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NMPEAHCIIOBHE

C 4 no 8 cenradpa 1967 r. 8 CramGyne (Typuus) npo-
xoaua IX Mexaynapomnplit KoHrpecc no 00JblUIKMM (JIOTH-
Ham. OJIHHM H3 ueTbipex BONpocos, OOCYXKAaBHIHXCA HA
sTOM KoHrpecce, 6bia Bonpoc Ne 35 «CTpPOHTENALCTBO MIOTHH
B CeHCMHUECKHX pafioHax W B ApYyrHX HebaaronpHATHHIX
YCJIOBHAX®.

B perkomenaauuax Mcnoaxoma Koxrpecca yKasbiBaJoch,
4TO JOKJajbl, NpeAcTaBisieMble N0 3TOMY BONPOCY, AOJKHDI
ObITh CBA3AHBDL:

C pacCMOTpPeHHeM HOPMAaTHBHLIX TpeboBaHMH K IJ1OTH-
HaM, KOTOPbie MOIYT N0/IBeprarbcsi CeilCMHYECKHM BO3Jeii-
CTBHAM;

C HCCJICJOBAHHAMH H H3MEPEHHAMH KoJebaHHH H Hamps-
KEHHOro COCTOSHHA TJOTHH NPH 3eMJEeTPSCEHH:X, a TaKKe
¢ OnHCaHHeM paspylleHHsi WJH YaCTHYHOro NOBPEXIACHHA
NAOTHH, OOGYCAOBJCHHOIO CEHCMHUYECKHMH BO3JEHCTBHAMH;

€O CTPOHMTEJbCTBOM I[JIOTHH B HCKJIOUHTENBHO CYpPOBBIX
KAHMATHUYECKHX YCJOBHAX;

CO CTPOHTEALCTBOM NJAOTHH MOJA BOAOK;

CO CTPOMTEJILCTBOM KAaMEHHOHAOPOCHBIX [JIOTHH C 4a-
CTHYHBIM TNPONYCKOM CTPOHTEJbHBIX pacXxoji0oB ToBEpX no-
CTPOEHHOro COOPYHKEeHHS.

Joknanwl, npeacrasiaentubie KoHrpeccy 1o 3Tomy BOmpo-
cy, Oviid ony6ankosansl B IV tome Tpyaos [X kourpecca.
Bcero Obi10 npeiacrasieHo 32 gokaana or 19 crpau, B TOM
yucae ot: Ascrpaann — |, Ascrpun — 1, BeankobpHTaHHH—

4, Hupun — 1, Henanwuw —2, Hranun — 1, Kanaas — 2,
Hopeerun — 1, [lakucrana — 1, Typuuu—1, CCCP —2,
CUHIA — 3, dunasuaun— 1, OPI'— 1, Yexocaosakun — 1,

seunn — 4, 1OAP — 1, 10rocaasuun — 1, SInonuu — 3.

29 nokaanos ObliH ONyGJHKOBAHBI HA AHIVIHACKOM #3bl-
Ke H 3 AoKJaja— Ha (ppanuysckom. O6wem IV TOMa, no-
CBSiLleHHOro Bompocy Ne 35, cocraBaser okoso 50 asTop-
CKHX JHCTOB, COJAepKauHx 225 WocTpalHit.

CnHCOK TPEACTABJEHHBIX MO 3TOMY BONPOCY JOK/a0B
NpHBEAEH B NPHIOMKEHHH.
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Ha 32 nokaanos, paccmorpeHnbix Konrpeccom mo Boi-
pocy Ne 35, 17 10K/aa/l0B NOCBAIICHBI NPOGJIEMAM TIPOCKTH-
POBaHHS W CTPOMTEJNLCTBA NJOTHH B CelCMHYECKHX paHoHax,
a 15— npobsemam CTpoHTEaBCTBA NMJAOTHH B ocobo Heb.a-
TONPHATHHIX YCJAOBHAX., B COOTBETCTBHH C 3THM HacTOfillas
KHHra pasbura Ha apa pasiena: [. Crpourtennctso 00i1b-
HIHX TJIOTHH B cedcmuyeckux paionax. I1l. CrponTeabcTso
H SKCIyaTallis NJOTHH B HebaaronpuaTHeIX yeaosuax. Oba
pasjiesia B CBOWO ouepe/h pa30OUTLI HA IJ1aBbl B COOTBETCT-
BHH C TeMAaTHKOH TpeACTaBJeHHLIX JIO0KJan0B.

[Ipu cocrapiieHHH HACTOALLEH KHHIH aBTOPBHI CTPEMHJIHCD
M0 BO3MOMKHOCTH COOOILMTL COBETCKOMY UYHTATENIO0 COjep-
¥aHHe Kax[oro H3 JA0KJanos, mpexcrabieHHbiX KoHrpeccy
no jnanuomy sonpocy. [loapobHocTh H3JM0KEHHA NpPHHHMA-
JaCh B 3aBHCHMOCTH OT BAaXHOCTH coobuiaemMoil B 3THX J0-
Knanax uHpopmaumu. Paja noknajnos saTparuBaer HeCKOJb-
KO NnpodJieM; B 3TOM cJyuae J0KJ4/] paccMaTpHBaeTcs B TOM
pasjiese, TeMATHKE KOTOPOro B HeM yieaeHo Oojblle BHH-
MAaHHS.

B xoHue xkaxJoH ryiasBbl AalOTCA 3aKJIOYEHHE W BbIBOAbI
1o MaTepHanam, CoOoOLIEHHBIM B JIOKJalax.

Fnaspt 1 w2 nepporo pasiena  KHHTH HalHCcaHnbl
O. A. CapunosbiM, 1. 3, 4 1 5—H. JI. Kpacruxosbim;
BTOpOH pasaen xkuurd Hanucad M. B, I'mu3Oyprom.

HE]}EBDﬂ JOKJ1ajaos 1o neppoMy pasicity KHHTH BBINTOJ-
HeH M. A. Macuuson u C. B. CosoBeeBbiM.

Aaropbl



PA3JIE/Z1 TIEPBBIH

CTPOUTEJLCTBO BOJIbIIHX NMJIOTHH
B CEHCMHUYECKHUX PAMOHAX

Nnasa nepsasd

OGULHE BONPOCHI H HOPMblI NPOEKTHPOBAHHS
CEACMOCTOHRKHX NMJIOTHH

Ob6wmue Bonpochl H HOPMbBI NMPOEKTHPOBaHHA GOJBIIHX
MJAOTHH, pacnojaraeMbiX B CeACMHUECKHX paHoHax, pac-
cmaTtpuBaioTcs B goxkaanax A. I'. fre ([-17), O. M, ¥Ypana
(I-18) u M. A, Xaxapa (IL-25).

B nokaane A. T. flre ([1-17) uanaraiorcsi ocHOBHLIE [10-
JIOXKEHHSI HCMANCKHX HOPM [POEKTHPOBAHHA CEHCMOCTOMKHX
naoTHH. Kak m3sectno, Mcnanns HaxXoAHTCst B CPEAH3CMHO-
MOpPCKOH ceiflcMHYecKkoil 30He. XOTsl NOBTOPSEMOCThL 3emJe-
TPACEHHI 3Jech He CTOJb 3HAUYHTENBHA, KakK B HauboJee
CeHCMHUYCCKHM AKTHBHBIX 30HaX 3eMHOro mapa, BCC AME OHA
HOCTATOUHO BHICOKA AMs TOrO, 4TOOLI YUHTHIBATH CEHCMHYC-
CKYI0 OTACHOCThL IPH TIPOEKTHPOBAHHH IJIOTHH.

Hs HMCIOLIHMXCH HCTOPHYCCKHX AOKYMEHTOR H3BCCTHBI BCE
3EMJIETPSICCHHS, KOTOphie npoucxoauan s HMcnanmnm 3a no-
caeaune 400 aer. Jlo 1960 r. Bcero 3aech GbIJIO 3apETrHCTPH-
posano Goaee 10000 semserpsiceHWil; TnocjaejiHee CHJIAbHOE
semJieTpsiceHHe npousowsao B Augaaysuu B 1884 r. D710
seMJIeTpACCHHe, nosaexwee 3a coboil Goaee 1000 venose-
YECKHMX EepTB H BbhiapaBuiee OoJbIIME paspylleHds 3jaHHi,
HBH.IOCBh HPEJ}AIETDM MHOIO4YHCJEHHbLIX HCE.‘IEIL{)EEIHHI-I, Bhbi-
MONHEHHBIX KaK HCMAHCKHMH, TaK M 3apyOGeKnuIMH crelua-.
Jucrami. Hauunas ¢ 1900 r., B cTpaHe ycTaHaBJIHBAIOTCH
CeiiCMOJIOTHYCCKHE CTAaHIHH (B HacTosuiee BpeMsa ux 9) aas
HabJMIOACHHH 34 3eMJeTPACCHHUAMH.

B noknane ormeyaercs, uto eute B XV B. 8 HMcnanuu
ObiyiH paspaboTaHbl HOPMbI AAS CTPOHTEJALCTBA CelCMOCTOM-
KHX coopyxenuit B «Hosoit Menauuns, Ilepy u apyrux crpa-
Hax, HO 3aTeM 3THM BONPOCOM He 3aHMMAaJHCh 10 HALIHX
aHeit. Jlnws B 1962 r. 6ot ony6ankoBansl MHUHHCTEPCTBOM
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HAHLULHOTO CTpoHTEAbCTBAa «MHCTPYKIHA 1o IIPOCKTHPOBA-
HHIO H CTpPOHTEeAbLCTBY», a MHUHHCTEPCTBOM OOULECTBEHHLIX
paGor «Hopmbl Mo NpPOEKTHPOBAHHIO H CTPOMTEJILCTBY BLI-
COKHX MJIOTHH», B KOTOPbIX NMPeAyCMAaTpHABACTCA YHET cefic-
MHYECKHX Bo3aeiicTBhil. ' B ToM Xe roay Onlaa coszlaHa opH-
HanbHas Kompccus, oOpa3oBaHHas H3 CHEUHAJNHCTOB H
NpeACTaBHTe el 3aHHTEPECOBAHHBLIX BEJOMCTB, B 3a/1a4y KO-
TOpOil BXO/AHJIAa MOATOTOBKA HOPM TIO CEHCMOCTOMKOCTH.
Dra KOMHCCHSI 3aKOHYMMa c¢Bolo pabory B 1967 r.

Kak ykaswmBaercs B joKJaaje, 8 cBoeil pabore COCTaBH-
teqH Hopum npoexkTHpoBaHHil BLICOKHX TJIOTHH PYKOBOJCT-
BOBAJIUCH CcoOOpaXKeHUsIMH HeoOX0AMMOCTH HauboJjee [0J-
HOTO yueTta ceficMMUCCKHX BO3ACHCTBHI, MCNONL30BAHHA HO-
BEeHLIHX JOCTHMEHHIT HAYKH M TeXHUKH B JaHHOH oDJaacTH
CTPOHTEJALCTBA, MOOIIPEHHA HOBBLIX HCCJACA0BAHHH H HCNOJAb-
30BaHHsT BEpPOATHOCTHOro M0JAX0JAa B COOTBETCTBHH C Tpe-
OOBaHHAMH HAJAEKHOCTH W IHKOHOMHYHOCTH € Y4ETOM COILH-
AJBHBIX H 001eUe/OBEUCCKHX TPoOJIeM NPH BO3MOKHOM pas-
PYIIEHHH COOPYIKEHHH,

Hopmbl <ocTosSIT 43 Tpex pasienos — BBe/lelHs, H3J0-
enud Hopm w OuGamorpadun. Haubonee oOWIHPHBIM H3
HUX SBJSETCA BBEAEHHE, B KOTOPOM H3/araloTcsi OCHOBDI
Hopum H xapakrepHsyeTcsi COCTOfIHHE HCCJICIOBaHMWil MO BOII-
pocam CEHCMOCTONKOCTH BBICOKHX IVIOTHH B JaHHOE BpeMsl.
Bubauorpadus BKAOUAET NepeveHb BaKHeHUIHX pabor, Bbl-
TOMHEHHBIX B pasjHYHbiX CTpaHax 10 3THM BONpoca,

HopMu He yTBepikaalor Kakux-Aub0 ONpeeseHHbIX Me-
TOAOB pAacueTa; B HHX JIHIIbL YKA3bIBAIOTCH TMpHeMJeMbie
METOAbI, HO 1ipaBo BuiGopa HaHOoOJee NOJAXOASUIEr0 H3 HHX
npejoctapasiercss npoektuposiunky. B Hopmax ne conep-
HHTCS TaKKe HUKAKHX OTpPaHHYeHHil B OTHOLIeHHH BhGOpa
pasmeposn 1 (QOpMBI COOPYKEHHI,

Has onpenenenus ceiCMHUYECKHX HHEpPUHOHHBIX HArpy-
30K Hopmbl nmpeaycmarpuBaior ncnoab3oBalie NATH pac-
YEeTHLIX KO3((PHIHEHTOB, XapaKTePH3VIOUWHX CEACMHYHOCTb
30HLI CTPOHTE/NBCTBA, CBOHCTBA IPYHTOB W THI OCHOBAHMHH,
XaPAKTEPHCTHKH YNPYroCcTH M IOIVIOUIEHHsT MaTepHalia co-
opyxenust. Tlponssegenue stux KoappuuHEHTOB JaeT CyM-
MapHbii cedcMHueckui KosdduuneHt (Hckomas celicMHue-
CKasi MHEPLUHOHHAN HArpyska OMpejeasieTcs MnyTeM yMHOZKe-
HHA 3T0oro KosgdHuHeHTa Ha Maccy COOTBETCTBYIOLLEro
IJIEMEHTa COOPYIKEHHH).

Hcxoaaniii 3oHaabnblit ceficMuueckuit koadduiuest on-
peneasieTcss Nno Kapram CeHCMHYHOCTH TEPPHUTOPHH CTpaHbl,

6



Ha KOTOpbIE HaHeceHbl KpPHBbIE PABHOH HHTEHCHBHOCTH
(B OCHOBY OLIEHKM TNOCJeJHeH IoJoXKeHa MOAH(PHUHPOBAH-
Hasi wkKaaa Mepkanau) Aas pasyaHuyHOH T10BTOPAEMOCTH
semaerpsicennit (3a 50, 100, 150, 250 u 500 xer).

Has onpeienenuss KosdpuiHeHTa, VIHTHIBAIOLUIEr0 CBOH-
CTBAa T'PYHTOB, NocJefHHe JenaTcs Ha naTh rpynn. Kaxnasn
rpynna, KpoMme oOLHX NPH3HAKOB, XapaKTepH3yeTcs CKO-
pOCTBIO pacnpocTpaHeHusa BoJH cxKatusa. Koadduunenr,
paBHblii 1, COOTBETCTBYET IJIOTHOMY rpaBHIO; 3Ta BeJHYHHA
H]:IHI{T}ILIECKI{ SIBJIAETCH MEIKCHMHJII}'HDI"[, MNOCKOJIbBKY TIJOTH-
Hbl O0BLIYHO BO3BOAATCA Ha 00Jee NPOYHBIX H MKECTKHX
cKanabHBpIX rpyHTax. Has soifopa kKoa(pOhHUUHCHTOB, YYHUTHI-
BalOLHX CBOMCTBA TPYHTOB M THI OCHOBAaHHA (pasiH4aloT
leCTb THNOB OCHOBaHuil), B IHopmax uMeeTcs cneuuaJbHas
Tabauiia.

KoappuiHeH T, YUUTBIBAIOLLHE BJAHSHHE YIPYIHX H JHC-
CHTIATHBHBIX CBOICTB MaTepHaa COOPYNKEHHS, ONpelensior-
Cs ¢ NMOMOLUBLIO (popMys H TabaHLL (B JOKJaje He IPHBO-
AATCH) .

B pdacuetTax pexoMeHAVeTCs YUHTEIBATH OAHOBPEMEHHO
FOPH30HTAJNbLHLEIE W BEpPTHKAJbHBEIE HHEPUHOHHLIE CceilcMHYe-
CKHe HarpysKu, NpHuYeM NpeanoJaraercd, 4To BepTHKaJbHAasi
COCTABJASIIONLAA CEHCMHYECKOI0 YCKODEHHsl paBHA TOJIOBHHE
rOPH30HTAJALHOM.

[uapojanHaMuyecKoe AaB/jeHHe JoNycKaercs onpeaeiirn
0 H3BECTHOWH vrnpoueHHo# ¢opmyie Becreprapaa, a obpa-
3YIOIHECsT B BOJOXPaHHJAHUIE BOJHB — 1o dopmyae Caro.
[lpn npoekTHpOBAaHHKH NJIOTHH M3 MECTHLIX MAaTepHaJoB OT-
MeTKa rpefHa AOMMKHA YCTAHaBJAHBATBCA C YYETOM BBICOTHI
BOJIH B BOJOXpaHHAMILE, HO 3anaca BuicoTh no Hepmam
HMETh He TpedyeTcs.

Hopmamu pexoMmeHayeTcsi HCMOAb30BaTh B pacuerax Te
HKe XapaKTepUCTHKH BHYTPEHHEI'0 TPEHHS M CUENJIEHHS IPYH-
TOB H MECTHBIX MaTepHaJ/oB, KOTOPhie NPHHATH A5 CTaTH-
YyecKHX pacuetoB. OaHako paspemaercss onpeaeasaTh 3ITH
X4apaKTepHCTHKH TyTeM JMHAMHYECKHMX HCHBITAHHH, eclH
HMEeTCs] BO3MOMKHOCTH NPOBEAEHHS TAaKHX HCMNBITAHHH.

[IpounocTs GertoHa NpH ydeTe ceHCMHUECKHX HArpysck
nospimaercs Ha 20%. Tpebyewmblil 3anac yCToOHYBBOCTH NpH
ocobOM cCoueTaHHH HArpy3okK, BKJioyasg CeipcMHYecKHe, I10-
HHxKaercd Ha 109%.

TeppuTopus crTpaHel AeTHTCST HA TPH 30HHI (puc. 1):
HH3KOH, cpenHeil H BBLICOKOH CceHCMHYECKOH AaKTHBHOCTH.
B 3one Hu3KOH ceiicMHYeCKOH AKTHBHOCTH YUHTHIBATL Ceic-
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MHYECKHEe BO3J1eHCTBHA TIPH TMPOEKTHPOBAHHM TJIOTHH He
ofig3atesibHo. B 30Hax cpeaHeji ceHCMHYECKOH AKTHBHOCTH
celicMHYECKOe BO3/JIEHCTBHE oOlpejeaserca Mo Kapre, Aalo-
lefi MaKCHMaJbHOEe CeHCMHYECKOe YCKOpeHHe 3emJerpsce-
s 500-setneit nosropsieMocTH. B 3oHax BLICOKOH ceficMHu-
YeCcKoll AKTHBHOCTH /sl OLCHKH HHTEHCHBHOCTH CeHCMHue-
CKHX BO3/efiCTBHI JOJKHBI TMPOH3BOAHTLCA TUIATEAbHBIC
PeoJIOTHYeCKHe, TEeKTOHHYEeCKHe H CeHCMOJIOTHUECKHE HecJe-

Puc. 1. Ceficuuvueckne zou MHenaunmn.
I'—IIHJHHH AETHRENOET L 2'—¢‘Fi'ﬂ.HHH AKTHHHOCTL,; 3 — pBECcOKan
AETHAHACT b,

nopanus. l'eosiornueckue uccaeosanng, nposoaumsie 8 He-
MaHHH B 00/3aTEJAbHOM MOpPAAKEe TPH NPOEKTHPOBAHHH Beex
BBICOKHX TWIOTHH, CTABATCH € Qb0 BLIABICHHA BO3MOAKHO-
CTH BO3HHKHOBEHHSI NPH 3eMJCTPSACEHHSIX NOABHHKEK CcKaJb-
HbIX 0/IOKOB, C/JIaraiouiixX OCHOBaHHA MJOTHHBI M GeperoBue
CKJIOHBI, BJI0JIb AKTHBHbIX TEKTOHHUECKHX pa3aomoB. Hopwmel
JAloT KJAacCHPUKAIMIO TAKHX PasoMOB H PEKOMCHAALHHK N0

YKPEIVICHHIO OCHOBAHHA CcOOpyKeHHH. CTPOUTEALCTBO I1.10-
THH HA CKalbHBIX MACCHBAX C pe3ko pasjiHuaiolHMHca yi-

pyrumu cpoiicteamu  Hopmamn sanpewaercs. B 30Hax
¢ HapylleHHoH cmjiomHOocThio Hopmawmu npeanucnizaercs
YCTPOHCTBO COOTBETCTBYIOIHX AedOopMauMoHHBIX 1IBOB.
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Kpome toro, Hopmul cogep»kar psaj yKasamud Mo pac-
yeTy M KOHCTPYHPOBAHMIO BBICOKHX NJOTHH. TIpH mpoexTH-
pPOBAaHWUM JUIst PAaHOHOB BBLICOKOH CEHCMHUYHOCTH apouHBIX,
KOHTP(POPCHBLIX H OGAErYeHHbIX FPABHTAILHOHHBIX MJIOTHH BbI-
cotoit Gonee 60 # Hopmbl TpeOyiorT 0053aTe/IbHOTO BLIITOJ-
HEHHs! JHHAMUUECKOro pacyera W MOJAC/IbLHBIX HCC/IeJ0BaHHH
CefCMOCTONKOCTH COopyKeHus. TakHe pacuersl H HCCIe0BA-
HHa o0fizaTe/ibHbl TaKiKe H I8 APYTHX THINOB BbICOKHX ILIO-
THH, €CJIN NepHo] UX coOCTBEHHBLIX KoJsieDaHHH OKa3biBaeTCd
OAH3KHM K npeobaajalomieMy nepuojy xoaedaHuit oCHOBa-
HHH NPH 3eMJIeTPACEHHH.

[Tocsie Bo3BejeHHs TAOTHH Buicotoit Gogaee 100 u, pac-
MOJaraeMblX B 30HAX BLICOKOH CEHCMHYECKOH AKTHBHOCTH,
Hopmbl 0043bIBAIOT TNPOH3BOAHTE HaATYpPHuE HAOJIIOJCHHA
C LeJbI0 H3YUCHHSI MHKPOCEHCMOB B Tpollecce diepBoro 3a-
MOJHEHUS BOLOXPAHUJHIEA, 4 TAKKe OIpejle/IeHHs T0JIoMKe-
HHSl reoJlorHueckHX cOpocoB M TPEIIHH, KOTOpbie MOIYT
ObITh NIPH 3TOM AKTHBH3HPOBaHbL. Kpome Toro, B paccMaTtpH-
BaeMBIX VC/JIOBHAX #ABIAETCH] 00M3aTe/IbHOH YCTAHOBKA Ha
MJAOTHHAX AKCEIEPOMETPOB JJIsi NPOH3BOJACTBA HADJIOJCHHH
3a HX KOJIeOaHHAMH NIPH 3EMJETPSICEHHIX.

Ilpn BosBeNeHHH 3eMJSINLIX TIJIOTHH B 30HAX CpejHed H
BBICOKOH CEHCMHYHOCTH ODA3ATE/NLHO JOJMHO TPOH3BOIAHTL-
CA YNJOTHEHHEe TIPYHTOB Bepxopoit npuambsl. Ilpumenenne
JMECTKHX BOAOHCNPOHHIUAEMBIX IKPAHOB 3aNpellaercs; pexo-
MEH/YeTCsl LLeHTPa/1bHbii BOJAOHENPOHHIIAEMbIH IKpaH 0O0JIb-
HIHX pasmMepoB, uem Ads OObUHBIX yejaosui. Tlpu npoekTtu-
pPOBaHMH TNJOTHH H3 OJAHOPOAHLIX IPYHTOB BBICOTOH OoJiee
100 # u u3 HeoaHOpOAHLIX BbICOTOH Oosee 60 x Hopwmet
00A3BIBAIOT BHINOJHATL JMHAMHYECKHEe MCCIeM0BaHUI.

A KamMeHHoHaOpPOCHBIX MJAOTHH 3anpelaercd NpHMeHe-
HHE TOJIbKO MCCTKHX BOJIOHENPOHHIIAEMBIX IKPaHOB.

[ToBepKy yCTOHUHMBOCTH OTKOCOB NJIOTHH H3 MECTHLIX Ma-
TEPHAJOB PCKOMEHAYETCA TIPOH3BOAHTL AJA TIepHojia CTPOH-
TEAbCTBA [MpPH HE3aNOJHEHHOM BOJOXpaHHJAHLLE W AJs pas-
JIJHUHBIX CTAJHH ero 3anoJiHeHHs .

B naoTuHB 3aKaaAbiBalOTCS He0OXO0AHMbLIE KOHTPOJIbIO-
HaMepuTeabHEIC Npubopul B ycTpoiictBa. Bompocer BeiDOpa
THIIA H PasMeUeHHA 3ITHX TNPHOOPOB peraMeHTHPYIOTCHA
Hopmamu.

Doknaxg O. M. ¥pana (J-18) nocBalieH OMHCAHHIO CEHC-
MHYECKOTO pPaliOHHPOBAHUs H TEKTOHHUecKoro crpoexus Typ-
ILHH, @ TaKXKe H3JO0KEHHIO NeHCTBYIOLIHX B 3TOH cTpaHe oc-
HOBHBEIX HOPM H NPaBHJ TIPOEKTHPOBAHHsSI BBLICOKUX IJIOTHH.
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Typuusi npejcrasaseTr co0oi BHICOKOTOPHBIH T10JAYOCTPOB,
OKafMJIEHHDBI]I HA CeBepe M 1ore FOPHLIMH LENAMI, KOTOpble
CMBIKAIOTCH Ha BOCTOKEe, re OHH H3MEHAIT HaNpaBsJcHHE,
npoHukas B AsepGaiikan u Mpan. 9tn ropueie uenu, 00-
pasyioiiie OTPOrH ¢ Y3KHMH JIOMTHHAMH, SBJISIOTCS MPOL0JI-
AKeHHeM aJbITHHH H AHHApH] ofiporeHnueckoi cucremnl EB-
poneifickoro KoHTuHeHTa. KaBkasckan BeTBb ajblIHHCKOI]
CHCTEMBl COCIMHACTCS C 3THMH LENAMH K BOCTOKY OT TypuUHH
i npojoaxaercs B cTopoHy ['nmanaes.

Tatawua |1

XapakTepHCTHKA CHALHLIX 3emJeTpAcCHHN, TPOH3OWIEAUIKI
B Typunu ¢ 1952 no 1966 r.

Hurew no-

JemneTpacenne Jata MarauTyaa HOCTh,

Ganaom,
Xacaukaae 3/V1L 1952 r. 5,60 Vi
Mucuc 22/X 1952 r. 5,00 Vi
Iionen —Ennke 3/111 1953 r. 7,30 [X—X
IKapaSypyn 5/11 1953 r. 5,50 Vil
Ennpue 18/V1 1953 r. 5,16 Vi
Eckuaexup 20/1T1 1956 r. 5,85 VIII
PerTxne 251V 1957 r. 7,00 VIl
AGauT 26/V1 1957 r. 7,19 IX
BokyIoK 9/1V 1959 . 5 Vil
Kecerns 25/1V 1959 r. 6,08 VI
Bapro — Xunue 25/X 1959 r, | 5,00—6,20 VII

To e 19/VII 1966 r. — [X—X
0. Pomoc — Mapmapuc 23/V 1961 r. 6,28 Vil
Hriwp 4/1X 1962 r. 5,51 VII
Henvann L1/1IT 1963 r. 5,50 VII
Jlancexkn — Afiparng 29/111 1963 r, 4,40 Vi
Femank 14/VI 1963 r. —_ VI

Boctounsdt Geper Mpamopuo-

ro Mops 18/IX 1963 r. 5,95 VIII
bypayp — Tedenn 22/X1 1963 r. 5,10 VII
any — Mapen 14/111 1964 r. 4,50 VIl
Kypiuraaan 24/111 1964 r. — VII
AHBSC 6/X 1964 r. 6,69 IX
Manaten 14/VI 1964 r. | 5,50—6,50 VILI
Hanka — paepym 21/VIIl 1964 r.| 4,60—6,65 VIII

Typunsa JexHT B cepeinHe ofpasoBaHHOro TaKHm OO0-
pPasoM albNHACKO-THMAaJaHCKOro CeHCMHUECKOro nosca 1 sis-
Jsercs HauboJiee AaKTHBHBIM ero YHACTKOM, CD,C[E[}}KEIH.HH
O/IHH H3 caMblX OOJBINHX NMONEpeyHuX cOpPOCcOB B MHpe. DTOT
copoc HaunHaerca B CesepHoit ['peunn, npoxoaur uepes
10



MpamopHoe Mope, pasHHHy Ananasapu u goqanny Kaskur
g Typuun, a HaA BOCTOKE JOXOAHT J0 CaMOH JIOJHHEI
p. Apakc Ha rpanune Typuuu n CCCP.

B 1a6a. | npuseacHsl JaHHbBIE, XapaKTePH3YIOUIHE CHIlb-
HBIE 3€MJICTPACEHHs, Npousolleawne B Typiud, FauuHas
¢ 1952 r. 10 HACTOSILLEr0 BPEMEHH.

Mu npuseau 3Ty Tabauiy, 4toObl NOKasaTh, HaCKOAbLKO
BbICOKA ceficMHUecKas aKTHBHOCTL ma Ttepputopud Typuuu.
Kapra ceitcmiyeckoro pafioHHPOBaHHSI 3TOH TeppHTOPHH
npejAcTaB/eHa Ha pHC. 2; 3/1eCh JKe NOKAa3aHO PacnofioKeHHne
cynlecTByomux niotul, Kapra nokassigaer, 4to 0K/ 65 %
BCell TepPUTOPHH CTPaHbl TIOJABEPHKEHO ACHCTBHIO 3eMJCTPS-
cenuil. [TouTH BCE MOCTPOEHHLIE, CTPOALIHECH H NPOEKTHPYeE-
Mble TJIOTHHLI HAXOAsATCs JHOO B CEHCMHUECKH OfaCHbIX 30-
Hax, JHOO paaOM C HHMH.

Kapra, u3oOpaeHHasi Ha puc. 2, 1OCTpOeHa Ha OCHOBE
aHa/H3a MCTOPHUYECKHX JAaHHBLIX O paclipejlejieHHd W MOBTO-
PSIEMOCTH 3eMJerpsicenuit. Takoil MOAXO0A K CEHCMHUECKOMY
pailonUpOBAHIIO, TNPHHATLIE npu cocrasieHun Hopm, dAB-
asietcsi oObluyHBIM. BMecTe ¢ TeM aBTOp OTME4Yaer, MTO HMEIO-
IHECS HCTOPHYECKHEe JaHHble NPOTHBOPEYHBH!, BCJCACTBHE
yero, MO ero MHeHHIo, Dosee NpaBuibHO ObIJIO Obl OCHOBBI-
BATh BePOSITHOCTHBIC KAPThl CEHCMHYECKOH aKTHBHOCTH Ma-
TepHaJlaMH H3VUEHHs TeKTOHHuecKoit cTpykTypel. C sToH
TOUKI 3pEHHs BCA TeppuTOpHs TypuHH [A0JKHA pacCMaTpH-
BATHCS Kax cellcMHYecKH aKTHBHAf, B OCOOEHHOCTH MPH Npo-
EKTHPOBAHHH TAKHX OTBETCTBEHHBIX COODYJKEHHH, KaK Bbl-
COKHE MJIOTHHBI.

Cekiua NPOEKTHPOBAHUA OTAeja NJOTHH [eHepaabHOro
JHpeKTOpa TrOCYyJapCTBEHHBIX THAPOTEXHIYECKHX COOpyHC-
HHll TypuuH ycTaHOBMJA CJAEAYIOUHE OCHOBHBIE HOPMBL H
lipaBuja NPOeKTHPOBAHUS [IVIOTHH.

PaiioHbl CTPOMTENLCTBA NJOTHH pPasielsiloTess Ha TPH
kaTeropuu. K nepBofi KaTeropHH OTHOCATCH Y4YaCTKH,
pacnoJioxenubie Bue 30u I/, 2 4 3 HA BepOSITHOCTHOH Kap-
T€ pachnpejaejJeHust 3eMJaeTpsaceHnit (puc. 2) H A0CTATOYHO
ylaJeHHBIC OT AKTHBHBIX pasyiomos. [lag TaKHX ydYacTKOB
3HAUEHHA KOo3(hhHUIHEeHTa CCHCMHYHOCTH TIPHHHMAIOTCH B pe-
aeqax ot 0,00 no 0,10 B 3aBHCHMMOCTH OT paccTOgHHs 1O
AKTHBHBLIX 30H M JAPYrux (pakTopos, CBSI3aHHbIX C THIOM CO-
OPYJKEHHA, IeoJOrHYecKHMH YCJAOBHAMH CTBOpa, CTENEHbIO
PHCKa B cJayuae aBapHH #H T. . B pacyerax NMpo4YHOCTH H
VCTOHYHBOCTH COOPYEHHH VUHTBIBRIOTCH TOJbKO TOPH30H-
TaJbLHbIE COCTAB/SAIOLIHE CeHCMAYCCKHX HHePLIHOHHLIX HArpYy-
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30K (MOCKOJILKY padonbl 3TOH KATEropHH yHaJieHbl OT 3IH-
HEeHTPOB 3eMJeTpsiceHHit Ha OoJabliHe pacctosuda). Tlpw
[IPOEKTHPOBAHHH HEOCHOBHBIX <COOPYEeHHH ceficMHYeCKHe
BO3AEHCTBHA HE YYHTBLIBAIOTCH.

Ko BTopo#t KateropHuH OTHOCATCA Y4YacTKH CTPOH-
TEJABCTBA IVIOTHH, HAXOAMAULHECH HA IPaHHIlAX aKTHBHBIX 30H
(pHC. 2) WJIH BHYTPH 3THX 30H, HO HA JOCTATOYHO JAJEKOM
pHECTDHIIH-I[ OT AaKTHBHBIX Eﬁ'pﬂ{?ﬂﬂ HJ/H SﬂlquHTpE.’[hHHJ{ 00-
gactreil. KoaduuueHT celcMHYHOCTH B pacueTax NPoOYHOCTH
H YCTOHMYHBOCTH NJOTHH 34ech mpHHHMaeTcs pasHsim 0,10—
0,15, a HeocHoBHBIX coopyxennit —0,05. B pacuerax Ttak
e KAk H M8 YYACTKOB TepBoil KaTeropHu, NMPHHHMAIOTCH
BO BHHMAHHE TOJBKO IOPH3OHTaAbHLIE COCTABJIAIOULIHE HHEp-
ILHOHHBIX CeHCMHUeCKHX Harpv3ox. Kpome Ttoro, noaaexxKar
pacCMOTpPeHHI0 TIPH TNPOEKTHPOBAHHH Mepnl (e30MacHOCTH,
NMpeANpHHHM aeMble HA yuacTKax caejiyiolliel GoJjiee BbICOKON
KaTeropuu,

Tperbss KaTeropHua BKIIOYAET YYaCTKH CTPOHTE/Ib-
CTBA BBICOKHX INIOTHH, pacrnojaracMblX B H3BeCTHBIX CeHC-
MHYECKOH aKTHBHOCTbIO paHoHax, rjie JH00 HenocpeacTBeH-
HO TOJA COOpYyXeHHueM, JH00 Mo COCe/CTBY HMEIOTCH 3MHIIeH-
TpajbHble oOjacTH M akTHBHLIe cOpocel. Koshduuuenr
CEHCMHUHOCTH NPH ONPEACJEHHH NOPH30OHTAILHLIX CeiicMHYe-
CKHX HArpy30K Jid TaKHX Y4YacTKOB NMPHHHMAETCA PaBHbLIM
0,20; y4HTBIBAIOTCA TaKkKe BEePTHKAJbHblE HATPY3KH B pas-
mepe ot ‘/3 1o /o ropusoHTaabHbIX. [IpHHHMAaETCHs BO BHH-
MaHHe, uTO 3eMJIeTpsiCCHIEe Ha yUaCTKax TPeTbeH KaTeropHu
MOJKET HMETb Ccepbes3Hble MOCAe/ACTBHS HEe TOJLKO B BHJAE
[MOBpeXIAeHHA COOPYMEHHH noa ACHCTBHEM HHEPIHOHHKIX
CHJ, HO TaKie H B pe3yJ/ibTaTé BOSHHKHOBEHHA pa3aoMoBn,
fMIPHBOAAUHX K CABHraM B MAacCHBAX, OTKOCaxX MJIH B OCHO-
BaHHH, Ha Tpaccax HANOPHBIX TYHHeJel H np.

Cymecrsyer psa MJOTHH, MOCTPOCHHBIX, CTPOSILHXCA HIAH
MPOEKTHPYEMbIX HAa Yy4acTKax Tpereeil Karerophu. ‘B uacr-
HOCTH, B [QOKJaje YNOMHHAIOTCA MNJoTHHb: Aabmyc (h=
=90 &), Xacawnap (h=72 u), Kapakypr (h=219 &), Ya#-
roped (h=55 x), Ilopcux (h=84,7 &), Byanan (h=63 x)
H Adpmap (h=50 u); nomepeunnic npoduau Tpex MJIOTHH
MOKa3aHbl HA pHC. 3.

Hoxaaa coaepKuT 00630p OCHOBHBLIX YCJIOBHIl MPOEKTH-
POBaHHA CEHCMOCTOHKHX TIJIOTHH; 9TH YCJOBHS CAeAVIOUIHE:

l. BuiGop ctBOpa NJAOTHHEN NPOH3IBOAHTCHA Ha OCHOBE pe-
3YJbLTATOB TUIATEJALHOrO CEHCMOrEONOrHYEeCKOro Hecaerona-
HHH. Ocnal/ieHHble 30HBI H aKTHBHBIE PasjOMbl 10 BO3MOXK-
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HocTH o6xoasarcA. YcrToHuHBOCThL Oeperos IpoBepaercs
¢ IEJBIO HCKJIIOUEHHST BO3ZMOMHOCTH HX OTOJ3aHHUS,

2. Ilpn BbiGOpe THNOB TJIOTHH NpeanouTeHHE OTAAeTCs
JeMJIMHBIM H HE‘IMEHHDHE’IﬁpDCH bIM KUHCTP}’HI[HHM, CIOCODHBI M
npucnocabauBaTbCa K NOABHKKAM OCHOBaHHg H CaMOBOC-
CTAHABJAMBATBLCA MOCJAE 3eMJeTpAceHHsl. BeroHHble apoutblie
NJOTHHBI, HECMOTPH HA HX BbLICOKYIO CONPOTHBAACMOCTH

n
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Puc. 3. Ilonepeunsie paspeant NJAOTHH.
a — Kafrepen; 6 — Ajwmap; & — Kapaxypr.

CEHCMHYECKHM TOJIYKAM, MOYTH He NPHMEHAIOTCH, TaK Kak,
OyAyuH XpYNKHMH, OHH He MOrYT NPOTHBOCTOSTH ‘GOJAbIIHM
OCTATOYHBIM CMENIEHHAM OCHOBaHHHA W/JIH NMOABHKKaM Oepe-
roB. ['paBHTALHOHHLIE COOPYMKEHHS IPHMEHSIOTCH JIH LD
B PeAKHX cJay4afX TI0 3KOHOMHYECKHM <0006paKeHHAM.

3. IlpH nNpoexkTHPOBAHHH 3eMJAHLIX H KaMeHHOHa(poc-
HbIX NMJIOTHH NpeibaBAsieTca pal TpeGoBaHHil K BLIBOPY reo-
METPHUECKOH (POPMBI H PA3MEPOB COOPYIKEHHS, BbLITIO/IHEH He
KOTOPBIX CMOcOOCTBYET TMOBBILICHHIO ero CcefcMoCTOHKOCTH.
Tak, oauuM H3 Ba)HeHWHX TpeOGoBAHHI aABAAeTCst oOecrie-
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yeHHe OOJbIIOH MJOLAAH KOHTAKTAa MEMAY CKaJbHBIM oOc-
HOBAHHEM H IVIHHHCTBIM SiAPOM. DTOT KOHTAKT o0pasyer pes-
KVI0O TPaHHIY AJ8 CeHCMHYeCKHX BOJIH, TNPOXOASIIHX M3
CKAaJbHOTO OCHOBaHHA B MATKOe $IAPO, KOTOPOE MOXKET
B CBA3H C 3THM MNOABEPrHYTbCs OOJbIIHM JAedopMalnuaM,
TpElﬂHHDDﬁPHEﬂHaHHIﬂ H pacC.IOCHHIO.

O6ecneynBaerca 10CTATOYHO 3HAUHUTEJBLHOE NMpEBHILIEHHE
rpe6Hg Haja HauOoJiee BLICOKHM YPOBHEM BO/JH B B0J0Xpa-
HUIHIIE (HanpuMep, B MJ0THHe AJbMyc Ha 2 M) aas npe-
AOTBpalleHHA nepenHBa yepes rpedbeHb B cayyae oOpasoBa-
HHsl B BOJAOXPaHHJHILE AJHHHLIX BOJIH. IloBHILeHHE oTMeT-
KH TpebHsl CYHTAeTCd NOJIe3HbIM TaKiKe [POTHB OMNoJ3aHHs
OTKOCA 10|, NEHCTBHEM CeHCMHUECKHX TOJYKOB.

[IpuMeHseTcs yBelHUCHHE IIHPHHBLL NJIOTHHBL 110 TPeGHIO
10 CPaBHECHHIO ¢ OOBIMHO TNPHHUMAEMOH IUHPHHOH, € TeM
uTOObl Ha Cayuali aBapHy HMeTh MOBBILIEHHYIO AJHHY NYTH
(puAbTPaLLHH.

ﬂﬂﬂ TMOBBILICHHA COIIPOTHBJAEHHA TEaa NJOTHHDLI OnoJ3a-
HHIO PEKOMEHAVETCsl MpHIAaBaTh OCH IJIOTHHLI H3THO B nJja-
HEe, a TaKe NPOeKTHPVIOTCs Oojee noJorHe oTKoCh, 4yeM
B OOBIMHBIX ycaoBHAX. Pacuernl ceficMHUeCKoil yCTOHYHBO-
CTH OTKOCOB 3eMSIHBIX H KAMECHHOHAOPOCHBIX MJAOTHH NMPOH3-
BOASATCS MO CTAaTHYECKOH METOJMKE C HCIOJb30BaHHEM Xa-
PAKTEPHCTHK CEHCMHMYECKOr0 BO3JeHCTBHS, YKa3aHHLIX BHI-
mie. KosddpuilHeHT 3amaca yCTOHYHBOCTH BO BCEX CIyYasnx
NpHHUMAaeTca paBHbiM 1,2.

Ocobbie TpeGoBaHHA NPEABABAAIOTCH K TIPOCKTHPOBAHHIO
NPOTHBOMHIALTPALHOHHBIX MeponpuaTHit. [IpeaycMatpusaer-
€5l YCTPOHCTBO LEMEHTAIlHOHHBIX 3aBE€C B OCHOBAHHH B TPH
pPAfa: no KpasaMm Ha rayouny 6—12 a u nocpenuHe; rayou-
Ha [MOcJejiHell 3aBechl ONpeaeieTCss B 3aBHCHMOCTH OT
CTPOEHHa OCHOBAHHSl H TH/POCTATHYECKOTO HAmopa BOIBI.
Has obecneueHuss ycTONUMBOCTH Teaa MNJIOTHHBI NPOCKTH-
PYIOTCA ApeHaKHbIe rajepeH, pacnogaraeMble HHKe 1eMeH-
TALHOHHLIX 3aBec.

[lopbimennbie pasmepbl fifpa, TOJIHHB TIEPEXOAHbIX
CJ0eB H o0OpaTHLIX PUILTPOB 0GECNEUHBAIOT NIOTHHE BLICO-
KYIO HANeXHOCThb NPH NOJYUYEHHH MOBPEKACHHI NpH 3eMJe-
TPACEHHAX.

Pekomenayercs npeaycMarpusaTh B NPOEKTax BOJO-
COpocHBIE yeTpoiicTBa OGOJBIIOH NPONYCKHON CNOCOGHOCTH,
C TeM 4TOOB MOXHO OBIJIO GLICTPO NMOHHSHTL YPOBEHb BOJLBI
B BOJOXpaHHJHUIE B cilyyae HeoOXOJAMMOCTH. JTa peKOMeH-
Aa1HSA, MO-BHAHMOMY, HOCHT Xapakrep HeoOA3aTe/NbHLIH, 10-
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CKOJbKY OTMEUAETCs, UTO OHA OCYULECTBAACTCA PEAKO B CBA-
3H C YKOHOMMUYECKHMH M TEeXHHUYCCKHMH 3aTpPyAHCHHAMH,

B 3akjloueHHH JOKJaA4MK OTMe4aer, 4YTO Hi olHA M3
CYLIECTBYIOULHX BBICOKHX MJOTHH, NOCTpoeHHBIX B Typumi
B NOCJELHee BPEMs, He pacno/oKeHa Ha y4yacTKaXx ¢ aKTHB-
HbIMH pasaoMaMi. EAHHCTBEHHas NJIOTHHA, NPOCKTHpyeMmas
Ha takoMm yuactke (Cepueborasn B paHoHe IDp3epyma), no-
Ka He [0CTPOeHa, INpPHYEeM BO3IMOMKHOCTH OCVYILECTB/IEHHS
STOro MpochkTd CTABHTCH Nnoa COMHEHHE.

Hoxaag M. A. Xaxkapa (I-25) cocrouT M3 ABYX pasae-
aA08. B nepsom paajene paccMaTpHBAIOTCSi KOHCTPYKTHBHBIE
0COOEHHOCTH, KOTOpPHLIE OTJHYAIOT IJIOTHHBI OT NPOYHX HH-
HEHEepPHbIX COOpPYMCHHII H, MO MHEHHIO aBTopa, 00YC/IAOBJH-
BAIOT HEOOXOAUMOCTL ocoDOro noaxojda K OUEHKE HX CeHC-
MocToiikocrH. Bo Bropom pasjene npuBOASATCS HEKOTODBIE
obumue coobpaxeHHs MO pacyeTy TWIOTHH Ha CeACMHYECKHE
BO3J1CHCTBHS.

M. A Xakap ykKasslBaeT Ha CeMb KOHCTPVKTHBHHIX 0OCO-
6eHHoOCTel NJOTHH, KOTOpbie JOKHBLI YUHTBIBATLCS NPH pas-
paboTKe METOAO0B pacueTa HX CeHCMOCTOHKOCTH:

OrpOMHBIC pasMepbl IJIOTHH, NPH KOJAeOaHHAX KOTOPBIX
BO BpeMs 3eMJACTPACEHHII B JBHKEHHE BOBJIEKAKTCS MACCHI,
HAMHOTO NpEBbIIAIOLHE 110 BeJHYHMHE Maccel . 100bX ApYy-
HX COOPYHCHHH,

MECTONOJIOMEHHE B KaHboHax, o0GpasoBaBimxcs AH60 no
JHHHAM TEKTOHHUYECKHX pa3pblBHOCTeH, JAHOO0 Ha yuacTkax
3eMHOIl MOBEPXHOCTH, CJACQMKEHHLIX (PHIHUECKH HIM XHMHUEC-
CKH ca1a0bIMH 110pOJaMH; mocJeanee o6CToATeIbCTBO, & Tak-
Ke TonorpadHueckue ocoOEHHOCTH CTBOpPa NPHBOMAAT K CY-
LIECTBEHHOMY H3MEHEHHIO VCJIOBHH IPOXOK/IEHHS celHcMuye-
CKHX BOJIH — BO3HHKHOBCHHIO siBJeHHH AH(ppaKuuH, pedpak-
LHH | Ap.;

HeoOX0AHMOCTL pa3MeLleHHs NJOTHH B rOPHHX paHoHay,
T. €. Ha yyacTKaX 3eMHOH MOBepXHOCTH, OObLIYHO OTJAHYAK-
LIHXCH BBICOKOH CECMHYECKON aKTHBHOCTBIO, TOTA1a KakK IIpH
BEIOOpE TJI01AJ0K CTPOHTEAbCTBA TOPOAOB H INPOMBILLIJIEH-
HbIX NPeANPHATHH BCerja HMEeTcsl BO3MOXKHOCThH B TOH HJH
HHOH CTeNEHH YYHTLIBATh CEHCMHYECKYIO ONAacHOCTH;

pasiH4Hs B pacnpejejeHHH Macc Mo rJaBHHM Hanpas-
JEHHAM — BI0JIL M NONEpeK pycaa pekH, ueM BbLI3HBAIOTCA
CYLleCTBEHHbLIC pas3JiHyKWs B NOBEJACHHH MNJIOTHHH TIpH MPo-
AOALHOM H TIO[IEPeYHOM CEHCMe;

SHAYHTEJIbHOE pPa3BHTHE pPA3MEpPOB IJIOTHHLI OT rpebHA
K OCHOBAHHIO; HH B OJHOM JAPYroM KpPYMHOM HHI>KeHEpPHOM
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COOPYXKEHHH He BCTPeyaercsds CToJAb 3HAUHTENbHOH JAHCHpPO-
NOPUMH MEXAYy BEPXHHM CTPoeHHEeM H (pyHI1aMeHTOM, 0CO-
GEeHHO pPAa3HTEIbHOI, €CJIM BKAIYHUThH B COCTAaB [OC/JAEAHero
JacTbh CKaJbHOIO MaccHBa OCHOBaHHA, YKDPENJGHHOTO Ilie-
MEeHTAallHeH, H 4aCTh, BKAIOYAIOLLYIO JIPEHAK;

NpHMEHEHHE JIJis1 BO3BEACHHA COOPYHEHHs HeapMHpoBan-
HOTO HaH cjaadoapmuposaHHoro OeToHa, B KOTOPOM HE@/Ib3#
AOMYCKaTb Pa3BHTHE CKOJILKO-HHOYAb 3HAUHTEJbHBIX PacTd-
PHBAIOIIHX HANDAXKEHHI;

BbICOKHE TpeboBaHHa K HAACKHOCTH MJOTHH, paspyiuue-
HHEe KOTOPBIX MOMET HMEThb KaTacTpO(QHUCCKHE NOCJeNCTBHA
AJis HenplX paHoHOB CTPaHBl, PACcNOJIOKEHHLIX HHXKE CTBOpA,
a TaK)Ke 3HAYUTEeJbHLIE TPYAHOCTH BBLITIOJHEHHA PEMOHTA
NAOTHH TMPH BO3HHKHOBEHHH TIOBPEX/EHHH B pe3yabTarte
3eMJICTPACCHHH.

Ilepeuncaennsie 0co0eHHOCTH 00YCAOBJHBAIOT HEODXO/1H-
MOCTbL NOAXO0JATbL K OllEHKE CEHCMOCTOHKOCTH IJIOTHH HHauye,
YeM [PH NPOEKTHPOBAHHH APYIHX HHIKEHEPHBLIX COOPYKEeHHH.
B wacTHOCTH, M0 MHEHHIO NOKIaguHKa, HEJONYCTHMO NPHHH-
MaTh B pacuerax ceMcMOCTOHKOCTH INIOTHIL Te XKe KoapPHIIH-
eHThl CEHCMHYHOCTH, KOTOpPLIE HCIIOJB3YIOTCA B pacyerax
APYrHX COOpYyMKeHHi, 6e3 crneuHaJbHOH nposepku. OOOCHO-
BAHHA NPOEKTOB IJIOTHH JIOJIKHBI 0a3HpPOBATLCA HA JIAHHLIX
H3YUEeHHs] CeHCMOJOTHUECKHX XapaKTepHCTHK palioHa CTPOH-
TENLCTBA, a Takxe reoMopgoJorHyeckHx H crTpatHrpadHue-
CKHX ocoOeHHocTeit BbiGpaHHoro creopa. OOpawmaercs BHH-
MaHHe Ha HeoDXO0AMMOCTb y4YeTa B pacyueTrax CeHCMOCTOHKO-
CTH IJIOTHH B3aHMOJICHCTBHA COOpPYMEHHHA € OCHOBAHHEM.

Coepaalnecss B JoOKJaaje NpeOsKeHHsT Mo pacuery
NJIOTHH Ha CeHCMHYECKHe BO3JACHCTBHA CBOJATCH K CJEAYIO-
Lnemy.

Pacuer ceiicMocTONKOCTH NAOTHHBI (aBTOpP HMEET 3J€cCh
8 BHAY CTAaTHYECKH{] pacyeT NPOYHOCTH H YCTOHYHBOCTH, YUH-
THIBAIOMHIT ACHCTBHE CEHCMHYCCKHMX HWHEPUHOHHBIX Harpy-
30K) moax<eH 0a3HpoBaThbCsi Ha pe3yabTaTax HM3yueHHs JiH-
HaMHUECKHX XapaKTEePHCTHK coopy:KeHHuda. B uacTHoCTH, 001-
3aTeIbHHM JOMKHO OBITh NMPH3HAHO XOTH OLI MpHOJAHHAKEH-
HOE onpejae/ieHHe yacToT COOGCTBeHHBIX KOJieOaHHH NJAOTHHBI,
Hacroty ocHosHoii (opMbl KoseGaHHii aBTODP DEKOMEHIYEeT
onpenenats no merody Psjesa, a yacTtoThl OJAHMKAHUIMX BhIC-
WHX (popm — no mMeroay Purua. s npHMeHeHHs 3THX Me-
TOHOB MpejJaraercsl paccMarTpHBaTh KosieGaHHST cpelHHHOH
NOBEPXHOCTH NJAOTHHLI, YPABHEHHA KOTOPOH B KamI0oM CJay-
Yyae COCTaBHTL HETPY/HO, ecld aas NnpHOJIHKEHHOro pacuera
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NPUHATE 3TY (OpMYy YHNPOUICHHOH, XapakTepHayemMoHn He-
GOJbILIKHM KOJHYECTBOM MapamMetpoB. ABTOp NpPHBOJAHT He-
CJA0MKHBIE TIPHMEPLI NOCTPOCHHS YpaBHEHHH CpejAMHHOI no-
BCPXHOCTH APOYHON TWIOTHHBI JAA JABYX CJIvYaes: Korjia H3-
BECTHbI MOJOMKCHHA LWEHTPOB H pajHyChi OKpyzKHOCTEH {oced
rOpH3OHTAJBHLIX aPOK), 00pasyioIHUX CPeIHHHVIO NoBepXx-
HOCTh IVIOTHHBI H KOrjla H3BECTHbLl YPaBHEHHA OCCIl rOPH30H-
TaJbLHBLIX apOK Ha pas3jH4yHbIX ypoBHAX. Ipyrux npemionce-
HHIl NO pacueTy TJOTHH Ha CelCMHYECKHe BO3aeiicTBHs 10-
KaAa/l HE COJepPKHT.

PaccmarpuBas  cojlepsanie JOKAag0B, I1OCBSIIICHHbIX
00IIHMM BONIpOCaM M HOPMAaM NMPOEKTHPOBAHUA MJIOTHH C yde-
TOM CEHCMHYECKHX BO3/1efiCTBHMH, CJCYET OTMETHTD, UTO B HX
OCHOBE JIeKAT OObLIYHbIE METOMALl OLEHKH CeillCMHYHOCTH paii-
OHOB CTpOHTe bcTBa B GaJgnax.

CornacHo nopmam HMenanun u Typuuu npu 1poeKTupo-
BAHHH THAPOCOOPYKEHHH BeanunHa Kosdhdaunenta cencMuy-
HOCTH onpejaensercss no Kapray CEfHCMHUHOCTH TEpPpPHTOPHH
ITHX CTpaH, noapasiensiouencs Ha TPpH TPyNnbLl HIH KaTe-
ropuu. [Ipn stom aasa 3o0x caaboit (1 kareropus) u cpeaHei
(II xateropus) ceHCMHYHOCTH HCHOJABL3YIOTCH TOJABKO 3Hauc-
HHA CceHCMHYECKHX Ko3(dUIIHeHTOB, a Aad 30H CHILHOR
cedcMHyHOCTH (Il KaTteropus) A0MKHBI TaKXKe NPOBOAHTLCS
TIATEJNbHLIC TEeOJOrHYCCKHe, TEeKTOHHYeCKHe M ceilcMOJoTH-
HYECKHEe HCCJeJ0BAHHA C NEJAbI0 BHIABJICHHA BO3MOMKHOCTH
BO3HHKHOBEHHS, XapakTepa M BeJHYHH NOABHMKEK M 0CTa-
TOUHBIX CMEUIEHHH CKaJIbIBIX MACCHBOB, 00pasyIoulHx OCHO-
BaHHs MJOTHH H Oeperosbie CKAOHBLI, BJA0Jb aKTHBHLIX TeK-
TOHHYECKHX pa3aoMoB. CTPOHTEALCTBO NJOTHH HA CKAJLHBIX
MacCHBAX C pPe3KO pasHYaIOINHMHUCA YIIPYTHMH CBOfiCTBA MH
HE paspeliaercs.

[1pn BriGope ceficmuuecknx Ko3hPHUHEHTOB YUHTBIBAIOT-
CA BJAHAHHE HA HX BEJHYHHY CBOHCTB TPYHTOB H THMOB OC-
HOBAHHA, XapakTePHCTHK YNPYTOCTH H MONVIOLWIEHHs1 MmaTe-
pHaJla COOPYIKEHHST € MOMOULBIO TIATH KO3((PHIUHEHTOB nMpH-
BEIEHHBIX B CTICHHAJABHON TabaHLe.

IlonoaHuTebHbIC CBEIEHHSI O METOJAAX OIeHKH HHIKCHep-
HO-CCHCMOJIOTHYECKHX YCJIOBHIT paiiOHOB CTPOHTENLCTBA H
BLIOOpE HEOOXOAMMBIX HCXO/HBIX JIAaHHBLIX, XapakTepHsyio-
IHX CceHCMHUeCKHe KoJaeBaHus NoBepXHOCTH TPYHTOR TpH
3EMJETPACEHHAX, MPHBOAATCA B IV, 2—4,

[Tpi BbIGOpE THMOB NJIOTHH MPEANOYTEHHE OTAAeTCH 3CM-
JSIHBIM H KaMEHHOHAaOPOCHBIM KOHCTPYKUHSM, CNOCOOHBIM
npucnocabMHBATBLCH K NOJABHIKKAM OCHOBAHHA H CaMOBOC-
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cTaHaBJHBATLCA (CcaMmozajeunBaTbesd). DeToHHLIC nMpouHbie
NJOTHHBI, HECMOTpPHA Ha HX BbBICOKVI) COMNPOTHB/JIAACMOCTD
CeHCMHYECKHM TOMYKAM, NMOYTH He NPHUMEHAIOTCHA, TaK Kak,
OyAy4H XPVIKHMH, OHH HE MOTYT MPOTHBOCTOATL OOJIbLIIKM
OCTATOMHBIM CMEULIEHHAM OCHOBAHHA MM NOJABHKKam Oepe-
roB.
paBHTalHOHHBIC OETOHHBLIC COOPYKCHHA NPHMEHAOTCH
JHLDb B PEIKHX CIVUAAX N0 IKOHOMHYECKHM coolpaxeHHam.

boabmoi HHTEpEC A COBETCKOTO YHTATENd 11pejIcTaBn-
JAIOT KOHCTPVKTHBHBIE MEPONPHATHA, HMENONLHe HeJblo No-
BLILIEHHE CEHCMOCTONKOCTH THAPOTEXHHYECKHX COOpPYIKEHHH,
raaBHbiM 00pa3oM IJIOTHH H3 MECTHBIX MaTepHaloB, a TaK-
e HEKOTOpble PeKOMEHallH¥ [0 pacyeTry H 3IKCINepHMeH-
TAJbHLIM HCCJACAOBAHUSIM 3THX COOPYHKEHHH Ha CeHCMUYC-
CKHE BO3JICHCTBHA. K uncay TAKHX MCPONPHATHA OTHOCHT-
¢d: ofecneueHHe JLOCTATOUYHOrO NpeBbillleHHs rpedHa IJI0TH-
HBI Haa HanboJee BLICOKHM YPOBHEM BOJALI B BepxHeM Obe-
ge ¢ Umenbio NpejoTBpallleHHs ee TepeidBa uepes rpedeHb
npu oOpa3oBaHHK B BOJOXPAHWIHULE MJIHHHBIX BOJH; YBEJH-
YeHHe IHPHHDBI NIJOTHHL TI0 TPedHI0 MO CpaBHEHHIO C OO0bIt-
HO NMPHHHUMAEMON WHPHHON V151 VBEJHUYEHUS HA CAyual aBa-
PHH JUIHHBI nyTell (uabTpalli; H3rid OCH TIIOTHHLI B NJja-
He, CMNOCOOCTBYIOUIHH SaKPLITHIO TPEULHH, KOTOPbLIE MOTYT
BO3HHKHYTh B TeJje COOPYMKeHH:A NMPH 3eMJCTPACEHHH; VIJIOT-
HeHHEe OTKOCOB JUIA MOBLILEHHS HX CONPOTHBJAEHHA ONOJA3a-
HHIO H J1P.

Oanum 3 BaxHellmux tpedoBaHuil sipjsieTcs obecrneye-
HHe 0OJIbIIOf IJI0LLaAH KOHTAKTAa OCHOBAHHSA € IJIHHHCTHIM
SAPOM. ITOT KOHTAKT 00pasyeT pe3kylo IpaHuuy ajas ceii-
CMHYECKHX BOJIH, TPOXOAAIIHX H3 CKaJbHOT0 OCHOBaHHS
B MArKoe g1po, KOTOpPOE MOMET INPH 3TOM MOABEPrHYTLCH
Goapminm jedopMauuaM, TPELIHHOOOPA30BaAHHIO H paccioe-
HH10.  Ocobnle TpeGoBalHa MPEeABABIAIOTCA K NPOCKTHPOBA -
HHIO NPOTHBOPHIBTPAIHOHHBIX MEPONPHATHIL; TIpEAVCMAaTPH -
BACTCH YCTPOHCTBO HEMEHTALHOHHBIX 3aBeC, HHIKE KOTOPBLIX
st obecneyeHHa YCTONYHBOCTH TeJa MJAOTHHB paclioJjara-
I0TCst APEHaXHBIC rajeped, 1 T, I1.

Pacuer ceiicMOCTOAKOCTH NJOTHII AOMKEH 5asHpOBATHCH
Ha pesyJibTaTax H3YYCHHA JHHAMHYECKHX XAapaKTepPHCTHK
COOPYKEHHS. 3acJlyKHBAIOT BHHMAHHSI NIPHBOJHMBEIE B HOp-
MaTHBHBLIX A0KyMeHTax Mcmanum u HnoHwn pexomennauuu
M0 BO3MOXKHOCTH TIOBBILIEHHA NPOUYHOCTH DETOHA TPH yueTe
CeHCMHuecKux Harpysok Ha 20—30% no cpaBHenuio ¢ npH-
HHMAaeMOi npH OOLIYHBLIX CTATHUECKHX HArpy3Kax,
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I'napa BTopas

PACYET CEACMOCTORKOCTH BETOHHBIX APOYHBIX
MNAOTHH

CobcTBeHHO BOMpocam NPOEKTHPOBAHMA H pacuera CeH-
€MOCTOHKOCTH OETOHHBIX APOYHLIX TVIOTHH NMOCBAULEHH TPH
poxkaama: T. Xarano, ([I-1), P. Ilanrapa, P. Cesepna u
I1. Taitaopa ([A-7) u JI. Koyneuna (I-14). K sToit xe rpyn-
ne J0KJAaa0B Mbl oTHecqaH jokaan I. O6epru u E. Jloaer-
7a ([1-26), B KOTOPOM paccMaTpHBAIOTCS BOMPOCH METOAHKH
H TEXHHKH MOJEJbHLIX HCCJej0BaHHil CeHCMOCTOHKOCTH Ta-
KHX IJIOTHH.

Hoxaan T. Xarano (JI-1) npeacrasasier coboil KOMMeH-
TapHil K ANOHCKHM HOPMAaM NPOEKTHPOBAHHH APOUHBLIX IJ0-
THH, Bnepsbie Takue HOpMBI ObIIH YTBepKACHBl SJNOHCKHM
HAUMOHAJbHBIM KOMHTETOM ITo Goabiiny nJjoruHam B 1957r.
B cBA3H ¢ OLICTPEIM pPAa3BHTHEM CTPOHTENLCTBA APOYHLIX
MJOTHH B SIITOHHM 3TH HOPMLI OLIIH NEpPecMOTPeHbl H onyd-
JukosaHsl B 1965 r.; moAroroBka HOPM [POEKTHPOBAHHA
APYIrHX BHJAOB IJOTHH K 3TOMY BpeMeHH He OblJia 3aKOH-
yeHa.

[TepecMOTp 'HOPM NPOCKTHDPOBAHHA APOYHLIX MJIOTHH KOC-
HYJACA CACAYIOIHX OCHOBHBIX NMOJIOKEHHH,

[IpuMmensiBliHeCyg [0 TOro cTaTHYECKHe METO/Ibl pacuera
OGbijiH 3aMEHEHbl METO/0M, BKJAIOYABLIHM AHAJHU3 JAHHAMHYe-
CKOI'o COCTOSIHHSI COOPYHEHHH.

buis1o npursaTo Tpebosanue obecneyeHHs OCHOBaHHIO NJO-
THHbI TAKOro XKe 3anaca NMpoYyHOCTH, KaK H [Jis Teja coopy-
KEHHUS.

B pacuern mpouHocTH OGeToHa NJAOTHHBHI ObIJIO BBEAEHO
TpeGoBaHHe YY€Ta He TOJLKO MAaKCHMaJbHOTO TJABHOrO Ha-
MpAXKEHHA, HO W HaANpPAXKEHHd, JACHCTBYIOLLEro B MepleHIH-
KyJApHOM eMY ‘HanpasJeHHH.

Joknan mnocBAlLEH pPacCMOTPEHHIO NepBoro H3 yKasaH-
HBIX [OJIOKEHHI, NpuueM B HeM pas3bHpaloTcs BONpOCH OI-
peleaieHs CefiCMHUCCKHX HMHEePUHOHHLIX Harpysok (BKJO-
yag THAPOAHHAMHYECKOE JaBJCHHEe BOJbI), 4 TaKKe OLEHKH
- BHHaAMHYeCcKOil npovYHoCTH GeToHa.

Onpenenesne ceficMHYECKHX HHEepUHOH-
HblX Harpys3ok. Jlo noasjleHHs HOBbIX HOPM pacuer
NJIOTHH Ha CeACMHYECKHE BO3/IEHCTBHA TIPOHIBOAH/ICH B $no-
HHH TI0 CTATHYECKOH METO/HKE; HACKOJBKO MOJKHO INOHATD
H3 COoJepKaHHm AOK/Aaja, 3Ta METOJAHKa coxpansercda AIA
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MCHee OTBETCTBEHHLIX COOPVIKEHHIT H B HacTofulee Bpems.
PacuetHbie KO3)dHIMEHTBI CEACMHYHOCTH (/414 VCJIOBHIH 3a-
MOJHEHHOro BOJOXPAaHHJIHILA), MPHHSTHE B fANOHHH, NMpH-
poaaTcsa B Taba. 2.

Ta6auna 2

3uavennn koddduHuHeHTa ceficMHUNOCTH, TPHHHMACMBIE
B pacueTax ceficMOCTOMKOCTH WJIOTHH
(an8 ycaoBmit 3aNOAHEHHOr0 BOAOXPAaHHAHMA)

JHavenen kn agd paflopos

Xorxalino, Toxoxy,

TRAOM NACTHH Toxoxy, Kauro, Uyle, | Xoxypuxy, Uyruxy,
Ennxn, IO0xuoe CHEoKy Cepepor CHNOKY,
Kiocwo
beTtonHnie W KamennouaGpoc- 0,12—0,20 0,10—0,15

HhlE ITOTHHL

SeMasEbe NJI0THHBI 0,15—-0.25 0,12—0,20

Ilpu onpenenenHH BeTHYHHLI HHEPIIHOHHOH CeHCMHYECKOH
HAMPY3KH HCXOAAT H3 NPEMIOJIOKEHHS, YTO YCKOpEeHHS Cei-
CMHYECKHX KoJsieDaHHH COOpyKeHHfi B 2 pa3a npeBLIaioT
yeKopeHHs KoJsieDaHHI ocHoBanusa. [lng ycuaosuit HesanoJ-
HEHHOTrO BOJIOXPaHHJINILA BENHYHHBI Re NPHHHMAIOTCS B pas-
mepe 50Y% rabiaHuHbBIX.

B nacrosiuee Bpems AJg pacdeTa CEHCMOCTORKOCTH HaH-
GoJiee OTBETCTBEHHBIX @POYHBIX MJOTHH NPHMEHACTCH JAHHA-
MHYEeCKaa MeToIMKa, OCHOBaHHadA Ha npeatoxenuax T. Xa-
TaHO, MojpobHoe oBOCHOBAHHE KOTOPOIl COJEPKUTCA B €ro,
Jokyage V MexayHapoaHony KoHrpeccy no 0Ooiabiuuy mio-
THHaM !, OcoGeHHOCTH 3TOH METOJHKH CaeyiouHe,

ITaoTuHa paccmaTpHBaeTcsi Kak CHCTeMa ¢ OJHOH cTe-
NEHBIO CBOOOJAB: YYHTHIBACTCA TOJbLKO OJHA H3 OCHOBHBIX
¢opm coberBennbIXx KoaeGawuuit, KOTOPYIO OINYCKAeTCsl yeTa-
HaBJIHBATL HA OCHOBE Pe3yJbTATOB NPEALICCTBYIOUHX HCCe-
IOBAHHH M HATYPHBIX HAGJMIOEHHI HJIH ONpeae’iTh No AaH-
HBIM MOJEJBHLIX HCCJIC/I0B aHHH.

Onpenesenne cooTBeTCTBYIONIEH YAacTOThl COGCTBEHHBIX
KoJieOaHHil MAOTHHLI NPOM3BOJHTCA To MeToy PaJjes.

'T. Hatano, T. Takahashi. Stability of arch dam against
earthquakes. 5-th International Congress on Large Dams, 1955.
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CumTaercs, 4YTO TOPU3OHTA/Mbiasg CcelcMHYEecKasi Harpys-
Ka, AeiicTayiollas Ha [JOTHHY NPH MNPONOJBLHOM CeHCME,
HauboJiee onacHa; OJHAaKO B cJjiyyae HeoOXOIAHMOCTH pac-
CMATPHBAIOTCA CJAYYaH, OTBEYAIOULHE YCJAOBHAM I10IIEPEHHOrO
HJIH BEPTHKAJIBHOTO ceficma (nocjeiHHil cayyal NpPHHH-
MaeTcsl BO BHHMaHHe, 110-BHAHMOMY, TOJLKO B pacueraxijo-
THH JABOAKOH KPHBH3HDI).
XapaxkTepuCTHKH  3aTyXa-

A ] nusi noabupaloTes no Jam-
hy ] ) HBIM MPOH3BEJACHHLIX Ppa-
G0 "2~ | | hnee  muuCTpyMeHTAJBHBIX
Gre ;}TJ ~|  mabawojennii, B 4aCTHOCTH
4o V | o-4 |  0ONyuYeHHBIM NPH HCObITA-
0,02 “‘[‘__ V-5 Et HUSX peasibHbIN COOpYKe-

: 41 Gz 03 0% cex HHH  JledcTBueM  BuOpa-

WHOHHBLIX Harpy3ok. Ilpen-

Puc. 4. 3aryxauwe i B R0A8X KpH-  CcTABJSIOT aHAUHTeJLHBL

THYECKOr0 H nepHoasl coGCTReHbIX :
KoneGauuht To apousux maommw, no- ABTCPEC  MPHBCICHELIC B
JYyueHHBIE 0OPH NOAEBHIX  HCNKTA- NoKkJaaae jJdaHHble 3KCHepH-

HHAX, MEHTaJAbHOTO H3YHEHHHA 34-
;:p_n PDs. PASCYIILIOINRE ,;E'-m“}"ﬂ“;ﬁm_ﬂ: TYXamlus KoJebanui apou-
HAR apoyHas NJOTHHA BHCOTOR 13 A HBIX NJIOTHH, NOJYUCHHBIC
£5 103K, aoTHRG RMcotol [0 4. NPR MX BOHLITAHEAX .C WO
MOULLIO BHOpaUHOUHBIX Ma-
wun (puc. 4).

FuapoaunaMuyeckoe JapBjeHiie paccMaTpHBaercd Kak
Harpyska, Jeictpyioulas 1o paaMycaM TIOpPH30HTAJAbHbIX
ApOK; e¢ BeJAHYHHA ONpeAeasaeTcs 10 YIPOLLEeHHOH (opmye
Becreprapaa. Astop cuHTaer, 4yTo XoTd 3Ta NPAOIHIKEHHARA
(opmyaa (nocrpoeHHas A5 cayuas KoaebaHHii B KHAKOCTH
JIBYMEDPHOIT BEpTHKaJAbHO# HeaehopMHpPyEMOil CTeHKH) He
YUHTBIBAET BJAHSHHA CHHMaeMOCTH BO/bl, €€ NPHMEHeHHe fB-
JACTCA BIOJHE ONPaB/aHHLIM, TaK KaK JAHO BOAOXPaHHIHILA
BCerjla NoKpbiTO CJOEM Necka WIH Hja, a IpH 3TOM pa3sH-
THe PE30HAHCHBbIX KoJsieGanuil HeBo3MoKHO. BrickasviBaa 3Ty
TOuKy 3peHus, T. XaraHo ccullaeTcsl Ha peay/bTaThl BhHIION-

HEHHOT0 MM HCC/Aef0BaHus, onyOJIHKOBAHHBIC paHee !,
- B nokaane naercst KpaTtkas XapakTepHCTHKa METOOHKH
pacueTta celcMHUeCKHX KoaeDaHHH apouHOH NJIOTHHH KakK
CHCTEMbl C OJIHOH CTENeHblo CBODOJILI, He TIpeAcTapaAoLLas

00JBILIOrO HHTEpeca /5 COBETCKHX CHelHaJHCTOB.

' T. Hatano, An examination on the resonance of hydrody-
namic pressure during earthquakes due to the elasticity ol water.
Technical Report C-65001 C. R. J. E. P. J,, 1965, VI.

22

%



OrMeyaeTcs, 4To B 0C000 OTBETCTBEHHBIX CJayyasx HeoD-
XOAHMO YYHTLIBATD B pacyeTax HecKo/JbKo (hopm cobCTBEH-
HbIX KoJie0aHHWH NJIOTHHBI, HO HHKaKHX KOHKPETHHIX yKasa-
HHii HA TO, KaK 3TO jAeaaTth, He NpuBOAHTCA. ['OBOpHTCA,
gT0o B TAKHX Ccaydasax g OnpeaefIeHHss pacuyeTHOro Hanps-
HeHHA dq. B NAHHOH TOYKEe a MOMKer ObITH HCNOAbL3OBAHA

¢opmyia
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Puc. 5. Coornowenwe nanpsmenne—iaedopmauns
NpH HenoiTannsx Getoma Ha paspyliende npH pas-
JHYHOH NPOAOAHTCALHOCTH AeHCTBHA HAarpyski,
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Bonpoch OUEHKH AHHaAMHUECKOH MPOUHO-
ctu Geroua T. XaraHo oTmeuaer, 4yTo nopefeHxe Gero-
Ha, TIOJBEPralollerocs MAEeHCTBHIO AMHAMHUECKOH HArpy3KH
THTA CeiicMHUECKOH, 3HAUMTEJbHO OTJHUaeTci OT HabdaIio-
7aeMOT0 TNpH AeHCTBHH CTATHUYECKOH HATPY3KH BCJE/CTBHE
yIPYronJaacTHUecKoii npHpomsl STOoro Marepuasna. Ha pHC. D
MPHBOJAMTCA TpadHK, MOCTPOEHHBIH MO pesyJabTaTaMm HCMbI-
TAHUIT [HJAHHPAYCCKHX OeTOHHBLIX 00paslloB Ha OCEBOE CXKaA-
THe TIPH PAas3qUYHOH NPOJOJIKHTEILHOCTH HAarpyKEeHHS. M3
rpaduKa BHAHO, YTO NPH COKpalleHHH TPOAOIKHTENLHOCTH
NEHCTBHS HATPY3KH MpeILebHOe CONpoTHBIeHHe OeToHa pas-
pYIIEHHIO NPH CKATHH CHJBHO BO3pacTaet, MOAYJb YNPyro-
ctH 6eroHa TakK:Ke Bo3pacraer, a npejaeibHas OTHOCHTE/Ib-
Has JeQopMaliHs CxaTHs OCTaeTcsds NPAaKTHYECKH HEH3MEH-
HOH.

Ecii 0603HAYUTH NPOAOJKHMTENBHOCTh JEHCTBHA CHIH-
Malollleil paspylualoueil Harpy3Kkd uepes iy, npeaesabHoe Ha-
IpAMKEHHE YEPE3 Gy, MOAYJ/b YNPYrocTH uepes L, M OTHOCH-
TeJBHYI0 TNpeJebHyIo AchopMalnHio CHATHA UEPLE3 &, TO
s ananaszoHa 0,03<t, <8000 cex pesyibTaThl INpPOBEAEH-
Hbix T. XaTaHo HCCJaeA0BaHHII MOMXHO MPEACTaBUTb B BHIE

__I:==A +-Blogt,; 7==C-+Dlog t,; sc.=E, (2)

h'sl,_.

rme A, B, C. D u E —nocTosiHHbIe An51 AaHHOro OeroHa.

OTMmeyeHnnble Boillie 00lHe 3aKOHOMEPHOCTH CHpaBeaJii-
BbI H JJist cayuasi pacTaxeHHs. MOXKHO CUHTATD, UTO MpPH Ha-
rpyaKax THMa CEHCMHMUECKHX MPOYHOCTh OeTOHA VYBENHYH-
BaeTcs He MeHee ueM Ha 309%.

Iokaan P. Jaunrapa, P. Cesepua u Il. Tafinopa ([I-7)
MOCBSIEH ONMCAHHIO METOJHKH H Pe3yJbTaTOB HCCJIEA0Ba-
HHA CEHCMOCTOHKOCTH 4POUHBIX MAOTHH, BBLINTOJHEHHOT0 N0
pyKoBojicTBoM Komuccnu no apounpim miotuHam HHCeTHTY-
Ta TpPaXXJaHCKOro CTPOHTeabCcTBa BeaHKOOpPHTaHHHU.

Ilocse kpatkoro o63opa padoT TPeAINeCTBEHHHKOB aBTO-
pbl OTMEUAlOT, YTO K HacToslleMy BpeMeHH HaunOojee noJ-
HO H3YYEHHBIMH SBJAIOTCS BOMPOCH pacyera CEHCMOCTOH-
KOCTH JKejle306eTOHHBX paMHbIX KapkacoB. CoopymeHus
3TOTO THIIA MOTYT BbIlepAHBATh BO3JCHCTBHE 3HAUHTENLHBIX
MECTHBHIX NepeHanpsKeHHil pacTAKeHHs: H HMeloT DO.bIYIO
pPe3epBHYI0 €MKOCTh JIJIS TMOIJIOLLeHHSl SHEPruH B pesyidbTaTte
BO3HHKHOBEHHs1 Heynpyrux pehopmaiuid. ApPOUHBIE JIOTHHBI
OMTH HE apMHPYIOTCA, BCJEACTBHe 4ero OHW He obJagaioT
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yKa3aHHLIMH CBOACTBAMH, OJHAKO 35TO HE MEIIAeT MCIOJb-
soBaTh AJd8 HMX pacuera JAOCTHYKEHHUS CHNEKTpaJbHOH TEOPHH
celicMOCTONKOCTH, XOpPOIIO PasBHTOH MPHMEHHTE/NbHO K CO-
OpYIKEeHHAM JaHHOrO THNA.

Apounas TiIoTHHa oOJajaeT GECKOHEUHBIM HYHCJIOM CTe-
neneit csoboapl. CymecTeyer HECKOJbKO cnocofos, IMO3BO-
ASIONHX NMPCACTABHTbL €e B BHJE CHCTEMbl C KOHEYHBIM HHC-
aom creneHeii csoboan. Kax noxasanu pabotel O. 3eHKe-
puua i, HauboJsee BLITOJHBIM B JaHHOM caydae Oyjer npH-
MEHEeHHE MeT0/1a KOHeUYHBLIX 3/1eMEHTOB.

YpaBHeHus ABHKEHHA apOUHOH [VIOTHHBI € KOHEYHBIM
gqucJoM creneHeil ceobolbl, KoJaebdioliencs MpH 3amloJHeH-
HOM BOJOXpaHHMIHILE, B MaTpHuHoil ¢opme HMeeT BHI

mq+-cq -+ kg =— g, (3)

roie m, ¢ H kR— COOTBETCTBEHHO MAaTPHIlBI MaccChl, 3aTyxa-
HHS W ’KeCTKOCTH, § — BEKTOp nepeMmelienus (ToukH 0003Ha-
yajor AxdbepeHLHpPOBAHHE 10 BPEMEHH); »x — TaK Ha3biBae-
Mas FHApoAMHaMHYeCKas MaTpPHIA.

Ecay ¢ He paBHO HYJIO, TO pelleHHe TIONyuaercs BecbMa
CIOMHBIM; OJIHAKO KOrja 3aTyxaHHe HeBeJHKo, MOMKHO NpH-
HATh ¢=0, MOCKOJbKY 3TO JAONYIUEHHE MOUYTH He BJAHSET Ha
4yacToTHl H Gopmbl COOCTBEHHBIX KoJieDaHHH COOPYIKEHHS.

MaTpuusl m U % MOXKHO OOBEAHHHTb, H €CJIH Pe3yJbTH-
pyIOLLyI0 MaTpuily o603HaynThb uepe3 M, ypasHenue (3)
npu ¢=10 npEMer BHJ

Mg -} kg =0. (4)

Cnoco6 NMOCTPOCHHA MATPHLL MAacCbl H YKECTKOCTH NpH
TPEYroJbHBIX KOHEuHbIX 3JemeHTax H3BecteH. Ilonyyenue
THAPOAHHAMHUECKOH MaTpHULbl oDJerdaercs pelleHHeM ypas-
HeHHs1 Jlansaca mpu AONYILEGHHH 0 HECIKHMAEGMOCTH KHAKO-
CTH H OTCYTCTBHH BOJIH Ha NoBEepXHOCTH. CyIIECTBYIOT YHC-
JIEHHbIE MEeTO/bl penieHds ypapHenus Jlanmaca, Ho B cayuyae
APOYHBIX NMJOTHH OUYeHb TPYIAHO BLIOpATh TpPaHHYHBIE YCJIO-
BHA. [lostoMy mesecooGpasHO HCNOJAbL30BATh aHAJOrOBBIE
npuboper A, Hccnenosanus Tafviopa nokasanau, uTo
CA€AyeT NpH MOJAEJHPOBAHHH NpHHMMAaTb JUIMHY BOJLOXpa-
HHJIHIA He MeHblle, yeM 2,5 BbICOThl IJIOTHHBIL.

~10.C Zienkewicz. The finite element method and its ap-
plication in vibration analysis symposium on numerical methods for
vibration problems. Sauthampton Univ., July 1966.
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C 1958 r. 8 Komurere apouHblx njaoTHH HHCTHTYTOM
rpaX<1aHCKOro CTPOHUTENHbCTBA BeJHKOOPHTAHHH OBLIH TIPO-
BelleHbl HCCAed0BaHHs CCHCMOCTOHKOCTH psajla apOUYHBLIX [J1O-
THH. B jl0oKaaje paccMaTpHBaloTcsl JBe cXeMbl: cxema /[
¢ TIOCTOAHHBIM YIVIOM pacKpbitia (pHc. 6,a) 1 cxeMa 2 CH3-
MEeHAIOLUIHMHCS yraamMu packpoitusg (puc. 6,6). Moaeaun ns-
rOTOBJSAMHCH W3 LEMEHTHOro pacrsopa ¢ pasMepaMH 3Jje-
meHTOB 6,4 38,4 cx. OHH yCTaHaBAHBAAHUCH OJHA OT JApY-
roii Ha paccTOSHHH, PaBHOM TpeMm BhicoTaM. [lHHamMHuecKoe
MoAeJHpOBaHHe NPOBOAMJIOCL IO INPHHIENY, uTOOLL 4HCIO
Kot 6HJ10 0JHHAKOBLIM A5 MOZEaH M mpoToTHna. Hacro-

Crema 1

e
et [ 520 [

Puc. 6. Bun moaeneil apouHblXx NJOTHH,
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ta coOCTBeHHBIX KogeOGanuii MpoTOTHNA oOnpeae/isjiack co-

OTHOLLUEHHEM
- SER -"I'.. ; E:l Tu =
m“ e mu (an) (f:‘" ) ( Tu : {D)

rine o — coOCTBeHHAs uacToTa; h— BBICOTA MJIOTHH; E —
AHHAMHYECKHH MOAYJIbL YOPYrOCTH; y-— Macca B eIHHHLE
obnpema. Muaekcw «m» # «M» 0003HA4alOT NPOTOTHN H MO-
nedb.

© Jlasm obGecneueHuss AHHaMHYecKoro nojgoOHa Tpebyerci
yAoB/eTBOpeHHe yea0BHa KowH kak s [VIOTHHB, TaK H
JUIA TIPHCOEAHHEHHO0NH AKHAKOCTH, 4TO TpeOyeT paBeHcTBa jiH-
HAMHYECKHX MOAVJeil H VAeJbHBIX Macc A48 MoJetn H npo-
Toruna. Ha npaxkruxe 3toro BecbMa TPYAHO JAOCTHTHYTb, H
NPHXOJAHIOCH HECKOILKO OTCTYMAaTh OT YKA3dHHBLIX HKECTKHX
TpeboBatuil,

Cxema 1 Crema £

Pue. 7. PazOGueka cxem [ u 2 na KOHeuyHble
SN0 MEHTHL,

Ilas onpejesiednsi pe3oHaHCHBIX vacToTr H Gopm Koseba-
HHil SKCMEePHMEHTAJbHbLIM NyTeM Ha MNOBEPXHOCTh KaxKI0H
MOoaean Oblsla HaneceHa CeTka M3 TOYEK, COOTBETCTBYIOUIHX
dopmam Teopernueckoil uieanusaumu. B y3aax CeTKH
OBIVIH HAKJIEEHLI KYCKH JHIIKOTO NJAcTbipsl, KOTOPBIA MO3BO-
JAAJ1 3aKpenyiATh B 3THX TOYKax HeDOJBIUOH akcelepoMerp

Puec. 8. Cxema [

Gopunl Koaelanufl MoZeaAH NMAOTHELL



(BecoM Bcero 2 2). [locae ycranoBkd BHOpaTopa B COOTBET-
CTBYIONLEM MecTe I onpejefeHus Kaxaoi (opMbl KOJe-
GaHHil aKCeIEPOMETp YCTAHABJAHBAETCA B TOUYKE 02KHJAaeMOM
MAKCHMAaJbHOH aMIVIHTYAB KoaeGanuil. 3ateM npd nocre-
MeHHOM H3IMEHEeHHHM 4acToThl KoaebOaHHH HaxoAnaachb pe3o-
HaHCHA§l 4aCTOT4, COOTBETCTBYIOLLAs H3ydaeMo# (opMme Ko-
nebanmit. IloaBoasa mocJie-
JoBaTEJbHO BTOPOH aKce-
JepoMerp K OCTaJdbHLIM
TOUKaM, yjaBajocb onpe-
NCJIUTH aMnauTyasl 0 (a-
3bl  KoaeGaHHMH  JaHHON
¢opmbl, a 3aTeM, HAEHCTBYA
Takum ke ofpazom, H
Apyrux ¢opm.

_ Pacuer coBCTBEHH BIX
yactor H opm KoaebaHHH
NJAOTHH ObliJ BBINMOJAHEH TIO
METOLY KOHEYHLIX 3JIeMEH-
ToB. [las cxembl [ naortuHa pasjienssiach Ha pPasHOYroJib-
HBIE TPEYTOJNbHHKH; JJI51 CXeMbl 2 HCIOJIb30BaJHCh B OCHOB-
HOM NPsIMOYTOJIbHbIE TpeyroJbiuky. Pacujienenne nioTHH
Ha KOHeuHble 3JeMeHThl aas cxem / u 2 npHBeAeHo Ha
puc. 7.

Ha puc. 8 npeacrasnens ¢opmpl KoirebGaHul, noayuae-
MbIE TEOpPEeTHYECKHM NyTeM IJIs MOJeJH NJOTHHBL 10 (XeMe
I (cm. puc. 6,a). BeanynHol cOOCTBEHHBIX YACTOT MOJAEJH
xapakrepuaviorcs aaHHbiMu Taba. 3. Ha puc. 9 noxasanw
dopMel KoaeGauuit Aaa naoTHHe no cxeme 2 (puc. 6,0).
B Ta6a. 4 npuBeleHbl BeaHYHHB 4acTOT COOCTBEHHBIX KOJie-
Ganuit naoruuel, Yacrorsl HallieHs SKCnepUMeHTaJbHBIM
myteM (TMoayyeHbl HeMmOCpPeACTBEHHO M3 ONLITOB H YMHO-
XKeHu Ha KoadpduunenT noaobusa 0,029).

M3 maHHbiX, NpHBEGHHBIX HA pHC. 8 ¥ 9, BUAHO, 4TO MPH
HaJHYUH BOABI B BOAOXPaHHJHINE 4aCTOTH COOCTBEHHHX KO-
JeGaHHil NAOTHH CylleCTBeHHO cHUKaloTes. OTrMeuaercd, 4To

Tadnnuwa 3

YacroTn (B 24) cqﬁcraeuuu: Konebannit mogean (cxema 1)

Puc. 9. Cxema 2.

DopMn koaneGannfi BaTYpHOro CoOpyHe-
HHSA.

HauMmeHoBaBHe & i I's I Is fa

753
458

Bogoxpasnamue ne 3anonueno
Bogoxpanunuuie 3anoaxexo
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490

1 098
722

1 435
959

I 450
1 037
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peay/bTaThl Pacuera W JaHHLIC SKCIEPHMEHTa JOBOJLHO XO-

pouio COrTIacCyloTCHl.

TlepexoJsi K H3yYEHHI0 peakKUuH IJIOTHH Ha cefcMHYe-
cKoe BO3AeHCTBHE, aBTOpPHl YKasuBaloT, UYTO 3Ta peakiHd
B KaJOM CJyuae MOxKeT ObiTh ONpefiejieHa TOYHO, eC/H

Tadanuma 4
YacToThl (B 24) cofcTBeHHbIX KoJebaHHi mIoTHHBI (cxema 2)

Hanme HoBauHe Fi fa fa Fa
Bopoxpaunmnue ne 3a-| Pacuer 2,06 | 2,31 | 2,78 | 3,86
MOJIHEHO -
skcnepumedt | 2,24 | 2,49 [ 3,32 | 4,08
Bopoxpauuaniue 3sanoa-| PACIET 1,88 2,02 2,98 | 3,3
HEeHO

sxcnepument | 1,92 | 1,92 | 2,94 | 3,71

BOCNOJbL30BATLCA METOJOM pAasjoXeHHs BO3JEHCTBHA INO
popmam coOcTBEHHBIX KoJieDaHui coopyeHHs ! Peaxius
OTACJBLHBIX (opM MOTYT OBITH BBIYHCJEHBI AJ# JIOOOr0 OT-
pesKa BpemeHH { M3 HHTErpajbHOr0 ypaBHEHHA

£.. LG (t—%)

. "ilzie T
g=FF'M j )
0

rae F— marpuua HOpMaJabHOH (OPMBI aMIVIHTYA, OHA HOP-
MaJIH30BaHa Tak, uto F'MF=1;
I — elHHHYHA" MATpHLA;
M — o0beauHerHass matpuua maccol (M=m+x), onpe-
JleJleHHas 10 ypasHeHHIo (4);
i (t) — yckopense KousieGaHHil OCHOBAHHA B MePHOL Bpe-
MEHH T;
@i — (-9 cobcTBeHHas uwacrora Konebanui (0Oe3s sarty-
XaHHA);
C — ornomenne Ko3pduunenta gemMndupoBanui K KpH-
THUYECKOMY JleMNIpHPOBAHNIO;

rr=w: (1 —C).

sinrg (f — ) o (E.}

ri

Y

! Sjech uMmeercn B BHAY H3BECTHHIE cayuail, Korja ceficMHUecKoe
BO3ReHCcTRHE 3ajaH0 B BH/AE AaKceJeporpaMmbl KoJehaHHil ocHOBaHHA
TVIOTHHL, paccMaTpPHBAEMOTD Kak KecTkast naatdhopma, Bece TOUKH KO-
TOPOH npu JEMJIETPACEHHH COBEpPLIAINT OAHHAKOBLIE JBHMKEHHA.
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O6uias peakxilig COOPVKEHHH Oyaer L‘}’MMﬂff pean:lmi'r
pcex Gopm B JaHHBIH OTPE30K BPEMEHH.

CTporuit Merog pacuera aBAsiercss CAOAHBIM, [OCKOJb-
Ky on Tpebyer HHCJAEHHOrO MOWAroBOro MHHTErpHPOBAHHS
ypaBHeHHH JABHAEHHS COOPYXKeHHs ¢ HeOOJAbLIHMH MpO-
MeXyTKamMu BpemenH. CrnekTpaabHblit Merom JAaer 803-
MOMHOCTE NOJYYEHHSI MAKCHMaJbHULIX NepeMelleHnl, CKo-
pocTell #w yCKOpeHuiH KkKoJeDaHHH NJIOTHHBI AJAA OTAEAbLHBIX
¢popm. Hanoxkenne 3THX MaKCHMyMOB, OJHAKO, He mnpej-
cTaBiT OOLEH MAKCHMAJbHOH pPeakitMy COOpYyXKeHusd, Mo-
CKOJIBKY TIPH TPOCTOM CYMMHpPOBAaHHH He OYAYT YHTEHDI
dasoBble CABUIH MemKAY KoJgeOauusiMmMu pasaHunbix popM.
OuyeBHAHO, MTO CMEKTpaJblblii MeToJ MoxHO Oyjaer npu-
3HaTb TIpHEMJIEeMLIM B TOM cJay4yae, ecaud Oyiaer HaHlaeH
YAOBJAETBOPHTEABHbBI MOAXOA K OObEAHHEHHIO PeaKIHH
OTAe/bHBIX opM.

TaGaunua 5
¢D]‘JH_}"JIH AJsa ounpegeJeHHA abmed peakiHH COOpPYHCHHH

Mopaasuoe
cefleMo- Cymuapuie ceflcMoposaeRCTBRR
Mevon Boageficr-
Bite
1. Bepxuero npeaeaa Ry EE";
n

2. Poaenbaiora Ry V E R}

A

3. Ilwennunrca R, E R+ V Y R}
il i
2

4. Mepyanta n Xaacona Ry m’ Z Ef-]— ‘/ER'—'
n

1

(m’ 4 1)

B cBa3n ¢ H3N0KEHHBIM OB CAeJaH pAd NPeAIOKEeHHH
AA8  COUJeHEeHHA OTAeAbHBIX MOLaJAbHbLIX BO3JeHCTBHHA
¢ LEAbIO NOJYUEHHST ¢ JOCTATOYHLIM NPHOJHIKEHHEM HCTHH-
HOr0 MaKCHMAJbHOTO BO3JASHCTBHSA, ITH NpPEeAJNOKEHHs CBe-
JeHsl B Taba. D.
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OTtmeTuM, 9T0 QUrypHpyiollass B NOCJAEAHEH CTPOKe Be-
JgHUHHA M’ — HEKOTOpbl BecoBOH Koddduuuent, KOTOpLIHA
foJ#eH NoADHPaTLCA IMIHPHYCCKHM TIVTEM.

C neawvio odocHoBaHHsl BbiOopa crnocofa CYMMHDPOBAHUA
peaKunH IVIOTHH Ha 3eMmJeTpsicedHs (cxembl | ¥ 2) onpejne-
JSJIHCh  CTPOTHM  METOAOM H ¢ MOMOLULIbIO CHEKTpalb-
HOTO METojJa IpH HCMNOJb30BAHHH pasiHuHbIX GopMmya aasd
cymMMupoBaHus (Tabda. D). 4
B pacuerax CeHCMHYeCcKoe
po3jeiicTBie OBbLTO 3a1aHO
B BHAE axceneporpam
Tpex KATHPOPHHACKHX
semaerpsicenuii: 1) Canta- 4
Bapb6apa, 30 niona 1941 r.
(MakcHMaabHOE YCKOpeHHe
0,24 g, MpPOJL0JHKHTE k-
noets 10 cex), 2) Tadr,
21 mionsa 1952 r. (coorBer- 2
crBeiHo 0,18g u 24 cex) u
3) 3ab-llentpo, 18 masa 4
1940 r. (0,23g n 30 cex).
[Tockonbky OGeron obaa-
Haer OTHOCHTEJbHO  He- , - 20
OO0JBIIMM BHYTPEHHHM IIO-

: . _ Pwue. 10. Makcumanuhulie paananb-
rJoleHHeM, BeIHUHHaE KO Hhe CMEWCHAS r 10 BHCOTE IleH=

s¢pdunuenta s3aTyxauns B TPaabHOll KOHCOJAH (NpH 3eMIeTpA-
pacuetax 3ajaBalaCh B  cedHH 3, AeHCTBYIOLIEM B Hanpasje-

npejenax or 0 po 0,10 nue BepxoBoR rpadd AJdA  pasany-
KPHTHUECKOTO. HuX Kospduupentor C 3atyxaunua).

B noxaaze THHHBOASATCA HEKOTOPHIE pe3yabTaTtbl pacue-
TOB, MPOH3BEILEHHBIX NyTeym NOLIArOBOTO pellieHns OO0ILero
ypaBueHua (6) ¢ momouibio 2BM. IlokaaniBaercs, 4To H3-
MeHenne koadduuuenta C zatyxaHug B npejenax or 0,04
a0 0,10 cpaBHHTENBHO Ma/a0 BJAHAET HA PE3yJabTaTbl pacue-
Ta; A8 WIJIOCTPAUHH 3TOTO [OJOXKEHHH MNPHBOIATCA KpH-
Bole (puc. 10) cMemteHHii UCHTpPAJAbHOH KOHCOJH TO/1 BO3-
AeHcTeHeM oaHoro H3 semJaerpsiceHuit npu C=0,04; 0,07 u
0,10.

Hanpsixennoe cocrosHue MVIOTHH Heoae0Baloch NPH
PAasIHYHBLIX yraax MeKJAy HanpasJIeHHCM CeHCMHYECKOro
BO3SNEHCTBHA M OChbID) KAHLOHA, TIPHYCM 0KAa3aJioch, UTO MakK-
CHMaJ/ibHble apOYHbLIe HANps:KEeHHg A8 YIJ0B, OTJHYHBIX OT
HYJIfl, HHKOr/la He TIpeBbillaIl noJydyaeMbiX TMpH YHCTOM Mpo-
doJbHoM cedcme, B kawyectse npumepa Ha puc. 11 mpexa-
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CTABJICHb! KPHBbIE H3IMEHEHH MaKCHMaJbHbIX HanpAXeHHH,
AGHCTBYIOLIIHX B BEPXHEH apke, NpH ABYyX yrJjax noaxoaa
ceiicMuuyecKkoro sosjeicreua: 0=0 u 0=230°.

PaccMartpuBas ciyuan 3anoJiHEHHOTO H yCTOro BOJAOXpa-
HHJIHIIlA, aBTOPBI YKasbIBAalOT HA TO, 4YTO MAaKCHMaJibHbIE
CMCUICHHST UEHTPAJbHOH KOHCOMH MpH CEHCMHYECKOM BO3-
ACHCTBHH B YCJHOBHAX HE3ANOJHEHHOrO BOJIOXPaHMJHILA

'gﬁ: 6 - E=00% ~g=0°
£-0-5T"

- by P

L~

Pue. 11. Cxema 1.

Makcumansnoe pacraruBaouice Hanpamenue

BAOJAL CPETMHHON [OBEPXHOCTH BepxXHeil apkn

Lag OBYX YraoB nogxoja ceficMHyecKoro Bos-
ACACTBHA NPH 3eMAeTPSICeHHH 2,

oTyiHyaloTcs He Gosee ueMm Ha !f3 OT oOWINX MAKCHMAJBLHBIX
CMEIICHHH B YCJ0BHAX 3anoJgxHedHoro. OnHako NpH MYCTOM
BOJAOXpaHHJHILE CHHMAIOWHE HaNpsiKeHHsd, Bbl3biBacMble
AeHCTBHEeM  THIAPOCTATHUECKOH HArpy3kH, OTCYTCTBYIOT,
BCJAEACTBHE YEro noa BAHAHHEM CeHCMHYecKoTo BO3jJeH-
CTBHSI MOTYT BO3HHKATh PAaCTATHBAIOLLIHE HalpsiKeHHs.

ConocrapieHHe pesy/bTaTOB pacueTa, MPOH3BELEHHOTO
CTPOTHM METOAOM H C IOMOIILLIO MeToda CHeKTpasbHoro
pasJyioXKeHus1 BO3JAeHCTBUs 110 (PopMam COOCTBEHHBIX KoJie-
GanHii COOpPyXKeHHS C IleNbl0 OUEHKH pPAa3JHYHLIX CIOCO-
60B CYMMHpPOBaHUS OTACJALHLIX QOpM, TpHBOAHTCA B Taba. 6,
B KOTOPYIO CBEAEHBI pPajAHaJNbHbLIE CMEUICHHA BEpPXHEeH TOUKH
HEHTPadbHONl KOHCOJH, BBIMHCJEHHbIE DPasJHYHBLIMH CIOCO-
GamH.

Pacuernl BmimonHennl Ge3 yuera satyxauus. CrartHue-
CKOEe OTKJIOHeHHe 10J AeHCTBHeM IHApOCTaTHUEeCKOro JasJie-
HHA He BKJIOUEHO.

H3 Ttaba. 6 BHAHO, YTO HaWJyullHe pe3yJbTaThl Aaer
npuMeHenue merona 4 (cm. tabua. 5) npH BecoBom Ko3abhdgpH-
IHeHTe M’'=2; oanaxko MeTodbl 2 H 3 TaKxkKe AaloT B obuiem
YAOBJETBOPHTEAbHbIE PE3Y/bTAThI.
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TaGanua 6

ConocTasjleHHe PasiHIHBIX cnocoboB CyMMHPOBaHNA
OTAeNEHBIX OPM peakUHH COOpPYIKCHHHA

Paauassine cMeULeHHEA, TOAY9¢ HHLEe
Max u- Mo npRGanKe HHMM MCTOZaM
Crronnne MABHWE (taGa. §)
= BOAOX I HH- PaaRAabHEE
5 AnlA CMCLILE I,
ag b M 1 ‘ 2 3 4
'_ = e
| 0 Hoaxnoe (), 858 1,020 | 0,808 | 0,914 | 0,951
| 30 - 0,738 0,887 | 0,701 | 0,792 | 0,823
2 0 ! 0,838 | 1,040 | 0,847 | 0,948 | 0,98l
0 20 d 0,786 0,986 | 0,796 | 0,890 | 0,920
2 30 . 0,725 0,905 | 0,735 | 0,820 | 0,847
3 0 K 2,410 | 2,580 | 2,110 | 2,350 | 2,430
3 20 o 2,270 2,430 | 1,980 | 2,210 | 2,280
3 | 30 E 2,090 | 2,240 | 1,830 | 2,030 | 2,100
3 0 | Ouopomciennoe | 0,655 | 0,771 | 0,710 | 0,741 | 0,750

B 3akaioueHde aBTOPHl YKa3blBaloOT, YTO B JIOKJaje OCBe-
LLAI0TCS HTOrH JIHLIDL MEpBOro 3tana BLINOJHEHHS (0JbUIOH
MpOrpaMMbl HCCJIEZ0BAHKI CelCMOCTOHKOCTH apouHbIX TUIO0-
THH, HameueHHoft MHCTUTYTOM rpakaaHcKux HHxenepos Be-
JAUKOOpHTAHHH, BCJEACTBHE 4YEro NOJyuyeHHble BbIBOALI CJe-
AYET paccMaTpPHBATL KaK npejBapHTebHbIe.

B nokaane JI. Koynena (J-14) wmsnaraiorcs 0CHOBHI Me-
TOJAHKH pacuera CelcMOCTONKOCTH OETOHHBIX aPOYHBIX TLIO-
THH, npumenaemoit Biopo meanopaunu CIUA. Xots asuxe-
HHSl OCHOBAHHSA NMJIOTHHLI NMPH 3eMJAETPACEHHAX MOIYT HMETbH
JN1006oe HanpaBJicHHE B NMPOCTpaHCTBE, B pacueTax yuHTLIBa-
IOTCH TOJNLKO FOPH3OHTAJBHLIC [BHYKEHHS, pasjiejLHO Mpo-
JAONbHBIE W NONEepevYHbie 110 OTHOWIEHHIO K OCH YILeJbd
(DporoavHbiit W monepeunniit ceiicm). Cunraercs, uTo mo-
CKONLKY BepTHKaJbHbIe HHEDPIHOHHBIE HATPY3KH Majabl 10
CPABHEHHIO C BCCOM COOpPYXKCHHUH, OHH HEe MOIYT YrpoxKaTh
€r'o npoyHocTH .

Onpenenenne ceficMHYECKHX HHEDIUHOHHBIX Harpysok
MPOH3BOAHTCH 1O CNEKTPaJIbHOH MeETo/IHKe, MpHYeM pac-
CMATPHBAIOTCA TOJBLKO JBe OCHOBHBLIE (DOPMBLI COOCTBEHHLIX
KojiebaHuil COOpy»KeHUA: CHMMETPHUHAsT H OOpaTHOCHMMeT-
PRYHan. [naBHOM cuuTaercs neppasi, TaKk KakK HCXOAAT M3
TOro, 410 NMpojOJbHBIN ceHcM Oojee onacedH Aas NMPOYHO-

' B apounslX nioTHHaX ABOAKON KPHBH3HLL 9TO YC/OBHE MOMKET He
‘Beinonnareca. [lpus. asr.

3—294 33



CTH H YCTOMUHBOCTH [JIOTHHBI, 4eM NOnepeyHbiil. [1peano-
JIaraercs, uTo nepeas (popMa MOMET XOpOoWo MPEACTABTST
BCe CHMMeTpHYHBle ¢dopMbI NpH NpoaOJbHOM, a BTOpas —
BCe OOpPATHOCHMMETPHYHBLIC NPH NONEPEUHOM CEHCME.
Pacuer npoussoauTcs 1m0 METOAY «apKH — KOHCOH»,
TMIPHUEM NJIO0THHA pa3dHBaeTcsi HAa HEKOTOPOE KOJHYECTBO
npuaMatTHyecKux saemeHtoB. CummerpuuHas ¢opma Ko.e-
Ganuil 3araetcs Takum oOpasoM, uToObl OTKJOHEHHS LICH-
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Puc. 12, Onpeaeacune dopyut KoneGauuii npH CHMMETPHUIOM
CMELLeHHH.

2 — neppan opua xolebaunf (cummerpuunan); 6 — sTopas dopma kKode-
Gawni (cOpaTHocHMMeTpHunan); R — pagnyc no uentpaassol ocu: L —
AJAHHA apxd: C — aamma KOoHcoamn.

TPaabHOIl KOHCOJH ObIIH MAaKCHMAaAbHBIMH, a O0OpPaTHOCHM-
MeTpuuHags — yTo0bl OHK OB paBHLL HYJIO; CMELIeHIe oc-
TaJbHbBIX TOUCK ONMpeaefigioTcsl B HEKOTOPOill (PYHKUUH OTHO-
CHTEJbHOH Y1aJEHHOCTH OT LEHTPaJbHOH KOHCOJH.
[IpunaTOE 4YneHeHHe nAOTHHBI H 3agaiHbie GopMBl nepe-
MEILEHMI aPOK M KOHCOJell MmokasaHbl Ha pHc. 2.
KBajapaTbl Kpyrosbix 4acToT nepebiX JABYX (opm Koje-
OaHuil NJOTHHH ONpeaeNsioTcs nyTeMm NpHPaBHHBAHHA Mak-
CHMyMa NOTE€HUHAJbHOH 3HEPIHH COOPYIKEHHS BO BpeMsi Cro
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KoaebaHHAa MaKCHMYMY KHHETHYECKOH 3SHeprux. KHHeTHue-
CKaa 3HepPrus BKJIOYAET KAaK 3HEpPruio MaccChl COOPYHKEHHA,
TaK H 3HEPrHi0 Macchl NpHCOEAHHCHHON BoALl. [ToTeHuunannb-
Hast 9Heprus BKJAIOYaeT 3Hepruio nporufa U yKOPOUCHHS pe-
Gep apok H u3aruda KoHcoJseld, PacueTHoe ypaBHeHHe, NMOJY-
yenHoe Kpovidopaom!, uMeer caeaviolllnin BHI:

i T )

T i)
LEs . - AgL oky b 4k
s E -F;_"l' {42 R -+, 2 T [:’r?-—]—-’if_ﬂ;t'j'ﬁ."ﬂ F?]
w? i=l ¢

i=1 ; i=I /

" »

c : Bewd ke
Cs 2 pegl ok + Cy 2 2

Fa=] i—=1

R

(7)

rae o— Kpyrosas 4yacTora COOCTBEHHBLIX KoJeDaHHH NJA0TH-
Hbl, pad/cek;
i — HOoMmepa apok (l-i1, 2-it, 3-it u 1. 4.);
| — HOMEp KOHCOJIN;
n — obulee YHCA0 apok;
m — oblee YHCI0 KOHCOJeH;
E — moayab ynpyrocti, dyut/dpyr?;
[; — MOMEHT HHEepLHH Ce4eHHs] apKH OTHOCHTEJLHO Bep-
THKaJabHOH OocH, pyTH;
A;-—naomaab ceueHus NMJOTHHB Ha apke, dyr?;
Ri— MaxkcHMaJbHBLI  OTHOCHTEBHEIl Tporud apku i,
byT;
R — MAaKCHMAaJbHLIH OTHOCHTEJbHbLII NPOrud KOHCOJH jf,
GyT,
L;— nnuna apku, dyr;
i — JUIHHA KOHCOJIH, VT,
R;— paanyc KpHBH3HBI UEHTPaAbHON JIHHHH MAapKH i,
dyT;
a; — TOJILIHHA OCHOBAUHS KOHCOMH |, PyT;
b; — wupuna xoucoau j, hyr;
C; — TOJIIIHHA KOHCOJM j Ha rpeOHe, QVT;
Wi — Macca eJAMHHIBl AJHHB Oerona B apke [, QyHTX
X cek*yr?;
B; — ropu3oHTanbHblii  pasMep MpPHCOEIHHEHHOTO 00b-
€Ma BOAbl Y oCHOBaHUA apKu ¢, pyT;

*Grawford C. C. Earthquake design loading for thin arch

?Hli;t&?.]g‘gsi?d World Conference on Earthquake Engineering, New Zea-
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d;— ray6uHa BOALI ¥ apkH i, hyT;
w — oObeMHbIi Bec Boabl, QYHT/PyTY;
g — YCKOpeHHe cBOGOaHOro nagenus, Qyt/cex’;

Cy, Ca, Cy, Ci Cs— noCcTosIHHBIE HHTErPHPOBAHHI.

Jdas neppoit dopMn C;=99,1; C,=0,137; C;=0,0278;
Ci=0,198; C;=0,198.

Ilns Btopoit dopmb Cy=875; C.=0; C3=0,0278; Ci=
=(),230; C5=0,095.

Bsiakoe comnporusjgenne (aemndupoBanue) Ha OCHOBa-
HUH uceaeaosannit Oxamoto npunnMaercs pasHbIM 5% KpH-
THyeckoro, Bejinunna ofbeMa npHCOGJIHHCHHOI BOJbBL B COOT-
BETCTBHH ¢ HccaepoBaHusMu Becreprapaa, Ilanrapa u 3uH-
kKepHya u HaTtca npuHuMaercsa 1Mo 3aBHCHMOCTH

T —
b=—5Vhy,

rae h— makcuManbHaa ray0MHa B BOJOXPaHWIHLILE, & Y —
paccTosiHHe TO BepTHKAJH OT OTMETKH MOBEPXHOCTH BOALI
10 pacCMaTpHBAEMOH OTMETKH.

Ilaa sropoit Gopmbl b onpegensercs 3aBHCHMOCTDLIO

rae L — 1auHa JAHHK KOHTaKTa BOJAbI C HalOPHON TPaHLIO
NJOTHHBI, 4 X — PacCTOHHE OT OCEBOH BePTHKAJLHOR NJ0-
CKOCTH TIIOTHHBI (pHc. 13).

[lpu onpeaeseHHH pacueTHBIX YCKOPEHHIl 4751 PaHoHOB,
rje He pericTPpHpPOBaJIUCh 3EMJIETPACCHHSA, NPHHHMAIOT yMe-
peHHylo HHTeHCHBHOCTb ¢ yckopenuem 0,1 g (Ada CKaJbHBIX
ocHoBanuil). JJis OuYeHb CHJABHBIX 3eMJETPsICCHHH 3Ty Be-
AHYHHY yBEaAHUHBAOT B 3,5—5 pas H BBOAAT KOIDPHIHEHT
spdexTHBHOCTH Aast apounbix miothd 0,6, u, Taxkum obGpa-
som, nmoayuaior (0,1 g)-(3,5) « (0,6) =0,2g. Maxcuma/ibHble
YCKOpeHHsi MOT'YT HMeTh MECTO B mpejejnax nepHoion 0,15—
0,6 cex.

IlnHaMuyecKaa Harpyska B Kakoi-JH0O0 TOUKe MJIOTHHDI
NpsMO MPONOPLHOHAAbHA BBI3BAHHOMY CMCLUEHHIO (MpOTH-
6y) u npusejeHHoit macce B 9Toil Touke. [1pupesenHasn mac-
Ca BKJAIOYaeT KaK MacCy COOPyHeHHs, TaKk H TIPHCOCAHHEH-
HY10 Maccy Boabl. s onpejesieHus AHHAMHYECKOH Harpys-
KH neppoit (hopMbl OTHOCHTENbHBIH AHHAMHYECKHH nporu6
B KamxJoit nabGpaHHONH AJMA pacuera TOYKE YMHOMKaeTcsa Ha
s(hdeKTHBHYI0 Maccy, COOTBETCTBYIWOULylo 3TOH Touke. [las
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[MOJYHEeHHA CYMMapHOH Harpy3kH TOUEUHLIC HATPY3KH HHTEr-
PHPYIOTCA TI0 BCEH MJOILAJH COOPYKEHHA. ITY CYyMMapHYIO
HATPY3KY YTOUHAIOT 3ateM Takum obpa3oM, uToObl MAKCH-
MaJbHaa CABMramllas cHjaa, AeilcTBylollas B MNJOCKOCTH OC-
- HOBaHHg COODPYMKCEHHA, YAOBJETBOpsna TpeDOBaHHAM IMpPO-
eKTa.

Hna semiierpAceHH CpeiHed HHTEHCHBHOCTH (MopajaKa
6—8 GangoB) 39Ta CABHralollas cHaa MpPHHHMAaeTcHd pPaBHOH
20% 3ddexTuBHOrO Beca
Cﬂﬂp}r}HEI{HH H HNPHCOECAH-
HEHHOH Macchl BOJHIL

[TpoBenennbie HCCAELO-
BaAHHA NOKazaJlAH, H4TO Ma-
KCHMaJIbHAaa HArpyska npu-
XOJHTCA Ha  BEPXHIOIO
4aCcTh CepejlHbl apouHOM
AJOTHHBL, TAe HabualoaaloT-
¢ MaKCHMaJLHLIE [po-
rHOBLI.

BH,EJ; H BC¢IHYHHA HHEpP-
(IMOHHBIX HArpy30K, COOT-
BETCTBYIOLUHX BTOpOH (op-
Me KoJaebOaHHH, ycraHaB/H-
BdlOTCA C TMNOMOILBIY Ta-
ROIro e npHeMa, npHYeM
BeJIHYHHA Harpy3kH yTOY-
HAeTcs Tak, utobbl CyM-
MapHoe coBlajaliee Mo
HalnpaBJeHHIO YCHAHE Ha
OCHOBaHHe 0JHOH H3 I10JI0-
BHH cOoOpyMeHHsa vyaoBJae- Puc. 13. [lpucoeannennas macca
Tﬂﬂpﬂﬂg TEM Ke TI?EIﬁDHH- BOAbLI, BOBJCKaeMafg B JBHXeHHe
HHAM. BMECTe C INJOTHHOM,

Bl smiop. JHATDYSOR & T e e o e
loxasan na puc. 14.

Bo Bcex pacyerax cKaibHOe OCHOBAHHE IJIOTHHBI pac-
CMaTpHBaeTcs Kak abcosoTHO KecTKoe.

ITocne HaxoMaeHHs HATPY30K COOTBETCTBYIOUIHE JHHA-
MHYECKHe Hanps:KeHHs onperensiorcs Mo MeToay NpoOHBIX
Harpysok. Harpysku ropH3oHTaJdbHBIX H BePTHKAJbHBLIX 3J1€-
MEHTOB onpejesasiioTes sl Kax ot ¢opMmbl  KojeOaHHI.
Hanpsixenus nogcunTeiBaloTcs M0 3aBHCHMOCTH

9, =V13,) + (a.)". (8)
aT




31ecb: Op— pacueTHoe ceficMHUeCKOe HanpsMKeHne; oy
H Oy — HANpPsiKeHHs Ads1 NepBoit u BTOpoil (opm Koacha-
HUIL.

OObivHO pacuer BeAeTed AJds MNOJNHOro BOJAOXPaHHJHILA
H Ma/jblX H3MeEHEHHIl TeMnepatypbl MJAOTHHEL

HoKaalunK NPHBOAHT YeTbIpe npHMepa pe3yJabTaToB
CEHCMHYECKHX pacyeToB, BLINOJHEHHBIX AJs1 apoOYHbLIX TJ10-
T CLIA.

S e e

g1

Puc. 14. Tynmunpie 3MOPH HArpysok npu
JeM/ICTPACEHRN MPH yueTe:

a—neppofl gopMu kKodebaHuf: 6 — nropofl hopmm
KoJdeGanui.

. Ilnotnia Meanoyraitn seicotoit 160 m, aauHOil TO
rpebHio 442 m, ToMwHHON NO rpedHIo 6 M M 110 OCHOBAHMIO
44 m. CobGerBennas yactota KodeGaHuil aas neproii GopMul
2,0 2y, Aan BTOpPOIl 2,4 2y; MaKCHMaJbHLIe HaNpPsKeHHA LA
nepsbix aByx dopm 85 kec/cm®. Bmecre € HOPMAJbHBIMH
CTATHUECKHMH 9TH HaNpsAMEeHHS JOCTHralT Ha CKaTHe
134 kec/em® w Ha pacTsaKeHnne 44 Kecfem?,
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9. [Mnotuna Mopoy IlolHT BRICOTOH 143 M, TOJNUIHHOI
o rpebHio 3,7 u W Mo ocHoBaHHIO 16 x. [lanHa naoTHHBI 1O
rpebnio 219 a1 BOJIM3H OCHOBAHMS 105 m. PacuerHasn
qyaCTOTA COOCTBCHHLIX KoJeDaHuili mo nepsoii (opme 3 2y,
no sropoii (opme 3,8 ey. MaxkcHmanbHBIE TOACYHTAHHBIE
ceificmuueckie HanpsmeHus 80 xec/cm®, a cymmapHbie BMe-
¢Te ¢ HOPMAJbHBLIMH PACYCTHBIMH MaKCHMAJLHBIE CXKHMAIO-
mue 117 xeefem® u pacrarnsaiouime 62 kecfem®.

3. IMaotuna MouTHYeA10 BbiCOTOH 93 M, AJHHOH IO
rpedHio 311 s n BOaAnsu ocHosanus 113 M, TOJUHHOH MO
rpednio 3,7 & 1 no ocHosanuio 27 m. Hacrora cOOCTBEHHBIX
roaebanuii aaa neppoit opmur 2,7 ey, ana BTopol 3,7 2y.
MaKCHMAJLHBIE  pACYeTHbie  CCHCMHUECKHE  HalpAMKeHHd
D3 Kec/CcM*, a BMCECTE € HOpPMaJibHbIMH pacUeTHbIMH MaKCH-
Majbhble CcxKHMalomwue 81 Kecfem® u  pacTArHBaloLIHe
30 kacfoa. :

4. [Thoruwa Her KenboH BoicoTol 79 M, AAHMHOH 1O
rpedmio 104 M u Bdauan ocHopanua 30 M, ToauMHOI 1O
rpedHio 2 & u no ocnoBauuio 6 u. llojcynrTanHas vacroTa
CcOOCTBEHHLIX KoJeDaHHi aaa nepsoit dopmbl 5,5 2y, Aad
BTopoii 8,2 ey. MakcumanbHble pacUETHLIC CEHCMHYECKHE
HanpsKenus 15 TepBoix ABYX dopm kKoaedauuit 35 kecfcm?,
4 B COUECTAHMH C HOPMAJIBHBIMH PACUYETHLIMH MAaKCHMAJbHBIE
cxcumatompe 50 xec/em® u mMakKcHMaJbHBIe pacTATHBAIOIIME
20 xeclem®.

B 1965 r. Obls10 mpoBefeHo B HATYPHLIX YCJAOBHAX OI-
peaelieHHe HacTOThl COOCTBEHHbIX KoJeDaHuit naoTHHb MoH-
THuen10. Onn okasaaucs 3,1 2y aas nepeoit u 3,6 ey ads
BTOPOH (hOpMBL.

B cBA3H C KPaTKOBPEMEHHOCTBIO AGHCTBHA CEHCMHUYECKHX
HﬂFp}’EUH AORJAAAHHK CHHTACT BIIOJHE JAOMNYCKACMbIM HX 3HA-
YHTEeNbHOE (HaCKOJbKO, B J0KJajle He YKa3bIBaeTcs) NpeBbl-
IeHHe Han HDPMETHBH[:IMH pﬂCLIETHIJEMH DA ODOBIYHBIX Ha-
TPY30K.

B Biopo meanopauuu CILA nag ceficMHueckux pacueros
IPH MPOEKTHPOBAHHH ILJIOTHH 0asupylOTCs Ha CAeAyIoUHX
HOPMATHBHLIX TpeDOBaAHHAX.

l. Beronnbie NIOTHHBL paccMATPHBAIOTCS Kak yNpyrue
CDDP}’H{EHHFL_ KOTOpbLIE MOryT JHHaMHYCCKH BOCIPpHHHMATD
CEHCMHYECKHE BO3/ENCTBHIL.

2. HeobxomMo npeskie BCEro ONpEACNHTb MepHOI COO-
CTBEHHBIX KoJieOaHHit njaotuHbel. MakcumanabHoe cnekrpadb-
HOE€ CceHCMHYyecKoe Bo3/JelicTBHE MOMKEeT HMEeTb MeCcTo IpH
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nepuoaax coGeTBeHHbIX KoaeGaumii ot 0,15 mo 0,6 cex. Ec-
JH HauOOJbIIHE NepHoAbl COOCTBEHHHIX KonebaHHH NJAOTHH
JexaT B ITHX TIpejiesiaX, TO CUMTAETCs, YTO NJIOTHHA JAHHA-
MHYECKH BOCIIpHHHMaeT ceficMHUecKoe BO3/eHCTBHE.

3. Ecan ycraHnosaeHo, 4TO NJIOTHHA JHHAMHYECKH BOC-
NPHHHMAET CEHCMHYCCKHE BO3JEHCTBHS, CEHCMHUECKHE HA-
F]J}"E'EH PACCUHTLIBAIOTCH CJASAYVIOUIHAM NMYTCM.

a) onpeaensioT JBe OCHOBHble (opmbl KojeOaHHH NJI0-
THHBl — CHMMETPHUYHYIO H OOpaTHOCHMMETPHYHYIO;

5) onpeAeasiloT TNpHBeAeHHYIO (3(deKTuBHYI0) Maccy
MJOTHHBL 15 3THX ABYX Gopm KosebDaHHii;

B) onpejaeasiior npucoeauiennyio (3¢ dexrusHyio) Mac-
Yy BOADI,

) ONpeAe/AoT AHHAMHYECKYIO Harpysky Kak TIpOH3Be-
neHHe JHHAMHYECKHX MpOordi0oB TOUKH Ha CyYMMAapHYI Mac-
cy, NPHBEACHHYIO K 3TOH TOUYKE;

1) YTOUHSIOT 3TY HArpy3Ky, TaK 4TOOBI OHA COOTBETCT-
BOBAJA MAKCHMAJBHOIN BeJHYHHE CABUraloniei cefcMHIeCKoH
CHJILI 110 OCHOBAHHIO;

€) ecqu MJOTHHA pacnojozKeHa B paHOHe, He HMEIOILEM
ceficMHUECKOil MCTOPHH, HAM B pailoHe ¢ HeOOJbLIOH Ce-
CMHUECKOH aKTHBHOCTEIO, TO CABHTAIOULYIO CHAY IPHHHMAIOT
paBHoit 0,2 cymMMapHON INPOBEIEHHOH MacChl COOPYZKEHHA H
IPHCOEIHHEHHOH MaCChi BOJADL;

K) €ecam HMEIOTCsl CBeJeHHsi O BBICOKOH CeHCMHYHOCTH
pafioHa WJH 3aTHCH 3eMJETPSICeHHH, TO HArpysKy caeiyer
onpepessTh AJdsl HAauOOJbIIEH BO3MOMKHOH HHTEHCHBHOCTH
seMJeTpsACeHsl B COOTBETCTBHH € MHI. «T» H «I>.

4. Tlpunaraor ceilcMHUYECKYIO HArpysky OTACIBLHO /15
KaKaoH M3 ABYX (GopM KoaeOaHWA H ONPENENsIIOT Hanpsi-
JKCHHST JUIA KaXkaoi (opMBl MO TOJHOMY METOLY MPOOHBLIX
HATPY30K HJIH APYroMYy pPaBHOLEHHOMY METOAY pacuera.

5. CoeaHHAIOT HANPSUKEHHs: JJsi ABYX (opm KoseGaHHH
[0 3aBUCHMOCTH (8).

6. CymMupyloT anrebGpandccku celficMHYeCKHe HalpsiKe-
HHS CO CTATHYECKHMH /I HOPMAJBHBIX YCJAOBHH Harpysku.

7. Ilpeanoaaraercs, y4To ecad MaKCHMaJbHble CHHMAIO-
L[HEe HATIPAMKEHHA ¢ YYeTOM CCHCMHKH He NMPEeBbIIAIOT 1010~
BHHBl CAUMAIOUIHX HaNpPAMXKEHHH, COOTBETCTBYIOLIHX Mapo4-
HOH NPOYHOCTH OeToHa, TO COOpYMKeHHe CUHTAaeTcd HaltHK-
HEIM.

HMeercsa B BHAY, UTO BO3HHKHOBEHHE BBICOKHX DacTArH-
BAIOIIHX HATpPAXEHHH HE ABJAJETCH ONACHBIM, TaK Kax He-
auHeliHbie 3ddexTl, naacTHuecKHe AedopMalHH H TpeHHe
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B mBax B 3HAWITEJIbHOH Mepe MNOoracAT 3HeprHio Kosebda-
HHH.

B noxaane ([-26) I'. OGeprn, ®. Acue u E. Jloaerra,
'OCBAIICHHOM MO/LEJIBHEIM HCC/CLOBAHHAM CCHCMOCTOHKOCTH
MAOTHH, H3Jaraetrcsi MeTOJHKa, NPHHATAA B HHCTHTYTE
ISMES (Bepramo).

B Hauaje CBOEro JokJaja aBTOpe OTMe4aloT, 4To A0-
CTUTHYTHIe B 00JACTH TEOPHH CeHCMOCTOHKOCTH 33 MOC/elL-
HHE TOJbl 3HAUHTEJbHBIC VCNEXH OTHOCATCH IVIaBHLIM oGpa-
30M K H3yueHHio padoTbl COOPYHKEHHH B YIPYrOH CTaJHH.
PelieHHe BONPOCOB, CBA3AHHBIX C H3YYCHHEM PpaspyiIeHHH
COOPYXKEHHIl TPH 3EMIETPACEHHAX, AHAJHTHUCCKHM IyTEM
MO0Ka HeBO3MOKHO. Bocnoanuts 3T0T TIpodes No3BOJSAIOT
MOJeJbHbie HCCJAeAOBAHHA, ¢ NMUMOLIBI0 KOTOPBIX MOTYT pe-
HIATBCA TaKHe 3ajaui, Kak BbhiCHEHHe 0COO@HHOCTeH B3aH-
MOIEHCTBHS MEHMIY BOAOH BOJOXPaHHJAHILA H COOPYAKEHH-
€M, H3yYCHHEC HEJIHHEHHBLIX (PakTopoB, OT KOTOPLIX 3aBHCHT
MoBeJeHHe NOC/eIHero, B TOM YHCJIE BJHAHHS KOHCTPYKTHB-
HbIX pas3pbLiBOB (LWIBOB, TPELULHH), OUCHKH BJAHAHHA HEOIHO-
POMXHOCTH TeJa NJOTHHLI H MaccHBa OCHOBAHHA.

B uHctutyre ISMES MozeabHble HCCeM0BaHHS HCIOJb-
3YIOTCH JJIsi H3yueHuss paldoThl THAIPOTEXHHYECKHX COOpY-
MEeHHH KaK Ha yupyroi crajuu, TaK H Ha cTajJHH paspylie-
HHS.

Onpenenenne yactoT H GopM <cob6CTBEH-
HBIX KoneOaHHH, a TaKKe CeHCMOHANPAXKEH-
HOTI'0 COCTOSHHUS NJOTHH Ha YOPYrHX MOJe-
Jd X. B satom cayuae Hccsie0BaHHA BEAYTCA MO CAEAVIOLLCH
cxeme.

HHHAMHYECKYI0O HAarpy3Ky B BH/A¢ CHHYCOMIAJILHBIX BO3-
MYIMAIOWIMX CHJ TIPHKAAABIBAIOT K IVIOTHHE € ITOMOILBIO clie-
HHaJbHBIX BO3OyauTeneil ¢ pEryaHpyeMoH 4HacTOTOH HJIH
Jygime NPHAAIOT HYAKHBIC KoaeOaHHy TINIOTHHE U OCHOBAHHIO,
YCTAHOBHB HX AJdf 3TOr0 Ha ChneumdatbHOH cedcmonaatdop-
Me. Monenr obopyayercs TeH3oMerpaMH H BHOpOAaTYHKA-
MH, JalOlHMH CEHCMHYECKHE TNepeMelieHnss H HanpaxKeHUus
B 3aBHCHMOCTH OT YacTOThl; 3TH 33aBHCHMOCTH 3aJaloTcH
B BHAE aMIIHTYAHO-UaCTOTHLIX XapakrepucTuk. [asn sagaH-
HBIX BO3MylleHnii 70 Aaer 4dactoTel M (popMmel Kojedanui
Momenu (Oauako cOBHIajalollle ¢ HacToTaMH H (Qopmamu
COOCTBennbix Kosebanui), a TakxKe AelCTBYIOLIHE CeHCMH-
UECKHe HaNpfXKeHus B HaHOoJee BaXHBIX TOYKAX. ITH BO3-
AeHCTBHS MOTYT CBSI3HIBAThCH C [EHCTBHTE/JNBHBLIMH Nocpemr-
CTBOM 'KoaddHuumenTa ceficMuyeckoro nofobusi X, KOTOPbI
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B NPHHATON CXeMe paBeH OTHOWIEHHIO MOJENbLHOrO CeHCMH-
YECKOTO CIEeKTpa K CeHCMHYECKOMY CMeKTpY MpPOTOTHIAE.

[TousTHO, uTO KO3duiuent ¥ He ecTb MacwTabubii
KOS QUUHEHT Kaabl noaodua, a sBasercs mnapaMerpoM,
yKa3biBAIOUWHM Ha pasnuiy (popm koJedaHHH eCTECTBEHHOIO
3eMJETPSICeHHs ¥ CXeMaTH3HPOBAHHOrO, CO371aBAEeMOT0O Ha
MOJLETH. _

OueBHAHO, 4TO Koadduument ¥ zasucur or nepuota T
u Aemnduposanng (conpotusiacHusa) n. OQHAKO TOJBKO 3HA-
qeHHsT 24, NIPHHATBIE I8 ecTecTBeHHoro nepuoia T coopy-
JKCHUA, YUHTBIBAsA, 4TO AemnupOBaHHe fi; CBA3AHO C HHMH,
npejacTasasior uarepec. Ha camom aene na3secTHo, UTo B CO-
OpY/KCHHUSX, ABJAOWNXCA CHCTEMAaMH CO MHOPHMH CTeNeHs-
MH CBOGO/IbI, CYMMapHbIE BO3AENCTBUS SIBJAAIOTCA JHHEHHOHN
KoMOHHALLHEH BO3JACHCTBHH, OTHOCHALIMXCA K PasiaHUHbIM
dopmam. [Las pacyera NpHHHMAIOTCH CTICLHANLHO TI0A00paH-
Hble (asbl mepeMelelis, Tak Kak BCe OT/Ae/bHbie BO3AeH-
CTBH§ HE BO3HHKAIOT OJIHOBPEMEHHO.

[To mMuenuio aBTOPOB, IJsi NJA0OTHH 0ObIUHA TOJLKO Nep-
Bas (Gopma KoaeOaHHH; HHOT/1a HMeeT 3HauyeHHe BTOpad —
Bli¢ 3aBHUCHMOCTH OT TOro, CHMMETPHYHBLI JH 3TH dbopmbl;
chopMbl ‘G0Jce BLICOKHX 4acTOT JeXKAaT BHE NPELeIoB YacTOT
aemjerpsicedusi. Bosee Toro, OblicTpo 3atyxaiouiue Goaee
BLICOKHE (OPMBI 1al0T HeDoJbluHe HanpsiKeHud .

Ynpyryio Mojenb Jerko H3roToBHTh, KONJda HCC/Ie10Ba-
HHA CTABATCS TOABKO /51 H3YyYCHHs TOBEJEHHS COOPYHeHHS
B YIPYFOil CTa/ MM HE3aBHCHMO OT ero padoThl 3a mpejena-
MH NOCJIeIHEH.

Ecau HM3roToBuTh Mojaenab B macwrtadbe A=L+/L,, TO 0THO-
menusi &=FE,/E, MoayJell yIpyrocTs H MJIOTHOCTH P =10:/0m
OyAyT (PHKCHPOBAHDBI.

Torga mkaJibl BpeMeHH M YCKOpPEeHHit OYYT paBHbL:

o 1P1;2 £ |,f:=:;

-:I.—:.ﬂ,_:'fil‘lﬁ+

(9)

Mccanenosanua padoTh apOUYHBLIX NJOTHH
Mo cTajHH paspymenHa B HacTosiee spemsi HEBO3-
MOMKHO CO3/1aThk MOJE]b JAJs H3VUeHHH JAnWHAMHKH MIOTHHBDI,
VUHTBIBAIOUIYIO TakikKe ee craTtuueckylo paboty, T. e. cobeT-
BEHHbLIII Bec OeToHa COOpPYiKEeHHA M 0COOEHHO JeHCTBHE BOJb

i 3To MHEHHe SIBJAeTCH HEeNnpaBsHJabHbIM:  JLAR pacdeTa, dpouHbLX

NAOTHH MOTYT HMEeTh 3HaueHHe Heckosabko ¢opm coOcTeeHHbX Koaebha-
HHil coopymenus. flpum. asr.
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p Bojgoxpannauuie. M3BeCTHH KOMMIEKCHBIE TEOpPETHUECKHE
HecAea0BaHHs, VUHTLIBAKOLLHE B3auMHOEe BO3JAEHCTBHE MNJ0-
THHBI H BO/Bl BOJAOXPaHMJHILA, HO npodJema Bce elule oc-
Taercd HEPCLUICHHOH.

D10 ABJCHHE MOXKET B HEKOTOPHLIX aCHCKTaX BOCIPOH3-
BOAWUTLCS HA YACTHOH MOJEJH, KOTAa WKada IVOTHOCTH (L9
feroHa H BOJLIbI) ONPEACAACTCA OTHOUCHHEM

. (10)

Takoro pojaa mojaead uHcenwitbiBaduch 8 ISMES.
B T1abJ. 7 npHBEACHbHI KPaTKHME XaDAKTEPHCTHKH MJIOTHI,
ceffcMOCTONKOCTL KOTOPLIX HenbiThiBanachk B ISMES.
Tabauna 7

XapakTepACTHKH HEKOTOPLIX APOUYHBLIX NJOTHH

ot

hp=

o | Mac-
ﬂzﬁ;ﬁ Crpana * Tan naotumd mlzz.m_}“ [::n:; v
MOOCTH
AMGuecta Hraama | Apounas aposxoit kpu- | 118 56 75
BH3HH
Conejan Mexcuka |To e 150 92 | 100
Canta Posa | g L3 140 | 117 | 100
v Hoenano i A POUHO-T PABHTALLHOH- 200 | 138 | 150
Haf
Jew Upan Apounad aposkoii kpu- | 208 | 187 | 160
BH3HbI
Kypooe flnouna | To e , 385 | 184 | 180
[panuapes [Oroznaeus | Apounas 150 123 | 180
Paneas Hnan A pouio-rpariTalHoH- 307 | 111 140
HaA
Oxymapura Benecyana | Apounas anoskon kpu- | 145 o7 80
BH3HB

Ocobyio C10KHOCTL MPeacTaBAAIOT HCNBLITAHHA Ha pas-
pPyuwiesne AHHaMHueckux mojeneil. Korjla HHTEHCHBHbIE 3eM-
JIETPSICEHHA BLI3LIBAIOT HANPAXKEHHs B NJOTHHE, Nepexois-
LiHe rpa’Huubl ynpyroif paboThl, HAA0 YYHTLIBATL NJacTHYE-
CKHE CBOHCTBA MaTepHaaa H HaJH4YHe TIpEepLIBHOCTEl (LIBHI).
OTH (QaKTOpL KOPEHHBIM 00pPA30M H3MEHAIOT pachpeaene-
HHE CHJT HHepUHH.

Takas npunuunuanbHas pasHulla MeXK1y NOBEIEHHEM
COODYHEHHs1 B YIIPYroii CTaaHH H NOBEJEHHEM NpH pa3spy-
HWICHHH Jenaer BecbMa TPYIHBIMH KaK TEOPETHYECKHiT pac-
YE€T, TaK H MoJe/IbHLIC HCMBITAHHA, a CJEA0BATEIbHO, H Ha-
ACXKHOe onpejgeseHue Koagduuuenta 3anaca. Jlosenenue
‘MOJEaH 10 paspylueHHsi B W3BCCTHOH Mepe N03BOJfSET ole-
HHTH 3anac npouyHOCTH W BHIABHTL #anboaee BCPOATHBIC Me-
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cTa paspyuieHuss. TeXHHKa TPOBEJCHHS TaKHX HCIBITAHHH
BECbMa CJI0/KHA.

B ISMES npu uenwitaunm wMopgenein Ha paspyuienie
B MOCJeIHHe T0jJbl MCIOJAb3YETCs CJAeAVIOLLasgs MeTOILHKA.

HcnoasayeTcss Ta e MOJedb, 4TO W JJAs HCOLITAHUA
B YIPYroH 30He;, MOJACJHPYETCH TAKMKE BOoJa B BOJAOXDAHH-
JIMLLE; Ha 3Toi MoaeaH codgioaaeTrcs nonobHe coOCTBEHHOIO
Beca H I'HAPOCTATHUYECKOTO JIABJICHHUHA.,

“':-:h"_:l"c"i .'_:I-'-?E.'-' _I_-;"..I.-.' - -j'i.‘.-
. e e S s

Puc, 15, TlpuMep pa3spyliends MoienH npH YacTHYHO 3a-

NOJHCEHHOM BOJOXpanniniue (Bepxuue vuactid OJOKOB, he

HCIETBIBAIOWHE CHATHA OT THAPOCTATHYECKOH HATDY3KH,

KoNeGasineh KaK OTAeLHBIC KOHCOAH € HU3KON yacToToH H
NpH HACTYNAennH pesoHakca ob6pYIIHIHCH).

Ynpyro-njaacTH4Hbie CBOHCTBa maTepHana MOAENAH [0-
NOoOHBI <BOHCTBAM O€TOHA, a PacTAruBarOUlHe H CHHMAI0-
ILLHE YCHJHA HaXoAfTCA B TOM KE COOTHOIUIEHHHd, MTO H MO-
Ayaun ynpyroctH E. DTta ke Mojeab MOXKET OBITh HCNOJb30-
BaHa AJd HCCeJOBaHHA BJAHAHHA JHGIOUHPOBaHHOCTH
OCHOBAHHA, HACTO TPOABAAIOMIEHCS NMPH CHABHBIX 3eMJIeTpf-
CeHHAX, Ha paspylleHHe IJIOTHHBL.

OueHb Cepbe3HOoe 3aTpyJAHEHHE Bbi3bIBACT MOJACJIHPOBA-
HHe JeMInpUpyIONHX CBOHCTB 0€TOHA BHE 3aBHCHMOCTH OT
Toro, OyAVT JIH OHH BA3SKHMH, KYJOHOBCKHMH, MJIACTHYECKH-
MH WJIH Xe KoMmOuHauueil Bcex Tpex THmos. Kak mojenupo-
BaTh B 3ITHX CJaydasx celCMHYECKOe CONPOTHBAEHHe, 00ycC-
JIOBJIeHHoe Jaemnduposanuem OGeTOHA, TOKAa HEH3BECTHO.
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~ IlpocTeHIIHM CMOCOOOM HCTMBITAHHS MOJENEH INIOTHH HA
paspylieHHe ABIACTCA NPHJIOMACHAE K HUM CTALi0HAPHbIX
CHHYCOMAAJbHBIX KOMOGHHAIMA HAarpysok, HMEIOLLHX 4acTo-
Ty, OAH3KYIO K uacToTe coOCTBeHHBIX KOJeDaHHH MOIeNH,
[ipH TIOCTENEHHOM YBCJIHUCHHH HHTEHCHBHOCTH BO31CHCTBHA.
[Ips 5TOM YCKODEHHA B MOMEHT paspyluleHHs MO 00bIY -
HO He MOJETHpYIOT peasnbHOE 3CMJETPACEHHE, MOryllee pas-
PYIIATE NJIOTHHY, TaK KAaK pasiHuke hopm KoaedaiuH J0-
CTATOYHO BEJIHKO. Tem He MeHee 3TH YCKOPEHHS MOTYT Xa-

Prc. 16. THnpulBil NpHMep Paspylieiis Moae/il NpH ropi-

solTanbHbX Koaebanuux., Humibfig vacTh MJAOTHHBL OCTA-

dack Henoppe:kAeHHOH (4TO 4acTo HabJ0aaeTca B COOpy-

KEHUAX, PacnoJomenlibiX B OTHOCHTEALHO Y3IKHX U- san
V-ofpasmx KaHbOHAX).

PaKTepH30BaTh AHHAMHUECKYIO HAJCKHOCTD COOPYACCHHS,
XOTS, KOHeuHo, BecbMa ycaosHo. Takue nCnbITaHHA, NPar-
THKa koropsix B ISMES cebs 10/HOCTBIO OnpaBaid, BECh-
Ma TIONIE3HBI M NOTOMY, UTO OHH JA4l0T KauyecTBEHHYIO Kap-
' THHY AHHaMHYECKOro paapyiueHHs.

B TexHuky ucnbiTaHiii BHOCATCH YIYUIIEHH: COBpEMeH-
Hbie ceficMonaTdopMbl CMOTYT JyUlie MOJICIHPOBATD JAHHA-
MHYeCKHe mpoiiecchl, Oyjfer clenada MOMbITKa MpPoOTrpaMMH-
pPoBate paboty ceficmonaardopmsl 10 3aMepentoil HIH
338 aHHOH OCUHJIOTpaAMME.

* Ha puc. 15 1 16 npuBejieHa KapTHHA paspyuiCHHs MO-
leneit apounbix nJotuH, a ma puc. 17 paHa OJa0OK-Anarpam-
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Ma HCNBITATEJBLHOIO 000PYAOBAHHSA AJA H3YUEHHA AHHAMHKI
ApOuHO IUIOTHHBI, noarotasanpaemas b ISMES.

M3 conepsanug A0KAAJ0B, DPACCMOTPEHHLIX B HACTOf-
LLefi ryase, BHAHO, UTO LIMPOKOE pasBuUTHe 3a pyDeKoM [IpH-
obpend KBasnjMHAMHYECKHE METOABI pacueTa CejiicMocToil-
KOCTH OeTOHHBIX APOYHbIX [VIOTHH (T. € TaKHe MEeTOldbl, MO0
KOTOPBIM CEHCMHYECKHEC HHEPUHOHHLIC HATPY3KH OIpe/ieasn-
IOTCA TAK HJH HHaye M3 paccMOTpeHus koaebaHHi coopy-

Punc. 17. Cxema pacnoamgennsi oGOpyOBAHHA H H3MEpHTEJbHON anna-
patypul B [SMES,

I — naacTHHa H3 amoOMHHHA (22 ») Ha wmacaasoR naenke:; 2 — rpamutimfi dyn-
paMenTHmft G6aok; & — Mofeds; 4 — MEKTPOMATHATHRIE BO3GYANTEAH HodebHaHui
(MakcuMadpnan cHAa 2000 kzc; Ananaszod wacror 5—2000 24); § — cHioBLC YCH-
JUTENH; 6 — akcedcpoMeTp AAsd KOHTPONS ArHMAeHHH, 7 — CHeTHUHK KoaeSauuf: § —
YPasHUTeAb;, 92— maruutodion; [0 — renepatop wyMa; [/J — reHepaTop CHHYCOH-
JdadsHoro CHMHada; /2 — HaMepHTelbHnEe aKCcelepoMerpm; /J — npeapapHiedbibie
YCHTHTEAH ] — HHTErpaTORG , N T.I{'IJ‘HIITGI!J‘UH'_ I — auainia TOR CNeKTRa; 7 -
perHcTpHpyloulee yeTpoficTeo.

KEHHSI M € YUeTroMm ero JAHHaMH4YCCKHX CBOHCTB, a 34TeM
B pacucTax TIPOYHOLTH H }’CTDI:IIIHBDETII PaCcCMaTpHBAIOTCH
Kak geiictpyiomide cratuvyecku). Ha nytd paspadoTki TakHX
METOJIOB JIOCTHIHYTE HEKOTOPbIe YCHNeXH, XOTd MpeacTasIcH-
Hble JIOKJaJbl B 3TOM OTHOLUI€HHHM HepapHOLEeHHL. Handoub-
IIHH HHTepec AJA COBETCKOTO YHTATEAs MpPEeACTaBafeT 0-
Kiaja anramilckux cnenuaaucros  [JI-7], Henoab3oBaBiiux
B CBOeH PEﬁDTE‘ METOJ KOHEYHBIX 3IJEMEHTOB H INIOJVUHBIIHX
psiA HHTEPECHBIX BbLIBOAOB OTHOCHTEIBHO (opM coOCTBCHHDLIX
H BBIHVK/IEHHBIX (CeilCMHYECKHX) KoJeDaHHil apOuHBIX I10-
THH, BJIHAHHSI BOJAHOH cpeabl Ha 3TH KoaeGaHHs W JAp. DTOT
MeTod, vie mnpumeHaemblit B Coperckom Coloze ans pac-
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yeTa CEHCMOCTOHKOCTH MNJOTHH H3 MECTHBIX MaTepHaJaoB,
mpeicTaBasercs BecbMa MepCnekKTHBHBIM M HECOMHEHHO
MOJDKEH TOJVHMHTL Y HAc JAadbHeilwee passuTHe. Ero npu-
MCHEHHE BIJIOTHYIO MOABOJIHT Hac K BO3MOMHOCTH Nepexoaa
K JHHAMHUECKHM MeTojJlaM pacuera CeACMOCTOHKOCTH I1i10-
THH.

Hapsaay ¢ OTMEUCHHBIMH yCnexaMH, JOCTHFHYTHIMH B 00-
J4CTH pas3padOTKH pPACYETHBIX METOJ0B, HEJb3fl HE OTMe-
THTL OTCYTCTBHE Mporpecca B 4acTH MepecMoTpa H yTOoyHe-
HUSI HCXOAHBLIX TIPEANOCLIJIOK s pacyera CeHCcMOCTOHKOCTH
naoTHH. OCHOBaHHe COOPYKEeHHs BO BCeX JOKJajax TpalH-
ILIHOHHO paccMaTpHBaeTcsl KaK KecTKas miatdopma, Bee
TOUKH KOTOPOH COBEpLIAIOT NPH 3eMJETPACEHHH OJHHAKO-
BbIE MO BEJHYHHE H HAlpaBJEHHIO CHHXPOHHbIE H CHH(pA3-
Hble KoaebaHusa., Mex/1y Tem HMelolHecs JaHHbie HATYPHBIX
HaBGA101eHHIT (B YaCTHOCTH, TOJIVHEHHbLIE COBETCKHMH YUCHDI-
MH) MOKAa3LiBalOT, UTO KoJeOaHus OCHOBAHHSA NVIOTHHBI H Oe-
PEeroBbiX CKJOHOB NpH 3CMJCTPACEHHH HOCAT CJA0KHBIH Xa-
paKTep, HanpuMep MOTYT COMNPOBOAKAATHCS He TOJNbKO CHH-
(basHbIMH, 110 M npoTHBohasHEIMH KojJeOaHusaMH Oeperopsix
ckaoHoB. [Ipeanonaraercs naJdiee, 4To JABHKEHHA OCHOBAHHSI
NJOTHHBI 34/1aHbl HE3ABUCHMO OT OCOOEHHOCTEH €ro COBMECT-
HOM padoTbl ¢ CaMOH NJIOTHHOHW (00paTHOE BJAHAHHE MOCaer-
Hel Ha JIBHKCHHE OCHOBAHHS HE VUHTBLIBACTCA), TOrjda Kak
HaGalonednus, nposeaeHubie Muerutyrom ¢dusuku seman AH
CCCP, csuaereascrsyior o0 obpatHom. Haxonen, B pac-
CMOTPEHHBIX J0KJajax He paccMmaTpuBalorcg HauboJee oOT-
BEUAIOlIHe CYUIeCTBY 3aJauyd CTOXAaCTHUECKHEe TIOAXOJbl KakK
K 3alaHHI0 CCHCMHYECKOIO BO3ACHCTBHA, TaK H K MocTpoe-
HHIO METOJHK pacuera CelcMOCTOHKOCTH COOpYVKeHHIl,

Jlanpheiiee pazBUTHE ITHX BONPOCOB, INO-BHAHMOMY,
CTaHeT BO3MOMHBLIM JHIbL B pe3yibTaTe NPOBEJACHHA A0CTa-
TOYHO OOIIHPHBIX HCCJEJ0BAHHH, TakHe HCCJejl0BaHHA Be-
ayress B Hacroduee spema B CCCP mupoxkuym (poHTOM.
OcobeHHo BamHYIO POJb B 9TOM Jjede [PH3Balbl CHirpaTh
AOJTOBpPEMEHHbIe HATYpPHBIE HHCTPyMEHTaJAbHBIC HadJwae-
HHS 3a TNOBefeHHEeM NJOTHH TPH 3EeMJIETPACEHHAX, VHKE Op-
ranusosannsle B Slnownn u CIUA n mHauaTteie B nocaeanue
roasl takmke 8 CCCP.

HecomHenustit uutepec npeacrasaser jokaan (J/1-26),
COlepyKaHHe KOTOPOTO XapaKTEepH3yeT YPOBeHbL pPa3BHTHA 3a
PybGexoM MeTOAHKH H TEXHHKH MOJEJIbHBLIX HCCIAeI0BaHHM
CeHcMocTolKoeTH TtoTHH. HeKoropele fieTani METOIHKH He-
GiefoBanuil, npeadaraemoit ISMES, moryr oxasaTbhes mo-
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Je3HBIMM M8 Hallux Hecsaeposateded. Oanako B OCHOBHOM
3Ta METOAMKA He OTJHMYAeTCS OT IIPHHATOM Y HAC.

B sakJoueHHe HacTodlleli IaBpl Mbl CUHTaeM HeO00XO-
AuMblM OOpaTHTh BHHMaHMe uHTaTe/ el Ha pe3yJabTaThl HC-
CJeNOBAHHI JHHAMHUYECKOH npoyHocTH OeroHa, NpPHBELEH-
ueie B aokaane (J-1), ybeautenbHo yKasblBalouiHe Ha HE-
0OXOAMMOCTL IOBBIIIEHHS PAaCUYETHLIX XapaKTePHCTHK ITPOU-
HOCTH TIPH yuyere KOMOMHALMH HArpysok, BK/IIOYAIOUIHX
ceficMHUeCKHe.

I'naBa Tperth4

PACYET CEACMOCTOHKOCTH NJIOTHH
M3 MECTHBIX MATEPHAJIOB

Bornpocsl TpoOeKTHPOBAHMA H pacuera IJOTHH H3 MeCT-
HBIX MaTepuaJon ocseutaiotest B Aokaanax A. A. CroyHa H
E. C. Cmura ([1-15), JI. ®unna (J1-21), C. B. Meapenesa i
A. I1. Cunnupina (J1-23), M. L. Yarypsean u B. K. Capma
(J1-27) u 3. Baxanra (/1-8). B aTux AoKnajgax AaeTca OnH-
caHHe METOLOB ONEHKH CedCMHUYHOCTH paHoHa, BhOOpa pac-
YETHLIX NapaMeTPOB CeHCMHYEeCKOro BO3jleHCcTBHsA, OOUHX
NOAXOA0B K TIPOCKTHPOBAHHIO IVIOTHH H3 MECTHBIX MaTepHa-
JOB € YHETOM BO31CHCTBHA HArpysok OT 3CMJETPACEHHS,
METOL0B HCCJIE0BAHHs JHHAMHYECKHX CBOHCTB FPYHTOB H
MAaTepHaJoB, a TaKie BONPOCOB pacyera AHHAMHUECKOH pe-
aKIHH M TPOBEPKH YCTONMHBOCTH 3THX COOPYZKEHHI.

B nokaage C. B. Mensenesa u A. 1. Cunnupina (JA-23)
yKasblBAeTCsl, UTO 110 HMEIOUMMCsI HHCTPYMEHTAAbHBIM JaH-
HBIM M JPYTHM MaTepHajaM MaKCHMaJabHble YCKOPEHHS KO-
aeDaHui IOBEPXHOCTH FPYHTOB NPH 3EMJACTPACEHHAX 3HAUH-
TeJqbHO (B 2—4 pasa) NpeBbiIaT YCKOpPEHH:A, TMPHHATLIE
B CyllecTBylomieii ceiicMuueckoil mxamne. B noarBepijieHHe
3TOT0 NMPHBOAMTCA ONYGJAMKOBAHHAS B OTEYCCTBEHHOH JIHFE-
patype! Tabauia 3Ha4YCHHH MAaKCHMaJbHbIX TNapaMeTpos
ceHCMHUECKHX KoJeDaHHil NOBEPXHOCTH I'PYHTOB TIPH CHIbL-
HBIX 3eMJICTPACEHHAX.

Kpome Toro, ormedyaercsd, 4TO OAHOH BeJHUWHBI MAaKCH-
MaJbHbIX aMIJHTY] KojaeOaHui, 0e3 yKasaHHA COOTBETCT-
BYIOIIHX BpPEMEHHEIX NapaMeTpoB (NPOJLOJIKHTEILHOCTH,

1 C. B. Mensener, b. K. Kapanmeran, B. A. buxos-
cKHii. CeficMpueckHe BO3AeficTBHA Ha 3jaHuAa W coopymeHns, Crpoi-
namxar, 1968.
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KOJIHUecTBa H I10C/1e10BaTe/ILHOCTH TIOBTOPEHHH MaKCHMaJb-
HBIX MMNYJbCOB YCKODEHHs 38 BpeMs 3e€MJIETpPACeHudA), He-
JIOCTATOYHO LIl XaPaKTePHCTHKH CeHCMHYECKHX JIBHIKEHH
FPYHTOB H PACYETOB CEHCMOCTOHKOCTH THAPOCOOPYKEHHI.

B pokaage A. A. Croyna u E. C, Cmura (IL-15) naercs
OMHCAHHE BEPOATHOCTHOrO MOAX0/Ja K ONpPEAeJICHHI0 OCHOB-
HBIX TIapaMeTPOB «PAcuYeTHOro» 3eMJETPSCeHHs M yKa3biBa-
JOTCS COOTBETCTBYIOLIHE 3MIITHPHYECKHE 3aBHCHMOCTH, KOTO-
phbie Mbl 3/1€Ch IPHBOLHM.

. CooTHOILLIEHHE &YCKOPEHHE — PACCTOAHHED !

loga=logas+ (go—g), (L1)

rje o H a— YCKOPeHHs1 3eMJIeTpsiCeHHA, cm/cexk®, B IMH-
IEHTpPEe ¥ Ha paccTosanuu [, oT 31HUeHTPa;

go H g — HeKoTOpble (PYHKUHH pPacCTOSAHHS, BLIYHCJAHE-
Mbié Ha OCHOBAHHH HMCIOILLHXCA JldHHBIX O CeHCMHYHOCTH.

1o cooTHoweHHe Obiio noayuedo I'yrenbeprom H PHX-
TepoM B 1956 r. aas paccTosIHHiE OT 3NHUEHTpPa B npeaeaax
20—60 xm. Jlng OOALMIMX HJIH MEHbIUHX PacCTOAHHH OHO
TpebyeT HEKOTOPLIX NpeoGpasoBaHHil,

2. 3aBHCHMOCTD «MarHHTyaa — YCKOPEHHE», M0JyYeHHas
[yrenb6eprom u Puxtepom B 1942 r.:

M=2,2+1,8 log ao, (12)

rae M — maruutyaa semaeTpaceHus no umkagae Puxrepa;
@p — yCKOpeHHe 3eMJIeTPsICeHHA B SMHLEHTpe, ca/cex™.
3. 3aBHCHMOCTb «4acTOTa NOBTOPAEMOCTH — MAarHHTYAa»,
BblBeleHHAn DnuwreiiHoM W Jlomuutuem B 1966 r.:

N =ae~ ™ (13)

rae N —mHabaojaemMoe YHC/J0 3eMJETPACEHHH B 1aHHOM
pafiode ¢ marauryaoii M waum Goawme M B nepu-
OJI BpeMeHH {;

@ H f — nocTosiHHble MECTHOCTH, ONpejie/iieMble H3 CeHCMH-
YEeCKHX JaHHMX Anad obcaeflyeMoro pamoHa.

4. 3aBHCHMOCTb «BepPOSITHOCTb — MArHHTYAa», BhIBEICH-
Has cedcmonoramu H3 TpakToBku ['ymGenem (1966 r.) cra-
THCTHUECKHX TIOHATHH, KacawuHxcg pacnpeaeseHus KpanHe
OONBIINX BenHuHH:

—BM
R—=1—e"" | (14)
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rie R — BepOATHOCTb NMOBTOPEHHS B H3y4aeMOM paioHe 3eM-
JeTpsiceHnss MarHUTYAbl M wian meHpme M B nepH-
ol BpeMeHnu [ (crenedb pHCKa), Bhlpa)kaercs B J10-
JFX OT 1eJOro YyHcaa;

@ 1 B -— HMEIOT Te XKe 3HAYCHHUS, UTO H B 3aBHCHMOCTH (13).

HecmoTpsi Ha TO, 4TO CTAaTHCTHYECKHH MeToja onpelene-
HHSI BEPOATHOCTH BO3HHKHOBEHHMA 3€MJETPACEHHA CUHTACTCH
BaXKHEHIIHM VCJIOBHEM TIPOEKTHPOBAHHA, HEoOX0AHMO OTla-
BaTh cede OTYeT B CVYUIECTBYIOUIHX OTpaHHYEHHAX 3TOTO Me-
Toaa. IlostoMy BepOATHOCTHBIE pacueTsl, NPOBEJAEHHbIC Ha
OCHOBE paHee NOJYUYEHHBLIX JAHHLIX H YKasbiBalomHe Ha cja-
O6Vi0 CeilCMHUEeCKY10 aKTHBHOCTb paifoHa, A0JKHbI ObITE HC-
NpaBjJeHbl, ecjH HMEKTCA Ieo/JOTHYECKHe JaHHBbIe, N0Ka3bl-
BawlLHe, YTo B 00CJAeAyeMOM paHOHE B HeJLaBHHE TCOJOrH-
HYeCKHe nepHoAbl HabaoAa/HCh 3HAYHTEAbHbIE JIBHKCHHS
chpoca.

OueHb BaKHOE 3HaueHHEe Ay PaspaboTKH pauHOHAIb-
HBIX METOA0B pacyeTa M NPOEKTHPOBAHHA NJOTHH H3 MeCT-
HbIX MAaTepHaJOB Ha CeHCMHYeCKHe BO3JeHCTBHA HMEeT
HCIOJB30BaHHE IMNHPHUECKHX JaHHBLIX o jaedopmauHfax, no-
BPeKACHHAX H Pa3pVUIEHHAX 3THX COOPYMKEHHI IIPH 3eme-
TPACCHHSAX, pe3yJabTATOB HX MOJ€JbHBIX H HATYPHBIX HccJe-
JCBaHHH, a TaKiKe AHHAMHYECKOro pacuera ¢ y4yeroM IaH-
HblX O T[POrHO3HPYCMOM 3eMJIETPSCEHHH H  CBOHCTBAX
rPYHTOB H MaTepHaJoB NMpPH AHHAMHYECKHX Harpyskax 'ceil-
cMHYyecKoro xapaxkrepa. OAHaKo XoTa IMIHPHYECKHE AaHHbIe
0 fAeopManuax, TOBPEKAEHHAX H Pa3pYUISHHAX THPOCO-
OpYAMEHHI COJepKaT MHOrO HEHHBIX CBeJeHHHl /15 [poBep-
KH NPaBHJbHOCTH NMPOCKTHBIX H PacUeTHBIX NMPeLno/ioAeHHH,
OrpaHHYEHHOCTh H Pa3HOPOAHOCTh 3ITHX JIAHHBIX, & TaKkKe
NOCTOSIHHO YBEeJMYHBAIOULASACH BLICOTA INJOTHH CHJIbHO 3a-
TPVAHAIOT H flajKe JeJaloT ONACHLIM lepeHeceHHe Ha Kpyill-
Hble COOpPYXKEeHHsl OINbiTA PacyYeToB H NPOEKTHPOBAHHA HH3-
KHX IIVIOTHH.

Has onpeaesenus CeNCMOCTORKOCTH NAOTHH H3 MECTHBLIX
MaTepHa 0B IWHPOKO NMPHMEHAIOTCH TaKMKe JKCIepHMEHTAb-
Hble HCCAEJLOBAHUA Ha MOLeJSIX 3THX coopymeHui. Bnepspie
TaKHE HCCAeJ0BaHHA ¢ nomoumbio BHOpongaatdopm nposBoiu-
JAuch Kasarpanne (1936 r.) n Xeifinanaom (1938 r.). Iloaxn-
vee Iesucom (1952 r.), a raxke Kaapom u ITupuewm
(1958 r.) npoBoaHAHCHL HCC/IEOBAHHA HA MoJjaeasx s obo-
CHOBaHHsl CEHCMOCTOHKOCTH KaMeHHOHAaGpPOCHOH MJIOTHHE
Kennu (Bpuranckas KoaymGus) eeicoroit 91,1 # ¢ nakion-
HoiM siipoM. K MoaeaH TpPHKAAALIBAAHCH YCKOPEHHS, npe-
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poitiaBiune 1,0 g, npuuem 3HauMTENbLHBLIX e€e CMEHleHHH
(caeuros) He Habaojajsoch. ITO BLIBBAJO Yy HCCjej0BaTe-
Jei upe3MepHbii ONTHMH3M H, BEpPOATHO, NPHBENO K HEKO-
TOPOMY 3aMEUICHHI0 TEMINOB JdJbHEHIIero H3yyeHus pac-
cMaTpHBAEMOHl 3ajauH. Cnyersi HeKoTopoe BpeMmsi OblH
nposefeHtl 0ojiee TUIATEJLHO MOAPOTOBJEHHBIE SKCTEPHMEH-
rajbHble Hecaenosanus Cugom (1963 r.) ¢ MOse b0 KaMeH-
poHabpocHoil naoTHibl OpoBHaa BeicoTOl 2286 M, a TakxKe
Cupom u Kanapom (1963 r.) ¢ moaenbro kameHHoOHaOpOCHOH
mnotHHL B Kananae soicoTOH 198,1 M ¢ HaKJIOHHBIM SIZPOM.

Jlns onpeneseHis AMHAMHYECKHX XaPaKTePHCTHK MJIOTHH
H H3yueHHsl HX peakilid Ha JAHHAMHYECKYIO Harpysky, Io-
AOOHYIO Harpy3dKe OT 3eMJeTpsCeHHs, [POBOAATCS TakikKe
HCCIeAOBAHMA KoJe0aHHil HATYPHLIX COOPYMEHHH, CXOJAHBIX
N0 KOHCTPYKIHHM H pas3MepaM ¢ NPOEKTHPYEMBbIMH, NPH BO3-
Oy KAECHHH HX KoJefaHHH ¢ NOMOLLBIO MeXaHHuecKoro obo-
pynosannsa (Keitan, 1964 r.) wam ¢ nomouibio B3PLIBOB
pasjJHuHOH HHT@HCHBHOCTH.

Basknoe 3HaueHHe VIS ONpeacJeHHsT CeHCMOCTOHKOCTLH
{VIOTHH H3 MECTHBIX MaTepHaJ0oB MMEeT H3yueHue jJepopma-
IHOHHBIX M [POYHOCTHBIX CBOHCTB TPYHTOB OCHOBAHHH H
MATEPHAJI0B COOPVHKEHHH INpPH AMHAMHUECKHX Harpyaxkax
ceificMHuecKoro xapakrepa. Takne HCCAeOBAHHA ¢ PA3HBIMH
FPYHTAMH TIpH AHHAMHYECKOH HArpyske B BHAe eAHHHYHOTO
HMmyiabca nposoauaick Kasarpanne H lllennonom (194671.).
STH ONBITHI NOKA3aJH, 4TO AHHAMHUYECKAas TIPOYHOCTL TJIH-
HHCTBIX TpyHTOB yBeanuusach Ha 50—100%, opramnueckoi
rauabl — Ha 40%' 1 HecBsI3HBIX necuaHuIX rpyHTOB — Ha 109%
MO CPABHEHHID C HX MPOUYHOCTBLIO, NOJYUEHHOH NpH OOBLIYHBIX
CTATHUECKHX HCNIBITAHHAX.

B onwitax Cuna u JlyHarpesa NpouyHOCTb MJIOTHOTO Tiec-
YAHOTO rpyHTa NMPH AHHAMHYECKHX HArpyskax THMA eJIHHHUY-
HOTO MMnyJibta Boapactasa Ha 15—209%, a B aHaJOrHuYHBIX
OMBITaX YHUTMEHA C CYXHMMH W BJA’KHBIMH MECYaHBIMH TPYH-
TaMH —Ha 10—159.

Kposme Toro, B paccmaTpHBaeMBbiX OnbiTax HabJ104a10Ch
YMeHbllIeHHe JlaBJIeHHIl B NIOPOBOH BOJe BO BpeMsl AHHaMH-
Yeckoro Harpy;Kenud. Takoro xe poma HCOBITAHHY TIPOBO-
Augaice Mypoama u [IIuGara.

IToannee pasHbBIMM HCCAELOBATENAMH MPOBOIMINCE HC-
MbITaHHA, OJAHXKe OTBeyaBIUHE YCJIOBHAM HATPYKEHHS IpyH-
TOB IIPH 3eMJIeTPSACEHHX.

Briepsbie onbiTh cO CBA3HBIM TPYHTOM (HJHCTON IVIH-
HOH) TpH pasiMuHLIX COUETAHHSX CTATHUECKOM I JIHHAMHUe-
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CKOH Harpysok ObiiH nposegaenst Cugom. IlpH aToMm BHAYANE
MIPOH3BOJHJIOCH CTATHUECKOe HarpykKeHHe oOpasua CpaBHH-
TEJIbHO HEOOJIBLIHMH AABJCHHAMH (MEHLIIMMH CTaTHYECKOH
IPOYHOCTH TpyHTa). 3arteMm, Koraa jedopmanud oOpasla
NpeKpaliaJuch, OH TIOABEpra/cHd JAeHCTBHIO 3aJaHHOTO KO-
JHYeCTBA HMNYJALCOB HANPAMKEHUH onpeneseHHOH HHTEHCHB-
HOCTH. DTH ONBITHl NOKaszaau, yto JjedopmanuH oOpasios
OblJIH BeCbMA 3HAYMTENbHLIMH JdKe B Tex cJyuafx, Koria
MaKkCHMAaJbHOE NEHCTBYIOLIee HanpAKeHHe (BK/jaouas AHHA-
MHYECKYIO COCTaBJAIONYIO) OLIIO MEeHbIIE NMPOYHOCTH TPYH-
Ta [PH CTATHYECKOH HArpyske.

Ilo pesyabTaTaM ONLITOB OIpEAENsJIHCE pa3JiHuHble CO-
YETAHHA CTATHUECCKON HATPY3KH H CEPHH TIOBTOPHBIX HMIY/b-
COB HarpysKeHus, NpH KoTopweix jAedopmauus obpasua [10-
CTHrajJla CBoOero npejelbLHOr0 3HAUCHMS. YKa3aHHble coue-
TaHHA CTATHYECKOH M JAHHAMHYECKOH HATPY3OK,IPH KOTOPHIX
JNoCTHrajach mipefeibHas jaedopmaids obpasia, NpPHHHMA-
JUCh 34 XapaKTEPHCTHKY NPOYHOCTH rpyHtra. Ee BesHuHHA
OKasaJaCh MEHbllle NPOYHOCTH I'PYHTA, NMOJYUYECHHOH NPH HC-
NBITAHHAX KaK Ha JAEHCTBHE CTAaTHUYECKOil HarpyskH, Tak H
Ha JeiCTBHEe CAHMHHUHOIO HMNYJALCA HANpPsKeHHs.

Kak nokasaau onwitel Cupa u l'yamsna (1964 r.), gas
ONpeae/JeHHA BeJHYHH KPHTHUYECKMX YCKOPEHHMH, NPH KOTO-
PBIX HAUHHACTCST JIBHMKEHHE OTKOCOB H3 HECBSA3SHLIX I'PYHTOB,
HE‘DﬁID,E[I-’IMO 3HaAHHE HX TIPOYHOCTHBIX XdPaKTEPHCTHK B YC-
JIOBHAX TIJIOCKO-Ae(OPMUPOBAHHOIO COCTOAHHS TIPH OYEeHb
HU3KHX (OJH3KHX K HYJEBbIM) JjlaBaeHuax obxatuda. Douio
TaK:Ke OTMEYEeHO, YTO HAauyaJbHble HaANpPSIKeHHs CIBUra, BOC-
NPHHUMAEMBIE TPYHTOM NPH OYCHL HH3KHX JaBJEHHIX 00-
A ATHSI, OKA3bIBAIOT 3HAUMTEAbHOE BJAHAHHE HA BEJHYHHEI
KPHTHUYECKHX VCKOPEHHH,

[lpu Onpe/le/ICHHH CEeHCMOCTOHKOCTH OCHOBAHUIT W THI-
POCOOPYKEHHH H3 BOJIOHACLILLEHHBIX HECBA3HLIX TPYHTOB H
MaTEPHAJIOB HEOOXOJAHMO CHHTATLCA € BO3ZMOMKHOCTBIO BO3-
HHKHOBCHHS B HHUX JIONMOJHHUTEJABHOrO [OPOBOrQ JaBJeHHd,
YMEHBIICHHg CONPOTHBJACHHA CABHIY H =HEPE}E{],£!;EI B pasiH-
JEHHOE COCTOSIHHE [M0JT BO3JeHCTBHEM JIHHAMHYECKHX Ha-
IPY30K.

B wacrosiiiee BpeMsa H3yueHHe VYKa3aHHBIX Bbille BO-
npocos 0OBIYHO TIPOH3BOJAMTCHA ISKCMEPHMEHTAJBIBIM NY-
TeM € MOMOULbIO HCCJEJOBAHHS NMOBEJNEeHHS 3THX TPYHTOB TpH
AHHAMHYECKMX Harpysakax Ha npubopax IMpocToro cABHra
(ckammBauus), B KOTOPLIX BOCHPOH3BOAATCH YC/IAUBHA Ha-
NpsixKeHHO-1edOpMHPOBAHHOTO COCTOAHHA, OJH3KHE K Ha-
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SAIOAAIOUIHMCHA B HATYPHBLIX YCJAOBHAX, Ha PasjHyHOro poja
pHOPAILHOHHBIX YCTAHOBKAX H T. T

B noxkaane 3. Baxanra (J-8) npuBoasiTca pe3yJibTAThI
yecael0BaHlil JHHAMHUECKOH YCTOHYHBOCTH BOJOHACHIILEH-
goro necka (¢ paamepaMu HactHu d=0,2-+0,0 sum, yriom
BHYTpEHHEro Tpenns ¢=235° yaeabHbim Becom y=2,67 2fcm?
W HaMaJbHOH nopucTocTbio n=45, 43 1 41%) B creknsHIOM
guaueape AxnamerpoMm d=96 cs, npuxkpenjenuioM K sHOpa-
UHOHHOMY cTOJy. BHOpauHOHHBIH CTOA MOT COBEpIIATh TO/b-
KO BepTHKa/bHhle KoJgeOaHHa B PCKHMe, KOTOPBI OT/HYAN-
¢ OT 4HcTO cHHyconaaabHoro. Ilostomy B onbitax fpoMs-
BOMHJOCH H3MEPEHHE 3JEKTPHUCCKHM CrnocoboM YCKOPEHHH
BHOpauHoHHOro crojia. Kpome Toro, aaMepsijiack ocajika no-
BEepXHOCTH FPyHTa H (PMKCHPOBAJOCHL €ro pasHxenue. [ay-
OHHA pa3mHKEeHHA Oonpejaeagach No BEJHUHHE NOTPyAeHHA
CTEPIKHEI B Pa3KHIKCHHDBII 11ECOK.

nﬂEEI[EHI-[E BOJOHACBILLEHHOIO TNCCKd TIpH I‘.-Hﬁpél[.l,HDH"
HBIX BO3JIEiICTBHAX XapPaKTEPH30BaJOCh TPeMA COCTOAHHAMH,
OTBEUAIOUIHMH CTaJAHAM JMHAMHUECKON YCTOMYHBOCTH, Y-
JOTHEHHA M Pas3xKuKeHHs necka. B onwitax olpeaeisiuch
VIJIOTHEHHEe NecKa AJs 34/1aHHOr0 OTHOCHTENLHOro ycKope-
HHsE H ray0GuHa 30Hbl YIJOTHEeHHs. KpoMme Toro, Aas JaHHOH
NJOTHOCTH TIpyHTa oNpeae/fjach MHHHMAaAbHAs BeJdHyHHA
YCKOpPEeHHs, NpH KOTOPOH NPOMCXOAHJI0 pa3kKHMEHHe BOJO-
HAaCHIWEHHOTO necka, Jdta BeqHunHa Obila Ha3BaHa yCKope-
HHEeM paaxHienus, Onpejeasaucs 3aBHCHMOCTb KPHTHUE-
CKHX YCKOpPEHHH YIJIOTHEHHST H PpasKHMKEeHHf necka oT
OCHOBHBIX [apaMeTpoB, XapaKTEePH3IVIOULHX MJOTHOCTh, Ha-
IPSAXKEHHOe COCTOAHHE TPYHTA H HHTEHCHBHOCTDL JHHAMHYE-
CKOro sosjacicrsus. PaccMartpupajics BONPoOC O BO3MOMKHO-
CTH HCNOJMB30BAaHHs Pe3yJbTaTOB TaKOro poja aabopaTopHBIX
HCIBITAHHMA A4 onpeflesieHHs YIVIOTHEHHA HAH PasKHKeHHs
BOJLOHACBIIEHHBIX TIECKOB TNPH 3eMJETPHCEHHIAX,

Haa onpejenenysa HHePUHOHHBIX CHJ H pacuyera ceficMo-
CTOHKOCTH THAPOCOOPYAKEHHIl B paccMaTpHBaeMblx JOKJaa-
AdX HCITONb3YIOTCA pasjHYHbIE MOJJAXO0AH.

B nokaane M. L. Yarypseau w b. K. Capma (J1-27)
paccMaTtpHBaerca OJAWH M3 moaxojos. [lpexae Bcero na oc-
HOBAHHH HHKEHEPHO-CEHCMOMOTHUECKHX HCCAeI0BaHuK OIl-
PerennioTca rpadukH, BelpaxalouiHe AJsi paccMaTpHBaeMo-
I'0 pafloHa 3aBHCHMOCTE MaKCHMaJbHOIO YCKOPEeHHs OT mar-
HHTY Bl 3eMJIETPACCHHS M SMNHILEHTPAJBHOTO PAacCTOAHMA.
'HPHHE]J- TaKHX rpadHkoB, NoJaydyeHHBIX JIHKpHIIHA, NpHBe-
ACH Ha puc. 18. Tlo ykasanuweimM rpadHKaM HaXOJAHTCA BEJIH-
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YyHHa BEPOATHOrO0 YCKOPEeHHS JuIf yuyacTKa CTPOHTEIbCTBA.
3arem C NOMOULbI0O COOTBETCTBYIOUIHX (opMyJi, HaNpH-
Mep ¢ TIOMOULbI0 ynpoueHHoi dopmyast MonoHoOe, onpe-
JleJIseTcs OCHOBHOH TNepHo1 COOCTBEHHBIX C/ABHIOBBIX KOJC-
GaHHi OAHOPOJAHOM NMJOTHHB TPEYTroJbHOro npoHuas:

1,=261HY L. (15)

raie H — BuicoTa IJAOTHHDI,
p H G— maccoBaa IJIOTHOCTb M MOJAYJbL CABHra marepHaJa
NJAOTHHEI.
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Puc. 18. Hamenenne ycKOpeHHI! TPyHTa B 3a-

BHCHMOCTH OT 3NHUCHTPAABHOro pPaccros-

HHA L npm ceficMHYeCKHX TOJYKax pasuoi

HHTeHCHBHOCTH (MaruHuTyaa semaerpacennna M
Aana no wxane Puxrepa).

%

AMOGpaceiicom Ha oCHOBEe H3VUeHHsI CABHIOBBIX KoJeba-
HHH YIPYroro CHMMETPHYHOTO MOJIHOTO H YCeYEHHOTO KJHHbB-
€B KOHEUHOHM JJIMHLI, PACMOJIOMKEHHLIX B XKECTKOM IpAMO-
YyroJbHOM KaHboHe (puc. 19), noayueHw pacueTHbie opmy-
Jbl 145 4acTOThl COOCTBEHHBIX KoJeDaHHH NJOTHH H3 MecCT-
HBIX MaTepHaoB.

HOag naoTHHBl TpaneuenjajbHOro NpodHIs COOTBETCT-
Bylolwas Gopmysa HMeer BHA

onr= (7)1 —#) {a'n [ =110 (16)
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Pacnpejiefenne CEACMHYECKHX YCKCpPeHuit 1o BbiCOTE IUIO-
THHE HAXOMHTCA W3 BBIPAMKEHHS

% N ra(E)x

i=l, 2... r=1,
Io(@'oY") Y, fﬂln] _*-"tr (ﬂ a) Yo (@'4Y") g u
X{ 12 (e’ )13 (R'a'y) — | } s )

poe k— CeHCMHUECKHH KOSQQHIHEHT;
Uy — CKOPOCTh pPacnpoCTpaHeHHA BOJH CABMTIa;
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Puec. 19. Cxemut nag pacyeTa 3eMJRHOH NAOTHHLEI KakK ynpyroro
Teaa, PACnOJOMEHHOro B MKECTKOM NpPAMOYroJbHOM KahbOHe.

d = CHMMETPpHYHOe Tedo NpoHapodbiHofl QopMb: 6 — yceueHHHR KAKM;
8 — NOAHKA KIHH,

& b "




H n L —BbicoTa H AJHHA NAOTHHBI:
I — OTHOILIEHHEe IJHHBEI K BBICOTE IIJIOTHHBI;
R — KoshduIHEeHT yeeueHHs:

' bigd |
. H4-btgfg ! (13)

r, N — WHIEKCBbI, Bblpaialollie CBOHCTBA COOPYXKEHHA B [pO-
AOJILHOM M TIONepeyHoOM HamnpaBIeHHAX;
a'y, — KOpeHb 71-ii CTeleHH YpaBHeHHN

Jola'n) Y, (@ k') — 1, (R'a',) Y, (@) =0; (19)
}H=ﬂlrn (H] ;!ﬂf+f£:):

f—2£1})

¢
Sﬂ:mrllrﬂl‘gn (E.I'},Sin {mﬂ.r[:t o I'ﬂ}} E"'lmn-rt drf;

A — 3aTyXaHHe B J0JSIX KPHTHYECKOrO;
{" —napaMetp BpeMEHH NpPH HHTEIPHPOBAHHH;
! — Bpems, cex.
Onpejeaus 3HayeHHs BEPOATHOTO YCKOPEHHs FPYHTa Oc-
HOBaHHAA H nNepHojaa COOCTBEHHBIX KoJeOaHHI TIJIOTHHBH,
MOMXHO NOJNYUHTL PAaCYeTHOE VCKOPEHHE C TMOMOILLbI0 CleK-

800

"
2\

Q\ Hﬂﬂ%rf ﬁ"

=

o
az a6 1,0 7 18 TI,cexn

S

4=
=
=

B3
==
L=

Crexmpa.nshsie Yexopenus , caxc/cen®
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Pre. 20. Kpusrie cpeflHHX CnekTpoB VYCKO-
petHs npH paskuelx KoshdHUHenTax 3aTy-
Xanug (no Xaysuepy).

TPpaJbHbIX IPaQHKOB JIsl PA3JHUHBIX NEPHOAOB KoJebauuil
H KO3(P(HUHEHTOB 3aTyxanua (puc. 20).

[IpH orcyTcTBHH HeoOXOAHMBIX JaHHBIX O CIEKTpax cpej-
HEro yCKOpeHHs JIf Y4acTKa CTPOHTENbCTBA OOLIYHO Tipea-
noJiararoT, 4To IJIOTHHA COBEpPUIAET 3aTyxalollHe Koaebauud
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fo 1epBoil GopMe B TEUYEHHE OJIHOTO IHMKJIA B YCIOBHAX pe-
goHaHCca ¢ KojgeDaHHsAMHM TPYHTA. YcKopenue KojeOaHui
rpyHTa NPHHHMACTCs MO KapTaM CeHCMHYECKOro paHoHHpo-
BaHHSA PABHBIM MAaKCHMAaJbHOMY CEHCMHYECKOMY VCKOPEHHIO
AN AaHHOrO padona. B stom cayuae S, B ypasuenun (17)
gyser paBHo @S (L) M YuHTBLIBAETCH TOJIBKO IEpBblii 4/IeH

JI LT V1)

[
0 G625 G5 075 10 125 15 175 2,0

Pre. 21. Pacnpeneneide celCMHYECKOTO
K03 pHIHENTa MO BHCOTE TWIOTHHEL (110
Anmbpacency).

Mo ocH apaAHHaT OTA0XKEeHR BBEICOTH TOYEK HaL
OCHOBAHHEM B A0J8X oGuleil BHLICOTH NJAOTHHBI,

Koagpduuuedr ypenHueHns a BeanyuHol S () aaa on-
HOIO UHKJa CHHXPOHHOTO 3aTyXalollero KoaeOaHHs Coopy-
KEHHA pPaBHACTCS:

R e n e v« . 0 5] 10 15 20 25 30
BN . v s o« 3314 2,70 2,84 2012 1,80 1,63 1.40

ITonyuensoe ¢ MOMOINILIO 3TOr0 METOZA pacnpeie]eHHe
CeHCMHYECKHX KO3((HIUHEHTOB 10 BBICOTE TIJIOTHHBI NMOKa3a-
HO Ha pHc. 21, rae xko3hHIHEHT yceueHHs R H3IMeHsieTCHA
or 1 g0 0.

SIHKpHIIHA 1A NPaKTHUECKHX PAaCUeTOB NPEeNI0HHI
NPHHHEMAaTb YOPOUIEHHYIO CXEMY pachpefeseHHs YCKOpPeHUH
N0 BHICOTE MJOTHH TPEVIOJbHOre npoduis: MakcHMajbHOE
SHauyeHHe ycKopenusi — Ha rpebue coopy:xenusi; 0,9 peauyu-
Hbl MaKCHMaJlbHOrO YCKOpeHH — Ha paccTosHud 1/4 BbI-
COTBl OT rpefHs, a Jajee CUHTATH €ro HIMEHSIOUWHMCH [10
JHHEHHOMY 3aKOHY BIJIOTL A0 HYJS B OCHOBAaHHH,

Takoit mogxon K onpejnesienHio NepHOJAOB COGCTBEHHBIX
KoJieOaHH#, BeHYHH H paclnpeje’eHHs CefCMHUECKHX yCKO-
PEHHH 1O BhICOTE 3eMJSHBLIX TMJOTHH SIBJAAETCA BecbMa MNpH-
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ONMMKEeHHBIM H [AeT 3aBblIIeHHBbIe 3HauEHHﬂ_yCanEHHﬁ. KO-
TOpLIE JOJYKHBI IIPOBEPATHCS C NMOMOUIBIO IKCIEPHMEHTA!b-
HbIX HCCJIE/I0BAHHI HA MOJENAX.

[llupokoe passutHe W mpaxkTHueckoe NpPHMEHEHHE B Ha-
CTOfAILLCE BpeMs NoJayqaiot GoJiee coBpeMeHHble METOJLI pac-
YeTa COOPYMEHHII Ha celicMHUecKHe BO3JeHCTBHS, OCHOBAH-
Hele Ha Hcnoabsopanun 21IBM. B jpoxkname JI. ®uHHA
(A-21) paccmartpuBaeTcss OTHOCAIMHCA K HMX YHCJIY METOJ

Fz0me — 220Mm

-

Puc. 22. Paz0uska ocHOBanuA H NJOTHHL Ha CHeTe-
MY KOHEYHBIX 3JIEMEHTOB.

KOHEYHbIX 3JEeMECHTOB, ABJSIOLLHACA Pa3BHTHEM MATPHUHBIX
METOA0B pacuera COOPYKEHHH H NPHTOAHBIH B COYETAHHH
¢ IBM aas peumreHnHs 3ajauy MeXaHHKH CHJIOIIHBIX cpen.
C nomouisio 3TOr0 METOAA JErKO MOIYT OLITh YUTEHBI CJ10XK-
Hasi BHYTPEHHAS H BHCWHAA TeoMeTPHS THAPOTeXHHUYCCKHX
COOPYHEHHH, HCOJHOPOAHOCTH, AHH3OTPONHUH H HEyIpyrHe
cpoifctBa matepuanos H np. Ilpy craTHyecKux pacyerax He-
YOPYroCcThb AannpoOKCHMHPYETCH  KyCOYHO-JIHHEHHON ynpy-
roctbio. IlpH AuHamMHuecKuX pacueTax COOPYKEHHH H HX
OCHOBaHH{ BBHJY HeAO0CTaTOUHBIX 00BCMAa MaMsITH H CKOPO-
¢th 9BM, B HacToslllee BpeMs OTPaHHYMBAIOTCS PacCMOT-
ptHHEM B OCHOBHOM JIHHEeHHBIX 3anau. PeaabHas cnJjoumiHas
cpela Mjeanuaupyercg HabOpPOM KOHEUHBIX 3JIEMEHTOR HJIH
HX 00beJIHHEeHHH, CBA3aHHLIX B y3Jaax (pHc. 22).

B o6mem cayuae moxer ObiThb mpuHsiTa Jgiobasi {opma
3/JE€MEHTOB (TpeyrojbHas, NPsIMOYTOJIbHASE H AP.) NPH YCJI0-
BHH, UTO /i1 HHX OyJer npHrojHa MAaTPHIla KECTKOCTH, Bbi-
paxaiounlas COOTHOIIEHHe MEXJAY V3JOBBIMH CHJAaMH H y3-
JIOBBIMH CMELUEHHAMH 3JeMeHTOB. Haue Bcero NnpHMeHAOT-
CA TPeyroJbHBIE H NpsAMOYroJbHbie ageMeHTH. [Ipm pacye-
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ﬁ;@_mﬂpmexmmucm-lx COOpPYXEHHI TPaBHTAILLHOHHOrO THIA
Ha CeICMHYCCKHE BO3ACHCTBHS BoJjee eCTeCTBEHHLIM H Y1006-
ﬁHH OKa3bIBACTCH NMPHMCHCHHE TPEYIrOJbHBIX KOHCYHLIX 3J¢€-
MEHTOB, KOTOpbie H HCIOJbL3VIOTCH B paccMaTpHBaeMoM J0-
Kaae.
- KaKJA0My H3 3JeMEHTOR HEe3aBHCHMO OT OCTAJIBHBLIX MO-
ryT OBITE NPHIIHCAHBLI PASJHYHBLIE MeXaHHUYECKHEe {'BGHCTBHH,
YTO MO3BOJACT BKJIIOYHTL B PacCMOTpPEHHE YKasaHHbIe CBOIl-
CTBa BCEX IPYHTOB OCHOBAHHA M MaTepHaJOB COOPYKEHHA.
OOBIMHO ueM Meabue NpoH3BeACHa pa3bHBKA HCCaedye-
Moii obaacti, tem TouHee Oyayr pesyabratul. BeaeacteBue
orpaHHueHHoll namaTH IBM u aaa noazeprkaHus HeoOXo-
JIHMO TOYHOCTH pacyeToB NpPH peleHHH OO0JbUIIHX CHCTEM
YPaBHEHHH, KaKk npasuao0, CTeneHb pa30MBKH H3MCHAETCH
B 3aBHCHMOCTH OT rpajHEeHTOB HanpsKeHuii. B o6aacth
GOJbLINX IPaJAHEHTOB HANPAKEHHH NPOH3BOANTCH pa3dHBKa
Ha OoJiee Me/1KHE 3JeMEeHTLl, a B 00/1acTH ¢ HU3KHMH rpajiu-
eHTaMu HanpsxKeHuil — Ha OGogee Kpynibie 3JeMeHTHL.
Ecan obo3naunTb uepe3 {F} — ysioBole CHABL, TPHIO-
JKEHHBIE K KaXkJOMy 3JICMEHTY, a uepe3 {r} — y3./ioBbie cMe-
LIEHHA, TO MAaTpHLUA MKEeCTKOCTH 3JIeMEHTa OlpeaeqHTCH
YPaBHEHHEM

{F}=[k]{r)}. - (20)

MarTtpHua KecTKOCTH Onpeae/fsercd B NpeanogoKeHHH,
YTO CMEIIECHHS M3MEHAIOTCS JHHEHHO 1Mo BCEMY 3/JCMEHTY.
YKazannoe npeanojoxenue obecneyHBaeT COBMECTHOCTb
CMEULeHHH BJ04bL TrpaHeit cMemHbIX 3jgemeHToB. Martpuua
KecTkoetH [K] aas Bcero coopyxeHHsi noJiyyaercss NyTeM
HaJ10KeHHA COOTBETCTBVIOULHX KO3 HIHEHTOB KECTKOCTH
OTAEJBHBIX 3JIEMEHTOB, OKPYHAIOUIHX Ka:KJIbIH y3el.
~ 3aBHCHMOCTb MEX/Y Y3JOBLIMH CHIAaMH M jedopmalius-
MH onpeaeasierca Gopmyaoi

{R}=[K){r}, (21)

rie {R} — matpuua ys/aoBbIX CHIL

¥Y3/10BLIe CHIBI, BLI3bIBaeMble COOCTBEHHBLIM BECOM COOpY-
HKEHMS (CHABI THMKECTH), TIOAYYAIOTCA NYTEM TPHI0XKEHHH
K COOTBETCTBYIOILHM y3.1aM OJHOH TPeTH Be€Ca KaxI0ro H3
HNPHMBIKAIOIIHX K HEMY 3/JICMEHTOB.

Bremmnsisn pacnpepesennas Harpyska npHKJaajgbiBaercs
K COOTBETCTBYIOUIMM Yy3JaM B BHAE CTATHYECKHX IKBHBA-
JIEHTHBLIX cocpenoToueHHbIX cHa. Martpuua [K] npeacrasaser
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co60H CHMMETPHYHYIO NMOJOCOBYI0O MarpHily, H AJds NOpPAika
ypaBHenHi (21) waunbojee yaoGHbIM sIBASIETCA METOA pe-
IIEHHS CHCTeMBl JIHHEMHBLIX VYpaBHeHHi, MNpel0XKeHHbli
Cholesky (daneesa, 1959 r.).

Iaa cucrem GOJbILOTO NMOPAAKA HKeJAaTeJbHO HCIOJAb3N-
BaTh Meroja Buascona (1963 r.), Kotopbiii yMEHbLIAET MO-
IPeIIHOCTD TIPH OKPYTIJICHHH.

Hanpsixxenust {o} B 37eMeHTax onpejpesilorcss H3 BbIpa-
HEHHA

{0} =[S)r), (22)

rae [S]— matpuua npeobpaszoBaHHsi HaNpAXKeHWs, Ompeje-
Jasemasi BHAOM HanpsmeHHo-1e(popMHPOBAHHOTO COCTOAHHS
H VIPYTHMH CBOHCTBAMH 3/IEMEHTA.

Y3n08ble HANPSKEHHST HAXOAATCA NYTEM OCPEJAHeHHA Ha-
NpsAKeHHil B 3JeMeHTaxX BOKpYr Kasmjaoro yanaa. TIpu 3ro:
METOJIC TEepseTcs TOYHOCTb Yy FPaHHll, HO A IOJYUCHHS
GoJee TOUHBLIX Pe3y/bTATOB MOMKHO HCNOJb30BaTh IKCTPano-
JALHOHHLIH MeTO1 BHaLCOHA.

[ToBeneHHe MJIOTHHBI NPH CEHCMHUYECKHX JIBHAKEHHAX OC-
HOBAHHH C YCKOpeHHAMH a(l) Moxer ObiTL HCCJEJOBAHO,
HCXOAA1 M3 NPEnoaoKeHHs, YTO OCHOBAHHE HAXOJUTCH B T10-
KO€, a Ha I{IJIOTHHY JIefCTBYIOT CHibl HHepuuH R;(f):

Ri(t) =—Ma(). (23)

Macca M; noayuaerca nyrem COCpe/lOTOUCHHSI B y3je |
OMHOiI TPETH Macchl BCeX 3JIeMEHTOB, OKPYXalOWHX 3TOT
yaed.

CuHTas CMCLICHHS y3J1a [ PABHBIMH Iy, TIOJVUHM CAELYIO-
llee YpaBHEeHHE JABHIKEHHS 3TOro yaJa:

M:‘Ff + Ct';':' "}— Kiri=R; {f}r qu']

raie C; — BA3Koe 3aTyxaHue;
Ki —cootBeTcTBYyIONAs] MKECTKOCT.
B marpuuHoit ¢popme ypaBHEHHE ABHXKEHHs COOPYKEHUs
HMeeT CJAeAYIOUHI BHA:

[M] {r} 4 [C] {r} + [K] {r} = {R (1)}, (29)

rae [M]— matpuua maces; {C]— maTpHlla BA3KOTO 3aTyxa-
Husi; [K]— marpuua xecrkoctu; {R(f{)} — marpiua Harpys-
KH.
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B pasBephyToit popme {R ({)} nmeer Bun

[ M, ) [0
0 M,
M, 0
0 | M.k
Rt)y=1 . ta:()— . {aa(b), (26)
M, 0
L0 ) M, |

rae ar(f) ¥ ag(f) —ropusoHTaAbHAsT H BePTHKAJbHAA KOM-
NOHEHTHl YCKODPEHHS.

Bua dopmul cBoOOAHBIX HesaTyXawuux xonebauuin {qp}
H COOTBETCTBYIOLIHE COOCTBEHHbIE 4acTOTH [wn,] onpexens-
IOTCS NYTEM pelleHHd OObIYMHOI 3aJa4ydH O XapaKTEePHCTHKAaX
(cOGCTBEHHBIX YHCIAX)

— o’ [M] {pn} =+ [K] {pn} =0. (27)

3aTeM MOMKHO YCTAHOBHTb COOTHOLIEHHE MEXKIYy HOp-
MaJIbHBIMH KOOpPJHHATAMH CHCTeMbl Y M Y3J0BBIMH KOOpJIH-

Hatamu {r}:
{r}={e}{Y}. (28)

Baarogaps stomy unciao ypapueHHH MOKeT 6biThb yMelib-
IWEHO [0 1 HOPMAalbHBIX YpaBHEHHH A7 Kax10H H3 QopM
KoJsieDaHuii:

?n -+ Qlﬂ”’u?n i ""'i Vo= JL"}_;?EE'} ’ (29)
B KOTODOM
M*p={pn}) [M] {#a}; } (30)
PPy = {f'Pﬂ}T {H[f}},

iﬂ_EﬂTFIHHHE B NDPOIEHTAax I{]]HTH‘-IEEHUTD NS 1n-H
thopmeL.

3artyxaHue IpeanmoJsiaracTcs TAKHM, 4TO MAaTpHILA 3aTy-
XaHust objafaer caeAylOlLLMM CBONCTBOM OPTOrOHAJNLHOCTH:

{pm}CHpn}=0; m=~=n. (31)

Hopmaunsnsie ypapnenust (29) pemwaloTcs OTHOCHTEILHO
€ NOMOIIbI0 MATPHYHOIO METOJa «I0IIATOBOTO HHTErpH-
PoBauus» (Buabcon u Kaad, 1962 r.). 3ateM ¢ MOMOIIbIO
YPaBHeHHs1 (28) onpegensiorTess JAHHAMHUYECKHE CMEILEHMS

61



{r} B NHCKpeTHbIE IPOMEKYTKH BPeMeHH, a C - MOMOLLbI)
ypaBHenusa (22) unaxoadarca AuHAMHUECKHE HAMPIMKEHHs
B 3JIeMeHTax M, HAKOHCIl, AHHAMHYECKHe HalpsiKeHHA B y3-
aax. MeToa KOHEUHBIX 3JeMeHTOB s pacyera 3eMIAHbIX

NAOTHH Obii  snepBbie npumedeH Kaadom u YHonpoii

(1966 r.), KoToppie NPOH3BEJH pacuyeT OJHOPOJHOH NJIOTH-
Hhl HAa JKeCTKOM OCHOBaHMHM. B naabHeluiem 3TOT MeTO1 OBl
pacnpoctpaned ®uunom u Kxawon (1966 r.) na pacuer
JAOTHHL 6€3 sApa H ¢ BOJXOHENPOHHUACMBIM SAPOM H3 MAT-
KHX FPYHTOB /1 PA3JHYHBIX THINOB OCHOBAHHM.

B noxknane J1. ®unna (J1-21) npuBoasiTCs TakKe HEKO-
TOpble pe3yabTaThl pacyeroB. Ha puc. 22 npuseaeHa cxema
pa30MBKH Ha KOHCYHLIE 3JCMEHTHl MIOTHHHI BhicOTON 92 M
¢ orkocamMu 1:1,5 # wactu ee qQcHoBaHusi. Marepuan Ttedaa
NAOTHHBLL HMea MoAvab ynpyroctH Ec=5700 kec/em?, koad-
buuuent I'Nyaccona n=0,45 n obbemunii Bec y=2,08 7/x’.
STHM BEJHUYHHAM COOTBETCTBYIOT CKOPOCTH pacnpocrtpane-
HHA nomnepeyHblX BOJH oKoao 305 afcex (1000 ¢yr/cex).
Mexy monomBol NJOTHHB H CKaJbHBIM OCHOBaHHeM 3a-
aeraer |110-meTpoBulii Ca0il MATKOro rpyHra,

Pacuer npoH3BoaMJca Ha CEHCMHYECKOe BO3jeiHcrBHe,
sasjanioe B 10—20-ceKyHAHOM HHTEpBaje 3anHcblio KOMMO-
HeHTBl NT79°—I4’E  yckopenusa 3emaerpsceHusi Anamela
[Mapk (Mexuko Curu) npoucweamero 11 mag 1962 r. 3a-
nuchb Gblia orMacuwtaGupoBana TakHm oO6pasoM, 4Tobbl MO-
JYYHTh MaKCHMaJbHOe yckopeHnue, pasHoe 0,28 g. Ilpu stom
npeanoaarajoch, UT0 Ha COOPYKEHHE JCHCTBYIOT HJACHTHY-
Hble TOPH3OHTAJbHAS H BEPTHKAJbHAN KOMIIOHEHTHl yCKOpe-
HHA 3EMJIETPsSICEeH HA.

Pacuer npounssoanaca aaa pasTHYHBIX OTHOWICHAT MOAY-
Jf YINPYrOCTH TPYHTa OCHOBaHHMA E; K MOAVII0 YHOPYroct
MaTepHaaa coopyxkeHus E., paBHbIX

Enz-%Ec; i A T Lt S

B NnocJjgeiHem C.."I}F'{EE HECTKOCTb OCHOBdHHH IHPHHHTH
fecKkoHeyHo GOAbLINOI NO CPABHEHHIO C AKECTKOCTBIO IIOTH-
Hbl, TAK KaK NMpeanoaaraJoch, 4T0 COOPYHeHHE Pacrojomce-
HO HeIOoCPeACTBEHHO Ha NPOYHOIT cKaJe.

B pesyabrate pacuetoB ObliH HaleHbl A5 KaxKa0ro yi-
Ja M 9JeMeHTa CJeAVIOHe BEJHUHHBI, H3MEHHIoUIHecs BO
BPeMEHH: HOpMaJbHble H KacaTelbHBe HaTIPSKeHHs B Bep-
THK4JIbHOM H TOPH30HTAJBbHOM HaNpaBJeHHAX; MaKCHMaJb-
Hble H MHHHMAaJbHbIC IJ1aBHbIC HaNPAKEHHs H X HanpasJe-

HHA; MAKCHMAJbLHbLIC KacaTeJbHBbIC HAaNpaA{eHHA; }’ERI}[J-EHHH-
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y guHaMuueckHe cMmentenusi. Ha puc. 23 mokasaHbl xapak-

TepHbIe rpadUKH H3MEHEHHS] BO BPEMEHH B TeueHHE NepBbix
10 cex BepTHKAJbLHO HANPABJEGHHOIO HOPMAJLHOTO HaTpA-
skeHHsi Y B y3se 43 g cayyaes, OTBEYAIOUIHX COBMECTHO-
MY A€HCTBHIO rOPH3OHTAJIBHOH H BEPTHKAJALHOH COCTaBJAIO-
[HX YCKOpPEHHsT (@p=@s) H AEHCTBHIO TOJbLKO IOPH3OHTA/b-
HOl cocrasagioniell yexkopenusi (az=0).
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Puc. 23. IHuuamuueckie wHanpamenus Y
]

B yvanae 43 npu Ey= = Eg:

M3 npuseenioro pHCyHKa BHAHO, UTO B OTJHYHE OT pe-
3YJIBTATOB, NOJIY4dEeMbIX C ITOMOLLbLIO NMPHHATBHIX B HACTOA-
llee BpeMsi METOL0B, BBEJEHHE B pacyeT BEPTHKAJbHON CO-
CTABJSIONLEH YCKOPEHHd MOMET 0KazaTbh 3HauYHTeJbHOEe
BAHSIHHE Ha KAPTHHY pacnpe/eneHus HanpaKeHHH, KoTopoe
HOJKHO YYHTBIBATLCH B pacuerax CeHCMOCTOHKOCTH IJIOTHH.

‘B 1a6a. 8 mpueeseHsl 3HAUCHHS YCKOPEHHH AAA NATH y3-
JOB naotunsl (cM. puc. 22) B MOMEHT BpemeHH {=7,6 cex
npu saryxanusax d U 20% kKpuTHYECKOrO.

Ha 1ab6a. 8 sujaHo, uTO yCKOpeHHs rpedHs MAOTHHDLI AB-
JAI0TCA MaKCHMaJAbHBIMH, OHH 3HAYHTENbHO TPEBLILIAIOT
YCKOPEeHHs1 OCHOBAHHS. YBeJHueHHe YCKOPeHHH Ha rpebHe
MJIOTHHBI MOMXKET NPHBECTH K ee TNOBPeKJACHHAM H paspyiue-
HHIO, TIpeXKJe BCero B 30HE BEPXHHX OTMeToK. Mexny yana-
MH 29, 37 u 43, HaAXOISUIMMHCA Ha OJIHOM OTMETKe, BO3-
HHKAIOT pedop MalHH pacTsKeHHS.
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Ta6auuna 8
3nauenus YCKOpeHHA B y3Jaax nJoTHHBI

YeKOpeHMA B MOMENT BPEMCHH
f = 7.6 cex, ca/cex?
Hosepa y3ioB

A=5% A= 20%

5] 720 277

J0 205 193

29 110 GO

37 170 64

43 120 41

Huammit nepuof coOGCTBEHHBIX KoJeGaHHil TVIOTHHB Ha
secTkoM ocHopanuu (npu E,==o0) pasusierca 0,82 cex. Ha-
JHUHE MSAMKOro CJIosl B OCHOBAHHH IIOTHHGI MPHBOAHT K YyBe-
JIMUGHHIO HH3mlero nepuoja ee KoneGanuit o 1,6 cex npu

l
E,—E. u mo 3,4 cex npu E,=—E, n oka3ulBaeT BJHfHHE
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Mepitod colicmBennss Komeldar s ,0PH

Puc. 24, HMsmeuenue MaKCHMANLHRIX Hanpf-
wenut X u XY B 3apucuMocTH OT nepuona
cOOCTBENHBIX KOMeGauni,

Ha peakilio coopyxeHus mpu gemaerpacenuu. Ha pue. 24
MOKa3aHbl H3MCHCHHS BEJHUHH TOPH30HTAJLHOrO HOPMalb-
Horo Hanps:keHdss X B ysae 30 u ropHsoHTaJAbHOTO Kaca-
TeasHoro Hanpsxenua XY B ysae 43 B 3aBHCHMOCTH OT
OCHOBHOTO TepHoma coOCTBeHHbIX KoJebanui, Kak BHIHO,
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" gBJIEHHE pe3oHaHCa AJs AHHAMHYECKHX Hanps KeHHH HacTy-
aer npH NepHoiax 2 cex, UTO COOTBETCTBYET IpeoGiajalo-
MM NEepHojaM HCMOAb3YEMOH 4acTH 3alHCH 3eMJeTpsce-
HHA.

. MaMeHeHHE TOPH30HTAJIbHEIX HanpsKexunid X B 3aBHCH-

. MOCTH OT NepHoja COOCTBCHHBIX KoJeOAHHH IJOTHHBI NPH
pacuere ee Ha aKceseporpammy semaerTpsicenus Iib-llen-
qpo 18 mas 1940 r. (kotopas orauuaercsi Gosiee BbICOKOYA-
CTOTHLIM CIEKTPOM, JexKallMM BHEe JHanasoHa 4acTtoT cob-
CTBEHHBIX KOJeDaHHil COOPYIKEHHN) MMEeT TOT Ke XapakTtep,
HO fIBJEHHE pe3oHaHca AJs51 HanpsiKenuid He ormeuaercsa. M3
9TOro CJEeAyeT, 4To B COCTaB llapaMeTpoB, XapakKTepH3ylo-
[I{HX PacyeTHOE 3eM/IETPACEHHE, J0J/IKHA BXOJAHTb HE TOABLKO
MarsHHTyjia, HO H MACTOTHDIH CHekTp KoaeDaHHIA.

~ PesyabtaThl pacyeTa TakyKe YKa3blBalOT Ha yBeJHUeHHE
MepHo0B COOCTBEHHBIX KOJeDaHHH TIOTHHBI C yBeJHUEHHEM
€€ BhICOTHI.

Jag H3yueHHs BJMSIHHS s1/ipa Ha peakiHIO COOpYKeHHS
OBl TIPOH3BE/IeH pacueT BAPHAHTOB IJIOTHHBLI C HAKJIOHHBIM
H LeHTpaJbHbIM fapoM. llpH 3TOM nNpHHHMAAHCH 3HAYEHHS
Moayaelr ynpyroctu MarepHana Ey u ynopunix npuam Ey,
H3IMEHAIOLIHECS B CJIeVIOLIEM dHanaione:

1 . (I
Eﬂ:'—li_" .E, H EH?:WEE*

AHAJNH3 [aHHLIX CTATHYECKOro pacyera IokKa3aJ, uTO
CHEMAIONIHE HalpAXeHHA B NEHTPaJbHOM #AJipe MEHhIe
HaNpMKEHHNH B TOil Ke Touke s OAHOPOAHOH IJIOTHHBL.
Kpome Toro, marepuas ynopHex npuam, sisasoutdiics 6o-
JICE JKEeCTKHM, uem MaTepHaJ fapa, Nno-BHAHMOMY, CO3J1daer
B HEM HanpsaxeHHoe COCTOsIHHE, MO0J00HOE THApOCTATHYE-
CKOMY CXKaTHIO, NOCKOAbKY MaKCHMAaJ bHble KacaTe/bHBIC HA-

NpPAXKEHHA B spe HeBEJHKM 10 CP2BHEHHIO C IJIaBHBLIMH
HOPMaJIbHLIMH HaNPsiXKEHHAMH.

Hamaune supa oxaswiBaer #eGosbuioe BIHSIHHE HA OCHOB-
HOH 1epHo/L CoGCTBeHHBIX KoleGanuii, B oJHOM NpHMEpe OCHOB-
HOA MepHOA A5 MIOTHHLI € IEHTPAJLHHM SAPOM HOPMAJBHBIX

: 1
Pa3MEpOB 1pH  3HAYECHHH EH:WE, YBEJIHUWJICH 10 CpaBHe-

HHIO ¢ nJoTHHOM Ges sapa ¢ 0,82 mo 0,91 cex.

B naoturax ¢ nakaonHBIM sAPOM HAGIIONACTCS HEKOTO-
POE yMEeHblUeHHe CHKHMAIOUIHX HANpKEeHHil Hapaay ¢ HX
PA3BHTHEM Ha ypOBHe BePXHHX OTMETOK fjpa. B HaKJIOH-

i,
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1
HOM stpe MJIOTHHH ¢ cooTHomenneMm Eg=——Ey Hanpse-

HHsl PA3BHBAIOTCH B Npejesax BEpXHHX OTMETOK Ha 1/6 uya-
CTH sifipa NpH 3aJo0XKeHHH oTkoca 1,5: | W B npejesiax Bepx-
HHX OTMeTOK TOoJbKo Ha /30 uwacTH siapa npu 3aJI0KEHHH
oTkoca 3:1. BBuay HakjJoHa OOKOBBIX rpaHefi NOTHHBI H
HEKOTOPOro NeperpysKeHHs marepuana sOJH3H BEPIIHHB Ha-
JOHHOTO f/pa BO3HHKHOBEHHE B HEM pﬂCTHI‘HEE{IDUlHK Ha-
NpsXKeHHR  ManoBepoaTHO. [opH30HTaJbHBIE PacCTArHBaio-
UIME HATIPAMKECHHA B BEPXHEH 4acTH HAKJOHHOTO AApa TaKxke
He3HAUMTeIbHB; O00OBLIYHO OHH TOPas’jlo HHiKe, 4eM B JIOTH-
Hax ¢ LEHTPaJlbHBEIM AIPOM.

Ilpu HaJOMKEHHH TOPH3OHTAJBHBIX 3HAKONEPEeMEHHBIX Ha-
NIpsAXKEeHHH B siIpe OT 3CMJETPFCEHHs Ha COOTBETCTBYIOLILHE
CTATHYECKHE HAMpAMKEHHS Ppe3yJbTHPYOILHEe pacTATHBAal0-
llHe HAlpsiXKeHHs BO3HHKHYT CKOpee B IVIOTHHAX C HAKJIOH-
HBIM SIAPOM, 4eM B TJIOTHHAX C LUEHTpaJbHBIM saapoM. Tak
KaK HAaKJOHHOE fp0 ropasio MeHblle 00XKaTo OKpyHKalo-
LM TPYHTOM, TO TOJ| BJHSIHMEM 3THX HANpAKeHHH OyIyT
TPOHCXOAHTL Godibline aedopMalliiid HAKJIOHHOIO s/pa H Ha-
xojauLerocss Hajd HUM oTkoca. [LIOTHHBLL ¢ HAKJAOHHBIM A1-
POM MOJKHBLI TIPOEKTHPOBATLCA TaKHM 06pasoM, uTOOLI 3TH
nedhopMallHH He MpeBbllanan jgonyckaemboiX. [lpn BbinoJiHe-
HHH 3TOr0 KPHTepHs AONMYCTHMON AedopMmailiHd OT BO3JICH-
CTBHA 3EMJIETPHACCHHA NJIOTHHA C [lEJ-ITpﬂ.r[belM AODPOM BCET-
na Tpebyer Martepuasa MeHbUE, YeM IVIOTHHA C HAKJAOHHBIM
aapom. M, HaoGopor, ecan ABe IJIOTHHL MOJODHBI BO BCEM,
332 HCKJIOUEHHEM pacnoJioxeHnua HX dfiep, TO MJIOTHHA C IIeH-
TpaibHbiM sijipoM Gyaer Gosee CEHCMOCTOHKOH, 4ueM MJIOTH-
Ha ¢ HAKJOHHbBIM SAPOM.

B noxname naercs onucaHde oluiero noixoja K MpPOek-
THPOBAHHIO TWIOTHH H3 MECTHBIX MAaTepHaJIOB C YUETOM ceil-
CMHUECKHX BO3JIeHCTBHH, OCHOBAHHOIO Ha HCMNOAbL30BAHHH
pe3yJabTaToOB HX AHHAMMYECKOTo pacuera 1o cnocody KoHeu-
HBIX ZJIEMEHTOB M JAaHHBIX HCNBLITAHHI TPYHTOB OCHOBAHHA
H MaTepHAJ0B COOPYMEHHA NPH HArpyskax CCHCMHUECKOro
XapakTepa, KOTOpbLIli gABAfeTcss MoAHpHKalMedr MeToaa,
npenaoxkennoro Cuaom (1966 r.).

[TpeanaraeMblil MOAXOM MpeAycMaTpHBAET ONpejeneHne
(Ha OCHOBe JAHHBIX O CEHCMHYIOCTH YUACTKa, CBOHCTBAX
PPYHTOB OCHOBAHHS W BO3MOMHOI cTeneiu pHCKa) pacuer-
HOMO 3eMJeTpHCeHHA, KOoTOQpoe JIOJAKHO XapaKTepH30BaAThLCH
He TOJMLKO HHTEHCHBHOCTLIO, HO H YaCTOTHBIM CIHEeKTPOM.
[IpenBapuTenbHblil BHIOOD pasMepos NJAOTHHBE MPOH3BOIHT-
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¢ Mo OGLIYHLIM NMPABHJIAM ¢ YYETOM BO3eHCTBHS OCHOBHBIX
CTATHYECKHX HATpPY30K TIPH COOTBETCTBYIOUIMX Ko3hduuHeH-
trax 3anaca. Ilocse 3T0r0 ¢ MOMOLIBID MeTOdA KOHEYHBIX
s/qeMeHTOB HaXOIHTCA pacnpejieieHHeé CTaTHYEeCKHX, a 3a-
TeM AHHAMHUECKHX HANpAMKeHHH B PasaHYHBIX TOUKaxX MJo-
THHEL OT BO3/€HCTBHS TOPDH3OHTAJbLHOH H BEPTHKAaJLHOH CO-
CTABASIIOMIHX YCKODEHHSI NpH 3aJaHHOM pacyeTHOM 3eMJe-
ppaceHHd. [Jaa  BbIGpAaHHLIX TOYEK B TeJde TIOTHHBI
ONpeAeNATCA KPHBLIE H3MEHEHHS BCeX KOMIIOHEHTOB Ha-
npaxKeHui, nonobisie npuseaentsiM Ha puc. 23. Ha ochose
aHaJH3a 3THX KDPHBBLIX BhIOHpAaeTcss cpelHsia BeJHYHHa Ha-
mpAXKeHHA H YHCI0 IHKI0B 3HaYHTedbHbIX HanpsaKeHHH.

B cOOTBeTCTBHH C pe3yJbTaTaMH CTATHYECKOro M JIHHA-
MHYECKOI'0 pPacyeToB MNPOH3BOJAATCA HCOBITAHHA 06pasios
rpyHTa Ha TpexocHoe cxaTHe. I[lpn stom Buauane obpaselr
FTPYHTA MOABEPraeTcs JICHCTBHI 3aflaHHBIX CTATHUECKHX
HanpsizKeHHH, YPOBEeHb KOTOPLIX ONpeaesisieTcss CTATHYECKHM
pacueToM. 3aTeM OH TMOABEpraercs AeflCTBHIO JIHHAMHYE-
CKHX HanpaAXeHHH, YPOBEHb H KOJHYEECTBO UHKJIOB KOTOPHIX
ONpefeJaloTcs No JaHHBIM JAHHaMHYecKoro pacuera. [sas-
HBE aepopMaliid Kaxjoro obpaslua B KOHIlE HCNBITAHHH
MPHITHCHIBAIOTCH COOTBETCTBYIOUIEMY KOHEUHOMY 3JIeMEHTy.
Takum oOpasoM, MOKHO HalTH pacnpeaesneciue aeopma-
UHH B Tesie mJaoTHHBL. [locse nepecuera sTHX aedopMailui
B CMELIEHHA Y3JOBBIX TOUEK MOMHO MOJYUYHTL rpadHk ne-
PEMEILEHHH pa3/IHYHBIX TOUYeK IJIOTHHBEL. Ecau nonyuenuoe
B Pe3yJbTarTe TakOro pacuyera H3MeHeHHe TeoMeTpHH MJio-
THHEI OKalKeTcsi HellpHEMJIEMbBIM, TO €e HauaJbHasd reoMer-
PHI H3MEHAETCS H pacuer NOBTOPAETCA BHOBL JIO0 TEX nop,
MOKa He GyjeT HaiiZeHo NpHeMJEMoe PelieHHe.

B Hacrosiiiee Bpems He nMeercs oGBEKTHBHLIX JAHHBIX
AJdA  ONpeJiesieHlss KpUTepHeB MAOMYCTHMBIX aedopMauuii
B INMIOTHHAX N3 MeCTHLIX Martepuanon. Ha ocHoBe usyuenus
noseenns naoriuel Otrep Bpyk B nepuox crpoutenscrsa
Crx (1966 r.) ycramosma, uTo npegedbHas JA0NyCTHUMAs
AehopMaIHsg MOA06HOrO COOPYIKEHHS AOCTHTAeTcs TOria,
KOrjia cpennsia oTHocHTeNbHas jaedopmanus BAoAL 060
MOBEPXHOCTH o6pymenus Gyaer pasHa npuMepuo 13%. 3ra
BEIHYHHA B MepBOM NpHOJHKCHIH MOMKET CJAYMKHTh KpHTe-
PHEM JlONycTHMON ageopMaliiu Aaa NJAOTHH H3 MeCTHBIX
MATepHaJIOB NpH HX pacyere ¢ HCNOJL3OBAHHEM MeTOAA
KOHEUHBIX 3/1eMeHTOB.

Cepresubie noBpexjieHisi BO MHOTHX MJOTHHAX, BO3BO-
AUMBIX H3 MaTepPHaJOB ¢ «XPYMKOIi» XapaKTepPHCTHKON, MO-
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IryT BO3HHKHYTH M0JI AEiCTBHEM pacTArHBalOHX Hampazxe-
HHH, BBI3BAHHBIX HArpyskoi OT COOGCTBEHHOro BecCa HJIH
KOMOHHallMeH Harpys3ok or coGCTBEHHOTO Beca M CEHCMHYe-
CKHX CHJI.

Takue Hanpsaxenns oObIYHO BO3HHKAIOT B BepxHed YacTH
aapa. [lpu Bo3BejeHHH IVIOTHHBI Ha MAMKOM OCHOBAHHH (E‘. co-

|
OTHOLLICHHEM E,,-E:—gu Ec) pacTArueaoniye HarnpsxeHHsa BO3HH-

KaloT rnocpeiHie Mexy NoJOLIBOH O0TKOCa M OCbl0 COOpY-
JWEHUST H JOCTHTAT MaKCHMAaJbLHOH BeJHYHHBLI B OCHOBAHHH.
Ecnu B pesynbrate CTATHUECKOrO pacyetra B KakKoM-JHOO
MonepeyHoM CeYeHHH IJIOTHHBI MOJIYYeHLl PacTArHBaloLiHe
HanpsizKeHHs, TO Takoe cevyenue HeoOXOAMMO NEPEnpoOeKTH-
poarhk. Takum ofpasoMm, MJAOTHHB H3 MECTHLIX MaTepHaJlloB
HAa MSATKHX OCHOBaHHMAX NMPH NPOYMX OAMHAKOBBIX YCJOBHSX
Oonee nojasep:xenol jgedopMallHAM H TOBPEXMIAEHHAM IIpH
3EMJIETPACEHHAX H FABJAIOTCS MEHee CeHCMOCTOHKHMH.

B noxkaane C. B. Meppenesa u A, I1. Cunnupina (J1-23)
00Cy’K/1aI0TCH BOMNPOCHI, CBSI3aHHLIE C ONpeJleJIeHHeM cel-
CMOCTOHKOCTH TIJIOTHH H3 MECTHBIX MATEPHAJOB TPEYroJib-
HOTO NpodHas, pasMephbl KOTOPBIX MOTYT OBITH COH3MEpPHMHE
C JJHHOH ceHcMHYeckKoH BoJiHBl. B 3TOoM cayuae ceiicMHue-
CKasi Harpyska, NpHJ0KCHHAfA K OCHOBAHHIO NJIOTHHBI, BHI-
3LIBACT ee CMelleHHe W BpalleHHe, KaK TBEPAOro Ttena, H,
Kpome TOro, cosjnaetr medopmaliiio MNornepevyHoro ceveHHs.
TouHoe pewenne Taxkoro poma 3ajaau BeI3LIBAeT OueHb 00JIb-
e TPYAHOCTH, BBHAY 4ero MnofoOHBIH M0JX01 He MOoXeT
OBITH MCMOJB30BAH B HHXKEHEPHBIX pacueTax. b

- B noknane nmpennaraercs paccMaTpHBATL NJIOTHHY Kak
CHCTEMY C HEeCKOJbKMMH CTeneHaMu cBo0OJIbl H pellarThb
3ajlauy HTepalMOHHBIM MeTO/0M, KOTOPHIH NO3BOJSIeT HC-
CAEAOBATL BJHAHHE HA BEJIHYHHY CMEUIEHHS OTKOCOB pas-
JHYHBIX (pakTopoB: (opMbl Oeryuied CeHCMHUYECKOH BOJIHDI,
pacmpejeseHus: peakllMH TpPyHTa A48 pasHbX Mojeei
YIPYroro OCHOBAHHS, BEJUUHHBLI JOMOJHHUTEJLHOH (npHcoe-
JIHHEHHOH) Macchl BOJABI H AP.

[lpuBoauTCca npHMep pacyeTa IJOTHHLL TPEYroALHOro
npodusngs M3 JHHeHHO-YNPYTroro maTepHana KakK CHCTeMBl
¢ ABYMSs cTeneHsMu cBoOojikl HA JelcTBHe Deryueli cedcMHu-
YeCKOH BOJIHBIL.

Ilnst ocHOBAHHA MJIOTHHBI HCMOJABL3YETCH MOJAENbL YIPYro-
ro noaynpocrpascrsa. IIponecc B3auMoeHCTBHA ceiicMHUYe-
CKOH BOJHBl € COODYXKEHHEM HCCJIeAYeTCs ¢ IMOMOIIbIO
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JIOIIAroBOro MeToja. AHANHM3 pPe3ynLTaTOB pacyera noxa-
SLIBAET, YTO I OLEHKHM YCTOHUYHBOCTH KPYIHBIX THAPOCO-
opyHeHHHl M3 MECTHBIX MaTepHaJoR, PasMepsl KOTOPBIX
B NJiaHe COMOCTABHMEI C JIJIHHOH cefiCMHYeCKOH BOJIHBEI, BaXK-
Hoe 3HAYEHHE HMEeT BepPTHKAJbHAS COCTABJAIOMIAS CelCcMH-
yeckuX KoaeGannil OCHOBaHHS.

IIpH BO3JEHCTBHH OYCHDb CHJbHBIX 3EMJIETPACEHHH [MOJe
HANPAMKEHHH B TeJie MIOTHHB npuobperaer Gosiee CAOKHBIH
xapakTep, TaK Kak CBSI3H MeXK1y OTAENLHLIMH YacTAMH
npobuns COOPYKEHHs MOTryT HapylaTthcsd H MOryT MosAB-
JASATHCHA OCTATOUYHBIE JlepopMallHi.

Jlnst OLeHKH YCTOHYHBOCTH IJIOTHH H3 HECBSI3HLIX MarTe-
pHaNOB HEOOXOMAHMMO MOJYYHTH COOTHOLIEHHE, KOTOpoe Xa-
pakTepusyeT HX (pH3HUECKHe CBOHCTBA, W MNOCTPOHThL JHA-
rpaMMmy «HanpsKenne — nedopmanuay.

JanpHeiilee peweHne 3ajgaud ‘MOXKeT ObITh CBejeHO i
K ONDENENEHHI0O TaK Ha3biBACMBIX <«CKeJeTHbIX KPHBBLIX»,
KOTOPBIE COOTBETCTBYIOT MNOSIBJIGHHIO pe3oHanca M 3HaYyH-
TEJAbHOMY BO3pacTaHHI0O CMEIleHHH MEXAy YacTAMH nomne-
PEUHOTO CeueHHs MAOTHHEL. TakuMm o6pasoM, MOXKHO MOJY-
HHTh MOJOCY, BHYTPH KOTOpPOH OymeT BulUEpuUEHA <«CKeJeT-
Had KpHBasi» CHCTEMBI, H OTBeYarmwllHH el /HanazoH He-
YCTOHYHMBOTO ABHIKEHHS NMJOTHHBI. [IpHBeneHHbI B foKJaaje
BBIBOJ O TOM, YTO YCTOHYHBOCTL MJOTHHBI MPH CEHCMHYECKHX
HAarpysKax MOXKeT PEe3KO YMEHBIUUTHCH, ecJlH OTAe/bHbe ee
MACTH MJIOXO B3aHMOCBSA34HBI, HMeeT DOJBIIOe MpakTHYeCKoe
SHAUYEHHEe H [I0/I2KE€H YUHTHIBATLCA TPH ONpeleneHHu cei-
CMOCTOHKOCTH THJPOCOOPYKEHHA M3 MECTHBIX MaTepHaJIoB.

B noxaame M. H. Yarypsenn u B, K. Capma (J1-27)
MPHBOJHTCS TaKyKe OnucalHe METOJOB pacueta YCTOHUH-
BOCTH OTKOCOB MJOTHH H3 MECTHbIX MAaTepHaJOB C VUeTOM
BO3JIEHCTBHS CeHCMHYECKHX HATPYy30K, BO3OYKIAeMBbIX 3eM-
JETpsceHHeM. B nacrosiuiee spems sl 3THX LeJed npHMe-
HSIIOTCS JIBAa cnocoba:

a) KBasuauHaMuueckuii cmoco6 (MHOTZA HAa3HIBaeMBbifl
IICEBAOCTATHUYECKHM), TIPH KOTOPOM CeHCMHUYECKHE HATPY3KH
OT 3EMJIETPSACEHHST YUMTBIBAIOTCS TAK JKe, KAK CTAaTHUeCKHE;
IPH STOM nonycTuMoe 3HaueHHe KoaduuHeHTa 3anaca
YCTOHUYHBOCTH 0TKOCA HECKOJbLKO CHHKAETCH:!

6) muHamunueckuit cnoco6, npeanoxenusii HuomapkoM,
IPH KOTOPOM yCTOHUHBOCTL OTKOCOB ONpeiessercd Kak
QyHKUHS fonyeTHMO neopmaium.

1 -
s _A, I[I. Cunnnpn TpaktHieckue MeTobl pacuera COOpYMHeHHI
4 CeucMuveckne Harpyskd. M, Crpoiiusnar, 1967,

69



Kak u3BecTHO, KBasWauHaMHuecKHH crmocol, HE YUHTHI-
BAIOIIHH AHHAMHYECKOro HMNYJLCHOTO XapakTrepa H Kpar-
KOBPEMEHHOCTH JeHCTBHS HHEPIHOHHBIX CeHCMHUYeCKHX CHUI,
MPHJIOMKEHHBIX K OTKOCY, B GOJbUIHHCTBE CJyuyaeB NMPHBOJHT
K HETOYHEIM pES}FJI[‘:TETEM H He3KOHOMHYHBIM ]’I[]D'EHTH]::IJ"-I
peLIeHHsM.

N

6)
Pue. 25, Cuapl, Jefctsylompe Ha npHamy o0pylueHHs
(no Helomapry).

& — KPYrAOUHJAHHAPpHYeCcKAs MNOBEPXHOCTh CHKOAbMenuna, O — Odockad
NOPEPXHOCTL CHOAbAEHHE, & — CABDHC YYaCTKa NAOTHHR NC TOPH30H-
TAJARHOR MOBEPXHOCTH,

an,-'LfID}KEHHHﬁ Hmnmaph'ﬂm NHHAMHUECKHH MeTon pac-
YyetTa YCTOHUYHBOCTH OTKOCOB OCHOBBIBACTCS Ha ONpefeneHHH
HX jAedopmainit (CMeUeHnidl) npH BO3JEHCTBHH CeHCMHYe-
CKHX HArpysok OT 3eMJeTrpsiceHHH. PeakilHd CcOonpoTHBJe-
HHA CABHTY TPYHTa NPHHHMAETCH, KaK I JKeCcTKO-NJjacTH-
YeCKOIro Tena, H paCCMaATpPHBACTCH JABHMEHHE HACTH OTKOCd
no (PHKCHPOBAHHOH NOBEPXHOCTH CKOJNbXKeHHA. CMemeHue
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‘HeycTOUHBON MacChl FPYHTA CUHTAETCH aHAJOTHYHBIM JIBH-
3KeHHIo TBepaoro Tesa (6J0Ka) No 3aJlaHHOH MOBEPXHOCTH.
Hexonss H3 3TOro, onpenensercss YCKOpeHHe MNJAacTHUeCKOH
{HenﬁpaTHMﬂi'{} gepopMaunm, NpH  KOTOPOM HauHHAETCH
nBHIKEHHEe, H CPABHHBAETCA C YCKOPEHHEM, NeHCTBYIOUIHM
ga paccMaTpHBaeMylo Mmaccy rpyira. Ecau yckopenue, Bbi-
apaHHOEe 3eMJeTpPACeHHEeM, NPEeBOCXOJHT yCKOpeHHe MJIacTH-
geckoit aedopMaunH, TO BO3HHKAeT JIBHMKEHHe TPyHTA H
BeJIHUHHY CMELUeHHsI MOXKHO ONpeeNHTh MyTeM HHTErpHpo-
BaHHA BBIPAaXKEHHA AAA YACTH FPyHTA, HaXofAUEHcs Hal
MOBEPXHOCTBIO CKOJbKeHHS. OTHOCHTeJbHO® CMeulenHe 3TOH
Macckl TPYHTA [0 HAKJAOHHOH [JIOCKOH MOBEPXHOCTH CKOJb-
wenus (pHe. 25,6) onpemeasieTcss ¢ NOMOUILIO BbIPAMKEHHS

2;;4 (1 . %)’ e

rae Um— MAaKCHMaJbHOE OTHOCHTE/IbHOE CMellleHHe;
/ 1 A — coOTBeTCTBEHHO MaKCHMa/bHasd CKOPOCTh H YCKO-
peHHe rpyHura,
N — MakcuManbHbli  KO3((HUHEHT  COMPOTHBJIEHHSA
CABHIY Macchl TPyHTa HWJAH YCKOpPeHHe IJjacTHue-
CKOM sedopmMailuH, BHpaxeHHoe B A0aAX £,
Ecan B paccMaTpHBaeMOM OTKOCE CONPOTHBJIEHHE CIBH-
Iy B OlHOM HamnpasJICHHH 3HAuHTe/bHO OoJblie, YeM B ApY-
TOM, TO AJA HAaxXoXJeHHs MAaKCHMaJbHOTO CMeElleHHA He-
YCTOHYHBOH MACChI IPYHTa HCHONB3YIOTCH CJeAVIOUlHe Bhbl-
paxeHus:

N . s N\ 4.

npuj—j}{],ao ummm(l—T)F.l a3)
Ve A

— 9gN" N~ I

um=

npH —f—j— <0950 u,

3nech N 3aBHCHT OT CBOHCTB rpyHTa, HanpasieHus aei-
CTBHSI CEHCMHYECKHX CHJ M 3a/1aHHOil MOBEPXHOCTH CKOJb-
JKEHHS.

B cnyuae pacyeToB yCTOHUHBOCTH OTKOCOB MO KPYyro-
UHAHHIDHYECKHM MOBEPXHOCTAM CKOJbXKeHHss npu ob6o3Ha-
YEHHAX, MPHHATHIX HA pHC. 25,d, MOJYUYHM:

N=(=2—1)53=0F5-1 (34)

FAe S, — CHMA CONPOTHBJICHHS CABHTY FPYHTA;

T— MakCHMaJibHas CABHraloilas cHja oT 3eMJerps-
CeHHS:
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FS — nunamuveckuit xospduuuent 3anaca, BHIPaKao-
IHH OTHOIIEHHe MOMEHTA CHJ CONMPOTHBJEHHA MO
MOBEPXHOCTH CKOJLXKEHHS K MOMEHTY CJABHIAIO-
uHx cun Wby or coberBennoro Beca:

by — naeyo 3THX cHJI;

d — paccTosHHe OT leHTpa BpalleHHs A0 UEeHTpa
TAMKECTH HeYCTOHYHBOH Macchl rpyHTa.

Beanunny N MOMHO TOuHEe ONpeeNHTh HTePALHOHHBIM

cnoco6oM H3 ypaBHEeHHS

N =N'({FS)~+(F5 — 1), (35)

rie N”— nio6oe npuiaokKeHHOe TpPOH3BOJBHOE YCKOpPeHHe,
MeHbiee N;

FS’" — cootBercTByOmMit Ko3pduunenT sanaca, aHaso-

ruynblil FS.
na yyactka naoTHHE (pHc. 25,8), CABHraeMoro no ro-
PH30HTAJIbHOH MOBEPXHOCTH,

N = Pt

pr (._Eu.,:ﬂ) :
pltydS
rae P’ pasHo Becy MaTepHaJjia MHHYC TOpOBO€ jlaBJjeHHe,

g — MOPOBOE JlaBJIeHHE,;

p — MJOTHOCTL IPYHTA.

Jlns OTKOCOB H3 HECBA3HLIX H XOPOLIO JPeHHPYEMhbiX
FPYHTOB H MaTtepHayoB Haubonee XapaKTepHOH HBJAHETCH
AeopMalHsg MO MJOCKOH MOBEPXHOCTH CKOJbMKEHHS, IPH
KOTOPOH BepxHsifl rpanb obfpasyer ¢ ropHsoHTanuio yroJa 0.
B stom cayvyae kosadriument 3amaca yeToHYHBOCTH OTKOCA
H3 MaTepHaJia ¢ YrJOM BHYTPEHHEro TpPeHHS ¢ onpeaend-
eTCA C MOMOILLIO BLIpaXKeHHs

Fo—MY
FS=1t (37)

4 KPHTHYECKOE YCKOpeHHe — C MOMOILLID BbLIpAMKEeHHS

N =(FS — 1)sin. (38)

CoorHomienne (32) Bripa<aer 3aBHCHMOCTh lepeMerie-
HHfl MACCH TPYHTa OT KHHETHYECKOH 3SHEPrHH M Iossonser
y4YeCTb YCAOBHA HEYNPyroi CBA3H MeXK1y HanpsxKeHHsaMH
B npaBoit yacty ypasHenua (32) u gepopmaunsimu. [lepswii
YjJeH XapakTepH3yeT BeJHUHHY CMeLLEeHHs, MPH KOTOPOM
MPOHCXOAHT MOIVIONIEHHE KHHETHYECKOH 3HEePTHH JBHIKY-
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jgreiicsi Macchl, @ BTOPOH 10 H3BECTHOH CTENEHH YUHTHIBAeT
crioco6, € MOMOLIBLIO KOTOPOTO Macca noJayvyaer CKOpPOCTb.
"Ecau B pesysabTaTe pacuyera CMelleHHs MoJyqaloTcs 4pes-
MepHO GOJILIIHMH, TO OTKOC AoJxeH OHTL npHHAT Oonee
[HOJOTHM, HOJIKHBI ObITh ONpejesensl yUaCTKH MOBBEILICHHOH
MJIOTHOCTH H NpH HeoOXOJAHMOCTH MaTepHaJs MpH3M JIO/KEH
6pIThH OTCOPTHPOBAH A5 yAa/JeHHA MEJKHX HaCTHI.

[IpuBefieHHbIH MeTOJ pacyera [aeT 3aBbilICHHbIE 3HAYe-
HHA NepeMelleHHi H, N0 MHEHHIO JIOKJIAaJUHKOB, NOJKEH
GuiTh M3MeHeH TakuM ofpasoM, uyto6bl OH YUHTBIBAI H3Me-
{eHHe YCKOpeHHH NpH IJ1acTHUeCKOH AedopMaluH H yBesH-
GeHHM CMELIeHHs OTKoca, a TaKkKe H3MEeHEeHHe YCKOPeHHH
[0 BBICOTE IJIOTHHEL JTOT METOJ NMPHMEHHM JHINL AJ8 OT-
KOCOB M3 CYXMX H YaCTHYHO BOAOHACHILIEHHBIX FPYHTOB, KOr-
ia MOBEPXHOCTH C/IBHTA H YCKOPEHHS, BBI3BIBAIOUIHE M171a-
cTHueckne nedopmanni, MorytT ObTh OnpejeseHbl JoCTa-
TouHO TOYHO. B TO e BpeMs ero npuMeHeHHe /s OTKOCOB

il H3 CBA3HBIX H BOJIOHACBHIUIEHHBIX TPYHTOB,

Y-S B KOTOpBLIX GOJBIIYIO POJb MIFPaeT NOPUBOE
gaBJjeHue, BbI3BIBACT CYUIECTBEHHBIE TPYXA-
HOCTH BBHAY OTCYTCTBHA HaJIeKHBIX MeETO-
JOB onpeinejicHHs HDPDEGTG ODaBJICHHA IIPpH
celiCMHYECKHX Harpyskax oT 3eMJerpsce-
HHH.
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Pue. 26. Cxema snGponaatdopmel (no Cuay).

I — MastHnk; 2 — Gydepnan TNPYMRHEAS; J— aHKepHan NpyXHHA;
4 — gnKepHan cTofiKa.

Kpome Toro, B ciyuae OTKOCOB M3 CBSI3HBIX TPYHTOB
3ajava ycao:KHAETCA TEeM, UTO NMpPH BO3JAEHCTBHH cedcMHue-
CKOM HArpyskn BosHHKaloT GoJsbpinne AedopMalHH AaxKe
PH HanpsXKeHHAX, MEHBUIHX CTATHUECKON MPOYHOCTH I'PyH-
Ta, BBH/Y Yero HEBO3MOMKHO TOYHO ONpeleuTh MOBepX-
HOCTE oOpylneHusi. B 3THX ciydasx AJa oOnpejefeHHs fe-
Dopmanuit u VCTOHUHBOCTH OTKOCOB [IPH CeHCMHYECKHX
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BO3/ICHCTBHAX MOMKET NPHMEHATLCS METoa pacuera, MpHBe-
neHHbil B gokaajae JI. @unna ([A-21), kotopbiH npencTas-
aseT co6oi MoaH(DHKALHIO MeToaa, npeioxKeiHoro Chaowm.

[Tpn H3yYyeHHH CEHCMOCTOHKOCTH [JIOTHH H3 MECTHBIX
MaTepHasoB MPHMEHSIOTCA TaKxKe MOJeJabHbIe HCCJEN0Ba-
HHSI, XOTA HX MNpoBejeHHe BcTpeuaer GoJabluHe TPYAHOCTH,
MOCKOMBKY KpHTepHH noaoOusa H (pyHKUHH Ge3pasmepHbiX
mapaMeTpoB JI0 CHX MOp ellle HenoJHOCThIo BbipaGoTaHhl,
KpoMme TOTO, HEBO3MOXHO JIOGHTHCS COOTBETCTBHA MerKiy
MOJIeJIbI0 H HATYPHBIM COOPYXKEHHEM MpPH OAHOBPEMEeHHOM
yueTe Bcex onpeaeasiowdx (axktopos. CepbesHbie TPYil-

3500
3700
1600
iso0

Macwmald

Puc. 27. Tunuuublii y9acToK ABOAKOBHIrHYyTOf naoTuuul Pamrasra,

I — Apobienan riaMna co chauuem; 2-— dpobiaeHmfl necuanuk, J— apenanuf

caofl TonwmHoR 300 MM, 4 B 5§ — MaTepHan peunoro gHa; § — nepexoidnf GHALTY;

7 — ApeHax: & — ynopHas npusMa; 9 — gameHHag wHabGpocka ToaulmkoRf 3.5

10 — Ramennoe KpendeHde ToAmHHOA 200 aM, polnedeHHOS HA CoAoe TodWLHNOA
600 MM H3 MaTepHaaa peyHOro AHa.

HOCTH HMEIOTCA H B TEeXHHKE MOJeNbHBIX HCCJIed0BaHHIl.
HecMoTpa Ha oTMeueHHble TPYAHOCTH, C MOMOUILIO MOJEJb-
HBIX HCNBITAHHH MOryT OBITE MOJyueHbl HEKOTOphle, B OC-
HOBHOM KauvecTBeHHbIe, JaHHBLIe A4 OUeHKH CceHCMOoCTOH-
KOCTH ruapocoopyxennit. Hcenegosanna moaeneit ruapo-
COOpyMKeHHH OOBIYHO MpoBOAATCH HAa BHOponaartdopmax.
B noxanane A. P. lNoasua, X. b. Cuna u bBb. b. lNopaorna
(d-15) npusoauTes omicande subponnardopmbl (puc. 26),
JIBHXKEHlie KOTOPOi BEI3LIBANOCH C IOMOLILIO Y1apOB MasT-
HHKA | no aMopTH3Hpylouleil npyKuHe 2 U KOHTPOJNHPORA-
JOCh THMXKeNOoi npyKHHOH J, KEeCTKo MNpHKpensenHoil
K naatrpopme H KakoMmy-aub6o msenoaBHxHOMY Teay. [as
pericTpallHl nmapaMeTpoB 3TOro BO3JCHCTBHA W onpejaee-
HHSL peakuMH MOJIeNIH HCIOoNb30BaJgach H3MEpHTeNbHad an-
napatypa ¢ SJEKTPHYECKHM 3aNHCHIBAIOUIHM YCTPOHCTBOM.
HiMenoch Takike ycTpoicTBO A4 OnpejieseHHs H3IMeHeHHH
MOBEPXHOCTH MOJIEJIH.

B noknane (I1-27) npuBOAATCH Pe3yAbLTATH HCCJAELOBA-
HHH maoTHHBE PaMmranra Ha BoO3JeHCTBHE 3eMJieTpsiceHHil.
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HccaeaoBatns NPOBOAHANHCH [PH  paBeHCTBE YCKOpeHHil
B Hatype H Ha MoOJeJiH, NMpHYeM MoJeJb H3roTabJHBajaach
M3 TOro e MaTepHana, uYTO H HaTypHCE COOpYyIKeHHe.
B sTHX OINBITAX CTaBHJAaCh 3ajaya onpejeseHHs yCTOHYH-
BOCTH IJIOTHHBI H BHIGOpPA paUHOHAJBHOTO PaCHONOMKEHHA
" BOAOHENpPOHHIIAEMOTO  fJpa.

[TnoruHa Pamranra Boico- a6
qoii 70 M uMena sHAPO H3
pecuaHHKa HJAH TCJIHHHCTOrOo
caaHua. THNHYHBIA pa3pes
MJOTHHL! Noxasan una puc. 27.
[lpnHHMAas LWHPHHY fAApa 10-
CTOAHHOH, TpeboBaJjoch omnpe-
[eJUTh ero pacnoJjoXKeHue B
TeJe COOpYXKeHHs H TNpOoH3-
BECTH CpaBHCHHe sACD H3
CAHHHCTOrO MaTtepHasia H rnec-
yanpka. Hcenejposanuch TpH
pasiaH4YHBIX BapuaHTa sajapa:
HeHTpaJibHOe [JIHHHCTOE fAPO
TOll K€ WIMPHHBI, YTO M Ha- i e Wﬂg” Ll
KJOHHOe, HAaAKJOHHOEe ['JIHHH-

CTOe SJApP0 M ORHOpPOAHOE Puc. 28, CeficMHYeCcKHe Harpys-
PO M3 NecuaHnKa. KH H PeakuHa IMpH MOJeNBHBIX

HCNIBITAHHAX NJOTHHH PHHI’HH]‘E.
HEME‘EGB&HHH NOKa3aJH, | — naxaoHoe raBHHCTOe RApO; 2 —

HTO Y4YacTKH C T[JTHHHCTHIM BCPTHEANLHOS [JAHHHCTOS aApO,
AApoM #uMeaH B oboux cay-

Yasx AOCTaTO4YHOE CONpOTHBJAeHHe 3eMjerpsicenuto. Oxnako
IpH seMmJjerTpsacednHax OoJiee BBICOKOH HHTEHCHBHOCTH, 4eM
pacuerHoe, NJOTHHA ¢ HaAKJIOHHBIM sajapom Oblta Oogee
yCTOHYHBOH. M3meHeHns cpejlHel HWHTEHCHBHOCTH KoJseba-
HHH, a TakXxe peaklUHsa Ha 3eMJeTpAceHHe Aas 000HX Cay-
yaes nokasaHel Ha puc. 28.

Pacuer ycToiiuMBOCTH BEPXOBOTO OTKOCA NMJOTHHBI MpO-
H3BOJHJICSH C MOMOULILIO TPAAHIHOHHOIO CTAaTHYECKOTO MeTO-
Ala — MeToaa, OCHOBAaHHOrO Ha yuyeTe peaklMH NMJIOTHHB KakK
YOpyroro tena, H Mo TEOPHH AHHAMHUYeCcKOil peaxuun. Pe-
3yJ/bTaThl pacuera npHBeaeHsl B Tada. 9.

Takum obpasom, Kak 3To BHAHO HA NpHMEpe IJIOTHHDI
Pamranra, coueranne anaJHTHUECKOro MeTOMA H MOJeNb-
HEIX HCCJIeIOBaHHH MO3BOJIfSeT AaTh ropasao GoJiee TOUHYIO
H 060CHOBAHHYIO OLIEHKY peakilHH COOPYIKeHMsl Ha 3emJe-

TpAceHHe M CcoCTaBHThL Oosee HANEKHBIH NPOEKT THApO-
COOpYIKeHHH.
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B noxknape A. C. Croyna u E. C. Cmura ([A-15) npu-
BOASITCA pe3y/bTaThl aHaJH3a CeHCMOCTOHKOCTH orpamaalo-
meit pamMObl XBOCTOXpaHHAHmA (puc. 29,a) ¢ yueTtoMm ero
npejgnojaraeMoro pacwnpenunsa (puc. 29,6).

Tabanwwa 9

ConocTapaenHe MeTOI0B PAcYeTOB VCTONYHBOCTH BePXOBOTO
OTKOCA OJAOTHHBI

Kosbdurue ny
- aanmaca WAH
Meton pacuera Yerope nne MAKCHMabNO:
CRENLC e
TpagiMuHoHHET cTaTHYe- 0,069 g noctosHHoe no Bhl- 1,22
CKHH METOA coTe
Meroa, ocuoBawHnit Ha Hamenenne yckopeHuii ot 1,36
yuete peakudn mioTHHH [0,06 g va pepumHe o nmyan
RAK ynpyroro TeJa B OCHOBAHHH NO rpadukam na
puc, 21
Mamenenne  yckopensit 1o 1,32
Tpanenud or 0,06 g na Bep-
muie ao 0,02 g B ocHOBAHHM
HunaMuveckud MeTol €
VUeToM [epeMelleHnil;
CHMMETPHYHBIT  CABHD — 10 em
HECHMMETPHYHEI CABHD — 40 cm

Iamb6a o6pazosaHa M3 MeXaHHYECKH pasjieNeHHbIX
YACTHIL OTXOA0B MOPOJ («XBOCTOB»), NOJY4aeMBIX MPH rop-
HEIX paspaboTkax. Ona uMeer BoicoTy 40 & npu 3an0XKeHHI
Hapy»Horo otkoca |:4. Kpynuble XBOCTH MNpeACTaBJieHb
CPefiHE3ePHHCTHIM IMECKOM, OTKJIAa[AbIBABUIHMCS TIHAPABJIN-
yeckKH Ges mocaeayiouero yniaotHenusi, Cpeanss BeaHyuHa
OTHOCHTE/IbLHOH TIJIOTHOCTH [eCKa pPaBHAJAChH TNPHMEpPHO
55%. Marepnan naMG6bl GblJ1 IOCTAaTOYHO XOPOLIO APeHH-
pylomuM, Gaarojaps 4eMy MOXKHO GbIIO He ONacaThes 3Ha-
YHTENBLHOTO PasBHTHA TOPOBOro JAaBJeHHs NPH 3eMJeTpsce-
HUAX. B ocHoBannn gaMGbl 3aJeraer cjoil ecTeCTBEHHO OT-
JOMKEHHBIX, XOpOLIO OTCOPTHPOBAHHLIX  aJIIOBHAJbHBIX
NMOpoja CPaBHHTENbHO HeDONBIIOH MOULHOCTH, MOJACTHIAeMbIN
CKaJbHbIM OCHOBaHHEM.

CoopyKeHHe pacrnonoxeno B CefiCMHUECKH aKTHBHOM
paiioHe Ynsau na paccrosuun 80 KM OT y4acTKa aKTHBHOIO
cOpoca, KOTOpPBIf B MOcje/IHHe AeCATHJICTHA SIBUJCSI HCTOY-
HHKOM BO3HHKHOBEHHSI HECKOJLKHX pa3pyUIHTEeNbHLIX 3€M-
JETPACEHHH.
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- B pesysbTaTe CTaTHCTHYECKOTO M3YUEHHS YKa3aHHbIX BhI-
e paspylIHTEIbHbIX, a TAKKE JIPYIrHX, MEHee CH/bHbIX 3eM-
JeTpACceHHH Obl NoJyueH Pl BEepPOATHOCTHBIX KPHBBIX, PH-
pefeHHblXx Ha puc. 30, W npoussened BLIGOP pacueTHOro
geMaeTpsiceHud. [MnmoTeTHueckoe pacuetHoe 3emJeTpfAceHHe
XapaKTepH30BaIOCE obliel JAHTEeNbHOCTBIO  KoJeDaHHH,
papnoit 100 cex. Ha puc. 31 nokasana HCKyccTBeHHAs aKce-

'5)

Puc. 29. INonepeunoe ceuehHe XBOCTOXpaHHAHLILA.
& =— IIII[EET]]-}"H][J[EE XBOCT ﬂ:‘ipﬂl'[ll.'[l{lll'.l?: fﬁ — TIFIJ'EILTIII}]’EHGE IHWTDEHEHIJ‘IL‘HL

J — YIAOGTHEHHBIC XUBOCTH.

JieporpaMMma pacueTHoOro 3eMmJieTpfAceHus, Kortopasa Oblna
pasjlenieHa Ha yeThIpe HHTepBasa no 25 cex KaxKaui. [pen-
MOJAarajoch, 4T0 B TeueHHe KaXKJ0Tro H3 JABYX MEPBBIX HH-
TEPBaJIOB IMpPOHCXONHJI0 Tno 75 KoaeOGaHHH C 4YacTOTOH
3 LHKJA B CEKYHIY, a B TeUeHHEe KaXKIOro H3 ABYX MOCJHe:-
HHX WHTEPBAJOB MNMPOHCXOJHJO TNo 25 KogebaHHH ¢ 4acTo-
TOK | LHKJ B cexyupy.

HMaMeneHue yckopenuii BO BpeMeHH MPHHHMAJIOCh MO
3aKOHY CHHYCOHOBI ¢ INHKOBLIMH 3HAYEHHAMH, pABHBIMH
B nepeoM cayuae 0,28:; 0,21: 0,14 u 0,07 v BO BTOPOM CAY-
tae 0,35; 0,28; 0,21 u 0,14g coorsercreenno aas |, 2, 3 u 4
HHTEPDBAJIOB pPacYeTHOro 3eMJeTpAceHHd. YUHTHIBANOCh, YTO

YCKODEHHA Ha rpelGHe COOpYMKeHHS IPH 3eMJIeTPSCeHHAX
HMEIOT 00J/IbLIYI0 BEJHYHHY, YeM B OCHOBAHHH.
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[Tocne ycraHoBneHHs NapaMeTpoB CeiCMHYECKOro BO3-
AeficTBHA NPOH3BOAHAOCHL ONpenesieHHe AHHAMHUYECKHX Xa-
PAaKTEePHCTHK MaTepHaloB B yCJ0BHAX, GJH3KHX K TeM, KO-
TOPLIE HMEIOT MECTO NPH 3eMJETPACCHHAX.

HcenenoBais aHH30TPONHO YILUIOTHEHHOrO, HEAPEHHPO-
BAHHOTO MaTepHana XBOCTOB [POBOAHJHCH B mpHGOpax
TPEXOCHOTO CXKATHA MPH ABYX IHKAAX HCNBLITAHHH.
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Pitc. 30. BepoATHOCTHEIE KPHBLIE CEHCMH-

HEeCKHX YCKOPeHnHfl npH pasnnuHieIX 3Have-

HHAX a (MaKCHMaNbHOe TropH3OHTAJLHOS
yCKOpenHe rpyHta B poasx g).

[lepast mapTus HeynJOTHEHHBIX 0OpPa3IlOB, NMOJAYUEHHBIX
B JabopaTopHi, HMeJsa MNPHUMEPHO TaKyl e MJIOTHOCTD,
KaK MaTepHan XBOCTOR B HATYPHBIX VCJIOBHSAX; BTOpas nap-
THA oOpasuoe Owiia ynaorunena ao 70% ortHocHTeannoii
MJIOTHOCTH.

Onpenenenne BeanunHu JedopMauuH OTKOCA H  TOJI-
WIMHBL CMElaIoUIerocs cjos Marepuana npou3BOAHIOCL NO
MeTO/IHKEe, OCHOBAHHON HA MCXOJAHBIX PACYETHRIX MOJIOMKe-
nuax Hwiomapka (1965 r.), a Ttaxkike ID'yamena n Cupa
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';‘@Iigﬁﬁ r.). HekoTtopeie oT/AHYHA 3aKAI0MaJHCh B H3MEHEHHH
MOPAAKA BEIUHCACHHH INPH MOJYUEHHH OKOHUATEJNLHOTrO pe-
ayJbTaTa.

" B pesyJastaTte [HHAMHYECKOTO pacueta yCTOHUHBOCTH
OTKOCOB C 3anoxenusiMd 4:1; 3:1; 25:1 u 2:1 u3 kpyn-
HBIX XBOCTOB C YIVIOM BHYTpeHHero Tpenus 26° Guuid nony-
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Pue. 31. AxceneporpaMMsl runoTeTH4e-

CKOTO pACUeTHOTO JeM/JIeTpsCeHHA.

~ YOPOIMEHHAR; — = — == Teope-
THYECKAR,

YEeHbl BEJHUYHHLI HX CYMMAapHOro CMelleHHsi 3a BpeMs pac-
YeTHOro 3semjerpscenus B npeaeaax or 3,4 mo 11,5 .
[Monyuennbie BeaHuMHBI CMEUICHHIT BBIXOAAT 3a Mpejesl
MAKCHMaJbLHO MONYCTHMBLIX A48 paccMaTtpHBaeMoro orkoca,
B CBA3H C YeM B nokKnane ]T}}HEIZ].EI.HT{:H }'IiﬂEHHHFI 0 Heolxo-
JAHMOCTH YBeJIHUCHHSA MJOTHOCTH H YMNOJAOMKEHHS OTKOCOB
AaMOBI C 1eNbI0 NMOBLILEHHS HX CeHcMOCTOIKOCTH.

%*
.

KE[H BHIHO H3 H3J0MeHHOro, B AOKJamax, nocpAlleH-
HBIX BOMpPOCaM pacyera celiCMOCTOHKOCTH MJOTHH H3 MecT-
HBIX MaTepHaJioB, paccMaTpHBAIOTCH CJEAYIOUIHE BOMPOCH:

~ Buifop mexoambix nanmbix aas pacuera, cojaepiKatiux
HEOOXO0/HMBIE CBeAeHHS 0 ceilcMHYHOCTH pailoHa, napamer-
Pax pacuetHoTro 3emuerpsceHHsi AJf NPOEKTHPYEMOTO CO-
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OPYIKeHHA, 3aKOHOMEPHOCTAX H KOJHYeCTBeHHBIX XapakTe-
PHCTHKAX CeHCMHYECKHX JBMXKeHHil rpPYHTOB NpH 3eMmJje-
TPACEHHAX, THHAMHYECKHX CBOHCTBAX rpyHTOB OCHOBAHHA H
MaTepHAaN0B COOPYKEHHA H JP.

Onpenenenne JAHHAMHUECKHX XapakTepHCTHK (uacTtoT H
¢opM coOCTBEHHBIX KOoJeOaHHil) THAPOCOOPYHKEHHH, BeJiH-
YHH H pacnpejiefieHHs No HX CeYeHHI0 HHepIHOHHBIX Ha-
rPY30K M pacuera HanpsmxeHHo-ae@OpMHPOBAHHOTO COCTOM-
HHA NPH CeHCMHUECKHX BO3AEHCTBHAX OT 3eMJAEeTPACEHHH.

OuneHka AHHAMHYECKON NMPOYHOCTH H YCTOHYHBOCTH pac-
CMaTpPHBAeMbIX THAPOCOOPYIKEHHI.

Haubonee cnoXHBIMH H HaHMeHee ACHLIMH CpPeaH yKa-
3aHHBIX BHILUE SBJAAIOTCA BONPOCH, CBA3aHHBE ¢ BHOOPOM
HCXOAHBIX AAHHBIX /1)1 pacueTa H NpPoeKTHPOBAHHS THIAPO-
CoOpyXKeHHH Ha ceficMuueckue posfeiicTeus., Kak MoxHO
CY/AUTh 1O NPHBEACHHLIM MaTepHasamM, B HacTosllee BpeMs
IJ11 OLEHKH OCHOBHBIX NMapaMeTpoB PacueTHOrO 3eMJeTps-
CeHHA (BEpOSITHOCTH NOABJEHHS H YacTOThl €ro NOBTOpPse-
MOCTH, YCKOpeHWH TpPyHTA B 3aBHCHMOCTH OT MarHMHTy/AH
3eMJETPACEHHA M  3NHUEHTPAJBHOrO paccTosiMHa W ap.)
B 3apy0exHON NpakTHKe [OBOJLHO LWHPOKO TIPHMEHAETCH
BEPOATHOCTHBIH MOAXO0A, OCHOBAHHBLIH HA HCMOJB30BAHHH
HMEIOILHXCS SMIHPHYECKHX 3aBHcHMocTeill. Oanako npH-
MEHeHHe Takoro nojaxofga Moxker ObiTh O000CHOBAHHEIM
TOJALKO MPH JOCTATOMHO XOpOolueil H3YYeHHOCTH HHIKEHepHO-
CeICMOJNIOTHYECKHX H CeHiCMO-TeKTOHHUCCKHX YCJIOBHH paiio-
Ha § HaAH4YHUH JIAHHBIX O NPOSBJEHHAX B 3TOM padoHe 3eM-
JETPACEHHH PAa3JHYHOrO Xapakrepa H HHTEHCHBHOCTH.
B aApyrux cayuasax K NPHMCHEHHIO TAaKoro nojaxoja Haao
OTHOCHTBCA € OCTOPOMKHOCTLIO, OTAaBaTh cebe oTyeT B ero
orpanuuenuax. Chaeayer coOraacHTbesi ¢ TPHBEAEHHBIM
(LL-15) BBIBOAOM O TOM, YTO PE3yJLTATHI BEPOATHOCTHLIX
pacueTos, MPOBEJIEHHLIX HA OCHOBe palee MOJYUEHHBIX JlaH-
HBIX, YKasspiBawouiHe Ha caabylo ceHCMHYECKYI0 aKTHBHOCTL
paiiona, A0JXHB OBITh CKOPPEKTHPOBAHBI, €CJAH HMEITCS
reoJIOrHYECKHe Jaanuble, nokassisaioumue, yro B oGenenye-
MOM paHoHe B MNpPEAUICCTBYIONULHE TeoJIOrHYecKHe MepHoaHL!
Ha0JI0/1aIHCh 3HAYHTeJbHble ABHXKeHHst cGpoca. B pane
noxkaanoe (-23, J1-27) rosopuTcs O TOM, 4TO, KpOMe CBe-
NieHHH 0 BeJHYHHE CPejHero ceiCMHYeCKOro YCKOPEeHHS ¢
yqyacTka CTPOHTENLCTBA, HEOOGXOAMMO YKasaHHe [JaHHbIX
O BpPEMEHHBIX NapaMerpax ABHIKEHHS TPYHTa MpH 3eMJe-
TpACEHHAX (0 CNeKTpax Cpe/Hero YCKOPEHHS, KOJHYecTBe H
NOCAe0BaTeJLHOCTH [OBTOPEHHA MAaKCHMAJbHBIX HMMIVJ/L-
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COB YCKODEHHS, NPOAOJIKHTENBHOCTH KomebaHuit W ap.).
Oanako Gonee KOHKPETHLIX H TMOJHBIX CBeJIleHHH 0 MeTojax
onpejaeneHus 5THX HCXO[AHBIX JIAHHBIX B PacCMaTPHBAEMBbIX
JOKJajlax He NMPHBOAHTCH.

CJieyeT OTMeTHTb, 4TO Oyelb OoJbloe BHHMAaHHE B 3TOH
rpynie JOKJI4/0B Y/leasieTcs BONpocaM HCCAe/l0BaHHA je-
GopMauHOHHBLIX H NPOYHOCTHBIX CBOHCTB TPYHTOB INpH JH-
HaAMHUECKHX Harpyskax ceilcMilYeckoro xapaxkrtepa H HX
yueta B pacuyerax CeHCMOCTOHKOCTH rHAPOCOOPYHREHHH.
[lInpokoe pacnpocTpanenHe ajad 3THX Ueqeil 3a pybexoM
MOJYUHJAH HCeae oBaHud JiepopMalHOHHBIX H MPOYHOCTHBIX
CBONCTB TPpyHTOB, npoBoauBuidecs: CHaoM H APYrHMH aBTO-
paMu Ha ctabujaoMeTpax MNPH PasyHYHBIX COYETAHHAX CTa-
THUECKOH H JIMHAMHYECKOH COCTaBJAAIOIIHX HATrpPy3oK, OTBe-
YAl0ULMX YCJOBHAM HATpPYKeHHs IPYHTOB B OCHOBAHHH HJIH
B TeJIe THAPOCOOPYKEHHs NpH 3eMJIeTPACEHHAX,

STH HCCAEJOBAHHS MO3BOJISIIOT ONpelesiHTh XapakTepH-
CTHKH JHHAMHYECKOH NPOYHOCTH TPYHTOB, T. €. Te coYeTa-
HHA CTAaTHYECKON M JAHHAMHYECKOH Harpysoxk (cepun no-
BTOPHBIX HMIYJbCOB HATPYMEHHH), NPH KOTOPLIX jedopma-
Ha ofOpasina JoCTUraer CBOero MNpeaeNBHOro 3HaYyeHHsd.
Pasputie noao0HbpIX MCC/ICI0BAHHI, HMCIOUIHX OYCHbB BaX-

~ HOEe 3HaueHHe, 3ajlepiKiBaeTcd b HAWHX YCJOBHAX H3-3a OT-

cyTeTBHs HeoGXoauMoro [ad 3THX lesieil obopyjosanus H
Mpesx/1e BCETO 3arpy30uHBLIX YCTPOHCTB, MO3BOJAIOHIHX CO-
3/1ABATH JHHAMHUECKHE HATPY3KH € WHPOKHM JHAIAa30HOM
H3MeHeHHH HX napaMerpoB.

Cpean 10KJa/0B, MOCBSIMIEHHBLIX BOMpPOCAM pacuera m.1o-
THH M3 MECTHBIX MaTepHaJloB Ha ceiicMHYeCKHe BO3/1eHCTBHA
HauboJiee akTyaJbHbIM ABJgserca aokaaa npod. B. 1. Jina-
Ma ®unna (/1-21), B KOTOPOM NPHBOAKTCH NpPHMEDP TNPH-
MeHeHHA s THX ueaeil Becbma 3(P(QEKTHBHOrO H yHHBEp-
CaJLHOTO MeTOJa KOHeuHbIX 3jeMeHTOB. C noMouibio 3TOro
MeTo/ia MoryT ObiTh JerKO yuTeHbl CJ0XKHAd BHEIIHAS H
BHYTPEHHSIS TEOMETPHS MHAPOCOOPYKEHHIT, HEOAHOPOJIHOCTD,
AHH3OTPONMHA M HEYNPYrHe CBOHCTBA MaTepHanos, AHHAMH-

deckuil xapakrtep narpy3ok u np. B nacrosimee spems Be-

AYTCHA HCCae10BaHHS € IeJBI0 HCIIOJAb30BaHHA 3TOro MeETO-
Jla Ans1 pewieHHs BOJHOBBIX 3a7a4, UTO HMeerR ouellb BaxHoe
8HaueHue [/l PACUETOB CeHCMHUECKHX KoJeGaHui KaHbo-

. HOB, HauGosee KPYMHLIX MJOTHH M3 MECTHBIX MaTepHa/oB
- H HEKOTOPBIX MPOTAMKEHITBIX coopyxennii. B Coserckom
~ Coioze paGorsl Mo peaansaiuu JaHHOTO MeTOja s pac-

HeTa cefilcMOCTOHKOCTH THIAPOCOOPYKEeHHH W3 MECTHHIX Ma-
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repuanoB ObliM Hauatel B 1967 r. so BHHHI nmenu
B. E. Beseneena nox pykosomcreom npod. B. J. Jlnama
(bunna, Haxoauswerocss 8 CCCP no npérpamme Hay“iHoro
o6mena mexay AH CCCP u Hauwonanbuwim HecJe10Ba-
teabckum coBetoM Kanaznw. B nacroamee spems Jabdopa-
TOPHAMH MHCTHTYT@ CeHCMOCTONKOCTH THAPOCOOPYIKEHHH
(mk. A. I1. Tponuknm) u marematuueckoit (mmx. 10. H.
EdumobiM H Kaua. TexH. nayk JI. B. CanoxHHKOBbIM)
cocTaBjdeHbl  Godblilie  BLIMHCAHTENbHBIE MPOrPpaMMbl  2aH
pellleHHsl € MOMOILBI0O MEeTOAAd KOHEeUHbIX 3JeMEeHTOB Ha
DBM nsockoit craTHueckoil 3ajaud TeopHH YNPYroct ',
a TakXKe AJasi pacyera MJIOTHH H3 MECTHBIX MarepHa/jos Ha
cefcMHUECKHE BO3/EeHCTBHA. YKasaHuHble NporpaMMbl HPO-
ko ucnoassyiorcs Bo BHUHUI umenn b. E. Begeneepa n
Jleurnaponpoekre umenn C. §1. JKyka naa npakTHUecKHX
pacueToB THAPOTEXHHYECKHX COOPYMKEeHHH Kak Ha craTuye-
CKHe, TAK H Ha CeHCMHUECKHE BO3/ICHCTBHS,

Boabuloli HHTEpEC TakiKe [MPeACTaBaAseT H3N0KeHHe
B pajge aokaagos ([-21, J1-27 n ap.) MeToaoB onpeaeneHHs
JHHAMHUECKOH NPOYHOCTH H YCTOHUYHMBOCTH THApPOTeXHHYE-
CKHX COOPYIKEHHIl H3 MECTHBIX MATEpPHAaJOB MpH ceHcmuue-
CKHX BO3jeiicTBHAX. B Hacrosiuiee BpeMsi AaA 3THX LleJeH
npHMeHsiloTcsds ABa cnocoba, Korja olpeiesieHHe CeicMo-
CTOHKOCTH THAPOTEXHHYECKHX COOPYIKEHHH MPOH3BOJINTCH
AH6o 1Mo npepeSbHBIM HanpsaxKenusam (110 NPOYHOCTH TFPyH-
ta), AH60 1Mo npeaeabHbIM AeOpMaUHAM OTKOCOB HAH CO-
OpPYIKEHHS.

B nepsoM cayuae npHMeHsieTcss KBA3HAHHAMHYECKHH
cnoco6 (MHOrJa Ha3blBaeMblii TaKMe MCEeBAOCTATHYECKHM),
MpH KOTOPOM ceiicMHYeCKHe HarpyskH OT 3eMJeTpAceHHd
B pacuerax YCTOHUHBOCTH OTKOCOB YUHMTBIBAIOTCA Kak CTa-
tHyeckue. Ilpu 3rom gonyctimoe 3Hauenne kKosdduienra
3amaca yCTOHYHBOCTH HECKOJBLKO CHH¥Kaercs.

Bo BTopoM cayuae pacuer YCTOHUYHBOCTH OTKOCOB mpo-
H3BOJHTCS ¢ TNOMOIIBI0 AHHaAMHUYecKoro crnocoba, npemio-
KeHHoro HeioMapkoM, npH KOTOPOM YCTOHUHBOCTH OTKOCOB
onpeaeasiercs Kak (Gyvukuus ero gedopmainH (nepemelie-
HHSI) NOA BO3JeHCTBHEM HHEPIHOHHBIX HATPYy30K BO Bpemd
aemyeTpacenns. Ananoruunsie cnocoGbl pacuera AHHaMHye-
CKOHl YCTOHYHBOCTH OT/eJIbHOM 4YacTHUBl TPyHTa (Kamua)

! Unw. 10. H. Edumonr, kana, vext. HayK JI. B. Cano®nu-
koB, HHkK. A. T, Tpouukui. Peannsauusa MeTola KOHEMHHIX 3/e-
MenToB Ha 3BM anm pewenust naocKoR 3afavd TeOpHH YnpyrocTu. —
«HUapectun BHHUI», 1970, 1. 93.
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HJIH CKaJIbHOTO MAaccCHBa, pAachoJIOMeHHBIX Ha HaKJIOHHOH
LIEPOXOBATOH MOBEPXHOCTH OTKOCA, C YUYETOM BO3MOMKHOCTH
HX mnepeMelieHHi paccematpusaiancs B. . Mensnukom
(BHHK BOJITI'EO), E. K. Apxunosoit u E, B. Bauwypo-
BoIM (I'uaponpoekr umenn C. . JKyka) u A. H. BupGpae-
poM (BHHUHWI umenn b. E. Begeneesa). Kpowme toro, B na-
OOpaToOpHH CEeHCMOCTOHKOCTH THAPOTEXHHUECKHX COOpYIKe-
Huiit BHHUHUID A. H. Bupbpaepom Gua1 paspabotan aHHAMM-
YeCKHH MeToJ] pacueTa YCTOHUHBOCTH 3eMJSIHLIX OTKOCOB
M0  KPYTJOUHJIHHAPHYECKHM  [OBEPXHOCTHM  CKOJIbMKEHHS
C YYeTOM BO3MOMKHOCTH WX nepeMelleHHH BO BpeMs 3emjes
TpACeHHA. |

[Ipn pacuere ruaporeXxHHYeCKHX COOPYIKEHHH no MeTo-
Y KOHEUHHIX 3JIEMEHTOB C HCNOJL30BAHHEM pe3yJbTaToB
HCCIeOBAHHH MHHAMHYECKHX CBOMCTB cJaraloiHx HX Ma-
TepHasoB Moryt OHIThL onpeneseHsl jgedopmaldi BCeH IJ0-
THHBI 34 BpPeMsi 3eMJIeTpfICeHHsl M [pPOHIBEAeHa OlleHKa
JONYCTHMOCTH HX [AJA paccMaTpHBaeMOTH COOPYIKCHHS.
Tako#t Mertos nNpHMEHAJCHA AJ8 OUEHKH CeiHcMOCTOHKOCTH
THAPOTEXHHYECKHX COODYMEeHHH H3 MECTHBIX MAaTepHalloB
B paborax X. b. Cuna u JI. Punna.

Cnenyer OTMETHTB, 4TO pacCMOTPEHHBE JHHAMHYECKHE
MeTO/lbl pacuera CeHCMOCTONKOCTH THAPOTEXHHUECKHX CO-
OpY:KeHHH Mo npeneabHbIM AedopManuaM Jayulle oTpamKaloT
XapakTtep M KpPaTKOBPEMEHHOCTh JIeHCTBHA cellcMHYeCKOH
HArpy3kH, ocoGeHHocTH paloTel COOPYIKeHHH H JAHHAMHYE-
CKHe cBoiictBa MarepHanoB. [lostomy paccmarpuBaeMele
METO/Ibl HapfAay ¢ UIHPOKO MNpHMeHsieMBIMH B HAacTodAllee
BpeMsi OOBIYHBIMH KBAa3HIMHAMHUECKMMH METOJaMH pacue-
Ta YCTOHYHBOCTH OTKOCOB IO MNpeaeJbHBEIM HAaMpPsaKeHHIM
(Mo MpoOYHOCTH TPYHTA) JHOMKHBI B MaJbHeilllleM noJyuyaTh
BCce DOoJee IIHPOKOe pacnpocTpaHeHne /s OIEHKH CeHcMOo-
CTOHKOCTH THAPOTEXHHYECKHX COODVIKEeHHH H3 MECTHBIX Ma-

TEepHaJioB, HX OCHOBAHHH H eCTEeCTBEHHBIX 3eMJISHBIX OT-
KOCOB.

[naBa uerBeprad

ONMbIT NPOEKTHPOBAHHSI CEMCMOCTOHKHX MJIOTHH
W3 MECTHBIX MATEPHAJIOB

B rtpex pnoxknamax: A. P. Tloaruza, X. b. Cuga
b. b. l'opaona (I-16), E. T'. Qnapumxka u A. JI. JlatTaa
(II-3), C. H. Kxana u B. A. Cuanukywo ([-31) paccma-
TPHBAIOTCH BOMPOCH, CBA3aHHBIE C PacyeToM, TNMPOEeKTHPO-
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BaHHEM H CTPOHTEJLCTBOM B rei’tcmiqecmrx paiioHax Kpymn-
HBIX THAPOTEXHHUYECKHX COOPYIKEHHA Ha npumepe MNJIOTHH
Oposuaa, Maurna u TapGena.

Maoruna Oposuaa ([A-16). IlpoexrupoBanne u CTPOH-
TeabeTBO NaoTHHE OpoBuaa Beicotoi 235 M na p. Pensep
B CepepHoit Kanudopuuu Oblsio CBA3aHO ¢ pellueHHeM p#Azaa
TPYAHLIX 3a/a4. DToT padon ABJAAETCA OJHHM M3 HaHbojee
ceiicMuueckKH akTuBHbIX B Amepuke. B Kanudopuun H nHa
Anscke npousounio GoJblle 3eMJCTpsiceHHil, B TOM 4YHCJC
paspylIHTeJIbHLIX, YeM BO BCeX OCTAJbHBIX LITATaX, BMECTE
B3SIThIX.

Hauunas ¢ nepporo semaerpscedus 1769 r., o KoTopom
HMeeTcs HCTopHueckoe ceuiaerennctso, Kanndopumsa Henbl-
taqa jeiicreue 30 3eMmJieTpsiCeHHH, Kaxaoe M3 KOTOPBIX
B Hawy AHH Morjao Obl NPHUHHHTE yiulepld B MHIIHOHDI
AOJIIAPOB W BBI3BATh uesoBeyeckue epTsol. [losTomy un-
JKeHepaMy H TeOJOoraMu B CBSI3H C IPOEKTHPOBAHHEM M
CTPOHTEALCTBOM OGOJALIIHX NJOTHH 3Jech MNPOBOJIATCH HC-
CJAeNOBAHHSA, CBA3AHHBIE C OUEHKOH BEPOATHOCTHOrO pHCKA
npu semaerpacenusax; B 1959 r. oun Owiin J0MOJHEHK! MPO-
rpaMMaMHi H3yueHHs HaNpsXKeHH B 3eMHOH KOpe H JIBHIKe-
nuit c6poca.

[Tpu npoekTHPOBAHHH KaMKI0ro KPYIHOTO COOPYKEHH,
KakK 3T0 HMeao MecTo M aas naotunnl OpoBuas, ¥npasJe-
HHE BOJHBIX PecypCoB VUHTLIBAET IpejllecTBYIOILYI0 HCTO-
PHIO 3eMJACTPSCEHHH HA yuacTKe CTPOUTEIbLCTBA H BO3MOXK-
HOCTh BO3HHKHOBeHHst HX B Oyayuiem. [lposenennoe n3y-
yeHHe JuTeparyphl, HaunHaa ¢ 1769 no 1957 r., nokasano,
4YTO 3a 3TOT nepHox B paiiode crpourteascTsa OpoBuIIIE-
cKoil naoTHHe Habuaojan0ck 56 3eMACTPACEHHH pasaHYHON
Huatencupnoctd. M2 uux 30 seMmaerpacennit ¢ ouaramu B pa-
auyce ot Oposuaga 80 xm uMesn B 3TOM pailoHe HHTEH-
cHBHOCTh O Oaanos u Beiwe no wxane Poccw— @opens
iwan moauduunpopannoi wkane Mepkaaan, 13 zemaerps-
cenmii ¢ ouaramu, vianeHnoiMu Gonee uwem na 80 kat, Tak-
K€ HMeaM 3J1eChb HHTEeHCHBHOCTL O 6anjioB H Bbille M
13 aemnerpacennit ¢ ouaramu B paanyce ot Oposuasa
32 kM uMesH HHTeHcHBHOCTEL D Gaanoe. [1pu 3ToM no Kpan-
Heit Mepe 22 3em/JieTpACeHHA, TPOHCIIE/UIHX B TMEpHOJ
1838—1957 rr., umean Ha yuacrke OpoBuJIJILCKOH MIOTHHBI
HHTeHCHBHOCTL 6 Bangos, a caMoe CHJALHOE 3EMJETPSACEH He
27 neka6Gps 1869 r. umeno uHTEHCHBHOCTH 7 OGajoB. Xors
NJIOTHHA pacnoJokeHa B paiioHe HeOOJbUIOH celicMHuecKoii
AKTHBHOCTH, NMpH pa3paboTke ee OKOHYATEJLHOro IpoexTa
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B KayecTBe OCHOBHOro Kputepua Oblia npuHgara celicMo-
CTOHKOCTL OYAYUIEr0 COOPYHKEHHS.

Pacuer ycTOHUMBOCTH OTKOCOB MNPOBOJAMJCSA cHayaJia
C MOMOULILIO OOBLIYHBIX METOMOB KPYIIOWHJIHHAPHUYCCKHX M
JIOCKHX MOBEPXHOCTEH CKOJbLIKEHHA NMPH PasHBIX MPeinoao-
KeHHsiX 00 ypoBHe BOJABI B BOAOXPaHWJIHILE H NPOYHOCTH
MaTepHaJa OCHOBHBIX YUACTKOB OTKOCA IJIOTHHBE. Bennunna
pacyeTHOTO CEHCMHUECKOTQ YCKOPEeHHsl NpHHHMAaJach pae-
Hoit 0,lg. Ilpumensannuce MeToAbl NONHOrO W 3 (HEeKTHBHOrO
HAMpPsIXKeHHdA TPH 3HAYCHHAX pPacuyeTHBIX XapaKTepHCTHK
FPYHTA, NOJYYEHHBIX MNyTeM HCNBITaAHHI KpynHomacuTab-
HEIX 00pa3uos B yCAOBHAX OGOABIIMX OOMKHMAIOIHX JaB-
JICHHH, OTBCUAIOMHX OKHIACMbIM B pPEaJbHOM COOpPYIKE+
HHH. :

OauH u3 pacueToB OCHOBHIBAJCH HA MPeANOJOKeHHH
O TOM, HTO MaTepHa/ BOJOYIOPHOTO silpa HMeeT HYJIeBylo
POYHOCTh. .

B 1961—1962 rr. naGoparopueii CTpoOMTE/NbHBIX MaTe-
puanoB yHupepcHtera B Dbepxau Owin npoBeieHsl Hecae-
JOBAHHA CEHCMOCTOHKOCTH NMIOTHHBL OpPOBHAJ Ha MOJeNsX
Macmrraba 1:400 u |:200 npu ycKopeHHAX TOPH3OHTA/b-
HBIX KoneOanui no 0,0, npesblUIaONHX YCKOPEHHS 3eMmJie-
Tpacenus ab-Llentpo 18 mas 1940 r. Onpitel NPOBOIH-
JHCH ¢ noMoukio BHOponaatdopMul pasmepom 2,1 3,0 m,
npeacraBasiouled cof0H Keneso0eTOHHYIO MHTY TOJMIHHOH
okono 20 cum, yeraHoOBJeHHYIO Ha THOKMX crolikax. Ee jaBu-
JKEHHE BBI3LIBAJIOCh € MOMOIULIO VAAPOB MASITHHKA BeCcoM
68 K2 o npyXHuHY Ha OJIHOM KOHLE NaatdopMe H KOHTPO-
JHPOBAJAOCh TIPYKHHOH Ha JAPYroM KOHLE, MPHKPEnJeHHOI
K HEMOABHMHOH CTeHe.

MHTencHBHOCTh CECMHYECKOro BO3AeHCTBHA 3aj1aBanach
yIiioM OTKAOHeHHs MafATHHKa. Mogeas uMena suicory 0,6 a
H AJHHY 1o rpebuio 2,1 .

[Tapamerpnl ABHmeHHS (MepeMelleHHsT H  YCKOpPeius)
ONnpeaeNsiyiick ¢ TIOMOILLIO JAAaTYHKOB, YCTAaHOBJEHHBIX
B HH)KHeH YacTm BHGponsaTdoOpMbl, ¢ 3aMHCbI0 HA OCIHHJ-
aorpad. Kpome toro, npopojannacke perucrpauus H3MeHe-
HHH TPOMHAA MOAEAH NPH CeHCMHYECKHX BO3JIeHCTBHAX
C MOMOIIKLIO CHeIHANbHOr0 TAYGHHHOrO npoduaoMerpa.

BBHAy TPYJAHOCTH BOCHPOM3BEJCHHA B ONLITAX jaBJe-
HHIl B NOPOBOH BOJe HCOBITAHHS TNPOBOJMIHCL HA MOMENAX
H3 CYXOro fecka, 4To MO3BOJAJO MNOJHOCTBIO HCKIKYHTE
JHAHHE [MOPOBOT0 Aasjenuda, JHOO HA MOJEJIAX H3 AOCTa-
TOYHO INIOTHOTO MaTtepHasia, Majo NMOABEpPralouierocs Jallb-
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HefileMy YILIOTHEHHI0 NpH KoJiefGaHMAX, uTO yMeHbLIAJI0
0 MHHHMYM A BJIHSIHHE MOPOBOro JaBJeHH.

HUecnenoBanua NpoBOAHAHCHL AJs CTajJHM Hemocpeact-
BEHHO MOCJ€ BO3BeJeHHA COODYIKEHHA MpH NyCcTOM H 3a-
MOJIHEHHOM BOAOXpaHHAHILe (XoTs BOAa B MOAETb MNpH
sTOM He nomasanachk). IlogpoOGuiie onbITE, B KOTOPBIX AdB-
JieiHe rnoposeii BOABI B HECBA3HOM MaTepHaJe He MOJETH-
POBAJOCH, JAaBAJH HETOUHOE [peACTaB/ernle 0 BO3MOIKHOM
nosenennn coopyxenns. Ha ocuoBauui sTHX onblToB OBLIO
cHeSaHo 3aKJloueHHe, 4TO ocajka rpe0OHsi HATYpPHOTO CO-
OpYIKeHHS, BbLI3BAHHAS CABHTOBHIMH JedOpMalHiMH, NpH
MeiCTBHN 3EeMJIETPACEHHST ¢ MAKCHMAJAbHBLIMH YCKOPEHHAMH
0,5¢ Gymer cocTaBaath 1,5 M, a NMpPH AEHCTBHH 3eMJETPS-
CeHHsl ¢ MakcuMaabHuMH yckopenusimu 0,3g Gyaer MeHblue
0,3 a.

Nans onpemesnedusi wu3aMeHenuid obbema rpynra npH
CIBHTe B YCJOBHAX BBICOKHX JaBJjieHHil oOmkarusd, passH-
palomwuxcad B OGOJBIIMX MJOTHHAX, NPOBOJHJIHCH HCNBITAHWS
Ha TpexocHoe ciKaTHe MaTepHa/ja XBOCTOB, COCTABAAIOMIHX
GOMBIIYIO YacTh 00BeMa COOPYHKeHHs.

Okasajnochk, 4YTO BO BPeMsl CABHra MpH BBLICOKHX J1aB-
nenHax ofbeM MaTtepHana yMeHbIIaJcsd, 4TO CBHICTEALCT-
BOBAJ0 O BO3MOMKHOCTH BO3HHKHOBEHHS IMpH 3eMJeTpsceHH-
X JOMOJHUTENBHONO MOPOBOTO AAaBJEHHSA H YMelblIeHHH
MPOYHOCTH TPYHTA.

Takum o6pa3oM, HCNbITAHHSA, NPOBOAHBLIHECH MPH OT-
CYTCTBHH [OPOBOrO jlaB/jeHHs B MaTepHaJjie MOJeH, AaBal
HEONnpaBAaHHO ONTHMHCTHUECKOE NpejAcTaBiaelne o CeHcMo-
CTOHKOCTH COOPYMKEHHS.

Ias oOocHoBaHHA celicMOCTOHKOCTH nJoTHHE OpoBHILI
MPOBOAMINCH HCCAEA0BAHHS MPOYHOCTH HECBA3HOTO TPYHTA
MPH COBMECTHOM BO3/eHCTBHH CTaTHYECKHX H KPaTKOBpE-
MEHHBIX MVJBCHPYIOUHX HaNpPsKeHHH,

JIunaMuuecKHil pacuer YCTOHUYHBOCTH BEPXOBOro OTKOCA
NpH  3anoJIHEHHOM BOAOXPAHWIHLIE MPOBOAMJICA nNyTeM
CpaBHEHHA HaMpAXeHHiH, BHI3LIBAEMBbIX B COOPYMKEHHH TPH
3eMJACTPACEHNAX C HANPSKEHHAMH, TPH KOTOPBIX MPOHC-
XoauT ofpylieHie HAH 3HaAYNTENLHAS peopMalnsg 3eMJisi-
Horo oTKoca., Onpejenenne AeHCTBYIOUHX YCKOPEHHH H CHJI
HHEpUHH B PasJHYHBIX YaCTAX MIOTHHLI NPOH3BOLHIOCH 115
ciayyasi ABHXKEeHHS# OCHOBaHHs, 3aJ]aHHOr0O akcejeporpam-
Moii semierpsacenns B Dab-Llentpo.

Pacuer npouspojuacs NHpH pasiantibix 3HAYEHHAX MO-
ayas cisura Matepnana niaotuisl G, H3MEHSBUIMXCA no
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BLICOTE COOPYKeHHS B (PYHKILHM CpeJHEero naBJjeHus Go OT
BECa BLHIILEJeARalllero cJjoOH T'p}?HTElZ

G=2,5-10%q,, xec/cm?.

Kosdpduunent 3artyxanus npurHMmasicsi pasibivm  20%:
Kputinyeckoro. Ha puc. 32 npuBemensl pacueTHkle 3HaAUEHHS
celcMHuyeckoro KosthpguilHenTa, 3aBucdallHe OT pasMepoB M
MECTd pacrnono:KeHuss HeYCTOHUYMBOH MAaccChkl OTKOca: MpH
CABHUre BCero OTKoca BNAOTL 10 OCHOBaHHA mnjoTHH. Ma-
KcHManbHBH Koahduuuenr ceiicmuudoctn pasHsaacsa 0,1g,
a TNpH cABHre BepxHeH YeTBEPTH OTKOCA OH YBEJHYHJICH
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Puc. 32. Cpeanne BejHYHHB! ceficMHyeckoro Kxoagduiunen-
Ta ang nAaoTHHLE OpoBHIA NPH BO3ZEACTBHH 3eMJIETPACEHHS
B dun-Lenrpo (1940 r.).

KoaefSauHg BAOTHHW: | — na Bmcore 'y, 2 — Ha bpuicote Yy §—
Ka BeIicoTe Yy; 4 — ua rpebue.

no 0,3g. [Ipu arom B Teuenue 30 cex celicMHUECKHX KoJe-
Ganuili OCHOBAaHHSI NJOTHHA MOJBEprajach JAeHCTBHIO jlecs-
TH CHJABHBIX TOJNYKOB. YUMTBIBAS, 4TO 3eMJETpsCeHHs: Ha
Ansicke uMewT ropasio OGOALUIYIO JVIHTENBHOCTE (CBBHILIE
4 mun), OGLiIO peweHo K BbIOOPY BO3MOJKHOTO 4HCJIA HM-
MyJ1LCOB HATPYXKenHd OTHECTHCh C OCTOPOMHOCTBIO H NpH-
HATH, YTO [PH CHJIBHOM 3eMJEeTpPsCeHHH Mnpollecc KoJebda-
HHIl TPpYHTA fABJASETCA JOCTATOUHO [JHTEJBHBIM H 38 3TO
BPEMSi MOMET BO3HHKHYTH A0 60 uMnyibCcoOB HHEPUHOHHOH
CHJIBL

Marepunan aapa naotuasl OpoBuan He siBasercss abco-
JIOTHO BOAOHENPOHHIAEMBIM HJH CJAHIIKOM BOJONPOHHIIAE-
MBLIM, MO3TOMY OBIIO TPYJAHO OMpEe/NHTh BO3MOMHYIO CTe-

87



MeHb paccenMBaHusa NMOPOBOro Aasienus. Yuutwsipas 6oJbline
pasMepsl COOpyMeHus, JAHHHBIe (oKono 366 M) nyTH
(puabTpann BOJAH3N €ro OCHOBAHHNA, a4 TAKKE OTHOCHTEJILHO
HeOOJbIIOE pa3JHYHE MEXKIAY NPOUHOCTLIO APEHHPOBAHHOrO
M HeApeHHPOBAHHOIO MaTepHaJia IPH IHKJIHYECKOH Harpya-
Ke, OBLJIO MPHHATO NPEANOJONKEHHe, YTO BO BpeMs 3eMJe-
TPSICEHHIl JApeHHpPOBAHWA MAaTepHAJIOB sapa IIOTHHBI He
MPOHCXOAHT.

[Tpubamxenuas oueHKa NPOUYHOCTHBIX CBOHCTB KaMeH-
HOHAGPOCHLIX MaTepHasNoB NPOH3BOAWJIACL HA OCHOBAaHHH
COMOCTABJCHHA € H3BECTHLIMM XapaKTCPHCTHKAMH noa00-
HbIX MaTepHaJOB MCHLIIEH KPYNHOCTH B YCJOBHAX CTaTH-
YECKOTO H JAHHAMMYECKOro nyJLCHPYIOLEro Harnpsixeuns.
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Puc. 33. Peayabtatm HeceloBaHnil B pacueToB naoTHHel OpoBuii Ha
CCHCMOCTOHKOCTL.

a4 — coNnpoOTHNTCHNe CARHTY MATEPpHASA }'llﬂpl!ﬂ-ﬂ: MPEHIMIE HA PACCTORIME OT Mogon-

B oTKoca 300 sa: 6 — sanmcuMocTs kosdMIMeHTA 3anaca or ceflleMHYECKOro

Kospduunenta ATR NAOCKOCTH CKOJbAEHNHS, npoxoasuied or NOAOUIBN BEPXONO-

FO OTKOCA Ha paccTosuml U0 ma; | — OpH CTATHNECKOM HATPYACNMH B HegpeHis

POBAHHOM COCTONHHH; 2 — NMPH nyaecHpyiouwed narpyaxe (60 guxios/cex) n negapes

HHPOBAHHOM COCTOAHNH, J — NPH CTATHYCCKOM HATPYHCHHH B APCHHPOBAHHOM CO-
CTORHHMH, (g — YTOJd REYTpeHHero Tpeuws,

C 371oit Nesbio OBIIO MPOH3BENEHO ONpeledeHde LWHKIAHYe-
CKHX HanpaAmeHHH, NPHBOAAUINX K pa3pyUICHHIO WJIH 3Ha-
YHTENbUBIM JlehopMainnaM obpasios rpydta 3a 60 umkaos
HArpyMeuus B YCJAOBHIX HEAPEHHPOBAHHBIX HCOBITAHMIL.
[Tpeamosaranocs, uTo oTHOUmIeHHe AHHAMHYECKOI MPOYHO-
CTH TPYHTA K €ro CTaTHYECKOH NPOYHOCTH MNPH JAPEHHpO-
BAHHBIX H HEAPEHHPOBAHHEIX HCMNBITAHHAX SABJHETCHA TakKHM
e, Kak [IJ4 JPYrux HeCcBA3HLIX MaTepHaJoB, HMEIOUHX
comocrasiMele xapakrepucetuku., IHa puc. 33,4 npusepenn
noJiydeniple ¢ nmomouibio storo cnocoba AaHHble o mpoy-
HOCTHBIX CBOMCTBAX MaTepHana YNOPHOH NMPH3MHL Ha pac-
crosaui 300 m mo ropu3oHTaJH OT MOAOLIBEL BEPXOBOIO
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OTKOCA JIJ1A YCIOBHI CTATHUECKHX HeJAPeHHPOBAHHBLIX H jpe-
HHPOBAHHBIX HCNBITAHHI M UMKJIHYECKHX HE/PeHHPOBAHHBIX
HeneiTanuil (npu 60 nLUKAax narpyxenud).

[IpouHOCTL CBA3HLIX TPYHTOB, aHAJOTHUHLIX TEM, KOTO-
pble MPUMEHANHCH A fApa MJAOTHHEI, NPH NYJLCHPYIOUIHX
Harpyskax OoOLIYHO OKa3biBAETCH HECKOJbKO MeHblUeil HX
MPOYHOCTH, NMOJVYEHHOIl NMyTeM CTaTHYECKHX HeJpeHHpOBaH-
HBIX HenbiTanuil,. OjHako BAHAHHE NPOYHOCTH MaTepHana
siipa HA YCTOHYHBOCTH NMJOTHHBI HACTOJBKO HE3HAYHTEJBHO,
yTO OBLIIO pelleHO HCNoJb30BATH B pacyeTax XapakrepH-
CTHKH MNPOYHOCTH YNJAOTHEHHOro MaTepuana saapa, noay-
yeHHbIe NYTeM HEAPCHHPOBAHHBIX CTATHUECKHX HCMLITANHH.

Pacuer vcroiiuMBoCTH OTKOCOB MPOM3BOJIMJCH MpH pas-
HbIX 3HauUeHHAX Ko3pHUHEHTA CefCMHYHOCTH W pPA3HBIX
YPOBHAIX BOJLI B BOJAOXpaHMJAMLLE JINA JABYX BEJAHYHI yria
BHYTpPEHHEro TpeHus MaTtepuana. PeaynbraThl pacyera npu-
BejleHBl Ha puc. 33,6. Ananornunsle pacuetbl OblJIM NPOH3-
Bejensl npu Gojee 3HAYMTE/ILHOH BBICOTE MJOTHHLI W OG-
Jlee BLICOKHX Kosh(pHUHEHTAX CEeHCMHYHOCTH.

[Monyuennbie 3navenus KosduiMenTa 3anaca agame
NPH ABHIKCHHAX rpyHTa, O0Jiee CHALHBIX, YeM BO BPeMf 3eM-
netpsacenuss B8 ab-Llentpo, GBIH paBHbl HIAH NMPEBOCXOJHIH
€ro 3HaueHusa, MOJYUYEHHBIE ¢ MOMOLULbIO CTATHYECKOro Me-
Tofa (npu k.=0,1g). '

[MockoabKy B pacuerax MNPHHHMAJHCh BECbMa OCTOPOXK-
Hble JOMYUICHHS, NOJyUeHHbLIe 3HAUEHHSA CJIEAYEeT CUHTATh
JIOCTATOYHO BHICOKHMH, NMPH KOTOPBIX ofecrneyuBaercs cel-
CMHYECKas YCTOHUMBOCTH THAPOCOOPYIKEHHA.

BMmecte ¢ TeéM npoBejeHHBIE HCCAEAOBAHHA TMOKa3anH,

- UHTO NpH pacueTax }'CTDH‘IHHGETH ITKOCOB OTBETCTBCHHBIX

PHAPOTEXHHYECKHX COOPYKeHHil HeoOGXO0AHMO YUHTHIBATH
YCJIOBHS HX AHHAMHUECKOTO HATPYKEHHSI.

JlpyruM BaKHBIM pe3yabTaToM pPalboThLl ABJSETCH Bbl-
BOJA O HeoOXOIMMOCTH 3KCMNEPHMEHTANLHOrO Onpee/eHns

" IPOYHOCTH  KPYNMHOOGJOMOMHBIX  MAaTepHajioB  YNOPHLIX

MPH3M MPH UHKIHYECKOM HArpyKeHnnH.

B pacuerax ceCMOCTOHKOCTH [NIOTHHBI € NOMOILIbIO TPa-
AHIHOHHOTO MeToaa OBIH YUTeHbl CJefiyioliHe I0noJHH-
TeJIbHBIE YCJIOBHA:

[TaoTuna pacnoaaraercsi HEMOCPEJACTBEHHO Ha CKaJIbHOM
OCHOBAHHHM WJIM HA OYEHB IJIOTHOM TPYHTe € He3HAUHTeJlb-
HOH npuMechbio necka H rpasHa (Oojee MJIOTHOM, YeM MaTe-
pHaJa NAoTHH). ITO HCKJIIOYAET BO3MOXKHOCTbL Pas3KHKeHHd

TPYHTA OCHOBAHHSA.
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Cxema pas30MBKH MJOTHHB Ha 30HBI JloJxcHA o0ecrne-
YHEATL HAJHYHE HIHPOKHX NEpexoaHbIX VUACTKOB H3 Xopo-
0 OTCOPTHPOBAHHOrO [MMeCKa W rpasusa Mexay sSaApom H
YIOPHBIMH NMPH3MaMH.

[IpeBbiuenne rpebHA I1JOTHHBL HaJ MaKCHMAJbHBIM
YPOBHEM BOJIBI B BOAOXPaHHJHILE BO H30erkaHHe MepesHBa
BOJIH MPHHATO PaBHBIM D M, YTO NMPEBOCXOAHT OCAAKY rped-
H# B JioGoM cayuae.

Slnpo oGpasyercss W3 MJIOTHOTO, YAPYTOro BOJLOHENPOHH-
HaeMoro sarepuasa ¢ [MHPOKHM JAHana3soHOM KPYNHOCTH
JACTHL.

3 Macaw al , m

-

Punc. 34. Paspes naotHunt OpoBHAN NO NJOCKOCTH, COOTBETCTRYIOLIEH
MAKCHMaJLIOH BHICOTE.

§ — HenpolHIACMOe SADO H3I MATepHANa OCHOBHOM BLIGMEN; 2 — nepexojHbLie 30HLI
Ha Xopollo urCDpTHpuHHHHﬂﬂ cMecH Haa, NCCcKa, rpapHg H MEdKOro KasMin C radb-
Kofl MakcHMalbHbiM pasMeposm o 15 awismor, J— YHACTKH ynmopHOR NPH3ML H3
rPAnBNA, KaAMHA M rajbkd MaKCHMaabHLM pasMepom fo 24 jofAmon; 4 — sojoHe-
npoHHIlacMoe RApO H3 maTepHana obipaboTkd GeperchRnlx YCTOCB, § = NPEHAKHWE
30HW H3I rpapHA, KAMHE H TAJLKH; § — GeToHHoe ocHOBaHHe aapa; 7 — poaocGop-
Hay rajepes; & — KaMennasy HaGpocka; §— UeME@HTAUHOHHAR 3aBeca; I — naTvaH-=
KH [HApOAHHAMHYCCKOrD Jganienusa: [/ — faTiuHKH HanpaseHHs.

==
iy

Marepnan, conpukacalommicsg €0 CKaJbHBIM OCHOBAHM-
€M HJH 5£'TDH{}M, JOoAxeH HMeTh HaUYaJdbHOC L‘.GIIEFIH{EHHE
BoAL Ha 1—39 BHIe oNTHMAJLHOrO AJaf o0pasoBaHMS
MAacTHUECKOH 30HBI B MECTax €ro COnpsmeHHA ¢ 3THMH
JKeCTKHMH 3JeMeHTamu., BiamuHocTh MaTtepuasna HakJOHHO-
ro sijjpa aosiHa ObITH PaBHOH WJIH HECKOJIbKO MpesBbllaTh
ONTHMAJIbHYIO BJAaKHOCTh, YTO npenoxpanser ot obpasosa-
HMSI B HEM TPeLIHH.

Jlna wabaopgenns 3a mnopedeHneM niotHH OpoBuad
BO BpeMH CTPOHTENLCTBA, 3anNOJHEeHHA BOAOXPAaHHAHILA H
mocJeyIoNIeH 3KcnaAyaTaluni npejaycMaTpHsaetcss oGuinp-
Ha# nporpaMMa OCHAIEHHs ee H3MEePHTeNILHOI anmnapary-
poii, B TOM uHese JIJIst U3MePeHHH MOPOBOTrO AaBJEHHA B Ma-
TepHaJae NAOTHHH (cxema pa3MelleHHs KOTOpOii nokasaHa
Ha puc. 34) W HanpaAMeHHH TPYHTA, H 3 KOMIJI. TPEXKOMIIO-
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. HEHTHBIX AaKCEJEepPOMETPOB A5 H3MePeHHH CHJBLHBIX [IBHIKE-
HHH (/BYX HA MJIOTHHE H OJHOTO B OCHOBAHHH).
- Hpoekr Manraa ([-3). DTOT npoeKkT HMEET LEAbI0 BOC-
CTAHOBJIEHHE YaCTH HPPHIalHOHHOH cHeTeMbl 3anagHoro
[Takucrana B cBaA3uW ¢ oTtBogomM B Huamio no nporosopy
o Gacceiine Muana pp. Pasu, Beac u Carneii. Ilpeaycma-
TPHBAIOTCA co3jlaHue Ha p. Mxeaym BojoxpaHuauiLa ¢ mo-
- Mowislo Tpex Goabliux naotHH: Dunne, Knapk u Ckemnrton
. B Maunrna, fpu u Cykuan (puc. 35), a Takxe npousBoji-
| CTBO 3JeKTPO3ZHEepPrud npu HavaasHoi MomHocth 300 w
okonuarteasnoi 1 000 Mar,

NI s 1
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" Puc. 35. Peruonaavnas kapra Cesepo-zanaaunoit Humun u Tlakucrana
[ € YKa2aHHeM recjaorsyeckix ocobenpHocTell M CedcMHUYHOCTH.

[' ! — naeficrouenoswmf caoih noaun HMupa u Fanra; 2 — HeoreHoDMe OT/AOMCHHA
(cHpogHKH); 7 — cTapas ckaidbHag nopoma umanaes; 4 — ydactox cOpoca.

[lpoektHas Bwicota maotuuel Manrna 102 m; npeay-
cmarpuBaetca ee yseanuenue jgo 114 m. Ormerka Boawl,
oTBeyatoulas ropusonty meprsoro obwema (I'MO), nepso-
HauvaabHo Oyiaer cocTapiasaTe 92 m, a nocie NOAHATHA 3TOrO
ropuzonta 106 u.

OcHoBaHHe IJIOTHHBI COCTOMT M3 TepPeMerKalouHxcs
Cl0es CUEeMEHTHPOBAHHOrO MnecyaHHka, waa W rauHsl. Lau-
. HHCTHII TPPYHT B OORIYHBIX YCJAOBHSIX SBJSIETCS TBEPABIM,
. a npu BLIXOJE HA MOBEPXHOCTH GuleTpo paspyumaercd. [lec-
Ygaunk GoJsiee YCTOHYHB MPOTHB BHIBETPHBAHHA H 3DO3HH.
“Bo MHOrHX raMHHCTHIX mMaacTax nocJe Havajna CTpoHuTeNib-
‘eTBa o0HAapyXeHBl 30HBI C/BHra, NapajiiejbHbie njaacram
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H paclpoCcTpaHsdIONIHecsd Ha HECKOJbKO COTEH MEeTPOB; I0-
3TOMY TIPH NPOGKTHPOBAHHH NMPHHHMAJOCH, YTO 30HBI CABH-
ra Ha Ooabuinx yuactkax (buuue, Kaapk n Ckemnron)
apasiioTest HenpepoeiubiMi. Ha yuwactke noorun B Maudraa
H Cykuan yroa najeHus IJ1acToB B HalpasJeHHH ¢ CeBepo-
3amaja Ha 10ro-ocTok cocrasager 10—15°.

B ceBepo-BOCTOMHOM KOHIE yuyacrka nuotunsl CykuHaw
BCTpEYAETCsl HECKOJBKO TOHKHX MJacToB GEHTOHHTOBOMH IJiH-
Hbl H BYJIKAHHUECKOTO NernJa.

Ha wuactke $lpu KameHHble MOpPOABI MOJIOKE, YeM HA
yyactke Manrna. K cepepy, Mexjay ydyacTKOM [JIOTHHBI
Slpu u r. Mupnyp, uMeercs celVIOBHHA, 3anoJHEHHAs Med-
KHM HJIOM C HH3KOH MJOTHOCTLIO THMA JIECCOBBIX OTJOMKE-
uuil. Pyeno $SIpu mpopesaer kpait cejaoBuinl B 6 mou K ory
or Mupnypa; 3/ech Kaubon cy:upaercs 10 1 ks. B 3tom
MecTe TIocTpoeHa IwoTHHa $SpH, okKpyKeHHas ¢ JBYX CTO-
POH KPYMHBIMH KaHboHaMu W yueabsmu. I[Tinotuua pacmno-
JOMKeHa HA CKaJdbHOM OCHOBaHHMH, XAapPaKTEPHU3YIOUEeMCH
najileHieM IMJacTOB MOPOA M0 HanpapBJeHHI0 K CeBepy nojg
yraom jo 45°. Henocpeacrteenno 3a KOHTPQOpPCAMH ILIOTH-
HEl YroJl najeHHa yMeHbIIAeTcd W IJIACThLI MeLJIeHHO pas-
BopaunBaioTcst, o6pasys Gacceitn Mupnyp.

JaHHuie 0 ceficCMHYHOCTH 3TOro paWoHa xpaHHe orpa-
Hyuensl. PalioH pacnonaraetcs Ha cpese, CO3laHHOM JIy-
roit 'mmanaes u 1ensio DbBenymmueran B 32 muasx or
rpaHHYHOro yuactka cGpoca, pasjengiouero crapuie [H-
Mmanaiickne ropel H CuBoankn. Kamxpas wuz stux ienei
B IMPOUIJIOM CAVIKHIA OUATOM CHJIBLHLIX 3eMJIeTpsSCceHuH,
pRaovyas semaerpuacenus B Kauwrpa (1905 r.) n Keerra
(1935 r.). I'TosroMy Bech paioH sSIBASIETCSH CEHCMHUHBIM.

Xors BOJu3n Manrma rpanuunelii yyactoxk cobpoca ue
NpoABJISI celicMHueckoi aktTuBHocTH yike 150 ner, ato wHe
flaeT OCHOBAHHA CUHTATL ero HecelicMHunuiM. OnHo H3 ca-
MBbIX CHJIBHBIX 3eMiaeTpsiceHui, Koraa Judo 3aperucTpHpo-
BAHHBIX B HCTOpHH, npouzowao 4 anpeas 1905 r. B Kaurpa
(B 160 munax or Manrna). Dpyrue semaerpacenusg dua-
JOTHYHOH MaruutTyansl npousoian 3 Cesepo-zanagubix ['u-
Manasax (150 muae K ceepy) B 1929 r. u I'magyxyue
(220 muab K cesepy) B 1937 r., HO HH OJHO M3 HHX HE
CBSI3aHO € rpaHHuHbBIM yuactkom cOpoca. [lostomy zemie-
tpacenne B Kanrpa mnpesncrasiaser OCOOBI HHTepec npH
OIleHKe CeHCMHYHOCTH Y4acTKa CTPOHTENLCTBA MJIOTHHLI
Mawuraa. [Tpu sToMm 3eMyeTpsaceHHH BeJHUYHHA celicMuuecKo-
ro YCKOpeHHsl TPYHTA OCHOBaHHsA Ha yuyacTtke Maurna Golaa
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HeGoabinoh (okoso 0,04g). Oxnako anasoryutHoe 3zemJe-
TpsCeHHEe B HAaHMeHee yAaJenHod TOYKe rpaHH4YHOTO ydyacr-
Ka cOpoca MOTJo BbhI3BaTh OoJiee BLICOKHE YCKOPEeHH$, KO-
TOPbIC ObLTH ONpele/CHBI C [TOMOILLBLIO HOTCPHOJALHH
(pue. 36). Ha paccroaunn 50 £m ot snuuenrtpa (npamas
B—B) nonydeno yckopeuune rpyHta, pashoe 0,l1g. dta me-
JuuHHa i ObL1a NPHHATA B KAYCCTBE PAaCUCTHOIL.

Cormnacno npunsateiM B 1959 r. Hopmam pacuera rujapo-
COOPYIKEHHH aHaJn3 YCTOHUMBOCTH OTKOCOB NJoTHHB Mamr-
Jla NPOU3BOJHJICS C MOMOMILIO KBasHIHHAMHUYECKOro MeTo-
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Puc. 36. I'paduk sapHcHMOCTH ceficMu-
YECKOrQ YCKOPEHHS OT PacCTOAHHA.

na. JleficTBylolHe Ha HEYCTOHYHBYI) 4acTb OTKOCA CeHCMH-
‘YeCKHe CHJABI CUHTAJHCL HANpPaBJeHHBIMH TOPH3OHTaJdLHO
H UMCJEHHO PaBHBIMH NMPOH3BEJAEHHIO MACChl paccMaTpHBae-
MOt yacTu oTKoca Ha pacueTHoe yckopenue. OcuHoBHble He-
| IOCTATKH 3TOTO METOAA COCTOAT B TOM, YTO. OH He YYUThI-
BaeT JHHAMHYECKOro Xapakrepa H KpPaTKOBPEMeHHOCTH
JeHCTBHST CEHCMHUYECKHX CHJT M He JaeT BO3MOMKHOCTH onpe-
JEJTHTL BEJAHYHHBL AcopMallHil OTKOCA, BLI3EIBAEMKLIX 3eM-
JETPACEHUSAMH, a TakKie He NMpPHHHMAeT BO BHHMaHHe Bep-
THKAJbHYIO COCTABJSIOUIYI0 CEeHCMHYECKOro YCKODEHH$, KO-
TOpas MoMxer coctasaate 30Y% # Gogaee oT ropH3oHTaNBHOIM.
Kpome Toro, He yuHTHIBAA0Ch H3MEHEHHEe MPOUYHOCTH BOJIO-
HACBIUIEHHBIX TPYVHTOB H MAaTepHAJOB MPH CEHCMHYECKHX
| BO3/IEHCTBHSAX 33 CUeT BJIHAHHUSA [OPOBOr0 JABJEHHSH, KOTO-
'poe B 3eMASIHBIX NJOTHHAX IOYTH COBCeM He H3ydeHo. He-
CMOTpPSi HAa OTMeYeHHbIEe HEMOCTATKH, CTATHYECKHH MeToJ
pacuera yCTOHYHBOCTH OTKOCOB ObLJ NMPHHAT MPH MPOEKTH-
poBanui niaoTHHbel Manrsma H3-3a OTCYTCTBHSI APVLHX, Oonee
ofocioBalHbLIX H 0CTATOYHO pa3palboTaHHBIX METOJO0B.

- B pesyabrarte pacuetoB ObIJIM [OJYYEHBI 3HAUEHHS KO-
3(HUHEHTOB 3amaca YCTOHYHMBOCTH MNPH CeHCMHUECKHX
h 93




Tatanmua 10 |

KoadduunenTel sanaca YCTOHYHBOCTH

Haume Hopanua N x Hna:‘lztlmv
OTEOCOR CJOBHA pacucTa HHCHT
Janaca
Bepxoroit BricTpoe moHMXKeHHe VYPOBHA BOjbLI BO BpeMs 1,0
3eMAeTPAC eHHA
Huzosoit CTanins OKOHYAHHA CTPOHTEILCTBA C YUeTOM 1,2

MOPOBBIX AABACHWI npu seMaerpsicendu (no-
BEPXHOCTE OOpYLIeHHd OPOXOAMT 'epes S1po)

Te e yeioBust (noRepxsocThL OGpYHIEHHA He 1,0
NPOXOANT Yepes AApPO)

BO3NCHCTBHAX [AJ4 BEpPXOBOTO H HU30BOTO OTKOCOB, TIplBeE-

nedHnle B Taba. 10.

OOCpymwenne HHU30BOH TpaHH INIOTHHBI, BbI3bIBAIOLLLEE 10~
Bpexiaenne sjipa, ABJAAETCH Doslee onacHuM J14 COOPyHE- |

HHS: II03TOMY JUIA JaHHOTrOo cJyuasi MpHHAT DOJiee BbiCO-
KHIT KosadhHLUHEHT 3anaca. .
OO6BIUHO HCMNONL3YIOTCA OJHH H Te e pacueTHble KpH-

TepHM JAsl BEePXOBOro W HH3oBoro oTkocos. Ho B HexkoTo-

pHIX cayuasx (kak, Hanpumep, Ha nJyotuHe Cykuan), Korjaa

MOBHIIIEHHE OTMeTKH TpedHA HWIH YNOJOXeHHe OTKOCOB ¢
oKasbiBaeTcss HeuenecoobpasHniM H3-3a OTHOCHTEIbHO He- 1

GoJBIIOI BeJIHUMHBI HX CMELIeHHH MPH 3IeMIeTPACEHHAX
MPHHHMAIOTCS NMOHMMKEHHBIe KO3(M(HUIHeHTH 3anaca.
[Tpu oueHKe ycTOHUMBOCTH OTKOCOB YYHTHIBAJIACh TOPH-

30HTAJIBHASL COCTABJAKOUIASL CEHCMHUYECKOro YCKOpeHHud, |

meprneHJHKy/sipHas ocH NAoTHHBL. Pacnpenenenune ycxope-
HHH TI0 BBICOTE COOPYMKEHHS ONpeaesanoch ¢ MNOMOLULBIO
CMEKTPadbHBIX Ipa(HKOB, 3aBHUCHALIHX OT CTENeHH 3aTyxa-
HHS, C YUETOM MepBuIX NATH GopM Konebanui. Makcumain-
HOEe 3HaueHHe YCKOpeHHs Ha Jio6oH BBICOTE OT MOAOLIBEI
MJAOTHHBI ONIPEeafaa0Ch 110 3M0paM pacrnpeneieHHs yckope-
HHH A9 Ka»<1o# H3 GopMm KoseOGaHHH; OHO MOKA3aHO B BH-
ne kpuBoil /3 Ha puc. 37. XoTs B AEHCTBHTEILHOCTH YCKO-

5
|

S EREL

PeHHsT B Pa3HbBIX TOYKaX MO BbICOTL NJOTHHB JAOCTHIaKOT |

CBOEro MAaKCHMAJBHOIO 3HaUYeHHHA HeOJAHOBPEMEHHO H HE
Be3fe copnmanalor 1o (gaze (B HEKOTUOPBIX TOUKAX OHH IHMe-
10T OJIHO HAamnpasJieHHe, a B JPYTHX — MPOTHBOIIONOIKHOE),
B pacuyerax YCTOHYHBOCTH OTKOCOB MPHHHMAIHChL CpeiHe-
MaKCHMalbHLIe  3HAUEHHS  CEHCMHUYECKOro  yCKOpeHHs
(0,11g), uMmerome OfHHAKOBLIE HAMPABICHHA AJ151 BCEil BhI-
COTHI TJOTHHBE OT OCHOBaHHMS 10 TrpedHs. OueBuaHo, 4TO
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TAKOH NOAXO] MPHBOIHT K 3aBHIIEHHIO PACUCTHHIX 3HA-
YeHHH CeCMHYECKHX YCKOpPeHHH.

Pacyer ycTONYHBOCTH BepxXHeH 4HACTH NJOTHHBI NPOM3-
goauJsca npu seanuune yckopenus 0,15g. Ilpu sTom Hawu-
foJiee yrpokaemMoe coCTOfAHHE BEPXOBOro OTKOCA MOJY4EHO
npu orMmerke rpeGus 388 M, a HHM30BOro OTKOCa — MpPH
orMmeTke rpebus 376 a.

" Puc. 37. lonepeuunlit paspe3 NAOTHHBI Manraga ¢ yKasaHHeM reoJoru-
YecKoil CTPYKTYPSl, pacnpeieneHis ceficMHUecKHX YCKOpPeHHit H THIHY-
HBIX noBepXxHocTell oOGpyIueHHA.

| — ykatannufl necqaMMK, THR A 2 — yxatanusil NecYaHHK ¢ ranuofl: 3 — vKa-

Taunan TAHAA; 4 — YKaTaHEHA NecYaHHK, THO B: 5 — nepexoauan 3oHa; & —

?IH.TII:HIH: 7 — rpanufinang mabpocka; § — nepxosofl GaukeT: 9 — unaonoft GaHKET;

## — ananwpuit peuHolo AHAL |l — cKansHOoe ocHOnakHe:; [2— rOHHHCTOE OCHOBA=

HHe: — + — « —— THNHYHAR NOREPXHOCTH oGpymwenun; /3 — pacnpelcichue ceftemu-
yeckoro Koshduunenta; /4 — pacueTHa® BeAHMHHA a=0,11¢.

Pacuers! OCYWIECTBJAAAHCL € MOMOULBLIO ABM. B coot-
BeTCTBHH C npeatoxkenneMm DBuuiona yuer ropH3oHTAALHBIX
ceficMHUECKHX CHJ NPOH3BOJAMICS MyTeM MOBOpOTa HCCJE
[yeMoro oTceKka O06pyLIeHHs Ha YroJi 0, onpenenseMbid Be-
auunnoi tg0=a/g, rae a— pacueTHoe celicMHuecKoe YCKO-
‘penHe H g — yCKOpeHHe cBOOOMHOrO llafenusi. 3TOT MPHEM,
panee ucrionb3oBapiuics Tepuary, 3HAUHTENBHO YIPOCTHI
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nporpammy IBM, xora npu pacuere BepxoBOro orkKoca
mocJae 3apeplleHust MAUuHHHOH nporpamMMel notpebosaJoch
BEITOJIHHTL PYUHYIO MPHTOHKY THAPOCTATHUECKHX CHJ, JAeH-
CTBYIOUIHX CO CTOPOHBI BOJAOXPAHHJIKILA, KOTOpbBIE HE MOTYT
OLITH VYYTEHBI € [OMOUIBIO PAaCCMaTpHBAEMOro MeTo[a.
Beuay Toro uto pacyer YCTOHYHBOCTH OTKOCOB N0 KPyIJo-
HHAMHIPHIECKHM MOBEPXHOCTAM CKOJbIKEHHMS MPHBEJ K Bbi-
BOJY O BO3MOXKHOCTH BO3HHKHOBEHHS MOBEPXHOCTH C/BHTa
B CKaJIhkHOM OCHOBAHHMH, €ro jajbHelliee npuMencine Obo
npusHano neuenecoodpasHeiM. [losromy B nocaeavioumx
pacueraX MPHMEHAJTHCh KJIHHOOOGpA3HLIE  MOBEPXHOCTH
capura. [IpuMep Takol NMOBEPXHOCTH CKOJLMKEHHA NOKasaH
Ha puc. 37.

[TpiMenenue JHHAMHYECKOTO METO[d, OPELI0XKEeHHOTO
HeromapkoMm, K KOHKPETHBIM 3ajauaM fBJAETCA JIOBOJILHO
3aTPYAHHTEJLHBIM, OIHHAKO B HCKOTOPLIX cay4vasx OH HC-
MoJBL30BAJCA ISl OUEHKH BEPOSTHLIX CMeleHHH OTKOCOB
NpH 3eMJeTpPSCeHH X,

Kpome yKazaHHBIX BBILIE MEPONPHATHH 15 NMOBBLILIEHHS
ceHCcMOCTOHKOCTH maoTunbl Maursa, Obl1o npH3Hauo 1ege-
co00pasHLIM OCYUIECTBHTh:

H3ru® ee BepXoBOH TpaHH B TNJaaHe, KOTOpLIH Oyjaer
criocofCTBOBATH 3aKPBLITHIO TPEUIMH, KOTOPhIE MOTYT BO3-
HHKHYTh I[IPH 3CMJIETPHCCHHAX

YBEJHYEHHE TOJUHHE $/pa, NpejoXpaHseMoro mpou-
HLIMH (PHABTPAMH €O CTOPOHBI HH30BOH TPaHM H nepexol-
HOH 30HOI CO CTOPOHBLI BepXOBOI rpanu (puc. 37).

Tonmuna Bogoynopuoro ciaod H Tpex (GuALTpoB ObLIA
npuugatTa pasxoil 21 s, uroGb OoHH BRIJIEPXKUBAJIH 0e3 Ha-
pyiieHus JioGoe ABMIKEeHHe TPyHTa MNpH 3eMJeTpsCeHHsx.

Ilana  yaepxauHug MakcHMaJbHO BO3MOXKHOTO CTOKA
(73 600 m¥/cex) u npenyrpeaeHus nepenpa BOJHBL uepes
COOPVI(CHHE TNPH 3eMJCTPSICCHHAX MpeBbimenue rTpelus
MJIOTHHEL HAJL 3aULHUTHBIM YPOBHEM BOJbI B BOJOXPAHHJHILE
ObLIO NpHHSATO paBHEIM 9,7 x. Bo3aMOMKHOCTE OJHOBpEMeH-
HOTO BO3ZHHKHOBECHHA MAKCHMAJLHOIO MaBOJIKa H 3eMJeTpA-
CeHHA MAKCHMAAbHOH HHTEHCHBHOCTH HACTOJLKO He3HauH-
TeJbHAa, YTO TPH COCTABJEHHH NpOoeKTAa OHAa HE YYHTLIBA-
JIACH.

YuacToKk NMJAOTHHB B pailoHe BOJAONPHEMHHKA OT/JeJeH OT
ocTanbHOl ee vacTH Beicotoii Maurna POpPT H COCTOHUT H3
Kamennol wnHabpocksw Ha CKaJbHOM OCHOBaHiiH. Bsupy
CJNOXHOr0 HAanJacrtopaHHMd nNopoad B OCHOBAHHH pacuer
YCTOHUYHBOCTH BEPXOBOTO OTKOCA Ha 3TOM YYaCTKe MpoOH3-
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BOAMJICA MO METOAY CKOJIb3SLEero KJiHHa MpPH peKoMeH0-
BAHHBIX AMOpaceiicoM pacyeTHLIX 3HAYEHHAX CEHCMHYECKO-
ro yckopenus agas ocHosanus 0,10¢ u [ajas KaMeHHOH
Habpocku 0,14g.

OueHb yAOGHBEIM CTBOPOM JJA CTPOHTE/LCTBA [IOTHHEI
Ha Bojopaziene Oacceiina Mxeaym, pacnonoiKeHHoM BBepX
no TeueHHo or Manraa, siBAsSIeTCH Ce/IJIOBHHA B 3 KM K IOTO-
BocToKy oT r. Mupnyp. Oaiako oHa Haxoautes B 38 K
OT rHMaJjiaicKoro rpaHMuHOrO yuactka cOpoca, Torja Kak
Maursna naxoaurcea or Hero B 50 xm. CoOTBETCTBEHHO 3TO-
My MakcHMaJbHOE YCKOpPeHHE CKaJbHOrO OCHOBaHHA Ha
yuactke Mupnyp ouennpaercs seqanunnod 0,13g, a Ha yua-
ctke Maurana 0,10g. Kpome toro, nsortnna Mauraa pac-
MoJiaraeTcd Ha CKaJbHOM OCHOBaHHH, a ceayoBuHa Mupnyp
Ha 3HauyuTeJbHYIO rayOouHy (mo 300 a) cioikeHa amliOBH-
aJbHBIMH HJIHCTBIMH OTJIOJKEHHSMH.

Tak Kak OLeHKa NOBeAeHHSI CJ0S HJIHCTHIX OT/0KEHHH
JHAYHTEALHOH MOILHOCTH H oOIlpejeseHHe YCKOpPeHHd Ha
¢J10e TAKMX TPYHTOB MPH «pacyeTHOM» 3eMJIeTpACeHHH SB-
JSIOTCS BechMa NpHOAHIKEHHBIMH, OBLIO pelleHo 0TKA3aTh-
C OT CTPOHTEJLCTBA [JIOTHHBI Ha ydacTke Mupnyp H
€03/1aTh BOJOXPAHHJHILE C MOMOULLIO IVIOTHHBI, PacnoJo-
)euHoit B 4 kv or Mupnypa no yuiensio fpH, rie coopy-
JKeHue Morao ObITh NOCTPOEHO HAa CKajlbHOM OCHOBaHHH,

B npemenax yuacrka fpH, pacinosomeHHOTO NpHMepHO
Ha 14 xa Oauke K rpanpuHomMy cOpocy, pacueTHbie 3Hade-
HHSl yCKOpeHHil ObLIH NPHHATH PABHBLIMH JJIfl TPDYHTA OCHO-
ganus 0,13g; ans kameHnHoil HaGpockn B unenom 0,13g
pas Bepxueit vacti (18 m) mabpocku 0,17g. lns Goabuieh
YACTH AJHHBI MJOTHHEL OBLIM TOJY4Ye€HBl JOCTATOUHO BbICO-
kue kosduuenTts sanaca ycroilunpocrn. OnHakKo na of-
AeJibHBIX y4yacTKax [MJIOTHHEL KO3((QHUHEHT 3anaca ORI
noayuen pasubiM 0,86 nns BepxXoBoro oTkoca MpH OTMETKE
rpeous 338 s u 0,98 npu ormerke rpebus 376 a. Ilpu 3na-
yenun kosdduunenta 3anaca, pasiom 0,86, pacueTHas
BeJMuHila CMelleHHs oTkoca jocrtirana Gosee 30 ca. Ipu
TAKHX CMEIIEHHAX MPOYHOCTL TJAHHHUCTOrO TPYHTa OCHOBA-
HHS [0 TIOBEPXHOCTH OOpYUIEHHA MOMKET IOHHMKATHCS 10
HEKOTOPOH OCTATOYHOH BEAHUMHBI, B pesyjabTaTe uero mpo-
HCXO/NT YMeHbIIeHHe CTAaTHYecKoro KosgpduimenTa sanaca
YCTOHUMBOCTH TJIOTHHBl MOCJe 3EeMJIETPACEHHs A0 Henomy-
CTHMO HH3KOTO 3HAYEeHHHA. IDTO NPHBEN0 K HeoOXOAHMOCTH
yerpoiicrsa Ha orMmerxe 180400 a gononHHTENLHOH OTCHIN-
KH BepXOBOit ynopHoil mpuaMbl (oGo3HaueHHoHl wuudpoit 8
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na puc. 38). Ha onHoM H3 yyacTKOB MJIOTHHBI KO3(QiilH-
eHT 3arnaca YCTOHUMBOCTH HHM30BOro orkoca Obln noJiyqed
paBHBEM 1,1 BMECTO NMPHHATOrO B MPOEKTE MHHHMAJbLHO 10-
nycTuMoro ero 3Havenus 1,2, Oanako 3ra pennyuna Oblia
MpH3HAHA JOCTATOUHOMN, TAK KaK CTATHUECKHH KO3(pPHILHEHT
3amaca VYCTOHUMBOCTH Ha 3TOM ydactke ObL1  BBICOKHM

400

375 1

350

QmMEeinaL e

(Rrrsseminic M

Puc. 38. Tlonepeunntii paspes naotHisl SIpH € VKazauHeM TeoJoriiecKoil
CTPYKTYPBI M THIHHHBIX NOBEpPXHOCTEN oOpyIIeHHs.

} — yratauuuft A, THN A: 2 — yEarauusiit HA, THO B: 3 — palpocka Ha MecTHO-
ro MarepHaia; 4 — ApeHMpYIOUHH chodi; 5 — npegnofaraeMag ANHHA HACKILULEHWA
NMPH NOHMMCCHHY YPOBHA BOAKM B DOJoXpandiauiie; 6 — puanTpwM; 7 — rpandfinan
KHaGpocka; & — ponoRHHTENbH2A HAOPOCKa KaMaa, 9 — cKanbHOe ocHOBAHWe, [0 -
FANNHCTOE OCHOBANHE, =— ¢ — & = = THIHYHEE [OBREpXHOCTH o6pylieHNs.

(pasupim 1,8). Kak u aaa naorunsl Manrna, nanmensiree
sHaueHHe KoapduilMeHTa 3anaca VCTOHUHBOCTH BepPXOBOTO
OTKOCA ObLIO MOJyYeHo npH oTMeTke rpebHsi 388 m, a uu-
30BOT0 OTKOCA —-MPH oTMeTKe rpedusa 376 a.

Yuactoxk pacnogoxkeHns naotHHel Cykuan, o0pa3ayounuil
I0JKHYI0O 9acTh BOJAOXpaHHJAHLLA, HMeeT HA Oo0JiblIOH aauie
OTMeTKy mnoeepxHoctu 363 s, DB nmpouecce CTpoHTenbCTBa
Ha 3TOM yuactke ObliH OOHApyMXeHbl CABHTH TJHHMCTBIX
MJIACTOB B OCHOBAHHMH IJOTHHBIL, YTO MPHBEJO K HeoOXo-
NHMOCTH €ro HcegenoBannsg Ha Oodee SHAYHTRIBHYIO Tay-
6HHY NMO cpaBHeHHIO ¢ paHee HaMedaBweHcsa. Xora fomy-
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CKaeMbld KO3(p@QHUHENT 3anaca YCTOHYHBOCTH BepPXOBOro
OTKOCA HaA 3TOM y4acTKe NpH CTaTHUYECKHX Harpyskax Obl
yeesiued B 1,4 paza no cpaBHeHHW ¢ ero oOBIMHBIM 3HA-
eHHEM, NPH VYeTe BO3JACHCTBHSA 3eMJCTPACEHHS M OLICTPO-
ro NOHHMKEHHS YPOBHHA BOJbI B BOJOXPAHHJHIILE €ro BeJH-
ypna Oblla Menblile eauuuusl. [Tpu sToM cMmewente oTKoca,
naigentoe no merony Helomapka, Obao Mensine 30 cm.
YunTeiBad, 4to npepsbieHe rpedus nJOTHHB Hal YPOBHEM
BOJAB B Bepxuem Obede Oblao nocratouno Soawimum (9,7 M),
Takie cMelledHus GblJAH NPHAHAHLI HEONMACHBIMH AJS COOpY-
Aennsi, Tem Gosee uTo B 3UMHHH nepuon (¢ okrsabps no
anpeiib) VPOBeHbL BOALI B BOLOXPalWJHULE najlaeT HHKe
oTMeTkH 363 M, Onarojaps uemy cosjaercs BO3MOMKHOCTE
Jerkoro u 0OesonacHoro npoBelleHHA PEMOHTHHIX padoT.
[lo ycnoBusiv MecTHOCTH NJOTHHA HA JABYX Y4YacTKax je-
Jaer pe3kHe H3THOLI B CTOPOHY, NPOTHBOMNOJONHYIO BOJ0-
xpauunnuwy. Ilo annne 3THX H3ruboOB  TOJUIHHA sapa
C 1eaAbl0 YMeHbIIeHHs OMacHOCTH €ro paipeiBa NpH 3emJe-
TpsAceHHAX Obia npuusata Ha 3 u Goabuie 0OBIYHOM.

Maoruna Tapdena (MA-31). B Ilakucrane B GauzKkaii-
lree BpeM#  npeanojaraetcd  HayaThk CTPOHTENLCTBO Ha
p. Mua OGoaswoil kKaMenHo-zemasHoil nnotHHe TapOena,
Kotopas Oyaer pacnojoxeHa B 59 xkm ot r. Papannuuan.
V4yacToK CTPOHTENLCTBA HAXOAWTCS B CeHCMHYECKH aKTHB-
HOil 30mHe 3ananHoro ropHoro Xxpefra I'nManaes. 3ta mac-
CHBHAA CcKjaaavartas uenb, oOpas’oBaBILAACH B CPaBHHTEb-
HO HEe/JaBHIOW (TPETHUYHYIO) TeOJOrHYeCKVYIO 31moxy, hopMu-
PYeT CeBepHYK TpaHHIY AaJJIIOBHAJbLHBIX JOJWH Tpex
Goabnx pek — HMuna, 'anra n bpaxmanyTphl.

3a nocaeaune 300 netr Ha yvacTKe NJIOTHHBI He OTMeua-
JOCb CJay4yaes akTHBHoro cbpoca HJAM SMHIUEHTPOB 3eMJe-
TPACEHHH.

Paiionsl BHICOKOI ceficMHUYeCKOH AKTHBHOCTH HAXOMSITCH
B 'unnyvkyme B 320 ka K ceBepo-3zanajy OT y4acTKa CTPOH-
TeabcrBa H oKoso Kyattot B 800 xa Kk 1oro-zanaay or
cTROpa NA0THHBL. BOJANH3H yuyacTka cTpouTenbcTBa HaAOJII0-
JaJHCh 3eMJeTPSCeHHs HHTeHCHBHOCTLIO 5,8 Oaqanos no
mKane Puxtepa ¢ sneprueit 10 spe u yekopenunamu 0,1g.
Kpome Toro, 3aperHcTpHpoBaHo MHOTO 3eMJeETpsACeHHid
cpeaneli uHTeHcHBHOocTH. Ha cocennux yyacTkax oTmeuya-
JHCh TOJYKH ¢ YCKOpeHHsiMu a0 0,15g, anuuenTpsl KOTOPHLIX
HAXOAMJHCh B APYrHX paiioHax, oueBnaHo B [uHaykyue.
[Tostomy 611 npuHAT KOIPHUIIHEHT CCHCMHYHOCTH, paBHBIH
IJist 3eMAsSHBIX coopyxenuit 0,1g.
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Ha yuyactke cTpoHTe/NBLCTBA AAS YTOUHEHHS MAarHHTY/IbI
3eMJIeTpACEHHH  yCTaHABAHBAIOTCS  akceneporpadel  Kak
B BOJOHACHIUEHHOM aJJIIOBHAJLHOM TPYHTE, TaK H B CKaJb-
HOoM ocHoBauuu. [loanna p. Una B 3atom Mecte COCTOHT H3
BOJAOHACHILIEHHBIX AJMJIOBHANLBHBIX OTJOMKEHHH, MOLIHOCTD
KoTopelXx KoaeOaercs or 60 go 120 a, a makcuMmaakbHas
oTMeueHnaa raybuHa B oaHoM MecTe aocturaer 180 .
Haxonsinieecss noji 3THMH OT/OKEHHAMH CKalbHOE OCHOBA-
HHE HMEEeT HEPOBHYIO NOBEPXHOCTL; HAa OT/eJbHBIX YuacT-
Kax (y Kpas W nocpeaMHe JIOJHHBI) CKaJabHas nopojaa HMe-
eT o0HameHus.

"
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Pic. 39. Cxema paapesa poanust Hujaa B pafione pacnono-
HeHHA OCHODION NJAOTHHEL

I — Aedban wacTe yoopuoll npHamu: 2 — denolepesinmfl yvetoll wa

CHaAn; §— 30HW OCHOBAHHA; 4 — adNOBHAALHOE OCHOBAHHE Y4a-

CTKA peRH; 5 — Npapag Yacte ynopuofi n[puaMm; & — Halpocka

Oeperopoft yacTH; 7 — npanobepexunfi veTofl; § — nalGpocka pev-
HOI'0 YYACTHA, 9 — cHAALHOE OCHOBAHHE.

AnnioBHanbHLIA CA0H COCTOMT M3 rajedyHHKa ¢ YacTH-
HaMH  SJJHNCOMAAALHOH  (opMbl, OOLIMHO CMELIaHHOTO
C MEJKHM H CpejiHesepHHCTHIM neckoM. HacTHI oTiaoxKe-
HHil oOpa3opaHnl H3 rHeiicos # rpanuTta. [losepxHocTb
AJJIIOBHAJNBHBIX OTAOMEHHH NMOKpPbLITA TOHKHM CJ0eM [eckKa
M HJaa, a Takxe oOTpaboTaHHbBIM TaJNeyHHKOM H TPaBHEM.
Cyion HMMeoT npepeiBHCTHI XapakTep, uTto o0BACHAETCA
YCAOBHAMH HX o0pasoBanu4.

B kauectBe npumepa na puc. 39 npeacrasiaeH B ympo-
IIIEHHOM BHJIE€ pa3pe3 OCHOBAaHHA OJHOTO H3 YUAacTKOB pe-
KM, a B Tabn. |1 npuBegeHn cBOHCTBA MaTepHanoB pas-
JUYHBIX 30H aJlJIIOBHAJBHOTO OCHOBAHNS.

BricoTa naoTHHB HAA pycaoM pekH cocTtasasier 145 M,
a pauna 2700 s. OcHOBHOH y4acTOK BKJAIOMAeT HAKJOHHOE
BOJIOHENPOHHILAEMOE HJPO H NMPH3MBI H3 TPAHYJIHPOBAHHOTO
marepnana. Bepxosas ynopuas npusMma oGpasyercsi H3
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TaGanwa 11
XapakTepHCTHKA asiJIOBHAJLHOID OCHOBAHMSA

Kospdin-
IHENT
Soua | TayGuna, 8 | qyantpa- Onmncanne caoflcTB ocHOBAHER
IHH, cMfcex
F, 0,0—4,5 0,02 Hemnoramfi wanctwilt necok; uennor-
HBIH MEeNKO3EPHHCTHIR NecoK; rpasuit c
necKoM
Fy 4,5—20,0 0,02 I'pasnit menxnil n cpegueii naoTHocTH,
CMCIIAHULI C DNecKOM H COAepiKallHi
OTAeNbNbIE YHACTKH OTpaboTaHHOro Ka-
MEHHCTOrO rpaBHs
F, 24—33 0,04 ° To e, uro B 30He F,, ¢ GoabiunM
KOJAHTUECTBOM YYacTKOB  OTpaboTaHHOro
KAMEHUCTOro rpapis
F 3390 KamenucTuil rpasufi cpeauefi # Gons-
Mo MIOTHOCTH, CMELIAHHLI C NecCKOM H
COACPKALLHT  OTAC/ALHLIE NpPephBUCTHE
YUACTKH rpaBus

MPOYHOrO BOJOHENPOHHIAEMOro MaTepHana; i HH30BOM
MPH3MBl  HCIOJNB3YIOTCA XYK€ OTCOPTHPOBAHHBLIE H MeHee
Boaornponunaemele rpyHtel (pHc. 40). OcHoBHO# y4acToK
JIOTHHBI PACMOJIOXKEH Ha MOLULHBIX OTJOYKEHHAX aJlJIlOBH-
ANBHBIX TPYHTOB, MNEPeKPHIBAEMBIX BOJOHENPOHHIAEMEBIM
SANPOM.

* $70,5
60300 60 120 180Mm X
351
S

0150 30 60 F0m
TSR TS U R ) d‘}

Puc. 40. Tunosoft paspe3s nJoTHHL

a—mn paftlope yuactka peki; 6 — no sogonenpounnuaeMoMmy dmordery: [ - ocesan
AHHA HaGpocuofl naoTHHMK; 2 — ApeHaxKHas raaepen; J — apeHaxumfi Konogew:
4 — pycnopas nepeMuivyka,
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K ucrmosb3yeMbIM 175 BO3BEJCHHS njoTHHBLI MaTepHa-
JaM NpeibABAAIHChL chaeayioluue Tpebosanua B OTHOLWEHHH
X GHU3HKO-MeXaHHuecKHX cBoiicTB (Taba. 12).

Tatawuma 12

- = (PITLHERT
HenoakayeMne MATEPHAK ?E;Lﬁm}:ﬂ Mﬂm;.?é],.;ﬁfﬂm' %ﬁﬁ:ﬁ;lmﬂ.
cM/CoR
KaMeHubl# Marepsan
CKAJbHOl mopoaml . . . 1,90—2, 20 3- 10¢ 1.10—5-10-1
YraoeatThil 0 Kpyrasil Ka-
MEHHCTHIl rpaun . . .| 2,20—2,40 | (1,5—3,0).10% 10-2
Yrnosatrii 0 HEYrI0BAT L
KaMEHHCTRI rpasnii ¢
HIOM . + « o o = « » o | 2,20-2.40 2.6.102 10-5—10-¢
Yraopatelit  KaMesHCTLIR
rpapuii, apodacHuLii M
NPOC estHHbI .o 2 102230 3.102 Jy=2
EcrectBennnlii  kpyrisiii
KAMEHHCTHIH rpaefil ¢
FIOCROM . oo e 2,252 40 2.10% 5.10-1
JLinBoi BOSMOWHBIL MaTe-
RS o S o E s 1580—2, 1U 5.10% 10-2—10-¢

PazfuBKa nNJOTHHBEL HA 30HL J0JKHA MNPOH3BOJHTHCH
B COOTBETCTBHH C XapakTePHCTHKAMH CBOHCTB MarepHanos,
MOJAYVYEHHBIMH ¢ MOMOUIBIO MOJIEBBIX M JabopaTOPHBIX HC-
cieloBanmil, npu obecneveHHy HX nuoTHocTH a0 95%
MAKCHMAJbHOMH,

Pacuer yCTOHYHMBOCTH OTKOCOB MMJAOTHHbLI TPOH3IBOAHJICH
Ha BO3/leficTBHE HArpy30K OT cOOCTBEHHOrO Beca TIpPYHTa,
(PUHIALTPAUHOHHBIX H CEHCMHYECKHX CHJ JWId  CAedYIOUIHN
YCJAOBHIT: 1A BEpPXOBOTO OTKOCA— HEMOCPeACTReHHO nocje
3aBepUIeHUs CTPOUTENBCTBA: NMOCAe NMOHHIKEHHA YPOBHS BO-
Obl B BOJLOXPAHHWJAHILE; NPH KPHTHYECKOM HanoJHeHHH BO-
JIOXpPAHHAHILA W TMOCTOANHOH (UALTPAIHH, JII# HH30BOTO
OTKOCA — MMPH 3aM0JHEHHOM BOJIOXPaHHJNLLE; A0 MJIOTHHBI
B IICJOM JJIS cAyuasi paspyuieHdHst OCHOBAHWA BCJIEJICTBHE
YMEHLUIEHHS NPOUHOCTH MecKa MpH 3eMJeTPSCeHHSX.

BeauynHa pacueTHOro YCKOpelHs NMPHHHMAJIach PaBHOM
0,15g; MHepUHOHHBLIC CHJBLI CHYHTAJHCh HANPaBJACHHLIMH TO-
PH3OHTAJABHO M NPHIOKEHHBIMH KO BCEH mMacce, T. €. K IPyH-
TY W Boje, 3anoJusaiouieil nopsl rpynra. dpennposanue Bo-
AOHACHIILEHHOTO FpyHTa He yunThiBaJioch. Pacuer ycroii-
UHBOCTH  OTKOCOB  TIPOM3BOJAWICH MO  MJIOCKHM  H
KPVIVIOUWHJAHHIPHUECKHM TMOBEPXHOCTAM CKOJIBIKEHHSI.
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Paccmatpupasuch TakiKe JIpyrHe pacyeTHbie Cay4ad,
OTAHYAIOWIHECS NPeanoJOMeHUsIMH 0 KOMOHHAIIHH JleHCT-
BYIOLIHX CHJ M JIPEHHPYIOLLHX CBOHCTBAX MaTepuana orce-
Ka oOpyuieHus.

Buauane BojoHenpoHHiaeMoe fApPO IJIOTHHB npejnosa-
rajock mnoanocteio (na 1009%) BO3BOAHTL H3 HJAHCTOrO
rpyHTa, rpaHyJoOMeTpHYECKHH COCTaB KOTOPOro 1nokasaH Ha
puc. 41. JLas onpepenenns NpPoYHOCTH 3TOTO TFPYHTA NPOH3-
BOJLHJIOCH €r0 HCNbITaHie Ha TpexocHoe cxkatne. OgHako Ha
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Puc. 41. Tunuunblic KpHBBE rpaHYAOMETPHUYECKOro coOCTapa MarepHana.
i — ywacTka NJoTHHm Kora Maflkm; 6 — yvacrka naotunwm TapOena.
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nocjae YNJOTHEHHSA MNPOSBJAAJN XpynkocTh. He HCKJIOYEHa
TAKXKe BO3MOXKHOCTh €ro YyCaaku focje 3eMJeTpaceHHs.
[TostoMy aas ycTpoicTBa f/lpa npuMensjiack CMeCh Mare-
puasaos, cocroswas uz 20—40% uasa u 60—80% xopouo
OTCOPTHPOBAHHOrO YIVIOBATOr0 KaMeHucToro rpasHs (rpa-
HyJOMeTPHUECKas KPHBas CMecH npHBeaeHa Ha pHC. 42).
Casurosas nNpoyYHOCTh COCTABHOrO MaTepHasna B YMJIOTHEH-
HOM JIPEHHPOBAHHOM COCTOSHHH H HEYIJIOTHEHHOM HeJpPeHH-
POBAHHOM COCTOSIHHH MPH COMOCTABMMBIX YCJOBHAX (HA-
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Puc. 42. Kpusuie rpany/ioMeTpHuecKoro coCTapBa CMeEIlaHHOro Marepua-
Jda aapa.

YAJbHOM COCTOSHHMH YIVIOTHEHHMA M COAEPHAHHH BOJLI,
a TAK¥Ke MeToJlaXx McnbiTanuuii) Obiia Bbillle NMPOUHOCTH HJIA.
Kpome Toro, npy o6pa3oBanuy TpelH 41po, COCTaBIeHHOE
H3 Takoro martepuana, objajlaeT CBOHCTBOM camo3alieuH-
BaHHS.

OcHoBaHue MJIOTHHBL COCTOHT H3 CMECH KPYIJoH rajbkH,
rpaBHA H MECKa, a TAKIKe YYaCTKOB MecKa H Hia.

HcnpiTannst o6pa3iioB pevHOTO rpaBHi M necka Ha Tpex-
OCHOE CHKaTHe NPOH3BOAMJANCL B YIJIOTHEHHOM JpeHHpoBaH-
HOM M VIJIOTHEHHOM HeJIpeHHpPOBAHHOM COCTOAHHAX.

[Tpu pacuertax ycTOHUMBOCTH TJIOTHHBL MPEJLNOJATranoch,
4YTO TOPHU30HTANAbHBIE YUACTKH MOBEPXHOCTH O00pyUIeHHA
MPOXOASAT Yepe3 OCHOBAaHHE MMEHHO B 3THX 30HaX.

Ilns ofocHoBanua ceiicMocTOHKOCTH TJIOTHHE TapGena
1Moja pykosoacTeoMm npod. Cujia npoBoJANINChE HCCIEI0BAHUS
Ha TpexocHoe c)KaTHe HejApeHHPOBaHHBIX o6pasios rpyH-
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TOB, NOJIBEPTHYTBHIX BO3JEHCTBHIO Ppa3JHYHBIX cOYeTAHHH
CTATHYECKHX H KPATKOBPCMCHHEIX NTHHAMHUYECKHX HATPY30K
(B Buge 10—100 uMnynLCOB HATIPANCEHHIT).

PeayJsbTaThl HCCJIEA0BAHMI NpeACTasNsiIiCh B BHAE KPYroB
Mopa, 1. e. rpapHKOB 3aBHCHMOCTH MEKAY MaKCHMaJbHBIM

HalpAKEeHHEM E.[IEH]"E-——E— H COOTBETCTBYIOUIHM HOpPMAaJlb-

Ty — 0
HbIM HanpsxeHHeM —'—EL o KOTOPBIM ONpejiesich Xapak-

TEPHCTHKH TPOYHOCTH HEJAPEHHPOBAHHOIO TPYHTA IPH COBMECT-

HOM BO3J€iCTBHH CTATHUECKOH W NyJbCHpPYIOUIel ceillcMuye-
ckoll Harpysok. CTpouiauch Takke rpad)MKH 3aBHCHMOCTH
NMPOYHOCTH OT HOPMAJLHOTO HATIPAMKEHHS, KOTOPble HCNOJb-
30BaJINCh JIJISI OILL@HKH IPOYHOCTHBIX XapaKTepPHCTHK TPYyH-
TOB OCHOBAHHSI H MATEpPHAJIOB COOPYKEHHsl NMpH ceHcmMuue-
CKHX BO3JICHCTBHAX.

PeaynbraThl 3THX HCCJELOBaHMH [MOKasaJiH, 4YTO MNpH
BO3/IEHCTBHY CTATHUECKOH H MyJbCHPYIOULEH JHHAMHUYECKOH
Harpy3oK He MPOHMCXOAHJIO 3aMETHOTO YMEHbILeHHsI nmpou-
HOCTH JIOCTATOYHO XOPOHIO VYIJIOTHEHHBIX HJIOB H T€CKOB
M0 CPaBHEHHIO C MOJIYYEHHOH NMPH CTATHYECKHX HCNbITAHHAX.

OueHka yCTOHYHBOCTH PAa3JIHYHBIX YYACTKOB IVIOTHHEI
NPOH3IBO/IHAACK, HCXOAsi M3 TpeboBanus, uroOnl Ko3hohH-
NHeHT 3anaca Owln pased 1,0 npu pacuetre no meroay o06-
mero Hanpsamenusi H 1,1 npu pacuere no Mertoay 3pdex-
THBHOrO HanpsokeHus. [Ipu atoM 6wl noaydeHsl Koshpu-
IHEHTHI 3aMaca yCTOHYHBOCTH, H3MeHABIIHeCs VI BePXOBOTO
oTKoca niaoTHHH B npeaeaax ot 1,0 go 1,1 u nnis HH3OBOTO
orkoca B npejenax or 1,1 no 1,3.

Ha ocHoBanuu moaydeHHLIX pe3yJabTaToOB pacueta OblJIO
CAeJaHO 3aKJIoueHHe, UTO YCTOHYHBOCThL NJoTHHE Tapbena
NpH CeCMHYECKHX BO3JeHCTBHAX ABAACTCH oOecrnevernnon.

* &
e

H3 MarepuanoB, npHBefeHHBIX B Ivl. 4 KHHTH, BHIHO,
YTO MPH TPOEKTHPOBAHMH TAKHX KDYOHLIX THAPOTeXHHYe-
CKHX COODYMKEHHH H3 MEeCTHHIX MaTepHanos, Kak MJIOTHHEI
Oposuaa, Maurna, Tapbena u ap., B ceHcMHUeCKHX paiio-
HAX cepbe3Hoe BHHMaHHe Y/eJsieTcsi onpeneneHuio Heobxo-
NHMBIX HCXOIHBIX JIaHHBIX O CcefCMHYHOCTH paiioHa, nmapa-
MeTpax pAacueTHOTO 3eMJETPFACeHHS] M XapaKTepHCTHKaX
ABMIKEHMII TPYHTa OCHOBaHHS IJIOTHHBEL. COOTBETCTBYIOIIHE
HCCJeOBAHHS PaHOHOB CTPOHTENLCTBA [MPOBOAHJAHCL 15
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Ka 10 M3 Tpex paccMaTphBaeMblX NJOTHH, XOTA MOJYyYeH-
HBIe TIPH 9TOM PE3YJbTATHl XaPAKTEPH3YIOTCS pas/iHYHbIMH
MOJHOTOH H JOCTOBEPHOCTLIO (UTO OmnpepessieTrcst CTeneHbIo
H3YUEHHOCTH HHIKEHePHO-CeHCMOMOTHUECKHX H CeHCMO-TCK-
TOHHUYECKHX YCJIOBHIT paiiona).

Naa obocHOBaHMS CeHCMOCTOHKOCTH  NPOEKTHPYEMbIX
FHAPOCOOPYKEHHH HApAjy € HX pacyeTaMi Ha celcMHuuUC-
CKHe BO3JeiCcTBHA, BKIIOUAIOUIHME Onpejlesedne ceHcMuue-
CKHX HHEPUHOHHBIX HArpy3oK MO JIHHEHHO-CNeKTPaibHOMY
METOAY H TPOBCPKY CeHCMHUECKOH YCTOHYHBOCTH OTKOCOB
Mo NJOCKHM W KPYIVIOUHJHHIAPHYECKHM  NMOBepPXHOCTSIM
CKOJIbIKEHHS, JLOBOJBHO WIHPOKO MPHMEHAIOTCA METO/B HC-
cJae/OBaHMA JIHHAMHUCCKHX JedOpMauroHHbIX H MPOYHOCT-
HLIX CBOHCTB marepHanor B npudopax TpexXoCHOro CHKaTHA
H MOJEJbHBIE HCCJAeJ0BAHHA CEHCMOCTORKOCTH [JIOTHH Ha
ceiicMonaatopmax KeCTKOro THila, JBHIKEHHE KOTOPBIX
BO3GYIK/1AJI0Ch € [OMOLLLIO VI1apoB MasTHHKa. B sTom oOT-
HOLIGHHH 3aCJY:KHBAeT BHUMaHusi BubBon aokaara ([1-16)
0 HEOOXOJAMMOCTH HCCACAOBAHHA  NPOYHOCTHBLIX CBOHCTS
KPYNHOOOJIOMOUHBIX MAaTePHAJNOB YMNOPHBIX NPH3M MIOTHI
MpH AHHAMEYECKHX HATPy3Kax CeHCMHYeCKOro Xapakrepa.
Ojnako paspaGoTka METOAMKH TAKHX HCCJIELOBaHHi npei-
cTapjger coboil BecbMa CIOXKHYIO 3aj1avy BBHY HEOOXOIH-
MOCTH CO3/IAHMS LIS 3THX lleJell crenHanbiLX npuéopos
YCTAHOBOK, 0OOeCeuuBaiomix HeoOXoauMble YCI0BHA L5
HenblTauuil KpynHoMmacwradHelx 006pasioB M3 3THX MaTe-
pHaNoB.

Chefyer TakiKe OTMETHTb, YTO I[IpH [POEKTHPOBAHHH
MJIOTHH M3 MECTHBIX MATepHaJoB B ceHCMHUCCKHX paiioHax
OOLIYHO TPeAVCMATPHBAIOTCS KOHCTPYKTHBHBIC H JIPYyTrHe
MEponpHATHA € UEJAbI0 MOBHILIEHHA CeHCMOCTOHKOCTH 3THX
rHApPOTeXHHUECKIX coopyxkennil. Hanpumep, cxema pas-
6upKH nuaoTHHb OpoBHA 1ta 30HE NIPOH3BOAHIACE € TAKHM
pacuetoMm, 4ToOL 06ecneyHBaIOCh HaqHyHe HIHPOKHX mepe-
XONHBIX YYaCTKOB M3 XOpOLIO OTCOPTHPOBAHHBIX NecKka M
rpaBHs MEMHAY SAPOM H YIOPHBLIMH TPH3MaAMH.

[Tpeswruenye rpe0Ha MAOTHHBI Hal MAaKCHMaJbHBIM
YPOBHEM BO/bI B BOJOXPaHHANLIC BO H30exaHue Mepeinsa
BOJH MPHHATO PABHBIM D 44, UTO NPEROCXOIHT OCAAKY rped-
HA B Jo6oM cavuae. dapo obpasyeTess H3 IOTHOTO, YIPY-
TOro, BOJIOHEMPOHHIIAEMOro MAaTepHaaa ¢ UHPOKHM jaHana-
30HOM Kpynuocrd uactui, Martepuan, conpukacaiomuHcs
CO CKaJbHBM OCHOBaAHHEM HJM OETOHOM, [OJIKEeH HMeTh
HauanbHylo BAamuocts Ha 1—3% Buillle OnTHMaNbHOH J1%
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oGpasoBanus NJACTHYCCKOH 30HB B MECTax ero conpsaxe-
HHH € 3THMH JKECTKHMH 3jaementamu. Baamxuocrs MaTepua-
Aa siapa NPHHEMAJACL PABHOW MJAH HECKOJbKO OoablueH
ONTHMAABLHOI J#a npeaynpex/jenua obpasosanHns B HeM
TPELLLHH.

[MTpu npoektupoBaunu naoruHsl Maurna Gei;10 NpH3HAHO
1e1ecooOpa3HBIM  OCYHLECTBHTL H3rHO ee BepXoBOH rpanu
B [11aHe, CNocoOCTRYIOWHI 3aKPLITHIO TPEUHH, KOTOphle
MOPYT BO3HHKHYTL NPH 3eMJETPHCEHHAX, a TaKKe YBeJH-
qeHHe TOJULHHBL sipa, NPeaoXpatsieMoro npoYHbIMH (PHIALT-
paMii CO CTOPOHBI HH30BOIt rpaHuM H NepexojHOi 30HOH CO
croponsl BepxoBoil rpauu. [lpu npoekTHpoBaHHH NMJOTHHBI
TapOena ee pazbuBKa Ha 30HBI NPOH3IBOJACHL B COOTBET-
CTBHH C XapakTepHCTHKAMH CBOHCTB MAaTEpPHAN0B, NOJYUEH-
HBIMI C NOMOUlbl JalopaTopHBLIX H MOJEBBIX HCC/IE0BA-
Huil, npH obecneueHny UX maoTHocTi A0 997 MaKcHMaib-
noit. Jlaa BosseneHus fA4pa NJAOTHHB NPHMEHANACH CMeCh
mMatepuanos, cocrossias u3 20—40% naa u 60—80% xo-
POLIO OTCOPTHPOBAHHOrO YIrAOBATOTO KAMEHHCTOTO rpasHA,
MPOMHOCTL KOTOpOro Obijla 3HAUHTELHO BbIlE NPOYHOCTH
HANCTOrO TPYHTA, H3 KOTOPOro MepeBOoHava/bio HaMeyaaoch
NoJAHOCTLIO BO3BOAHTL AApo. OQuesnaHo, NPHMEHEHHE TaKO-
ro poiaa MeponpHATHI MOXKET OKa3aTbes BEeCbMa MOJe3HbIM
5 NOBBIIIEHHS CceiicMOCTOHKOCTH IJIOTHH 3 MECTHHIX Ma-
TepHasoB B adaJorHdlnbLIX yeJaoBuax. DBoabwoit wHTepec
MpejICcTaBASIOT NpHBOAHMBIEe B Jjokaane ([-16) naunble
0 pazmeutenun ua maorune OpoBmaa, KpoMe ceilcMOMeTpH-
yecKoil anmapatvpbl, TakMe H3IMEPHTEJNLHOH annapartypbl
A8 PErHCTpauHy NOpoBOro AaBfieHHs ¥ JAHHAMHYECKHX Ha-
NpsiKeHnii B MaTepuane ynopHoi NpH3MbLl ApH 3eMJjeTpace-
uuax. [TopoGuoit annapatyps B Coserckom Colode noka ue
CYILLeCTBYET, XOTS OHA HMeeT O4eHb BayKHOoe 3HaveHue 11
H3VUCHHST MOBEJACHHA M CEHCMOCTOHKOCTH MJAOTHH H3 MECT-
HBIX MATEPHAJOB NPH 3EMJIETPACEHNEAX.

F'nasa narTas

HATYPHBIE HCCNENOBAHHUSA KOJEBAHHA NJIOTHH
NMPH 3EMJETPSCEHHAX

2 B nokaanax ®. Kasakamu, A. Acana n E. flnarucasa
. (11-2), a rtaxkxke C. Oxkawmoro, L. Tamypa, K. Karo H
M. Ortasa (/1-6) npuBoasTca pe3yibTaThl HATYPHHIX HCCae-
AOoBaHMil NpH 3eMJeTpAcenHsix KojaeOaHMil JABYX 3eMJSHBIX
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naoTHH — AfiHoso u CaHHOKaH, pacnofoeHHBIX B CeBepo-
pocrouHoM paiione Hnonun. OGe nAOTHHB HCNOABL3YIOTCA
A5 HPPHTallMOHHBIX LeJei.

[MTnotusa Aiinono, noctpoenxas s 1961 r., obGpasyer
BOJOXPaHHAHILE eMKOCTbIO 3,00 MAH. M3 W npejacTaBiasieT
co60H HAachNb H3 OJAHOPOJHOrO INIHHHCTOrO MarepHana
o6nemom 271 540 m3 (puc. 43).

Pue. 43. llnotuna Afinono.

a — nonepedun papea; 6 — nponoasHuA paspes: | — TBepAAR CAAMIUCBAR rARHA:
2 — ranma; J— ecTecTBeHHHRA nNecyaHo-ranuucTHA rpyRT; 4 — HanaacToBaAMMe rAM-
Hw M caanuenofl raAMHw; 5 — HECDA3IHAA raAKMHA.

CrpoutenbctBo njaoTHHe CaHHoKaw OblJIO 3aKOHYEHO
B 1952 r. Beicotra nnotuus 37,0 &, anuua no rpeGuio 145 m.
Paspes coopyxeHHst nokazau Ha puc. 44. [lnoTHHA COCTOMT
H3 BEPXOBOH M HH30BOH YNOPHBIX MPH3M, UEHTPAJBLHOrO
a7apa H nepexoiHsix 30H. Ee ocHOBaHue CNOXKEHO 3e/eHBIM
TY(OM, BHIXOJALUIMM HA MOBEPXHOCTh B pycje PeKH H Ha
ckjoHe ropsl. CKajbHasi nopojia HEOANOPOAHAS, HO PEHMY-
IEeCTBEHHO TRBepaAas, 3a MCKAIOUEeHHEM BbIBETPesoro cJaos
Ha MOBEepXHOCTH. DbIJIO NMpoH3BeaeHO 3akpenyieHHe CKaJbl
Ha rayOuny 15,0 .

XapakTepHCTHKH OCHOBHBIX CBOHCTB MAaTepHAaJOB, NPH-
MEHSABLUIHXCS AJd Bo3dBejseHHs naoTHH AjiHoHo u Cauundkaw,
npusesiens B Taba. 13,
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B paccmatpHBaeMelX paboTax NpOH3BOJHJIHCE H3Mepe-
HHS KoseOanui Ka o H3 MJIOTHH C NMOMOUBIO JaTYHKOB
yeckoperusi. C 31oit meanio Ha naotuHe AifHOHO OBIO yCTa-
HOBJIGHO IIECTh TAKHX JATUHKOB: TPH Ha rpebHe — 1A H3-
MEpeHHsT OHONH BCPTHKAJALHOH H ABYX TOPH3OHTA/bHBIX CO-
CTABJNAIOUNX YCKOPEHHS N0 HanpapJeHHsM, MeprneHiHKy-
ASIPHOMY H MapanjelbHOMY OCH COOpPYMKeHHd;, OJHMH Ha
MOBePXHOCTH HH30BOTO OTKOCA — [JIsl 3aMHCH TOPH3OHTAJb-
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Pue. 44, Tlonepeunstii pazpes wiotHib Cannoxas.

A — pepropas npusMa; M — pu30BAaR ynopuas nprama; D — uenTpaanHoe ARPO;
C — nepexofHue 30HH; f — ckOMMeHHe Aapuw; T — Tyd: A — angeant; I — nen-
AWBHaJLEHKE OTIA0MEHHA.

HOM cocTapidlolled, NeprneHaHKyAsdpHOH OCH COOpPYIKeHH,
M JIBA HA CKAJbHOM OCHOBaHWH — [J51 3aNHCH BepPTHKaJIb-
HOIl M TOPH3OHTAJbLHOH, MEpPHeHJIHKYJIAPHOH OCH COOpy:iKe-
HiSI, COCTABAAIONINX YCKOpeHHs. 3anuchIBalONlee YCTPOHCT-
BO TPHBOJAMTCS B JIEHCTBHE ¢ NOMOIIbIO aBTOMAaTHYECKOro
nyckaress, cpaGarbiBaloulero npH onpejiesenHoil HHTEHCHB-
HOCTH KoJieDaHHH.

Ha nsornie CaHHOKaH H ee ocHOBaHHM ObLLIO YCTAaHOB-
JeHo 11 axcenepoMeTpoB, cXemMa pasMelleHis KOTOPBIX Mno-
KazaHa Ha puc. 44. Mecra ycranoBku npHOOpPOB HHX OpHEH-
THpoBKa o0o3HaueHb! coueranuem OYKB, H3 KOTOPBIX Mep-
Basi yKasbBaer, 4to npubop ycraHoejaeH ua niotknhe (D)
MM CKaJikHOM ocHoBauuu (R), BTopas, uTo OH YCTaHOBJIEH
Ha pycaosoil uactn maothHe (C) co croponsl npasoro (R)
uau geporo (L) ckjaouna, a TperTbst, Yto NpHOOp npeanasHa-
yaeTcs AJd 3anucH BeprHxkaabuod (U) uam ropHsoHTalNb-
HOI cocTapasioulel KoseGaHWi, HANPABJEHHBLIX NEPTNeHIH-
Kyasippo (S) uau napaieabio (A) ocH MJIOTHHEL
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Habaonenus 3a naoTHHOH AHHOHO NPOBOJMINICH B Teue-
HHe 3 Jer, Hayunast ¢ 1964 r. 3a 37toT mepuoj Oblin noJy-
yeHbl 3anucu 10 zeMaeTpAaceHHi, 3IMUIEHTPBI KOTOPBIX HAXO-
JIWJINCh B Pas/iHUHBIX MeCcTax Ha paccTossuun L =380+ 640 x4
OT yyacTKa NMAOTHHBLI, a raybéuua ouvara A=20-+160 xm.

Ha puc. 45 nokasanbl 3anucH rOpH3OHTANLHOH COCTaB-
JAIOEeH YCKOpPeHHs, NeprneljaukyJasapHod ocH MJA0THIIL, 10-
JydyeHnuwie na rpeOne, B cpejiHeil TOUKe HH30BOro OTKOCA H
Hd CKaJbHOM OCHOBAHHH IMPH LUIECTH PAasiH4YHBIX 3eMJeTps-
CeHuAx.
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Puc. 45. 3anucu koacGanwit naoTHHL npH  3emaerpacennax Ne |—3
Ho—T7.

f— Ha rpelue; 2 — Ra cepelldne oTKoca: 3 — B ocHopanHu: Mo 1, 2, 3, 5. 6. 7 — HO-
MEDS EEHJIE'I'I.':ISI'I“_‘EHHH.
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M3 npusesenHOro pHCyHKa BHAHO, 4TO HMEIOTCH CJAyHaH,
Korja xapaktep koJebaumii npu ABYX 3eMJIETPACEHHAX
¢ OAH3KO pacnooKeHHbIMH oYaraMu (Hanmpumep, NpPH 3eM-
aerpsacennsix Ne 2 4 3) coBepuleHHO pasjiHueH, W IPOTHBO-
MOJIOKHBIE CJay4aH, KOorja xapakrtep KoaeGauuil npu ABYX
APYTHX 3EeMJETPACEHHAX € BeCLMa YAANCHHLIMH JApyr oOT
Apyra odaramu (Hampumep, npH semJjetpsiceHusx Ne | u 7)
MOYTH COBCPLIEHHO OJIHHAKOB.

J11 OCHOBHBIX YYACTKOB 3anuceid KoneOaHHi AJHTeNb-
HOCTbIO 4 cex NMpPoH3BOAMIOCH NoOcTpoeHHe cnexkTpos Dypoe.

Ecnu Bbipasuthb 3anuch ceficMHYecKHx KoneGaHuii B BH-
ae "HenpepoiBHoi GyHKLHE BpeMenn [(1), vioBaeTBOPAIOLIEH
ycaosnio Jupuxae, to 3ta (yHKUHS MomKeT GbiTb pasno-

yeHa B pan Pypoe:
= =]

fO)=a,+Y) amcosF-+bnsin ™7, (39)

f §

m=l|

rae do, @Gm H by— kosppuunentor psisa Pypbe npw m —
HOMepe 4jeHa paja.

Torpna cnexrp pana Pypee Gyler onpenensThes BoIpa-
KeHHeM

‘ G(Eﬂ;)z
LN 2 T ]
=i (J’fm cos 2 —1—(_{f{f}siu2—;:—'fdr . (40)

0 0

rae To— uceaeayeMblil OTpe30K BPeMEHH Ha 3amnicH KoJe-
Ganuii;
f(t) — yckopenne celicMuyeckux KoaeGanuii;
. — MONOKUTEJNLHOEe YHCO0. '

Jlas moayuenns cnektpoB dypbe npoH3BOAHAOCH HHTE-
rpuposanue Beipaxkenus (40) npum 3HaUEHHSX YCKOpeHHIl,
CHHMABIIMXCA € COOTBETCTBYIOIUHX 3aMHcCeH 3eMJieTPACCHHH
uepes NMpoMexKyTku spemens, pasusie 0,02 cex. Ha puc. 46
MpeICTaBjeHbl CHNeKTPHl CeHCMHYECKHX YCKOpeHHH rpebus,
cpe/lHeH TOYKHM HH30BOTO OTKOCA W CKAJbLHOrO OCHOBAHMS
MJAOTHHB AflHOHO, NMOCTPOEHHbIE YKA3aHHLIM BBIIE COCO-
OOM MO 3aNnHCAM LIECTH 3eMJIeTPACCHHIl.

Ha puc. 47 naa Kamaoro 3eMJeTpsiCeHuss NpHBeaeHb
npeobaajaouiye nMepHojibl YCKOPEHHH TFOPH30HTAJBHBIX KO-
JebaHuil CKaJbHOrO OCHOBAHHA M rpelHs NJIOTHHBL, NeprneH-
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AHKYAAPHBLIX OCH coopyxeHHda. M3 srtoro pucyuka suamo,
HTO C YBeJIHUeHHEeM 3MHLUEHTPAJBHOTIQ PACCTOAHHA 3HAYUEHHHA
OCHOBHLIX MNMEpHOJOB CeilCMHYECKHX KoseOaHuilt cKaJbHOro
OCHOBaHH#A BO3pacTaloT, TOr/ld Kak I[pEDﬁJIHﬂEIlDLU;HE HNEPHO-

s i) M Gfeuy
Lo lﬂﬁ 10
o1 arg g1
i
f Y
g’ ﬂ;g.:r i bilise ek Rl ..;lﬂﬂ L T T T,
4 a0t a1 L0 Mo o a0t ar 10 a7 ar 10
Mepuod, cex
Sfes) ¢ e 1 Nel
tﬂf ﬂﬂF
O1E a1
i e -ﬂ
ot a1 10 wo a0 a1 A, 001 a1 10

fepuod, cox fepuod, con Tepund, cén

Puc. 46. CnexTpn ycKOpeHHS NpPH 3eMJeTpPACeHHAX.
I — rpefeHb: 2 — cepeauua: J — oCHOBAMME.

0,7
‘g .‘.‘il',&'r - »
®o.5t
g 4 9 o
“3.54- 20, .« TR,
2t
§% -~
g 100 200 300 400 500 00 700

InuLesmpa TLHOE PACCITIORRLE , KM

Puc. 47. llpeobaagaiomii nepnoj, HIMepeHusfi Ha
rpeGHe H B OCHOBAHHM ILIOTHHEL

O — rpefens; @ — ocHoBanHe.

Akl KoseOGaHHi rpeOHS NJAOTHHBI M CPe/IHeH TOYKH HH30BOTO

OTKOCA NMPAKTHYECKH HE H3MEHSIOTCS M HAXONATCS B npeje-
- aax 0,36—0,44 cex. D10 o3nayaer, uTO NpH pacnpocTpaHe-
. HHH celicCMHYeCKHX BOJH Ha Oonblioe paccTofiHHe KOPOTKO-
. MepHoaHble cocrapiasiiompe ObICTpo 3aTtyxalor, a npeobaa-

nalomHe nepuHojbsl KoaeGaHuid rpeGHA NAOTHHBEL H CpeHed

TOYKH HH30BOTO OTKOCA He 3aBHCAT OT npeobsanaloiux
. MIepHOJI0B CeficMHYECKHX KoJieGaHHii OCHOBAHHS.

8—294 113



C noMolLbiO NMPHBEIAEHHbIX Bblllie CHEKTPOB ObJIH 110JY-
yeHbl COOTHOLLEHHS AaMMJAWHTYA KoaebGauuit na rpebhe H
B OCHOBAHHHM IJIOTHHBI H MOCTPOEHH TpadHKH HX 3aBHCH-
MOCTH OT nepHogos KosaeGauuit (puc. 48,a). M3 npusenen-
HEIX rpaMKOB BHJHO, YTO KojeOaHHs MJIOTHHBI BKJIIOYAOT
TakKe cocTaBJdioliHe Beiciero nopsaaka. [lpu stom mne-
PHOJL COGCTBEHHBIX KOIeGaHHil NJIOTHHEL 10 FOPH3OHTAALHOM
COCTABJSIONIEH YCKOPEHHS, NeprneHaHKyJasipHoil 0CH CoOpy-

sl
10 TR

-z :
zfﬁ' : ;
: 3
: A

0 u,u; a:sntff 50807030910 0 0F u:: & G5 O£ 07
.zmﬁw%iﬂ g8 6,9 1, , m%%ﬁm
i

Pue., 48, 3aBHCHMOCTh MEXJAY nepHojamMp H  OTHOWEHHAMH
}TanEH]Iﬁ Ha rpefie H B OCHOBANHHN NAOTHHLI,
| — seMaeTpRceHne Ne 1; 2 — semaerpacenue Ne 7.

enns, pasusiercs 0,40 cex, a mo BepPTHKA/bHOI COCTABJIAIO-
meit 0,26 cex. MakcHMaJNLHOE COOTHOUIEHHE AMMNJIHTYA
yCKOpeHHil Ha rpefHe H B OCHOBAHHH MJOTHHBLI NMPH BO3HHK-
HOBEHHH pe3oHaHca [JOCTHrano 23. Onuako 3Ta BeJH4YHHA,
HAIeHHAA HeNnoCpejCTBEHHO H3 CIEKTPOB YCKOpeHHit, Mo
MHEHHIO aBTOPOB NOKJaja, ssjsercs nerouxoi. [las noay-
yeHHs MaKCHMaJdbHOTO 3HavdeHHs sToro Koadguunenta, pas-
Horo 3—4, mponssoanau uenpassenne rpaduka (puc. 48,6),
HCXOASl W3  YCJOBHA, 4TO KO3(QHIHEHT 3aTyXxaHus o=
~0,13+0,15.

AHanH3 SKCMepHMEHTAJbHLIX JIAaHHHIX T10Ka3aj, uTo
¢ yBETHUYEHHEM MAKCHMAaJILHBIX YCKOPEHHH OCHOBAHH#A YCKO-
peHHs Ha rpefHe W B cpe/HeHd 4acTH HH3OBOTO OTKOCA MJO0-
THHB BO3pACTalOT, XOTA CTeneHb TAaKOro BoO3pacTanuf
YMEHbIIIAeTCH,
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Ha puc. 49 noxkasano pacnpejenenue aMiJHTy/] BepTH-
KanbHO#l cocraBasioniell yCKOpPeHHH Mo BBICOTE [VIOTHHBHI,
noayueHnoe no sanucam semaerpsicennit Ne 1 u 7. Ilpw
gemJserpsicein Ne 1 koseGauua rpebHA ¥ CcpedHeHd YacTH
OTKOCa Ha NPOTAMEHHH AJHTENBLHOIO BPeMEHH HMCJH O1H-
HakoBble (hasbi, TOraa Kak npu semyerpacenun Ne 7 B npe-
JeJiax NnpuBefleHHEX 3anHCeH OHH HMEIH TTPOTHRONOJOMKHbIE

zaa NPT
10
g
19
0,26 040 0,53 0,650,80 0,951,231 Mﬁf
3
1)
3 —
3
g
3 1,55 1,80 2,002,20 2,37 2,55 2,85 3,05 3,30
o ! 4 k. & cen
"7 Bpewn , cek

ONNCY

W 0,20 045 0,60 0,83 1,00 1,20 140 1,5

{11 1()

' z 3 “ 20 240 2,55 3,00 cex
PR BT 180 2,05 2, 240 2,55 3,

Puc. 49. 3aperucrpupoBalible ceficMHYECKHe YCKODEHHS.
I — rmpelenb; 2 — cepenHia; 3 — ocHOBaHHE,

dasp. Takum o6paszom, xapakrep KosebaHHH Teja IJIOTH-
Hbl B 3aBHCHMOCTH OT HANpaBJeHHUs HA SNHUEHTP H JAPYrHX
thakTopoB passinueH, jgaxe €CJAH YCKOpPeHHs H 4acTOTHBIE
XapakTepHCTHKH 3eMJIETPSACEHHH OUTH 1OA00HHI.

Jlns conocTasjieHusi ¢ JIAHHBIMM HaTypHBIX wHabaioge-
HHil Gbll NMPOM3BeIeH pacueT NMJAOTHHB AHHOHO Ha BO3JEH-
cTBHe seMmaerpsicennit Ne | u 7 ¢ noMouibo 3amMeHsl COOpy-
dKeHHs CHCTeMON H3 NATH MAacc H HCNOJb30BaHHS aHAJOrO-
Boii OBM c HH3Koi ckopocTblio. s pacuera naoTHHa Obi-
Ja pas3buTa Mo BBICOTE HA MATb PABHLIX YaCTEH, MpHYEM
Macca Kajofi uacTu m; coorBercTBoBaJsa ee pecy. [locto-
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STHHASI VIIPYrOCTH B KaXX/JA0H TOUKe pacnojoyKeHHs Maccol
onpeje/sjach Mo pesyJjbTaTaM HCOBITAHKIT MaTepHaJa MJo-
THHEI Ha CABHI' H YTOUHHJACE 1O METOMY CTD,E[DJ]H TakK, UTO-
66l NepHO OCHOBHOrO TOHA COOCTBEHHWIX KoJaeOaHHH Mjo-
bl coctasasa 0,40 cex. Ha ocnosannu o6pa0oTKH 3ani-
ceifl peasibHBIX 3eMmyieTpsceHid BeanuuHa KospduuHenTa
3aTyxaHus Goiia npuHsaTa pasHoii 0,15,

a1
ll-|-|-l..I
-1
Y
Sy
;
L~
L -

|

|
|

{

tn-:w'!l_nﬁ A
s T
é |

- 20 %0 6o a0 0 2,0 40 &0 &o
Bpestn cen dpemn, cen
al a

Puc. 50. 3apeructpupcsannsie # BLUHCACHHHE, KaK A0S CHOTEMH
C MATLIO MaccaMmH, CEHCMHYECKHe peakuuy MJIOTHHE TPH 3eMJieTpsce-
HHAX N |1 u 7,

a4 — aeMacTpacenHe Ne 1; 6 — aewaerpacenste Ny 7: [ — saperMctpMponaHHan;
2 — prRMNCACHHAA,

Ha puc. 50 nokasaHpl BEIUHC/AEHHLIE PeaKIMH B KaM L0
TOYKe CHCTeMbI C NATbIO MaccaMu NMPH BO3JelCTBHH TOpH-
30HTAJBHOH coCTaBAsIIOWEH  CelicCMHYECKOTO YCKOpEeHHS
OCHOBAHHS, NMEPNCHAHKYIAPHOI OCH IJIOTHHLL. Tam Ke no-
KaszaHbl H3MepeHHble HaA rpefHe H B cpeaHeil TouKe HH30BO-
ro O0TKOC4 YCKOPEHHA COOpYMEHHA MPH 3eMJeTPACeHHAX
Ne 1 u 7. Kak BuAHO, H3MepeHHBIE H BBIYHCJEHHBIE 3HAUe-
HHH YCKOPeHHA GJH3KH.
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Habawnenns na naoruie CaHHOKAaW npoBOJMHJNHCH, Ha-
yunasa ¢ 1963 r., npuyem 3a sech nepHoj HabJaloneHHiH ObLIO
saperueTpuposato 26 semaerpscenuil.

KauecTBe npHuMepa Ha pHc. ol npHBeAeHbl 3alHCH:
Ne 29 — cuabnoro 3emnerpsicenust 16 wious 1964 r. B Hu-
uraTe, npH KOTOpoM OLIIH 3aperHcTPHPOBaHBI caMbie 6OJb-
IHe YCKOPEHHs Ha yuyacTke nJaoTHHBI (10 B rajos B OCHO-
ganun u 107 rajos Ha rpeGHe naotuubl), u Ne 49 — omnoro
H3 ¢aal0bIX 3eMACTPIACEHHH.

Ne28
R R R R A Ry TR e YRRy E AT
ﬂmﬁf 7 2 T cen o 5 g 7 g
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Neky
R R A T TR A
:asﬁﬂ 1 2 3 eex % 5 & T 8
DRSS LLARL A oLl L e FUUCH TR IR P EA L B VY R ey AN, 0 i
201
I...Hrl_'-i . A : [ -_". Ty B i 4
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TR e T A R A IR R
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Puc. 51. 3anuch koacGanuii TNJAOTHHB NPH CHALHOM 3eMJETPACEHHA
Ne 20 a Hunrate u caabom semaarpaceniun Ne 49,

[To pesyabraTaM HccaeOBAHHI ONpelesnCh 4acTOTHI

H (popMbl COGCTBEHHBIX KoJieGaHHil NMJOTHHBI, a Takke co-
OTHOIIEHHS MEXAY YCKOPeHHsAMH KoJebauui npu 3eMaeTps-
CeHHax Ha ee rpebHe M B ocHosanuH. B nononuenne K 3T0-
MY HPUIIBBU,—‘HL‘IHK’I: HCHNBITAHHA TMNJOTHHBI CEIHHUI'{HH Ha

. Mojtenn B Macmrale /0 H3 arap-arapa ¢ nomouibio BHGpo-
IT.FIETE]]GPMH. n}’TEH NOCTEeNneHHoOTo YBCJAHYCHHHA HACTOTHI
Konebauuii  BuOponaardopmel Bo30YKAANHCE PasiHUHbIE
- coGerBennnle GopMbl KoaeGanuit Mojean (puc. 02): npu
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TOPH3OHTAJLHEIX JABHXKEHHAX naatgopmbl BAOJAL OCH MJO-
THHBI — hopmbl A-5, A-7 u A-8; npn ropH3OHTAIbHLIX JIBH-
JKEHHSX, MePHeHJUKYJIAPHBIX OCH IVIOTHHEIL, — hopmMbr S-5,
S-7 1 S-8 u npu BepTHKaNbHBIX Koaebauusx naatdopMu —
coOGcersentan ¢opma V-7. Ha ocnosanun awanusa peayiib-
TATOB HATYPHBIX HaAGJIOJAEHHH H MOJAEILHBIX MCCAEA0BAHHH
, OblJIH onpene/aeHbl CAeAYIO-
e O0COOEHHOCTH AHHAMH-
YECKOro mnoBefeHHs MJI0TH-
Hbl TIPH  3eMJeTPACeHHAX.
Ha puc. 93 npuBeieHbl rpa-
(pukn cpeanux Ko3ppHuUH-
CHTOB YBE@JHUEHHA YCKOpe-
HHil Ha rpedHe no OTHOLIE-
HHIO K YCKODEeHHSIM OCHO-
BAHUS TJIOTHHBL B 3aBHCH-
MOCTH OT 4AaCTOThl KoJjeba-
HHH JJIs1  COCTABASIOWIHX
Y DCS  mepuenanKyaspHbIx
(ToHKast cnaomHang JHHHA)
H DRA mapanienbHbix
(ToHKaa MNYHKTHpHAA JIH-
¢ HHSI) OCH MJOTHHBI — MpPH
Puc. 52, dopmnt KoaeGaumit, caabuix  3eMaeTpACeHHAX,
a — NepneHANKYARLHNEe OCH MAOTHHL; xapa}{TEPH‘]}F[ﬂme{:H }."CHG.
N e CTIM: 8= oenmgMH Ha rpeGHe 10-—30
rajiop, H 1Js COCTaBJIfAlo-
mein DCS (Toacras JHHHA) — MPH CHIALHOM 3€MJeTpPACeHHH
B Huurare. B mocaemnem cayuae cpeanuit Kod(phHHUHEHT
yBe/HYEHHA YyCKOpeHHit Ha rpeGue Obli ropasjio MeHblle,
YyeM NpH caalbbix 3eMaeTpsiceHHsX.
B ra6a. 14 npusesenst yacrorel i opMbl Konebanui,
OTBeualOlUHe pas3aHYHBIM NMHKaAM KO3(OMHIHEHTOB yBeJHue-

Tatanua 14

Cocrapafoman DCS, nepnen- Coctanmsmoman DR A, Bepruraakuan
JUHHEY STAPHaS GGl ITA0THILR napaanenbias OCH NAOTHHI COCTARAMOLLAR
Haomep Yacto- | Popma Xo- | Houmep | YactoTa, hopua Hosmep | YacTora,
KA Ta, 2if Jebanun [HKa Y] koaeSaunh INEA 21

[ 2.8 S5-5 I 2,9 A-5 | 2,9
|1 4,0 5-7 I 4,2 A7 11 4,0
[ 5,0 S-8 11 9,1 A-8 I11 4,0
- 9,0 — - 5.b — — 5,9
i E‘ rﬂ — i E rﬂ - s — - —
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HHS yCKOpeHHil Ha rpefHe NJOTHHBLI M0 OTHOWIEHHIO K YCKO-
peHHsAM B OCHOBAHHH.

[Tpn 3zemaerpsceHusax obObluHo BO3DyMKAaJHCh Koaeda-
HHS MJOTHHB no coOcTBeHHBIM dopmaMm S-5, §-8, A-5, A-8
u V-7. CymecrsoBanue dopm S-7 u A-7 6b1j10 noaTBepxKie-
HO JHIL € NOMOIBIO aHain3a 3anHced KogaebaHHH no Me-
Tojay Pypbe; HENOCPEACTBEHHO HA 3aMHCHAX 3eMJieTpsiceHuit
3TH (QopMbl YeTKO He mpocaexusaiorca. banskoe cosnaje-
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_Yacmoma , Veex

Puc. 53. Tpadurn cpeannx xosdpdpuuneHTOR YyBEeaHHEHHA
yeKOpeHuit na rpebie no OTHOWEHHID K YCKOPEHHAM OCHO-
BAHHA,

HHe 3HaYeHuii yactor coOCTBeHHBIX KooebaHHi, napanjenb-
HBIX W NMeprneHAHKYJsSPHLIX OCH MJIOTHHBI, CBHAETENLCTBYET
0 TOM, uTO 0062 3TH BHAA KoJeDaHHi ABASIOTCH CABHTOBBIMH.

Husmasa uwacrora yKasausbXx KoaeOaumii npu caaOpix
seMJIeTpsICeHnaAX cocraBaser B cpeanem 2,8 ey, a mpH
cuabioM 3emaerpsicennu Ne 29 ona paBusaace 2,4 2y. 910
yMeHbUIeHHEe 4acTOThl COOCTBeHHBIX KojebauHHi [MJIOTHHBI,
OUeBHIHO, OOBSCHAETCH BJHAHHEM HeJIHHeHHBLIX CBOHCTB
TPYHTOB [PH YBEJHYEHHH MHTEHCHBHOCTH 3eMJIeTpsCeHHH.
[MpecGranawmasn vactota cOGCTBEHHBIX BEPTHKaJNbHBIX KO-
JeBGaHHi NJOTHHBEI paBHAJACE 4 2(4.

Ha puc. 54 npuseaeno conocrtapJienne CoOCTBEHHBIX
dopm (S-5 nS-8) xoaebannit 3eMAAHOT MIOTHHLI, NOCTPOEH -
HHIX TEOPETHUECKH ¢ MOMOLULbIO peuleHnii noKTopa Mauymy-
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pa I, CABHrOBOro KjauHa W npodp. Kaada ana asyxsep-
HOTO YINPYroro tesa, a Takime Mo JIaHHBIM HaTVpPHBIX Ha-
OatoeHHit H MoJesabHBIX HecaenoBanuit. Ha ocuoBanun
CpaBHEHHS 3anuced 3emJeTpAceHHi Ha rpebHe ¥ OTKOCE MO
FOPH3OHTAJIBHOH  COCTaBJISIIOLLEH, neanH;ulHyﬂﬂpHﬂﬁ OCH
MJAOTHHBI, A4 Tex ee yua-

'grvens 574 i CTKOB, B Tpejaenax KoTo-

7 ////f‘_ pbix mpeobaazaior Koseda-
ff’ Husg mo ¢gopme S-5, OwvIiA

:".B’d,_,r mocTpoen BHA (OPMbLI KO-

> Jefanuit  BHOJAL OTKOCA

A (croiible KUPHbLIE JIHHHH

/ Ha puc, 94), Ilpu sTom Ha-

a‘f GJiogaBUIancsd BO  BpeMd
semjerpsacednil  aedopma-

. tx M OTKOCAa CYHeCTBEHHO
\ OTJMYajgack OT TEopeTHUe-
N ) CKOH, uTO aBTOpaMH 00b-
Torobarue SCHACTCA HEOAHOPOAHOH
Puc. 54. Conocrapienne coberpesi- KECTKOCTBIO TWIOTHHBL (O0-

Hetx opm S-5 M S-8 wxoaeGanuit  Jiee BLICOKOH ZeCTKOCTBIO
3eMJIIHON NJIOTHHBL MO JaHHBIM Ha-  HHMKHEH UAaCTH CcoopyxKe-
TYPHLIX H MOJGJAbIHIX HCCAEL0BA- . SHE L
HHIl H pacHeTos. us). Lo aa L QN

HBEIX HCCAeMOBaHHH MPH KO-

Buulciaernme: [ —No sMeTolly CIHBHIO- e
BOro KJauna; 22— UeRTpanbHam JAHHNHA JeOAHHAX MNJOTHHbLI Ha €E

ﬁf}:l::::{;: qmr-: Eﬁ ;':rc:i;lauﬂu.l?!iaﬂ hll‘gﬂay.'ir}hi::ﬂlg [NOBEPXHOCTH HaA OJitogaeTcH
pomTainil; 4 Lewpanviun UMK JOBOJLHO  HAUNTENBHAS
HATYPHBE AaHHECe: 7 -— HHIOBAK rPalb JIE[l]DPMEIIHH PaCTH K CITHA.

NAOTHNN CanHOoKaH, npH CI]C']:}ML‘ koaeGanni
S-5 — B ocHOBaKMH OTKOCa, Tipu (opme S-7 —B ero cepe-
nune, BOJH3M 00oux OeperoBbIX CKJAOHOB M TNpH popme
A-5 —na rpeGhe BOJAH3H 000HX CKJIOHOB.

BosHMKHOBEHHEe TOPH3OHTAJNLHLIX HOPMAaJLHBIX Harps-
JEeHHI B Teje MJI0THHBL CBA3aHO0 ¢ TeM, UTO NpH KoaebaHuaAX
nmo dopme S-5 ropusoHTajJbHOE CMeEUleHHe Ha MOBEPXHOCTH
OTKOCAa MeHblle, ueM no ock coopy:enus. [loaesbie Hecne-
JOBAHHA TOPH3OHTAJNLHEIX Je@opMalHil Ha [OBEPXHOCTH
OTKOCA H BHYTPH ILIOTHHBI [0 CHX NMOp CHIe 1lé NPOH3BOJH-
JIHCh.

AHanus pesyabTaTOB HOJEeBLIX Haba0/leHHi MOKa3kIBaeT,
YTO COOTHOLICHHE CelHCMHYeCKHX YCKopelHd Ha rpelHe H
B OCHOBAHHH NMJOTHHBI C FEEJIIILIEHHE?'.‘.[ HHTEHCHBHOCTH 3¢éM-
AetpsceHuil (T. e. ¢ POCTOM AMMOJMTY/L YCKOPEHHH) yMeHb-

waetrcd. HenunefinocTs #n3MeHeHHS 3TOTO0  COOTHOWIEHHS,
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MO-BUAHMOMY, 0O0BACHACTCA HEYMPYTHMH CBOHCTBAMH TPYH-
ta. Kpome Toro, nalaionaercs yMeHblIeHHe OTHOLIEHHS
VCKOPeHHH Ha rpebHe H B OCHOBAHHM ¢ YBEJHYEHHEM 4YacTo-
el KoneGanuil, Tak, xko3(pHINHeHT YBEJHUEHHS VCKOPEHHH
Ha rpebue aaa seMmaetpsacennii Ne 20 Owi1 Menblue, uem 174
ABYX APVYrHX 3eMJerpsicenuit, u pasusiacs 6,0 aaa dopmsl
S-5 n 35 naa popver §-8. C uuxKeHepHOH TOUKH 3PEHMUS
no/tobublii Xapakrep H3MeHeHHs1 Ko3(duuHeHTa yBeJHUCHHA
YCKOpeHHit Ha rpebfHe HMeeT OuUeHb BaxKHOe 3HAUCHHE A
OLEHKH CeHCMOCTOMKOCTH NJAOTHH H3 MECTHLIX MaTepHanoB
¢ YUYeTOM HeyNnpyrux CBOHCTB FPYHTA.

50,0 ==
[ % ; 0,05
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s e
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Puc. 55. Omnowenne aMnautya xoaeGanuit Ua/Uga na rpebue n B ocHo-
Balliil MJOTHHE NPH PA3HEIX 3HAYCHHAX Q.

Koshduuuent yBegHUEHHSI CeHCMHUYECKHX YCKOPEeHHH
Ha rpe0He CBA3aH € pacceHMBAaHHMEM HEPTHH KoJseOaHHi, KO-
TOPOE OCYUIECTB/ISIeTCA ABYMA NyTAMH: 34 CUeT pacxoxje-
HHYd BOJIH B OCHOBAHHH H IONNMOIIEHHSA HX BCGIeACTBHE
BHYTpeHHero Tpenus rpynrta. Ilostromy ecan xKoaddruHeHt
yBeJHYCHHSI YCKOpPeHHH Ha rpebHe onpenensieTcs TeOpeTH-
YECKH € YUYETOM JBYX YKaz3aHHBIX MyTeH pacceHBaHusi 3Hep-
THH, TO MOXHO HaiiTH BeJHUHHY Ko3(huiuienTa saryxaHus
NMyTeM CpPaBHEHHS IKCHEePHUMEHTaNbHO HaljienHoro Kospgu-
IlHeHTa VBEJHYEHHsI ¢ TeopeTHdecku paccuuranneM. C aToi
1emnbLIo O BII NMPOH3BEAEH pacueT CABHIOBBIX Konebanuu nJo-
THHBEL Kak GajKy nepeMeHHOro ceueHHs Ha YIPYroM OCHOBA-
HHH H TNOJYUYEHBI COOTHOLUGHHST aMIVIHTYA KoJsebanui uHa
rpe6ie H B OCHOBAHHH JA8 pPAAa TaAPMOHHK C/ABHTOBOH
BOJIHBI, KOTOPbIE MPHBEJEHBI HA PHC. DD, T/le MPHHATHL CJe-
ayouue oGoszuauenusi: Ua/Up —oTHOUIEHHe aMIJIHTYH HA
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rpebie W B ocHoBanuH; C — CKOpPOCThL BOJIH CIABHra B [JIO-
tnue; H —ppicora naoTHHbl; P — Kpyrosasi 4yactorta rap-
MOHHYECKHX KoJeOaHHH TPYHTa; «— MnapaMeTp, 3aBHCALLIHH
OT CBOMCTB TPyHTa H HAGPOCKH; P — rapamMerp, 3aBHCALINM
oT cBolicTB HAGPOCKH W NPONOPUHOHANBHBII BbLICOTE MIO-
THHBI.

Bua 5THX KPHBBLIX MOKAa3bIBAET, UTO pacceHBanHe 3Hep-
rHH B OCHOBAHHH OKa3biBaeT 0ojblioe BJAHAHHE HA 3aTyXa-
e KoJsiefaumit mo nepBoit (hopme, a BHyTpeHHEe TpeHHE
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Puc. 56. Koshduuments: yBeaHuenHs aMIJMHTYL YCKope-
uait U 4/Ug na rpefHe H B OCHOBANHH B 3aBHCHMOCTH OT
napameTrpoB a u f.

MaTepHaJa — Ha 3aTyxaHue no BTopoii H 0o0Jjiee BBLICOKHM
rapMoHHKaM. B cooTneTcTBHH ¢ 3THM OGBIYHO NMPHHUMAeTCS,
YTO 3aTyXaHHe BCJIEACTBHE pAaCnpocTpaneHHs 3SHepPrau
B OCHOBAHHH VYMEHbLLIAETCH C MOBBILICHHEM Nopsiaka (opMbI
i yBeJHYEHHEM BEICOTHI IJIOTHHBL, Koadduuuents ysemnue-
uua amnantyn Ua/Up nns pana dopm B 3aBHCHMOCTH OT
3HaueHHH MapaMeTpoB a H B npejncrasiedsl Ha rpadukax
(puc. 56). Ilpu snavenusx xospduunenta ypennuenus 6,0
ana neppoit GopMel W 3,5 aas Bropoil nmoaydedo ¢=0,20 u
$=0,09.

Eciu npHHATL MOCTOSHHYIO MaTepHana HaOpocku f 00-
el AJisT BCeX MJAOTHH (4TO ABJSETCH BecbMa YCIOBHBIM,
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TaK KaK napaMeTpsl, 3aBHCALLIHE OT CBOHCTB MaTepuaJa
MAOTHHBI, JOJMKHBI B Ka)XJ0M cayyae onpeaesifaThbcs 3Kcre-
PHMEHTAJILHO), TO MOMKHO MOJYYHTH CJAEAYIONILYIO 3MITHPH-
yeckvio popmyay:

__ 37.0,09 __ 3,33
e i -

M3 puc. 56 Buaso, uto kospduuHenT yBeJHUSHHS
AMIUVIHTYJL € BBICOTOH MJOTHHBI BO3pacTaeT, OJlHAKO CTeleHb
ero BO3pacTaHus N0 Mepe YBeJHYEHHA BBICOTLI COOPYHKEeHHS
ymenbinaerca. [losToMy B HH3KHX 3eMJAAHLIX MJOTHHAX
fiBJicHHe pe3oHaHca Aas GoJee BBICOKHX TapMOHHK BCTpe-
YyaeTcs pPeiko.

B noknane npuBeaeH NpHMep onpeaeienus AHHAMHYe-
CKHX CBOHCTB APYrHX 3€MJSAHLIX MJOTHH C NOMOULLIO jaH-
HbIX, TOAyUYeHHBLIX anaf miaotuHel Cannoxkan. Oanaxko camu
aBTOPHI JIOKJAa/la OTMeYaloT, 4TO 3TH JIAHHBIE MOKa SBJASIOT-
Csl Hey/0BJeTBOPHTEJIbHbIMH H HX MNepeHeceHHe HA JIpyTHE
JOTHHBI, MO-BHAHMOMY, ABJISETCH NpemxienpeMeHHbIM.,

Ananua pesynbTaToB HccaefoBaHuid mioTun AlnoHo M
Cannokau noxasaJ, uto KojgebGauus noJo0HLIX COOpPYMKeHHIl
pH 3eM/JeTpaceHHsax HMelT Oosiee CHOKHBIH Xapakrtep,
yeM 5TO CJeAVeT H3 MPEeanojoxKeHHs o MocToAHHOM pacnpe-
NeNeHHH YCKOPEHHH OT OCHOBAHMS K rpefHi0 coopyIKeHus,
d TAKME H3I TEOPHH CABHIOBEIX KoJebanuit TPEVIOJABHOI'O
HJAH YCeUeHHOro KJHHA.

B cayuae BLICOKHX MJIOTHH NMPH 3eMJeTpsceHisx Oosee
BEpPOATHO INOSBJIEHHE He HH3KHX, a4 BbICOKHX TapMOHHK KO-
neGannii. [TosToMy H3VYEHHIO BBICOKHX TapPMOHHK JIOJIXKHO
yieaarses Goabile BHHMAHHA.

Jlnst uayueHns peakluMH NAOTHHE Ha JIBHYKEHHe TPYHTA
ociosanus TpebyeTcs npexjae BCEro ONpeesiuTh MOCTOsH-
Hble MaTtepHana H nNpaBHJbHO BLIOpAaTh METOAHKY pacuera.
B npusefenHsix paGorax Obii0 NMpoH3Beeno onpeaeaeHHe
KO3(phHUHEHTOB 3aTyXaHud Konebauui aad naothisl AHHO-
HO a=0,15 n ana naoruusl Cannokan ¢=0,20 u napamerpa
p=0,09, sapucsulero or CBOHCTB HAGPOCKH H BBICOTHI CO-
opyKeHuua. DBIMH noayuedsl TakKe 3IMmHpHUecKine (opmy-
NBl 451 onpeaesieHdss 3HaYeHnH o U B A8 APYIHX NJAOTHH
M3 MECTHLIX MaTepHaJos.

Ha6Gmonaemasn nedopmaius OTKOCA MJIOTHHB NPH 3eM-
JIeTPACEHHSIX OTJAHYAeTCS OT MPOTHO3ZHPYEMOH ¢ MOMOUIbIO
pacueTHOro HJAH SKCNepHMEeHTaJlbHBIX MET0/1a, YTO, TNO-BH-
aumMomy, o0bACHACTCSH HEOAHOPOAHON MKECTKOCTLIO IIJIOTHHBI
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(yBeqHYEHHEM JKeCTKOCTH HIDKHeH 4acTH CcOOpy»KeHHH).
ITo OOCTOATENLCTBO HEOOXOAHMO YUHUTHIBATL KaK IpPH MoO-
AeNbHBIX HCCAEA0BAHHAX, TAaK H NPH YHCJHEHHBLIX pacyeTax.

BeckMa BaMHBIM pe3yibTATOM HCCAE/IOBAHHN SBASETCH
IKCMepHMEHTaJbHOe OMpeiae/eHie TMpH  3eMJeTPACeHHAX
KO3 PHIHEHTOB YBEJAHUYEHHS YCKOPeHHH Ha rpebGHe NAOTH-
HBI MO OTHOWEHHIO K YCKOPEHHAM OCHOBAHHSA B 3ABHCHMOCTH
ot pana cdaxropor. B uacTHOCTH, YMeHLIIeHHe JaHHOrO KO-
shhHIHEHTA C YBeJHYEHHEM HHTEHCHBHOCTH 3eMJeTpAceHuH
(aMIAHTYAE YCKOPEHHs1), a TakiKe 4acToThl KoJeOauui
OOBACHACTCA BJAWAHMEM MJACTHYCCKHX CBOHCTB TpyHTa.
KpoMe Toro, OblJ1I0 OTMEYeHO YMeHblUeHHe 4acToThl (YBeJH-
YyeHHe TepHoa0B) KoaebanHH MJAOTHHBI C VBEJHYEHHEM HH-
TEHCHBHOCTH 3eMJEeTPACeHHH, TaKiKe CBA3aHHOe ¢ NposBJe-
HHEeM HeJiHHeliHbiX croiicTB. Tagol xapakrtep H3MeHEHHS
yKasauHblX BbIIE IapaMerpos HMeerT Ooablloe 3HayeHuHe
AN OUEeHKH CEeHCMOCTOHKOCTH HJOTHH H3 MECTHbIX Mare-
pPHAJOB C YYeTOM HeYNPYTrHX CBOHCTB IpyHTA.

=
% %

M3 uanomenHoro BHAHO, YTO Pe3yJabTaThl NMPOBOIHBIIHX-
Csl B TeHUeHHe pAfla Jer B JNOHHM HATYPHBIX HabM0ACHHH
3a KosnebauusiMH 3eMasiHbIX MmaoTHH AfiHoHo u Cannoxau
NMPH 3eMJIETPACEHHAX NMPEACTABAAIOT DONLIIONH HHTepec. DTH
IIEIIEI'."[IG,E[.EHHH MO3BOJIHJAH BbISABHTH PAl BarkKHBIX oco0eH-
HOCTEH MNOBeJEHHA YKasaHuHbIX coopyxeuuil. B uacrnocrs,
OBlJIO YCTANOBJAEHO, YTO € YBEJAHYCHHEM SIHIEHTPaJbHOrO
paccTofHUA 3HAYCHHA OCHOBHBIX MepHoAoB KoJebaHui
CKaJABHOTO OCHOBAHHSI BO3pacTaloT, Torja Kak npeobJamalo-
e mepHojbl Koaehauui rpefHs NJIOTHHLL HE H3MEHHIOTCH.
DTO 03HAYAET, YTO MPH paCOpOCTPaHeHHH celcMHYeCKIX
BOJIH KOPOTKOMEPHOAHLIC cocTaBadiomme OLICTPO 3aTyXalor,
a npeobaajaolme nepHoibl Kosebauii rpeOHA NJOTHHBI H
CpejiHell TOUKH HH30BOTO OTKOCa He 3aBHCAT OT npeobJa-
AAIDIIHX TICPHOMOB CEHCMHYECKHX KoaeOaHuil CcKalbHOro
ocHoBanud. C  yBequueHHEM MAaKCHMAJBHBIX  YCKOPeHHIl
OCHOBAHHSI YCKOpPeHHa HA rpeldne H B CpeHeH YacTH HH30-
BOTO OTKOCa IVIOTHHBI BO3PACTAalOT, XOTH CTeNeHb TaKoro
BO3pacCTaAHMUA YMEeHbllIaeTCs.

OTHolienust celiCMHYECKHX YCKOpeHMHl Ha rpefue o
B OCHOBAHHMH IWIOTHHE € YBEJAHUEHHEM HHTEHCHBHOCTH 3€M-
JNeTPACEHHH (T. e. ¢ POCTOM yCKOpeHuil) yMmeHbwaloTesa. He-
JHHEHHOCTh H3MEHEeHMH STHX OTHOWEHHH, No-BHAMMOMY,
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oObsCHACTCS HeylNpyruMH cBoiicteamu rpynra. Kpome To-
ro, HaGalojlaeTcsi yMeHbLIeHHEe OTHOLIEHHMS YCKOPEeHHH HA
rpebHe H B OCHOBAHHH C VBeJAHYCHHEM 4YacToThl KoJebaHHi.
C wixeHepHoil TOUKH 3peHus noj00HBIH XapakTep H3MeHe-
Hus KospduiHeHTa yBeJHUEHHsI YCKOpeHHH Ha rpefue no
OTHOUEHHI0 K YCKOPEHHAM B OCHOBAHMH MMeeT OueHb BaxK-
HOe 3HayeHHe AJA OUeHKH CelHCMOCTONKOCTH MJIOTHH M3
MECTHBIX MaTepHaJOB C VYECTOM HeyNnpyrux CBONHCTB TpyH-
ta. KosdgpuumeHt ypeanyenus ceiicMHueckHX KoaeGanuii
Ha rpeOHe CBfA3aH C paccedBaHueM 3HEpPrHH KoJaebGauwuil,
KOTOpoe OCYIUeCTBJAACTCA ABYMA MYTAMH: 32 CUeT pacxo-
MACHHS BOJIH B OCHOBAHHHM M MOrJIOWEHHSI HX BCJAEACTBHE
BHYTpeHHero Tpenus rpyira. C yyeTom 3TOro MOMKHO Ofpe-
ACNUTbL BenauuHHy Ko3(guuuenrta saTtyxaHus, olOyciaoBaeH-
HOTO HEYNPYrHM CONPOTHBJEHHEeM TpYHTa, NyTeM CpaBHe-
HHSl 3KCMNepHMEeHTaNLHO HakaenHoro xosdduuHenta yseaH-
yeHua KoaeOaHHH rpebHA € TEOPETHYECKHM PaCCHHTAHHBIM.

boabuium goctouHeTBOM paccmartpuBaeMsix pabor AB-
JfeTcqd TO, YTO B HHX OCYUIECTBJEH KOMIIEKCHBIH MOAX0ox
K H3yueHuio noBejieHHa naoTuH AjiHoHo W CanHokau npu
3CMJCTPACEHHAX, MM KOTOPHIX HApAly ¢ HATYpPHBIMH Ha-
OJIO/IeHHSIMI [TPOBOJIMIHCE TEOPETHUECKHE PACUeThl M 3IKC-
MepuMeHTaJAbHLIe HCC/CJOBAHNA HA MOIEJIAX 3THX COOpYy-
wenuil. Takoil noaxoj nos3soJug oONpeaenHTb OCHOBHbIE
opmul KoaeGanuit naoTHn (Aas naoTHHbl CaHHoKan OBIIO
noayyeno cemb ¢opm KosebGanuil: BepTHKaAbHLIX H TOpH-
S0HTANLHBIX, BA0OJbL U NONEpeK KaHbona), a TaKKe Conocra-
BHTh Pe3VAbTAaThl TCOPETHYCCKUX M IKCNEePHMEHTAJLHBIX HC-
CJeI0BAHHH ¢ AAaHHBIMH HATYpPHEIX HaOmonenuii. OueBuaHO,
YTO TAKOH KOMIJIEKCHBIH MMOJAX0A K H3YUYCHHIO MOBEJEHHH
MJIOTHH NMPH 3eMJETPSCeHHAX ABAfAeTcs HauboJjiee npasH/ib-
HBIM H MOXKET ZaTh OYeHb LEHHBIC Pe3yabTaThl.



PA3OEJI BTOPOH

CTPOUTEJIBCTBO ¥ 9KCIJIYVATALLHA NMJIOTHH
B HEBJIATONPHATHDBIX YCJ/IOBUAX

Fnapa wecrtan

BO3BEAEHHE NJIOTHH M3 MECTHbLIX MATEPHAJIOB
OTCHINKOA B BOAY H MPH OONYWIEHHH MEPEJIHBA
YEPE3 KAMEHHYH) HABPOCKY B MEPHO]
CTPOMTEJILCTBA

Hoknan P. I'. Jleitna (J1-4) nocesilieH BO3Be1eHHIO Ka-
MEHHOHAOPOCHEBIX NepeMLIYek MyTeM OTCHIMKH MOPojibLl B Te-
KYLULYI0 BOAY. ABTOp yTBepiKaaeT, uto TakuMm obGpasom [o-
CTPOEHHAs NepeMbivKa MOMycKaeT MepejuB BOMALI uepe3 ee
rpebenb 6e3 cyulecTBeHHBIX MoBpexieHuH. [laa wamoctpa-
IIHH paccMaTpPHRAIOTCA TPH NplMepa: xaMmeHHoHaGpocHad
nepeMblYKa Ha CTPOHTeAbCTBe MJoTHHBEI Kapuba na p. 3am-
Ge3H, KameHHonaOpocHas mnepeMblUKa HAa CTPOHTENLCTBE
nioTHHsl Poseiipec ma p. Hua u vanpasasioman pambGa 3a
BoaocOpocom TynHeas Kyxpaur.

[lepemuluka, dopMupyIOmAA KOTNOBAH [J5 CTPOHTE.b-
crBa naoTHHel Kapuba Ha p. 3ambe3n, umena MaxkcHMaJjb-
HY10 BBICOTY 23 M H o6bem 30 000 a’ dns oTChINKH npHMe-
HAJIHCh KaMHH co cpeaHuM BecoMm 230 xe2; MakcHMaJbHBIH
Bec gocturan 400 xe. ¥cnoBua OTCHINKM NPOBEpPSJIHChL B Ja-
6opatopun Corpca B ['penobme (®panuusa) Ha Mojend
B Maciirabe 1:75. Orchinka B HaType MNPOBOAHIACE TNPH
pacxosne peku 7 000 m3/cex. OGcaenoBaius, NpoH3BeICHHLIE
Mocjae OTCBINKH, MOKa3amaW, 4To oueHb MaJo marepHana Obl-
J0 yHeceHo mnotokoM. [lorpeGoBannce He3HauHTe/ bHBIE
Oyabrosepuble paboTLl 151 NPHBEASHHS NEpPeMBIUKH B ripe-
AYCMOTPEHHOE NPOEKTOM COCTOSHHE,

B maprte 1958 r, Korpa sta nepeMbluKa yie crirpaJaa
poas u Obl1a nocTpoeHa apouHad OeTOHHASI nepeMLIYKa,
HA pexke Mpolles MaBoJOK, [PeBLIIABIIHH  pacueTHbLIN:
16 200 m3/cex. OGe mnepeMbIUKH 0Ka3aJHCh 3aTOMJIEHHLIMH,
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MmpHUeM Haj KaMeHHoHaOpoCHOH nmepeMblYKOW MpoTtekan ro-
toK ray6unoit 21 m. [lo-BuaNMOMY, NPH 3TOM CpEJHAH CKO-
POCTh TEUeHHs] HAJ NepeMbluKkoil cocrasisana 4,9 m/cex.
[Tocaeayiolye H3MepeHHs NOKasaJH, YTO, HECMOTPSA Ha HH-
TeHCHBHBIH CMBIB, OCHOBHOE TEJO I[epeMbIYKH O0CTaJ10Ch
B pycae (pHc. 97).

[Ipu crtpoutenabcrBe naortuksl Poseiipec B Cyjnane na
p. loay6oit Hua npoexkrom npeaycMmaTpHBanach 3atoivifge-
Mad nepeMpiuka. PacuerHniii pacxoa cocrasua 17 800 s¥/cex;
pacxoas seanuyuHoi 6000 m?[cex mnoBTOpANHCH BechMa
yacto. Jas oGocHoBauus NMPHHATOTO pemeHHd OLIM MpoBe-
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Puec. 57. Cevcnie BIOJL pPycaa peki, nokaseisaomiee npouis KaMeHHo-

HaOpoCHOH MepeMbluKH,

| — ynowennufi Matepnaz: ¥ — mMaTepiad, oTA0WeHHHA NaBoAKOM; J§ — eCTECTHEH-
Hoe pycao pexH 8 1855 r.; 4 — kameudHonaGpocHas nepeMpivka (aBrycT 1957 r.):
5 — nHo nocde nasogka (susaps 1959 r.): 6 — MakcHMaapHbi YpOBCHL 11aBOJKA.

MeHbl CrelHa bible MOJAeJbHBIe THAPOJAHHAMHYECKHE HCcJe-
A0BaHuA B MHCTHTYTe THAPABAHKH H THAPOTeXHHUECKHX
coopyxennil TlonuTexHuueckoro HHCTHTYTa B r. Musiane
(Utanus). MccaenoBanus NpoBOAHANCL HA MOJeIH B Mac-
mwrabe 1:65, koropas oxsatwiBasa 1400 M pycia pexn.
HUccrenopanns nokasanu uenecoo0pasHoCTh OTCHIIKH TPH
pacxonax Mensie 2000 m¥cex. OcoGenHo THiaTesqLHO Ha
MOJIeJIH  HCCJeA0BAJHCh YCJIOBHA TMepenBa uepe3 [epe-
MBIMKY.

[Tpn npoBeneHHH MO/EJbHBIX HCCACIOBAHHH paccMaTpH-
BaJIUCh TPH BAPHAHTA OTCHIMaeMOro Marepuana:

Tun a: 67%' kpynuocteio 10 ¢m u menee; 30% xpyn-
Hocteio ot 10 mo 60 cu; 3% kpynuocrbio ot 60 no 120 cau.

Tun 6:25% xpynuoctsio 10 ca u MeHswe; 75% xpyn-
Hocthio ot 10 mo 130 ¢ (¢ paBHOMEpPHOH TpaHyJqsiHed).

Tun B: ¢ Kpynuoerbio ot 80 10 120 ca ¢ papHOMEpHOI
rpanyasliHen.

Jlna CTPOHTENILCTBA XapakTepeH He[0CTaToOK TpyHTa
Meakux (ppakuuii. Ha xakoM THIE OCTAHOBHIHCH B pe3Vib-
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TaTe NPOBEJICHHBIX HCCJENOBAHHH, B JOKJaj/le HET YyKasa-
HHH.

[Tepembluka Gblia otceinana B HoaGpe 1962 r. OTchinka
NPOBOJKJACHL C LEHTPAJBHOTO [IPOJIeTa CO CHELHAJBHOIO MO~
cra npu pacxoge peku 1220 wm¥/cex. ConocrasienHe OTChi-
nannoH nepeMbUKH ¢ MOJEUbIO MMOKAa3aJ10, UTO B HATYype Ob1-
110 M3pacxoaosano marepnana na 12% Ooublie, ueM Ha MO-
pean. OTKocH nepemblyek ObIJIM BBLIMOJHEHL € 3aJ0XKEHHEM
B npejaenax |:3—1:4. Ilepembiuka nojpseprajiach nepesiu-
By apaxjib: B 1963 r. npu pacxone 8 700 m¥fcex u B 1964 r.
npu pacxone 7 700 m’/cex. MaxkcuMaJbHbii y/ae/bHBIH pac-
xo/ Haj nepeMplukoil mocturan 18 a’fecex. Tlocse oTKaukH
KOTJIoBaHa Obn oOHAapyKeHbl cephe3ubie pasMbiBbl HH3O0-
Boro otkoca. Bepxomo#l orkoc nocrpajan or nepeiHeBa
MaJo.

[laotuna, dopmupyiouaa BonoGoiHbliH Kojoxen TyH-
HeabHoro BogocOpoca Kyxpawr, HMeeT OTKOCH, YKpereH-
Hble KPYNHBIM KamieM ¥ rafuomamu; 370 OBbIIO BBbI3BAHO
OTCYTCTBHEM Ha MecTe CTPOHTEJNbLCTBA JIOCTATOYHOro ofbe-
Ma nojaxoasulero kKamug., MaxkcHMaJibHBIH pacxojl BOJAO-
c6poca 30 mPfcex npu UIMpHHE OTBoAfllEro Kauana 24 M.
O6caenoBanus noxasaJi, YTO CYIIHHOK noj rabGhoHaMH
MaJ0 nocTpanan npH Nponycke BOJHI,

B szakaiouenne aBTop JNOKJajna ykassiBaer, uto ciaaboe,
JErKO pasMblBaeMoe pycao peKH VCJIOKHSET OTCHIKY
B BOJlY: BO3MOXKHOCTL HHTEHCHBHOH (PHABLTpPAIHM B OCHOBA-
HHH MEPEMBIYKH MOMKEeT CHH3HTh €€ YCTOHYMBOCTB; onacHa
TAKM¥e KOHTaKTHAafd (UALTPALLHs, MOTyllad BH3BaTbL MeXa-
HHueckywo cyddosnio. Heobxoaumo HmMeTh B BHAY H NpO-
XoxaeHHe HenpelBHAeHHBIX pacxopoB. [lanee asrop jaer
psijl NPaKkTHYECKHX PEKOMeHMalHH Mo OTCHIMKe NepeMbuek
B TEKVLIYVI) BOOY.

P. Jlefin B KoHle CBoero [AoKJaja yTBep:Kiaer, uTo
npaKTHyecky Jiobad peka MoxKeT ObITh MepeKpeITa OTCHINI-
KOH KaMeHHOH HaOpOCKH, ec/IH TOJLKO HMEETCH HIH MOMKeT
ObITH J00OBIT B JOCTATOUHOM KOJHYECTBE KaMeHb HYMKHBIX
pasMepos.

OnplT nponycka pacxojloB MOBepX KaMeHHOH HaOpoOCKH
npeacTtapasier 6oabliol HHTepec. K comaneHuio, B 10KJa-
Je He MNPHBOJATCA JaHHBIE, XapakTepH3viollHe NpodHIb
mepeMbueKk W KpymHocTh matepHana. O CKOPOCTAX MOKHO
CYIHTh TaKKe BecbMa ripubaHmxenHo. HaMm npencrasasercs,
UTO YTBEDHKIEHHE JOKNaaguHKa 0 BOSMOXHOCTH HEPEKP!:—ITHH
OTCLINKOH KaMeHHOH HaGpuckH mo00H peKH CJHIUKOM ONTH-
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MHCTHYHO H He MOATBEpMKAaeTcsl JaHHBIMH, NMPHBELEHHBIMH
B JloKnazne. BMmecre ¢ TeM cieayer OTMETHTh, YTO B pPe3yJib-
TaTe MPOBEJEHHH CHEIHANBHBIX MOJIENbHBIX HCCJe10BaHHil
TAKAS BO3MOMKHOCTL MOMET ObITh YCTAHOBJCHA A KaK-
IOTO KOHKPETHOTO cJyuasl.

Hoknap C. daanorra, C. ®opna u k. Oyauca (JI1-5)
nocssillen crpoutenbeTsy miorTuHel [lnasep Kas (lNonrkonr).
[Maortuna Ilnasep Kae, nauatas crpoutenbnctsom B 1961 r.
H 3aKoHuenHas B 1966 r., cosgaer BogoXpaHHMHILE NTPecHOH
BOABLI JJis KOMMYHAaJBLHOrQ M MNPOMBILIIEHHOTO BOJOCHAD-

A A

N o

g

0o 2000
i i i aiial

Pue. 58. Ocuornoil pafion cTpoHTelbCTRA.

I'—rnaBnan naoTHua; 2 — Geperosiag Wnopa; J— zoHa nopora Ha yYacTKe 3a-
EPRITHA; 4 — noMewienitie OAg HIMepHTeAbHbx HPHGOPOB: & — COMenHs, ofopyi1o-
BAEHble HEOHTPOJALHO-HAMEPHTENbLNLIM nﬁnp}'nmlammh!: fi — cenepHaa orpax¥pgaio-
iag nambn: 7— polociHB: § — nad orpasdfpamiuag gamba; 92— speMeHHuan

HACOCHAR CTaHOH# Ad% OTKaukH BojAoxXpanHdauila; [0 — TyiHeads &Ax OTROAA
OTKauHnacsMol noan; [l — Nopraa OCHOBHONO TYHHeds cTpoHTelkeTBa 11 ouepelM;
I2 — nocroxiuag wacocHasq crantiyn; 13 — pojonpHeMunk: J4 — TpyGonpobon AAR

OTROAA NpecHOR BOOLE,

 XeHusa. Bopoxpauuamime cosmaercs myTeM OTCeueHHST He-

6oabmioro 3anusa Ilaasep Kas or rapann Toso. las sTHX
eJjell MpeiycMaTPHBAJOChH BO3BeJeHHEe OCHOBHOH MMJIOTHHBI
anunoi 2000 n Beicoroft 40 # u xBYX orpaknaromux nam6
HeGoJILIIOH BBHICOTH JWIHHOH nmo 210 mx kaxknan. Pasmeure-
HHe 3THX COOpYIKeHHH MoKa3aHo Ha puc. 5H8.

[Tepen HauanOM CTPOHTENBLCTBA OKA3aJ0Ch HEOOXOIHMBIM
y6patn semyaeuvepnanmeM 5400 000 #® una w rpsisu, Henpu-
FOAHLIX [/ OCHOBAHHS NMJOTHH. 3eMJjedeprnanHe NpHIULIOCH
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HayuHaTL NpH rayGuve Boawl ot 12 go 14 m, npoBoas ero
a0 ray6unel 17 M. [lag BenoMoraresbHBIX NJAOTHH T01pe-
6oBanoch HesHauuTeanHoe 3emieucpnanue 46 000 »* necka
A0 rayOunbl 9 m. [1pn BO3BeACHHH NAOTHHBI NPHILIOCH YA0-
KuTb | 400 000 &3 necka u 5900 000 x* npobGaeHol cKaJbl.
Jng Kpennennus OTKOCOB MJAOTHHLI MPHMEHAJCA pPBaHbLIH Ka-
MeHb C MaKCcHMaJbHLIM BecoM 4,0 T U cpeanHm BecoM 2,2 T,
BoaseaeHHd MAOTHHLI MPeallecTBOBAJAH JeTasibHbie Jalbo-
paTopHble HCCAeAOBAHHA. 3eMJeueprnaHHe [POH3BOAHIOCH
MHOTOKOBIUOBLIM 3KcKaBartopoM. Ha Gonee rayGokHx oT-
MEeTKaxX BLIEMKA TPYHTA MMPOH3BOAHJIACL CPEACTBAMH THIAPO-
MexdHH3allHH.

Han obOecneyeHHs HAAEKHOCTH OCHOBAHHA TJAaBHOH
MAOTHHBI ¥ 0GOHX ee NMpHMbIKAaHHil OLLIH YCTPOCHBbI 11eMCH-
TallHOHHBIE 3aBeckl Ha rayOuuy 61 s [launa 3asecsl Ownln1a
92 m y Tait Meii Tyk u 167 m y ocrposa XapGop. Llemen-
TAUHOHHLIE 3aBeChl HMEJH TPH Psjla CKBAMHH NPH paccrosi-
Huy Mexay HuMu 3,0 m. Idar cksamuu BO BHeLIHeM psLy
Obln 4,6, a BO BHYTpenHeM 3,0 .

Coopyikende OhII0O OCHAUICHO CHEUHANLBHOH KOHTPOJL-
HO-H3MepHTeNbHOH annapatypoil. Beino ycranosseno Gonee
400 neesomerpoB. [IpHEeMHHKH 3THX NbLE3OMETPOB H3TOTOB-
JAJAHCE B BHJAE NOJbLIX UHJIHHAPOB H3 NOPHCTOH XepaMHUKH
H MOACOCAHHAJIHCL C MOMOULI0 HeHJOHO-NOAHITHICHOBBIX
TpyOOK K pPTyTHHIM ManoMeTpaM. Kepamuka umena Kos-
(puunenT ¢uabTpaund OOJBUIMH, YeM MAaTepHaa MJIOTHHHI
(3-10-° cmfcek).

Ilns M3MepeHMsl OCAaJA0K HCNOJbL30BAJHChL ClElHablble
JHCTAHILHOHHBIE THApPONHEBMATHYeCKHe TayOHHHbIE MapKH.
I'apanTuposannas tounocTh orcueroB 1,3 cm. Beero Guuio
ycranoBseno 70 Takux Mapok. [Iasa H3MepeHHs ropHaoH-
TaJNbHLIX NepeMeuleHtit OblIH HCNoAbL30BaHbL TaK Hasnipae-
Mble cJoyn-HHAHKatopsl Buabcona. K sarnyGaennoii B rpyHT
MapKe B0/0Ja3bl NPHKPenasiJii HHTb, CBA3AHHYIO ¢ NMONAAaB-
KOM Ha nopepxHoctH. Mamepenus npoBoamaHChL ¢ naasyueit
naatpopmel. Beero Guiio yeranosaeno 30 takux npuGopos.
Orpaxxknalomne gamOu OGplin o6opyaoBanist 26 neesoMer-
pamMu.

Orcwinka TPyHTa B BOAY NPOH3BOAHJIACH CAMOXO/HbIMH
GapKaMM ¢ pacKphIBAOIWIHMCA JIHOM TpPY30N0ABLEMHOCTHIO
1500 7¢c, a take GykcupyeMbiMH Gap:KaMH TOro e THna
rpyzonoasemuoctsio 900 re. Jlas OTCHINKH CKAJEL HCMOJb-
sopannck 30 30-rouuwx cxkunon. Ha Gykcuposke Gapx pa-
GoTaNH ceMb AH3ENLHBIX GYKCHPOB.
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[Ipu Bo3pefeHHH MJIOTHHBEI BCe BpeMdA BeJHCH HaGaofe-
HHA 3a NnoposBeiM jasjeHneM. [lopoBoe naraenue ouvenb
peiko npesbilano 3 m 60d. ¢r. U 0ObIYHO pacCeHBaJsoCh
B TeHeHHe HECKOJbKHX JLHel.

Ha puc. 59 npusenenst rpaukin H3MeHeHHS MOPOBOTO
JlaBJEeHHd 1o NoKasaHusaM nbesoMetrpoB Ne 15 u 16 (Makcu-
MaJjbHoe ITOpPoBOe naBJieHHe). OnuIT CTPOHTENbLCTBA MJOTH-
Hol [Inasep KaB uutepeced ¢ TOUKH 3peHHs HIAJIOCTPALHH
BO3MOMHOCTH BO3Be/leHHA [OCTATOMHO KPYMHOH 3eMJASHON
MJOTHHE METOA0M OTCHINKH B MOPCKYIO BOJLY.

Ty
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Pue. 59. Iloporoe manaenie B coopysenny (B3BEIIEHHLIH BEC OTCHINKH
pasen 0,97y Mopckoit noant).

!l — rpajux HapacTauHm OTMETHEH HACHITIH; 2 — NOpoBOe AapleHEe 7O NbEIOMEeTs
py Il 32— 10 me, no M.

Hoknan ¢unckoro wnkenepa E. Apxunaiinena (a-11)
MOCBSALIEH CcTpouTenbeTBy Bepxuerynomckoit ['2C na tep-
putopun CCCP. Tuppoysen CTpoHJICA B apKTHYECKHX KJH-
MATHUCCKHX YCJIOBHAX: BOAOCOOPHBIA GacceilH pekn pac-
mosiozKen cesepHee llomsipnoro xpyra mexnay 68 n 69° ce-
BepHOH WIHPOTH. Pacxon pexku B  Teyewue rona pe3Ko
H3MeHSIeTCH, HEOXKHIAHHLIE M HHTEHCHBHBIE BECCHHHE T1a-
BOJIKH BHI3LIBAIOTCH OBLICTPBIM TasitHHeM GOJBIUIMX MACC CHO-
ra. B suMtee BpeMsl NOBePXHOCThb 3eMJIH NPOMEpP3aeT H CTOK
moutn orcyrersyer. Kopennsie nopoaws B paitone IT'AC npes-
CTaBJIEHB apPXEHCKHMH H MMOJIEO30HCKHMH CKAAbHBEIMH Mac-
CHBaMH, KOTOpbIE HMEIOT B CTBOPE MJIOTHHBI TEKTOHHUECKYIO
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nenpeccHio rayOuHol nmopsiaka 65 a, 1o HanpaBJEHHIO TIPH-
MEpHO COBNAJAloULYI0 ¢ HanpaBJeHHeMm pyciaa pexH. [le-
MpeccHst 3anoaneHa YeTBePTHYHLIME OTJIOMKEHHAMH I1PeHMY-
LMIECTBEHHO  JIEAHHKOBOTO [pOHCXOXKAeHHd. B  ocHoBHOM
FPYHTBI B paioHe CTPOHTENLCTBA NpPeACcTaBadioT coboil pas-
JIHYHOTO THMA MOPEHHBIC OTJIOMKEHHS.

[lnotina nepsonavanbHo OBLIA 3aNpPOEKTHPOBAHA Kak
3eMJAHAasl ¢ HAKJOHHBIM 3Kpauom. ITpusMel JOMKHE OBIIH
OBITL BRINOJHEHBI H3 KaMeHHoli HaOpocKH, a 3KpaH — H3
yKaTtanHoro MopeHHoOro cyriauuka. Pan cooOpamenuii, Bos-
HHUKIIHX B [Mpoliecce CTPOHTEALCTBA, H3MEHHJ MepBoHa-
YaabHbIl MpoeKkT. B oKoHuaTesbHOM BapHaHTe NJIOTHHA
Obl1a BHIMOJHEHAa N3 3eMJIH H KaMeHnHod HaOGpoCcKH ¢ 10-
CTATOUHO IMHPOKHM LEHTPAJBLHEIM SIJIPOM H3 MOPEHHBIX
cVIIHHKOB. HuKnas yacte BosoHenpoHunaeMoro sjapa pos-
BOAH/IACH OTCHINKONH MOPEHHBIX CYIVIMHKOB B MPyA ryGHHOI
or Il nmo 14 m B TeueHHe BCero CTPOHTENLHOrO CE30HA.
Ocranbuas yacThb 5/1pa BOZBOANAACH OOBIUHBIMH METO1aMH—
YyKJaaasiBanack 8,5-TOHHLIMH TJAaAKHMH BHOpokaTkamu. Ma-
TEPHAJBl CTPOHTEJLHOTO KOHTPOJIS ITOKa3aJiu, UTO oTChIIae-
- MBIH B BOAY FPYHT HMeq B cpejaneM naorHoctb 90,3% cran-
papriHoit cyxoii naornoctH no [lpoxkropy, uro ua 5,49
CoJibllle, 4HeM COOTBETCTBYIONLASA IVIOTHOCTh, MOAYUeHHAS
npu ykarke BuOpokaTtkamu. B nanpuefimem cranmapTHBE
OTK/IOHEHHS TMJIOTHOCTH B CYXOM COCTOSHHH OLIJIM CpaBHH-
TenpHo Ooabwiumu: ot =£5,1 mo +=5,6%, uro ceazaHO
¢ GOJBLINMH H3MEHEeHHSIMH BJaKHOCTH Hacwini. KoHTpoab-
Hble H3MepeHHs OocafoK fAApa, BEJAHYHHB MOPOBOrO JaBJe-
HUA H (PUAbTpPAIHH vepe3 TeJo H OCHOBAHHE IJIOTHHBI MO-
Kasaju, UTO NJIOTHHA Bejger ce0f BNOJHE YAOBJETBOPHTENb-
HO H YTO OCAJKH JIHIIL HEMHOro MNPeBHIAIOT BeJHUMHE
0CajoK, OOBIMHBIX JIWIT VYKATaHHBIX 3eMJSIHBIX  TJIOTHH.
CTpPOHTeNBCTBO 3TOH MJOTHHBE HEOJHOKPATHO OCBEIAJOCh
B COBETCKOM MeyarH.

lisenckue umxenepnt I'. Mupa u JI. Bepueaa noceaTHIH
ceoit jokaag (H-12) crpourteanbcTBY nAOTHHBL SIPKBHCC/ID,
OCHOBAHHE KOTOPOH BO3BOAWJIOCH OTCHINKON B Boay. ['AC
SIpkBHCcCb  ABJsileTCa  MoOcAeANeil HEOCBOGHHON CTYNEHBIO
Kackaga I'9C na p. MunanbcensBeH B UeHTpadbHOM yacTH
HIsenun. CrpontesbcTBY NpeAIECTBOBAAH AETAJLHBIC HH-
JKeHepHO-reosloTHYecKHe #H3anickanuda., Ha yuacrke mawuoil
30 ka Gwbto noppo6HO H3yuero 17 creopoB. Bo Beex sTHX
CTBOPAX KOPEHHLIe HJH BOJIOYNOPHBIE MOPOALI 3aJeraju Ha
Gousbllo# ryGHHe MO BOXOMPOHHIAEMBIMH H Pa3MbIBAeMbl-
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MH nopopaamu. Ilpunumas po pHUMauue HeGoAbLION HAnop
. Ha coopyxkenune (14 m), couan BOIMOKHBIM BO3BOIAHTb 3eM-

JISTHYIO MNJAOTHHY Ha 3THX OTJA0MECHHAX, COCTOSUIHX H3 rpa-
. BMS, Necka, WIHCTHIX rpyHTOB M ranu. Ilpu pacuere naot-
HBl fonyckaeMmblil GUALTPAIHOHHBIA TFpajHeHT NPHHHMAJCA
= 1:12. PacemarpuBannch pasinyible BapHaHTh BO3BeACHHA
. NJOTHHBEI, B TOM 4YHCJIe HCNOMBL3OBAHHE MCTaJdMHYCCKOH
HIMYHTOBOH CTeHKH, WINyHTOBON crenkn tHna HMxoc-®enep,
XMMHUECKOr0 3aKpenJieHust rpyitos M 1. 1. Bee 3TH crioco-
O6bl OKasaJHch SKOHOMHYECKH HelenecooOpasnnimu. anee
Obl71 pacCMOTpPeH pfAjl BAPHAHTOB CTPOHTE/NLCTBA, CBA3AHHBIX
C OTCBINMKOI TPYHTA B BOIY.

Ma Cusma i
il g 50 . 00 150 200
y : |

Pue. 60. I[Tpoduas naotinu §lpreuccs.

I — popoxenponnuaemMoe aapo, Mopena: 2 — nojotenponnuaeMmfl Gauker, Mope-
Ha; J— rpapuilHas HacHNb, OTCHOaNNAs B Boay; 4 — lepexoadue o QHABTPORLE
J0HIW; § — BepXopoe MAeY0 HACHLNH, TPAsHA; § — HH30BOE NAEYO HACHKNN, rpapMi:
7 — ponoaunreasian rpapufivan ovcmnka; 8 — HHzoBof uALTpoBMA Ganker;
9 — HM30BAF HACKIL,

Takux papuantor Gbl0 paccMoTpeHo nsatTh. B peayib-
TaTe JAeTajJbLHOTO COMOCTABJACHHA OCTAHOBHMJIMCL HA CJAeayIO-
ueM crnocoGe BO3BeACHMA NAOTHHLEL, ['pyHT oTcHnancs
B CTOSIMYI0 BOAY Mexjy AByMa OaHkeTaMH H3 KaMeHHOH
HaGpOCKH /10 Tex Nnop, NMoKa HackiNb He nojabiMasnach 4yTh
BBILIIE CYIULECTBYIOLIEr0 YpPoBHA BoALl B peke. OTchimaeMbiif
TPyHT (rpaBuil) no cBoeMy rpaHyJOMeTpPHYECKOMY COCTaBY
H KoadduuneHTy uabTpauun aogaxed OLII Mano OTJIHYATh-
¢ OT MarepHaJsa aHa pexku. Ha stom rpyure naznee pospo-
AHNach 3eMJIiHad NMJOTHHA C BEePTHKAJAbHBIM CYTJHHHCTHIM
gApOM H noHypoM. OcyurecTsiieHne 3Toro meroaa norpebo-
BAJIO MOAHATHA JHA PEKH 0 OTMETKH, npesbilaouei Ha | s
OTMETKY VPOBHS BOALl B BojaoTOoKe. Cpeandas TOJLIHHA OT-
CHIMKH cocTaBuyaa 5 M. B nauGosee rayGokoit wactu ona
- poctiraaa 10 m. C ceBepHOil CTOPOHBI NJAOTHHA NPHMBIKAET
K OeTOHHOH BOJOCJIHBHOH NMJOTHHE, BO3BeJeHHON Ha cKalb-
HoM ocHopauuu. Ilpoduns naoruusl npusemen Ha puc. 60,
[Tepponayanbio GBIIM OTCHIMAHB GAHKETH H MEXKAY HHMH
Oulal yioxeH nepexoanoi ¢gunsrpooi cnoit. Ilepea yknan-
KO 3TOro C¢JoA pycio pekH OBLJIO OUHIIEHO OT KaMHEH
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KpynHoerbio Gosee 0,2 . Ounerka npoussojiack apar-
Jaddamu. B npouecce ykaankun npoGwt rpasua Gpaauce
exxeqnepHo. IpaBmilublii rpyHT NOABO3HJCHA caMOCBaJaMH
Ha OaHKeThbl, OTKY/la OH CBaJHBaJCs B npya Oyabio3epam.

Bece paGotel kontpoamposaauch Boaoaazamu. llocae
TOFO KAK HACBINb MOJHAIACH BbILIE OTMETKH YPOBHH BOIbI,
OHa ykaTeBanack BHOpokaTkaMu. Beie ypoBusi BOABI TPYHT
vkaaabiBaaca ciaoamu 0,2—0,3 4 H yKaThiBaACA NATHIO
NMPOXOAKAMH TaXenblX TpakTopoB. Cojepxanue BoAbl GLIIO
ONTHMAJBHBIM JI151 YKATKH TPAKTOPAMH; NPH 3TOM TPYHT
HMeN MAAaCTHYHYIO KOHCHCTeHUHIo. CrponTtenbHble paboThi
Hauaauchk ocennid 1957 r. ¢ oreninkn Gankertos; paboTwel no
MOJAHATHIO JIHA Havaauch sBecwod 1958 r. B mawane 1959 r.
Hauanoch 3anodHeHHe Bojoxpanuauma. Bo BpeMs CTpoH-
TEJbCTBA BEJAHCH HAOMIOACHHS 32 OCajlKaMH H TOPH30HTA/Ib-
HBIMH CcMelleHHsAMH. IDTH HaOJ0AeHHs [MOKAa3aaH, yto sapo
H MOHYP HaxoasaTtcs B xopouwem coctoauun. Habnoaasine-
Cfl OCAJKH M TpellHHsl OODBACHANHCHL CHATHEM HJIHCTHIX
CJIOEB B pycCJie pexi.

B cesisn ¢ wabmoaaBwinMuca ocajkaMi ObLIO NPHHATO
pelicHHEe YJAO0KHTE JOMNOJHHTENbHBIH CJAOH TPaBHA HA HH30-
BOH OTKOC, ynonoxus ero ¢ 1:2 no 1:4. Umenocs B BHAY,
UTO ITOT CJOH OyleT cayXnTh (GUABTPOM I 3aMHULATL SIIPO
OT BO3HMKHOBEHHS TPEUIHH NPH 1aJbHEHIIeM PA3BHTHH OcCa-
AOK. s TOro ytoObl HCKJIIOYHTL BO3MOKHOCTL cyddoaun
FPYHTa Yyepes TPeuwHHbl B JIHEe PeKH, VIOMKEHHBIH B HHMKHEM
Obede (GUABTP petiuan NPOAOIKHTL Ha 50 M Mo TeueHHIo
peKu,

[Tpu ykaaake AOMOJHHTENLHOrO TpyHTa Ghlna 3aMeueHa
B OTIAeJbHBIX MECTax IJIOTHHBI nokaabuas cyddozus. Tma-
TeNbHOEe HCCJIeloBaHNe MoKa3ano, uto 3ta cvdhdosna Gpiaa
BbI3BaHa HATPY3KOH OT TpPaBHIlHOrO TPYHTa, TOJLKO uTO
yJA0KeHHoro B mJoTHHe. Boio Takke o6GHapyiKeno, yTO
Nol HH30BbIM GaHKeTOM H rpaBHIHOH HACHINLIO HMeJCH
CJIOH HJHCTOrO TPYHTa Ha aHe peku. BeaencteBue neperpys-
KM CBOOOJHBIH MJAMCTHI TPYHT Hauaa VIJOTHATLCH H Bbl-
JessieMasl NpH3TOM BoJla Bhi3BaJsa cyddosnonHse sBJieHns.
[Nocne okonwauns ynaotHeHus cyvdosus uurie ne nabaio-
nanacs. Hauwnas ¢ 1959 r., waGatojenns Hurie ve nanu
HEOXKHIAHHBIX pe3yabTaToB. [lo3TOMy mnuoTHHA cunTaeTcH
MOJIHOCTBIO KOHCOJMHAHPORABIICHCS.

CTPOHTENILETBO MJOTHHBL SIPKBHCCAL SIBJASIETCA XOPOUIHM
MPpUMEePOM, MOATBEPIKAAIIUHM BO3MOMKHOCTE BO3BeJIeHHS
3eMJAHBIX MJIOTHH MeToAOM OTChINKH B Boay. Caeayer of-
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METHTh, UTO COBETCKHM ClIellHaJHCTaM 5Ta BO3MOXHOCTD
JAaBHO H3BECTHA.

A. . Cnapkce ([A-19) nocearua cBoit 10KAaz sonpocam
nmepeJiiBa BOJBI Hepe3d KaMeHHOHAOpOCHBIE H  3eMJAHBIE
IMJIOTHHbIL.

B nauane jgoknaga aBTOp roBOpPHT O 1eJsiecoo6pasHOCTH
CTPOUTENLCTBA NPOHHILAEMBIX MJIOTHH H3 KaMeHHOoil Habpoc-
KH, ofecneuyHBalouux cCcrnokoiHoe conpsokedue Gbedos .
Jlanee paccMaTpuBaeTCs YCTOHUHBOCTH OTKOCOB 3aTOMJIEH-
HOIl KaMeHHoHaOpoCcHOMH
MJOTHHLL, Yepe3 KoTopole
MPOHCXOUT mNepeauB, 3a-
TOIJICHHBIE OTKOCHI MOTYT
OnoJI3aTb M MOTYT pPasMbi-
BarTbCH.

Paccmartpusas  ycTOid-
YHBOCTL 3aTONJIEHHOrO OT-
Koca npu oDo3HaYCHHSX,
yKasaHuplX Ha puc. 61,
npHMeM, YTO eJHHHYHBLIH  Pue. 61. CxeMa ycrofi4upocTH ua-
ob6vem rpynra B Touke A CTHIL OTKoca noj pojgof.
nojBepiken ACHCTBHIO CHJIbLI
THMECTH, PpPABHOH BeCy MNOrpPYyeHHOH B BOAY eJAHHHILLI
rpyHTa, H QHUALTPAIUHOHHON CHJIBI {Yy, HOPMAaabLHOH K 110-
BEPXHOCTH TpyHTA (yw— o0beMublilt Bec BOABI). Pe3yabTH-
pyiouLas 3THX ABYX cHa R peiicTByeT noj yrJaoM § K oTKOCy
coopyxenusn. Ecau rpyHT A KameHsas HaOpocka ABJIfA-
IOTCA HECBSIZHBIM MATEpPHAJOM C YIJIOM BHYTpPEHHEro tpe-
HHA (p, TO 3JemenT A OGy/eT B KPHTHYECKOM PaBHOBECHH,
Korja yroa 8§ Gyaer pasen 90°—qp, oTkyaa

sin (¢ — B) ==sin ¢4 (,_"Er;“,),

rne p— KpHTHUECKHH YroJl 3aTONJEeHHOTro OTKOoca;
(p — YroJl BHYTPEHHEro TPeHHA TPYHTA,
i=Ah/AL — BuixofHoit ¢GHALTPALUMOHHBII TpaaHeHT, onpe-
AenseMelil H3MepeHHeM NOTepH (pHALTPALHOH-
Horo Hamopa Ah Ha aaute nyTH duabTpaunn AL
Mo ceTke (HABTPAUHOHHOTO NOTOKA,

! 3neck peub HAET O Tak HasbpaeMux QHABTpyOWHX Aambax,
CTPUNTEALTBO KOTOpbiX Gulio npejnoxeno nokofdnwM npod. H. I1. Tly-
splpeBcKHM noaseka Hasan. [logoGuas duabTpyloulasa apamba, B 4acr-
HocTH, GHAA MOCTpoeHa Ha p, ¥Yawbe B6anan JleHHHOropcka.
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Y — y/lenbHbIH BeC MOrPYKEHHOTO TPYHTA;

Y =Ymac—Yw;

Vi — YAEJABLHBIH Bec BOJbI.

[Mpr pasnuyHbIX 3HAYEHHAX Yiofy MOXKHO NOJYYHTL Ce-
MEHCTBO NpAMEX, NoAo0HLIX JAuHHH DE na puc. 62. JIuuus
DE saBasiercst MOYTH NPAMOH JHHHell Mexay Toukod D
(rne @=P) n Toukoit £ (rae i=vy'[yw). CnpasBeainsoctb
3aBHCHMOCTH AaA onpejenenus y’ Owbla nposBepenHa 3IKcre-
PHMEHTAJIbLHO.

Paccmartpusasi (HIALTPAUMOHHYIO YCTOHYHBOCThH He3a-
TOIMJIEHHOTO OTKOCca (DMABLTPYIONIEH MAoTHHEL npH obo3snaue-
- HHaX Ha puc. 61, MoKHO

EK‘H [ | AaA BbIXOAHOrO (HABTpA-
% | UHOHHOTO rpajiHenTa 3ar-
8\ | caTh -
T T sin f
!Fj sin (2 — ) °’
20
0 | rae a—yroa Mexay Ha-
. nmpasacnueM (GUAbTPALHOH-
HOrO TNOTOKA W BEepTH-
19 | Kaabio; 3TOT YroJ J0JiKeH
sl | 6miTe  Bcerga  Goabule
- (o Cnapry ) yraa [j, noToMy HTO ec/iH o

|
| Gynmer paBHo P, (uabTpa-
: . | IHOHHBLIA rpajauent i Oy-
0 . & & § W 12 pger OecKoHedHLIM, 4TO He-
Birmofuod 2udnalavvecrud zpaduewm :
BO3MOJKHO; TO3TOMY TMpH

Puc. 62. Tpadguk a1 onpeneseHus  He3aTonJeHHOM 0TKOCE

YCTOYHBOCTH MOABOMNIIO  CTKOCA. (IIH-"I bTPAIHOHHAS CHJIA 11,1“

X —cacrga ynaorHeEAWA necok: O — "
HeCBA3HMA necok; Y ¥ ~09: I|—mne- B H3O0TPOINHOH 3EPHHUCTOH

yeToflausasg aona; 2 — yeroflyusas 3oHa. cpene ﬁ-}',.IET IeHCTBOBATH

B HanpaBleHHH  JIHHHH
Toka. Moxer OuTb mnoCTpoeH CHJIOBOH  TpPeyroJbHHK
MJIsT  onmpejesicHHs  pesyabrupyioutein  JuHun R, Laa
KpHTHYeCKOro - paBHOBeCHfl neped  OnoJsaHHemM  OTKO-
coB & nomKHo OLiTb MeHble uem 90°—¢, W aaa He3sa-
TOMJIEGHHOTO OTKOCA W3 CHINY4Yero Marepuasja MoOKeT ObITh
HaANMHCAHO BhIpaXKeHHe

M

in(p—f+a) _ v _sin(s—f)
sin {ﬂ-'-"-ﬁ:l _ 'I'm' Eiﬂﬁ
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[Tpu pacuetre OTKOCOB CJAEAYET yHeCTh BO3MOMKHOCTh HX
pasmbipa. [las pacuera pasMbiBa PeKOMEHAYETCA reoMeT-
pHYecKas cxema, nmpHBejsennas Ha puc. 63.

Jlanee B AOKJaze paccMaTpPHBAIOTCS BOMPOCH, CBA3aH-
Hble C aPMHPOBAHHEM OTKOCOB KaMeHHOHAOPOCHBIX MJIOTHH.
Buauanse HeoOX0AHMO BBIAICHHTh, TpeOyeTcst JIH apMHpoBa-
HHE, BO BTOPYIO ouepelb PEKOMEHJyeTcs OnpejesiHTb pac-
NMPOCTpaHeHHe 30HbBI APMHPOBAHHA M, HAKOHELl, NMPOH3BECTH
pacueT camoro apmuposanus. Ilag onpenenenus 3anaca
Ko duurenTa yeToOHYHBOCTH apMHPOBAHHOrO OTKOCA PEKO-
MeHayercs opmyaa

C Al T zPﬂ
Em.?tﬂ5ﬂ+w+tﬂ? W_TCDSE
F= RN 7 .
LW sinz +2T—='LF COS o

rae Al — paccMaTpuBaeMasi eJIHHHIA JVIMHBL OTKOCA; Py —
cHJia, JeHCTBYIOLIAS MeMK/1y 3epHaMH Ha eIHHHIY IJIHHBI;
C —cuaa cuenaenns; X7 — cyMMa YyAepKHBAIOUHX CHJ;
H — BricoTa paccMaTpHBaeMOro yuacrtka oOTkKoca, y—
ylleNbHb Bec MartepHana; ¢— yroJ BHYTPEHHEro TpeHus
rpyuta; We=Wsing, W —
NOJHBLIK BeC paccmarpHBae-
MOTO KJAHHA.

JlocToBepHOCTE 3aBHCHMO-
cti Gbiia npoBepeHa B Jabo-
pPATOPHBIX YCJOBHAX Ha MO-
feJii apMHpPOBAaHHOH TJIOTH-
Hbl B JIOTKe, 4 TaKiKe Ha MO-
leJH, VCTAHOBJEHHOH B He-

Goablom Jotke, obopynoBan- Rrl_ - Iw
® '.r
SU HPHC[]GL_UG ICHHEM  JUIA  pue. 63, Verolumpoers cpemielt
Haa pacuera peKOMEHAY- nias CABHTAKOUIEr0 YCHARA).

erca Hcnogab3zosath IBM.

[Ipusenennblii pacyeT BecbMa YCJIOBEH, TMOCKOJAbBKY
B JIOKJIaJe He MPHBOAATCH AaHHbIE HCCaeoBaHHH (H3BECTHO
TOJIKO, 4TO OHH MPOBOJAHJHCH B HeGoabuioM JsioTke). Bpan
JH MOXHO pEeKOMeHIOBaTh 6Ge3 MNpoBepKH Mpe/0XKeHHBIH
MeToJ AJA pacyera YCTOHYMBOCTH 3aTOIJIEHHA OTKOCOB.
OnHaKo JOKJAaJl HHTepeceH KakK monsiTKa nojAxoja K peiie-
HHIO 3TOr0 BechbMa CJ0XKHOTO BOnpoca.

Noxaan (A-22) TI. Foapnepa u JL. Beiiserta nocesilen
BO3BE/IEHHIO 3eMJAHOH MJOTHHBI ApPpPOYy NyTeM OTCLIMKH
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rpyHTa B BOJAY. ITa NJOTHHA — OJHA H3 TpeX MJIOTHH, BO3-
pofAMMBIX B Kanane na ocHoBaHuu corsnawenns mexay Ka-
Hajgoii 1 CHIA no peryauposanuio croka p. KoaymOus,
co3jaer BojoxpanuJnule eMkoctsio 8,7 km?, OT™MeTKa ypoB-
Hsi BepxHero Owbeda npuHsta 440 M, OTMETKZ HHIKHEro
6veha B Mesxkenb 416 M. Makcumansuslii HabJalogaeMbli
pacxoa 5780 m3/cex. B ocHOBaHHM TMIOTHHEI 3ajeraioTt
MOLLHBIE TecyaHo-rpaBeaucTole oTaoxenus. [lpn npoektu-
POBAHHH NJOTHHBE HCXOJHJIM H3 NPEANOCHJIOK, YTO Ha JIEBOM
Gepery HMMEETCH BbIXOJ CKaJbHBLIX MOPOA, NPHTOAHBIH 15
pasMelleHns BOJOCJANBHEIX coopyzkenuii. Hanop na coopy-
KeHHe HepenMk: 23 M, NecyaHo-rpaBeJHcTbie OTJA0HKEeHHS
B OCHOBAHHHM MJIOTHBIE H MPHrOANLI ANA OCHOBAHHA 3eMJs-
HOHl nJOTHHBL. DPHALTPANHOHHBIE PACXOABl HEe HMEWT Cy-
HIECTBEHHOTO 3HAUCHHA BBH/JY MHOTOBOJHOCTH DeKH.

BO6au3n crpopa nMeloTCa Kapbhephl HeoOXOAHMMBIX Mare-
PHAJIOB JIJIA CTPOUTEALCTBA NJAOTHHBI.

[Tpu npoekTHpPOBAHHH paccMaTpHBaJCH pPsiji BAPHAHTOB
MJAOTHHBI; MPH 3TOM HE3aBHCHMO OT PAasiHYHBIX BApHAHTOB
HMEJHCh JIBA MNPHHUHNOHAJNBHBIX pelUeHus: a) BO3BOJMTH
MJAOTHHY OOBIYHBIM CNOCOOOM, T. €. MOCTPOHThL [MEPeMbIUKH,
OCYIIHTEL KOTJIOBAH W BO3BOJMTHL IJOTHHY HacyXo, H 6) Bo3-
BOAHTL MNJAOTHHY MeTOAOM OTChIIKH B Boay. [lepex Buibopom
petirenns Oblan npoBeaeHbl HeOOXOAHMble HCCAeJ0BaAHHA.
¥ron BHYTpEHHero TpPeHHs OTChINAeMOro rpyHTa, onpeje-
AsieMblii B TpHaKcHaabHOM npubope, okasaJcsd paBHM 37°
B peixqoM H 41° B ynnorHennoMm coctosuui. Kosphpuumenr
dbuabTpanuH  H3MeHsscs B npepenax or H-10"%  no
1.10-% cs/cex. Tlpounocts Matepuana Gwaa 0,2 kec/cm®.
Martepuan McnuTHBAACS TaKKe Noc/e VIJOTHEHHSA B rpec-
ce noa uarpyakoit 10 xec/em®, npu stom C, okazaauch 0,5
a0 0,8-10-2 cm?/cex.

B pesyibrarte npoBeAeHHbIX NOJEBbIX HCCNELOBAHWN Bbi-
ACHWJIOCh, UYTO B CBA3H € HAJHYHEM CHJLHO NMPOHHUAEMBIX
JHH3 OTKauka KomioBaHa Oyjaer 3aTpyiHena M cBfa3aHa
¢ COMLUIMMH 3aTpaTaMH; [MO3ITOMY [OCAEe CONOCTABJAEHHS
pAna BapHanToB ObIIO NPHHATO pelleHHe BO3BOAHTHL MJO-
THHY MOKPBIM cnocofoM, T. €. OTCHINKO B BOAY.

Hans obGocHoBanua npoekra npoussoiacrsa pabGor OGbLIH
npoBejfenbl HCCAeA0BaHUA: no Bulbopy THna GapXKu 4J# OT-
CbITIKH FPYHTA B BOJAY; Cerperaiid necka u rpasus; (popMbl
OTChIMaeMOH Macchl IPYHTA; OTHOCHTEJbHOH NJIOTHOCTH OT-

ChillaeMoOro mMarepuaga, pasMeuleHHl0 HJIHCTHIX HaCTHLL
rpynra.
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Jlaa HayueHHs cerperaiMi nepBoHavyajbHO TPOH3BOMAH-
Jlach OTCHINIKE B BOAY NPH pasaHynod ee rayOuHe, OJHAKO
TaKHM MyTeM YCTAHOBHTL CerperaiHio 0Kasanaoch HeBo3-
MOJKHBLIM. 3aTeM MOrpyxajuch cnelHaNbible KOBUIH, B KO-
TOpbIE MOJABaJCS MaTepHat, NPH 3TOM BhISIBUWIOCH TaK¥Ke
oTcyTcTeHe cerperanun. Hakoueu, B pane Touek nomeua-
JHCh «KOT/bl», BHIMOJHEHHBIE H3 OTPe3KoB TPyO IHAMETPOM
60 ca. «Korabi» umean seicoty 60 n 15 cm. «KoTapl» anke-
poBajHch 12,5-MHANIHMETPOBBIMH CTaJbHBIMH CTCPIKHAMH,
YTO HCKAIOMAJI0 HX MNOABHIKKY. DTH «KOTJBI» TAKKe MOKa-
3a/11 OTCYTCTBHE HEONYCTHMON Cerperauny.

Buln nposejieHbl HCCJAeOBAHNA 10 ONpeeeHiio yraa
eCTeCTBeHHOr0 OTKOoca npH orcbinke rpysata. [las ompe-
feJqeHHs 3aJ0MeHHS OTKOCOB  HCNOJb30BaJHCh  3XOJOTHI.
EcrecTBenHble OTKOCH OKasaawch B mnpeaeaax or 1:10
a0 1:5.

HenpiTanusa nAoTHOCTH 1O B3ATEIM npobaM jas pasnuy-
HBLIX TPYHTOB AaJH NOJOXHTE/LHbIE Pe3yibTaThi.

Jlns uayuenusi Xapakrtepa OTJOMKEHNS H NepeMelienns
HJIMCTHIX YaCTHIL HCMOJb30BAJKCH BOAOJA3HBIE HADGMIONEHHS.
OGcaenosanus NPOBOAHIHCH exkeMecsuno. Bonoaasw Gpa-
Ju npobsl TPYHTA M ClNEnHaJbHLIMH llynaMu onpeaensiH
TOMIHY HJAHCTHIX OTa0XeHHil. BHauane npH cKopocTH Te-
yennss 15 cm/cex wnabmonanocs nocTeneHHoe YTOJUIEHHE
PIHHHCTHX oTJoMKeHHiH. OnHako npu Bo3pacTaHHi CKOPOCTH
Hauaacs CMbIB Waa ¥ npu ckopoctd nopsiaka 0,9 am/cex nHo
pekn OblI0 NPaKTHUeCKH ouuuleno ot uaa. M coxpannics
TONLKO B OTAENBHBIX noHMmenusix. Ilocse CHHKEHHST CKO-
POCTH W/ BHOBb OTCHINAJCA H 3aT€M MOKPHIBAJCH CJOEM
necka u rpaeusi. Ha stor ciol jajee oTchinancsd TPYHT
BEpPXOBOil MPH3AMBI TIJIOTHHBI JI0 TeX NOpP, NOKa OH He NOJHH-
MaJjicsl HajJ YPOBHEM BOJbl, W OJHOBPEMEHHO OTChNanach
Hu3osas npuama. ITocae HEKOTOPOro nepepniBa, HeOOXO/H-
MOTO AAS1 KOHCOJNHAAUHH HJHCTOr0 KOBpa, HauHHalH BO3-
BOJUITH AP0 HaJL YPOBHEM BOJbI i [aJjee BCIO NJIOTHHY BO3-
BOJIMIH, KAK OOBIYHYIO YKATaHHYIO NJAOTHHY. Caelyer HMeThb
B BHAY, UTO NPOGKTHPOBLIHKHK HE OYeHb OMmacajuch QHIbT-
paiii B OCHOBAHHH MJOTHHBI, TAK KaK FPYHTHI NpecTaB/d-
nuck jpocratoudo cyddosHonno yeroitunBeIMH, a (GHABTPA-
IHOHHBIE MOTEPH HE HMeJH 3HAUEeHHS, KaK y¥Ke TOBOPHJIOCD,
B CBH3H C MHOTOBOJHOCTBIO PEKH.

CTPOHTEALCTBO TIOTHHH Appoy nokassiBaer, uTo B pA-
fle cJayuaes, KOTJla B OCHOBAHHHM 3a/IeraioT MOlLHbIC Han/a-
CTOBAHHS MPOHHIIAEMBIX aJJIIOBHANbHBIX OTJIOMKEHHH, BO3-
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BEJEHHE HHIKHEH YacTH MAOTHHBI OTCHITKON B BOAY SBJISIET-
CH eJIHHCTBEHHO 1enecoodpasHbIM METO0M.

Hoxknan M. C. Cnugn, . ®. Tomxenna u C. P. Kappa
([-28) nocesileH HCCJaeJOBAHHAM BO3MOMKHOCTH MpONycKa
Mapojika uepe3 COOpy:KeHHA H3 KaMeHHOl HalpockH. Bo-
IpOC O BO3MOXKHOCTH TMPONYyCKa TIaBOAKOBHIX pPacXoaoB
NOBEepPX MJIOTHH H3 KaMeHHOH HaOpPOCKH H HCKJIOYEHHS He-
00XOJHMOCTH CTPOHTEJILCTBA BOAOCOPOCHEIX COOPYIKEHHH
AaBHO HHTEPECOBaJl aBCTPAJHIICKHX HHIKEHepoB. ITOT BO-
nmpoc Bo3HMK B 1957 r. npu crpouTenbcrBe muoTHHBL Jla-
¢unr ek Mapiu na o. Tacmauns, Kornpa pacxon 57 m*/cex
[ponyckKaJjcsi 4epes HeJOCTPOEHHYW [JIOTHHY BLICOTOH
17,1 ». Jng uw3yuenuss Taxkoil BO3IMOMNCHOCTH JIBE OMNBITHLIE
MJIOTHHBI OBIIH noctpoensl B Keuuciaenae 8 1959 u 1960 rr.
[IpeanpunsiThle Ha THX MJIOTHHAX HCCJENOBAHHS He AAJH
OXHAaeMbIX pe3ysbTaTtos, H Koraa B 1959 r. npoexktnpora-
auch naoTHHel Cupunymy B Ilanya (o. Hosas I'sunes) wu
BopymGa B Keuncneuae, 6bl10 pelieHo nponyckaTh 3HauH-
TeJbHYIO 4YacThb PAaCyeTHOTO pacxoia Hepe3 KAMEHHYIO Ha-
Opocky. Jlna npoBepkH Takol BO3MOMKHOCTH OBLIM NOCTAaB-
JEHbl CcriellHaybHble MojJedbHble ucchempoBanus. Jlas sTHX
HCCNeJOBAHHI CTABWJIHCL JIBe 3ajauH: YCTAHOBHTEL, Kakoi
YACJLHLIH pacxo/l MOMKHO MPONYCKAThL MOBEPX KaMeHHOH
HaOPOCKH, H BHISICHHTH HEoOXOAMMOCTL HIMKEHEPHBIX Mepo-
NPHATHH 151 ofecrneueHHs NPonycKka BOJABI MO KaMeHHOI
Habpocke. :

Mojenbrbie Hcc/eIOBAHUS JOJMKHBL ObIIH  YCTAHOBHTD:
AONYCTHMBIH VYIEJbHLIH pacXoJ uyepes HACHIL H3 KAMeH-
HOH HaOPOCKH 0 YCTPOHACTBA HAPYIKHOTO NMPOTHBO(GHALTpA-
IHOHHOTO 3KpaHa; TO e NPH HacbiMH, BLIBEJICHHOH HA Mpo-
EKTHYIO OTMETKY, H HapyXHOM 3KpaHe pasjiH4YHON roToB-
HOCTH; NPO(HIH MOBEPXHOCTH BOAK IS YKA3aHHBIX CVYaeB;
BO3MOXKHbBIE paspylieHHs NPH NepenHBe Yepes KaMeHHYIO
HaOGpPOCKY H BO3MOMKHOCTH NPEIOTBPAULCHHA TAKHX paspy-
LICHHH B PAsyMHBIX 3KOHOMHUECKHX Mpejaenax.

Inst o6eux naoTHH GBIIH H3TOTOBJEHB! [MIOCKHE | npo-
CTpaHCTBeHHLIe Moaenn. Mogenuporanue nposoamioch no
®pyny. BsAsKocTb H MOBEPXHOCTHOE CONPOTHBJEHHE Onpe-
fensauch no macwrabuoii cepun. I'panyaomerpuueckuit co-
ctaB moabupasca no Maciraoy.

Hccnenosanue Mojenn maoTuust CHPHHYMY I1POBOJIH-
JHCh /Il NIByX ouepefeit crpoutenbcrsa. IlaotnHa uMmeer
BHICOTY 23,2 s, nnuny no rpebuio 121,9 & 1 o6BeM KiajakH
09 600 #*. Ha wapyxueit oTkoc ¢ ykiaonom 1:3 yaoxew

140



METaJJIHYECKHH 3KpaH; Ha puc. 64 nmoxkazaH npoduas nao-
THHEL.

Mogenbupie uceneosaHns MoKasaju, uTo NpH NJOTHHE,
BO3BE/IEHHOH He Ha MMOJHYIO BBICOTY, HO MONEpeK BCeil Jo-
JIHHBI, BO3MOXEH MPONYCK NaBOAKa Nno KameHHol nalpocke,
eCJIH TMocnelHas 3akKpenjiedHa MeTaJJHuYecKol ceTkoi, 3a-
aHKepeHHOl B KamenHylo HaOGpocKy, a TakiKe B CKalay oc-
HoBaHHA. DBosMoHO aanbHefilllee HapamHBaHHe HACBITH
B BBICOKHE BOJLI NMPH OTCHINKE OT OJHOro H3 GeperoB mpH
YCJIOBHH COKpallleHHd lpopana y apyroro Gepera.

AHanoruunple MoOjeJAbHBIE HCCAeOBAHHS TPOBOJHIHCE
ansa niaotHHel bopymba BeicoToit 45,7 M, JaHHOR no rpefHIO
283,5 » ¢ oGbeMoM kaaaxku 402 000 w3
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Puc. 64. ITpotuas naotuas Chpunymy.

I — mapy#uuit skpaH Ha ruGKoft craau; 2 — MeJaxkoapoGienan Cckana:
J — KaMenHan HaGpocka; § — xkamennan waGpocka H3 oOToBpANHOTO
KiaMHH,

panynomeTpuuyeckHii coctaB TpyHTa, YKAaABIBAEMOTO
B MAOTHHY CHpHHYMY, OBl caeayiowum: 109% 76—114 cm:
20%' 57—76 cm; 40% 38—57 cm u 309 38—9,5 cx. Ha
niaoTuHe bopymGa Tpany/ioMeTpHueckHii cocTaB GBI Cleayio-
mum: 10% 158—183 cam; 18%' 107—158 cm: 9,5% 80—
107 ca; 13%' 52—80 ca; 23,5% 22—52 cm u 259%' menpie
22 cx. MopenbHble HCCNGAOBAHHS MOKA2aJH BO3MOIKHOCTE
mponycka pacxojfa a0 2830 m®*fcex, 1. e. ynenbHHIl pacxon
10 m2/cex.

O6e naOTHHE! OBIIH HCNMBITAHBI H B HATYPHBIX YCJAOBHAX.
Ha nnotuHe CHPHHYMY B MEPHOJ CTPOMTENLCTBA MPOLIJIH
HeGoJbIlIHEe PACXOABI M HHKAKHX CeDLe3HBIX TMOBpPeKICHHH
He Ob10. Hepes naotuny Bopymba B nepHoji CTPOHTENLCT-
Ba Obwi1 nponymieH pacxox 425 m¥/cex. Cepbesnblx noppe-
KAeHHH Takke He ObIno; OBIM JHLIL PA30PBaHLI MeCTaMH

141



cBapHeie TPYObl METaNJIHUECKOH CeTKH M MeCcTaMH pasMmblT
HH30BOH OTKOC. :

HPDBEI.[EIHIHE MOJeNbHBIC HCCAeJOBAHHA H HX COMOCTAB-
JeHHe C HaTYPHbIMH HAOJIOJCHHUAMH MO3BOJIHAH aBTOPaM
NPHIATH K CAeAYIOILHM BLIBOJAM:

I. Ha ocHoBe nposepeHHst HCCAeL0BAHHH HA TJIOCKHX H
MPOCTPAHCTBEHHBIX MOJleafX MOryT ObiTh BeIpa0OTaHH He-
06X0iHMbIe MeponpuATHA, obecneunBaiouiie Ge3zonacHuii
MPONyCK BOJALI Y€pe3 YacTHUYHO BO3BEACHHYIO MJOTHHY H3
KaMeHHOH HaOpPOCKH.

2. MoneabHsle HMCCHe0BAHHA JAKOT MNPAKTHYECKH Y/I10B-
JeTBOPHTENbHbIE YKA3aHHA 0 HeoOXO0ZHMOM NPOCTHPAHHH
3aUIHTHOH MeTaJHYeCKol ceTKH, obecneuHsaiollei ycrou-
YHBOCTh KAMEHHOH HabpOCKH.

3. B peayabrate MOjlefibHBIX HCCJeJOBaHHH OKa3blBaeT-
CA BO3MOMHBIM C JIOCTATOYMHOH AJ51 NPaKTHKH TOYHOCTLIO
YCTAHOBHTbL Pacxoi, NPOXox/aeHHe KoToporo Ge3onacHo aa
KaMeHHoH HAaOPOCKH; NPH 5TOM NMOATBEPIKIACHO, UTO PAacXo-
Jbl, onpejeeHHsle Ha MOJeJH, HEeCKOJNLKO MeHbklle pacxo-
JIOB, KOTOpLIe MOXKHO (e3onacHo nponyckate no nabpocke
B HaType.

4. Jlns  nporHO3HpOBaHHs BO3MOXKHOro Gesonmacnoro
SIS KaMeHHOo HaOpocKH pacxojia HeoOXOAHMO JA0CTATOYHO
TOYHO 3HATL TPAHYJOMETpPHUYECKHH cocTas rpyHTta (pa3sme-
Phl KAMHA) MJOTHHEL.

5. Crenenb roTOBHOCTH HAPYKHOTO SKpaHa MaJo BJAMS-
eT HAa YCTOHYHBOCTh HACHIMH H3 KaMeHHOH HAaOpPOCKH.

6. MccnepoBanusi noka He MO3BOJWIH BBISICHHTL BCe
CHJIbI, JEHCTBYIOIIHE HA 3aUIHTHYIO METaJJAHUYeCKyi0 CeTKY.
HAdasg BHABJACHHS 3THX CHA HeOOXOAHMO NPOBeJCHHE 1aJib-
HeHIIHX HccnepoBanuii. B cBf3W © 3THM aBTOPBI HE CHMH-
TAIOT BO3MOMHEIM JIaTh METOJIHKY pacueTta apMaTypbl AJHA
KpenjaeHHs KaMeHHOH HaGpoCcKH.

ITOT AOKJAAA MOKA3bIBAET CTPEMJEHHE aBCTPANHICKHX
HHKEHePOB H3YYHTh BO3MOMKHOCTL MPOMYCKa BOJAbLI MG Ka-
Mennoit Habpocke, veunennoi cerkaMu. Kamennas naGpocka
B 3TOM cayuae Oyaer paborark Kak cBoeoOpasHulil orpom-
Hulii rabuon. Caeayer, oHAKO, HMeTh B BHAY, YTO Yle/b-
Hble pacxojbl, MNpPONyCcKaBlINecd Mo TakKoid KaMeHHOH
nabpocke, Oblin Hesenuku. K comxanenuio, B joknane He
NpUBEJeHBl cBE/MeHHs 00 3KOHOMHKe 3Toro meroja. Ilpen-
CTaBJfAeTCH, UTO B HEKOTOPHIX CJYYasX HCNOJAL30BAHHE Ta-
Koro cnocobGa Mnponycka CTPOHTEIBHHX pacXoj0B MOMKeT
ﬁh‘“’: MCMOJIL30OBAHO H B COBeTCKOIl npaktTuke. HeoOGxoaumo,
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OAHAKO, HMeTb B BHJY, 4TO 00e aBCTPAJHHCKHE [LIOTHHBI
CTPOMJIHCh B TJAYXHX, NNPAKTHUECKH HeHAceJeHHbIX paionax
H CMBIB NMJOTHH B MEPHOL CTPOHTENLCTBA HHKOMY HE yrpo-
Ka.

[naBa cealbMaf

BO3BEJAEHHE BETOHHbIX IJIOTHH B 3MHMHEE BPEMH
H NOABOJ/JIHBIM GETOHHPOBAHHEM

HNoxaan (A-13) wseackux unxenepos ®. byo, A. dabm-
pora, I'. ®puctpema u C. CaabcTpema nocBALEH HCCJICL0-
BaHHAIM ycJAOBHII 3HMHero GerounpoBanusa., B Illseuun
crpoutenscTeo I'IC ocyuiecTBnsercss B 3HAYHTENBHOH Mepe
H B 3HMHee BpeMsl. DT0 NPHBOAHT K HEKOTOPOMY YyA0poXKa-
HHIO CTPOMTEALCTBA, HO OHPABALIBAGTCA PHAOM 3KOHOMH-
YECKHX H TeXHHUYECKHX NPEHMYILeCTs.

BDBEEI[EHHE DeTOHHBLIX MNJIOTHH B 3HMHee BpeMsi COKpda-
ACT pacxofAbl 10 ONJaTe NPOUEHTOB HA KanuTaja B CBA3M
¢ COKpalleHHeM CPOKa CTPOHTeaLCTBA, MO03BOJAET OLICTPO
MOKPLIBATL MOTPeOHOCTE B 3JIEKTPOIHEPruH, obGecneyHsaer
HenpepbiBHYI0O paboTy Kak anas pabouHX, Tak W AJsl CTPOH-
TeabHoro o6opyaoBaHus, no3soaser sectH paboTy B Malno-
BO/IHOE BpeMd rojaa, T. €. MpH MaJblXx pacxojlax pekH.

B aumuee Bpema B ILlBenun npHXoaHTCA YKAA/ABIBATH
GeTtoH npH Temnepatype —25° H HuKe. B 3THX yCa0BHAX
obuluno GetoHHpoBauHe obecneuupaercsas paboTod B cne-
UHAJAbHBLIX TENJfAKAX; NPH 3TOM CcTOHMOCTL paboT BoO3pacra-
et npeMepno Ha 20%. B nmocaeanune rojasl ObIAH NPOBEEHE
HeeaeloBaHHA BoaMoxKHocTell obecneuuTh 3uMHee OeTOHH-
poBanHe Gonee NPOCTHIMH M JIELIEBHIMH CpejcTBaAMH. JTH
uccseoBanua ObIIM NOCBSILIGHBEI B NEpPBYI0 ovyepenkb ycra-
HOBJEHHIO HeoOXOAHMOro BpeMeHH TBepleHHs OeroHa H
onpefesieHHi0o HeoOXOAHMONH HHTEHCHBHOCTH oborpepa WM
TeMJOH3OASUKH B Pa3JIHUHBIX YCAOBHAX.

B 1BenckoM THIAPO3IHEPTOCTPOHTENLCTBe Hauboablee
pacrpocTpaHenne noayuyuan GeToHHBIE KOHCTPYKLHH yMe-
pPeHHOH MaCcCHBHOCTH: KOHTP(OpCHBIE MJOTHHBI, NOJANOPHHIE
CTeHKH, BO/I03a00opHBIe COOpPYKeHHsi H BoAocaAHBHL. Jlag HHX
00b1YHO  ynorpebaserca OeTOH ¢ COAEPKAHHEM 1EeMeHTa
250—300 xe/m3 w BOMOUEMEHTHHIM OTHOLICHHEM NOPAAKS
0,60. B xauectse BsuKyuero ynorpebasieTca HHIKOTEpPMHY-
HEIH MOPTJAAHIUEMEHT; KpoMme Toro, NPHMEHSAIOTCA BO31YX0-
popsekaouie nao6askn. Kak npasuio, npuMmensercs gepe-
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BAHHAS onaJyiybKa H3 JI0iMOBBIX JJOCOK, YTeNJsieMbIX HHOIja
MJoTHOH OyMaroil TOJAUHHONW 2 MM, a HHOTJlA CJOeM MHHe-
paacHOH wepceru. Ilepex yxknankoi OGeToHa Ha cKajay HJH
panee yJoKeHHblH GeTOH nochaefHue npeapapuTeasHo 06o-
rpesaioTca. Bo wusbemanne obpaszopanua TpeuuH GeTOH
3UMOH VKJajbiBaercsa MNpH Temneparype cmecn —+5°C—
+10°C.

Jlna obGecneyennsa Hy:KHOro Kauyectsa Getona HeoOXO/H-
MO, uTOoOLl OH mepej 3amMep3alHeM HEKOTOpOe BpeMsi TBep-
fesl NpH NoJoXKHTeNbHOH Temnepatype. llBeackune HOpMbI
1965 r. TpebGyior, 4yToOLl BpeMs NpeaBapHTEJILHOTO TBepie-
Hua Oerona Oblio He Menee 4 jueil nmpH Temneparype He
Huike +5°C. Pexomengaunun RILEM TpeGylor npeasapu-
TeJLHOTO TBEpPJAEHHA B TeEUYEHHE 5,5 AHH NPH TEMHEI}ET}FPE
+5°C npuMeHHTeNbHO K GeToHY, [PHTOTOBJEHHOMY Ha
HIBeJICKOM HH3KOTEPMHYHOM [EeMeHTe NPH BOAOLEMEHTHOM
oTHowenuu 0,65.

Hackonbko usBectHo, 3tu TpebGoBanusa He ObLIH MOJaYYe-
Hbl B pe3dyJabTaTe HCCEJ0BaHHH, NMPoOBeJeHHBIX Ha OeToHax,
NMPHTOTOBJIEHHBIX HA IUBEJCKHX HH3KOTEPMHUHBLIX LEMeHTax,
Mos3ToMy ObIIH TPOBEJEHB CHEUHAJbHBEe HCCAeNLOBAHHS
IPUMEHHTENBHO K IIBEACKHM ycaoBusaM. B naGoparopuu
Heeaenosanaucb KyOwl co  cropoHoil 15 cm u  Ganouku
7,0X7,0X60 cm. O6pasnsl GeTOHHPOBAJHCHL NIPH TeMnepa-
Type +20°C u 3aTeM noMelaNHCh B XOJOAHAbHYIO KaMepy
¢ Temnepatypoir B npeaenax —I10°+—20°C na mnepuoa
spemenn ot 0 10 96 «. 3arem oOpasubl XpaHH/IHCL BO BjaxK-
HOM COCTOSIHHH 1pH Temnepatype +20°C # HCNBITBIBAJMHCD,
Kak nmpasHuao, yepe3 91 nmenn. lsis cpaBHeHHs HIEHTHUYHBIE
o6pasubl HCNBITBIBAJHCh MMOC/AE TAKOTO Ke XPaHeHHA, HO
6es samopakuBaHus. Pacxop uemenra anf HCOLITYeMBIX
obpasuos Ouin 280 ke/w%, maxkcumaJibHBIH pazmep 3anoJ-
HUTeasn 256—32 Mm u BojoueMentHoe orHowenwe ~ 0,60,
BonoueMeHnTHOe OTHOLIEHHE NMPHHHMAJ0ChH HECKOJILKO BBILLE
NPHMEHABIIErocss Ha NpPakTHKe, A4 Toro uToOb HMeTh He-
KOTOpBIH 3anac npouHocTH. Bosayxoposaekawumne 1o6aBKH
cocraBasan 4—59% obGbema Gerona. HMcenenosanus noka-
3ajlH BO3MOXXHOCTh COKpAalleHHs BPCMEHH [pejBapHTelb-
HOTO TBepaeHHsa OeToHa.

TemnepaTypHble pacuetsl AJasl OnpejeaeHusi HeoGXoaH-
MOil Tensonsoasiuuy GasupoBaauch Ha AuddepeHuHasbHOM
YpaBHEHHH

il —nt.q !
ot ox® oy
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rae a — kosQuiHeHT TeMIepaTyporpoBOHOCTH OeToHa,
T — o0bemHBIH Bec OeTOHA,
¢ — ylleJbHbIe TemJoBblAeieHns OeTona;

g — pasorpes lleMeHTa Ha eAHHHLY oO0bema 3a Bpewms
f

PRt S (84 10)dt nna ykasaHHOH TOUKH;
0
{ — BpeMs, .
Hia nosepxHocTH OeToHA NPHHHMAJHCH CJeIYIOIIHe rpa-
HHYHBIE YCJIOBHSA:
af
on'’

rae Os— temMneparypa Ha noBepxHocTH OeToHa;
0; — TeMneparypa Bo3ayxa;
»— Ko3(dHLUHeHT TemIonpoBoJAHOCTH GeToHa;
M — TeIJIOCONPOTHRIEHHe onany0KH BMecTe C TelJo-
H30JISLHEH
n— HOPMaJib, HanpasJjeHHas OT NOBEPXHOCTH HapPYXKYy.
Ha ocHoBanuH npoBelleHHBIX HCCIEJA0BAHHH ITPHHHMA-
JHCh caeiyioiiHe 3HaueHua: A=2,1 «k-xaa(m-4-°C);
a=37-10"3 m*u; y=2250 ke/m®. Ilpuuumanoce, uTO CO-
nepmanue nemenra oyner 250 xe/m® u TeMnepaTypa cpexe-
ysoxeHHoro Gerona 47°C.
Tenmoconporueienne onany0Oku m Moxer OBITH Olpe-
JAeseHo Mo 3aBHCHMOCTH

0, =0,=4m

A8, —0)¢
Q ¥
rne A — naouanabk NOBEPXHOCTH, M2
0 — Tremneparypa, “C;
{ — BpeMd, 4,
() — KOJIHYECTBO TemnJa, KKaa.

Hcenesosanus 1o OnpeaeseHdio TenJoconpoTHBJIeHIIs
MPOBOAHJHCL Ha 3nementax onaayOku 120X 150 cm cyren-
JTHTENbHEIMH MOKPBITHAMH 5X 10 ca ¢ paccTroaHHeM Mexay
HuMu 50 cam. HekoTopble pe3ysibTaThl 3THX HCMBITAHHE MpH-
BejieHbl B Tabu. 15,

Peayabratel Ja00paTOPHLIX HCNBITAHHH TPOBEPAJHCH
HCNBITAHHSIMH B NOJEBLIX YCJIOBHSX.

Ha ocHOBe NpoOBeNEHHHIX MCCJAEJOBAHHH COCTABJEHL
rpadMKH, MO KOTOPLIM MOKET OmpejaeasiTbesi HeoOXoauMasn
TerVION30aAIHA onanayOKH And HapyMXHBIX rpaneit GeToH-

HBIX COOPY3KEeHHH MpPH pasJH4YHOH TeMnepaType BO3ayXa.
[Tono0GHBIH rpauk npuBeneH Ha puc. 65.
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TaGanua 15
Tenaoconporurienme onanybKku

Jepepannan onanayora ToaulHeol 22 s TensoconpoTirac Hie
Comepanie | nonsamnrensuasn tenaonso- | PPH ¢lokofiHoM ur:ﬁ.:l;{llllr::[l:‘rzll?::::r?f‘;‘
Baara moeecy, ARILHA BOSAYXE CHA- | yo mnapaaneabitom
% Py M MO Be PX i CTH
19—]8 — 0,38 0,24
55—60 —_ 0,32 0.21
15—18 Toacras Gymara 0,50 0,36
55—60 To we (1, 44 0,31
15—18 J-canTuMeTpoBLIT  CJ10M 0,98 0,82
MHHEDAJILHON  WepeTH
55—60 To we 0,92* 0,76%

* PeayabTarsl A7 DAAKHLIX J0COK 00NY4YeHH MepieneToM JI8HHKX OOH CYXHX
A OCOK.,

B nokaane (J-20) X. I'pesep u H. Iperapn (Hopse-
FHsl) OMHCHIBAIOT MOABOAHOE DETOHMPOBAHHE HA CTPOHTE]b-
CTBE IJIOTHHBI ¥ 03. JJILBAra.

[Ipn crpourtenscTBe 3TOH MJOTHHBI BEISACHHIOCH, YTO
BO3BeleHHe ee OObIYHBIM nyTeM IocjJie OCYUIeHHA KoTJ/10Ba-

-30
c
25

20

-15

Puc, 65. PexomenayeMast TenJoH3ONAUHA Jepepannoi onanys-
KH I8 GOKOBBIX NOBEPXHOCTEH OETOHHBIX CTEHOK MJA pasany-
HEIX TEMNEpPaTyp BO3AYXa.

| — Gea gonoauuTenbHOR TonaoWIOAsUMH: 2 — ofuH cnofl ynaxopowHof
OvMaru; J— 30-MPATHMeTpOREE chofi MHHepalsHof mepcTy: 4 — Aea
cAof no 30 MM MHHepANBbHOA IIEPCTH.
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Ha Gyner oueHb AOPOTHM, H €HHCTBEHHLIM NyTeM He npe-
BLICHTB cMeTy OblI0 NpHMeHeHHe nojaBoanoro GeTonnposa-
Hust, J1as GeronupoBanus Obl1 H30pan MeTO BOCXOMASILILEro
pactsopa. Dtor merod Ouisl BEIGpPAH NOTOMY, YTO OH [103BO-
JACT BeCTH HenpepbBHOe GETOHHPOBAHHE NPH OTHOCHTENBIO
[MTPOCTOH MeXaHH3allHH.

3anoJHHTENH NPHTOTOBASANCE HA MecTe W COPTHPOBA-
auck Ha Qpakunn ot 20 no 150 mm. I'panynomerpuyeckinii
cocraB noaGupaaca takum obpasom, utoGel pactBop, Heol-

)
4 f‘“za

! g § Gt

(o c Nl E— - S m— L —r . m— ]

Puc. G6. Cxema pa3ssellenisi HHBEKUHOHHWX TPYO.

I — nogeruaaomull cxaasnmft otkoc; 2 — obcagiuie TRYOL

anamerpom 2¥ ¢ MRBEKOHOHHEMMI TpyGamu auamerpom 1%;

4 — KOHTpOABHWe TpyOxku amaserpom 1';": 4 — cradpnafn
WINYHTOBAA CTEHKA,

XOAHMBIH 49 3anonHenus nop, cocrapasaa 40—429% cmecn.
CwMech 3anoJsiHuTeneil nojxasanack B KOTJOBaH, Orpam/jen-
HbIil WIOYHTOBLIMH cTeHKamu. Mecto nogaum yKaseiBasoch
BOJI0J1a3aMH, KOTOpbie OJHOBpeMeHHo HalbJjloaaaM 3a HH-
CHEKUHOHHBIMH W lleMeHTalHoHHBIMH  TpyOGamu. [locae
YKJa/IKH 3aMoJHHTeNIeH HAarHeTanacs cneildanibHo nojaoGpau-
Helii pactBop. llementaunonubie TpyObl pacnoJsarajich Ha
paccTosHun 2 m oana ot apyroi. Mubexkuus wnauumnanach
yepe3 TPyObl, ycTaHoBJeHHble B Gonee rayGOKOH CeKILHH.
Cxema pacnoanoxeHns Tpy0 npusejgeHa ua puc. 66.

YpoBeHnb pactBopa NpoBepsJicsl Kamawlil uac, a uHoraa
W yaile, 4TOOBI CBECTH K MHHHMYMY OTKJOHEHHE OT rOpH-
gouTaan. Jns Toro yroGnl HCKJAIOUHTL BO3MOMKHOCTHL BHEIMBI-
Ba pacTBOpPa, KOHIUBI LIEMEHTALHOHHBIX TPyD MOrpyKajiuch
He MeHble YeM Ha 1,0 M B CBEKEHHBEKTHPOBAHHLII pact-
BOP.

Becero TakHM o6pasom Gwisio yaoxeno | 150 u® Geroua,
#a uro notpeboBanock okonao 900 r uemenra M okono 7 T
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paanuunbix no0asok. LlemenTaums Besach HenpepeiBHO
12-yacoseiMu  cMeHaMH; Ha 31y pabory norpefoBanoch
NOUYTH 72 «.

Betounblii 3aBoa A48 HHbeKIHOHHBIX pabGoTr Obii obopy-
JIOBAH OJHOH «npenakT»-MellaJKoH, CBA3AHHOH ¢ TpeMm#
HH3KOHAMOPHLIMH CHMILJIEKC-HACOCAMH C JIBOMHBIM BbIXOI0OM;
JABYMSA KOJMJMOHAHBIMH MeIBHMIIAMH C OT/eNbLHOH MellaJKoH,
COeAHHeHHO C HH3KOHAMOPHBIM CHMIJIEKC-HACOCOM 'C JIBOii-
HBIM BBIXOJOM. 3anacHoe o0Opyl0OBaHHE COCTOSANO H3 JIBYX
KONJOHJAHBIX MeJIbHHIL ¢ MellaJKaMHi, CBA3aHHLIMH C HH3KO-
HAITOPHLIM CHMIIJIEKC-HACOCOM.

Pa6otel mpoBoaHHCE cTporo no naany 6e3 ocoObix 3a-
TpyaHenuil. Kepusl, noaydeHHsle W3 OeToHa, YJIOMEHHOTO
YKA3aHHKLIM BBILIE METOJO0M, OLIIM HenbITaHel B JabopaTto-
PHH M NOKaszaJgH HeoOXoAHMYH npouHocTh. OnelT BO3BEaE-
HHA [JOTHHB DabLBara MNoKasblBaeT, 4YTO MNpenakT-MeTo,
(ero WHOrZ1a Ha3pIBAIOT METOMAOM BOCXOAMIEr0 pacTBOpa)
B psjie cayuaeB moxer ObITe BecbMa ¢ dekTHBHBIM npH

nojaBojHoM GeToH HPOBAHHH.

[naBsa BocbpbMasn

CTPOHTEJLCTBO MJIOTHH H3 MECTHBIX MATEPHAJIOB
B SUHMHEE BPEMA

B noxknane (I1-9) Jl. bepHeaaa onucuIBaeTca CTPOHTEb-
CTBO KaMEHHOHAOPOCHBIX [MJIOTHH B 3HMHHX YCJOBHSX.
B wnacrosimee Bpema [locynapcTBenHoe 3sHepreTHuecKoe
ynpapaenne IlIsenuu crTpoutr pajp GoabLIHX NJAOTHH B ce-
BepHON wacTH cTpaHel B paiioHax, pacnoaoxeHHnx 3a [lo-
JAPHBIM KpyroM. B asTtux paiionax cpenusis temnepatypa
aupaps —15°C u cpexnee uMcesno aueir B roiay ¢ oTpuua-
TenbHoi Temnepatypoit 200 (¢ nauana oktalGpsi A0 cepenu-
Hbl anpensi). CypoBhie KAHMATHYECKHE YCJOBHSA NpEeaABABJA-
10T ocobule TpeOGOBaHHA K MNJAHHPOBAHHIO CTPOHTEJILHBIX
pabor. IIpn crpourensbctTBe muaotuHsl Meccaype B 1958—
1962 rr. 6el1 npoBefieH MepPBHIH OMNBIT YKJAAJKH MECTHBIX
MaTepHaJIOB B TeJ0 MJIOTHHBI B 3HMHHX ycaoBuaX. Onbit
CTPOHTENBLCTBA 3TOH NMJOTHHLI OB MCMOJBL30BAH NPH MNpPO-
eKTHpOBaHUHU npouasojcTea pabor naoruH Ceiiresape, Jler-
cH, Aliaype u Catncaype. B TaGa. 16 nana kpaTkas xapak-
TEPHCTHKA 3THX KaMeHHOHAGPOCHLIX NMJAOTHH.

Ha puc. 67 npusenen npoduas naoruuel CefiTeBape.
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TaGauma 16

O6ueM kaMenHolt Ha-
GpocKH, MAH. M9, no-

Cymmap- Jexamuft yvEaaake B
Maxcn- Hu o0neM TCUCHEe
Hazpaumwe NAOTHHW MAJLHAA NAOTHHA,
BEICOTa, M MaH, M?
JNETHETO JHMHero
cesona Ce30HA
CollTeBape™ 2 e veils = u 105 4,9 1,8 0.6
Jletcu P R e P L (Rl 85 2,3 0,9 0,5
AR DS T s v o s 46 0,7 0,2 0,2
Catucaype . « « « ¢« s o+ « & 30 0,6 0,2 0,1

Bcero Ha THX 4eThipex NMJOTHHAX JOMKHO ObIThH yJji0ie-
Ho 3umoii 1,4 mMau. #® HaGpocku. B 3uMHee BpeMs Hachilb
YKJaABIBaNAaCh CJAOSIMH TOAMHHON 1,0 & M ynJjoTHAAACH
TSIKeNBIMH TpakTopaMu. JlonmycTuMas BBICOTA YKJajibiBae-
MOro 3HMOIi MaTepHana orpauuuusaerca 10 m. Becuon
Hachinb 06HJbHO noauBajach sojoi. [1poseaennnie cpaBHu-
TeJibHbIe HCNBITAHHA Nokasaau 6e3ycoBHbIE NpeHMyllecTsa

500
ﬂ.‘r’#?? e
'rln-lll-l!-. ";I \"::i G 1966 - 1967
oot =
%’ oot 11T 1117 ’ AT 1965 - 1566
g L -HEE i liﬂ“uiuﬂ !“H“"!"m
§ %! et R |- | e
@ 10 50 170 150
W Tt T 1 | 1 J

Puc. 67. INpoduae naotunw Ceiitesape.

| — BORORENPOHKIACMKOE AAPO M3 MOpeHs; 2 — Mepexoflnle 30HM — Mecox H rpas
nuit; 3 — duasTp, Kpyiemfi rpavifi; 4 — kamennag naGpocka: 5 — KaMeHHaR HAa-
GpocKn, yNOMEHHAn B aHMHee BpeMs.

BHOPOKATKOB, YMJIOTHEHHAS ¢ MX MOMOILLIO HACKIML HMena
NpH MOJHBE BeCcbMa He3HAUHTEJNLHHE ocaakH. Bansuue no-
JIHBA Ha TEMNEpPaTypHBIH peXHUM HaChH HCCJIEL0BaNOCh
C MOMOMILBIO CMEeNHAJAbHO 3aJI0KEeHHBIX B IJIOTHHY TepMOMeT-
poB CONPOTHBJIEHHS. Jlnsl yCKOpeHHs mpoluecca OTTaHBaHHS
NMPUMEHAJAHCH CHCTEMBI 3JieKTpHueckoro oGorpesa. Pacxon
;SEHTDDHI-IE]JI‘HH Ha 1 u® waceimu Ob1 B cpejneM papen
30 er.
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Jlna H3yueHHsT OCAJOK COOPYIKEHHSI HCMOAb30BaNAaCh
pasJiuHas KOHTPOJbHO-M3MEPHTEbHAA annapatypa. B oc-
HOBHOM [PHMEHSIJIHCh JBa METO0/a: FHAPOCTATHYECKOe HHBe-
JUPOBAHHE H HCCJAENOBAHHE C HCMOJL30BAHHEM paalHOaKTHR-
HeIX H30TOMOB. JlAsi THAPOCTATHUECKOTO HHBE/IHpPOBAHHA
npHMeHsJ ack Mapka, nokaszaHHast Ha puc. 68, Ona cocToHT
H3 00pe3KH CTaabHOH Tpy-
Obi  anamerpom 955 M H
aaunoin 150 mm. Tpyba
npHBapeHa K CTaJbHOH
MJHTEe, B KOTOPYI0 BBeJeHA
MJAaCTMACCOBAS TpyGKa
anamerpom 3,1 mm. Orcuer
OepeTrcss mno KaJjae, NpH-
KPEerJeHHO! K HapyXKHOMY
KOHILY naacTMaccoBoH
TpyOKu. Las ObicTporo on-
pejeaends oCajoK HCNoJb-
3VETCs MeTo/l pajiHoaKkTHB-
neix naoronos. [lo stomy
METOJLV paaiHOaAKTHBHbLIH

Gl
H30TON Cu NMOMCULACTCH B

it T 8

Lt

150 acne
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L
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Pue. 68 Mapxka ruapocratHuecko- )
ro HHBEIHPOBAHHA JAJH KaMeHHoil H3IMCPHTEJABHOH TOYMKE. Ero

HAGPOCKH. pajanains HaMepsaeTces

oo BT iy CueTHKOM Tefirep-Mioae-
BNYTREHHHM aRameTpoMm 3,01 JAtwm. P, HHMEPEIII!E NpoOBOJAHTCH

B craabHoil TpyGe, 3a-

U{HIICHHOH OT TpPYHTa CHAPYKH 3JaCTHKOBBIM KOMXYXOM.
OrMeTka MecTonoJIOMeHHSI H30TONa HAXOANTCHA Mo MH-
KOBOMY 3Ha4YC¢HHIO HHTCHCHBHOCTH- pa/lHdllHH. FG[JI*IBDH'
TajJbHble CMELICHHA OnpefeaaJnch HHKJIHHOMeTpom SGI,
HMEIOUHM JaTuuK cTpyHHoro tuna. Paamepn partumnka no-
3BOJISIOT NOMEIAThL ero B Toi Ke Tpyle, KoTopas HCNOJb-
3yeTcHd s H3MEpPpEHHH HHTCHCHBHOCTH palinalil H30TOMOB.
[Tposenenunie HccaAeAOBAHNA OCeNAHHA HACHIH B JeTHee
H 3UMHee BpeMs NMOKas3aJiH, UTO HET CYUIeCTBEHHOH PAasHHILLI
B YIJIOTHEHNH TPYHTA, VJIOKEHHOr0 B 3HMHEC U JeTHee Bpe-
MA. ODKOHOMHUECKHE [OJCUeTHl M0Ka3aJM, YTO CPeaHss
CTOHMOCTh YJOKEHHOT0 TPYHTa 3a cueT 3HMHEl YKaaakH
CHizKaercst na 4—>5 wBenckux Kpou na 1 m®. B uenom
CTOUMOCTb 3HMHEH YKJIaJKH KaMeHHOii HaOpOCKH HA YeThl-
pex naoTHHax, npueefeHHslx B Talba. 16, cocTaBHT 0KOJO
6 MaH. WBEACKNX KPOH. ABTOp [OKJaja CUHTaeT, 4TO 1aJb-

150



Heillllee COBEPIICHCTBOBAHHE TEXHOJIOTHH YKJIAAKH B 3HM-
Hee BpeMA NO3BOJNHT MNOJYUYHTH eule O60JbLIYI0 3KOHOMHIO,

Hokaan (JI-10) weenckux cneuxanucros A. Jluausbep-
ra, ®. Haabxcreara m X. Parepcrpema rocBflleH cTpou-
TeILCTBY 3eMJAHONH naoTHHel Jlyoccaspsu. IDTta njaotnHa
Oblla [nocTpoeHa  Ajas  OCYIIEeHHs OAHOro H3  3aJHBOB
03. Jlyoccaapsn. HeoGxoauMocTh 3TOrO MEpoOnpHIATHS JHK-
TOBAJIACE YCJOBHAIMH IKCNAVATAUHH KeJe30PYAHBIX UIaXT.
[MThoTtuna Oblia 3anpoeKTHPOBaHA BLEICOTOH 15 W AAMHOH
800 a. IMpeayvemaTtpuBasaacs, Takze HacocHas CTaHllHA npo-
H3BOAHTENLHOCTBIO O M3[/cex. B OCHOBaHHH NJIOTHHBEL 3aJje-
ralT MOPEHHBIE TPYHTHI, MOKPHITHIE CBEPXY cJoeM uia H
THHBI. YCTPOHCTBO NepeMblueK HCKJII04aJnoch, NoIToMy OBLIO
MPUHATO pelleHHe BO3BOAHTL MJOTHHY OTCHIKOH B BOAY.
Aapo  NJAOTHHBI BO3BOAMJOCH M3 MOPEHHBIX CYTIVIHHKOB,
yHopHbie NpH3Mbl — H3 KamenHoil Habpocku. O6beM Hachl-
nu 330000 x* 6w yaoxkeH B nepuog ¢ Jaera 1958 r. mo
geto 1960 r. IlmoTnia Bo3asoanIach B CYPOBhIX KJAHMaTHUYE-
ckuX ycsaoBuax. Toabko 100 auel B rojay HMeaH MNOJOKH-
TEJALHYIO TeMneparypy, v 1o Toabko auem. Houbio u B 3TH
AHH TeMmepatypa cHuxKanack ao —>3°C. 3umoit Temnepa-
Typa cHumanach jo —40°C, npuueMm TeMmMnepatypa HHKe
—25°C Morsia yJaep:KHBATLCS HECKOJNbKO HeAaeJ b Moapad.
CpyuT ykaaawpasacs B Boay Gyabaosepamu. Ilpn stom nc-
noJab3oBadcs onelT crpoutensersa naotnd B CCCP (pato-
et C. A. Poza, II. M. Taprakosckoro, B. K. Pemusnukosa,
HU. K. Jlo6actosa 1957 r.). KpyTH3na OTKOCOB onpeieiu-
aack B npejenax 0,1:2 no 1:3. Ilpouece ykaajaku Cyriuu-
Ka B BOJAY OB CJOEAYIOUIHM: TPYHT NOJABO3HJCH aBTOCAMO-
cBasnaMy K CONpAraiouieMy yceTow MJAOTHHB, Oy.ibjosep
CTaJKHBaN OTBaJa rpyHTa, obpasysd HaKIOHHYIO pabouyio
MJocKocTh, pabouasi NJOCKOCTb NPOCTHpadack 40 ypesa
BOABI, 1O MEpe TOro Kak TPYHT CTaJIKHBAJICA B BOAY: MO
Mepe mojgayu rpyHra Oyablo3epaMH OCYILECTRIAIOCL pac-
npeaeieHHe TPYHTA Ha BCIO TJYOHHY; C TeYeHHEM BpeMeHH
obpasosaJcs Baja rpyura, H paGouvio njockKocth NpPHXOAH-
AOCh TMOJHHMATH, HA YTO PacX0/0BaJOCh W3BECTHOC KOJH-
yecTBO TPyHTa; no Horoi paboueil NIOCKOCTH OCVILECTRBJSA-
Joch AajibHeHllee CTalKHBaHWE TPYHTa B BOIY, H LUHKJLI
[IOBTOPAJIHCS.

QuALTPEL H KaMmenHass HaGpocKa AJs OMOPHLIX MPH3IM
OTCHINAJIHCH CO JibJa yepe3 npopyOu.

[lIpoiiecc OTCBINKH BeJICH KPYIJIOCYTOYHO, H TO3TOMY
rpyiT He ycnesan mpomepsarb. B kaprnepe nepea norpyskoii
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B A4BTOCAMOCBaJIbl MNPHXOAHIOCH pas3jaMLIBATL BEPXHKOIO
EME]JEUJ}'I{}CH KOPKY TPYHTA.

HspecTHele TPYAHOCTH BO3HHKJH B CBfISH ¢ 3amep3a-
HHeM BOJibl B o3epe. Toaumua asaa nocturana 0.6 s, Jlen
PaCMHAHBAJICA H 3AaTAJKHBAJACH I110J1 HETPOHYTHIE JeAsHbIe
noasi. Maiina noaaep:uBasacek nojaveil cxkaroro Bosgyxa
H FHIPOMOHHTOPAMH. -

3a yKknaaKkolt NMPOBOAMJCH CHCTEMaTHYECKHH KOHTPO/ib.
HMsyuanuch rpanyJoMerpHuecKHii cocTaB, oGBbeMHBIl Bec
B CYXOM H BOJDHACBILIEHHOM COCTOSIHHSIX, BJAMXKHOCTb, CTe-
neHb YIJIOTHEHHS M T. n. Bece uccnegoBanns npoBOAHIHCH
Ha oOpasnax, noayyaeMmblX OypenHem #3 Hacwind. OTchinka
MPOBOANAACH MHOHEPHBIM crnocoboM ¢ aAByX KoHuos. Ilpo-
BepKa foKasaJa, 4To cojlepaHHe BOJbl B CYIJIHHKE He rpe-
Bpiiano 10—12%; oGbemunit Bec rpyHra NJAOTHHL B CY-
XoM coctossHHH coctasasa 2,0—2,1 /a3 Koshpduuxenrt
(huabTpalHH Haxoauacs B npeaenax ot 107 no 10~ m/cex.
[Tox sapom Gbia 3aGura wnyHrosas crenka. CocrosHue
KOHTaKTa MeXAy SI/IPOM H WNYHTOBOH cTeHKo#H Gulo o6cae-
JIOBAHO B CMNeNHAJIbHO BLIPHTHEIX wiypgax. Maburounoe no-
poBoe nasjeHue Obl10 oGHAPYIKEHO TOALKO Ha rayOune
12 » or rpeGua. Cymmapuble ocaaku He npessiiaan 1%
BBICOTHI NJAOTHHHL.

ITOT [OKJaJ HHTepeceH He TOJAbKO Kak nuHdopmauus
O BO3BCJICHHH 3eMJSHOI NJOTHHbLI B CYPOBBIX KJAHMaTHue-
CKHX YCJOBHSIX OTCHIMKOH TFPYHTAa B BOAY, HO TaKkKe Kak
HIIOCTpaunsl Henoab3osanusa B LBeunn onwita coBeTckmx
CrelHaJHCTOB.

Hoxkanan (J1-30) E. Heiixaysepa -u B. Beecnaka nocss-
[IleH OTCHINKE HAPYMKHEIX NMPH3M KaMmeHHoHaGpocHo#l NJIOTH-
Hel [enartu B auMuee Bpems.

YKnaaka HaApyKHBIX NPH3M KaMeHHOHAOPOCHON MJAOTH-
Hel I'enatu BeicoToi 153 M n oO6beMoMm 7,1 MAH. M3 fosKHA
Obl1a NPOBOAMTLCH B TeyeHHe 4 JeT W 3aKoHunThes B 1965 r.
O6beM astux HapyXKubiXx npusm 4,5 man. a3 TpyauocT
BCKPBITHA Kapbepa ®ep3cTH, pacnosOMKeHHOTO B TPYAHO-
JOCTYNMHOH TOPHOH MeCTHOCTH, HapYUIHAW KaJeHaapHBbL
[JIaH CTPOHTENbCTBA, B CBA3H C ueM ObIIO NPHHATO pelie-
HHE YKJIaAuBaTh HaOpPOCKY B 3TH NPH3MBLI I B 3HMHee Bpe-
Ms. B noanne Kaynep (mecTo CTpoHTEaLCTBA TJIOTHHBI)
KOJMHYECTBO OCaJAKOB OTHOCHTEeALHO HeBeauko (1000 sm
B roa). Kapeepuwlit MaTepnan ykJaaaeiBajcs ABYXMeTpO-
BBIMH CJ0SMH M ynJjoTHsjacs BHOpokaTKomM Becom 85 7
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(BuGpaunonHoe nasaenne 28 7¢). MesKie 4acTHIB B Kaphb-
epHoit cMecn cocrapaaau menee 10% obuiero o6bema.

Has yknaaku sumoit 1962/1963 r. GbIIH yTBepiK/eHb
caeayiouye TpedoBanna:

CHeXHblii MOKpOB jAoJixeH ObITh yaaJieH nepea pacuu-
CTKOH Kapthl YKJAaaKH. Ilpocion cHera Memxay KpynubiMH
KaMHsIMH MOTYT ocTaBaaTbesi. Cleayer Takke MONbITATHCH
OTTaATh OCTATKH CHEra ¢ NOMOIlbI0O 100aBKH COJIH.

[ToBepXxHOCTE 3aMep3alolIero ¢Jos, Ha KOTOPBLIH 10JKHA
MPOH3BOJHTLCA YKJA/[AKa KaMHs, cJelyeT B3PbIXJHTh Ha
ray6uny nopaaka 10—20 cx. Cumepsinnecsi KOMbA A0JKHBI
OulTh pa3buTel rpeiiiepamMi. B cayuae HeoGXoAHMOCTH
MOMET NPOH3BOAHTLCSA NMOBTOPHOE PHIXJICHHE,

KaMenb foJizKeH VYKJIAJALIBATBCH CJHOSIMH, HMEIOUHMH
ykaon 10% B cropony sijapa.

[Thomanku Aaa VYKJIAaAKH AOJNXKHBI OBITH Kak MOMKHO
MEHBILIHMH, a VKJaJKa MocjeAylollHX cI0eB J0JM¥Ha npo-
H3BOAMTLCA Kak MOMKHO OBICTpee.

B Tom cayuae, kKorjga oxKHAaeTCA BHITAJEHHE OCA/KOB,
B3PLIXJIEHHAS MOBEPXHOCTh A0JIKHA ObITh BHOBb YIJIOTHEHA.
CMep3mniics H HeyKaTaHHBIH MaTepHan JAo0KeH OwThb
yaJeH nepea VKJAaJAKOH nocaeayioUero cJios.

[To KOHTAKTY MJOTHHBEI CO CKJOHaAMH JoJeH yOHpaThb-
csl TONMLKO pactutenbHbiii caoil. Her neoGxoammoctn yaa-
JATE npoMep3iinid nojgnouseHuslt ciaoi. [lpuw nosBaeHHH
BRIX0/J1A4 'PYHTOBBLIX BOJI HA OTKOCe HeoOXOAHMO MnpoBejeHHe
CHeNHANbHBIX MEPONPHATHH.

0%
6 10203090 500

-

Puc. 69. IMaoruna TenaTtu.

TMpodidbk NAOTHHE € yKasalHeM Mecnudmx o6beMoB TR
yeaaaku. I — aapo; 2 — me-
pexoanne NPHAMEL J — mapymuwie npuaMmu, Jerdss yxAamKa: 4 — 1O e, 3HM-
HAR yKAajaKa,
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C cobmogennem stux tpebosannii 399 000 a* kapbep-
HOH cMecH OBlJIO YJO0KEeHO B HapYIXKHbLIe NMPH3IMBI B TEUeHHE
96 paGounx aued B nepuoa ¢ 1.11.1962 r. no 31.3.1963 r.
B cpeaneM B aenb ykaaasisasoch 4 100 u3. Mecra ykaaakit
FPYHTA MoKasausl Ha puc. 69.

OnweiT yKnaakn kaMmus 3umoii 1962/63 r. nokasan cue-
syioutee:

B snmuee Bpemsi HeoGXOAHMO NPOBOAHTL M0 BO3MOMKHO-
CTH HENnpepsiBHYIO YKJIAJAKYy J/iHeM H Houblo. B npotupHoMm
cayuyae OyayT BO3HHKaATh JONOJHHTENbHBIC TPYAHOCTH H
pacxoasbl, CBfi3aHHbIE ¢ npoctoeM oGOpYOBaHUS, IKCNaya-
Tauen nopor w yOopkoil cHera (B cayuae cueronaaa Bo
Bpema nepepnisa B paborax).

[Ipumenenne coan oxasanoce BecbMa 3(G(PEeKTHBHBIM,
Ono jnafo BO3MOMKHOCTb OTTAHBATH CHET [PH OTPHILATENb-
HBIX TeMlepaTypax.

Twarteavnsiit yXoa 3a joporamMu B NEpHOA CTPOHTENLCT-
Ba SBJASIETCH  BaKHeEHIIHM ycaoBHeM, obecneyuBaromum
yenex 3uMHeH yKJaaakn xkamenuoil €abGpockn. Banaronpusit-
Hble J0poxHble ycaoBusi (ykiaon He Gosiee 109%) obGecne-
YHBaJICA NPHMEHEHHEM COJIH W PEeryJsipHBIM HCIOJB30Ba-
HHEM Tpelaepos.

Prixnienne 3amepsiunx nosepxHocteil oKazanoch BO3-
MOMKHBIM TOJBKO € MOMOILBIO THXKEJbIX phIXJAHTenel. Phix-
JieHue MOBepPXHOCTH A0por OblI0 BO3MOMKHO TOJNBLKO € MO-
MOMIBLIO B3PRIBHBIX paborT.

[TepepniBbl B yKJa/IKe HMEJH MECTO JHUIL NMPH CHALHBIX
cHeronajnax, rjasHbiM ob6pa3om M3-3a TPV/HOCTEHl TpaHc-
nopTupoBkH. Onuit 3umuux paGor 1962—1963 rr. Gula ua-
CTONLKO MOJOMKHTEJNbLHBIM, YTO NOAPRAMHK 10 COGCTREHHOI]
BOJIE pelina NMpoBOJHTL YKJAaAKy H 3uMoil 1963/64 r. Vuer
onuita paGor aumoil 1962/63 r. noszsoaus npoBOAHTE 3TH
paboTul B nocjaeayiouweM rojay Gonee oprannszosadno. B ne-
puoa ¢ L.11.1963 r. no 31.3.1964 r. OGbin0 YJA0MKEHO
999 400 x® 3a 126 paGounx aueit. Cpeausis yKnaaka 3a CcyT-
KH B 3TOT nepuoja Owbtia 7900 »% 1. e. noutn B 2 pasa
OoJibllie, YeM B NpeabAYILYIO 3uMYy. MakcuMaabuas cyrou-
Has ykaajaka 6ua 11800 4% Mecaunsie o6beMbl Kaajpki
MPAKTHYECKH MOCTHIVIH MeCAYHBIX O0OBbeMOB KJajJKH B JeT-
HHIT nmepnon (3a uckawouenuwem asrycra 1963 r., koraa
cpeaHecyTouHas Kaajaka cocrauaa 9700 m?). Bausuue
TeMOepaTypsl BO3/yXa Ha MHTEHCHBHOCTL VKJAAAKH He OblIO
oOnapy:xkeno.
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B nepeyio sumy Obli10 H3pacxoposano 62 r coawn, a Bo
BTOpyw 177 7; B ofouX cayuaax rjaBHbIM oGpasoM mas
SKCNAyaTalHn CTPOHTEIbHBIX A0pOKHBIX nyteid. He mnoa-
TBEPJHAHCH TAKMKE OMaceHusl, 4TO MOBLICHTCH 34COJEHHOCTD
rpyHTOBBIX BO/L. ITpoBeaeHubli XMMHUECKHIT aHANIH3 YJIOBH
JIHITL CJae/lbl COMH.

JleTanbHble n3MepeHHsi OCALOK TakyKe He oOHApYKHAN
HeONaronpHATHEIX NMOCJCACTRHI 3UMHell yKaaiku.

[lposenenne paGor B 3WMHHIH nepuoa a0 GoOJAbIUIYIO
SKOHOMHIO 34 cueT oOecleueHus HenpepuBHOCTH BeaeHHs
paboT, COKpalleHnss CPOKOB CTPOHTENLCTBA, COXpPaHEHHs
MOCTOSIHHOTO cocTaBa palounx v Jy4yllero HCHoJAb30BaHHA
cTpouTeabioro obopyaosauusa. OnbT 3HMHEr0 CTPOHTE/Ib-
CTBA C NpHMEHEHHEM B IHPOKHX Macuitabax coau npej-
crapnsier Gesyc/JOBHBIH HHTEpec [AJfl COBETCKHX CrewHaJi-
CTOB.

[AaBa gesAaTan

HEKOTOPBIE NPY¥THE BONMPOCHI, CBAA3AHHBIE
CO CTPOHTEJBCTBOM H 3KCIMJIYVATALLMEA MJIOTHH
B HEBJIATONPHATHBIX YCJIIOBUAX

Hokaan (JA-29) I'. B. Kenura nocpaiieH onucaHuio mno-
Bpe:KACHNH IJOTHHBL 3opne B Pedyabrate suOpailnii, Bbi-
apanneplx GombGapauposkoit B 1943 r. u pemonTHBIM paGo-
TAM Ha 3TOH MJIOTHHE.

B 1943 r. naothsa 3opne aABaKabl NOABEPrJach WHTEH-
ciBHOH OoMmOapaupoBke, noJayuyds npH stoM 11 npaMmbix
nonaganuii 6ombamn Becom ao 6 1. Ha naorune obpaso-
BaJuCh BOPOHKH raybuHod mo 11 u aumamerpom no 30 a.
Hecmorps na Goabluie MOBpPeXAGHHS, NMPOPHLIBA BOAK Ye-
pe3 IVIOTHHY He OblI0, TAK KakK cBoeBpeMeHHo Gulil cpabo-
TaH YPOBEHL BOJLI B BOJOXPAHHIAMLILE,

BoMGwl, nnonaeuiue nAoTHHY, OB 3aMeJICHHOrD aeii-
creusi. ITpu MX B3pBIBE B NJOTHHE BO3HHKJAM HHTEHCHBHBIE
KoJsie0aHHs, B pesyybTaTe 4Yero Kak B IIJIOTHHe, TAK H B OC-
HOBAHHH MOSIBHINHCH TPEUIHHBLI H YBeauyuaach (puabTpauns.
JLonoNHHTENbHLIE MOBPEsK/ICHHSA, CBA3AHHBIE C YCHJMBIIEH-
csl (puabTpaumeH, nposBHaANChL mo3aanee, B nepuos Boiinm
H Cpasy e 10ocjae ee OKOHYaAHHS He OBbIJIO BO3MOMKHOCTH
OMOPOMHHTL  BOJOXPAHHJAHILE H MCCJAEHNOBATH COCTOAHHE
naoTHHEL. [lostomy orpannunamnce aummus aukBuaanmei no-
BEPXHOCTHBIX paspyuieHHit. Toavko B 1956 r., korpa 6wis10
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MOCTPOEHO BOJOXPAaHHAHILE XeHHe, MOXHO OHIJIO TPOBECTH
HCCJEIOBAHHE COCTOAHHA TNJOTHHB. PeMmoHTHbHe paboTbl
Obld BhinonHeHsl B 1958—1960 rr.

IMaornna 3opne Owi1a nocrpoena B 1929—1934 rr. I'lao-
THHa 3emasiHas BuicoTod 69 m, maunoit 700 M M MakcH-
MaabHOH mHpHHOH no ocuoBaumio 307 m. Tlpodpuas nno-
THHBl npusesed Ha puc. 70. Tlocpeanne njaoTHHB BAOAL ee
OcH OBIJIO YCTPOEHO CYTJIHHHCTOE SIPO, noanupaeMoe Oe-
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Puc. 70. Tlepsonanaasiuit npoduas naoTHHE 3opne.

I'— 3Kpan; 2— ralepesa nouiforo BOLOCNYCKA, J— NAPO M3 CYFAHNMKA ¢ HeBOM b

My KaMHAMH, 49— UEeMCHTAUHOHHAR Japeca (NeppoHavMaibHan); 5 — 3aTHOPH;

6 — apenaxuwe TpyOw: 7 — OGetonsanx Awachparsda; & — HHCHCKUHONMAS radepes
{noTepua); ¥ — CyramEHCTOC AAPO.

TOHHOH auadparmoil. YnopHasi HU30Basi NMpH3Ma OTCHINAHA
H3 raabkn. B ocHoBamumn auadparMbl yerpoena noTtepa.
Ina wabaioneHnss 3a COCTOAHHEM MJIOTHHEI GeToHHOM
aape Oblsl YCTAHOBJCH pAj JApeHaHo-HalGa101aTeNbH bIX
CKBaXKHH. B JleBOM NpHMBIKAHHH NJOTHHLI HMEJCA AOHHBIN
BOAOCMYCK, [MMO3BOJSIOIMHA ONOPOXKHHTL BOJAOXPaHHIHLILE,
BHIMOJIHEHHBIH B BHAe GETOHHOrO TYHHE/Isl B BePXOBOIii npus3-
M€ MJAOTHHB H paclliHpPALIHHCH BOPOHKOODpa3HO Ha yyacT-
Ke HH30BOH mnpu3Mbl. B Tese nJoTHHBI NpodoOMKeHH jBe
crajibHbie TpyOLl BHYTpeHHMM auamerpom 1 M, oGopyno-
BaHHBIe KJANaHHbIM M LHJAHHAPHYCCKHM 3aTBOPAMH.

B 1951 r. BHe3anno Gbi1 06GHApPYXKEH NMPOPLIB BOJALI B 110-
TepHy OeToHHOH Anadparme; pacxoa 3tot Bo3poc ¢ 40 ao
180 a/cex. Bona nponukna B noTepHy uepes TpeILHHBLI,
BLI3BAHHbIE MOCAEACTBHAMH OGOMOAPAHPOBKH MO HANOPOM,
BecbMa mnacropakusano, uTO BOAA BLIHOCHJA TJIHHY H3
anpa. B nepuon 1951—1952 rr. 6bian nposeseHs! aBapiii-
Hele paboThl, KOTOpPBLIE CBOJAMJNCHL K IEMEHTallHH OCHOBA-
Huda. B pesyawrare ynanock noHH3WTH (PHALTPALIMOHHLI
pacxoa no 40—50 a/cex, oanako BHHOC INVIHHBL MPOMLOANK A/ -
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cs1. MakcuMmanbliblili o6beM BeiHOca Obl1 34 csm3/2. Buaumo,
B pe3yJibTaTe BBIHOCA MPOH3OUIJIH 3HAYMTEJbHBIE TPOcaiKH
B IIJIOTHHE. ﬂepe,u. ONMopoOxMHEHHEM EGJL{JK[}HHHJ'IH]HH B KOHIIE
1958 r. nmpocajakH Hajg MOHHBIM BOJOCHYCKOM COCTaBHJIH
1.4 m.

s pa3paGoTKH PEMOHTHBIX MEpONpPHSATHH HEOOXOAHMO
OBII0 NMpOBeCTH OGIIMPHBIE HCCAENOBAHHA NPH TOYTH TOJ-
HOM BGJID?{]]EHH.HI-ILLLE. DHD[}DH{HI-ITI: BD,E[GEPEIHHJIHL[EE elle
OBlJIO HeNMb3A. ITH HCCAEJ0BAHHA MOMKHO OBLJIO TIPOBECTH
TOJBKO H3 noTepHbl B axadparme. Ha yyactke NOHHBIX
BOJAOCNYCKOB B 30He KOHTakKTa TIJHHHCTOrQ siipa H JiHa-

.'IJI

B
s

e e s e . e . .

Puc. 71. IHaxtel H raneped AA8 HecjefoBaHHA H NPoBeeHHA
PEMOHTHLIX paloT Ha NJOTHHe 30pne.

{ — Getonnan Awadparda: 2 — HHCHEKIHOHHAy Tranepes; J — Hocdeno-
BaTeAbCKas WaxTa B CyrAHHRCTOM aape;, 4 — GeronHas crTeHka (po3-
pefgednas nosaHee): 5 — TyHHedAs 4R HCCASAOBAHHA OCHOBAHHA, & —
nonepevHLfl TyYHHeAb; 7 — TYHHeAb 405 HCCAJOBAHHA NAOTHHLI BAOAD
AOHMOrO EOJOCOYCKa: §— poHHmft Bojocnyck; 9 — CyriHHHCTOE SAApPO.

¢parmMpl Gbil nmpobypen pajx ckaxud. [Ipn sToM OGbuan
obHapyMeHb HMHTEHCHBHEIE MOCTYINVIEHHS BOJBI I10J{ Hano-
poMm. Pacxoael GuABTPYIOUIEH BOJIBI H3MEPSJIHCE, a ¢e NYTH
MPOCJEKHBAIUCh 1BETOBHIM cnocoboM. Xots Obljio npo0y-
PEHO 3HAUUTEJBHOE KOJNHYECTBO CKBaXKHH, MOJHYIO KapTHHY
MOBPEXJAeHHH COCTABHTh HEe y1aJoch, H MO3TOMY MPHUIIOCH
MpoiiTH CHEUHAJbHYI0 IIaXTy B INIHHHCTOM sijipe 10 ee
ocHopauuda. [locie Toro Kak 0Kasanoch BO3MOMKHBIM OMO-
pPOXKHEHHE BOMOXPAHMJIHUIA, H3 HHXKHEro KOHIa UaXThl
6bl1 MpolijleH TyHHENb B CTOPOHY JOHHOrO BOJIOCIYCKA
(puc. 71) naunoH 12 m.
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npﬂBEﬂEHHhIE HCCeOBAHWA MOKasaad, u4To jo rayouH-
Hbl 0KoJio 42 m ot rpefusa cocTosHHe sapa H avadgparmsl
Obl10 ropaszo Jaydllle, yeMm oxkuaanock. Huwke stoit rayon-
Hbl B sape Obln oOHapymeH paja TpeulH, Goabiueil 4acTblo
FOPH3OHTANBLHKIX HJAH c¢1a00 HAKJOHHBIX ¢ PACKpHITHEM
y Bepxopoi ctopotbl a0 10 em. B cyrmunuctom sape Oblin
oOHapyseHbl TMMOBpeXJeHHbIe YYaCTKH, rje raHHa Owlia
MOYUTH NOJHOCTHIO BLIMBITA H OCTABAJICH TOJIBKO TPaABHHHLIH

CKeJIeTHBIH MaTtepuaJj. ITH yuyacTKH NPOCTHPATHCHL JIO JIOH-
HOTO Bojocnycka H uMmenn toawuny ao 40—50 cm. lon-
HBIH BOJAOCNYCK yaadock o06cnefoBaTh TOJbKO B flpape
1959 r., korna OBLIO MOJAHOCTHIO OMOPOMHEHO BOAOXPAHH-
auue. B nem OpliH oO0HapyKeHbl TPEUHHBI ¢ PACKPHITHEM
nopanka 2 cm. Hepes sTH TpeuldHbl Boja noctynaga oj
HanopoM B siapo. I'lepen npoxojakoii HHCNEKIHOHHOH 111aXTHI

H TyHHenst Oblla npoBejena onbITHAA EMEHTAalUHd LeMeHT-
HO-TJIHHHCTBIMH CYCMEH3HAMH, KOTOpas MNOATBEpAMJA BO3-
MOXKHOCTD BOCCTAHOBJIEHHS NPOTHBOPHALTPALLHOHHBIX
ceodcTB aapa. llocae oKonuaHud HCCAENOBAHHA wWaxTa H
T}-’HI-EE'..TII::- 5&-]-!”’1 TILATEJbBHO 3dMOJIHEHR] I".HHHﬂﬁ. nocmhae 4vero
KOHTAKTHHRIE 30HLI OBIIH NPOUEMEHTHPOBAHLI YKa3aHHLIMH
BBILIIE CYCTEeH3HAMM.

B 1958 1 1959 rr. eute aBe waxthl OBLIIH NPOHAEHBl C Ha-
MOPHOrO OTKOCA K YUacTKy noBpexaeHHoro sapa. beiao
VCTAHOBJEHO, YTO 3JIeCh BHIHOC YacTHIL TakikKe Obll HHTCH-
CHBEH, H AP0 OBLIO NPOUEMEHTHPOBAHO TEMH e CYCIIeH-
JHAMH.

HaubGoabmine TPYAHOCTH MPEACTABIANO H3yueHHe OCHO-
panua naotunsl. Ha yuactke ponnoro sogocGpoca B oCHO-
BAHHM 3ajeraju CJOH Cepoil BakKKH.H IIHHHCTHLIX C/aHUEB,
yacTto nepeMmexalommuxcs apyr c apyrom. Ilpobypennbie
B O0JBUIOM KOJHYECTBE CKBAMKHHBLI MO3BOJHIAH YCTAHOBHTD,
YTO OCHOBAHHE Ha 3TOM y4YacTKe TakmkKe ObLLIO CYUECTBEHHO
TOBPEKACHO B pe3yiibTaTe B3PBIBOB, 3TO e NOATBepPAHJIH
HCCJIeA0BAHHS B CHCIHANBHO TMPOHJACHHBIX WTOALHAX 00-
et aanHoii okosno 150 .

[1pu onpenenennn cocraBa pPeMOHTHLIX paboT HCXOAHJH
H3 MPHHIKNA, ¥TO A5 TAKOr0 OTBETCTBEHHOIO COOpPYIKeHus,
Kak naotuHa 3opne BwicoToit okogo 70 a, Henb3s orpa-
HHUYHTLCA JHKBHAAUMEH TOAbLKO oOHapymKeHHbIX jedexTos,
HeoGxonuM0 obecneynTh NMOJHOE BOCCTAHOBJEHHE NJOTHHEL,
ofecneunBaiollee ee HamexHyio palboTy B TeueHHe paja
NOCASAVIOIHX AeCATHIeTHH.
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lanepesi poHHOrO BoOAOCHycKa Oblla MOJHOCTBIO Mepe-
ctpoeda. Cranbnol tpybonposoa asaMerpom 1400 mm Grin
ycranoBaeH B OeTOHHOM TyHHeJde Bblile aHadparmel,
a ocralonieecst NPoOCTPAHCTBO B TyHHese Obljio 3anoaneHo
GetonoM. Flayuenne OCHOBaHHSI MOKa3ano, UTO HMEIOULHXCH
CBeJCHHH HEAOCTATOUHO [AAA BHIPaGOTKH HAaleXKHLIX pe-
MOHTHBIX MepOnpHATHH. B cBA3K ¢ 3THM O6uiaM NpoBeacHbl
NOMONHHTENbHEIE HeeaeoBaHHd., Kak BBISICHHIOCH, 3aJe-
raHie nopoi B npapom Oepery joauHbl Oblsio Gonee niau
MeHee PaBHOMEPHBIM; 3aTO HaA JieBoM OGepery HMeaH MECTO
MHOTOYHCJICHHLIE TEKTOHHYECKHE HapVIUeHHs, VYBeJaHYyHB-
HIecs B pe3ybTaTe B3PBIBOB. ITOT ydacTok Obli BecbhMma
HYBCTBHTCJEH K [])H.Tlh-T]'lEl-lHﬂHHHM [npouneccaM H JIETKO noma-
Beprajcsi cypdosun. 310 ObIIO0 €AHHCTBEHHBIM 0GbscHEe-
HHEM 3HAYHTEJLHBLIX [MOBpeKAeHHH oCHOBAaHHA BOJAONH, DHIAb-
TPYIOULEH H3 NOHHOTO BOAOCTIVCKA,

Nepeyio ovepedb TMPHMEPHO [0 OCH [JIOTHHBI [10]1
A1poM Obl1a BHIMOJHEHA OQHOPAAHAA LEMeHTallHOHHas 3a-
Beca ¢ naowaasio nosepxrocty 21 000 m2 Ilepronavasnbio
paccToaHHe MeAY CKBaAXKHHAMH NPHHHMAJOCL 5 M. 3arteM
OYPHACA PS CKBAXKHH MEMKAY HHMH, T. €. HHTePBAJ MeX1y
CKBaxHHaMu ctaa 2,5 . Ha tex y4yacTkKax, rje norJjoiie-
Hue Owino Gomee 2 a/munm wa | », npu nasieHun 5 ar
3aKJalbiBaJlach TPEThSl CEPHA CKBAXKHH H HHTEpPBAJ Mex1y
CKBaXKHHaMHu cranoBuacs 1,25 m. Hapywennas ckana mewmx-
Ay OCHOBaHHeM JHa(parMbl H YCTPOEHHOH CMOTPOBOI M0-
TepHOH yOupanack H 3aMeHsanach GETOHOM.

Jlag npejoTBpauieHHs NOCTYIVIEHHS TPYHTOBHIX BOJ
B IJIHHSHOE AP0 nepejl 3aBecoil H3 HOBOH HHCMEKUHOHHOI
ranepen Oblla yeTpoeHa FOPH3OHTAJLHAS HeMeHTAUHOHHAS
3ageca B DHe paga BeepooOpasHO pacXoAsilUIHXCA CKBA-
wuH. O6mwas naomaab 3aBecwl 5000 x2. Mexkay stoii aa-
BECOH M OcHOBaHMeM ycTpoen jpenaxs. Mcenenosanus no-
KasaJjii, YTO BOCCTAHOBHTL MJOTHOCTL TVIHHAHOTO fapa He-
BO3MOXKHO. LleMenTauust GeToHHON auadparMbl TOAUIHHOMN
nouu3sy 4 s v nopepxy 1,25 u Guina BecbMma croxuoil. Ona
MPOBOANIACE H3 TOTEPHBI BBEPX M ¢ rpefHs BHH3;, pac-
CTOAHHA MeXly CKBaxKuHHamu Owmau 2,6 w 1,3 m. Cocrasn
UeMEeHTHO: FIHHHCTOH cycneH3un noabupasicsi Ha OCHOBe Jia-
OopaTopHeix Hcenepopaunii. [locaeayioulee KonTpoabHoe
Oypenye nokasano, 4to Goabuioll o0LEM HHBEKTHPYeMOil
CYCHEH3HH 3anoJHHJ MNMPOCTPAHCTBO MEMAY TIAHHAHBIM #i-
poM H anadparmoil, co3gas MecTaMH NPOCJoil TOJUIMHOMN
no 20 ca,

159



[Tocrosinnbiii KOHTpOJL 32 paboTOH OCYLIECTBAAJICSH
¢ MOMOUILI0 KOHTPOJbLHO-H3MEPHTENbHBIX CKBaXKHH oObuiei
anunoi 2774 m, npoOypeHHEIX B 3asece. Kpome TOrO,
1520 m cKkBa)XWH ObIO NPOHAEHO B siipe nepej 3aBecoH.

B pesyabTate BcexX NpoBeNeHHBIX MEPONPHATHH (HIb-
TPALHOHHBII pacxoj COCTaBHJ Becero auus 8 af/cex. 1o no-
BpEXKAeHHS MJOTHH 3TOT pacxoa 6wl pasen 20 a/cex. Ha-
Gniofienns B TeueHue 6 Jetr noaTsepaHdan cTaOHAbHYIO pa-
60Ty NpOTHBOGHALTPALHOHHBEIX YCTPOHCTB NJAOTHHEL.

Hayuyenne npuyMH M Xapaktepa paspylieHuii Ha IJOTH-
He 3opne, a TakxkKe ONLT MNPOBEJEHHA PEeMOHTHBIX pa-
60T MO3BOJHMJH ABTOPY JAOKJaja cjleN1aTh claeaylolliye Bh-
BOJLL:

l. UutencuBuocts KosebaHnHil, BBI3BAHHBIX B3DHLIBOM,
onpejeauT He yaxanock. MasecrHo, oaHako, uTo aHaso-
THYHbIe B3PbIBbLI HA nJaoThHHe Msue B 1943 r. Gbian 3aperu-
CTpHpOBaHbl ceilcMHuecKkoi obGcepBatopHeil B r. I eTuHrene,
Haxoasawencs Ha paccrosHun 150 xkm. Ilo-BHauMomy, HH-
TEHCHBHOCTh KoseOaHHi Oblia 3HAYHTENLHOH,

2. Cneayet n3berath HerHOKHX KOHCTPYKUHH NPH CTPOH-
TeJbCTBE MJOTHH, KOTOPhie MOTYT OBbITh MOJBEpPKEHH CceH-
CMHYECKHM HJAM HM noaoOHBIM Harpyskam. Jlyuyme ecero
MPOEKTHPOBATL KOHCTPYKUHH € HEOOXOJUMBIM UYHCJIOM OCca-
AOYHBIX WIBOB, JIONMYCKAIOWHKX 3HAUHTEJIBHEIE NOABHKKH.

3. Ilpeacrasnsiercs, uTo TakHe IVIOTHHbI JIOJI2KHBI OBITh
3anpoekTHpoBaHb TakuM obOpasom, utoObl Obiin obecrne-
YyeHsl NMOCTOSAHHBIH KOHTPOJL 332 HX paboOTOH H BO3MOXKHOCTD
nposeaennd 3¢dexTHBHBIX peMOHTHLIX pabot. [IpakThue-
CKH B IJIOTHHE AOJKHO OBITb npenycMoTpeHo HeoOXOoaHMoe
KOJIMUECTBO rajepeil M I1axT, H3 KOTOPBIX MOMXKHO ObLIIO Obl
NPOBOAHTE PaboThl No MOBLILLIEHHIO, BOJOHENPOHHIIAEMOCTH
MAOTHH.

4. OnsiT peMoHTa NJOTHHE 3oplie mnokKasblBaer mnpa-
BHJILHOCTh NPHHIMNA HEXKeAaTeJbHOCTH YCTpONCTBA B TeJe
3eMJISIHOH MJIOTHHEBI BOJONPONYCKHBLIX coopymenuil. Ilpu ne-
H30EKHOCTH HX YCTpoHCTBA MeTaJlIHUeCKHe TpyOonpoBo/ikl
TAKHX BOJOCMYCKOB JOJIKHEI YCTAaHaBJHBATLCA B ¥KeJjeso-
GeTOHHBIX Tajepesix co cBoGoOAHBIM aocTynom K HHM. Kow-
CTPYKIHH BOJOCNYCKOB JIOJKHE JONYCKATh NOJABHIKKH. Kak
rajepesi, TaKk H CaMH BOJOCNYCKH JMOJKHBI OHITE 060pYy0-
BAlEl C BEPXOBOH CTOPOHKI 3aTBOPaMH.

0. JXesaTesNsHO B Nepylo ouepelb AJSA 3eMJASHBEIX IJ10-
THH TpPeAyCMOTPeTb TaKHe pasMepnl  BOAOCOPOCHBLIX
YCTPOICTB, KOTOpHE 6l o0ecneyuin BO3MOKHOCTL OBICTPOH
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CpaboTKH YypoBHS BOAOXPAaHHWIHLILA /10 OTMETOK HHIKE TropH-
30HTa MepTBOro o0BLeMa.

6. B naotHHax ¢ IAHHHCTBIMH AlpaMH (PHALTPHL! 3a -
poMm jposxHbl ObITH paccuuTaHbl Ha HeponyuleHue cyddo-
3HM JlaXke NPH HAJUUHH TPEULHH B sijpe.

7. OneiT npoBejleHnsi PEeMOHTHBIX paboT Ha NAOTHHE
3opne noATBEPAHJ BO3MOMXHOCTL BOCCTAaHOBJIEHHS MOHO-
JHTHOCTH CHJBLHO NMOBPEMJEHHBIX MJOTHH MYTEM HHBEKUHH
COOTBETCTBYIOUIHM 00pasoM noaoOpaHHBIX cycneusui 6e3s
3aMeHbl D0JBbIIHX 00BLEMOB TeJa MJAOTHHBL

Joxkaan (J1-24) K. A. Maabuesa u M. B. I'nn3zbypra
MOCBAUIEH BJHAHHIO HaAlpPAKEHHOro coctoaHus OGeroHa Ha

LOJTOBEUHOCTD 6eTOHHBLIX
MJIOTHH, BO3BOAMMBLIX B CYPO- 60
BhIX  KJHMATHYECKHX YCJO- sgl-L T\
BHAX, 5p
JeTanbHLle HCCIENOBAHHA 48 2
nopeaenus Oetona Ha 00ab- 4
WoM uHeae OeTOHHBIX M JKe- 4 &b 8
N1e300€TOHHBLIX THAPOTEXHHYE- . “
CKHX COOpY’KeHHH B HaTyp-  ;, t\i
HBIX YCJOBHAX B paHoHax c¢ . oA
PA3HBIM KAHMATOM MOKasaau, 2
4TO paspymiennss OeToHa Ha 7 1N
MOBEPXHOCTH COOPYKEHHs Ha- .
YHHAETCA B 30HEe MEPeMEHHBIX  ©
ypoBHeit Boabl. HMuTtencus- %
HOCTb pa3pyulleHHs TeM Bhbllle, g
yeM HHIEe KauecTBo Oerona M 4 1 %

yeMm Yaule MEeHseTcss ypoBeHb
BOjibl. B MArKOM HJAH MACKO
yMepeHHOM KJaHMaTe npH or- Pue. 72, 3aBHCHMOCTb MPOMHO-
CYTCTBHHM CYpOBOH SHMBI pa3- €™ OT BAKHOCTH BO BDEMA
HenuiTauui  obpa3uos.
pywieHHsl OeTOHA HEMMIYOOKH | _ oo oo o e aseln b Bospacre
H HOCAT YHCTO TOBEpPXHOCT- | rosa; 2— 10 Me | mec.
HBIH Xapakrtep. B paitonax
e ¢ cypoBoil 3uMmoii Ha Ypaae, 8 Cubupn takHe paspyiue-
HHA pasBuBaloTca OblcTpo H TpebylOT npoBelieHyvs PEMOHT-
HLIX MEpOnpHATHIA.

Habnonenna nokasanu, 4To HeT OCHOBaHHH onacaThes
paspyiieHus GeToHa B pesynbrate (DHABTPALHH BOJBI Yepes
6eton. Ilpu stom umeerca B BHAY, UTO peuyHas BOJa peako
GLIBAET OueHb arpeccHBHON. ABTOpaM HEH3BECTHB! CJAYy4YaH
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cepnLesHoro nospexaenus 6erona noj AelcTteHeM duiabTpa-
ILHH.

CoseplueHHo japyras KapruHa Habaiogaercsas B TOM Cay-
qae, ecan OeTOHHAA KOHCTPYKIHSA CHJABHO Hanpsmena.
B stoMm cayuae, ocol6eHHO NpPH 4HaCTLIX CMeHax YpoBHeid
B 3HMHee Bpems, nossiasercsa paa TpewHd. Boaa nponu-
KaeT B 3TH TPeULHHb H 3aMep3aeT B HHX NOcjie BPEMEHHOro
CHHEHHA YPOBHA. 3amep3aHHe M OTTAHBAHHE NPOHCXOAAT
UHKJHYECKH, H, Kak mnokasaau HabJioaeHusa, HauyHHaeTcs
HHTEHCHBHOe pa3pylienHe Getona. HeoOGxoaumMo oTMeTHTS,
UTO B TOM YK€ COOPYMEHHH Ble 30HBI NepeMeHHbIX YPOBHEH
HHKAKHX nmoBpemjaeHnd OetoHa He OBIJIO OOHAapyIKeHO.

Boo6ue rosop#s, uem Bblle cojepixaHHe BOAL B OeTO-
He, TéM HHXKe ero NpovyHoCTh, TAK KakK C MOBLILEHHEeM cO-
fAepxanua BoAkl B obuiem caydae 3aBHCHMOCTb ITPOYHOCTH
OeToHa OT ero BJAXKHOCTH B IepPHO NPOBEAEHHA 3KCIEepH-
MEHTA MOXKHO NPHHATL JHHelno#l (puc. 72):

'f]_R'" 1 W — Wy
Koz ' o T
rne Rpy— NPoYHOCTL BJaXKHOro GeToHa NpH BAAXKHOCTH @
(B npoleHTax no secy);
Reyx — npounocTh cyxoro 6GeToHa MpPH BAAKHOCTH W@,
a — Koappuument pasmaryeHusa OeToHa.
HnutencuBHocTs paspyuierns GetoHa B COOPYMKEHHH 3a-
BUCHT OT €ro BOJ/IOHACLILIEHHS, T. €. OT €ro NpoHHLaeMOoCTH.
[Ipeanoaoxum, 4yto uasTpauus B OeTOHe NPOHCXOAHT 11O
UHJIHHAPHYECKIM KAaNUAAgpaM MJH  [UeJeBHIAHEIM MHKpPO-
TpemuHam. Hinoas3ya ypaBHeHHe ABHMKEHHS BA3KOH KHI-
KOCTH, MOKHO BLIBECTH 3aBHCHMOCTD
pt—pt oP
gy i g

— ] —

rjae u— WHTEHCHBHOCTh (PHALTPALHH B Kanwijisipe;
|t — PACCTOIHHE OT IeHTpPaJbHOH OCH Kanujijaspa Jo
paccMaTpHBaeMOil 4acTHILEL YKHAKOCTH;
p — pajiuyc Kanuiasapa;
1 — AHHAMHYECKas BA3SKOCTb MHIKOCTH.
Haa menesujgHOR TPeUlHHbl aHAJOTHYHO
d* — p? P
21 ox
rie d — noJIOBHHA LIHPHHBI TPELIHHBI.
Ecan npeanonoxurtb, 4To NpH HanpsKeHHH Oetona H3-
MeHseTCsi reoMeTpHsi nyTell (DHUABTpPAIlHH, TO NMPHBEJIEHHbIE
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YPaBHeHHS HHTEHCHBHOCTH (DHJALTPALUHH NPHMYT BHA

e BLOP L e(—p) ],
nm T TR e i '
Ry dpP 1] II:I—-}J-:] 13
_“‘“‘—Bq'ﬁx | ﬁ ‘1

rie & — OTHOCHTeNbHass Ae(opMallHa pacTAKEHHS:
p — kosdduunent Ilyaccona nas Getona;
P — oTHOWIEHHE nNaOWAAH nyTed (PHABTPAUHH (Kanuna-
~ JIIPOB WJIH TpeliWH) Ko Bcell maomanu (H3MeHser-
cA B npouecce gedopMHpYyeMOCTH wMaTtepHaJa).
Kospdpuunent ¢uabrpaunn oObYHO onpenensercs H3
VpaBHEHHS

= kR oF :
¥ Ox

[IpupaBusiB BeIpaxKeHHs B TpexX IOCJAELHHX YPaBHEHHAX
H npeHebperasi BeJIHYHHOH e(l—p), MOMKHO NOJNYYHTbL Bbl-
paxkenusa agas Kospduunenta QuUALTPAUHH R Kak aas cay-
yas KanuaJdspHbIX XOA0B, TaK M A8 cJydas LeJeBHIHbIX
TPELLHH:

k=g—;-Pﬂ[1 | ‘“?HJE: |

Y | s(l—p) }*
b= d* [1 | ]

§

CrennanbHO NpOBEJEHHBIE HCC/eNOBAHMA NMOKa3aJH, uTo
NpoYHOCTL OeToHAa 3aBHCHT OT HANPAMXKEHHOrO COCTOSIHHA.
K. A. Maabues npeaaoxun taba. 17, Bbipamaiouiyio npe-
NeJBHYIO MPOYHOCTh B AOJAX NPOYHOCTH MPH OCEBOM pacTd-
HKEHHH.

B 3akniouenHe aBTopbl YKA3BIBAIOT Ha HeoOXOJAHMOCTb
H3GeraTh NpHMeHeHHs, OCOOEHHO B CYPOBHIX KJAHMaTHue-
CKHX VYCAOBHAX, PACTAHYTHIX KOHCTpYKUHiL. [lo-Buaumomy,
B CYPOBBIX KJHMATHUECKHX YCJOBHSIX cuaeayer uaberarth
MPHMEHEHHST TOHKOCTEHHBIX THPOTEXHHUECKHX COOPYHKEHHH.

Hoxaan (J1-32) wrocaasckoro cneuuasaucra b. Paiive-
BHYAa T10CBSLIEH CTPOHTEABLCTBY MNJOTHH NOA B[‘.lﬂﬂl'i H B He-
OG1aronpHATHEIX yCaoBHAX. B stom noknage paccmartpupa-
eTcst CTPOHTENBLCTBO JABYX IJVIOTHH H3 MECTHLIX MaTepHaJoBn
OTCEINKOH B BOJY, OAHA H3 KOTOPHIX — B paiioOHe C HHTEeH-
CHBHBIM pa3BuTHeM Kapcrta. Cxema ucnoan3oBaHusa p. lop-
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TaGanua 17

3aBHCHMOCTh npeaedsHol npouynocTH GeToHa
OT MPOMHOCTH NPH OCEBOM PACTHCHHH

Hanpsse nns
OfinHe BEpadcieE AA8 mojcveTa B Havane paa-
Bua HanpsseHHOro HANPARCHUR B IIH'-[H.FI-E paapyieHna PYIIEHHS A
COCTONHIA ay Losax mcmn
B 08X Ry pasp NpOTHOCTI A
pacTaxcuHe
A
Ocepoe pacTaxenne 05 =0, =0} 5= Ry, = ¥ & 1,0
_ A
Ocepoe cxaTHe 0g=0,=0; —9, = —Ryp= 7 4.0
A
IByxocHoe pacTdeHne o6 =0; ¢, =0,= o 1.0
A
Jlsyxochoe caThe 0, =0; —0, = — 9y =7 4.0
2
Tpexochoe pacTsikexne 6, =0y =0;="7" 1.34
Tpexochoe cuaThe —0, = —8, = — Oy = — OO s

nHag 3era npeAycMaTpHBAeT CTPOMTEJLCTBO MATH [MJOTHH.
lopuas 3era Geper cBoe Hauajao Ha oTmMeTke ~ 650 m; ee
rogopoit ¢ctok ~ 1 ku® JlonnHa pexH CJ0KeHa H3BECTHs-
kamMu. Ha wyuacTkKe aAaMHOH OKOJO 2 KM peKa TeuyeTr 1o/l
eMJiel W BBIXOJIMT HA TNOBEPXHOCTb B BHAE O0JbLLIONO
HeToyHHKA. [ojloBoe KoJiHuecTBO OcajKos B DacceifHe peKH
2 500—3000 mm. Cxema npeaycMaTpHBaer CTPOHTEILCTBO
pHauane naotuHel Causbe. [laotuua Beprau BbicOTOH

&

7,06 - -

- E?Ilﬁ
dso-_ 1280 _ 620 1520| |

[y 5.3 -

e —— g |

' [ — ﬂ Jl":___— | =
T —— - .

e N7 ——¥: \ A
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: :ull- | E:' © __EI 5,
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Pue. 73. Yayumennwit Tenosoft npoduas naotinsl Beprau.
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17,5 # umeer cBoeoGpasuwblii THNOBOH npobuab (pHc. 73).
Teno nnoOTHHB OTCHLINAETCH H3 TVIHHB (TAXKeAbIe CYIVIHHKH).
Bepxosoit # Hu3oBoi ortkocet |:1,6; mMpuua no rpe6uio
5,5. O6a oTkKoca VKpPenasiorcss KaMeHHOH OTMOCTKOH ToJ-
wpnod 0,35—0,00 . B ueénrpanbioil 4actH nAOTHHBI npe-
AycMaTpHBaeTcsa JpeHaHas raaepes, obcbhinaHHas rmnec-
YaHBIMH (DHALTPOBBLIMH TPH3MAMH, HMEIIUHMH HapPYXKHBIH
orkoc 0,7. PaGoTel NpoBOAHIHCE B CJHEAYIOIEM MOPHAKE:
cHayana oTrcohinajduch OOKOBBIE MMPH3Mbl H3 KpPYINHOro rpa-
BHA M TraJibKH, 3aTeM MeXAy HHMH YKJAaabiBaJjcad TJAHHH-

o 615,90
rﬂmfﬂ,iﬂ - ;: Y
- ir. .:' T"‘n
500 n-}rf\. -:."';t.. 2
1 o, d S o J
4 ' D PSRN
1000} 53,000 e et Ry 8719
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o Lo, 0} " AR e
_—— L1 — o - —
500k | f = = o A o _oTo - e
i L T i - ] = E
o — Ao b a b A . _“1-'-' b -
(-1 L3 ¥ = = - N
ook | -~ A of g i :
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i ] ;;.-. —_ : - . . - r-"j
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Puc. 74. MeponpHATHA no YNJAOTHEHHID OCHOBAHHA MJAOTHHHE,

CTHIH MaTepHaJs, BKJIOUAIOUWHH TaabKy W OVibIKHMK.
B uentpanbhoil yacTH yKJaabIBaJAHCh NECOK M rpaeHii, o6-
pasyioune EHTPaabHBIH ApenHax. [laf yKaTKH Hcmoab3o-
BaJIHChb KATKH C WIHNAMH THNA €OBEUYbHX XBOCTOB».

OcHoBaHHeM IJIOTHHEI CAYXKAT AJJIOBHA/ABLHLIC TPYHTHI,
KOTOpPBIE YKPenadaloTcs HeMEeHTAalHeH ¢  HCNoOJL3OBaHHEeM
UeMEeHTHO-TJIHHHCTHIX  cycnensuit. [lpu stom npowcxoaur
3aMOJHEHHEe KApPCTOBBLIX BOPOHOK, HMEIOULIHXCSI B KOPEHHBIX
noponaax. lLlementauus npoBoansace NOA  JlaBJEHHEM
2,2 keclem® spycamu Beicotoii 2,0 m. llemenraunonube
CKBAKHHBI OYPHJIHCL ¢ NOBepXHOCTH OGAaHKeTOB y 00eux mat
naoTHHbL. Bee neenenosanua npoBoJAHANHCH B MOJEBBIX YCJI0-
BHAX. IJKCnayartamus Mokasana NpekpacHoe COCTOAHHE 3a-
LEeMEeHTHPOBaHNoro ocHopanus. CxeMa UeMeEHTallHH OCHOBA-
HHA moa naoTHHoH Beprau nokasauna na puc. 74.
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OrNABJEHHWHE

BEEBCIOBRRE & . W & o s s & oy e w w  wow
PA3JIEJT NEPBBIF

CTponteascTBO GOJABIHX NJAOTHH B celicMUvecKknX paiionax

Fnapa nepoas. O6wmue BONPOCL I HOPMbI NPOEKTHPOBAHHA

CEHCMOCTORKMX DJAOTHE - . & " o o & & %, & s .=
Fmapa Bropas Pacuer cellcMOCTONKOCTH GETOHHBIX ApPOMHBLIX
MJAOTHH PR SR o e PSRRI O L I e )
Faasa rpersa Pacuer ceflcMOCTONKOCTH NAOTHH H3 MECTHBIX
HET'EPHEII.IGB L L L - - L L 4 L] * LJ L] L
FTnasa uersepran Onelr npoexrnpoBanus ceficMOCTONKIX
MAOTHH H3 MECTHBX MaTEpHaaoB . . . . . .+ .« .
Faasa naran Harypuible nceaegosanns koseGannii naoTHy
ADY- SEMISTDACCHMRX " = .' W . o Gl Y e s

PA3IEJT BTOPOF

CTponTeibeTBO' M IKCNAYATAUMA NJAOTHH B HeGAATrONpHATHHIX

YCAOBHAX
Fanasa mecran Bosselenne nJoTHH N3 MeCTHHX Marepua-
JOB OTCHINKON B BOAY W NpiH JOOYHICHHH NCPeanBa uepes Ka-
MEHHYI0 HAGPOCKY B NEpHOI CTPOHTEALCTBA . . . . .

Fnasa ceabmasn, Boaseaenne OCTOHHBIX TWIOTHH B 3iMHEe
BpeMA H nNoABOAHLIM OeTOHHpOBaHmeM . . . ., .

F'nasa socbman CrponTesibeTBO NAOTIH 13 MCCTHBIX MaTe-

PHAAOE B auMHee ppeMs’ . %' o '% = w4l e s .
Fnasa nesaras. Hexkoropuie Apyrile Bonpocul, cBAzanise
CO CTPONTENLCTBOM M 3KcnAvartanuneil naothn 8 webaaro-
NPHATHES "YOnoRHMME: | o Wel IS S ) L N,

INNpuaoxeunne, Iepeuens A0KAAAOB, NPEACTABACHHMX 1O BO-
npocy 35 ua IX Mexayuapoanon Kourpecce no Gaabiunm
ILTOTHHaM . - . . . ' . . N
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