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K7>At 1300-zoaumHuHama 
om ocHoeaeaHemo Ha B1>11eapun 

VfH>KeHepHOreOJIO>KKH OC06eHOCTH 

H3 CT3p06'hJirapCKHTe 3 eMJieHH C'bOpo>KeHHH 

1Jla6opamopuR. no leomexnuKa Ha cAa6ume JI'MHU 
OCHOBU u rnepenu, SA H. I 113 Cot/JuR. 
2 ApxeoAozu'leCKtL IIHCmumym npu EAH, t/JuAuaA JJJy,uex 

D . £ustatieu. R. Raslleu- £ngineering-Geological Features of Old Bulgarian Earth Conslruc­
tiolls. Old Bulgarian earth constructions were bui I d from VI I to I Xth century for defence 
purposes. Brothers S k or pi I made them known for the science in the beginning of this 
century but systematic archeologic studies, accompanied by engineering-geological in­
vesigalions, have been carried out recently. 

A large part of these conslructions(62innumber) are of impressive dimensions: length­
len kilometers, height from 2 to 5 m, widt h in base-10-15 m. The depth of ditches is 
2-5 m. They are constructed from various soils but mainly loess. 

The construction of embankments began with preparations or the ground: rock floor­
ing in soft soils, manual compaction in loose soils, etc. Their way is marked by a small 
pioneer dike constructed with humus layer of present soil. 

Special attention was paid to the core or embankment. Commonly it is of dry masonry, 
of well arranged turfs or or soi l mixed with large stones. During the construction or embank· 
ments manual compaction was used. The dry density of skeleton in loess soil s ranges to 
1700 kg/ m3 and the compression modulus-to 10 000 kPa. In embankment of clayey sa nds 
stabi lization of soi l with reused mortar was used. Samples cut out from them show one­
axial compression strength up to 500 kPa. 

Scarps were preserved with revetment of re-used bricks or rock pieces from the floor 
of ditches. Sometimes there is a support wall of dry masonry or masonry with lime in the 
lower par t of the frontal scarp. In embankments of loess soils the slope ratio is in average 
1:23/ 4 , while in other soi ls it ranges from 1:1 to 1:4. 

Pa3lliHpeHHeTO Ha Cb3AaAeHara or xaH Acnapyx Abp>Kasa e MapKnpaHo c 
fOJIRM 6p:>H HaCHnHH H H3KOOHH CbOpb>KeHHH, noseqeTO OT KOHTO liMaT BHYilJH­
TenHH pa3MepH (<lmr. 1). TaKa uanpnMep 3allJ.HTHJUlT san oKono flnHcKa e 
JJ.bnbr 20 km, XaiipeJJ.IIHCKHRT, JloMCKHHT H f anauKHHT san ca no 25 km, 
OcrposcKHRT san e 58 km, MaJJKHHT 3eMJJeH saJJ B no6pyJJ.>Ka - 51 km, EpKe­
CHflTa s TpaKHfl e JJ.bnra 170 km, a T. Hap. CesepHa HosaKosa 6pa3)l.a s PyMb­
HHfl )l.OCTHra .1{0 300 km. 061lJ.HflT 6pOH Ha HaCHOHHTe CbOpb>KeHHfl, B nOBetJeTO 
cnytJaH npHJJ.py>KeHH c H3KOnH Ha repHTOpHRTa Ha JJ.HellJHa BbnrapHR, s CesepHa 
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Llo6pyJl>t<a, a Mon)laBIHI, B MyHTeHIHI 11 OJITeHIHl e 62, a o6elltbT Ha H3KOnHO· 
HacHmiHTe pa6on1 .e Me>t<Jly 20 H 30 :ltJIH. m3. 

B HalliaTa TeX HHttecKa JIHTepaTypa JlOpH a cneuua.'IHO nocseTeJraTa Ha JeM· 
JleH IITe paOOTII noqTII He Ce H3li1Hp3T CBe)letiiiR 33 Te311 CbOpb>t<eHIIR. n 'bpBII 
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<I>Hr. I. CTapo61.nrapcKHTe 3eMJJeHn Cl>Opl>)f(elllll! Ha 6anKaHCKHII 
nonyocrpos 
t - rpauu~a ua JlbOCOBaTa npoBHH~HH a )l.onttHA )l.yuaa; 2- sewneuo YKpen­
.uHIIe c no-ronAN& A"blllKHHa; 3 - sewneno yKpen.nettue; f - ManKo JeN· 
neuo yKpennenHe. Uucjlpoou osna'ltHIIH: I - Man1>K sewnen ean: 2 - !Ollten 
5ecapa6cKB ean; 3 - fona!4KH nan; 4 - HHKYIIHI!en: 5 - Pacoua; 6 -
CellweHR WHpn; 7 - fH3AOPeDlH: 8- n eqenAra; 9 - TypKoana: 10 -
)l<lllKHna; II - )l.lKypunooKa; 12 - Cuuoe; 13 - HcTplut; 14 - l(paueso; 
15- Bapua; 16 - ycTue ua p. Kat.t'IIIH; 17 - illKopnunosun: 18 - 5Hna-
06sop; 19 - EnHKbORCKII oan; 20- ManKo repMe; 21 - HHa3JiapcKo repwe; 
22 ,.... Ton•mRcKO repwe: 23 - nperpaAa: 24 - OperpaA&: 25 - npcrp&Aa: 
26- EpKecuH s NCC:TttOcTTa 5yiOK KOH&K; 27 - EpKeCHR npu 5H.na peKa; 
28- EpKeC.HH 8 NCCTIIOCTT8 )l.yp6anHRCKH KIIAHK; 29 - EpKCCHR 113 p. 
TayK'lB Atpe; 30 - l(oTen; 31 - 8811 8 Jluca 11.1181111118; 32 - BHTHIICKH 
san; 33 - OcTposcKII san; 34 - XaApeAHHcKH san; 35 - JlowcKH san; 
36- IOlKH& HoaaKosa 6pasAa: 37 - Ceaepua HoaaKOBa 6p83Aa; 38 - Ce· 
sepeR 5ecapa6cKH 111.11; 39 - EpKecBII 8 IOlKHa b"bllrapiiR; 40 - n.nucKa; 
41 - CTaR; 42 - Ka6HIOK; 43 - Hosu nasap; 44 - l(yc; 45 - B'WIKapu; 
46 - KnaAeu~a ; 47 - AneKoao; 48 - nonKOBHHK ronaKoao; 49 - Xau 
Kpyw; 50- PHw; 51 - KapHo6aT; 52- Xywa: 53 - Cnpweu; 54 -
J].yaast14- sanaA: 55 - )l.yuau14- asroK; 56 - Man1>K npecnasel.l: 57 -
non11aa; 58 - n,Kyuyn nyu coape; 59 - fonRN sew.neu aa.n: 60 - Ty· 
TJ)aKan; 61 - 6ene11e; 62 - KaweKeR san 



reXHII H3CJ1ensa4H ca 6panna W K o p n H JJ (1905). llo BropaTa cserosHa 
BO.tHa Ha THX ca OHJHI llOCBeTeHH JleCeTIUI ny6JJHKaUHH y HaC H B 4y>KOHH3, 110 
M3l!KO OT THX Cb}l'bp)!<3T CBeJteHHH 3a I<OIICTpyKUHHTa HM. 

Ensa npe3 nocJJeJlHIITe 30 ro}lHHH rJ13BRO y Hac, a c.'lell rosa s PyM'hiiiiH 11 
Mo.llJ.laBHfl 3ano4Haxa cucreMHH apxeo.TJOrt14eCKH npoy4samu1, KOHTO npe:J no­
c.FieJJ.HHTe fOJlHHII Of!Xa 1IpHJlpy>KeHH C liH>KeHepHoreOJ10>KKII II 3eM IIO~ICX31!H4HII 
H3CJ1eJlB3Hif51. 

Crapo6onrapcKHTe 3eMJJeHII cuop'h)!<eiiiiH ca 113rpane1111 Hil rp11 eTana, 
CBbp3aHI1 CbC C'b3Jl3BaHeTO, )'TObp>K.U3Ba lleTO II TepHTOpllaJl i!OTO pa3W11pe1111C 
Ha Jlbp>Kasara (P a m e s , 1977). 

n b p B H 5I T eTa 11 CbBIHIJl<l C llpe6HB3031!eTo Ha acnapyXOBIITe npa6bl l ­
rapH s CesepHa llo6pyJl>Ka 11 lO>KHa 5ecapa6tHT 11pe3 60-Te 11 70-re ro.UHIII! Ha 
VI I B. no TO~a npeMe ca 113rpa;JeHH MaJlKHfiT 3eM.1el! Ba.n (N!! I OT Kaprara -
<jJHr. l) B llo6pyJl)!{<:i, lO>KHIIHT 5ecapa6CKH Ba.'l (.N~ 2) H faJ13UKIIHT 03.1 (N!! 3), 
KOHTO Orpa)!{!laT enna ecreCTBeHO yKpeneua n>piiTOpHH, llCIIT1>P 113 KOHTO e OIIJI 

HHK)'JlHUeJICKHHT JJarep - HaFI-BH)'UJIITeJJHOTO 3eMJJeHo CbOpb>KeHHe ua HOJl y­
ocrpoBa (<!Jur. I). 

B Top H n T eTa n 3all04Ba c yTsup>KJlaBa HeTo ua 6bJJrapcKara Jlbp>Kasa 
B MH3HH H Jasbpmaa B Ha4<MOTO Ha IX B. B Kpan Ha T03H nepHOJl rpaHHUtne 
na Jlbp>Kasara ca 6H.nn no 4epHoMopcKHH 6pflr, Crapa n.'laHHHa, THMOt< H Kap­
nanrre H roJJH l\Ja 'racr or aa.nosere ca H3rpaJleHH 3a rnxHoro onaJsaHe. 

no 4epHOl\lopcKHH 6pHr rosa ca sa.nosere JJ.O KpaHeso ( r!! 14), .no Bapua 
(r. Hap. Acnap yxos sa., , N!! 15), JlO ycntero Ha KaM4HH (N2 16), no lliKopmt­
.'IOBUH (N!! 17) II ..10 0630p (N2 18). f pb6HaK Ha IIOBaTa 3aW.HTHa CIICTe~ta Ha ObJI­
rapHTe e 6HJJ nJJaHHHCKHHT xpe6eT Ha CTapa n.FiaHHHa, Koiho e JlOCTbneH 3a 
npel\tHuasaHe caMo npe3 BOJlOJJ.eJJHHTe 6HJJa 11 npoxoJJ.HHre ceJJ.JJOBHHtL n o Te3H 
MeCTa ca OHJIH H3rpaJJ.eHH 12 3eMHOHaCH llHH CbOpb>KeHHH, npHJlpy)!<eHH C JlbJI-
60KH H3KOnH, KaTo ce no4He or l.J epHo Mope 11 ce cnrrt~e .11.0 KoTJJeHCKHH npoxon 
(N2 19, 20, 21, 22, 23, 26, 27, 28, 29, 30, 31, 50 oT qmr. 1). npe3 T03H erau 
ca nocrpoeHH H TPHTe sa.na n 3anaJJ.Ha 5bJirapHH (N!! 33, 34 H 35), KaKTO r~ ro­
JJHM OpOH BaJJoBe BbB DbTpeWHOCTTa Ha CTpaHaTa - KOMllJieKCbT OT CbOpb>Ke­
HHH BbB H OKOJIO nbpBaTa CTO.'lHUa n.nHCKa (N2 40, 41 H 42), KOHTO 3ae..QHO C 
nopeJJ.HUaTa or yKpeneHH .narepH (N2 44, 46, 47, 56, 57 H np.) ca o6e3ne4ana.'Ju 
Cllf)'pHOCTTa Ha CTO.lJH4HH.R rpaJl 110 llOCOKa Ha p. nyHaB. 

T p e T H H T eTa n CbBnaJJ.a c TepHropHaJIHOTO pa3mHpeHHe Ha 6bm·ap­
cKaTa JJ.bp)!{asa B nbpBHTe TPH JJ.eceTHJieTHH Ha I X a., CBbp3aHo HaJi-se4e c 
xaH Kpyr.r. H a 10r HOB03asJJaJJ.HHaTa repHropHH e 6HJJa rrperpaJJ.eHa c Henpe­
KbCllaTo 3eMJJeHo CbOpb)!{eHHe - HacHna, npHJJ.py>KeH c H3Kon, T. Hap. EpKe­
cun, 3aTsapHW. crparerH4eCKHH KopuJJ.op Me*ll.Y MapHua 11 l.JepHo Mope. Ce­
aepoH3T04Hara rpaHHua e 611.na o¢opl\·teHa KaTo IJ.bJJ6oKo erua.rtOHHpaH or6paHII­
re.neH paHOH, B KOHTO Kbl\1 H3rpaJleHHTe npe3 rl'bpBHH H BTOpHH eTan CbOpl,)!{e­
HHH ca 6H.lJH JJ.o6aseHH ow.e CesepHHHT 5ecapa6cKH sa.'l (N2 38 OT <tmr. I) 11 

foJJeMHHT 3eM.lJeH B3Jl B llo6pyJl)!{3 (N!? 59). 
no BCH Ka sepoHTHOCT Kb1\l T03H eran TpH6Ba lW ce OTHeCaT H JJ.BaTa fO.lel\!!1 

na.FJa s JJ.HemHa PyMbHHH (N2 36 H 37) . 
8J·lC04HHaTa Ha 3eMHHTe HaOJllH cera ..QOCTHra JlO 4 lll, a WllpHHaTa B OCHO­

Balia HM e CpeJJ.HO 10- 15 m. llbJJ004HH3Ta Ha H3K011HTe e 2- 5 lll, a Ul11pHH3Ta 
HM B ropHara 4aCT - OT I 0 no 25 m. EcTecTseHo Te3H pa31\tepu ce pa3JJ H4asar 
OT llbpBOHa4aJJHHTe BCJieJJ.CTBHe Ha JleCeTBeKOBHaTa JleHyJJ.aUHH H Ha CTOil3H­
CKaTa JleHHOCT Ha 40BeKa. ct>opMaTa Ha HaCH nJ1Te e HaH-4eCTO TpaneUOBHJJ.Ha HJIH 
6JJH3Ka JlO Hefl, YJJ.bJJ)!{eHO 3a06JJeHa H 110-pH,!l.KO 6JJH3Ka JlO TpHbfbJIHa. nocJJeJJ.­
HaTa ¢op~ra ce cpew.a 4ecro npH Hacuna or BbHWHaTa JaLUHTHa JJHHHH Ha HHKy-
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JIIIUeJJCKHS'I JJarep .. (bmHTe 3 BH.Lta OCHOBHII ¢opm1 Ha HanpetiHHTe pa3pe311 
HMaT H H3KOm!Te. . 

ECTecrseHo Jeli!HHTe HacHnH ca H3rpa,aeHH rnasHo or crpoHTeJJHHTe notiBII, 
Ha~HipamH Ce B Henocpe.ltCTBeHa 6JJH30CT Ha TriXHOTO Tpace. D o-rOJJRMaTa tiaCT 

or rnx nona,aar B JJbocosara nposHHUHH s LlonHHR .ilyHaB (<jmr. I) 11 no ra3H 
npH41HJa .llbOCbT II JlbOCOBH.ltHHTe Ce.ltHMeHTH Ca TRXHaTa cpe,aa H OCHOBeH rpa­
)J.HBeH MaTepHaJJ. Do.no6HHTe reOJJO>KKII )'CJIOBHH, Kat<TO me BH)J.IIl\1 no-HaT3TbK, 

ca ocHosHa npe.nnocrasKa Ja ye,at-taKBHBa He Ha Ha4HHa Ha rpa,ae>K Ha CbOpb>Ke­
HHHTa. T 03H <j)aKT MO}!{e ,aa ce OKa}!{e TBbp,lle CbmecTBeH HOT ,apyra rne,aHa TOtiKa. 
D bpBOH3T04HHUHTe Ha crapoTo 6bnrapcKo JeMJieHo crpowrencrso ce ThpCHT a 
aHanorH4HOTO crpoHTeJICTBO npe3 V- VII s. Ha TepHTOpHstra Ha BeJJHKa 6bn ­

rapHR, KOHTO e o6xsama.na o6wHpHH palfotJH B DpHa30BHero H npe,aKaBKa3HeTO, 
B KOHTO Ce cpemaT CbmHTe HJ!H no_ao6HH CTpOHTeJJHH n04BH. 

DoKpai:i lJepHO JllOp e OCHOBHHHT rpa,aHBeH MaTepHaJI Ha HaCHnHTe Ca r JIH· 

HeCTHTe nHCbUH H nRCbUHTe OT n.na>KoBaTa 30Ha, B nJiaHHHCKHTe paHOHII -
cpaBIJHTeJJHO no-rpy603bpHeCTHTe ,aeJI)'BHaJJHH l\tarepHaJJJ-1 , a B paBIIHHHTe 113BbH 

JlbOCOBaTa o6.l!aCT ca H3nOJI3yBaHH anysHaJJHH fJTHHeCTII llRCbUH , npaXOBH H 

neCb4JIHBH r.nHHH, rJJHHeCTH 4aKbJIH H np. MaKap H no-pRAKO (s nnaHHHCKHTe 
paHOHH) ce cpemaT H sanose, H3rpaAeHH oT rpy6ooTJIOMb4eH H cKa.neH MarepHaJI. 

Do-HaTaTbK me 6b,llaT OnHCaHH H3nOJI3)'BaJIHTe npH pa3JIH4HHTe ll04BH 
l\leTO,llH 3a llOBHWaBaHe Ha )'CTOHtJHBOCTTa Ha 113CHntiTe. 

YnJibTHSlBaHe Ha noliBHTe, H3rpa.>KJI.aw.H HacHna 

TcpeHHHTe Ha6mo.neHHH H .llaHHHTe oT cneuHaJIHO H3BbpWeHHTe ll31lHTBaHIIH no­
t<aJsar, 4e HacHnHTe ca 6HJIH nose4e HJIH no-MaJJKO yn!TibTHHBaHH. Tosa JIH4H 
Haii -Hanpe.ll. or caMHH Ha4HH Ha rpa.lle>K. Hafl·4ecro nbpso e 6Hna nocrponsaHa 

.no6pe ynJibTHeHa fiiiOHepHa )I.IHa C BHC04HHa 0,8-1,2 m H C OTKOCH I :2, KOHTO 
Ce OTKpO~IBa C fiO·T'bl\oiHHR CH UBHT, 3amOTO e H3rpa}!{)J.aHa OT X)'M)'CHHH CJIOH 
(¢11r . 2 - 4). 

Cne.ll. rosa Ha cnoese OT 20 AO 30 em e HaCitnBaHa H33el\1BaHaTa o T H3Kona 
ll04Ba, TaKa 4e n04TH HaBCRKbll.e B THJIOTO Ha JlaCHila ll04BeHitTe pa3HOBH)lHOCTH 
ce Hacnarsar TaKa, KaKTo ca 6HJIH B 113t<ona, caMo 4e a o6bpHaT pe.J. (<jmr. 2 

II 3) . 06liJ<HOBeHO BCeKH C.IIOI~I npemtHaBa npe3 URJIOTO TRJIO Ha HaCIIIIa, CJie,U­
B3HKH HaKJIOHa Ha OTKOCHTe Ha nHOHepHaTa .ltH ra (<jmr. 4). 04eBH.ltHO CJIOeBeTe 
ca HacHnaanll raKa, Ja .aa 6b,aar ynJibTHRBaHH . Toaa noKa3BaT KaKTO BH3yan­

IIHTe Ha6JIIO.ltCHHR, TaKa II p e3)'JJTantTe OT H3~tepaaHeTO Ha llJJbTIIOCTTa. ( 113H· 
l\IHOfO )J.aHIIH B TOBa OTHOWeHHe pa31lOJJaraMe 3a 3alll.IITHHR HaCHrt OKOJJO D Jill· 
CJ<a (N!~ 40 OT <j)Hr. 1). Toi't e H3rpa,aeH OT c.na6orJIIIHeCT JlbOC C BHCOKO Kap60I·taTHO 

Cb)lbp>KaHHe, C )l.e6eJIHHa OT 3 )lO 5 m, 3aJIRram Bbpxy XOTpHBCKH MepreJIH. 
Arep6eproaHTe rpaHHUH Ha T03H JibOC ca: rpa~mua Ha upoTH4aHe WL = 27- 28 %; 

rpannua Ha H3T04BaHe Wp = 16- l8% H 4HCJIO Ha nnacTH4HOCT lp = 9 - 12 % . 
OnrmtaJJttOTO BO.ltHO Cb.J.bp>KaHHe Ja MaKCHMaJl HO y nnbTHRBaHe e 16- 18% , a 

MaKcttll!aJJHaTa o6eMHa llJJbTHOCT Ha cKeneTa Odmax = l,70- 1,75g/cm3
• 

THJJOTO Ha HaCHila e H3rpa)leHO OT pa3JIH4HO nJibTHH HepaBHOMepliO pa3-

npeAeJieHH cnoeae. THxHaTa llJJbTHOCT Qd ce H3!\temt OT I ,50 )l.O l ,70 g /cm3. 

B rpaHHUHTe na e,aHH cnoii nJibTHOCTTa HaManHsa a .ltbJI604HHa. DpH4HHa 3a 
H3~teHeHHHTa Ha nJibTHOCTTa e H3nOJI3)'BaHeTO Ha pb4Ha ynJibTHIIT'eJJHa pa6oTa 

H Ha n04BH C pa3JJH4HO BO.ltHO Cbll.bp>KaHHe. 
DbpaoHal!aJIHaTa nJibTHOCT no BCHKa aepoRTHOCT e 6Hna no-ronHMa, HO 

BOOCJJe.ltCTBHe e HaMaJIRJia OOll. )let'kTBHe Ha 3eMepOBelll.HTe >KifBOTHH H Ha aTMO­

c<j>epHHTe <lJaKTOpH. 
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0T HHKOII OT pa3pe3HTe Ha 3eMHHfl oaJJ OKOJIO riJJHCKa 6HXa BJeTH np0611 
3a .na6opaTOpHH KOMnpeCHOHHH H311HTBaHIHI, OT KOHTO ce )'CTaHOBH, tte KOMnpe­
CHOHHHHTMO.ll)'."!MilpH Qd = l,70 g / cm3 e HaA 250 X I06 P a; npHQd = l,50-:-1,55 
g / cm3 M = 60- 130xl06 Pa, a 11p11 t!d =-- 1,45-1,50 g /cm3 M = 50 Xl0° Pa 
(H3nHTBaHHHTa ca npH W = l2- 14 % ). 

"' 3 

0 2 4 6 

<l>Hr . 2. THnn<~eH Hanpe'leH pa3pe3 11a sana oKono nnHcKa 
I - cbspeMeHeH no~seH cnon; 2 - rnHHecT nboc; 3 - usseTplln wepren ; 
4 - XOTpHBCKH Mcpren; 5 - OOAOOpHa K8MCHHOSHJ13113 CTeHa; 6 - 33CK3· 
JlliBK8 B OCH003T3 113 OTKOC3 OT Mepren 

!J 1 7. .I 4 Sm 
t=f=rl - ' I 

<l>Hr. 3. Hanpe<teH pa3pe3 ua cesep11ata JIIHIIIR na Man KOTO Kane s 
HnKyJJHUeJJCKHll narep: a) apxeonorH'I ecKH pa3pe3; 6) Bb3np0113-
se>KAaHe 118 llbpDOH8'18Jlllllll Dll.ll 118 CbOpb>KeiiHeTO 
I - RJ1p0 OT OOAPCJlCHH qHMOOc; 2 - JlbOC; J- norpe6a11a IIO~Ba; 4 - K3p6o ­
H3TII3 sona na norpe6aHaTa noqaa; 5 - nasRT oT sRn.pa noqacn enol! 

Toli KaTo cpen11aTa CTOHIIOCT Ha nJJoTHOCTTa H<l llaclllla OK0•10 fiJJ HCKo e 
I ,50- I ,55 g, cm=l, HeroBHHT cpeneH KOMnpecHoHeH lllO.llYJJ MO>Ke D.a ce np11c~le 
M = I 00 X 106 Pa, KOeTo e e.nHa JtOCTa sucoKa CTOHHOCT. 

( 110lii01UT3 Ha ,(MeTHH HOpMH"1 e H3tiHCJJeHO Bpel\leTO, 33 KOeTO e 6HJI 113-
rpa.neH 3a1UHTHHHT HaCHil OKOJJO nnHCKa, . np11 Jl.OI1)'1UaHe, tte 110\IBaTa e npe­
HaCHHa pottHO, tte IIOJIOBH HaT a OT 11QttDeHHTe C.'lOeBe ca 6HJIH )' ll.TI'bTHHB3HH C potiiiH 
TpaM60BKH H tJe e H3BopWeHO 42CHI<IHO )'KpenBaHe C 110)l,110pHa CTeHa !Ia llOJI­
HaTa '!aCT Ha npellHHfl OTKOC. naJI)'4H Ce, 'le I 0 000 '-IODeKa Ca MOf JJH lla H3)l.Hf­
HaT HaCHna 3a OKOJIO 100 .llHH, T.e. 3a OKOJIO 3 1\leCeUa H llQ,ilOBHHa npH 10-ttaCOB 
pa6oTeH )l.eH. 

1 CMeTHII HOpMH. 1968 , Kll. I 11 2, C ocp1111 . 
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<f>Hr. 4. Hanpe'leH paapea Ha ceaep~~ra .IIHHHH Ha aaJJa OKOJJO On HcKa 

.,!"": • .1 , 

YKpenaaue ua 3eMHaTa ocuoaa ua uacuna 

B npoyl!eHI1Te y l!aCTbUH Ha yKp enJJeHHeTo n p11 LlyH'aseu (N~ 54) l!HMOBOTO HAPO 
H OCTaHaJJaTa l!aCT Ha HaCHila ca H3 rpa)l.eHI1 Bbp Xy H3paBHHTeJJeH C.IJOH OT ,no6pe 

ynJJbTHeH JJbOC, pa3cT.riaH Bbp xy nol!BaTa. 4acT oT Hac11na B Donij.Ha (N!! 57) 
liMa 3a OCHOB3 CJIOH OT JlbOC, np11MeCeH ~ )l.pe6HH KaMbHH , a B )l.p yra l!aCT tfHMO· 

BOTO Sl)l.pO e H3rp a)l.eHO Bbpxy y nJib THeH C.'IOH OT l\leCTHaTa llOl!Ba. 
B HHKOH y l!aCTbUH A cnapyxoBI1HT san xpaH BapHa e nocTpoeH Bbpx y CJ10ii 

OT 6e3pa360pHO HaXBbpJJeHII KaMbHI1, CllyneHH KepeMH.U.H H T)'XJIH, KOI1TO npo­
H3JJH33T OT pa3nOJJo)Ke HH Ha6JJH30 aHTHl!HI1 crpa)l.H (<jmr. 5). H a6JJH30 11 cera 

HMa 3a6JJ aTH BaHHH H Ol!eBI1)l.HO Ta3H 3aCK3JJHBKa e npaaeHa 3a THXHOTO npeO)l.O· 
JHJBaHe. E e3 HeH e 6H.rJO J-IeBb 3MO>KHO pa3CTHJJaHero H y nJJbTHHBanero Ha nbp­
BHTe cJJoeae ua HaCJma. 

YKpenaaue ua THnoTo ua uacuna 

Dpu H3rpa)K.u.aHero Ha HacHni1Te ca H3 noJJ3yBaHH p e)l.HUa MeTOJI.H 3a noBHllla­
aaHe Ha THXHaTa )'CTOHl!HBOCT. 

O co6eHH rplni<H ca noJiaraHH 3 a o6e3nel!aaaHe Ha 3)l.paso H.U.po noJl Kopo­

HaTa Ha HaCHna. 3a Ta3H u eJJ npH HHKOH OT BaJJOBeTe e H31lOJI3yBaH KaMeHeH 
3 H)l. Ha cyxa 3HJlapHH HJIIi Ha fJIHHeCT pa3TBOp, JlOCTHraw. BHCOl!HHa JlO 2,2 m 
H ll111pHHa .n.o (0 m. TaKbB 311.!1. 11Ma B OTJleJJHH y l!aCTbUII Ha AcnapyxoBI1H aaJJ, 

npH saJJa B IliKopnHJJOBUH, Ha 3eMJJeHHH narep LleJJyJJ Kane npH c. CHKoe a 
CesepHa Llo6p y.u.)Ka H .n.p. · 

Dp 11 JlPYrH BaJJOBe, B OKOJJHOCTHTe Ha KOI1TO e HSlMaJJO llOJlXO)l.SlW. KaMeHeH 
MaTep11aJJ, no.ll. KopoHaTa Ha HacHna e H3rpa}!{)l.aH 3H.ll. oT Jl06pe no)I.peJleHH liM-
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<l>1tr. 5. KaMeHtta 33C K3MIBKa ua OcHooaTa ua Acnapy· 
xoaH~ oan AO Bap11a 

l\tOBe (uanpHMep yKpen.'ICHIIC10 np11 Hosa ltepHa .no T yTp aKaH, N!! 60, aaJioseTe 
B 1lyH3Beu H B n omma) . n pu 83.'13 B c. Cnp~tell t.tiiMOBOTO H!lPO Hl\l tl no.nnopua 

K3l\1CHH03H.ll3Ha CTCHa (qmr. 6). 
5J.npo OT K3l\1CHH0311.ll3H3 CTeHa e H3 110 .13YB8 HO np11 !IC6JJaronp11HTIIII )'CJJO· 

BIHI H3 TepeH3. HanpHMep 11p11 AcnapyxoaHn aaJJ n.npoTo oT cyxa J<aMeHIIa 
311.llapHn e H3rpa>K.na 110 a JaoJJaTCIIIITe y t.taCT'l>llll. B llit<opn HJJOBU.H K3l\tCII HH nT 
311.ll e nocTpoeu .no po6a Ha lltopcKaTa Tepac3, 3a .na He ce caJJet.te H3rpa.neHtHIT 
nopxy Hero HacHn, T.e. npecet.teH e llbTHT 113 eaettTyaJI HaTa nosopxHnHa ua 

XJJb3f3He C HJlpO, npH.ll3B3lll.O .llOilb.'lllllTC,1Ha )'CTOiit.tiiBOCT. 
Kor3TO H3CHrti1Te C3 ll3rpa.neHH OT necnbp33HI1 nncbUH HJIH OT r JJH HCCTH 

llHCbUII , npC.llHMHO 110 4ep110l\10pHCTO (Acrt3p}'XOBIIHT B3JI, B3JlbT rtpH lliKOpllH· 

JIOBUH, npH Kp3ueno, npn KaMt.tiiH H np11 063op), 110 Cblll.O TaKa 11 BbB BbTpew­
HocTTa npH HHKOH H3CHI1H OT JlbOC (t.t3CTII OT BbiiWH3T3 33lll.IITH3 JJHIIIIH 13 H HKV· 

JIHUCJI, 3CMJICHIIHT JJ3rep Xpa.noK np11 c. fu3.nopew.H a Ceaepua 1lo6py.ll>K3 11 .np.) 
npH pa3CTHJJ3HCTO H3 CJJOCBCTC H3 113Cllll3 ca .ll06aBHHII fOJJH:\10 KOJJHt.tCCTBO C.llpH 
K3MbHII (.nocntr3tUII pa3Mepu 0,4 x0,8 m), c t.t y neHH TYXJIH H .npyru ap11mp3uu• 
MaTepHaJIH (qmr. 7). D JJ3fO.ll3pemte Ha T33H MHpl<a HaCHilHTC OT IICCBbp3aHH 

HJJH CJia6o cnop3auu not.tBH C3 ce 3ana3HJJ !l .nocer3. 
Acn3pyxosunT B3.ri e H3rp3.neu OT cpe.nH03bp Hecnt 11 ..'lpe6Ho3bpuecTH n H­

Cbllll 6e3 HJJH CbC CbBCClll CJJ360 CLlCilJJCHHC. AKo He 6HX3 H3BbpWCHH yKpCilii­
TCJIIill pa6oTH, Toii MHoro 6bp3o w.ewe .ll3 6b)le 3aJJHt.ten OT noabpXHOCTTa na 
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repeHa no MeXaH1!3~1a, no KOHTO H3 4e3BaT BpeMeHHHTe Jl.IOHH OT nJia.>KOBaTa 
IIBHUa. 

n oHHKora apl\1HpaW.HHT eJJ.pOKaMeHeH MaTepHaJI He e npoCHaT 6e3pa360pHO 

113 THJIOTO Ha HaCHna, a e pa3DOJIO.>KeH Ha XOpH30 HTaJIHH HBHUH, HanpHMep npH 

<l>Hr. 6. Hanpe•1e11 pa3pc3 na san a npu c. CnpMen 
/ - K3MCKHOSHA3R8 CTCK8; 2 - qKMOBO 11ApO; 3 - 3CMl'H H3Citrt 

·'· 

Cl>nr . 7. Tunu'len nanpe'ien pa3pe3 11a AcnapyxOBHll san 
/ - K8MCKII8 S8CKanliDK 8 II a OCIIOB8Tll; 2 - llp0Tll80Cp0311 0HH8 
CTCHIIqKa 8 OCKOB8Ta 118 npeAHllR OTKOC; 3 - AOnHa qaCT H a 
uacuna; 4 - ropua q aCT ua ttacuna 

sa.na nperpaJJ.aTa B l(aM4HHCKaTa nJiaHitlla II B T. Hap. r o.IJ H!\10 Ka.'le Ha HHKy­

l lHUeJJCKHSl .IJarep, K'b).leTO 1(. lliKOpnHJJ e )'CTaHOBII.fl Ha.IJH4He Ha XOpH30HTaJI HH 
CJIOeBe OT npeynoTpe6eHH T)'X.fiH, y KpenBaW.H .1b0COBH51 HaCHn. 

EJJ.HH JJ.pyr Ha 4HH 3a y KpensaHe Ha Hac HnHTe, ycTa HoBeH 3a nopsu noT 

Ha BaJia Jl.O lliKo pnHJIOBUH (P a W e B, 1975), a C.'l eJl. TODa nOTBbpJJ.eH H npH 
JJ.pyrH 3ei\IHOHaCHDHH C'bOpb)l{eHHfl DO 4epHOi\10pCKH51 6p51r, e 3a3)lpaBHBaHeTO 

Ha HacwnwTe c npeynorpe6eH xopocaH . T y K He ce Kacae 3a H3nOJJ3yBalte Ha 
eCTeCTBeHO no.nyt~eHaTa Cr.leC OT p yH HHTe Ha KpenOCTHTe H Ce.IJH W.aTa C MeCTHaTa 
not~sa. XopocaH'bT e 6HJI npeHaCSl H Ha HfiKOJI KO KHJIOMeTpa, 3a )la 6oJle JJ.o6a ­

BfiH K'bM HHKOH OT CJIOeBeTe Ha Hac wna . 8 pe3)'JITaT Ha TOBa Te3H c.r10e se ca 110-
JI)'t!HJIH 3HatJHTe.nHa 51KOCT H BO}lO)'CTOHt!HBOCT. J!f3p513a iHITe OT THX npo6HH 

TeJia c pa3l\tepH I 0 x I 0 x I 0 em npecToflnaT BbB BO)la, 6e3 )la ce pa3na,JJ.HaT, B 
npOJl'bJJ.>KeHHe Ha 8 h, )lO KaTO 11p06HTe, H3pH3a HH OT HeOMeCeHHTe C XOpOCa H 
cJioese, ce pa3na)laT 3a )lBe l\IHH)'TH. Cpe)lHaTa Hl<OCT Ha e)lHooceH HaTHCK Ha 

npo6HHTe re.na e oKoJio 4 x 106 Pa. EcpeKTbT Ha npeynoTpe6eHHH xopocaH ce 
)l'bJI.>KH Ha <lJH3HKO-XHMH\IHOTO B3aHMO)leikTBHe Ha Cb.Ubp.>KaW.HH Ce B Hero (a+ + 
C fJIHHeCTHTe MHHepaJIH. 

no)l06eH CTpOHTei/IeH MeTO.ll. e 113BeCTeH OT llpeBHIISl PHM, K'bJ].eTO CMeCH OT 
110\IBa 11 Bap ca H3 110JI3)'Ba!IH 3a 3a)lpaBHBaHe Ha OCHOBaTa 11a D'bTHW.afa, KaK'bBTO 
e 6HJI cJiyt~aHT c npot~yTHH Via Appia Kpai1 PHM. 
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OT paJr.'le>K)l.aHIISI acneKT npe.ncTaBJJSIBaT IIHTep ec np114HH11Te Ja .no6poTo 
CbCTOSlll lle 11a HSIKOH HaCHnll (Ha11p11Mep Ba.IJa OKOJIO n niiCKa, HSIKOII Ba."IOBe 

B Vi3T0'1 Ha (Tapa nJJaHHHa H .ilp.) , 113rpa,ileHU 8 MepreJJHII TepeHII C T'bHI<O noKpii­
TIIe OT JlbOC HJIH ,ilen y sHaneH MaTepllaJJ. n p11 TSIX Haii-ropHIITe CJJOeBe Ha ua­
CIIna ca 611JJH CbCTaBeHH OT CMeC OT H3BeTpSIJI MepreJJ H Mepre.111a fJII1Ha . 8 pe-

3YJlTaT Ha l\IHOfOBeKOBHaTa IIH<j>HJJTpaUHSI 4aCT OT sapOBHTaTa cy6 cTaHUHH H3 
Te3H no4BH ce e p a3uecna sbn BH.A 11a nosneKna H3 THJJOTO Ha HacH nHTe, npH.ua­
naHKt:l MY .AOnbJJ HHTenHa ycTOH4HBOCT. T y K ce Kacae, pa36~1pa ce , 3a Henpe.ABH­
.neH oT cTpoHTeJIHTe y Kpensaw. e<j>eKT. 

MHoro 4eCTO e H3non3ysa Ha KOM6HHaU.HSI OT ropenoco4eHHTe ?.lepo npHHTiin. 
H anpHMep B .AOJJHaTa 1.1acT u a A cna p yxoBH51 san Ha.A TBbp .AOTO St.Apo oT CHBOllep 
fJIHHeCT llSICbK HJIH KaMeHHa 3tt.AaptUI e HaCHI1BaH llSICbK IIJJII f JJ HHeCT 11HCbK , 

O~leCeH CbC c paBHHTeJJHO HerO.lSI~IO KO."Jil4eCTBO KaMeiiHO-TyX.,1eHH npHMeCH. 
r op11aTa '•acr Ha Hac11na BbB s11.1 11a wan Ka ce CbCTOH oT rmtuecT nncbK c xop o­
call II C fOJJSIMO KOJIHl!eCTBO Kal\lbllll II Cl! )'lleHH T)'XJIH (cpHr . 7). 

YKpenaaHe Ha OTKOCHTe Ha H8CHna 

npc3 fiOC.IJC.AHHTe CTO fO)tHHH H3BMtpe.AHO l\I HOfO Ce e !lJJOIUHJIO CbCTOHIIHCTO 
H3 CTapo6bJJ rapCKIITe 3e~IJJeH H CbOpb>KeHHSI. H e3aBHCIIMO OT TOBa MHOfO OT TSIX 
ca see o w.e ..'.lo6pe JanaJeHII H 1\IO>Ke .na ce nOJJ)'liH upe.QcTasa 3a ·1oaa, KaK ca 
H3 f JJe>K.ll.aJJII B 11bpBOHal!aJJHIISI CH 8 11)1. naHHHTe 3a HaK.IIOIIIITe Ha OTKOCHTe C3 

Cb6pa11 11 IIMCIIHO Ha Te311 CbOpb>KeHIISI, HO Cblll.O TaKa II OT ~laTep113.1111, ny6.rJH­
K)'B31111 B 113 l!a.'IOTO Ha BeKa , 3a .Apyrll H31\011H II HaCIInll, KOIITO cera He ca B 
AOGpo CbCTOSI HIIe II.'Ht .no KOIITO HnMaMe .nocTDn. 

A11aJJHJbT Ha 28 TOl!HO .'l.OKpleHTIIpaHII apxeoJiortt4eCK II npocp11.1a ( r nasno 
OT ill K 0 p 11 ll Jl H ill )' X a p .A) II Ha HSIKOH 110.AXO.ASIW.H cpoTOCHH~IKII 110Ka3a, 
1.1e OTKOCHTe Ha uacunHTe, H3rp a.neull OT JJbOC, ce H3t.leHSIT OT I: 1 1/~ .no I :4, KaTo 

u ai'l-'leCTO c pew.aHHTe OTKOCH ca I :3 (9 OT CJJyl!aHTe) H I :2 (8 OT Clly4aHTe) (Ta6JJ. I). 
06HKHOOeHO npe.AHHHT OTKOC (OTK'bl\1 113KOna) e nO-CTpbt-lell, a 3aJJ.HH5JT e 110-

llOJJeraT , KOeTo ce JJ.bJJ:»m Ha cneuuanH tt y KpenHTeJJHH MepKH. Cpe.nHaTa cTofinocT 
Ha OTKOCHOTO C'hOTHoweH IIe npn 11 acumne e I :2 3/ 4 . AHaJJH3bT ua apxeonorHlle­
CKIITe pa3pe3H HH .nasa OCHOBaHHe .Aa npHeMer.t, lie 11bpB0113'1aJJHO OTKOCI!Te Ca 
611JJ11 no-cTpbMIIH - noHe I :2 1/ 2. 

B cerawHaTa crpoHTeJJHa .rnnepaTypa ce npenopbtt Ba cyx nHT oTKoc Ha 
H3CII nHTe OT JlbOCOBif n o4RII JJ.a HM3 OTIIOWeHHe OT I : I 1/ 2JlO I :3 B 33BHCH~IOCT OT 
BliCOl!HIIaTa Ha HacHna 11 CbCTOSIIIHeTo Ha noq aaTa (C T e cpa H o o H K p e­

;\1 a K 0 13 a, 1960). 0Ka3na Ce, ' l e OTKOCHTe Ha CTapliTe HaCllllH ce .,nO~IeCTBaT" 
n Te311 uopr.I H. 

naiiHHTe 3a 113KOnHTe ca IIO.'IYlleH II 0 pe3yJJT3T 113 a uaJJII3 Ha apxeOJJOrll­
lleCKII n y6JI HKaU.HH OT tta llaJJOTO Ha oe.Ka. Cpe.nHaTa CTOHIIOCT Ha OTKOCHTe H3 

Ta6nH ua l 

l.{ecmomama Ha HaK/lOHume Ha omKocume Ha u,Konume u Hacunume, nocmpoeHu 11 Abocoeu 
M'ti U 

Spoil HI OTKOCHTe C Ol'KOCH• C~OT.eWt HII& 

B•• 11a c-..o- 1:1+ 1 I I I I· 2 2._ I I 
1 1 

~ 
3

1 
p1>*CHH tTO I: 2 I : 2 -.- 1 : 2 - 2- I: 3 I :3 -;rll: 3 2 1 : 3 T I : 4 • 4 

HacHn I 8 I 5 3 1 ~ 1 2 I 2 I - I 4 
11sKon I 5 3 1. - - 1 

175 



<J>u r . 8. noAOOplla CTClta u a IHI .nll OKO.nO n.n11CK <l 

Jl.06p c 331133eHIITe 113 KOOII B .'l bOCOBH llOliBII e OW.'IO I :3. no CJJ)'li3HHO CTelleiiHe 

11a 6naronpuHTHII yc.'lOBHH OTJJII'IIIO e JanaJeH HJ KOnbT (T. Hap. AliJJb XeHJI.eK) 
113 H30CT38eHa )'KpertHTemta JJIIHIHI OKOJJO n mtCKa, KO?'ITO Jl,OCTIIra Jl,bJlOOliiiHCI 
Jl.O 10m. B OTJI.eJJHH y llaCTbUH 11erOBHTe OTKOCH ca IIO-cTpMtHH or 1:1. 

VIJMepeHitTe OTKocu Ha 11acumne OT neJJbOCOBH 110'1811 (Ha 6poii 22) 83pH­

par 8 no-11111poKH rpaHHUII - or I: I Jl.O I :5. B 6anKaHCKHTe paiioHII, KbJI.eTo no 
rtp1111Utlrl e H3fiOJJ3yBaH no-rpy603bp11eCT t.13Tep11aJ1, OTKOCHTe ca llO·CTpbMHH -
OT I: I n.o I :2, KaTo no nocoKa Ha CKJIOHa ca no-no.!Jeranl. B pa8HHHaTa, HanpH­

t.tep npH EpKecHHTa, cera HaKJIOHHTe Ha HacHnHTe ca Mnoro nonerar11 - cpen.Ho 
I :3 n.o I :4, HO apxeonorullecKure pa3 pe3H noKaJsar, lie nbp8oHallaJJHO ca 6HJIH 
110-CTpbMHII - OT I :2 Jl.O I :3. 

Oc8eH yKpen8aHero na TRJIOTO Ha HacHnHTe 8a>Kna ponst 3a Jana38aHe na 
OTKOCHTe S c pa8HHTeJlHO Jl,06po Cb CTOHHHe Ca H3H rpaJIH CneUH3JJHHTe MepKH 3a 

TSIXHOTO llOJI.Jl.bp>KaHe. npeJI.Ha3HalleHHeTO H3 H3Clli111Te e H3JJaraJJO npeJI.HHHT 
OTKOC n.a 6b.lle no-cTpbMeH, 3 a Koero 8 pen.Hua c .'l y llaH e H3 rpa>t<,llaHa non.noptta 
cTeHa (<j>Hr. 6 11 8). BHCOliHHaTa Ha nocne,llHaTa s cesepHara llacr Ha sana OKOJJO 

nnHCKa e OKOJJO I m II ce CbCTOII OT HHKO.'!KO pe,lla KaMbHH na cyxa 3H,llap Hst ; 
npH sana s CnpliieH (<j>Hr. 6) c re11ara e 8HCOKa 3 m, wupoKa 1,2 rn 11 e Ha rJJH­
necT pa3T80p. ¢ yHJI.HpaHa e Ha Jl,b.II60lii!H3 0,5 n1 Ha .ll06pe ynJJbTHeH JlbOC. 
non.nopua CTeHa OT 3 HJl,aH KaMbK HMa H BaJibT EpKeCHfl rtpll c . JIIOJIHH, 5ht60JI­

CK11 OKpbr, 8aJJbT B l\leCTHOCTTa Kanero npH c . n olliiHa, CI1JIHCTpeHCKH OKpbr' II Ap. 
Cbmecrsy8aT npe,llnono>KeHHR, lie ro.lellmRT KaMe HeH 8aJI 8 CesepHa .Uo-

6p yA>t<a, OT KOitTO cera ca OCTaHaJJH C3MO OCH0811Te II HaH-Jl,0.7!HaTa ~t y llaCT 

(CTeHII OT JlRJJaHH KalltbHII, Me>KJl,)' KOHTO e HaXBbp.'IHII JIOMeH KaMbK Ha XOpO­
CaHOB pa3TBOp) C WHpHHa I ,8- 2,2 m, e llOJI.Jl.bp>Ka.'l H3CIIn, 8HCOK 6-8 m, 
Cb C CTpbMHH OTKOCH It Jl,bJI>KHHa 59 km. 

C pa3pywasaHeTO Ha KaMeHHHH 3HJI. H3CHilbT ce e C8JIS! Kb.'l H BllOC.lJe,llCTSHe 
ce e 113 pasHHJJ c repeHa. AKo T08a npe,llnoJio>KeHHe ce OJ<a>Ke npaBH.IIHO, rosa 
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w.e .D.a e 6un nai'!-_rone~uutT 3eMJJen uacun c no.D.nopHa CTeHa, n3rpa>K.D.3H a oHe3u 
apeMena He c3~to 3a 03JJKaHCKHH noJJyocTpoa. 

B .llpyrH cJJytJaH B o~o:HOB3T3 Ha OTKOCHTe c a noJipe>KAaHH caMo I .llO 3 pe.lla 

K3MbHH, OtJeBHJl.HO C npontaoep03HOHHO npeJl.H33H3tJeHHe ( A cn3p)'XOBHHT 83.1, 
BbTpeWHIISlT OTKOC Ha BaJJa OKOJJO 0 JJIICK3 (¢Hr. 4) H Jl.p.). 

i(allleHHitHT ~JaTepHaJI 33 110Jl110pHHTe CTeHH Ha H3CHIIJITe e H3H-tJeCTO aa­
pOBHK, llSlCbtJHHK, B3pOBIIT l\tepreJJ II Mepre.'l, a KoraTO e B3eT OT 3HTHtJHH crpa)l.H 

ll KpenOCTH, Hl\13 no-pa3H006pa3C H JleTporpa<jx:KH CbCTaB. 
0pH IHIKOH OT H3CHI1HTe He e 113rp3>KJl3Ha IIOJliiOpHa CTeHa, a Jl.OJIHaTa 

tJaCT 113 OTKOCI1T€ e OMecaaHa C e.D.p ll K3l\lbHH HJIH HatJyneHH npeynOTpe6nBaHII 

TyXJJH, KOeTO Cblll.O e Jl.OIIpHHeCJJO 3a 3ana3B3He Ha 113KJJOH3 H3 OTKOCHTe. 
0pontBOep03HOHHa 06JJHllOBK3 OT npeynoTpe6nBaHI1 TyXml e )'CTaHOBella 

no llJ>e.llllliSl OTKOC Ha AcnapyXOBHSl BaJJ, B y tJaCT'bUHTe , l<b)l.eTO THJJOTO Ha Ha­
CHna (' 113rpa.:teHO OT n.'la)({oa IU1Cbl<. (bC Cblll.3Ta UeJJ IIOHSlKOra e H3110Jl3)'BaH It 

rnunecT Tpow.1HK, Koiho ce c pa3KpuaaJJ a .J.bHOTO Ha H3KonuTe npu nJJHTKO 
33,'1Slr::IIIC 113 CKa.laTa (B OT)l.eJIHII )'tJ3C1'bi..IJI Ha EpKeCHSl H npH BaJia OKOJIO 

n .'lHCKa (¢ur. 2) TOBa e 113CeTpflJJ l\tepreJJ). PaBHOMepHOTO pa3npe)l.eJieHHe Ha 
T0311 MaTepHaJJ no un.laTa nepH<~epuH Ha Hacuna )].OKa3aa ueneHacotJeHoTo MY 
H3nO.n3 yaa He. 

KoM MepKHTe Ja noBIHuaoane ycTOAtJHBOCTTa Ha OTKOCHTe TpH6aa Aa ce 
OTHeCe H 6epM3Ta 1\le>K.D.y H3CII ll liTe It )lbJJOOKHTe H3KOnH, H3fipHMep no cesep­
H3T3 JlHIIHH 113 83.13 OI<OJlO n.~.JIC I\3 (¢Hr. 2), npH BaJia B YCTHeTO Ha i(3MtJHS1, 

113CH illlTe OKO.riO HHK)"JIH ile.1, ra.rJaUKHH BaJI It .llP· 
Cepll03mne rpH>Kil, KOIITO ea llOJJar3HII 33 noBHW3BaHe H3 3.1l.p3BHHaTa H3 

BaCH IIHTe, ca H311p3BII.'lll Bb3~10)J<IIO OCBeH K3TO )'KpenJJeHHSl Te )].a Ce 1131IOJJ3y­

B3T II 33 llbTIIW.a. Tosa e 611.'10 OC06eHO Ba>KHO 3a Jlb0COB3Ta npOBHHUIIH, KOHTO 
e TPYJl.IIO npoxo.J.H~Ia a .!lb>K.lOBHIITe nepHOJl.ll Ha rollHHaTa. VI cera a Jl.'h>KllOBHO 
sper.~e xpe6eTbT Ha aaJJonere e cyx 11 no Hero Mo>Ke )l.a ce MIIHe c KOJJa. B 6JJH3-
KOTO l\111 Ha.rJO no aaJJa Kpai1 063op 6ewe npoKapaH noT. 

B 3aKJJIOtJeHHe 611X~te JtcKaJIH Jta no,nqepraeM, qe Hai1-cow.ecraeHHHT H3BOll 
OT 11 3DbpllleHHTe B IIOCJle.lliiO BpeMe npoy tJB3HHH Ha CTap06bJJrapCKHTe 3eM(r)eHH 

CbOpb>l<eH!lfl e, tie Te 11e ca 06JJI<IIOBeH HaTpyrt Ha npbCT, KaKTO Ce CtJHT3We 
no-paHO, a .ll.OCTa CJIOXUIH Cb0p1.>KeHHfl, tJHflTO KOHCTpyKUHH e Cb06p33HB3Ha C 
)"CJIOBiiHT3 Ha TepeHa, CbC CbCTaBa H3 H3J1HtUIHTe fiOtJBH H CbC CBOHCTBaTa Ha 
3eiiiHaTa ocHoBa. OcneH Tooa ue.rienacotJeHo ca H3nOJJ3yaanH pa3Hoo6pa3HH Me­

TOJl.H 33 IIOBHWaBaHe Ha THXHaTa }'CTOHtJHBOCT. 
33 ro.r1n:-.1o C'h>Ka.rJeHHe oco6eHo npe3 nocJieAHHTe JleceruneTHH re 6HBaT 

C)liiO CJJe)l. Apyro H3paBHHB31111 C IIOBbpXHOCTTa Ha TepeHa H e He06XOJl.ltMO )l.a 

ce B3eMaT cnewHH MepKu 3a cnacHBaHe Ha ouene.'lltre .llOCera. 

Paw e a, P . 1975. Tipoy'IB8HHSl Ha cTapo6bnrapcKIUI 3eMneH san npH c. lliKopnHnOBUH, 
B apHeHcKo, npe3 1972- 1973 r.- H38. na Hapoanu11. .o~~y:Jea, BapHa, 11, 150-155. 

Paw e B, P . 1977. 57>AeapcKume 3e.IIAeHu yKpenumeAHII cmpoe~u na /JOIIH.UJ/. Pyna8 (VII ­
X 8.) . .llHcepTaUHll. C. 236 c. 

C T e cpa 11 o B, r., B. K p eM a K o a a. 1960. CmpoumeAHu c8oacm8a na 6?>~~eapcKume AbO­
C08U no'l8U. C., TexHH Ka. 220 c. 

W K o p n 11 n, K. B. 1905. 0Konbl 11 JeMnliHble y KpenneHHll Bonrap1111. - H38. PyccKoeo 
apxeoAoeu&LecKoeo uHcmumyma 8 Koncma~tmunonou, T. X. C., 503-543; 0 3eM­
nl!HbiX y KpenneHIIll x H OKOnax, 558- 569; YKpenneHHll A6o6cKoil paBHIIHbl, 30-42. 

(flpuema na 4. 5. /980 e.) 

12 Cn. Ha SMrapcKOTO reo.norHqecKo A-Bo, rOA. XLI, KH. 2 177 


	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11

