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FTEOTEXHIMHI NMPOBJIEMA BUKOPUCTAHHA CXWUIB

HA YPBbAHI3OBAHUX TEPUTOPIAX

Kmouesi cnosa: cxun, cmitixicme, ypéaHizosaHa mepumopis.

Posznanymo npuvuHu 8UHUKHEHHA HEOE3NeYHUX NPOUeCcie HA CXUNAX 8
yMoeax ypbauizosaHux mepumopili. 3anponoHo8aHO KOMNIEKC 3AXUCHUX
3aX00i8 ONA NIOBUUEHHA CIMITIKOCMI CXUNIB 3 YPAXYSAHHAM YCIX HUHHUKIS,
AKI BNAUBAIOMD HA Koeiliienm cmitikocmi,

Paccmompervt npusHbl 803HUKHOBEHUA ONACHBIX NPOUECCO8 HA CKTIO-
HAX 8 YCosusx yp6anusuposanuvix meppumopuil. Ilpednoxen xomnzexc
3AUUMHBIX MEPONPUAMULL O NOBBUUEHUS YCIMOUMUBOCINU CHIIOHOB C Yye-
mMoM 8cex (PaKMopos, Komopsle 6nUAIOM Ha koadduyuenm ycmoiiuusocmu.

The causes of dangerous processes on slopes in urban areas
are considered. The complex of safeguards to enhance the
stability of slopes considering all the factors that affect the rate

TiCHO ITOB SI3aHMII 3 €BOTIOLIEI0 T€OTOTIYHMX CTPYKTYP i pasom i3
BIVTMBAMM 30HATHHO-KTIMaTHIHMX (PaKTOpiB BU3HAYAE perbed
TepuTopil Ta rigporpadgiuny mepexy. Cxunmu pospisHAIOTH 32
regesmcoM (puc. 1) i xapaxkrepusyiorb neBHuUMHM Mopgome-
TPUYHMMM TTapamMeTpaMil (BUCOTA, KPYTICTh), a TAKOXK HabopoM
MOJIE/TIOIYIX CXUIH ITPOLECIB.

B ocHOBI MerofiB pO3paxyHKy CTIMKOCTI CXW/IB JIEKHTb
BCTAHOBJ/IEHHS CITiBBiIHOIIEHHA YTPHUMYIOUMX Ta 3PYIIVIOYMX
CHJI, 1[0 JIifOTh Ha YaCTUHY I'PYHTIB, BiIWIeHOBaHMX BiJl OCHOB-
HOTrOMacHBY ocabeHnmMy noepxaamiu uu 3oHamm: K=2R/ZT,
ie R — cuymm onopy 3pyiieHH; T — cvm 3pyIIeHHs.

Bupinenns He po3B’A3aHNX paHillie YaCTHH 3aranbHOI IPO-
Omemu, AKMM NpUCBAYYETbcA crarra. Cig mpwitMati o
yBary, 10 OTPMMaHWIT TakuM 49MHOM Koedirient (K) He €

CXHAIL THMEEFXI NLAXHTY, I:I:[I]l"];i'l. YRIHH

stability is proposed. :

IlocranoBka mnpobneMu B 3araTbHOMY
BUIVIAM Ta 1i 3B 30K i3 BOK/IMBHMM HAYKOBHMM
9M NPaKTHYHMMHK 3aBJaHHAMI. TepuTopii, Ha

AKVMX CHCTEMATHIHO ab0 eri3ofMIH0 BUHUKAIOTh
PYWHYBaHHA 00 '€KTiB, KOTpi CIIpMYMHEHi 3CyB-
HUMM TIPOLecamy, TOTp OIIiHIOBaHHA Ta

MPOBENEHHA 3aXO/IIB 3 IH)KEHEPHOTO 3aXMCTY I
BiflBEpHEHHA JIErpajallil i 3aHenay, yipas/IiHHA

HaJlIHICTIO0. ¥ MpaKTUYHIi IUIOIMHI 1e moTpebye
CYKYIIHOCTI HAayKOBO-JOC/TITHUX, MPOEKTHMX,
BUIITYKYB/IbHMX Ta Oy/iiBenbHUX poObiT.

Ananis ocraHHix poctimkensb i myGmikarii,
Yy AKMX 3al09aTKOBAaHO PO3B A3aHHA mpolie-
Mu. 3arajioM mpo6ieMa eposilffHO-TpaBiTaIiitHIX
MpoIEeciB € pobieMoto cxuniB. PO3BUTOK CXMITIB
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Puc. 1. Cxema posnopiry CXutis 3a reHesucoM Ta MOJIETIOY MMM [TPOLECaMM
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bYANBHULUTBO B OCOBJINBUX TPYHTOBUX YMOBAX

Tabnuya 1. Peanodin cxunie y zeocmpykmyprux odnacmax Yxpainu
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* VIIT - Vipaincoruit wium; Cc - nisnivno-cxionuil cxun Yipaivcokozo wiwma; C3 - nisdenro-saxionuit cxun Yipainceiozo wiona; 11 - [uinposcexo-Ioneupica sanaduma; BlIn
- Bomurio-Ilodineceica nauma; BM - cxun Boponessiozo macusy; [ - Honewpra cxnaduacma cnopyoa; [TH - [pusopromopceka sanaduna; nk - Hpedwapnamcsicuil npozun; K -
cknaduacma obnacmo Yipaircoxux Kapnam; 3K - 3axapnamcexa sanaduna; JK - Ho6pydsca; Cn — Crighcoxa nmuma; Kp - zipevicuti Kpun,

MOCTiiMHOK BemMumHOKW. BiH 3MIHIOETBCA CE30HHO Ta 3aje-
JKUTh Bl BIUVIMBY 30BHINIHIX YMHHWKIB IPHMPOJHOTO 1 TexX-
HOT€HHOTO XapakTepy. Mu nponoHyeMo i IMpOEKTYBaHHA
reOTeXHIYHMX 3aXOfiB 31 3MIITHEHHA CXWIB Ta PEryarOBaHHA
CWIOBMX IIPOLIECIB ITPOBOJMTH MOJEMIOBAHHSA 3 ypaXyBaHHAM
BCIX YMHHMKIB, 110 BIUVIMBAIOTh Ha KoedilieHT criitkocri. Ha
BUXO[i Mofe/ni HeoOXilHO OTPMMYBaTU SHAYeHHs IUIOLI, Ha
SKUX PO3BMBaloThCA fedopMaltii, obcsaru (maca) 1pyHTiB, oxo-
IIEHUX JedopMalliAMy, IBUAKOCTI POSBUTKY 3MillleHb, BeJu-
YUHM (IUIAXM) 3MillleHHs, PYIHIBHY €Hepriio, mo 30y/pKYEThCA
[Py POSBUTKY Iporiecy. Po3pobnerns Takoi Mofierni i € MeToro
IUX DOCTIIKEHb.

Buxnanm ocHOBHOIO mMarepiany gocmipxenna, MoxmeBicTb
PO3BUTKY Hebe3nedHNMX MporieciB BU3HAYAETHCA B TIEPITY YEPry
HaXWIOM TIOBEPXHI 1 CTa€ MOMUIMBUM IIPM HOro 3HAYEHHIX,
o nepesuiyioTh 6°. Ha Tepuropili YKpainu miougi minaHOK
3 TakuM (HebesrmeynnmM) HaxwioM cknananTtb 4,1 % (tabm. 1) i
IpUypoYeHi IepeBaskHO 10 MOPCKMX OeperiB, cXuliB pi4KOBIX
IO/IMH, TIPCBKIX CXWIIB, e MIEPEBAXHO PO3TALLIOBYIOThCA MICTa
Ta HaceneHi myHkH (1, 4, 5].

Ilns 3anobiraHHA PO3BUTKY 3CYBHMX TpOIeciB HeoOXimHMI
Ha/IEXKHMI KOHTPO/Mb (MOHITOPMHT) CTaHy CXWIiB, 0COOMMBO Ha
ypbanizoBaHmx Tepuropiax. Cxwm MOpcbKoro ysbepeioks Ha
piBHMHHI i ripcekiit ([TiBgenHmit 6eper Kpumy) #toro yacTiHax
PO3BMBAKTBCA B YMOBAX TPAHCTPECHBHOTO PEXUMY
A3soBo-Yopromopcbkoro 6aceitny. Tomy 3ot
Ha TaKMX CXW/IAX KAITaldbHi iHKeHepHi 00 €xTH 3
TPUBA/IMM TEPMIHOM iX (PYHKIIIOHYBaHHS MOXKHa
TUIbKM B OCOOMMBMX BUIA[KaX 3 ypaXyBaHHAM
(YHKITIOHAIbHOTO 30HYBAHHA HAace/leHUX ITYHKTIB
16],a posraiioBaHi Ha y36epexOKsX CXWIOB TUTsTHKK
OUIbII HOIITbHO BUKOPUCTOBYBATH [1s1 POPMYBaH-
HA peKpealiifHiX 30H 3 IOCTIITHNMM MOHITOPHHTOM 1

BUKOPHMCTAaHHAM CY4acCHMX aePOKOCMIYHMNX METO/IIB
Ta IHINMX METOMiB [MCTAHI[IMHOIO 30HJYBaHHSA
3€MHOI1 TTOBEPXHI,

['pasitaniiizi mporecH Ha PIBHMHHMX MOPCBHKUX
y30epedcKax PO3BMBAIOTBCA IPM TOMOXEHHI IX
HaJ| piBHeM Mops, 1o niepesuniye 20 M [3]. Permved
3CYBHMX CXWIIB Ha y30epesxoki, HarrpuKiaj y paitoHi
M. Opecut, 3aeXXNTh Bifj HOTY>KHOCTI Ta NONIOXKEHHSA
Y po3pisi mapy NOHTUYHMX BAITHAKIB Ta MEOTHYHMX
rmH. [ITupuHa yabepesioks, OXOIIEHOro SCYBHUMMU

. 1 - —_— {
B d’ L ::E i

Pric. 2. Cxema pO3BUTKY 3CYBIB HA CXMIAX MOPCHKOTO Y30eperows:

I - IV — acysHi Tepacu; H — BucoTa CXiiy; a — IIMPUHA KPOKY NOpYIeHb; h — Bicora Kmidy;
1 - nec; 2 - 6ypi rmtH; 3 — BAIHAKY; 4 — IMHY; 5 — IUIDK; 6 — 3CYBHI BifIas; 7 — Ba/ BHJIAB/IO-
BaHHA; § - finanKy 3abonoMyBaHHA HA ICYBHMX Tepacax; 9 — piBeHb IPYHTOBMX BOJ|

3MIIEHHAMM, KIIBKICTh 3CYBHMX Tepac BM3Haya-
IOTBCA BUCOTOMO cXwty (puc. 2).

AHami3a ymMoOB (OpPMYBaHHSA, TIPOCTOPOBO-
ro IIO/IOKEHHA, HAlPAMKIB CYy4acHOIO PO3BHTKY
TNOMMH PiBHMHHUX pik YKpaiHM nokasas, IO B
faraThOX BMIIAfiKax y 3B'A3KY 3 0COOMMBOCTAMM
reo7oriqHoi OynoBWM, TEKTOHIYHOTO PEXNUMY, il
30HA/IBHO-KMIMAaTHYHMX (pakTOpiB (omajmwu, Temrie-
paTypa, POCIMHHMIA [MOKPMB), @ TO/IOBHUM HIHOM
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BYAUBHULITBO B OCOBJIUBUX TPYHTOBUX YMOBAX

ripCbKUX palioHaX TICHO TIOB S3aHi ceri, SIKi po3BMBa-

I0ThCSA THJ] Yac TIOBEHI Ha MPChbKUX pidYKaxX, CTPYMKax i
TUMYACOBMX BOJOTOKAaX Ta NEPeHOCATh baraTo TBep-
JIOTO YIaMKOBOTO Matepiany (6pw, BanyHiB, mebeHto,
T/TbKM, MIiCKY) 1 IMIMHUCTUX BifK/MafiB, 10 HAKOIIM-
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BUBITPIOBAHHA i JEMIOBI/IbHO-3CYBHMX ITpOIECiB [2,
3].

[Tpn mpoexTyBaHHi 3axofiB oxopoHM 00 €KTiB,
PO3TAIIOBAHMX HA AULAHKAX 31 CKIagHuM penbedom,
ocobnMBa yBara MOBMHHA NMPUAUIATICE IIPaBWIbHO-
MY I/IaHYBaHHIO PO3MillleHH: OyJliBeib, iHKeHepHIX
MepeK, TPAaHCTIOPTHUX MaricTpasei, 30H 03e/leHeHH.
OcobnuBuit pe;xiM eKcIuTyaTalii NOBUHEH MOLIUPIO-
BaTHCh HE TUIbKM Ha OKpeMi 06’ eKTH, a i Ha TepuTOpiio
CXWTY B LIUIOMY.

3axopu, 110 IUIAHYIOTHCA [0 IPOBENEHHA Ha CXII
9y O6/M3y HHOTO, BUKOPMCTAHHS T3€MHOTO IIPO-
CTOPY B 30HaX BIVTMBY CXWM/TIB He TTOBMHHI:

Puc. 3. ©@parmenT piuxosol o a) Tian; 0) nepepis; | - ocnosre pycno; 11 - meangp; 11 -
sipus; 1 — mecw; 2 — BOGHO-/IHOMOBHKOBI BITKITa; 3 — ITHMHM ﬁypi 1 CTpoKari; 4 — MCKKM HEOTEHY Ta
MANEOTeNY; 5 — IMHM MaNeoTeHOoBl; 6 — amoBii; 7 — cxmnosi Bigknamy; 8 — piBeHb MiI3eMHMK BOT;

9 — mxepena

cun Kopiomica Ta 3a 3akonom bepa, Bucoxi (50 - 220 M) Ta
KpyTi (16 — 70°) cxumm GopmyroThcs Ha OfHIl CTOPOHI JOMMHMN
(mepeBaxHO npaBiﬁ) 3 pegykoBaHuMMM ab0 He BHpPaKEHNMMMH
Tepacosumu piBrsaMI. Taki cxmm mpu MPMPOJTHOMY PO3BUTKY
(sarmbnenni momMHM Iy TEKTOHIMHOMY MifiitoMi TEPITI‘DP]_I
IIOHHIM Ta 60KOBIi epo3ii, cydosii Ta KapcTosi), abo B pe3ynbrari
TEXHOT€HHOI0 BIVIMBY (IPMBaHTa)KeHHA, INJIPi3aHHA, IUIAHY-
BaHH#A, 3MiHM POCIMHHOTO IOKPMBY, YMOB IIOBEPXHEBOIO Ta
1i[]I3¢MHOTO CTOKIB BOJI) CTAIOTh aPeHOI0 [TPOABY rpaBiTaliiiHIX
IPOIIECiB, FOJIOBHMM YMHOM 3CYBHOIO Xapaktepy (puc. 3).

3i cXuIoBMMM epo3ilfHO-TpaBiTalliiHMMKM NpolLiecaMu B

— TIOPYIIYBaTH PEXMM MII3€MHOTO 1 TTOBEPXHE-
BOI'0 CTOKIB, BUK/IMKATH JIOKIbHI ITIIBHUILIEHHA
piBHA Mi3eMHNX BOX 4u nepeposmopin cop-
MOBaHMX IUIAXIB (piIbTPalil i CTOKY;

— CHPUATH JIOAATKOBOMY HAJIXOIPKEHHIO BOJIM Ha
CXMIT;

— CTBOPIOBAaTH [IOAATKOBI CTaTU4HI i AMHAMIYHI

HaBaHTaX€HHA B  30HaX  MOX/IMBUX
rpaBiTalllTHAUX 3CYBiB MOPIJ;
~ MOTipUIYBaTH 30BHIIIHIN NaHMadTHO-apXiTeKTyPHMI
BUIIAJ TULAHKIL,
— CHpHMATH aKTHBI3allll TIpPOIleCiB BMBITPIOBaHHA, €po3il,
cyosii, posmusy.

3acTOCyBaHHA YTPUMMYKIOUMX CHOPY/l 3 BMKOPMCTAHHAM
OypoHabuBHMX manb He 3aBxu € edexruHuM. IIpukmapis
TAKOTO HEBJIaJIOT0 3CacTOCyBaHHA € Oarato. Hampukmagp,
OypoHabMBHI nasi 3aCTOCOBYBA/IICH JUIA 3aKPIlVIEHHA CXMTY B
M. JTHITposepOKUHCBKY i He Jamm Ha/leXXHoro edekTy (puc. 4).
Y kommnnexc pobit, noB’A3aHUX 3 pillIeHHAM LI0/I0 BUKOPU-

Puc. 4. Vpinnenus cxunis Mamumenol Gamin sa repuropii M. [ninpopsepaimucek: a — Gyponabusimmy nanamu; 6 — cysacumit cran ginsmisy (caitmmm ML
Memamnnana, 1995 p.)
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CTaHHA [UIAHKY, BXOIATh: EKOHOMIYHI pO3PaXyHKH, IHOKeHepHi
obcTexxeHHs, Y3ropKeHHA pillleHb 3 opraHamu [lepikaBHOTO
apXiTeKTYpHO-OyIiBeIbHOTO  KOHTPOJII, BioMcTBamu,
OpraHisaliAMM i MAIpUEMCTBAMH, 00 €KTH SKMX PO3TALIOBaHI
Ha CXWIii Y1 o013y HBOTO.

Heob6ximHo BpaxoByBaTH CTaj{iiHiCTh, IMK/IIYHICTB, PUTMIKY
Ta CE30HHICTh PO3BUTKY 3CyBiB. JlOCBij MoKa3as, 1o HalOiIbII
BOIVTBHO TPOBOAMTH 3aXOM B MEPIO] MIHIMATBHOI KUTBKOCTI
atMocepHMX omajiB. 3akpinieHHA CXumiB Oe3mocepemHbOo
repep, MTOYaTKOM 3MillleHb BUMAarae BUKOHaHHs 3HAYHMX 00CATIB
pobir, a B OKpeMMX BUITafiKax Moxe OyTH Hee(DeKTHBHIM.

Ilopsang 3 BuUMOramMM KOMIIIEKCHOCTI 3aXMCHMX 3aXO/iiB
HeoOXifIHO TaKOXX MOTPUMYBATUCh IPUHLMIY BUOIPKOBOCTI,
1[0 OPIEHTYE B MEPIy Yepry Ha YCYHEHHS OCHOBHMX YMHHMKIB,
KOTpi BegyTh [0 NHoOpyueHHsA criiikocri cxwiis. OveBujHa

CIIMCOK BUKOPMCTAHHOI JIITEPATYPU

TAKOX BUTOfA BiJl MOEIHAHHA BMKOHAHHA 3aXMCHUX 3aXOfiB 3
iHKeHepHOI0 MiIrOTOBKOI0 TepUTOPiil i mpu 6yniBHMIITBI OKpe-
MMX €JIEMEHTIB 3aXMCHMX KOHCTPYKIIi 3 KOHCTPYKTMBHMMMN
efleMeHTaMM OYIMHKIB Ta CIIOPY, 10 PO3MILIYIOTHCA Ha CXWITI
abo B 30Hi I10TO BIVIMBY.

Pimennsa crocoBHO BMKOPMCTaHHA CXWIY IPMIIMAaETbCA
BiITIOBITHO IO OCHOB 3aKOHOJABCTBA YKpalHM — 3€MENbHOTO,
PO OXOPOHY TIpMpoy, mpo Hagpa [7]. [ToBuHHI BUKOHYBaTH-
CA BMMOTM 3aKOHY IIpO IVIAHYBaHHA Ta 3a0yfOBY TepHTOpiii,
3emensHoro, BogHoro kopekcis, Kogexcy Ykpainu mpo Hafpa,
3aKOHOJIABYMX aKTIB 3 OXOpPOHM MPHUPOAM, IaM ATOK icropil
1 KyabTypH, HOPM 1 IIpaBil HPOEKTYBaHHH, 3aTBEPIHPKEHOIO
['eHepabHOrO MJIaHYy MicCTa, AETAIBHUX IPOEKTHUX OIpaliio-
BaHb 3 IVIAaHyBaHHA i 3a6y0BK MicTa i1 OKpeMUX HO0T0 pailoHiB.
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O.M. Trofimchuk, LI. Kaliukh Use of information-space technology
for mapping for risk analysis of landslide risk (on the example of the
kharkiv region) //The world of geotehnik - 2012.- Ne4.- P.24-27.
Examples of application of modern information and space technologies,
combined with engineering and geophysical information and GIS tech-
nology for building maps of landslide risk in the regional and other scales
are represented.

M.V. Kornienko, 1.Y. Zavarzina About particular application the os-
terberg method for testing piles of large diameter //The world of geo-
tehnik.- 2012.- Ned.- P.28-31.

Considered the method of testing piles Osterberg. Established the major
concerns and particular uses of pile large diameter in Ukraine..

V. Senatorov, P. Kozeletskiy International awards in area of geotechnical
engineering //The world of geotehnik.- 2012.- Ne4.- P.32-33,

Authors introduce the readers to International awards have created in
area of Geotechnical Engineering for 2013.
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