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OCHOBHBIE ®AKTOPBI, BJUSIOIIUE HA U3BMEHEHUE
CEMCMHWYECKHNX CBOMCTB I'OPHBIX IOPOJI
IMPU MHKEHEPHO-TEOJIOTMYECKHNX UCCJIEJIOBAHUSIX

Cranusana Tay *KbIHBICTapbIHbIH (HU3MKa-MEXaHUKAJbIK KaCUETTepiHiH apachlHarbl OailaHbICTapblH KapacThipbliagsl. Tay
JKBIHBICTAPBIHBIH CECMUKANBIK KaCHETTEPiHIH ©3repyiHe dcep eTeTiH Heri3ri GakTopiapbl OYJI )KBIHBICTBIH JKEpP aCThIHA XKATy
IIAPTTAPbl, CYJIaHYbI, TAYy KBIHBICTAPBIHBIH OIPTKCI3Iri, ONIap/IbIH 3aTTHIK KYPaMbl, CTPYKTYpaJIbIK OaliJIaHbIC CHITAThl MEH a3aJbIK
Kypambl. Tay KbIHBICTAPBIHBIH CeIICMHUKaIBIK KaCHETTEPIHIF KaTalo MeJlIepiHeH 0ailIaHbICTBIIBIFBI J1a aHBIKTAIFaH.

PpaccmarpuBaeTcs CBSA3b MEXIy QU3MKO-MEXaHUYECKUMH XapaKTepUCTHUKAMU T'OPHBIX MOPOJ (CKOPOCTAMHU CeHCMHUYECKUX
BOJIH, K03()(HULIMEHTOM IIyCTOTHOCTH, IUNIOTHOCTBIO ClIoXkeHHUs ). OCHOBHbIE (haKTOPBI, KOTOPbIE BIUAIOT Ha H3MEHEHHE celicMuuec-
KUX CBOHCTB TOPHBIX IOPOJ, - 3TO YCJIOBUS 3aJieraHus, 0OBOJHEHHOCTb, HEOJHOPOJHOCTh BELIECTBEHHOI'O COCTaBa, Xapakrepa
CTPYKTYPHBIX CBsi3ed W ()a30BOr0 COCTOSIHHSI TOPHBIX TOpoJ. Takke ompejaeneHa 3aBUCUMOCTh CEHCMHMYECKUX CBOMCTB TOPHBIX
HOPOJ OT BEJIMYUHBI HAIIPSKESHUI.

This article concerns relation of physical and mechanical characteristics of rocks. Basic factors affecting seismic properties of
rocks are as follows: subsurface conditions, water inundation, inhomogeneity, substantial and phase composition and type of
structural coupling. Dependence of seismic attributes on tension is also determined in the article.

K ceiicMuueckuM cBOMCTBaM TOPHBIX MOPOJT OTHOCATCS] CKOPOCTH pacpOCTPaHEHUS MTPOAOIBHBIX Vp u

TIONEPEYHBIX V| BOJIH, COOTBETCTBYIOIME KOO(QdU-  BuIIO, pasnuyarorcs B 3—10 pas [3]. Ecin ke ckanb-
LHEHTBI (ICKPEMEHTBI) MX TOTJIOWEHUs a (V) ¥ HbIC NIIH MOMyCKaIbHEIC TOPO/IbI BHIBE/ICHBI Ha JIHEB-
a (V) a TaKkKe BETUYNHBI K/Vp u a/% B ciiyyae,  Hy0 NOBEPXHOCTb, TO BO3paCTaHHWE CKOPOCTEM B IITy-

€CITi TmopoAa o0agaeT aHu30TponueH (KBasuanu-  OWHY OBIBaeT 0OYCIIOBICHO HAJTUIMEM ITOBEPXHOCT-
30TpONHEN) paccMaTpPUBAaEMbIX CBOWCTB, BBOJSAT  HOW 30HBI BRIBETPHBAHUSA, a TAKXKe pa3Tpy3Ko# Mo-
noHsTie KOG PUIMeHTa AaHU3OTPOITHH X. POIBI OT €CTECTBEHHBIX HANPSHKEHW BOIU3U CBO-

CxopocTH pacmpoCTpaHEHHs CEHCMHYECKHX  OOIHOM MOBEPXHOCTH. B mpenenax 30HbI HOBEPXHO-
BOJIH XapaKTEpU3YIOT yNpYyrue CBOWCTBA FOPHBIX  CTHOTO BBIBETPUBAHUS CKOPOCTH BCErJa MEHBIIIE,
MOpO/JI, KOTOPbIE ONMPEAEIAIOTCA JIMHEHHBIM 3aKO-  4Ye€M B HEM3MEHEHHOH cpeje, B 2—5 pa3, npuyem
HOM CBSI3M MEXIY HalpsKEHUAMH U AedopMaLusi-  CKOPOCTh C IIyOMHONH MOXXET BO3pacTaTh KaK MJIaBHO
MU — 3akoHOM ['yka. KoaddurmenTsl (nekpeMeH-  (TTMHBI, apTHILIATHI), TAK U CTYIIEHYATO (M3BECTHSI-
Thl) MOTJIOIEHNS XapaKTEPU3YIOT HEYIIPYIOCTh I0- KM, IECYaHUKHU U APYTHE CKaJIbHbIE U IIOITYCKaIbHbIE
pox, T.€. CTeNEHb UX OTIMYMS OT WAEaNbHO yupyrod  moponsl). Ha puc. 1 mpusenen romorpad Mukpo-
MOJIENH, TIOTIHHSIOIIElCS 3akoHy | 'yKa. ceiicmokapotaxa (MCK) cks. 118, mpoiinerroit B

D¢ (heKTUBHOCTb CECMUYECKMX METOJIOB B MH-  BepxHeMenoBbiX u3BecTHskax (FOxHubiii Topraid,
YKEHEPHOW T€0JIOTHH B KOHEYHOM MTOTe 3aBHCHUT OT  ydacTok Hypansi-Akcaitf). CKOPOCTh MPOXOXKIEHUS
TOr0, HACKOJIBKO TECHO CEHCMHYECKHE CBOMCTBA  MPOAOIBHOM BOJHBI B IPUIIOBEPXHOCTHOM YACTH, 3aT-
MOPOJ CBSA3aHBI C PSIIOM UX OOBEKTUBHBIX MPU3HA-  POHYTOM BBIBETPUBAHMEM, OTIMYAETCS OT HUXKee-
KOB, OJTHOBPEMEHHO ONPEAETAIOMMX MHKEHEPHO-  JKAILEro CJIofA, HE 3aTPOHYTOr0 BBIBETPUBAHUEM, Ha
re0JIOTMYECKHE OCOOEHHOCTH OOBEKTA. 670 m/c. OTcrona cneayer, 4To MpHU H3BECTHOM Cpel-

B npunoBepXHOCTHO# 30HE CKaNBHBIX IOPOJJU B HEH CKOPOCTH ISl KaKOW-TH00 HEM3MEHEHHOU T0-
MOKPBIBAIOILMX UX PBIXJIBIX OTIOKEHHUSX, KOTOPBIE B POABI U CTATUCTUYECKH YCTAaHOBJIEHHOW 3aBHCHMO-
OOJNBIINHCTBE CITy4YaeB SIBJIAIOTCSI OCHOBHBIM O0BEK-  CTH BapHalUM{ 3TOro mapamerpa Ipu HapylIeHUH
TOM MHXEHEPHO-T'€0JI0rMYECKUX UCCIIEOBAHUI, CKO-  CIUIOLIHOCTH TOJILIM MOYXHO MPU CEHCMHUYECKUX HC-
POCTH POXOXKAECHUS CEICMUUYECKUX BOJH, KaK [Tpa-  CIEJOBAHMSX 110 OTKJIOHEHHIO PEATbHBIX CKOPOCTEN

1050010. Kazaxcran. I'. Anmarsl, [Tymkuna 86/46. TOO «Iletpopesepyapy.
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Puc. 1. l'oporpad mukpoceiicmokapataxka (MCK) mo cks.
118 na yuactke Axcaii-Hypanst (IOxHsI1i Toprait).
h — rmy6una, M, V — ckopocts, M/cek: h = 2,56 M,
V =271 M/c;h =944 M, V = 1000 m/cex;
! h3:36 M,V = 1674 m/c

OT CPEJIHEr0 OLIEHUBATD CTETIEHb BEIBETPUBAHMSI, Ha-
PYIIEHHOCTH U TPELIMHOBATOCTH OPO.

B pbIXJIBIX OTIOXKEHUSX, Ja’ke OAHOPOAHBIX O
COCTaBY, IPUYMHONU BO3pACTaHUS CKOPOCTEH B IIIy-
OuHy sBIsieTCs YILIOTHEHUE MaTepuJa MoJ AeHCTBU-
eM COOCTBEHHOTO BEca: pacTeT KOJIMYECTBO U XKec-
TKOCTb MEXK3EPHOBBIX KOHTAKTOB B OOJOMOYHBIX
MOPOJAax, YTO MPUBOAMUT K OBICTPOMY BO3PACTaHHIO
YIPYTroCTH MaTeprasna U COOTBETCTBEHHO YBEJIHUE-
HUIO CKOPOCTEH pacipoCTpaHEHUs B HEM YIPYIHX
BosiH. OcOOEHHO 3aMETHO BIIMSTHUE TTyOUHBI HA CKO-
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Puc. 2. T'ogorpad muxpoceiricmokaparaxa (MCK)

1o ckBakuHe Ne 25 Ha yuactke Apbicckuit (FOxwubiid Toprait).
h — rny6una, M, V — ckopocts, M/c: h = 3,06 M, V =478 m/c;
h=588m V =699 m/c;h =1476 m, V =10,54 w/c;
h42: 21,12 M, \?4: 1287 M/C;3h5: 31,88 M, 3\/5: 1684 m/c

POCTH BOJH B 00JIOMOYHO-CYTJIMHUCTBIX OTJIOXKEHH-
s1x. Tax, CKOpOCTb IPOAOJIBHBIX BOJH B OMOI3HEBBIX
o0pa3oBaHMsIX Takoro cocraBa mpu 250-500 m/c y
JHEBHOM MOBEPXHOCTU MOXKET AocturaTth 1200-1500
M/c Ha TmyouHax 20-30 M. B omHOpOIHBIX CyXxmx
TOJIIAX MECKa YBETUUEHNE CKOPOCTH B [IyOUHY IPO-
HUCXOIMUT TAaKX€ IOCTATOYHO 3ameTHo. Ha puc. 2
npuseneH rogorpad MCK no cks. 25 (FOxusiit Top-
raif, yqactok ApbICCKHil), I/ie¢ BUAHO, YTO B CYXHX
30JI0BBIX MECKaX CKOPOCTh MPOJOIBHON BOJHBI C TITy-
OWHOIA M1aBHO YBETMUMBAETCS M3-3a YIIJIOTHEHU S T1ec-
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Puc. 3. l'oporpad mukpoceiicmokaparaxa (MCK) no ckBaxu-
He Ne 109 Ha yuactke Apbicckuii (FOxxupiid Toprait).
h — rnybuna, M, V — ckopocts, M/cex:h =192 M, V =213
w/eek; h =3,04m, V =763 m/e; h = 37,04 m, V= 1637 m/c

YaHOr0 MacCHBa O]l AecTBMEM COOCTBEHHOIO Beca.

B cBexxux oOHa)KeHUSIX €CTECTBEHHOIO MJIU MC-
KYCCTBEHHOT'O MTPOMCXOXKIEHUsI TAaKXKe MpaKTHyec-
KM Bcerja HaOJIoJaeTcsl yBeIMUYeHUE CKOPOCTH OT
CBOOOIHON TIOBEPXHOCTH B riayOMHY MaccuBa. B
3TOM Cllyyae NPUYUHON yBEIWYEHHUS! CKOPOCTH SIB-
JISIETCsI pa3rpys3Ka IOpobl OT €CTECTBEHHBIX HATIPS-
JKEHUW U, KaK CIEICTBUE, €€ pa3yIUIoTHeHue. Pa-
3YIUIOTHEHHBIE YaCTH MacCuBa, MpHIIErarolme K
CBOOOAHOW MOBEPXHOCTH, MHOTJA SIBJISIOTCA ClIe-
CTBUEM pa3pabOTKH MOPOABl MEXaHU3MaMHU HIIH
B3PBIBHBIM CIIOCOOOM.

B prixsibix mopoznax 0osbloe BIUSHUE HA BEIH-
YUHY CKOPOCTH PAaCIpPOCTPAaHEHUs] OKa3bIBAET MX
00BOHEHHOCTh. [lpuyeM, B PBIXJIBIX HECBSI3HBIX
OTJIOKEHHAX (IIECOK, TPaBHid, TaJeYHUK, 00JIOMOY-
HbIE IPYHTBI U UX CMECH ) CKOPOCTh, OCTaBasiCh IpH-
MEPHO OCTOSIHHOW B INIMPOKOM JIMaTa30He BIa>KHO-

CTH, PE3KO BO3PACTAET MPHU JOCTUKEHUH MOITHOTO
BojioHackimenus. Ha rogorpade MCK ckB. 109
(puc. 3) rpaHuLel pa3HBIX CKOPOCTEN B rpaBUNHHO-
raJleyHbIX OTJIOKEHUAX APBICCKOIN BIIaJAWHBI CIY>KUT
ypoBeHb rpyHTOBBIX BoJ (FOxHbII Toprai, yuacTok
ApbICCKUI).

B rimuHax v rIUHUCTBIX OTJIOKEHUAX CKOPOCTh
MPOAONBHBIX BOJIH, HAIPOTUB, YYTKO pearupyer Ha
M3MEHEHHE BIaKHOCTH, CYIIECTBEHHO MEHSs1 CBOIO
BEJIMYMHY B COOTBETCTBUU C KOJNEOAHUSIMH Xapak-
TEPUCTUKHU MOCIEIHENH. B CyriMHUCTBIX U IMHUC-
TBIX MOpPOJAaX HaJ 3epKajioM I'PYHTOBBIX BOJ CYILle-
CTBYET KanuJuigpHas KaiiMa, MO3TOMY COIMOCTaBJIe-
HUe TTyOUH 3ajieraHusl YPOBHSI TPYHTOBBIX BOJ
(YI'B) B cyriauHKax, onpeeneHHbIX ceiicMopa3Be-
Kol u OypeHHeM, OOHAPYKMJIO CHCTEMaTHYECKOe
pasnnure JaHHBIX ITHX JBYX MeTo10B. CelicMuyec-
Kas I'paHMLIa BCErJa OKas3blBajach Ha 2-3 M BbIILIE
YPOBHS BOJIbI, YCTAHOBHUBIIIETOCS B CKBAXKHHE uYe-
pe3 HECKOJIBKO JHEH mocie OypeHusl.

TakuMm 00pa3oM, yBeIUYEHHE BIaKHOCTH CYyT-
JIUHUCTBIX U ITIMHUCTBIX TPYHTOB IIPUBOAMT K POCTY
B HUX CKOPOCTH IIPOZOJIbHBIX BOJIH U, KaK CJICICTBHE,
- CHM)KEHMIO PE3KOCTH CEMCMMYECKOW T'paHMIIbI,
COOTBETCTBYIOILIEH YPOBHIO IPYHTOBBIX BoJ. Hanu-
YHEM KaIlTHJUBIPHON KaitMBI 00YCITOBIICHO ITOSIBIICHHES
MEPEXOIHOM 30HBI OT BJIAYKHBIX K BOAOHACBHILICHHBIM
MOpPOJIaM U OIIATh—TaKH K CHUKEHHIO PE3KOCTH CEeH-
CMUYECKOM TpanuIlsl. Ha puc. 4 n3o0pakeHsl pas3-
pe3 10 JaHHBIM OypeHHs, 3I0pa NPOAOILHOH U Mo-
MEPEYHON BOJHBI U UX COOTHOLICHHWE B KOHTHHEH-
TaJIbHBIX HAYKHE-CPETHETIIMOLEHOBBIX OTIOXKEHUAX,
pa3BUTHIX B mpenenax Topraiickoil BnaguHe (CKB.
Ne38). Xoporro BUTHO, 9TO TIPH TOCTHKEHUH YPOB-
HsI TPYHTOBBIX BOJ| CKOPOCTH MPOAOJIBHON BOJIHBI
PE3KO BO3PACTAET, & CKOPOCTh MOMEPEYHON BOITHBI
0CTaeTcsl HEM3MEHHOM.

CelicMu4ecKkre CBOWCTBA TOPHBIX MOPOX B OI-
PENEIIEHHOM CTEMEHH 3aBUCAT TAKXKE OT MUHEPAJIH-
3alM¥ ¥ XUMUYECKOTO COCTaBa BOJBI UIH JIBJA, CO-
nepxamuxcs B mopax (tpemuHax) [1]. [Tpu aTom ¢
YBEIMYCHHEM MUHEpAIN3aliy BOJEL, V Bo3pacTa-
€T, & C POCTOM COZEPKaHUsI COJEH BO JIbIy VP uv
ymeHpliatoTcsi. KpoMe toro, ceicMuyeckue CBOM-
CTBa FOPHBIX MOPOJ, COAEPKAIMX JIE, 3aBUCAT OT
TEMIIEPATyphl, TOCKOIBbKY €€ U3MEHEHHE 3aMETHO
BIIMSET HA ceCMUYECKUe CBOMCTBA JbAa. OLEHUTh
XapakTep U3MEHEHHE CKOPOCTEH BOJH, 3a CUET W3-
MEHEHHsI MUHEpAIU3alliy BOBI, a TAKXKE COCTaBa U
TEMIEPaTypsl JbJa MOXKHO C MOMOIIBIO psiia pac-
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Puc. 4. 'onorpa¢ muxpoceiicmokapataxxa (MCK) mo ckBaxune Ne 38 Ha yuactke Apbicckuit (FOxusIit Topraif).
A, b — reoceiicMuueckue paspesbl; B — auTonoruueckuii pa3pes no JaHHBIM OypeHHs 1 — CyriauHKH, 2 — MEeCKH,
3 — ruHEL, 4 — YpOBEHb TPYHTOBBIX BOJ

YeTHBIX (hOpMYII, TPEACTABIEHHBIX B paboTax [1-3].

CelicMHYeCKHE CBOWCTBA MTOPOJ] 3aBUCAT OT MX
BEIIIECTBEHHOT0 cocTaBa. [Ipyu mpodnx paBHBIX yc-
JIOBUSIX JJI MarMaTW4YeCKUX CKalbHBIX TIOPOA Ha-
OJIrfomaeTcst TEHACHIIUS YBETHICHMS Vp u V 1ipu tie-
pexoJie OT KUCIBIX MTOPOJT K OCHOBHBIM, a IS MeTa-
MOp(PHUIECKUX — TIPH TIEPEX0Jie OT HU3KUX (aruit
MeTamopdusMa k 6onee BeicokuM. Cpenn ocaaod-
HBIX TOPHBIX TOpoA 6oiee HU3KUe 3HaYE€HHUS CKOPO-
CTH HaOIOMAIOTCS B TEPPUTECHHBIX, a 00Jee BHICO-
K€ — B KapOOHATHBIX MOPOJax.

B MOHTMOpUJIJIOHUTOBBIX TIHMHAX Vp OoJbire,
YeM B TUIPOCIIOJUCTBIX ¥ OCOOEHHO B KaOJIHWHO-
BBIX TJIMHAX TOH JK€ MOPUCTOCTH U BIAKHOCTH. JTO,
MO-BUINMOMY, OOBSICHSIETCS TEM, 9YTO MOHTMOPHJI-
JIOHUT CITOCOOEH CBA3BIBATH OOJbIIIEE KOITHYECTBO
Bozbl. Takum 00pa3oM, BEIIECTBEHHBIH COCTAB TOp-
HBIX TIOpPOJ OKa3bIBAET OIpPE/EeNIeHHOE BIMSHUAE Ha
WX CeliCMUYeCKHe CBOWCTBA, OIHAKO Jpyrue (hak-
TOpHI W, B TEPBYIO OUYEpPEelb, XapaKTep CTPYKTYp-
HBIX CBS3el 1 Pa30BBIN COCTAB IOPOJ, BIUSIOT 3HA-
YUTENbHEE.

CelicMHYeCKHe CBOMCTBA TOPHBIX IMOPOJ CYIIe-
CTBEHHBIM 00pa3oM 3aBHUCAT OT XapakTepa CTPYK-
TYPHBIX CBSI3€{ ClararomMx €ro 4acTHIl. DTUM
OOBSICHSIFOTCS 3HAYUTEIbHBIC PA3IHYUs ceiicMmuyec-
KHX CBOMCTB TpeX THIIOB MOPOJ: CKalbHBIX, 00a-
JAIOMINX KECTKUMH CBS3IMHU, KPYITHOOOJIOMOYHBIX
Y [IeCYAHBIX, B KOTOPBIX CBSI3U OTCYTCTBYIOT, U TJIH-
HUCTBIX, B KOTOPBIX TIPeo0I1ajatoT BOTHO-KOIUION/I-
HBIE CBS3H.

B ckanpHBIX TOpoax (MpH yCIOBUU UX COXPaH-
HOCTH ) HAOJF0Taf0TCs Han0oJjiee BEICOKHE 3HAUCHHS
Vp, V1 nanboinee HU3KNE BETHYMHbI a,a,aBKpyn-
HOOOJIOMOYHBIX M TleCYaHBIX Ha000poT. 1115 rnHu-
CTBIX OTJIOKEHUH XapaKTePHBI OTHOCUTEHLHO BBICO-
KHe V;, a, a u HU3KHe V (cm. Tabm. 1).

IIpu pa3pyuieHuH CTPYKTYPHBIX CBSI3€H celcMU-
YeCcKHe CBOWCTBA MOPOJ 3HAYUTEITHHO H3MEHSIOT-
ca. Xapaktep CTPYKTYPHBIX CBsS3eil OKa3bIBaeT
Ype3BBIYAITHO CHIIBHOE BIMSHUE HA CECMUYECKHE
CBOIiCTBa mopo. BenencTBue 3Toro paccMorpeHue
CBOWCTB 11€1€CO00Pa3HO MPOBOAUTE OTIAETHHO IS
MOPOJT C Pa3IMYHBIM THUIIOM CTPYKTYPHBIX CBSI3EH.
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CeiicMuYecKkHe CBOWCTBA nopoa pa3sjiM4YHbIX TUIIOB B HEBOJOHACBIIICHHOM COCTOAHUH B 30HE€ MAJIBIX CKOpOCTeﬁ (3MC)

TTopop v, m/c V., mlc v/ v, a, ! a,m'
CkanbHble claboTpelnu-HOBaThIe
(rpaHuUTHI, EC-YAaHUKH, U3BECTHSKH) 3500-5000 2000-3000 0,5-0,6 0,01-0,06 0,01-0,08
KpynHooO10MouHBIE U IIECUaHbIE
(raneuHuKH, rpaBuid, MECOK) 200-800 150-500 0,5-0,7 0,10-0,18 0,13-0,18
['muHuCTBIE (CYTTIMHKH, TIIMHBI) 300-1800 100-400 0,1-0,5 0,08-0,19 0,10-0,21

I/I3yIIeHI/Ie APXUBHBIX U q)OHﬂOBLIX MaTepruaoB, v Vpm
MHOI'OYHCJIEHHBIX DKCIIEPUMEHTAJILHBIE JaHHBIE I10- p= - xm {] Kn pm ( mej (meﬂ (1 Kn p.3J )
(v - - n +—- | — || — . +— Py

Kazaju, 4YTO CEMCMHUYECKHE CBOMCTBA T'OPHBIX I1O- 1-Rn ps3 \ Vp3 ) \ Vps3 1-Kn pm

POl CYIIECTBEHHO 3aBUCST OT COOTHOIIEHHS B HUX
TBEPAOH, KUAKON U ra3oo0pa3Hoii (a3.
CelicMu4ecKue CBOMCTBA CKAIBHBIX MTOPOJT TEC-
HO CBSI3aHBI C UX MOPUCTOCTHIO U TPEIIUHOBATOC-
TBIO, @ TAKXKE C XapaKTePOM 3arOJHUTENS MTyCTOT.
CyI1ecTBYIOT TEOPETHYECKHE PEIICHHUS, TT03BOJISIO-
[[F€ OIIEHUBATh BIUSHHUE MyCTOTHOCTH CKaJbHBIX
MopoJ Ha MX celicMuueckue cBoiictBa. Hambonee
MPOCTO TaKas OLIEHKa MOXET OBbITh NMPOBENCHA C
MIOMOIIBIO POPMYITBI «CPETHETO BPEMEHM»:

1 Kn 1-Kn
+7

Vp  Vpz  Vpm >’ M
rae Vp, sz u mef CKOpPOCTHU TPOAOIbHBIX BOJH CO-
OTBETCTBEHHO B MOPHUCTON TPEIMIMHOBATON MOPOJIE,
3aI0JHUTENE MYCTOT ¥ MUHEPAJIbHOM CKenere (B
TBEpOH (aze nopoabl); K —koddduument mycror-
HOCTH, PaBHBI OTHOIIEHUIO 00’beMa BCEX MyCTOT K
o0memMy 00beMy TOPOIBI.

C yBenmM4eHneM MyCTOTHOCTH MOPOJIBI, CKOPOCTh
MIPOONBHBIX BOJH MMA/IA€T, B TIPEeNe MPUOImKasIch
K COOTBETCTBYIOIIEMY 3HAYEHHIO B 3AMOITHUTENE
nycTor. B BepxHell yactu pazpesa, Kak MpaBUIIO,
CKaJIbHBIE TIOPO/IBI IPEACTABIIEHBI BEIBETPEIIBIM UITH
MOTypa3pylIeHHBIM MaTepUaioM U Ha celicMmudec-
KM€ XapaKTepUCTHKU MAaTEPUHCKON TTOPOBI B BEPX-
HEM WHTepBaJie OKa3bIBAET OTPOMHOE BIIHMSIHHE 3a-
TTOJTHHUTEIT, KOTOPBIH MPEICTaBIeH KPYITHOOOIOMOY-
HBIMH, TIECYaHBIMHU U TTTMHUCTHIME TTopofamu. Ceii-
CMHYECKHE CBOWCTBA KPYITHOOOIIOMOYHBIX, Tlecda-
HBIX U TITUHUCTHIX MIOPOJI IIOJTHOCTHIO 3aBUCAT OT UX
(hazoBoro cocrasa.

Kpynnoobromounvle u necuanvle nopoosi.
CKOpOCTh IPOAOIBHBIX BOJH B ABYX(a3HBIX TUCK-
PETHBIX Cpelax, COCTOSIINX M3 TBEPBIX YACTHI] U
JKUAKOTO WM Ta30BOTO 3aIMOIHUTENS, TP OTCYT-
CTBUH BHEITHETO JaBJIEHUSI COCTABIISET:

rae V — CKopoCTh MPOJOIBHBIX BOMH, K — k03¢ du-
LUEHT IIyCTOTHOCTH, me, Vm — CKOPOCTH TIPOAOJIb-
HBIX BOJIH B MaTepHase TBepoi (pa3bl U 3amonHu-
Tensl, p.m, p.3. — IJIOTHOCTH MaTepuasia TBEpJou
(ha3bl v 3anoaHuTeN [2, . 14].

Bemnuuna V. B otii4me ot Vp MPAKTUYECKU HE
HU3MCHACTCA IpU MEPEXOAC 00JIOMOYHO-TTECUAHBIX
MOPOJT U3 BO3AYIIHO-CYXOr'0 COCTOSIHUSI B BOJIOHA-
CBILIIEHHOE, HO CUJIbHO BO3PACTAET, €CIIM 3aIOIHH-
TeneM mop sBisiercs yea. CyliecTBEHHO M3MEHs-
eTcs U oTHOWEerue V, / Vp , Tak npu K =0,2 €0,5 st
CiTydasi 3alI0JIHEHHs TIOp Bo3xyxom V. / Vp=0,6 €0,7,
BOMIOH — V. / Vp=0,1 €0,2, mpaom— V. / Vp=0,5 &0,6.

O xapakTepe U3MEHCHHS BENMYMHBI V TPy H3-
MEHEHHH MOPUCTOCTH B CIIydae MOJHOTO 3arojHe-
HUS TIOp BOJOW WJIM JIBJOM MOXXHO CKa3aTh, 4TO C
YBEIMYCHHEM TTOPHCTOCTH BEIMYHHA V) KaK B Tiep-
BOM, TaK U BO BTOPOM CITy4dasix B IIEJIOM YMEHbIIIa-
€TCsl, CTPEMSCh K COOTBETCTBYIOIIEMY 3HAUEHHIO
V', B Bozie ¥ BO J1bly. OZIHAKO TPH 3aMOTHEHHH TTOP
BOJOW CYLIECTBYET MUHUMYM V;}, COOTBETCTBYIO-
i mopuctocTy okomo 80 %, mocie yero 3HaueHne
V¢ pOCTOM MOPUCTOCTH HAYMHACT HECKOMBKO BO3-
pactaTth. CKOpPOCTH MPOIOIBHBIX BOJIH B CPee, 3a-
TTOJTHEHHOH JIbJIOM, TEOPETHYECKH BBIIIE, YEM B UH-
CTOM JIBITY.

Jna mopon, HaxXO[SMIUXCS B BO3AYIIHO-CYXOM
COCTOSTHMH, OTMEYaeTcs eie Ooiee TecHas CBA3h
V; ¢ K . Tak, o pesyabratam OIBITOB, IPOBE/IEH-
HbIX B FOxHOM Toprae, mo nanaeiMm MCK 42 ckBa-
JKUH, UBMEHEHUE Kn ot 43 1o 37% B cyXxoMm KBaple-
BOM IIE€CKE MIPH OTCYTCTBUU JIaBJICHUS TPUBOJINT B
ysemuenuio Vot 270 mo 320 Mm/c.

3aBMCMMOCTb V| OT IIOPHCTOCTH 00JIOMOYHO-
TIECYaHBIX ITOPO ITPHY PA3TUIHBIX TUTIAX 3ATIOTHUATE-
Tel uccnenoBaHa HepoctaTouHo. HemHorouncen-
HBIE DKCIIEPIMEHTAIIbHbIE TAaHHBIE CBUIETENHCTBY-
10T O TOM, YTO ITPH 3aIIOJIHEHUHU MOP BOAON HITH JIbJIOM
V_ yMeHbLIaeTCs C yBenUuYeHneM K HECKOIbKO
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ObicTpee, yeM V., Jns BO3MyIIHO-CYyXOro COCTOs-
HUS HaOIIOIaeTCsl 00paTHasl KapTUHA,

Tnunucmule nopoovi. B TMUHUCTBIX MOPOJAX
Mepexoj] OT BO3YNIHO-CYXOrO COCTOSIHUSL B BOJIO-
HACBIIICHHOE U 3aTE€M B ITOJIHOCThIO BJIar OHACHIIICH-
HOE TIPH OTPULIATENILHOM TeMIIepaType B IIEJIOM CO-
MPOBOXK/IAETCSI MEHEE PE3KUM W3MEHEHHUEM CeiC-
MHYECKHX CBOMCTB, YeM 3TO HaOI01aeTcs B 00J10-
MOUYHO-TIECUaHbIX Mopoaax. CKOPOCTh MOMEPEUHBIX
BOJIH B IJIMHUCTBIX MOPOJaX B BOJOHACHIIICHHOM
COCTOSIHUU OOBIYHO HUYKE, YEM B BO3JYIIHO-CYXOM
IIPH TOM K€ TTOPUCTOCTH, YTO CBA3aHO C YMEHBIIIE-
HHUEM IPH BOJIOHACKIIICHUH TPOYHOCTH CTPYKTYPHBIX
CBsI3ed. B MOMHOCTBIO BIarOHACKIIIEHHBIX MEP3JIbIX
TJIMHAX BEJTMYHMHA V/ 3aMETHO HHXKE, YEM TIPU TeEX
JKe YCIIOBUSX B 00JIOMOYHO-TIECUAHBIX MOpoaax. B
COOTBETCTBUH C U3MEHEHHEM V U Vp IIpHU IIEpexone
[JIMHKUCTBIX TIOPOJ U3 OJHOIO COCTOSIHHS B JAPYroe
MEHSIETCSI U OTHOIIIEHUE Vs / Vp Tak, mjis TIUHUC-
TBHIX MOPOJ] B BO3IYIIHO-CYXOM COCTOSIHUH BEJIUYH-
Ha Vv, / Vp nocturaet 0,5—0,6, Tpy TOJTHOM 3aTrI0JTHE-
HUU I0p Bojo# ona pasHa 0,1-0,2, B cirydae moyHo-
'O BJIATOHACKIIICHUS ITPH HEOOJIBIION OTPULIATE b~
HO# Temmneparype V, / V,=0,4-05.

B BO#OHACKIIIIEHHBIX TTIMHUCTBIX MTOPOAAX C yBe-
JMYEHUEM IIOPUCTOCTH CKOPOCTH TIPOIOIBHBIX BOJIH
YMEHbIIIaeTCsl PUMEPHO TaK XKe, Kak U B 00J10MO4-
HO-TIECUAHBIX MTOPOJAX.

Kax Teoperndeckue, Tak U 9KCIIepUMEHTAIbHbIE
JAaHHBIE CBUIETENLCTBYIOT O TOM, YTO ceiicMHuyec-
KM€ CBOICTBa TOPHBIX MOPOJ] CYIIECTBEHHO 3aBUCAT
OT BEJTUYMHBI HANIPSDKEHH M, BOSHUKAIOIINX B TOPHBIX
TIOPO/Iax MO/ BO3/ICHCTBHEM BHEIIHUX CHJT (TJIaBHBIM
00pa3oM, CHJIBI TSIKECTH). DKCIepUMEHTaIbHas
MpOBEpPKa TEOPETHYECKUX TOJ0KEHUH CBOIUTCS
00BITHO K H3MEPEHUIO CKOPOCTEH BOIH B 0Opasmax
NP yBEJIWYUBAIONIEMCSl JaBJICHUHU. Pe3ynbTaTs
TaKUX OIMBITOB KAYECTBEHHO COTJIACYIOTCS C TEOPH-
e, OJJHAKO B KOJIMYECTBEHHOM OTHOIIEHUH MEXIY
TEOPETUYECKUMH U HKCIIEPUMEHTAIbHBIMU JTAHHEI-
MU HEpeaKo oOHapyKUBAIOTCS pacxoxaeHus. Tak,
BBITIOJTHEHHBIE 110 TAKOW METOJIUKE OMBITHI C CYXUM
MecKOM (y4acTOK APBICCKHIA) TTOKa3aJH, 9TO C POC-
TOM JaBJIEHUS] CKOPOCTH BOJH YBETUYHBAIOTCS 3HA-
YUTENBbHO OBICTpPEE IO CPAaBHEHUIO C TEOPETHYEC-
KAMH pe3ynbTaTamu. boiee OpicTpoe Bo3pacTanme
Vv, c IyOWHOM HAOMIOAeTCs TaAKXKE B €CTECTBEH-
HBIX YCIOBUSX MTPH U3YYEHUHU MOIIHBIX TOJI] HEBO-
JIOHACHIIIEHHBIX TTECYAHBIX TOPOJI. DTO OOBICHSCT-
Csl TEM, YTO POCT JaBIeHHs Ha 00pa3lax MpUBOINI
K OTHOBPEMEHHOMY YMEHBIIIEHHUIO X TIOPUCTOCTH,
a B €CTECTBEHHBIX YCJIOBHSIX KPOME YMEHBIICHUS
MOPUCTOCTH C TITYOMHOW OOBIYHO yBEIMYUBAETCS

MPOYHOCTh CTPYKTYPHBIX CBsi3el. B ecTecTBEHHBIX
YCIIOBUSIX HANTPSIKEHUSI MOT'YT U3MEHSITHCS HE TOJb-
KO I10 T1yOWHE, HO 1 TI0 TUIOLIA M.

B03MOKHOCTB OLIEHKHM pa3IMyHOrO PO/ia MHXKE-
HEPHO-TE0JIOTHYECKUX XapaKTePUCTUK MOPOJ C Mo-
MOIIBI0 CEHCMUYECKUX METOAOB Oaszupyercs Ha
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH OOJIBIIMHCTBA
WHKXEHEPHO-T€0JIOrMUECKUX XapaKTePUCTHUK C CeM-
cMuueckuMH. B oOmiem ciydae KOHKpETHbIE 3Ha-
YEHHs TEX MM MHBIX XapaKTePUCTUK BJIsIOTCS yH-
KLIHSAMH COCTOSIHMS mopoJiel. Ilon coctostHueM mo-
pOJbl TIOHUMAETCS €€ BBIBETPENOCTb, MOPUCTOCTb,
TPECIIUHOBATOCTh, BEJIMUMHA I[GFICTB)HOHLVIX B Mac-
CUBE HAIPSDKEHUI, BIAXKHOCTh JIM OOBOHEHHOCTD,
a TaKkKe COCTaB M KOJUYECTBO 3aIMlOTHUTENS MOp U
TpeuIH. Y PBIXJIBIX MOPOJ OCHOBHBIE (haKTOPHI,
OTIpENENAIONIUE COCTOSHHE, — CTENIEHb UX YIUIOTHE-
HUA U BJIA)KHOCTbD.

[Mepeuncnennbie HakToOpbl, OMPEICIIONINE CO-
CTOAHUEC MOPOJbl, UMCIOT TCCHBIC CBA3U C cericMHu-
YeCKMMH MapaMeTpaMH ¥ MH)KEHEPHO-Te0NIornyec-
KHUMH CBOMCTBaMU IMOopoabl, BKIIIOYAIOIUMU I1J10T-
HOCTh, MOAYJIb YIIPYTOCTH, MOAYIb JedhopMaliu,
k03¢ ¢uient [Tyaccona, mpemen npoYHOCTH Ha CxKa-
THe, clietuieHue. M3MeHeHne Kakoro-nubo mokasa-
TeJs COCTOSHHUS TIOPObI BEET K M3MEHEHHIO Ceil-
CMHUYECKMX U HH)KEHEPHO-T€0IOTHYECKUX ITOKa3aTe-
Jel moposibl. MOXHO yTBEpXKAaTh, UTO JJIA THUIIA
TOPO/IBI, XapaKTEPUIYIOIIEHCs] TOCTOSHHBIM MUHE-
panbHBIM COCTAaBOM, TUIIOM M KaueCTBOM I[EMEHTa,
Ka)KJIOMy KOHKPETHOMY COCTOSIHHIO COOTBETCTBY-
€T CBOM, COBEPIIIEHHO OMPENEIEHHBIHN PsAJl 3HAUYEHUM
WHXEHEPHO-TE€0JIOTMUECKUX XapaKTePUCTUK U Cei-
CMHUYECKHX IMapaMeTpPOB.

Tak Kak BCe XapaKTEpUCTHUKH, OMUCHIBAIOIINE
CBOMCTBA MOPOJIbl U CECMUYECKHE TapaMeTPhI pac-
MPOCTPAHAIONINXCS B MACCHBE YIPYTUX BOJH, B3a-
MMO3aBHUCHUMBI, IOJKHA CYIIECTBOBATh KOPPEIAIIN-
OHHasl CBS3b MEXIY JIFOOBIMU XapaKTepUCTHKAMH,
MIPH KOTOPOH 110 3HAYEHUI0 OHON (JIerde MoAIato-
TIeiicst I3MEPEHHIO ) MOYKHO OIIEHUTh YHCIEHHOE 3Ha-
YeHHe JPYrod, HEMOCPEACTBEHHbIE N3MEPEHHUS KO-
TOpOH B YCIOBHSAX €CTECTBEHHOTO 3aJIeTaHUsl TOp-
HBIX TIOPOJ COTIPSIKEHBI C OONBIITUMH TPYTHOCTIMHU
WM MaTepHATbHBIMU 3aTPATAMH.
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