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BBEIXEHHKE

3emieTpAceHuAM NMOABEPKEHH MHOTHe paftoHbi 3eMHOro mapa. Of-
Ha uerBeprad 4acTb TeppuTopHE CCCP npuxomutcss Ha paloHEL, rie
BO3MOXHBl CHJbHBIE 3eMJIeTpfACeHHA. B 3THX pafoHaxX NPOXKHBAeT OKO-
a0 40 MaH. yed. OGecneuenne cefiCMOCTORKOCTH 3AaHHA H COOpYXKe-
HHA HMeeT GOJIbINOE 3HAYEHHE NN COXPAHHOCTH Ue/I0BEYECKHX KH3Hefl,
MaTepHaNbHHIX H KYJAbTYDPHHX UEHHOCTeH, HaKOMJIEHHBIX TPYAOM MHO-
THX NOKOJIEHHA J0AeH. y . '

B nprHUMne KaTacTpO(H, BH3BAHHBIE CHABHBIMH 3eMJETPACCHHAMH,
MOKHO, eClH He NPEAOTBPATHTb, TO CBECTH A0 MHHHMyMa (@O CpaBHe-
HHIO C yllep6oM H KePTBAMH OT MNOXKAapOB, JOPOXHHX IPOHCUIECTBHI
HJH APYTHX CTUXHAHBIX GefCTBHA), €CJH BO3BOIUTH COOPYXKEHHS, XOPO-
WO CONPOTHBJSIOLIHECH CEACMHYECKHM BO3AeHCTBHAM. Beskuit pas, Ko-
raa NPHXOAMTCA CABIUATh O GOJBIIOM YilepGe, BH3BAHHOM 3eMJETpA-
CEeHHeM, KaK NPaBHJO, CTAJKABAIOTCH C HEYAOBJICTBOPHTEJbHHM KayecT-
BOM CTPOHTEe/JbCTBA, COYETAIOUIHMCS C BBHICOKON MJOTHOCTBIO HACETEHHUS.
B noxTrBepxjeHHe MOXKHO TIPHBECTH MHOr0 npumepoB. OrpaHuuHMCs.
CONOCTAaBJIEHHEM HE3HAUHTENbHO OTJAHYAILIMXCA 10 CHJAE 3eMJeTpsce-
HHi B Aragup (Mapokko) B 1966’1‘., rae norubino 10—15 ThiC. :xHTe«
seit [163], s Byxapecte B 1977 r., riae moru6ao okodo 1400 wueu. [164],
H COOTBETCTBeHHO 3emJerpscenu#t B [asam (CCCP) B 1976 r. [196] u
B Tamkente (CCCP) B 1966 r., rae npaxTayeckd MOrubmEX e - GrlI0
[129, 56]. Bce 3T 3eMileTPSCeHHS NIPOH3OULIH B TO BPEMs, KOIAa JKHTe-
MH HAXOLWJMCH BHYTPH JIOMOB, a INIOTHOCTh HACEJNEHHS B NPHBEAEHHBIX
ropojax IPHMEPHO OJMHAKOBA. '

OrBeTCTBEHHOCT: HHXKEHePOB-cTpOMTeNefi B ofecmeueHnd cefcmo-
CTOHAKOCTH COOpYMKeHHA ROJIKHa Bee GoJlee BO3pacTarb IO Mepe Jalb- -
Heflileli KOHIEHTDPAalHH HaceNeHHs BCJIeACTBHe GYPHOrO Da3BHTHSA To-
POROB, B TOM YHCJE PACMOJOXKEHHBIX B BRICOKOCeficMHuecKuX 30HaX. Tak,"

pocr Hacenenus B Epesane, Aama-Ate, T6umucu 3a 10 sner (1970— -
1980 rr.) onepexaer cpeiRHi POCT HaceJeHHs COOTBETCTBEHHO Kaxaoh
H3 pecny6JHK 3a TOT e Nepuoi B 1,5—3 pasa. AHaJOTHUHOE MOJMONKE-
HHe H B APYrHx crpaHax. Hampumep, B mociensue rogst TOJIbKO HAa 30HH

Tpex KPYINHHX ropofos Ilopryrauu, pacnoJOXKeHHHX B BEICOKOCeHCMH-
JecKHX 30HaX, Hpuxoxutcs Gonee 45°% Bcero macenemna [167].

Ocofoe Mecro B H3yUeHHH BONPOCOB CefCMOCTOAKOCTH 3aHHMAIOT |
rOPOACKHEe 30HBI, IVIOTHOCTh HACEJEHHs KOTODHX 33 HOC/TeXHHE roan |
Pe3Ko BO3pOCNa B PE3YJbTAaTe NOBHINEHHS 3TaXKHOCTH, a TAKKE B3aU-
MOYCKOPAIOINET0 PpAa3BHTHA KHJIKX PAKOHOB H IPOMHIIIJIEHEHX . 30H.
Bce 370 TpeGyeT MpHHATHA CHENHAJBHHX Mep MO 3aULHTE Ye/IOBEYECKHX |

BBeugmm HX B NPaKTHKY CTPOHTeNBCTBA,
He

i Gbuz:genppzxz C;‘::;;&JIBHWO TPAKTHKY ceficMoCTOl ik KOHCTPYK-

1945 o Bt paapa60TaI‘Xpeno mocrte  Awxa6agcxoro 3eMJIETPACCHHSE -

bl HODMATHBHEIE aKTHI, KOTOphie 06s3aTebHbI

CoopyReN mo. B ,32;(:1 ex;onommﬁenbao CKa3aJ10Ch HA COXPAHHOCTH

psaceHu#. 1o HEOLHOKPATHO MOATBEpPIK-

JAaNOCL aHa i
. JH30M NOCNEACTBHA CHIBHLIX 3eMieTpacenul, UpoHe
nocneanse roan 8 CCCP i | ponetemx

Ha PonnOX03aficTBeRNOE 3HAUCHHE Iy

HTeAbCTBa :

Bbmen;"o-ch CCCp obWenpusHago u Ansg ee pewenug TOCY1apCcTBOM

o ;({) SHAYHTeNbHHE cpescTBa. Coraacuo OnyGJHKOBAHHMIM nap
. POXKanHe cTpoHTedBCTBA IPHOJIU3HTEILHO ~ COCTaBJACT: Au9

PalionoB ceficmuyno '
CTbI0 7 6asioB.— 4 0, - :
4%; 8 6arnos—8 9 4 g 6aJs

JIOB — 12 0 i
v %. B cpexnem Al Beex ceficmuteckuy pa#oHoB, rae Hopmamm

poSnemut ceficMocTofikoro crpo-

- Ecrecrsen -
aHmcemMme;o, HT0 Mo Mepe pocra KaNHTa/I0BNIOKEHHA 3atpati Ha
He YCHIeHHS Gynyt '
Y BO3pacrate., [lostom i

BaXHHX 3apay CEHCMOCTOHKOrO c7 ! cron enmernns
34TPaT Ha ycu M '
e Olmy JIEHHe KOHCTPyKuu{ A0 MHHHMAJIBHO BO3MOKHOIO pasme

OBpemeHHqM obecrneyennn ux CceACMOCTORKOCTH '



TJAABA 1. 3EMJIETPSICEHHUS ‘
‘U MX BO3IAEACTBUE HA 3JAHUA
M COOPY)KEHHUS

E

1. [IpuuMHbBl BOSHUKHOBEHHS 3eMAETPSICEHUN

BosbIIHHCTBO 3eMJleTPACEHHH NPOUCXOIHUT H3-3a AeHcCT-
BHA CHJI, BO3JABHTaOIUX rOopbl U (POPMHPYIOLIHX 3eMHYIO
noBepxHocTh. Hayka 06 stux cunax ¥ ux Bo3feHCTBHM Ha-
3BIBAETCA TEKTOHHKOH (OT rpedyecKoro cjoBa <TEKTOH» —
CTPOHTEJIb). YKa3aHHbIe ONYCKaHHA X NMOABEMBl YYacTKOB
S8€MHOH MOBEPXHOCTH MPOHCXOAAT OYeHb MeENJIEHHO H Ha3Hl-
BAIOTCSl TEKTOHMYECKMMH JBHXeHHAMH. CTpOHUTEdsM, Kak
NpaBuJ/IO, NPHXOANTCH NPHHHMATbL Mephl IO 3aIHTe COOpY-
JKEHHH -OT NMOJA3eMHBIX TOJUYKOB TEKTOHHYECKOrQ IPOHCXOXK-
JeHHs. »

H3y4yedde npuunH BOSHHKHOBEHHS 3eMJIETPSICEHHH CBA-
33aHO C H3yYeHHEM CTPOoeHUs 3eMJH. V3BecTHO, 4TO 3eMHO#
IIap COCTOMT H3 IIOBEPXHOCTHOFO CJIOSt — 3€MHOM KOpPHI TOJI-
ImuHOA mopsaka 50 kM (rpaBHEHBIE TOPOAH  TOJIIMHON
10 kM u 6GasambTOBoe oOcHOBaHHe 40—50 KM), MaHTHH
(Bepxuui cnoit — 900 KM, HuxKEME — 2000 KM) U Aapa nAua-
metpoM okoJo 6500 kM. ITo ycaoBusiv 06pasoBanust MOPOAHE,
COCTABJISIIOLIHE 3€MHYI0 IOBEPXHOCTb, Pa3fe/SIIOTCA HA TPH
KJacca: O0cafioyHble, H3BepPKeHHbIe U MeTaMop(dUUecKHe.

Abl MOABEPXKEHbl BHIBETPHBAHHUIO, KOTOpoe ycyrybJasercs B

BbICOKOTOPHbLIX pailOHaX NPOMEP3aHHAMH W OTTAUBAHUAMH, |
YTO BeJET K HX pacnajeHHio Ha Meakue uacTuusl. [lepeme- |
[laeMble BETPOM HJ/IM BOLOH YacTHUBl MUHEPaJbHBIX M Opra- |
HHYECKHX BEUIEeCTB NOCTENEeHHO YIJIOTHSIOTCS B BHAe Nepe-

KPBHIBAOUIUXCA TIJIACTOB.

B psne paiionos semuoro mapa (Hugowesns, Anouus, i
I'aBafickue ocTpoBa W Jp.) NOBEPXHOCTb 3eMJH MOKPHIBAIOT |

MarmMaTHyecKue WJIH H3BepXKeHHbIe nopoanl KaxK pe3yJibrar

BYJIKAHHYECKOH nesitesibHOCTH. K HX YUCJY OTHOCATCA rpa-

HUTHL H 6a3aJbTHI.

ITOJIOXKEeHHEe MeXIYy OBYMS paccCMOTpPEHHBIMH KJacCaMH. ISk

NIOPO/IEl 06pa3oBaJiuch B Pe3ynbTaTe U3MeHeHHsI CTPYKTYPHI, |

MHHEPANOTHYECKOr0 M XHMHUUYECKOrd cOCTaBa OCaN04YHBIX H
MarmaTrHyecKHX TMOPOJA MOA BJHSIHHEM TeMneparypsl, naBJe-
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- 3EMJIETPSICEHHUH, OTHOCATCS
{ unH, Can-AHzpeac B Kanundopuun

The

HHA H XUMHYeCKHX BosieiicTBuit. K METaMoOpGHUECKUM T10-
POAAM OTHOCATCST MpaMop, PasiuuHBle CAAHUB H Ap.
JHast nopox Becex TPeX KJ/aCCOB XapakTepHbl YYacTKH C
IVIOCKOCTAMH ¢OpOCOB, CUHJbHOMH HapylmeHHOCThI0 nopos, ¢u-
SHKO-TEOJIOTHYECKHMH MPOUECCAMHU, NPOCAA0YHOCTHIO TpyH-
TOB, OChlIsIMH, 06BaslaMH, NJBIByHaMH, ONOJI3HAMH, KaPCTOM
TOPHEIMH BBIDAGOTKAaMH, CeJIIMH, KOTOpble cO34al0T 0cobo
(C/IOXKHbIE YCNOBHS JJIA OCBOGHHS MX CTPOHTENAMIH.
. “YIUECTBYET HeCKOJIbKO TEOPHH O NMPHYMHAX TEKTOHUYE-
CKHX [NBHXKEHHH, KOTOpbie BBI3BIBAIOT seMJleTpscHuA. B Ha-
CTosAllee BpeMs Haubosblike 060CHOBAHUS IOJIYYHJIH CJIEAy-
IOLIHe TEeOpHH: ‘ S
Iy IbCallOHHAs, COrIAaCHO KOTOPOik TIOnepeMeHHO HacTy-
TAI0T (pasbl CKATHS H PaCTAKEHHS 3€MJIH, 4YTO BBI3LIBAET
COOTBETCTBEHHO 00pasOBaHHe CKJIALYATOCTH K pasphIBH
KOpHI, ' : :

. KOHBeKLHOHHAS, KOra IPOUCXOLUT MepeMenteHHe Mmacc,
BEISBAHHOE HEPaBEHCTBOM TEMIEPAaTYp B BEIIECTBAX C pas-
JIAYHOH NMIOTHOCTBIO, YTO MPHBOAHT K NePEeNBHKEHHIO KOHTHU-
HEHTOB U ropoo6pa3oBaHuio; , :

- Moénnnsma WM npefipa MaTepuUaJIoB, npeanoaraplued,
ITO KOHTHHEHTEI OTOABHHYJHCH ONMH OT APYroro, a obpaso-
BaBIl€eCs paccTOsiHUe 3aMOMHUIOCh BOZAaMH. JI11 060CHOBA-
HU STOH T€OpHH OGHYHO MPHBOIAT (PAKT HANHYHS BBHICOKHX

A . HOABOAHBIX T'OPHBIX Xpe6TOB H3 6a32JbTa. U3 -
Ocanounsle MOPOALI MOKPLIBAIOT 0KOJO 3/4 Bcelt muomanu & P 4, H3PESAHHRIX TTy
TIOBEPXHOCTH 3€MJIH Ha IyOHHY B cpejHeM 2 KM. DTH IIOPO-

OOKHMH BHAJHHAMH, YTO YKa3bpiBa€T HA TNPOHHKHOBEHHE
pacn/iaBa MaHTHH Ha MOBEPXHOCTb 3eMJIH;

TEKTOHHKH ITHT, COTAcHO KOTOPOH BepxHss 060/10uKa
SEMJIU pasfie/ieHa Ha HECKOJILKO OTPOMHBIX MJIHT, KOTOpHIE
O NeHCTBHEM KOHBEKUHOHHHIX NOTOKOB I€PEeMeI{aioTes [0
TMOACTHIaOWEMy ciiolo. Hanpumep, ycranosseno, uro pac-
CTOSIHME MeXIy. AMepHKaHCKON - ‘EBpasuiickoit nauramu
(co cTopons Arnanthyeckoro okeana) YBEJHYHBAAOCh NpPHU-

-MepHO Ha 1 cm B rog, a mexay Adpukanckoit u Espasuii-
‘CKOH, a Takxe Muaufickoii u Epasniickoi YMEHbHIHJIOCH,
{TO NIPUBEJIO K 06pAa30BaHHIO TOPHEIX CHCTEM, B YaCTHOCTH
;j,rHM?%JIaEB, a4 BO3MOXHO M YpaJsibcKux rop. Hapsiny ¢ pas-
MeraMopdHueckie NOpOAH 3aHHMAIT [POMEK T04HOE | enpin o CONMMKEHHEM MIHT NPOHCXOLST M ux DSGUMHLIE

p POIBI 3 p y ~~} CABHIH, KOTODble 06pa3yioT TPEeLIHHbI, Ha3blBaeMbie TpaHC-
- GOpPMHBIMH pasnoMamu

. (puc. 1.). K naubonee wusBecTHHIM
pasnomam [120], koroprie smasIOTCS IPHYHHOX MHOTUX
AHatonufcKu#l Ha ceBepe Typ-
s ‘ _ (CIIA),  Aanan-Byug

OXbs IVIOTHHA») Ha rpannue Muguu u ITakucrana, Ho-
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BO3eJIaHACKHH, Anpnuiickui,
Baxwmckuit B CpenHeft Asuw, or-
paHHYMBaIOLUIAH C 0ra BoJbuio#
KaBka3s u Ap. :

IasJjenne na mnopoay Oes
pacllHpeHds] ¥ YBeJHUeHHS ee

o6beMa NPUBOAUT K pPOCTYy Ha-
NpsXKeHWH Ha KOHTAKTax MexXIy

| .

LEKN2

CTPYKTYPHBIMH 3eDHaMH, KOTO-

Puc. 1. Tpanchopmubiit pas-
pble CTpeMATCA 3aHATh "aubonee

aoM  (CTpesKamMy TIOKAa3aHo

HAfpaBJeHue ABHKEHHS) ycTOHYHBOE IMOJIOWEHHe, IIpe-
[—mauta;  2-paskmiessas  jeJibHO YIJIOTHHB IIOPOAY. 310
‘ ' ABJIeHUe TOJYYHJIO - Ha3BaHHE

. nuhaatadcud. B pesyJapTare yi-

pyrde AedopMaLHHd NOPOAH yBeJHUHBAIOTCH BIIOTH A0 ee

OKOHUATeJIbHOTO pa3pyileHusa. Takum o6pa3oM, HaKOMJEH-

Has B mpouecce AepOPMHPOBAHUA NMOTEHIHaNbHAsl SHEPTHS
B MeCTax, r/ile BHyTPEHHHE CHJIbl IIPEBOCXOASAT CHJHI TPEHUS,
IEePEXONUT B KHHETHYECKYIO, YTO MPHBOJUT K cOpocy HJd
CABHTY, a, 3HAYHT, H K 3€MJIETPACEHHIO. - ‘ '

JIBHXXeHHS 3eMJIH NpH 3eMJETPACEHHAX HOCAT XapakTep
BosiH. CyllecTBYIOT TPH BHAA BOJH: NepBUuHble (primary)
P u Bropuunble (secondary) S, KOTOphie COOTBETCTBEHHO
Ha3HBAIOT NPOAOJHHEIMH H IONEepeYHbIMU, a TaK¥ke MoBepx-
HOCTHBIe BOJIHBI. CKOPOCTb PacmpoCTpaHEHHsT BOJH 3aBHCHT
OF CBOHCTB IpyHTA. ’

[TpononcHas BosHA HMeeT MAaKCHMAJbHYIO CKOPOCTb MO-

psaka 8 km/c. [Ipu ee mpoxoxXaeHHH YacTHLLI TPyHTA Nepe-
MeIlaloTcs BAOJb HaNpaBJieHHS ABHKeHHs BoJHBL. [lomepeu-

Hasl BOJIHA BHI3bIBAET NepeMEelieHHs YacTHIl TPYHTa NepleH-.
RUKYJASPHO ee JBHXKEHHIO, U CKOPOCTb €€ paclpoCTPaHeHHS
yeM JaJplie’
O0beKT HAXOAMTCS OT QYara 3eMJeTpsceHHus, Tem Oosblie’
OyAer uHTepBas MeXJy TOJNYKAMH, BHISHIBAEMLIMH 3ITHMH -

COCTaBJsieT oOKoJio 4,5 kM/c. B pesyabrare,

BosiHaMH. Ha stoMm NPHHIHUIIE OCHOBAHO oOIIpelelicHHe ouara

3emJyerpsicenusi. TpeTuit Buj ceACMHYECKHX BOJH fABJAETCH -
pesyabTaToM npeo6pasoBaHusi HAa IpaHHLeE CPelbl HAa3BaH-.
HBIX NBYX BHJOB BOJIH H HOCHT Ha3BaHHe IIOBEPXHOCTHBHIX} !
win Bons Pssest. B 3aBHCHMOCTH OT CBORCTB rpyHTa cko- | LEHTPA, TOUKAX HA OBEPXHOCTH 3eMJH TpeGyeTcs pasMelre-
{ M€ 3HAYHTEJNBHOrO KOJMYECTBA CeHCMHYECKHX CTAHLHR H
} DHBJIEUEHHE CIELHATHCTOB K
'§ Hul. Tlocae c6opa cooGuiennmit

" POCTb DACHPOCTPAaHEHHST ITHX BOJH H3MEHAETCA H COCTaB-
asier [63]: . - - B B

CKAJIbHBlE TPYHTH (IPaHHTH, H3BECTHS-

KH, NeCYaHHKH TIOTHHE. -CJIaHIihl) . 1,5-5,6 km/c
TONYCKaJIbHHE TPYHTH (THHCH, Mepre- :
JH, CUEMEHTHPOBAHHBIE I€CKH) . . 1,4=3 »
KPYNHOOG/IOMOUREE rpyHTH  (W(eGHH,

TPAaBHH, TaJeuHWK) . . . ., . .- . 1,121 . »
IleCHaHble IPYHTB  (IVIHHE, ~CYIJIHHKH, i
cynecu) e o o oo oo 0,5—1,5 »
HaCHNHBE H NOYBEHHbIE IPYHTH 0,2—0,5 »

~ Mecro, rae npoucxopur paspyuieHre nOPOABI, OGLIYHO
pacnoJoxeHo Ha HeKoTOpo# riiyOMHe M HOCHT HAa3BaHHe
O4ara, Wjx THNMOUEHTPA, a NPH 3HAYHTENbHOH 06/aCTH pas-
pyweHus — o6aacTbio ouara.

3eMmnerpsiceHns gensrtcs Ha:

Hopmaﬁbnme...npu ray6ure ouara 0—70 xm,
NPOMEXYTOUHHE . , , » 70—300 xm,
rayGokodoKycHrle ... » 300 kM.

CBBIIIE

ocnennue ormeuarorcs Gombwofl BeaHuHHON BhIJI€JICH-
HOM SHepruu, HO MPOHCXOAAT peAko. Boaburas wacTs smep-
THH KOJIeGaHHS, BHI3BAHHOIO 3€MJIETPACEHHEM, NOrJIOMAeTCs
IIPH NPOXOXK/J€HUH TOMNIIMH TPYHTA,. 4TO YMEHbIIAET HX npo-
(IBJIEHHE HA MOBEPXHOCTH 3eMJIH [0 Mepe yXaJeHHds OT oua-
Ta. YaaneHHe 110605 TOYKH Ha NOBEPXHOCTH 3€MJIM OT Oya-
T8 Ha3bIBAETCA THNOUEHTPAJBbHLIM PACCTOSHHEM C. ITpoek-
UHA oyara Ha MOBEPXHOCThL 3€MJIM Ha3bIBAETCs 3MHUEHTPOM,
‘4 PaccTofHHe OT Hero Ao JI0GOR TOYKM Ha HOBEPXHOCTH
8€MJIM — SMHLUEHTPAJIbHBIM PACCTOSHHEM.

' Paspymmenbﬂmﬁ 3¢ eKT 3eMJIeTPSCEHHA 3aBHCHT B
JHCJIE  LDPYTUX DPHYHUH OT THIOLEHTPaJbHOIO paccrosius,

KOTOpOe MOXKeT OHIThb OIpefeNeHO, COraacHo puc. 2, no ¢op-
‘MyJe

o - e=VIiym, Ty
rie H — ray6una owara; L — 3MMUEHTpaJIbHOE paccms}mé.

o _Tepputopus, na koropoit omymaercs Kamioe CHABHO®
- 3EMJIeTPsICeHHe, O0LIUYHO BechbMa OGUIMPHA M AJIS OLEHKH ero
TPOSIBJIEHHS B DA3JIMYHEIX, B TOM YHCJI€ YAAJEHHHX OT SITH-

06cae0BaHuI0 3eMJIeTpsce-
- HUH O MOA3eMHBIX. TONYKAX MO
| MHOTOUHCJICHHLIM OGBEKTaM -QUEHHBAETCS BEJHYHHA NPOSIB-

JICHH? WHTEHCHBHOCTH 3eMiierpscenus. TaM, Tle uX MposiB-

~
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Puc. 2. Xapaktep KoacGaHuil TOUKH rPyHTa B 3aBHCHMOCTH OT y;xa.ueﬂuu
OT 3NHUEHTPA o

JieHHe PaBHOLEHHO, TOUYKH, COOTBETCTBYIOIiHE 3THM OO0DbeK-
TaM, COeJHHATCH, 06pa3ysa KpHBbIE, KOTOpPhi€ HA3BIBAIOTCA
usoceiicramu'. ITo Mepe ynasleHHs OT 3MHIEHTpaAbHOU 06aa-
CTH MHTEHCHBHOCTb BO3LeHCTBHS, Kak MpaBuio, ybuiBaer.
B 3omne, Haxogsuwelcsa BOAH3H 3SMHUEHTPA — 3MHUCHTPAMb-
Ho# o6JacTH, Xxapakrep KoJeOaHHA NMOBEDXHOCTH 3€MJIH OT-
JHYaeTcsl OT OCTaJbHBIX 30H, Ile NPOABJAAJIOCH 3eMJeTpsce-
HHE. ' ' _
- s snuneHTpasbHON 06J1aCTH XapakTepHO IIPOsiBJeHHe
BEPTHKAABHBIX COCTABJISIOMHUX CeHCMHUYECKOro BO3AeHCTBHS,
a Mo Mepe yAaJleHHs OT 3MHLEHTpPa AOMHHHpYOlee 3Haye-
HHe npuo6peTaioT rOPHU30HTAJbHEIE COCTaBJAALIIYE, KAK 3TO
BHIHO K3 pHC. 2. ‘
OnHON M3 XapaKTepUCTHK, KOTOpas MO3BOJIAET OUEHUTb
pPaspywuuTeabHblH 3P deKT 3eMJeTpsiCeHus], SBJSETCS KOJH-
YeCTBO 3HepPTrHM, BhiflelleHHOe B oyare. Beauyuna nosiHo#M
SHEePruu CEHCMHUYECKHX BOJIH, XapaKTePHU3YIolllass MOIIHOCTh
oyara, MOJyYyW/1a Ha3BaHWe MAarCHHTYABl 3eMJIETPSACEHHS

[149]. Marautyay 3eMJeTpsiceHUs ONpefensioT Ha OCHOBA-
3alMHCaHHON cedcMorpa-

HHH MAaKCHUMaJ/JbHOH aMIUIHTY[H,
¢om, n HaxonaT no popmyne -

M =1gA— 1g A= 1g (A/A,), @)

! TIpeacraBasiercst HesecoOGpPasHHIM K paoTe NMO OlUEHKe MPOSIBJE:

HHSi HHTEHCHBHOCTH 3€MJICTPSICEHHS B DPAa3JMYHEX TOYKAX H MOCTPOEHHI)
H30CefiCT TPHBJEKATb CTYAEHTOB HHIKEHEDHO-CTPOHMTE/bHBIX CHelHaik;

3

HOCTeH BY30B H TEXHHKYMOB, UeMy ROJIKEH NpejiIecTBOBATH CIEIMAJE

Hbl HHCTPYKTAaX YXKe Ha TepBOM Kypce OGyueHHs. 4

10

CTABAHUA 1.

»;g:,ﬂ Ha 3e§4HQM ape. 3eMseTpsicenne ¢
» ;}x{a;omen 7, €C/IH OHO NPOH30ULIO BG
YHKTA, MOMXET umets kartacTpoduueckue NOC/IEACTBHSI.

gﬁ%rél, Ao——GCOOTBeTCTBEHHO MaKCHMaJbHble AMIVIHTYRH paccMmartpupa-
H cnaboro (Hysnesoro) semiserpsacenus Ha paccrosunu L ot snu-

LeHTpa.

BaHMarﬂmyﬂy SEMJIETPSICEHHS] MONKHO ONPENEATh HA OCHO-
Ecn}p{xn H3MEPEHHH aMILIHTY[ KaXIO0ro-u3 TPeX BHIOB BOJH.
AT HAXOXKAEHHS MATHUTY b HCIIOMIB3YIOT NOBEPXHO-

CTHbIE BOJIHBL, TO IPHHUMAIOT
7 g Ag=—1,321gL

H, NOACTABJASA B (2), nMeeMm
M=1gA+1,321g L. (4)
_KHXOﬁbmHoumaeryzxy ONPENENAIOT M0 3aMUCAM HECKOJb-
. CTAHUHH, Te yCTAHOBJIEHEI ceficmorpagel, HO B MpuH-
LMne OHa MOXeT GhITh HaligeHa u mo 3allUCH ‘OfAHOH CTaH-

—
(VY
~—

_ IBE=aM+ B, (5)
The £ — sHeprus sosm, uasn ; |
> . , ydaemas ouarom, 3pr; a=1,8 # | =
12 .,Tcoo.TBeTCTBeHHoa A1 cnabbix u CHJinbIXPSEMJIETpiICEHH,?L Bi=tln
ai :K%M o6pasoM, npu Maruuryne M7 BeicBoGoxnaercs B
"M5pB3 oglbme SHEprud, yeM npu M6 u B 960 pas, yem npu
-Mo. B raba. | npusegenn XapaKTepPHCTHKH 3eMJIeTPSICeHU

KIAACCHOUKAILHS 3EMJIETPACEHHA 0O MATHHTYOE

u HX YuCJio

Xapax'repﬂcml;a 3eM.ne'rpncex-mﬁ M (B Cp )e;mee e

Per ) A FOX) 3eMJreTpsceHHly
,::"Ka'racrpod)a mxa;{e'ra ' l
PHOro mMacimra6ba

:‘mebﬂoe, PErHOHanLHOro Macuwraba 7E8 léh—g
Cp: JIOKAJbHOrQ > 6—7 IO():lgC)
- Cpennee
‘:;C‘Jxadoe MeCTHOe ) E:g ’55(5)0——0—71’88:2\

¢ pasHoy Oit |
p 3,_HOH MaI‘HHTYILOH H uUXx CpeAaHee KOJIHUeCTBO 33 OJUH

MaruuTyno#, .npe-
JIU3H HAaCeJIeHHOTO

E
C/M MAarHATYZNa 3eMJleTpACeHUs XapaKTepU3yeT OTHOCH-

-TeJIb . [ 3
"TENbHYI0. CHILY SEMJ/IETPACEHUS B Ovare, To HHTEHCHBHOCTb

. 3aBHUCHMOCTD Mexay

IIHUEHTPAJNbHOR 30HE.



Jo npu raybune ouara H onmpejensioT [0 SMIHPHUUECKOR
¢opmyne [141] -

Jo=1,5M — 3,51g H + 3. (6)

B saBucHMOCTH OT IMy6GHHBL ouara / OXHOMY H.TOMY Xe

3HAYEHHIO MarHuTyAbl M MOXeT COOTBETCTBOBATH KaK IiO-
Ka3aHo B TalJ. 2, pasiMuHas WHTEHCHBHOCTb [63].

TABAHULA 2 .
OYAr'A H HETEHCHBHOCTbBIO B 3NMMHIEHTPE

HnTeRCHBHOCTE NPH pasHOR TayGHHe H,
Maruuryna M ) 5 . T | 4
7'l M8/ — 10 -] 910
_ 6l M<T - 10 9—10 7—8
5l<Mm<8' £ 9—10 - 7-8 57
4l <M<l -8 5—7 4—5
3'<cM<ca’s 5—6 4—5 2—3

Kak BuaHo u3 TabJ. 2, npy ORHOH M TOH Ke MarHuTyne
C yMeHblIeHHeM IJIyGHHBl ouyara WHTEHCHBHOCTb 3eMJeTpsACe-
HHUS, KOTOpas . INpeACTaBJAsgeT HauOOJbIUK#H HHTEpeC A
.CTPOHTeJIeH, pacrer.

2. OueHKa MHTEHCHBHOCTH SGMHCTpﬂCCHHﬁ

Bonpoc 06 HHTEHCHBHOCTH 3eMJeTPsiCeHHA H3LABHA HH-
TepecoBas cnenuaaucroB. B XVIII u XIX BB. mosBaAnTCA
nepBHE ONMUCATe/ibHbIE MIKaJbl AJS KiaccUu(HKauuu 3emJe-
Tpsicenufi. Eme npn onucaHun HeamoNHTAHCKOTO 3eMJETPS-
ceHus: 1857 r. 6bl10 BHIJEJEHO YeTHIPe 30HH 1O CTENeHH
NOBpeX/eHHA KDPYNHBIX CTPOEHHH, T. €. COCTABJEeHA OfHA U3
HePBHX NMPUMHTHBHEIX INKaJ WHTEHCHBHOCTH 3eMJleTpsce-
HHA.

B 1883 r. 6eia cocraBieHa jecsaTHOanNbHAs IIKaja
Poccu—®@opesis, a B 1900r. cemubannpras mikana OMopH, B
KOTOPOR Kaxaomy 6aJijly COOTBETCTBYeT MaKCHMaJbHOR 3Ha-
UeHHe yCKOPeHHs NOYBH. DTa XKe INKaja, TOJbKO ycoBep-
1lileHCTBOBaHHAs, npuMeHsiercs B fmoduu M cefivac. Hau-

Goavilee pacmpocTpaHeHHe B MHDE IOJyYHiIa 12-63ng11_>naﬂ_:
wkana Mepkannn—Korkaru—3ubepra, KOTOpas COAEPKHT

3ABHCHMOCTb MEXAY MATrHHTYIAOH, TJAYBHMHOR

-KaK OIHcaTeNbHEe OpH3HAKH 3eMJETPACEHUH (B TOM 4HCJe

. OIHCaHKe NOBpeX/eHUH 30aHuH) TaK M KOJUUeCTBeHHbIE Ia-

baMerprl. 3Ira mkaaa 6uia  0g06peHa MexaynaponHon
ceficMOJIOrHYecKol accounansedt 8 1917 r. C 1931 r. 8 CLLIA
NOJIL3YIOTCS MOAMPUUHPOBAHHOH IMKaMoH Mepkadau, uau
wxanoi MM.

B CCCP nepsoii opuunannuoli ceficMuueckoii mKasnol
ABJisercst 12-6annbHas mkana WucTuryra busnky 3eMau
Axagemun nayk CCCP (wxana HP3) [64]. Yacts sTOH

-LIR&JIBL, KOTOPAs NPEeACTaBIseT NPAKTHYECKHA HHTEpeC A/
-CTPOHTe/iell H OXBATHBAET 30HHL OT 6 10 9 Gasios, yTBep K-
‘Bena Coccrpoem CCCP B kauectse roCyapCTBEeHHOTO CTaH-

Rapra [143] pas o6a3areqbHOro npuMeHeHHs. :
B ceficmuyeckoit mwkane H®3 AH CCCP pas Xapakre-

'PHCTHKH CHJIBI 3eMJETPACEHHA HCMOMBL3YeTCS PA3AENBHO HH-

S CTPYMEHTAaJNbHOe ONIpefeJI€HHE U OnHUcaTeJbHOe.

-~ Omnucanue nochencraui 3eMJeTpsiCeHHH AuddepennHpo-

-BaHO B CelCMUYECKO# LIKaJe Mo TpeM pasfenam: 1) spanus
M coOpyxeHHs; 2) OCTaTOYHbIE ABJEHHsS B I'PYHTaxX U U3Me-

HEHHE DeXXMMa IPyHTOBBIX H Ha3eMHBIX BOA; 3) MPOYHE MPH-

,-3HaKH. :

B sToft wikase, Xak # B Apyrux ImKajax, N0Jb30BaHUeE

. HECKOJILKHMHU TOKA34TeASIMU TEOPEeTHYECKH MOXKeT IIpPUBECTH

‘K PacxoxXxJieHHIo .ME)K)Iy IICKa3aHHAMH N0 OTAEJbHEIM npu-

8HaKaM. B caiyuvae, ecru Takoe pacxoxpenue BO3HHKAET,
TIPEANIOYTEHHE NOJIKHO OTAABATbCS MOKA3AHMSAM, OCHOBAH-

HBIM Ha ONHCAHHAX NOBPEeXACHUH 34AHHH U COODPYIKEeHUH,

TIOCKONIbKY | OLEHKA 3THX MOBPEXKAEHHI SBJSETCS OCHOBHORN

“UEeVIBIO IIKAJIBI.

Bonpocy cosepuiencrsoBanis = ceficMmueckol mKaas B

:CCCP yAenserca Goabiuoe BHuManne [121]. B 1964 r. 651-

Jla paspaforaHa [ukaJa (MenseneB—LHHOonﬁep—Kap-
nuk) [65]. Kpome TOro, MHOTOYHC/ICHHHE O0GC/I6LOBARAS
MOCAENCTBHA CHJLHEIX 3eMJETDSICEHHI MO3BOJUIH paspabo-
TaTh NPENJIOKEHUS MO JLONOJHEHHIO H YTOUHEHHUIO TIpexIe
BCEro OIHCATENbHOH 4YaCTU CEeHCMUYECKOH IIKaJbl [41, 56,
87,61]. _ S

' HeofxomumocTh  coBepmieHCTBOBaHHS  celCMHUECKORN
WKAJIL, OCOGEHHO €€ OMMCATENLHON 4acTH, BHI3BAHA CO3/a-

-HHEM HOBBIX KOHCTPYKTHBHHIX pelleHH#l 3[aHuil, KOTOpHIe

HCIIOJIb3YIOTCSA ' NIDH 3aCTPOHKe CeHCMHYECKHX pPaffoHOB, UTO

“panee He MorJio Guith yureHo. Kpome Toro, spanus, noctpo-
~CHHHE B ceicMUYeCKHX PafiOHaX, KaK [IPaBHIIO, HMEIOT aHTH-
‘CeACMHYECKOe YCHIIeHHE, YTO TaKKe He YYHUTHIBAJIOCh NpPeMbl-



AymwuMH MIKanamu. B pesyjbTaTe mpeoGjajamuiee UYHCJIO
3/aHdf B 30HAX, MOBEP KEHHBIX 3eMJIeTPACeHUAM, BhlIajfa-
eT 13 "HcJa 31aHHH, 10 KOTOphIM npH ofc/el0BaHuil OLeHH-
Baercs ceflcMOCTORKOCTh, €CJIH TMQMABL30BAThCSA CTaPbIMH, HO
MOKa AeHCTBYIOUIMMH UIKaJaMHu.

B HeKOTOpPBbIX CTPAaHaX MOJb3YIOTCA WKaJaMH, aHaloruy-
HBIMY TIPHMEHAEMEIM B CCCP. Tak, ¢ 1956 r. Kura#t noJb-
ayerca 12-6annpHOH ceACMHYECKOH wIKaJoH, CXORHOH CO
mkaJjaoit UP3.

Bce mikadbl cefCMHUYECKOH HHTEHCUBHOCTH BKJ/NQUYAOT B
ce6s HeCKOJIbKO MPU3HAKOB, XapaKTePH3YOUHX CHITY 3eMJIe-

»TPHCEHHH I'naBHBIM HPHSHaKOM ABJISIeTCHA CTeNeHb IOBpeX-,

fenus 3AaHuil B coopyxenuil. lIKaasl B3auMOpasauuaoTCa
10 CTEMeHH AeTaJbHOCTH ONHCAHUS MOCJENCTBHA 3eMJeTps-
CEeHHH W OTPaxKaloT CTPOHTeJbHbIE OCOOGEHHOCTH, IMpHCyLLHe
pocTpoliKkaM B PasHbiX cTpaHax. Kpome TOro, BK/IOYEHBl H
TaKHe MPH3HAKH, KaK OCTATOUHbIE BJIEHHS B TPyHTax, H3Me-
HeHWe peKHMa TPYyHTOBBIX BOJ, OMIyLIeHHe KOJeGaHHA H AP.
Ilkanel comepaT H HHCTPYMEHTaJbHOE ONpefeneHue HH-
TEHCHBHOCTH 3eMJIeTpACeHHH,

YuuThIBasi, 4TO ceiicMHyecKas wKkajna U3 chonbsyeT-:
csi 8 CCCP u B HacTosillee BpeMs, OHa H3jaraercst GoJee,
nonpoéﬂo [Tpu onucanuu MOBPeXKAEHHA 3AAHUH H coopyxe-’
Huii or 3emJerpscenu#i B wxajne MP3 AH CCCP B oraH-;
uHe OT APYrHX WIKaJ ceACMHYECKOR HHTEHCHBHOCTH 3MaHUS
pasneJsieHbl Ha JBe TPYMIIBL: 1) mo cTeneHu MOBPEKIEHUIN H.
2) mo KOJHYecTBY 3MaHHMi, nonquamnx MOBPeXACHHS TPH

3eMJIeTPSCEHHH.
CreneHb nOBpexIeHHUs 3113Hnn BKJIOUger B ceBs UeTHIpe

KaTerOpHHM: Jerkue, 3HayuTeJbHHBE, Pa3pymeHHs H 06BaJbL. f
Ilo KosMuecTBYy NOBPeXJEHui 3NaHusi- pasfesieHsl Ha.
GOJIbIIMHCTBO!, MHOTHE, OTAeJbHbe. JTH ONMpeleseHus cje-.

Ayer [IOHHMATb 1O 'OTHOLIEHHIO K ofuemy KONHIRCTBY 3ga-
HHU NaHHOH T'DYNMNEHL.
Ikana KO3 npenycmaTpuBaer, 4ro:

1) cuna semserpscenns B G6annax (GanjbHas) ompese-:

JISieTCs 3HAUEHHEM Xo, PECTABASIONUM HaHGOMbILEE OTHO-
cuTeqbHOE CMelleHHe c(epHuecKoro yIpyroro MasTHHKA
ceficMOMeTpa, KOTOpH WMeeT mepuoj CcOOCTBEHHBIX KoOjie-
Gannit 0,25 ¢ u JorapupMHYECKUR - AEKPeMEHT 3aTyXaHHs

o am o

"l"'AB JHIA 3. CMEWLEHUE MAATHUKA CEACMOMETPA

'WITyKaTypKe, OTKaJbiBaHHE

'Yy4acTKOB CTeH,
WITYKAaTyPKH, NajeHue ABIMOBHIX TPYO,
‘yeH M T. IL;
“KPOBJIM BCEro 3AaHUS WM 3HAUUTENbHHIX 4acTell ero u 60/b-

Bana Xo» MM ‘ Baan Xp, MM
]—4 0,5 8 4,18
5 0,5~1 -9 8,1—16
6 1,12 10 16,1—32
7 2,1—4 11—12 32
N 2) Cﬁﬂ‘a 3eMJIe,TpﬂC€HH$I B ﬂkaTaX, ‘rie OTCYTCTBYIOT
CeHCMOMEprI, onpenessierca Ha OCHOBAHHHU HpHBOLLHMOFO

HHXKE ONUCAHUS CTENeHH MOBPEXIEHHS M Pa3pyuIeHHd 3/a-
HHH, BO3BeleHHbIX 6e3 aHTHCEHCMHYECKHX MEepONpPHSITHH:

a) mo rpynmaM 3iaHuii: rpynma A — ogHO3Ta)KHbIE JO-
Ma cO CTeHaMH M3 DPBAHOrO KaMHfA, KHPNHYa-chIplla, camaHa
M T. I.; Tpynna b — KupnuyHble © KaMeHHble J0Ma; Tpynina
B — nepeBsinHble foMa;

6) no CTeneHH NOBpeXJEHUS (Jerkue NoBpex/jAeHus —
TOHKHME TPEUIMHBl B INTYKaTypKe M B I€yaX, OcCHiaHue Io-
fesKM M T.N.; 3HAYMTEJbHblE NOBPEXKAEHUS — TPELIHHB 3
KYCKOB . IUTYKAaTYPKH, TOHKHE
‘TPENIMHDI B CTEHAX, TPEUIMHDL B IIEPETOPONKAX, NOBPEXAeHNe
IBIMOBBHIX TPYO, mevell H T. I1.; pas3pylleHHust — Gosblve Tpe-
'IMHBL B CTEHAX, pacc/oeHue KiaaAxu, o6pylienye OTAeNbHBIX
najeHHe KapHH30B H Iapaneros, 06BaJibl
OTONMHTE/bHHIX Te-
06Basbl — OOpylleHHe CTeH, MepeKPHITHH H

“1He NedOpMauHu CTEH);
B) IO KOJIMYECTBY 3AaHME — 6onbmnHC'rBo MHOTHe, OT-
nenb}me
. B npunoxenun K ceficMuyeckok wmkane MP3 naum cue-
.uyxoume ONHcaTe/bHbie NPU3HAKH. '
' [oBesenve 34aHUEk M COOPYIKEHUR
-1 6ana. IToBpexaeHuit Her. .
-2 6aana. [ToBpexaenuit Her.
- 3 6anna. IToBpexaeHuil HeT.
4 Ganna. [ToBpexneHuit HeT.
+'5 6aJIoB. Jlerkuf CKpun noJoB H meperopofok. I pebes-

0,5. 3HaquHH xo, mepxenme B MM, yKasaHm B 1aba. 3. xauue cTekos. OchinaHue noGesKku. [IBuikeHue He3aKPHITHIX

! Tlon GOJBUIMHCTBOM 31aHUE NORAMAeTCA  OKOJIO 70 % MHOTH-
M# — oxoso 50 %, oraensHsiME — okoao 10 %.

Jmepen H OKOH. B HEKOTOprX 30aHUAX JIerKHe MOBpexne-
HHA. : .

‘e



. 3 :
6 6ansnoB. Bo MHOrHX 3JaHHAX Jerkye MOBPeXACHHA.,
- B HeKOTOpHIX 3AaHUAX Ipynm A u b 3HauuTe/bHblE NOBpPEX-

jeHusl. B peakux cayvasx PR CHIPHIX IPYHTAX TOHKHE TDe-
LIMHBI HA fOporax.

7 6annoB. B GonbIIMHCTBE 34AHHA IPYNNE A 3HAUUTENb-

HHE NOBpeXAEHUA H B HEKOTOPHIX — pa3pyiueHusa. B 6oisb-
UIHHCTBe 3JlaHuil rpynnsl b Jerkue noBpexaeHus 4 BO MHO-

I'HX — 3HayHuTeJibHbie MOBPEeXKIAEHHS. Bo MHOTHX 37aHus .

rpynnsl B Jierkue noBpexjeHHSI H B HEKOTODHIX — 3HAYH-
TeJIbHEIE NOBPEXAEHHS,

B03MOKHBI OMOJ3HH HA KPYTHIX OTKOCAX Hachimei A0pOr,’
TPEUIMHE HA J0pOrax M HapyIIeHHs CTHIKOB prﬁonposonoa :

" IloBpexpaeHud KaMeHHBIX OTpaj. _

8 6anuoB. Bo MHOTHX 3HaHHAX rpyrmbr A paspyme-
HHS M B HEKOTODBHIX — 06Bassl. B GoJbIHIMHCTBe - 31aHAH
rpynnsl B sHauHTe/bHbE TMOBPE)KAEHHS M B HEKOTODBIX —
paspymenusi. B GoapmmHcTBe 3KaHMi rpynnsl B jerxue
. MOBpPeXIeHHs W . BO MHOTHX — 3HA4YHTe/bHble TMOBpex/e-
HUS.

HeGoapliie OMOM3HH HA KPYTHIX OTKOCax BBIEMOK M Ha-
ceimeit popor. OTielbHble cJIyuan pasphiBa CTHIKOB TPyGO-
nposofos. IlaMATHHKM K CTAaTyH cABurantcs. KaMmeHHbe
orpajs paspylualTcd.

9 GannoB. Bo MHOrHX 31aHAAX TIpPymibl A o6BaJsl. Bo
MHOTHX 3[aHHAX IPyNnsl B paspyuieHHss ¥ B HEKOTOPHIX —
o6Banpl. Bo MHOrux 3faHMsix rpynnsl B 3HaudTesbHBlE NMO-
BpeXAeHHss H B HEKOTOPHIX — paspymenus. B  oFmesbHBEIX

; €TTyyaAx HCKPHBJIEHHE XKeJe3HOAODOXHDBIX peJibCcoB H MOBpe-
3KAeHusa Haceimeft nopor. Muoro Tpemun na aoporax. Pas-
PBIBH U IOBpeXJeHus TpPy6GonpoBoaos. [lamATHAKY M cTATYH
ONPOKHABIBAIOTCS. BonbumHCTBo Tpy6 u OameH paspyuma-
eTcs.

10 6aam0B. Bo MHOTMX 34 aHHSX TPYIIH B o6BaJsl. Bo
MHOI'MX 3[@HHAX [DYNIb B paspyuieHus 4 B HEKOTOPHIX 00-
BaJIBL.

3HauuTeNbHbE NOBPEXACHUS ‘Hachlmet H 113M6 Mecribie
HCKPHBJIEHHUS XKeJIe3HOAOPOXKHEIX Pe/ibCOB. Pa3piBbl Tpy6O-
npoBosioB. JLOporu nosiy4yaroT MHOTO TPEIHH U Aedopmanuf,
o6BaJnl TpyO, 6ameH, NaMATHHKOB, orpaf. -

11 6annos. Oﬁmee paspyleHue 3xanufA. PaspyuieHue
Hachinefl Ha GOJBIIHX MPOTAXKeHusx. Tpy6OnpoBoOAL NPHKO-
AAT B IOJHYIO HEIrOLHOCTH. }Keﬁesﬂeﬁopoxme
HCKPHBJISIIOTCSA Ha GOJbIIOH AJHHE.

12 6annos. O6mee paspylleHHe 3/aHu# u coopymeann.

16

TyTR

2. OcrarouHble BJEHHS B TPYHTaX U H3MEHEHHE peXKuUMa
TPYHTOBBIX H Ha3eMHBIX BOA
I 6ann. Hapywenuii Her.
2 0aana. HapyueHu# HerT.
3 6aana. Hapywenni HeT.
4 fanna. Hapyumenu# ner.
5 6aaqaoB. He6onbive BOAHBI B HEMPOTOYHEIX Bo;:LoeMax.

B enuHUYHBIX cayuyasx MeHseTcs AeOUT HCTOYHHKOB.

6 6au0B. TpeilHHbl B CHIPBIX TPYHTAX WHDPHHOR RO I cM.

) B I‘OprIX paﬁonax €IHHHUYHbIC CJay4au ONOJI3He# U OChINa-

Hus rpyHTOB. Hebosbime uaMeHeHust Aeém‘a HCTOYHHKOB H
YPOBHSI BOALI B KOJIOALAX.

7 6annoB. ToHKHe TPEIIHHb B CyXHX rpyHTax. BoJbuioe
KOJIMYeCTBO TPeUiHH B CHIPbIX IPyHTaX. BO3MOXKHH 0mOJ3-
HY Ha Oeperax pek. B ropuuix pa#fionax HeGoJibuiie OMON3HHA
H OCBblllaHHe TPYHTOB. MoryT OBITh rOpHBle OGBaJIHL.

" B oTaespHBIX cJyuasx MyTHeeT BOJA B BojoeMax H pe-

Kax. MameHsiioTcss 1e6UT MCTOYHHKOB H YPOBEeHb TPYHTOBHIX.

Bod. OTMeuaeTcss BO3HHKHOBEHHE HOBBIX HJH NponajaHue
CYUWEeCTBYIOIHX HCTOYHUKOB BOJHI. '
8 6asnoB. TpelluHpl B TPYHTAX MOCTHTAIOT HECKOJIbKHX

- CaHTHMETPOB. MHoro TPELIMH Ha CKJIOHaX rop B B CBIPBIX

rpyHTax. BoJbiune ochilaHus; ONOJ3HH H TOPHBIE OOBAJIH. -
Boxa B Bogoemax CTaHOBUTCH MyTHOH. BO3HMKAIOT HOBHIE
BoxoeMel. O6pa3yloTcss HOBble HJIH NPONAZAlOT CYIIEeCTBYIO-

- IIIHe HCTOYHUKH BOAbBL. BO MHOTrHX CAy4adxX MEHHAWTCH neGut

HCTOYHHKOB H YPOBEHb BOJHl B KOJIOALAX.
9 6annos. Tpemunsl B rpyHrax no 10 ¢cM wupHHOH, a no

“ CKJIOHaM M Oeperam pek cBhime 10 cm. Bosbmoe koauuecr-

BO TOHKHX TpeIHH B rpyHTax. [opHble o06BaJn. MHoro
ONOJI3HEeH M OCHNaHus TpyHTOB. HeboJbiude rpsiseBbie u3-

'BepxKeHus. Boapmue BonHenus B BogoeMax. HacTo Bo3HHKa-

T HOBHE UJIM NPONAAAIOT CYIECTBYIONINE HCTOUHHKH BOMHL.
10 6ana08. Tpemunsl B rPyHTAX MMPUHOH HECKOJIBKO Je-
IMMETPOB' M B HEKOTOPHIX caydasix no 1 m. O6Baawl ckan B

_TOPHBIX paOHax U y MOPCKHX Geperos. Boublime OMJIbLIBUHEL

NECYaHbIX H INMIMHHCTHIX Mace. [Tpu6oit H BEINJIECKHBaHHE BO

©- bl B BOAOEMax u pekax. BosuukawoT HOBHE osepa.

11 6annos. O6pasyoTcs MHOTOUMCJIEHHBIE TPEIHHBEl Ha

- TIOBEPXHOCTH 3eMJIH. BepTHKaNbHEIE NepeMellieHHst NIacTOB,
. Boabuve ofBaasl, onosnsHu. M3 Tpeuud BHCTYnAOT BOAOHA-
* CHIEHHBle PHIXJbIE OTJIOXKeHHs. CHUNBbHO MeHSeTCS pexuM
- HCTOYHHMKOB. H BOJOEMOB, a4 TaKXe yPOBEHb I'PYHTOBBIX BOL.

- 12 6annos. CusbHas xatacTpoda. T'u6Her 3HAUHTENIbHAS
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4acTb HaCeJ/IeHHs OT Onoja3Hefl. 3HAUHTeJbHble BePTHKAJb-
Hble M TODH3OHTAJIbHBIE Pa3PBIBLL U CABHLH. Bosbuie u3Mme-
HEeHHUS DeXXWMa  MOA3eMHBIX H Ha3eMHBIX BOJ. Oﬁpasyx_oTcs
Bojonajbl. BosHukaior osepa..Mamensiiotca pycia pex.

3. Mpouue HOpH3HAKH

1 6anm. 3eMJeTpsiCeHHe JIOALMH He omyuaercsa. Kode-
~6aHus MOYBH PETHCTPHUPYIOTCS MPUBOpaAMH.

2 Gayuna. OTMeuaeTcs = HEKOTOPHIMH, OYeHb UyTKHMH
JIHILAMH, HaXOASAUWHMHACS B TOJHOM HOKOE. ,

3 Gamna. Konebanus ormeuaiorcs HEMHOTHMHU JIIOJbMH,
HaXOASLUAMHACA B CHOKOWHOM COCTOSIHHH BHYTPH NOMelle-
BHHi. BHEMaTeJbHBIMH HaO/IOfaTeIAMH 3amedaeTcd OYeHb
JIerKOe PacKauyMBaHKe BHCAYHX MPEIMETOB.

4 Gasusa. Jlerkoe packayuBaHHe BHCSYHX npeAMeTOB H
HEeNOABHKHBIX aBTOMaIMH. Jlerkoe xoseGaHue KHUAKOCTH B

cocypax. Ciabblfi 3BOH MJOTHO -COCTABIEHHOM HeyCTOHYHBOH _

MOCYAbI. : ‘ .
3emueTpsiceHHe pacnosHaercs GOJbUIMHCTBOM JI0/eH,

HaXOAAINXCA BHYTPH 3RaHWA. B pelKux cayyasix mpocs-
naipores cudmue. [1og oTKpHTHM HeGOM omyuiaeTcs OTAe/b-
HEIMH JIHIAMH. ( ‘ '

5 6ans0B. 3aMeTHO KauaioTcs BHCSYMeE npeaMersl. Bos-
MOXHa OCTaHOBKA MasTHHKOBHIX 4acoB. M3 HamOJIHeHHBIX
COCYIlOB HHOrZA BHINJIECKHBAETCA XKHAKOCThb. HeycToMunBas
fIOCyAa W yKpauleHHs, CTOSILIHE HA MOJKAX, HHOTJA ONPOKHU-
ABIBAIOTCS. ‘

Owymaercs BeeMn JogbpMHu BHYTDPH 3XaHU# U GOJbIIHH-

CTBOM TOL OTKPHITHIM HeGOM, Bce mpockinaiorcs. YKupoTHble

OecrnokosTcs. , :

6 Gannos. Kauvarores Bucsune npeaMersl. MHorga nana-
IOT KHHT'H C MOJIOK M CABMTalOTCH KapTHHBL. MasTHHKOBhHIE
HacHl OCTaHaB/HBalOTCA. Jlerkas mebesp CILBHI"aeTCZI.-HaILa-
-€T mocyja. MHorde Jwogu BHIGEraoT H3 nomemenuit. [lepe-
ABHXKeHHe Jofelt HeycToHuMBOe. JKUBOTHBIE BHIGEraloT u3
YKDBITHH.

7 6annoB. CHAbHO KaualoTes BUcsiuMe JaMmnbl. Jlerkas .

MeGeab caBuraercs. Ilagaior KHMIH, 110Cyla, Basbl.

Bce moan BuiGeraior Hs moMemenui, HHOTZa BHINPBITH-

BaIOT U3 OKOH. [lepexsuraTecs Ges ONOPHI TPYHKHO.

8 6annoB. YacTs BucAYHX saMim nospexaaercsa. Me6ean
CABHTAETCA W YacTbi0. ONPOKMABIBaeTcs. Jlerkue npeaMeThbs
TIOACKAaKHBAIOT H ONPOKH/BIBAIOTCS.
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Jlioan ¢ Tpyxom yaepxupaiotes ua Horax. Bce BhiGera-
10T H3 NMOMeLLeHKH.

9 6a.i0B. Mebeap ONPOKHUAbIBAETCA H JioMaeTcss. BoJip-
‘1I0e GeCnOKOHCTBO XHBOTHBIX,

10 6annos. Muorouncaennsie IIOBpeXACHUST MpeaMeToB
AloMaluiero obuxona. JKuBOTHBIE MeuyTes u Botor,

11 6annos. Fubens Muorux KUTEJIeH, JKHBOTHEIX H HMY-

HiecTsa nox o6Ja0MKaMH 34aHHU.
12 6as.os. Cuabyas Katactpoda. TI'u6uer snaumresn-
Haf 4YacTb HaceseHHs OT O6BAJIOB 37aHuil. Pacrurteasbnocts
H JKHBOTHBIE NOTHGAT OT 06BasioB i OCHIlIE# B TOPHBIX
‘paiionax. )
Chenyer HOLMCDKHYTD, YTO ONMHCATE/NbHAS YACTb INKAJIK
HHTEHCHBHOCTH [aJIeKO He BCeria - corqlacyercs ¢ HHCTPY-
 MEHTAaJIbHBIMH H3MepeHHAMH. O6e w4vacTH ImKaJw MOTyT
TOJILKO ONOJNHATL OfHA APYTYIO. YuHTHIBAs, YTO YHCMO KU-
BbIX CBHIeTesell 3eMJeTpsiceHui Hecousmepumo GoJbire
- HCIa IPUGOPOB, KOTOPHIMH OCHAlLeHb] CeHCMHYECKHe, CTaH-
UHH, CyllecTBEHHOe 3HaYeHue npuoGperaer cbop HHpOpMa-
LUHK OmpocoM oueBHALEB 3eMaeTpsicenus c HCIIOJIb30BaHueM
CIIellHaNIbHBIX aHKeT. o
" Ha6aonenus TTOKA3aJ/IH, YTO AMaNna30H BO3MOKHOTO He-
[MO/Ib30BAHAA MEeTONA aHKETHDOBAHUS HACECHHS OrpaHuueH
HHTCHCHBHOCTLIO 3eMJIETPACEHHS 10 8 6aJl/IOB BRJIIOYHTED-
Ho. C yBenuuenuem GasibHOCTH 3¢ dexkTuBHOCTS aHKeTHPO-
BAHHA CHHXKaeTcsl, BCHIENCTBHE TAKECTH TICHXOJIOTHYECKOro

- T€JbHBIM NIPU3HAKAM.

OcHoBHas neus 4HKETHPOBAHUA COCTOMT B MOJYYeHUH
. AZHHBIX, XapaKTepH3YOMHKX BO3AeHCTBHe 3eMJIETDPSICEHHUS Ha
JIONeH U OKpyXaioliHe HX TPEAMETH, YTO ABJSAETCSH COCTAB-
HOH 9acThi0 ONMHCATENBHOrO pasnena ceHcMHuYeCKHX mKad.
C Meropuueckoli Touky 3peHHs HauboJiee BaXKHO BHISICHHTH

(HHA MX 1715 ceficMHYecKoro MHKDOPaHOHHPOBaHMUS.
 Hanee npusogsres gsa npumepa o6caeqOBaHHA ¢ 1O-
MOWbIO aHKET MOC/AeXCTBHN l'asnniickoro (1976 r.) u Kap-
narckoro {1977 r.) 3EMJIETPACEHUH, KOTOPhle MO3BOMHIA 60-
Jlee 060CHOBAHHO OLEHHTH HHTEHCHBHOCTb 3THX 3eMJeTpsce-
‘HHH.

. B nepsom clyyae aHKeTa BKJIIOYana CNenvVIouIHe BOMpO-



CHl: flaHHble 00 OueBHALAX 3eMJeTpsiceHust (axpec, Mecro-
HaXOXJAeHHe U 3aHsATHe B MOMEHT 3€MJIeTPSCEHHUS), KPATKYIO
XapaKTePHCTHKY 3JaHHS (caMaHHOe, KUPIHYHOe, KPYIHONA-
HeJIbHOe, YHUCJIO 3TaxKeH, OpHEHTAalLlMsi), JUYHbIE OUIYLIEHHSI,
nOBeJleHHe XMHBOTHBIX, COCTOSIHME OKDPYXKAIOIUX NPEeAMETOB,
3aMeUYeHHble NOBPeX/AeHUA 3MaHUH.

AunxeTnpoBaHue OHIJIO NPOBEJEHO cpeiu XKuTeded Byxa-
pel, Karana, I'aszau. Beero Griio monyueno 544 aukersi, us
KoTopeix 39 aHker (7 %) OKa3aJUChb HENPUTOAHBIMH  IJIs
-00paboTKH BCJEJACTBHE HeXeJaHHs OUeBHALEB OTBETHTb Ha
IOCTaBJIEHHBIE BONPOCH, 0KOJIO 3 Y% aHKeT colepiKaT HemoJ-

-HYIO HHQ)OPM&HHIO B CBA3H C TH}KECTb}O MICHXOJOTHYECKOro
BO3}1€HCTBHH

'-T ABAH LA 4 ZENEHUE OYEBUALEB 3EMJETPSCEHHUA 10 rPYNNAM

Ipynna MecTonaxoxgenue
I BHe nomemenus, Ha rpyHare
II B crosuux aBro6ycax, B ABHXYIHXCA ABTOMAMHHAX
11 B 0IHO3T2XXHOM 3JaHHH H3 CHIPLOBOrO KHpIHYA C TPajf-
| UHOHHBIM KapKacOM H KaMeHHBIM $ynnamenTom

v B xupnuuneix 3AaHuAx 6€3 aHTUCEACMHYECKMX YCHJEHH
(Ha pasHBIX 3TaXKaX)

v B xpymHomaHeabHbiX 3JaHMAX 6e3 aHTHCEACMHUECKHX YCH-
JeHH# (Ha pasHBIX aTa}Kax)

AHKeTBl GBIIM CHCTEMATH3MPOBAHLI IO MECTy HaxOXie-
Hus mojeft (Tabs. 4) U MO CTeNeHH MOABHMKHOCTH GHITOBBHIX

npeaMeroB (Taba. 5) X YC/AOBHBIM AesieHHEM Ha TPYINBI #

TABJHUILA 5 IEJEHHE HABJIOLAEMBIX NPEIMETOB MO THIAM

“Tun XapakTepucTHKa NPeSMETOB " Onmcatse npexmMeTOB '

1I-1 | Bucsiune noasHXKHBIE .

JlaMnoury, JocTpol
II-2 | Bucsiune MasonoABHKHEE

Kapruun, 3epkana, creHHbie ga-

- , CHl ~

1I-3 | Crosmue neycrofiqusrie

. . . um mxaq)os
-11-4 | Crosimue yerofiuussie

1I-5 | Crosmue TpyaHocaBuraemuie | Tskenas Me6em> XOJIOZHJIBHH-

Promku, Basm, CTaTySTKH, ABep-

J flocyna, xeurH, asepH, okia, .ner-f_
Kas MeGeJtb, FOPIIKH C BETaMH -

. : , KH, wKahs

THIB. BHOOpKa H3 aHKeT CBeleHHH O MepeMel(eHHH GrITO-
BBHIX NpPEAMETOB H HX aHaJH3 MO3BOJIAJIH COCTaBHTb KJACCH-
¢puxanuio, NpuBeACHHYI0 B TabJ1. 6, 7.

[TocKOJIbKy He BCe JaHHble aHKET YAajock 0600IIATS,
Te MpeNJIOXKeHHs K YTOUHEHHIO OMHCATe/bHOR YacTH cedCcMH-

YeCcKHX IHXaJja no omyumeHdam JOiedt 1 NOBEeJICHUIO npeaMme-
o]

‘TOB, Hpe,llCTaB.HeHHbIX B TabJ. 0, OTpaxarwT TOJU:KO 4acCThb
'CBeJleHHH NOJIYYEHHbIX H3 aHKET.

Ilpyraﬂ aHKeTa HCIOJb30Baaach AJs1 o6ciefoBaHUA Aei-
creua Kapnarckoro semierpsicenus 1977 r. OHa npeanasua-

_qua AN HHXKEeHEPHO-TeXHHYeCKHX p36OTHHKOB CTpOHTEJIb-

HOH crielHaJbHOCTH.

,HJIH aHaJu3a IOCJeACTBHH SGMJIETpﬂCGHI/IH cpeJmeH HH-
TEHCUBHOCTH COCTaBJieHA aHKeTa, KOTopas He Tpe6yeT cne-
IJ,I/IaJIbeIX 3HaHU# ¥ BMecTe C TeM I[peACTaBJACT HHTepec
A YTO‘{HGHI/IH OIIPIC&TEJIBHOH 4acTH WIKaJbl H lIJIH neJei

MHKpOceficMOopaiOHHPOBaHHS.

I/IHCTPYMGHTaJIbHaH 3aNHCch CeHCMUYECKUX BO3,IL€HCTBHH

-OCyIIEeCTBJIeTCA B CCCP mByms cny}KéaMH ceficMoJioruye-
ckoit ECCH (epunoit cayXK60# ceHCMHYECKHX Haﬁmoaeﬂnu)

n  uHkeHepoh HICC (uHXKeHepHO-CeHCMOMETPHUYECKON
cayx6oit). Ceiicmonornueckas ECCH ocywecTBasier nocro-
SHHBIE HMHCTPYMEHTaJjlbHbie HabJIOAeHHs 33 KoaeOaHUuAMHA

rpyHara npu semaerpsicennax. Crauuuun ECCH obniuno pac-
'TIOJIOJKEHHBl B OTAAJIEHHH OT HACeJEHHBIX IyHKTOB B INTOJb-
_HSIX, 3arVIyGJIeHHBIX X0 TJOTHBIX (OOBIYHO CKaJbHHX) MHO-
POI, 4TO MO3BOJIAET HCKAUUTH BJIUAHHE HA 3aMHCh YACTHHIX

IPYHTOBHIX yCJOBHH. 3ajgada COCTOHT B ONpeJeJieHHH C I0-

‘MOLIBIO HHCTPYMEHTAJIbHBIX 3alHced MecTa paclosoXKeHHs

oyara, MarLuTyJAsl 4 APYyTrHX XapaKTePHCTHK 3eMJIeTPACEHHH,
B OCHOBHOM HeOOXOZUMBIX IJs COCTaBJEHHA H yTqueHHﬂ

’ KapT celiCMHUYecKoro paHOHHpOBaHHH

B HacTosllee BpeMs 3Ta cny}Kﬁa HACUMTHIBAET OKOJIO

‘350 cefiCMHUECKHX CTaHIMHA, PACIOJOXEHHBIX BO BCEX 30HAX
- € BHICOKOH cefiCMHUECKOR aKTHBHOCTBIO, H B MHOI'MX APYTHX.
'Cny}KGa perucTpanuy CHJbHBIX JBHUKEHHA, KOTOPas BKJIO-
-yaer M uvactek cTaHuuit ECCH, mHacuuThiBaer cBoimie 150

CTaHIUH H K KOHILY X1 naruierku JoJxHa ObITh ROBejeHa

1o 250 cranpui.

Cranuuun KICC PACMOJIAraloTcs Ha 3[1aHUfAX U coopyme-

.HHSIX M NPHUJeralouux K HuM yuactkax rpyHara. B CCCP
' CTAHIMHM YCTAHOBJIEHH HA 3[JaHHUAX PA3JUYHOH 3TaKHOCTH,
+OXBAaTHIBAIOT B OCHOBHOM BC€ KOHCTPYKTHBHHIE CXeMbI COODY-
. JKeHUH, NPUMeHseMble B CTPAaHe, ¥ PACIOJOXKEHBl HpaKTHIe-
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Ankera o6cieoBanusi 06bekTa nocie 3eMJeTPACRHUS

Kaprouka Ne

(HaceleHHLIl NYHKT, pakoH)

ya. KBapTaJ noy Ne

- KOpHyC

1. Tun 3panus 1). tanoBoe (yka3aThb, Ne cepHH) W/H HHIHBHAYaJb-
: Hoe;

2) GalueHHOe, NPOTSKEHHOE, MHOrOCEKIHOHHOE (YKa-
3aTh KOJIHUECTBO CeKNnHii);
3) A — riHHOGUTHOE, CaM3HHOe, W3 DBAHOIC KaMHS,
B — KHpOHYHOe, U3 MHJILHOTO KaMus, O/0YHOE;
B — nepessiHHOe, KapKacHOe C Kene300eTOHHBIMM
WJH CO CTaJbHBIMH HECYLUIHMH KOHCTPYKIHSA-
MH, KpyNHONaHeAbHOE

1I. T'ox nocTpofikd

{ec/H M3BeCTHO, YKa3aTh CTPOHTE/]bHYIO OPTaHH3AUMIO, TPecT)
) .

I1I. 3naxne Bo3BedeHO (C aHTHCEHCMHUECKHM YCHJEHHeM, 6e3 ycHileHHS)

(Hy¥HOe MORYEPKHYTH)

1V. UHeno HanzeMHbix sTaxeRt 1, 2, 3, 4, 5, Gonee 5 ( )
(noguepKHyTb, NpH BhcoTe Gosnee 5 3Taxell yKa3aTh 3TaXKHOCTb)

- V. Hanunune noasasa (eCTb, HeT, MOJ BCeM 3JaHHeM, NOA YacTbio — yKa-
3aTh Ha CxeMe)
V1. Kpatkoe onHcanxe KOHCTPYKUHH % ycusenudt
1. ®yupaMentnt (THO, rry6HHA 3a/0KEHHd, OTMeYaJdch J4 DaHee
HpOCajKH) :
2. Crennl
3. IlepekpbiTHA H HOKPHITHE
4. Kapkac
5. [10 BO3MOXHOCTH OLEHHTb KA4eCTBO KOHCTPYKUWA H HAJHuAe NO-
BPeXKACHHA 10 3eMJeTPACeHHS.
Yro crenaHo K MOMEHTY oécnenoaaﬂﬂx [0 PeMOHTY H BOCCTAHOB-
JIEHHIO KOHCTPYKUH#A?
VII. INosoxXenne 3aaHus: Ha POBHOM MeCTe, B HH3MHE, Ha CKJOHe (B rpa-

‘HHe MITYKaTYDKH, .

‘My 31aHHH — nJaaH,

Rycax)

H3 BO3BBILIEHHH

(RYKHOE NONUEeDKHYTH, OUEHHTH KDYTH3HY CKJIOHA)

VIIL Tpyst noa qbyﬂ,uamemom

XI; T'ay6usa rpyHTOBHX BOA

X. Ilpoue OcOGeRHOCTH MOMOMEHAS 3JaHHA H OPHEHTALMA N0 OTHO-

1IEHHIO K CTOpOHAM CBeETA

26

XI Crenenn HOBpPeXAEeHHS
3nanus (MOIYEPRHYTH) NMOBpPEKAEHHA MO BO3-
OTcyTCTBHe BHIHMBIX IIO- MOXHOCTH C HX CXema-
BpeK AeHHA MH  (cM. HHKHION

1. Cnabue  mospexpenns  Koauuectso 4acTb Kaproukd). B

(TOHKHE TPEUMHEl B WITYKa- NOBpeXIeHUH B chyvyae (QHKCaUUH OT-

TYPKE, OTKa/ihBaH#e HeOOoJb- 3JaHHH (OTHE/b- NENbHHX MOBDPEXIeHHR

HIHX KYCKOB HITYKATYpPKH) HbHle, _MHOrHe, YyKa3aTh 3TaX, HOMep

2. 3HauMTeNbHHE  HeHecy- GONBLUIKHCTBO)  KBapTHPHI, JECTHHUHYIO

WHX KOHCTDYKHHH H OTZEJKH KJeTKY H T. I.

Kpatkoe onucarne

.34aHHA H caabble  KOHCTPYK-

THBHBIE IOBpeXAeHHs (naga-
noBpexK-
LEHHE Neperoponok,tpy6, na-
paneToB; TOHKHE TPEUIMHH B
HECYLIHX KOHCTPYKLHAX)

3. 3HauHTeNIbHEE KOHCTPYK-

‘THBHBlE [OBPexAeHHs (ray-
- 6OKHe, CKBO3HLIE TPEIUHHH B

Kapkace, B CTeHax; 00Baju
neperopofoK, Tpy6)

* 4, Paapywenue vacref 3xa-
HH (BpoJOMB B CreHax, 06-

 PYWEHHs CBSA3H MeXAy vac-

“TAMH 3XaHHUS)

5. O6saaet. [Toanoe o6pyme- -
HHE 3MaHufi. (Hapucosarth cxe-

pa3pes,

yKa3aTh MecTa MOBDeXIeHHH)

O6cnenoBan

Hata
IMpopepua
Hata

"CKH BO BCeX 30Hax ¢ XapaKTepHHMH lLJIH Coserckoro Corsa
-"‘I‘pyHT()BbIMH YCJOBHAMH.

B Hacrosiiee BpeMsi Ha Teppmoppm ‘CCCP yCTaHOBJIe-

:Ho 138 craunonapusix crannuit MCC Ha POMBIIIVIEHHEIX H
-TPaxAaHCKHX COODYXeHHAX, He cudras ctanuuit UCC, pas-
MEIIEHHbIX Ha ATOMHBIX 3JEKTPOCTAHUHUSX, THIPOCOOPYKe-
_ HUSIX, TOHHEJISIX, B TOM YHCJle TOHHeAsX _MeTpO. ITH CTAHUUHA
-0XBATHIBAIOT GOMBLUIHHCTBO O6XKHUTHX CEHCMHYECKH AKTHBHBIX
Japanoaoa IToxa oTcyTcTBYIOT CTauHOHapHBE HCC ronpko B

;; BocTounoi Cnénpn Ha Amae n CasHax.
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3apauamu cranuuid MCC saBasieTcs perucrpaimds KoJe-
OaHuit COOpPY>XeHHH W NpHJIEralouIdX K HHM Y4YacTKOB [pyH-
Ta, 4TO IO3BOJISiET YCTAHOBUTb HX ¢haKruueckoe IIOBeJeHHE
IpH 3eMJeTPSCEeHHUsIX, OLUEHUTh NPaBHJLHOCTb U yCOBEpIIeH-
CTBOBaTh NMPHMEHseMbie MeTOAbl pacuera. Pasymeercss obe
3TH cJayxOnl NOMKHB AOMOJNHATH OJHA JPYLYi0 B 4YacTH
perucTpaluH KojaeOaHUA FPYHTOB M COOPYXEHHH IpHU 3eM-
JIeTPSICEHHUSIX. ~

Cranuuu ECHH n MCC ocrauiens pa3ivyHOH anmapa-
typoii. [Ipu6opr, akceneporpadrl, KOTOpble PerncTpUpyioOT
H3MEHSIOLHEeCs. BO BDEMEHH . yCKOpeHus, Gojiee HAACKIIL!
RJas ¢GuKcauun KojebaHHA c. npeobiiajaHHeM MaJjblX NepH-
0J10B, GJU3KHX COOCTBEHHBIM 4acTOTaM HauboJiee MacCOBbIX
THIIOB 3AaHHHA € XKECTKOH KOHCTPYKTHBHOH CXeMOH, YeM HpH-
Gophl, 3alHCHIBAIOIHE BO BpeMs CKOPOCTH — BeJiocurpadul
¥ CMelleHHsl — ceficMorpadsi. : :

CragfapTHast CTaHUHS HHXKEHEPHO-CeficMOMeTpUYECKOH
cayx6ol, npuMensieMmass 8 CCCP, - 06BI4HO KOMILIEKTyeTcs
nAThi0 Ha6OpaMH cefiCMOMETPHYECKOH amnapaTypsl, COCTOS-
" me# u3 BUOPOJATUHKOB ¢ ocuuanorpadpamMu 4 ofHoro Habo-
pa aBTOMATHYECKHX YCTAHOBOK AJSI perucrpanuu KoJeba-
Hufi. KoneGaHusi MHOTO3TaXHBIX 3JaHUA PEruCTPHPYIOTCH
YeTHpbMsA HabopaMu annapatyp, a JAJsd 3amucH KoJjebaHuA
NPOMBINIJIEHHHX 34aHUA OOJbIIMX PasMepoB B mJaHe cefic-
MOMeTpHYecKas CTAHIHs JOMOJHSAETCS HATHIM HaGopoM.

Ilepsrifi Ha6op BKJOUaeT B ce6s TPH KOMIJEKCA amma-
paTtypl, cocTosued u3 suOporpadoB GoMBUIMX mepeMele-
nuii BBII-3 (puc. 3), ceficmonpuemuukos C5C u akcenepo-
merpoB CIIM-16 (puc. 4).

Komnaexr I anmaparypsl npeiHasHavaeTcss AJs 3aHHCH
CMeIeHUA IIPH CHJbHBIX 3eMJIETPACEHHMAX M COCTOHT H3
Tpex BubGporpados BBII-3. YBennuenwe xananaos npuHuMa-
ercad paBHbiM 0,25, 4TO MO3BOJIAET DPErHCTPHPOBATH 3eMJle-
TpsceHus cuyoh 6—7 6annos. '

Komnaexr Il mpexHasHauaercss pJis 3amucH cMeleHUft
IPH 3eMJIeTPSCeHHSAX CPeJHeR CHJIBl H COCTOHMT H3 Tpex cefic-
monpuemHukos CHC. YBenudeHHe KaHal0B NPUHHAMAeETCH
PaBHHIM 5 IJIA DPErHCTPALHH 3eMJeTpsiceHHll Cujoi 4—
6 Gannos u 20 A1 pErHCTPAUHH 3eMJIETPACCHHH CHIOR 3—
4 6anna. o

Komnaekr VIII npexnasHavaercs AJis 3alUCH YCKOPeHHH
IDH 3eMJETPSICEHHsIX CpeNHeA CHJIEl H COCTOHT U3 TPex
akcesepomerpoB CIIM-16. UyBCTBHTeALHOCTb KaHAJOB:
1 cm= 100 cM/c? AAS PErHCTPALHH 3eMJeTPACEHHH CHJION
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Puc. 3. OGmui sﬁp, pubporpaga BBM-3 aas peructpauuu Goapmux

‘MenieHnit

5—7 6asnos u 1 cu=20 cm/
/c? IJIA perucTpauuu 3em.Je-
TpsAcenui cuolt 3—5 6aJnos

Bropo#t u Tperufi HaGopbI
aHaJIOTHYHbl NIEPBOMY IO Ha-
3HAYEHHIO M COCTaBYy KOMJEK-
ToB annaparypsl. Ilpa pasme-
IeHHY Ha 3JaHUAX NPHOOPH

nepBoro, BTOPOrO M TPETHETO

HabopoB, KaK MPaBHJIO, OPH-
EHTHPYIOT JHJS 3alHCH COOT-
BETCTBEHHO NOMNEPEYHhX, NpOo-
JOJBHBIX ¥ BEPTHKAAbHBIX KO-
JgebaHui.

- YUersepTeifi HabOp mpen-
Ha3HayaeTcs JJs perucrpamnuu
cMelieHH# npu  caalbix 3eM-
JeTPACEHHSX (MHTEHCHBHO-
CThIO A0 3 6anjoB BKJIOYH-
TENbHO) H COCTOUT U3 INECTH
ceficmonpuemunkos BIATHK
(BuGporpad saexTpPOAHHAMH-
yecKHA TreoU3H4ecKOro MHC-
tutyTa, KHpHOCa), mpenHa-
3HaYeHHbIX JJs perucTpanuu
MeXaHHYeCKHX KoJie6aHuA
(puc. 5). Cxema ero paloTh
npefycMarpuBaeT, UTO Ha
MasiTHHKE C [epUOoJOM cob-

Puc. 4. Axceaeporpadp CIIM-18
A PErHCTPALKH BePTHKAJABHOMR
B rOPH3OHTANLHOA COCTaBasI0-
wux KoneGanusa (paspes)

] — MOCTOAHHBIA MarHHT; 2 — IEHTDH~
pyloulee KOJbIO; 3§ — MOJIOCHbIE Ha<
KOHeYHBKH MarkMra; 4 — BTYJKa; 5—
KaTYyUKH, CcoeHHEHHbIE MOCkeA0Ba-
TeJhHO, § — OCb; 7 — NPYRHE3; 8 —
HaKuaHas raiika; 9-— kopuyc; [0 —
KDBIMKA, /] — HAKOHEYHHKH KPBILMIKHY
12 — BepxHAR rafika MafATHEKa; [3—
KOHBIUKO; [4 — BHHT;, J§j — HHXHAA
ralka MagTHHEKA
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Puc. 5. Cxema BuGporpaga BATHK

1 — KpecToOGpa3HbIA NOJBEC MASTHHKA — OChb BpPANIeHHSA; 2 — YPaBHOBEIIHBAKM{as
CheMHASl NPYXHHA MJA PeriHcTPalHH BepTHKaJbHOR cocTaBaswowed; 3 — MasATHHK;
4 — HHAYKIHOHHAs KaTy UKa; 5 — NOCTOAHHbIA MarHuT

Puc. 6. Ceiicmomerpsi

-a — oaHoManTHUKOBLA CBM; 6 — mMroroMaaTduxosbillt AMC-2M; | — MeaHnill Bo-
THYTBI} JHCK — Macca MasTHHKA; 2 — NOCTOAHHBIR Maru#uT '

CTBEHHBIX  KoJebaHHH mnopsgka 1,1 ¢ yxpemjaed nu-
JIMHJDUYECKHMH Kapkac C OOMOTKO# 43 TOHKOH NDOBOJIOKH

B BHJe /JBYX HHAYKUHOHHHIX Karywek. [Ipu Kone6aHuu Mma-

ATHUKA KATYIIKH [epeMeNaloTcsl OTHOCHTE/IbHO TOCTOSHHOIO
MAarHuTa, umemoulero UHJAMHAPHYeCKHA - 3a30p. MHAYyKUMOH-
HBI€ KaTYUIKH HMEIOT pasjelibHbie 0OMOTKH. OZHa Karyluka
CAYKHUT AJ8 CO3JaHHs 3aTyXaHus KoaeGaHusd MasATHHKA H

TO3TOMy 3aMKHyTa. [lpyras npeanaspadeHa AJs peructpa-.

LHH ABHIKEHHUS MAaATHHUKA M CBf3aHa KAHAJOM C rajbBaHO-
METPOM, PaCHOJIONKEHHBIM B ocuuanorpade. Karymxu moryt
HMETh OOMOTKH C Pa3HLIMH cONPOTHBAEHAAMU. OGEIYHO MpH-
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- MeHSIOTC JiBe KaTyWKd comnpoTuBieHueM 28 u 210 Owm.
“K rajbBaHOMETDY MOXKET MOAKJ/I0UAThCs MMepBas Wil BTOpas

KaTyUKH. BrlcokooMHas Katylmika yBeJHuYuBaeT 4yYBCTBH-

" TEJLHOCTb [PHMepHO B 4 pa3a IO CPABHEHHIO C HH3KOOM-
" HOH. ’

Bu6porpad BITUMK moxeT ObiThb MCIOJB30BAH 1A pe-
THCTPALIMH KaK POPH3OHTAJbHBIX, TAK ¥ BEPTHKAJbHBIX KO-

-ne6aHuil, YCTAHOBKA JJIsi 3alUCH BEPTHKAJbHHX KoadebaHui
" TpebyeT ypaBHOBEIINBaHHMS MacChl MAATHHKA, YTO JOCTHTAET-

Cfl YCTAHOBKO# [OMOJHHTENbHOR CNHPaJbHOH npyxuHb. [lo
cxeMe, NpHBEIEHHON HA PHUC. b, MAATHHK COBEPUIAET BEPTH-

" KaJbHble KoJle6aHUsl OTHOCHTEJIbHO TOPH3OHTANbHOH OCH U
* IIpH 3TOM HHIYKUHOHHAS KaTylWKa ABHXKETCHA OTHOCHTE/bHO
“maruuta. s peructpanuu TOPH3OHTAJbHBEIX KOJeOaHUk
. npu6op nopopauuBaercs Ha 90° u CHHUMaeTcsl MPyXKHHA.

YBesnueHHe KaHaJ0B InpH 3TOM Habope BeIOUpaercs
pasubiM 50 aas npuGOPOB, PErHCTPUPYIOUIMX KoNleGaHusA no-
KpbiTHst 3naHust, ¥ 200 st npu6GOPOB, PErHCTPHPYIOLIHX KO-~
JnebaHus noABasa. ‘
- Ilarweii wabGop npeAHa3HAuaeTcst AJs 3AMHCH CMeIEeHHH
NpH 3eMJIETPSICEHUSAX CPefiHelk CUJIbI ¥ COCTOUT M3 ABYX ONH-

'HAKOBRIX KOMILJIEKTOB annapatypsl c ceficMonpHeMHUKaMH

C5C (mo TpH B KaxKAOM KOMIJIEKTe). YBeJHueHHE KaHAJOB

- IpHHHMaeTcs paBHBIM 5 u 20 A/s peructpaunu semJerpsce-

Hu#l cusoft 3—6 6aanos. [IsThlll HaBOp MOXKeT GbiTh HCIIOJb-

'30BaH Ha MHOrQ3TaXHBLIX 3XaHUAX [/ 3aMUCH KacaTeJbHBIX
-KoseOaHHUi B 3AAHHUAX KECTKOA KOHCTPYKUHH, KPYTHABHBIX
KoJle6aHUH B MOKHX 3[JaHUsIX TOBBIMIEHHON 3TaXHOCTH, @
TaKXe MJs 3alHCH CKODOCTeH CMellueHHH, BhigBJAeHHA (Op-

Mbl KOJleGaHHA B NIPONOJBHOM H NONEPEYHOM HAMpPABJEHHSAX.

Kpome Ttoro, asst perucTpanyu YCKOPEHHH NP CHJIbHBIX
W CPeNHHX 3eMJIETPSICEHHAX HMEEeTCH cheluaJbHbél Habop,
KOTOPBIH COCTOHT M3 [BYX aBTOMAaTUUYECKHX YCTAaHOBOK THIA
YAP (uyBcrButesnbHocTh 1 ¢cM=200 cm/M?), OZHOMASITHH-

‘koBoro ceiicmorpapa CBM  (koucTpyxunu C. B. Mensene-

Ba) M MHOroMasTHUKoBoro ceficmomerpa tuna AUC (Ap-

- MSAIHCKOrO MHCTHTYTA COOPYZKEHHf), MPHBEASHHBIX HA puc. 6.
‘Ceficmomerp AMC cHa6xeH 1eCTbI0 TOPH3OHTANBHLIME Ma-
'ATHHKaMH Cc NepHogamH colcTBeHHBIX Koae6awua 0,05, 0,1,
02,04, 0,8 1 1,2 c u TpeMst BepTUKAJAbHLIMH MasTHHKAMH C
-neprogamu Koaebauuit 0,05, 0,1 u02c.

Ilns 3anmucu ycKOpeHU NMPH CHIBHBIX = 3eMJETPACEHUSX
{cuano#t 7—9 6ann0B) Henosmb3yloT akceaepomerptl CIIM-16

~TIPH 4yBCTBHTEJBHOCTH KaHamos | cM=200 cm/c2.
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Puc. 7. Onrayeckad cxema ocuuianorpada [M0OB-14

O, — ocBeTHTeNb ranbBaHoMetpoB; KJI — koHpeHcatop usasmpapuzeckufi; CJI —
coeprueckas JaHAH3a; 3 — 3epkado raasBanomerpa; JI; H JI3 — NMH3B UHAHHADH-
geckHe; BB — menyiufl BajHk; 31, 3; B 3s — sepkana; 3B — sepransHbid 6apa-
6ar; M3 — maToshii skpad; 3C — 3amgATHOe CTeKa0; O; — OCBETHTENb OTMETIU-
xa spemenH; [ — gmadparma menesas;; OH — ZHCK HEXHHR co medsMH, AB —
ZHCK BepXHHA cO mensmH; [T — npusua; K — kaccera

Hast 3anucu KojgeGaHUi B 3aBHCHMOCTH OT UHCJa KaHa-
JIOB TpHMeHsieTcs OAHH M3 ocumaiorpagos tuna [10B (mo-
aesofi. ocuuyaorpad DBopucesuua). OnrtuHueckas Cxema
ocumanorpada I1OB-14M  (H-700) npuseneHa Ha puc. 7.
B ocunanorpadax I1OB npuMensercs ranssasomerp ['B-IV
unu I'B-111. OcHoBHbIEe AaHHBIE O ra/JbBaHOMeTpax NpUBele-
Hbl B Taba. 8.

Annapatypa craHMH paGoTaeT B KAYIIEM pexXHMe.
Ocuuanorpagsl BKAOYAIOTCH C IOMOIIBIO @BTOMAaTHYECKOTO
IycKoBoro ycrpoiictsa. IlocsienHee B KOMIJIEKTe C ceficMo-
' IPHEMHMKOM [O3BOJSET NPOU3BOLMTL MHOrOKPATHYIO 3a-
nuchk, ofecrmeyuBass aBTOMAaTHYECKOe BKJIOYEHHE H OTKJIOYe-
HHe anmapaTypsl NpH KaxXJIoM 3eMJjerpsicennd. J[Ba mycko-
Bble YCTPOACTBA, COe/IHHEHHEIE T1apaJliiebHO, YBEeJHUNBAIOT
HaJeXXHOCTh BKJIOUEHHS anmapaTypel HAa CTAHIHH, -

Bee ocumsutorpagst  mutaioTcs or aKKyMyJIATOPHBIX Oa-,
Tapefl HanpsxenueM 24' B. Iluranue ocumasnorpada, peru-
CTPUPYIOIero cjabble 3eMJIETPSICEHHS, MOMKET OCYlIecT-
BJAATLCA OT CETH NEPEMEHHOrO TOKA  4Yepes BHIOPAMUTE!D.
, CKOPOCTB PasBepTKu- ocuuaa0rpadoB npunumaercs 40 Mm/c.
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TABJ HIA 8 TEXHHYECKAS XAPAKTEPUCTHKA TAJIbBAHOMETPOB
I'B-1V. 4 I'B-111

Tokosast | UyBCTBH-
. . NOCTOAR- | TenbHOCTs | ConpoTuBiexue, Om
HopmansHoe Yacrora |  HaA K TORy
06o3HaueH OXHBIX
ra:?:;aﬂoﬁe;{;fa f(?)?xﬁeﬁgﬂuﬁ A MM/ ByTpex-
Hee BHemHee
MM /M MA .
rB-IV-A-2 50 1,5-10—7 6700 10 87
TB-1V-A-3 100 4- 107 2500 10 34
FB-IV-B-1 20 1,5-10—8| 67 000 170. 4500
I'B-1V-B-2 50 6-10—2) 16 700 170 1700
IB-1V-B-3 100 2,5-10—7 4000 170 800
I'b-1V-B-4 300 13,2108 313 170 80
IB:111-1 . 1,25 8-10—9| 125000 27 450
T'B-111-2 2,5 1,5-10—8{ 67000 60 . 3500
I'B-111-3 5 22-10—8} 45000 130 ] 5500,

3anHcH BCeX KOMIJIEKTOB amiapaTypsl YBS3HIBAIOTCS BO
BpeMeHH. EfuHas oTMeTKa BpeMeHH yepe3 | ¢ mogaercss Ha
AOTNOJNHATEIbHO YCTAHOBJEHHble B OCUUJJOrpadax rajbsa-
HOMETDHl U CcllellMajJbHOe KOHTAKTHOE peJie. '
- B MHOrosTaKHHIX 3JaHHSX BBHICOTOH MO AEBSTH 3Taxed
npu6opel cragpaprHoi - cranuud MCC pasmemaiorcs = Kak
[paBHJO He MeHee YeM B ABYX YPOBHSX — B MOABaJe H Ha
NOKPHITHH. TIpuGOpLl OPHEHTHDPYIOTCA AJs 3aNHCH KoJeba-
HH#A B TPex HaNpPaBJeHHSX — IIOMEPEeUHOM, NPOAOILHOM H
BEPTHKAJILHOM. : ' '
Ha rpynre npuGopnl ycTaHaBJHBAWOTCH HAa DPACCTOAHHH
ABYX-TP€X BBICOT 3[laHHsSI OT HCCJIeLYeMOro U APYTHX COCej-
HAX 3JaHHH. ‘ : :
B'ananusx noBhlieHHOR 3TaxuocTH (9—12 U Gostee sra-
XKe#l) mpuGOpHI CTAHUMM ~ PA3MEI(AIOTCA B YeTsiPeX ypoB-
HX — B NOJBaJie, Ha 3Taxax, pacnojoxeuusx Ha 0,5 u 0,8
BLICOTBI 3JaHUS, ¥ HA MOKPHITAH. B NPOMEBIMINEHHBIX 34aHuU-
X 6ONbLIOrO pasmepa B IJiaHe NPHOOPH CTAHIUMH pasMela-
I0TCS Ha NOKPBITHS H B ypOBHe OCHOBaHuS (Ha (QyHIameH-
Tax) MO B3aUMHO NEPNeHAUKYyJAPHBIM PRgaM KOJOHH, G/H3-
KHM K OCAM CHMMeTpuu 3janusa. [Ipuboprl pasMenianoTcs B
ABYX KDaHHHX TOYKaX, OCepeiuHe Psi1a M B NPOMEXYTOY-
HOH TOUYKe. .
-.. PaccmarpuBas Bompoc 06 OLeHKe HHTEHCHBHOCTH 3eMJie-
TPACEHUH, HeNb3R He OTMETHUTb, YTO B IOCJAEIHHE TONH 3HA-
YHTeJBHO BO3POCJH 00beMbl™ padoT MO NPOEKTHPOBAHHIO
31aHHA B cefiCMUYECKHX DafioHax H BOCCTaHOBJIEHHIO O6beK-
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TOB, [NOBpPeXJeHHBIX  3eMJIETPACEHUAMH, BbIIOJHAEMBIX
CCCP pas 3apybexHmx cTpaH. [loaTomy ano6p§TaeT
- IPAaKTHYECKHH HHTepec COIOCTaBJIeHHe Pa3JIMYHBIX CeHCMHU-
yecKHX IUKaJj N0 HHTeHCHBHOCTH [63], mpencraBjeHHOe B
tabJ. 9.

TABJHILA 9. CONOCTABJIEHHE OCHOBHBIX CEMCMHYECKHX IIKAJA
10 BAJLJIAM

: : |
= | o , @ X :v::
= O jol 3 = = 5 [ 552
=08 g |§gE | F | e
gx~ °|’ ¥ ® 5;;; Bew 1
5T ) ) s FEE % e 283
ok e g M 5 2357 % . FEE
mm% [..'.\tg 2. k' = b n.%”k :c:”_ §3 8_%0
g o Q2 [3 a3 Eg o H s gg 8 msg
égu Po | 88 | 28 | 2528 | &3 g5 | 2%&
| — 1 1 1 0 1 1
é' L 2 2 2 1 2 2
3 — 3 3 3 2 3 3
4 — 4 4 4 2,3 4 4
5 — 5 5 5 3 5,6 5
6 6 6 | 6 6 4 7 6
7 7 7 7 7 4,5 8 g
8 8 8 8 8 5 9
9 9 9 9 9 5,6 10 9
10 —_ 10 10 | 10 ;g }8 }?
- 11 11 11 7
%é — 12 | 12 12 7 10 12

3. NporHo3upoBaHHe HHTEHCUBHOCTH W MecTa
BO3HHKHOBEHHS 3eMJIETPSACEHHS

B GoabmuHCTBe cTpaH, NOABEPIKEHHBIX 3emne:rpﬂceﬂmrng
(CCCP, CUHIA, SInouusi, KHP, CPP, Hugouesus, ®P ;,
I'AP u mHorux ap.) TEPPHTOPHA pasfeneHa Ha 30HEI, KOTO
'PBIM NpHIHCAHA pPa3JHYHas CEHCMHYHOCTD. - .

HeseHye TeppUTOPHH CTPAHBL HA PErHOHbI, OTVIHYAMOLIHE:
sl 00 TpeGOBaHUAM K aHTHCEACMHYECKOMY . CTPOHTEJLCTBY
HasHIBalOT ceficMyueckuM pailonnpoBanueM (CP).: |
+  JlanHble pacnpeje/ieHHs! 3MUIEHTPOB Ha 3eMie noss(;nn%
AW BHIIEJNHTH B OCHOBHOM TPH mosica ceficMuyHocTu [1 3L

1) TuxookeaHcku#t mnosic, rie MPOHUCXOLHUT mpAMEpH
80 % Bcex semuerpsicenuil, sBasercss Haubogee aKTHBHBIN
On Kak 6wl okafimaster rpanuusi-Tuxoro oxeana. Hauboieg
WHTEHCHBHbIE "3€MJIETDPACEHHd, BIVIOTh A0 KaTacTpodHUeE

34

KHX, HabJiofaioTcs Ha Aasicke, B Kanudopuuu, Yuau u

sinonunu; :

2) cpesHe3eMHOMOPCKUE, HaH Tpaucasuarckuit nosic, rae
UPOHCXOAUT npiiMepHo 15 % Beex 3eMaerpsicenuit. OToT mo-
fC 3aXBaTBIBAaeT TEPPUTOPHIO BocTounoit  Asupm, IMamupa,
Gacceiinpr Ueproro u Cpegusemuoro Moped, Ataantuyecko-

. TO OKeaHa 1 paifioH A30PCKHX OCTPOBOB;

: 3) aPKTHKO-aT/IAHTHYECKHH NOSIC HAYHHAETCH OT yCTbA
;. peku JIeHBl, MNpPOXOLHT I0XKHee I'pennannuu, Hcnaumnu,
. UEHTPAJIbHOH yacTu ATJIAHTHUECKOrO OKeaHa H COeHHSeTCA
'y A30pcKHX OCTPOROB co CPEeNH3eMHOMOPCKHM I1OSICOM.

" HmemwoTcs n ApyrHe nosica CeACMUYHOCTH, OTJAAYAONIHECS
- OTHOCHTENbHO HEBBICOKOH aKTHBHOCTBIO. :

- PasjlefleHHe TePPUTOPHH 3€MHOTO mapa Ha nodca OCHO-
© BaHO Ha MaTepHaJsax NpOUINKIX 3eMJieTpsAcenuil. CeficMuyec-
KM€ CTAHUHH, pasMelleHHble B 30HAX 3THX MOSCOB, AT
- MECTPYMEHTa/bHble JaHHbE 06 SMUUEHTPAX 3eMJIETPSACEHHH,
+KOTOpble HeOGXOAMMBL AJIsi ceCMUYECKOro paloHHpOBaHHS,
‘Hapsany ¢ wncTpymenTanbubiMe  Gonpmoe  snauenue pHu
CeHCMHYECKOM DaHOHHPOBAHHH HMEIOT CBELEHHS O nposBJIe-
HHH 3eMJIETPsICEHHI Ha 3eMHOH moBepxHOCTH. Ha OCHOBAHMH
MHKPOCEHCMHUECKUX JAHHEIX O 3eMJETPACEHUSX, BKJIOUAL0-
WHX XapaKTePHUCTHKY NMOBPEKLEHHIl COODYXEHHH H OCTaTOou-
Hble JepopMalUH B rpyHTax, ONmpeAe/IAoTCA 06JacTH pac-
IPOCTPAHEHUA COTPSACEHHUH Ha IOBEPXHOCTH 3EMJH U CTEHeHD
SaTyXaHH7 HHTEHCHBHOCTH COTPACEHHA C yBesuyeHueM pac-
CTOSIHHS OT 3MHULEHTpa.

- CymlecTBeHHOe 3HaueHue A5t CeACMHYECKOro palionupo-
BAHH HMEIOT reosIorHYecKHe LaHHble. OLHAKO st xapak-’
TePHCTHKH CeHlCMHYHOCTH pafioHa Heo0X0oauMO, uTOGH reo-
JIOTHYECKHE NaHHblE PACCMATPHBANUCD COBMECTHO C HHXKe-
“HEDHBIMH M CEHCMOMETPHYECKHMH MaTepuaaMu 1o Kaxno-
MY H3JyuaeMoMy paiiony.

: - Kax npaBuio, ceficMuueckoe
[IPEAyCMATPUBACT IBe CTAAHH: MEPBAs — IOCTPOEHHE Kapt
POrHO3a CelCMUYHOCTH, T. e. BblJe/IeHMe Ha . OCHOBaHHH
_CeHCMOMETPHYECKHX H T'EOIOTHYECKUX AAHHBIX 30H BO3HHK-
HOBEHHS 3€MJIeTPSICeHH; BTOpasi-—MOCTPOEHHE KapT Npor-
;1032 BEIMUHHEL CEHCMUYECKHX BO3AEHCTBHH, T. €. cOCTaBJe-
‘HHe KapT ceAcMOpafoRHpOBaHUS. Ha xapre ceficMopanionu-
'POBaHUA BBHICNAIOTCA ¢ NOMOIBIO H30CEeficT paHoHH, B
KOTODBIX B yC/IOBHSIX CPEJHHX TPHYTOB MOryT GHITb COTpsce-
‘HHs1 Ha MOBEPXHOCTH 3eMJIH, cooTBercTByIOIHe 6, 7, 8 win 9
bannam mo ceficMuYecKol mKae, ‘

paiOHHpPOBaHHe TeppHTOpPUU
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Jlns moCTpOeHHs KapT ceﬁcmopai:'xouuposamé?mzlqigif;y-v
jorcs ray6uHa 0ouaroB 3eMJeTPACeHHH, coomome 5 MERLY
sHeprueii B ouare H Gagnbﬂocn}o B 3MULEHTP ;-IHH ot
HHUSI MEXAY MArHHTYROH H 6ann;ngc;;10, cBefe T

JIbHOCTH C PacCTOsHHe . )
xaﬂlggni?)gmme YCJIOIPSHH Kaxao0# cefcMHUIecKOH 39}::;1 é)CcToP;
6eHHOCTH CEHCMHYECKOro pexKHma, CTeleHb nsquﬂeT "
paiioHa, 3aKOHOMEPHOCTH paclpejie/leHUs 04aros 3eﬁ e ;;{)m
ceHuii, MaKcUMaJbHaA (aJNILHOCTD _3eMJIeTpﬂcemlm,oceijICT
reoJIOTHYECKHX CTPYKTYp H OYaros, KombnrypaunuI aoceiict
crOCOGCTBYIOT Gojiee TOUHOMY . no_choeHmooxge(x)%Tb
yeckoro padoHHpoBaHHA macuuraba 1:500 . I

Ilns oTHeNbHBIX YYaCTKOB, HMEIOUIHX BaXHOE s 'cocreiB:
HanpuMep AJs TEPPUTOPHH KPYNHBIX CT%QH’{‘E.JIIB((:)’B 0, Soctan.
Asii0Tcs KapThl Gosiee XpynHOro macuwraoa 1 : oan [24]
KpynHee, KapThl AETaJbHOTO ceucmogauonupocp ,
'KOTOpbie 3aMeHSIOT HJI 3THX Y4acTKOB KapThl oé&'aaneﬂun

e e 'onpegeile:;l;xoemggexgoxg I(;CTpe‘IaIOTCﬂ'

ficMHYecKOro  pamo 115, ) _
Ezgg'r((:);ble TOTPeIIHOCTH OPH HX CO3AAHUH. Ina npamepa

MOKHO OTMETHTb, YTO TAKOH PaioH CIIA, kax IOxHaa Ka-

poJiiHa, CYMTABLIMACH TPAAHIHOHHO aceﬁcmmn;n;, ;:gggﬂ:
nocrpafat oT YapJbCTOHCKOrO SEMJIETIpHCEHH 1964 r).
Karacrpoduueckoe 3eMJeTpAceHue B H PHFaTeOéTbIO )
NPOH3OUIO B pafioHe ¢ 0ojiee HU3KOH CEHCMUUH CTBIO, dem
B apyrux pafionax Snonun. B Hoso# 3enaninu

XeHH ceficMuyeckue TpeOOBaHHS AJs psja pPanOHOB, r}i: .
pacHoJIOKeHsl ABa GOJbIINX TOPOAA, OAMH H3 KOTOPHIX Y

ycImes MOCTPajarth OT MeskodoKycHoro Toduka ¢ M5, pac-
NOJIOKEHHOTO HENOCPEACTBEHHO MO TOPOAOM. coro

Breppole 175 NPAKTHYECKHX Leje -\aﬂmceﬂcmouqﬂem ro:
CTPOHTEJbCTBA ceficMHUeckoe paiOHHPOBAHHE Tef puqelr)mx
CCCP 6bii0 BhnonHeHo B 40-x ronax. [lo mepe yBeu st
o6beMa KalHTaJbHOrO CTPOHTENbCTBA B - ceACMUYEC X
pafioHax TOCTENEHHO COBEpPIIeHCTBOBAJIOCH ceflcMuiecKo |

7 Banue CCCP. : L .
’panﬁggggayxoman B HacTOsllee BPeMs KapTa ceﬂcmn;{:;;g;g
pafionuposanus (CP) reppuropuu CCCP lﬁgéga cq[c27] feHa,
Hucruryrom ¢usuku Semau AH CCCP 8 1978 . - Oua
BOWIA B cocTaB HopM CTPOUTENLCTBA B CEACMUUECKHX pH ’
oHax [127]. DTa xapra # NpHBEJEHHHHA B npunomeﬂneﬂéj
HOPMaM CIHCOK HACEJEHHBIX MYHKTOB CJyXKar IJs Ofp 7
JIeHHS CHJIEL 3eMJIeTPsiCeHHA NPU NMPOEKTHPOBAHUN 3panki,
1 COOPYXKeHu#l B ceficCMHYECKNX paloHax. ,
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YKA3AHUEM XADAKTEPHCTHK HX ceficMOreH
BOSMOKHEIX MaKCHMAJbHEIX 3eMJeTpsice

Paiionn ceficMuunocteio 7—9 6asios OXBAaTHIBAlOT 06-
Auupuyio Tepputopuio CCCP or Mongasuu Ha sanane CTpa-
Hbl 1o Kamuatku u Kypuabcrux OCTPOBOB Ha BocToke. Opn-
'CHTHPOBOYHOE paclipele/ieHue IJIOAfeH MeXAY yKa3aHHBI-
MH CeACMUYECKHMH 30HAMH NPHBELEHO B Tab. 10 [63].

TABITHWA 10. PACOPELEJIEHME ﬂJIOlilAllH CEACMHYECKHX 30M
 MEXILY PAMOHAMH BAMILHOCTH HA TEPPHTOPHH CCCP rhic. wM?

Paamepbi IomAged paftouos

no KaxjoMy Gamty O6mas

Ceﬁcunqegxue 30HLt MJIoIaRS
B B4 . 3O0HRE
s | 7] s | %]

- [1pukapnaTse 50 | 70 5| — 125
Kpuu # Kapkaa 180 | 167 31 | — 378
Cpennss Asus | 365 | 245 | 312 | 9265 1187
Anrah u [lpubafixaave - 835 | 480 | 202 29 1546
Bocrounas Cubups 765 | 103 — | — 868
‘Hanemuft Boctox 390 123 40 18 | 571

B menom o Tepputopun CCCP | 2585 [11,88] 590 | 312 4675
-B npouenrax mo ornomwenmo xo 11,6 53] 261 1,4 20,9
-BCeft Teppuropun CCCP :

\

" Pesyabratel MHOrHX Pa3pyLIATENbHBIX  3eMJeTpPsceHHuH,
fporcenmux -8 CCCP (8 50-x ronax B Cpenmeli Asng —
Tapmckoe, daiizabajckoe, Yatkanbckoe, Kasanxuxkckoe,
Auxa6aackoe, Xaurckoe; B 60-x rogax B IlpuGaiikanre —
Mounuuckoe, Myiickoe, Herorxuuckoe, Onexmuuckoe, Cpen-
Hebalka/abckoe; B 70—80-x IT. Ha Kaskase, B Cpenuen
Asun u [Npubaikanse — Uxanrunckoe, Tac-IOpsixckoe, da-
recraHckoe, ApTeikckoe, I a3Jsuiickoe), norpe6oBand BHece-
HHS CYIECTBEHHBIX M3MeHeHMA B KapTy CP, Heubas c yBe-
PEHHOCTBIO yTBePXKAATh, YTO PAHOHBI C HHSKOM CeficMMuHO-
CTBIO HE 3aCTPaxOBaHHl OT GoJlee CHABHBIX TOAYKOB. U B mo- |
CIIeIHKe TOALI HBHE AeHcTByoOUIas Kapra ceHdcMHYeCKOro
PafoOHUPOBAHKS mpeTepuena HEKOTODHIE H3MEHEeHHUS, B YacT-
HOCTH, B peayJbrare [ asauiickoro 3eMJuerpsicenust B 1984 r.
.- Ecin'kaptel CP 06bi9HO  cocTaBiens B Macurabe
1:5000000, To aast ceficMoreHHEIx 30w, T. €. 301 KOHTpacT-
HBIX TEKTOHHMYECKHX ABuxeHul, B CCCP npoBoaATcs. pabo-
TE 110 "AETANbHOMY CeHCMHYeCKOMy PafOHHPOBAHHUIO — CO-
CTaB/ienue kapr B MacmraGe 1:1 000000 uiay KpynHee c

HOCTH! MarHUTYIh
HHH, X MOBTOpse:
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MOCTH, T©ayOGHHBl 3ajleraHHsl OYaroB WM JAPYrdx JAaHHBIX.
" TakdHe KapThl MpeAyCMaTpPHBAIOTCH AJs Teppmopuﬁ KpynQ-
- HHX CTPOHTEJbCTB, 3aMeHssA [l HUX KapTy CeHCMHYECKOro

paiioHHpOBaHus cTpanbl [120]. .

OnHako HaOJIOJEHHsT 33 NOCJAEACTBUSMH MHOIrOYHCJIEH-
HBEIX 3eMJIETPSICeHHH NMOKa3bIBAIOT, UTO 3QPdeKT ux NnpossJe-
HUA B Pa3HBIX 4YacTaX AaxKe OJHOrO TOPOAA 3HAUHTEJNBHO
OTJHYAaeTCs MO HHTEHCHUBHOCTH. M3Mepenus, cienaHHble NpH
CHJIBHBIX 3eMJIETDSCEHUSAX, NO3BOJIHJHM YCTAHOBHTD, YTO HH-
TeHCHBHOCTb KOsieOaHu# Ha cJalo KOHCOJHIHPOBAHHBIX
rpyHTax MOxeT OBITb Ha HECKOJbKO 6aJuloB BhILle, YeM Ha
COCeIHMX YYaCTKaxX, CJOXKEHHBIX CKaJbHBIMU MOPOLAMH.
OueHKa 3THX OTJHYHE BHYTPH IPHUHATOH cXeMbl celicMuuec-
Koro pauoauposanuﬂ H3BeCTHa MOJ Ha3BaHHeM ceHlcMuuec-
KOO MHKDPOpafOHHPOBaHUA.

Ha Tteppuropuu ropoaa, AJss KOTOPOH OCYLECTBJSIOT
ceficMHUYeCKOe MUKDPOpPaiOHHPOBaHHe, XejaTeJbHO NIPOU3Be-
CTH ClIlelHaJIbHBle CcelficMOMeTpUuecKHe HabJIoJeHHA ¢ 110-
MOIIGI0 BpPeMeHHbIX CTaHUHH, 6jarofaps KOTOPHIM Onpene-
JSIOTES COOTHOLUEHUA aMIVIATYH KoJeOGaHMH Ha pPasHBIX
rPpyHTax BO BpeMs 3eMJeTpsAceHUH. 3HAUUTEBHYIO MOMOLIb
MOPYT OKa3aTh 3alucH KoJeOaHHH B3PHIBOB, BHIIOJHIEMBIX,
HalmpHMep, B Kapbepax Ha paccTOssHMU mopsigka 10 KM, T. e.
Ha PACCTOSHHH, COU3MEPHMOM C THIOLEHTPaJNbHbIM PacCTosl-
HHEM MU 3eMJeTPACEHHH. ’

Ecau Takux uaMepeHuil He ObLJIO, TO AJS Mnxpopauorm-
pPOBaHHSA KeJaTeJbHO PACHOJNaraTh 3HAUEHHSIMH ceHCMHYec-
KHX XeCTKOCTeH TPYHTOB, ONPEACJISEMEIX C IOMOLILIO H3Me-
PEeHHBIX CKOPOCTeH DacHpOCTPAHEHHS YHPYTHX BOJIH.

MoXHO yCTaHOBHTL TPU OCHOBHBIE CXEMBbI CeHCMUYECKO-
ro MHKpOPaHOHHPOBAHUSA, NPH KOTOPHIX Ha TEPPUTOPHH rO-
poia Hesb3s BBIAEJNMTb YYaCTKH, OTJAHYAIOWIHecd OLMH OT
LPYroTo NOBHIIIEHHEM WY NOHMXKeHUeM ceHcMHMYHOCTH Ha
oauH 6auau. [Ijis1 Bcel TepPHUTOPUH [OPOXA B TAKOM CJyyae

yCTAHABJAHBaeTCH OAHHAKOBAs ceficMuyecKas O0a/JbHOCTh.

[Tpu 3TOM, ecTecTBEHHO, BeNHUHHA 3TOH GaNNbHOCTH PaBHA-
eTcs TOH, KOTOopas onpefensercs AJs ropoma obmuMm ceiic-
muuecknM panonupoBanuem CCCP. Xots Bcst TeppuTOpHs
ropoia no nepBod cxeMe MHKPOPaHOHHPOBAHUSA UMeeT OJH-
HAaKOBYIO 6aJlIbHOCTb, TEM HE MeHee BechMa l1eJ1eco00pasHo
BHIIENIUTE 30HBI, 6oJlee HJIH MeHee 6/1arONpHATHHIE B CefiC-
MUYECKOM OTHOWeHuH. Takoe He/eHHe HA ABE HJIH TPH 30HEI

HMEeT 3HaueHue AJiA MJaHUPOBKH ropoL:a H Bbxﬁopa Hanp&B«

JIEHHH ero Pa3BUTHA,
38

BTy LpAGAty JeJieHue

Bropas cxema cefCMHYECKOIO MHKPOPAaHOHHPOBAHHs OT-
JAHYaeTcs TEM, YTO TepPPUTOPHS MoXeT ObITh pa3jeseHa Ha
ABa paHoOHa, OTJHMYAIOMHKXCA [0 CEACMHYHOCTH Ha ONHH
6anJs u3-3a Pa3JHUUS TPYHTOBBIX YcJoBuH. B aTolt cxeme
MoryT ObIThb ABa cJayyas. B mepBoM — 6aJjiibHOCTb OLHOIO
H3 pakoHOB NpHHHMaeTcs  HUIKe CEeHCMHUYHOCTH TOpoOAa,
yCTAHOBJIEHHONK OGUWIHM DaHOHHPOBAHHEM CCCP a BO BTO-
pPOM — BBHILIE Hee.

Tperbst cxeMa cefiCMHYECKOrO MHKPOPaHOHHDOBAHHA

TeDpuUTONHUU TONOIAa Ha Tp'x

nnonvr‘\ﬂa'rnunao'r neTeuwwy eppuTepHH ropoaa Ha

pafioHa, KaXJbli{ M3 KOTOPBHIX HMeeT OTJHYHYI0O Ha OMHH
6aan ceHCMHYHOCTb. B 3TOM caydae npupamieHus 0ajiib-
HOCTH MEXAy XYAMWMH H JYYIUMH B CEACMHYECKOM OTHO-
IEHHH paﬁOHaMn OJaH3KH K ABYyM Oannam. Hpn 3ToM 00blY-
HO cpefHHH MO CefiCMHYECKOR ONAacHOCTH PAHOH HMeeT CeHc-
MHUHOCTb, DPaBHYIO' CeHCMHUHOCTH TOpOJAa, OmpefesieMoi
o6muM paHOHHPOBaHHeM CCCP, a xyamue u Jyuluine pano-
HHl UMEIOT 0a/JIbHOCTL, COOTBETCTBEHHO GOJBIIYIO H MEHb-
IIyI0 Ha OAHH GaJt.

B macrosiee BpeMst paGoThHl IO cencmuqecxomy MUKpPO-
‘pafiOHHPOBAHHIO BKJIOYAIOTCA KaK 0bs3are/bHBIE B COCTaB
HHKeHeDHBIX H3BICKAHHMH [AJis CTPOHMTEJ]bCTBA B celicMoonac-
npix peruonax. [ns ux mpoBeleHus paspaGoraHbi «Pexo-
MEeHIAUHH N0 CeACMHUECKOMY  MHKDOPaHOHHDPOBAHUIO»
(PCM-73), KOoTOpble YTOUHSIOTCS C Y4YeTOM Ombita pPaGoTH
H HccJelOBaHui POH3BOACTBEHHBIX H HAYYHO-HCC/EA0BA-
TeJbCKUX OPraHu3auui.

CeficMuueckoe MUKPOpafOHHPOBaHHE (CMP) pPOBOAUT-
cs ¢ LeJblo BhifeJeHUs B Npejesax H3yyaeMoH TePPUTOPHH
YyYacTKOB C Da3auyHOH ceficMuyHOcTbl0. [10 Besnunne oHa
MOKeT OTJIHYaTbCA OT CEHCMHUYHOCTH, ONpefe/IieMOR KapTon
ceficMmuyeckoro paitonupoBanusi- CCCP (CP-78) u kapro#
ZeTaJbHOTO CeRCMHYECKOro pailoOHHpOBaHUSI.

CeficMHyecKoe MHKPOPAHOHHPOBaHHe MPOBOAUTCS B pai-
‘OHax ¢ celcMHYHOCTBbIO 7—9 6aliloB, a TakKxKe Ha TePPHTO-
pUAX, IpeJHa3HaueHHBIX JIf BO3BeJeHHs 0c000 OTBETCTBEH-
HBIX COODYXeHUH B padlioHax C ceCMHYHOCTBIO 6 6ansoB 110
KapTe ceficMuueckoro paionupoBanust CCCP.

OO6DbeKTH CcelcMHYECKOr0 MHKPOPAHOHUPOBAHHS — TEp-
PHTOPHH IODOLOB ¥ APYruX HACEJEHHBIX NMYHKTOB, pasiells-
I0TCS Ha IISITh KJACCOB IO YHCJY XKHTeJeH:

kaacc A — KpynHefilde TOPOAA H CTOJHLB COIO3HBIX
pecny6anK ¢ Hacenennem csbitle 500 Thic. yes.; Kaacc B—
KpYynHbie ropona ¢ HaceneHHeM ot 250 ThIC. yeda.;
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xnacé' B—Goubumue rOpo;La ¢ naceqenneM 100—250 Thic.
: qeﬂ.,

_KJiace I‘———cpemme ropopa c nacesnernnem 50—100 Thic.
ueJl.; .

kaacc JI — Masble ropoja, M[OCe/]KH U CelbcKHe Hace-
JIeHHBIe TYHKTH ¢ HacesJenHeM A0 50 ThIC. yeJ.

Jinsi TeppuTOpuA KyPOPTHBIX TOPOJOB H HACEJCHHEIX
NYKTOB, T/le KOJHYECTBO XKHTeJleil CylUleCTBEHHO MEHAeTCH B
TeyeHue roga, 6epercss HX MaKCHMaJ/bHAas UHCIEHHOCTb.

Peqv.nma'mm naﬁn'r no (‘echuupr‘wnMv MHY-POP&HOHH{JO-
BAHHIO ABJSAETCS KapTa cefiCMHYeCKOr0 MHKDOpaHOHHPOBa-
HHA (HOPMATHBHbI JoKyMeHT). [loc/eHsst BXOAHT B COCTAB
MaTepHaJ0B, HEOGXOLHMBIX IJisi Pa3paboTKu TEXHHKO-3KO-
gomuueckux oGocHoBaHu# (TD0O) u reHepaJbHbBIX TJAHOB
_Ha TePPHTOPHH C CEACMHYHOCTBIO 7 H GoJee Ga/IOB H AB/IS-
eTcsi IOMOJHEHHEM K cXeMe [JIAHHPOBOYHEIX OTPaHHueHHH H
OHEHKH CYUIECTBYIOMIEr0 COCTOSHHS OKpyXKawuledl cpeps.
[Mnomans ceficCMAYECKOr0 MHKPOPaiOHMDOBAHHUSA ONpees-
eTcsl C YYeTOM MePCHeKTHBH DA3BHTHA HACEJEHHOrO NMyHKTA
HJIH TIDOMBILIICHHOTO o0 beKTa. 7

KapTy cefiCMHYeCKOr0O MHKDOPAfOHMDOBAHHS ' PEKOMEH-
AyeTtcsi cocTaBJiaTh B Maciurabax 1:25000, 1:10000 uau
1 : 5000. Bb160p Macmtaba KapThl 3aBHCHT OT ILIOMIAJH
'cencmomnxpopanonnpoaanaﬂ CJIOXKHOCTH HHIKEHEePHO-reoJo-
FHYECKHX YCJIOBHI H XapaKTepa CTPOHTEJbCTBA. .

Huorna wmacmrab aeacmyxomea HOpMaTHBHOH Kame
ceficMHYeCKOrO MUKPOPAHOHHPOBAHUS NPH UPUBH3KE KOH-
'KPeTHOH CTPOHMTENbHOH NMJIOIIaAKH (HampHMep, B NOrpaHHy-
FIOH 30He pasjiMyHbIX 6aJjjIoB) He M03BOJAET OXHO3HAYHO
BHIABUTL HanOoJee GJAronpHATHHIE yCJAOBHA AJS pasMmenie-
HHS 3JaHHH M COOpPyXeHHH B mpeiesax BBLIEJEHHBIX DU
CeHCMHYECKOM MHKDODalOHHDOBAHUM YYacTKOB C pasyyy-
" HBIM NpUpaujeHueM cedcMuueckoro 6aaaa. B stom cayuae
ZONYCKAIOTCA CHEeNMaJbHBle pabOThl [JISi COCTaBJIEHHS CXe-
Mbl Gosee kpynsoro Macmra6a (1:500, 1:200) ¢ neasio
YTOYHEHUsI cefiCMHYECKHX CBOHCTB TPYHTOB OCHOBAHHH Ha
KOHKDETHBIX y9YacTKaXx CTPOHMTEJIBCTBA B IUIaHe H MO Tiiy-
Gune.

CeificMuueckoe MHKpOpaHOHHpOBaHHe npefycMaTpuBaer
pabory caeayromux BHIOB:

c6op, aHau3 u 06o6lIeHHe MaTepHanoa HpeanecTByo-
X 3eMJIeTPACEHUH;

HHXEHEePHO-Te0JIOTHYeCKHe U MakKpoceficMHUecKHe He-
' clepoBanus. MuxenepHo- -T@0JIOTHYECKHE HCC/IEAOBAHHNS PO~

40

BOASATCA AJs TEPPHTOPHH 0OBEKTOB BCeX KJIACCOB H SBJSIOT-
¢l OCHOBOH A/ NJaHHPOBAHUS MHCTPYMEHTalbHBIX HCCJiE-
JOBaHui, .
HHCTPYMEHTAJIbHEIE ~ HHXKEHEPHO-CeHCMOJIOTHYeCKHE H
Apyrue reodusuueckue HcciaeloBaHus. VHcTpyMeHTaAbHbIE
ceficMOJIorHYeCKHe HCCaeJOBaHHA BLINOJHAXTCA HA TeppH-
TOPHH CEHCMHYECKOro MHKPOpaHOHHPOBaHUS1 00bEKTOB BCeX

KIACCOB  JJIA KOJHYECTBEHHOTrO IIPOTHO3a XaPaKTEePUCTHK
“cefecMUUECKOro BO3ACHCTBHA B PA3JAWYHBIX HHKEHEPHO-reo-

" JIOTHYECKMX YCJOBHAX. 151 pelleHHst 3TOR 3axauu npuUMeHs-
eTCsl KOMIJIEKC MeTofoB. OCHOBHblE W3 HHX — DErHCTPALHUS
¥ M3yueHHe 3eMJETPACEHHE W B3PHIBOB; BCIIOMOraTeJsbHbEIe—
. M3yYeHHEe CEHCMHYECKHX ¥KEeCTKOCTEeH, pacyeT U aHaJNn3 HOMAS
~-mukpoceficm. [asa Tteppuropuii kaaccoB A, B, B, ' u I
< (ecan uncno xurtenel Gosnbwe 30 THIC. yes.) ceAcMUYECKOe

‘V_MI/IKpOpaI’IOHHpOBaHPIe BBIIIOJHACTCA KOMIIJIEKCOM [epevyuc-

JeHHBIX MeTonoB. Ina reppuropuit kaacca Il (ecau uyucio

“kuresaed meHpiue 30 TBIC. Yes.) JONycKaeTcs, KaK HCKJAKOYe-
- HHe, HCNOJIb30BAHHE TOJBKO BCIIOMOraTebHBIX METONOB;

KOMILJIEKCHaa HHTepnperauds NOJYYEHHBIX NAHHBIX, pac-

uer XapaAKTEPHCTHK ceACMHYECKHX BO3JeHCTBHH U cocTaBJie-

HHE KaprI cefiCMUYeCKOro Mnxpopanomposaﬂm.

PeayJIbTaTbI HHCTpYMeHTaJIbeIX B pacueTHBIX MeTOLLOB

< ROJIKHBI CONEpKAaThb AAaHHEIE O YaCTOTHOM COCTaBe Ko.ne63~

'_'HYIH TPyHTa, HMCNOJb30BaHHBIE NIpH OIPeAEJeHHH Npupaite-

“HuR BasubHOCTH. CrekTpaspHble XapaKTEPUCTHKH KoJeba-
"HMHA TPyHTAa CJ/egyeT OLEeHHBaTh B [AHANa30HE MePHOLOB

0,1—1 ¢, yunTeIBass MHOr05TaXKHOCTH U pasﬂooépaane KOH-

:CTPYKIIPIPI COBDEMEHHBIX 303HHR U COOpy}KeHHH

-+ CXOZHMOCTb OLEHOK CeACMHYHOCTH B aJjiax, NoaydyeH-
Hasf Pas3JHYHBIMH METOAAaMH HCCJeNOBaHHE AJi OXHOTO yua-

~ CTKa, IOJIKHA HaXOAuThbcA B npefenax 0,5 6anaa. Ecau pac-
. xoxzaeHusa npesnimaior 0,5 6ansa, TO npenycMaTpUBAIOTCA
“HONMOJNIHUTENbHEIE

- COXDAHSAIOTCS, TO NPeANOUTEeHHEe OTHAIOTCA MaTepHanam pe-

uccaenopannd. Ecan xe pacxoxXieHusa

' THCTPAUMK 3eMJIETPSCEHHA NPH AOCTATOYHOM KOJHUYECTBE U

'KayecTBe HaOJIOfeHHA. YUacCTKH, IepeceKaeMble IpaHHUEH,
‘ pasfenisomed Ha KapTax ceficMHYecKOro MHKpPOpaiOHHPOBa-
CHMA 30HBI C PA3JIHYHLIMM MNpPHPALIEHHAMH CEHCMHYHOCTH B
- 6aJax, OTHOCATCA K 30He C GOJBIUMM MPHPAUIEHHEM.

PexkoMennauun mno ceficMHYeCKOMY MHKPOpPafOHHPOBA-

- HHIO COJepKaT noApo6Hble yKasaHus, Kacaiomdecs IpoBe-
“ IeHUSA IMOJIeBBIX H J1a60paTOPHBIX HHXKEHEpPHO-Te0JOrHUeCKUX
" HCCHeNOBAHHHA, a TaKXe HHCTDPYMEHTAJIbHLIX, BKJAOUAd H3Y-
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yeHHe HHTEHCHBHOCTH KOJeGaHHA OT 3eMJIeTPSACEHHI, B3PhI-
BOB, MHKDOCEHCM H OLEHKY npUpAIIeHHH 6a//IbHOCTH MeTo-
A0M ceAcMHYECKHX HKecTKocTed (mpou3BefeHHIO CKOpOCTEH
MIPOJIOJIbHON HJIH IONEPEYHOH BOJHEI HAa IJIOTHOCTH. B PeKo:
MeHJaUHAX [aeTcs yKasaHue MO pacyeTy CIeKTPaJjbHBIX
XapaKTEPHCTHK CPEABl H TAK HA3HIBACMBIX «CHHTETHYECKHX»
(ocpenHeHHBIX) aKceJeporpamMm Ha ydyacTKe CeACMHYECKOro
MHKPOPafOHHPOBAHHUS; IO MOPAAKY SKCHEPTH3BL U 3AULUTHI
© Kapr ceACMHYECKOro MHKDPOPaHOHHPOBAHHKA, & TaKkKe NPO-
. BENeHHIO CeHCMHYECKOrO MHKDOpPaHOHHPOBAHHA B OCOGBIX
ycJoBUsX (pafioHBl pacnpocTpaHeHHs BeYHOMepP3JBIX IPyH-
TOB H TEPPHTODHH, MEPeCeYeHHBIX TEKTOHUYECKHMH Da3phl-
BaMH). v - :

B nacrosuee BpeMs N0 MHOIHM rOpojAaM H HACeJICHHEIM
NYHKTaM HJIH KPYNHbIM CTPOHKAM COCTaBJIEHbl KapThl cefic-
MHYECKOr0o MHKPOPAHOHHPOBAHHUS. s

4. MporHo3upoBaHHe BpeMEHH
BO3HHKHOBEHUS 3€MJIETPACEHHS

EcJ npOrHO3HpOBaHHe MecTa 3emJeTpsicenust B Coper-
ckom Corose HaLIO MPaKTHYECKOE TIPHMEHEHHE B BHIE KapT
CcefiCMHYECKOro pafOHHDOBAHHA yXe B 1937 r., a B nocJe-
JAylomieM B BujJe KapT AeTaJbHOTO CeACMHUYeCKOro pafoHH-

POBAaHHsl WM MHKDOPaHOHHPOBAHHA, KOTOpblE MO3BOJSIOT
AuddepeHnnpoBaTh CEACMHYHOCTL B MNpefesax OAHOIO ra-

pola WM KPYNHOH CTPORKH, T. €. YTOYHATh CEACMHUYHOCTD
HeNocpeACTBEHHO NJOLAAKH CTPOUTENBCTBA, TO HEKOTOPHIE
yclexu B INPOTHO3HMPOBAHHH BPEMEHH 3eMJIETPACeHHST HaMme-
THJHCh TOJILKO B NOCJeAHHe rofbl. Tak, Ha KoHbepeHUHHU
IOHECKO 1o 60pn6e ¢ ceficMuueckoit onacuoctsio ([Tapux,
1976 r.) Rutafickue ceiiCMOJIOTH COOOIIUIU 0 mpeacKasaHHH
3eMJIeTpsiceHHs B MPOBHHUMH JIsoHuH 4 ¢espana 1975 r.,
YTO IO3BOJIHJIO BJIACTAM MPENJIOXHTD XKHUTEJIM ropoga Bpe-
MEHHO NOKHHYTh CBOM JOMa H NMOCMOTPETh KMHO Ha OTKpHI-
TOM Bosayxe. BBuny Toro, uTo GOJNLIIHHCTBO XKUTeeH TTOKH-
HYJH 10Ma, 4YHMCJ/IO KePTB 0Ka3asoch HeGOJbUIUM, XOTSI MHO-
rue noma Geiu paspymensl. OfHAKO yiKe clefyioilee CHIb-
Hoe semJierpsicenue (Tanbmanbckoe, 1976 r.) He Guino npen-
CKa3dHo u mpuBeso K rubeau or 500 go 700 Thic. YesoBeK.

B HacTosniee BpeMs OoNpefe/Id/INCh OCHOBHbIE HanpanJje-
HHsA uccnefoBaunit [27, 117, 129, 145] B obnactu TIOHCKA

NPEeNBECTHHKOB 3eMJIeTPSICEHUA BO BPeMEHH:

Ha0J0IeH s, TPOBOAHMbIe ‘EOBRTCKUMH, aMepUHKaHCKHMH'

a2

M HOBO3EJAHICKHMH yUeHBIMH, 32 H3MEHEHHeM CKOPOCTH

“CefiCMHUECKHX BOJIH NpH NPOXOXKIAEHHH Yepe3 PaMOH, rie

- OXHAaeTca  3emuerpscedde. OTHOWeHHe ckopocTelt mpo-
- AQIBHBIX U [ONEPEUHBIX BOJH OGEIYHO MOCTOAHHO (MOPsiAKa

1,76—1,8 pasa). Ecau rpyutsl Haxomsrcs B HalnpsaKeHHOM
COCTOAHHH, TO 5TO OTHOLIEHHE YMEHbINAEeTCA NPHMEPHO HA
15 %. Ha npumepe paiiona lFapma B Tanxuxucrane orme-
4aJI0Ch, HTO MEpeR CHIILHBIM 3eMJETPsICEHHEM COOTHONEHHe
‘CcKOpOCTell manaer u ocraercs IPOAO/IKHTEIPHOE BpeMs HH3-
‘KHM, a HelocpeiCcTBEeHHO NMEpeJ CHALHBIM TONYKOM BO3Bpa-
~HIaeTCs K epBOHAYaJbHOMY; ’
= HaGJIOAEHHS, POBOLHMbIE COBETCKHMH YYEHBIMH, B ya-
“cTHOCTH, B TamKeHTe, rae MHHepaJ/ibHAasA BOJA 3aJjeraerT Ha
“ryGuHy 1,5--2 KM, OCHOBAHHbIE HA MOBbIIIEHHH KOHIeHTpa-
(MM pajJlOHa B MOA3EMHBIX BOAAX B pe3ysbrare yBeJIHueHnsa
TJIOIAJH KOHTAKTa I'PYHTOB ¢ BOXON IpH DAcCKpPHITHH Tpe-
IUHH H TeM CaMBIM BO3DAaCTaHHH pPAadUOAKTHBHOCTH BOIH;

HabJofenns, npoBoguMsle B CCCP o OUeHKe coxep:Ka-
HHA KUAKOCTH B MOpaxX TIPYHTa, B pe3y/bTate H3MeHeHHS
SJIEKTPOCONPOTHBJ/ICHHST MeXAY 3J1eKTPOJaMH, 3a6HTHMH B
_TPYHT Ha DACCTOSIHHH HeCKONBbKHX KHJIOMETPOB OAHH OT ApY-
,Toro;

06paboTka - CTaTHCTHUECKUX JaHHbIX TTOA3eMHBIX TOJY-
KOB, BEINOJIHEHHASA, B Y4CTHOCTH, COBETCKHMY YUYEHBIMH AJIA
Kypuno-Kamuarckos 30ubL, .
" . HabJIOJeHHs, IPOBOAUMELE B CLIA, SInouun, HoBofi 3e-

v""JIaHI[I/IPI, 332 HakolJeHHeM lle(i)OpMaIlHI:‘I OyTeM uaMepeHus

uepes omnpeneseHHEe HHTEepBaJILI BpemMmeHH paccronﬂuﬁ Me-

SEKILY TOUKAMH, pacrnonoXeHHBIMY Ha CTODOHAX peruoHa,
-+ HCHIBITHIBA IO ET O u;e‘cpopMaumo; i

Ha6mozxemm, [IPOBOXHMEIE B 3THX 3Ke CTpanax, 3a usMme-

'HeHueM AaBJICHHS, BHI3LIBAeMbIM IPDHIUBAMH, BJIHAHUEM

PA3/IHYHEIX METEOPOIOrHuecKux hakTopoB U Kase COCeHIX
[IAHET, HSMEHEHHEM FeOMATHUTHOTO MOJS, CheMKH KOTOpO-

- TO, HaNpHMep, B SINOHHH OCYIIECTBASIOTCS Kaxjble 5—

10 ner; .
HabmoeHus, npoBoauMele B Slnouuu, 3a H3MeHeHneM

HAKJIOHOB 3€MHOH TIOBEPXHOCTH C NOMOIMIbIO CHEeHHANBHEIX
- HaKJIOHOMEpOB;

HaOJIONeHHs 32 MoBegeHueM OTHO H 3Bepedi, Goslee uys-

_CTBHTENIBHHIX K 3BYKaM W BHGDAllHH, yeM YeJIOBEK, a TaKxke
“ PHIG, YYBCTBHTENbHEIX K OTNpeleIeHHBIM BHAAM ceficMiuec-
+ KEX BOJIH, IPOXOASIIIUX Yepe3 BOLY.

Oxnrnako npornosnposanue SEMJIETPSICeHHA HafigeT npak-
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“THYECKOe HCMOMb30BaHUe B Cllyuae, ecau nepsoe mpeaympe-
‘mIeHne GLYeT caesnaHo 38J10JIT0 1O 3eMJeTpsCeHuUs, a Apy-
roe 32 HECKOJIbKO IHel HiIH HENOCPENCTBEHHO nepes ceficMHu-
' Bonpoc o gocrosepHOCTH
nporyosos. On umeer IPAMYIO CBSA3b C HODMAJILHOR KU3He-
ACATEILHOCTBIO TOPOfA WIIH HacedeHHOro IYHKTa, CIPOCOM
Ha ompejeJsieHHble BUAMI TOBapoB nepBofi HEOGXOAUMOCTH U
HX ObecleyeHueM, COBEPUICHCTBOBAHHEM CHCTEME CTpaxoBa-
HHs, 3APaBOOXpaHeHHs H paspaboTkoi mep mo JUKBHIALUHH
N0CJAeACTBHI 3eMJIeTPsICeHuUsI. R ‘

Ecan yxasannme HaNpaB/eHHs elle TPeGYIOT 3HAYHTE p-
HOH. RaJbHel ek npopaboTKH, TO OMHH H3 3/IEMEHTOB Npo-
T'HO3HPOBAHHSA — [IOBTOPSEMOCTD SEMJICTPSACEHUH yXKe Ha-
e/l OTpaxkeHue B AefCTBYIOmUX HOPMATHBHBIX JOKYMeHTax
[124]. v ' ' ‘

"AHanH3 MHOrOJIeTHUX HabmwoneHui TOKa3kIBaLT, 4TO B
Pa3HBIX paffoHax cTpaHu SEMJIETPSCEHHSI C MaKCHMAaJbHOM
A NaHHOTO PaHOHA HHTEHCHBHOCTDLIO MOBTOPSIIOTCH Yepes
Pasqunbli nepuon - BpeMenn. Uey Gosbule  MPOMEKYTOK
BpeMEHH MEeXAY TaKHMH SEMJIETDSICEHHSIMHU, TeM MeHbILe Be- |
POATHOCTbL TOrO, UTO JaHHOe COOpyxeHHe BoOOIe momamgaer
B YCJIOBHS MaKCHMAJIbHBHIX N0 HHTEHCHBHOCTH 3eMJerpsce-
HHHA. YuuTHIBas 3710, B KapTax cedcMHYecKoro paionuposa-
uus x CHull 11-7-82 (nocaemuuii BapHaHT) YyKasaHu He
TOJIKO OXHAAeMble MAaKCHMaJbHble HHT@HCHBHOCTH, HO M
OXHNlaeMast KaTerOpHA HX noBropsiemoctu: nast [ —pas B
100 ner; I — B 1000; 111 — B 10000 Jet. OTciona crenyer,
4TO HauboJee HeG/1aronpusTHHMY 115t LaHHOH HHT@HCHBHO-
CTH SABJISIOTCS PaHOHHL C KaTeropuedt nosropsieMocTy I.

Cpox  cayx6ur COOpYKeHH# B cpefHeM ‘3HaYHTEJILHO
'MEHbINE YyRA3AHHLIX NPOMEIKYTKOB TNOBTOpseMocTH semie-’
TPSCEHHH, a OTCYTCTBHE BpEMeHU HayaJsa oTcueTa YKa3aHHO-,
FO MpOMeXKyTKa HAMHOro cHHKAaeT NP aKTHYECKYIO LEeHHOCTD.
STo# HHMOpManuu, Tag Kak SEMJIETDACEHHE MOXKET POH30H-,
TH B OLMH ¥ TOT Xe rox B pafionax o PasanuHOH KaTeropu-;
el NmoBTopseMocTH. Bmecre ¢ TeM Jnaxe Takas npeaBapy- .
‘TeJIbHAA XapaKTepHCTHKA NPENCTABAACT UHTEPEC AJIA MHMKe-.
HEDOB-IPOEKTH P OBIIHKOB, nepex KOTOpHIMH, Hanpumep,
CTaBHTCS 3amayva; uTOGH! ONpeNeNeHHOe COOpyKEeHHe (mpen-
HOJIOXKHUM yHHKaMbHOE C TOYKU 3PeHus CpOKa ero caymobl):
B Tedenue Giuxaimux 100 ser BBIIEPKANO TPH TOMYKA HH;
'TEHCHBHOCTEIO 7 GamioB, . S

Hoaromy [127] NPEAYCMATPHBAIOTCH ClefyouHe 3Haye:
‘HHS Koadunmenra Myp, NPUBEACHHBIE ‘B TA6.. 11, KOTOpr‘e;
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5. CBapHue COeIHHEeHH

TABJ R LA 11, KOSQ'@HHHEHTH YCJOBHRA PABOTHI
: Koaddunuenr

Konrcrpyknun
me
- e I —
: pu pacuerax na IPOYHOCTR :
oL Crampupe n AepeBsHHme 1,4
L ’

2: XKeneso6eronnne CO CTepKHeRoft u POBOAOTHOR ap-

1"Matypoi (kpome TPOBEPKH npogHOCTH HAKJIOHHHX. ce-
- UeHHH. .

v;’a..l}fKBeg?{o Gerona ¢ APMaTypoR KJaaccos A-1, A, 1,2

H3 TAXen0ro Gerona ¢ apMaTypoll Apyrux xnaccos 1,1
H3 slueHCTOrO GeTona ¢ apmafypoﬂ BCeX Kiaccos : 1

=8, }KenesoGeTOHbee,

: € IIpoBepsieMue 0 nmpoyHocTH Ha-
KJIOHHBIX CeYeHHA: . ’

KOJIOHHB MHOrosTaxuu X 34aHuit ) - 0,9

JTIPOYHE 3seMeHTH . - ' 1
@.,VI‘(aM,eHHue, ApPMOKaMeHHble Y 6eToHHNe:

‘TIpH pacyere ga BHEUeHTDeHHOE CkaThe . 1,2

TpE pacyere Ha capur g pacTaxkenye : . 1

6. }Bon‘roame (B ToM uncse COoelHHAEeMble Ha BHCOKQ-
+' TPOUHHX Goarax) H 3akyenognne COBAHHEeHH -

e Mpu pacuerax Ha ycro#uusocrs .
g 7 Cranbﬂue SAEMEHTH rubKocToiy CBHHIIE |00 1

- . ‘
8. To xe, rubKocTRIO 0 20

‘ 1,2
iQf.E'To' e, rHOKOCTBI0 oT 20 g0 100 ' .

: | 1,2—1 (no gu-
S . . Tepronsguu)




YUHTHIBAIOT MOBTOPAEMOCTb 3eMJIETPACEHHH NIpU pacuerax

KOHCTPYKUHH Ha MPOYHOCTD.

5. IMocie iCTBUSA HEKOTOPbHIX
CUABHBIX 3eMJETPACEHUN

OueHKa paspylieHHH M yHcJja XKepTB — TPyAHAst 3ajlaua,
YYHTBIBAsA, YTO HEKOTOpBEle CTPaHbl CKJIOHHBI HpeyMeHblraTh
pasMephl KaTaCT[)Od)bI a Japyrue, Ha()ﬁnpn'r npeyBesnyu-
BaTh YHUCJO XepTB B HalexX[e NOBBICHTL pasMephl nocryna-
}OID.CYI NOMOUIH. Tonvko 3a nocaegHune MOJICTOJNIETHA B pe-
3yJIbTaTe 3eMneTpﬁceHuu norubyo cBobllie 1 MJlH yes. Ecau
y4ecTb, YTO HBbIHE npoénema BO3BeAeHHA CBHCMOCTOHKH)L
coopymemm BrIoJine paspemuma TO HEBOJIbHO cnenye'r BbI-

BOA 0 TOM, 4YTO B I‘HéEJHfI Jiojefi BUHOBHLL He SGMHBTPHCEHHR

a BO3BOAHMBIE coopy:xKeHusi. HeoGXOAHMO MOMHETE, YTO He
TOJIbKO YKHJble 3[aHuUs ¥ IPOU3BOACTBEHHbIE NpPefNpPUSITHS,
HO TaKiKe NOPOTH, IJIOTHHB, MOCTHE W OOHIeCTBEeHHBE 3/a-

HUS MOIyT U AOJIKHBI IIPOTHBOCTOATD npaK'mqecxm no0sM .

(B pasyMHBIX Npefesax) 3eMJeTPACEHUSIM.
[TpakTuueckn LEHHOCTb pAa3HBIX OODBEKTOB He OJAHHA-
KOBa. B CBfI3U C 3THM U COOPYIKEHHUAM B 3aBUCHMOCH OT CTe-

NeHH HX OTBETCTBEHHOCTH HaHbl HpHpaHLEHHH 6aJIbHOCTY B

COOTBETCTBHH ¢ TabJ. 12.

Hcropust coxpaHuJaa cCTpAlUHBIE MOCAEACTBHA MHOTFHX.
pa3pyluuTedbHBIX 3eMJaerpsceduéi. B. nposuauuu IaHcu
(Kuta#t) B pesysbraTe 3emJerpsceHus 1556 r. moru6ao
okoso 830 00Q uen. Oxoao 300 Thic. yenoBek Morubiao B pe-
syaprate Huauiickoro SEMJIETpHCEHHﬂ B KaJspxyTTe B OK-
TaAb6pe 1737 1.

B 1755 r. B JluccaGoHe HacuUMTHIBaIOCH oxosto 230 TBIC. .

JKUTEJell H IO  CaMBIM CKPOMHEIM noncquaM anMepHo‘

30 Teic. H3 HHX NOru6J0 B pesy/bTaTe 3eMJETPACCHHS.

K uncny M3BeCTHBIX 3eMJIETpPsACeHHi, B pe3y/brare KaX
AOTO M3 KOTODPBIX MOTHOIM AECSITKH THICAY JIOAEH, OTHOCATCS"
semuaerpsicennss XVIII B, B CeBepuom Hpane (1755 r. —
noru6.o 40 teic. yen.), Hranuu (1783 r. — moru6ao 50 ThIC:
yea.), dkBagope (1797 r. — noru6ao 40 ThC. yes.); 3eMJlex
Tpacenust XIX B. B. Maso#t Azun (1822 r. — nmoru6mao 22 Thic,
ves.), Anouun (1828 r. — moru6io 30 Tuic. uea.), Ilepy-Bo-
auBuu (1868 r. — norubmo 25 THC. Yes.), IKBaAGPe- Konym
6un (1868 r. — moru6s0 70 THIC. yeJ.), Hnomm (1896 r. ~ "~
noru640 22 THIC. Yen.).
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TABJAHILA 12
:CTEUEHH OTBETCTBEHHOCTH COOPY)XEHHHA

3ABHCHMOCTb PACHETHOA CERCMHUYHOCTH OT

PacgerHasi CeACMHYHOCTD

i npH CefiCMHYHOCTH
XapakTepHCTHKA 3[(aHHS MJOIAAKH CTPORTEALCTRA,
E‘_ H COOpYXeHHiY Ganas

e -
k4 7 | s | o
Iy| XKunmie, o6mectBennnte u npon3soner- | 7 8 9

-| Bennhie 34aHHA H COODYXKEHHA, 3a HC-

_KMTIOYGHAEM YKa3aHHHX B mi. 2—
2.1 Oco6o oTBeTCTBeHHRE 311amm a coopy-| 8 9 gx*

HKeHns*

3. | 3ranus u coopyxeHus,

MOBpPeKAeHHE 7* ges»
' KOTOPHX -CBA3aHO C OCOGEHHO TSIKesH-
MH TOCJeACTBHAMA (GoJsmue M cpen-
HHE BOK3A/H, KPHITHE CTAAHORH X T. I. )
Y 4130204 U COODYREHHS, (YHKUHOHHDPO- | T7*** b grx»

BaHHe KOTOPHIX HeOOXONHMO NPH JHK-
BHAAUMM NOCASACTBHHA 3eMJCTPACEHHH
(CHCTeMM 3Hepro- H BOJOCHaOXeHHuS,
.| TOXapHBIE Jeno, CHCTeMbl NOXKapOTYINe-
1 Hug, i)leKO‘rOpre COOpYXKEHHS CBS3H

H T I . ' '

+ 5.1 3naHAA B COOpPYKEHUs, Pa3pyleHne KO-

Bea ygera ceficMugeckHX
TODHIX He CBR3aHO ¢ THleani0 Mojeff, | rosfedcTnuft
‘Topyefi UeHHOro OO6OPYLOBAaHHS H He
BBI3HBAET NPEKPALICHHA HENPepHBHHIX
‘MPOM3BOACTBEHHKX HPOUECCOB (CKIAAM,
-] KpaHOBHIE AW DPEMOHTHHE 3CTAKAAH,
HeGoMbllHE MACTEPCKHE M Apyrde, a
{ TaKMe BpemenHHe 3namm H coopyxe-
HHSA

¥ Ilepedens 3nannuit u COOPYIKeHUH N0 1. 2 YTBEPKAACTCH MHHUCTEPCT-
. BaMH HJ/IH BEJOMCTBAaMH N0 COrJlacoBaHuI0 ¢ [occTpoeM
3xauus ® COOPYIEHHS PACCUATHBAITCA HA HATPY3KY COOTBETCTBY-
- IWyIo pacqerﬂon CeAICMHYHOCTH, YMHOXKEHHYIO Ha JONOJIHATeNLHL
Koa(ptbuunem‘ 1,5
?T*,_To xe, ¢ Koa(bcbnunemom 1,2.

——




" cenuit B Meccune (Mraans) B 1908 rogy (120 Teic. yel), B
‘Tanbcy (Kutaft) B 1920 r. (180 ThIC. ueua.), B Kanro (HAnc:
Hus1) B 1923 r. (143 ThiC. yed). . : i
OrpomHoe 4HCJIO XKePTB ObiI0 BbI3BAHO OOpYIIEHHEM He-
CYIIHX KOHCTPYKUHH KHJIHIN, 06BEKTOB COLMAJbHO-ObITOBO-
ro HasHAueHHs, MNPOMBILJIEHHBIX MpeANpHATHH, O0OBEKTOB
CBSI3M, TPAHCIOPTAa, THAPOTEXHUYECKHX COODPYIKEHHH.

CeficMHYecKHH TOMNYOK, MOTPACIIHHA B HOUb Ha 29 des-

. o
paaa 1960 r. Aragup (Mapexko), cpasuan cTapeii ropoj ¢

seMJieil ¥ PaspyluuJ, IPHMEPHO, IOJOBHHY BCeX 3LaHUA B
COBpeMeHHOM [eJIOBOM LieHTpe ropoza. Bosee !/3 ero Hace-
nenus (114 thic. yed.) moru6xo, eme !/3 6bia pavena. Pai-
_OH OBLJI pPa3POBHEH H MOKHHYT. '

na T

BuHOi 60JBIIMHCTBA HECUACTHHIX  CcJyyaeB NpH 3eMJle-
TPSICEHHAX  SABJAETCA . MafieHue KOHCTPYKUHH, M3 KOTOPBIX

BO3BEJeHO 34aHue. Uallle BCEro 3TOT MaTepuaj Majaer Ha,
YJHLY, a He BHYTPb COOPYXKeHHs, NOITOMY HaXOXUThCH BHY-

TPH 3[aHHs, OCOGEHHO MOJ KaKoH-1u60 apMHPOBAHHOM
yacThl0 3/aHMA, HampUMEpP B JBEPHOM INpoeme, He GoJjee
OMaCHO, 4eM CHAapyXH~ BOJH3H 3MAaHUA, TAK KaK YAAJUTHCA

OT 3aHHS 32 BPEMsl MPOSIBJEHUS OCHOBHBIX TOJYKOB NpaK-:
THUYECKH He Y[ aeTcs.

3emaeTpsiceHud ]
(IOrocaasus), 1968 r. 8 Upane, 1970 r. B ITepy, 1971 r. B
Kaandopuun (CLIA), 1972 r. B Huxaparya, 1975 r. 8 Typ:
wuu, 1976 r. B Mramuu u Kurae, 1977 r. 8 PyMbIiHHH ¥ JDY-

rue Hamecaw orpoMHeit yuep6. Tak, mampumep, yuiep6 oT.

semserpacenus B Ilepy cocrasui 530 MaH. KoL, B CUIA —

550 muaH. poJsa1.,B Pymeiiuu 1 mapa. poaa., B Typuuu 6bmof

noBpexAeHo cBbile 12 ThiC. JOMOB.

Bo MHOrHx c/yyasx TOJNOKeHHEe ycyry6asigocs moxapa-
MM, lyHAMH A HaBOJAHEHUAMH, KOTOPHIE COMYTCTBOBAJH 3EM-
netpsicennsaM. Tak, Hanprmep, semJjerpscenus B Ilopryra-
aun (1755 1.), Sdnosru (1896 r.), Ha Ansacke (1964 r.) co-

nposoxaasmuch nynamu. B Tlopryranuu oueBHAUB! OMHCHIBA-
JIM, YTO 3a TOJYKOM IIOCJEJOBAJU HYHaMH C BLICOTOH BOJHH
okosio 7 m. 3emaerpscedue 1964 r. B Huurare (Anouus)

CONMpPOBOX2/10Ch HABOAHEHHEM B Pe3yJbTaTe Pe3KOro omyc-.

KaHus !/3 TeppUTOPHH ropoja, KOTopoe OblJ0 YCHJIEHO KOM-
GuHanMell BHICOKOTo IpHJKBa 4 HeGoJabworo uynamu. O6pa-
3oBajuchk rayb60KHe BpeMeHHble pycJja cO CTOJb BbICOKOIEI".
CKODOCTbIO TEYEHHS, UTO MO HHM TJBLJ MeXaHHYeCKHH
Tpadcnopt. MocThl, coelMHABUIME Oepera peKH, PYXHYJH.
focje TOro, Kak B Pe3y/bTaTeé paspyuieHHst eCTECTBEHHBIX
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1962 r. B‘I/IpaHe, 1963 r. B Cxomae

OCHOBAHHH OBIIM CABHHYTHl YCTOH, B3JIeTHHE I10OJIOCH Ha
a3pOLpOMe MOKPHIJIMCH TPELUMHAMH M OblAH 3aTOMJIEHbL.
= BOJIbIIOA MoXKap cOmyTCTBOBAM 3eMJerpsicennio B TOKHO
(1923 r.). Tlo cBOMM nocyeacTBHAM 3emJaerpsiceHue B Can-
@panuucko (1906 r.) He OBLIO CTOJNb KAaTACTPOPHUUYHBIM, KaK
B Tokno B 1923 r., HO noxapsl ycyry6uiu moJioxkenue. boiio
TnoAcudTano, 4ro 700 yes. moru6ao u 28 000 ues. ocrajuch
0e3 Kposa. BcnbixHyBluMe mOXapel yAAJOCh OrPAHHYHTD
maomansio npuMepro B 10 xM? aniib GJiarofapa peilieHuio
B30pBAaTh AMHAMHTOM DPAJA YUeJeBIIHX 3MaHuil. MHorue Bo-
JAOMPOBOJHbIE MarkucTpaax OblJIH pPa3pylieHbl, a IPH OTCYTCT-
BHM 3aJIBHXKeK JaBjeHne GHICTPO HAauaJio NajaTh H B Tex
CeKIHUAX, KOTOpble OCTaJHCh HemoBpexaenuniMu. Obnias Be-
HUHHA MaTepHaJbHOro ymep6a Gblja OLleHeHa NPHMEPHO B
4 MJIH. ROJJL.

~IIpuMepaMu CHJBHBIX 3eMJIETPSCEHHH, NPOHCLICALIHX B
‘HAUIeH cTpaHe, MOTYT CJAYXHTb 3eMJeTpsiceHus B Aama-ATte
(1911 1), B Topu (1920 r.), B Jlenunakane (1926 r.), B
Kpuimy (1927 r.), B Amxabane (1948 r.), 8 Xaute (194971.),
:ia Kypusbckux ocrpoBax (1952 r.), va Kamuartke (1959 r.),
8. Tamkenre (1966 r.), B Apmenun (1968 r.), B Jlarectane
(1970 r.), B IIxxambyne (1971 r.), Tasau (1976 u 1984 r.)
M Ap. Kaxk BHAHO, 32 NOC/IeAHHE INOJBEKa CHJbHBIE 3emJie-
TPACEHHS OXBATHJH NMPAKTHUECKH BCE CEHCMHUUYECKH ONacHble
-3onn1 Cosetckoro Coosa. o :

- AHanu3Hpys MOCJNENCTBHS 3eMJETPSICEHHH MOXKHO BbILe-
AIHTH CJIe[lyIOL e OCHOBHBIE MOBPeXAeH s, KOTOPHIE MOMY YU~
M 31aHUA Pa3JUYHOH KOHCTPYKTHBHOM CXeMH, ecJaH cefc-
‘MHYeCKHe BO3JeHCTBUS NPEBOCXOMUJM DAacUeTHHE HJH 37a-
“HHSt BOBCE HE MMeEJH aHTUCEHACMHUECKOro YCHJIEHHS.

-+ B KapkacHBIX 3JaHHUSX BO BpeMs 3eMJIETPSCEHHS IpeH-
'MyIIECTBEHHO Dpa3pylIaloTcs Y3Jbl KapkKacad, BCJeACTBHE
'BO3HHKHOBEHHSI B THX MECTaX 3HAYHTEJIHLHBIX H3THGAIOUHX
_MOMEHTOB U TonepeyHbx cHJ. OcOoBeHHO CHJIbHBIE MOBPEX-
“HeHHS MOJIyYaloT OCHOBAHHA CTOEK H Y3JIEl COeJ{HHEHUS PH-
.TeJiel co CTORKaMH Kapkaca, ecJqd pa3Mephl NOCJAeLHHX He-
“AOCTATOUHBI W €CJIK OHH HE HMEIOT YCHJIEHHH B BHAe ByTOB.
-OtcyTcTBHE BYTOB B DUTesIIX PaMbl MOXET HPHBECTH K pas-
PyIIEHHIO y3JIOB H NpeBpalleHHIO0 PaMbl B LIADHUPHYIO CHC-
TeMY, 4TO cmOcOGCTBYeT HCKaXKeHHI0o (OpMBl 31aHHd, a
HHOTZla OOPYUICHHIO ero. ITO NPOUCXOAHMT BCJEACTBHE TOrO,
9TO HyJIeBas JIMHHS NPOXOAHT He Yepes CepefiHHy JHaroHa-
JIH CeYeHHs, a 3HAUHTEJNBHO OJIHXKe K BHYTDEHHEMY YTJy.
TlosToMy cxatas 30Ha GeTOHAa OKa3kBAETCA CHJBLHO CyXKe-
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HOA M IPH 3eMJIETPSCEHHH B Hell BO3HMKAIOT TPEUIWHB], & Puc. 8. Mopex-

HHOT/Ja MPOMCXOJHUT paspylieHue GeToHa. '

Bo MHorux cayuasx nmoBpexninaroTrcs cToéiku pam. Yaiue
BCETQ paspylleHHe CTOeK MPOHCXOAUT B ceueHdH y yHAA:
MEHTOB, peXe y purejs, MpuueM apMmarypa BbllyudBaercd
HapyXy, OeTOH [0 BCEMY CEUEHUIO pasapobJsercs, a CTOHKK,
COOTBETCTBEHHO yKOpauuBawTcs. Paspynienne o0bscHsIeTCS,
TEM, 4TO-NPH JEHCTBUH HA PaMy 3HAKONepeMeHHBIX ropngox,-’;
TaNBHHEIX HArpysoK B y3J/ax CTOEK B pe3yJqibTaTe pasapoldJe:
HHA GeToHa c 06eHX CTOPOH ceyeHHus oGpasyroTcs MAapHUPHL
Ceuenue O6eTOHA B 3TOM MeCTe OKa3bIBaeTcs HeII.OC'I‘aTO'«IHbIN_g
IJi7 BOCHPHATHUS BePTUKAJbHOH HArpyskd, B CBA3W & ueM
6eTOH pa3pyIuaeTcsi OKOHYATeJbHO. - : ’

IIpu npoeKTHpOBAHUU KOHCOJER AJS CONPSIKEHHA Yac
TeH paM HeOOXOAHMMO Y4YHUTHIBATb BO3MOXKHOCTb HX CMeELIE
HHSl ¥ IpeAyCMaTpUBAaTh HEOOXOAUMBIE IJIOMIAAKH A OfH
paHus pureJs. ‘ : '

B xapracHBIX 3AaHHAX BaXKHOEe 3HAYEHHE HMEET 3arno.a:
HeHue. OgHEM u3 HauboJee YSA3BHMBIX SIBJSAIOTCA MECTa COs
NpsAXeHUA 3aNMONHEHUs U CTOEK KapKaca, KOTOPHie TPEGYIOT
TeXHHYECKH I'PaMOTHO BBHIIOJHEHHbBIX COSUHEHUH.

B Man03TaXHbIX 34aHUAX, OCOOCHHO OAHO3TAXKHBIX, CTEHb]
YacTO PacHoJiaralT CHADyXH CTOeK KapKaca ONHPAaIoIHMHU:
cs Ha ¢yHpaMenTHble 6aaku. [Ipu 3TOM, ecin caMOHeCyIue
- CTeHBl IIPHUMBIKAIOT BIVIOTHYIO K CTORKAaM, BO BpeMs 3eMJe:

TPACEHUsS! TMPOUCXOAUT COYJAapeHHE W B CTEHAX NOSBJAIOTCH
TPeIHHE], a HHOTAA OHH NOJHOCTBIO paspymawoTrcs. Berpe:
YaOTCH ¥ LpyTHe MOBpPEXACHHS B KAPKACHBIX 3JaHHUAX, H(
3HauHTeIbHO pexe. Ha puc. 8 npuBeneHs! mpumepsl Haub6o-
Jee XxapaKTepHBIX MOBPeXAeHHIH B KapKacHBIX 34aHUAX.

B KpymHOmaHeNbHBIX M KPYHNHOGJIOYHBEIX 3JMaHUAX HAHGO:
Jiee OTBETCTBEHHBIMH $IBJISIOTCH MECTa CTHIKOBBIX COEJHHE:
HUA naHesJ el H GJOKOB MeXIy coB0#l H ¢ NepeKPHITHAMH.

Korza cBsisu CTHIKOBEIX COeAHHEHHA HELOCTATOYHbI HJIK
NOJHOCTBIO OTCYTCTBYIOT, OTMedaloTcs cayuyall B3auMHOIG
CMEIleHHsl MmaHesel pAcKPBHITHS BepPTHKAJbHBIX CTHIKOB, OT:
KJIOHEHHS TIaHesIell OT MePBOHAYANBHOTO TOJIOXKEHHA U Jake
ob6pyutenus naneneit (puc. 9). [Toxa Met pacnosaraem OueHy
‘OTPaHHYEHHBLIM OIBITOM MOBEAEHHS KPYMHOMAHEJNbHBIX 313
HAM TPH CHJbHBIX 3eMJIETPSICEHUSX, TaK KaK B GOJBIIHHCTBE
PafiOHOB, 3aCTPOEHHbIX KPYIHONAHEJbHEIMH JOMaMH, HHTEH:
CHBHOCTbL CefiCMUUYeCKUX BO3JeHCTBHN, KaK npaBu/io, Obixg
MeHbIe - pacyetHo#t. -Mckiouenwem sBasiiores  asauis
cxue 3emierpsicenust (1976 u 1984 rr.), rie xpynHOmaHemdn:
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"AeHHe . 3JeMeH-
{T0B Kapkaca
{roprosbiii

‘dentp 8 [asaw,
1984 r.)

yCHJEHHbIE  10-

"Ma; . Ha  BTO-
.pOM — He  yCH-
| /IeHHbiE )

“BepriIHCh

Puc. 9. lNospex-
AeHHH  KpYOHO-
MAHeAbHBIX 3/a-
i B Fasau no-
tie 3emJaerpsce-
nus 19—20 map-
1a 1984 r. (Ha
nepBOM nJiaHe—

HEIE IOMa, He HMeBIIKHe AHTHCeHCMUYECKUX YCHJGHMH, NMOA-
ceicMHYecKOMYy BO3AEHCTBHIO HHTEHCHBHOCTBIO

8—9 6ansoB. CpaBHHTeNLHO HeGOJbUWIME CeCMHYECKHe BO3-
‘feficTBHA Ha KPyIHONaHe/bHble AOMA MO3BOJSIOT OTMETHTH

‘TaKne NMOBPEXKIEHHs, KakK o006pasoBaHHe CKBO3HBIX U He-
CKBO3HHX TPEUIHH OGBIYHO HeGOoJbIIOH IIMPHHBL (4acTO BO-
JocsiHble) B TeJie TaHeJel M TOHKHX TpEUIUH B TOPH3OH-
TaJbHEIX ¥ BEPTHKAJbHBIX CTHIKAX HO IIEDHUMETPY NaHeJeH.
~ KpynHoG/ouHbBe 3[aHHSA NepeHec]H CHJIbHbIE 3€MJeTpsi-
cenits B ITerponaBnoscke-Kamuarckom B 1959 u 1971 rr., B
r. Bapky (J/lususa) B 1963 r. u B r. Arkopuax (CIUA, Axasc-
xa)'s 1964 r. B IlerponaBsioBcke-KaMuaTcKoM cHJia 3eMiie-
Tpscennit Gua Gosee 7 6aJIoB, HO KPyNHOG/IOUHbIE 3N AHHS
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BBIZIEPKaJU ero 6e3 o6pymeHHH XOTH H nonqum ‘noBpexgpa (Ham mBesiepa), CTeHKAMH KOTO- .
A,oro ABJAIOTCA NONEPeUHBIe CTeHBL. r

neuns. B r. Bapky OAHO3TAaXHHE XBLIble U OGIeCTBE HHH]

31 aHus U3 NYCTOTeNBX GeTOHHBIX GJIOKOB BbIAEpIKAJIU 3eME
JETPACEHHE CHJIOH MpHMepHO 7 (aJiioB 6e3 cephe3HBIX MNOR]
BpexeHul. Bjaroxaps npHMeHeHHIO DYCTOTEJBIX KPYIHbIY

o

6eTOHHBIX GJIOKOB TIPH CTPOUTENBCTBE OJHOSTAXKHBIX 34aH
B I'. AHKODHAXK OHH HOJIyYHJH CPAaBHUTENLHO YMEpeHH

MOBPEXAECHHS H He OODYLIHJHCH, TaK KaK. HMeJIH YCHIICHH]

KJIalIKH B BH]e BGDTHKaJIRHQrQ U ropHs
BaHHUS.

-XapakTepHH cJaeayluihe IIOBpe}KlleHPIH R

KOChle H KPeCTOOGpasHble TPEUIUHBl B HpOCTEHKaX 1 oy

XHX CTEHaXx;
BEPTHKAJIbHbIE Tpem;unm B MECTaX COMPSIKEHUs MPOAOAY
HbIX U MOMEePeYHbIX CTeH H Ha)Ke BHINMajeHHe CTeH Hapym_):
TOPU3OHTAJIbHbIE TPEUIMHE B CTEHAX, 4alie B YPOBHe HE: -
‘32 OKOHHBIX IIPOEMOB, nepeMqueK WM B ypOBHe OHHpaHH
nepeKpLITHA;

TpeHLPIHI:I B MeCTax 3aJeJiKu }KEJI6306€TOHHHX nepeMbl‘

Yek;
Tpemuum Xa0THYECKOro HaHpaBJIEHHH B CTEHaX, xoropme
NPENCTABJAAIOT CYMMY IepedYHMC/eHHBIX TPElluH. -
[Tpuuntoft o6pa3oBaHus KOCHIX U KPecTOOOpPasHbIX Tpe~

B 3[aHMsAX ¢ HECYIHMH KAMEHHBIMH CTEHAMH. Hanéonej

IIMH ABJSETCS HEeAOCTAaTOYHAH NPOYHOCTh KJAJKH IIPH BOG
NPHUATHH CKAJBIBAIOIAX H IMABHBIX PAcTArUBAKLUX HAND
XeHHH, KOTOPble BO3HHKAIOT NMPH AefCTBHU.3HAKOMEPEME
HEIX CEHCMHYECKHX CHUJl B ILIOCKOCTH CTeHBl. [IpouHoCT!
KJaJKH B 3THX CJAy4asix oOycCJ/IOBJEHA CLENJeHHEM KaMHe
c pactBopoM. [losToMy naxe npu OYeHb He3HAYHTENbHH
nmepeKocax B CTeHax 06pasyioTCst KOChie TPEIIMHEI, KaK MNpsd
'BHJIO, ClIefyIONIHe nepeBsiake Kamuefl. [Tpu crabbix xamms)
M JOCTaTOYHO BBHICOKOH TPOYHOCTH CUEMJIEHUs X C PACTBG
POM ‘TpemUHbl MOTYT NPOXOAUTb TAKKe U MO KaMHSM.

- IlpuunHa 0GpasoBaHHs BePTHKAJBHHIX TPEUIHH B-COMPE
- MEHUAX MEXK]Y MPOROJLELIMM HAPYXKHBIMH H HONEPEUHbIM]
BHYTPEHHUMH CTEHAaMH — COBMECTHOE nefiCTBHE DaCTATHBE
IOUIHX H CKaJBIBAIOMHX HanpsxeHnd. B mponosbHEIX I
HaxX BO3HHKAIOT I'OPH3OHTAaJIbHbIE CHJIBI HHEPILHH, Hanpasne&
Hble MepneHANKY/IADHO K HHM, KOTOPble BEISHIBAIOT B ILJIOC
KOCTAX CONPSIKeHHH 3THX CTeH C NONePEYHHIMH DACTATHEZ
IOlHe HaNPSAKEHHS. Kpome TOTO, - €CJIH paCCManI/IBaIQ
. 3naiife KaK KOHCOJBHBIA GpyC, 3aiieMJeHHHIA B IPyHTe,
Hapymnme CTeHbl MOTYT GHITb YNONOGJEHH! TOJKaM ILBYTa:”

52 !

m

¥l E—
!

A
Puc. 10, Cxema meprtn-

KaJbHbIX KogeOaHu i
OCHOBAaHHSA ’

‘MecTax ux CONPSIKEHUHA BOZUUKAIOT,
BC/IE/ICTBAE PE3KOIO H3MEHEeHHS WIH-
MHBl CeueHMs], 3HAUHTe/JbHDbIE CKaJbl-
IOLlNe HapsAKeHHs.

B pesysnbTaTe coBMecTHOro geHCT-
S 9THX HANPAXKEeHHH NPOUCXOAUT

GpasoBanHe BCDPTHKAMbHBIX. CKBO3-

BBIX TPEUIMH IO IVIOCKOCTH CONpSiXKe-

Hull TPOJOJIBHLIX CTEH ¢ [ONEepPeYHHIMH U OTpHIB (2 B HeKo-
'OPHIX CAydYasX U majieHHe) OPOAOJBLHBIX CTEH.

[Ipn o6cnenoBanun MOBPeXACHHHIX 3/aHuK HQOJIHOKpaTHO
BHIIBHTAJIOCh [IPEANOJIOKEHHE, UTO ropusomanbﬁme TpelH-

'th BOBHHK.TIPI B peyanaTe pas3pbiBa KJAAAKHA 04 pefcTBHEM

BEPTHKAMBHOrO CeACMUUECKOro ychaus (MOAGpachlBaHus).
Takoe oGbsicHeHHE HPOMCXOKAEHHA [OPHUSOHTA/BHBIX Tpe-
TIHH HecOoCTOATeNbHO, HO ABa 0OCTOATE/bCTBA, CBA3AHHBIX
{C'3THM BONIPOCOM, NPE/ICTABJSIOT HHTEPEC. :

Ha puc. 10 mokasana macca m, NpHKpeIVIeHHAS CBS35-
M r=Rp X ocHoBaHHuIO P, coxaepmaromemy JIBHXKeHHe 10
‘BeDTHKAJIM 110 3aKOHY Y= y( t).

_chnne B CBS3H r(t)=m(g——y). KOHe‘{HO, ecy CBA3H
OTCYTCTBYIOT, TO 3 exT nozxépacmsaﬂuxm BO3HHKaeT [pH
>g. - ’
: TlogcyuraeM, npu Kakom YC/IOBHH MOXET GHITH non6po-
JieHa KHPIHUHAR KNafKa BHIcOTOK | M, ecqiu OHa cBsidaHa

c OCHOBaHHeM cuno#t cuenenus Rp=20 klla. MmeeM

2g
y?>[—m‘ +g-—-——+g_2 2g.

11POYHOCTD cuenedus 20 KHa COOTBETCTBYET KdfKe MO
COMPOTHBJISAEMOCTH CEHCMHUUYECKUM BO3JEHCTBUAM HACTO/ILKO
HH3KOH KaTeropuH, 4YTO INpPHMEHEeHHe ee B CEHCMHYECKHX
pafionax He pomyckaercs. [IpuHuMas BO BHUMAHHE Macco-
‘Boe. PACIIPOCTPAHEHHE TODPU3OHTAJbHBIX TPEUIUH; HYMXHO
DENNOMOXKHUTD, 9TO BePTUKA/bHBIE YCKOpPeHHs OblIH Gosee
BYX:'g, 4TOGH OOBICHUTL I'ODH3OHTAJbHBIE TPEIIHHEl 3¢-
:(DeKTOB nonépacmsaﬂm B To xe BpeMs TIpH OLIEHKe Bepo-
ITHRIX 3HAYEHMH BePTHKAJIbHEIX YCKOPEHMH MOYBHL B paioHe
»snnuem‘pa Tamxenrckoro (1966 r) 3EMJICTPSICHHS. HHT e
'ne OBJIO OGHAPYXEHO MOBPEXIEHUH IOKONbHOH 4YacTH H
gq;yﬂnamemoa CBS3AHHBIX C OTHOCHTeHbeIMH BEPTHKAJIbHHI-
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MH nepeMelienusiMi. He orMeuasioch H Kakux-an6o ABJICHY
'THNA 0caj0K QYHAAMEHTA, HADYUIEHHUS OTMOCTOK B MecTe
NPHMbIKAHHA K HOKOJAM 3januf. HaoGopor, oTMeuaerg
O4Y€Hb MaJoe KOJNHYECTBO OCAZOYHBIX TPELLHH B 3/LaHHSY
HECMOTpPA HA MHOTOYHC/IEHHBIE ITOBTODHBIE TOJIYKH, CO3123
e 6JaronpUATHBIE YCIOBHSA S PA3BHTHS OCALOUHbIX i
dopManui. : ’ :
Takum 06pasoM, ropusoHTadbHBIE TPEUHHbl B KJajk
- HeJb3s 061>§CHHT5 BO3JIeiCTBHEM TOJLKO BepPTHKANLHOH o
CTaBJsIOUIed CEHCMHYECKHX ABMXKEHHH. B To ke BpeMs K
HEeJIb351 OOBACHHTb H OLHHM TOJbKO BO3AEHCTBHEM TOpH30Y
TaNbHBIX ycuan#. Bo BesikoMm cayuae sta TPeLIUHH! He HMeJ]
MAaccOBOTO XapakTepa NDH 3eMJIETPSACEHHUSX, BEI3BaHHH
YAA/JCHHBIMH OYaraMi X HMEBUIHX CPaBHUTEJIbHO MaJbie aMy
JHTYAbl BEPTHKAJIBHLIX yCKOpeHuii. Ciief0BaTe1bHO, cilefye
CTaBHTb BOIPOC O HeOOXOAMMOCTH OLHOBDPEMEHHOrO yuer
BEPTUKAJBHBIX H' TOPH3OHTAJbHBIX COCTABJSIOMIAX. DTO 5
JIEHHE CYUIECTBEHHO HE TOJLKO AJIA SNHUEHTPAJBHOH 30HY
HO H B 6oJiee QﬁmeM CiIydae 3eMJleTpsACCHUR ¢ ynanenm&{j
ouyarami. , ) 3
K uncay Apyrux noBpexnenwuii ananuii c HECYIIAMH K2
MEHHLIMH CT€HAMH OTHOCATCS CABHI Xesie306eTOHHHIX Iepe
MBIUEK HJIH €€ IHOBPeXNeHHe, NOBpeXIeHHe aHTHCeHCMHUYe
KOro mosca ¥ CABUI NOACA OTHOCHTENbHO KNAAKH OPH O
CYTCTBHH JOCTaTOYHBIX CBs3efl MeXAy HUMHU. '
B 3panusx ¢ HeCyIMMH CTEeHAMH W3 MeECTHBIX
JIOB (CHIPUOBHEIH KHPUHY, [HHOCAMAHHBIE Gsioxu u Ip.) mg
- BPeXNEHUS aHAJOTHUHBI MOBDEXKASHHAM B 3LaHHAX C HeCy
~ UIMMH KaMeHHBIMH CTeHaMHM, HO MpPOSBJASIOTCS B 3Haqmen§;
HO GOJIBWIHX, YACTO KaTacTPoduuecKHx pasMepax. L
Oco6oe MecTo npn MOBPeXAEHUAX ITHX 3TAHHM 3aHHMA:
I0T THGKHe. OTHE/NbHO CTOANIHE CTOHKH (KHPIHYHEE CTOJIGH
H [Ap.) # OCOGEHHO TIIeYd u ABIMOBHIE Tpy6sl. Jlaxe mpp
TOJNUKAX CPABHUTENLHO HEOO/LINOM HHTEHCHBHOCTH, KOTH4
SAAHHA MONYYAIOT KpafiHe He3HAauHTeJbHbIE MOBPEXIEHHS,
AbLIMOBBIE TPYOBl YaCTHUHO /M NOJHOCTBIO pa3pywaoTcs
YTO HepeAKO NPHBOAUT K MOXKAPaM. 3z
B nepesanHEIX 3maHusx (py6uenwix, c6OPHO-LIIUTOBLIK,
KapKacHO-3aGOPHEIX) NOBPEeXIAECHHS CTeH MNpH semseTpsce:
HHAX OBUIH, KaK IPABHJIO, HE3HAUHTEbHBIMH, B
O6cnenoBanue peayabratos Ke6uHuckoro 3eMJIeTPACeHUS,
1911 r. B 1. Bepuom (Asnma-ATa) B cOMOCTABMIEHHH ¢ paspy:
' WICHAAMH, BHISBAHHEIMH [pPeAbIAYIIHM  3eMJIeTPSCeHH
1887 r., mo3BonuA0 CpaBHHTS NOBpEXNEHHSA [ePEeBSHHEIX
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Matepug

¥ spaunuit. [Ipu stom

KAMEHHBIX  (HEeyCHUJICHHBIX)
) YeTKO
©OTMEdeHbl  NPEHMyLIecTBa
nepsbix. Tax, ec/in Bce Ka-
iMeHHbIE 37aHHs OblIH 1400
iCOBEPUIEHHO  pa3pyLIeHH,
aub0 MPHILIK [OC/e 3eM-
JeTPsACeHHs B [OJHYIO He-
LOAHOCTb, TO [AEpEeBsiHHbIE
3faHHs, XOTA H GbLIH OUEeHb
TMOBPEX/JEHE!, BO MHOTHX
cayyasx H3beXasH IOJHO-
T0 06pyuIeHHs. :
- HauboJsiee xapaxrepuse
TOBpexKAeHHsA B PyOJIeHBIX
IOMax — IIeJd B yriax
OTAEJNBHHX JOMOB, B TO
BpeMsl KaK KapKacHO-IHU-
TOBble 3/laHUA NOCTPafalH
-6ojiee ceppe3HO, B KapKac-
‘H0-3a60pHBIX JOMAaX H3-3a
epeKoca KOpoTKHe OpeBHa
.BBILIIVIM U3 Na30B H BO MHO-
-THX HaO6JII0AAJOCh BhIaje-
‘ure cred [95]. IIpu 3emae-
tpacennd 1984 r. B Iasnu
6bl10° moBpexneHo 13 (us3
922) c6OpPHO-UIMTOBHIX AO-
MoB. [TpuMep moBpexjgeHuss OLHOTO H3 AOMOB NMPHBEAEH HA
puc. 11, - ‘ o :
:+ Bmecrte ¢ Tem HauGogee cyulecTBeHHbIE NOBPEXKACHUSA fe-
‘PeBSHHBIE J0Ma NOJyYHJaM B pe3yqapTaTe casura cpyba mo
‘WoKOJII0, HanpuMep npu KeGuuckom semaerpscenuu 1911 r.
wau JKananam-Tonckom 1978 r. ; o
Hau6oabmue moBpexaeHus: B ZepeBAHHBIX 3JaHHAX NPH
3eMJIETPACEHHAX TIPHAXOJAATCA HA OTONHMTEJNbHBIE CHCTEMBL.
Crenenp HX NOBpeXAeHUs npH DafikajibcKOM 3eMJeTpsce-
Hru 1959 r. B HeKOTODHIX HaceJIeHHBIX NYHKTax COCTaBH/1a
-100 % neimoBEIX TPYG, 15 9 Bcex meueit u cBhime 10 % Bcex
IJTHT, : ‘
- - HoBpexnenus 3fanufi ¢ Pa3MHYHBIME KOHCTDYKTUBHBIMH
CXeMaMH MMO3BOJSIOT HX PACHOJIOXKHUTE B cJaeAyolleil yOuiBa-
lolleH MOC/IeA0BATE/ILHOCTH 110 COMPOTUBJSAEMOCTH ceHcMU-
YecKHUM- BO3NeACTBHAM: KapKacHHe 3QaHHA, KPyMNHONaHe/ b-

Puc. 11. Mospexaenns s c6opuo-
wmurosom. aome (Tasau, 1984 r.)



Hble, JepeBsiHHble py6JeHbie H COOPHO-IIHTOBLIE,
HeCcyIMMH¥ KaMeHHbIMH CTeHaMH,
MEeCTHBIX MaTepHanos.

3faHusa ¢
3JaHHSA CO CTEHAaMH Hu§

rJAABA 2. TEOPETHYECKHE OCHOBbBI
CEACMOCTONKOCTH H UX HCHOJ]b3OBAHl/IE
B MNPAKTHKE CTPOUTEJILCTBA

TeOpHH ceHCMOCTOHKOCTH HpeJICTaBJIﬂeT coboit CaMOCTOﬂi
TeJILHBIT pasjen JHHaMHKH COOpYMXKeH KOTOPHH xapaKTe.

SACY AnnaMnnn \_uup.ymt:nl’lﬂ,
pusyercs CHeNHQHYECKHMH 33aJa4aMH H MeTOAaMH HCC.HEJ.IO-
BaHHl, HO HCIOJb3YeT Ty XKe TEPMHUHOJOrHIO H OHpee/eHHs,
HEKOTOphle U3 KOTOPHX Leaecoo6pa3HO HalOMHHUTD.

KoJsie6anus, KOoTopHie COBEpIIAeT CHCTEMa IOCJe YCTpa:
HeHHs BHeIIHEero BO3JeACTBMA, HA3HIBAIOTCA COGCTBEHHBIMYE,
wiH cBOOOJHBIMH, X (OpMa H TMEpUON ONmpefensTcsd cob-
CTBEHHbIMH NapaMeTpaMH CHCTEMBI, T. €. €€ Maccoi, XKecT-
KOCTbIO, BHJIOM 3aKpelJeHHs Onop. ‘ :

B cayuae, ecan cHcTeMa Bce BpeMs HAaxXOAHTCA IOX AeH:
CTBHEM BHEUIHHX CHJ, €e KOJeGaHHS Ha3blBAlOTCA BBIHYXK:
neHHBIMH. OHM 3aBHCSIT OT XapaKTepHCTHK Koneémomenm
CHCTEMBl H OT BHEIUHEro BO3JefACTBHS.

B peaabHOR cHcTeMe cOOCTBeHHble KoJiebGaHHsA 3aTyxaon
B pe3yJbTaTe YHPYTHX CBOHCTB CHCTEMHl M CHJI, OKa3bIBaIo-
IMX CONPOTHBJ/IEHHE KOJeOaHusiM, TAK Ha3bIBAEMEIM JMCCH-
NaTHBHBIM (COMPOTHBJICHHE BO3XYyXa H Ap.), Taxue XoJje-
6aHusi CHCTeMbl HA3BIBAIOTCA 3aTyXamomuMu. [apmonuuec
KHMH Ha3bIBAIOTCH TAKHe KOJIeGaHHs, KOTOPHIE OCYILeCTBIIS,
I0TCS 110 CHHYCOUZAJbHOMY (KOCHHYCOHJAa/JbHOMY) 3aKOHY,

HMurtepBaJsiel BpeMeHH, 3a KOTOpHle CHCTEMa coaepmaeT
ONMH HUKJ KOJieOGaHHH HA3BIBAIOTCH NEPHONOM, 2 BEJHUHHA,
o6paTHas MEpHOAY, T. €. KOJHYeCTBO HUKJOB KoJeGaHHH 33
efMHHLy BPeMEHH, Ha3hBaeTcs 4acTOTOH KojebaHwuii. MaK-
CHMAaJIbHOE OTKJIOHeHHe KoJeGJolleficsi TOUKH OT COCTOSHUR
paBHOBeCHS HasbIBaeTcsl aMIIUTYAOH KoaeOaHui.

Yucno HE3aBACHMEIX napamMeTpos, onpeneAoInux HO.HO:

MEeHHe MacC NpH KoieGauuaX CHCTeMb!, Ha3hiBaeTcs qncnom
crelened. cBOGOIEI.

1. PasBuTHE TEOPUH CEHCMOCTORKOCTH
coopy)xemm

. MOXHO BHAEHTb [BA OCHOBHHIX 3Tala B PA3BHTHH T€
OpHH CeACMOCTORKOCTH: nepBHit — paspaboTka CTaTHUEC
KOH TEeOpHH; BTOPOH — paspaGorKa IUHaMHYECKOR 'reoplm
- CraTHYecKas TEOpHA CEeHCMOCTOMKOCTH, AaBTOPOM KOTO,
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sppuunent; B wopmax CCCP npunmMancs 01
‘BeHHO AJs 9=, 8- H 7-0a/abHbBIX PadOHOB.

pou fABAseTCS ANOHCKHA yueHwmit ®. Omopu [153], ncxomur
¥3 MPOCTEHIEero npeicrTas/ieHust o COOpYXeHHH Kak 06 ab-
COJIOTHO TBEPAOM TeJje, JNHLICHHOM CBOHCTBA NedOPMHpO-
BaThC W KECTKO 3ajesaHHOM B rpyHt. [lpm Haubodee
QUacHBIL TOPH3OHTAMBHBIX CMEUIEHHAX MOUYBH [0 HEKOTO-
poMy 3aKOHY yo(f) coopy:xeHue 6yHeT CMeUAThCH U0 TOMY
xe 3akoHy. [Ipu atom NPeANOJIaraercs, YT0 COOPYKEHHE He
HMeeT BpallaTeJbHbIX Nepemewlenuid. Toraa yckopenue Jio-
éou TOYKH COOPYIKEHHS PABHO YCKOPEHHIO MOYBHI. F(‘nu

3Haqe}me MAKCHMAaJBHOTO YCKOPEHHs NOYBHEl PaBHO yomax,
3HaYeHHE MaKCHMaJbHOH CHJIbBI MHEPUMH S, BHI3BAHHON B
‘Mobof TOUKe CoOpyXeHnusa ¢ BecoM Q, paBHO

s =lme 9= Ko0, ™

e g§=981 M/c?— ycxopenne cusnl TAmecTH; Ko — ceficMHYecKHi K0-
0,05; 0,025 cootserct-

3Has HauboJbluee YCKOPEHHE Yomax MOYBBI IPH 3eMJle-
"PACEHHH H Maccy 3JIeMEHTOB COODYKEHHs,, MOXHO onpeje-
TUTh BO3HMKAIOLIHE B HHX MAaKCHMAaJbHbl€ = CHJB HHEPIHH
(ceficMuuecKue CHJb) M NPOBEPHTH INPOYHOCTH coopy}Ke-
s, '

- ITockonbKy CH/IBI MHEDUHH MOTYT HMeTb nponaaonbﬂoe
ﬂanpasneﬂne B IJIAHE, NP pacyere COODYMeHHS CelcMi-
YECKUE CHJIbI HAMDABIAITCA B HEBHITOAHEHWIYIO AJMA  ero
pa60Tbx CTODOHY.

s onpegesenus S mo (7) KOCTATOUHO JIHIUL 3HATDH
MaKcnmaanoe _yckopenue. MoxHO naxe NpenuoNONKHTb,

410 yCKopeHne Yomasx, TAK XKe KaK U ycxoperme CHJIBL THXKE-
CTH, NOCTOSIHHO AeACTBYET Ha COOpPYyXKeHHe, T. e. cedcmHuye-
¢Kie CHJIB JeHCTBYIOT Ha COOpYyXKeHue crathuecku. Orcrona
BHTEKAeT CIPAaBEAJHBOCTh, HA3BAHHA YKa3aHHOH TEOPHH
¥ax cramqecxoﬁ'reopnn ceficmocTtofikocTH. ' I'naBubifl BHI-
BOZ 3TOM TEODHH COCTOHT B JIOKa3aTeJIbCTBe, YTO CeHCMHYe-
CKHE CHJIH, NeHCTBYIOLIME HAa COOPYIKeHHe, IO CBOEMY 3Ha-
9eHHI0 He OYeHb BEJIHKM, YTO TO3BOJIMJIO NOCTABHTL 3aRauy
o6 abdexkTuBHON Gopbbe ¢ pa3pyWIHTENLHBIMH TOC/AEACTBH-
MK 3eMJICTPSACEHHHA WHKeHePHHIMKM MEPaMHu.

[TonoxeRue 0 HenehOPMHPYEMOCTH COODPYXKEHHU, U3 KO-
TOPOTO HCXOMMT CTATHYCCKAH TEOPHUS, IPUEMIEMO JIHIIEL AN
KOCTATOYHO XKECTKHX COOPYKEHHH M He MOIJ/IO Jaxe OPHeH-
THPOBOYHO OTPA3HTb pacnpeleseHHe YCHIUH, BO3HHKAOULIHX
B 30aHHAX NPH 3eMmJerpAceHHsX. TeMm He MeHee B HOpMax
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CCCP snarors z0 1957 r. IPAKTHIECKHE MeTONb pacyery
OCHOBHIBAJIMCh HA CTATHYECKON TEOPHH. o .

Creayiownm marom s PasBHTHH Teopuu CeHCMOCTOlKO;
CTH ABJIAIOTCA paboTel MoHoHOGe, ap. [152], B xotoput
OTKa3bIBAIOTCA OT THIOTE3p O Hene(bopmupyemocm coopy
MEHHA H yUHTHIBAIOT €r0 YUpyrue cBoficTsa,

B kauecrse monenu aganus B 3TOM cJayyvae NpHHNMaeTCE
CHCTEMa C OLHOH COCPeLOTOUeHHON Maccol M, CBA3AHHOA {
OCHOBaHHeM YNpPYroff CBA3bIO C ¥KECTKOCTRIO K, Koneéaﬂﬂg}
TAKOA CHCTeMBl Ge3 yuyera AHCCHNIAUNY 3HEPTHH HpH poOH3
'BOJILHOM 3aKOHe. ABHIXKEHHSA OCHOBAHHS Yo (t) onucuiBaoTch
CIeNYIOIHM nme)epeHuHaanmM ypaBHeHHeM:

g (= Ky () =— myq (1), |
rae y(f) — cMemenne Touxy PHJIOKEHHA COCPeNOTOUeHHON Macch of
HOCHTEJIbHO OCHOBAHHSI.

CeficMuueckyio cuay,
_ HO HafiTh Mo popmy.te

SO=mlp)+§0Ol=—kKy(r). "

" Ilpu pemenun ypapuenus (8) mpuHEManoch, uto Ko

6aHus MOYBE NPOHCXOAAT 1O TaPMOHHYECKOMY 3aKORY ¢ e,

PHOZOM Ty, NpHUEM YUMTHIBANHCH TOMBKO . BBIHYXKICHHbI

KoNeGaHHA COOpyXKeHus. B pesyJbTare lI,JIﬂ»uHaHAﬁOJIb.IHe_;:

SHAYCHHS CEACMHYECKOH CHJBI, NPHUJIOKEHHOMN K_COOpyKe:
HHIO, OBlIa MOJyyeHa bopmyia

’ ‘ S= ﬂl K¢ Q,

. . ©
rie Q=mg — Bec COOPYKeHHs; K¢=yo'mx/g—xos¢@ﬂunem ceil¢.
MHYHOCTH; ﬁ,—nnHaMqucKnﬁ xoatpqmungr,_ onpejeaseMulil: Bupa»gg
HHeM B,=l/[1——(T2/T§)], rae T=2g )/—m/l(—-ngpnoa COOGCTBEHHHE
KOJIeGaHui coopysKeHHs. ' B )

Makcumanbnas ceficMuueckag Harpyska, corJiacHo T,
opuu MoHoHOGe, 3aBHCHT HE TOJILKO OT. HHTEHCHBHOCTH ¢
TPSICEHHS NOYBB, HO H OT AHHAMHYECKHUX XapaKTepucTy
camoro coopyxenns. I1osTomy moxer GbiTy OCTaB/AeHA 3i
Aaya HaXOXAEHHS TaKOH KOHCTPYKTHBHOA CXE€MBl 31aHH:
KOTOpast nosBoJsta 6B CBeCTH A0 MHHHMYMa 3HayeHHe cqf
CMHYECKO Harpy3kKH. - ‘

Hast mecrknx spamui (T< Ty) - koappuuuent B, npk
MEpHO coBnagaer ¢ exHHHUIE. Ecnn nepuox cogcrgeﬂﬂ%
KoneGanuii T 64M30K K NIEPHOLY BHEWIHEro BO3ACHCTBHUS,. T

Kospunuent B, sameTHo oTauyaercs OT eAHHULDI. B
: Hunamuueckui Koaduuuenr, NOJIyYeHHBIA B paM‘!g;_‘_
STOi TeopuM, MoXKerT NPUHKMATL = CKOJIL YTOLHO 60Jlb
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ReHACTBYIOIYIO Ha CHCTeMY, MOXC]

MO, TaKko# pesyanrar ABJACTCH CeNCTBHeM HealexBaTHOCTH
TPHHATON Mofesn COOPYXKEHUST M 3aKoHg ABHXXEHHA rpyH-
T4 B JCHCTBUTesbHOCTY: B 14CTHOCTH, ciepyer YUHTBHIBATH
“3aTyxanomu; XapaKTep BO3ZHHKaOMU[HX KosneGanui rpyura
¥ RMCCHNanmio suepruy pu KoneGaHuu 3ganyg. Kpome To-
TO, KaK yike OTMeuaJsocs, 3Ta TEOpUA He yunThiaer geficr-
BHE COOCTBEHHRIX Konebauuii, BO3HHKAOIHUX B COOpYyIKeHuH
npH 3eMJIeTpsicenuy, KOTOpEIe 6yayuy 06yC/IOB/IeHH  Ha-
HaMbHBIMK YCIOBHSIMH KoMeGanusy COOpyXKeHrus, .- HaKJ/agpi-
BaOTCH Ha BuLIHYXneHupe y YCUTHBAIOT 3derT meficrayg
MOCIeRHUX. Do NOATBepKk naercy Pa3pyUIHTeNbHEIM nposy-
WeHneM 3EMJETPsACeHH ] B IEPBbIE Ke MOMeHTH ero BO3HUK-
*HOBEHHS, Korpga CBOGOLHBIE KOJeGaHus B COOpYXKeHHH B pe-

B OT 3THX paGor K. C. 3aBpueBbiyp [33] B
21927 1. 61110 peLIoKeHO, Hapany ¢ BBIHYXXI€HHbLIMH KOJ7e-
OaHuAMH, YUHTBIBATL ¥ BJAHSHHe COGCTBEHHBIX Kosne6aHuii,
o6ycoBaeHNEIX HaYaJIbHBIMH yCI0BHAMY IOBHXKEHHA NMOoYBk,
Wy npensoxero [32] cunrats B HAYaTbHbIE MOMEHT ycko-
peHue MaKCHMaJ/bHBIM, a CKOpOCTb  paBHO# Hyi0, Torza
rapMOHHYECKOe Kosie6aHue 1oyRpy NDUMET BHA:

» ) Y =bcos (2n/Ty) ¢,

The § — AMIIHTYAA KoJe6anus mogny,
B NpHMEHeHHH K npocrefimemy COOPYKEHHIO, Hecyiuemy
JHWb OoUH rpy3 Q, npeHebperas cuaamy TPEHHS, 3Ta Teo-
AR naer BhIpaxkeHue g CeHCMHYECKOH CHIIB '

S=pK.Q, -1y
The B HaHHOM cayyae AHHAMHYECKHE KO3(PduLmenT B2 pa-
‘BeH ) ’ : v

2 12
By=2/[1—(T IT5)]

Bas xectrnx COOpyxeHu#, xorga T—0,

S =2K,0.
 Huramuveckus KosduuueHT 2 anamornyey

PATY, YUHMTHIBalOUleMy neficTsue ma YUPYTYi0 cucTeMy BHe-
¥4IHO NPUIIOKEHHOH Harpyaky, A
“Bo Bcex ykazanumix TEOPHAX MPHHUMA/OCE, YTO KoueGa-
WHA MOUBHI TIPOUCXOAAT 10 rapmoHnyeckomy 3aKoHy. OpHa-
0 peasibHble Ko/ie6aHust moyBe mpu 3EMJICTPACEHHH HMEIOT
T0pasno Gosee CJIOKHBIH, MOKHO CKazaTp Xa0THYECKHH Xa-

- (10

(12)

(13)
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paKTep, KOTOPHIA HE MONET 6LiTh ONHCAH MPOCTHIM aﬂan_',f?:- fex aHHUIECKUX aHasMoruji b1 MOJY4YeH DAL KPHBHIX, BBIPA-
THueCKUM BepaxkenueM. [ToaToMy BO3HHKaeT npobiema Ol  PKalOIIMX 3ABHCHMOCTE MaKCHMaJbHbIX 3HAYEHHHA aMIIMTYLL
peseneHus celiCMHYECKOl HArpysku AJf peavIbHBIX 3amuced éxone6aﬂnn CHCTEMBI C OJHO# CTENeHbIO cBOGOB OT MepHOAA
akceseporpaMm 3eMJETPACEHUA. , éggﬁCTBEHHUbIX KoneGaHHil CHCTEMBI P BO3JCHCTBHH Ha Hee

Pemenue ypasHenus (8) ¢ HayaJbHBIMY  YCJAOBHSAME  JCKOPEHHMH 110 32KOHY aKCeJIepOrpaMMEL.

Y (0)=y'(0) =0 paer BhHipaxedue A ceﬁcgmgcxoﬁ Ha
rpysku S () Kak YHKUUH yCKOPEHHS IPYHTA Yo #):

B CCCP pasBuTHe CIEKTPaJbHOIO METOJA HAWLIO OTpa-
xeHue B pa6orax A. I. Hasaposa [71]. B orauuue or panee
WHATOH METOJHKH IJIS MOCTPOEHHS CHEeKTPaJbHBIX KpH-
BLIX OH MOJb3yeTcs He aKceJeporpaMMaMu 3eMJeTpsCeHHH,
a2 CIenMasbHO UM Da3paboOTaHHBIMM MHOrOMAasTHHKOBBIMH
ceficMOMETpaMH [/l OUEHKH MaKCHMAJbHbIX 3HAYeHU# ceit-
AYEeCKMX CHJ, BO3HHKAIWHX B KaXK[AOM OTACNbHOM ManT-
HHKe ‘NIpHOOPa, KOTOPHIH MOAENHPYET COOpYKeHHEe C COOT-
TCTBYIOLWUM TIEDHOIOM. :
C/exyIoluM 3TaloM B Pa3sBHTHH TEODHH CEHCMOCTOHKO-
CTH CJeJlyeT CUMTATh YUeT 3aTyXaHHs [pu KoJIe6aHHA CO-
opyxenusi [168]. B pesynpTaTe HCCICIOBaHHA B 3TOM Ha-
NpaBJIeHHU M, B YACTHOCTH, paboT aMepHKaHCKOro ydeHoro
T. XaysHepa nokasano 60/blIOe BJHAHHE 3aTYyXaHud CHC-
TéMbl HA BEJIHUMHBL ceficMHueckuX cuji. Takum obpasowm,
ypaBHEHUS KOJeGaHHsl CHCTEMBl B JajbHEHIIEM BKIOYaIH
apaKTEPHCTHKY 3aTyXaHHUs. -
- B npocrefilleM ciyyae CHCTEMEI C OJLHOH CTEeNeHbIO CBO-
6O/LI - BIMSIHHE 3aTyXaHHs MOXKHO BBECTH, HCHOJB3Yd [HNO-
re3y. @ofirta 0 NPONOPUHOHAILHOCTH ~LUCCHIATHBHBIX CHJI
. CKOPOCTH [BHKEHUS

S () = mo 5: dry (t) sin o (£ —17),
0 .

rae

o =V Kim=2xT,

Y3 dopmyiisl (14) BuAHO, 4TO MaKcHMaJibHad ceficMy
yeckad Harpy3ka IpH OXHOM H TOM Ke CceHCMHUYECKOoM Bg%
peficTrE Oyfer pasnudHa LA cucTeM ¢ Pa3HbIMH Ir(xsg;(;ﬁ_,
Mu CcOGCTBEHHBIX KONeGaHUH T. 3aBHCHMOCTb M2 1k

HBIX YCKODeHHU Zmax=Smax/m OT IepHOLA COuﬁf_l.TBeHH!aL
konebanus- (T) HaspiBaeTCd CIeKTPOM YCKOpEHHH. r
B 40-x roiax M. A. Buo [148] nmpeasOXKI npnuﬂeﬁg
KauecTBe pacyeTHOH XapaKTepPUCTHKH CHJBI 3eMJIeT[;ﬂC -
CcHeKTpalbHyl KpHBYIO npuBe/leHHBIX cencmuqecrgx Hgéﬂ.
penuifi, onpenenas punaMuueckni  addexr 3eMa > ;Txmxd
sKCIepuMeHTaIbHO Ha vonenax. Jas aToro pai MK THiE
061a4al0MHX Pa3MTHIHBIMA yaCTOTHEIMH  Xapa THI}I)H' i
KaMH K MOJEJHPYIoUIHX nengmmenbﬂme COOPYHKEH! b :
raHaBAMBAJCS Ha MOJABHKHOMU naatdopme, K_oropc,mI &
| [1aJ10Ch 7IBHIKeHHe, OTBedalollee KoJieOaHUAM nquTt:p . Iif :

semaerpsacennn. T1on aefcTBUEM nepememeﬁnﬂ‘m;la;ﬂ amp_

sce MAsITHHKM TPUXOAHIH B ABHKeHHE H UX MaKC

OTKJIOHCHHSA ¥ YCKOpEHUs MO 6LITH H3MEPEHBL. e
Jra 3aBHCHMOCTb OYyAYHH npencralaneﬂa6 I‘Paﬂ)i et
KOOpAHHATAX MEPHON cOBCTBEHHBIX KOI€ a:nzlmaﬂ;ﬂ'ﬁ?

MaJibHOE YCKOpeHHE coomercry}g:::gﬁmouen :
Ha3biBAIOT CHEKTPaJbHOU Oft. o
qacg?roq‘ rpaguK npeacTaBiIieT coboit ycpenﬂeﬂﬂyxgé ;::g
pHMEHTaJIbHO HOJYUeHHYIO, pyHKIHOHAJIBHYIO ;:B "
| MeXJy CpPeRHUMHU MAKCHMa/JbHBIMH ycxopgﬂm u‘nepnc‘m
OIMMK B CHCTEME C OJLHO# cTenenbio CBO OBl e
ee COOCTBEHHEX Koaefanuil IpH NepeMellcHHH i
0 32aKOHY, OTBEYaiomeMy peasHbHM 3eMAeTp1<;0 e
[. Xay3HepoM # APYyTHMH yueHBHIMHA C TIOMOIL :

2
é
&

Ryp=1ny, - (15
% — KO3(QQUOUEHT COMPOTHBICHAS. )

paBHeHHe KoJleGaHUsl CHCTEMBI B 3TOM caydae Gyjer
o y+ey oty =—y (). ’ (16y
aech &==%/m — K03 (PUUHEHT 3aTYXaHHA CHCTEMEL. -

emenne ypaBHenus (16) c HauaJbHBIMH YCJAOBHAMM

U (0)=y(0) =0 naer caeayollyio GopMyay A 3aBHCHMO-
gCTH 3HAUGHMSA CEHCMHYECKOH CHJABl OT YCKODEHHUS IPYHTa:
. . ' . ¢
SW)=mz () =mo | dije(®) e " sino ¢—1). - (17
3 ,

Ha ocnosanuu ¢opmynnt (17) MOXKHO PacCUHTATH CIEKTD
EKOPEHHH JJIs CHCTEM C Pas/HYHBIMH Koappuureramn
TYXaHHL. .

2 laa yyera cus 3aTyXaHHs, HapaLy C runoresoir Ponrra,

¥

thosiaoBanace runoresa Copokuna [125]. Cornacho 3TOM

| | ) 6t
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FHIOTE3€ JUCCHIATHBHBIE CHJIBL Ryp 3dBHCAT HE OT CKOPOCTHS

Y, a OT AedopMauuu y ¥ CABHHYTH N0 (pase OTHOCHTEJbH
ndedopMalyyu. YpaBHeHHe KoJeGaHUs CHCTEMbl B 3TOM CJY
gyae ynoGHO 3amHcaTb, HCNONb3VA KOMILIEKCHBIE BEIHYHHbL
(B OKOHYATE/IbHBIX BhIPAMKEHUSX CJEAYET BEPHYTbCA K M-
CTBUTENLHBIM NE€PEeMEHHBIM) : &

my + (I + ia) Ky =~ mys, o

_ Tae i-— MHAMas eAHHHUA; & — KOS(QQHUHEHT, XapAKTEPHIYIOWHE 33Ty

xaHge. 3

Ilast BCeX peatbHBIX KOHCTPYKLHH 3HAYEHHE o MaJjo No;

cpaBHenuio ¢ enununed. Ilpu stom ycnosuu pewenne ypas=

Henus (18) c HyJeBHIMH HavaJbHBIMH YCJOBHAMH Jae
BbIpaXKeHHE IJS CeHCMUYECKOH CHJIBI-

N .
S (t) = mo g drygy (v) T sina (¢ — ). Q

ateJqpHO, H MaKCHMa/bHblt Kosdduumenr {(7T). Hdas
axoxIeHus MakcuMansHoro sHauenus B (7) crpourcs cemeii-
Bo KpuBHX B(7, €, w) ANH PA3JHYHBIX YACTOT wo H 3a-
yxaHuil kosebanuil rpyaTa Ly, BO3MOXHLIX NpU 3eMJLTPS-
enusax. Orubaroujass 3TOro cemeficTBa KPHMBLHIX AaeT HCKO-
(blif TPapHK MaKCHMAaJbHOrO AHHAMHYECKOro Kos(duuues-
a'B=B(T), KOTOPHI# 3aBHCHT He TOJIbKO OT nepuoja cob-
TBEHHBIX KoseGaHuit 3panus T, HO U OT KodpduuueHra,
apaKTepU3YIOUIero 3aTyxaHue Koje6auufl 3faHus.
[ToayueHHbe HA TaKOK OCHOBE MAaKCHMAaJbHbie 3HAYCHUA
MHAMHUYECKOro KOd(pduiMeHTa NOCAE COOTBETCTBYIOLIEH
(OPPEKTHPOBKH OblAH NOJOXKEHb B OCHOBY OOLIECOIO3HBIX
opm CCCP [78]. KoHkpeTHBIN BHI HHHAMHYECKOTO KO-
dunpenTa GyIeT pacCMOTpeH jalee. '
“CHcTeMBl . C OJHOH cTeneHpl0 CBOOOAB He MOIYT paxe
npubIIKEHHO 0XapaKTepu3oBaTh MPOCTPAHCTBEHHOE pac-
npenesieHHe CeCMUYECKHX YCUHIUH B coopyXkeHnu. [las yde-
a 3¢deKTa NPOCTPAHCTBEHHOIO paclpeje/eHus cedcMmude-
CKAX Harpy3oK BBOLST MOAEJH CO MHOTHMH CTEHNEHAMH
BO6OA b, COEJHHEHHBIMA MeXy COO0H U C OCHOBaHHEM YIpy~
FMMH CBS3IMH, H IPUHHMAIOT Pa3/IHYHbIE THIOTE3H A/ yue-
ta 3¢)peKTOB QUCCUMALHH SHEPTHH NPH KOojeOaHHH 31aHUs.
Kone6aHusi CHCTEMBI CO MHOTMMH CTelleHAMH CBOOORHI He
_GyoyT ONHCBHIBATBCA TapMOHHYECKOH (YHKUHEH, Aa)ke ec/H
koneGaHuag TPYHTAZ HMEKT TapMOHHUECKMH ~ Xapakxrep.
B atOoM ciiyuae cobcTBeHHbBe KOJie0aHusd CUCTEMbl UPeCTaB-
JAI0T CYyMMY TapMOHHYecKHX KoJjeOaHuii pasHbIX 4acToT,
KOTOpHIE HA3bIBAIOT Qopmamu Kojebanuit. Ymcno pasnuy-
HEIX (opM KoseGaHHH DaBHO YHCJY CTemeHel cBOOOAB! CHC-
TEMBHI. )
‘- JIns waaI0CTpauHH PacCMOTPUM BHIHYXKIEHHbIE Koge0a-
_pud cucreMbl Ge3 3aTyxaHus, umeloumieit N crenedeit ¢soGo-
A, KoseGaHus cOCpenoTOUeHHBIX MACC Mg ONUCHIBAIOTCH
cucTeMoi auddepeHunanbHbX ypaBHEeHHH

Cpasnenne popmya (17) u (19) nokasviaer, uT0 B cay
. yge CHCTeMB C OIHOH CTeneHblo cBOOOALI rHmorTessl DoirT
4 CopoKHHA NMpPHBOAAT NPAKTHYECKH K OZHHAKOBLIM pe
3yJbTaTaM, ec/lI e==q. : :
ﬂanbulieﬁmee pasBHTHe NMHAMHYECKOTO MeToxa pacye-
Ta Ha CeHCMHYECKHe BO3JAECHCTBUA H €ro WHPOKOe BHEADEHU
B NpaKkTHKy npoekrtupoBahus B CoseTckom Colo3e monaoxe
Ho paGoramu M. JI. Kopuunckoro [46], xotophili mpenJo-
KU/ MOJEJHDPOBATH CEHCMHMYECKOe BoO3JelcTBHE HaGOpO
3aTyXaloWKX CHHYCOMJ C pas/HYHO#i 4acToToil. B mpocreir
mem caydae A MOAEJIMPOBAHHA KOJeOaHHA TpyHTa HC
110/Ib3yeTCs OJHA CHHYCOHIA: ' o
Yo () =— gy 0f e ™™ sin w, ¢, © (20

Hoacrasasa (20) 8 (19) uau B (17), MOKHO HOAYUUT
[119] B saBHOM BHJe BEIpaxeHue AIA 3HA4eHus nedopma-
LUK y(f), a cefOoBaTeNbHO, U AJas CeACMHUYECKONR CHJIbL

S =KcQB(®, (@2
Tae Kc———-aomg/g——xoa(b@uuuem CeHCMHYHOCTH  (OTHOUIEHHE MaKCH
MaJBHOrQ ycKopeddsi 3eMHOR MOBEPXHOCTH K YCKOPEHHIO cBOGOAHONO ra
IeHHs); Q=n}g——sec coopyends; f(¢) — AuHamuveckudt xo3dhdU
IMEHT, KOTOPHIA 34BHCHT KaK OT AHHAMHYECKHX XAPAKTEDHCTHK COOPY-.
JKEHHA — nepHona cobcTBeHHHX KoJebayuii T =2n/w u Ko3pdHUHEHTA
3aTyXaHHs, TaK H OT XaPaKTEPHCTUK ABHXEHHS IPYHTA.
Bun ¢ynkuuu B(¢f) npusesen Bo MHOrux paborax, Ha
npumep [153]. Has npakTUKH npeicTaBisiel HHTEPEC MK
‘CHMaJIbHO BO3MOXKHQOE 3HayeHHe ceHCcMHUYEeCKHX CHJI, CNneno

N
msYs -+ 2 Ksjyj=— s Yo, (22y
' j=I ‘

rae 'y, — CMeUleHHe Macchl M, OTHOCHTENBHO OCHOBAHHSA; Yo — YCKOPE-:
Hue rpyHTa; Koj — MKECTKOCTH CBA3efl CHCTEMbL.
© Ina aHanausa cucteMsl (22) ynoGHO HCHO/IbL30BATh MAT-

pHuHBle 0603HaUeHUA:

A L0 A k; K g Y. ¥ 2
) i) sl )
3 S My K K : Yy AN
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B Mannqﬂou sarmcu cnmema (22) NPUHAMAET BUL,

¥+ A R =— y,, 2

-EHCTeMa ypaBHeHHﬁ (24)- pacnanaercs ua. N. He3aBHCH-
b ypasueHuit. Kaxaoe 43 3Tux ypaBHeHul onKcHBaET
mpmonmecxoe KosefaHue C 4acToTol o, u COOTBETCTBYCT
$opme KosieOaHUS ¢ HOMEPOM 7. Pemem{e STHX ypaanemm
umeet BHE (14).

chonb?,ysx yCJIOBHe opmronanwocm maBHbtx ciaopM

Bynem cuutarh, YTO MaTpHIza M—‘K CHMMETPHUHAS H O/
RKUTeIBHO onpenenennan. Torga moxHO Hamu Takoe npe:§e

-

o6pa308aﬂue HE3aBHCHMBIX MepeMEeHHBIX ¥ == AX 41O ypal
HeHue (23) npnme'r BH,H,

A A A AA thAhsAk,==0npus=;ér
X—I—QX——A—lyo, Q=A-1M-1KA, : v

‘ 5_3. i

npHYEeM MaTpHua Q 6yfeT AHATOHAJBHOM M MO AWAroHas
9TOfi MaTpHILl GYAYT CTOATH MOJOXKHTENbHEIE YHCIA — Ya
TOTH COGCTBEHHBIX Kone6aﬂnn CHCTEMBI: .

- 2
0 oy

s HaXO0XIeHHd 4YacToT COﬁCTBCHHbIX KOJleﬁaHHH

6amm waccu my, no ] q)opme

S,-,(t) m,m,nr;bf dtyo (1:) sm n), (t--'r)

ﬂr, He SaBHCﬂT OT Bpemem{ H onpeaeamona aumzmynamn‘ "Au.r

WMeeM ypaBHeHHe ;= A,,Z m A /2 m A (30)
R m e kg kl'N SR
k- k, —m 0%..; Ky - ;ﬂJIH Toro qroéu Hanm nonnyo ceucm{qecxyxo cmxy,
det 21 22 2 : = 0. i
, : GACTBYIONIYIO HA MaCCY m,, HaJ0. MPOCYMMMUPOBaTh .(29)
e "‘k T Bcem popmam KosebaHUil. B ,IPaKTHYECKHUX, pacyeTax
kni; gy kyy— my o

Q@BIYHO; yl{L/ITbIBalOTCH ABE WJH. Tpu HH3UIHE . q)opmbl Kojie-
annit. - .
Jlaﬂbﬂenmee pasnmue Teoppm eeucmocmm;ocm xnosso-
NACT BBIACMUTH ABA [PHHUHMIMANLHO DA3JHUHBIX, HAlpaBJe-
.- ONHO H3 HEX COCTOHT B paapaéome METOAOB CYMMH-
BaHHA ceficMHUECKHX -BO3JeiicTBHE N0 dopmau. KojJeba-
@it - Ha  OCHOBE . JIOMOJHHTE/bHEIX _IPEANONOKEHHM, 06
COGEHHOCTAX ABHIKEHHUS, ynpymx CHCTEM, npu ceHCMquc—

[Nocne packphiTvs 3HaKa JeTEPMHHAHTA YPaBHEHH
(26) npespamaercs B ypaBHeHHe N-ro nmopanka, H3 KOT
pOrQ HAXOZHUTCA CNEKTP COGCTBEHHBIX YAaCTOT ®...0N. - 4

JOns Kaxao# 4acTOThl ®r ONDENeNsIOTCS aAMIIATYAH
Ajp coorBercTBylomleli raaBHOH dopmbl KosebaHms. [a
HAXOXKAEHHST ITHX AMIWIUTYA UMEeM CHCTEMY

oM f1polecce. e

(= my @]) Ay by Ay s By Ay = 03

Ry 1,—}-( —m, mf) A2r+...+k3N-AN,é0; < . ~Hpyroe Hanpasneﬂne xapaKTepusyeTcs{ orxasoM OT He-

. OCPeACTBEHHOTO HCIO/M.b30BAHNA CNEKTPaJbHOA 32BUCHMO- .
TH- BBUAY 3aTPYAHEHUH;, BO3HUKAIOULHX npu. yuere BBICIIMX
opm xoaefauunit. [las peuwleHus ypapBHEHUA CeHCMOCTOHKO-
TH. BLUIBHI'AETCH YNpOIIeHHasA THIIOTE3a. Q. 33KOHE. JABHIKE-
M 3eMHOH [TOBEPXHOCTH, AomycKaomeM HeCJIOXHOe -aHa-
UTAYSCKOE ‘BuIpaxkenue. Pacyer ympyro# cucreMbl. Ha 3a-
AHHOE. BHEUlHee BO3AEHCTBHE . JaeT BO3MOKHOCTH, yUECThb
JpicIne GOPMBI H. HOCTPOUTH OTHOAIOHIHE, amopu cmosmx
daxTopos- 6e3 TIPHBJCUCHHA HCKYCCTBERABIX. aneMQB cyM-
opauud psanos.. [lapamerpsl BHEWHETRO qoaneucmm Bbl-
A10TCA:- HA OCHOBE 06paBQTKHY, - - 3aMUCeR. ;CeACMHYEeCKOro

by At + by Ay - + (kNN_'mN H ANr =0.
Tak kak AeTepMHHAHT cucTeMmsbl (27) pased Hymo, TO H

N amnautyn Aj tonsko N — 1 ammauryna Gyner Hesas!
cuMa. [Mosromy moxHO IIOJIO}KHTb, Hanpumep Ap=1. A

HJIHT}’IU)I Aj, o6pasylor MaTpHLY . A KOTOpasi MO3BOJIAET. Il
pemu OT IVIABHBIX KoomeHaT X K UCXOAHBIM KOOPAHH!
Tam Y.
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ABHKEHHS M, KaK NIPaBHJO, OTPAXKAIOT KaKyl0-1HG0 OXHE
H3. HauboJiee CYLleCTBEHHBIX XapaKTEPHCTHK. B mnocienHeey
BpeMsl A/ OLEHKH NPHHATOrO 3aKOHA JBHXKEHUS B KAUeCT:
Be KPHTEPHs AOCTBOBEPHOCTH MCMOJb3YIOTCA CHEKTPAdbHEI
XapaKTepPHCTHKH.

Caenyer OTMETHTb, YTO MHOrOUHMCJIEHHbIE TEOPETHUEC
Kue uccaenosagus [137, 138] nmoprsepXpanT AOCTATOUH(
Xopoiiee COrJIacoBaHHe MNOJYYEHHBIX pPe3yJibTATOB C IMOBE
JeHneM COOpYXeHHH BO BpeMs 3eMJIeTPACEHHS mpH nsy
YEHHH HX . NOCJEeACTBUH.

Hapaay ¢ ykasaHEHBIMH Hanpameﬂnﬂmn B NOCJeHH
rOAbl 3HAYUTE/bHBIE YCNEXH HOCTHTHYTH B MPHMEHEHHH Be
- POSAITHOCTHBIX METOMOB K OlEHKE BO3MOXKHOH BeJHYMHBI ceil
CMHUYECKOH: HArpysku Ha coopyxenus [10, 14, 21, 22, 29
54, 74, 77]. ['naBHOE, uTO OOBEAMHSET 3TH Meronbx——oé
LM NOAXOA K. KosebaTeNbHOMY mnpoueccy 3eMIICTPACEHHS
KOTOpEHi He NOARAETCH ONHCAHHIO onpefeseHHol QYHKIH
eH, a HOCHT CJydYalHBIH Xapakrep, nonqnaxmmnucx TOJIbK:
CTaTHCTHYECKUM 3aKOHOMEDHOCTAM.

CyuwiecTBeHHas POJib B ONHCAHHH KOJIEGAaTeIbHOTO npo
lecca NpUHAAMEKHT BHIOOPY 3anuceii 3eMAeTPACEHHH, npeR
Ha3H4YeHHBIX JJIA OUEHKH BeJUYMHBI CeHCMHYECKHX CHJ
AeHCTBYIOIIHX Ha coopyxenne. Tak, aHaNu3 CefACMOTpaMM,
NOKa3bIBAET, YTO B HUX MOXKHO BBHIZEJHTh HECKOJIBKO Xapak
TePHbIX. yYaCTKOB: NepPBBIA — [IpeEeCTBYIOUHHA OCHOBHOM
TOJYKY, AJA Yero XapaKTepHel HeGoJbiiHe (NpUMepHO Of
HOro nopsAka) aMOJHTYABl H BHICOKas 4YacTOTa; BTOPOH —f -
COOTBETCTBYIOUIHH OCHOBHOMY TOJAYKY, KOTOpHH XapaKrepH . BJmmme TPYHTOBHIX ycA0BUA
3yercA pDe3KHM HapacTaHHeM aMIIMTY[ «HHKOBbIMH» BHG-E Ha ceficMOCTORKOCTb COOpYXeHHi
pocaMu ¥ DJIaBHBIM ([OCTEMEHHBIM) HX CHUXXKEHHEM TIpH. :
pasHOOGpasHEIX NMepHOLAX KoJeOaHUM; TPeTHH — IpaKTHYe
CKH MaJlo HHTepeCHb#f (Iocse OCHOBHOrO TOJ4Ka), 010
CKOJILKY ISt HErO XaPaKTEDPHhl MAJbie aMITUTYIbL kone6a
mm 1 6ojiee AJHHHbLIE IEPHOABL. 2

v C nomouibio ceficMorpada TPyAHO TOJNYYHTh HEHCKA

JKEHHYI0 3aMlHChb CEHCMHYECKOro mpouecca, 6coGeHHo B 00
J1aCTH BLICOKOYACTOTHBIX COCTaBJISIIOUWHX KoJaeGaHHA NOw:
BEI, KOTOpble 3HAYHTE/IbHO BJIHSIOT HA MOBEHEHHE COOpYyXe
HHS 1pu 3emJerpscenud. [Ipuynna sarpynnenuil COCTOHT B,
TOM, YTO aMHJHMTYAA BBICOKOYACTOTHBIX KoJseOaHHit Ha ceH
€MOTpaMMe BO MHOrO pa3 MeHbIle aMIUIHTYAB MJIMHHOIE
PHOAHEIX KO/IeGaHUA B COOTBETCTBEHHO MeHbulle Toqﬂoc'rb "
pechp AT, 1akopo. O6cliefloBaHHe KpyNHOMAaHEJbHHX YETHIpEeX3Tax-

C Touku' 3pemm BOSILGHCTBHH Ha coopy)xemxe Han60;] x-3faHui B Byxape npu semuerpaceunu 1976 r, Takke
68 . . : : 67

‘EHE HHTEPEC IPEeLCTABJIAIOT aKCeJeporpaMmul.  3amHuch HX

yImecTB/ACTCSH perucrpaunued nepopmaunut, nNpoONOPUHO-
HAJbHBIX CHJIAM HHEPLUHHW, KOTODHIE BOZHHKAIOT B MECTKHMX

eBA35X, C NOMOIILIO KOTODBIX TIPHKpPENVIAeTCss Macca K Kop-
nycy npn6opa, Gaarofaps 4eMy HEPHOA COGCTBEHHBIX KOJe-
b 0aHuil 3TOH CHCTeMBbI 3HaYMTENbHO MEHbUIE nepnouos KOJIG-
GaHui, IOAJNEKAUUX UIMEPEHHIO.

Axceneporpamma HUMeeT [JBa BaXKHBIX PEHMYIECTBA Iie-
pex ceficMorpammofi. Bo-nepBHX, YCKODeHHS C MaJibiIMH aM-
IJIHTYAaM#, KOTOpble ObIBAIOT NJIOXO Pa3/IHYHMbl Ha 3amH-

¢y He GYAYT CYLIECTBEHHO BJIHATH HAa ABHKEHHE CHCTEMBl M
¥ MOPYT OBITh HCKJIIOYEHB U3 DACCMOTPEHHS, 4Yero - Hejb3d
F CKA3aTh- NPO  MaJble - aMIIHTYIOH Ha "ceﬁcmorpaMme‘ “Bo--
‘OPHIX, HEONpPeAe/IEHHOCTh: Ha4aJIbHBIX YCJAOBHH B 3aKoHe
VCKOpEHHSI NMOUYBBEl TaKXe He HMeeT GOJIbUIOro  3HadeHHH,

BCJIEACTBHE 4Ero HETOYHOCTb MM OTCYTCTBHE 3aNHCH Ha-
YaJLHON CTaJuM ABHXeHHS (B O6JaCTH MaJblX aMIIHTYI
YCKOpeHU#l) He OTpayKaercs Ha pesyJibTaTe, UTO MO3BOJAET
NPUMEHATh NPHOOPH C aBTOMATHYECKHM MYCKOM."

~.IToka BBHAY MaJ/IOro KOJIMYECTBA 3alHCeH CHJIbHBIX 3€M-
JETPACEHHUH, XaPAKTEPUIYIOWUX OTAC/IbHEIE CEACMOONACHbe
PETHOHBI CTPOHTE/LCTBA, HECMOTPS HAa PEKOMEHJALMH HOPM
{127] no ucmonb30BaHMI0 CHHTE3NPOBAHHBIX aKceJIeporpaMm
DIPOBEPKY YHA€TCH OCYLIECTBHTh TOJIBKO Ha AEHCTBHE OT-
JAeJbHBIX, HauboJiee M3BECTHHIX AaKCeJIepOrpamMM CHJbHBIX
3eMJeTpsICeHuH, 3a(buxcnposaﬂnmx 3a py6e}K0M

B 'HacToflIlee BpeMs HMEETCH MHOro npnmepoa pastq-
HOrO TOBpPEXACHHA 3MaHHMK, ONMHAKOBHX MO KOHCTPYKTHB-
'HOMy pelleHHI0 H MO KayecTBY BO3BEAEHHS - IPU OJHOM H
TOM e 3eMJIETPACEHHH, PacHONOKEHHBX BOJIM3A APYr OT
ipyra, HO HaXOMAIHXCA B PA3JHYHBIX TPYHTOBHIX YCNOBHSIX.
‘Tak, Bo Bpemsa Tamkentckoro (1966 r.) 3emaerpscennd
WIKOJBl U XOIUKOJbLHBIE 31aHUA CO CTEHAaMH W3 KMpNu4a Bbi-
TOA B yeThipe W ABA 3Taxa, aJAMUHHCTPATHBHBIC 3AaHHS
aDKAaCHOrO THIIA C 3aMOJHEHHEM H3 KHPMHYa H HEKOTOpbie
PYyrHe, BBHIIOJIHEHHBIE O OAHOMY H TOMYy Xe NPOeKTy C
JAHHAKOBBLIM aHTHCEHCMHYECKUM yCHJIEHHEM M PacloJjIoKeH-
pi¢ B, DAa3/IMYHBEIX TPYHTOBHIX YCJIOBHAX,. noc'rpazIaJm HEeoJH-



NoLTBEPXKAAET PA3JIHYHYIO CTeNeHp HX MOBPEKCHHH, KOTO:
pad. xopoiuio. comacyercn ¢ l‘pyHTOBbIMPI YCJIOBHHMH B HX
-QCHOBZHHH.

-JlaBHO. 3aMedeHO, 4TO  HHTEHCHBHOCTS 3ew1erpm:emm
sospauraer C YMEHbUIEHHEM NJOTHOCTH TPYHTa X C yBeJu-
yeHmeM -ero BoxoHacounesus. Tak, B Huau npu semuerps
cenun B Mae: 1960 r. opHON U3 NpHUUH oépymemm 3LaHY
B r: Banbausus Geii0 «BhITEKaHKe» u3-NOA 31aHAA BOLOHA- ]
CHIIIEHHBIX HaHOcHBIX ranH. [lpy 3emne}§pﬂceﬂnn 27 mapra S

SICKE OTMEYaJsoch, YTo I' AHKOPHAXK, HAXOAA :
Ii]?:éc; :Ta ix?mempa Ha: paccrosEn 130" mlx)a A Hocrpanan .CrponTenbeTso: 3XaHUi HIH coopymeﬂnu Ha Beqﬂomeps‘
_ JbIX PPYHTAX B CEHCMHYECKMX PafioHAX HOJIKHO BECTUTS,
CHALHO, @ DACNONOKEHHKE HA TOM Ke PacCTORNHM APYIH aK NPaBHJO, NPH YCJAOBUH COXPAHEHUA MEP3/Or0 COCTOR-
ropojia - (Baabaus 1 - Chioapa) -— SHAYHTENBHO MeHblIe (ax {p 0, IpH.y . COXpAHERHA. MEP3JIOTO COCTOR
Ba A fofx necka HHA FPYHTOB Ha Bech MePHOX.HX 3KcIiyarauuu. Homyeka-
Oapmas yacrs T. Ankopupxa noc'rpoeﬂa Ha 705X - ercst cr
POUTE/ILCTBO M HA OTTAABIUMX TPYHTAX, HO B ITOM
A PpaBHd, NOACTHAMOWUXCT 90-MeTPOBOH TO/ILEH Heyc'ron p
SHBbIX F/IHHK, CLIEMEHTHPOBAHNEIX ~ BeuHOH MepsnoTod. ~ Ta cayuae, kpome TpeboBanuii, NPEAYCMOTPeHHBIX HOPMaMi
KOJ - B He MOT BHIEpKETS CHITbHOO "Cel MH4ECKOr NPOCKTHPOBAHUS .OCHOBAHNY M (QYHAAMEHTOB 3RaRui ¥ CO-
TonKa, : _ OPYKCHHA HA BEYHOMED3/ILIX TPYHTAX, NOIKHBI YUHTHIBATL-
OILHa e HPHth 6omnmnx ocaﬂox " HaKJIOHOB sﬂamm f:{ :)?exﬁc;?la HU 1. OQBIYHELX TPYHTOB B.CeHCMHYECKUX Dail-
y6uHe. 3a/10KeHus. pyHnamenrta, a TakxKe K BOJLO-
"P“ semaerpsicennn 81 Huurara  (flnonns) 16 wions NOHHIKEHHUIO M UCKYCCTBEHHOMY YNIPOYHEHHIO.
1964 r. cocrosina. B TOM, 4TO B OCHOBAHHH ‘3flaHui ShLTH BO-‘ B pafionax, } KOTO! My}fr p CTBVIOT KADTH CelCHH-
ROHACHIIIEHHBIE MecyaHble rpymbl KOTOPbIE BO BpeMst cefi-, qecxorp AJA KOTOPBLX. OTCYTCTBY: fﬁr cecH
CMUYCCKHK Koaeﬁannn no'repmm CBﬂSHOC’Pb s nonoépenn 0 MHKpOpaioHHpOBaRHS, fonycKaercw [127] ompeje-
R JATh CEHCMHYHOCTb MJIOUIaAKH crpomeﬂbcraa COraIacHo
TGK}{S‘{ECTB SRR 5 taba. 13. . o e
OJILLIKHCTBO prm-lblx 3nanuit 8 ropone BLJIO BHION L ‘
HEHO M3 COBPEMEHHBIX 'KOHCTPYKIMI ‘U3 Keneso6etona; Onu Bﬁﬂl}_’IPH HOJ[bSOBaHHIA 510l Taénuueu Heoéxom/mo umem‘a
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o Han Soace: prevanamONNMH 6I>IJIH noxocnsmn ;i" 5 ‘He CTPOHTE/BCTBA. orﬂocmca K Gosee Heénaronpnﬂmox ‘Kare-
. pUH TPYHTA [O CeCMHYECKHM CBOWCTBAM, €C/IH: B npezxe-
ax 10- MeTpOBoro cJios TpYHTa (cnmaa oT mannposoqr{on
OTMeTKH) /o, OTHOCSIMACHE K ITOH Kareroppm -HMeer
yMMapHyio TOMUEHY Gosee 5 M; - -
", 2) npu NPOTHO3UPOBAHHH NMOLBEMA ypoauﬁ rpymosux
BOA M OGBOAHEHHA rPYHTOB (B TOM _UMCJE NPOCAACUHBIX)
IpY 3KCIAYATAUHE. COOPYIKEHHS KATeropuio rpysTa crely-
€T_ONDENEe/NHATL B 3aBUCHMOCTH OT .CBOMCTB rpyHTA (Bnax<~
CTH, KQHCHCTEHUHH) B 3aAMOYCHHOM COCTOSIHHH; | :
3) NpH, CTPOMTE/NLCTBE. HA BEYHOMEPSJIBIX HECKAJbHHX
yHTax 1o npuHuuny. lI, ecau 30Ha oTTauBaHHA: pacmpocT:
aHACTCA A0 MMOACTHJIAIOWIETO TAJOFO TPYHTA, FPYHTH OCHO-
aHus * CNEAyeT . paACCMATPHUBATH KaK Heaeqﬂomepamue Qno
KTHUECKOMY COCTOAHHIO. MX TIOC/IE OTTAHBRHUSA)
‘B, Tex cyuasnx, Koraa, OTCYTCTRYIOT: Aa HHBIE: O: KOHCKCTEEF
‘UMW MM BJAXKHOCTH, TIMHHCTBIG H MECYaHble PYHTH NPY

CUJICHEHHOCTh pedbeda MecTHOCTH - (00pBIBHCTHIE Gepera,
OBpard, yuuiesabsi H [Ap.), BBbIBETPeJNIOCTh H HapPYyIIEHHOCTh
Opon DU3UKO-re0JOrH4eCKHMH [POLECCaMH, BBHICOKAs TNpo-
" CafloOuHOCTb TPYHTOB, OCHIIH, OTBAVIBL, [JbIBYHBI, TOPHbE
‘BHIPabOTKH H OJH3KOEe pacHoJOXKeHHe TEeKTOHHYECKHX Pas-
"peiBOB. IIpH HeoGXOXMMOCTH CTPOHTENbCTBA 3JaHHH H CO-
OPYXEeHHH B 3THX YCJOBHAX CJeAyeT NPHHHUMATH JOMOJHH-
JbHbBIE MEDLI 11O yxpennenmo ocnoaamm H YCH/ICHHIO KOH:

HBIX. coopymeﬂun NOYTH ‘TIOTHOCTBIO onpoxnﬂynocm eKOT.
pble HOI‘pyaﬂJIHCb B Tomuy pa3}KH)KEHHOI‘O rpym ;"

HA® Ha - xpume 3TOrC 3MAHHSA, ¢MOr/d CHOKORHO nep_e“
KPBILIH Ha CTeHy U CHYyCTHTHCS Ha 3eMaio [145] B pesyan
T4Te YIVIOTHEHHs! TIeCKOB TPHMEpPHO ‘13 TeppuTOpHM ropoxa
ApeTepnesia: pe3Kue Onyckanusd,’ MeC’I‘aMH ROCTHTIIHE 2 M,
OnsoBpeMeHHO M3 «NECHAHBIX | BYJIKAHOBY,’ ‘o6pasoBab ’
N0 KpasM - TAXKeNbX: 30aHu#, H- Mnoroqucnenﬂ
TPEIHH TPOUSOLLIIO H3THAHNE PYHTOBHIX BOX. -
Hednaronpx«mmbmn ‘B ceficMuueCKoOM omomennn
BUAMH: Y'92CTK A CTPOHTENBCTBA "HBIFIOTCA TaKKe THJIbH

i
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TABJHAILA 13

OMEHKA CEACMHYHOCTH ﬂJIOU-lAlIKH

CTPOHTEJNBCTBA B 3ABHCHMOCTH OT 'PYHTOB

T4 N0 CeRcMubec-

Kareropus rpys-
| KuM cBO#CTBaAM

" b

I'pynTs

CefcMHYHOCTL 110 3]
KH CTDOHMTebCTBA
fIpH CeflCMHANCCTH

paiiona, Ganam

CkanbHHe BCex BHAOB (B TOM 4HC/IE Bey-
_HOMED3JILE, OTTasiBUIHE) HeBHBETpeabe H
cnabosbiBeTpesibe;  KPYNHOGJIOYHEIE MJOT:
Hble MAaJIOBJAXHbI€ H3 MarMaTHYecKHX Uo-

'Tpozx, cogepxamue a0 30 % mnecuano-ranu-

HHCTOr0 3aNOJHRTENR, BHBETpPENbE H CHIb-
‘HOBBRIBETDEJIBIE' CKaJbHHE H HeCKalbHbie

-(coxpaHeHHe rpyHTOB OCHOBaHHS B Mep3-
| IOM COCTOSIHHH)

TBepAOMep3Jne (BeuHOMep3Jme) NpH TeM- '_
neparype MEAyC 2°C W HHXe IIPH CTPOH-
‘| TesbCTBE M 3KCIIyaTauMH MO npHHUANY

L

Jble, B TOM YHC/Ie BEYHOMEp3Jjnie, Kpome
OTHeCEeHHHX K KaTeropud I; kpymHoo6ao-
MOYHEIe TPYHTH, 33 HCKJIOYCHHEM OTHeCeH-
HBIX K Kareropuu I; meckm rpaseJHCThie,
KpynHLHe # cpefHefl KPYNHOCTH, (AOTHHE #
cpejreil IOTHOCTH, MAJIOBJIAXKHBE H BJAAK-

'{ Hple, TIeCKH MeJIKHe H NblJIeBAThHE NJIOTHbEE

¥ cpefHeHl NJOTHOCTH MaJOBJAXKHHE; IJH-
HHCThle TPYHTBI C NOKA3aTeJNAMH KOHCH-
crenund Zr<<0,5 npn  Koadoaumente no-
puctocte €<0,9 — nAg MIHH ¥ CYTJIHHKOB
¥ e<0,7 —aaw  cynecefi;
HeCKaJ/bHbIe NAACTHIHOMED3/LE M CHINY-
YeMepaJible; a TaKxKe TBEPAOMEp3JHEe TPH
Temneparype Bslile MuHyC 2 °C mp# CTpOH-
TeJAbCTBE H KCIUIYATAUHH HO NPHHIHNY [

CKasbHHe BbBETPE/IHE H CH/bHOBHIBETPE-

BEYHOMEDP3JAbIC ¥

I

TTecku peixanie Hesasncumo OT BJAXKHOCTH
H KPYINHOCTH; NECKH [PaBeHCThle, KPYIHbE
H cpeJHe#f KPYMHOCTH NJOTHHE H CPelHeH
NJAOTHOCTH BOAOHACBHILILEHHEBIE; NECKKH .Men-
"KHe ¥ IblJIeBaThie UJAOTHHIE H cpe,u.ﬂeﬂ JIoT-
HOCTH BJaXHble H BOJOHACHILeHHLE; TJH-
HHCTble TDYHTH C noxasare.nem KOHCHCTEH-

TeneM KoHcHcTeHuHH Z1<C0,5 npH Ko3-
dunsenrte nopucroctd e>=0,9 — aaa rauu
# cyriHHKoB H e=0,7— nas  cyneceil;

cTBe M sKcHJayataund no npuagEny I (xo-

nyHieHHe OTTAHBAHHS I'DYHTOB OCHOBAaHHS)

uue Z1,>0,5; rAMHACTHIE FPYHTH ¢ fiOKasa-

BEYHOMEP3Jbie HeCKaJbHBbIC MIDH CTPOHTEJL- |

7 8 9
o

6 | 7 | 8

7 18] 9

8 [ 9 | 9

‘zmHaMqucxoro pacuera,
,prllHOCTH pacqéTa TaK U CTelleHb ero TOYHOCTH.
Ha JedCTBHe CeHCMHYECKHX CHJI BKJIOYaeT B ce6g pacyer-
HBIE CXEMBbI IEJIBIX COOPYMKEHHH, KOTOpbIE YacTO HMET He
TONBKO CIOXKHOE O6BEMHO- -VIAHHPOBOYHOE pelleHHEe H BbL-

'}nonﬂmorcsx M3 DPA3HOPOMHEIX MATEPHAJIOB, HO H o6nagaor
CAOXKHOK

Z)KeHI/IH IPHHHMAIOT B BHAE KOHCOJIBHOTO CTEpPIKHA,
WIH YOPYro 3aje/IaHHOr0 B OCHOBAHHH H HECYUIEro cocpe-
‘IOTOUCHHHE WAM pACHpefeeHHbE ~MACCH

NOJIOKEHHH YPOBHS IPYHTOBBIX BOJ BBIIUE 5 M otHOCATCA K
kateropuu Il no ceiicmuueckum cmoiicrsam. - [lpn  stom
ypoBeHb TPYHTOBHIX BOJL ONpe/leNfieTcss OT HJAaHHPOBOYHOH
OTMETKH.

3.-0. Bbi6ope pacueTHbIX CXeM 3AaHHUi
K COOPYIKeHHH Ha JeHUCTBHE FOPHU3OHTANLHBIX
nugpthﬁux cui

‘ MayyeHte cedCMHYECKUX BOIACHCTBUE HA coopymemm
MeTOILaMH CTPOUTRIBHON MEXaHMKH TpeGyeT. NpUBENCHHSA
paccmanHBaeMoro 06BeKTa K 6o/iee MK MeHee MAealn3u-
pOBaHHOA MEXaHWYECKOH cHcTeMe, - ofdajapuiedl BHOJHE

'OIIPElleJIEHHblMI/I pasmepamy, Cpr’K’I‘YpOH # MEXaH'{I‘XECKHMPI

CBOHCTBaMK

. Buibop pacuerHoit CxeMbI xBJmeTc;i Ba}KHbIM MOMEHTOM
OfipeieJIAI0WAM - KaK " cTeleHb
Pacuer

_KOHCTPYKTHBHOM ' CXeMOH. Coopy;xenm MOTYT
AMETH CamMOe Pa3HOO6pasHoe pacloJOXKeHHe HArPy30K, Mac-

£a KOTOPHIX SIBJISETCH OJHHUM M3 OCHOBHBIX 3JIEMEHTOB JH-
HaMHUYECKO# pacueTHOH cxeMhul. PacueTHas cXeMa IpH 3TOM
JOJKHA OTPaXaTh He TOJBKO CBOHCTBA = CaMOro COOpyKe-

HH#A, HO H €ro BS&HMO}ICHCTBHG C I'DYHTOM, Hocsaee 6oJgee

CHIOXHBIH XapakTep u HMepllee Gosiee Ba)KHOe 3HayeHHe,
yeM Ipu AeHCTBUH APYTHX HAarpysok. Bmecte c tem pacuer-
Hag cXeMa J0JIKHA ObITb OCTATOYHO NMDOCTOH AJS pacuera.

Kak mpaBuno, pacueTHyio cxemy GOJbLIAHCTBA COOPY-
HECTKA

OcoGenHocty
PA3NUYHEIX COOPYKEHHH MOryT GHITH OTPaXKeHbi B 3TOH cXe:

‘M€ 3ajaHHeM Mace H JKECTKOCTEH N0 AJIHHE CTep2KHA, CTe-
‘TIEHBIO 3ale/IKH €ro B OCHOBaHHE DU CMELIEHHU H TOBOPO-
.Te, ONHCAHHEM HEYNPYTHX NOTePh SHEPrHH.

Takum 06pasoM, Ha [MHAMHYECKHE XapaKTEDPHCTHKH

:COOpYKeHHH BJHSET COBOKYNMHOCTb )aKTOPOB, ONpELeJAIO:
‘X' ero ge}OpManuo B FOPH3OHTAJLHOM HanpasJ/eHHH H
" pacnpepesieHue Macc mo- Beicore. B obluem ciyuae nepeme-
:liteHne MI060H TOYKH paccmanHBaemou _KOHCTDYKILHH 3aBH-
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,CAT. QT CTeneHu AedOpMaTHB-

HOCTH KQHCTPYKHHH. W noAaT-

JIMBOCTH OCHOBAHHA,
: - Jns pasanuHBIX COOpYyHKe-
A 7 iy HHH OIMH- H3. 9THX $HakTOpOB
r ' MOXKeT HMeTb NepBOCTENEeHHOE.
|

3HaueHye. TakK, 0Jis - HH3KHX
OJIHOSTa)KHbIX 3JaHUd npeod-

Kermiom marhAanara

Lk Aafath Oyaetr Acpopmanusi
g T 7 ciBura, LA BBICOKHX MHOO-

: ' : BTaXMHBIX'— AedopManHa - A3~
ruba, Oas 3JaHUH, BHICTPOEH-

-Prc. 12, PacueTHbie CXEMbI .

@ ¢ AACKDETHBIMR * MACCAMH; 6—-c ~ HBIX Ha - -prXJIBIX IrpynTax,
pacnpexenennod uaccol ", TepBOCTENEeHHOE 3Hayenue
. npuoGpetaer  NOJATJIHBOCTD

; - OCHOBaHHS. DTH HAKTOPHI yIH-
.TblBarO'rcﬂ COOTBeTCTByIOIU,HMPI pacueTHbLIMH - GOpMyTaMH, B
. KOTOpbI€, "OMHMO. BEJIHYAH, XapaKTepH3YIOMWHX .nedpopma-
TUBHblE €BOACTBA KOHCTPYKUHH, BXOLAST BEUUHHE, xapax-
‘TepusylolULHe YNIpyrHe CBOACTBA TPYHTA.

BHelnHM BO3AefCTBHEM sBJseTCA ~CMEUleHHe OCHOBA-
'HHS COOPYIREHHS ApH 3eMJIETPSACEHUH, aHaAHTHYECKOe OfH-
‘caHue KOTOPOrO Takxe TpeGyeT MHOTHX 'YIpPOINAIOUIHX TPEX-
nocsinok. [lepBoé ynpouieHse COCTOHT B TOM, 4TO ABHIKEHHE
TpeAnoaraerTcs noaspu3OBAHHBIM B ropnaomanbﬂou nmnoc-
kocTH: Tem CaMblM BO3AEHCTBME Bepmxanbuon COCTaBAAID
e cencmmecxoro HBWIKERUS Ha coopymeﬂue ucxmo~
yaeTcs. :

Hm; TOrO tn'odbx ocymecmmh nepexo OT peam;ﬂmx co-
opyxenuit K. cxeme (puc.’12), Heo6XOANMO BBECTH ellle OX:
HO yRpOUleHHE B OTHOLICHHH XapakTepa: NBHKEHUS OCHOBA-
nus, 4 UMEHHO! OHO 3aK/TOdYaeTcs 'B npennonox{eﬂnu R
‘BeE TOUKH OCHOBAHUS ABHIKYTCHA B onHOW (a3e Tak, 4To ABU
Kenne BCell AOWIANKH, 3aHATOH coopymeﬂnem, ‘Moxmo ‘omH-
carth; © 3Has% ' nepeMeilleHne OAHOM npOHBBOJIbHOH TOUKH,
OwnbKka, BHOCHMAaA 3THM ynpomeﬂneM ‘Tem GoJsblie, yeMm
6onpre pasmepu -COOPYMEHHS B midHe 10 CPaBHEHHMIO C
THHAMHE CEACMUYECKHX BOJR. I/Iccneuoaaﬂm TI0. 3TOMY B
npocy MOXKHO HaRTH, ‘HafipuMep B padorax [15,‘ 28, 45 "37,
75, 123, 124]

B 'mepsom npuﬁnumeﬂvm ypaBHeHua ' CeHCMOCTORKOCTH.
onncmBamT“KOAeﬁaHuﬂ COOPYKEHHH B ynpyrou CTa)].HH CJle
JOBATeNBHO. ‘BBOXUTCS €INE 01HO npennonox{eﬂne 4TO ‘AMA
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TAATYALE omocmenwblx nedopManui MOKHO CUHTATH. IO~
CTATOHHO MadlbIMHA.

3/aHHsA U COOPYXKEHHA MOTYT OBIThb paSILeJIeHbI Ha!xa-
‘paKTepHbIe THINBI, A5 KaXJIOTO M3 KOTOPHIX MOXeET GbITb
~PEKOMEHAOBAHA CBOA YNPOULLIEHHAHA MeTolmxa,pacqua

Ecau nedopmaunu coopyKeHust Maibl NO CPaBHEHHIO €
nepeMelleHHAMUE BCJAEACTBHE MOAATAHBOCTH OCHOBAHHS, TO
TIpH KoJe6aHHSX er0 MOXHO PAacCMaTpHBaTh Kak abconior-
SHO. XecTKoe Tedio. K TAKUM (‘OODV)KGHI/IHM MOTVT OTHOCHTb- '
€5l .MacCHBHble KOHCTPYKUHM THUIA NOCTAMEHTOB, NMaMATHH-
“KOB, OTAJIBHO CTOSHLKX. YCTOEB, HeGOJBLUINX MKECTKHX KOH-
(CTPYKUMit €. BHYTPEHHMMH CTeHaMHu-Runadparmamyu, T0pH
.oLeHKe NeOpMaTHBHOCTH KOTODBIX OKa3biBaeTcs, YTO OHa
. 3BHAYHTEJILHO MEHblle MOLATNMBOCTH OCHOBAaHHA.
.- - YOPOLIEHHO pacyeTHas. CXeMa TaKOro COOPYXKEHHs MO-
KEeT PaceMaTPHBATbCA KaK CHCTEMA ¢ OJHOH CTENeHbIO CBO-
‘004Hl. H,:CJEL0BATEJbHO, lepeMelieH!s ‘BCceX ero ToYeK HpH
. CBQOORHBIX KoJebaHUsX MOryT OBITh - ONpEAE/IeHBl OLHHUM
IapaMeTpoM, Hanpumep YIJoM NOBOPOTA. BOKPYT TOPU3OH-
_TaJILHOH OCH (UeHTpa KoJebGaHui), pacnonomeﬂuou HHKE
HOAOWIBEl QyHAAMEHTA.
‘ HepHOllbI CBOGOAHBIX: KOJIeﬁaHl/IH KECTKHX - (MaCCHBHbIX)
,coopy}xeﬂnn B HalnpapJjeHHH OTAJbHBLIX OCeH' MOTYT: GbiTH
'Pa3JIHYHBL,. 4TO 33aBHCHT, IVIaBHBIM 06pa30M OT OTHOIIEHHUA
paamepos COOpYEHUs B IJIaHe.:

. JIns BRIUMCJAEHUS, YCHIHIE B coopymemm Ha yposne 3em-
J_m WJIM HANPsAXEHHH NOA . NONOWBOH GyHIaMeHTa cefcMmH-
YeCKY10 CHJY MOXHO NMPHHHUMAaTb COCPEJIOTOYEHHON B UEHT-
pe TaKecTH coopyxenud. [Ipn HeOGXONUMOCTH MPOBEPUTDH
NPOYHOCTh KOHCTPYKUKH HA PasHbiX YPOBHAX . (AOWYCTHM
TNPOUYHOCTL 1O FOPH3OHTAJLHEIM .1UBAM, KDENJeHHE yCTaHOB-
JIEHHOTO Ha NOocTaMmeHTe odopynoaanm M T. I.).'B pacuer-
HOHt cXeMe COQpYKeHHS- BeC MPUHHMAIOT - paclpejfeneHHbIM
.0 BBHICOTE H COOTBETCTBEHHO B 3THX YPOBHAX ONpPENEASIOT
_ceiCMHUECKHE  CUJIL, . IPHUEM  TOCIe/IHUE | BBIMHCASIOTCS yme
,\‘c yueToM GOpMbl Ko.nec‘)anm _
.. ITlpu HMHaMuYeCcKOM pacuere noma'roqﬂo }KECTKHX €0-
g_opymenuu DK233J10Ch BOSMOXKHBIM HE YYHTHIBATH ux npedop-
“MALHIO. ‘OnHaKO GONBIIMHCTBO COOPYKEHHH HMeeT TaKoe
’ixoncrpyKTnBHoe peuleHne, uTo npeHeGperats AedopMauus-
;MM HX KOHCTDYKIIMil HEBO3IMOMKHO, PacyeTHas ¢XeM3.MHOTHX
: ,oopy)xeunn MOXKET He y‘JHTbIBaTb HMEHHO Aecbopmams-
CTb OCHOBAHHS, a He KOHCTPYKUMH; B qacmocm 9T, OT-
CHTCS KO MHOTHM BHZaM THOKHX coopymemm ‘




Ecnn RaCC.M_éTpHBaTb - COOPYIKEHHMs THNA HABECOB, TO
OHHU. He HMEIOT OTPaK/JaloLHX CTEH, B CBSI3H C YeM HX XKeCT-
KOCTb 3aBHCHT TOJIBKO OT Aedopmaliyii rHOKHX 3JE€MeHTOB —
croek. JIpyras xapakrepHas ocobeHHOCTbL 3THX COOPYy¥Ke-
HUfl COCTOHT B TOM, YTO MX OCHOBHas macca (Macca IOKpHI-
THst) pacrojioxkeHa B ofHOM yposhe. [losromy pacueTHOH
CXeMOH TaKHX KOHCTPYKIIHHA sIBAfeTCA cHCTeMa C OAHOH CTe-

. BOOOABI. v ,
H?F{‘E-’Ilguie Bcel;o BEC CTOEK MaJ 110 CPaBHEHHIO C BeCOoM I0-
lglp,,bl’;‘HSI‘H 'er.c');l caelyer NPHHAMATb COOTBETCTBEHHO .BeCy

KAKI0TO MOKPHTHA. B.Tex ciyuasx, KOrfa BeC CTOeK 60iib- .

Of, ero cjaeAyeT yYHTHIBATh. ECIH TPOJeTHAsT KOHCTPYK-
HES ONMpaeTcsi Ha CTOHKM WIapHUPHO, TO K Becy noglpblma
ROJKHA. ObITh NpHGaBaeHa = !/, yacTb Beca CToek. Amento
Takas Macca, PachoJIOXKeHHas Ha KOHUE KOHCOJIbHOH CTOMH-

KH, 6yfeT AHHAMUYECKH 3KBHBAJEHTHA KOHCOJIH, ¥ KOTOPOH

BeC PaBHOMEpPHO pacipejesieR no ee piuxe. Ecan xe y3ﬂbf
ONMpaHuA JKECTKHE, TO MOXKHO CUHTaTb, YTO K. BECy MOKDPHI
THa nobasasiercs ~ !/, 4acTb Beca CTO®K. :

Hapsiny ¢ npaBusbHbIM BbIGOPOM pacueTHOH CXeMBbl: Ha
AOCTOBEPHOCTb METOJa pacyera BJMAET pacnpefe/eHHe pac-

YeTHOR ceficMHYeCKOM Harpyskd, NpUXOoAdulelicd Ha 3JaHUeL,

Mexay anementamu. st aToro sganue, KOTopoe NpeAcTas-
Jaser co6ofi CJOMKHYIO MPOCTPAHCTBEHHYIO CHCTeMY, pasae-
JASIOT HaA NPOCTBHIE 3JEMEHTH, He
pa6ory cucremsl B nesnoM. CeficMuyeckast Harpyska pacnpe-
JAeJseTCs MeXAy CTeHaMH TOro HanpapbJieHHs, Ha KOTOphie
OHAa JefCTBYET C Y4eTOM MKEeCTKOCTH HepeKphITHS. :
B coorsercrBuu ¢ [36] ceficMuueckyio Harpysky npus-
JMKEHHO MOXKHO pacipefesaTb MexXAy creHamu no ¢op-
MyJe : o , o
Im - Im+1 )S'
5 | Sins

31)
o @

Sikm = (VI Wam + V2
rre Im, lm+— paccrosiiue (B IaHe) MeXIy paccmarpHBaeMmon m-A
CTeHOH M COCEJHHMH C/€Ba M Cnpasa; L -— A/HHa 3llaHHA B HanpaBsJie-
HHH, NepHEeHJHKYISPHOM HANDPABJECHHIO CeACMHYCCKOH. HATPY3KH] Wam —
OTHOIIIEHHE KEeCTKOCTe! CTeH, Bupaxaemoe HOPMYIOH - -

Bam = Ghm 6};1’ ’
i=1

rae 8s;—nepeMeitenne j-A CTEHB! OT €AHHUYHOA OPHU3OHTANBHOR CHJIR,.
UPHJIOXKEHHOR Ha k-M 3TaxXe; r — TUCJIO CTeH R-rO 3Taxka. )

" | . \

MeHAS TPHHIHOHAJIBHO .

' 9THX COOPYXKEHHMH
~TIOKPBITHSI. :

‘

KosdduunenTtsr v u v, yyHTHRBAIOT NORATAUBOCTS nepe-
KPEITHSE B CBOEH MJIOCKOCTH. [lAs MOHOMWTHBIX Kesezo6e-
"OHHBIX NEPeKPHITHH vi==0,9, vo=0,1; 115 c6opHLIX v, ==
=0,6, vo==0,4. c

[pn Manbix 3HaueHHAX v, pacnpenesienne Harpyskd
OKa3piBaeTcst Gosiee OArONpPUATHBIM, uewm npy 60abIKX,
4TO TO3BOJIACT CAENaTb BHIBOX O MPEAMOYTHTEILHOM MNpH-
MEHEHHH KECTKHX B CBOEH MJIOCKOCTH NEPeKPHITHIL

B cayuae cmeremul, paccmorpennofi Bsime, 3azaua ¢BO
JMTCA K BHIYHC/ICHHIO NlepeMelleHHit § 1o BepXy CTOeK HJIH
PaM OT ENMHHYHOH CHJIb, NPHJIOXKEHHOH B YpOBHE ToO-
‘KPHITHA. , o

- Tlpn wapHupHOM ONKMPAHHH NMPOJETHOH KOHCTPYKUHH Ha
‘CTORKH MX HedopMalus O OnpeaenseTcst Kak JJIS- KOHCOUE-
HHIX CTepiKHeH, 3alieMJIeHHHIX B OCHOBaHHH. B cayuae,
KOT/a XKECTKOCTb CaMOH CTOHKH COM3MEpPHMa C JKEeCTKOCTHIO
¢ 3a/e/IKH, TIePeMEleHHe § CAeAYeT BHIYHCAATL C YYETOM
noBopora ¢ynnamenta. PacueTHas ceficMHuecKas cHJIa TN
NpUHHMAeTCA JAeHCTBYIOUWlel B ypoBHe

B orauume ot paccMoTpeHHbIx COOPYXKeHHH APYroft Tum
THOKHX COOPYIKEHHH HMEET OCHOBHYIO Maccy, paBHOMepHO
pacnpenenennyio mo Beicote. Mx xapaxkrepHoit oco6enHo-

© CTbIO SIBJISETCA MOCTOSIHHOE 10 BHICOTE CEYeHHe KOHCTPYK-
- nmu. Tloaxopsimas pacyeTHas cxema
‘THNA — KOHCO/IbHbIH CTEPXeHb C PABHOMEDHO paclpejesieH-

COOPYKEHUH TAKOro

HOU Maccoii. , _
B cayuvax, xorma CoOpyKeHHe HMeeT OTHeJbHble cocpe-

~BOTOHEHHble HAarpy3KH WJIH HArpy3Ka pacnpejenesa Hépas-

- OpYKEeHHUS
- TOYKaX, OT KOTOPHIX CTPOSITCS 3MIOPHl M3rHGAIOWAX MOMEH-
/TOB ¥ TIONIEPEUHBIX CHJ OTHAGNBHO LJIs KaXAOH HOPMEL cOB-

HOMEpHO, €€ TMPHUBOAAT MHG0 K PaBHOMEPHO pacnpejelieH-

“HO#_Macce, au60 K COCPENOTOUEHHON B HECKOJIbKHX TOYKaX.

an BBIYHCJIEHHH PaCYETHHIX CEHCMHYECKHX CHJI BeC CO-
TIPHHUM AIOT COCDENOTOUEHHBIM B HECKOJBLKHX

CTBEHHBIX Kosie6aHuii ¥ UX orubampomas.



FJ1.A B-A.3.OCHOBHBIE NPUHHHNLI NOCTPOEHUSA
MH)XEHEPHbBIX METOLOB PACYETA . RN,
CEACMOCTORKHX 3JAHUA - -

H: COOPY)KEHHH . :

1. CoBpemeHHbIe MeTOA pacueTa ,
BHAHHA H COOPYIKEHHH HA CelicMUYECKHE -
BO3AEHCTBHSA . ' - ’ :

“Hopmuposanue ssaserca nHaunbonee nHagemxubiy, appex-
THBHBIM M. MaCCOBHM.NYTeM BHEJPEHHs NOCACKHHX LOCTH-
MeHuit HayKd B~ IPAKTHKY" CeHCMOCTORKOFO CTPOHTENLCTBA.
~;:-B #Hacrosimee spems 31 crpana. pacnojtaraer HamHOHA b«
HEIMH: HOpMaMH . (KoAaMu) ceficMOCTONKOrO CTPOHTEbCTBA,
B ux uHcse 11 eBpomefickux, 8 JIATHHOAMEPHKAHCKUX, T a3H-
ATCKHX,: 2 -ahpPHKAHCKHE, a TaKiKe Ascrpanus, Hosas 3e-
naHaus 1 DUJJIMIHHEBL, T. €. HOYTH BCE 3KOHOMHYECKH pas-.

‘BUTH[E ;CTPAHDL: BKVIIOYEHB! B Pa3paboTKy. HOPM CelicMOCTON-

KOrO.CTPpOHTENBCTBA. -, -~ v . . R S
- ..I1o. nopyuenuo. MeXIyHapORHO! OPraHH3amum N6 cel-
| CMOCTOHKOMY 'CTPOHTEILCTBY (MACC) . .cneuuanucramy 11
CTPaH pa3paboTaHbl-OCHOBHBIE TIOJOKEHHS - Mexaynapon-
HOrQ  KOA2 -10: CeHCMACTOHKOMY: CTPOHTENLCTBY. DTOT XOKY-
MeHT [146, 147] cocTOMT M3 Tpex pasgenos MOXKeT cay-
HHATH OCHOBOH /15t pa3paboTKu HOPMATHBOB CTpaHaMu, KO-
TOpBbI€ HX elfe He HMEIOT: ", . = .. - .. .. ..+ e
.. .ABTOpaMu. 3apy6eHbIX HOPM [150, 158, 161, 162], kax
NpaBU/IO; ; ABAAIOTEA HAUHOHANBHBIE HayYHO-HCCIACAOBATEE-
CKHe ,UeHTPHI. (HHCTHTYTHI) . 0; CeACMOCTOHKOMY - CTPOHTEb-
CTBY,: B KOTOpBIX BeZLch;{;MHoronnaHOB;ﬂe'TeopeT.qucKH'e 31

‘PafioHax MO-IpeRHEMY OCTAITCS HepeuleHHbMH. Tak, Kaac-
tubuKanus 3nabui u COOpPYIKEHHH. N0 OTBETCTBEHHOCTH B
8apyGexHHX HODMAX HOCHT MPHGAHKEHHBIH, -~ He KOHKperT-

Hblfi . Xapakrep, YTO' NOMYCKaeT HEOLHO3HAYHOE TONKOBAHHUE

COOTBETCTBYIOIHX: NIOJONKEHHE HOPM. - » =
+..-B :Hopmax: CIUA,; fInouwn, dpannun 3maueHue. pacuer-
‘HO¥ CEHCMHYECKOH HarpPy3KH B 3aBHCHMOCTH: OT yeTaHOBJIEH:
HOTQ K/1acCa 30aHHA: u3MeHseTcs B 1.5 pasa, B Hopmax Ku-
Taf—pB 4, B Hopmax Hanum —B6.pas. . =~ .+ -. o
-~ .Kax npasuno; mpemenubie 3MaHHS -H COOPYKEHUS 'PeKo-
MEHLYRTCH. POEKTHPOBATE Ge3 yyera CeHCMEYECKUX ~ BO3:
AeHCTBHI: Lt GonpHHLY, MOXapPHBIX JAer0, 3TaHUH: fTouIH-

SKcnepumeHTadbHbie paboTh. TeMm He meHee HEKOTOpbie Ha-
H6OJiee BaXCHBIE: BOIPOCH - CTPOUTEIBCTBA. B CeHCMHYECKUX.

IHH, COOpyxKeunit, HOpMaJibHOe Q)yHKquoHupOBaH-‘ue KOTO-

"PHIX Heo6XoauMo aas JIHKBHIALNH IOCTeACTBAU I 3emiuerps-

CeHHH, ceficMuyecKye Harpysks UMeT NOBBIIEHHbe SHAYE-
HHA 10 CpaBHeHHIQ ¢ OOBIYHBIMH KUJIBIMH, ‘O0IUECTBeH H B M
-H NDOH3BOJCTBEHHBIMYU 3RaHuAME. Oco60 OTBeTCTBeHHBE U
YHHKAJbHBIE COOPYXKEeHUs PAaCCYHTBIRAIOTCH -HA.. MAKCHM A.Th -
Hble 3HaueHugq ceHcMUYeCKOH HarpyskM.... .. - . . ... .
AHannz coppemennpix Hopm ceficMocrofikoro :CTPOH-

- TeaberBa [60] u peanuszanms ux TPeGOBaHHA NPOXOAAT mO-

- E€TOAHHYIO. HPOBepKy BO Bpems: CHIbHEIX 3eMJIETPACEHNU,

-+ Knaccndukauus spanu u COOpYXEHU] BO BCeX HOPMax
-H3Jlaraerest. CoKpauienHo, - B (opMe : npumeproroe nepeyns.

;jTa.x, B HOpMax QPT ,:Kmas;-, CIIA- u-Mekcugu KAaceugu-
-Kallks. COCTORT 3 Tpex. MO3HUHH, B HOpMax - PpaHnER U

Snonun — ua. deThIpex; B HopMax MHauu — u3 nata: Hu s

.-:olumzi ‘HOpMax- He yyHThiBaeTes: IOBTOPAEMOCTD ‘3eMJASTP-
CCeHHM.. . . o : LY e wiaen

- .YKasanua o6 yuere coueramus CEHCMHYECKHX Harpy3ok

*B. COYETAHHH ¢ CelcMUYECKUMH (CHIA, Kurai),:a:s: 60iis-

IIMHCTBe HODM coveTanue BETPOBLIX ¥ CeHCMHUYBCRUK Harpy-
‘80K HE YYHTHBaeTcs, Ce e Tl e ey
- B mopmax CIHA: BETPOBble HArpysKu npénﬁa-ﬁaer‘caiym-

IPY3KH. B OGBIYHEIX YCHOBHSX HMEIOT pelamlLiee 3HaYeH1e,
I..'Ippmom{rcx Kapra BeTpoBmIX Harpysok, YUHTHBASMBIN: BME-
cre ¢ Ceucmuveckumu. B: Hopmax Kurag A aHAJOTHYHEIX
COOPYIKEHH I TNpeANaraeTcs yuuThHBaTh 25 % 3Havenuy per-
POBRIX-HATPY30K A5 OOBIYHEIX. YCNOBHH, -+ = < 11 i -
34 :<=,3.H‘a11¢IHH'ﬂ TOCTOARHBIX H.- BpEMEHHEIX HaTPY30X, 'yugtii-
BAEMEIX B coueTaHyuy C:CeHCMHYeCKUMY ‘Harpysxamu, Hemﬁ-
HaKOBLI. . B HOpMax - pasubix. ¢Tpan, B IHeKoTopblx:’H’GpMax
DHHHMEIOTCS - ONHBle Hx 3HaveHus, B HEKOTOPBI X — Fo k-
KO ux waers (ClIIA, Mexkcuka, Kurai, Ppanuns). B nogas-
hE TS 6onbmnncme»3apy6‘exmux* HOpM ' CeficMHUecKie
Harpysku onpegessiiores Ha OCHOBE' CIIEKTPANEHBIX- KPHBhIX.
w:-YKa3aHus no YUETy Heynpyro# crazuu paGors KOHCTPYK-

i
toud

w3a). Tak, B Hopmax: CIIIA A2IOTCS PEKOMEHTAUNH ‘110 KO-
“TPYKTHBHBIM DeuleHusiM puree) METANAHYCCKHX KAPKACOB
*HOCOGCTRYIOUINE PA3BHTHIO ITACTHYCOKHX: AR OpMauu it -5
(OHCTDYKHHSX, B uraasanckux 'HOpMax: :m:baafpm’aéwﬂ

g



BO3MOXHOCTb. PAacyeTa 3AaHHH KaK HeJHHeHHOH CHCTerebéxzz
 CeficMHYECKHE BO3ACHCTBHA W NPUBOAMTCA SMMUDH ecoe
BHpAXKeHHe NS OfpeleNeHus AepOpManHH  KOHCTPYKL)

'34_TIpefenoM ynpyrocry. | ,
=My, D)
) — yrie NeopMallii, BLI3BAHHBIE HArpy3KaMmu 6e3 yuera cefi-
R S
ﬁﬁ:?igﬁgggroszsﬁ::ﬁg?; "p'a;;HuM 4 plx) 6 B 3aBHcHMOCTH OT MeTOAa
onpeieseRHs CeCMHIeCKOH HarpyskM. _ _ . e
‘B ‘60/1bWIHHCTBE HODM NPOTAKEHHOCTL  COOPYKeHH i te
yuHTHIBAETCH. ITo umeomumMCcs XKe B HOpMax @paguyy;gx;
3aHHAM n'pegﬂa;faeﬁr'ca._ceﬁcmnqecx'yxo HArpysky, Eel{;ﬂﬁé .
Y10 B NPOAOABHOM HANPABJCHHH NDOTAKEHHBIX Sﬂné'ﬂ"Tém
COOPYIKEHUH, NPHHAMATD C MOHHXKAIOUTUM Kosubqon_uﬁCT oM,
3HaueHns KOTOPOTO 3aBHCAT OT THIIA TPYHTOB OHSKO: TPy
Hui $YHAAMEHTOB, HO He IOJKHH GHTH menee 0,5, e fit
" YKasaHus M0 yUETY KPyueHUS COOpPYKeHHi B mA MeL:{-
JeHCTBHE 3eMJIeTPSCeHHH umeiorcs B Hopmax CII o ek
CHKH, ®panuun. Hanpumep, B HTaNbAHCKUX HopMTa o
ohp'eixeneﬂﬂ'a TOPH3OHTAJILHOrO KPYTALLEro MOMe: efmara-‘
CTBYIOLIEr0 Ha CHMMETDHYHOE B NJaHE 3[aHHe, Npe]
€TCS BHIpAYKEHHE

. N |
M=2D 3 Fj, )
7

. 4 ) - -- e_
IAe Fj;-—ropH3oHrajibHas ceficMHYecKaf Harpyska vﬂaazgg:;(gﬂé ;‘:Mgm
\ TH;S - KoqHyec SDeKPHITHA  BHILIE P
eKPHITHA; N — KOJHYeCTBO  HEpeKp » _ g
gpogﬂa- [)—mmﬂa 3nanud; A — ko3dQhHEHEHT, KOTODHA B %aggidgrgg
TH OT fyaaMepos 34aHHA B WJaHe KoJebjiercs B npexeaax 0, -0,05.

B GoablunHcTBE HOpPM H3jaraiorcs  ofimiue np;muunltg
onpeseieHUss CEHCMHYECKMX HAarpy3oK Ha CTPOUTENBbHb

KOHCTPYKIHH H NPHMEHEHHs HeOOXOMUMBIX KOHCprKTHBHleE |
MeponpusTuii. ToAbKO B HOPMAxX HEKOTODPHX CTPaH HMEIOT

Cfl crienuanbHble pasfesbl, NMOCBAMEHHbIE 'pasqub:me%:‘
AaM cTpouTenpcTBa. Tak, TOMbKO B Hopmax flmoHu o,
* MeHH YKa3aHus 10 pacyeTy U NPOEKTHPOBAHHIO MOA3

€TBa B CeficMHUYeCKHX paffioHAX.

' .Bo mHOrux HopMax Her KOHKpeTHBIX ’yxas’a}mx no ’yqepi.;
Ty XapaKTepa B3aUMOLEHCTBHA PyHTa R yHLaMEHTOB “apé;-;,.
ceficmuueckux BosfeficTusX. B Hopmax ke ®panuud pa

8

N

CoOpyxenuil (ToHHeNeH, METPONOUTEHOB) H e, paa
BeJIH, TOCBANIEHHHE pacyeTy npoeKTgposaHmoongeﬂb_.
HOPTHHIX H IHAPOTEXHHYECKHX COODYIEHHIl 1% CTpOUTE)

~HeTHas ceficMuveckas Harpyska KOppeKTHpyercs B 3aBHCH-
- MOCTH 'OT THNAa . hyHIaMEHTOB u XaDaKTePHCTHK TpyHTOB,
Hanpumep, npu CBAAX-CTOMKAX peKOMeHAyIoTCs NOBAILIAIO-
lue Kospduunentr 1,1—1,3, a npu dyHpameHTe B BHje
CIVIOWHOR WANTH — | —],2,

Heob6xonumocts, poBenenus pa6or mo CeHCMHYeCcKoMy
MHKDOPaHOHHPOBAHHIO B MTAKOHHYHOH * popMe u3noxena p

HODM pas/HYHBIX

CTBA PA3HEIX CTPaH B conocrasnesun ¢ Hopmamu CCCP no-
Kasas, 4To mpH pacyere, posenennom LIHUHUCK, ogno-
9TaXKHOTO U YeTHIPEX3TAKHOrO KapKacHHX 3MaHui pacuer-
HBI€ 3HaYeHHsA CefiCMHYeCKuX BO3JEHCTBHI 110 HopMam I'pe-
nuy, HMuoaun, Kanapgpr, [Topryranuy, PyuMbinun, Snonuy,

- @ Takxe CIOA u Uraauu (10 0fHO3TaKHbBIM 3NaHHUAM) BHI-

ITAXKHBIM 3JAHUAM HABECHHIMH MaHENAMH) — HuKe.
[Mepeuncaerupie HOPMEL, a Takxke MOCOGHA u. peKoMeH-

: Aalluu B pasButHe YTBEPXKIACHHLIX HODM, ABJSIOTCA OCHO-

BOit, o6ecrneuusaiomey cobJI0eHe npHHUHTA Ha e XKHOCTH

- M SKOHOMHYHOCTH B celicMOCTORKOM CTPOHTE/ILCTBE.

-2, K BOMPOCY pacuyera 3mamuii u coopyxenuit 8 CCCP

N0 HOBBLIM HOpMam

Haxkonnenun 3a MOC/IeIHUE TOABI OMNBIT Ha6JdoneHus 3a

" NOBEeJeHHEM 3MaHH 1 COOPYXEHHH, PACCUMTAHHBIX Ha cefi-
- CMHYeCKHE BO3NeHCTBHS B COOTBETCTBHH € REHCTBYIOIUMH
-8 CCCP HODMaMH, NOATBEpAUS HX TpHEMJIEMOCTD TIPH YcJ10-

BHH I'PaMOTHOTO H Ka4YeCTBEHHOro BBINTOJIHEHHA. Pacuer Konu-

"CTDYKUMA H OCHOBAHH{ 37anuj 4 COOpYXKeHH#H, npoekTupy-
EMBIX I/ CTPOHTENbCTBA | CeHCMHYECKHX paiioHax, no0J-
'CH BLIMOJNIHATLCA | HA OCHOBHBbIE K ocobble CcoYeTaHus
/Harpysok ¢ y4eTrom ceficMHueCKHX BO3JeACTBHUi,

Oco6oe coueranye Harpysok nmpH pacyere 3gaHuil u co-

~OPY:KeHHH YUHTHIBAETCH  YMHOXKEHHEM SHaYeHUHR pacyeTHBIX
-Harpy3oK Ha Kosdduunenry COYCTAHHH N, paBHBIE NMpPH no-
CTOSHHBIX Harpyskax 0,9, Bpemennpix - AJUTENLHEIX 0,8 u
-KPaTKOBPEMEHHEIX Ha NEPEKPHITHA K nokperrust 0,5. CHull

[127] NperycMaTpuBaercs, 4To TOPH3OHTAJbHbE Harpysku
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OT* M&CC ‘Ha THOKHX HOJBECKAX, ‘TeMnepaTy pHele” KAAMATH-
uecKide BO3MCHCTBUA, BETPOBBE ' HArpysKm, AMHaMHuecKie
BO3AHCTBHS OT .06OPYNOBAHHA M TPAHCIOPTA, TOPMO3HBIE H
60x0Bble YCHJ/IHS OT: ABUKEHHA KPAaHOB NPH 3TOM HE YYHTbI-
BaloTcH. 7 e R

Ilpu ompenesiennn pacueTHOl BepTHKa/IbHON CcelcMHuec-
KO Harpysku cjellyeT y4HTHIBATH MacCy MOCTa KpaHa, mac-
Cy TeJIeXKKH, a TaKKe MacCy rpysa, paBHOrO rpy3ONOLbeM-

HOCTH KpaHa, ¢ Kospduuuentom 0,3. Pacuernyio ropusoH- -

TavIbHY!O0 CEACMHYECKYIO HAarpy3Ky OT Macehl MOCTOB KpaHOB
caenyeT YYHTHIBATH B HaMPABICHHH, TePIEHAHKYIAPHOM K-
OCH MONKPaHOBBIX Gasiok. CHHXKEHUE KDPAHOBHLIX Harpysok,

npenycymoTpennoe raasoff CHull no marpyskam # sosneir-"

CTBHSIM, [IPH 3TOM HE yuuThiBaercs. .

- Tlpu. mpoexTHPOBaHHH 0COGO OTBETCTBEHHBIX -COOPYHKE-

‘HHiL W, BhicOKHx (Gosee 16 sTaxep) 3MaHHA pacueTsl 3xa-
HHIt M COOpYXKeHHA Ha ocobbie ‘coveTaHHs Harpy3ok ¢ yue-
TOM CEACMHYECKHX BO3JEHCTBHA CJeAyeT BHIIOJHATH C HC-
NO/Nb30BAHHEM
OCHOBAHHS TPH 3eMJIETPHACEHHH, HAaHG0Aee ONACHBIX 1A JLaH-

HOrO 3MaHHA HJHM COODYIKEHHH, a TaKxe CHHTesﬂpoBa‘HHblxb {
akcenieporpamm. [Ipu -5ToM MaKeHMaJbHbIE aMIIHTYAH yC- |
koperuii ciesyeT NPHHUMATH He MeHee 100, 200 uau 400 cm/
/c* npu ceficMHYHOCTH IJIOWAN0OK CTpouTebcTea 7, 8 w 9

6ann0s coorsercrBenHo. [Ipu stom CJIE/LYeT. YUHTEIBATD, BO3-
MOMHOCTD. Pa3BUTHS Heynpyrux aedbopMauui KOHCTPYKUHH,
Bce snanus u coopyeHusl, BRAOYAS H NePedHCICHHBIC Bbl-
Wwe, tienyer p 4CCUHTEIBATH HA OCOGHIe COueTaHHs HarpysoK
'€ yYeTOM CeHCMHYECKHX BO3NEHACTBUA, HCXOAA H3 TOrO, 1T0!

ceficMHYeCKHE BO3XEHCTBUS MOTYT HMeTh J060oe Harnpap-
neHue B mpocTpaHcrse: Has smaHuil . COODYeHHH Npoc-
TO#' reoMeTpHUYECKOl (HOPMBI pacueTHHe cefCMHYECKHE: . Ha-
TPY3KH cJeayeT NPUHAMATH NeHCTBYIOUIHMH 'TOPH3OHT/ILHO
B HAODABJIeHMH HX NPOJOABHOJ M MOMEpPeYHOIl oceit. [Redcr-
BHC CEHCMHYECKHX Harpy3oK B yKa3aHHBIX HaNpaBNeHHSX
-Hall0 "YUHTHBATHL ' pasneJIbHO. - [Ipu pacuere COOpyeHui
COXKHO# reoMeTpHueckold Gopmsl YIHTHIBAOTCA 'HauGoMee
OMacHble AJiA, AaHHOH KOHCTPYKUHH HJIH ee. SJIeMEHTOB. Ha:
NpaBJeHHY AefCTBHA CeHCMHUYECKHX HArpy3oK; . - -

ceficMHuecKast Harpyska Sy B BHIGPaHHOM HaMNpaB/IeHNH]
NpHJIOKEeHHAA K TOuKe &K ‘ﬁ”coomer‘cmyxom'a_;{; i-My “TOHY
COGCTBEHHBIX 'KOJNe6ABHIT 30aHHA U COOPYKEeHHH, onpeneas:
erca no gopmyae ' o
. Sip=Ki K, Soits

HHCTDYMEHTAJIbHBIX . 3aMHCEH, YCKOPEHHU,

Coopyxenus, onpenenentuie T'ocerpoem CCCP, B Kotopeix | 1
0CTaTOUHEle Ae(OPMAIMA- H TOKANBHEE nospexaenus (ocaj- |-

HOPMaUIBHYIO ' SKCHAYaTatifio npu “obecrieyennn  Gesotacuo- |

LOOPYIKEHHA CBASH H T. m.) |

irae Ki — kosgduunent, YIUTBIBAIOWAA . JONYCKaeMbie. NOBPeK JeHHS .

“BLAHMH. M _CQODYKeHH; Ky — Ko3dpuunenr, YUHTHIBAIOHIHA  KOHCTDYK-
TUBHBIG pElIeHHSH 3LAHMA H COODYMeHHH; Soix — 3Havenne celfeMuuec-
Kol HArpY3RH 179 i-ro Tona COGCTBEHHBIX  KOARCAHM 3aHUT HAH co-
OPYXeHHS, ‘ONpefenseMoe B NpeANooKe H Y ynpyroro. aepopmuposa- -
RHA KOHCTPYKUHA 1O (opmy.te ¥

- : Soik = Qu AB; KoMy, . (36)

The Qr — Bec 3xduus Hin COOPYIKeHHS, OTHeCeHHbHL K Touke k' A -’
KoshHHUHEnT, 3HaueHHs KOTOpOro: caefyer punnMats:. 0;1;.0,2; 0,4 cow -
‘OTBETCTBEHHO VA PACYETHON CeHCMHYHOCTH- 7,8,9 6annes; -B; —kosg-
QHngenT AHHAMAYHOCTH, COOTBETCTBYIOLIHH {-MY ;TOHY COGCTBEHHHX KO-
M6aHH} 3nanuf WM coopysenid, Ky — koshpuunert i HPOBAHHY,;
T — K03bduunenT, 3aBHCAIUR oT q;jopmsx‘-ﬁéqippmdun_n _COOPYIKeHHA.
IIpH ero co6CTBEHHBIX KOoJeGaHUAX o {-MYy “TOHY ‘M 0T MecTa pdcndato- -
HEHHUT HArpysku. "7 o SRR TR VORI ST o

+ 3HavenHs Koadpduitnentos K, Ky, K  nphuumaiores
-COOTBETCTBEHHO 1o Talu1, 14—16 [127]. )

TABAUMUA 1, 3HAYEHHS KO3OBUIUHEHRTA, ¥ HTBIBAIOULEFD. - ©

NOBPEXAEHHSA

PR SANE IN

| xosbgmun: !

Honyckaemere noi;pe)x}lemf'ﬂ 3Raamft. u coppyggeami- . e K

rl (i e

KH, TPEWHHB ¥ P.) He KOMyCKaioTCH:

‘3NaHUA B COOPYKeHHS, B KOHCTDYKUHAX ~KOTOPBEX MOTyT f . 0,25 .
Gbith. ponyHeRs OCTaTouHbe NedopMaluy, TPeWHHH, mg- [ = . . '
BPeX/JeHHS OTHENbULIX _3NMEMEHTOB K T. 1, 3atTpyaHsioiHe |

CTH JIOLER M COXPAHHOCTH- 060py KoBAHAS- (KM/ibie, 0bie- |
CTBEHHBIE, HPOH3IBOACTBEHHHIE;- CENbCKOXO3AACTBEHHNE - 342~ ||
HHR H COODYMKEHHS, CHCTEMH NOKAPOTYIUEHUS, - HEKOTOPHIE, |

3manusn-n coopyenns, B KOHCTPYKUHAX . KOTOPHX. MOryT L0120
6uTb. AOMyIICHH SHAYHTEABHEIE ocrarounsie aedopmadmm, | '
TPRUIHHE, NOBpeXAESHUN OTIEeNIbHBIX 3/IeMEeHTOB, HX ‘CMell{e~
Hus' 1 1. fi.. ‘Bpemenno NpHOCTaKaB/KHBaOUlHe HOPMANBHYIO
KCMAyaTaUMIO, NPpH O0BecheyeHu Ge3onacHOCTH mofef. {om- {:
Ho3TaXKHBe -IPOH3BO/LCTBEHHbIE H  CeNbCKOXO3ACTREHHHIE.

SRAHHA, HE COACDIKAIIME LEHHOTO, o6opyaosanns),




TABJAHMUA 15 3HAYEHUS KOI®OHIHEHTA, YUHTHIBAIOWIErO
" KOHCTPYKTHBHLIE PEWIEHHA

KoOHCTPYKTHBHLE DeItents 3Ranuf Kosddunuent K,

: . . ) o ) :
3panus KapKacuhe, KpywsHo(jouHble, co CTe- Kq=140,1(n—5),- HO

HaMH KOMIJIEKCHOR KOHCTPYKUMH C YHCJIOM N - ye Goaee 1,5

3TaXed cBbllIe OATH

3zanus prnaonaﬂe.ubﬂue WIH CO CTeHaMH W3 | 09
MOHOJMTHOTO JKese306eToa C HCioM aTameh
20 NATH

"BHTOB JRHHAMWYHOCTH OT NEPHO-
“ROB COGCTBEHHBIX KOJeGanuii |
"KaTeropKH rpyHTOs

Ky=0,9-+0,075 (n—5),

To *e, ¢ YHCAOM 3Taxefdl CBLILE NATH
. s : 30 He Gonee 1,5

‘uam no rpadukam puc. 13 B

3/1aHHA C OAHHM HJIH HECKOJBKHMH = KapKac- 1,5.
HBIMH HHXKHHMH 3TaXXaMH H BhbILICJeX aIHMH
sTaXaMH C HeCYIIHMH CTeHam#, nuadparma-
MH HJIH KAPKAacoM ¢ 3aN0JHeHHeM, eCJH 3anoJ-
HeHHe B HHKHHX 3TXaX OTCYTCTBYeT HJIH He-
3HAUMTEJbHO BAHAET Ha NX MECTKOCTD

.

‘3aBHCHMOCTH OT ,KaTerome
TPYHTOB 1O CEHCMHUYECKHM  ckoif Harpysku
cBofictBam. Bo Bcex cayyasx L
"3HAYCHUA B: MOJKHBL [ODHHH-

~MaTbest He Mexee 0,8.

3MaHus ¢ HeCYUIMMH CTEHAMH H3 KHPOHUHOX | 1.3
HJA KaMeHHOH KJaAKH, BHINOJHAeMOH Bpyd- ) S
Hy10 Ge3 Ro6aBOK, NOBLINAOLIMX clUellIeHHe ’

Kapxacupie OAHO3TaXKHBIE 3JaHHS, BHCOTa 0,8
KOTOpHIX RO HH3a Oajox uiH depM He Gosee
8 M u ¢ nponeramu ne Gonee 18 m. -

B

4 ARER

: L Ixamezapus

a t 1 - 1

ETING | A

2 Tt 4Ry

N
1 %1\
a5 5 Te

Puc. 13. 3aBucumects Koadpduun-

Puc. 14. Cxema ananua AJd on-
peaenedusn pacdeTHoi  cedcMuue-

B Bepamennax (37) T; -—-nepﬂou CO6CTBeHHb(X KoJleGaHnA mo i-it

-"(opue, csasaHHbI ¢ 4ACTOTOR 3THX KoneGanuil @i dopmyroft Ti=
L o=2m/g;.

CTABJIHUA 16 3HAYEHHA Koa¢¢nuu£ﬂfos, YYHTBIBAIOUIHX

JEMNO®HPOBAHUE

Kosdduuu-

XapakrepucTuKy KORCTpYKumk eRT K‘I’

“BBICOKHE COOpYXehna HeGOMbWHX Pa3Mepos B naade (Gami- 1,5
‘HH, MadTbl, OTAE/IbHO CTOSAIIHEe WAXTHl JAH(TOB, AHIMOBBIE
TPYOHl H T. Il. COOPYKEHHS) '

Cenbckoxo3AACTBEHHbE 3AAHHS HA CBASAX-KO- 05
JIOHHAX, BOSBOAMMBIE Ha rpYHTaX KaTeropHH

I

3AaHHS H COOPYKEHHUH, HE YKA3AHHLE BHITE -1

feT Ha ero fedopMaTHBHOCTH HPU OTHOWIEHMH BHICOTH CTO-

Koadduumnenr auBaMuuHoCTH B onéenemeTcsx MO- CJ€
AyoWYuM GopMyaaM:.
s rpynTo xareropan 1 By = 1/T;, Wo e Goxee 3, _
~ Ans rpynTOB Kateropun If §; = 1,1/T;, wo ne Gonee 2,7, A3
- Ann rpyutos- Kareropun IIIf; = 1,5T;, ro He Gonee 2 -
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Kapkacunie 3naHRs1, CTEHOBOE 3aNMOJHEHHE: KOTOPHIX HE BJH- 1,5

€K h K TnOnepeuHOMY pa3Mmepy b B HanpasjeHHU AeACTRUA
pacueTHOH cefiCMHUYeCKOR HATPY3KH, pPaBHOM uau Gojee 25

'chanbﬂme 31aHHSL H COOPYKEHHH 1

“'Kasanocp 6nl, uTO nNOBBLIIIAS I‘HGKOCTI: (nepnou Ko.ne6a-
mm) CHCTEeMBI, MOXKHO, COIJIacHO (GOpMyJiaM IO OnpeseJe-
*HHIO {3 YMEHBIIUTH Koaq)cpmmem AXHAMHUYHOCTH, & 3HAUMT,
“H CeHCcMHUUecKyw Harpysky. Onuako CAEAYeT YUHTHIBATSH,
TO NPH MOBBLIIGHHH THOKOCTH CHCTEMBI BO3PacCTaeT BKJAJ

. CymMapHoe -KosebaHde 10 BeCuiMM dopMam (c ymens-

83



WaOMHUMHACS nepnonaMH) Kosdduuuenr, sapucAmui OT:
(OpMbl ~ COGCTBEHHBIX Koe6aHHi coopy)xe}mﬂ (puc. 14)
7)x,-QIPEAENACTCS 1O QJopmyne -

X (»‘fh)v Qi X; (XJ)
; Tl;h =" ]_‘ ’ (38)
‘ 24 Qj Xl (XJ)
=1

rne X (xk) Xi(%; )—cMemeHm 3MaRUT UIH copy)xefmﬂ fipa COOCTBGH-r
HBIX: KOJIeGaHUAX. N0 "{=MY: TOHY ‘B paCCManHBaeMOH TOuKe & M BO Beex
"TOUKAX j, Tle B.COOTBETCTBHH C DACYETHOH CXEMOM. ero Bec NPHHAT. CO-.
CpeAOTO‘leHHbIM Q,—— BeC 311.amm HJH COOp)’)KEHPlﬂ omeceﬂﬂuu K104
Ke ]

D,.rm 3:mmm BBICO’I‘OPI 110 HﬂTPI 3Ta>xeu BKJ'I}O‘{HTeJleO Cc

He3HAUMTENbHO H3MEHAIOUMMHUCS TIO BHICOTE MACCAMHU U XKe-
¢TKoeTAMH ~ sTaxell npu T Menee 04 ¢ KOSQ)(#)HU.I/IGHT‘T];;
;ronycxaeTc;i onpeaenmb no ynpomeHHon cpopmyne

Xhz Qjxy

A RDTEIEITY oot SR
{’Y]h .="_——“""1.

Z Q;x
oy . S e
rie. Xp H x, —paccmsmua oi- TOuEK k H j A0 Bepxuero oépesa (byx-ma-:
MeHTOB
CeHCMHqHOCTb npm{maﬂ npn npoemnposanuu n CTpO-'
WTEeJBCTBE C YueTOM, YKasaHHBIX H3MeHeHHH, HasbiBaercH
pacueTHOM. 3nanus (coopy;xe}mﬂ) HMeIOIHe TIePHO/, Tep-.
BOLO (ocnosﬂoro) tona 11>04 ¢, CJeflyeT paccHHTHIBATE.
¢ yquOM He Gonee” TpPeX BBICIIHX cpopM riapRbIX KOjleOaHui. .
3nauus, Y KOTOphIX Macca M IKeCTKOCTb KOHCTPYKLHH no:
BEICOTE H3MEHAIOTCS HE3HAUUTEIHHO (npn Tl<0 4 ¢), MOX-'
HO paccqmmsaTb c. yquOM TOJILKO NMEPBOH “popmeL Kone6a-v
HHH,
Or neucm;m pPacueTHBIX ceucmnqecxnx Harpysox S,h (nof
x'amnou (popMe OT,IleJleO) MeTOJaMH CTPOUTEJIbHOM Mexa-
HUKH HAXOXAT BHYTPEHHHE YCHJHS (Hanpmxeunﬂ) N; B CE
JeHUSX (Toqxax) 3JIEMEHTOB 31aHHUS. .
' I'Ipu yuere BblCHIPIX q)opM Koneéamm cyxvnvrapﬂoe' ycn,.,
JI'He B CeyeHHH gmnycxaerca onpeneMTb no gopmyJae

.Cﬁ' o
COQTQQTC’FEY}Q}HHMH-}

rie Ni-—-snaqe}ma ycwmn ‘wan Hanpmxemxﬁ B PacCMaTPHBAEMOM ,

quHH BLl3bIBa€MbIX EHCMquCKﬂMH narpyaxamn,
!al"\\f\“»'_- |2 1oE PR N
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SR (I)opme Koneéamm
Gauuii,

.'Mevmm
‘Taxne YRpOLeHUST ILOHYCKaIOTCH ‘B Tex cnytrasxx Koraa He

n-—tmcno quuaaebex B pacqere qmpM Kone-

ITpu pacqere 3AHUA WJIH "COOPYXKeHUS .OGBIUHO chonm‘

- H3 ABYX HPEAIOCHIIOK:

1) paccmarpusaoT HX B BHIE CJOKHDLIX l’IpOCTpaHCT-
‘BEHHDBIX CHCTEM C y4YeTOM BceX (aKTOPOB, UTO YPE3BHIYAHHO
CAOXKHO M TPYLOEMKO, HO C HCIOJb30BaHHEM cpencra 3BM

| peabHo;

2) ero A pacuera o

yqo,u.c./mmx €ro [AJid pacCydera Ha U ce HPOCTbIE -3J1€-
paéoTy -KOTOPBIX - paCCManHBalOT H30JmpOBaHHO

HCKAXAIOTCA TJaBHble CTOPOHBL pa6OTH CHCTeMBI B HeJIOM,

Ilpu pacuere cren 3naumit B MPOROIBHOM HAMpABICHHH
CeficMUUeCKas HArpysKa DACIpelessieTCs, Ha . MPOLOJIbHBIE
CTeHbl, AHAJIOTMYHO BeyT pacueT H B nonepeqHOM Hanpas-

B JIEHHH, HPK 3TOM JHCK HeperbITPIﬂ MO)KeT ‘paccMarTpuBaTh-

CA KaK pacnpepeliuTe/ b CeHCMHYECKOMH Harpysk# Mexny
CTeHaMH M 3HAUUT XKECTKOCTh €ro B CBOeH MJIOCKOCTH BJIH-
AeT Ha XapaKTep 3TOro pacnpeneseHus.

Konerpykuuu, BosBbilalO{Hech HAal 34aHHEM WM CO-
opyx(eﬂuevr ¥ HMeIolIHe N0 CPABHEHHIO C HHM He3HaUUTe/b-

‘Hble CEeYeHHS H Maccy (mapamers, GPOHTOHH ¥ T. I.), a

TaKKe ‘KPEIJCHHA MaMATHHUROB, THAKEIOrO oﬁopynoaaﬂnx

'ycTaHaB/MBAaEMOro Ha NEPBOM 3TaxKe, paccqmbmarorc;r Ha
TOPH3OHTANEHYIO cei’xcmulrecxyfo Harpysxy mpu fin=>5.

Crensl, nanenu,” NEPEropojiKH, COEAHHEHHS MeXNy OTI-

;,lXeJIbeIMH KOHCpr'KILHﬂMH ‘a TakKxKeée erHJIEHPIﬂ TeXHOJIO'

THYECKOro 0BOpYAOBaHHS ~ PACCAMTHIBAIOTCA HA  OPH3OH-

‘TANMbHYIO CeHCMHYECKYIo Harpysky npu B, COOTBCTCTBYIO-
IueM-  paccMaTpHBaeMoO# -
‘Menee 2. Cunbl Tpenus qubmaxmcx TOMBKO I1IpH pacuere

‘FOPHSOHTaﬂbHHX ‘CTBHIKOBBIX COeaHHEeHHH B prnHOHaHeJIb-
.Hblx SILaHHSIX

OTMeTKe COOpy)KEHHH HO He

B ciyyae mporsmeHHBIX coopymemm ammon W UIH-
pUHOK Gonee 30 M, moMiMO CefCMUUecKoR Harpy3Ky, BaX-

Hylo' posin urpaer KpyTauuli MoMeHT OTHOCHTEJIBHO BepTH-
-KaNbHOH OCH 3MaHUS MM COOPYKEHHS, npoxcasimest yepes
“€ro UeHTpP KECTKOCTH. JHaueHue paClIETHOFO KCUEHTDHCH-

TeTa MeXAy UEHTPAaMH KeCTKOCTeH H Mace 3AaHHS MM CO-
OpyXeHUS B paccMaTpUBAaeMOM YpOBHe NPHHHMAETCA He
Menee 0,02 B, rae B — pasmep sjanust uau COOPYKeHHUA B
;mage B HanpaBneHnu NePIIeHARKYNAPHOM IeACTBHIO, CH-
: ik’ !

yqua BepTHKaﬂbHOH COCT&BJIHIOIHEH
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‘cefIGMHYEEKOTO BO3JeACTBHS HpHOGpesa 3HAUMMOCTH nocje
# aiiikentckoro (1966 r.) H O0CObGeHHO mocie Fasnnucmx.
(]9?6 r.) 3eMJsATpPsSCeHHH, BO BpeMs KOTOPHIX HX nposBJie-
yue Hapajy C TOPH3OHTAAbHOH COCTaBJIAIOLIEH 6pmo BECh-
Ma cyuleeTBeHHHIM. Ha BepTHKaJbHYIO CEHCMHUECKYIO Ha(;
rpydKy PACCUHTHIBAIOTCS: TOPH3OHTAJbHBIE H HAKJOHHBI
KOHCOJIbHBIE KOHCTDYKUHH, DaMHl, apKH, (epMbl, npoCTpan-
CTBeHHble MOKPHITHHA 3JaHHH H COOpYyXeHHH nupO{efncinf
24 M n Gosiee; cOOpY)KEHWs NPH pacieére Ha yCTOHYHBOCTD
NPOTHB ONPOKHABIBAHHS HJH NPOTHB CKOJIbXKEHHS; KaMeH-
neie KOHCTpyKuuu. [Ipn pacuere Ha BepTuKaanyxo-aarpy;-
Ky, KpOMe K&MeHHBIX KOHCTPYKUHHA, KO3 PHIHEHTH qu 2
NPUHHMAIOTCS DaBHBLIMH eJHHHLE. : :
KoHcosbHble KOHCTPYKIHH, Macca KOTOPHIX NO CpaBHe-
HHIO C MacCofi 3(aHHA He3HauuTe/bHa (GaJKOHEI, KO3BIPLKH,
KOHCOJIH JAJST HaBeCHHIX CTEH H T. . H HX KpelJeHHs), pac-
CUHTLIBAIOTCS Ha ' BEPTHKAJAbHYIO CeHCMHYECKYIO HarpysKy
1 3HaYeHAH Pn=>5. _
npﬂKaMeHHble ﬁ]?OHCTpYKL[H_H cjlefyeT PacCUYHTHBATbL Ha OX-
HOBpEMeHHOe AeficTBHe TOPH3OHTA/bHO U BEPTHKAJbHO HA-
NpaBJeHHBIX CeHCMHYECKHX CH. o :
3nayenue BepPTHKa/JbHOA CeACMHYECKOH HArpysku mpH
pacueTHOil ceHCMHYHOCTH 7—8 06aJlIOB cielyeT npunzma@
paBubiM 15 %, a npu ceficMuyHoCcTH 9 6aJm013——30 h co-
OTBETCTBYIOIEH - BepTHKaJbHOK CTATHYECKOH HArpysKH.
HanpaBsienne AeHCTBHA BepPTUKAJbHOH CEHCMHUCCKOM Ha-
rpysku (BBepX HJId BHH3) . Haf0 NPHHMMATh G6o0Jiee HEBHI-
FOXHBIM /ISl HANPsKEHHOrO COCTOSHHS PaccMaTpHBAEMOro
snementa. Ilpn pacuere KOHCTPYKHMH Ha NPOYHOCTH H
YCTOHYHBOCTbL BBOAHTCHA = JAONOJHHTEJbHBEIH I(OSQ)(bHuHeH’E
Myp, 3HAUEHHA KOTOPOTrO NPHHUMAIOTCS 1O Talur. 11 ) ﬁ
[Ipy npOeKTHPOBAHHHH BBHICOKHX KapKacCHbIX 3AaHHH
kpome aedopmauuil usruba u CABATa B CTOHKax Kapkacad
BO3HHKAIOT OceBble A€(GOpPMAlLLUH, T03TOMY HEOOXOAHMO TaK-
e YYHTHIBATh NOAATJIHBOCTb OCHOBAHHS H NPOBOAMTHL PaC:
Yer Ha YCTOHUYHBOCTb NPOTUB ONPOKHALIBaHUA. Panee mpi
pacyete 3AaHHl M HX 3JEMEHTOB H3 KHUDIUYHOH HJIM K
MEHHOH KJAaIKH BJAHSAHHME CIeUHabHBIX A06aBOK, MOBBIII
IOWHX CUefieHHe KHPNHYa C PacTBOPOM, He YIHTBIBAJIOCH,
XOTSl OHO BaxKHO. BO3MOXKHO, 3THM oé’mcuﬂe{cs{ HX HEJO,
CTaTOYHOe MpHMEHeHHe B CTpomTetbcTBe. JleACTBYIOMMME,
HOpMaMmH BJHsAHHe H00ABOK Ha pacyeTHble, XapaKTE€PHCTHK

KJaAKH, B. YACTHOCTH Ha MPOYHOCTL CUEMJAEHHHA IO Henepeﬁ

BA3aHHBIM WIBaM, YYHTHIBAaeTCH -yepe3 (opMmyJibi:
88 |

(R, =10,45R%, (41)
R,, = 0,7R. (42)
Rr‘n = O'SRS' . (43)

rae R-; ~~ BPEMEHHOE CONDOTHBJICHHE OCEBOMY pAaCTAIKEHUIO, MOMYYeH-
HOe B. pesyabTare HCNBITAHHA, NPOBOXHMMBIX B pafioHe CTpOHTE/HCTBA.

Suauenust Ry, P, u P ne
BETCTBYIOLIHE 3HAYEHHs HpPH pa
MUYy UJIH KAMHIO. e _ .
.- B neficrByomem CHull Goablue BHHMAaHHA : yAeJsAeTCA
‘0COOEHHOCTAM pacuera XKesne306eTOHHBIX KOHCTPYKIHA-NPU
ceficMHYeCKHX Bo3aeficTBHAX. Tak, B NpeABaPHTENbHO - Ha-
DPSOKEHHBIX KQHCTPYKUMSX, MOANEKAIMUX DAacyeTy Ha 0CO-
Boe coueraHHe HATPY30K C yueTOM CeHCMHUECKOTO BO3Aeii-
CTBHSI, YCTAHOBJIEHO, YTO YCHJIHSA, ONpee/seMble H3: yciio-
/BHH TIPOYHOCTH CeueHHH, JOJKHBl MPEBHIIATD = YCHAUS,
-BOCIpUHHMAeMble CeyeHHeM NPH OOPa30BAHHM TPEHIHH He

v
11 D)

n J
) 2 B
3pylWUeHHH KJajgKu Mno KHD-

OJ13¢

.
=
Ll
@]
o
%
job}
=)
o
[¢]
o
Q
~
[}

‘MeHee yeM Ha 25 9.

a7 nmpenoTBpameHHA BO3MOKHOCTH XpyNKoro paspy-
WIEHHS U3rHGAEMBIX M BHEUEHTPEHHO CXKATHIX MKeNe306eTOH-
HBIX 3/IEMEHTOB [0 HAKJOHHOMY CEYEHHIO H AJS HCIOJb30-

 BaHHA Dpe3ePBOB HecyleH CIOCOGHOCTH XKeNe306eTOHHBIX

KOHCTPYKUHH NpU CeHCMHUYECKOM BO3NEHCTBHH, CBS3aHHBIX

' C:Da3BHTHEM B HHX IIACTHYECKHX AedopMmanuil, mpexycma-

TPHBAETCS, YTOGEI NPOYHOCTH 3/1EMEHTa 10 HAaKIOHHOMY Ce-
HEHMIO NMPH HEeHCTBHH MONEPEYHOH CHJABI Gbida GOJbIIE ero
HPOYHOCTH MO HOpMa/bHOMY ceueHHio. [TosTomy Hopmamu

LYCTaHOBJIEHO, YTO BO BHENEHTPEHHO CXKATHIX 3JIeMEeHTax, a
'TaKKe B CXKATOH 30HE H3rHGAEMBIX 3JEMEHTOB NpH ‘pacyer-

HOM ceACMHYHOCTH 8 # 9 6a//OB XOMYTH JOJKHB CTaBHTD-
Cs. ITO: pACYCTY HA DACCTOAHMAX: MPH R,c<<400 MIIa ne 6o-
Jee 400 MM ¥ npu BA3aHHIX Kapkacax — He GoJsee 12d, 3
TP CBApHBIX KapKacax—He Gonee 15d; npu R.c=>450 MIla
He:Gosiee 300 MM K mpu B3aHBIX KapKacax — He Gojee 104d,
2. TIpH CBapHbIX KapKacaX — He GoJaee 12d, rane d — wan-
'MEHbIIMH JHAMETP CHKATHIX HPOZOJLHBIX crepxHei. Ilpu
STOM TIONepeYHas apMarypa AOJKHa 0GecreuusaTs 3aKpel-
JIeHHe CHKATHIX CTEePIKHeld OT HX H3rHGa B JIO60M HampasJie-
PaccrosiHus Mexny XOMyTaMu BHEUEHTPEHHO' CIKATHIX
‘SIEMEHTOB B MeCTax CTHIKOBaHHS paboue ‘apMaTypHl BHa-
‘XNECTKY Ge3 CBapKM NOMKHBI MPHHHMATHCS He Gojee 8 d.
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i Ecay ofluee . HachlleHHe BHEUEHTPEHHO. c>1<()aTo;o aJe-
MEHTa. NPOXOJLHOR. apMaTypoil mpepbimaer 3 /o,,xogr};bx
}iOJDKHbLYCTaHaBJIHB.aTbCﬂ“Ha paccTosiHHU He 6oJee H
He 6oaee 250 mM. , ) . _
B KOJIOHHax paMHBIX KapKacOB MHOFOSTAaMKHbIX 3/1aHHik
NpU PACYCTHOH CEACMHYHOCTH 8 M 9 GaanoB wWar XOMYTOB
ke AO/KeH Npesbiwath '/»h, a pas Kapkacop ¢ HeCYUIHMH
,.ma(bpar_ma;«m — He 6oJgee h, rae h_——— HauMeHbUIHH Rafiaueﬁ
CTOPOHBLI KOJIOHH HPSAMOYTOLHOrO HJIH. IBYTaBPOBOTO ceye
nHd. [lnaMerp XOMYTOB B 3TOM Cayyae C/IeJyeT TIPUHHMATB
"He MeHee 8 ‘MM, 2 B BA3aHBIX KapKacax KOHLH XOMYTOB
_HEOOXOZMMO, 3arH6aTh -BOKDYT . CTEpXKHS. NPOLOBHON ap-
’ “a‘r‘ypb.r‘ H 32BQIHTb UX BHYTPb GETOHHOFG Anpa He yeﬂee
em Ha 6 d xoMyTa. S S ST S
:quT};‘RHGM"éﬁ,_pgaoM!_”npu paspaboTKe HOBLIX HODM YYHTHI-
‘Bamuch caeAyjomye ( OCHOBHbIE NIPHHUUIIL: (HOPMYIHPOBKA
HOBBIX . PACYETHBIX Tpedosaﬂuu}xi NPOEKTHPOBAHHIO, 6o.nee
GOJHEL, yyer ocoGeHHOCTE PpaiioHa . cTpoHTeNbCTBA, yrgq-
'heimé“pggnbmx. CeACMHYECKHX- BO3JHCTBUH H y,qelj pabo-
THI COOpy3KeHuit 3a MPEAEJOM ynpyrocT. - .
-3 O HekoTOPHIX coo6pam‘éﬁu‘nx, MO0KEHHBIX
B ocHosy' CHuIT' [1-7-81: L SR
: "O60CHOBANS HOBOM raasst CHIL wacTHHO W3/MOKeHE!
s [90]. Pgsgé,efp_gaf;w HEKOTOpLIE H3 HHX, UMes B BUJY, 4TO ley-.
THE, MeHee CyLIECTBEHHbIE H3MEHeHHs 10 (COBepIIeHCTBOBA-
HHI0O METONOB ,pacueTa. . KOHCTPYKTHPOBAHHUIO CEACMOCTOM-
KHX 30auull COOPYXeHHH, HallIH oTpaxenue B ra. I, II,
VI. Papee [126]) cnexkTpanbuuii KO3 PHUHEHT AHHAMHYHO-

cti B (T) NpuHAManCs eAHHBHIM AAS MOGBIX TPYHTOBBIX Y+

4
ir'_"co_()pyxgeﬂ_m‘le_ H_A...Kafer.qpnu FPYHTOB IO - CeHCMHYECKHM:,
Orpy6aeHso YYHTHIBAET T'PYHTOBLIE YCJIOBHS. U: HE NpPH-.
HUMaeTca BO
pajbHOE accrosinue, ray6uHa ovara u.ap. OpHaxo. TaKoM
YCNIOBU# TIOMALKH CTPOHTENLCTBA. ..

noBuit. B CHuIT 11-7-81 npunsitsi Tpu Kpussle ~[3v“(T) B 3a-
BHCHMOCTH OT MEePHOLOB . COGCTBEHHBIX KOJeGaHHA 3MaHmM
cocraBam. T CoL g

YKasatnas AuddepeHnHaNus NOCTATOYHO YeJOBHA, TaK.

g’ B0 BHHMa_HHe_QQPICMO{IQFHHQCK&H--'bﬁCT'aHOB,K,a,»B‘;g
MAaCTHOCTH . TakHe TapaMeTphl, . KAK MarHUTYla, SMHLEHT-
rxozi;‘(o,zi-"hbsﬂgoyuﬂerf,ynpdmjeaﬂo. YeCTh ‘BJAHSIHHE. TPYHTOBBIX,
p TIOCACAHAE TONbl NPEANPHHATH MOMEITKH AR HEKOTO
PHX Perionon CTP2HBl BBECTH-B HOPMbI. CTIEHHAIbHYIO 3aBY
cMocTs B (T), Ha'kK0T0pYio HOMOAHKTENLHO, LOMKHEL HPQ i
88

“BOBMOXKHBIM B CBSI3I ¢

“BEPAThHCH COOpyxeHHd. BKFOUNTE 310 monoxerie B HOpMH

A1 KOHKDPETHBIX DaioHOB CTPaHBl NOKa He NpeNcTaBuAGeh
HeA0CTATOYHBIM KOJIMYeCcTBOM n4H-
HBIX TIO peruoHanbHLIM CrekTpam. Bmecte ¢ rem caener
HMETb B BHAY, 4TO HCIOJNb30BaHUe PEruOHaJILHBIX  CHeKT-
PAJILHBIX KPUBBIX HO3BOJHT BbIGpaTh HauGosee apdekTun-
HYI10 110 coo6paxeHHaM CeHCMOCTOHKOCTH KOHCTPYKTHBHYIO
CXEMY' COOpYKeHHs aJis KOHKDETHBIX PAHOHOB ¢ yyeTom Be-
VIHYHHBI - . [e

Tlostomy B ..
HBIM: ycaosuam Tamkenra [99], pacemarpusaercs noxpos-

"Hee, TakK Kak nocTenenHas 3aMeHa - BKIIIOYEHHHIX B HOprI

AOCTOBEpHO HHOPMAUHH sBasieTCH uesnecoo6pasnoit, Pac-
“MeTHl IIO- TPEM KPHBBIM B(T) BMmecto omnoi NPHBOAST K H3-
MEHEHHAM 3HAYeHHH HAarpy3oK Ha coopyxenus. -

Ha nnomankax ¢ rpysramu kareropun 111 gag

K0 CHHXKaloTcs Ha 30-—40
TIEPHOAOM cOGCTBEHHRBIX KoaeGanuit 0,6—1,5. C,OHHU. Bo3pac-
TaT Ha 20—90 %. I'pyntu kareropuu 111 Bcerga CYHTAJHUCD
MeHee Gnaronpumn‘mMH‘ AJIST CTPOUTENbCTBA “BOOGuIE . U, B
HaCTHOCTH, AJSI CTPOHTENbCTRA BEICOKHX 31aHMl, S
AHnanuz nocaegersug 3eM_J1eTpxc'eHm"1_ﬁca—_nnérenbcmyer )
BOJOHACHIIEHHbIX

TOM, 4TQ. KECTKHe 31 aHUS "‘Ha caabnix,
TPyHTax Honydaior MeHblIHe 'nane}xneﬁHs’;, HeM IHOKue co-
OPYXEHHS, UTO yUTeHO B Hopmax.. - - S
“. HaMenenus ‘Harpy3ok B cBs3u C BBE/IEHHEM HOBHIX 3aBU-
cumoctedt B(T) nokasauw g Tabn.-17. ¢ S

- Yuureisas, uro macmanku C rpyHTamu kateropuu I co-
CTaBJIAIOT TpHMepHO: 8 %, a KaTeropuu I — 179 obiesn
II0LIa 4 ‘B CeHCMUYECKHX pai‘roHax,\cpenHeBaBe_uiéHHoé CHH-
JKEHHE Harpys3oK mno CTpaHe cocrasur 0,6 9%. R -
v Ecan gas PPYHTOB Kateropuit I n I1T 3navenns CIIEKT-
:BO3PaXKeHHA He 'BETpeuaiy, TO AJst 'cpelmax”,rpyHTOBbe[yc:-
J0BHH - (KaTeropus ) “BHCcKasbiBamucs -Pa3THyuHbe TOUKH
3penns. B 'HACTHOCTH, Npefaranocs NPOAJHTL TOPH3OHT ATh-
b} K ¢ Maj TbHBIM 3HaueHueM f§ 10 T,=04 ¢
€O CHHXKEHHeM MaKcHMyMma o 2.8 WIH NPOAJIHTS. FOPH3OH-
TAMLHBI yaacTox no T 1==0,5 ¢, a cumkenue 3Hdvennp B
NpHHATS 1o Gopmyae” ¢/ VT IPH. ORHOBDEMEHHGM, YMeHs-
?meHHH“MaKc‘ﬁMyM’aB'nb'2,5"" R

‘R0



‘ ITpu HasyaueHuu ‘HOpMa-
¢ S N e N B THBHON CIEKTDaJibHONR KPHBO
' .‘3‘ -» . .
i

: YYHTBIBAJNOCh, 4YTO 66biast
Nl ‘ yactb 3aanuit 8 CCCP, crpo-
AT ' HTCS N0 THNOBBIM TNPOEKTaM,
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S=TJ  PaCCUHTAaHHHIM C yUeTOM Cpel-

oaf | Hefi CcreKTpaJbHOR KpPHBOH,

g ‘ NPHHATOH B  NPeALIAYLIHX
1.1
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nopmax. [liowazu ¢ rpyura-
Mu Kateropuu 11 COCTABASIOT
okono 75 % obwel miomann
; T e E - o 0-
wist); o CHull 11-7-81 (aymx- * ceficMoOmACHBIX PafOHOB,, I -
THp)' STOMY .YBEJIHICHHE  HATPY30
G LTl TE L Ha 60AbLIYI0 4acTh 3AaHHA M
R S COODYKEHUH . . CylecTBeHHO
¢Ka3a/0ch Obl HA 3KOHOMHYECKHX MOKA3aTeNsix cgpg;h?igg-
‘ a'T ‘ b -
CTBA 3TOH I a TaK¥XKe YYUTHIBasd, 4TO O
crea. Ilo a1oit npuuuse, _ ,
CMOJIOrHYeCKO# HHGOPMAllHH BCe ele nOKa Henoc(T;;o;J?:
LISt 3HAYHTEbHOHN KOPPEKTHPOBKH, 3aBHCHMOCTb BIS
CPeIHHX TPYHTOB MPHHsTA, KaK NMOKAa3aHO Ha pHC. 15. .
TABJAHUA 17. OCPENLHEHHLIE U3MEHEHHS HATPY30K
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vnéepbésno uamenena B HoBoM CHull ta6anua, qubgi?

Ibman’ﬁnuﬂﬂne IPPYHTOBHIX YCJIOBHE Ha HHTeHc(tI)H!IB{}:Z&T; :pYH;S

o " _ " A

suit. MaMenunacy xnacecu rpyH;

MHYECKHX Bo3gedcT 3 b pans IpyE:

o BOHCTBAM C y4eToM OOienpr

TOB .10 CeHCMHUYECKHM C enpHIATEY

1a FO COCTOSIHHS T'DYHTOB, _TI03BOJIL,

napameTpos .(pH3UUECKO : : | ‘

er F;Ippr Hgbx,cxanuxx H CTPOHTEABCTRE cgmmafrnanposja‘lfb_gz
Goxnee onpe/eeHHO.

T
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-3BOJIET Gosee NpaBHIIbLHO u Auhdep
“CeicMHuYecKue CBOHCTBA IPYHTOB

“mpaBuao, 1o MaTepuaiam cegieym
‘Banusa. OpHako p TeX cayuasxy,
:ceficMHYecKorg MHKpOpaiornpa
“MaTbh npupamenne

B npexsiaymen CHaulIl sa ocuosuoi KpHTepHI, - onpefe-
JAOWHA ceficMHyeckye CBOHCTBa TPYHTOB, ObLT NpHHST ypo-
BEHb T'PYHTOBBIX Bog, Ipu BhIcokOM YPOBHE IDYHTOBHIX Bog,
T. €. M3 BOXOHACHILEHHBIX TPYHTOB BCeX THNOB, pacyeTHas
CeHcMuynOCTE CTPOUTeNILHOHR  muIoma KKH NoBbIIaMacy Ha
‘6ann. Opnako PE3YIbTaTE  HCcaenoBanui NOCHe HUX JieT
I0KazaJsH, yro Takogh noxxox He Bcerpa OnpaBnaH, B yact-

HOCTH, nas. KPynuoobsoMounbix TPYHTOB Tako# 3aBucumo-

CTH He Habaionaercs. Bmecre c TeM, TIDH HU3KOM yposHe
TPYHTOBEIX Bojx Bce TPYHTH  HesaBhcuMo OT IVIOTHOCTH n
BAAXKHOCTH OTHOCHAHCh K Kateropun co cpepmumu I'pyHro-

BBIMH ycJaoBusAMY, _
tHMaMenenue HHT@HCUBHOCTH  KoJae6anuit 1

CHall 11-15-74 « CHOBAHHA 3JaHUE o COOpYXKeHHH» U mo-

CHUHDOBAHHO OneHyTH
CTPOHTeNIbHBIX VIO A 10K,
O STH RaHHbBIe UMEIOT Belo-
KOppekTHposka CeflcMHYHO-
OJLKHa TPOH3BONHTLCH, Kak
HYecKoro MHKpopakoHupo-
Koraa orcyrersyior JaHHBIE
BaHHd, nonyckaercg OPHHH-

Heo6xonumo HMETb B Buy, gyt
‘MoraTenbHoe 3HayYeHHe, Tak Kax
CTH IJI0manky CTPOHTEIBCTBA

punuuns, na OCHOBe KoTop
HE IOJKHEI, NO-BHAHMOMY, 312
0108 u TOAX00B, HCIIONIb3yeMBbIx mpy- IpoBesenun ceficmu-
“ieckoro Mnxpopax‘iOH—HpOBaan, a NMOTOMY He Tpebyior Gonee
“ROAPOGHO# Amj)(bepeHuHauuu TPYHTOB My BBENCHHS B ‘pac-
HeTHYI0 opmy.ay Koshouunenta X, (o1 0,75 10 1,5 gy

) ecTo
05 1 r2)), YYHTHIBaloero ceficMuYeckye CBOACTBA IpynTa.




“Hossiit CHulT OPHEHTHPOBAH Ha pacuer mo npene/bHbIM

cocToAHHAM. CMBIC/ ero coctonr B TOM, 4TO MOCJE 3eM.Je-

TPACEHUST B COOpPYIKeHUH MOLYT GBITH OCTaTOYHBIE nedopwma-
UHH, TPEILHHDI, IOBPEXACHHS OT/AeNLHDIX 3JIEMEHTOB KOHCT-
PYKUHA, T. e.100ycKaoTcsa COCTOSIHHS, OTIHIHbIE OT ynpyro-
IO, eCJH 3TO He yrpomxaer 6e30nacHOCTH Joaeil u COXpaH-
HOCTH HEHHOro 060pynoBanus [186]. : -
Ilo CYWECTBY 3TO-Npefe/IbHOe COCTOsIHHEe NMEepBOH rpym-
net no CHulT 11-A,10-71, Ouesugho, uro HMEIOTCS M TaKHe
COOpy3KeHUs, KOTOphle He MOI'YT pacCUHTHIBATLCSH o npe-
AENBHBIM COCTOSIHUSAM MEPBORA I'PYmnsl u aus KOTOPBIX 61710
66l LeTecoobpasiio BECTH pacuer mo BTQPOH . rpynne npe-
ACNBHBIX: COCTOAHMI, OcHoBHOe " pasanine MEXAy mpejen-
HBIMH COCTOSHHAMY HepBof n BTOPOf FPYMI COCTOUT B TOM,
YTO ‘mepBas rpynma npelycMaTpuBaer HeBO3MOXHOQCTh
AanbHed el 3KCnAyaTauuy ‘COOpyXKeHnus, a BTOpafg — orpa-
HHYCHHS HX HOPMaJbHON 3KCIJyaTauuy. Hanpumep, neko-
TOpble  COOpYXKEeHHS, B KOTOPHIX 110 SKCIVIyaTaLHOHHAI!
(rexnonoruqecxnm) COO6paXKeHUAM OCTaTOUHbie nedopma
LHH HE AOMyCKaloTCS (aTOMHBIE 3/1eKTPOCTAHUME, XHMHUe
CKH onacHele MPOM3BOACTBA, H AP.), CJeyeT PacCUHTHIBAT)
N0 BTOPOH rpymie fpeebHEX COCTOAHNE. A
. HecMorpsi na MHOXECTBO foNyuIeHHi NpH pacyeTe. co
OPYXeHHH, 06beKTs, 3aMPOEKTHPOBAHHbIE ¢ coG/oAeHHEN
KOHCTDYKTHBHBIX aHTHCeEHCMHYeCKNX MeponpusTHi B 1esoM
KaK MOKa3blBaeT OmbIT HHKEHEDHOro aHaJsu3a nocaeaCTBHE
3EMJIETPSACEHUH .. [56, 86, 87, 1517, YIOBJ/IETBOPHTE/IBHO co
np’orasnﬁnncs"ce'ﬁ'c;M'qucKHM . BO3JeHCTBUSAM, OTH naHHblE
CBHARTENLCTBYIOT 0 TOM, 4TO B Pe3yJabTaTe CHIbHBIX .cefic-

o

MHYECKHX BO3MeACTBUH B COOPYXKEHHSIX Ualie BCEro BO3HH-

Kaior riospe’_}{'c_geﬁuﬂlﬂ_exoropgx‘3J1eme_5TQB = 34AHHA MOTYT
ndJr_qua_'T'bf.i(on‘ycmM'me__cjro’qxn 3PeHHs IKCIIyaTAU M 0CTa-
TouHble nepopmauiu, 1. e HAaXOMHTLCA B COCTOSIHUH,, pesko
OTIMYAIONIEMCH 0T COCTORHHA, MOMOKEHHOrO B__OCHOBY,
YCJOBHOrO pacdéra, urd paHee Y4uTHIBaJaOCH 3aMEHOK pe-
4JIbHBIX 3HAYeHHH YKOPEHH IPYHTa yCJIOBHEIM K03 duuu-
€RTOM ceffcMuunoCTH K. L Lo L T T
. B CHuIT'II7-81 npexycuorpen yuer fpi - Dacuere Ha
CéficMuiec He ‘BO3NEACTBs, HeKOTOPHIX U3 Ta paMerpos, . xa:,
PakTepu3ywmux Npeneasioe ‘COCTOSIHHE. o

. Cefticmuueckas Harpyska, Ha KOTOPYiO cJedyer paccud
Rehiae,SO0byKedie,  sasuCHr Kax or mitencsmocti poa
ReAcTBui, T K 1 ‘._0.1'"Behnﬁmhﬂ{',npgaenbnoroﬁ_coqrqgﬂhj_{, 01
nyckaeMors “aa " KaHHOrO ’ cOopyKenms. Pasymeercs, pey
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opy;xeﬂuu H llOHYCK&EMbIX A HHX npezerIbexx COCTOHHHH

B pesyabrare hopmyna JJisd OnpeAe/ieHHA pacqembxx ;,

éeHCMIfl‘{eCKP{X Harpy3ok HMeeT BH] ,
' Sin = K Kz Soin = Ky Ky Qu 4By Ky Mn. - (46)

HaumesoBaHusi Ko3(QHUHCHTOB H HX 3HAUEHHS 1aHH B
m. 2 3TOH raaBbl, GU3HUECKHA HX CMBICJ CTAHOBHTCA boJee
HOHATHBEIM, YeM Koa@dmu,nemoa KOTOPLIMH TOJb30BAaAUCh
IIpH Ompele/eHHH ceﬂcmuqecxou Harpyaxn [0 OpeAbIIYUIHM
HopmaM

Coopy;xenm paccqmaﬂmﬂe Ha Harpysxy, qunumemym,

- o ¢opmyte (46), C Y4eTOM OTBETCTBEHHOCTH COOPYMKEHHH,
onpeﬂ.eneﬂnou B Tabn. 12, 6yAYT UMETh BEPOATHOCTb Ge30T-
Ka3HOH paBoTH,’ HpHeMJIEMle AJsi GOJBIIMHCTBA OObEKTOB.
M&CCOBOI‘O CTPOHTE/NbCTBA.

' Kak nokasan onbit TatkenTekux (1946 u 1966 IT), Fas-
nuiickax (1976 1 1984 rr) # HEKOTOPBIX ADYTHX 3eMJETPS-
ceHufl, 3MaHKus K COOPYIKEHHUA 38 BPeM . IKCIyaTAUUM MOTYT
nbiBepraThcsl HEORHOKPATHO TOMYKAM Pa3/iHYHOH HHTEHCHB-
HOCTH, 4TO, B CBOI QUepelb, MOXET [IPHBECTH K H3MEHEHUSM
ero Hecyiue# COCOGHOCTH. 3To 06CTOATEALCTBO YUHTBIBALT-
CSl COOTBETCTBYIOUIHMH KOSQ(HUHEHTAMH yCJIOBH paﬁoTbI
Myp, TPHBENEHHBIMY B TG0/, 11.

- Ilpu nasHayenuu Koatpcbnunema qumaa;omero HOBTO-
pPAEMOCTh 3eMJIETPSICEHHH, HCXOAAT H3 Pe3yJpTaTOB MHCCJie-
LKOBaHUE NPOYHOCTHHIX XAPAKTEPUCTAK KOHCTPYKUUK B K-
POKOM [Hana3oHe YACTOT HATPYXeHHs, BKIOYAsH OJHOKpAT-
HOe HarpyxeHue, HEeMHOTOYHCIeHHble MOBTOpPHbIE
HATPYKEHHS, MaJIOUMKIIOBYIO YyCTAsOCTS, Buﬁpannowyxo
NPOYHOCTb.

B 3aBHCHMOCTH OT MJACTHYECKOrO HJH XPYOKOrO Xapak-
Tepa paboTh KOHCTPYKIHH, OCOOEHHOCTEH HAKOMJIEHHS He-
- 06paTaMbX AeOPMALHA H MOBPEXACHHH 3HAYCHHS KO-

(pmmema Mgp YMEHDBIIAWOTCA B JHana3oHe OTHOCHTeJleO'
qac’roro HarpyxeHus H yBeJIH‘II/IBalOTCH B AMamasoHe cpaB-
HHTE.IIE:HO peakux Harpy}xeﬂnu HOpMaTHBHOH, HHTEHCHBHO#

CTH.

s psna MaTepnasioB H coefuHennit (cBapubie coenite-
HUA, KJajKa, pafoTraias Ha pacTsaXeHue H CHBHT, "YCTOH:
YHBOCTb THOKHX CTepXHeHl) Takas 3aKOHOMEPHOCTb H3Me:
HEHHS] IPOYHOCTHHIX XapaKTePHCTHK He HaGJOAaeTcs, UTO
TaK)Ke HAUKIO CBOE OTPaXKeHHe B HODMaX.

Hpmmmasx BO BHHMAaHHE HeJ0CTaTOYHYIO- Halle}KHOCTb
NPOrHo3a ceficCMHYECKOH MOBTOPAEMOQCTH, a. TaKXKe YycJoB-

HOCTb HEKOTOPHIX JOHYUIEHHH TEOpeTHYECKHX HCCeJOBAHHH,
Ko PUIHeHTH, YYHTHBAIONIHe BJAUSHNE MOBTOPAEMOCTH HA
CNOCOGHOCTb COOPYMKEHHH CONPOTHBAATHCA CeACMIYECKHM
BO3/eHCTBHAM, NPHHATH [10KA ¢ H3BECTHOH OCTOPOKHOCTHIO,
KOTOpas NPHBOANT K YBEJAUEHNIO HJIH YMEHbIIEHHIO CRACMHU-
JeCKHX Harpys3ox Ha 15 %

Hapsisy ¢ MeTONHKOA, NPHHATOR B HOpPMax, B AajbHed-
LIeM BO3MOMEH yueT NOBTODPAEMOCTH KOPPEKTHDORKOH pac-
4eTHOH CeHCMHYECKOH HarpyskH, Jinbo BBeJeHHEM cneuna.nb'-
HHIX KO3($HUUHEHTOB B pacueTHyo dopmyay, aubo yTouHe-
HHEM HODMAaTHBHOH CEACMHYHOCTH pailOHa HenoCPeACTBEHHO
Ha KapTe ceHCMHYECKOro padOHMpOBaHUA, JubB0 creuuans-
HbIM DacyeTOM, YUYHTHIBAIOWIUM OCOGEHHOCTH ceACMHYecKOoro
pexuMa. Ilpeicrasnser nHTepec W BONPOC Ha3HAYeHHS KO-
3b(HUUEHTOB COYETAHHA K MOCTOSHHBIM WM BPEMEHHBIM
Harpyskam HNPH ONpeAeJieHHH MAacchl 3JaHHST B 3aBUCHMOCTH
OT KaTeropuy panoOHOB HO HOBTOPAEMOCTH 3eMJIeTPSACEeHUH.

Onnako GOJbHIKHCTBO U3 YKA3aHHBIX NPEATOXKeHU R nMeer

'0O4HH OOLIHA HEAOCTAaTOK — OHH OTHOCSATCS HENOCPeACTBEHHO
‘K Harpy3ke M He YUHTBHIBAWOT 0CcO6eHHOCTedl pabaTH. CcOOpY-
"JEHUH NDH HHTEHCHBHBIX CeACMUYECKHX BO3[eHCTBHUAX BbI-
COKOTO YPOBH#, B YACTHOCTH Pa3HOH CIIOCOOHOCTH KOHCTPYK-

Ui K niaactuueckoMy fedopmuposanuio. Maeecruo, uto oj-
HH M T€ e H3MEHEHHs] CeCMHYECKOTO pexuMma, Hanpumep
IIOBTOPAEMOCTH BO3MOXHBIX 3eMJETPACEHHH, TO-DPA3HOMY
OTPaXaloTCa Ha Hecymieh crocoOHOCTH COOPYKeHn# ¢ Xpyn-
KHM HJIM NJIaCTHYECKHM XapakKTepOM pa3pyuleHHS. YueT 1o-
BTOPAEMOCTH 3eMJETPACeHHH HEMHOrO NOBHILIAET YPOBEHb
CelCMHYeCKHX HAarpy3oK B OAHHX pafiOHaxX H YMEHBIUAeT B
RPYTHX.

B n. 2.26 nopm [127] CONEPKHTCA PEKOMeHNANHS N0 AH-
HAaMHYECKOMY pacuery _COOpYeHHH C HCITOIB30BAHHEM HHCT-
PYMeHTAJIbHBIX 3aNHCEA YCKOPEHHI OCHOBAHHS [IPH 3eMJIeTPA-

‘CEHUSIX. Hpu pacyeTe Ha peaJibHblE BO3IL°HCTBHH pacueTHas

MOAeNb - coopyxcemm HoqxkHa OoJiee INMOJHO COOTBETCT-

'BOBATH PeajbHOR paboTe NPH 3eMJeTPsiCeHud HA BceX cTa-
" AHSIX BIVIOTH 110 Pa3pYIIEHHS COOPYKEHHS.

PacueTH ¢ uCnoJb30BaHHEM peasbHBIX (mm COOTBETCT-
BYIOI{MM 06pA30M TeHepHPOBAHHBIX) 3amucell ycKopeni
OCHOBAHHSA TIPH 3eMJIETPSCEHHSIX PEKOMEHAYIOTCS I 0c060
OTBETCTBEHHBIX COOpyXeHu#. OHH, KaK MPaBAJO, BHIIOJHS-

“I0TCA NPOCKTHBIMW OPraHu3auHusAMH COBMECTHO. C Hayrmo ne-
-CJlelIOBaTeJIbCKHMH HHCTHTYTAMH.

“Pan cooGpaxenuil, HON0XKEHHLIX B ocnosy HODM, npomen
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NOATBEPHACHHE IPAKTHKOH, B TOM YHOE: ‘CHIIbHBIM KL :er;x:é

TpAceHuAMH.: Tak, .,Kap);(arjﬂ'a:ycxoez {(1979.1.) semaerpsc e

* MOATBEPAHIO BBICOKYIO CeHCMOCTORKOCTS prnﬂcznaﬂenbmx
3AaHHUH, €ClIi OHH NPOEKTHPOBAIHCH: C yYeTOM ceifcaiec X
BosnedictBuii. Bmecte ¢ tem Iasauiickne (1976 1f.) 3eMJ1 :
TPACEHHS [I0KA3aJH; YTO KPYNHOMAHEJNbHLIE 3XAHUSA, B03BO
AHMbIE B CeHCMHYECKHX DaHOHAX NPH OTCYTCTBHH aHTHCel-
CMHYECKOrO yCHJAEHHS, DA3PYIHJHCE. ’06 SQEQ)eKTuBH‘?x
BAUSHHH HA CeHCMOCTONKOCTD KHPIHYHBIX 30aHHA KOHCTPY &

- THBHBIX AHTHCEACMHUYECKHX _Meponpu;{mn_-.s;Buzxe‘qumxiléxﬂi
HOTO; H..FOPH3QHTA/ILHOrO- (B: yraax . i nepeceyeHusx . ¢ °H)
apMHPOBAHHS KJALKH, YCTDOHCTBA  aHTHERACM HIECKHX ;On”.m

- COB M ADYTHX MEDONDHSTHHA CBHIETENbCTBYET on(x;x(':rclle)n X

3eMAETPACEHHA MOCAeXHHUX, JieT Ha Teppuropun ( "cm

06XOAHMOCTS HODMHDOBAHHA KJIAAKH IO conpomnmeﬁmone_- |

CeACMHYECKHN BOJACACTBHAM .U B NEPBYIO QYepeab O ectes

YeHHe JMOCTATOUHOM NPOYHOCTH CLEIIeHHS pacTBOpa c6 KHp-

MUHOM - IOATBEPIKIAEHQ: ONBITOM Ta-u;xe;mcrgo,ro (1‘96 .,P'g‘-

Xanasaw-Tonckors (1978'1:) u ApYTHX 3emuerpsicenuit. B .

HacTosllee BpeMst B ceﬁcmm{ecxux‘ _pafonax v_npuM'eH‘:tugx::j

kaagoxk HI u TV xateropui Pe3KO OrPAHUuEHO 1 P?K,?..e..,;. ‘;

JOBAHO -<ITPUMEHEH e BHODOKHPNHYHBIX - 6JIOKOB - TAHENLH.

~CHulT 11-7-81° yrounens meronsl paciera ‘u KOHCTPYHPO=""

BaHHA KaPKaCHbIX, NAHeJbHBIX, KaMEHHBEX -sxaﬂfrﬁ,“ a~-iTa1;<-€}:Ks
TPAHCHOPTHHIX H mnpmexnuqecxux‘coop'y‘}xeﬂuu." oo

Bwmecre ¢ rem muorue CylllecTBEeHHBIE! ;1_3011_?0(:-_5_;1 ce"‘EMoj
CTOHKOrO CTPOUTEJbETBA TPeOyIoT fﬂanbnenmgn pasp 8‘63(‘)TK;I;I:.;
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BdHue HOpM cTpouTeabersa. B CeHcMHYecKux paiionax, yxe
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' ' 4CCMATPHBAIOTCA B.1v1. 6,
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HEKOTOPLIX 3naHuil u COOPYXKeHHR .
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TPYSOK H B HEKOTOPHIX ciyuasx pacyera OTAEBHBIX 3/eMeR-
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" BHIg x_o,}gxpembx;g.‘_upqme.poa;.paicuerag- H/IH. OPSAKE BbHIOMN-
" BeHUsL pacuera € YKasannew, TA§ TDHBENCHP MDHMepHL. . |

Mpumep 1. Onpencnenne ceificMuyeckux HArpysox, nedcryiownx a
meg:eso&emmguﬁ -Kapkac, onnoaxamnoro...‘6g_cxpauonqro‘ 3aaHug. . - Cefi-

“+CMHYHOCTH pakloHa CTpouTeanCTBa — 8 6an08 noaTopﬂez;MO_cTs: ceft-

<. Ilo caoemy HA3HANCHMIO 3maHMe OTHOCHTCRH K o0bekTam, B Koucr-
* PYKUHAX KOTODOro MOryr Gpirh Aonytenn OCTarounsie  nedopmanuy,
- TPRUIMHY, MOBpexAenHs OTACJbHHX 37eMeHTOB, ‘ )

Kapkac * cocrout us XKeNe300eTOHHHX  KOJIoHH cewennem 400X
Kosouns Topuossro
)aXBepka UPHHATH COCTABHBIMH. H3 XKee306eTonnofi HHKHeH. YacTH ce-
ernem 400X 400 uum H' CTa/bHON BepXHell yactu (pn.c.' 18) Mapka 6e-

/KpHiTHE ~— §3 prnﬂonguenbugx PEODHCTHIX nutuT C 3AMOHONMYCHH biMH
~IIBaMH, Kpo’a.zm ‘Pynoadas. - Crenn CaMOHeCYLIHe TOMIHHOM 38 cM,
(KHPIUY Mapku 75 ma pacrBope mapku 50, :
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‘NPOAOALHOR: CTeHE  ANUHOM. I=0,5(5,5/2) = 3,95 M:

'*yqacn(a npommbﬂon cTesH AaHHOR = (5, 5/2) + 1,5=4, 25 M

Pacqer /cap/caca ] nonepe'mou Hanpaa/leuuu aaauun

P g 1Y N

1. Onpene,rmeu nepemememm KOJIOHH OT, NeficTBHS elmmmnbxx ropH-
30HTAJIBHHX CHJ, npnnomennux B yponﬂmx BepXa KOJIOHH. ‘MoMenT unep-
LUHH " uonepeimoro "Ce4EHHS - KOJIOHH KapKaca H iKese300eTOHHON  yacTH
KCHOHHBE TOpUOBOrO daxsepra R

JR'=‘J¢(=bh3/12——0 40, 43/12—«21 310—" s

TO Xe, nonepelmoro CE‘IEHHS! METaJIJlH‘IECKOH dacry- tpaxaepxoaoﬂ
KOJOHHBI

Jopm=2(0,1.0,23/12) (0, 24 9 0063/12)_,0 133. 10—4 Mt

JKeCTKOCTh KeNe306eTOHHBX KOMOHI:
no ocaM A u [ Ee/c=2,15-1019. 21,3-10~*=45/8:10% THa -mii:
no ocaM B n B Eg/x=26-10'. 213 10— *-—554 10G Ha M5,
KectrocTs. $axBEPKOBOR KONMOHHB: | - - .
xenesoberonnasn uacts Elyb=Eely=458-108 [a. M‘
MeTannnyeckas vacth. Eeply »=2,06-1011.0,133.10~ "==27 108 T1a-ut,
““'Tlépemelenns KoNOHH Kapkaca no ocaM A u I ONpeReNRI0TER: ©
YSETOM KECTKOCTH NPHJIEralOUIHX K HHM YYacTKOB camouecymeu CTEHH,
Monyab nebopmaunn kaagku COOTBETCTBHH C [39] =0,8; Ep= .
=0,80,- 2R=1,6c1yR=1,6-1000:1,3=2080MTla, "'rae “ g, —=: ynpyraa
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K3 AKH. , L
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=1, 18 MH;
3-76,7-108 ' 3.58,2.100 .. M/
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EﬁJ“—;—o 4EJQ—-45810°+0440410“_..62 108 na M4
4,8 56,158 — 4,8

. =1,08 MH
b1 =355 2.10° # 3.62,0- 10° u/
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Je=23-0 383/12— 13,72 10—3 u4 o

- 100
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EJq =300 {0515 72! 10—3—285106 Ma- ks
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= AL, PagueTHofi -
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. Ceitcmuueckyio HArpysky . pacnpesensenm Memny aonepeynsiMa pa-
Lyene v ‘ L . MaMu K_apKacaznpOHOpuHOHaJ_le(’) UXKECTKOCTAM:: S
EEE § § f“%’" % & § g ‘" H& paMbl 1O ocsim. / i - T
g N @ v S = . o 2/1,18 4+ 2/1 4 =
. s x % _ ,
e | Ha paMm no ocam 2 u [0 _ o
o el 5 SR 2/1,08) 4 (2/1,4
. . e .\1 i N s 3 I” 8 = R Srr: =635 L%Zi(_/_*) = 55 kH;
E | 888 8|0 N Lo 382 . T EE
3 ; : RIS == lo | HA paMir i N T
P sFEEs s | 2L & = O
ST ST e g © X poo w38 = :
o . NS - IS i b) no aamwe KOJMIDHH OT Beca KoaoHH ¢ YHeToM Kostpduuuenta 1,2
B Wi : SO MY t (npumevanne k ragy, 12): ‘ o o
—— FsK ="‘i‘,‘21’<;7<2",48(w ’Qk(l*/fi) =120250802083102>< L
Eg‘é 4 il } . g t\‘ }, - ‘{1_ >"< 27’7 ({/6' l5‘) =p,2KH/M; R e
S$REZ A SRR ~ I  B)no pamue KOJIOHH 10 ocam A n [ — op ydacTka cred, pacnoso-
-5 PRGN Wi HEHHbBIX B Ipesenax BuicoTs KOJIOHH, ¢ yyerom K03 duumenra 19
RabaleSITSS TR 3 " Ha pamit no.ocam, / u'lf :
oy o SO Tl E=6.78.395615- 136 ;-
fé § ' oo o = CoSe=11,2K, Kz ABKy Q< (1/H) & 1,2-0,25.0,8.02x
g v & e ———— ) T T 0,834 15,02, 136 (1/6,15)= 0,9 kH/m,
8l . ‘ w O T  Ha.pamuimoocam 2u 19 T
e Wm — — -— - o o - - N . ® y .‘ ‘.
lEREL Tz oI e ST Q°=6,78-5,75(6,15— 4,2) . 6.78:4,2:4,95 = 275 ypy;
L NI TV e 8 ] ,»2-—(},25-0;;,8»0:,2-0,83-1;02-276-('1/6,15)':--1,8'xﬂ/y;
gffs = w X o3 B Ha pamsl o ocam 3—9: - o P
[* = :

Q°='6,78:6 (6,15 —4,2) 4 6,78.4,2.3 — 905 KH;

Harpyaska

TABJAMN l:lA 18. PAC'-IET.HHE BEPTHKAJILHBIE HATPY3KH H BEC -KOHCTRYKLHN"

2

8= 152:0,25-0,8.0,2-0,83.1,08.226 (15, 15)= 1,46 kH/u.
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PY3KH ¥ ' Bec xoncrpymmn oT/inuAeTeH OT . npmeneunux B TaGn 18
0/IbKO B 9aCTH YYACTKOB TOPIUOBHIX CTER:. &

Harpyaka oT Beca yyaCTKa TOPLOBHX: CTeH, pacnonomeuﬂmx BHIIlIE
épxa KoJouH, 6,78.18:54,8.2=1340 kH u or 1/4 Beca ywactkos, pac-
OM0XEHHbLIX B Rpeaenax BBICOTH KoJjonH, 0,25-6,78.2(6,15.54,8—3,6 X

<5-3)=1070 kH #:c-yueroM .MpHBgAeHHHX B Taba. .18 cymmapuas
AcueTHasi HArpy3Ka COCTaBAT 17076 KH a HpHBelIEHHaﬂ K Bepxy KO-

ONQHE; JIO: W /B, /B, II;B " II[B ¢y ymom }KeCTKOCTﬂ
11..Onpeaengenm nepnou coécmenﬂux xoneﬁanuu Kapxaqa :] npo-

y;,ac'ﬁlxnaaTgpuoaou crenn AanuO# 6 lf Hha b
‘ J_z,; 60387, =2 s 10—3 m
TETe s 12 i
EJC 2080- 105 197,4¢ 10-"____ 57 A 106 ﬂa M“ )
EG J“+Elc.- 55 4. 10«+57 1-100 = 112,5- 108 I'la e ount 15 733-kH.
3
.EG T O4ET =785, 47108 31054 57 1 mo 2.;';1160 na-_-M d OMILHOM HANpaBJeHRH 3NAHHA
L J— ' H g T v
; 4.8 .. 81580 — 4,8 ~o, 85 MM ,- g T ORI
EREENTTECY .78,2410% : =2/ 37,85:100.9,8
' . 3 10 .&nor2l‘no 10/1‘ GOV BB T e RO Loy .:::
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5 B=1,1/Ty="1,1/1, 35=10,82>0,8."
13. OnpenesseM pacueTHble, -3HAUCHHR . CEACMHUUECKHX, Harpyaox
[eCTBYIOWIMX KA NPOAOAbHHE PaMbi 'KapKaca:
a) B yposHe BepXa KOJOHH — OT NOKPHTHS, TOPHOBHIX CTEH H CHEra
CSn=1 2Q"K1K2A6K1pn— 1,2-15733.0.25.0,8.0,2.0 ,8X%
¥ ¥;02: F=="616 kH:. :
Ceucmmecxyro Harpysxy pacnpenensem Mexmy npo;mnbnuma pa-
{aMH Kapkaca npono\puﬁonanbno Hx: >kec1'xoc'm R e s
Ha pambi to ocaM A m T ompns -y 1 ,
616 (9/1,4 2/ 16
(/ Yy @, 2 —11521&1
40k

+ 3(E¢ Jpo + 0,4E7 )
75,35%+— 63,
+ 3-5%,L: lﬁ‘\x A
9. Onpene.naem HECTKOCTh xapxaca 3fanHusn: B yponue Bepxa KG.HOHH.

Ans q:axaepl(oson xonomib!
‘woit crenn 1=6/2+0,5=35 M
J¢,M__2020013/12+2» 204k
--——69410—5M4 ey L
LY h Sn=
s _ P
EJ, L a00. 100.16. 10~3~-33 5. 100 Ta-w; : Cwait o 37,85
Egp Jgn = 2,06:1012.6,94- 10—5 114734 108 Pla<u?; Ha pamyl'no, mzf ';Iiﬂfﬂ 210,55
T - R P
Ecr Jom + Ede =, 14532 106 59,34 10% £7,6:108 Fla-m%; g \6( /37)8:( £ )_ 143 5 H
Ey Jgp - Edg— 45,8108 33,3108 79,1100 lacu & 6) no auame - onen beran 3
ia fr BQ. pgmne, KOROHN:" == 1 0T~ CO c*raeanoro Bee,a Ke.mmh c JeTOM
E4J g5 & 0,40 45,8 1001420, 4133 ,37100 =505 1 100 Tl mswmem v ‘ 3‘
Coa L o n iy fnt i)~ — by ,+ Sk=1,2-0,25.0,8.0,9-0; 32 1. 402 (27, 7/6 15) = 0,2 xH/w;
1= T o 3AEos Jas: ,E,.l, ) e ) ‘o AMHHE ‘EPHCTEHHEIX “KONOHH — 0T yuac'rxoa pruoaux CTeH,
(EF*JG)M +E‘£C) ;.;Eo ‘b +6 »,c' 1»33 : FaCHOJ!O)KEHHHx B, npenenax BHCQTHr  KOJOHH - ¢ yquoM Kgaq)«bnun-
HS =GRy e s 0 R + — eqrd 1,204 L : :
3.47,6-108 .7 . 3. 78,1 100, " na 2 pambi o deam A H I‘ -u-‘»*‘ : o Ao
3 Q =6, 783346 15—-142xH
9 M(MH LN A R ' §¢=1,2.0,25:0,8.0, 2: 0, 82 1,02 (142/6 15)——- 0,9 xH/u;
. na paMbenoocam Bra Birssind onini sy
' @—6786615_2501&1
sc—l 20 25 0,809,970, 871, 02'(25076, 18) =1, 6xHIq«
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Puc. 19. ﬂosoporﬁ 3/ aHKA B MaHe
11— gemp Magf:, 2 — BeHTp xcecngqqreﬂ B

neTHOM CefICMHUECKOR HATPY3KH, A YUHTHBACTCA pr’muﬁm MoMeHT 01'a
HOCHTENbHO BEPTHKAJBbHOA OCH 3faHHus, IpeXOAAILHMA Uepes ero neHTEs:
JRECTKOCTH, 3HAYCHHE pPacueTHOTO IKCUEHTPHCHTETA dry MEXKAY UEHT
MH KecTKocTefl H Beca 3AaHHN NPHHHMAaEM 0,028, rne B'-= paamMep ‘sk
HWsl B NJ2He B HANPaBJEHHY, ACPACHAHRYAAPHOM LeficTBAIO CHIH Si

Ips pacuete 3AaHHA B NONEPETHOM. HANDPABJICHHH B=60 M dk, =0, 02_

A

X60=12 m; mpu pacdere B npononbnom Hanpaaneuuu B 54 w, df
=0,02-54=T,08'M. °
Tak KaK 3jauue CAMMETDWYHO B I1aHe, TO UEHTP ero. x(ecrxnm'
COBNAJaeT C TOYKON Mepeceueks ocell CHMMETDHR JAAHAA. ~
Yraosas HECTKOCTb, pam 3nautn K o B-ypoBue NOKpHTHA
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BYOULHX: Hanpaamumc,\ Loy Lyw— pasccrosmue KOHCprmH B
AOABHOMA M ONepewHoh 0ceh 3NARHES

106

;nepxa KOJIOHH:

:rfe S f-—- ropnsomanbﬂax ‘Harpyska

qu, =Ky =2[3,12: 29,57+ 3,28- 242+3 08 (182 4 192 1 6%) -1

+ 7,05-26,82 + 8, 78 9?] = 23 860 MH M/pan

aiﬂ p
ﬂ p yﬂ a Ha p p yl)
IIOJIH l 0 H3OHIaJ")Ha Hal K aMbI Ka Kéca_ B OBHe

et

- a) {aas nonep ;
j PEYHOTO HanpaB.en i '
paMa o ocy 1 P M ! |

a* paMH Kapxaca 0e3; yuera Kpy-

UEeHH =
ac (:i tld japc;g:;;ﬂ;;e e()TM(:OO'!‘BETC'I; ymmeu KOHCprKuHH 110 uempa
:poﬂ M ak \_ Hi gx«my ueu;z\pom KECTKOCTH. 3naxma H HeHT-

% 11~
'\

' st _SEH—(B 12-29 5/23860\ $35-1,2 = 54,94 xH" '
paya 1o oci 2 § \ 1

1 N U
L = 3;2&-24&3%@)@-3*5‘- L2 =578
paMa mo ocn3 ": BRI o P ! } . v .‘l

51 - 51H-(s 08418/23 8q0) 635:1,8 = 52,8 xil
. pama 1o ocu4

(\,‘1

87 =51 - (308 12/23 860) 635-1,2 = 52,2 kH;
- paMa mo ocx 5:
‘Sp —-51 -} (3,08-6/23 860) 635- 1 2_51 ,6 KH
‘pama noocab‘ e
- o .~, - S,,‘=f Sp 7—,-*'5-1 -KH;'
;zpaua no ocm 7. i
S"~51—-(3 08 6123860) 635 l 2—50 4 KH
::pama 1o ocA 8 , '
) sh —51—(3 08 12/23860)63512-_4981(1-1
'pama no och o AT
’S"'—5l——(3 08 18/23860) 635 1, 2“49 2 KH
pama no ocn 10:

%= 55— (3,28.24/23 860) 635,1,2 = 52,5 KH;
{paMa no ocu- 11: - .

.:,S"—52-— (3 12 29, 5/23 860) 635*1 2-_49 l KH

;f.
* Bes yqe'ra zxecmoc'm q>axnepxoaux KOMOHH,



AN

" "'i{anpasneuau, NEPNLHAHKYAAPHOM: €8 NIXOCKOCTIE 5

2.0k AR POROBHORD: HATPRBTEHH: 3
‘pama no ocu A: -

F7,05:26,8/24860) 616- 1,08 =133, ity

“ paMa no 'ocu’ ' 5;° .
. ~F (8,68 9/23:860) 616- 1,08 = 161 wH: -
STr=: 159 (8,68 9123 860) 6 L ~ L R
 paMa. o OBy - - N
Sh= 159 (8,78,9/23 860) 616.1,,08 = 157, wh;
“pavaine oo ‘
o 71428 4, U0+ 20 ,8/23/ 860) 616+ 1,08 . 122, 7, RH . -

Cygen M- M, Q B, COUEHHAX KQAOHH..

15 Onpencanen  pacierane youus, M IREE e

I’:Ipuuerl; "PacueTa MHOrOSTA MK PPKACHRIX . 3AAHMHL,, CO..CTEHOBLIM
3anoamenner i 0es Hero fa celcMideckue s

TTpu’ pacuer

pAHKHYHMC
Racy

'9JIeMeHTOB Or
2 s Jipamep 2,
© L."Onpegensen., i
CTPYKUMH, ' KECTKOC
B W iiaes _
i« & Paccynrsivaem: .ereny wa-

AT DACYRTANCTEHN: (82¢ KOH-

HAHT .
e KO PUIHEHTOB, , Ky Ko, K A

eny,

'ARHOTBHR; COHCMUYECKHX' HATDYIOK (5’

Y XOE 3 IPOEMOBY 'YHaCTKa: ePR@ali+ F ~
-0 A JlpH pacyere myxoro ‘(5_8,3;_HPOBMDP)’Y } agis) .
e g;f;}géngem YCHIHE B CTeHe OT melCTBHZ Mecrugu_f_t;enc»f?ffe;ﬁg
HATPYIKH, | IDHHHMAS - DACYETH {zol CXEMY B _B:;ﬁ:. ﬂlng:;?gg;?;g:;?;y};l{fﬁmi
~RATRYJLH, . Ip o ami(gas gBe KON P YH I HYIO:
~QHENTON: JI0 “IPEM: :CTOPOHAM (BE" KONOKK] ety Sar
¥ ) H 1 BAL HOH 110+ 9eTBEPTON CTODOHE B anTHRCEHE #t - once;
¥} QAIEMIICHH @ IO 5 Do e HetHON Moce
. : sIepeMel SN eR: EMECT D M;
BBIYHC/IICM YCHIHSL B €TRHE, OTsillep eLIeH: BMeCTE C Kzp) i
Fid i QRDSIETHRM -DACIRTHE®. YCUARS B CTEHS “BAOMN MPOAOABHOR. I Bep-
< THEQBHO f-00e iy o o cter s e
B CTh BHHL.-packeTa was/ » ]
Teel Bl HM [IDOTHOCTL: CTEHEE HB YCIOBHHA. p CXeTa: o :
n-fu‘n f;ﬁ:ggmpeﬂp:oes ‘CHATHE IPH -BOPTHKAALHON - CeACMHTeCKOH HAPDV3Ke.:
i HanpasJe HOR OTHeNbHO BHA3 H BBREpX: o
2 Ha“f’fnéé:ae PaCTATHBAOUHe HAMPsXenns npu Begm'zfa;ibnou CRREME
YECKO# Harpys Ke',;iﬂaanpa-anenuqﬁ ‘OTARNBHORHKS H] BREPX;
n namﬁ»s-mpnaouraﬂwoﬁ'Hnocxocrn. .
20 5 a . e R .','eH,Ka:f-' . ) .
. Ilpu awere_:uexnyoxauﬂomnpocrn ‘ o
g t?nplggeﬁ%ewuycme:-a ~TIPOCTRHKE. “OT *NepEMEIMeHUst: ero: BMECTe ¢
R ‘ YCnoBMH pacueTa Bt
OYHOCTh [IPOCTEHKRA. HI' yCaosmI: pac M
k= v‘;fré:eﬂ'rnm:)eqifme ‘cma*m%.;_ RpH-'BEPTHKANLHON : cefleMAYeckBit: HArp yaKe,”
e DEBICHHON: OTAGIBHO: BHEA | BBEpX;. . .
\Hanpmasnsxe PACTATHBAIOWIHE HANDARGHUT: PH 'BePTHKAJILHOF caihéMu
R _ 10
+ HeCKOM y3Ke, HanpasACHHOR BHIS N BBEDXSH %
.qeexgn Elgfar‘;:tgpn‘x;maex«p CTEHY Ha JeHACTBHE CeRCMHYECKHX HarpysoK
+ @C HAGCKOCTH. _ ) N -
- m; u A. . Flpn. pacwere rayxoro i(6e3: ‘mpoemon) - YIaCTKa: cTen!, gggggy
"l';acqémylo CXeMy B BHJE KOHCOJIH, HarpyXKeHHON cocpggq;cf 1o
. it SCHIOM: HE " OBHE ' cep g 3
TaNbHON cefieMuYeCcKOf CHAOK: Ha® yp SULEbL ! HOK .
gt;';::omansﬁoro; HOSCA!: CTeHBL: Hu HOPMAABHAR CRNOE: 0T GOGCTBEHHOL
”’s.e'c'a CTEHBl H Bépruxanbaoﬁ CeliCMAYECKOR HArpy3KH; -

]
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Ha BHEUeHTpeHHOe CXKaTHe kmprm:aeprmxanbnoﬁreeﬁcMﬂqecﬁoﬁ Ha-
TPYyske, Hanpanaeyno OTACMLHO BHH3 W BBepx; : :
- Ha F1aBHbe pacmmaa}omae,_H_anp;uxgnnn OpH Bep
CMHYecKolf HAFDY3Ke; HanpaBaennoy OTHENBHO ‘BHHE BBepx.
pH  pacyere MeXayokonHoro pocrenka . ya T¢ .¥e, ycunus,

ITO H rayxo#t yyzerox CTeHBI. : . R

4. Paccgmasaemcreny Ha ‘nenrTpanbuoe oxarpe B MecTe ommpa-
HHS ee Ha byHzamenTHyo 6aaxy. o

Mpumep” 3, Pacyer KPynHonaneasnoro msusoro “nomana ceficMuye-
*KHe.Bo3gelicrapg, B e s
. L. Onpegenigen BEPTHKATHHEE HAfpy3RM: : :
-2 Haxonnm pacuernpe Harpyskn, neficraymoupe. B Ilonepeynom
JanpaBieHHy:. L e e
a) ‘onpesemaen: MECTROCTH "Trey: p. Honépequow'nanpaimennn, pac-
INEHNB 3Kanue pa Auadparms paccmarpusas HX KaK KOHCOMbHHe
CTep3HH, “cocTonite pa OTAENBHEIX CTdii6on "‘&“a-ﬁpqéoi*d"ééi;eéﬁa, co-
‘..efztm‘xemmx.memn‘y-coﬁoﬁ nepeMugkamy; ¢ R

S 'Bﬂtii»_xc_nixem'"néﬁemeu{eﬂnﬂ’f'oi‘_" neiicTsns e RHHHTHE CHne Y-
. »’r‘oul‘-‘nm_zam;mocm'»ocno‘ééﬂuﬂ: ‘npw’ onpenenenuy UpOru6os anadparm
.@y‘qnmua‘xomz"cnaﬁrbasxejpquopiwaﬂun; Lo LT

.. B) ompenensien ‘nejind}i"foéﬁdaﬁdijo-""rb‘ﬂgifKoﬁédan’ni‘r
AATIIBBOCTH OCHOBA g - - CABHI'A H'16B0pOTa PynnamanTs: P
& I) Raxommm HHEDUHOHNEE Cutity - - * o MCHT B RS
Sm) pacnpenensem . pacuersme Harpysekn
iNePevYHOro Hanpasarenns, ' _
~CKH, oOecnequamomue COBMECTHHEe AedOpManuy eren. D SLMPS '
: npenennem ‘PacueTnHe - Rarpyaxy, RedcTByOmMe. B ‘BPOAOALHOM |
iHanpasaewmm:: . .. . PP TR EE I VRN e

Wit en @) - HAXOMHM. . ;eCTROC TS BEYTpeunedl -nponoasuof "CTeHH, - IpencTan-
WAomedt - cobol Pamy; coctosmyio na OTACABHHIX cTon6oR npaAMoyroan-
“HOTO- ¥ - TaBpoBOry - CEYCHHS, CoenmHennmX: MeXay coboi HepeMuIIKamH,

< B) . BLIBRCARCY - TIPOFBOH - ceKiny - p. poroAbHOM
RefcTBHS PaBsHOMepHo Pacnpenenennociy ‘HATDYSKR. ¢ yueTom. COBMECTHORX
paboru ZBacparm; .. Lot e e T
- T) onpeaensem 1I€PHON OCHOBHOrO TORA RoneGanufy . . S
R) pacnpenensewm PacieTnue marpysgn - mex

ol

3 ._<-6)~;Haxozmm---cedeﬂna;»..saememoa BHYTpenHed Ruadparmm (croa-

-608);’ paccuuThiBaey 'TOPHIORTAMBLEM wop Ha: HopManbhme  yeunusg . g

"CABHT B nNponoabuoM HalpasJiennn;.
" B) paccynTHBaey BepTHKanbuNe mipn -
JMBaRHe; - - SRt e : _
.T) paccYdTHBaem HapyKHEHE CTeHH « pOCTenKn, mogokonrnNe
“HaZoKoHHKe .- |, UEDEMEIGKH, 12 .- TaKkKe TOPH30HTANLHLIT * mOp - HAPYXHKX
*CTEHOBHMX TNaHenes; . . .. R A R L Do e
,;,zt);wpaccqmunaqu TICPERPRITHS B CRORF eckoery: . . et
... - TIpHMEDHI- pacsera Kpynuonasesssmx “SHanAll--noapaby H3410%eHn
;flpa60’rax [7, 95], L e T T T RS P .

. e
it

.



i PATBHEIX * et ferpieensing &
AGHHBIM  TauikeHtokshs *%M;nei‘ﬁﬁc'eﬁmi

5. O_pacuere COORYKeHUA c yueTom = . bu Gt
bt B KRyl d Rt 2" 4 S e O TR ae GEi KCH B f -
PETHOHAILHLX rpaduKos. AuHaMKaHOCTY - Pukeuposanmy "PH SMulientpans

" Kax yXe. oTMedanocs (ra. 3, . 8), nanbHefee YTOuHe-
HHE 3HadeHHA KoadduuuenTOB AHHAMHYHOCTH, Gyner. ocy-
ILeCTBAATLCS HO Mepe HaKomJIeHus 3alHCced 3eMJeTpscenu
Ha rpydTe u Ha COOpyKeHUAX .npHM CHUTEJBHO K. OTAEMBLHBIM
peruonam. [lus lpHMepa ;M.O?KHO~-r’.199“ﬂv","°¢TPHPDBa,T‘{,911;”“
H3 pafoHOB Tawkenra. T

.. ITocne. Ta UIKeHTcKoro, . (1966, r.).

S

SEMJICTPSCEHH,  cell-
CMHYHOCTL Goabed, YagTH . Tep PHTOp HH. ropoaa OBliia noBsL-
lena. OcHopannew g1 o9, NOCLY KA, CIOXKHbE TeKTo-.
HHYECKHE YCAOBHS, B 30He, o pecesedtun, Kapxanraycekoro u
| AUIKEHTCKO- AIMAHKCKORg pasnomos, Pacnoaoxennsix nog
TeDRHTODHeH, ropona. T2 30Ha :XapaKTepHayerca . MaunoR
[AIyGUHOR 04aroB, uTo. fenaeT -Bocoma, BEPOATHON, BoaMOK

M 3aTyXamiis, B _xf'agrjb;fu;"e_e~“'i;‘pé'Mﬂ3 cobpay
PHax no Ha»’r_‘.yp_HB{M‘:_HC'II"_I;_I-"‘;“a"H'I?I'H'M;'éﬁ»a'illjlﬁ; i
€ 3alneH Ha ‘cTaminy HHXKEHEDHO Coficrin.

- VETDHYCCKOR Caysichyy Tarikenrd, uro TO3BONSET yrouppmg

HOCTL BOSHHKHOBEHHS 3eMJIeTDACeH i .
pekroM. C yuerom 9THX JNaHHBIX  GhLia

' BIHSHUE Satyxaniis uy BOSHUKAIOMIIE B’ Copyaiarn s T THTE
ey ) VAHES HA Boamy e B' Coopy e
EMPICCKHE yemmrs, ¢ o OHe - =o0Pyme HAX ceit

' [99] A% yRasanikix BhIle '36n HEKOTOpe: g

"

_Obpas
MeHnopary
cror erg mbi (PHC. 20). Kax sit e, B obiacry g

Ceﬁcmmgepgag_;pﬁ,,cral_{oalxa‘; Ta HIKeHTa . xapa Tepuayercs “ Biraueruy
BO3MOKHOCTBIO jleBmud_an_.qub;xféegm.n,erpﬂcegn4, 3bI3b] g ;
MBIX MECTHHIMH Oyaramu, pacnonoxenHpMy nox-ropoxom
BOCbMHUGAINBHEIX 3eMJaerpaceHuit or AajibHAX ‘ofaros, pac
MO0 eHHbIX 4, pacerosnnu 100<-250 xku ot Loposa B pair
OHe qarxanbcxoro_—xppéra: B Ioro-zanaguoft wactu Tamg

KEHTCKOH 0641. (Kanutunckui; p-H) nMeréTcsz'M'ecmb{e oua © Bp=11,75 (4;(2.97.;-}7-?) 40 27)9—1/0‘ (0,-,1+0;7r7 6 P
e eRaloIL e, JeMACTDACEHRA HTeNCHBHOCTD o § DANIOB B 13t Ty nepmon 1.ng o A
o HacTOTHRI LOCTAB.: MECTHHIX. H-BATbH X eMAETPRCeHH CKDEMENT KoseGanug, xapamepHsymmf,ﬁxoaﬁfﬁxzm:?opy’Ke‘”’”5 6—
CYWeCTBeHHO: pagnuyen, 4ro norpe6osaio oc -Bisr . 5 COopyxenmp,

, oM c.zxyqae.xoaq)ep-anuem Ky, yxa i
E ™ o “ LTS v saH ‘ . +
K ompenenenuio ceficMuueckuy BO3NeHCTBHA B 30He" T Ak THHUMaercs ], L Y HHH " recnts,

JIeTpsAGeHHl B Tamkenre Pacmosioxeusi. B g
0,3 ¢. Hasap6exckos - ( "AIIKEHTCKAN 0641.): 3em
1980 r. u ero aprepiroky, ‘3aANHCAHHEG. Ha. FPYHTax KaTte
puu;- 1 II;.;zno.Kaaa.nH,: 4TO H: B 3TOM Jcnyit‘{'he.'anuueﬁfrpain‘sﬂ
ICMIICTD G OTHOCATE S K paspsny .. BEICOKOYaCTOTHBIR

: _ R Pa3p - : MeﬁiTa':;bberéﬁa’HHi. =0, =08 §—p ._
npeoéaa;&@mmﬁm;fnetpnoztéMH;;,-.-ﬁnuangm K epuonan, 344 0=0.15, §==0,3, 5=0,5.

OYHBEX 3Hawenpfy. § ‘SHAUeHH. B, ‘onpeAensiora
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- Puc, 20, Peruonannun.. rpagmg .
“TKospdHtRenTon HHAMHAGS T ¢
«AJR-30HB, “l?amxema N Tamxem*-:
cl(on 0,6 i o L
1,3 J—Mx rpyntos -1, - II # Ik
- Kdteropust .COOTBErCTBRHHO] - 4, - 5.

HOPMATHBHbIE |KpHBbIe cootsercTRen-
HO -ZaA rpyutoB II' m Il xateronud. ..

cATCst K KO3(hdHiHEHTay, JIHHaMH'-IHOCTPL unﬂ«Sfd_aJxebﬂgnla‘

#n Tamkenrckoi o6a,, - .
IlexkpeMenT KoneGanun” HAXOLUTCH Ha _CHOBe mwefom

CA JaHHBIX HaTyYpHHIX H naﬁopampﬂmx Hsmepemm aﬂano

THYHBIX' COOPYXEHHA M- [o:. AAHHBIM HH)KEHepHO -CefieMOzy

MeTpHYecKok cnyméu

Ornpenenenne . ceHCMmrecxux Harp_yggx .g’o' Héﬂd)«@ﬁﬁ@@

MEeTOLHKE paccMOTPHUM Ha npnmepe.

- ﬂpuue 1. Onpénemurs _ pacueruymo
olmoaraxmge HpOMHmneHHOG 3Aande (pHc. 21). 8°9: -Gannbaom cefcu]

112 -

fie
. ToueHHOf| B hayx vyppaa'ﬁx ~- BOKPHTHS. B no,axpaaoam K
"Bhle’ Gankn.. HXHAe
Bp
'noprmm Haquano;eae' sersa xo.troma

e, Harpya H noncqmstaaxqr TaK - xKe; xax n nPnMépe ’ (m 3, n 4),
~OHH cocram HIOT:! I

ismmxyro HATDYaRY Hg.s

s
8]
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.
7
2
H
4
5
4
3
z
A
G
3
4

' H3 THOOBBIX c6opunx )Kenesoéeronnwxnanemembh' GeTod. Mapka| M300.

ar nofepedsnix pam 6. u, Orpaxaenns - "KOHCT YKt -—uahe;:uu@ Ke-

pPamM3uTOGeToHHbIe laHens TommMEofR 30 oM. Mocrosoﬂ anm j‘py30l'101l'b-
eMHOCTRIO |5 T, s £ ; !

Bce fonepeayne pamu ONHHAKOBH, noa uy. ~paicqe1J npénsapnﬂrcn

Ans DAROTO {monepeupnka.  Bey W 1 “cauTae €ocpe0-

tgicoheﬂ
B uidxupono Mac Y HKamuae’ cabcTBenuni Bec jkpahos,! i NOAKpauo-
Tqacﬁm xqonouﬂ -llig@T!;*lBeQa cre;xo IR X nane.uen B

BEpXHIOK Maccy !BRmogaey | | Macey ‘Bpemennof Harpyskp, xpm:rpyxuﬂu

7a 9aCTH Befa ea¢3u§ aHe-

H; sz== 145 81r=,1 458. {06 i,
,f 5 x

Q= 106,57 =1
Coomeﬂ;mylomm{.macw, N ]
: mlq— }0 65 rc?/m:: 1] 065p105* KKy

P m2=14 85 ¢%/M— t 458'105 x.

)Kecrr(ocm nonepe'moro ceqeunn KOJIOBH(
nonxpanoaue BeTBH KOIKOHHI

- EJg=3,15.108 (0,4.0,8%/12) =5 380104 roy2 = 5 38 10° H.ym2;
nanxpauosﬂe BeTsA: RoJOHA): . - v
EJ2=3 5. 10%(0,4.0; 63112)-—227 10" w-m‘-’ 227 103 H-M2

Pama moxer OuTH npencraanem » aaxe cxema c nBym e'renenn-
1cso601m {cM. pre. 21), , AR
Enunmmue ‘repeMentenns, paMu! S ' ; HRESR TR

By = 69/3-3:5,38: 106 2 4,48+ 10~ y/y g 48-10~8M/H~~-~ 2
512_ 828 = 81z [1 4 1,5 (hyhy)] = 4,48- 104 |1 + 1,5 376)] =
- | =T8I0~ u/w—-784o10°3M/H 5
g e 1 ( ZEI B B
RS SET, E/y 3

5 +h2/'-z+hl )

LR E ]



1 585 588108 B AR TR e
= 3:5,33:10% ( 3-2,27°10 ——+'—+6’3+
688y = 15, 8. 104 M/T—- 15, 8 10—8 'm/H
YacToTH COBCTBEHHBX KOMeGAHMI paMbt: : :
A= my 84y - my Bog = (10,85-4,48 -|- 14,85.15 8) 10—b==
. =2,831.10=2 ¢ - -

)~2 -16;85.14; 85(4 48.15,8 —

2B=2m m, (611‘522

2,831 w—z:th 8312+ 104126, 3003- 10-&
T 10,3003 10—
{2, 831 4 2,793y o2
o= TRy
oo 0,3003.00—% T
P = 35,96, ¢ pl'—6 01/e;
ph= 1849_5 <% =400/,
Coome:rcmyxoume nepﬂom‘xonedaﬂuu o
Y Ti—-2n:/p1 =2.3, 14/6—- 1, 047 <
" Ty=6,28/43,0=10,146 ¢. -

<Doprx COGCTBEHHBIX xoneéaum"« BRIUHCASEM -TpHHAMAg opzmnary
Ha yposue rpysa Q,, pasHofl endnume: I :

nepaaﬂ q)opua xonedamm R ; S

Yy CBpmipl o 7,8410-410785-35,96

X’dl’o’ : 2_‘1__622,,,2,,1‘" 1-a-15 8- 10—4 14,85.35, 96

=1 ,956;

==

BTOpasn (opma KoneGauuf
L Gimlpg‘“"w_'
Xl——l 0 Xz-—— =
l—dnmzpl
7,84 10--4.10,85-1849,5
= I'— 185, 8 10-—4 14, 85- 1849 5

Koaq:(bnnnemu nepnou q)opmu Ko.netSaauﬁ
7 1.106,5 41, 956-145 8
13—106 5+1 9562- 145, 8
Mg =T, 956 Q,590 = t 154. .

0 321

g1 ' 105896-—059\"

1H

Koatpdmrmemu BTOPOA Qmpnm RONEGAHUA:
* 1.106,5-- 0,371: 145 8 RGN
M2t = T06,5 40,3712 145.8 "0'“4f°'414‘
Ny ==-— 0,371-0,414 =— 0,154,

TIposepseM: - o

2N =0,594-0,414 = 1,004 = 1,0;

¢ e Zlg= 1,154 = 0,154 =1,0.. -,

“Kosddanuenrnt nﬂnamaqﬂocm onpenemuorcﬂ fio Taba. 19.
OtHowenne HaMMeHbIIErO NOUEPEYHOrO™ pa3Mepa CTOEK K BHICOTe

9:0,4=22,5>15. Coraacuo_ lpHMeSaHHIG K taba. .19, nexpemeur KoJe-
Gamm 6=0,15. Koaq)qmuneum RHHAMAYHOCTH TIpKAUMaeM 0o Taba, 19.

TABJH LA, 3HAYEHUS KOISPUUHEHTOB. IHHAMHUHOCTH 8;

‘ B,

T, c sealng o2t e

. 6-—;5‘0:15 L g§0.3 d=0,5

0,1 4,48 ¢ 3,10 2,12
0'15 4.60 3040 2,50
020 440" 340 2,53
0125 4,08 3,20 252
0’30 370 2108 iglag
035 3032 . 90 220
0,40 9195 R 2,00

0,45 2,61 S iglig 1,80

.. 0,50 . 232,30, . aa 193 o 162w

10760 178 Lol atse
0.70 351, 44) 1,16'(1,24) 5. | - 1,0071,07)
0'80 05 (1.19) 0191 (1,03) 0,79 (0,89)
0,90 .| .08 (1 00| 0,74 (0.89)." 0,65 (0.78)
15007 0,72(0,9). | = 0,63(0,79) - 0,56 (0,7) -
1795 58 (077} 0.51 (0,69) 0,46 (0.61)
1150 ©074) | " (0.67) (0,60)
2,00 ©,74) {~ " (0,60 (0.60)

Mpumegannsa: 1. [Ipn oreyrcran nammx c nexpemeu're Koue-

.'6amm npegyiaraercs ﬂpHHHMaTh

IS XKECTKHX. coopymeunﬁ ¢ nepxemu OCHOBHOLO. TOHA Kone6armﬁ

T<03 ¢ §=0,5;

AJt BHCOKHX COOpyX(eHHH [ HeﬁOﬂblﬂHMﬂ paamepaMH B MJjaaHe

© (amnm, Mautet, AHMOBHE TPYGH H TOMY: HOZOGHHEe = cOOpyXeHHsA), a

‘ TaKkkKe AR KADRACHHX 342HWA, B KOTOPHX CTEHOBOE 3aNOJHeHHE He BJIH-
fieT CYUIeCTBEHHO Ha ne(bopuanmﬂoc'rb COOpYKeHHd, # NPH OTHOUIEHHH
< BHCOTH CTOK K HEHMCHDilieMY -MONEPEUHOMY . Pa3Mepy :B. HANPaBACHHK
‘MEHCTBUA pacyeTHOf cedCMAYecKON . ﬂarpyakﬂ 60.nee 15 6=0 15

AAA NCex OCTaNbRNX coopyennd §=03. = ;
2: [Tpyryuere secmnx gopms. mmeGaﬂn# nekpeuemﬂ nmr Bcex (bopu
cnenye'r TPHEHMATE pammus némpemeﬂry nepacro 'roua




,Ll:m nepsofi (opmuu Koaebarmi:, I=1,00 ¢, $=0,72; . T=125 ¢,

B=+0,58 Jf ~,41=1,047 no un_regugzmu, HAY0AHM ﬁ=0,72-

-< 047/9@5)9 EXTL - — ’ .

s+ [lnsiBTOpoR GOPME K ax-um T2—0 146~0415 c. ﬁqP4 315
CeficMnueckue Harpyakn: ; o . ,

. _mm nepsou ) pma xoaedaunn

} 811—0251 1065‘0‘;4069059~_433 IO"H‘
Slg=02511458'040591154~116104H
s ETOpOH q:opri KoneGami: ot
521_025 1-106, 5'0 4.1,315.9, 414 19 104}1
822 :—;..,.0 25, 45,\8 0 4 4; 315 0 154 ‘9, 67 lf)*t H
Ceficmueckne caam pacnpene.nmorca Mex(zly Konouuaun n,penop-
UHOHa/IBHO- HX.JKeCTKOCTH. TaK Kag: RONOBHB HMEIOT ORHRAROBOE Ceve-
HHE B OJAMHAKOBYIO: BHCOTY, -TO HA.KaXAYW© KOJORHY THDHXOAHTCSH Y

obuefi ceficMnueckofl RArpy3xku. Jmoph HIrHGaOWHX MOMEHTOB, 2 TaX-
e pACIeTHAR IMOPA MOMEHTOB BHUNCIRIOTCS O (}mpmyne

boAd

o Mp;l/z Mz

S

N

Has . cpasrenus npoaenem auanomqmge Ququcnemm ng, Aeucmyxo-:
mam HOpMaM Ho (j)opuyne 37)- aauamaqecxnﬁ Ko:-)@cpmmem ;
51_11/1 947—105 e

=1, 1/0 15—7 53>2 7 npnﬂnmaem ﬁz=2 7.

L

. Koaddnunent, K¢ onpe;xe.nﬁem no Ta6a, 16.. Hpu OTHOIUIEHHH HaH--
Meubmero NONepeYHoro pasMepa cTQeR K BHEaTe: 25 - sz 1,5, FIpH OTHO-.
memm 15 K,b—-l Ilim owomenux 2251(*113;(011 ¢a’ no- nn'repnonﬂmm

Ky =1, 5-2 5110 = 1,375. g

: Cencmmecrme cmm, coommmywmne nepnox Q)opme KOJleﬁaHHH )
v 811-02511065041051375059==91104H '
8y 5 0,25 1. 145, 80,41, 05 1,375:1,154 = 24,3. 10 H.

Bropas ¢opma RoaeGannii:
821-025 1. 106,5-0,4-2,7: l 3750414_.164 108 H;
Sy =—10, 5.1 145,8-0,4-2,7.1,375.0, 154__——8 33 10¢ H,

Viensienne PACUCTHHX MOMEHTOB INDH . BCDOJNL30BAHAH. PETHOHANb-
Hora rpadmka cocrasaser 62 % no HHXKHEMY | ceqex-xmo H 55.% no ceye-
hHI0 B YDOBHE [IOAKPAHOBOH GauKH.

Taxkum 06pa3oM, IpH HANHUMHE - AECTATOIHOR” nu@apmannn, xapax-
Tepusylomefi |CefICMHYECKHE © YCJOBHA - PETHOHA, SHAYEHHS CeflcMHYEeCKHX.
CBA MOTYT GbiTh YTOUHEHH, oﬁecnewn Tem CaMHM Budop HaAEHOTY -
B SKOHOMHYHOTO peluenHsa
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ger. Ipyursr Il xateropm.
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Q=123 1=1,23-T08 H.
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&M u

Q=123 1=
0 63 IO° H..
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643 1. cw=o 643105 kr.
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‘FRHHBIE; FKECTROCTH CTORK H pune.nea pabe B> ypoaﬂe KAMAOTO: 3TA KA,
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BT T e
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Jip " 732,65 100D, 40 Sy Lo -
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sot,
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Re=giyo03 . 4 0.55: 10A+o 33.1,28:104
: 1 375 10—3;
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yo 14610—1

Haxomm enmmqﬂue nepeuemeﬂax v ‘_ .
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B = My My (611 622 612) +my m, (611 633_' 613) +
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S = 0,000418 1054
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P SR i ok
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.M’ 'BBOAA HOBYIO NEPEMEHHYI0 Z=
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Gopmnl cnoﬁo;:mux goneﬁauuﬂ: .onpefeAseM. H3: COBMECTHOrO pere-

HAS ypaBHeRHH: e

N VX‘a
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2 g 2 ___ii- Q-
ity P; T | Ugg M ;
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B 5THX ypaBHEHHAX WMeIOTCH,JBA HEHIBECTHHX, HO TaK XaK Hac .
RHTEPECYIOT He CaMH snauennn- X,-a HX ‘OTHOWIEHHS, TO: NPHHAB X,—l 24
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H WacTOT, ANS TePBOr0 TOHZ MOAYUHM. CeAyIOLyIo cu¢Temy ypaBHeHHiL:

(3,48 104 12,55+6,982 == 1) +f- 4,242:10—4+:12 55X
5 6,980 X5+ 4,242-10-4. 6,436,080 Xy = 0;
4,242 10——4 +12,55:6,98% -4 (8,54- 1074 12,56¢.64 982——1)X2—b
g 14710+ 6,436 982x3=0‘;
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Xw..—z2 256
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ﬂ.ﬂﬂ BTOPOTO TOHa e
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11,069=K 0,071 =0, 142 == 0,998 '~11

I ,269 — 0, 396+0 130 = 1,003 ~
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{mrepnonﬂuﬂn Ba=3,4
© . Hpuurman K,=0,25 -no*1a6um-
Kw=1 cornacuo ta6a. 16: “PH. h/b.;—600/40-— 13, pnpenensgm

§11.=0,25:1-123.0,4.0

313__025630407411269 6104H
Sg; = 0,25-1.123-0,4-2;98. 1.0,319-= 11,64- 104 H;
322*0 25-1-1230,4-2,98.0,071'=* 2,59. |04 H;

531*02511304,3410,,119:4310 -
Sip=—0.25-1-123-0,4.3,4:1.0, M2 = 5,76.10¢ H;
Sa3.= 0,25:1:63:0,4.3,4.1.0,13 = 2,7. 10+ H.

.SvHa‘JEHPlﬂ nepe e3nIBaowe cl
: IePBOro 3Tax<ap ‘ ‘xo H H.’!bl Ha ypoane,_'
g noi nepBod. CDOPMSe xoneﬁalmu o
) 11=5,2249 86+ 6 =91, ,08.10%
no BTOpO#t Qopme xoneGaunii: 1o H
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CKHX JNAHHA H COODYXKEHHN PACCUHTHBAITCA HA 6CO60e co-,
YeTAHHE HATPY30K.C yueToM. CEHCMHYECKHX BO3AeHCTRHI 1o.
Hecyure# cnocoGuotTH. B 9TOM' cJlyyae Bceraa HMeeT MecTo

BHelleHTPeHHOe HarpyXKeHHe bynitaventos. | T
it OcTaHOBHMES - Ha ocobeHHoCTsX - pacyera Hanb6osee pac-’

T

IIPOCTPAHEHHBIX THIIOB ¢$yHAaMeHTOB: Ha €CTeCTBEHHOM OC- .
HOBaHHH, 3a6HBHBIX H H86HBHb!XIC_Ba_$lX, H& CBAHHBIX C.lpQ-

il

ORI

eWMYTOUHOR MORYUIKOR. © = | - ,
i Pacuer Hécymeﬂ'CHOC‘OGHQCTH”'eCTECTBeHﬂb!X' OCHOBaHHH

npoussonntes [35] 3 yenosas
rfe N =~ BepTHKanbHas COCTARAMOINAS  pacueTHOR ' BHEUEHTPEHHO . Rax.

TPY3Ki, Ha' OCHOBaHHe OT cobGeTsennoro BECa,  BHEIIHHX 'HArPY30K H 'y

CTBHA OGBEMHHX CHi HHEDUMH TpYHTa _TPH_ 0C050M, COYETARMH; i,

- ceficMuYeckni, KOSQAHUHERT yC/TOBHE | paboTel. NPUHHMACM I . .

TA6a 23; P, HeCymtas crnoco6HOCTS . OCHOBAHHS; ., - 2

HANCIKHOCTH, ~RPHHEMaeTes 1;5;  coorsercTByer moTEpe . yCTORYHBOCTH
| i X KQNIeGanHAxX; i

TPYHTa ‘HpH. cefeman

Ipu ropuaonrassion wan 1 ceficMuteckux cu)
OPAURATHL k- 910D mpenesbuOro’ fabitenit mox Kpamyitn
ROWBHl pyHRamenta (puc. 24) onpéfienstiores mo hopu
JAaM: .

. e T ERN
P e

B Fatu e s
= Fyyih +n, (Fy=silym= s o

R M AL A T »
"TAe ng, nc,‘nv'— Ko3pduusenT BaHsHHS COOTHOUIEHHS CTOPOH NOZOWA
IPAMOYTOAEHOLO, dyHRamenta (no Taba. 922); F, Fy,. Fs 7 K0 (duuges
TH, onpejenseMsle no rpaduxam - pue. 24; y,’ "Y1 =—pacueTHHe -3Haq
HHA. QGBEMHOrO. Beca. cioes FPYHTa;: Haxozamierocs, Bhile H. HHK

- ROWBH Pywmamenta; A ~—TayGHHa' tyHRaMenTa; -k —1unpnua -OKOLIP
dynaamenta; cj — pacuetHoe 3uauenine YACABHOrO cuensieHns FPYHTS
ko—-xoaqpq:uu_aem, 3HaveHde KOTOPOTO, npHuuMaeTcr 0,05 pu’ pacue
HOft ceicMHunOCTH 7 Ganos; 0,1 — np# 8 Gaaxax; 0,2 — fipu- 9. aiiay
| — nnuna bynaamenra s Hanpaanemm,'nepneﬂnuxympﬂomm‘ PacyeTHOM)
Jame BCero Hme

[Ipn ceficmugeckux BosjeiicTarsx !
PEMEHHble JKCUeHTPHCHTETH:

MECTO 3HAYHTe/bHbIE 3HaKome iy
aioifiie 3HaYeHue 9KCUEHTPH,

PACHeTHBIX "HArPY3OK, NpeBbIL

CHTETA 3MOPH NPeeNbHOrG: 1 ABICHHST
M 6 P,—p,

n N g 6 : Pb+PoE ’

rge N, M—Bepmx'a»nai‘mrc’ocré‘mimmman‘pacqe}moﬁ HATPY3KHE: '
MEHT, NPHBeIeHHBle K fogoulse; ¢pyHzamMeHTa npH ocoGom- coueTalgi
Harpy3oK. S ‘ ‘

26

aMeHnTOM
o
e

€NKH - KONORK~ B

Meuta B/H wny qpy
#o<H d

¢ 23. Cthik kog

€HT; . 3
€HOR “eTakimuaj -

¥6RHa cTakana it oo

o0 MeHbIe, yem f,)

dynga-"

K rayGuhe cra-

Xang Blho (puc. 23) |

::hHi%21-1_ M. B

OHHM ¢ dhy-

BYXBeTBeRAH Konduma: 2 gyn-
) T REeMeRTHHA -
.Memgo,a_epu_ucruﬂ Getou;
0T2 ' BepxHeiY CTYneHy; B —Tonmnua *
ha — rAyGuiia
byhnahen

VEHHA 3ALEAKH Kodony B ®VH,

[ Irooa rpedensosy
adnenus nod nodowsfod
¢yﬁdaﬂeﬁmar

::pacreop :
H — ayi.

E-ERE

KH Nas onpepedenpsi

Po 3TOH yceyennof
» & MHHHAMaJbHas
dopmye

IAMERT

FayGina “33AeNKY’ KOJIORY' np’ambyrbm;l-io:-c ceqéﬂu
. P4 gxcuenTpucurere TPOAONEHON cuagy .

iy

eo<2h, >k,

- hy o by

SR PR B ‘ :

. ,hﬂ- . g - 2 (h—2B) 4X~<‘e—o -—2)'
e Npuyem

_hn<ha<l Ry

T .ny61ma 3anenky JBYXBeTBEBHX Kosomy
hy> 0,5+0,33 . 4,
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TABAMIA 22, SHAYEHHS ¢KOIP@HILUEHTOR, BAHAHHA . GTOROH
moROBi B SYHAAMEHTA ' T

7 R R | ey
.,?:f;&%f%%ggggg S >_ e . o ) ¥ :
Yy it 103 600 | 10,25 /1
e ‘b/,lg</vo’21 : EERESE R : _ TG
TN PPN PR

et M (
. 0 :— ik —[~_6 { ep [B)

. . S e g e i -.u1
TOTJa HECYIas -COCOGHOCTh *0eHOBA K HAXOXATCA ‘TIO QJOP 3

MYJag ;o e

S e LT bIPy T

egleemel,

ROYCKASTER. HENOMHOE. OMHPAKHE NOKOIBS ByHAaN BT
' TPYHT (4ACTHUHBLA OTPHIB): HPU YCHOBHH; YTQ & %

: £ Ty PR A CIGER Porlye ..‘.“. ;fin
rie be — MHDHHA CXKATON 30HBI HOA RNONOMWIBOR (QyHIAMEHT]; Po —om
penensercs no  opmyane 5l) ASst @‘ygggmpﬂgg c ycnoauou ‘IHHP!@.;._-'-
HO| by v R L R :

+:B-atom cayyae:

- @,

b _ b o
<y bo= 3(7 Top g Jmax = T

3

© . Pacaer EBalHBIX pyHAAMENTOB 3pdnui ",p;-_c’_og_;‘py}ggggtg, 5
yueroM CeACMHUECKHX BO3AEACTBYN mpenycmarpusaer [ 102,49
118, 107]:. =
e

i7 . OHpeJeJIerHe HecyHleli cHOCOGHOCTH cBa# fa Bepfukad
'HYIO Harpysky; ' e
... -IDOBEPKY ceUeHHi cBait HA COBMECTHOE HEHCTBHe HG
'MaJIbHOH CHJIbI, H3TMGAIOLEr0 MOMEHTa | niepepessiBatonied =
GMUBE, o T om e
U TIpOBEpKY YCTORUHBOCTH cBafh.  , | o o
- [IpoBepka ceueHHst cBall u yCTORUHBOCTH OCyuIecTBJIseH
. €5.8 cooTBeTcTBHU. ¢ [12]. g S
“Hecymasn croco6uocrs P» '336»13_301;-qpns&gamﬂegxggg_
[HaGHBHOI cBaf onpeeserca no hopmy.te

D imi)

® = m(m m RF 443,
c we R
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irne m — koaddunpent
sm==1;
tcBan (mo CHull I1-17-77); F — naomans IONepeHOro ceuenus caan:
;’u—nepHMeTp NONePEUHOTO ceneny
[ IEHHE [-TO CJIOA TPYHTA OCHOBAHMHS Ha GOKOBO#I nomepxHoCcTH CBaH, Ha-
YHHHAS C rAyGHHL

“SABMBHBIX (HAJ

ycroBuft paGote ceam B FPYHTe, NpUHHMaeMbiit
~— PacCueTHoe cONpoTHBJEeHHe TPYHT2 NOA HHXKHHM KowHIoM

cBal, f[; — pacyerHoe CONMpOTHB-

hp (mo CHull H-17-77); {; — romunua i-ro c10s

CJI0€ IDYHTA; APHHHMAIOTCS HO Ta 6, 23;
JRHTLIBARTCA CONPOTHBJIEHHE TPYHTA Ha
-6oxoBo# moBepxrocTH csaM; [ — pauHa csaw B TpyHTe; mg, m; — Ko-
‘addHuMeHTH yenoBul PaGoTl rpyHTa cooTBeTCTBeHHO IO/ HHKHHM
;KOHIOM H Ha GOKOROH floBepxHOCTH cBaw (mo CHull 1-17.77). .

ABJNHILA 23 3HAMEHHS KO3®OHUMEHTOR m, M my RIS

YEPTOM) M. HABMBHBIX (NOJ YEPTOH) CBAM

my Ans rpyHTa mci’mm rpyHTa
s 9 TJIHHHCTOI KOH- @ TJIMHHCTON KOHCHCTeH~
o ‘ g E : CHCTeH MK 3 § ° i
‘: Pacvernasm o8 8 —_— ga §
L CeiCMHYHOCTS, 5&= =, o5k ,
LR L3 | BE L | |y
2.8 E . S8 | B¢ | E& | E.
4o £ [ =] ] =)o) ) ]
O Bk o, Fa R ] Q0K om Xz o]
58D g S5eF 3§63 | 5% | &% | ¥%
:gj:_r. 2% ExE =Ex [ =& &R
7 0,95 1 0,95 0,95 0,95 [ 0,85 0,75
— 1 09 [ — 109|708 {07
8 0,85 0,95 0,9 0,85 0.9 0,8 0,7
— 0,95 0.8 —_ 0.8 0,7 10,65
9 ' 0,75 0,85 0,85 0,75 0,8 07 0,6
- 0,8 ] 0,65 — 0,65 06 0.5

2" st rpyHTOBBIX YCJIOBHA, OT/IHYAOIMUXCSH OT HpUBefeH-
HHX B Tabu. 23, uau cpai APYTHX BHAOB HCHOBITAHHUS HX K
onpeneenne COOTBETCTBYIOILHX KO3 HLIeHTOR NPOBOJHT-
€A 110 CIeLHANBHON MeToLHKe [to8]. -

. Ty6una; no ‘KOTOPOH He yYHTBIBaeTcs CONIPOTHBJICHHE
IPYHTa Ha GOKOBO# MoBepXHOCTH, onpenensercs: :
. A1 3a6HBHOI cBay :

57
Qn ( )
e Qg — koad:d»runem Aedopmanun; K — Koshduuuent nponopuuo-
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RAALROCTH (no Taba.. | npuaokenus CHall 1-17-77); EsJ — mecTrRocring
NONEPEYROrO CEYEHHA CHaH S
Aan HaOMBHOM CBaH
A 0,28, 2,50y 2 H* cos @r
p= -
a ‘bc(_;"?rtgq)l‘l‘cx)

rne H*==H-+4E,07M; H, M — pacueTHble 3HAYEHHS] COOTBETCTBEHHO TI0:i
PH3OHTAABHOMA CHAH M H3THOAIOWIErO . MOMEHTA B YPOBHE NOBEPXHOCTH
rpyura; &, &y, &3 E4-—OespasmepHbie koadhduunents: 1m0 Taba, 24; Vi
@1, ¢1— suavenns no CHull II-17-77, ‘no @1 monmkaercs Ha 2, 4 ¥ 73
CCOTBETCTBEHHO MM pacueTHOR celicMuuHoctd 7,81 9 6anios; be —ye
JIOBHasl IUMDHHA TONEPEYHOTO CEeYeHHs CBaH, NPHHHMAETC DaBHOM A
cBafi ¢ amamérpom ctBoia or 0,8 u Gosee, npuHumaercd: . bo=d-1.
AASt OCTalbHHX pasMepoB cedeHuidt cBalt be=1,5d+0,5 M; d— Hapyx
HHA AHaMeTp KPYIVIOTO HJAN CTOPOHA KBAaJpPAaTHOrO CEdeHMs CBAH, O —
KO3((QHIHEHT NPONOPUMQHANBHOCTY, TipHHuMmaemut no tab6a. 6 [118]
FTABJAHIA 24 3HAYEHHS BE3PASMEPHLIX KO3¢®HUHEHTOB
Er B, Bs B4 '

— 1,

Csas, 3auleMiIeHHas B HH3KHR 53
TIpupefiensas Caast, CBOGORHO CTOAMIAR WM POCTBRPK, HCKIMIOYAIQUIHA ﬁ
FyGuHa no- 3alileMJieHHan 8 BRICOKAR DOCTBepK BQ3MQKHOCTL MOBOPOTE -
TpyXeans : e onqau cBay ﬁﬂ
cean [ =a, H S e i pie
R o - w | ow
: : 3
»fﬂ
2 1,5 | 1,66 0,8 | 0,6 —_ o~ —_—
3 2,1 11,2 0,8 0,46 2,5 0,72 1,2
4 2,510,988 0,8 0,45 3,1 0,65 | 1,2

Hast nauGonee pacnpocTpaHeHHON KOHCTPYKLUHH CBail

HOoro QyHAaMeHTa B CEHCMHUECKHX paflOHaxX, KOrAa CBaH cﬁ
NpHBENHHOH TyOHHON NMOrpYMXeHHs [=c,/>>2 saluemienH,
B HH3KHil DOCTBEPK, HCKIIOYAIOLIHH BOIMOKHOCTb NOBOPOTAZ
TONOBH CBAl, MaKCHMAbHBIE YCHAUS BOSHHKAIOT B ypOBHEZ

MOLOWBL HAXOLALIETOCH HA IPYHTE POCTBEPKA, @ NaBJeHHG,

Ha TPYHT Ha raylune z==1,2/a; 3HaYeHHS HX PABHHI

T am N
r . — -
My = _an Nyas  Qmax = HMaszs
. ap &g H ‘
Imag =* b Thia »
¢

1
e e T o (@ E) _
IKCUEHTDPHCHTETA BEPTHKAJLHON Harpy3K¥ Ha YCHJHS B CBae B 3aBHCK
MOCTH OT YCJOBHA CONPFMEHHUA CBAH C POCTBEPROM; au, qg-—xoatmbnu
€HTHI, NPHHAMAEMHE NpU [=2 Ay= 1,06; ap=0,73; mpu >4 au=0,
8p=0,65; @na — ko2 dHUMEHTH, npHHAMaeMble NpH !=2 ama=1,04,
i=4 ay,=1,01, ‘ o

— K03(QGUUHEeHT, YUHTHBAIOWHMA BJIHAHH
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¢opHBefeHsl B [34, 35].

“"IlpHMeHI/ITeJIbHO_ K NOJIHOCTBIO

. lns npoMexyTouHHIX 3Ha-
s9eHHH [ 3HaueHus: xospduuu-
PEHTOB Oy Y Qyg onpeseastioTcs
‘M0 HHTEPOOJSUHKH.

" Has apyrux ycnosuit co-
NPSKEHHT CBa# C HH3KUM H
BLICOKHM ~ POCTBEDKOM  COOT-
BETCTBYIOILHE KO3DPUUHEHTHI

.. Pacuernl cBafinbix (GyHaa-
IMEHTOB C y4eTOM celicMHyec-
HX ‘BO3JIeHCTBHE 8 npocagod-
HEIX PPYHTAax B CJyyae MNOAb-
eMa ypOBHSI TPYHTOBBIX BOJX
JApH 3KCOyaTaUHHU 3JAHHK U
"COOpYKeHU#, a Takxe B Cay-
4ae Hen3OeKHOTO 1O TeXHOMO-
THYECKHM HJH ADYTHM yCJIO-
BHAIM 3aMauyHBAHUA OCHOBa-
JHES LOJIKHDBL ~[APOH3BOLUTLCS

Puc. 25. Caafinnifi pyngament ¢
NpoOMeRYTOUHOH NOAYIKO

_.d — dyrzamentHait 6a0K; 2 — mpome-
KyToaHas NOAYWKa; 3 — xede3obe-
TOHHHbLIE OT'OJAOBKH; 4 — Xene306eTOH-
Hble CBAH; 5 — [IOBEPXHOCTH AJSI KOT-
N0BaHA

3aMOYCHHOMY | IPOCALOYHOMY
“tpyuty. Kpome Taro, pomxHsl

‘OBITb BHITO/IHEHB BCE HEOOXOXMMBIE PACUeTHI 3THX Ke CBAf-

‘HHX (DYHIaMEHTOB NPUMEHHTENBHO K CJAydalo IKCIVyaTauuH

‘B IPOCA/IOUHBIX IPYHTAX HA OCHOBHOE COYETAHUE HAFPY3OK B
scooTBeTCTBUH C TpeboBanusimu CHull 11-17-77.

. CpaliHbie QyHZaMeHTH ¢ OPOMEXKYTOYHOH NOAYIIKOH

s{puc. 25) nossosisiOT BepTUKAMbHBIE HATPY3KH nepenaBsarth
;Ha CBaIO, a TOPH3OHTA/IbHEE HA I'PYHT, aDMHDPOBAHHBIH CBa-
Auu [107]. B pesyasrarte cBas He MCHHTHIBaeT u3ruba, yrto
.MO3BOJIIET YMEHBUWHTL €e aPMHUPOBAHHE, H COXPAHACT Tpe-

‘Hue CBau O rPYHT B BEDXHEH YacTH.

- Pacuer atux ¢ymzamenTos Ha ceficMudeckie Harpy3ku
:CBOMHUTCS K MPOBEPKe HAa CABHI MO MOJOLIBE QyHJaMeHTHOrO
040Ka [pPH YCJAOBHH, 4TO KO3 QpUIHEeHT TpeHnus GeTtoHa MO
NOBEPXHOCTH NPOMEXYTOUHOA MOAYWKH npunumaercs 0,4, a
KoapQuLMEHT 3anmaca HA casur He menee 1,2. Kpome Toro,
HeO6XOAMMO NPOBEPHTH OGIIYI0 YCTOMYHBOCTS Ha ONPOKHAbI-
BaHHE OTHOCHTEJIbHO (hYHIAMEHTHOro 6/10Ka.

+ Tlpu pacuere CBaHHbBIX (HYHAAMEHTOB C NPOMEXKYTOUHOH
ONYIIKOH PEKOMEHAYETC OTHOUICHHE PacYeTHON HArpy3KH,
NPHXOASIHIEACH HAa OXHY CBAaw, K NJOUIALH ee KOHTAKTa C
TMPOMEXKYTOYHOR NOAYWKOH NPHHUMaTh He Gosee 2,5 MIla.
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PyHAaMEHTHEN GJOK PacCUMTHIBAeTCH Kax pocTBepK abniy-
HOro cBadHoro ¢yHgamenra. C ‘

Kpome toro, caiinbie byHzaMeHTH ¢ IPOMEKYTOUHOMN
NOAYIKOH NpPOBEpPSIIOTCA IO AepopMauusiM NIPH OCHOBHOM
coueranui Harpy3ok. Ocauka QyHIaMeHTHOro 6JI0Ka HaXo.
AHTCA KaK CyMMa OCalloK NPOMEXYTOYHOH noaywxu Sy u
CBAHHOrO KycTa Sc,, 0canka KOTOpOro onpegensiercs 1o
CHull 11-17-77. ’

Ocanky nmpoMexyTouHoj MOAYIWIKH MOXKHO ONpenessTh
o opmyae B ‘ :
' s _ Ng h,

T EFy .

rke N;’—Hopmamsﬂaa BepTHKaJbHAA Harpyska, ueﬁérsyxoman ‘Ha

byunaMentT B ypoBue HH3a NIDOMEIKYTOUHOA NOAYLUKH IPH OCHOBHOM
COYCTAHHH HArpy30K; Ay — ToaMHa IPOMEXKYTOUHOR NOXYIIKH Haj
OrozioBkamu cBa#; For — niaomans ncex OTOJIOBKOE ' cBaft; E — Moaynn
-AedopManny YIIOTHEHHOM - IPOME X YTOYHOR NOAYIIKH, B 3aBHCHMOCTH
OT MAaTepHaja NOAYWKH NPHHHMAETCH: s mecKka CpepHedl KpymHOC-
T — 15 MIla; pas KpynHoro mecka u H3BECTKOBOrO M{eGHs — 20 MIla;
AJis TPAHATHOrO mieGHs — 40 MIla. :

TNABA4. AHUHAMHYECKHE XAPAKTEPHCTHKH
CTPOUTEJIbHBIX MATEPHAJIOB u KOHCTPYKU A

CBOKCTBaMH. ' -

[Tosromy panee manarawores obuiHe CBeeHHAs O nuﬂamnﬁi
UECKHX XapaKTEPHCTHKAX CTPOUTEJNBHHIX MaTepHaJoB H KOH-g
CTPYKUMH, yUHTBIBASA, 4TO METONb onpejesedus ARHAMHYe: .
CKHX XapaKTePHCTHK COOPYKEHHH Da3AuYHBIX THIOB U ux
OCHOBHEI€ MApaMeTpPhl U3JNOXKEHK B . 6, . 4. k-

K ocHoBHBIM- muHamMuueckum XapaKTepHUCTHKAM CTPOH:
TEJLHBIX MAaTePHANIOB M KOHCTPYKIUH, NpeNCcTaB/IsIO KM
GobLIOH HHTEpec OpH NMpPOEKTHPOBAHHH B CeACMHUYCCKHE
YCJIOBHAX, OTHOCATCS: MPOYHOCTL MpH HEMHOI'OYHCJ/ICHHbIL 2
TIOBTOPHBIX HArpyXKEHHAX, AHHAMHYECKAN IKECTKOCT I, 3d%

! Tlox AMHEAMHYecKON KeCTKOCTBIO NOHHMaeTcsH KECTKOCTB, onpf
AesieMas HPH ROCTATOYHO GHICTPLIX LMKIHYCCKHX podeccax ~Aeopmis
POBaHHA KOHCTDYKUHA (OGBHIYHO 1O wacToTaM COGCTBEHHBIX  KOJe6aHuij

KOTOpan BBOLHTCR 8 DACYET COOPYXMeHHR Ha AHHAMHuecKue HATP YKy

132

j ‘H(?CT_HbIX xapaKTepHch MaTepHaJIOB;

B NpoYHOoCTHEIE

- TH CTPOUTEJbHBIX MaTepuanos u goy
paborax [26, 48, 119]
- Ko pacnpocrpanennpiy Marepuanam — Gerony y Kere3obe-
TOHY ,[8, 11, 17, 50, cramm g aTOMHHHIo [43, 48 1581, ne-
pesy [26, 47] u xamrio [66, 163], I
OXHO BHIENHTL BaHsIHYe crefyomux ¢

X @®akTopos, ko-

TOphie GyxyT pacemorpenn NpUMEHHTebHO K OC[I){OBHbIM

1) Brusnue CKOPOCTH HarpyxeHus ma 3HaYeHue mpoy-
BJIHAHHE NOBTOpHOCTH TIDUJIOKEHHS  Harpyskm ma

XapaKTepHCTHKH MaTepHaJIOB, onpenenenye
npenena YCcranocru Han BblHOCJ/IHBOCTY 1 MaTepHaJa;
1

" 3) BausHMe IHKOBBIX neperpysok ma Hecywyio cnoco6-
OCTb KOHCTPYKIMf c YICTOM HX nedopmaTupmpix CBOHCTB;

He HpO'-IHOCTb, a YCTOI‘;I'-.IHBOCTB;

o ?) OLlleHKA 3HayeHuy KO3 ¢pdunuenta YCIOBHH paborm
KD 7

- (73)) OUEHKA MOnyjeh yupyrocru;
OTIpeResIeHHe 3HaYeny i oT
o, v HH OTHOCHTeNbHO noTepu sHep-

“Imaet cpok CAYXGBl COOpyxe )
HHSA, TO Bnosi”e 060cH
;er_nﬁam TpeboBanye , ol




cnocob6HocTH. B 3THX YC/JOBHAX HpellebHas Hz:;;ﬁl:xnggg:
CO6HOCTL KOHCTPYKIHH onpezlenaaTeeTpc;a J;ngenenb B o=
AKTEPUCTHKAMH M .
HOCBHGb;L;go{(r?; Mno})noqucneﬂﬁbxx aKceJeporpamMm g::g;n;:f
3emaerpscenuit mokasana [119], uro uncso HOBTI;OAOCHOBHOM
rpy3KH GOJbLIOA HHTEHCHBHOCTH COCTaBJIALT A
40—50 uMKJI0B, Y4TO [O3BOJHJIO OrPAHHUYHTL UM Barpy-
JKeHUH NPH H3YUeHHM NAMHAMHYECKHX XapaKTepHcT pr
ceficMuueckux BosjedicTBuax o 100—200 nuknos. .
[IpuBenenHbie HHXKe Ppe3yJbTaThl aKcnep"HMeﬂToénocrﬁ
HCCJAe0OBaHHH TOCTPOEHHl Ha OLEHKe HecyuleH CHOCOIIHOCTH-
MaTepHajoB B 3aBHCHMOCTH OT HX [OpeNeJioB -.ngo Hoers.
Ry.n. PaccMaTtpuBas 3Td pesy/IbTaTh npnmeumem: K Kot
KDETHHIM MaTepHajaM 3HAYeHHA uRn.u 3ameﬂsuo'r,ﬂb3 tase-
HHSIMH DAaCY€THHIX CONDOTUBJICHUH, KOTOphHIE chon. ‘y A
HX pacuerax. . i —
B n%aé(;};";:c;ﬂ; lz(OHCprKTPIBHbIX pellenui, BbIHOJTHSIGI:}I;:f
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