YIK 624.139:624.15

OMPEAENEHUE NONPABO4YHbIX KOQPPULIMEHTOB

K KOMINPECCUOHHOMY MOAVJIIO AEPOPMALIUU MbIJIEBATO-
FMHUCTBIX 3JTIOBUAJIbHBIX, HEOFEHOBbIX U NMAJIEOTrEHOBbIX
FPYHTOB KOHTUHEHTAJIbHOIO rEHE3UCA

YENA9BUHCKOUW OBJIACTU
B.C. KazaHuesB

B craTtbe paccMaTpuBaeTcs MeETOAMKA OmNpenesieHus1 NMONMPABOYHBIX
K03 (HUIHMEHTOB K KOMIPECCUOHHOMY MOAYMIO aedopManuu Ajs pe-
TMOHAJILHBIX TbLIEBATO-IJIMHUCTBIX TPYHTOB, HE BOLIEJIIMX B HOpPMA-

THUBHbBIC JTOKYMCHTbDI.

B 0CHOBY METOIMKH BBIMUCITEHHS HONPABOYHBIX
ko> PUIHEHTOB K KOMIIPECCHOHHOMY MOIYJIXO Je-
(hopMarpy I0A0XKEHB! CIETYIOMIHE IPEATIOCEITKH.

Iuarpamma nedopMHUpOBaHMS IpyHTa HpHPOJ-
HOTO CJIOXKEHUS COCTOMT W3 ABYX IHHEHHBIX YUAaCTKOB
(puc.1, a).

[lepBplli y4acTok XapaKTepHU3yeTCd MOILYIEM
yopyroctd  E, u kxoadduumentom IlyaccoHa vy,

BTOpO} — MoIyneM ynnoTHerus E; # kosddunuen-
TOM IorniepedHolt nepopmarmu v, . [lepenom Ha Aua-

rpaMMe JeGOpMUPOBAHMA COOTBETCIBYET TIPEAENy
CTPYKTYpHO#H TpPOYHOCTH TpyHTa. J[ByxmMonynbHas
anarpamMma e OpMEPOBAHUSA XapaKTepusyeT Tak
HA3bIBAEMYIO OMITMHEHHYIO MOIETh TPYHTA.

B obmeM crydae 1A TONydeHHA I1apaMeTpoB
OmnHHEMHOH MoAenu HeoOXOHuMO HUMETh HaHHbIE
TpexOCHBIX HenblTaunil. Ha ocHOBe TeopeTuueckux U
IKCHCPUMEHTAIbHBIX HCCIeN0BaHul OBIIO YCTaHOB-
TeHO, YTO JaHHbIEe MapaMeTpsl MOryT ObITh TpubIH-
KEHHO OIIpeleNieHb! TI0 pe3ysibTaraM CTaHIapTHBIX
WCIBITAHWH Ha cpe3 W KOMIpeccHio. Momyns yroT-
HeHus MIPUHUMAETCS PAaBHEIM KOMIPECCHOHHOMY MO-
Iymo AchopMaluy, OUpeleNieHHOMY Ui IHama3oHa
nmasnenwii 0,1...0,2 Mila, a s koagdurmenra nomne-
peuHoit fedopMaliuy UCTIONB3YIOTCS OOLIENPUHATHIC
pexomMernatmy (v = 0,30 — ma cyneceit, v=0,35 ~
IUTS CYTHUHKOB, v = 0,42 — U1 [MIMH), MOIYNb YIIPY-
TOCTA BbIpaKaeTcs 4epe3 KOMIPECCHOHHBIH MOIXYIb
nehopmanuy o dpopMmyne:

Ey=m,-E., 0N

Iae m, DNPYHMMAEETCH VIS KaKIOTO BHIa IPYHTA HO
JaHHBIM CTaTHUCTHYeckol 00paboTKH pe3yNbTaToB
TPEXOCHBIX UCITBITAHML.

AHanorugHLIM 00pa3OM yCTaHABIMBACTCS 3HA-
4YEHHE V, B 3aBHCHMOCTH OT BHIA IpyHTa. Tax, Mt
SJIOBHANBHBIX CYIIMHKOB m, = 8, v, = 0,15; s Tpe-
TNENOBUAHLIX M ONOKOBUAHBIX TIHA m, = 6, v, = 0,10.

Mo pesynpTaTaM MCIBITAHUH Ha cpe3 YCTaHABIHBAET-
s TIpefiesl CTPYKTYPHOH MIPOYHOCTH.

VYnpyrast ocanka 1ramIia BelYUcIsieTcs: Mo ¢Gop-
myie lllnelixepa, rmiactuyeckasi - 1Mo cxeme TMOCIOi-
HOTO CYMMMPOBAaHMSI B TMpenesiaXx aKTUBHOW 30HBI,
MpUYEeM pacripefie/ieHue HarpsKeHU Ha OCH IITaMIia
TMPUHUMAETCS U3 PelleHUs 3a7a4u TEeOPUM YIPYrocTu
JUTsI TIOJYNIPOCTPAHCTBA, a AeopMaluu CoeB BbIYMC-
JIAIOTCS 11 YCJIOBUI Kommpeccuu. Ha HukHeit rpa-
HMIIC aKTUBHOM 30HBI HAMPSDKEHUS paBHBI TIpenesy
CTPYKTYPHOI TTIPOYHOCTH TPU KOMITPECCUMU.

s koadduimeHTa 60KOBOTO JaBJIeHMs TPyHTa
B TIOKO€ TIpUHUMaeTcsl popmyJia:

Ky, =1,2-(1-siny), Q)
MpeIoXKEHHAass Ha OCHOBE 00OOILEHUS HATPSIKEHUI B
cpenHeit 30He obpasiia. B atom ciydae misi rpyHTOB
TBEPAONA U TMOJYTBEPAOM KOHCUCTEHILIMUA TIpEAe]
CTPYKTYPHOI TIPOYHOCTHU BBISBISIETCS TOCTATOYHO
HagexHo. OIHAKO peanu3alivsl 3TOro TPemIoKeHUs
CBsI3aHa C JIOTIOJTHUTEIbHBIM OCHallleHWeM Jilaboparo-
pUuil COBPEMEHHON U3MEPUTEIBbHON TEXHUKOW, U MO-
9TOMY €ro CJieflyeT paccCMaTpvBaTh KakK TMpeIOXKEHNE
Ha TIEPCIIEKTUBY;

- obpasell TpyHTa, M3BJICYCHHBI M3 MaccuBa,
WCTIBITHIBAET Pa3yIJIOTHEHWE W3-3a CHSITUSI TPUPO.I-
HBIX HATIPSIKEHUA.

BcnencrBre BBINIEM3IOXEHHOTO B KOMITPECCH-
OHHOM TpUOOpe He COOJIIONAIOTCS YCIOBMSI Harpyxe-
HUsl B MaccuBe. Kak rokasan TeopeTuueckuii aHainus,
10 3TOH MPUYMHE 3aBbIIIAETCS CXXKMMAeMOCTh TPYHTa B
YIPYroil CTaiuyd M 3aHMXKAETCS TIpelesl CTPYKTYpHOM
TMPOYHOCTH BILIOTh IO TOJIYYEHMSI PE3yJIbTaToOB, MPO-
TUBOpevalux (GU3MUECKOMY CMBICITY, KOTrma Mpenesn
CTPYKTYPHOW TIPOYHOCTM TIOJIy4aeTcsl MEHbIle, YeM
OLITOBOE JaBJieHMEe Ha IIyOMHe OTOOpa TpyHTa.
Bnusitnue atoro ¢akTopa 0COOEHHO CYIIECTBEHHO ISt
c1a0bIX BOMOHACHIIIICHHBIX TPYHTOB TIPU KOMITPECCUU.

Ecnu oprieHTMpOBaTHCS HA UCTIBITAHUSI TPYHTOB B
KOMITPECCHOHHOM M CPE3HOM Tpubopax, TO Ui Orpe-
NeJICHUS CTPYKTYpHOW TIPOYHOCTU TIPU  KOMITPECCUU
MOXHO UCIOJIb30BaTh XapaKTEPUCTUKKU CTPYKTYPHOIA
TPOYHOCTH TIPY CIIBUTE, YTO U C/IEJIaHO MPY pa3paboTKe
nMaHHOU MetoaMku. Kak mokaszan aHaiu3, CTpyKTypHast
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Kaszaruee B.C.

OrnpedeneHue NonpagoYyHbIX KO3hhuULEHMO8 K KOMIPECCUGHHOMY MOAYII0

ded:opmauuu neliieeamo-e/IuUHUCMbIX 3JTI08UaNbHbIX, HEO2eHOBLIX U I1as51e02eHO8bLIX 2PYHMOS...

TMPOYHOCTH MPU CABUTE TPOSIBIISIETCS] 6OJiee OTYETIUBO,
4yeM TpU KOMITPEeCCUU. DTO CBA3aHO C TeM, YTO Cpe3
TPOMCXOUT TIO CPEIHEMY CEUYEHHUIO 00paslia, KOTOPBIi
MeHee HapyllieH NPU MOATOTOBKE K UCIIBITAHUIO.

Teopetnueckoe 000CHOBaHUE METOAMKM OIIpe-
JIeJIEHUsI TIONPaBOYHBIX KO3 (GULIMEHTOB.

PaccmoTpuM HarpykeHue TpyHTa NPy KOMIIpec-
CUU B IIJIOCKOCTU MHBapUaHTOB p, g (puc. 1, 6):

oy +0o o, -0

p=——" ===, 3)

IIe o0y, O3 — Haubonbllice ¥ HauMeEHbIIEE INaBHEIE

HalIPSHKEHUA.

Ecnu HanpskeHHOE COCTOAHME 3aHaHO Napoi
3Ha49EHHH p U ¢, TO TVIABHBIE HATIPSKEHHA OIpPEAeIi-
FOTCH [0 popMyTaM:

o,=p+q;03=p=q. @

I'paduueckas unTepnperanns popmyn (4) moxa-
3aHa Ha puc. 1, 6: u3 3agaHHoM TOYKH M C KOOpAUHA-
TAMH p, g TIPOBONATCH [BE JMHHWHM HOX yrioMm 45° x
oc# p. Touku nepecedeHu 3THX JIMHHHA C OCBIO COOT-
BETCTBYIOT HAaUPMXEHHIM ©; ¥ O3 NAHHBIX JKCIe-

PUMEHTANBHBIX ¥ TEOPETHUECKUX HCCIIE0BAHNH.

OnHOI U3 BaXKHEMIIIMX XapaKTepUCTUK TPYHTOB,
HCTOJIb3YEMBIX B JAHHOIW METONUKE, SIBJSIETCS Mpeaet
CTPYKTYpHOI TIPOYHOCTM TpPyHTA TPU KOMIIPECCUU.
OpHako, Kak TOKa3asl OMbIT, ONpeAesieHue 3TON Xa-
PaKTEPUCTUKU MO NAHHBIM CTAaHAAPTHBIX KOMIIPECCU-
OHHBIX UCTIBITAHUN CBSI3aHO CO 3HAYUTEIbHBIMU TPYI-
HocTsiMU. OCHOBHbBIE IPUYUHBI CJIEAYIOLIME:

- HEeIOCTAaTOYHOE YUCJIO OMBITHBIX TOYEK HE TO0-
3BOJISIET PA3fe/IUTh KOMIIPECCUOHHYIO 3aBUCUMOCTb
Ha JBa y4yacTKa, COEAUHEHHBIX MEPEXONHOM KPUBOM, a
YMEHbIIIEHUE 1l1ara Mo Harpy3ke MPUBOAUT K YBEJIU-
YEHUIO TTPOJOJIKUTEIbHOCTU UCTIBITAHWIA;

- HeuJealbHBIN KOHTAKT HArPY30YHBIX JTUCKOB C
00pa3loM MPUBOIUT K 3aBBILICHUIO JIE€HCTBUTEIbHON
CXKMMaeMOCTU TPyHTa Ha HadyaJlbHbIX CTYIEHSIX Ha-
IpyXXeHMsI. DTOT HEOOCTAaTOK MOXET OBbITb YCTpaHEH,
€CJIM OCHACTUTh KOMIIPECCUOHHBIE TTPUOOPHI YCTPOU-
CTBaMU IJISI U3MepeHUs aedopmaliuii B LIEHTpaJIbHOMN
yacTu oOpaslia;

OTpa3uM Ha IJIOCKOCTH p, ¢ MPUPOIHOE HAMPSI-
JKEHHOe COCTOsiHME. BhIToBOe naBjieHue Ha TIyOuHEe Z

Q.
2

AF,

EE;UO

q

v

a)

OT MOJOWIBH (YHIaMEHTa, MMEIOINETo 3ariaybreHue
d, paBHO HaubonbuieMy TJaBHOMY HANpPSHKEHUIO OT
IeicTBIA cOOCTBEHHOTO BeCa TPYHTA

0, =0, =p(z+d), 5

rae p — IMIOTHOCTh TPYHTA.
B MHOrocnofiHoM OCHOBaHHY CYMMHPOBAaHHE

OBITOBOTO AABJIEHHA BeleTed 1O cHoaM. Hammensinee
TIaBHOE HANpsXECHUC OT coBCTBEHHOTO Beca TPYHTa

rae K, ompenensercs dpopmysoit (2).
Tlo ¢opmynam (3) onpenengeM 3HayeHHsA HHBA-

PHAHTOB, XapaKTepHU3YIOUIMe NPHPOLHOE HANpPIKEH-
HOE COCTOSHHE:

1+X 1-K
= L.p-(z+d); q, = 20'p-(z+d). 7

pq -

Jna cnos omHoponHoro rpyHTta (o = const)
NpUPOJIHOE HANPSKEHHOE COCTOAHUE OTOOpakaeTcs
Ha TIOCKOCTH p, ¢ TOUKaMM, NEeKaDIAMHE Ha IpAMOH
( K, -nuHEA Ha puc. 1, 6) ¢ yIIIoBEIM K03 (ULHEHTOM

pl] 1+K0 '

TpaexToprs KOMIPECCHH B MacCHBe HAYHHALTCS
W3 TOYEK, Nexauix Ha K -mimm. B npouecce Harpy-
AEHNA COCTOSHME IpYHTA OyNeM XapaKTepH30BarTh JH-
HUeH CTpYKTYpHOH NPOYHOCTH HpH CABHTE {C-THHMSA Ha
puc. 1, 6) 1 nuHMeH TpeaeNsHOTO HANPAXEHHOTO €O-
crosuus (foHusd). OTH AUHUHA HCXOIAT W3 OXHOU
TOYKHU Ha OCH ¢, MIMEIOIIEH OpAuHaTy c/sing .

Haxnon f~maHun 3aBHCHT OT yIila BHYTpPEHHETO
TpeHus: tg¢ .

HaknoH c-1MHUK XapaKkTepH3yeTcs yIIoM @, :

¢.=K-9p. ®

CrenosateinsHo, tgg, =sin(K-p).

Pesynbrarsl ucmBiTaHUH B CpesHoM Ipubope
m300paxatoTcs OOBYHO Ha IUIOCKOCTH 7,, O,, TO
€CTh ¢ IOMOMIBIO HANPSDKEHUH, JeHCTBYIOMUX B 110~

manxe cpesa. IlpencrapieHve f-NHHHM Y C-TIUHUH B
ITHX OCAX IMOKa3aHo Ha puc. 2. TlogoxeHue f~ITHHUA

Puc. 1. MNMpyMeHeHre BUNNHEHON MOAENM K aHaNM3Y paboTbl rPYHTA NPW KOMMPECCUN:
a - GunuHenHas Mopenb; 6 - TPaekTopus KOMMPECCU
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Teopus pacuyeta CTPOUTENbHbLIX KOHCTPYKLUNA

0 Te Tr01 Tc Tr 02 T un
T T » , a2
0.4 Ma
0.1 Mfa 03 M
.. 2
0.2 Ma
VO,MM
a)

\ Tn, M2

Pn

2
b
01 . / /q)c/"
Cn 4/

0 0.1 0.2 0.3

6)

04 On, Mna

Puc. 2. Mpeacrasnexune pe3ynbTaToB UCMLITAHWIA Ha CPE3 B OCAX: a — WAEanNn3UpoOBaHHble AMarpaMMbl COBUra,
6 — peaynbTaThl MCMbITaHUIA; 1 = NUHKA NPEAENbLHOr0 PABHOBECHUS, 2 — FIMHUSA CTPYKTYPHOMN NPOUHOCTY;
1y —~ KacaTeribHOe HanNPsKeHUe NPy paspylleHum, 1. — TO Xe, Ha Npeaesie CTPYKTYPHO! NPOYHOCTH

OINpEAENACTCA 0 TOYKAaM, COOTBETCTBYIOIWIUM paspy-
IOSHMIO 06pa3ua, a ¢-JTMHHY — TI0 TOYKaM, COOTBCTICT-

BYIOIIAM TIEPEIOMY I¥arpaMMbl CHBHTa O (r), rIe
& — cMenieHHe 000MBL
TaxuM o0pasoM, TapaMeTp ¢, MOKeT OBITh

HalifieH 110 pe3y/bTaTaM HCHBITRHHH IPYHTOB B Cpe3-
HOM Tpubope Ha KOHCOMMAMPOBaHHEIH cpe3. OnHako
OIpeJie/ieHHE 3TOr0 TAPaMeTpa IS MHXKEHEPHO-
TEOJIOTHIECKOro 3eMeHTa TpedyeT 3HAUMTEIbHBIX
3aTpar BpPeMeHH, MOCKOIbKY NMPHUXOIMTCA aHaNU3HUpO-
BaTh IECATKH AWArpAMM H HaXOAUThH 3aTeM CpeAHee
sHagenne. Kak NoOKaszal IOTONHUTENBHGIA aHANHS,
IJIS. OTHENBHBIX BHAOB TPYHTOB MOXHO PEKOMEHJIO-
BaTh 3HAYCHUA ¢, B 3aBHCHMOCTH OT yIJia BHYTpEH-

Hero Tpemms. Tak, A JMIOBHANBHBIX CYTJIHHKOB
@, =0,6¢, OnA TPENENOBHAHBIX H OINOKOBHIHBIX

rave @, = 0,8¢p . brarogaps 3TOMy PE3KO CHIDKAFOTCS

3aTpaThl BpEMEHH Ha ONpeleliCHUE TTapaMeTpa, Xapak-
TEPU3YIOMIETO CTPYKTYPHYIO NPOYHOCTh NPH CHBHTE.
BepreMcs K pacCMOTPEHMIO TPaeKTOPHH KOMIIPECCHHU
B OCSX p, g. HampaBneHue ynpyroro y4acTka Tpaex-
TOPUH HarpyXeHHd B YCIOBHSX KOMIIPECCHH, JeXa-
mero Mexny K, -auHueH ¥ c-nuHueH, onpenensercs

ko3(prieHTOM OOKOBOIO HABJIEHMS TPyHTa &, 3a-
BucaIM 0T koa(dumenta Iyaccona v,

& =vo/(1-vp) ©®

IIpupanieHds THaBHLIX HaNpsKEHUH OT neficT-
BYs TOMONHUTENLHOIO JABJICHHUS B YCIOBUAX YIIPYTO#H
KOMIIPECCHM ONpeeIstores 110 GopMynam:

Aoy =A0,; Aoy =&, Ao, (10)

C ydetom cootHomernu# (9) u (10) ypaBHeHue
TPAaeKTOPHA HATPYKEHHS B YNPYro# CTaiul MOKHO
3anMcath B CIEAYIOLIEM BHAE:

0= Z2(1-Ko)+0-20) | - E2(14Ko)] ()

[lpenesn cTpyXTypHO# MPOYHOCTH TP KOMITpeC-
CHH OIIpeIeTIAeTCs BBIXOJOM TPaeKTOPHH HArpyKeHUs
Ha TIOBEPXHOCTh CTPYKTYPHOH IIPOYHOCTH, ypaBHEHME
KOTOPOIi B OCAX p, ¢ UMEET BUJL

g, =C-CosQ+p-sing . (12)

Pemas cosmectro ypashenus (11) u (12), naxo-
I¥M TIpefen CTPYKTYPHOM WPOYHOCTH B HAOIIONHHM-
TENBHBIX HaNPOKEHUAX:

Ap.=ay-ctay 0, (13)

2{(1-vy)-cos
alz__(__gu; (14)
-2y, +sing,

1~vy )| Ky (1+sing, )—1+si
o e Solrsne) Leing ]
N 1-2.vy+sing,

C ygeroM 3aBucumocTy (2) aua K, BbIpaKeHHE
(15) MoxHO 3amcaTh B BULE:

_(1-v5)-[0,2+2,2sin¢, - 1.2sing(1+sing,) |

o, . (16)

Ocagxy § IOTaMmna Ha IPYHTOBOM OCHOBaHUW,
obnajaomeM CTPYKTYpHOH NPOYHOCTBIO, NpencTa-
BUM B BHIE!

§=8,+8,, a7
e S, — YIpyras COCTAaBIIOLIAS OCANKH; 5, — ILIa-
CTHYECKas COCTABIIAIONIAS.

Jna ynpyroi#l coctapisroimiei 0Cagku BOCHONb-
3yeMcsi PellieHUeM TEOPHM YNPYFOCTH IJIS NONYNpo-
CTpaHCTBA!

2
Do (1 —Vo )
. = co—-———E , (18)
0
Toe p, — CpelHee JOMOJHHTEILHOE HABIEHHUE IO HOo-
JouBe; @ - KO3(QOHUUEHT, 3aBUCAIIUA OT (GOPMEBI
(byHnamenTa, 04 Kpyrioro wramna o = 0,785.
IlnacTiyeckas COCTABIAOLIAA OCALKH S, Ompe-

IeTseTCd CKaTHEM IPYHTa B TIpefeNiaX aKTHBHOMH 30-
Hel. Halinem cHawana rmiyOwHy akTiBHOM 30HbL. W3
PELICHAs TEOPHH YIPYTOCTH A BEPTUKAJBHBEIX Ha-
NpsKeHUH Ha ocH QyHIaMeHTa UMeeM

3
m

T ) | )

rne m=z/R, (R, — pamdyc HITaMia; z — rIyOuHa
OT NOJOIIBH! PyHAAMEHTa).

Op =Py 1-
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Kazanyee B.C.

Onpedenenue rionpasoyHbix K03(hhuyUueHmoa K KOMIPecCcUoOHHOMY MOOY0

decpopmauuu nos1esamo-eyiluHUCMbIX 3ITIO8UATTLHLIX, HEO2@HOBLIX U 11a1e02eHO8bLIX 2PYHIMO0E. ..

Ha HwkHel rpaHulie akTUBHOH 30HEI BEPTHKATb-
HbIE HANPsDKEHHA PaBHb! CTPYKTYPHOH IPOYHOCTH:

Tup = Aox > (20)
rae Ap,, — Hpenel CTPYKTYpPHOH HMpOYHOCTH B J0-
TOJIHATENBHBIX HAMPSKCHUAX HA TTy6uHEe aKTHBHOH
30HBI H,.

Kax cnenyer w3 Boipaxenms (13), mnpegmen
CTPYKTYPHOH MPOYHOCTH B OXHOPOMHOM OTJIOXKCHAM
BO3pAcTaeT ¢ YBEIMYCHUEM ITyOHHBL, TaK KaK 3aBHCHT
ot OpITOBOTO AaBneHns Pg. KpoMe TOro, B COOTBETCT-
BHH C KPHTEPHEM pa3pyIlcHHs XBOPOCIEBa yaeIbHOE
cuenneHye spngercs Qyukuuell yIUIOTHAIOMEro JaB-
neHud. Kak IoKasan aHaiM3 3KCNEPUMEHTAIBHBIX
pe3yabTaToB, B 30HE MMOEPreHes3a, TO €CTh 40 Tirybu-
HbI 4...6 M, CLENNeHHe NPUMEPHO TIOCTOSHHO. Huke
5TO# IifyOUHBI TPYHTHI NIEPEXOJ4T B 30HY JHATCHE3a,
U (POpMHpOBAHNE WX CBONCTB IIPOHCXOAHT NOJ BIHA-
HYEeM YIUIOTHSIomero japieHus. IloatoMy B ofmiem
BHJE MOXHO IPHHATh CICHYIONIYIO 3aBHCHMMOCTh
y[IeTBLHOrO CUETUIeHNs 0T OBITOBOIO JaBJIEHUS:

C=Cp+d,Oy. @2n

BepHeMcs K pacCMOTPEHHIO TPAaekTOpMU KOM-
TIpECCHH B OCAX p, q. HanpaBieHue ynpyroro ydactka
TPAeKTOPUU HATPYXKEHWS B YCJIOBHSIX KOMIUPECCHH,

Aexamero Mexay K, -nmuHued ¥ c-THHWEH, ompene-
ngercs xo3hpuuuenToM O0KOBOTO NABNEHHA IPYHTA
&, , 3aBHCAIAM oT koaddunuenta [Tyaccona vy :

& =vo/(1-vy). ©
Torma
Ap. =a-cy+{ay+a-a.) 0y, (22)

THe ¢, — yOENbHOE CLEIUIEHHE Ha YPOBHE ITOHOIIBA
byHoaMenTa; o, — napaMerp XBOpOCIEBA, 3HATECHUI

KOTOPOTO 3aBHCAT OT BMAA TPYHTa M OOBIYHO JNEXaT B
nuanazoHe 0,05...0,15.

Jns npoBeleHUd [WTaMIIOBBIX MCHBITAHUH BBU-
IOy HeGONbUINX pa3MepoB akTUBHOM 30HBI MOXHO
[IPUHATH HOCTOAHHOE 3Ha4YeHHE CTPYKTYPHOH Hpou-
HOCTH

Ap.. =Apy=a ¢y +ay 040+ (23)

Ilpr sHebompmiolt TyOHHE YCTZHOBKM LITAMIA
BTOpBIM CJIaraeMbIM B BhIpaxeHHH (23) MOXHO IIpe-
HeOpeub. B aT0M cityyae nomydaeM 3aBHCHMOCTD

Ap. = Ap,, =a,-c, =const. 24)

Bripaxenne (20) i onpenenesHns ITyOHHBI
aKTUBHOM 30HB! IIOCNE TNOACTAHOBKH COOTHOIIEHUH
(19) u (24) npwmer BuA

3

B 1-| e
1+m?

c

=ApcO> (25)

rne m, =H,/R, - oTHOCHTelbHas IIyGHHA AKTHB-

HOM 30HEI.
Ecnm BBecTH 0003Ha4eHHE

d=47py/py, (26)
rae d — o00OIIEH I MapaMeTp CTPYKTYpPHOM mpod-

HOCTM, TO ypaBHeHHME (25) MOXHO 3amucaTh Cleaylo-
1M 00pa3oMm:
3

-] e | =d. (27)

\/1+mf

PenieHre 3TOro ypaBHEHMSI HaeT CieAyolllee BbIpa-
JKEHUE NI OTHOCUTEIbHOM TIIyOMHBI aKTUBHON 30HBI:
_ (1__ d)l/ 3
NN YENSVE
[1—(1—d)2/ ] /2

3aBUCUMOCTb MEXIy O00OOILEHHBIM MapamMeTpoM
CTPYKTYPHOI TIPOYHOCTH d M OTHOCUTEJILHOM TIIyOu-
HOIl aKTWBHOW 30HBI m,, OMNpeaenseMas ypaBHEHUEM
(28), mokazaHa Ha puc. 3.

(28)

(4

Ys
6 1.2
5 1.0
4 0.8
3 %c(d 0.6

Pt
N
.

Y (d)

) © \ 0.2
=S

¢
=

0 0.2 0.4 0.6 0.8 1.0

Puc. 3. 3aBucumoctn men gs ot d

Wcrionb3yst cxeMy TMOCIOWHOTO CYMMUPOBaHMS
W YYUTBHIBass, YTO KOMIIPECCUOHHBI MOIYNb Iechop-
Maumu E_ XapakTepusyeT Kak IUIacTUYecKue, TaK U
ynpyrue nedopmaiiuu  3a  TpeaesioM  CTPYKTYpHOM
TMPOYHOCTH, 3aMUIIeM BbIpaXeHUe JUIS TIacTUYeCKOM
COCTaBJISIIONICH OCalKH IITaMIa B BUJIE:

He He
Sp = -Efi J(O':p ——dpc)dz “_gi j(o-:p —dpc)dZ K (29)
K o 0

K

IJe BTOpOE cjaraeMoe BBEIEHO Uil TOTrO, YTOOBI MC-
KJIIOYUTh TIOBTOPHBIN Y4eT YIPYroil KOMIIOHEHTHI
ocanku, Bomenuieit B opmyny (18).

M,=H /1y,
2v? 2v;

pl-ii fo=1- (30)
-v 1-vy
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Teopus pacyeTa CTPOUTENbHbLIX KOHCTPYKLUNA

[pounTerpupyeM BhipaxeHue (29):

B _ b
S, = —=—= Dy P 31
p ( EK E() Rm Po - Ps ( )
Toe @, — GYHKUHA INIACTHIHOCTH,
2
Te 2Jl+m?. (32)
A1+ mf
IonHas ocagka mTamMna ¢ yIETOM CTPYKTypHOH
MPOYHOCTH

2
s =§‘1Rm[2wﬂ+[ﬁ—ﬁi)¢s] (3)
m

o, =m,(1-d)+2+

K (4 e
C npyroii cTopoHsl, cormacuo (opmyrne Hinefixepa
1 — 2
s=20pyR, v , (34)
EIHT
rae E, — IOTaMIOBbL MOOYJb Ae(QOpMALHH.

IlpupaBHsAB NpaBble YacTH BRIDAKEHUHA 14
ocanxu (33) u (34), DOMYYAM UCKOMYIO CBS3b MEXIY
KOMIPECCUOHHBIM H IITaMIIOBBIM MOIY/IAMH:

EIIIT = my 'EK d (35)
rje NonpasouHblil Ko3(PPUIMEHT K KOMIIPECCHOHHO-
My MOAYITO AehopManiy

2
m, = v . (36)

- 2
ﬂw,m[ —&]%

m, m

e

Kak BugHo u3 dopmyisl (36), 11 KOHKPETHBIX
TPYHTOB HEOOXONMMO 3a/iaTh 3HAYCHUA CIICHYIOIMHX
napaMeTpoB: v, — koadduuuent Iyaccona; v — xo-

sdpdunuent nonepeunoil nedopmaimu; m, — OTHOILE-
HUe MOIYJS YIPYTOCTH K KOMIIPECCHOHHOMY MOIYIIIO
JgedopMari|; ¢, — yroll, XapaxkTepm3ylionuil cTpyk-
TYPHYIO IPOYHOCTE Wik 3HadeHne K, (¢, = K -¢).

B coOTBETCTBUH C Pe3yNbTaTAMK HCCICA0BAaHUH,
BemonHeHHsIX B IOVYpI'Y, mius »moBManbHbX TPYH-
TOB PEKOMEHAYETC IPHHAMATE: v, = 0,15; v = 0,35;
m,=8; K,=0,6. Ilpu 3TuX 3HaueHWsX v, U V 10
BeipaxkeHuo (35) nonyuum S, = 0,95; 4= 0,62.

IonctaBuB 3TH 3HaueHus B Gopmymy (36), no-
Jy4dM BBIpaXCHME TONpaBOUHOrO ko3dduimenta
J115 37OBHANBHBIX [PYHTOB!

m, =1/(0,139+0,365¢,). 37

Ecmr npu o6pabotke pe3ynbTaroB KOMIIPECCH-
OHHBIX HCIILITAHHMH [UIs 2MOBHATBHBIX CYITHHKOB B
topMyne JUIS KOMIPECCHOHHOTO MOIyns ledopma-
M HCTonb3yeTcs 3nadenue f = 0,50, To BemmanHa
m, , HaiinenHas 1o Qopmyne (37), yMHOXaeTCs Ha
KOPpPEXTHPOBOYHBIH K03ddumenT 1,24.

Ha mpaxTHke CKOpPEKTHPOBAHHEBIN MOMYTH He-
(hopMaly BBIYMCIAETCS B CIeRyIONIeH MOCenoBa-
TeIILHOCTH:

— 1o Taba. 1 B 3aBHCHMOCTH OT BWIA TPYHTa U
@, HAXOJWTCH BCIIOMOTATENbHBIA NapaMeTp a; M Oll-
pexengeM oOOOIIEHHBIH TapaMeTp CTPYKTYypHOH
MPOYHOCTH TIpU KoMIpeccuu d no hopmymne (38):

d=a;-¢c,/py, (38)
rle ¢, — HOpMaTUBHOE 3Ha4Y€HUE YAENBHOTO CLeme-

Tabnvua 1 Tabnvua 2
3HaueHnus a; IS PasHIHBIX d eM, N Py, P,
a(pmcu Pa3sHOBHIHOCTEH rpyHTa 0,10 2,06 2,24 2,25
Tpay eM, N P.. P, 0,15 229 2,44 2,35
10 2,81 3,13 2,61 0,20 2,54 2,64 2,45
11 2,85 3,16 2,65 0,25 2,80 2,84 2,53
12 2,89 320 2,69 0,30 3,09 3,04 2,62
13 2,93 3,23 2,73 0,35 3,39 3,24 2,70
14 2,97 327 2,77 0,40 3,68 343 2,77
15 3,01 3,30 2,81 0,45 3,98 3,61 2,82
16 3,06 3,34 2,86 0,50 4,29 3,79 2,88
17 3,10 3,37 2,90 0,55 4,61 3,98 2,94
18 3,15 341 2,94 0,60 5,02 417 3,00
19 320 3,44 3,00 0,65 5,47 437 3,05
20 3,25 3,48 3,03 0,70 5,94 4,58 311
21 3,29 3,52 3,08 0,75 6,40 4,79 3,16
22 334 355 3,12 0,80 6,5 4,99 321
23 339 3,59 3,17 0,85 6,5 5,19 3,25
24 3,44 3,62 3,22 0,90 6,5 5,40 3,28
25 3,49 3,66 3,25 0,95 6,5 5,53 3,31
26 3,54 3,69 3,32 1,00 6,5 5,65 3,33
27 3,59 3,73 337
28 3,65 3,76 3,43 ITpumeganne. OmnpeneneHWe XOMIPECCHOHHOTO
29 3,71 3,80 348 moxyia pedopmaunuu mpu f= 0,50 414 CyriMHKOB,
30 3,77 3,84 3,53 £ = 0,42 nas rauH.
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KasaHyes B.C.

OnpedeneHue nonpagoyHbIX KOG HUUUEHMOE K KOMIPeCcCUOHHOMY MOBY o

detbopmauuu fibis1ieeamo-afiuHuCMbIX 3NH06UaNIbHLIX, HEO2eHO8LIX U Naneo2eHo8bIX 2pyHMoa. ..

Hug, Mila; p,— cpennee ZOTONHHUTENLHOE AaBIEHUE
[0 TOJOMIBE IPOEKTHPYEMOro (YHHAMEHTa HIH
npobuoro mrramma, MIla. TIpu OTCYTCTBMM JaHHEIX
npuHEMaercea p, = 0,3 Mlla;

~ 1o 1abn. 2 B 3aBHCUMOCTH OT T€0JOTNIecKoro
BO3pacTa IPYHTa W 3HaueHUi d HaXOAUTCH 3HAYEHWE

Ko3(dunueHTa m, U ONpeNeIieM CKOPPEeKTHPOBaH-
HbIH MOIYb AeopMalym:

E=m E,, 39)
rae Ey, — HopMaTuBHOE (CpelHee) 3Ha4YeHHE KOM-

NPECCHOHHOTO MORYAs AeopMalyy Af BhIISICHHO-
ro HHXEHEPHO-Te0N0ruieckoro snemenra, Mila.
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