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AHHoTanusa. AkmyaasHocms, TeppUTOpHaIbHOE MJIAHUPOBAHHE TOPO/OB OOYCJOBJHMBAET YMeHblLIEHHe WM Npejympe-
JK/leHHe BO3MOXKHBIX WJIM CyLIeCTBYIOIUX MOTePb HaceJeHUs, 06'beKTOB X03MCTBA U OKPY’KaIoIeld PUPOJHON Ccpesibl OT
TEeXHONPUPO/HBIX OMIACHOCTEN pa3HOro reHesnca. JGGeKTHBHOCTD MJIAHUPOBAHUSA PErJIaMeHTOB IPaZloOCTPOUTEIBHOTO pas-
BUTHSA 3aBUCHUT OT CTelleHM 060CHOBAHHOCTH MAEHTHUPHUKALMK U NMPOTHO30B BO3HUKHOBEHHUS U 3BOJIIOIMHU ONACHBIX NPH-
POAHBIX U TEXHOTEHHBIX NPOLECCOB BO BpeMeHU U MPOCTPAHCTBe. ITO B CBOK O4Yepelb OlpefesseTcs LOCTOBEPHOCTHIO
HalIUX OpeJCcTaBJeHUH 0 3aKOHOMEPHOCTAX UX GOPMHUPOBAHUS U PErMOHANBHOTO pacnpocTpaHeHus. leab: uaentrdunu-
poBaThb reoJIOrM4eCKre ONACHOCTU U NPeJJIOKUTb OCHOBHble MHXKEHEepPHO-Ie0JI0THYeCcKrue OrpaHUYeHust IPU IpafloCTPOU-
TeJIbHOM IJIAHUPOBAHUM Ha npuMmepe r. ['oMess. 066eKmbl: TPUPOJHO-TEXHOTeHHAs cucTeMa ropozga ['omesns. Memodwi:
CUCTEMHBIH MTO/AX0/, PHU aHa/IN3€e 3aKOHOMepHOCTeH GOPMUPOBAHHUSA OMACHBIX MPUPOAHBIX U TEXHONPHUPOAHBIX MPOLECCOB
Ha TepPUTOPHUH TOPOJa; YACAEHHOEe MOJe/JupoBaHre reoPUIbTPALMOHHBIX U TeOMUIPALMOHHBIX MTPOLlecCOB Ha 6ase reo-
dunbTpanuonHoit Mosenu «GOMEL». Pe3ys1bmamul. YcTaHOBJIeHbl HanboJlee XxapaKTepHble ONACHble MPUPO/JHbIE U TEXHO-
IIpUpOJHBIe NPOLecchl Ha npuMepe I. ['omess. BelfesieHbl IpUOPUTETHDbIE A1 BBeJleHHUsl [IJIAHUPOBOYHBIX OTPAaHUYEHUN —
TeKTOHMYeCKask 06CTAaHOBKA; TeXHOTeHHOe noATomIeHue. OTAeJbHO pacCMOTPeHbl TPYHTOBBIE YCI0BUS, KaK OAUH U3 dak-
TOPOB BJIMUSIHHS Ha 0CAJIKH €CTEeCTBEHHBIX U UCKYCCTBEHHBIX OCHOBAaHUH N0J| leHCTBUEM HArpy3ok OT I'PaXKJaHCKUX U MPo-
MBIIILJIEHHBIX 3/laHUH U COOPYKeHUH. BbIsiB/IeHO Ha/lMYue AU3bIOHKTHUBHBIX, a TaKXKe [JIMKAaTUBHBIX B BUJe ¢JeKkcyp, pasHo-
BO3PACTHBIX M pa3HOMACIITAOHbIX AUCIOKALUH, GOPMUPYIOIUX 6JIOKOBYIO CTPYKTYPY BepxHel 4acTu 3eMHOM KOpbI ropoja.
[TokasaHo, YTO C TOYKHU 3peHUs] YCTONYUBOCTU MHXKEHEPHbIX COOPY:KeHUH OMacCHOCTb NMpPeJCTaBAAIT abCOII0THbIE 3HaYe-
HUSl CKOPOCTeM AJIMHHONEePUOJUYeCKHUX OJHOHANPAB/IEHHbIX CMellleHUH 6JI0KOB IIPU AJINTeNbHON 3KCILIyaTalluy COOpYy»Ke-
HUH, pacro/io)KeHHbIX B MeXXOJIOKOBBIX aKTHBHBIX 30HaX. B TO »ke BpeMs KOPOTKOIepHOJUYeCKHe Pa3HOHANpaBJeHHbIe
JBW)KEeHUS B aKTHBHBIX re0AMHAMHUYeCKHX 30HaX COYJIeHeHHUsI 6/10KOB 06YC/I0BINBAIOT U3MeHeHUe HaKJI0Ha U U3ruba OCHO-
BaHUH coopykeHUH. [IpyBeieHbl HH)KEHEPHO-T'e0JIOrHYeCcKHe 0CO6eHHOCTH HanboJiee pacnpoCcTPaHeHHbIX TTOBEPXHOCTHBIX
OTJIO)KEHUH: TEPPUTeHHOW CepoLBeTHOW GpopMaluM IajeoreHa; JeJHUKOBOH, NEPUTIALHMAIBHON U BHEJEeHUKOBOH dop-
MalUi aHTpoNoreHa U UX ¢alraibHO-TeHeTUYECKUX KOMIIJIEKCOB. Onpe/iesieHbl TOTEeHLMaIbHble IPUPOJHbIE U TEXHONPU-
pOJIHbIE OTIACHOCTH, CBSI3aHHBIE C OTMEYEHHBIMU OTJIOKEHUAMHU. [oKa3aHbl NPUYMHBI U MEXaHU3MbI GOPMUPOBAHUSA TEXHO-
reHHOTo IOJATOIJIEHUS IOpoJa, a TaKXKe NMPUPOJA CHHXKEHHUs NoKasaTesed AedopMalHOHHBIX CBOMCTB MOPEHHOH cymecu
IPU TEXHOT€HHOM yBeJIMYeHUHU BJIXKHOCTU. CAesiaH BBIBOJ, O TOM, YTO IPH YCTAaHOBJIEHUH PerJlaMeHTOB 3eMJ/IeN0J1b30BaHUsA
JUIS1 TOpO/ia, KaK MPaBUJIo, He MOTYT IPUHHUMATbLCS 00LIMe Mephl, KaK /I BCEH ero TepPUTOPHUH, TaK U JJ1s OTpe/ie/IeHHbIX
CTaZiuii CTPOUTE/IbHOM ZieATeIbHOCTH. [IprBejeHbl COOTBETCTBYIOIIME OTPAaHUYEHHUA NT0JIb30BaHUA HeJIpaMH.
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Abstract. Relevance. Territorial planning of cities determines the reduction or prevention of possible or existing losses of the
population, economic facilities and the environment from technogenic-natural hazards of different genesis. The effectiveness
of planning regulations for urban development depends on the degree of validity of identification and forecasts of the occur-
rence and evolution of hazardous natural and technogenic processes in time and space. This, in its turn, is determined by the
reliability of our ideas about the patterns of their formation and regional distribution. Aim. To identify geological hazards and
propose the main engineering and geological constraints in urban planning on the example of Gomel. Objects. Natural and
technical system "geological environment - technogenic impacts - hazardous natural and technoprirodnye processes".
Methods. Systematic approach to the analysis of patterns of formation of hazardous natural and technoprirodic processes in
the city; numerical modeling of geofiltration and geomigration processes based on the geofiltration model "GOMEL". Results.
The most characteristic dangerous natural and technogenic-natural processes have been established on the example of the
city of Gomel. Priority areas for the introduction of planning restrictions: tectonic situation; man-made flooding, were identi-
fied. Soil conditions are considered separately as one of the factors effecting the precipitation of natural and artificial bases
under the influence of loads from civil and industrial buildings and structures. The authors have revealed the presence of
disjunctive, as well as plicative in the form of flexures, age-varying and multi-scale dislocations forming the block structure of
the upper part of the earth's crust of the city. It is shown that from the point of view of the stability of engineering structures,
the absolute values of the velocities of long-period unidirectional block displacements are dangerous during long-term opera-
tion of structures located in interblock active zones. At the same time, short-period multidirectional movements in the active
geodynamic zones of the articulation of blocks cause a change in the slope and bending of the foundations of structures. The
paper introduces the engineering-geological features of the most common surface deposits: the terrigenous gray-colored
formation of the Paleogene; glacial, periglacial and extraglacial formations of anthropogenic origin and their facies-genetic
complexes. The authors identified the potential natural and technological hazards associated with the marked deposits. The
paper demonstrates the causes and mechanisms of the formation of technogenic flooding of the city, as well as the genesis of
the decrease in the deformation properties of moraine sandy loam with a technogenic increase in humidity. It is concluded
that when establishing land use regulations for a city, as a rule, general measures cannot be taken, both for its entire territory
and for certain stages of construction activity. The paper introduces the corresponding restrictions on the use of subsoil.
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BBegeHne okTs10ps.  CpemHeromoBas —TemIlepaTypa BO3AyXa
[eonornyeckas cpena r. ['omens BeiOpana B Kade-  +6,2 °C. MakcuManbHas MOLIIHOCTh JIEATEILHOTO CIIOS
cTBE OO0BEKTa MCCIIENOBAHHUs, TaK KaK 3TO OAUH M3  cocraBmser 1,47 M.
KPYIHEUIIUX TOPOIOB benapycu, aqMUHUCTPATUBHbINA Penved ropoma u ero OmKalIIMX OKPECTHOCTEH
ueHTp ['omenbckoi o6nactn. OH PacmoNoKeH B FOr0-  mpeJcTaBAeH CHIBHO pPasMBITOH MOJOrOBOJHUCTOM
BOCTOYHO# 4acTH pecny6nuku Ha pexe Cox, IUIOMAAb  BOJHO-JIEJHUKOBOI PABHUHOM, JBYMSI HaINOWMEHHbI-
cocraisier 139 KM”, TeppUTOpHS BHITSAHYTA C CCBEPA  Mu Teppacamu peku Cox aKKyMyJISTUBHBEIMU I10 JIEBO-
Ha oI IPUMEPHO Ha 17 kM. ['0pOJ SIBISICTCSl BAKHBIM  GEPEKbIO M 3PO3HMOHHO-aKKYMYJISITUBHBIMU Ha [IPABOM
HPOMBIIIEHHBIM LIEHTPOM ¢ HaceneHueM 510 TeICAY  GopTy HONMMHBL, a TaKKe HH3MEHHOW alUTFOBUABHOM
YCIIOBCK. PaBHHHOU C MOWMEHHBIM MHUKpPOpENbedoM JieBobOepe-
Kinmar I'omenst, kak 1 BCeH pecIyOlIMKH, YMEPCH-  sxps (puc. 1). OBMmumii YKIOH TOBEPXHOCTH — C ceBepa
HO KOHTHHEHTAJIbHBI, NPUPOAHbIC YCIOBUSI XapaKTe-  pa jor. Camas BEICOKAst Touka — 144 M, camasi HU3Kas —
PU3YIOTCs 3HAYUTEIIbHBIM KOJINYECTBOM aTMOC(l)CpHI)IX ypes Coxa—115 ™M HaJ YpPOBHEM MOpsL. OTHOCUTEIIL-

V)
ocaikos (romoas cymma — 610 mm). Okono 70 %  mpie npeBbimenus B npenenax ropoxa 10—15 M.
0CaJIKOB BBINA/IACT B TEIUIBIA MIEPUO]] TOJIa C Arpelis 1Mo
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Fig. 1.
2) weakly permeable rocks 3) groundwater level

[ToBepxHOCTHBIE BOJBl TPEACTABICHbl pPEKAMH,
o3epamu U npynamu. Pycno p. Cox B mpeenax ropoj-
ckoit yeptel nmeet mmpuny 200-300 M, cpemHss riay-
6una 1-3 M. Koapumment meanapupoBaHust cocTas-
nset 1,03-2,22. Y BOCTOHYHOT0 Kpasi TOPOIACKOH YepThl
cnesa B Cox Bnamaer pexa UmyTs.

Ha coctosHme reomormyeckoil cpensl T. ['omerns,
KaK M JI000T0 IPYroro ropoja, OKas3bIBalOT BIIMSHUE
JIECSITKU BUAOB MPUPOJHBIX U MPUPOTHO-TEXHOTECHHBIX
mpoueccoB. ['eosoruyeckue OMACHOCTU CBS3aHbI, B
MIEPBYIO OYepe/lb, C HATMYUEM Pa3IOMOB, MPOSABISAIO-
IIMX aKTHBHOCTh Ha COBPEMEHHOHW JTare; OBparamw,
0onotamu, 3a00JIOYEHHBIMU W MMOMMEHHBIMH Y4acTKa-
MU, B T. 4. TIOTPEOCHHBIMEI aHTPOIOTCHHBIMH OTJIOXKE-
HUSIMH; Pa3BUTHl Tporecchl cy(dosnu, MIIBIBYHBI;
CKJIOHBI U OTKOCBI XapaKTE€pPU3YIOTCS HEYCTOHYMBBIM
COCTOSIHHEM.

XapakTep TEXHOTCHHOTO BO3JEHCTBHS Ha ecTe-
CTBEHHYIO CpeJly BO MHOT'OM ompejaensercs QyHKINo-
HAJIbHBIM PAallOHUPOBAHUEM TOPOICKOW TEPPUTOPHU.
[I1aHupoBouHyI0 CTPYKTYpy I. L'omens ¢dopMupyrot
YeThIpe OCHOBHBIC (DYHKIIMOHAIBHBIC 30HBI: KHJas,
oOIIecTBeHHAas, MPOU3BOJICTBEHHAs M JaHAMmAa(THO-
peKpealuoHHas, ¢ MPUCYLIMMU MM HMCTOYHUKAMH W
TUMIaMHU TEXHOTEHHBIX BO3JIEHCTBUN. AHTPONOre€HHOE
BIMSHUE INPUBOAUT K M3MEHEHHUIO XOAa MPHUPOIHBIX
MPOIIECCOB, OOYCIIOBIMBACT BO3ZHHUKHOBCHHE HOBBIX
WH)XCHEPHO-TEOJIOTHUECKUX IPOIECCOB, KOTOPHIE BBI-
3bIBAIOT 3aKOHOMEPHBIE M3MEHEHMsI COCTaBa, COCTOS-
HUS U CBOWCTB OIPEIEJIEHHBIX 3JIEMEHTOB I€0JIorruye-
CKOH cpeJibl, UTO, B CBOIO OYepe/ib, OTpa)kaeTcs B rpa-
JIOCTPOUTENBHON LIEHHOCTH TEPPUTOPHUH.

CocTosiHUE NPOGJIEMBI
OO6ocTpeHre Te03KOJIOTHIECKUX TIPOOIeM TOPOJIOB,
MPUXO/ISIIEECs Ha CEPEANHY MPOILIOrO BEKa, MPUBEIIO
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Schematic section of the upper horizons of the platform cover of the territory of Gomel: 1) water-permeable rocks,

K TOMY, 4TO ypOaHHCcTHYecKas reojiorust B 1960-¢ rr.
odopMHIIach KaK caMOCTOsITeNIbHas quciuiinga [1, 2].
[IpenmeToM ee W3YyYEHHUS SBISIOTCS B3aUMOCBSI3U
MEXJy YeJIOBEKOM U T'€0JIOTHYEeCKON Cpefoil B mpeje-
nax ypOaHU3UPOBAHHBIX TEPPUTOPHN U BOSHHUKAIOIINE
B pPE3yJibTaTe 3TUX B3aUMOCBS3€H TEXHOIPUPOAHBIE
MIPOLIECCHI.

N3yyeHnem OTAENbHBIX aCIEKTOB HWHXEHEPHOU
TCOJIOTHH, UMCIOIINX HEMOCPEACTBEHHOE OTHONICHUE K
podIeMaM Te0JIOTHH TOPOAOB, C CEPEIUHBI IIPOIIIOTO
BEKa 3aHMMaJUCh MHorue yueHHble: V.B. Ilomnos,
I'.C. 3onorapes, JI.JZI. benwiif, I''A. TonmonkoBckas
u 1p. B To Bpemst ObIIH CO3/1aHBI TEOPETHUCCKHE U Me-
TOJIOJIOTUYECKUE OCHOBBI MHKEHEPHO-T€0JIOTHYECKOT0
(reHeTHKO-MOP(OIOTHIECKOTO U OLIEHOYHOTO) paifo-
HUPOBaHUs, B TOM 4YUCJIE M TOPOACKUX TEPPUTOPUM.
B koHIle mponuioro — Hadaje HBIHENIHETO CTOJNETHS
IIpU pallOHUPOBAHUM CTaJM IIPUHUMAThb BO BHHUMaHHE
YCTOHYMBOCTH T'€0JIOTMYECKON Cpelbl U €€ €MKOCTb.
Beuta pa3zpaboraHa MeTOAMKa pUCK-aHalu3a, Oasupy-
IOLIAsICsl HA TaKUX MOHATHUAX, KaK YA3BHUMOCTb T'OPOJ-
CKOl cpejibl, reoJ0rnyeckiue OMacHOCTH, MPOrHO3UPY-
embiid yuep0 (B.M. Ocunos, B.A. Kopones, I'.A. T'o-
nonkosckasi, A.JI. Parosuna, E.C. JIzexuep, T.5. Eme-
nesiHoBa, JILA. Ctpokosa JI.A. u ap.).

IIpobGiiema agantanuy HHXEHEPHO-TE0JIOTHYECKOTO
paliloHUpOBaHMs FOPOACKUX TEPPUTOPUI K COBpEMEH-
HbIM TpeOOBaHHUSAM NIMPOKO OOCYKIAaeTcss B HAyYHOH
mureparype [2-25]. Kak nopuepkuBaercs B CTaTbe
Ocumnosa ¢ coaBropamu: «B Hacrosiee Bpems 3a py-
0exoM o0menpu3HaHo, 4To Hamboiee IPPEeKTUBHEIM
SKOHOMUYECKMM HWHCTPYMEHTOM JJisi oOecredeHus
YCTOHYMBOTO Pa3BUTHsI TOPOAOB U YIIPABIEHUs PUCKa-
MU SIBJIAETCS TEPPUTOPHUATIBLHOE MJIAHUPOBAHUE, COTJIA-
COBAaHHOE C KapTaMH TNPUPOAHBIX OMACHOCTEH, Tie
YKa3aHbI 3allpeThl WM OTPAHUYCHUS K OCBOCHHIO TEP-
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PUTOpHIT TOTO WIM WHOTO Ha3HA4eHHs. ... JTa IMpo-
OsieMa Ha KOJIMYECTBEHHOM YPOBHE ... HE pelleHa elle
Hurzae B mupe» [1].

[puxagHO# acreKT M3y4eHHs T'eOJIOTHH TOPOIOB
OTpaXkaeTcsi B yCTAHOBJICHHU PEIJIaMEeHTOB IPaJioCTpo-
UTEBHOTO Pa3BUTUS M HCHOJB30BAaHUS TEPPUTOPHH
HOPMaTUBHBIMHU JIOKyMeHTamH. Tak, Hanpumep, B be-
JIapyCH TeHepalbHBIMU TJIAHAMHU Pa3BUTHS T'OPOACKUX
HACEJICHHBIX ITyHKTOB IIPELyCMaTpPHUBAETCSI COCTaBIIe-
HHE CXeM IIaHUPOBOYHBIX orpaHndeHni. K mMeronmm
OrpaHUYEHHs] OTHOCSTCS TEPPUTOPUH, HEOJIAronpHsT-
HbIE JJIsl CTPOUTEIbCTBA, B TOM YHUCIIE 110 MHKEHEPHO-
Te0JIOTHYECKUM YCJIOBHSAM (COCTOSHHE TPYHTOB, 3a-
TOIUICHHWE W TOATOIUICHHE T'PYHTOBBIMH BOJIAMH, aK-
TUBHBIC OBPAry, MPOCAIKH, 3aTOP(HOBAHHOCT U T. 1.).

l'eosiornyeckue onacHOCTH

JUis BBeleHMs IUIAHUPOBOYHBIX OIPAaHUYEHUH U3
BCEX IEPEUYMCIICHHBIX BBIIIE ONACHBIX TEXHOIPUPOJ-
HBIX IIPOLECCOB U SBICHUM aKTyalbHBIMH IIPEACTaB-
JSIIOTCS.  TEKTOHMYECKass OOCTaHOBKA; TEXHOTCHHOE
MOATOIUICHNE, a TAKKe TPYHTOBBIE YCIOBHS KaK OIUH
n3 (paKTOpOB BIMSHUS HA OCAJKH €CTECTBEHHBIX U HC-
KYCCTBEHHBIX OCHOBaHHUI MOJ IEWCTBUEM HAarpy3ok OT
IPaXIaHCKUX M IIPOMBILIIEHHBIX 3JaHUNH U COOpYKe-
HUIL.

CmpykmypHo-meKmoHu4ecKue yc/108us

CoBpeMeHHOE COCTOSIHHE T€0JIOTMYECKOH Cpeapl,
00yCIOBIIEHHOE  JMHAMHUYECKHM  B3aHMMOJCHCTBUEM
Pa3HOBO3pPACTHBIX M PAa3HOMACINTA0HBIX TEKTOHHYE-
CKHUX CTPYKTYP, CYLIECTBEHHO BIIMSET Ha MHKEHEPHO-
TeOJIOTMYECKUE YCIOBHS YpOAHU3MPOBAHHBIX TEPpHU-
topuii. OCoOyI0 poOIlb MPH 3TOM HUTPAOT aKTHBHBIE
Te0JIOTHYECKHE Pa3IoMbl, IO KOTOPBIM IPOUCXOUIN U
MIPOUCXOMAT B HACTOSIIEE BpPEMs TOPU3OHTAIBHOE M
BEPTUKAIFHOE TIEPEMEIICHUST OJOKOB. DTH JBHKCHUS
CO3IIAI0T HEYCTONYMBBIC 30HBI B TE€OJIOTHIECKON Cpejie,
SIBIIAIOLIMECS HEOIaronpusATHBIMHU Ui CTPOUTENIbCTBA
WHXEHEPHBIX COOPYKEHUH.

l'omens pacronaraercst Ha 3amagHON TEPUKIMHATIH
Boponexckoii anteknussl Pycckoit mumtel. Ilopoasl,
chopmupoBaBmMecs BO  BpeMs  KUMMEPHICKO-
ANBITUICKOTO JTarma, 00pa3yloT HAaKIOHCHHYIO Ha IOT
MOHOKJIMHAJIb CEBEPHOT0 Kpblla YKPaWuHCKOW CHHEKII-
3bl. Bce yCTaHOBJIGHHBIE Ha €r0 TEPPUTOPUHU pa3pbIB-
HbIC HapyIIeHUs ObUTH c(HOPMUPOBAHBI M Pa3BUBAIUCH
JI0 paHHero Tpuaca [26]. Bo3MOXHO, HEKOTOpHIE W3
JIU3BIOKTUBOB COXPAHSJIA WJIA BO30OHOBISUIM TEKTO-
HUYECKYI0 aKTUBHOCTb M B IIOCJICAYIOIINC O3TaIlbl
IUIAT(OPMEHHOTO Pa3BUTHS BIUIOTH O COBPEMEHHOM
snoxu. [ToJBMXKH TIOPOJ] MO CMECTUTENAM HaOIro1a-
foTcs Ha TiyOmHax Oonee 350 M, MOITOMY pPas3liOMBI
KpHCTAIUIMIECKOro (yHIaMEHTa W HIDKHEH YacTu
1aT(HOPMEHHOTO YeXjla OKa3bIBAlOT MACCUBHOE BIIWS-
HUE Ha WHXCHEPHO-TeoJNIornieckue ycioBusi. OHU
00yCcIoBIMBAIOT (HOPMUPOBAHUE TPELIMHHOW 30HBI
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WIATPOPMEHHOTO YeXJIa, 8 TAK)KEe HOBEHUIIINX TEKTOHHU-
YECKUX CTPYKTYP.

B pesynbpTare BBITIONHEHHBIX HAMH HCCIICIOBAHUI B
npepenax T. ['oMens M ero OKpecTHOCTEH BBISBICHO
HaJIN4Yue JU3BIOHKTHUBHBIX U IINIMKATUBHBIX B BHJ/C
(brIekcyp pa3HOBO3PACTHBIX M Pa3HOMACIITAOHBIX JIHC-
JOKanuid (F€OaKTHBHBIX 30H), (POPMUPYIONIUX OJIOKO-
BYIO CTPYKTYPY BEpPXHEW 4acTH 3€MHOW KOpBI, BbIJE-
neno 10 6okoB (puc. 2) [26].

C TOYKHM 3peHUs] YCTONYMBOCTH HHKCHEPHBIX CO-
OpYKEHHUI OMACHOCTh MPEJICTABISIIOT, BO-IIEPBBIX, a0-
COJIIOTHBIC 3HAYCHHUSI CKOPOCTEH JITMHHOTIEPHOIYe-
CKUX OJHOHAIIPABJICHHBIX CMEIICHUI OJIOKOB IIPH [N~
TEJNBHOM KCIITyaTallMd COOPYKEHUH, PaCIONI0KEHHBIX
B Me)K6J'[OKOBBIX AKTHUBHBIX 30HAax. BO—BTOpI)IX, KOpOT-
KOIIEPHOINYECKIE pPA3HOHANPABICHHBIC IBIDKCHHS B
AKTHBHBIX T€OJMHAMUYCCKUX 30HAX COWICHEHHs OJ0-
KOB (CMBIKAIOIIKE KPbUIbS (IeKcyp), 00yCIOBIUBAO-
[IMe M3MEHEHNE HAKIOHA M M3TH0a OCHOBAHUI COOpY-
JKEHUH.

[TpoBeneHHBIC KCCIICIOBAHUS MO3BOJSIOT CICIATh
BBIBOJ] O MOTEHIIMAILHOW OMACHOCTH COBPEMEHHOTO
JUHAMHYCCKOTO COCTOSIHUSI T'€OJIOTHYECKOH —CpEeIIbl
r. [omMesst OTHOCHTENBHO IEMOCTHOCTU HH)KEHEPHBIX
COOpPY)KCHHUH B MEpHOJ, ONPEACTEHHBIN I CpOKa UX
IKCIUTyaTalnH.

Ocadku 2pyHmMoe ecmecmeeHHbIX 0CHOBAHULI,
dopmupyloujuecs 3a cuem Hazpy30kKk

om 2paxcdaHcKux u NPOMbIULAeHHbIX 3daHUll
u coopyastceHull

B cdepy BAMAHUS MHXKEHEPHBIX COOPYXKEHUIl IO-
MaJaroT MOPOIbI CAaMOW BEPXHEH YaCTH KUMMEPHUMCKO-
AIBIUHACKOr0 CTPYKTYPHOI'O KOMILIEKCa, IpUHalJIe-
JKallle TEPPUTreHHON cepolBEeTHON (opManuu maneo-
reHa W TPaBUMHO-TIECUAHO-TIIMHUCTON JI€IHUKOBOH
(dopmaruu anTponoreHa. OTIOKESHUST HEOTCHOBOH CH-
CTeMbI Ha TEPPUTOPUH ['OMeIsi He yCTaHOBJICHBI.

B mnporecce MHKXEHEPHO-TEOIOTHYECKOM PaOHU-
pOBaHUUW HAaMU BBLIEICHO 2 00JIACTH U 9 MH)KEHEPHO-
reojoruyeckux paionoB. [Ipu ycraHoBieHMH peria-
MEHTOB B IIEPBYIO Ouepeab 00paIiaoT Ha ce0sl BHUMA-
HUE pailoHbl, 3aHUMAIOIINE 3HAUYUTENIbHBIE IUIOAAN U
B Oojblieli Mepe ONpeaessiolie HHXKEHEpHO-
reoJIOTHUeCKUi 00NuK Tepputopun. K HUM oTHOCSTCS
T€ U3 HUX, B KOTOPHIX C IOBEPXHOCTH 3aJIETal0T MO-
PCHHBIE CYIIECH U CYTIMHKH JICTHUKOBOTO (halliaibHO-
FEHETUYECKOr0 KOMILIEKCA JHEMPOBCKOTO TOPU30HTA
(B penbethe — MOpEeHHAsT paBHUHA); pPaHOHBI, CIIOKCH-
HBIC C TIOBEPXHOCTH THEMPOBCKO-COKCKUMHU (DITFOBHO-
IIIALKANBHBIMU NeCKaMu (B penbede — 3aHApoBast paB-
HUHA) U COBPEMCHHBIMHU AJUTIOBUAIBHBIMH OTJIOXKCHHU-
SIMU TIO¥M (BHEJIETHUKOBAST (POPMALTHS).

Teppucennas cepoysemnas gopmayus naneoceua.
OT10’keHUST KUEBCKOU CBUTHI do1ieHa (P,kv) mpencras-
JIEHbI aJIEeBPUTAMU, NIECKaMM TIJIMHUCTBIMHU, aJI€BPOJIM-
TaM¥, [JIMHAMH;, WHOT/IA MECKaMH KBapLEBbIMHU, B paz-
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JIMYHOU CTETEeHU TIAyKOHUTOBBIMH. OTIIOKECHHS 30-
LIEH-OJIUTOIIeHa (XapbKOBCKasi CBUTA — P23—P3lhr) npe-
MMYIIECTBEHHO Tecuanbie. KpoBis MOCIeAHNX BCKPBI-
Ta OTJENBHBIMUA CKBOXMHAMHU Ha TiiyomHax ot 2,0 1o
25,0 M; MakcuManbHast BCKpbITasi MOIHOCTh — 19,8 M.
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Puc. 2. Kapma-cxema pacnosnoxceHus 2e0aKMUueHbIX 30H
2. lomens: 1) mekmoHuveckue HapyuleHus, ycma-
HOB/IeHHble N0 2e0/102u4ecKUM OaHHbIM; 2) 8blpa-
JceHHas 8 peavegdpe koavyesas cmpykmypa; 3) pe-
2UOHA/bHASL 2e0AKMUBHAA 30HA; 4) 2panuybl 6/10-
K08; 5) Homepa 6.s10K08; 6) cmedcHble napbl degop-
MAYUOHHbIX 3HAKOS; 7) 8epMUKA/IbHbIE CKOPOCMU U
HanpaesieHusi dsudiceHusl 6/10Kkos; 8) HuseaupHbvle
3HAKU JI0KA/bHBIX UccaedosaHull; 9) epanuya copoda

Fig. 2. Map-layout of the geo-active zones of Gomel: 1) tec-

tonic disturbances established by geological data;
2) ring structure expressed in relief; 3) regional geo-
active zone; 4) block boundaries; 5) block numbers;
6) adjacent pairs of deformation signs; 7) vertical
speeds and directions of movement of blocks;
8) leveling signs of local research; 9) city border

I110THOCTE M COCTOSIHUE MOPCKUX TJIMHUCTBIX I10-
pox paznuyHbl. CYTTHHKH TIPH €CTECTBEHHOM BIIaYKHO-
et ©=15 % MMeIoT MIOTHOCTH rpyHTa p=1,52 T/CM’,
koapdurment nmopucroctd e=0,96. OHU OTHOCATCS K
CHIIFHO Je(OPMHPYEMBIM TPYHTaM, MOMIYIh OOLIMX
nedopmanmii £=2,5-4,9 MIla (koMIpeccHOHHBIE HC-

77

neiTaHus npu Jasienun P=0,1-0,2 MIla). Y nenpHOE
cueruieane C=0,14 MIla, yron BHYTpEeHHETO TpEHUS
o=14°.

Cyriecn xapaKTepu3yIOTCsS €CTECTBEHHOM BIaKHO-
ctbio ®=20-35 %, mnotHocThIO p=1,52 r/em® , kKoao-
¢ummentom mnopuctoctn e=0,96. OHH OTHOCATCS K
cpeHec)KuMaeMbIM TpyHTaM — E=12—16 MIla (mram-
moBble wcmbITanust npu gasieHnn P=0,1-0,3 MIla).
VaensHoe cuemnenne C=0,022-0,038 MlIla, yron
BHYTPEHHETO TpeHus p=24-27°.

C mepeyuclieHHBIMU OTJIOKCHUSIMU CBSI3aH IIEJIbII
pan reonormueckux omnacHocted. [lecuanbie moposs
MIOJBEP)KEHBI MEXaHNIeCcKoi cyddo3um; mpu KpuTHie-
CKUX TpajueHTax (WIbTpAluU, KaK MpaBHiIo, (GOPMHU-
PYIOT JIOXKHBIE TUIBIBYHBI. M3-32 MOBBIIICHHOTO COJIEP-
yKaHUs ThUTeBaThIX yactull (50 % u Gonee) STH TPYHTHI
pU MEXaHMYECKOM BO3ACWCTBUU U JIOTOJIHUTEIBHOM
YBIIQ)KHCHUN CIIOCOOHBI TEPSATH CBA3HOCTH (Pa3MOKATh)
1 OIUTBIBATH [3].

Jleonukosas gpopmayus. JleqHUKOBBIH (anuagbHO-
TEeHETUYECKH KOMIUIEKC TPEACTaBICH MOPEHHBIMU
[JIMHUCTBIMHU NOPOAaMHU (IPEUMYLIECTBEHHO CyIecs-
MH) aHenpoBckoro noaropusonta (glld) npunstckoro
ropuzonTa (gllpr) (kamxy>xckuii U TOPKHHCKUI MOATO-
PH30HTBI CPEJACHEPYCCKOTO TOpPU30HTA). MOIIHOCTh
OTJIOKEHHUN OT HECKOJbKUX 0 10—15 M.

B o0mieM j1s MOPEHHBIX TPYHTOB B €CTECTBEHHOM
3aJIeraHud XapaKTepHbl HEBBICOKHUE 3HAUEHUSI BIIaYKHO-
ctm ©=9,7-10,1 %, TOBBIINIEHHAS IJIOTHOCTh
p=2,07-2,25 r/eM’, KOOQOUUHEHT  MOPHCTOCTH
¢=0,32-0,44. 3naueHus Momylsisi oOmmMx jaedopMaruii
E, ycTaHOBJIEHHBIE IITAMIIOBBIMHU UCIBITAHUSIMU B MH-
TepBalie  BEPTHKAJIBLHOTO  JaBICHUS,  Hampumep,
P=0,1+0,3 MIla, u3menstorcs ot 10 go 42 Mlla B 3a-
BHCHUMOCTH OT KOHCUCTEHLIMH IPYHTA; yJIEIbHOE CIIeTI-
nenue C — or 0,023 go 0,025 MIla, yroa BHyTpeHHETO
TpeHus p=26—36°.

B ectecTBeHHOM 3anieraHuu, Kak MpPaBWIIO, JICTHH-
KOBbI€ OTJIOXKEHHUS SIBJIAIOTCS [OBOJIBHO HaJEKHBIM
ocHOBaHMeM. HO B COBpEMEHHBIX YCIOBHUSX, KOTJa B
TeOJIOTHUYECKON Cpefie TOpoAa MMEeTCs TeHACHLUS K
Pa3BUTUIO TEXHOI'€HHOI'O IOATOIUIEHUS M, KaK Cllel-
CTBHE, K YBEJIMYCHHIO BIAYKHOCTH TPYHTOB, HEOOXO-
JUMO YYHUTBHIBATh CHMKCHHE HMX HECYIIel CIIOCOOHO-
CcTU. M3 IJIMHUCTBIX TPYHTOB pa3IU4YHBIX I€0JIO0ro-
FeHETUYECKUX KOMILJIEKCOB HMEHHO JIEJHUKOBBIE
CHJIbHEE BCEro PearupyroT Ha yBEJINYEHHE BIaKHOCTH,
IpUYeM TeM OOJNbIINe, YeM MEHBIIC HX EeCTCCTBEHHAS
BJIQXKHOCTh U 0OJbllIe TUIOTHOCTH clioxkeHus. Crexyer
OTMETUTb, YTO YBEIUYEHHE BIIAXXHOCTH MOPEHHBIX
cyneceil u cyrnmuHKoB 710 10-25 % sBnsercs npuanHoi
CTPEMUTENBHOIO YBEJIMYEHUs HUX KOPPO3MOHHOM ax-
TUBHOCTHU. B 1edTeNbHOM clloe OHM MTPEapacoNoKEHbI
K MOpPO3HOMY Iy4deHHIO. [IpH BCKPBITHM CTPOUTEIb-
HBIMH KOTJIOBaHAMH OITACHOCTH MOTYT OBITH 00YCIIOB-
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JIEHBI JIETKOH Pa3MbIBAEMOCTBIO TIIMHUCTBIX pPa3HOCTEH
Y MX TIOJIBEPKECHHOCTH JIMHEHHON 3PO3HH.

OmoBHOTISAIMATBHBIN  (halHaIbHO-TeHETHUSCKU I
KOMIDICKC TIPEICTAaBICH B 00BEME HEPaCUICHECHHBIX
6epesuncko-npumsitckux  (fllbr-pr)  (oxcko-cpenene-
pycckux) u aHenpoBcko-coxckux (flld-sz) (ropkun-
CKO-MOCKOBCKHMX) oOpazoBanuid. Kak mnpaBuio, 310
MECKH Pa3IMYHOTO TPAHYJIOMETPHYECKOr0 COCTaBa,
peke — TIHHUCTHIE WIH Tpy0000IOMOYHBIE TPYHTHI
Bcekpeitag mourHocTs 10 21,30 M.

@IIOBUOTIISIIIMAIBHBIE TIECKU [0 CBOMM CBOMCTBaM
MaJIO OTJIIMYAIOTCS OT JPYTHX MECKOB, 00pa30BaBIINX-
csl B cy0aspaibHBIX MEPUTIIIIAAIBHBIX WA BHEICTHH-
KOBBIX OOCT@HOBKAaX paccMaTpUBacMON TEPPUTOPHU.
WM xapakTepHa TOJBKO HECKOJIBKO OOJbINAs IUIOT-
HOCTh. EcTecTBeHHasI BIAXKHOCTB ® KOJIEOIETCS B OC-
HOBHOM B HeOoJbiux mpenenax — 3,4-6,0 %, mnot-
HOCTH M3MeHsieTcst oT 1,69 mo 1,76 r/CM3; KO3 duIm-
ent nopucroctu e=0,60—-0,65. Monyns obuux aedop-
Manuii £=28+49 MIla (11taMIoBble UCIBITAHUS, JIaB-
nenue 0,1+0,3 MIla). 3naueHus y1e1pHOTO CIETICHUS
C BapwupytoT B npexaenax 0,002—-0,005 Mlla (konco-
JUIMPOBAHHO-APEHUPOBAHHBIA TUIOCKHHA Cpe3), YIIIbl
BHYTPEHHETrO TPEHUS (@ U3MEHAI0TCA OT 33 1o 38°.

B Tomme QoBHOTISAIMANEHBIX MTECKOB MECTAMH
3aJIeraloT MPOCIION M JIMH3bI [IIMHUCTBIX TPYHTOB, KO-
TOpBIE XapaKTEPU3YIOTCS HECKOJBKO XY/IIMMHU TOKa-
3areisiMu Jie(hOpMAIIMOHHBIX CBOMCTB MO CPABHEHHIO C
MecKaMu, — 3HAYCHUSI MOy o0mux aedopmarmit £
MIPUHUMAIOT 3HAYCHMsI, HAIlpuUMep, y cynecu ot 8,0 10
21 MIla. Takxe 3HAUUTETFHO CHIKEHBI 3HAUCHUS yT-
J1a BHyTpeHHero TpeHust 1o 18—-36°. 3nauenus ynenb-
HOTO CIICTUICHHS XapaKTEPU3YIOTCS OTHOCHTEIHHO TO-
BBHIIICHHBIMU MOKa3aTeNsiMu — C U3MEHsSIeTCs B Mpejie-
nax 0,008-0,048 MlIla.

Juiss MaccuBOB (DIIFOBHOTIIALMAIBHBIX TPYHTOB Xa-
paKTepHa CHHTEHETHUYECKasi HEOTHOPOJHOCTh, KOTOpast
B OONBIICH CTENCHH OIpPEHeNsieT IOTCHIHNAIbHBIC
OMACHOCTHU JISI CTPOUTENILCTBA U HAJECKHOW JKCILTya-
Tallud Pa3UYHBIX WHXKEHEPHBIX coopyxenuid. [lpum
OTIPEIICNICHHBIX YCIIOBHUAX HECBSI3HBIC PA3HOCTH CIIO-
coOHBI (HOPMUPOBATH MICEBIAOIUIBIBYHBI.

Iepuenayuanvnas (noozepckast — Illpz), (Bammaii-
ckast) u eneneonuxosas (ronouen IVhl) gopmayuu.
[TokpoBHBIE 00pazoBaHus. BepXHsis 4acTh OTIOXKESHUH
JTHETIPOBCKONH MOPEHBI U ITHEMPOBCKO-COKCKOTO (hTro-
BUOIJIsIIMAJa NPeoO0pa3yroTcsl MOJ BO3ACUCTBUEM TH-
MIEPreHHBIX TPOIIECCOB, B pe3yibTare uero (Gpopmupy-
ercsi ManomornHas (10 1,5 M) Toma HeoJTHOPOIHBIX
MIECKOB I1aJIeBO-XKEITHIX, MBUICBATHIX, CyIECed U Cy-
TJIMHKOB. B TIOKPOBHBIX OTJIOXKEHHAX TPEoOIa aroT
CyIIeCH JIETKHE, IbIICBAThIe, JIECCOBUAHBIC. B mx rpa-
HYJOMETPHYECKOM COCTaBE Ha IOJIO TJMHHUCTHIX Ya-
crury (muametp mensbine 0,005 mm) npuxoaurtes ot 6,0
o 10,8 %, aneBpuroBeix — 20—62 %, mecyanple 4a-
crutsl coctaBistoT ot 31,6 1o 70,7 %. CpaBHUTEIIBHO
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00JIBIIOE COAEPIKaHUE AJIEBPUTOBBIX YACTHUI] U HE3HA-
YUTENBHOE TIMHHUCTHIX OOYCIIOBIMBAET BOJOHEYCTOM-
YHUBOCTh JAHHBIX I'pyHTOB. [lokazarenn ecTecTBEHHOU
BJIOXHOCTH  KoseOmorcss B mpenenax 0,06-0,20;
wiotHOCTH p — oT 1,78 110 2,17 r/em’; koohduimenTa
nopucroctt e — oT 0,3210 0,99. 3HaueHust Momymst 00-
umx gedopmanmii £ BapeupyeT B npezenax 5,9-25 Mlla
(IITaMIIoOBbIE HCIBITAHUS TIPU BEPTUKAIBLHOM JaBlie-
amn  P=0,25+0,30 MIla), ynmenvnoe cuemienue C,
OIpeIeJICHHOE METOJIOM KOHCOJIMIUPOBaHHO-
JPEHUPOBAHHOTO TUIOCKOTO Cpe3a, JOCTUTaeT 3Hade-
Huit 0,047 MIla, a yros BHyTpeHHEro TpeHus ¢ — 31°.

C NOKpPOBHBIMHU OTJIOXKEHUSIMM Ha Teppuropuu I'o-
MEJISl CBSI3aHO Pa3BHTHE IIENOTO CHEKTpa SK30TCHHBIX
TCOJIOTHYECKUX W WHKCHEPHO-TEOJOTHUECKHUX IPOIIEC-
COB U SIBJICHUH 9PO3HOHHBIX, Ccy(hho3noHHO-
9PO3MOHHBIX, OIOJ3HEBHIX | T. 1. IlpHm oTTamBanmu 1mo-
KPOBHBIE OTJIOKEHHS HEPEIIKO Pa3KMKAIOTCA U TEPSIOT
HECYIIYI0 CrocoOHOCTh. Takne 0COOCHHOCTH HEoOXO-
JUMO YYHUTHIBATH TPH TPOCKTUPOBAHUH PA3ITUIHBIX
COOPYKECHHUH, UMEIOIINX HEOOIBIIOH 00beM MOI3EMHOM
YacTH, B TIEPBYIO OYepeb — MHKEHEPHBIX KOMMYHHKA-
Ui, MECTHBIX aBTOMOOMIIEHBIX TOPOT | T. II.

W3 Bcero komIniekca HEPACUWICHEHHBIX aJUTIOBHU-
AJNbHBIX, 03€PHBIX, 03€PHO-AJUIIOBUAJILHBIX, OOTOTHBIX,
J0JIOBBIX, HPOJIOBHAIBHBIX, ICTIOBHAIBHBIX OTIIOXKE-
HUH € TOYKH 3peHHus (HOpMUPOBAHUS T'€OJIOTHYECKHX
omacHocTedl oOpamaroT Ha ceOs BHUMAaHHUS IOPOJIBI
noiMeHHOW M crapuyHOW (anmit ammoBus. CBolcTBa
MOUMEHHBIX M CTAPHUYHBIX OTIIOKCHUH (HOPMHPYIOTCSI
B 00CTaHOBKax TO3[HET0 JuareHesza MporpecCUBHOTO
JUTOTEHE3a, T. €. MX YIUIOTHEHHE IPOJIOJKAETCSI, CO-
CTOSTHHE PaBHOBECHS M KOHCOJHMIAINS eIlle HE TOCTHT-
HYTBI, YTO SBJISIETCS NPUYUHOM HECTaOMIBHOCTH.
B oTnoxxeHusx npeo0iagaroT Cyrnecu U CyrJIMHKH, Me-
CTaMH 3aTOp(OBaHHBIC, MECKH OT MBUIEBATHIX JIO
KpYIHBIX YacTO 3aWiieHHbIE, canpornend u Topdel. Op-
TaHMYECKOE BEIIECTBO MPEACTABICHO PACTUTEIHHBIM
JCTPUTOM PA3TUYHON BEJMYMHBI U CTCICHU PA3JIOXKe-
HUS, TOHKO pPAacCEIHHBIM KOJUIOMIHBIM BEIIECTBOM,
rymycoM. BekpsbiTas MomHocTs nopoa 1o 17 m.

®dopMHUpOBaHUE TEOJOTHYECKUX OIACHOCTEH 00y-
CIIOBIICHO YPE3BBIYAWHO CHJIBHOW HE3aKOHOMEPHOI
HEOJHOPOJHOCTBIO  OTJIOKEHHM, BBIPAXEHHOW Ha
OYCHb HEOONBIINX PACCTOSHHUAX, KaK IO IMpPOCTHpa-
HUIO, TaK U II0 TIyOWHE, a TaKKe HEBBIACPKAHHOCTHIO
JUTOJIOTUYECKUX TpaHull. ['pyHTBl XapaKTepHU3yIOTCS
CPaBHHUTEIILHO BBICOKHMH TIOKA3aTEJISIMUA BIIAXKHOCTH
(0=17,0-24,2 %), BnaroeMKkocTu (BJIa}KHOCTh BEpPXHe-
ro mpenena tekydectu W;=22,7-25,3 %), mopucroctu
(e=0,57-0,76) 1 NOHMWKEHHOW TUIOTHOCTHIO; HEYCTOM-
YHBOI CKPBITO-MATKOIUTACTHYHON WIIH JTa’Ke CKPBITO-
TeKy4Yel KOHCHCTCHIIMECH CBS3HBIX TPYHTOB; a TaKKe
AQHU30TPOIUEH CBOMCTB, OOYCJIOBIEHHOH CJIOUCTO-
cTpio. OHM WMEIOT MaJloe CONPOTHBIICHHE CIBUTY
(C=0,01 MlIla, ¢=30°), oTaenpHbIE PA3HOCTU CHUIIBHO
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HEPAaBHOMEPHO U JUTUTEIBHO CKUMAEMBbl. 3HAYCHHUSI MO-
nynst oomwx aedopmanuii £ cocrapisitor 12—14 Mlla.
ITpy TMHAMUYECKUX BO3ICHCTBHUIX MOTYT IPOSIBIISTHCS
TUKCOTPOIIHBIC SIBJICHHS, (OPMUPOBATHCS ILIBIBYHBIL
Hamuune opraHukd  OOyCIIOBIMBAET —arpecCHUBHBIC
CBOMCTBA IPYHTOBBIX BOJI.

TexHozeHHOe nodmonJieHue

OnmuuM u3 HamboJIee OMACHBIX MPOILECCOB, Pa3BH-
BaroOIMXCA B T. FOMCJ’IC, MPCACTABIIACTCA TEXHOTCHHOC
MOJTOIUICHNE, TPUIMHOW KOTOPOTO SBISETCS pa3da-
JIAHCUPOBKA COCTABILIOIIUX 3JICMEHTOB THIPOChEpEI.

MexanusM (GpopMUpOBaHUS TOATOIUICHUSI B TPaHH-
[ax ropojia MOXXHO PacCMOTPETh Ha MPUMEPE OCHOB-
HBIX TUIMYHBIX CXEM YBJIXKHEHHS MOPOJ 30HBI a’pa-
oy Opu pas3jIMYHbIX YCJIOBUAX [ABUIKCHUA (l)pOHTa
(TpaHUIIBI) TPOMAYNBAHHS.

Ilepsas cxema — 00pa3oBaHME BOJHBIX KYIIOJIOB.
Tonma cnabonpoOHUIIAEMBIX TOPOJ] MOIIHOCTBIO JI0
27 M ¢ OTIpeNelIeHHON yNPYyrol eMKOCTBIO TOJICTHIIACT-
Cs1 BOJIOHACKIIIIEHHBIMH ITOPOJIAaMH. Y POBEHb TPYHTOBBIX
Box (YI'B) 3aneraer B cnabONpOHHUIIAEMBIX MTOPOJIAX Ha
3HAYMTEIIPHBIX TIyOMHaxX — Oosiee 5, wHOrAa Oosee
12—15 M. ®poHT npoMaduBaHUs IEPEMELLAETCS CBEPXY
BHU3, BJIArOTNIEPEHOC 00YCIIOBIIMBACT YBEINYCHUE BIIAXK-
HOCTU TPYHTOB. YBJIQ)KHCHUC B IUIAaHE HOCUT HEPABHO-
MEpHBIA XapakTep M ONpEeAesIeTCsl PaCIOJIOKEHUEM
WCTOYHNKOB MH(WIBTpauy (BOJOHECYIINE KOMMYHH-
KaIliy, Jalolne cucTeMarhieckue yreukw). [lox wc-
ToYHMKaMu HHOUIbTpaiu Ha YI'B  ¢opmupyrotes
MOAHUMAIOIIMECS] KyIToJia TPYHTOBBIX BOZ, KOTOpBIC
MPUBOAAT K HEPaBHOMEPHOMY B IUIAHE OOBOIHCHHUIO
MopoJ, HO yXe cHu3y BBepx. Ilo pe3ynbraTtam mpose-
JIEHHOTO MoJienupoBanusi [27], MakcuMaibHasi BbICOTa
KyIloJia OTHOCHTEJBHO NEPBOHAYAIBEHOTO ITOJIOXKCHUS
VI'B cocraBaster 3,0 M u gocturaercss 3a 10-meTHHA
CPOK, Toclie 4ero cradbwimsupyercs. Pamuyc pacteka-
HUS 32 9TO Bpems gocturHet 550 m. Pactekanue npowc-
XOAUT MEIJIEHHO, odToMYy Jaxke uepe3 30 jer kymosa
OCTarOTCs XOPOIIO BbIpakeHHbIMU. [Ipu Oim3kom pac-
TIOJIO’KCHUH MCTOYHUKOB MH(HUIGTPAIMH B TEUCHHE T'O-
Jla KyIoJia Ha9MHAIOT CMBIKaThcs. Hanbonee HHTCHCHB-
HO TIO/IbEM NPOUCXOJUT B MEPBBIE 5 JIET U 3aT€M 3aTy-
XaeT, MPUOIIKASACH K CTAIIMOHAPHOMY PEXUMY.

J71st MOpEHHBIX CyTecel XapaKTepHBI KOAryIISIHOH-
HBIE U MIEPEXO/IHbIE MEKYACTUYHbIE KOHTAKThI. BaxkHOM
OCO6CHHOCTBIO MEPEXOAHBIX KOHTAKTOB ABJISICTCA HX
HEYCTOWYMBOCTH TI0 OTHOIICHHUIO K BOJXE, T. €. CIIOCO0-
HOCTb THJPAaTUPOBAThCSA M MEPEXOUTh B KOAryJIsILIUOH-
HBIC KOHTAaKTbl MPU CHATHU BHCIIHCTO [JaBJICHUA U
YBIQKHEHHSI CHCTEMBL. MOpPEHHBIE OTJIOKEHHS UCTIBITa-
T OOJIBIIYIO JIGAHUKOBYIO Harpysky (8—9 Mlla), uto
MIPUBEJIO K YTOHBIICHHUIO M TOCIEAYIOIEMY MPOPHIBY
THIPATHOW OOOJIOYKH TIIMHHCTHIX YacTHIl ¢ 00pa3oBa-
HUEM crHenu(UIecKuX KOHTAKTOB IMEPEXOJHOr0 THIa
3a CYET MOHHO-IJIEKTPOCTAaTHYECCKUX B3aMMOACHCTBHI
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MEXJy YacTUaMd. [Ipy CHSATUM BHELIHETo JaBICHHS
W (MITM) YBJIQXXHEHUW CUCTEMBI, BBI3BAHHBIX TasHUEM
JeHUKa WU JPYTUMH, B TOM YHUCJI€ TEXHOT€HHBIMHU,
NPUYMHAMHU, KOHTAKThl MEPEXOIT B MEHEE MPOYHbIE
KOaryJIsiUOHHBIE (PETPECCUBHBIN JTUTOTEHE3). B cBs3M
C 9THM TIPH TOATOIUICHUH Ae(OPMHPYEMOCTb TPYHTOB
YBEJIIMYMBACTCS 10 HEKOTOPHIM JaHHbIM B 1,5-2,0 u
Jaxe 1o 5 pas, yaenpHoe cuervieHne C MOXKET YMEHb-
muThes B 2—2,5 pasza. [1o HamMM JaHHBIM, JIJIs1 MOPEH-
HBIX CyIeceil PH YBEJIIMYCHNUH BIAKHOCTH JIO TIOJIHOTO
BOJIOHACBIILIEHUs] 3HAYeHUs MOAYJIsl E MOTYyT yMEHb-
mumres B 2,87 pa3a. HepaBHOMepHbI xapakTep 00BOI-
HEHUsI B TUTaHE TIPUBOJIUT K HEPaBHOMEPHOH nedopma-
WU TIOPOJ, YTO TIPEACTABIACT COOOW OMACHOCTH IS
CTPOSIIIUXCA MU YK€ MOCTPOCHHBIX HHKEHEPHBIX
00BEKTOB M3-3a BO3MOKHOCTH BO3HHKHOBEHHS HEpaB-
HOMEPHOCTH OCaJOK HMX pa3IUYHbIX YacTed. Takou
MEXaHU3M Pa3BUTHA Mpoliecca MOATOIIEHUS! B OCHOB-
HOM HMMEET MECTO B LIEHTPAJIbHON M CEBEPHOM 4acTAX
ropoja B TMpeJeNnax CpeIHEYETBEPTUYHON MOPEHHOU
paBHUHBIL.

Bmopas cxema — GpoHTAIBHOE JBHKEHHE TPYHTO-
BbIX BOA. ToJ1a MPOHUIIAEMBIX TOPOJ MOILIHOCTBIO 10
12 M, xapakTepusyrolascs TpaBUTAUOHHOW EMKO-
CThI0, TIOJICTHIIACTCS CIIA0OTPOHHUIIAEMBIMHU TTOPOIaMHU.
I'pyHToBBIE BOIBI HaxoaATcs Ha TiyOuHe 2—-3 M OT
noBepxHocTH 3emid. OpOHT mpocaynBaHus TEpeMe-
maercs cBepxy BHU3. Kak m B mepBoMm cilyuyae, 1oj
HUCTOYHUKAMH HHOWIbTpaMu (HOPMUPYIOTCS MOIAHU-
MaromnMecs: Kyrmnoja TpyHTOBBIX BoJl. Ho oHu, B oTnH-
9He OT MEPBOW CXEMBI, IMEIOT HEOONIBIIYIO BBICOTY —
0,1-0,2 ™, ropa3mo ObICTpee TOCTUTAIOT CTAIIMOHAPHO-
ro TOJIOXKEeHH 1o BbicoTe (3a 1 roj). MakcumanbHbII
paauyc pactekanus coctapinseT 110 M U ctabuinu3upy-
etcst uepe3 5—10 ner. @poHT 00BOAHEHUS TepeMela-
€TCsl CHHU3Y BBEPX, HO OTHOCHUTEJIBHO PAaBHOMEPHO, H
nedopMai TIOPOI B ATOM CiIydae SIBITIOTCS Oolee
PaBHOMEPHBIMHM ¥ MO3TOMY MEHee OMacHbIMU. Takum
00pa3oM MPOUCXOIUT TOATOIICHUE B TPaHUIAX 3alie-
TaHUSl JUCIIEPCHBIX, TJABHBIM 00pa3oM HECBS3HBIX
TPYHTOB IOTOKOBO-BOAHOM ((toBHaIbHON) MapareHe-
TUYECKON TpPYyNIbl CpeJHe-, BEPXHEUETBEPTHUHBIX M
COBPEMEHHBIX OTJIOKEHUH, paclpoCTpaHEHHbIX B 3a-
MMaIHOW, BOCTOYHOM M F0KHOM YacTsIX ropoja.

I'myOunHa 3ajeraHust YpOBHS TPYHTOBBIX BOJ 371€Ch
COIMOCTaBUMa C TIIyOWHOW 3alloKeHHsI (YHIaMEHTOB
W/WJIM aKTUBHOH 30HOM HWH)KEHEPHBIX COOPYXKCHUH,
MO3TOMY TIOATOIUIEHHE MOXKET CHpPOBOLIMPOBATH 3a-
TOIICHHE 3ariyOJICHHBIX IOMEIICHHH, B pe3yJbTare
KOTOPOT'O TOSIBIISIETCS CHIPOCTh M TPHOKOBEIC 00pa3o-
BaHUS Ha CTEHAX; MCKJIFOYAETCsl XpaHEHHE B TOJBaNax
MMYIIECTBA W MUIIEBHIX MPOIYKTOB; CO3/aeTcs Oaro-
MIPUATHASL Cpe/ia ISl Pa3BUTHS KOMapoB, 3a00JICBaHUS
JIOZICH; PE3KO OCIIOKHSIOTCS YCIOBUSI COACpIKAHUSA U
PEMOHTa CHUCTEM BOJIO-, JJICKTPO- M Ta30CHAOKEHHUS,
YCKOPSIETCSL X U3HOC.
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[losiBneHne u pa3BUTHE MpolLEecca MOATOMIICHUS,

KaK U3BECTHO, 00YCIIOBIICHO LIEJIBIM PSAOM ITPUUHH.

Bo-mepBEIX, 3TO JOMONHUTEIBHOE WH(HUIH-
TpPaLlMOHHOE MUTAHWE TPYHTOBBIX BOJ H3-3a CHCTEMa-
THUYCCKUX U aBapm‘/iHbe YTEUCK BOABI N3 BOOOHCCYIINX
KoMMyHuKaiuil. CaMbIMU Ba)XHBIMH MEPOIPUATHUAMU
B 9TOM CJTydae SIBJISIETCSl UCKIIFOUEHUE YTEUEK U XOpOo-
1o OpFaHHSOBaHHLIﬁ OTBOJ AOXKACBBIX BOJ, YTO pClla-
€TCsl OpraHu3aliedl MOHUTOPUHTA 33 COXPAaHHOCTHIO
MOJI3€MHBIX KOMMYHUKAIMH (BHELIHUX, BHYTPEHHHX, a
Tarke B Mecrax ux Beoja) (CTO 36551 501-008-2007)
HJIA paCYETOM HOPMHUPYEMBIX ITOTEPD.

Bo-BTOpBIX, HapylIeHHE YCIOBHI IPEHUPOBAHUS
TEPPUTOPHUH U TOA3EMHOTO CTOKa. B 3TOM ciyuae pe-
TJIAMEHTHI JIOJDKHBI OMPEJICNATHCS Kak JJisi BOIocOop-
HBIX IJIOIIAJEH €CTEeCTBEHHBIX APEHUPYIOIUX CHUCTEM,
TaK M JUIsl 30H BIWSHUS NHKEHEPHBIX COOPYKEHUM.

PersiaMmeHTBI HeJpONO/Ib30BaHHS
IIpM rpaJ0CTPOUTETBHOM Pa3BUTUH

I'pagocTpoutenbHble perJamMeHThbl ABISIOTCS HOP-
MaTHUBHON c(pepoil yImpaBIeHUs MPOIECCOM T'OPOJCKO-
IO pa3BUTHs, 3aCTPOMKON M MCIIOJIB30BAaHUEM TEPPHU-
Topuii. OHU HaNpaBICHBI HA 00OCHOBaHUE 0E30IMacHO-
TO Pa3BUTHUS TOPOJCKHX TEPPUTOPUIl B COLHUAIBHBIX,
OKOHOMHYCCKHUX, OKOJIOTUYCCKUX aACIICKTaX MU B KOHCY-
HOM HUTOI€ Ha IMOBBIIEHHE MX WHBECTHLIMOHHOM NpHu-
BJICKATEJIILHOCTHU. PermaMeHTs! HEPONONb30BaHUS IO-
POJICKHX TEPPUTOPHI B pa3HOM CTENEHU MMEIOT CBOE
OTp@XEHUE B KapTe IUIAHUPOBOYHBIX OrpaHUYEHUI
FEHEPAIbHOrO IIJIaHA TOpPOJd, OLEHOUYHOM 30HHPOBA-
HUU [P COCTaBIEHHUU KaJacTPOBOM KapTbl, CXEMBbI
HUH)XEHEPHO-TEOJIOTMYECKOr0  palOHMpPOBAaHUSA IS
CTPOUTENBCTBA, IPAJOCTPOUTEIILHOM MACIOpPTE 3€-
MCJIBHOT'O Y4acCTKa U T. II.

OCHOBOI ISl BBIPAOOTKH PETJIAMEHTOB HCIIOJIh30Ba-
HUSI TOPOACKUX HEAp SABIAETCS IMPEAPaCHOIOKEHHOCTh
T€OJIOTHYECKOM CPe/ibl 10 ONPECTICHHON ITyOHHBI K aK-
THBU3ALIH TCOJIOTHUCCKIX 1 MHKEHEPHO-T€OTIOTMIECKIX
MIPOLIECCOB U 3arpsA3HEHUIO MOJ3EMHBIX BOJ| B Pe3yJIbTaTe
XO3SIACTBEHHOU JeATEIbHOCTU YenoBeka. Kak Obu1o mo-
Ka3aHO BBIIIE, OIACHbIE IIPUPOAHBIE U TEXHOIPUPOAHBIE
MIPOLIECCHl ONPENEINIAIOTCS KOMIUIEKCOM B3aUMOCBS3aH-
HBIX NpU4uH. [103TOMY periaMeHTbI HePONOIb30BAHMS
JIOJDKHBI HOCUTb CHUCTEMHBI Xapakrep, T. €. JOJDKHA
OBITh pa3padoTaHa CUCTEMa IMPABHII UCIIOJIB30BAHUS TO-
POZCKOM TeppUTOPHM Ha KaXKAOM 3Tale CTPOUTEIBHON
JIeSITENIbHOCTH, OlpesiesieHHoM, Harpumep, B CH 1.02.01-
2019. Tlpuuem Ha cTaguM WHKEHEPHO-TEOJIOTHUECKON
PEKOTHOCLIMPOBKU (pa3paboTka MNpearnpoeKTHON JOKY-
MEHTAIIMK) U CbeMKH (pazpaboTKa apXUTEKTYPHOTO IPO-
€KTa) IPHOPUTETHBIMH SIBIISIFOTCS TIPHPO/IHBIC YCIIOBHS, a
Ha CTaJuM pPa3padOTKU CTPOUTENBHOIO MpOoeKTa M Ha
BCEX MOCJIEIYIOIHNX CTaUsAX B EPHOJ] CTPOUTENIBCTBA U
OKCIUTyaTallii O0BEKTa TEXHOTEHHBIC (aKTOPHI HAUMHA-
0T KOHTPOJIMPOBATh IIPUPOJIHBIE.
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ITpu pa3paboTke MOKYMEHTAIMM JI000r0 3Tarma
CTPOUTCIIbHBIX pa60T Ba)XXHO YYHUTBIBATb, YTO peErjia-
MEHTBI 3EMJICTIONIF30BAHUSI HEOOXOIMMO IIpeaycMart-
pHBaTh ISl KaXIOTO BBIICICHHOTO HHXCHEPHO-
reoJIoTHuecKoro paiona. Ecnm kakas-mbo paccMmat-
puBaeMas M3 HaMEUEHHBIX IUIOMIAJIOK CTPOUTEIHCTBA
pacronaraercs B HECKOJIBKUX HUH)XEHEPHO-
TEOJIOTHUCCKUX paioHaX, TO M PErjaMeHThl 3eMIle-
MOJTB30BAHMS JUIS ATHX PAilOHOB MOTYT OBITH pa3ind-
HbIMU. TO €CTb IpPU YCTAHOBJICHUU PErIAMEHTOB 3€M-
JETIONB30BAHMSl JUIl TOPOJA, KaK MPaBHIO, HE MOTYT
NPUHUMATBCS OOIIME MEpHI, KaK Ui BCEH ero Teppu-
TOPHH, TaK M JUIS ONPEIOCICHHBIX CTAJAWH TPOU3BO-
CTBA CTPOUTEIIBHBIX padoT.

Ha cragum pa3paOoOTKH MPEANPOCKTHOH TOKYMEH-
TaIlM{ ¥ apXUTEKTYPHOTO MPOEKTA MPU MPUHITHH TIIa-
HUPOBOYHBIX PEHICHHUI HEOOXOAUMO YUHUTHIBATH BIIUSI-
HUEC I'COAKTUBHBIX 30H C TOYKH 3PCHUS pPAlIMOHATIBHOT'O
pa3MemIeHNsT WHXEHEPHBIX COOPYKEHHH, yCTOWYIHBO-
CTH UX OCHOBaHHHU.

ITpodunaxkTryeckue U 3alUTHBIE MEPOIPUSITHS OT
TEXHOTCHHOT'O OATOIJICHUS TOAPOOHO M BCECTOPOHHE
paccMOTpPEHBI B HAYYHOH ¥ HOPMATHBHOW JIUTEpaType.
CraenyeT MOMYEPKHYTb, YTO BAXKHBIM YCIOBUEM 3(-
(beKTI/IBHOCTI/I HUX TPUMEHCHUSA SABJIACTCA Y4YET HHIKC-
HEPHO-TCOJIOTMYECKOW  00CTaHOBKH  (DOpMHUPOBaHUS
INOATOIITICHUs, a TAK)XKXE MIOHUMAaHHUE TOI'O, UTO ABJIACTCA
00BEKTOM 3aLLHUTHI.

[Ipu pa3paboTke CTPOUTENHEHOIO MPOEKTa HE0OXO-
JUMO YYUTBIBATH BO3MOXKHOE IPUCYTCTBUE B MOPEH-
HBIX TJIMHUCTBIX I'PYHTAaX BHYTPUMOPCHHBIX BOJOHOC-
HBIX I[IECYAHBIX IIPOCIIOEB, COICPIKAMIMX HAIOPHBIE
BOJIIBI, U JIMH3 CIA0BIX MATKUX TJIHH H CYTJIMHKOB C
OTHOCHUTENBHO 0ojiee HM3KMMHU MPOYHOCTHBIMH U Jie-
(OpMAITMOHHBIMHE CBOMCTBAMH, a TaKXXe CKIOHHOCTD
OTJI0XXKEHHUH K MOPO3HOMY ITy4€HHUIO.

ITpu pasMereHu CTPOUTEIbHON MIOMAAKH Ha CO-
BPEMEHHBIX aJUTIOBHANBHBIX OTJIOXKCHUSIX MOWM HYKHO
AMETh B BUAY, YTO TPYHTHI XapaKTEPU3yIOTCS UPE3BEI-
YailHO CHUJIbHOM HE3aKOHOMEPHOW HEOJHOPOJIHOCTHIO,
BBIPAKCHHOW HAa OYEHBb HEOONBIINX PACCTOSHHSIX, KaK
10 TIPOCTHPAHUIO, TaK U MO TIyOMHEe, a TaKk)Ke HEBBI-
Jep>KaHHOCTBIO JIUTOJIOrHYecKuX rpaHull. Kpome toro,
OTICTBHBIC PA3HOCTH CHJIBHO HEPaBHOMEPHO U JUIH-
TENFHO CKIMACMBI, TIPH AUHAMHYIECKUX BO3ICHCTBHUIX
MOTYT MPOSBIATHCS TUKCOTPOIIHbIE SIBICHUS U (hopMu-
POBaTLCA MJIBIBYHBI, @ HAJIMYUC OPTraHUKH 06yCHOBHI/I-
BACT arpeCCUBHBIC CBOHCTBA TPYHTOBBIX BO/I.

Bo Bpemst cTpouTenscTBa MpU BCKPBITUM KOTJIOBA-
HaMH TCCHAHBIX I'PYHTOB MaJICOr€HA U BHYTPHUMOPCH-
HBIX BOJIOHOCHBIX II€CYAHBIX MPOCIOEB IPH BBEICOKUX
THIPaBIMYCCKAX TPAJAUEHTAX MOTYT (OPMHPOBATHCS
cyhdosus u mOXKHBIE TUIBIBYHBI, [MECYAHO-TJIIMHUCTHIE
TPYHTHI TTaJIEOT€Ha MOTYT Pa3MOKATh M OILJIBIBATE.

[pu rraHMpOBaHNM 3aCTPOUKH HA IMOKPOBHBIX OT-
JOXKEHUSIX HE CIEeAyeT JOMyCKaTh IEPEephIBOB B



H3BecTuss TOMCKOro NOJUTEXHUYECKOTO YHUBepcUTeTa. MHKUHUPUHT reopecypcoB. 2024. T. 335. N2 9. C. 73-83
Tpauesckas E.I0. [eosorudeckue onacHOCTH NpU 060CHOBAaHUH PerJIaMeHTOB I'Paf0CTPOUTENBHOTO Pa3BUTHSA

YCTPOWCTBE OCHOBAaHWIA W BO3BEACHHM (DYHIAMEHTOB,
T. K. TPYHTBI CKJIOHHBI K CHH)KCHHUIO MIPOYHOCTU U TIe-
pexoy B IJIBIBYHHOE COCTOSIHHE B IIPOIECCE WX Tpe-
00pa30oBaHUs B OTKPHITHIX KOTJIOBAHAX.

B nepuon skcrutyaranimu 0o0beKTa HYKHO UMETHh B
BH/1Y, YTO TIPU TE€XHOTEHHOM TIOTOTICHUH TIIMHUCTBIX
MOPEHHBIX T'PYHTOB YXY/IIAIOTCS MMOKa3aTelId UX Me-
XaHUYECKUX CBOMCTB. B ciydyae TOUEUHBIX yTedek W3
BHYTPEHHHUX CETEH 3MaHMsI YMEHbBIIEHUE MOIYJS Jie-
(opManu B OTIENBHBIX JIOKATHHBIX yYaCTKaX OCHO-
BaHUS MOXKET IPUBECTH K WHTEHCUBHOMY Pa3BUTHIO
0CaJIOK, YBEJIMYEHHUIO WX HEPABHOMEPHOCTH B KOHTY-
pax 3[aHus U, CJIEeI0BaTEIbHO, K PA3BUTHIO TIOBPEXK/IE-
HUH B HECYIIIUX KOHCTPYKIIHUSX.

PerynupoBanue pycen pek, pacuucTka U yriyOue-
HUE BOJIOEMOB, OBpAaroB, MEJIKHX pEK H pPYYbeB
3aHJIPOBOM PAaBHHHBI MO3BOJSIOT YBEIUYUTHh WX Jpe-
HUPYIONIYIO CIIOCOOHOCTh U TaKUM 00pa3oM MOHU3UTH
YPOBHH T'PYHTOBBIX BOJI M, COOTBETCTBEHHO, OTTACHOCTH

3ak/I4yeHue

[IpaBuna 3emi1enoab30BAHUS TOPOAOB JAOJDKHBI HO-
CUTb CUCTEMHBII XapakTep M, Kak MpaBUiIO, HE MOTYT
npeaycMaTpuBaTh OOIIKME Mephl, KaK JJs BCe TeppH-
TOPUH, TaK W JJIS ONpPENEJICHHBIX CTaJuil MPOU3BOJI-
CTBa CTPOUTENBHBIX paboT. Ilpyu NMpUHATHM TUTAaHUPO-
BOUYHBIX PELIEHUN Ha CTaAusAX NPEANPOEKTHOH IOKY-
MEHTALUU U aPXUTEKTYPHOI'O MPOEKTa NMPUOPUTETHbI-
MU SIBIIIFOTCS] IPUPOJIHBIC YCIIOBHUS, a HA CTalUsAX pas-
paboOTKH CTPOUTEIBHOTO MPOCKTa, B TEPUOJ CTPOH-
TENBCTBA W OJKCIUTyaTallid OOBEKTa ITEPBOCTEICHHOE
3HAYCHUE MPUOOPETAIOT TEXHOTCHHBIC (haKTOPBI.

KommuiekcHblli TOAX0A K HMASHTH(DUKALMK Te0J0-
THYECKUX OMACHOCTEH (TEKTOHHYECKOW OOCTaHOBKH,
TEXHOTEHHOI'O TMOJATOIJIEHUS, IPYHTOBBIX YCJIOBHUH) U
COOTHONIEHWE WX C  BHJAMH  HHXXCHEPHO-
reoJ0rMYECKUX UCCIIEOBAaHUH II03BOJIMIIN ONIPENEIUTh
perjJaMeHThl HEAPOIOJIb30BaHUS TP  T'PajoCTPOU-
TEJBHOM Pa3BUTHH Ha Tpumepe T. ['omens.
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