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{. OCHOBHBIE NOJIO)KEHUA PEKOMEHIALLUH
Mo METOAUKE PACYETA

1.1. PexoMeHAallHN IO DPacyeTy BJAHSAHAA BHOBb BO3BOLHMHX COOpPY-
HEHHA HA OCAAKH, KDEHH], NePeMeHHKe KOI(P(HUIHEHTH MKECTKOCTH H
DEAKUUK OCHOBAaHHA (PYHAAMEHTOB CYMIECTBYIOIIHX NPOMHINJICHHEIX H
rpa¥<Jauckux 3hanuii pa3paboTaHHl HAa OCHOBE METOMA HHTErPasbHbLIX
RHCKpeTHHX 3JaeMenToB (M) ocHoBanui.

1.2. B pacueTrHoil cxeMe OCHOBaHHS B O0MIeM Clydae CJIOH KOHEUHOU
TOJIIMHE [PUHAMAaeTCs NEPEMEHHEIM B IIJIaHE.

OcHoOBaHHe MOMKeT ORITE IPOH3BOJBLHO HEOAHOPOAHHIM IO Traylune
¥ B nmiage. OQHOPOAHOCT, BO BCEeX HANPABJEHHAX H HEOAHOPOAZHOCTL B
OJHOM H3 HaNpaBJeHUH B NJaHe SIBJSAIOTCS YaCTHHIMH CAYy9YafAMH 0O0miero
peLIeHu.

B nacrosmux PexoMeHJauusax B LeJAX YHDPOUISHHS pacueTa OCHOBa-
HUSI IPUHSTO pPEryJaspHOE MHOrocJoHHOe (C NMOCTOAHHBIMY TOJIIMHAMIS
PasiNYHEIX cjaoeB B muaaHe), OJHOBpeMEHHO YYHTHIBAECTCH JIOKAaJdbHAS
(nox dyHAaMeHTaMM CYILECTBYIONIMX 3JAAHHHA) 30HA YIPOUHEHHSI I'DYHTA.

1.3. HenpeprniBrad cpefta OCHOBaHHS HIACHTADHUHUDPYETCH CHCTEMOH
B3AHMHO CONPAMEHHHIX BEPTHKAJbHEIMH CHBHrOBRIMH CHJA2MHU B33HMO-
JEHCTBHA AUCKPETHHIX KOHEUHHX HJHM NOJYOSCKOHEUYHHX (B mjaaHe) a3Je-
MEHTOB.

1.4, I{uckpeTHmHle 3JIeMEHTHl OCHOBAHHS ONMHCHBAIOTCHA B3aHMHO He-
3aBHCHMBEIMH HHTerpaJibHeIMu napamerpamu (mo Ilacrepnaky) comporus-
JeHuna cxartaio (C;) B pacnpenejateapHol cnocobmoct S (S=

--—..—]/ C»/C4), rae Cy — HHTETPAJLHHIA NapaMeTp CONPOTHBJECHHA 3JEMEH-
Ta CJBHI'Y B BeDPTHUKAJLHOHN IJIOCKOCTH.

1.6. [uckperHme »5JeMEHTH OCHOBAHHSI KOHEUHO-KOHTHHYAaJIbHHL,
[Ipnanak koHeunocTH OGYCJOBJEH NPUHATHEM NIDHHIUIOOM JHCKPETH3A-
LHU.

IlprsHak KOHTHHYAJBbHOCTH AHCKPETHHIX 3JICMEHTOB 3akJIOYaeTCsd B
TOM, 4UTO Da3palOTaHHEIH METOJ, pacueTa MO3BOJAET, HCHOML3YS Iapa-
METP pacHOpefesIHTeNIbHOA CMOCOOHOCTH 3JeMeHTa S, OnpelesaTh OCaAKi,
KO3 (HIAEHTH XECTKOCTH M pPEaKnuH OCHOBAHES B Ji060H TOYKe MO-
BEDXHOCTH AHCKPETHOTrO 3JEeMeHTa.

1.6. IucKpeTHBle a/eMEHTH OCHOBAHHSA HOCAT KOMILIEKCHHII Xapax-
Tep: KaXALH ANCKPETHHH 3JICMEHT B Npejiesiax CBOMX IPaHmI, BKJIOYa-
€T BCEe CJIOH MHOrOCJIOAHOTO OCHOBAHAA (B TOM YHCJE K 30HY YIpOUHe-
HHSl B OCHOBAHHM CYINECTBYIOMHX (PYHAAMEHTOB) — OT YPOBHS KOHTAKT-
HOH MOBEPXHOCTH (€CTECTBEHHOro peabeda, YPOBHA MJAHHPOBKH) AO
KpOBJid HECKHMAeMHEX TPYHTOB, JHOO Ji0 HMIKHe# pacueTHOHR TrpaHUIIH
AehopMupyeMoit 30HK OCHOBAHHAL

1.7. Yjenenre HempepPHIBHOrO OCHOBAHMS HA KOHCYHYIO COBOKYVII-
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HOCTh JIHCKpPeTHRIX 3A€MEHTOB IPOM3BOAHTCA C YYeTOM Xapakrepa H3-
M@HYUBOCTH HANJACTOBAHHH, I'PaHHL IJIOIMAACH HArPyXeHHS OCHOBaHUSA
(reGrol Harpyskod, ¢pyHxaMeHTamMu), ¢dOpMH H pa3MepoB PyHAaMEHTOB,
orpaxpaeHnss oO6MacTH Pa3sBUTHA OCHOBaHHA (MOANOPHHIE CTEHHl, Orpax-
JNCHHEIE MOABAJH ¥ T.1.), GOPM M pPa3MepOB KOTJOBAHOB.

1.8. B cOBOKYynMHOCTb ZHMCKPETHHX 32JIEMEHTOB OCHOBAHHS BKJIQYaNOT-
Cfl HENOCPEJACTBGHHO HAarpyKeHHEIE 3JIeMEHTh! H INPHMHKAIHe HEeHa-
IPYKEHHHE 3JICMEHTH pPasMepoB H B KOJHYECTBE, HEOOXOAHMOM JJif
II0N1y4eHus] TpeOyeMOH TOYHOCTH PelieHHU.

1.9. Yuer BausHAA 0o06JacTel OCHOBAHHA, MNOPHMHKAIOMHUX K 30HE
HarpyxeHus, INPOU3BOAUTCA Ha OCHOBe:

npeobpazoBaHusa COCPENOTOUYEHHRIX CHJ PEakTHBHOrO OTHOpa y Xpa-
eB (hyHAaMecHTAa B HEPABHOMEPHO pacHpefedeHHBIM OTHOD IO KOHTAKT-
HOH INOBEDPXHOCTH,;

OPTOT'OHAJNLHOTO pacupeneseHus jpedopMaluil, KO3POUINEHTOB XeCT-
KOCTH M peaxuuil BJAHSAHHA HEHarpyXeHHHX 30H OCHOBaHUS B 3ajauvax
0 pacyeTe (PYHAAMEHTOB U (PYHAAMEHTHHX IJIHT,

1.10, JackpeTHbie 9JA€MEHTH MHOTIOCJOHHOTO OCHOBAaHMA XapaxTepi-
3VIOTCA CJSAVIOMMMH NapaMeTpaMH, 3Ha49eHHS KOTOPHX NPHAMMANIOTCS
MOCTOAHHHIME B DIpefiesax KaXJoro JaHHOro KWMCKPETHOrO 2JeMeHTa:

PACUETHHIM CJIOEM KOHEUHOH TOJIIIUHE];

NpUBEJCHHBIM MOAYJEM JAedopMaunud MHOI'OCJOMHOIC OCHOBaHHS%

Enpi;
NpHUBe/icHHHM Koa(p¢rumentToM [lyaccona vogp,;
MHTErpaJbHHM [apaMeTpoM CONDOTHUBJCHHS MHONOCAOHHOrO OCHOB2-

Husl cxatmio Cy,, KH/M?
MHTEIPAJbHEM NAPaMETPOM pacnpeleluTeNbHOR cnocOOHOCTH OCHO-

BAaHWd TOMIOEHOH Hp, — S, M.

1.11. B nnockocTsaXx pasjesa OCHOBAaHHSA HA JHCKPETHHE 3JIeMEHTH
BBOAAT HEH3BECTHHE BEPTHKAJBHEIC CHJB B3amMofeHcTsBua X; m V;, on-
peiensieMule M3 pelIeHHUS CHCTEM YpPaBHEHHH COBMECTHOCTH JAedopMalui
(nepeMemieHnfi) B y3Jax (IVIOCKOCTSIX) HX CONPSKEHHUS.

B leiax yopolieHHs1 pacderd, B OCOOGHHOCTH B TeX CilyJafix, KOTRa
IPAXOAUTCH COCTABJAATHL CHCTEMH YDAaBHEHHH BHICOKHMX IIODAAKOB, pacHuer
BJHSHAS BHOBb BO3BOJUMEIX COODYXXEHHH Ha CYIIECTBYIOIIHE pPEKOMEH-
AYeTCA BRIOOJHATL NHO VINPOIIEeHHHIM METOAHKAM: BCTPEUHHIX OPAMHAT H
NpeoOpasoBaHuA OPAKHAT 3IIOPH KO3((hHIHEHTOB XeCTKOCTH HArpyXeH-
HEIX OCHOBaHHH C yueTOM JaedopManuil OCHOBAHMSA, BRI3BIBAEMHEIX BJIHf-
HEeM HOBRIX COOPY2KEHHH.

H3noxenne OTAEJbHHIX YHPOLIEHHRIX METOJAUK [PUBOAUTCS HHUXKE,
1.12, 3pavenus mapaMetrpa () ONpeAesdAIOT 1O pPacueTHOH rayodunxe
ocHOBannsa Hy; npuBeReHHOMY MOAaymo JAcebopManmy JHaHHOTO JANC-
KpeTHOro »jeMeHTa Lnp: ¥ Kosdduomenty I[lyaccoHa Vmpi. 3HaueHue
HapaMeTpa pacupeAcJHTENLHON CHOCOOHOCTH S onpelneaderca HU3 ycjao-
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BHH paBeHCTBA OCafOoK (PYyHAAMEHTOB HA OCHOBAHUM, ¢ OJHOH CTOPOHH
HPEeACTABJEHHOM CJOEM KOHEYHOH TOJINMHE!, ONHCHIBAEMOM HHTErpaJb-
HEIMH NapaMerpaMs, a, ¢ APYroy — CJAQOEM CpeJlkl TEODHH YIDPYTOCTH.
32aBUCHMOCTA RJfA onpelejenusa napamerpoB C) m S NPHBOAATCA HHXKeE,

1.13. OcHoBaHHe AJHTEJbHO HArpyXeEHHOro CyHIeCTBYKOINEro QyH-
AaMeHTa NpHHHUMaercd ynpouHeHHHIM. B pacuere paccMaTpHBalOoTca TPH
daKTopa YOpOYHEHHS OCHOBAHHSA, BLI3B2HHLEIe BO3DACTAaHUEM MOJAYJA
AedhopMaLaH: .

B 30He <«fAJpa® OCHOBAHHA HEINOCPEACTBEHHO MNoJ (QYyHIAMEHTOM,
BCJACACTBAE YIJIOTHEHHS TPDYHTAa B Ipolecce cTabniams3anud ocajox (Ko-
2 PrIIeHTOM P)):

B 30He Ne(hOpMUPOBAHHS OCHOBAHMSA, BCJACACTBHE YIPOUHEHHS I'DYH-
T, HAXOJASIUETOCS B TEUYEHHE MJIHUTENLHOIO BPEMEHH B HAOPSAXKEHHOM
COCTOSAHNY (KO3 (PHUUEHTOM Pg3);

BCJIEACTBHE BOCCTAHOBJACHUS CHABHIOBHIX CBfi3€H B 30HE NJACTHYESCKUX
JeopMalnid y KpaeB (PYHAAMEHTOB B NpPOLECCe AJUTEJBLHOTO HATPYHE-
HUA (KOG PUIUEHTOM Pg3).

1.14. B pacuete HCHONR3yIOTCA KOIQhUIMEHTH ycHOBull padoThl OC-
HOBAHHUS:

CYIIeCTBYIOLIeTr0 M HOBOro (yHAaMeHTOB #,=0,85, yuuTmBaollerc
nepepacupejesienne NJaacTRIeCcKux nedopMmanuii npu padore pyHgaMeH-
TA4 Ha UCKPHUBJEHHOM OCHOBAHHH;

HOBOT'O (DYHAAMEHTA @4, YYUTHBAIOMIEr0 OTHOCUTENbLHOE YMeHbliie-
HUE 30H NJIACTHYeCKHX Ae(OpManHH ¢ BO3pacTaHHeM IVIOIAAM (dyHAA-
meHra (n. 4.1);

NpH pacyere BJAUAHUSA O0AbLINX (PYHAAMEHTHRX NJHT, OJU3KO PACIIO-
JOXKEHHBIX K CYWIeCTBYIOIIHM COODPYXEHHAM, pPACYETHHE OPAMHATHE OCAa-
JOK BJAVAHHS HOBOM OYHZAMEHTHOH NAUTH ONPEACHSIOTCA C YYETOM KO-
appuurenTa ycaoBufi paGoTH Mupa=1,4.

1.15. Kak usBecTHO, NP HarpyxeHHd (GYHAAZMEHTOB NEPBOHAYAJLHO
PcakTHBHREE OTHOPH TPYHTOB OCHOBAHHA HMMENOT CeAJIOBHAHYIO (DOPMY
(KOHNEHTpAllHH OTHOPOB B KPaeBHX 30HAX),

Ilpu pmimTesbHOM HArpy>XeHHH, BCAEACTBHE HPOSABJACHHA ILIAaCTHIE-
CKBX JejopMmanuii, peJakcauuy HanpsKeHHll W HOJA3YUECTH, 3MOpPHl OT-
OpoB mpeolpasywrcad B QUIrypH, ONH3KUE K NPSAMOYIOJbHBIM, a 3aTeM
NapaboJiAgecKdM ¢ HauOOJbIIMMH MaKCHMyMaMH OpPAHHAT IOCepelHHe,

B pacuerax BAMAHHS BHOBL BO3BEAEHHHIX (YHAAMEHTOB Ha Cy-
MICCTBYIOIHE XJAUTEJNbHO HarpyXKeHHple (YHAAMEHTHL 30i0pa KO03(¢dHu-
NHECHTOB JXECTKOCTH HOCJIeAHHX, KaK HCXOJHAas, NPHHATA B BHAE MNps-
MOYroJbHHKa C NOCTOAHHON MHTEHCHBHOCTBLIO IO HIMPHHE.

1.16. PacueTH ocajfok ¥ KpPeHOB cyliecTBYiollero ¢yHjaMeHTa c yue-
TOM BJIHSSHHA HOBOIo (ysAaMeHTa NPOH3BOAATCA IyTeM oOnpeleneHUus
CYMMapHOX HECTKOCTH OCHOBAHMS HPH CXAaTHH W KpeHe, KOTODhHIE BhI-
YNCJARAITCA NO 3mMpaM InpeobpasoBaHHRIX KO3(PMhHULHUEHTOB XECTKOCTH.
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Veuans B GyHAAMeHTe HaXOAATCA NyTeM pacyera CHCTEMB! «(pyHAa-
MEHT — IIpeo0pa3oBaHHAsl 3MIOPa KO3(PQPHINEHTOB XXECTKOCTH OCHOBA-
HHUSA>.

Oco6eHHOCTH pacuera, 00yCAOBJEHHRE PA3JMYHLIME THOAMH (YHZA
MEHTOB H HX COYCTAHHUSMM, reOMETPHUECKOH CXeMOH CHCTEMH], CBOHCT-
BaMp TPYHTOB, PaCUeTHOH riayOUHOH 30HH HAePOPMHPOBAHHA, ALTAJHHO
¥3JI0XKEHH B NPHUBEAECHHLIX HHIXKEe METOJHMKAaX pacyera.

2. TUTIB! CYIHECTBYIOUIX U HOBLIX
PYHIAAMEHTOB U UHX COYETAHNUA

2.1. B npakTHKe CTPOHTEJbCTBA HauboJee 4YacTo TNPHMEHSAITCHA:
OTAEJABHO CTOAIKe DYHZAMEHTH! IIOJ KOJIOHHH!, OTHEJbHO CTOAIlUEe JeH-
TOYHEIC (PYHAAMEHTH, NJHTHRE (PYHAAMEHTH], CUCTEMhI TPYNNOBHIX (yH-
JaMEHTOB IIOJ, KOJIOHHBI, nepeKpecTHhle JeHTOYHRe (QYHAAMEHTH.

[Tepeuncnenneie TUNB (PYHAAMEHTOB BCTPEUAIOTCHA KaK B CYILIECTBYIO-
Myux 3QaHUSAX N COOPYXEHHSAX, TaK U BO BHOBb BO3BOJHMEIX.

2.2. B taba. 1 npeEBeneHo 20 BAapHMAHTOB BO3MOXKHBIX COYETAHHH

CYIIECTBYIOMHX ¥ HOBHIX (PYHAAMEHTOB ¢ YKa3aHHEM NYHKTOB, B KOTO-
PHIX H3JIOMKEeHH METOAHMKH pacyera.

Taoanuma 1

CymecTByoinge ¢pyHnaaMenTh!

| | i
N THIIM BHOBL oSt é ?:-] % b E | :%‘
1. Bn BO3BOJUMEIX < C g | E'E 5 B e
dyHaaMesToR g 2 4 S 5 = g E
= 2 ot o E & ;“‘: ‘ R3] Es
A 2B E' = 8.8
S : E‘E | i U S S O xR
1 | JleHTOUHLI 4.1 | 4.2 4.8 | 4.9 4.10
2 | IIpaMoyroJb- 4.3 4.4 4.11 | 4.12 | 4.13
HRH OAMHOYHKI r
3 | IlauTHLL 4.14 | 4.15 | 4.5 4.16 | 4.17
4 | Cucrema  mpsimMo-| 4.18 | 4.19 | 4.20 | 4.6 4.21
VrOJbHHX  (DyHJA2-
MEHTOB
5 | Cucrema mepekpect-| 4.22 | 4.23 | 4.24 | 4.25 | 4.7
HEIX JICHT
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3. OCOBEHHOCTH WH)XEHEPHO-TEOJIOTHYECKHUX
U3BLICKAHUH NMPU NPOEKTUPOBAHUH
PEKOHCTPYKILU¥M NMPOMBILIJIEHHbBIX 30AHUM

C ILEJIbIO PACYETA BJIUSIHKA

®YHIAMEHTOB BHOBb BO3BOAHMbIX

3NAHUHA HA CYLECTBYIOMUE

3.1. B nacrosmem pasjeiie NPHUBEACHHE IOJONXKEHHs, HCHOJB3YEMHE
NpH OPOH3BOJACTBE HHAXEHEPHRIX H3HICKAHMM Ha MJIOIAAKAX AEHCTBYIO-
IAX NPOMHEIOIICHHBX HNPEANPHATHHE C IeJbio ONpelAcJeHHs BO3MOXKHOCTH
BO3BEACHUS HOBHX SAAHHA (MJIH OTAENBHEIX (PYHRAMEHTOB) BOAHM3H CY-
MIECTBYIOIINX Oe3 MOBpPeKAEHUA KOHCTPYKIHH NOCJefHUX.

3.2. ConepxaHne, 06LeMb M HOC/AEJOBATEJLHOCTD PAGOT IO HCCJIC-
JOBAaHHKIO CBOHCTB I'DYHTOB B OCHOBAHHH 3JaHUH M COOPYMCHHUA HA3HATA«
I0TCH C YYeTOM OCOOEHHOCTEH TEXHOJIOMMYECKOTro mpouecca (CYyXOH, MOK=
PHIl, HAJMWMUHE KUCJOT, MIEJ0YEeH, BEICOKHX TEeMNEPaTyp 4 T. II.), KOHCTPYK-=
THBHHIX CXEeM SJA2HHH B COODYXKEHHH, CTEIIeHHM HMX H3HOCA M B COOTBETCT-
Bun ¢ tTpebGosanmamu CH=aIl 2.02.01—83.

3.3. HuxecHepHEle H3LICKAHKHA BRIIOJHAIOTCS B COOTBETCTBHH C Tpe-
6oagnaMu CHull II-9-78 u peficryiomunx 'OCToB Ha HCHBITAHHS
I'PYETOB MOJIEBEIMH H Ja00OpaTOpPpERIMH METOAAMH C YYeTOM OCO0eHHO-
CTeH, BHI3BAHHHX CTECHEHHHMH YCJOBUSMM INEHCTBYIOIIEro NpeRlpUsTHS
K OCOOGHHOCTAMM HCCHAeNOBaHHS Je(pOpMAUVIOHHHIX CBOKMCTB FPYHTOB,
HAXOAWBIUHXCH HJIUTSJBHOE BpPEMHA B HANPAXKEHHOM COCTOSHMH.

3.4. VispickaHWA BHINOJHAIOTCA 0O nOporpaMMme, COCTaBJICHHOH B
COOTBETCTBUH € 3aJaHUEM.

IIporpaMmofl k3BICKAaHMA NPEAYCMATPHBAIOTCA CACAVIOUMRHE  STallk
pabor:

H3y9Y€HHEe apXHUBHEIX MaTepHaJioB O HHKEHEPHO-reOJOTHUEeCKHX YCJO-
BHUAX IUJIOIMAXKH PACHOJOXKEHUA CYIMECTBYIONIErO M BHOBL BO3BOAUMOTO
COOPYXKEHHUM;

H3yUeHHe IIPOeKTHOH MAOKYMEHTAUHH paHee BO3BEACHHHIX 3JaHHHK
(T OCHOBAHHS, KOHCTPYKUIXS (PYHAAMEHTOB, OTMETKH HX 3aJOXKEHHS,
Harpyska Ha OCHOBaHMe, KOHCTPYKTUBHAA CXeMa 3[aHUA H T.IL);

reofie3muecKkas (heMKa MNOJOXKEHHST [OKOJEH, KOJOHH M KPynHOpas3-
MEDHHX (QYHAAMEHTOB C LRABI0 OIpefeeHHs OCaf0K, OTHOCHTEJILHEIX
CMeLIeHHH, INPOrifCB M KPEHOB CYILECTBYIOIIMX 3AAHHII H COODYKEHUN,;

BRIOOP MecTa HCCACAOBAHHS TPYHTOD OCHORAHUS W ONpeNeJdeHHs
YPOBHSI TPYHTOBHX BOJ C YYeTOM BHIfBJICHHHA AedopMauufi OCHOBaHHMHA
U KOHCTPYKIHH CYIIeCTBYIOUINX 3JaHUHU;

onpejeynenne tpedyeMHX rjybHn 30HABpoBaHuf, Oypenusa, mypdo-
BaHKHA M OoT6opa 00pasuoB IrpyHTa U BOAH AAA JaB0paTOPHHIX HCCHIEHO-
BaHUU;

30HAMPOBAHHE U OypeHHe OCHOBAHUS;



BHINOJIHEHHE WIYP(HOB B OCHOBAHHM (PYHAAMEHTOB C LeAbld 0TO0pa
06pas3loB rpyHra, 00C/JAeXOBAHUsS COCTOSIHHS OCHOBAHMH M NOA3EMHEIX
KOHCTPYKIIHH;

HAaTYPHEIE MCCJACAOBAHUA JNedDOPMAIHOHHRIX U IIPOYHOCTHHIX CBOMCTB
rPYHTOB;

JJadopaTopHBIe HCCACHOBAHUSA (PH3UKO-MEeXaHUUYESCKUX CBOMCTB FPYHTA;

NPOrHo3 MNOATOIVIEHHA MNPOMBIIUWJIEHHOH IMIOMAAKK M H3MEHeHHA
CBOHCTB T'PYHTOB;

COCTaBJIeHHE 3aKJIOUCHHUS.

3.5. I'eonesnueckass cheMKa BHIIOJNHACTCH B COOTBETCTBHH C PEKoO-
MEHAAUuAMH, H3NOXEeHHLIMH B PyKoBOjACTBe 110 Ha0/MoLeHHAM 32 Aedhop-
MalUusIMH OCHOBAaHMHM H (yHAAMeHTOB 3JaHuii u coopyxenwit. M., Crpoi-
u3fat, 1975, MHCTpYRUMH [0 OpPraHu3aluy K POBEACHUIO HAGJIIONCHUH 32
Pa3BUTHEM OCaJOK 3AaHUA (COODPYXKEHHH), BOJH3H KOTOPHX OCYLIECTBJIA-
ercs HOBOE€ CTPOUTEALCTBO (¥YKazaHus MO yCTPOUCTBY (PYHIAAMEHTOB OKO-
JIO CyLIeCTBYIOIIMX 3JaHHA M coopyxeHuit, Jleauurpana, 1980).

3.6. BriObop mecTa wHCCAeAOBAaHUS CBOHCTB TPYHTOB ONpPeAEseTcs
dajauer H3LICKaHuU: obllee 00CJACOBAHHE UJIH BHIABJICHHE CTElEHH CXH-
MaeMOCTH TPYHTOB B Ipefiejlax 30HR AedODMHPOBAHHA OCHOBAHHUSA CV-
HIECTBYIOIIUX 3AaHHH.

B nepsoM ciydae OypeHHue H 30HAHDOBAHHE BBHIIOJHAIOTCA IV YTOU-
HEHUS XapakTepa HaNJacTOBaHUH (IOPSOK 3aJeraHusl JIHTOJOTHYECKHX
Pa3sHOCTeH, HX (DM3HKO-MeXaHHYeCKHe CBOHCTBA, YPOBEHb IPYHTOBEIX BOJ,
HaJIM4He KYINOJOB I'PYHTOBHIX BOJ).

Bo BropoMm, kpoMe yKa3aHHHX BHIIe, GypeHHe, 30HJAUPOBaHHEe U
IypdhoBaHHe NPUYPOYMBAIOTCA K YacCTAM 34aHUfA, pPasJUYaIIUMCH NO
Harpyskam, rayOuHaM 3aJI0KeHUA M BPEMECHU BO3BEACHHA.

3.7. MecTa yCTAaHOBKH reOJe3NyecKuxXx 3HAaKOB, OypeHHUs, 30HAUPOBA-
BHUR ¥ MypHOBaHHSA ONPEACJAITCA B YBA3KE C PaCHOJOXEHHEM HHIKe-
HEPHHIX CeTeH U JHOJKHB! OBITh COIVIACOBAHK C TEXHHYECKHM OTHeJIOM
NPEANPHATHA M COOTBETCTBYIOIHMH HHCTAHUHAMH ([VIaBHBIM >SHEpreTH-
KOM, TJVIABHEIM 3JIEKTPHKOM M T. IL).

3.8. K OypoBmM paboTaM M DHIThIO HIypHOB AONYCKAIOTCA JHILa,
H3VUHBIUNNE NPABUJA TEXHHUKU (0e30IACHOCTH, KEHCTBYIOUYE B U3KICKATE/b-
CKOH OPraHHM3amuM, a TAKXKe IIpaBHJia TeXHHKH 0e30HacCHOCTH TOro npep-
npusrua (nexa), riAe BHIOOJHAOTCS paboTh.

3.9. I'ny6una OypeHHs ¥ 30HAMPOBAHHSI NPHHHMAIOTCHA B 3aBHUCHUMO-
CTH OT THNA 3/ aHHS, €ro pasMmepos, lIara KOJOHH KapKacHBIX 3XaHUN H
Harpy3oK, NepeflaBaeMulX Ha KOJIOHHY. PexoMeHayeMhle rayOHHHI Oype-
HHUS OT YPOBHS NOAOLIBH (YHAAMEHTOB KAaPKACHHIX NPOMAIIIJICHHBIX
sfaHuil nprBefeHH B Taba. 2 m 3. B Taba. 2 — Aas KapKacHHRIX 3JaHUH
PA3IMIHEX TUIOB ¢ (yHAAMEHTaMH MOX Hecyl¥e KOJIOHHBI; B Tabj. 3—
ANS 3JaHHE M COOPYXEHMHA ¢ MIUTHHMH ¢ynmzaMeHTaMu. B aTux Tabnau-
1ax pacueTHble TIYOMHE OypeHHA ONpefesIeHH AJs caydaes, KOrfa oc-
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Tabanuma 2

Sl

E Pacuetnas rayOupa Gypenns CKaxxHH
5 B OCHOBaHUHX, CJOKEHHHIX I'DYHTAMH
% - _ _—
H -
| msomemytun | E | | g | oo recuompnt ron
= o 7 -
= o ég Q8 0,2 I 0,4 | 0.6 | 0,8
1 i | 10 7] 9,5] 9| 85| 8
9 1000 11 0 7 | 85| 8| 75| 7
3 m | 10 7 | 95| o9 | 85| 8
1 v | 11 8 | 10 10 | 9 9
5 1 | 12 9 | 11 11 | 10 9
6 m | 0| 71| 95| 9| 85| 8
7 | 1000—2500 m |11 8 |10 10 ] 9 9
8 v | 12 9 |11 11 | 10 9
9 1 | 14 | 10 |13 12 |11 | 11
10 m | 12 o |11 11 | 10 9
11 | 25103000 m | 13 | 9 |19 12 |11 10
19 v | 14 | 10 |13 12 |12 | 11
13 1| 16 | 11 {5 14 | 13 12
14 i | 12| 10|13 12 | 12 10
15 | 901010000 | v [ 15 | 31 112 | 13 |12 | 1
16 v | 17| 12 |16 15 | 14 13
17 1| 18] 13117 16 | 15 14
18 | 16 [ 11 |15 14 |13 19
19 | 10010—15000 [ .o | 37 | 12 |16 15 | 12 13
20 v | 19| 13 |18 17 | 16 15
91 | 15 010—20 000 14 | 19 18 | 16 15

1‘20

Ilpumevanne Tun I— omHOdTaKHEIE 3HaHHSI LEXOBOTO TUIIA;
Il — MHorosta)<Hble 3JaHAA C IIaroM KOJOHH B 0BGOKUX HanpasJeHNaAX 6 M:

obman mupnHa 6 M (B ocsux paxos); 111 — npu o6medt mapuEe B Ocsx
psgoB — 12 m, IV — 18 m.

HOBAHHE CJIOXKEHO JHUO0 TOJBKO IIHHHCTHIMU, JU6GO0 TOJNBKO NeCUYAHLIMHE
PPYHTaMH, au00 OJHOBPEMEHHO I'NIMHNCTHIMY H HDECUANLIMH TPYHTaMHu IpH
PASIMIHBIX COOTHOWIEHHSX CYMMapHOR MOIMHOCTH cloeB mnecka (fy,)
B Npefieiax TJayOHHB, COOTBETCTBYIOMIEH CJOXKEHHMIO OCHOBAHUS TOJIBKO
TIMHHCTEIME rpyRTaMr (Hp,), T.e. npu otnowennn hy;, k Hyp, paBHOM
0,2; 0,4; 0,6; 0,8.

B cayuae, ecim HMXKe YKasaHHOTO YPOBHS 3aJIeraioT IPOCaJOYHLIE
HJH CRafble IPYHTH ¢ MomyneM Redopmanmnu menee 10 MITa, ray6uua
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TabGamuma 3

PacuerHas riryOuna OypeHHES, M, B OCHOBAHEAK,
CJIOKEHHKX TFDYHTAMA

Cpejiaee
[Ileprna | papBlicHue

No dbynpaa- fIog IO~ FJBHACTEIMEA F TIeCYaHbifH [pH

f1.1n. ] MeHTHOH NOMBOH hco?ffﬂfﬂmeﬂ h)

- e -
IJIHUTE, M d)YHJIﬂMf;H! rJ;:iIH;Hc Hbt;,:% 1 D, 6
|
| o2 | 0.4 \ 0.6 | o,
— | -

1 200 11,5 8 11 10 10 9
2 10 400 13,56 | 10 13 | 12 | 10 | 10
3 600 16 11 15 14 13 12
4 200 | 13 T o le[ululmw
5 20 400 156 11 14 13 13 12
6 600 16 13 | 16 15 14 13
7 200 14 10 i3 13 13 11
8 30 400 17 14 16 16 14 13
0 600 20 14 18 17 16 l 15

—_— — 3
10 200 16 ll 5 l 14 13 |12
11 40 400 9 13 17 16 15 14
12 600 22 15 l 20 19 18 I 16
13 200 17 13 16 15 14 l 13
14 50 400 20 14 19 18 17 15
15 600 23 16 23 21 19 ' 18
16 200 20 19 | 24 23 21 20
17 100 400 30 21 29 27 25 23
18 600 35 25 33 31 29 27

[IpaMevanune JononsurenbHas K PacueTBoil raybmie f,, 30-

HbI ,uecbopMHpoBaHHﬂ OCHOBaHHMf rayOmHa OypeHusi ckBa)XHHH (Ahg):
JJIsT MAAT mHpHHOK R0 50 M — Ahs=2 M; aas WIHT wEpHHON 0T 50 no
100 m ——ﬁhﬁ-—-‘! M.

OypeHHs] MPHHEMAETCA He MeHee | M HHIXe NMOJOWBH CJOA STHX TPYH-
TOB.

Bypenre ckBaXXHH BREINOJHAETCA HERNOCPEACTBEHHO NOJ 3AaHHEM MU
B 30HE BJHSHMSA 3JaHHA Ha jAedopMalpH TIpyHTa OKDPYXKAIOMEro OCHO-
Bandsl, I'pagunma 30HE! BJHAHUS 4 — PACCTOSIHHE OT BHEINHEH KPOMKHU
dyRAaMeHTOB A0 rpaHmMOE! 006JIacTH BJAHSHHS, OoNpeleaserca no dopmyle

u=0,5(Hpg—2)/2, (1)
i0



rae Hpe— TpebyeMass raybuna OypeHHA CKBaXHH, onpejenasemas HO
Taba. 2, 3.

3.10. Bypenue BHe NPOMBILIIEHHBIX H TFPaXAAHCKHX 3JaHUH IPOUS-
BOAHTCS MEXaHM3NPOBAHHEIMH YCTAHOBKaMH, CMOHTHDOBAHHBIMU Ha TPaK-
TOPE WJH aBTOMOOHJIE.

B crecHeHHMX YCJAOBHAX LEHCTBYIOIMHX IEXOB NPUMEHAIOTCA KOMII-
JeKTH AJ51 PY4YHOTo yAapHoO-BpamareabHoro OypeHHsl CKBAXHMH JHAMET-
pom 89 u 127 Mwm..

3.11. Ot6op 006pa3uoB rpyHra HEHapYIUEHHOH CTPYXTYPH [OPOH3BO-
AMTCSL He pexe ueM uepe3 | M Mo rayOHMHe CKBaXHH, B COOTBETCTBHM
c tpe6opanuamn 'OCT 12071—84.

OGpasus BOAOHACHILCHHHX TPYHTOB HEHapyUIEHHOH CTPYKTYDH
oTO6upaoT u3 mypdhoB B METaJJIHYECKHE OOOMMbBI ¢ MECTKHMH CTCHKaAMH
paamepom 200X200X% 200 mMm. 3 ckBaXHH — TOHKOCTEHHBIM TPYHTOHO-
com auamerpom 100 MM, KOTOpHIH BAaBJAMBaercd Ha ray6udy 50 cMm oOT
320051 CO CKOPOCTbIO He Oojiee 3 M/MuH. O0pasius FPyHTa TILATENBHO
VNAKOBBIBAIOT MapJed ¢ NapaduHOM HJH NOKDHIBAIOT CJIOEM JIaTEXCa,
3anapaduHHpOBaHHKe 00pasub JOJMXKHE OHTbh HCIHITAHL B TeyelHe He
goaece 15 pHeH, NOKPHITEE JATEKCOM B TeyeHHe 4D jpHeq.

3.12. Hamenennsi pedOpMAUNMOHHKIX H INPOYHOCTHEIX CBOHUCTB TPYyH-
TOB, JJINTEJbHOE BpPeMs HAXOAUBIIMXCSA B HAMPANKEHHOM COCTORAHHY, OI-
pefesioTC Ha OCHOBAHMH CPaBHEHUS BeJUUMH MOAVJeil ZedopMaliu
U NapaMeTpoB CABHrAa TFPYHTOB, OTOODAHHEIX HENOCPEACTBEHHO MOJ CY-
IIECTBYIOIUM (PYHAAMEHTOM 1 Ha pacCcTOosHMN 5—06 M OT Hero, Ha He3a-
CTPOEHHOM YYacTKe.

3.13. OT6op 006pasuoB rpyHTa HEHAPYUIEHHON CTPYKTYPBI BHIIOJAHS-
eTcsl 110 JUHHH OCH MOAOLIBRE ¢yHaaMeHta uepesd (,3—0,5 m u3 myp-
doB rayouHon He Menee 0,5 M HuKe nOAOIIBHE (hyHAEMEHTa U NPOOLY-
PEHHHIX CO AHa Wyp@doB ckBaxu. CymMMapHas rayouHa otéopa J0OJKH2
ObiTe He MeHee 2b (b — wmpuHa dbyHzaMenra).

3.14, ®usuko-MexaHwdeckue CBOICTBA TPYHTA ONPEJILHAIOTCST HE-
NOCPEACTBEHHO Ha MecTe OTOOopa 06pasuoB H3 mwypda H CKBaXHH C
NOMONILI0 NpuoopoB nonaeBoi nabopatopuu [1J1J1-9.

3.15. B crecHeHHBIX VCJAOBHAX JCACTBVIOMIEr0 TIPEJANPUATHSI Je-
(GOpPMaUHOHHBIE H NPOYHOCTHRIE XapPaKTEPHCTUKN TPYHTOB B HaTYPHBIX
YCJAOBHAX MOTYT OBITH ONPEAENeHH CJAEAVIOMUMH IOAEBHIMH  METO-
JaMHu:

cTaTu4eckuM soHauposanueM (I'OCT 20069—81);

npeccuomerpuen (I'OCT 20276—85);

CTATHYECKUM HArpyIKenHeM:

a) KPyrJaeiMH WTaMmaMu naomanapio 5000 cm2;

0) ma raybnHax Huxe 3 M — mTamMnoM Iomaneio 600 cmZ &
CKBaXHye guameTpoMm 325 Mwm;

B) ABYMs IapajiiesibHO YCTAHOBJCHHEIMH HAa HEKOTOPOM PACCTOSHHH
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NPAMOYTOJBHAIMU CTEHOBRIMH OJOKaMH, HarpyXeHHRMH OMHPANOIIUMUCSH
Ha 006a 0J0Ka COODHEIMHE JE€MEHTaMU;

BpamateabanM cpesoM (FOCT 21719—80);

9JEKTPOHHO-AaKyCTHUECKHM, VJABTPA3BYKOBHIM ¥  PafAHOHU3OTOIIHEIM
KapoTaxeM.

3.18. I'pamcocraB, nJIOTHOCTH, YACHbHLIA BeC, BJIAXKHOCTb, NAACTHY-
HOCTb H HapameTrphl CABHra omnpeneasiior ¢ yderom tpebosapuii ['OCT
12536—79, TOCT 5180—84, 'OCT 12248--78 c u3m.

3.17. JlaGopaTopHble KOMIPECCHOHHHE HCCAefoBaHHA Aedopmanm-
OHHBIX CBOACTB I'DYHTOB, HAXOAUBHINXCH JNJHUTEAbHOE BPeEMs B OCHOBAHHU
CYIIECTBYIOMUX COOPYKEHHH, NPOUSBOASATCA ¢ YIETOM BO3ACHCTBHA CYM-
MapHHIX BEPTHKAJbHHEIX O, ¥ FOPU3OHTANBHBIX Oy, Oy HAUPSIKEHHH, OIpe-
JeJasieMRx no dopmynam:

Oz = 02 —+ Ozp,;
Ox = Oxg - Oxpyg,

Oy = Oyg I Oypo.
B stux dopMmynax:

O,z = V2,
v

Oxg = Opg = _ V%

Ozpg = %, Py,
Oxpg = %4 Po>

Oypg == %yPo»

rie po— CpefHee AONOAHUTEJIbHOE YJeJbHOE JNapjeHHe Ha ypOBHE IIO-
AolBH (GyHAAMeHTa OT HarpyskKm Ha (QyHJIaMeHT.

Kosppuuuent @z €x, ay npHBeNeHm B Taba. 4 AAf TPEX OTHO-
LIEHHA CTOPOH NJOLIAAM HArpyXeHmAA: n=g¢/b=1; 2 unu 3 nOo BepTHKa-
JISIM, IPOXOAAMHM O ceépeiHHAM HPOAOQJbHEX CTOPOH PYHIXAMEHTOB, KAK
IOKa3aHo Ha cxeMe Ttaba, 4 (HauboJsice BepOsITHHE MecTa OoTOOpPa MOHO-
JHTOB ¥3 CTe€HOK wypdos). Haa cnyuaes, Korga or00p MOHOJIUTOBR
NIDOM3BORHUTCHA Y TOPIEBHX CTEHOK NPAMOYT'OJBHEX (GYHIAMEHTOB Halpsi-
MEHUA Oz, Ox H Oy ONPEACNAIOT NPHOIAXKEHHO ¢ HCHOJNB30BAHHEM TEX JKe
KO3(DDHOAEHTOB, MOCKOJABKY MJIS STHX TOUeK Oz Oy ¥ @y OTIHYAIOTCH
He3HAaYUTENbHO.

3aBHCHMOCTH Il pacyeTa BeJUYHH Oy, IPH KOTOPHX CJAERYeT
BRINOJHATh NPEABAPHTE/NbHOS YILIOTHEHME 00pas’loB B KOMHOPECCHOHHOM
npubope, B COOTBETCTBHH C DA3JHYHEIM COYETAHHEM BepTHKaAbHRIX M
FOPH3OHTAJNBHEIX HANPSXKEHHN ¥ CTPYKTYPHOH NPOUYHOCTH, NMPHBEACHH B
tabi. 5. 3HauemMst Gopp AJA I'IHHHCTHX IPYHTOB B 32aBHCHMOCTH OT KO-
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shuHeHTa NMOPUCTOCTH e H IoKasatend TeKyuecTs [; IPHBeJEHH B

upua. 2.
Tabnumna 4

a a a
@g jﬁy F‘ - %_v
> O LYy \
X X ¥ x
Touka 1 Touga 2 Touxa 3
E“ al/b=1; x/b=1; y/a=0 a/b==2: x/b=1; y/a=0 a/b=3; .‘?&'/b=1; y/a=0
H - e ——
& 0.2 , oX , ¥ 0.2 I ox I ay oz I oX I oY
0o | — _ I A T — —
0,25| 0,497 0,282 0,294 | 0,4%4 0,328 | 0,328 | 0,496 | 0,361 { 0,326
0,5 | 0,479 0,213 0,178 | 0,487 0,26 0,26 0,49 0,281 | 0,279
0,75 | 0,444 0,156 0,101 | 0,481 0,201 | 0,201 | 0,487 | 0,22 0,235
1 0.4 0,112 1 0,055 | 0,46 0,151 | 0,151 | 0,471 | 0,168 | 0,195
1,25} 0,355 0,079 0,028 | 0,435 0,112 { 0,112 | 0,453 | 0,126 | 0,16
1,5 | 0,312 0,055 0,013 | 0,41 0,081 { 0,081 | 0,434 | 0,093 | 0,13
1,751 0,274 0,038 0,004 { 0,38 0,068 | 0,058 | 0,411} 0,068 | 0,106
2 0,24 0,026 0,000 { 0,351 0,041 | 0,041 | 0,386 | 0,047 | 0,084
3 0,146 0,006 | —0,005 | 0,244 0,008 | 0,008 } 0,20 0,011 | 0,033
4 0,095 0,000 | —0,0056 | 0,168 0,001 | 0,001 | 0,213 | 0,001 | 0,011
5 0,066 0,002 | —0,004 | 0,121 0,003 | 0,003 | 0,16 0,004 | 0,003
6 0,048 —0,002 | —0,003 | 0,096{ —0,003 | 0,003 | 0,123 | 0,004 | 0,000
7 0,036 —0,002 | —0,002 | 0,060{ --0,003 | 0,003 | 0,096 | 0,004 } 0,002
8 0,028} —0,001 | —0,002 | 0,054 —0,003 | 0,003 | 0,076 | 0,004 | 0,002
9 0,023y —0,001 | —0,001 | 0,044| —0,002 | 0,002 | 0,062 | 0,003 { 0,002
10 0,018 —0,001 | —0,001 | 0,036} —0,002 | 0,002 | 0,052 | 0,004 | 0,002

[TocnenoBaTENLHOCTD HCOBITAHAN NPUHEUMACTCS CASAYIOIIeH: o6pas-
[ 'PYHTA HArpyXawT B KOMIPECCHOHHOM SKB,

npubope AC YPOBHA O,
pocie crabunusanmm pedopmauuii npu oo

o0pasHe Harpyxaror
ctynedaMg mo 0,056 MIla (0,5 krc/em?) pmo npasaenus 0,2 MIla
(2 xrc/cM?), He MeHee.

Monynn nedopmanum oUpeeNsioT B AMANA30HE XABAEHUH OT G2

no [0 +0,2 MITa]. [Ian onpejeserdsi CTPYKTYPHOR NPOYHOCTH MOXK-
HO BOCIOJb30BATECS (DOPMYJOH, moayueHHo# A. YTOHOBHM,

UGTP -— 20 Cas 'Pj(l —_ Sil‘l q}) )

rle ® ¥ ¢-— NPOUYHOCTHHE XaPaKTEPHCTHKHA T'PYHTA.

B Tex cayuasx, Korza Tpedyerca ompeaeNATh MOAYJHE BO3Bpamawo-
mwedca pepopMannm (yCTPOHCTBO KOTJOBaHA BOJH3H CYINECTBYIOUIErO
dyHaaMeHTa, YaCTHYHOE CHATHE HATPY3KH C PEKOHCTPYHPYEMOIO CY-
IecTByomero pysgaMenTa), a Takke MOAYJAH BTOPHUYHON AedhopmanuH
(Bo3Bpamenre rpynTa B KOTJIOBaH, BO3BpAlllcHHE paHee CHATOH YacTHY-
HOH HArpysku) cJenyer: nocje crabuausanuu Aedopmanufi NpH gasJe-

2KB
HHR G, VMEHLIIUTh JABJEHHE A0 VPOBHA [0'9'3“‘ ~Pcnr), TAE Pon
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Taoaununa o

SOKBEBZJCHTHLIE AABJACHUA NPEABapPUICIBLHOTO
yriloTHeRHsT o6pasna rpyHra HeHapYUICHHOMH

CTPYKTYDH B KOMIIPECCHOEHOM npréope pi“

CoueTanre HCXOAHRX AAHEHX

[ FeF T

UZP[]; Uchﬁ; (yypo; G;KB — [O'Z — v (093 - Gy)]/BB:
8 xE y& rie By = 1 — 2v2/(1 —w).
Ocrp = 0;
Oy = Oypy - Oyg: | 05 =0, —v (o 4 0 )]/B,
_ _ Z x /] R
Ox = Umpo ~+ Oxg; (3)
Oy == Oyp, i~ Oyg; Ocrp = U re g = 1—2v3/(1 =)

Oy = Gmpo + G'a:g: a2
Oy = Oypyg + Oyg; Ogrp < 03 T 200'1“13 (f‘? T l—‘v)]/ﬂm

Oorp << Ox; Ogrp << Oy e By — 1 — 2v2/(1 — v) (4)
E — — — .

- l 'v

o l l—w
Gz - Uzpu + azg; (5)
Gcrp < Min (0z; Oy); rie Pg, = 1 —v2/(1 —w).
Terp > Ox.
0z = UZPU + Uzg' >

et . v
Ox == Oup, T Oxgs aﬁ“:[az—wx-{-v (lﬁl_)ﬁch]fﬁnlr
Oy = Oyp, + OyE; - (6)
Oorp < min (Uz; U'x);

rae = ] — ¥2/(] — ),
GGTp ~ Gy. ﬁﬂl ( )

IIDUHEMACTCH 110 3dA4HHIO, a NPH €Iro OTCYTCTBHH IIPHHHMAETCA Pecp=
5KDb

=0,1 MIla npu o, =03 MIla u pw =02 MIla npu o3 =
=0,4 Mlla; npoMeKyTOYHEle 3HAYCHUs NPHHHMAIOTCA II0 HHTEPIOJISLIH,

COOTBETCTBEHHO MOAYJH BTOPHUHOH Jedopmaltuu ONpeAcnsiioTed B Jua-

" B
N230He NaBJeHul OT [0, > —peg] A0 Go1°,

3.18. JlaGopaTopHEle KOMNIPECCHOHHKIE HCCAENOBAHHS AedOopManion-
HbIX CBOHCTB I'PYHTOB OCHOBAaHIIfl, HaxoJsuerocs BHe oOJlacTH BJNSHNIS

14



CYILECTBYIOIINX B3HKAHHH, OPOBOAAT B CJCAYIOIIEH IOCJAEHOBATEJbHOCTH:
o0pasusl HeHADYINEHHOR CTPYKTYDPH HArpyKaloTCs A0 YPOBHS cOOCTBEH-
HOH Macchl IPYHTa; 3aTéM 00pasnkl pasrpyxXamT;, NOTOM BTOPHYHO Ha-
rpyxkator cryneusMup no 0,06 MIla no pmaenenus 0,4 MIla. Monyns ne-
dopMauuu Ex onpeaenseTcs Mo pe3ydbTaTaM KOMIPECCHOHHBIX HCHOBITA-
HH#, BoIYHCAsIETCS B AuanasoHe aasJiaeHui 0,1—0,2 MI]a.

3.19. B ToMm caydae, KOrjza H3bLICKAHHSA NPOH3BOASTCH HA ILIOIMAAKE,
rI¢ He oXuAaeTcd NMOBRINEHUA YPOBHS BOJK, KOMIOPECCHOHHHIE HCIBITA-
HUA BHIOJHAIOTCS Ha oOpasmax npupoAHO# BjaaxHOCTH. Ilpu nporuose
MOATOIJIEHHS HCIHTAHHS BHIIOJHAIOTCA Ha 0o0pa3nax NPHPORHOM BJaXK-
HOCTH ¥ BOJOHACHINEHHHX,

3.20. Beanumna Moayas negopMaunuy mno JgaGopaTOPHBEIM JaHHBIM
KOppekTupyercsa ko3(hpdHIueHTOM YCI0BMA paGoTh My=Emwm/Ex, rie Em—
MOAY/b AedopManuy OO pe3y/dbTaTaM LITAMNOBHX HccaexoBaHui. [lad
PacyCTOB BJANSHNA BHOBR BO3BOAUMEIX SJaHHH HA CYUIECTBYIOIIHNE HC-
10/1b30BAHHE CHPABOYHKNX JAaHHHX 0 Ze(OPMAUMOHHHX ¥ MPOYHOCTHLIX
CBOMCTBAX TPYHTOB HE JONOYyCKaeTcs.

3.21. Ilpu onpenenenuu aedOpManUOHHLIX CBOACTB F'PYHTOB B OCHO-
BAHHHM CYIIECTBYIOWIHUX 3AAHMHA CTATHYECKMM 30HAHPOBAHHEM BeJU4YHHA
MOAYAA pAedopMallAd BHYHCASACTCA II0 KOPPEASIMAOHHOM 32BHCHMOCTH
ps(Ex, my), Toe pg— CONPOTUBJCHHUS NOrPYKEHHIO 30HAA.

3.22. Beanuura Koapduuuenta Ilyaccona v onpegensiercst no CHall
2.02.01—83, mpaa. 2, n. 10.

3.23. Illypdul aas1 orfopa rpyHTa HCHOAL3VIOTCA € UEJBIO 00caexno-
BaHKMA MOA3CMHHX KOHCTPYKIMH M YTOYHEHHS IJayOWMHH 3a/J0XKeHus H
pasMepoB (PYHAAMEHTOB, COCTOSHUS TUAPOH3OJALNK M MaTepuana PyH-
JaMEHTOB, HaJUYHUA U PAa3MEePOB CBad, COCTOSHHUS IPYHTA HECYILETo CJa04,
o0paTHOA 3acHIKY H T. II

3.24. Ilocae orbopa oGpa3ioB U 00CACAOBAHNS KOHCTPYKUHUH INyp-
B AO/XKHE OHITL 3aNOJHEHH TPYHTOM OPH BJAXKHOCTH Ha Ipelene
pacKaThHBaHUs IOCJAOHHEIM VNJOTHEHHEM A0 IJIOTHOCTH B CYXOM CO-
CTOSIHUM pg=16—16,0 xH/m3.

3.25. IIpornos w3MeHeHMA YpOBHS TPYHTOBHIX BOJ IPOA3BOJKHTCSH
corJacHo PekoMeHpalMuaM N0 NPOrHo3aM NOATONJICHHS IPOMBINIJIEHHRIX
upeAnpusTan rpyatosuiMu Bogavu, BOATEO, ITHUUC, 1976.

4. METOAUKH PACUYETA
NEPEMEHHDIX KO9PPUILLUEHTOB XECTKOCTHY,
OCAJOK M1 KPEHOB CYIRECTBYIOIIUX

PYHIAMEHTOB OT BJAUAHUA ¢YHIAMEHTOB
BHOBD BO3BOAHUMBIX 3JAHUH

4.1, MeTopuka pacuera BJARAHHA HOBOTO JEHTOYHOTO PYHAAMEHTA HA
CYWECTBYIOIUNA JEHTOYHBIM (yHAaMeHT. B6JH3n cymecTBYIOMEro JeH-
TOUYHOro <¢ynnamenra (1) Bos3BoauTcs HOBHIE ¢yEmaMent (2), ToxKe
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Puc. 1

a) CxeMa pacooJsOXeHHS CYIMECTBYIOIIEro ¥ HOBOIO JIGHTOYHRIX (DYHZAaMeHTOB
6) Ceuende no apHAN J—I
I — HOBRI# yHAAMERT: 2 — CYIIECTBYIOINKHA dMYHIXAMEHT

JenTouHu#. CymecTBYIOIME GyHIaMeHT XapakTepH3yeTcs IMIMPHHOH JIeH-
TR @;, CYMMapHO¥# BepTHKaJbHOH Harpysxo# N; W CcyMMapHHIM BHeI-
HuM MomeHnTtoM M, (puc. 1). OcHOBanue NPHHATO OXHOPOAHHIM CO CBOH-
MH HHTerpajJbHbIMH mnapaMerpamMu C; u S. Tak Kak ¢yrZaMeRT BO3-
BelleH MaBHO, NOA 3THM (PpyHZaMeHTOM CJIOA OCHOBAHHS Ha HEKOTOPO#A
rmyOnHe VIVIOTHEH H HMeeT HHTerpanbHHE napamerp C yop®  T1OBRIA
dyafaMenBT UMeeT CBOH a, No, Ms. OcHOBaHHE OZHODOAHOE HEYMJOTHEH-
Hoe. PaccTosHHe MeXAy (yHIaMeHTaMH ¢ npuBefeHo Ha puc. 1. Bce
BEJUYHHL], XapaKTepPH3YIOmIUe CYIIEeCTBYIOLlee COOpPYKEHHe H OCHOBaHUE
MOJ HHM, 3alHCHIBAIOT C HHAEKCOM «C», a AJsi HOBOro (yHAaMeHTa—<H»

Pacuer nepeMeHHEIX KO3(h(QHUIHEHTOB XECTKOCTH OCHOBAHHA CYINECT-
BYIOIIEro (hyHAaMeHTa ¢ YU€TOM BHOBL BOSBOAHUMOro COOPYIKEHHS Beler-
csl B CJeAYIOIIEM Hopsiake.

1. CocraBasgerca pacdeTHas cxeMma.

2. OnpenensioTcss HATErpadbHHE XapaKTepPHCTHKY OCHOBAHHA cCyIie-
CTByIOmero ¢pysjaaMeHnTa 0e3 yyeTa ¥ ¢ yueTOM YINPOUHEHHSI OCHOBAHMA.

3. OnpexeasioTcs CABUIOBHE CUJE B3aUMOAECHCTBHS HA IPaHHOE HA-
rPYXEHHOr0 Yy4YacTKa, mepeMeHHHE KO3(POHUIOHEHTH XKeCTKOCTH OCHOBa-
HHUS, CPeAHSAS Ocajika (DyHAAMEeHTa C YUeTOM YNPOYHEHHS OCHOBAHHA.

4. OnpefeasioTCA HHTErpajJbHHE I1apaMeTPH OCHOBAHHS HOBOIO
¢GyHAAMEHTa, CABHrOBHEe CHJAHN Ha rpanduax (yHgaMeHTa, CPeIBHUH KO-
9(h(DHINEHT IKEeCTKOCTH OCHOBAHHUS M CpeAHAs ocanga GyHgaMeHTa,
a TAaK¥Xe OCaJIKH OKpPYXKaIouell MOBEpXHOCTH.

5. OnpeliensdioTc mepeMeHHBle KO3(D(PHUIUEHTH KECTKOCTH OCHOBa-
HUS CYINECTBYIOINEro (yHIaMeHTa ¢ VYeTOM BJHAHUS BHOBb BO3BOIH-
MOro, UCI0JIb3YSl NepeMeHHble KO9POUIUEHTH! XKECTKOCTH U CpeJHHH KO-
2P OHUIHUEHT XeCTKOCTH CYIecTBYIoLUlero yHaaMeHTa.

PaccmoTpuM nepeunc/eHHble 3TAlLl pacuera.
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Pacuernan cxema

Kaxzanit u3 paccMarpmBaeMhX (YHAAMEeHTOB DAacCCUHMTHBAETCSA Kak
OAHUHOYHEI. I[Ipn 2TOM oOCHOBaHMe pacujleHsieTC Ha MNPAMOYTOJBHEE
YyYacTKH eAMHAYHOA IDAPHHE. KPDOMKA YYaCTKOB MPHYPOUHBAIOTCS K KPOM-
KaM (OYHAAMeHTHRIX JeHT. Tax Kak pacueT yuydThHBaeT paboTy KaxIoro
dbyHAaMeHTa KaK OJHHOYHOrO, TO CXEMa COJEpPKHUT TOJNBKO OAHH (YH-
JaMEHT, CYLIECTBYIOIHA HJIK BHOBbL BO3BOJHMBEIH.

Mexay yuacTKaMH OCHOBAHUSI BBOJSATCH HEH3BECTHHIE CIBHIOBLIE
CUJILI B3aHUMOJEHCTBUS X.— AN pacueTa CYNIECTBYIOWIEro GyHaaMeHTa
H Xy — AJs1 pacdeTa HOBOIO BJAUSIOMIEr0 (ryHAaMeHTA.

Pacuer ocadxu 00UHOYHO020 CYWLECTBYIOWE20 ACHTOYHO020 (PYHOAMEHTH

ITo CHrI1 2.02.01—83, npna. 2 omnpenensieTcA HUXKHAA rpannna
ckuMaeMmon Toaum Hp, a HMeHHo:

1. Onpegensiior AONOJHHTEJNbHOE HANPSAXKEHHe HA IPYHT Ha raylm-
He Z OT IOJAQIUBHE (PYHIAMEHTa

Ozp = (P — 028), (7)

rie o onpeaensiercs no CHnall 2.02.01—83, Ta6a. 1, mpua. 2.
2. Ha Toii e rnyOmue ompelessiOT BepPTHKalbHOE HalpsXeHHe OT

COGCTBEHHOH MAacCh I'PYHTA Oz

O,g = Yd, (8)
rie d —rayOnHa 3ajJoXeHHsi (QyHAaMeHTa OT YPOBHA IVIAHNDPOBKH
(cpenuss B npeAesiax 3faHuA); Y — YAGJAbHL BeC MPYHTA, PACHOJIONKEH-

HOro BHIIEe HOAOIIBE (BDVHIaMEHTa.

3. 3naueHue 2, IJs KOTODOro

M eCTh BeiMuMHA Hp ..
4. Tlo ucxopuo# Bequunse flp, ONMpe/iesAIOT 30HL Ae(POPMHUPOBAHHS

cJIOEB IPYHTA OTHAENbHO JJsi onpefenenus mnapamerpa C,—Hp(C)) =
S—H,(S).

fy (Cde=H Pe + Z hinoncw z‘inonc'rl (10)
‘pomcy
Eﬁinoii:c'r'é 10 MI'Ia,
2 -0,
rAe ?"inonc’r =1— Eﬂino;u;c'r 10 (11)

[IlpanmMeuanne. Ilog sHaK CyMMH BKJIIOUAIOTCSl 8aJeralolniye He-
FIOCPEACTBEHHO APYr 3a APYroM NOA MOXOWBOH pacyeTHOro ciosa Hp,

¢la0Ke cJoH rpyHTa.

]
I=
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Eui < 10 MH&
rae A, =1— Egi 10—°; (13)
§ — KosimdecTBO cjoeB, Boluegmee B Hyp(C))ec.

o. OmpefensioT HATErpaJbHEA HapaMeTp Ci, CONPOTHBJEGHHUS OCHO-
BaHUS cKaTHIO Oe3 yueTa ad(PeKTa YIIIOTHEHASN

Cre = Eapo/| (1 =V, ) Hy (€, ] (14
/
by — foy
Enp, = kf/E Euii ¥ (15)
=
J /
Vop, = X [V: hz]/Z hy, (16)

Tle | — KOJHYeCTBO CJ0EeB I'PYHTa, BomeAluee B Ay (Cy)e; Az — TONWHE-
Ha (-TO cJosi rpyHTa; v; — Koad¢nuuent Ilyacconma i-ro cjoss rpyHra;
Eo: — MoRyas nedopMaunum i-ro cjaod rpyHta; k; — kosbGHIHEeHTH, On-
peaensemeie 1o CHull 2.02.01—83, Ttata. 4.

6. QunpepensieTca napaMmMeTp pacnpeieJUTeJbHOH CNOCOOHOCTH OCHO-
BAHH A

S¢=0,177Hy (S) — 0,0111a,. (17)

7. OnpeflenflOT UHTerpaJbHEA HapaMeTpP CONPOTHUBJEHHS OCHOBAHHUSA
CHATHIO C VUETOM 2(htheKTa VIVIOTHEHHUS OCHOBAHUSA

_ . ,
CIYHD o EYHP/[ (I v"pc) Hy (Cl)c] ’ (18)
Eyup = 01 0203 Mg Enp,, (19)

TAe 01 — KO3((PHUHEAT MNOBLINIEHHs MOAYJAA AedopMailu¥ OCHOBaHHSA,
VYATHIBAIOIGHE YRJAOTHEHHE IPYHTOBOIO SApa; O — KO3(M(HIHUEHT IOBH-
eHUsT MOAYJAS Ae(pOpMALNH, YYUTHIBAIONIUA MAJHTEJBHOE BO3JeHCTBHE
Harpy3kH Ha OCHOBAHHE: O; — KOS(M(HNMEHT NOBHINCHAS MOAYAS Je-
¢dopManuy, YIUTHBAIOWHAN BOCCTAHOBJIEHHE CABHIOBHIX CBSI3eH B IJIACTH-
YeCKHX 30HAX: Mg — KO2MhhHIMEeHT, YYUTHIBAIONIHA nepepacnpenescHue
NJIACTUYECKHX jAedopmauuir npH padote PyHAAMEHTZ HAa HCKPHBJCHHOM
OCHOBAHHH.

Yunrrmeasa ¢opmyan (14), (18), (19), coOTBeTCTBYIOHIYIO KOpPpPeK-
THPOBKY MOXHO NPOBOAUTH, HE U3MEHSIST MOAYAA AedhOopMalyuH, a BHOCH
U3MEeHEeHHsI ¢pa3y B MUHTErpaJdbHHH NapaMeTp CONPOTHBJIEHHS OCHOBA-
HHA CIXKATHUIO, T, €.

Ciypp = 01 P2P3 Mg L1, (20)
8. Yuactox 4, HarpyxeHHHH (YHIaMEHTOM, paccMaTpHBaercsa Kak
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OTAENBHO CcTOoAuWMHA (pHC. 2). M,

[Ipy 2TOM mnapameTpnl OCHO- l’N'f
BaHAS CUNTAIOTCS A YIUIOT- - =] |
HEHHOIO OCHOBaHHfA. YyacT-
KaM OKpYXamwinel IOBEPXHO- | C, G, yrp |y c,
CTH INPHRIHCHIBAIOTCA TIapa- S S S
METPH HEYNJOTHEHAOrO OCHO- | H 7 L
BaHUS. X X

B sTrx npeAnonoXeHusax \ i
CIIBUTOBHIE CHJIBI B3aHMMOJEH- ) & ©

CTBHSI B MecCTaxX pacuJicHeHHS

ocHOBaHusl onpegeasanT wu3 Puc. 2. PacuetHas cxema jjsa cylliect-
BYIOHIEI'0 JeHTOUHOro hydxaMeHTa

VPaBHEHHH

(81,1 (3) - 81,1 (D] Xy - 01,5 (4) Xoa =+ Byp =0; 1)

([02,2 (4) + 62,2 (B)] X2 4 02,1 (4) Xy + Agp= 0.
61,1 (3) = 03,5 (B) = (SCyc)~%; (22)

81 (4) = 832 (4) = (SCyypp)~ + [0,5a —S (1 — e */5)/(1+
+e45)|/] @] Coypp 165 (23)
81,2 (4) = 80 () =— (SCypp ™ +[0,58—S (1 — ™) /(1 -

+ ¢/} |/ |a] Cryp /615 24)
Bp=—Ny/(SCuynp &) &= M,/ (8] Cryy 16); (29)
By, = N,/(SCrypp &) += M,/ (a3 Cryy 16). (26)

0. Onpe,nemm'r CPeAHHA KO3(DOUUHEHT MHKECTKOCTH HAarpyXeHHOTO
Y4acTKa OCHOBAHHUA

KBG == CI?HP [Ni/(Ny — Xy — Xca)]. (27)

10. OnpepenstoT CPemHIOID OCAJKY CVIIECTBVIOUIEro (PYHAAMEHTA C
UCNOJIB30BAHHEM CPeAHEro KO3(pQpMIHEeHTa XKeCTKOCTH

Sepp = N /[Fq KB.G]JC] = N;/[a; KB.cpc] : (28)

11. Onpeaensitor nepeMeHHble KOAO@MUIHEHTH HeCTKOCTH Harpyien-
HOI'O V4aCTK4 OCHOBaHUS

ch[[ —OLX_ -—-oc(?al—-x)] __{e —?al(gosx , E,----t:vf.x)] Xc:z

S (1 — e%%)

¥

29

rae o.=S-1; g; — JUIHHA Harpy2XeHHOTO Yy4acTKa OCHOBAHHS. &
YuyacToK mnpeanoJsaraercsl pasjeleHHRIM Ha n uacteil. [auHa KaX-
jnoro a;/n. KosdhduuueATH XeCTKOCTH ONpEeAesiioT B TOuKax a,/n. Kaix-
JOMY YYacTKy pasOHeHdsl INPHIHUCHBAETCH NOCTOAHHRI KO3DGMOUIKEHT,
PaBHBI CpelHEeMY apH(METHUeCKOMY 3HAuUeHHIl, HAfASHHBIX Ha Kpasx
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ygacTKa

()

Ky, = 0,5 {KB[ MG+ l)]—{—K, [—i:—;]} (30)

12. OnpepenaoT cpefHIOl® 0CafgKy GYyHAaMEHTa C HCIOALIOBAHUEM
f[iepeMEHHRIX KO3D(DUNUEHTOB XECTKOCTH

N S BT 0 YL N
{ i

Pacuer ocadku no6020 senrournozo pyndanenta
U e20 BAUARUA HA cyulecT8yrouyil

Pacyer ocankum GyHAAMEHTA HOBOTO 3JaHMA NPOMSBOAMTCH TaAK XKe,
KaKk H AJid CYIIECTBYIONIEro, HO 06e3 ydera ympouHeHHS ocHoBaHuA. IIpm
3TOM AJi HOBOrO JIEHTOUHOTO (DYyHZ2MEHT2 ONPEAENSeTCH CKOPPEKTHPO-
BaHABIA MOAYJIb RedOpManiHA OCHOBAHHSA

Ey = pgmg Enp,, (32)

rie P4— KO3(pPULUMEeHT MOBHIICHAA MOAYANA, YIHTHIBAIONANA OTHOCUTEb-
HOe YMeHbIIeHHe 30H IIaCTHYeCKHX HedopManHil ¢ BO3pacCTaHHEM ILIO-
majgd HyHiaMenTa

04 = 1 - bg/(10%), ecan by < 10 M;
04 =1~ 1/a—1, ecnu bg > 10 M.

[lo Benruuae Moayns E. onpejensercs HHTErpanbiui napamerp Cy
[locne ompenenennss cpegne#t OCaAKH Scp, PACCUATHBAIOTCS OCAAKH

OKpyXKamiome#l HOBEPXHOCTH NOJ CYMECTBYOIUM (yHAAMEHTOM KakK CBO-
SopHOH

5p (¥) = Sqp, € (CT*)/Sn, (33)

rie X — paccrosiide oT OJIMXKadIleyl K HOBOMY (pYHAAMEHTY KPOMKH CY-
IlecTByomlero (PyHaaMeHTa A0 paccMmarpeBaemMor Touku. I'panuna 30-
HEl BJAMSIHHS onpejensercd no m. 4.3.

Ocanxn onpefensioTcd B TEX JKe TOYKAX BHAA a4/, 94TO U Hepe-
MeHHBIE KO3(MAMUUMEHTH MXECTKOCTH CYNIeCTBYIOINEro (QyHAaMeHTA,

Onpedenerue KOIDPUUYUEHTOB HECTKOCTU CYUWECTBYIOWE20 (QYHOamenTa
C Y4eToM BAUAHUSA BMOBL 803800UMO20

Ilyctb cpefids 0CajKa CYMecTBYIOmero GyniaMenTa Sep , 2 Ka.op —
cpelHuE KO3(¢HIUHeHAT XKeCTKOCTH OCHOBAHHS IOJ HHM, M NycTh Sp(x) —
OCaJAKH BJNSHHA noJ, dyHaaMeHTOM. MATerpajbHHH mNapaMerp COIpo-
TUBJICHHS] OCHOB2HAs CXKATHIO CYMECTBylomero gynaamenta Ciy, ., ¥ HO-
Boro ¢(ynnamenta () . Torga KO3((HUIHEHTH KeCTKOCTH CYMECTBYIO-
L{ero GyHaaMeHTa C YUeTOM BJHAHHA ONPEAENAoTCa mo ¢opMyae

Kp (x) = Kg /{1 + Ci1; 88 (¥) [Crypyg Scpel} - (34)
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Ecnd cymecTBYIOIHN (QYHAAMEHT AABHO BO3BeJEH H OCaJKH OCHO-
BAHHA NOA HUM crabmiusmpoBanuch, B opmyne (34)Kp, =Ks.cp.,,
B NpoTHBHOM cayuae Ks,=K,,(x). Onpenenense K:z(x) NmpoHCXOZHT B
TeX JXe TOYKax, UTO M onpeleneHHe Ko3()(hHIHEHTOB XeCTKOCTH M 0Ca-
HROK BJIHSHES.

Pacuer ocadox u xpena cyulecrayroujezo QyHOGMERTA C YueToM
BHOBbL 803800UMO20 COOPYNCCHUNR

1. OnpenensioT BIMYMHK CYMMApHOrO PEakKTHBHOroO OTnopa KaxX-
IOr0 yJacTKa OCHOBAHHUA 1O0J (yHAaMeHTOM (NpH Sgp=1)

Ri =Ol5(KBi+KB£.—1) alfn, (35)

rae R ;~ CUHTaeM TpPHUIOXKEHHEIM B reOMEeTPHIECKOM LEHTpE {-r0 y4acTKa.
2. OnpegensioTr KOOPAHHATH IEHTPA IKECTKOCTH OCHOBAHHA (DyHAA-
MeHTa. Hagano KxoopAuHAT NpeANnosaraeTca y JeBoro Kpas doyHaaMeHnTa.

oy, = D R xn.Tg/Z R;. (36)

3. OnpepensioT 3KCUEHTPHCHTET PABHOASHCTBYIOIEH BHEIUHMX Bep-
THKAJBHLEIX HArPYSOK OTHOCHTEALHO HEHTPZ KECTKOCTH OCHOBAHHSA pac-
cMaTpHBaeMoro ¢ynaamMeHra

0
& =ay, —a,, (37)

rAe @y, — KOOPRUHATA NPHIOKEHAS paBHOJeHCTBYIONIEH BHOIIHHX Bep-

THKAaJbHBIX Harpyaox.
4. OnpenessioT MOMEHT SKCUCHTPUCHTETA PaBHOJEHCTBYIOLIEH BHEIII-

HHX BEPTHKAJbLHEIX HArpy3oK OTHOCHTCJADHO IEHTPA MKMECTKOCTHA OCHO-
BdOUA

0
My, 0 =N, &, (38)

5. OnpefeifaoT CyMMAapHEIH MOMEHT BHEIIHMX CHJI OTHOCHTEJNLHO
TIeHTPA XeCTKOCTH HeOAHOPOAHOr0 OCHOBAHASA

M =M += M

'y N‘eg 1- (39)

6. OnpenensioT peaKTUBHHIN MOMEHT OCHOBAHMSA NPHU eXUHHUYHOM Bep-
THKAJHLHOM NepeMelleHAH KpalHeHd KPOMKH ()VHEAMEHTa BCJISACTBHE ee
fI0BOPOTA OTHOCHTEJbHO IIEHTPA XKECTKOCTH OCHOBAHHS

n

My (A= 1) = R;

{=1

[”H-Ts_“:_‘zﬂ.. ]H_ (40)
0 ,5&1 - eg
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Puc. 3. HoBslit JeHTOYHRHN (DyH-
NaMEHT IIPUMBIKAET K TOPHY CY-
LIECTBYIOWErO JIEHTOYHOTO (hyH-
namenta (caydai )

A
IR T 777X
:}"6’0’0’0"’4’ O /
SRR 7
SN,
R L

] — HOBBIE  JEATOYHHIA MYHAAMEHT:

2 — CYILECTBYIOLLUH JICHTOUHHIE @QYH-

‘\3 NaMeHT, J — pacueTnas rpagpuna

X mox } BJHSIHHA HOBOro tymgamenrta (1) Ba

cymectayromutt (2)

7. OnpeaensroT CpPeAHIOIO OCAAKY (YyHIAMEeHTA C YUeTOM BJHIHHS

It
Sn.cp=N1/Z R;. (41}
{=1

8. OnpenrensioT KpeH (GyBIAaMEHTa OTHOCHTEABHO LEHTPA JKECTKOCTH
OCHOBaHMSA

tg g, = M_/| (0,52, + €3} M_(Ag, = 1) ]. (42)

9. OnpeaensioT Kpen dynaamenta 0e3 yueTa BJAHAHHA COCELHETO
COOPY3KEHHSI TaK Xe, KaK U ¢ YUYeTOM BJIMSHHUA, HUCHOAb3YA CPEAHHHA KO-
3((PUIUEHT XEeCTKOCTH OILHHOYHOIO CYIIecTBYIOUIero (QpyHAaMeHTa

tgp, = 12M /| K aib|. (43)

10. OmnpenensooT AONOJHHTENBHBIA KpeH (YHAAM@HTa, BLI3BAHHEIN
BAUSHUEM COCEJHEro COOPYXKEHHSA, KaK PA3HOCTE KPeHOB Oe3 yueTa BAUSR-
HHA coceJlHero (pyHZaMeHTa H C YU€TOM 3TOr0 BJAHAHIIAL

11. Onpenensior AONOJHUTENBHYIO OC3aAKY (pYHAaMeHTa, BHI3BAHHVIO
BJAHAHHEM, KaK Pa3HOCTh OCaJKH C Y4eTOM X Oe3 yueTa BIHAHUA HOBOTC
coopyxenuna (31) — (41),

Ecau y Topua cymecTsBylOWleH JIEHTH BO3BOAHUTCHA JEHTOUHELIR (hVH-
JlaMeHT, TO pacueT 30HH BJAMAHHA HPOM3BOANTCH 10 I[IOCKOM I0J0CE
(pric. 3) Xmax ONpejensieTcsd HO ykasanusam mn. 4.3.

Ecny BOBHH JEHTOUHLIH (DYHAAMEHT NOAXOMUT X JGHTE TOPHOM, TG
30HA BJAUAHUS PACCUATHIBAETCH TaK e, KaK M B c/iyuae BJAHAHUS npA-
MOYIQJbHOTO (PyHAaMeHTa Ha JeHTy (puc. 4 u n. 4.3).

4.2. MeToanKa pacuera BAMAHNSA HOBOI0 JIEHTOWHOr® MHYHAAMEHTA
Ha CYWeCTBYIOIIMM NPAMOYroJbHEIN (pyuaamMeHT. BOaH3H cymeCTBYIONLE-
ro NpsAMOYroJbHOro MYHIAMEeHTa BO3BOIUTCHA HOBHHK JIGHTOUHBIA (MyHIA-
MeHT. Haa toro utoOwl onpefeinTh KOo3(M((DHIHEHTRH KECTKOCTH, ocal-
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Puc. 4. HoBulll JIEGHTOYHHH (PYH-
naMeHT [OPHMBLIKaeT K IMPOJ0Jib-
HOH CTOPOHE CYMECTBYIOIIErO
dyuaamenta (cayuai II)

i — HOBRIA JEHTOYHHRIA G(YHIAMEHT,
? — CYyIHecTBYIOMHA JACHTOUHBIA @VH-
TamMeur: J-— pacuerHass 30HA BJIHA-
HHA

Ki H KPeHhl CYIIECTBYIOIIEro (pyHaaMeHTa C yYeroM BJHsAHUA, 00a ¢yH-
OaMeHTa PACCUATHBAIOTCS KaK OAZHOYHHME TaK e, KaKk U B paHee
npusegeHRoN MetoauKe. IlocKoJbpKy B 00eHX 3THX METOAUKAX HOBHIH
¢GyHAAMEHT JEHTOYHOIO THINA, TO BCe pacyeThl, ¢ HEM CBf3aHHHE (OII-
pefesieHHE HHTErpajdbHBIX napametrpoB C; H S, rayOHHE 30HLE! Le()OPMH-

poBaHu$, CpeAHEN OCaAKM H OCaJOK OKpY¥KaloUleH NOBEepXHOCTH) OCTa-
IDTCA TAKHMH Xe, KaK U B 1. 4.1.

Pacuer ocalru cyulecTsyroujezo RPamoyeosbH020 DYHOAMeEHTA

PaccMoTpEM cymiecTBYIOWMA NPAMOYTOJbHEE (GyHAAMEHT ¢ pasme-

pamu @;Xb;, ¢ cyMMapHO#l BepTHKaJbHOH Harpyskor N| M CyMMapHBIM
momeHTOM M) (M, ; M,,) (puc. b).

Puc. 5. PacuernHasa cxeMa JJsi HOBOro NPAMOYrOJibHOTO (yHAAMEHTa

! — Y492CTORK OCHOBaHE#d, HarpDYXXeRHLIA ¢yazaMeHTOM X;(sd, =1)=5;8Cy, Xg(sd) =
=1) =a,5Cy
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lipenBapuTenbubie HHXKHHE TPAHHIE CXHMAaeMOH TONMM OCHOBaHHA
Hyp ., Hp(C1), ® Hp(S)c Ana ompenesieBnsi MHTErpajbHEIX IapaMeTpoB
OCHOBAHHS CYIIECTBYIOIIEr0 NOPAMOVIOJALHOrO (GVHAAMEHTA OIPEHEJISIOT-
cA N0 TeM Xe (GopMyJaaM, 970 K AJS CYLIeCTBYIOINEro JIeHTOUHOr0 (YH-
daMenTa, opmyan (7)—(13).

Onpejesenre HMHTErpasjbHOrO NapaMeTpa CONPOTHBJCHHAA OCHOBaHHSA
CXKATHIO IJHA CYIIeCTBYIOOEro NpAMOYLOJBHOIO ¢yHIaMeHTa 0e3 yyeTa
apdexTa ynpounenuda C, , H C Ero yyeroM C'smp IIPOHM3BOAUTCHA IO (hOP-
Myaam (14)—(20).

Onpenenenre pacnpeAeNuTeabHOM CHOCOOHOCTH OCHOBAHMS CYINECT-
BYIOILEr0 NPAMOYrOJBHOIO GyHAaAMEHTa NPOMU3BOAUTCH Mo dopmynae (17),
Kyfia BMeCTO IUHPDHHH @, BXOJHT LIMPHHA CYHIECTBYIOWEro GyHAAMEH-
Ta by.

PaccMoTpUM yuacTOK OCHOB3HHSA, HarpyxeHHHBH CYINEeCTBYIOUWIHM
GbynaaMeHTOM ¢ YIPOYHEHHHIM OCHOBAHMEM, KaK OTIESNbHO CTOSINA
(cM. puc. 5).

OcHoBanne Ha yyacTKe, HENMOCPEACTBEHHO HarpyXeHHOM (pYHIZaMeH-
TOM, HMeeT MHTEerpaJbHEe NapaMeTphl, onpeleleHHbie ¢ YIeTOM YIpodHe-
HHA. YuacTKaM OKPYKAmIled NOBEePpXHOCTH NPUIMCHBAIOT NapaMeTpht
HEYIJIOTHEHHOIO OCHOBaHHA. Torxa cymMMapHas XeCTKOCTh OCHOBaHHSA
CYILIECTBYIOLIEro pyHAAMEHTa

C"c =& bl Clynp +2(a, + b)) Sc Ci: (44)
CpeliHsisl ocajKa (hbyHXaMeHTa
Sepg = N1/Cepg ; (45)

CPeIHHH KO3 (PHUHMEHT KEeCTKOCTH OCHOBAHHA IOA CYIECTBYIOUM (VH-
JaMEeHTOM
K . S—
B.CDP,, — “i
Ve YEP Ny —2(a; + b1) S¢ i Sep,

ITo dopmyae (34) onpegpeisiioT KO2(pDHUIHEHTH KECTKOCTH CYHIECT-
ByOIEero (byHAaMeHTa ¢ YYeTOM HOBOIO JIEHTOUHOTO (yHAaMeHTa.

Onpedenerue 0cadoK U KPEHOB8 CYujecTsyrouleco (yHoamenTa
C YyueTrom BAURHUA

1. Ins pacuetra oCafloOK M KPEHOB CYIeCTBYIOHIEro (pYHAAMEHTa Ofl-
peAeAsIOT KOS(POPUIHEHTH IXKeCTKOCTH OCHOBAHUN (PYHAAMEHTA B y3jax
ceTKn ¢ pasmepamu (ai/n;) (az/ns) ¢ yderom BausHHa. Hanpuwmep,

.. (46)

1.1 | 1,2 l 1.3 l 14 ] 1,5
ot _‘ 2_,—2——]__ 2.3 l_ 54 | 95
3 1 [ 39 I 33 | 3.4 I 35
21 ] 4.9 l 4.3 1.4 T 45
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Hayano orcyera npejmojiaracTci B BepXHeM JieBoM yray ¢yrzpa-
MEHTA.

2. OnpeaensioT cpedHne KO3(P(OHNUEHTH XEeCTKOCTH Ha KaXJIOM H3

YV4aCTKOB, KaK cpeiHee apU(pMeTHUYeCKOe 3HaueHHH, OnpeleJIieHHBIX B
yriaax.

3. OnpenensioT BeJMUMHE! CYMMAPHEIX PEaKTHUBHHX OTIOPOB KaMX/I0-
ro ydacTKa

Rk, I) =Kg(k, ) F(k, ), (47)

rae F(k, 1) —naomanp yuactka (&, [); R(k, ) cuuTaercsl NPUJIONKEH-
HOIl B reOMeTPHUECKOM NeHTpe yuacTka (&, [).

4. OnpeAensiloT KOOPAUMHATHE LEHTPA KECTKOCTH OCHOBAHUA ¢yH-
JaMeHTa

g, = 2 R (k1) xq.2 (k, /D) R (%, 1); (48)
(k,1) (k)

=3 Rk, 1) ygx (ks I S R (R, D). (49)

(k.l) (k1)

Hagano koopAmHar TMpeANOJaaraeTcsy B JEeBOM BepXHEeM Yriay CH-
CTEMBL.

5. OnpefensioT 2KCUSHTPUCHTET PABHOJACHCTBYIOIICH BHELIHUX Bep-
THKAJIbHHX HAarpys3soK OTHOCHTEJBLHO uen'rpa KEeCTKOCTH OCHOBAHHSA

0 ——, - .
€ =N, %y e!f'"bny b, Ky (60)

rie ay b Ny, — KOOPAHHATH TOUKH NpPUJIONKEHHS paBHOAe#CTBYIOLICH

BHEIITHUX BEPTHKAJbHHX HarpysokK.

6. OnpeaenslloOT MOMEHTH 3IKCUEHTDHCHTETZ pPaBHOJCHCTBYIOIMEH
BHEILIHUX BEPTUKAJABHEX HArpysox

M, =N e; My, =Ny e, (51)

7. OnpenessiloT cyMMapHhle MOMEHTHl BHEIIHHX CHJ OTHOCHTEJbHO
UEHTpa 3XeCTKOCTH OCHOBaHHKA

M =M =M, ; M =M __M 52
X N:I.Bg 1, Y ng y ( )

8. OnpefiensioT peaKTHBHHE MOMEHTH OCHOBAHHUS NPH €AHMHHYHOM
BePTHKAJBPHOM INepeMelieHHH HauOoJsee yZaJeHHHX OT LEHTPA KeCTKO-
CTH KpaVHHUX KPOMOK (pYHAaMeHTAa

k, 1) — 2
Mx(mpn—l)—ER(k t)[x“ ( ) a“”"] :

0
(k.01)

6’

) — b 2

My (Agy = 1)= E:R(k.n s & 0 UH”]
(k1) 0,90, +-¢,

(63)
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9. OnpeiesifioT CPEAHIOI OCaAKy GYHAAMEHTA

Sp.cp = N1/ ZR (%, 1). (54)
(R.1)

10. OnpegenstoT KpeHnl (QyHAAMeHT2 OTHOCATEILHO HEHTPA IKECT-
KOCTH OCHOBAaHHMSA

89, = M,/[(0.50,+ &) M, (8g, = 1] £

tg@, =M,/ (0,50, + ¢, ) M, (Ag, = 1)].

11. Onpenensercsa Kpen dyHZamenTa Ge3 yueTa BJIHSHHS COCEJHEro
Harpyxennsi TakK e, K&Kk ¥ ¢ y4eTOM BJAHAHHAA, HO HCHOOJB3YHA CpeAHHK
KO3 OhHUIHUEHT XKECTKOCTH OJHMHOTHOIO CYIIECTBYIOULIEro ¢yHIaMeHTa

i€ @z = Myx/[0,52; Mx (A@g = 1)], {56}
rae

M, (89 = 1) = [2K, o by/(1,50,)] (3,/2)° = K, o a1 ,/6,  (5T)
Te €,

3 .
g, = 12M$/(Kﬂ_cp a bl),
(58)

tg ¢, = 12My/(KB*cp a, b?) :

12. OpopenensaroT AOMOJHUTEAbHEIE KPeHb! (YHIAMEHTa, BhI3BaHHLIE
BJAMAHHEM COCEIHEero COOPYXeHHSf, KaK pPasHOCTp KPeHOB, ONpelc/eHHHX
C yueTOM BJHAHHA H 0e3 Hero.

13. Ananorauno onpejenseTcs AONOJHUTENAbHASA OCaJKa OT BJAHAHHA,
KaK Pa3HOCTh OCaJAKH ¢ y4YeTOM BJHMAHHA H OCagKH OAHHQYHOI'O (PyHAZ-
MEHTA.

4,3. Meroauka pacdera BJAUSHHMSA HOBOr0 NPAMOYrodbHOro ¢Gynaa-
MEHTA HAa CYMECTBYIOIMHWH JeHTOYHBMH ¢dyHAament. BOsusn cymecTsyio-
mero JedroynHoro ¢ynaaMenta (1) coopyxaeTcsi HEKOTOPHH IpAMO-
VIONbHEIE ¢yniaaMmenT (2). CymecTBYOlIH# JEeHTOUHHH (PYHAAMEHT Xa-
pakTepu3yeTCs IMIMPHHOR JIEHTH — @1, CYMMapHOA BeDPTHAKAJbHOH Harpya-
ko N{ H CyMMapHHM BHEIIHHEM MOMEHTOM M.

ABaJOTHYHO HOBHH NpAMO-
M, M, YroJibHHH (PyHAaMEHT XapakTe-
pH3yeTCA pasMepaMd B IjaHe

A N\
I, Vh
5 === a2 Xbs CyMMapHOA BepPTHKAJbHOK
n L “ gfﬁ: g:-‘"”ﬁ E Harpyskofi Nz #  CyMMapHbIM
; BHEIIHAM MoMeHnTOM My(M, .
Puc. 6. PacuerHaa cxeMa AJs My, ) _(puc. 6).

ABYX UPAMOYrOALHHX (yHAA- Ias oupefencHuss NepeMeH-
MEHTOB HEIX KO3(D(HIHEHTOB XECTKOCTR
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JIGHTOYHOrO ¢yHAAMEHT2 C Y4eTOM BJHSHHS COOPYKAIOUIErocs: NpsaMo-
YroJILHOTO (PyHAaMeHTa 002 hyHAaAMEHTa PACCUYHTHBAIOTCS KaK OJHEHOY-
HEBIE, [TOCJE Yero CpeAHHH KO3(P@UUHEHT IKECTKOCTH CYIIECTBYIOUero gyH-
AaMEHTA YTOYHAGTCS C yJeTOM BJIUSHHUSA.

Pacuer ocadox cyuiectayrowiezo yndamenTa

Pacuer cymectByomero ¢gydgamMenTa (JEHTOUHOrO) MPOH3BOLHUTCS
rnc n. 4.1,

Pacuer ocadox 1o8020 thyrndarenra

PacueT oCafgoK HOBOro UpsAMOYroJbHOr0 (yHAaMeHTa NPOHU3BOIUTCA
no n. 4.2 6e3 yyera YONpOUHeHHS OCHOBaHHf. KpoMe Toro, AJs 3TOro
hyaraMenTa ONpeneasaloT 0CaAKH OKpYXKalouiel MOBEPXHOCTH B 30HE pac-
HOMOXKEHUA CYIOIeCTBVIOIIEro (MVHZAMEHTa, K4aK CBOOOJHOH, MO (HOPMY-
Jge (33).

Onpedesenue KoaghputuerTod HecTKoCT cYlyecrayrowezo
NEHTOYHO020 (PYHOAMEHTA C Y4eTOM GAUSHUA BHOBb COOPYHLALMO20
nPAMOY204bHO20 PYHOAMEHTA

[IpeaBaputTedIbHO A/ JIGHTOYHOTO (pYHAAMEHTA OrpaHnguBacM o006-
JlacTh yueTa BJIHAHHS BO3BOJMMOro coopyxenus D Y -HEIM ypoBHeM TOY-
HOCTH 110 OTHOWIEHHIO K COOCTBEHHOMY K03(h(HIAEHTY MecTKOCTH Ki .ep,
T. €.

Ky (%) < 0:951(3.013: (59)
YTO YKBUBAJEHTHO HEPABEHCTBY
C —1
P S 1L RS (60)

C vap S¢Pg

['panuuy 30RE ONPEASASIOT H3 YPaBHEHHA

C —1
(—m S8 g g5 (61)
Clyup Scpe
WL
C S
F = Xmag =— SgIn | 0,05 —22&., ¢ | (62)
Cin Sepg

B ysnax cetk:m ¢ pasMepamu (ai/m) (as/n,;) nonaBmMHEMH BHYTPbL S0-
HB BJASHASA, YTOUHRIOT X02(D(HIHEHTH XECTKOCTH JEHTOYHOro (yHxpa-
MeHTa 10 dopmyie (34).

Ha Tex e ywacTKax OCHOBaHHUS, B y3JaX KOTOPHX KO3(D(OHUIHEHTH
JKeCTKOCTH OCHOBaHWA NOIAJIK B 30HY BJIHUAHHS, ONPEACISIOT BOBEE Cpefi-
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HUe KO3((PHUHEHTH MXeCTKOCTH, KaK CpeIHHe apHdMeTHdecKue 3HAYeHHA
B yrJax yJacrtka.

B cooTBeTCTBHAM C H3JOKEHHOH BLIIE METOJHKOR ONpelessioT Kosg-
GHIMEHTH JXEeCTKOCTH OCHOBAHHS CYHIECTBYIOINEr0 JIGHTOYHOTO (yHIa-
MEHTa B 30HE BJHAHHA Ha HEro ¢yHiaMeHTAa BHOBhL BO3BOAHMOI0 33a-
HUS.

3aTteM OLPEAesIoOT CYMMAapHYIO XECTKOCTh OCHOBaHHS CYILECTBVIO-
ero JEeHTOUHOrO (yHAAMEHTA; OUPeReddiorcs OCafAXKU U KPEHH JeHTH
C YY4eTOM BJHAHHSA cocejHero (yniaMeHTa M Pa3sHOCTH OCAJOK H Kpe-
HOB, KOTOPHE M ABJAIOTCA LONOJHHTEJLHEIMH NepeMemEeHNnAMHU, BLI3BaH-
HHMH BAWMAHUEM HOBHIX (yYHIAMEHTOB.

4.4. Metoauka pacyera BJIHUSIHMA HOBOrO NPSAMOYroJbHOr0 GyHAA-
MEHTA Ha CYIECTBYOmMHUHA NpaIMOYroJbHhi# ¢yngament. BOan3u cyumecT-
BYIOIErO 3XaHHSI MM COOPYIKEHHS Ha npaMoyroJbHOM ¢ymzaMente (1)
BO3BOJAHUTCA HOBOE COOpDYXeHHe TOXe Ha NpAMOYTOJbHOM (QyHAaMeH-
Te (2). CymectByromwHil ¢pyngaMeHT XapakTepusyeTca pasMepaMmu B Ia-
He a1 Xb), cyMMapROH BePTHKAJAbHOH Harpyskod N; K cyMMapHEIM BHeIl-
HAM MoMeHTOM M; (M) ; Mly). HoBrli ¢yRiaMeHT TaKxe XapaKTepH-
3yeTCsl CBOHMH pasMepaMu B IiaHe ap)Xb,; CYMMAapHOH BepTHKAJbHON
Harpyskon Ny U CYMMAapHEIM BHEIIHUM MOMEHTOM Mg(Mgm; ng). B3a-
UMHOE PACHOJIOKEeHHe ABYX NPAMOYTOALHHX (GYHAAMEHTOB B ILIaHe IR
pPas3/IMYHLIX BO3MOXHEIX BAPHAHTOB IPHBEACHO HUKE.

Has onpeliesicHUA nepeMeHHLIX KO3OUNUEHTOB XKECTKOCTH CyIuecT-
BYIOLLIEr0 HPSIMOYTOJLHOIO (hyHJAaMeHTa C yYeTOM BJUAHHS HOBOIO (yH-
LaMeHTa 00a (pyHaaMeHTa pacCUYUTHIBAIOTCS KaK OXHMHOYHEIE, TOCJE Yero
CpeJHHH KO2(D(PHUHEHT XKeCTKOCTH CYIIeCTBYIOIlero dbyHzaMeHTa YTOu-
HSIeTCH ¢ YUETOM BJIMSTHHA.

Pacuer ocadku cyuwjecrtayrouwezo gyrndamenta
PacueT ocagku NpoOU3BOAUTCA 110 1I. 4.2.
Pacuer ocadku nosozo gynoamenrda

Tak KaKk HOBHH (pyHIaMeHT TOrO e THIa, UTO M CYINECTBYIOUIHH,
pacueT ero Kax OAHHOYHOINO BEAETCHA B TOH 3Ke NOCJAeHOBaTeJbHOCTH, HO
HAa HEeYNpOuHeHHOM OcHoBaHuH. IIpH 3TOM MOAyiab AehOpManHH OCHOB2-
HUSA onpeRednsierca no gpopmyne (32).

Kpome Toro, mjas 2Toro (QyHAaMeHTa ONPEAeNSIOT OCAaAKH OKpY-
Xawllei NOBEPXHOCTH, CBOOOJHON OT HAarpyskH, no gpopMyie

sg (%) = Scp, €7 /m, (63)

rje 7 -— pacCTOsiHHe MEXJY TOYKOH, B KOTOPOH OlNpelelsieTCsI 0CaxKa,
¥ TOYKOH, OauKafimieR K He#l, aexammell Ha KpOMKe BAMAIOIIEro Qpynaa-
MeHTa. JlJs pasnuuyHEIX paccMaTpuBaeMHBX BApHAaHTOB OHa OyAeT ompe-
JeNAThCH MO-pa3sHoMY.
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rielete % H 4
S
RN )

Puc. 7. 3oHn BJHEAHUA NpPAMO- Puc. 8. 3oma BjHgHUS OPAMO-
YI'OJBHOTO (PYHAaMeHTa YyroJIbHOro (yHaamMeHra Ha nps-
l — HOBBIE HPAMOYrOJbHABIA (byHAE- MOYTOJBHBIN

MEHT; 2 — CYIREeCTBYHIHHA  HPAMO-

YT OAbHBIA QyYRAAMEHT; J — 30Ha

papsHAas II: 4 —30H2 BausHRg I
5 — 3ona Baugnnsg I1

Onpelesente KoahpuylenTo8 GLeCTKOCTY CYLecTayouw,e2o
nPamoYeoLbR020 (QYHOAMEHRTA € YUEeTOM BAUAHUS
8HOBb 803800UM0O20 (QYHOAMEHTA TOSO dite TUNQ

Bapuaur 1. Ecau BIHSIOMHMA ¢GyHAAMEHT 3HAYUTEAbHO MEHbIIE Ccy-
IICCTBYIOLIErO MJIHM PACCTOSIHHE MEXAY HHMH HOCTATOYHO BEJHKO, iieJe-
Coo0pasHo OrpaHHuuTh 00JacTh yuera BJAHSAHHA O %-HBIM YpOBHEM TOY-
HOCTH H3MeHeHRR xoshduuueHTa XecTKocTd. ['panuua stoit obaacty on-
pegenseTcda cleAyioniaM obpasoM: B obaactH [, rae BAHAHKE NPHHUMAIOT
OJIOCKHEM, ONPENENsIoT Xmax H3 ypaBHeHHs (62); B soHe Il rpanmmeil cay-
JKUT 9ACTh OKPYIKHOCTH PAJARYCA Xmax, HMeOmas LEHTP B OJgdKaiiineM
K pacCMaTpHBaeMOfl 30He Yray BJrRAwllero ¢dbynnamenrta (puc. 7).

Bapuanut 2. JIna atoro Bapuanta o6Jacts II oTcyTcTByeT H rpaHm-
el CAYXHT NPAMOYIONbHHEK C Xrp==Xmax (pPHC. 8).

Bapuanr 3, [aa ciayduas NPOH3BOJBHOIO PacnoJOXeHUs pyHzaMeH-
TOB IPaHHLEN 30HH CAYXHT OTPe3ox AB, mapamienbHon Oauxalimei
KPOMKe BJHAONIEro (yHIaMeHTa U Jgexalled Ha pPAacCTOfAHMH Xmax OT
Hee, oTpeskH npsMux CA u DB, nepnespukyaspuabix AB, npoxojasmux
yepe3 OaMXKafIme YIVIE! BJMSIOIEro (pyHAaMeHTa M COOTBETCTBYIOLIUE
KPOMKH pacCuuThBaeMoro ¢ympaMenta. I'panuneli 30Hm Il sAsnasercs
YacTh OKPYXHOCTH pPajHyca Xmax C NEHTPAMH B OaMXainomx yrJax
BAMSIOMEro (yHZaMeHTa H TIpPaBEdOE  PaCcCYUTLIBAEMOr0 (QYHAAMEHTA
(puc. 9, 10).

B yanax cetku ¢ pasmepaMu (a,/ny) (az/ns), nonaBIMMH BHYTPL 30-
Hb! BJMAHUSA, YTOUHAIOT KO3(h(DHIHUEHTH XKECTKOCTH PacCYHNTHIBAEMOTO
(dbyngamenTa no gopMmyae (34).

Onpedesenue ocadox U Kpenoa cyuiecreyroueeo
nPAMOY20AbHO20 hyHOAMEHTR
OnpepesieEAe 0CalOK H KPEeHOB NPON3BOANTCA 1O M. 4.2.
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Puc. 9. 30HH BJHSHHA MAJOIO Puc. 10. 3omwa sBauauua 00Jb-
NPAMOYTOJBHOIO ¢ yRaaMeHTA HIOr0 NPAMOYTOJBHOIO (PyHAA-
Ha Oosbmoi (oOmuHA cJhay4dait MEHTA HA MAaJIbIH
paciIoa0XKeHHs )

4.5. MetoaMka pacuera BJAHAHUS HOBOH MPAMOYIroJdpHOH GyHRaMeHT-
HOW MJNTH! HA CYWECTBYIOINYIO NPAMOYroJdbHYH (YHIAMEHTHVIO NJIUTY.
B6susn cymecTByomend HNpAMOVTOJBHOA IJMTH BO3BOAKTCA HOBAs NpH-
MOYroJibHasl (yHAaMeHTHad mjadTa (CM. pHC. 6). BapRanTh ux B3auM-
HOrO PacHOJIONKEHHS H BJHSHAS APYr HA JApYra Takue Ke, KaK B MeTO-
AUKe MJIs1 JABYX OTHEJBHO crosmux d¢ynagaMentos (cm. puc. 7—10).
CoxpansioTes 0603HageHnsl PasMepPoOB H ADYTUX MCXONHHIX AAHHBIX. Pac-
YeT KAXKJAOH H3 IJIHT BeJeTCHs KAaK OAUHOUHOM,

Pacuer ocadox oOunounoli cyujecTsyowell hyndamenTHOl naLTe!

1. OnpenensaoT pacueTHYI0 HHUXHIOK IPAaHHANY CXHUMaeMOR ToJH
OCHOBaHHUSL.

Ecomm moayam nejopManum Bcex cjioeB rpyETAa Eo>1000 T/M2=
=10 MIIa

Hp, = [§, (B, + 700) + b, &, (p, - 700)] 10—, (64)
unu  Hp, = [E, +E, b.] [p, -+ 700] 10—3, rme p, = N,/(a,b,), (65)

Ny, — cymMmapHasg HarpyskKa Ha IUIATY,
2, X by — pasMepH NANTH,

Ey =9, E»=0,15 — Aa I'NIAEACTHIX T'PYHTOB;

£1=6,0 n §,=0,1 — 1) necuaHWX rpyHTOB.

Ecau ocnoBande cioxeHo 000MMH BHAAMH FPYHTOB, TO pacyetTHas
HHXXHAA TPaHHLA CXKUMaeMOH TOJILIN

Hp,=Hp —0,33 (66)

rae {{p,— pacueTHasi HUXKHsAs DaHANA CXKHMAaeMOH TOJINH, ecI mpej-
NOJOXHTH, UYTO OCHOBAHUE CJAONKEHO TOJBKO IMNIMEHCTRIMH
rPYATAMHA; Ay — CyMMapHAas TOMIHHA CJOSB NeCIaHHIX I'PYH-
TOB, PacOOJIOXKEHHHIX B mpeAenax cojios Tommuuo# Hp .
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Ounpenenasiior 30HY jAedopMuposanua ocHoBanug Hp(Ci)e Ang Ha-
XOXKJEHHS HMHTErpajJbHOrO0 NapaMeTpa CONPOTHBJeHHA cxatuio C,, 1O
dopmyaam (10) u (11).

Onpenensior 308y AehopMuUpoOBaBHf ocHOBaHER Hy(S)e ans Ha-
XOXAECHHSA HHTErpaJbHOro napaMeTpa pacnpeleuTeNbHOH CHOCOOHOCTH
rpyara no gopmynam (12) u (13).

2. OnpezensieM pacyeTHHI NPHBeJEHHHA MOAYJL AedopManuu oc-
HOBaHHSA N0 dopMyJe

kg — ki—i

: 67
oy (67)

Eﬂpc — k;/
i=1
rie j— KOJH4eCTBO CJa0eB, Boweauee B Hp(C))c;
mg == 1,35, ecata b1 <15 M;
Mg = 1,5, eCJIN b]>15 M.
k; — onpeleNAeTCA TaK Xe, KaK U AJA UPpAMOYroJbHOTO PYHAAMEH-
Ta, rAe

i
n=aq,/b;; m-= (22 hi) [b;;
==1
L— JHCJIO CJIOEB 0 AAHHOI'O YPOBHS.
3. OnpenensieM NDpHBeJeHHHH X093 ¢GHIHEHT NONEPEUHOro pacluipe-

HHA rpyHTa 10 (bopmyJe

j
Vap, = [E (Ry —ky_4q) 'Vz] k; (68)

i=l

4. VaTterpaibHni napaMeTp CONDPOTHBJGHHUS OCHOBAHHS CXKATHIO
0e3 ygeta YNPOUHEHWH OCHOBAHUS ompeaenasieM no dgopmynae (14).
5. OnpenensieM MBTerpaibuei napametp Cyy.,, C yuieToM ynpogse-
HHSA OCHOBaHHSA o dopMmyae (20).

6. PacnpenequTeJbHYI0 COOCOOHOCTL OCHOBAaHEA S ompejhensieM o
dopmyne (17), rae BMeCTO INHPHHE JIEHTH @; Y4aCTBYyeT IIMpPHEA NJH-
TH D).

TaxuMm o6Gpa3oM, HOAYYEHH HHTerpajbHEE napaMeTpH OCHOBaHRY
CYIIECTBYIOMEH (HYHAAMEHTHOH MVIHTHI,

Ilapamerpn C,, ¥ S OPENACKWBAIOTCA OKPYXawolie# HNOBEPXHOCTH
ocHOBaHHA, @8 Crp.n H S CTONOLY TPYHTa, JeXalieMy COOCTBEHHO MOR
IIJILTOM.

7. CyMMapHYI0 XKeCTKOCTb OCHOBaHHA (YHIAMEHTHOH MIMUTH Ompe-
AensieM Ho ¢opMmyae (44), a cpelHIO OCaAKYy (PYRAAMEHTHOH IJINTH —
no opmyne (45).

Cperanii ko3hGbHOHEHT KECTKOCTH OCHOBAHHA HOJ (YHAAMERTHOMN
LJANTON ompepesior no gopmyae (46).

Cy

C
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Puc. 11. PacueTnnie 30HE BJAMAHUSI CUCTEMb! (PYHAAMEHTOB HOBOTQ 3/a-
HUA Ha CHCTEMY (pYHIAMEeHTOB CYILIECTBYIOUIEro 34aHUs

] — cucremMa (MYHAaAMEHTOB HOBOIO 3xaHuA, 2 — cHcTreMa (yHAAMEeHTOB CYINECTBY-
I0IIero 3AaHus

Pacuer sausiowieti npamnoy2orerol pyHOAMeHTHOE nAUTbL

Kak yxasmniBajochb BEIIlle, HHTErpajbHEe napaMerpel 3Toro dbyHzaa-
MEHTa ONpPEIeNIAIOT TaK XKe, KaK ¥ AAf CYUIeCTBYIOUEro (¢yHIaMeHTa,
HO Oe3 yuyeTa yNpOYHEHHS OCHOBAHHHA, MCXOAA M3 MOAYAA Eunp_, rAe Eg
onpejeasercd no dopmyne (32).

3OHE! BJMSHHS BRIAGAAIOT TaK e, KAK AAA ABYX NPAMOYTOJBHAEIX
(pYHIAMEHTOB, H BeCh NaJbHEHAMHH pacyeT BeAeTCA IO STOH METOAHKe
CO CHERAVIOIIEM AONOJHeHHEeM. PacueTHble OPAMHATH OCAJ0K BJHSHHUSA
HOBOY (YHIAMEHTHOH IJHTH ONPEAETAI0OT ¢ YUYeTOM KOPPEKTHUPYIOWIEro
KO3(hhHUOHEHTA YCNIOBHA paboTH Mgy ==1,4.

4.6. Meroauka pacuera BJAMSHUA HOBOH CHUCTEMB! NPAMOYIOJdbHLIX
hyHIaMEeNTOB Ha CYIIECTBYIOIYIO CUCTEMY NPAMOYIOJbHMX (YHIAMEHTOB.
B6susn cymecTByolero MpPsSMOYroJbHOro 3JaHHSA HA CHCTeMe (YyHAa-
MEHTOB BO3BOJAHTCHA HOBOe 3JaHHE TOXe Ha CHCTeMe (YHHaMEHTOB
{puc. 11). Haa xaxnporo U3 ¢GpyHAAMEHTOB H3BECTHH CJEAVIOIIHE Be-
JIUYUHEL;

pasMepH KaxAoro H3 (PYHZAMEHTOB H PacCTOSHHUA MeXJY HUMH;

CyMMapHaf Harpy3ka Ha KaXAHnH H3 GYVHIAMEHTOB;

CyMMapHH{ BHEIIHUH MOMEHT AJA KaxJA0ro U3 (pyHRaMEHTOB;

B3IAaHMHOE PacIoJoXeHHe 3JAHHMT;

paccTosTHNE MeXAY 3aHHAMH.
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Bennuynn, xapakTtepusyolnfe CYmecTBYIOIIee 31aHMe, UMEOT HH-
JeKC ¢, 2 HOBOTQ — H.

Kaxjgoe u3 paccMaTpuBaeMHX COODYIXKeHHH pacCUATHIBaeTcs XKak
OJHHOYHOE.,

Pacuer cywecrsyroweli cucremst yuoamenros

1. Onpexensior pacueTHY0 HHXHIOI TpaHHAIY CXHMaeMol TOJIN
OCHOBAHHUS

HP=HP1+HP21 (69)

rae H, —rayGuHa OT YPOBHS HOZOMBH ¢YHAaMeHTOB (Cpenusis), Ha
KOTOPOU CHCTEMA OTACIABHHX (MYHAAMEHTOB CO3ZaeT HATrpPY-
JeHHe OCHOBaHUsA o o0men nJjIomanmn;
H, — npejBapuTenbnas HUXKHSASA IPaHANA CXUMaeMO#t TOJIM Oc-
HOBAHMS, HArPYXKEHHOTO 1o o0mied mioniaix.
PacyeTtnas 30Ha le onpefessieTcsl Kak IOJNOBHHA CPeAHero pac-
CTOSTHHA MEXAY COCeHUMH (hYHAaAMeHTaMH BO BCell CHCTEME.
OnpenensieM pacueTHyio rayouny H D,
Ecin oCHOBaHMe CNOXEHO TOJBKO TVIMHHCTHIME WJH TOJNBKO Iecua-
HEIMU I'DYHTAaMH, sz ONpepeasieTca no dopMmyae

Hyp, = (& -+ BE,) (V/(AB) + 700) 10-3, (70)

rae §,=9; §;=0,15 n19 rMMHUCTHIX I'PYHTOB;

€1=06; E»,=0,1 1,9 mecuaHHX rPYHTOB.

B sroii popmyne A — pauna (pacueTHasi) 30Ha HarpyKeHHss OCHO-
BaHNs CHCTEMN (DYHAAMEHTOB, a B — IMUpHHA 2TOU SO0HH.

e Qup.ocp=Dbxp.cp — CPelHNE pasMepH (DYHIAMEHTOB, DPacCIOJIOXKEHHLIX
0 MEePHMeTpYy cHcTeMH: 2aX2b — paccTosITHHA MeXJAY KpaiHNUMH OCAMM
CHCTEME! B IIPOJOJbHOM H IONEpPEeYHOM HAaNpPaBJEHHSAX COOTBETCTBEHHO.

Ecau ocHOBaHHe CJAOXKEHO INMIMHHUCTHIMHA M NeCYaHhIME I'PYHTAMH, TO
sz — szl" — 0 ’33hﬂ’ (72)

rae Hps , — pacueTHast 30Ha OCHOBaHUSA B NMPEANOJIOXKEHHH, ITO OHO CJIO-
JKeHO TOJBbKO IJIMHUCTHIMM IPYHTaMH; Ap — CYMMapHasli TOJIIIHMHA CJIOEB
necKa, Jexauero B npejaesax 30HH Hl-"'ar :
2. OnpenensaeM pacueTHBI# cy0i ocHoBaBusA Hy (Cy)ec.

Hp (Ci)o = Hpy, -+ Hpy (Ci)as (73)
f P2 (Ci)e = HPZG T Z linonc-r hinoﬂcw (74)
I"111:)J:|:(_'.'1'

Eﬁinonc'r < 10 MI]a,

10—
O0OCT

2
rjae lilIOI[CT — ]. —Eot
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3. Pacuetnnit cnoit ocuosanua Hp(S)c ompelenseM mo (gopMmysne

Hy (S)e = Hpy + Hyp, (S)e; (75)
J
sz (S)e = HPZ::_Z hi Ais (76)
=]
E <i 10 Mlia

1}
rae A, = 1— Eg, 107"

4. OnpeneaseM HHTErpaJbHHH IapaMeTp CONPOTHBJCHHS OCHOBAaHUSA
cxkatmio C;. Jlna 3Toro ompepesisieM IPHBEAESHHHWHA MOAYJb Ae(POpMaURH
ocHOBaHHA B 30He 1, (C;) mo opmyre (67).

OnpenensieM IpABeACHHEIA MOAYJAb AehOpPManHH OCHOBAHHSA
Emp.cp = [E (4 p1)g 1 D1, 0,5 (po -+ pot) + Exnp,, (Tpy), ) P2, Pm] /
/[lecoss(p0+p01)+HP2c pﬂl]’ (77)

rae E(Hpi)c — MOAYJH AehOpMalMX OCHOBAHHS B 30HE le, Do =

=N1-/ZFE-, rie XF; —cymMMa mJomazel Beex (yHIaMeHTOB CHCTEMH;
' i

X
pan=N/(AB), rae N — cyMMapHasi BepTHKaJbHAS HArpy3Ka Ha CHCTCMY.

OnpenensiloT npuBeAeHHEE K03 dHUIUEHT NONEpPevyHOro pacillipeHHd
B soHe H (Ci)e.

j i
Vip, (Hpg) = ;1 v; hz/?‘jl hs . (78)

[IpaBepeHHNH Ko3(h(HUOHEHT NONEPEYHOrO paclIHpeHHs TPYHTa Ol-
peaessieM no gopMmyJe

~ [¥up (Hpy) Hpy 045 (P + Por) Vup (Hy,) Hp, Pail
| p, 0,5 (po -+ po1) +- sz Poi

Vop.epg =
OnpeznensieM MATerpajbHble NapaMeTPEl CONPOTHBJEHHA OCHOBaHH%
cxatuio C; pas 308 Hy, (Cy) u Hp(Cy).

Ci (Hypo)g = Enp (Hpp)/ | [1 — Vip (Hps) | Hpy (C1)}5 (80)
Ci, = Enp.cp/ |1 —Vip cp Hp (€] (81)

MuTerpaapBrld napaMeTp CONPOTHUBJICHHUS OCHOBAHUS CXKATHIO C yue-
TOM YNPOUYHGHHS B KaXAOH M3 30H DaBeH

Ciynp (Hpy)e = 01 203 g C1 o (Hy,). (82)

Cl‘ynp onpeaensior no ¢opmyae (20). KosbdHOMeHTH py U 1y OUICAHH
B II. 4.1.

Pacnpefenanteabnyio cnoco6HOCT, OCHOBAHUA olipefenseM mo ¢op-
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Myne (17), rie g, — mmMpuHA JeHTH 3aMeHeHa IMUPHHOE (pacueTHOl)

30HE] Harpyxenusa B,
HMuTerpanbinie napamMerprl C; ¥ S NPUNHCEIBAIOTCA CBOOOJAHON OKPY-

Jamoumed 1noeepxHoct, a C yop B S OCHOBAHHIO COGCTBEHHO NHOX (YH-
HaMeHTaMA.

Pacuer Hosoil cucremol gyndamenros

JJisi HOBOH cHcTeMHl (DYHAAMEHTOB pacueT NPOH3BOAAT B TOH Ke
TOC/AeJOBATEABHOCTH C €IHMHHEIMH HHTerpajdbHRIMH NapaMeTpaMH, HOJXY-
YEeHHBIMH Oe3 yueta YIIPOYHEHHS, UCXOAS H3 MOAVYJS Ae(MOpMAaIHH OCHO-
Bauus Ey, paccunThiBaeMoro 1no dopMmyae {(32).

Onpedenernue cpedretl ocadkit GYHOAMEHTO8 8 cucTeMe

HJas Tex OYHZAMEHTOB, KOTOPHE HaXOUATCS HA NepuMeTpe CHCTEMLI
€O CTOPOHE! BJHSIHUS COODYIKEHHH, ONpedesseTcs CpelZHAS OCanKa

Secp = 81 T+ Sg —+ 3, (83)

The s, — (oHOBafA ocajka, T. €. OCaJKa OT BO3JEHACTBHUA CYMMAapHON Ha-
IPYSKH Ha OCHOBaHHE CHCTEMH (YHAAMEHTOB, €e ONPeLeJsAIOT B IeHTpe
paccMaTpuBaeMoro dyHiaMeHTa

Do 1 “yfs/("'pz)) ( —*IS (Fpy)
17 Cig (Hpy) {1 2 (1 2 e )

PIPR I g & )) 2 ( |- )) (e“y’S(f"pz) +

+e_(3—y)/8 (HPZ))_ 4 \° ( HT/xﬂ+y2/S(HP2) e V (4—n) TUS(Hpg)-

LV FHBYS(Hp) 1~V (A—-x)ﬂ—-(ﬂ-—y)ﬂ/S(sz))}, (84)

TAe X, Y — KOODJAHHATH TOUKH B CHCTEMEe (DYHAAMEHTOB B IIPEAIIOJIONKE-
HHY, UYTO HAYAJO KOOPJHHAT B JIEBOM BEpXHEM YIJVIY CHCTEMH;
Lig (Hp,) — donoBH MHTErpanbHLIA NapaMeTp CONPOTHUBJECHUS OCHOBA-

HUSA CXKAaTHIO

Cig (Hpg) = [Crypp (Hpy) 2 Fi + Ci, (Hpy) (AB — 2 F3))/(AB), (85)

Tac
Ciynp (Hpg) = 0,005 [m, E 0/ [ (1 — ) Hp, (Ci)] (36)
Ciq (Hpy) =041, ((Egp/[ (1 —"ap) Hpy (C1)]]- (87)

Ocaaka sg, BH3BAHHAA PA3HOCTBIO CPelHed MHTEHCHBHOCTH HArpy3KH
CHCTeMBbl M PacCMATPUBAEMOro (yHJIameHTa Ha raybuse H, ompenens-
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eTCS IO (popMYyJie

$ = (Poi — par) F5 (Hp,)/Capy (Hy): (88)
rae F(H, ) —nnomans ¢yunamenra na ray6une
Fi (Hp,) = (a1 + 2Hp,) (b; -+ 2Hp1) (89)
poi = N3 /Fy (Hp,); (90}
Coy (Hpy) = Cryny (Hrg) Fi (Hpg) + 2 (a1 + by + 4Hp,) SCy; (Hopy).,
(91)

Ocanxa s;, BhI3BaHHasi CpPeJiHEM JiaBJieHHeM B 3oue f, onpeneis-
eTcsl Mo gopmyJie

s3=0,8 [(Pcpg — Poi) Hpyl/[2Eyup (A p,)], (92)
rae pep; = N;i/F; = N;i/la;b;].

Jf CymecTBYIOIIEH CHCTEMH (YHALAMEHTOB OIpPEAESNSIOT CPeAHHH
RO2((PHIBEHT KECTKOCTH OCHOBAHHS Tex (YHAAMEHTOB, IJAS KOTOPHIX
OnpeleNHniach CpeaHAs 0CakKa

Ks.cp = Nllsep 2, Fil- (93)

Brejieane 30H BJIHAHUA NPOUCXOAHT AHAJOTHYHO CJAYHAIO OJS ABYX
OJYHOYHKX NPSIMOYTOJBHEIX (PYHAAMEHTOB, HO JMUIb A0 MJOCKOCTH pas-
neja MexAy ABYMs HOBHIMH (yHAaMeHTamH { H | (puc. 12), Koropas
onpenensaeTCss U3 YpaBHEHHAH

¢y = — 0,5 1n [sxp,. () /sxpy (D] + 0,5¢, (94)

rie C -— pacCcTOSIHUE B CBETY MEXAY (pyHAaMeHTaMu [ U |.

Ocanxu oxpyxalolmed NOBEePXHOCTH, OCAJAKH H KpeHH (DYHIaMEeHTOB
CYIIECTBYIOIIEr0 COOPY2KEHHS ONPEAESASIIOT KaK AJA OTAeJbHBIX (DYHAA-
MEHTOB.

Ilpp pacuere paccMarpuBaeTCs TOJbKO BJMsSHHe OJH3JexXallerc
KpalHero psaxa ¢yHAaMeHToB Ha Oausjexamui. [Ipy 3TOM BJIHAHUE
ONHOr0 HJH HEeCKOJbKHX OJau3jexalunux (QYyHJIaMEHTOB YUYHTHIBAeTCHA IR
KaxJoro ¢byHaaMenra oTAeABHO.

Onpepenstorest KpeHBl (DYHIAMEHTOB KpadHero psaa, OJIHxauImerc
K BAUSIOIIEN CHCTeMe DYHAAMEHTOB

g Px; = 18 Qx; (Po1) + 18 Pux; (Ma:i); (95)
tg oy; = 18 Qy; (Po) - 1€ Py, (My;).

B stux ¢opmynax tg@x; (Por) ¥ {g€Qy; (Po1) BH3BAHH PaA3HOCTBIO OCAN-
XA H3 Kpasax (QyHIAMEHTOB

t€ Px; (Po1) = | 853 — Sm |/@43
(96)
i€ Py, (Par) = | $3 — su |/b;-
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Puc, 12. ®parmMesT cxeMb! 30HUPOBAHHUS

I — pypaaMen? CHCTeMH ¢GYHAAaMeHTOB HOBOro 3jaHHA: 2 — PYVHAAMEHT CHCTEMD]

CYIIECTBYIONICr0 3AaHHA; 3 — DYHRaMEHT CHCTEeME GYHIaMeHTOB CYIIeCTBYIOIIETo

spaHns; 4 — JINABA pasjiena 30H BIHAHMA; 5§ — QYHIAMEHT CHCTEeMhl QYHIaMEHTOBR
HOBOTr'O SpaHHS.
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Puc. 13. ®parMeHT GOPMHPOBAHUA 30H BJUAHUA CHCTEMDB! NMEPEKPECTHHIX

JIEHT HOBOro 37anus (1) Ha cHCTEMY NEPEKPECTHRIX JIEHT CYLIECTBYIOIILe-
ro 3jganus (2)

30eCb Sy M Sp— OCaJKH COOTBETCTBEHHO Vy JIEBOIO H Yy TPaBoOro
KpaeB (pYHIXAMEHTa, 4 Sz U Sy — YV BEPXHEro M HHIXKXHEr0o KpaeB MyHIAa-
MEHTA.

tgpx; (Mx;), tgey; (My,) —Kpennl GyHniaMenToB, BbI3BAHHLIE BHELN-
HMM MOMEHTOM

18 P, (Mu;) = Mﬂci/[‘r;ﬁi Clynpi];
(97)
€ @y, (My;) = Myif[Jyg ClYHPi] .

OrnpegednsieM XKPEHHE! CYILIECTBYIOLIEr0 COOPY:KeHUA 6e3 yuera BJHA-
AU no dopMmyaam (95)—(97), HO HCXOAS U3 O0OCAA0K, ONpPeAeacHHBIX
O6e3 yueta BANAHHUS.

JlononHUTeNbHElE KpeHH OlipeledsifeM KaK pasHOCTb KPEHOB, TOJY-
geHHRIX C YUeTOM BJHAHUS U 0e3 Hero.

4.7. MeToguka pacueTa BJAHAHUA HOBOH CHCTEMBl NEePEKPECTHBIX
JIGHT HA CYMECTBYIOLIYIO CHCTEMY MNEPEKpecTHMX JeHT, BOauaH cyulect-
BYIOLIETO COOPYXEHHS, BO3BEIEHHOIO Ha CHCTeMe IepeKpPecTHHIX JIEHT,
BO3BOJIUTCS HOBOE COOPYIKEHHE Ha TaKKx xe pynzaMentrax (puc. 13, 14).

38



Pacuer odunounoid cucremo. nepexpecruvix sAenT, Onpelesettie nuscHell
EPAHUYbL CHUMACMOU TOAULU.

OnpenensieM npefBapUTEJBHYIO HHXKHIOIO FPaHHLY CXHMaeMoH TOJI-
MY OCHOBaHUA 110 hopmyae (69),
rne H, onpenengercs mno ¢opmyae (70), a H, —mo d¢opmynam
(98)—(101).

Hp, = [140,5(}/3— 1) (acp/bep — 1) ] 0,5bcp; (98)
npu | < agp/beyp < 3;
Hp, =|140,5(y'3—1) (bep/acp— 1) 0,5acps | (99)
ipH 1 < beplacp <3;
Hyp, = 0,593 bep, upu acp/bep > 3; (100)
a— nl:l ——
ﬂcp —— [ 2 ﬂi:lf(nl —_— 1);
=1

i=1

bep = Z bi |/(ng— 1),
rjie a:, b; — paccTOsIHUSA B CBeTY MeXJY JIeHTAaM# B TNPOJOJHHOM H IIO-
nepeyHoM HamnpasjieHnH; N — cyMMapHasfd Harpyska Ha CHCTEMY Ilepe-

KPECTHEIX JIEHT.
Onpenensiem AXB — pasmeput 06JacTH HarpyxeHuss Ha 1Jy0H-

HE le
A=2a 4 asp-+0,5 (a,,+2,i+2+ at+2,ﬂ+2), (102)

B = 2p + Ecp —I— 0,5 (bt_]_2‘£+2 + bk-—l—l.i-l-g)'

Ecam ocHOBaHHe CJ103X€HO IVIMHHUCTBIMH U TIECUAHHEIMH TPYHTAMH, TO
H., onpeneasior no gopmyne (72).
PacuetHnii cjgoii ocHopanusi Hyp(C,) onpenensieM mno dopMyiiam

(73) u (74). PacuerHnii cioii ocHoBanusi Hy(S) — no dopmynam (75)
u (76).

Onpedesenue UHTEZPANLHBIX NAPAMETPOB CONRPOTUBACHUS OCHOBAHUSR
cocaruro Cy u cdauzy S

OnpezeJsisieM NPHBeJCHHEH MOAVJIbL Ae(OopMauMH OCHOBAHUSA B 30He
H, (C1) no dopmyne (67).
OnpenensieM NpUBeACHHBIA MOAYIDb Ae(hOpManUd OCHOBaHMA MO (POP-
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myiae (77), rae N — cymMapHas Harpyska Ha CHCTEMY IMEpPeKpeCTHBIX

aeHt, ¥, Fi — cymMMa IJomazgell BceX nepeKpecTHEHIX JIEHT.

i
HajapHeHlINe pacyeTH NO Olpe/eseHHI0 HHTErpPaJbHBIX I1apaMeTpOB

ocHoBauna C, npousBoasTca mo 1. 4.6, dopmyan (78) — (82).
PacnpenenutensHyio cnocoOHOCTL FPYHTA B 30HE sz (S) u Hy(S)
onpejessieM No popMyJe

S (Hp,) = 0,177Hp, (S) — 0,0111B; (103)

S (Hp) = 0,177H, (S) — 0,0111B. (104)

Hasi cyllecTBYIOINEH CHCTeMB! TEPeKpPeCTHHX JeHT HHTerpaJbHbe
napaMeTpsl ONpeAensiloOT JABaXJAbB C y4eTOM YIpPOuHeHHS U Oe3 yuerta.
HurterpaspHble mapaMeTph!, ofpele/eHHEe 0e3 ydeTa YNpOUHEHUs, IpPH-
NHCHBAIOT OKPYXKAawlien NOBEPXHOCTH, 2 HHTerpaJbHHeE NapaMeTpH C
yieTOM VIPOYHEHHS — OCHOBAHMIO, HENOCPEACTBEHHO HArPYXeHHOMY
CHCTEMON HepeKpeCTHHIX JIEeHT.

Pacuer ro80I cucTembl NEPeKpPecTHoLY ACHTOURbLY DYHOAMEHTOB

HoBass cucTreMa IepekpecTHRIX JIGHT PACCUMTHIBAETCSA TaK Ke, KaK
M CYLIeCTBYIOINAs, HO Oe3 yueTa YIHPOYHEHHS OCHOBAHHS.

Huterpanpunie napaMeTpH pPaccUMTHIBAIOTCH, HCXOAA M3 MOIYVJIA Je-
dopManuu ocHoBanus L, paccud-
THIBAEMOT0 10 (popMmyJtie (32).

Onpedenenue cpednezo Kosgouijien-
TQ 0CeCTKOCTU U cpeOHel  ocaoxu
cyujecreyronjell u HOB0OU  cucTemot
nepexpecTHoIX ACHT

IIpu  onpeaeleHHH  CpEIHUX
3HAYECHUH KOI(DPHIUEHTOB HKeCcTKO-
CTH OCHOBaHHU HepeKPECTHHX JieH-
TOYHBIX (PYHZAMEHTOB VYYHTHIBAIOT
304bBl YIOPOYHEHHSI TI'PYHTA B HX OC-
HOBAHHH M BJIHUSHHE TNPUMKKAOUIHX

Puc. 15. ®parMeHT IepeKpecTt- HEHArPYXKeHHRIX 30H.
HBIX JIGHTOYHHIX (PYHIAMEHTOB.
X — CABMIOBLIE CHJH MEXAY Onpenensior  cAEpKHBaAIOLIUC

BHYTPCHHUMH  HCHArPyKECHHHMH  cpjibl, AEHCTBYIOULHUE 110 IEPHMETPY
ylacTkaMn QCHOBarMA H NPoO- dyHIaMeHTa B BHYTpeHHero csoloj-

NOJIbHBIMH H IONEpPeUHLIMH JICH-
TaMHU HOI'O NPOCTPaHCTBA.
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renlll

Puc. 16. PparMeHT mepekpecr- Puc. 17. ®parMeHT CXeMBl 30HH-
HOT'O JICHTOYHOTO  (PYHJaMeHTa. POBaHuA

X, Y — cIBHIOBHE CHJK Ha Tpa- | — noBLIi dyHZaMeHT (IepexpecT-
HHHAX JHCKPETHOTO VYacTKa M HEIA  JIEHTOYRHHE); 2 — CYyIIeCTBYIO-
TODILIOB JICHT mEil yaxaMeHT (ItepekpecTHRIA JeH-

TOUHBI); & — IrpaH¥gb! 30H BINSHHUS

HOBOro (M yHAaMeHTa Ha CYILeCTBYIO-
114743

OnpeaeisaoT pasMeps HEHArpyXeHHOr0 yyacTka OCHORAHHA, 3a-
KJIOUEHHOTO MEXJAY IepeKpecTHHMH JentTamu (puc. 15). Casurosas cu-
Ja X Ha KaxXA0H CTOpPOHe KBajpaTa olpelesysieTcss U3 yYpaBHEHHs

X = {‘51,1 - 61,2 - 2/[5013 Ecp Cl)}H1? (109)

rie Gep = bep;
6114 0y 9= (SC, _5013)'—1 [(1 -~ e”ﬂEcp’S)/(l — e_’ﬁcp/‘s) -
1 26 %p/S/ (1 — ¢%2cp/S)| = (SC, Bep) ™ (14
-+ e“-‘icp/s)/(l — ¢—%p/S ), (106)

cJieI0BaTeJlIbHO,

~ —1
1 1 - e %p/S 2
xo )L _lre e . (107)

lC1 bep | S(1— & % ) ep

Ecan yuacTox ¢BoOOAHOrO INPOCTPAHCTBA ¢ OJHOM CTOPOHB! HE Ie-
pekpuT ¢yaramenToM (puc. 16), TO CABHIOBLie CHJB, JEHCTBYIOLIHE MO
rpanviiaM (hbyHAaMeHTOB, HAXOJAAT U3 CHCTEMH
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'51,1 X+ ‘51,2Z+ =, .

“cp ep C1

2

6222+521X+_‘__'_‘Y=0: (108)

cp bcp C]_

|
B3+ 8 Y+—7T—7T XS4 —1=0,

Bep Ocp g

2
Y — 1=0,
b,

TAe

81= 8,5 = (Cy Sbep) ™ [(H‘ e ;S)/ (l“e—ga;pfs)]' (109)
8,0 =851 = (2/C, Sb,) [e""‘::pfs/ (1—e2eS)|, (110

0s= (Cy Satg) ™ | (1 +7%%) [ (1 — S},

034 = (2/C, Sa,) [e ~ep'® 1-- % p’s)] (112)

63.3 + 054 = (C1 Sa;P)‘“‘l [(1 +e ﬂpls)/(l — e_bﬂpls)] . (113)

Ilocne TOrO, KaK ompejesyieHH CABHIOBHE CHJL [0 nEepUMeTpy Hepe-

KPECTHHX JIGHT, CpeIHHE KOo3D(HIHUEeHT XecTKOCTH Ky cp. ONpPEAeIseTCs
no dopMyne

Kn.op = Cigmp + (23 X4+ 20¥3) [( 2 Fi) (114)

Torza cpeansia OCaaKa CHCTEMH NEPEKPECTHHX JIEHT

Scp — N/(Kn.cpz Fi) . (115)
{

QopeliefieHHe 30H BJHSHHA NPOHCXOAHT KaK NPH B3aHMOASHCTBUNR
ABYX JieHT (mJockasi 3apada) (puc. 17).

Topukl CYHIECTBYIOIIEH JEHTHI HMEIT OCaJKY Scp, 4 HA HeHarpy-
JKEHHOM rpaHyIie CABUroBas cujia Z HaeT oCaliKy

f

Sep = SGDZ/(CI Sbep)- (116)

[lepeMeHHREe KO3(D(MUUHEHTH KECTKOCTH OIpenessloT B S0HE BJIKA-
HAA TaK Xe, Kak AA% npsAMOyrofpHoro dynsaMenrta (n. 4.4).

4.8. locaenoBaTeNbLHOCTh pacyeTa BJIAUSHMS HOBOTO ACHTOYHOrO (pyH-
AaMEHTa Ha cymecTByromyr GyHAAMEeHTHYIO NJIMTY. PacCUuTHBAIOT CV-
MECTBYIOIIUA OJUBOYHEIA NPAMOYTOdbHBH NJMTHHEA (PYyHAAMEHT 0o 1. 4.,

JIeHTOUHEIH (yHAaMEHT pacCYUTHIBAIOT 10 I, 4.1, 30HH BJHSHHA 0O
1. 4.3, 4.4, ocagku ¥ XKpeHH — no . 4.2,
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4.9. MMocaenoBatTeJbHOCTh pacye-
T4 BJUAHUS HOBOTO JeHTOYHOrO
dyHAAMeHTa HA CYUWeCTBYIOMYIO CH-~
CTEMY NPAMOYIOJbHRIX (QYHIAMEH-
T0B. PacueT cyuecTBYyIOWEd CHCTe-
ME (pyHAAMEHTOB MNPOH3BOAAT IO
o. 4.6; pacueT HOBOrQo JEHTOUHOI'Q
dbyupaMedra — no . 4.1.

3O0HEl  BJAHUSHHA  JIEGHTOYHOTO
dyanamenra (puc. 18) BHIACIAIOT
TaK, Kak 3TO ykasaHo B 1. 4.3, 4.4

Omnpenenenrne ocaiok W KpeHos Pmc. 18, @parMeHT CXeMEH! 30-
CHCTEMH! TpOW3BOAMTCA No 1. 4.6, HHPOBAHHUA

4.10. NocaepoBateabHOCTs pac- 1 — JCHTOWHHIE  (QyHIaMenT HOBOTG

3N adHA; 2 — cacreMa OTJeJbHEIX
yeTa BJHAHHA  HOBOr0o JEHTOUHOrO dyHIaMEeHTOB CYOEecTBYIONEero sia-
dVHAAMCHTA HA CYIECTBYIOIYIO CH-
CTeMy MNepeKpecTHnx JeHt. Cylnecr-
BYIOIIYIO CHCTEMY IePEKpPEeCTHHX JIEHTOUHHX (PYHAAMEHTOB pacCUdAThLIBA-
10T 1o 1. 4.7; HOBHA JeHTOuHHA dyHgament — o n. 4.1. ITo n. 4.3, 4.4
BHIJIEJIAIIOT 30HHK BJUSHHS K ONPEAEAIOT NepeMeHHBIe KO3(PUIIHEHTH
xectkoctn (puc. 19).

4.11. [locaepoBareJLHOCTL pacyeTa BJAHAHUA HOBOrO MpAMOYTOJIbHO-
ro dynpamMeHTa Ha CYINECTBYIOIMYIO (pyHAAMeHTHYIO nauty. CyIecTBYIO-
MUHA OJETHHER (QYHIAMEHT KaK OJHHOYBHA paccYHATHBAIOT mo II. 4.D.

[Ipamoyroaseet GYyHAAMEHT KaK ONWHOUYHRIA — no 11. 4.4. Ilo n. 4.4
BRIZENAIOT O0OJACTH BJHAHNA A ONPEAEAAIOT IEepeMeHHBle KO3 PUnHUeHTH
JKECTKOCTH, OCAAKH H KPEHHL,

4.12. IlocnenoBaTeJbHOCTh pacueTa BJIAUAHUA HOBOIG MPAMOYrOJb-
HOF0 PYHAAMEHTA HA CYHIECTBYIOIYIO CHCTEMY MNPSAMOYTOJLHBIX (PyHAA-
sMentoB. Pacuer cucreMn ¢yHZaMeHTOB mpousBoasar mo m. 4.6. Pacuer
HOBOr'O IPSAMOYrOJbHOrO (pyHAaMEHTA, BHJAESJCHHE 30H BJHUAHHUA, NEpe-
MEHHBIX KO3bD(MHUHUEHTOB MKECTKOCTH, OCajA0K H KpeHoB—1I0o 1. 4.4
{puc. 20).

4.13. TlocaeaoraTeJbHOCTh PACYCTA BJIAUSHUSA HOBOrO NPSAMOYroJb-
Horo (PyHAAMEHTA HA CYIIECTBYIOMYIO CHCTEMY IlepeKpecTHHX JeHT. Ho-
BLEIH NDPAMOYTOJBHBIN (hyHIAMEHT PaCCUHUTHIBAIOT mo II. 4.4, a CymecTBY-
romuid no n. 4.7. Ilo Tod e MeTOJAHMKe pacCUUTHIBAIOT 30HL! BJAHAHH
Y IepeMeHHBIe KO3 GHUNeHTH XecTKocTH (puc. 21).

4.14. TlocnenoBaTeNLHOCTh pacyeTa BANHSHUS HOBOM (YHIAMEHTHOH
VAT HA CYIIECTBYIONUMM JCHTOYHHMA dyHAameHT, CylllecTBYIOIAN JeH-
TOUHLIA (pyHAaMeHT paccuuThiBaeTcd mo . 4.1. HoBpll npsiMOYroJIbHEH
NJINTHRA (OYHAAMEHT ¥ OC3JKH OKDPyKawiled NOBEePXHOCTH — o 1. 4.5,
30HBI BJIUSIHUA H NepeMeHHBe KO3(D(MUOUEHTH XKECTKOCTH mo I. 4.3.

4.15. TlocaenoBaTeJLHOCTL pacyeTa BJIUAHUS HOBOH (PyHAAMEHTHOMH
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Puc. 19. ®parMenT cXeMbl 30HHPOBaHHA

] — JeHTOYHME ¢YHAAMEHT HOBOro sxapusa; 2-— cHcTeMa nepekpecTHBIX JeHTOU-
HhIX (DYHAAMEHTOB CYINECTBYIOOIEro 3naHAy

Puc. 20. ®parMenT cxeMH
30HUDOBAHHUS

] — dbyHAaMeHnTHAA IJHT2
HOBOTO 3J4anaus; 2 — CHCTeMa

dbvHIaAMEHTOB CYINEeCTBYIO-
IIero 3XaHus
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Puc. 21. ®parmeHT cxeMH 30HHPOBAHHA

{ — dyRaaMeRT HOBOT'O 3JaHus; 2-— cuUCTeMa IePEeKPEeCTHRX JEHTOYHRIX hyHA A~
MEHTOB CYIIECTBYIONEro BAanus

MJIUTE HA CYMECTBYIOMUA npaMoyroJdbHmM QysaamMenr. Hosbi npamo-
YTOJNBHRIA IJAATHHA (GYHAAMEHT H OCAAKH OKPYKRAaKIIeH NIOBEPXHOCTH
IT0J, CYIECTBYIOMNM hyHAaAMEHTOM PACCYRTHIBAIOT NO 1II. 4.5,

[IpsaMoyroapHbull pyHAamMeHT — 10 1. 4.3, 4.4.

OnpejpensoTcs 30HK BJHSIHEA B PACCYHTHIBAIOTCH OCAXKH H KPEHH!
o 1. 4.4.

4.16. IlocaepoBaTebHOCTE pacyeTa BJAMSHHA HOBOH (YHIAMEHTHOH
IVIATE Ha CYIECTBYIOWYIO CHCTEMY NPAMOYroJbHLIX ¢hyHILamMeHnToB. Pac-
geT OAUHOYHOrO COOPDYXEHHS B CHCTEMe (PYHAAMEHTOB I[IPOH3BOAHTCSA HO
n.4.6, a HOBOX (hyHAAMEHTHO! MJIMTH mo m. 4.5,

Pacuer 30m BIMAHHA, OCaJO0K OKPYKaIOmeH NOBEPXHOCTH, NepeMeH-
HBIX KO3(p(PHUUHEHTOB MXKECTKOCTH, OCajO0K M KPEHOB IMPOH3BOJHUTCS IO
n. 44 (cM. puc. 20).

4.17. ITocaepoBaTeNbHOCTh pacueTa BJIUAHNS BHOBL BO3BOJUMOW
(PyHAAMEHTHOH NJNTE HA CYIIECTBYIWIIVIO CHCTEMY NEPEKPeCTHHIX JICHT.
Cucrema nepekpecTHRIX JIEHT pacCUMTHBaeTcs no n. 4.7, HOBas HpAMO-
yroJbHas (yuaamMeHTHas manta -—mno n. 4.5 (puc. 21, 22).

Bribop 30H BAMAHHSA HNPOM3BOAMWTCH IO METOJAKKE, H3J0XKEHHOH B
n. 4.4, 4.5.

47



/‘ \
r*varo*~- 7
A PSP TN
r ’f!oﬁoidﬂ'o"& _

7
00Ol 0.9\ /// /J
R0

. 0. V0. Q. VA

TR AR AL

e Sot e
9020 %
0909 <1

R KA
LIS

-

)

Puc, 22. ®parMeHT cXeMH 30HHDOBAHHA

4 — @pyYREaMeHTHAsI OJauTa HOBOI'O 3JaHUA; 2 — CHCTEMAa NEepPeKPeCTHHIX JIGHTOYHME
OYHAAMEHTOR CYINECTBYIOIMESrO 8JaHAR
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Puc. 23. ®parMenT cXeMHb 30HHDOBAaHUS

l — cECTeMa OTHACJALHERIX (PYHAAMEHTOB HOBOrO 31aHHS;, 2 — JEHTOYHRI dYRAaA-
MEHT CYMeCTBYIOINEro sfandHsl; 3 — cHCTEMa paajesa 30H BIHARUSA
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[TepeMernbie KO3(D(PUUHEHTR! XKeCTKOCTH OnpejensiorT no m. 4.7,

4.18. flocnenoBaTeNbHOCTh pacyeTa BJUAHNA HOBOH CUCTEMBl MNpSi-
MOYTOJbHEIX (YHIAMCHTOB HA CYI(ECTBYIOM(HH JEHTOUHLIA (PYHIAMEHT.
Pacuyer cymecTBYIOILEro JEHTOYHOrO (YHIAAMEHTAa NPOU3SBOAMTCS O
n. 4.1, pacuer HOBOrO COODYXEHHSI Ha cHcTeMe (QYHAAMEHTOB-— Mo
. 4.6.

30HH BIUSHHSA BHASAAIOT AJA KAXAOro dynaaMeHTa KpaHHEro ps-
Aa cHUCTEeMBbl, OJHXXaKumero K JeHTe (pHc. 23); KaK 3TO YKa3aHO B II. 4.6.
[Tepemenunie Ko3(p(GOHUIHUECHTH KECTKOCTH JEHTH onpeleasroT mo n. 4.6.

4.19, MocaenoBaTeJbHOCTh pacyeTa BJIUAHNA HOBOH CHCTEME! NPAMO-
VroJdbHLIX (PYHZAMEHTOB Ha CYWECTBYIOIUH NPAMOYIOAbLHLIA DYHAAMEHT,
PaccguThIBaIOT cyUIecTBYIOIUA dyHaaMenT o n. 4.4.

PacueT crncTeMnl OTAEJbHHX DVHIAMEHTOB, BHJIEJACHUE 30H BJHSAHHS
(puc. 24), onpenejeHUe HepeMEHHHX KO3(p(QHIUEHTOB XECTKOCTH, 0Ca-
IOK 1 KPEHOB IIPOHM3BOAUTCA IO II. 4.6.

4.20. INocaepeBaTedbHOCTh pacdeTa BJAUAHUSA HOBOH CHCTEME! npd-
MOVIOJbHLEX (YyHAAMEHTOB HA CYIMECTBYIOMYI0O DYHAAMEHTHYIO IJIHUTY.
PacueT cyuiecTByIOIUEH (PYHAAMEHTHOH IJHTH BEJETCA NO METORHKE,
H3JI0XKEHHOR B 1. 4.D.

PacyeT HOBOro cOOpYMXeHHH, BO3BOAUMOIO Ha CHCTEMe OTICJbHHIX
(b yHAaMEHTOB, NPOH3BOAUTCA N0 I. 4.6, BHJACJCHHe 30H BJHUAHHA IIPO-
u3poautrca no n. 4.4, 4.5, Ilpu 3TOM OTHENLHO YUHTHIBAETCS BJAHAHUE
Kaxaoro (yamaMeHTa KpaidHero X mJjute paxa (puc.25). Ilepemennnie
KO3 (UIHEHTH XKECTKOCTH, OCAJAKK M KPEeHH ompenenadoT no m. 4.4.

4.21. IlocaenoBaTeJbHOCTL pacueTa BJAUSIHNS BHOBb BO3BOAUMONH CH-
CTEMB MPAMOYTOJALHLIX (YHAAMEHTOB Ha CYMECTBYIOMYIO CUCTEeMY ne-
pekpecTHMX JeHT. CHcTeMy IEePEKPECTHHX JEHTOYHHBIX (PYHAAMEHTOR
PACCUHUTHIBAIOT MO 1. 4.7, cCUCTEMY OTAEAbHEIX (PyHIAMEHTOB HOBOIO CO-
OpyXeHus — 10 1. 4.6.

30HK! BJHAHUA U NepeMeHHHEe K03(p(PHUUHEHTH ¥KEeCTKOCTH oIperneJs-
I0T XKaK AJs cIydyas BJAMSHUA CHUCTeMH (DYHAAMEHTOB Ha JeHTy (puc. 26
n 1. 4.6).

4.22. llocaenoBaTeNbHOCTh PacueTa BJAMSIHHS BHOBb BO3BOJAUMOM CH-
CTEeMB! NepeKpPecTHHX JEHT HAa CYIEeCTBYIOMHMHA JCHTOYHMA (QYHAAMEHT.
CymecTByroniui JIeRTOUHRE (PYHAAMEHT PACCUMTRIBAIOT NO 1. 4,1, HOBYIG
CUCTEMY NEPEKPECTHLIX JCHTOUHHX ¢yHAaMeHToB — 0 . 4.7. Ilo aTok
Xe MeTOAHKe OnpeneisioT 30HH BJIusHAA (puc. 27).

IIepemennsie Ko2hdUIEEHTH XeCTKOCTH, OCAZKYy H KPEHH JEHTOY-
Horo pyHIaaMeHTa onpeleasioT 1o o. 4.1.

4.23. HocaenopareJbHOCTh pacueTa BJIMAHUA HOBOH CHCTEMEI nepe-
KPCCTHLIX JIEHT HA CYHECTBYIOIBN NpAMOYroJbHpM (pyspament. Cyme-
CTBYIOIIMM OAMHOUYHEIM NPAMOYTOJLHHH (MYHEAMEHT pPAaCCUHUTHIBAIOT IO
1. 44, HOBYIO CHCTEMY IIEPCKPECTHHIX JICHTOYHHX (DYHEXAMEHTOB H 30HKLI
BausaHuA — (puc. 28) — no m. 4.7.
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Puc. 24. ®parMenT cxeMbl B0HHPOBaHHA
1 — cHucTenMa OTAeapHHX (GYHAaMeHTOB HOBOrO 3IaHNA; 2 — dYHAAMEHT OTHCNDL-

RBIfi mOd KOJOHHY: 3 — JJHHHA pasjelsia 30H BIAHAHUA
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Puc. 25. ®dparment cxeMbl 30HUPOBaHUSA

I — cycTeMa OTJeAbHEX GYHZamMeHTOB HOBOI0 34aHASA; 2 — QyHAaMeHTEasg IJH-
Ta CYUIECTBYIOIIErO 3XaHHfA: J — JUHHA pal3feisa 30H BIHSHHA

IlepemeBHREIe KO3((MUIUEHTH XECTKOCTH, OC3aAK4 M KPEHH ONpeje-

JISIIOT 110 1. 4.4,
4.24. TlocaenoBaTeabHOCTh pacyeTa BJAHUSAHHY BHOBb BO3BOANMOM CH-

CTeMbl NEPEKPecTHhIX JEHTOUHLIX QVHAAMEHTOB HA CYMECTBYIOMYI NpA-

20



Puc. 26. ®parMeHT cxeMH 30HHPOBAaHMS

I — cucreMa OTASJBHMX (GYHAAMEHTOB HOBOr0O 3A4HEA;, 2 — CHCTeMa IepexpecT-
HRIX JIEHTOYHBIX (OYHAAMEHTOB CYIIECTBYIOmEro 3Japus; J — dyYRAaMEHT ¢'2H;‘

4 — JIuHUA paszjesa 304 BJAHAHES, 5 — dyHIaAMeHT qblH

Puc. 27. ®parMeHT cxeMH 30HUDPOBA-

HHUS

] — cHCTeMAa. HePEKPEeCcTHRIX JMEHTOUHKIX (YH- \

AaMEHTOB HOBOTO 3Xagui;, JZ— cyniecreylo-

MR JIeHTOURRE dVHAAMEHT \
WAVYA




Prc, 28, ®parMenT cXeMhl 30HEDOBAHHS

I — oTleabHRIR cymecTBylomuit dyHEnaMenT: 2 —- CHCTEMAa DepPeKpPecTHHIX JeHTOY-
@ABK dyngaMeHTOB HOBOrO BIAaHUA
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Puc. 29. ®parmMeHT CXeMH 30HHDOBAHHSA

} — HOBasg CHCTEMA NEPEKPEeCTHRIX JCHTOYHBIX GYHAaAMEHTOB; 2 — CylllecTByIOIan
dyugaMenTHaA NJAETAa
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Puc. 30. ®parmMedt cxeMbl 30HHPOBaHHA

] — cucreMa @YHLAMEHTOB CYINSCTBYIOINEr0 34aHHA;, 2 — HOBas cucreMa mnepe-
KPEeCTHBIX JEHT

MOYIrOJdbHYI0 GyHAaMeHTHYI0 nmaury. CymectByioniyio GOyHEZAMEHTHYIO
IINTY PACCYHTHIBAIOT N0 II. 4.5, HOBYIO CHCTEMY JACHTOYHHX (PyHIamen-
TOB H SOHH Bauspas (puc. 29) — o m. 4.7.

Ilepemennrie KO3bduIAEHTH KECTKOCTH, OCAAKH M KDEHH omnpeje-
SIAIOT 110 1. 4.5,

4.25. [locnenoBaTeabHOCTh pacueTa BAHAHUS BHOBb BC3BOAHMOH CH-
CTeMBl NEePEeKPECTHHX JEHT HA CYDIECTBYIOMYI0 CUCTEMY OTHEJbHRIX HpH-
MOYTOJbHBIX (yHAaMenToB., CyIIeCTBYPOULYIO CHCTEMY OTAECAbHHX Hnpd-
MOYTOJBHHX (PYHIAMEHTOB PACCUHUTHIBAIOT no M. 4.6, HOBYIO CHCTEMY
[IEPCKPECTHRIX JEHTOYHHX (GyHIAMEeHTOB —no nI. 4.7. 30HH BJIUSHAA

(puc. 30) onpenensioT mo n. 4.7, nepeMeHHRE KO3 hUIHEHTE XECTKOCTH,
OCAJKH M KPEHR! — IO 1I. 4.6.

5. YUET PA3JINYHOH IrJIYGHHDI
SAJIOKEHHKSA HPH PACUYETE
BJIUAHUA HOBOTO

HA CYIMECTBYIOILIUA PYHILAMEHT

Bo3aMoXHE TPH clyuasi OTHOCHTEJILHOTO MOJOKEHHs (YHIAMEHTOB
Mo IViyOMHe: HOBHII M CYIMIECTBYIOMIHA (hYHAAMEHTH pacmofaranTci Ha
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OJHOM OTMeTKe (BCe METOJWKH pacueTa, NpHpeleHnbie B nm. 4.1—4.25,
IOCTPOEHH NPHMEHHTENbHO K 3TOMY CJyYaio).
Bo BTopoM cayuae (puc. 31) pacueTHble NPeANOCHIJIKH OCTAITCH Ta-
KUMH Ke, KaK NPHHATHE B METO/JUKax MO NepBOMY CJYHalo,
JLOMONHUTENBHO YYHUTHIBAIOT CJAEAYIOLIKE OCOOeHHOCTH, BHI3LIBAEMELIE
Pas3JIMYHBIM 3arayo6JieHueM HOBOIO U CYIIeCTBYIOLIEro (pyHHLaMeHTOB:
ocajKa HOBOro (hyHaaMeHTa Sy (Ha YpOBHe NOJOUIBH) OIpeAenasieT-
CA C Y4eTOM ero 3aJIOXKeHHs] HAa MEHBIIEH pacyeTHOH raydune Hp ;
OCafkKa OCHOBAHHWS HOBOrO (PyHAaMEHTa Ha YpOBHE, OTBeualolleM
NMOJIOZKEHHIO MNOJOIIBLI CYLIECTBYIOIEI0 (GYHIAAMEHTA Su.c. ONPEJeNsAeTCsS
OTHOLIECHHEM TJIYOHHB c10st dp K raybune ciost Hp npu do/Hp <1, T. e.

Su.c = Su (dv/Hpy), (17}

rae dp, — pacCTOsiHHE MEXAY MNOAOIIBOM CYLIecTBYIOUero MyHaaMenTa
H mojowRox cios Hp. (cum. puc. 31);

ocajKa BJIHAHUA HOBOro ()yHJaMeHTa Ha CYLISCTBYIOIIHE Ha YpOB-
He IIOJOUIBH IOCTEAHEro OnpelesiioT Mo (popMyJe

§ (%) = Sp.q eHx/S(db) , (118)

rge X — pacCTosgHue 0T OmuxKadied K cCyecTByiWeMy GOVHLAMEHTY
KPOMKH HOBOro (¢yHIaMe€HTa A0 TOUKH, B KOTODOIH oOnpeAessiercss ocai-
Ka, a napaMeTp pacnpeienuTeJbHOR crnocobuoctn S(dp) onpenpensercs
IJs caos dp.

OnpexeJuB 0OCaiku BIHAHUA $(X), KaK YKas3aHo, pacueT JAOMNOJHH-
TeJbHEIX OCAJ0K, KPEeHOB U YCHJHH B CYINECTBYIOIIUX (PYHXAMEHTaX IIPo-
HU3BOAUTCSI B COOTBETCTBHH C YKa3aHUAMH IPUBEJEHHBIX METOHK.

B TperpeMm cayuae (puc. 32) pacueTHhle OPEANOCHIJIKH aHaAJOTHYHEL
NPUHATLIM B OCHOBHRIX MeTOAUKAX. ONOJHUTENbHO YYHTHBAIOTCA CJe-
Ayromue OCOOEHHOCTH:

OCaJlKa HOBOIO ()yHIaMEHTA Sy OIpelesasieTess ¢ YYeTOM ero 3alo-
AKEeHHA Ha Oospluedl pacyeTHo rayoune Hyp, ;

OCafAKa OCHOBAHHUS HOBOro (pyHaaMeHTa Ha YPOBHe IMOJOIIBH Cylle-
CTBYIOHIEI0 (PYHIAMEHTa Sy.¢ onpelensercs 0Oe3 yueTra BIHSAHHA CJ0OS
da=dy—Hj ., TOCKOABKY 3TOT CJOH MOXKET OKa3aThCsl pPaspBIXJIEHHHM
NPH BHIEMKE KOTJOBaHA TOA HOBHH (QyHzaMeHT. ClnenoBaTeALHO, Sp.c=
= Spg.

OCafKa BJMAHHS HOBOIo (yHAaMeHTa Ha CYLIeCTBYIOmWH Ha YpOB-
He NOJOLIBLI MOCJHEeAHEero onpeleaserca nNo GopMmynie

s(x) =sge ' ("pn). (119)

Jlajnee Bce pacueTHHle onepaldHd MNPOH3BOAATCA, KaK YKasaHo B
nn. 4.1—4.25.
[Ipn pacuere BIAHAHHS pasHO3arayO/MeHHHIX (QYHIAMEHTOB cCleAyel
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Puc. 31. Cxema pacuera BJHAHMS HOBOTO dbyHgaMeHTa Ha CYIIECTBYIO-
muil (BTOPOH caydan)

1 — BRoBRI dyERaMeHT; 2 — cymectBylomui dymRmaMentr: J-— OocaZk®H BJIHARKA;
4 — [opomBa PaCcYeTHOrO CJ0S HOBOIO (hyHIAAMEHTA
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Puc. 32. CxeMa pacueTa BJUAHHA HOBOr0 (pyHIZaMEHTA Ha CYIIECTBYIO-
Ui (TpeTn# caydain)

I — HOBRIM (YHIAMEHT, 2 — CynleCTBYIOWIBE ¢yHIaMeHT, J — OCajiK{ BJIHAHUSA
S(x); 4 — nopomBa pacueTHOr0 CJOA HOBOro yHEaMeHTa

OAHOBPEMEHHO pPACCMOTPETL BONPOC O HEOOXOAHMOCTH YUyeTa BJAUAHUS
BhIEMKHM TI'DYHTa H3 KOTJIOBaHa HOBOro 3jfauud. Ilpu MenxoMm 3ajozKeHUHU
HOBBLIX (PYHAAMEHTOB (HOBOICO KOTJOBAaHA) BJUSHHEM BHEMKH TIDPYHTA
MOXKHO npeHeOpeub. Ilpu rayoOusne 3anoxxenus ux 6osee 3 M yYeT BJHA-
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HUSl HOBOrO KOTJOBaHa pEKOMEHAYeTCH NHPOU3BOJATHL IO METOJHUKE, NpH-
BelleHHo# B paspa. 6. M3jgokeHHoe He CHHMaeT BONIPOCa O NPOBEpKe oOC-
HOBAHMs CYIIECTBYOLIero (pyHAaMeHTa MO IEepBOMY IpPelCJbHOMY CO-
CTOSIHHIO, NMOCKOJBKY IIpH BEleMKe TrpyHTa BOAW3X (yHAAMEHTa TaKas
IPOBEPKAa MOXET CTaTh HEOOX0JUMOL.

6. METOAMKA YYETA BJUJHUA

BLIEMKH FPYHTA KOTJOBAHA

BHOBb BO3BOAYMbBIX COOPYXEHUK

HA OYHIAMEHTDI CYHLECTBYIOUIUX COOPYIXEHUHA

KOT/0BaHEl HOBHIX COOPYKEeHHH, BO3BOJHMHX BOJM3H CYIIECTBYIO-
INHX COOPYXEHHH, OKA3SHBAIOT CYINECTBEHHOE BJAMSHHE Ha OCaJKH, Kpe-
HEl U YCWJIHSA B (DYHA2MeHTax MOCJACHHUX.

MOXHO BHIEJIHUTL ABA OCHOBHBIX BHIAa BO3NEHCTBUA KOTJIOBAHOB
HOBLIX COOPYXeHHH Ha OJM3pacHOJIOXEHHHE CcymecTByiInue dyHaa-
MEHTHI:

BJIUsIHHe pa30byXaHUs M pasyIJIOTHEHHUA TPYHTa OCHOBAHHS, BHI3H-
BaeMOe CHATHEM HarpyskH, paBHOH Macce CToJ0ma IpyHTa OT mnOBepXx-
HOCTH A0 YPOBHS HOJLOIIBHE KOTJAOBaHa. B pe3ayanTaTe NPOHCXOAAT: He-
KOTOPHIH NOJABeM OCHOBaHUS, HOAHATHE (QYHAAMEHTOB CYIIECTBYIOUIEro
COODYXEHHS ¥ HX KPEHH B CTOPOHY KOTJIOBAHA;

BJMSIHAE BBIEMKH IPYHTa KOTJOBaHA HMIKe YpPOBHS NOLOLIBREI CyIle-
CTBYIOIOUX (PYHI2MEHTOB.

BrleMka KOTJOBaHA JJSi HOBOTQ 3JIaHUSA HHMXE VPOBHA MNOMLOIIBEL
CYIIECTBYIOIIEro (PYHAAMEHTa NPUBOJAHUT K YMEHBIICHHMIO 30HH JXedOpMH-
pOBaHUs OCHOBAHHSA CYILIECTBYIOIMX (MYHAAMEHTOB H, KaK CJAEJACTBHE, K
HONOJHUTENBHEIM HX 0CaJKaM KM KpeHaM B CTOPOHY KOTJIOBAHOB.

IIpun pacnogoxkeHuH jAHA KOTJOBAaHA BhHIIIE HOJOMIBE CYIIECTBYIOIIHX
(PYHIaMEHTOB XOTA H HMeeT MecTO 3TOT (PaKTop, HO OH He YUHTHIBAETCH,
TaK Kax O0nuHO pacdersl GVHAAMEHTOB M yoHAuiA B dynpaMenrtax Inpo-
U3BOAATCA U3 YCJOBUS, YTO IMOBEPXHOCThL OCHOBAHHUS M HOJOWIBHL (VH-
NAMEHTOB HAaXOAMTCSA Ha OJHOM YPOBHe.

KoTnoBarw ycerpawmsalotT auGo ¢ OTKOCAMH, ABO00 cO CTOPOHH! (yH-
NaMeHTOB CyINecTBYIOIero 3faBHA OrpaXxzaaloT IMOYHTOBOH CTEHKO:
(IpE pacHOJOXEHHH KOTJAO0BaHA B HENOCPEACTBEHHOM OJH30CTH OT Cy-
mecTByOmero GynaaMenTa).

PaccmotpuM TpH BapMaHTa.

Bapuant 1. BansAaue KOTJ0BAHA ¢ OTKOCOM Ha OCAaJKH H KPEHEl Cy-
HleCcTBYIOmMero dbysgaMenra.

1. Yicxoanue paHHREeE IJIS pacyera.

PaccmarpuBaeTcs MJOCKas 3ajava BJAMSHHA KOTJOBaHa Ha Cylle-
CTBYIOmMA ¢ynnaMenT (NPOTAXKEHHOCThL KOTJOBaHA TIpUHHMAaeM OOJb-
11101 ) .
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PacueTHast MOZedAb OCHOBAHUS ~— CJOH KOHEUHOH TOJUIHUHEI.

HedhopManun OCHOBaHHUS, BHI3LIBAeMHIe BLIEMKOH IPYHTa H3 KOTJIO-
BaHa, ONpPEeJeNdoT ¢ YIeTOM MOAyAs AedopManuu Eynpyr OpU pasrpysxe
II0C/e NEePBHYHOrO HarpykeHHs rpyHta. Moaynu zedhopmanuu Eynpyr H3
yueTa YHpyrofl COCTasJfOmEen AedOpMalyH IIPpH pasrpyske ONpeaessior
110 pe3yJbTaTtaM IITaMNOBHX HaTYPHHX HCILITAHUH MO (QOpMYyJe

Egupyr = 0,25aD (1 — v2) Ap/Asypper, (120)

rie D— guamerp mTamna; v — Koappunuent Ilyaccoma; Ap—

ZaBJeHRe, B [AHAaNa30oHe KOTOPOro onperessercs MOoAyJdb YHOPYrod me-

dopManun; ASynpyr — VIPYras cocTaBiasgiomasi aehopManuy npH pas-

rpy3ke OT YPOBHS HarpyskH, COOTBETCTBYIOLIEro Mpeaesy IpONOPpIHUO-
HaJBHOCTH, A0 Hyqas (VMO0 A0 NepBOU CTYIEHH HArPY3KH).

[Ipr OTCYTCTBHE JAHHBIX IIOJIEBBIX HCIBITAHAN JONYCKAeTCS HCIOJb-
30BaTh DE3YJbTATH Ja00PATOPHBIX KOMOPECCHOHHHIX HCNBEITAHUHA (BETBD
pasrpysku) H Jepexojunie Koah(pHUMEHTH, NpuBeleHHEe B «PyKOBOA-
CTBE N0 MPOEKTHPOBAHUIO OoCHOBaHmui», Crpohusgar, 1978 r.

Koaddunuerr Ilyaccona ompegensiior no TaOGAUYHEIM JaHHBEIM.

IIpH OTCYTCTBHH TeX HJH JAPYrUX OAaHHLIX AJSA IpefBapuTebHOrO
pacyeTa AONYCKaeTCd onpelelaATs MOAYJbL YIPYroik xedopMauuy no Gop-
MYyJIe

E._ =m_ mgE (121)

yopyr Yy 0’
rre Ey-— Mooyan obwiel aedopmanuu rpynta; onpefenstercss mo CHull

2.02.01—83 Taba. 1 u 3 npua. 1; me—-—-KOB(bc'pri]J.HEHT yupyroi pedop-
Manuu. Jas rAMHACTHEIX TPYHTOB mHy=2,5; AJSE TeCYaHbiX TI'PYHTOB

My

=—=8; Mmp— K03 QHUIMEHT, IpUBeASHHBH B 1. 4.0.

OcHOBaHUE CYLIECTBYIOUIEro (hYHAaMeHTa TNPUHUMAETCH YIIPOUHEH-
HHIM (B CBSI3H C AJUTEJLHEIM 3arpyxcHHeM); Ko2((HIUEHTLH YyHpouHe-
HAST OCHOB&HHs INPHHHMAIOT [0 METOMUKAM pacueTa BJUSHAA HOBBIX
(OyHJ1aMeHTOB Ha CYlIecTByIoIue (OYHAAMEHTH pAas3jHYHLEX THIOR
(cM. npuJa. 2).

2. PacueTHas cxeMa CUCTeMHB! IIpUBefieHa Ha puc. 33.

CJ0ff KOHEYHOH TOJUMHE HIACHTHOUIHUPYETCS COBOKYIHOCTBIO JIMC-
KPDEeTHHX YYacTKOB C DasMepaMu. N0 raybuHe — paBHOH pacyeTHOMY
CJIOI0 KOHEYHOMN TOJIIUHEI, IO INHPHHE — B 30He IUIOCKOH YacTH KOTJIO-
BAHA pAacyeTHHI AUCKPETHEIH Y4acTOK NpHHUMAaeTCsl B BHJle OeCKOHev-
HOl UYeTBEePTH IJIOCKOCTH; B 30HE OTKOCAa — PABHOH 3aJIOIKEHHIO OTKOCA;
B 30HE PAaCHOJIOXEHHA CYINECTBYIONEro MyHAaMeHTa -— B BHJEe Heorpa-
HWYEHHOH YeTBEPTHU IVIOCKOCTH.

3. Pacuetuyo raybuny ciaosa H, onpenenasieM no dopmyle

Hp = (& + BpEs) kp.
Hast raaan §,=9; E»=0,15; ana neckoB §;=0; E,=0,l.

Y
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Puc. 33. CxeMma pacuera BAHSAHHUS BLIEMKH MPYHTa KOTJ0OBaHa BHOBL BO3-
BOAUMOIO COOPVKEHUS] HA CYINSCTBYWOINHE QYHIAMEHT

1 — cymecTByromul dynzaMeHt; 2 — ocajiKa IMNOBEePXHOCTH OCHOBAHHS IIDH BEIEM-
Ke IpYHTa KOTJIOBaHa

By=L—a,, roe L — obmas mupuHa XOTJOBaHa IO BepXHed OpoBKe;
kp — 0’8 + 0’001 (Uzg,h — 100): rAc Uzg'k, — ‘PhR-

4, OnpenensieM HHTErpanpHble HNapaMeTPH COMPOTHBJIGHHA OCHO-
BaHu4.

Ci, kH/m3, naxoaum no popmyne
Cy = Eynpyr/[Hp (1 —v3)],

rae Eynpyr onpefienseM no gopmynae (120);

S ompeaensieM mo ¢opmyne (17), rae Hp(S)=Hp, a BMecTO a;
BBOIUM DBy=L—a:.

5. OnpenensieM HEH3BECTHHE CABHrOBhIe CHJAB X, U X, B3auMoneH-
CTBHUSl MeXJY IHCKPETHRIMH ydYacTKaMH OT HArpy3KH pasynjoTHEeHHUS
Czg k-

CocTaBJasieM CHCTEMY YpaBHEHHH paBeHCTBA HYJAIO NepeMeleHnd
CBSI3H, B IIOCKOCTSX Pasfiesia OCHOBAHMS HA YUIACTKY.

{‘51,1 Xy ~+ 61,2 XZ -+ A:lp =0
Og,1 X1+ Og,90 X+ Bgp = 0.
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1Ipn aTOM

51,1 — ‘31,1 (1) 61,,1 (2);

0, 2 ‘32,1 —— 61,2 (2);

62,2 — 62,2 (2) + 62,2 (3);
51,1 (1) = 62,2 (3);
51,1 (2) = ‘52,2 (2);

ﬁ11!?' — Alp (1) 4 A11.:» (2);
Agp =— Dap (2).
KoadhdunuenTs NpH HEH3BECTHHIX X; M X paccudThiBaeM Imo ¢op-
MyJaM
6;.1 (1) = (SCy)—4,
81,1 (2) = 25 (14 ¢%/5)/(1 — e77a/5),

rae s; = (28C))L;

8y o (2) = 45567 %/S/(1 — ¢—22:/5);

ﬁlp (1) = ng,R/CI;
A,, @) = [Ag Ky S+ B ]/,

Koadponuventnt Ar um Bp onpejenseM H3 ypaBHEHHS UHTCHCHBHO-

CTH JIJ1 TPANeUUEBHAHON HATPY3KH.
Jas caydas TPEyroJibHONW Harpyskd ¢ HHTECHCHBHOCTBIO B Hauadie

KOOPAUHAT Gzg,x
AT _ O‘zg,K/az;

BT: BT/az'-"—_- , KT=KT(JC—-—-—0:2)_

Koapduurentt K Onpefensiorcs mno rabauuaM, NPHBEICHHEIM B
npuia. 1, Ipu a=as, X=ay, U 0.=8~1 (HauaJo KOOpAMHAT B JIEBOM YIJYy
yyacTKa).

AZp (2) =[Ar K1 S-F Br]/C;,

B aroii dopmyse Ar u Bp Te XKe, 4TO KM NIpPH OHpeldeNeHHM Ajp(2).
K+ HaxoauMm MO TeM XKe Tabauuam IpH a=a U Xx=0.

Haiigg xosap@uUUEHTH M pa3peluus CHCTeMY ypaBHEHHIH, HaXOAHM
HEH3BEeCTHRIE CABUIOBHIE CHUJB X, Xs.

6. OpAnHAaTE OCaNOK BJUSAHHS KOTJOBaHa HAa CYLIECTBVIOLIUK (DyH-
JaMeHdT onpenessaeM 1o QopMmyJaaM

s (x) = 25 & (CTXI/S

rIe ¢ — paccTosHUe OT KDPOMKH KOTJoBaHa J0 OJuKHEeH KPOMKH (yH-
AAaMEHTa, a HavaJ0 KOOPAWHAT HAaXOAUTCS Y JIEBOrO Kpas CYIUeCTBYIOLLe-
0 PYHIAMEHTA;

Sn =3~ XZ/(2SCI) ’
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s (¥) == [X/(28Cy)] e o115,

Ecau B pesynpraTe peHieHHs CHCTEME! VPaBHEHHME CHJa HAlpaBJICHA
BBEpPX, TO 3HAYECHHE IpHHHMAEeM €O 3HAKOM IUIIOC, €CJH BHE3, TO CO 3Ha-
KOM MHHYC.

7. OnpegediseM HCXOLHBIE cpeiHHe KO3(DDHIMEHTH XECTKOCTH OCHO-
BaHHA CyluecTByoulero ¢GyrpaMenTa (Kak OLHHOYHOTO HJM CHCTEMH, HO
6e3 ydJeTa BJHAHHS KOTJIOBAHA), 4 TaKXKe NEPEMEHHEBIE KO3()(HHUHEHTH!
XKECTKOCTH OCHOBAaHHUS CylllecTBywOllero ¢pyHAaMeHTa C yUeTOM BJHSAHHUA
COCeIHEro KOTJoBana HOBoro coopyxenus. IIpomsBoaurcs pacder oca-
AOK, KPEHOB H YCHJINH B CYLIGCTBYIOHIEM (pyHIaMEHTE C YYETOM BJAHSHHSA
OPAMHAT COCEJHEro XKorTjioBana.

PacueThl DPOHM3BOAAT B COOTBETCTBHE ¢ MeToaukamm 4.1—4.25 mno
pacyeTy BJUSHHS HOBHX (OYHAAMEHTOB Ha CYIIECTBYIOIMHUE.

B cnyuasx, Korja noAouIBLl KOTJIOBaHA PACHOJOXKEHB! BHINIE HJH HU-
K€ YPOBH# CYLIECTBYIOUIEro dyHpaMeHTa, pacueT Ho 3TOM MeTOAMKe Npo-
U3BOAUTCH C Y9€TOM OCOOGHHOCTEH, NPUBEASHHHX B METOJIHKE pacueTa
BJIHSHASL pasHo3arJayoOJeHHbX PYyHAAMEHTOB, ¢ TeM OTJHYMEM, 4TO B pac-
CMATPABAaeMOM CJiy4ae OCaJKH BJHAHHS OIPEACIAIOT OT BHIEMKH TPYHTA
KOTJIOBaHa, a He OT BJAAAHHA HYHRAMEHTA.

Bapuanr 2. Bausuye korsiosaHa 6e3 oTKocd ¢ yCTPOHCTBOM OrpaxK-
Aaoled WMuyHTOBOH CTEHKH.

B sToM BapuanTe y4acTOK 2, B npejefax KOTOPOro pacmoJaraeTcs
OTKOC KOTJIOBaHa, oTcyTcTByer. C YUeTOM 3TOro BeleTcA pacuer [0 Ba-
praHty 1, HO coCTapjasieTcs BCEero OAHO ypaBHCHHE CJIBHIOBHIX CHJ B
IJOCKOCTH pasjesa yuacTka, I'ie pacnojaraercss KOTJAOBaH, H yuacTka,
TAC pacnojaraercs GyHiaMeHr.

['opuaoHTaJibHEle MepeMelleRHs IIOYHTOBOA CTEHKH M IPYHTa, HX
BJAMSIHHE Ha OCHOBAHHE CYyHIeCTBYIOUlero (hyHaaMeHTa MOXHO He YYH-
THBaTb NPH YCJIOBHH, U9TO IMIyOHMHa 3ajelKd IINyHTa He MeHee uYeM
BBOe IpeBHIIaeT raybHHY orpaxKieHus (riayOuHy KOTJIOBaHa).

Bapuanr 3. Bausguue ray6oxoro KotTjoBaHa (ZHO KOTJOBaHa HHXKeE
YPOBHS TOJAOIIBH CylHlecTBYomero GyngaMenTa).

PacueTr cOCTOHT H3 ABYX YaCTeH.

I gacte. Pacuer BJAHSIHMA BHEMKH rpyHTa KOTJIOBAaHA HA CYILECTBY-
IOIMHA pyHIaMeHT. PacueT BHIIOJHACTCA 10 BapHaHTy l.

2 yacte. Pacuer AONOJHHTEJHHHX NepPeMelleHH# CVYIIeCTBYIOLIErs
(hyHIaMeHTa BCJAACTBHE CHHMKEHNS PACYETHOH HHXKHEH I'DaHHIBl CXKHUMae-
MOH TOJIIM CYHIECTBYIOIIEro (pyHAAMEHTa, BRI3BaHHON BHIEMKOH TDYHTa

13 KOTJOBaHA.
Bo Bcex cayuasix YYHTHBAlOTCA BepTHKaJbHHe jedopmauuu. Iipo-

BEPK2 Ha NPOYHOCTb, YCTOKYMBOCTL MACCHBA, OTKOCA, HATPYMKEHHOIO Cy-
IEeCTBYIOUUM (DYHIAMEHTOM HJH CHCTeMOH (YHAaMEHTOB, 00s3aTelIbHA,
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Puc. 34. CxeMa pacueTra BJAHSHHS BHIEMKH I'DYHTa KOTJIOBaHa Ha CYILe-

CTBYIOIIHUA (QYHIAMEHT
! — KOTJIOBAH HOBOro sjaHms; 2 — CYmecTByomui (yniaMeHT

NPOH3BOAUTCA OOIICHPHHATHIME METOJaMH H B HacTofed pabote HE
paccMaTpUBaeTCH.

PacueTHas cxeMa uMeeT BUJ, NOKA3aHHKH HaA pHC. 34.

Ocob6ennocTu pacueTHOo# cxeMH., OcHOBaHHe (hYHIAMeHTa CYIIECT-
BYIOUIEr0 3JaHHsl pacCMaTPUBAETCsA KaK CHCTEMa JUCKPETHHIX YYACTKOR

Pa3JUIHON TOJIHAHEL:
B 30HE OCHOBHOH YaCTH KOTJOBaHA y4acTOK 1 ¢ TOJMIIIHROHA cJOs

h1=hg+Hp1‘—'hR;

B 30HE OTKOCAa y1acTOK 2 cO cpefHeHd TOMNHHOH cJof fig
hy = 0,5 (fa + Hpy);

B 30HE CJIeBa OT (PyRAaMeHTa y4acTOK 3 ¢ TOJMuHO# cosi Hy , rae
Hp1 — pacueTHasg HHXHAA IPaHMNA CXKHMMaeMOH TOJIH OCHOBaHHA (yH-
AaMeHTa CYILIECTBVIOLIEro 34aHMS;

B 30He HEIIOCPEACTBEHHO IIOJ CYWECTBYIOLIHM (GDYHIAMEHTOM — ydac~
TOK 4 C TeM XKe cJioeM TOJIUHNHOH [ Dy>

B 30HE ClIpaBa OT CYIIECTBYIOILEro (MYHAAMEHTA YVYACTOK D € TEeM 3Ke
cJI0EM le.

6L



Vicxopuble xapaKTepHCTHKY rpydra Ey o vy OPHHEMAIOT AJST yY4acT-
xoB 1, 2, 3, 5; njsa yuactka 4 Eynp H v — C YITOM YIPOUHEHHUS.

B myockocTax pasjienia HA YYACTKM BBOJHATCS YETHIPE HEH3BECTHEIX
CABUTOBHX CHJIBI B3auMojeicTBus Xy, Xa, X3, Xs.

OcHoBaHue Harpyxaetrcs Harpy3koi N;, nepejaionieificst gepes cCy-
UeCTBYIOIHA dyHAaMEHT 1.

IlocredosareasvroctTe pacuera

1. IlpousBonsaTr pacuer dyuaamenra 1 cymiecTBymoliero 3AaHHsA Ha
OCHOBAHHM B BHJE CJOS NOCTOAHHOH ToMUUHHE Hp (0e3 yuera BJIHSAHHA
Ha TOJIOUHY CJI0si XKOTJOBaHa) no MeToaukKam 4.1—4.25.

Onpeaenasttor OCaAKH, KpeHH!, NepeMeHHble KO3(DMHIUEHTH XeCTKOoC-
TH, ycunauda. OcHOBAHHE HENOCPEACTBEHHO nojx (PyHAaMEHTOM — yapod-
HEeHHOe.

2. IlpomaBoauTca pacueT (yHZaMeHTa Ha OCHOBAHHH NePEMEHHOM
TOJMIIHHE (cM. prC. 34) ¢ ydueTOM YCTPOHCTBa 3arJyOJICeHHOro KOTJOBaHA.
CocraBasieTcsi cAcTeMa ypaBHeHHH, HaxomaTca X, Xs, X3, Xi omnpene-
JifeTcsl 0cajKa, KpeH, KOo(h(hHUUHEeHTHl XKECTKOCTH, YCHUJHA.

3. IIpomsBomuTcA cpaBHeHHe pe3yJbTATOB pacuera Iio mm 1 u 2.
OnpenensoT pasHOCTH OCAJOK, KPEHOB YCHJAHH KakK pe3yJsTaT BJHSHHS
KOTJIOBaHA B pacueTe no I. 2,

4. PeayarTaThl pacuera 1o 0. 1 (a¢pdextT NoAHATHS OCHOBAHUA)
CYMMHUDVIOTCS ¢ pe3yJbTaTaMu [0 I. 3 (pasHOCTh Pe3yJbTaTOBR pacye-
ToB no 1. 1). CymmapHbie AaHHHIE U SBJSIOTCS PELICHHEM.

Bce 3aBUCHUMOCTH AJs OupeieseHus KO3 (HUIHCHTOB NIPH HEU3BeCT-
HEIX, pacueTta X; 0CajiOK, KPEHOB, XapDaKTEPUCTUK YINPOUHEHUS TPYHTA
¥ pacueta Ko3(p(HIHEHTOB IXECTKOCTH IPUBEJEHE! B METOAUKAX pacyera
BJAHMAHUA HOBHIX (PYHAAMEHTOB Ha cymecrByiomMe (m. 4.1—4.25).

Ilpu sToM nepeMellcHUsT OCHOBAHHS OT BJHSAHUA KOTJOBaHa OIpe-
JeJisgeTcda 1o gopmyJie

s (%) = {AS [x0/S 4 (670 — g—%2 s%%0)/(1 4 ¢—*2)] 4 B}/C; b.
BeejeM caeaymouige 0003HaYCHUS
Kp = K (%0) = %0/ 8 + (67%%0 — %2 ¢*%0)/(1 4 ¢79).
Torna

S (Jﬁn) — AKT/GC]_ b + B/CI b.

BrluuciieHHble BeJHUMHH Ko3(hhunueHta Kr nNpEBEJeHH B Tabau
yax Upui. 2.



7. METOIAUKA OIPELEJIEHU

PACUYETHBIX JABJIEHHH HA YIiPOYHEHHOE
OCHCBAHMWE NNPHU B3AUMHOM BJIUAHHUHK
CYILECTBVIOIGHUX U HOBbLIX
SYHIAAMEHTOB 3JAHUNA ¥ COOPY)KEHHH

IlpuBoaurcs npuOJAMIKEHHAs1 OI€HKA pacyeTHOro HaBJIeHHA Ha YIT-
POYHEHHOEe OCHOBaHHE, MOCTPOCHHAS Ha pPe3yJbTaTax CONOCTABJEHHS Bep-
TUKAJbHBIX CABHIOBRIX CHJ AJA cJydyaeB OJHOPOAHOrO M YHPOUHEHHOTO-
OCHOBAHUH C y4eTOM B3aHMHOrO BJAHUAHUS (PYHAaMEHTOB.

Pacuer 1no npuOJuiKeHHOHW MeTOIMKe BelIeTcd B CJASAYIOHlen mnocJe-
JLOBATeJbLHOCTH.

IIpousBoguTca pacueT cymecTBymwllero ¢gyHnamenta (@,) na ecre-
CTBEHHOM ocHoBanum (6e3 yuera 3o ynpouHnenus). Ornpenensiercsa pac-
geTHOE JAapJjenne Ha ocHoBanue R, (CHull 2.02.01—83).

IIponsBoguTcss pacuer cymecrsyiomero ¢yHjpaMeHTa Ha ecTeCcTBeH-
HOM OCHOBAaHHM. PacuerT BHINOJHACTCH METOAOM HHTErpajdbHBX JHCKPET-
HHX 2JIEMEHTOB OCHOBaHMH. B uncle Apyrux XapakTepHCTHK ONpeaesIsi-
eTCql CABHIOBas CHJA B3AHMOJEHCTBUS MEXAY AHCKPETHHMH 3JeMeHTa-
MH OCHOBAaHH#, B TOM UHCJAE B IUVIOCKOCTH y Kpasd ®yHxaMeHTa (Xgee
" Xnpas)-.

IIpou3BOMHTCH pacueT CYIIECTBYIOLUEro (dpyHIaMeHTa C yIeTOM yNnpoy-
HEHHOH 30HH OCHOBaHHUsl. PacueT BHINOJHACTCS METOAOM HHTErpaJibHEX
HUCKPETHHX 3JICMEHTOB OCHOBaHHsl. B 5TOM BapHaHTe pacueTa TaKKe
ONPEACNAIOTCS CABHUIrOBBLIE CHJL B3aUMOAEHCTBUS, B TOM YHCJIE B MJOC-
KOCTH Yy Kpas ¢ynaameHTa (Xyup.ner B Xymp.upas)-

Onpenensdercss BeJHYHHA pacueTHOro JaBJeHHS HAa OCHOBauue C yue-
TOM BJIMSHHUSI 30HL YIPOYHEHHMSs TPYHTA B OCHOBAHUU CYIIECTBYIOLIETO
dbyEIaMeHTAa

X X
Rynp = min { = ~raz }Rn. (122)
Xynp.;ﬂen. Xynp.npan-

B Tex cayuasx, KOorza IIpOH3BOJAUTCS PEKOHCTPYKUHA 3AaHHSA WU
COOPYKEHHS M Harpy3ky Ha (pyHAaMeHTHl BO3PaCTalOT, 4 BJHAHUE HOBHIX
COCEAHHX 3JaHWH HJIU COOPYIKEHHH OTCYTCTBYET, NPOU3BOLAAT IPOBEPKY
0 CpeAHeMYy LaBJICHUIO p NOJ NOoACWBOH dyHAaMmeHTa, paBHOMY XN /[/F 4.
Ecnn B pesyabrare nNpoBepKH p MeHblle Rypp, VIIHPeHHs (yHIAMEHTA
He Tpebyercsa, ecdH p>Rynmp, YCHIeHHe (yHIaMeHTa HAH YKpenJjeHHe
OCHOBaHUA HeoOXOAUMO.

B cayuasx, koraa Ha CYILIeCTBYIOMIME (PYHAAMEHTH OKa3blBAIOT BJNA-
HHEe (PYHAAMEHTH HOBOTO COODPYIKCHHUS, CJAEAYET YUECTh COOTBETCTBYIONLEE
HONOJHUTEJNLHOE BJUSIHHE HA Xynp JeopManuid OCHOBAHUS, BLI3BAHHBIX
OCaJKaMH IIOBEPXHOCTH BOKPYr HOBOro (hyHIZaMeHTA.

Ha pue. 35 cxemaTHuHO nokasaum! cyuecTBywmud ®; u HoBuii @,
GYHIXAMEHTH M OCaJKH OT NOCJEAHErO.
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Puc. 35. Ocajgky BAuAHHA HOBOrO (yHAaMeHTa P, Ha CYLIECTBYIOMIUMK
D,

Ocagkr BausHua ®©, HAa P; u BLI3LBAET B IPYHTE CIABHIOBHE CH-
mot Xi., Xp,, HaUpaBJieHHHbIE BHH3, T. ¢. B CTODOHY, NPOTHBOMOJOX-
Hyi0o cuje X, BO3HHKawUiern B 3Tok 3ome or @), IloaTOMy IpPOBEpKY
Rynp ¢ yueToM BJusiEEsa ¥y 0O 5TOH KpOMKe NPOH3BOAUTbL HE CJELYeT
Ocapxu Bansinag P, Ha OCHOB2aHWE Yy HpaBOii KPOMKH 2 (cM. puc. 30)
BLI3BIBAIOT CABHIOBYIO CHIYy Xa, MeHbmedl BeauuynHu. IlosTomMy 3a pac-

YETHYIO CJeAYyeT MNPUHUMATL KpPOMKY 2, 0GoJee yAaJeHHYIO OT BJHUSAIO-
ero pysnaMesra M,

CuBurosas cuna X, onpejessercs no (opmyae

X, = sg, e ¥ (tallS p, SC, (123)

Cy,— HHTErpaJNbHBIZ TapaMeTpP COUNPOTHBJEHHS CXAaTHIO PacYeTHOTO
caoa H, npupoasoro (HeynpowHEHHOro) OCHOBaHMs, by, — LIHDHHA (QYH-
namenta @;.

ITPHJIO)KEHHE 1
fipumepn! pacueta

lMpumep 1. Pacuer BauAHUS HOBOro JEHTOYHOro GyHAAMEHTa Ha Cy-

MECTBYIOMUN JEHTOYHHH (yHAAMEHT (ocalky, KPEHE, HePEMeHHHe KO-
3(OPHUUHUEHTH XeCTKOCTH OCHOBAHHS, IJOCKAs 3a7aua)

Hcxo0nbte Oannble

PasMepH ¢yHIaMEHTOB, OTHOCHTEJLHOE MOJOXKEHHe H Harpyakd IIO-
Ka3aHu Ha puc. 30.

OcHoBanue: MojeJb OCHOBAHHUS — PACYETHHIH CJOH KOHEYHOH TOJI-
IMHEHK; MoAyJab Jedopmanum E=20000 kH/M?% xoaddunuent Ilyaccona
v=0,25; yneapHu# Bec y=18 kH /M3,
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Pre. 36. Cxema pacnojsio:keHdss (QyHAAMEHTOB, HArpy3KH, pasMepH, 3a-
rayoncuus (upumep 1)

J — HOBRI}! JNICHTOUHHE (QVYHEAMEHT, 2 == CYLMIeCTBYIOHNIAA JeHTOYHRBIE dyHLaMeHT

KoapduupenTs ynpoyHeHUss OCHOBaHUA CYIIEeCTBYIOILero (hyHaaMeH-
ta: p1=1,1; p,=1,15; ps=141/m.

KosppuuyeHTH yciaoBuii paboThl OCHOBAHH#A: CYLIECTBYIOUIEro HyH-
namenrta mg=10,85; HOBOro pyngamenra ps=1-+4a,/(10s).

Pacuer cywecrayoujeeo (pyHOamenTa

Onpeneienne rayounnl 30HE gedopmupoBadnsa OCHOBANHNS

L T A S, rnlnlen . P

2, M O,g 0,20,g o p_ﬁzg.o l::'5("":'._-':,zg..'{]) z, M
7,2 165,6 33, 12 0,170 204 | 35,7 7,2
7,6 172,8 34,56 0, 166 204 | 33,86 | 7,6
7,5 17,1 34,2 0, 168 204 34,27 7,5

Taxum o6paszoMm, Hp=H(S)=Hp(Ci)=T7,0 M.
OnpenesieAne uHTErpadbHLIX NHapPaMeTPOB OCHOBAHUS OKpyKalomel
NOBEPXHOCTH

OnpegenaeM MOAYJIbp AehopManuu ocHOBaHHA E. (06e3 yuera Ko3ad-
QRIHMEHTOB YIPOUHEHHA O{ U Q3).

Eq = py mg Ey = [(1 4~ 7) /7] 0,85-20 000 = 1,12.20 000 = 22411 xH/n2.

OnpepenseM HHTErpajgbHbld ITapaMeTpP CONPOTHBJASHHA OCHOBAHHSN
cxaruio C; (6e3 yuera py, p2)

C; = Eol[(1 —v?) Hp] = 22411/[7,5 (1 — 0,25%)] = 3187 kH/ms8.

OnpesenseM pacnpefenTeNbHYI0 CIOCOGHOCTh OCHOBAHHA S (e1H-
HYI0 [JIsI OCHOBaHHA paccMAaTpHMBAEMOrO JEHTOYHOro (hyHAaMEeHTa)

8 =0,177TH,—0,0111g; = 0,177-7,5—0,0111-2 = 1,3 .
5—653 65



Puc. 37. CxeMa onpenelieHHs cpeHell ocajiki HOBOro (dydaameHTta (npu-
Mep 1)

OnpepesicHHe MHTErPAJbHBIX NAPAMETPOB OCHOBaHUA (C YUETOM KO-
aMuMEeHTOB YIPOUHEHUS Py M O, NMOA CYIECTBYIOIUM (PYHAAMECHTOM

OnpegenseM MOAyJb AeopMal¥H I'PYHTA HEHOCPEJICTBEHHO B QCHO-
BaHNY CYLIECTBYIOLIEro (PYyHAaMEHTA

Eynp = 0102 Ec = 1,11,15-22411 = 1,265-22411 = 28350 kH/nz.

OnpejenseM HHTErpaJdbHbli NapaMeTp CONPOTHBJCHHA  OCHOBaHHA

cxkatuo C HEMOCPEICTBEHHO B OCHOBAHHY CYLIECTBYIOLIETO (PyHA2-
MEHTa

Crgp = Eynp/[Hp (1 — v2)] = 28350/(7,5 (1 — 0,252)] = 4032 xH /3.

yup

Onpepenenne cpeaHeld OcCafkKu cyllecTByIoInero ¢yHRamMeHTa
OnpexesisseM CABHTOBRIC CHJABl Ha IPaHMUAX CYUIECTBYIOLIEro (pyHua-
meHta (puc. 37).

Ocalxy ¢dyHIaMeHTa onpejednseM o GopMmyJe
s, = Ni/Cy,, TAe Ny = 480 xH,
Cyp, = Cl‘_«mp a,by + 2C, Sb,,
TaK KaK by =1, 10 Coy = Cy @ + 2G4 S.

CnBuroByio cuny Xc,=Xc,onpejenseM no gopmysue

Ciorn @4 4032.2
= = yop - L 2| = - 2| =121 xH.
Xey = Xcg Nll'( C. S F2) 480/(3187-1,3 - ) 2

OrnpepenaseM cpeiHee 3HaUenue KO3(Q@UIHEHTa KECTKOCTH OCHOBa-~
HUsA CYIHIECTBYIOIEro (pyHjamenTa

Ks.cp; = Cigyp Ni/ (N1 — 2X¢) = 4032-480/ (480 — 242) = 8145 xH/n.
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OnpeaenneM cpefHIOIO OCAAKY CYUICCTBVIOWUIErQ (PYHAAMEHTA
Scpl = N]./(Fl KB'GP]_) = 480/(2'8145) = 0,0295 M — 2,95 CM.

Pacuer nogoeo ¢hyndamenta

Onpejesienue rayounn 3onn Aehopmuposanusi OCHOBAHUA
Po = P'_ng,o = 200 — 36 = 164 KI'I/M2

— il - — - pl— —— — A el - — N i,

z, M , 0.8 , O,Zng 22/0 7 ¢/ (P—'ﬁzg‘u)
8 180 36 l 5,333 0,234 | 38,3
85 | 189 37,8 5,667 0,222 35,7
8,2 ' 183,6 36,7 5,467 0,228 | 37,4

Takum 06pa3oM, rayOuHaA PacYSTHOro CJOR 30Hb ASHOPMUPOBAHES
OCHOBaHUsI HOBOro hyHAAMEHTA

HPH — HPH (Cl) — HPH (S) = 8;2 M.
Onpenelienne UHTErPaibHbLIX NapaMeTPOB OCHOBAHVA

Eg = [1 4 a,/(10m)) Ey = [1 -} 3/(105)] 20000 = 1,095-20000 =
= 21910 xH/Mm2.

OnpenensieM HUHTErpaJbHBIA IIapaMeTp CONPOTHBAECHHS  OCHOBAHHUS
CaTHIO CIH

Cy,, = Exl[Hp, (1 — v3)] = 21910/[8,2 (1 — 0,252)] = 2850 xH/u3.

OnpenenseM mapamMerp pacopeieauTeNbHOH  CNOCOOHOCTH OCHOBA-
HHS

Sg=0,177Hp_—0,011lay =0,177-8,2—0,0111-3 = 1,4 u.

Ounpenenenue cpened ocaaky HOBOrO hyHAAMEHTA
OnpegessieM CABUrOBEIE CHJIR HA TPAHUNAX HOBOTO (yHIaMeHTa

Xg = N3/[2 -+ a,/S] = 720/[2 - 3/1,4] = 174 xH.

Oupenensem cpeluuii Ko3QOhOUUUSHT MKECTKOCTH OCHOBAHUA HOBOTO
(DYHAAMECHT2

Ks.cp, = Ci, No/(Ny— 2Xy) = 2850-720/(720—2-174) = 5517 xH/m3.
Onpenensem CpeHIOI0 0Caj Ky HOBOTO (DyHIaAMEHTA

Sepg = Nyl (Fz Kn.cpg) = 720/(3-5517) = 0,0435 m = 4,35 cu.
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= 8145k,

|

Puc, 38. PacuetrHnle OpANHATHE 3MIOPE KOSOPHUUUCHTOB KECTKOCTH OCHO-
BaHHUs cyllecTBYlowlero gyugamenTa (2) ¢ yuyeToM BJRSHUS HOBOTO (PyH-
naMenrta (1) (upmmep 1)

Onpeaencnve OCAROK BAMSHUA HOBOr0 (HYHAAMEHTA HA OCHOBAHUE
CYHIeCTRYIONIEro MyHlaMeHTa

Ocaaxkn BAHSHHSA CYUIECTBYIOLIECrO (VHIAMEHTa ONPENENsIIOT B OCHO-
sanmu uepes 0,5 M.

sp (0) = 8¢p,, ¢ “T4/Su = 0,0435¢ /1% = 0,0213 m= 2,13 e

sg (0,5) = 0,04353“1'5’1’4=0,0149 M= 1,49 cm;
sp(1,0) =1,05 cm; §5(1,5)=0,73 cm;
sg (2,0) = 0,5 cm.

Onpeaencnnre NePeMEHHBIX KO2(M@UIMNCHTOB KECTKOCTH OCHOBAHMA
cyitecTRyOLIEero MyHAAMEHTA ¢ YYETOM BIAUAHHUHE HOBOr0 (yHHaMeHTa

Cy, Sp (¥} ]

C, _— Sep,

Kg (x) = KB.GI)]_/[I T

KospdpuunenTh KECTKOCTH ONPEJACHAT B TeX XKe TodKax, 9T0 H
ocaakn BAHsAHUA (puc. 38).

92850-0,0213
— - —— | — 3.
Kz (0) 8147,5/(1 | 4032_0,0295) 5380 xH /m3:
9850-0,0149
0,5) = 8147,5/{ 1 -~ — ——— | = 60 3
A3 (0,5) = 814 5/( +4032-0,0295) 6015 xH/u

K5 (1,0) = 6500 xH/M3;,  Kg(1,5) = 6940 xH/m3;
Kp (2,0) = 7280 xH/m3.
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Onpenenenve cpelHell OcajKy
CYHICCTBYIOMCTO (PYHAAMEHTA C Yyue-
TOM BJIUAHNA

JJaa Kaxaoro ydyacrka AJHHEB
[=0,5 M onpenenadidT CyMMapHEE
peaxkTUBHEIC OTIODPH OCHOBaHUA (NpH
eANHUIHOU ocajake (GyHIAMEHTa)

E;‘ 0,5 (Kgi - KBI-H) li;

Ry = 0,25 [Ky (0) 4- K (0,5)] =
=0,25 (5380 -} 6015) = 2850 xH/m2;
Ry = 0,25 [K5 (0,5) - K (1)] =
=0,25 (6015 - 6500) = 3130 xH/m2;

Rs = 3370 xH/m?; Puc. 39. 2xkCueHTpHUCUTET paB-
— HOOGHCTBYIOIIEH  BHENIHNX Bep-
R4 = 3550 xH/m2. THKaJbHBIX HArpysoK OTHOCE-
4 reJJbHO LEeHTPAa 3XECTKOCTH OCHO-
> R; = 12900 xH/u2. sanns (npumep 1)
[=l ! — cymecTBylomni dyHLaAMeHT;

Z — LIeHTD  XKeCTKOCTH  OCHOBaHHH;
OnpenensgeM CPefHION OCARKY 3 — OCb CHMMeTpU® dyuxameHTa

cymiecTeywmero  ¢ymHgamenra ¢
YUETOM BJHSHHSA

sp.cp = Ny/ >, Ri = 480/12900 = 0,0372 m = 3,72 cm.
{=1
Cpennsaa ocajika BJauauua pasHa: 0,0372—0,0295=0,77 cm.
Onpepenenye KpeHop cylecTBymIlero gyuaaMenTa ¢ y4eToM BJKs-

RS
OnpenensieM KOODAHHATY UEHTPA KECTKOCTH OCHOBAHHA CYIIECTBY-

olero MvVHAAMEHTa

ax,, — (2850-0,25 - 3130-0,75 - 3370- 1,25 - 3550- 1,75)/12900 =
— 13482,5/12900 = 1,045 w.

Onpenensiem 3SKCLEHTPHCUTET DaBHOAECHCTBYIOIIeA BHEIUIHHX BepPTH-
KaJbHHIX HArpy30K OTHOCHTEABLHO HEHTPA MECTKOCTH OCHOBaHHA (pHuc.

39).
&y =ay —a_ =1,045—1=0,045 m.

X X

OnpenenasieM MOMEHT 2KCHEHTPHCUTETA DaBHOJACHCTBYIOIIEH BHEINHHX
BEPTUKAJbEEX HATPY30K

M
N ey = N, ¢} = 480-0,045 = 21,6 xH-m.
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OnpefenseM peakKTHBHEIE MOMEHT OCHOBaHHS (NPH e{HHHUHOM Mepe-
MELUEHHUH JaJIbHe!l KPOMKH (GyHiaMeHTa NpH KpeHe):

My (A = 1) = D) | Ry (¥n.n; — @i )2/ (0,52, + &) | =

L

= (2850-0,80252 - 3130-0,30252 - 35500, 70252 -I-
+ 3370-0,20252) /1,045 = (1835 - 287 - 128 - 1753)/1,045 =
= 4003/1,045 = 3832 xH-m.

Kpen dyHIaMeHTa OTHOCHTEJLHO LEHTDA KECTKOCTH OCHOBAHHSA
18 @y = Mx/[aﬁx My (Apg = 1)] = 21,6/(1,045-3832) = 0,0054.

PekoMenpanuu no pacyery YCHJAMA B CYHIECTBYHOIEM (yHAAMEHTE
C YYETOM BJHUAHHSA HOBOrO dyHAAMEHTA

OnpenensieM peakumu OCHOBaHHA. 3HAS CPEAHHE 3HAUEHHA MO yda-
CTKaM KO2(D(PHIHEHTOB MHKCCTKOCTH OCHOBAHHs, OCAAKY § H Kped {g @,

CYIICCTBYIOIEr0 (PYHIAMEHTA, PeakUUH OCHOBAHHUA ONpEHeJsioT No 3a-
BHCHMOCTH

R ou (¥) = K_ (x, y) s, &= As (x, y).

31eCh Asq (¥, y) — nepeMelleHue IEHTPa JaHHOH MJAOLIAAKH (yda-
CTKa) OT KpeHa ¢hyHAaMeHTa, olpefensieMoe No ¢hopMmyne

== ﬁS(p (¥, y) == Xy tg ¢,

FAE X; — pacCTOSHHE OT OCH, NPOXOJSLIed dYepe3 LEeHTP KECTKOCTH Oc-
HOBAHHUA, A0 CEepeJUHE AAHHOW NJONIAAKK (yuacTKa).

3Has peaKlUHu ¥ HArpy3kH Ha YHIaMEHT, OOIENpUHATHIMHE MEeTO/Aa-
MU ompelesiseM yCHJNS — MOMEHTH H NOIEpPeuHble CHUJMBE B (PyHAaMeHTaX.
CorocTaBUB HX ¢ YCHAHAMH 0Oe3 yueTa BJAHSHHS HOBOro (GyHAaMeHTa,
BRIYUCJIAEM JOMOJHUTENbHBIE YCHUJIHMS, BLI3BAHHBIC BJAHAHHEM HOBOTO (yH-
NaMeHTa.

[Ipumep 2. Pacyer BAHAHUA HOBOIO IPAMOYroJbHOr0O (GYHAAMEHTa
HA CYINECTBYIOLIMA NPAMOYIrOJbHHH (OCafKH, KPEHH, NepeMEHHbe KO03(-
OHUMEeHTH KeCTKOCTH ocHOBaHM#a). PacmonoxkeHde GyHAaMEHTOB HeECO-
OCHOE,

Hexoousie GarHete

PasMepnl (PyHIAMEHTOB, OTHOCHTEJBHOE DACIOJIOXKEHHE B IIaHe M
Harpysky NoOKa3aHel Ha puc. 40.

OcHOBaHUE: MOJEJNHb OCHOBAHUSA — PACYETHBIA CJIOH KOHEYHOH TOJI-
ML, MOAyAb gedopmanun Ep=12000 kH/M?;, koaddunmnent Ilyaccona
v=0,3; yReapHHA Bec rpynta y=17 kH/M3, xoadpuuHeHT yNpOUYHEHUSN
OCHOBaHMA cyluecTBymllero dyugamenta 01=1,08; p:=1,1; ps=
=14 1/m=1,32; xKo2pdunuenTn ycjaoBuil paboTH mg=0,9;

Pacuer rayOunpl 30HbI AehOPMUPOBAHUS CYLIECTBYOUEr0 PYyHAAMENT?
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Prc. 40. Cxema B3aWMHOIro pacilQJOXEHHUS (PYHIAAMEHTOB, 3arJayoJcHHe,
pasMephl, Harpysku (npaMmep 2)
] — HOBLI (hyHpaMeRT; 2 — CyYIecTBYIOMHE HYyRAAMEHT

OnpeneasieM npupoAHOoe JAaBJEHHE Ha YPOBHE NOAOWIBRI dyHza-
MEHTa

0,80 =vd = 17-1,4 = 23,8 xH/u2.

JononunuTteapHoe K NPEPOAHOMY BEPTHKaJbHOE AABJEHHAE Ha TDYHT
No nojpomse GyHiaMenTa

Po=p— Omg o = 250 — 23,8 = 226,2 kH/u2.

OnpenensieM riay0uHy 30HH AedOPMUPOBAHUS OCHOBAHUS

2, M O,g U-ng 22/ o, @ (p—“z,go)
. L .
6,0 125,8 | 25,16 4,286 | 9,119 26,92
6,5 134, 3 26,86 4,643 9, 106 23,4
0,2 129, 2 25,84 4,43 0,115 20,2
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Taxum oGpasomM, pacueTHas rayOHHa 30HH je(OPMHPOBAHHSA
Hp = Hp (Cl) = H-p (S) = 6,2 M.

PacyeT MHTErpaJbHLIX HAPAMETPOB OCHOBAHMA CYHIECTBYIOIEro Nps-
MOYTOJbHOTO (PYHAAMEHTA

OnpenenseM Monyas jgehopMalid OCHOBAHUS HENOCPEACTBEHHO HOR
(O YHAaMEHTOM

Egyp = 01 0203 g Eq= 1,08 (1 4 1/x) 0,9 12000 = 16914 &H /m2.
Moayan Jedopmalnnu OCHOBAHUA BOKPYT dyHIaMeHTa
Ec=psmgEy= (1} 1/m) 0,9E, = 14238 xH /m2.

OnpejiesisieM 3HAUCHNE HMHTErPaJbHOTO INapaMeTpa CONPOTHBJICHAS
OCHOBAHHS CXKATHIO HEMOCPEACTBEHHO NOA (PYHAAMEHTOM

OrmnpenensieTca HHTErpaJbHBIA NapaMerp COINPOTHBJACHUS OCHOBAHUS
CAaTHIO OKPY¥Xalome! 30HbI OCHOBaHHS

Ci1, = 14238/(6,2-0,91) = 2524 xH/m3.
Onpegenaerca napaMeTp pacipeieJuTeJbHOR CIIOCOOHOCTH OCHOBAHUS

§=0,177Hy — 0,01114; = 0,177-6,2 — 0,0111-2,8 = 1,066 u.

Onpepeliicire cpeiHed OCagxku CyHiecTBYIOUEro (pynnaMenra U cpep-
Hero KoahduuueHTa KeCTKOCTH

OnpejensieM CYMMAapHYI XECTKOCTbL OCHOBaHHS (hYHAAMEHTa

Copp = @1 by Crgpp =+ 2(@: - by) SCyp =
= 3,6-2,8-2998 4+ 2 (3,6 + 2,8) 1,066-2524 = 62721 gH/m.

OmnpenensieM CpefHIO 0CalKy (hyHAaMeHTa

Scp, = NIIC% = 2620/62721 = 0,04 m.
Cpennuil Ko3d(pUUHEHT KECTKOCTH OCHOBAHHA (PyHAaMeHTa

Kg.cp = Ny Cl'ynp/[Nl — 2 (ay + by) SCy, Sep, ) =
= 2520.2998/[2520 — 0,04-2 (3,6 - 2,8)-1,066-2524] = 6613 xH /M2,

Pacuer HOBOro yHaaMeHTA

Onpepesenne 30HH nedOpMHPOBAHHS HOBOTO (PYHAAMEHTA
D'Zg‘[j —_— 23]8 KH/Mﬁ..

Po= P — O,g o = 300 — 23,8 = 276,2 kH/m?.

e e s i __ L o L

' ]
2, M C,g 025"2&' l 92/b oL o (P—-ng‘u)
| N
8 ) 159, 8 31,96 4 - 0,136 37,56
8,4 166,6 ‘ 33,32 4.2 | 0,122 33,7
'




Taknam obpasom, Hyp= Hy(S)=Hyp(Cy)=38,4 M.
Pacuer MHATErpaJbHBIX NapaMeTposB OCHOBAHHSE HOBOrO NPAMOYIroldb-

HOro dyHIaMEeHTa
Onpenenam MOAYAb AethopManun OCHOBAHHSA

Eg = [l b5/(10m)} Eg =[] - 4/(10m)] 12000 =
= 1,273-12000 = 13528 xH/m2.
HuterpanbHRIl napamerp COINPOTUBJCHHUSI OCHOBAHHA CXKATHIO

Ci,, = Enl/[Hp, (1 — v?)] = 13528/(8,4-0,91) = 1770 xH/u®.

Onpepesisiem 3naueHue napaMerpa pacupelesuTesbHOH CIOCOOHOCTH
OCHOBaHUA

S=0,177Hp, —0,0222-2 =0,177-8,4 — 0,0444 = 1,442 wm.

OnpenescrHue cpefnes ocafiky HOBOrC HYHAAMEHTA
OnpegenseM CpefHIO CYMMapHYIO XeCTKOCTb OCHOBanus ¢ynaa-
MEHTa

Copy = 255 Cy, + 2 (ay + by) SCy ;=
= [6,2-442 (5,21 4) 1,442] 1770 = 69384 xH.
Cpenusas ocanka ¢pyHaaMenTa
Sepg = N2/C¢,H = 6240/69384 = 0,0899 M.

Onpeaciaeane ocajgok BAHSHUA HOBOIO MyHAaMEHTA Ha CYIECTBYIO-

V747
Ocaaky BJAHAHUA ONPEAEJAIOT IO CEeTKe C AYeWKaMu pasMepoMm

1 X1 m.
OnpezpedsieM TpaHHIly 30HR BJIMAHUA HOBOrO QyHAAMEHTA HA Cylle-
cTByromui (puc. 41).

—-
——

C S
e S.In [o,osm"]

C1H Sepy

0,05'0,04'2998
1,449 [p 2220 — 4,798 w.
8991770 bl M

OnpenensieM ocafxky uvepe3 1 M B 30He IJIOCKOro BJMSHHA (CM. pHC,
41, 3ona 1).

s (0) = 0,0899.—-5/1.442 — 0, 0593 w;

s (1) = 0,08991%/1,442 — 0,365 m;
$(2) =0,0148 m; s(3) =0,0074 wm;
s (4) = 0,0049 M.

OnpejeisieM ocajku B 30He Bausnusa II. Tak Kak yyacTok yraoBore
BAUSAAHNS AMeeT wHpUHY 0,8 M, B 3TOH 30He OnpefeaseM OCaAKY BJIHAHUSE
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Puc. 41. PacuerHrle 30HE X
BAUAHUA (mpumMep 2)

! — HOBHA  ¢ysaaMenT; 2 — cy-
IEeCTBYIOMHE dyHIAMEeHT

-

110 rpaHdue ¢pynpaMmenrta. [lgs aToro ompejessieM paccTosiHue OT TOUYEK
O yrJa BJIMSIHUS

el

rnzi/rO,Bﬂ—{— 0,82 =1 u;
Iy =VO,83:}- I,&*—z 1,8 m:
ro=10,824+2,62=2,7 u;
re= V3,624 0,82 = 3,7 u:

Ty = V4,22—[— 0,.8é — 4,3 M.

Ocapxu BausHHA B 3THX TOUYKAX OnpejesaseM No GopMmyne AJdd pac-
“eTa BJAHAHUA Ha IVIOCKOM ydacTke (3o0Ha I), Ho ¢ paccrosuueMm r;.

s (0) = 0,0880 /142 _ o 045 w;
s (1) = 0,0889¢—18/1:42 — g 095 y;
$s(2)=0,013 M s(3)=0,006 n; s(4)=0,0046 m.

Onpefiesienne nepemMeHHbIX Ko2(h(HUKEHTOB KeCTKOCTH OCHOBaHUS
TymecTaywmero gpyniamMeHTa ¢ y9€TOM BJINAHHA HOBOro (hyHAAMEHTA
OnpenensieM KoathbHIHEHTH XeCTKOCTH B 30HEe IIJIOCKOro BJIHSHUA

Ciy 5B (%) )

Clmp Sapg

Kg (x) = KB.cp/(l I
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5 Puc. 42. Pacuetnne Ko-
l sOOUINEHTH  XECTKOCTH
1 OCHOBaHUA (npuMep 2)
NTHE N BN ) K03(d
o _ a) Ko3(hdAUUEeHAT MKECTKOCTH
t‘;ﬁ IS ISE S OCHOB2HHSl B 30HE IJIOCKOH
L0 Ol | S IIOJOCH BIAHNSHUA,;
0) KOs dENUEeHATRE XeCTKOCTH
OCHOBAHWHA B YVIJOBOM 30HEe;
B) cpedHHe  KO3(hdANHeOTHI
W KECTKOCTH  Y9acTKOB OCHO-
b BaHAA;
! — HOBBIE GyHIAMEHT; 2-—
CYHISCTBYIOMH & hyYHBaMEeHT
1770-0,059
Ky (0) = 6613/(1 ~———————— | == 3535 xH/m3;
» (0) T 2998.0,04
1770-0,0365
Kg (1) = 6613/(1 - : = 4298 xH/m3;
; 2998.0, 04

Kp (2) = 5427 xH/m3;, Kz (3) = 5962 xH/m3;
Ky (4) = 6167 xH /M3,

Jnopa KO3(PQHIUEHTOB XeCTKOCTH HA YYacTKe IJIOCKOM  IIOJIOCH
BJAUAHUSA [I0Ka3aHa HaA puc. 42(a).

OnpenenseM xo3¢dHUIUEHT XKECTKOCTH IO rpaHune (¢pyHAAMeHTA B
yraosou 3one II.

0) = 6613/ 1 - —— - = 8.

Ky (0) = 66 /( + 2993.0,040) 3974 xH/m3;
1770-0, 025

1) — 6613/( 1 T )y 3.

s (1) /( T T2998.0,04 ) 830 kH /e,

Kg(2) = 55648 xH/m23, Kp.(3) = 6075 xH/m3;
Ky (4) = 6193 xH/nm3.

Jmnopa Xo2(hGhHUUEHTOB B YIJIOBOHX 30HE MO rpaHulle (PyHIAMEHTA
MoKa3zaHna Ha puc. 42(6).

Onpenenenne ocaaku cymecrsyomero yngamMeHnTa ¢ VUETOM BJHfA-
HHA COCEJHEro HOBOr0O PyHAAMEHTA
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OnpenensieM cpeiHue 3HAUEHHS KO3M(UIHEHTOB KECTKOCTH YUACT-
KOB ocHOBanus (prc. 42(B)); BEeNUUHAM CYMMADHHX DEAKTHBHHIX OTHO-
POB KaXXJIOro yyacTkKa, BeJHUYHHBE CYMMAPHEIX PeaKTHBHHX OTIOPOB yua-
CTKOB cyluecTByloumero ¢ynaaamenta (Opu eXUHUYHOM IEpPeMElIeHHH).

3HayeHHna R; NPHBeASHB HUXKE

3916.5 48625 ] 5694 5 ' 3638.7
3916.5 4862,5 | 56045 | 3638, 7
3324 4021 | 4602 | 9957.5

OnpeaenseM cpeAHIOK OCaAKYy CYIUECTBYIOIEro (hyHaaMeHTa

Sp.cp = N1/ D) R (k1) = 250-3,6-2,8/51132 = 0,049 m.
(%, 1)

HomnonHutenbHas ocagka (yHaamMeHTa, BLI3BAHHAS BJAHUSHUEM (YH-
naMeHra 2.

s;ﬂ;on — SB'GP_SGPG —_— 0,049 — 0104 —_— 0,009 M.

Onpenesenne KpeHa CyIIeCTBYIOLZEr0 OZMHOYHOrO NPEMOYTOJBLHOrC:
dbyHpaMenTa ¢ yueTOM BJUSIHUA HOBOr0 NPSAMOYroONbLHOrO (pyHaaMeHTa
OnpenenseM KOODAMHATH IIEHTPA XECTKOCTH OCHOBaHMA (hyHAAMEH-

ta (Mo ocH OX OTHOCHTENRHO Kpag (yHAaMeHTa)

ag, = D, R(k,0) xqx (k,0)] D) R(k,1)=2[3916,5-0,5
(k,1) (k,])

- 4862,5-1,5 - 5694,5-2,5 |- 3638,7-3,3]/61132 4- [3324-0,5 +
-1 4021-1,5 -} 4602-2,5 - 2957.3,3] /51132 == 99951,67/51132 =
= 1,995 M.

OnpeaensieM 3KCUEGHTPUCHTET paBHOLGHCTBYIOLIE BHEUIHMX BEpPTH-
KaJdbHEIX HATPY30K OTHOCHTEJBLHO DEHTPA JKECTKOCTH OCHOBaHHA (MO OCW

0X)

&) = ay, — = 1,8 — 1,955 =—0,155 m.

OnpeaensieM aHaJIOTMYHHE BEAUYMHDI bﬂg " eg no ocu QY

be, = 3 Rk, 1)y, D/ 3 R (ko) =
(k. 1) (k. 1)

= [2 (3916,5 - 4862,5 - 5694 ,5 -}- 3638,7) 2 - (3327 -
- 4021 -}- 4602 |- 2957,5) 2,4]/61132 = 72000/51132 =1,407 M.

eg —1,4— 1,407 =— 0,007 M.
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OrnpezeniseM MOMEHTH 3IKCHEHTPHUCHUTETA PAaBHOLEHCTBYIOIEH BHEI-
HUX BEPTHKAJLHHIX HArpysox

M o— N & — _ .
wd = Ny € = 2520-0,155 = 390,6 xbiv;

— N &% — 2520-0,007 —
My = N, €= 2520-0,007 = I7,6 xHu.

PeakTuBHEle MOMEHTH OCHOBAHHUS INpH €AHHHYHOM BEPTHKAJbHOM
gepeMelleHHH (npu Kpene) HamOoJee yAaJeHHBIX OT LEHTPA XKECTKOCTH
KpaidHUX KPOMOK CVIIECTBVIOMWENr0 (pYHAAMEHTA

My (Apg = 1) = Z R (k,]) [xg.r (B,1) —-anx]g/(O,Sal—{-eg) —
(ky1)

= [(2-3916,5 - 3327) (1,995 — 0,5)2 -}- (2-4862,5 - 4021) (1,995 —
—1,5)2 - (5694,5.2 -1 4602) (1,955 — 2,5)2 + (2-3638,7 -

- 2957,5) (1,955 — 3,3)2] 1/1,955 = 49737/1,955 — 25441 xHu.]]
My (Agg = 1) = [(3916,5 + 4862,5 -+ 5694,5 - 3638,7)- (1,407 —
—0,5)2 - (1,407 — 1,5)2 < (1,407 — 0,5)2 - (3327 -+ 4021 -

- 4602 - 2057,5) (1,407 — 2,4)2] 1/1,407 = 29762/1,407 = 21154 xHw.

OnpepengeM KpeHnl (dyHIaMeHTa OTHOCHUTEJBbHO EeHTPa IXECTKOCTH
QCHOBAHUS

t€ Px = Ma/{ag,, My (Agx = 1)[ = 390,6/(1,955-25441) = 0,00785;
tg @y = My/lby, My (Agy = 1)] = 17,61/(1,407.21154)=0,00059.

Peaxnuu OCHOBaHUS C YVYETOM BJMSHHS Ha CYILIECTBYIOUIHA (DYHAA-
MEHT HOBOI'0 (hyHIAAMEHTZ M VCHJUA B (QyHAaMeEHTe oIpejesseM II0 yKa-
3aHyAM, IPpUBEJEHHBM B npuMepe 1.

Npumep 3. Pacuer BaAudAHUSA HOBOH GYHAAMEHTHO# IJIATHI Ha CYyLIe-
CTBYIOILYIO CHCTEMY IPAMOYIOJBLHEIX (PYHIAMEHTOB KapKAaCHOrO 3JaHUA
(ocanxu, KpeHEH, IepeMeHHhe KO3(p(PHUMEHTH XECTKOCTH OCHOBAHHSA)

Hexo0Hble Oanubie

['aGapuThl, OTHOCHTEJLHOE pacHOJOXKeHHe (DYHAAMEHTOB B IJIaHE H
HArpy3KU NIOKa3aHH Ha pHC. 43.

OcHoBanne: MOJIeJk OCHOBAaHHS — DACUETHHIH CJOH KOHeuHOH TOJI-
HUHB], IVIMHUCTHE IPYHTH; MOLYJh Jepopmauun rpyara E,=12000 xH/
/M2, Kos3ddunument Ilyaccona v=0,25; yaeiapHE#i Bec rpyHTa y=17 KH/
/M3; kKoaddunueHTE YOpOYHEHHs OCHOBaHHA P1=1; p=1,15; koaddu-
UHEHTEl YCJOBHA pabOTBHI OCHOBAHHUS — JJIA CHCTEMB (PYHIAMEHTOB
mg=09; ps=1+1/m=1,32;

AJs1 HOBOR OYHIAMEHTHOR WIHTH Mg a=1,4; mg=1;, ps=1+1/m

Pacuer CYmeCTBYIOMEH CHCTEMB! (PYHAAMEHTOB KAPKACHOro 3JAaHus
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Puc. 43. Cxema B3aMMHOro paciloJOXKEHHS (YHAaAMEHTOB, pasMepkl, Ha-
rpy3kn (mpumep 3)

1 — tbyrIaMeHTHAS NJAUTa HOBOTQ 3paHug; 2 — CyueCTBYIOMIEEe KapKacHOe 3IXanue

I'nybuna 30HH AedOpMUpPOBaHUA OCHOBAHHUSA

Hp: .le",— sz_

Onpeaensiem fl, , KaK cpejlHee paccTOsiHHE MeXAY (QyHAaMEHTaAME
B CUCTEME

py = [1/(2-17)] [3-3 4 3-4 + 3-4 - 2,5-8] == 53/(2-17) =

=3,1/2=1,6 M.

OnpepensieM BEJHYHHY H, . Ias storo onpejedseM cHayajga CyM-
MapHYIO HArpy3Ky HA CUCTEMY W pasMepn! ofuledl NAOIAAN HATPYKEHUR
OCHOBAHHS CHCTEMB! (PYHAAMEHTOR

Ny = 1600-8 - 30004 = 24800 xH;
A=2a -1 aypcp-+2Hp, = 18- (8-3--4.24-2:3)/14
+3,1=1842,7--3,1=23,8 m;
B = 2 - byp.op -+ 2Hp, = 122,74 3,1 = 17,8 v;
Hp = (9-+ 17,8-15) [24800/(23,8-17,8) +- 700] 10—3 = 8,2 w.

Takum o6GpasoM, pacueTHas TJAyOHHA 30HH AedOpMHpPOBaHHST OCHO-
BaHUS COCTaBJSIET:

Hyp, = Hp, -+ Hp,=1,6+8,2=9,8 m.

Pacuer uHTErpaJbHBIX NapaMeTPOB CYIIECTBYIOUEH CHCTEMb! OTRENb-
umx dyngamentos Ci n S
OnpeaensieM MOAYJb AedopMauly OCHOBAHHS HENOCPEACTBEHHO IOJ.
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(hyEiaMeHTaMu
Eynp=01 PoP3mgEe=1-1,15-1,32-0,9- 120000=1,37 - 12000= 16394 xH /m?.
Moayis medopManuy OCHOBaHUS B HEHArPYXKEHHON 30HE OCHOBAHH4
Ec=psmg Eq = 1,32:12000 = 15840 xH/m2.

OnperensieM HHTErpaJbHEIA apaMeTp CONPOTHBJAECHHS OCHOBAHUS HE-
NMOCPeACTBEHHO NOX (PyHAAMEHTaMH

Ciynp = Eyup/[Hp (1 —v3)] = 16394/[9,8 (1 — 0,25%)] = 1784 xH/m?.

Hurerpanpupli 1apaMeTp CONPOTHUBJCHHST OCHOBAHHA CXATHIO BHE
byn1aMeHTOB

Ci, = E¢/[Hp (1 —v?)] = 15840/[9,8(1 — 0,25%)] = 1724 xH/m3.

OnpenenseM napaMeTp S pacnpeAe/MTENBHOH CHOCOOHOCTH OCHO-
Bauus

S =0,177Hy— 0,0111B = 0,177-9,8 —0,0111-17,8 = 1,54 m.

Onpepenenyie CPpeRRed OCaIKN AJAA KAXKAOreG U3 (QYHAAMEHTOB Kpai-

Hero paaa cucrembl (dynpamenra no papy 1)
Ocangu byHIaMeHTOB OnpenessieM 110 popmyJe

$cp = 1+ S2 - 3.

O yraoBeX (PYHAAMEHTOB BeJUUMHREl Sgp COBIANAIOT, MOTOMY B
A2JIbHEHIIEM OcalKu OyaeM OIpere/isiTb JJs YIJIOBOI'O U CPpeiHero (yH-

AaMEHTOB.
OnpenednisieM s; AJds yrJaoBoro u cpexHero ¢dhyHAAMEHTOB B LEHTDE
aaHusa no gopmyae (84).
JLJs1 nocaeayollero UCHoab30BaHUsA B pacueTe OlpeAesuM II0 NpuBe-
JEHHOH (OopMyJie HEKOTOphIE BCNOMOrateJbHble BEAHYUHLI IAJA YIJOBOro:

G yHIaMEHTA
x=(A—18)}/2=(23,8— 18)/2 = 2,9 w;
y=B—12)/2=(17,8—12)/2 = 2,9 m;
C‘lmp (Hpy) = Eynp/[Hp, (1 — v?)] = 16394/[8,2 (1 — 0,25%)] =
= 2132 gH/m3;
S(sz) = 0,177Hyp, —0,0111B=0,177-8,2 —0,0111-17;8 = 1,25 M;

C1, (Hp,) = 15840/(8,2 (1 — 0,252)] = 2060 kH/m3.
(doHOBHIA NapaMeTp CXKaTHS

Cripor (Hpy) = [Cogup (Hpy) 2, Fi -+ Co (Hpy) (AB— D Fy)] [(AB) =

= [2132 (6-8 - 12-4) }- 2060 (23,8-17,8 — 96)]/(23,8-17,8) =
— 2077 xH/m8,



{pennee yjesabHOe NaBJEeHHAE
poi = (1600-8 -}- 3000-4)/(23,8-17,8) = 58,5 kH/m2.
e—*IS — —9IS — ,—2,9/1,256 = (,0983;
—(A—x)]S _ ,—(23,8—2,9)/1,25 = (;
e (B—y)IS _ ,—(17,8—2,9)/1,25 = (),

Bemuununl Buga e—V /S = 0.

OnpenenuB BcnoMoratelbHLle BeJIMUUHE], BRIYACHAsIEM (OHOBYIO 0Caj-
Ky dysgamenta Al (paBHyio ocazke dyrramenToB Bl), Tagk Kak cuCTe-
Ma CUMMETPHYHA.

s; = 58,5 {1 — 0,5 (1 — 0,5-0,0983) (0, 0983 - 0) — 0,5 (1 —
—0,5-0,0983) 0,0983 — 0,25.0,0165) /2077 =
— 58,5-0,902/2077 = 0,025 M.

OnpenessiioTC BCIOMOraTeJbHbBle BeJAYHER AJA KpaliHero ¢yHAa-
MeHTa Dl cpeaHero paaa CHCTEME

x=2,9; y=2,9+6=28,9 m;
Ci?np (HPZ) = 2132 kH/m?; C thor (sz) = 2077 T/m®.
S(Hp,)= 1,25 M; pg = 58,5 xH/m?;
—*IS _ ;—2,9/1,2% = (,0983;
YIS _ ,~8:9/1,26 = (0,001,
o— (A—x)[S _ ,—(23,8—2,9)/1,25 = (;
o (B—)S __ ,—(17.8—8,9)/1,25 __ 4 001 .
Bce ocTaBlunecs BHIpaxeHns Bupa e—V./S paBau 0.

DouoByx ocaiky dyuiamedra b2 ompexpesseM cheayioliuM obpa-
30M:

s, — 58,5 {1— 0,5 (1 — 0,5-0,001) (0, 0983 4 0) — 0,5 (1 —
—0,5-0,0983) (0,001 - 0,001) — 0,25 (0 - 0 4- 0 4 0)} /2077 =
= 58,5:0,900/2077 = 0,025 M.

Has paccuuThRIBaGMHEX (YHAAMEHTOB ONpeAc/seM  COCTABJIAIONILYIO
OCcalkH Sy O popMyJe

Sg = (poi — Po1) Fi (Hp,)/Cop; (Hps).

OnpeaensieM BCHOMOraTeNbHEICe BeJAHYMHH IJA YIrJIOBOTO  (yHAA-
medra (Al, Bl).
[Tnomiages ocHOBaHUA PYHEAAMEHTa HAa YPOBHE KDPOBJH CJIOA

F(Hp,)=@3+3,1)@2+3,1)=6,1-5,1=31,11 2.
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Cpennee naBJeHue HA 3TOM YPOBHE

po; = 1600/31,11 = 51,4 xH/mE,
)X eCcTKOCThL OCHOBAHUSA

Cp; (Hpy) = (¢ - 2Hpy) (b -+ 2Hyp,)) Caypp (Hpp) +
+2 (@ + b+ 4Hp,) SC; (Hp,) = 5,1-6,1-2132 4 2,5 2060+ 11,2 =

Torna
s, = (b1,4 — 58,5) 31,11/124006 =— 0,00178 M.

OnpenenisieM BCIOMOrareJibHbIE BEJAHYMHB AJ1A KpadHero (pyHAaMeH-
Ta cpeauero paga (B1).
F(Hp)=(3+43,1)(¢+43,1)=6,1-7,1 = 43,31 v%

po; = 3000/(6,1-7,1) = 69,3 xH/m2;
Copy = 6,17,1-2132 - 2,5.2060- 13,2 = 160317 xH/u.

Toraa

s, = (69,3 — 58,5) 43,31/160317 = --0,00291 m.

/s paccUHTHBAEMEIX (DYHAAMEHTOB OnpexpedsieM OCaAKYy AJA YIJO-
BHX ¢yunamentoB Al, Bl.

53 = 0,8 (pep; + Poi) Hp,/(2Egnp) = 0,8 (267 -~ 51,4) 1,55/(2- 16394)=
= 0,012 m;
Pcp; = Ni/F; = 1600/6 = 267 gH/m2.
To xe, ans dyHgaMeHTa 10 cpeineMy psay bl

s3 = 0,8 (250 - 69,3) 1,55/(2- 16394) = 0,0122 :
pcpi == 3000/12 — 250 KH/ME-

Takum oGpasoM, 1Jis yriaoBRX PyHAaMeHTOB KpalHero pajsa Al u Bl

Hasa kpalinero ¢pyHgamenra cpeanero psaga Bl

Sep = 0,025 + 0,003+ 0,013 = 0,041 w.

Onpepelnenne cpelinx suaueHnid xostdpdunmentTa XHecTKOCTH OCHOBA-
AU QYHAAMEHTOB OJuXalmero K minre paga 1
st yraoBeix hynnamentos Al, Bl

Ka.qp = N/(sS¢p F) = 1600/(0,035-6) = 7619 xH/m3.
HJua cpeanero dyngamenta bl

Kg.ap = N/(Scp F) = 3000/(0,041-12) = 6098 xH /u3.

Pacyer ocaaky# HOBOH (YHHAMEHTHON WIMTH M OKPYIKalowed Io-
BepXHOCTH
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OnpegensieM pacuetnyio ray6uny soHm! JehopMHEDOBAHUS OCHOBAHES
NIATH

po = Ny/Fypy. = 50000/(30-14) = 119 xH/m2;
Hp, = (§1 -+ b1 &) (po 4 700) 10— =
= (119 - 700) (9 + 14-0,15) 10—3 =9,1 m:
Hy= Hp(Cy) =Hp (S) =9, m.
VinaterpaJbHufi napaMeTp CONPOTHBJEHHS OCHOBAHHA CIKATHIQ
Cy = Eg/[Hp (1 —v2)] = mg py Eq/[Hp (1 — )] =
= 1,32-0,9-12000/{9, 1 (1 — 0,252)] = 1668 xH /M3,
OnpegenseM pacnpeRenuTeNbHYIO CIOCOGHOCTH OCHOBAHHS
$=0,177-9,1 — 0,01116, = 0,177-9,1 —0,0111- 14 =
= 1,613— 0,166 = 1,457 =1,46 m.
OmnpenensieM KecTKOCTb OCHOBAHHSI ()YHIAMEHTHOH ILAHTEL
Co=Cyla, 0,42 (a, | b)) S] = 1668 {3014 -}- 2 (30 -+ 14) 1,46] =
= 1668 (420 |- 128,5) = 1668-548,5 = 91400 xH /um.
OnpegensneM cpenHiolo oCaaxy GyHAAMERTHON ITAATE

Sgp = NZ/CCI) = 50000/91400 = 0, 0547 M.
Cpeannit KO3(OHIHUEHT XECTKOCTH OCHOBaHMA (PYHIAMEHTHOH NJHBTH

Kp.cp = N3 Cy /[Ny — 2 (a; + by) SCy sgp] = 50000+ 1668/[50000 —
— 2(30 + 14) 1,46- 1668-0,0547] = 50000- 1668/(50000 —
— 11730) = 50000- 1668/38270 = 2175 xH /um3.

Onpenenetne 30HM BAMAHUA IJIMTH Ha CHCTEMB (PYHAAMEHTOB
OnpepensieM IJIOCKYIO IPAHHUY SOHEl BJHAHHA JAJS BEPXHEro yrJo--
Boro dynnamenta Al

X¥max =— 1,46 In [0, 05-0,035-1784/(0,0847-1668)} = 4,93 Mm;
iJist dyaaamenta bl

Xmax =— 1,46 1n [0, 06-0,035.1784/(0,0547-1668)] = 4,93;
ana pyanaMenra Bl

Xmax =— 1,46 In [0,05:0,041-1784/(0,0547- 1668)] = 4,7 M.

OnpenenseM gepe3 1 M OCailKH BJAHAHAA YIVIOBOro ¢ynjamenra Al.
Tak Kak BAHSIHHE IJIOCKOE, TO 3TO XOCTATOYHO IpojesaTh IO OJHOH Na-
paJisiein

Sp (JC) = sopamnu GHWISH , THAC Mgy = 1,4,
8 (0) = 0,0547e—1/1+%9 1 4 = 0,0547-0,504- 1,4 = 0,0384 m;
s(1) = 0,0547¢~%/1+% 1 4 — 0,0547-0,254-1,4 = 0,0195 M;
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Puc, 44. OparMeHT onpencJeHus 30HB BAUAHHA (npumep 3)

! — gosag ¢ynraMenTHag nOJaura; 2— ¢pyEZaMeHT Bl cymmecTBYKOHIEro 3K aHHAS
3 ~ I'paHIOa 30HRI BJIHAHHUA IJIATH

s(2) = 0,0547¢>/1+%0 1,4 = 0,0547+9,13-1,4 = 0,0104 M.
OnpepensieM ocaikd BAMAHHA yepe3d 1 M aaa ¢ysnamenta Bl.
§(0) = 0,0547¢—%:%/1:% | 4 = 0,0547-0,71-1,4 = 0,0543 ;
s(1) = 0,0547¢1+5/1%0 | 4 —0,547.0,36-1,4 = 0,0275 m;
5(2) =0,0138 Mm; s5(3) = 0,007 M,

OnpegenseM ocaikH BJUSIHES HOBOH (QYHAAMEHTHOH IJHTH IO IJIO-
waau ¢yuramenta Bl (pmc. 44). Onpexnensiem pacCTossHHe OT OamExxaf-
fIero yriaa HOBOH (YHAAMEHTHOH NJHTH OO0 TOUEK NEpPEeceyeHUs CeTKH.

rn=V1,2140,61=1,12 m;
i = 0,0647¢—1/1.90) 1.12 _ 9,0547.0,463 = 0,0253 M;
ro= ) 224-0,52 = 2,03 M;
o = 0,0547¢—(1/1:40) 2,03 — 0,0547.0,294 = 0,0131 u;
rg =V 351 0,68 = 3,06 m;



Sy = 0,0547¢>%/1:% = 0,0547.0,118 = 0,0064 M;

=V13—|— 1,62= 1,81 wm;
Sing = 0,0547¢ 1817146 _ 0,0547-0,289 = 0,0158 m:

Fg = l’ 22+ 1,52=2,5 M,

Spp = o,,05;4,7.‘3"“2*511-'46 = 0,0547-0,179 = 0,0098 u:

=V 3241,52=3,36 m;
Seq = 0, 05473"'3'35/1 46— 0,0547-0,093 = 0,0051 w;

r7=l’ lﬁ+2 52"—2 7M'

S7q = 0,0547¢—>71% — 9,0547.0, 157 = 0,0086 u;

22-1.2,62=3,2 m;
sep = 0,0547¢ %1% — 0, 0547.0,112 = 0,0061 M;

rg=) 3+ 2,52=3,9 m:
spm = 0,0547¢+9/1:%6 — 0,0547-0,069 = 0,0038 w;

l"'m = 'f 12+3,52=3,64 M;

Sion = 0,0548 ¢—3:64/1:4 — 0 0547.0,082 = 0,0045 m;

ry =V 2,022 3,52 = 4,04 u;
$yig = 0,0548%/1+46 — 0 0547.0,063 = 0,0034 M;

r12-= 32+3 52—4 63 M'
Sign = 0,547 H08/1:46 — 0 0547.0,043 = 0,0023 m.

OnpepenneM cpefiHee 3HAUECHHE OCALOK BJIUSHHUA 1O yJacTKaM IJIO-
maau ocHoBaHms dyHaamernta Bl (HMHAeKCcH jA2aHK IO ARaroBadu yrio-
BLIX TOYEK).

s(1;6)y =0,016 u; s(2;6);; = 0,0088 u;
s(4; 8)g =0,0108 M; 5(3; 4)y=0,0062 m;
s(7; 11); = 0,0006 M; s(9; 12)x = 0,0089 M.

3HAYeHHN S;,, ONpelessAeM KaK CpefHHMe H3 YETHIpeX 3HayeHUH IO
VIJlaM y3acTKOB.

KoatpdunueHTH XeCTKOCTH Ha TpaHUIAX YIACTKOB OCHOBAHHS @YH-
paMenTa Al ¢ yueToM BJHSAHHA NJIHTH.

16680, 0384
2956-0,795% \ _ 7619/2.03 — 3852 kH /u®:
1734-0,035) 7619/2,0 02 wH /M

1668-0,0195
—_—— ] = 19 = 501 3.
1784.0.035 ) 7619/1,5 015 xkH/m

Kg (0) = 7619/(1 +-

Kp (1) = 7619/( -
84
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Puc., 45. KoadPOUuHeRTH XKecT- Puc. 46. Kosdhdunuentns xecr-
KOCTH OCHOBaHHfIT (QYyHAAMEHTA KOCTH OCHOBaHHSI (OYHIAMEHT2
Al (npumep 3) B1 (npumep 3)
] — poBas dyHRaMeHTHad  INJHUTa; !l — poBag (pyHAAMEHTHAs  ILJIUTAa;
2 — dyapamenT Al 2 — ¢byanameHnT Bl
1668-0,01
= 1 —— e | e = 3
Kz (2) 7619/( + “781.0.93 5) 7619/1,267 = 6020 xH /m3.

Iniopa Ko3hPUNHEenTOR XKEeCTKOCTH OcHOBanug dyuaamerntos Al po-
KasaHa Ha pHC. 49.

Onpenensem Ko3(pdANHEHT XKECTKOCTH HA TPAHUIAX YIACTKOB OCHO-
BaHuA ¢yHraMenTa Bl ¢ yueToM BJAMSAHUSA NJIUTHI.

1668-0,05643
— 1 e ——————— ] = _ 3.
Kz (0) 6098/( + T752.0.081 ) 6098/2,24 = 2730 kH/m3;

1668- 0, 0275
1y = 6098/[ 1 &= —————
Re (D=6 /( T 1784-0, 041

Ky (2) = 4610 xH/m®, Kz (3) = 5260 xH/m2.

2mopa Ko3(pOUIHUEeHTOB XECTKOCTH OCHOBaHuA ¢yHAaMenta Bl mo-
Ka3aHa Ha puc. 46.

OnpenenseM cpeinve Ko3pOHUUHUEHTH XECTKOCTH YYacTKOB OCHOBA-
Husi PynAaMenToB bl ¢ yYeToOM BAMSAHUSA NJMTH.

) = 6098/1,628 == 3750 kH /m3:

1668-0,016
l" p—t l e — ] = pond 3o
Kz (1; 5) 7619/( + T78270.0% ) 7619/1,428 = 5340 xH/u®:
1668-0,0088
2;6 -— 761 1 E— — | = 15 1,2 — 7 3;
Kq (2; 6) 9/( - 1784-0.035) 7619/1,23b = 6170 kH/M
1668-0,0108

Ky (4; 8) = 7519/(1 1 ) — 7619/1,289 = 5920 kH/m3.

1784.0,035
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Pnc. 47. Cpennne Kos3DPHIHSHTH Prc. 48. PacuetHas cxema omnpe-
3KeCTKOCTH YY9acTKOB OCHOBaHHA JeJIeHHs] PEeaKTHBHBIX MOMEHTOB
dyunamenta Al (apumep 3) ocHoBaHHA (mpumep 3)

I — oCh, NpPOXOAfAIUa"A  4Yepe3 MOeHTp
KECTKOCTH OCHOBaHHA
Kg (5;9) = 6530 xH/mM3; Ky (9; 12) = 6900 xH /m3;
Ky (7; 11) = 6630 xH /™83,

[TonyuenHple KO3 (PUUHEHTH MKECTKOCTH NPUBEJCHH Ha MJaHe-CXeMe
dypaamenTa (puc. 47).

OnpefiensieM CyMMapHBIE JXECTKOCTH OCHOBaHMi ¢dyHaamenTos Al,
Bl, Bl ¢ yuetroM BJAUSAHUA IJIUTHL.

Co (Al) = [0,5 (3852 4~ 5015) - 0,5 (5015 - 6020)] 1-3 = 29545 xH/m;
Cp (B1) = [0,5 (2730 -}~ 3750) - 0,25 (3750 - 4610) -
- 0,5 (4610 -}~ 5260)] -4 = 49420 xH/m;
Ci (By) = 5340+ 1 4 6170- 1 - 5920- 1 - 6530+ 1 4 6630. 1 +-
-~ 69001 = 37490 xH /M.

OnpenensieM cpeiuue oOcCajkd (QyHAaMEHTOB ¢ YYE€TOM BJIUAHUA
TIJIATH

S (Bl) — N (Bl)/C{DBl — 3000/49420 — 0:0617 M;

s (B1) = N (B1)/Cgg; = 1600/37490 = 0,0426 M

Orcofa AONMOJHUTENbLHBIE OCalKH, BhI3BaHHKE BJAHAHHEM [JIUTHI,
COCTaBJAIOT

As (Al) = s (A1) —s, = 0,054 — 0,035 = 0,019 M= 1,9 cum;
As (B1) = s (Bl) — s, = 0,0617 — 0,041 = 0,0207 M = 2,07 cM;
As (B1) = s (B1) — s3 =— 0,0426 — 0,035 = 0,0073 M= 0,73 cM.
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Onpenenenne Kpenops dynpamenton Al, bl, Bl ¢ yuerom BINAHHS

HOBOH (GYHAAMEHTHOH NAUTLI
OnpefensicM TONOMEHHE UEHTPA JKECTKOCTH OCHOBAaHuf, NPeACTaBs

JEHHOTO Ko3()(HUACHTAMH XeCTKOCTH, CPEAHHUMH AJsA OTACJbHBIX Yy4acT-

KORB
an,, = 0,5 (3852 + 5015) 0,5 + 0,5 (5015 - 6020) 1,5] /(3852 +-

L 5015)-0,5 --- 0,5 (5015 - 6020)] = [4433,5-0,5 -
1 5517,5-1,5]/[4433,5 4 5517,5] = 10492,9/9951 = 1,054 m;

aRy - 0-

OnpenenseTcss SKCHEHTPHCHTET HOPMAaJdbHOH CHABl  OTHOCHTEJBHO
NeHTpa MEeCTKOCTH OCHOBaHHUA
ey =1—1,064=—0,054 M; ¢, =0.

OnpenensieM peakTHBHHI MOMEHT OCHOBaHMA (NIpH C€AHHUIAOM Bep-
THKAJIbHOM IepeMelllecHHN KpaiHefi KpOMKH (DyHiaMeHTa NpPH KPeHe) OTa

HOCUTEJBHO LEHTpa TAXKECTH OCHOBaHUSA (pHC. 48).
My (Apg = 1) = [4433,5-3 (1,054 — 0,5)2 4 5517,59 (1,5 —

— 1,064)2}/1,064 = [3880 -}- 3280}/1,054 = 7160/1,054 = 6790 kH .M.
MoMeHT BHemIHEH CHJK OTHOCHTEJBHO LEHTPA 3KECTKOCTH
— 0 _ : — :
MNeg = N, e, = 1600-0,054 = 56,3 xH-Mm.

OnpenendgeM kpen pysnamenta Al
ez =M_ o/l0x, Mg (A@x = 1)] = 56,3/(6790- 1,054) =0,0083,
x

tg oy = 0.
Pacyer xpena dyHpamenra Bl
PacueT BejeM B TOH X&e NOCHEAOBATEJbHOCTH, HTO M IPH OIpenes
jenun xpena dbyHmaMmenTa Al.
[IonoXeHne HeHTpPa KECTKOCTH OCHOBAHMSA

g, = [0,5 (2730 + 3750) 0,5 -} 0,5 (3750 - 4610) 1,5 -}-

-+ 0,5 (4610 - 5260) 2,5] /(3240 -~ 4130 - 4935) = (1620 -
-+ 6270 + 12337,5) /12355 = 1,66 M.
DKCHEHTPHCHTET HOPMAJBLHOR CHJIH

ey = 1,5— 1,66 =— 0,16 M;
eg = (3
PEaKTHUBHRIH MOMEHT OCHOBAHUSA
My (Apy = 1) = 4 (3240 (1,66 — 0,5)2 - 4180 (1,66 — 1,5)2 4

-+ 4935 (2,5 — 1,66)2} /1,66 = 4 (4370 - 107 - 3405)/1,66 —
= 31520/1,66 = 19050 xH- ;
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MOMCHT BHEIUNHCH CHJIE!

M o = 3000-0,16 = 480 kH-m;
Nex

kpen yanamenra bl
tg @, = 480/(19050-1,66) = 0,0152;

tg q)y — 0.
Pacuer Kpena dynpamenta Bi
[IonoXenue neHTpa MECTKOCTH OCHOBaHMSA

Ay, = [(5340 - 5920 - 6630) 0,5 - (6170 - 6530 -- 6900) 1,5]/[5340 -

- 5920 - 6630 4- 6170 - 2530 -}~ 6900] = [894b 4 29400]/[17890 -
-4~ 19600} = 38345/37490 = 1,023 m;
bﬂy = [(5340 - 6170) 0,5 4~ (6920 - 1630) 1,5 ~} (6630 -
-~ 6900) 2,5]/36490 = (5755 - 18675 -|- 33825) /36490 =
= 58265/36490 = 1,6 m;
SKCUEHTPUCUTETH HOPMAJbHOU CHJIK

eg = },0 — 1,023 =— 0,023 M;
eg= 1,5—1,6=—0,1 wm;
pPeaxkTHBHEIE MOMESHTLI OCHOBAHUS
Mo (Apy = 1) = [17890 (1,023 — 0,5)? 4+ 19600 (1,5 — 1,023)2}/1,023=
= (4890 -} 4450)/1,023 = 9340/1,023 = 9140 xHmM,
My (Agg = 1) = [11470 (1,6 — 0,5)% -~ 12550 (1,6 — 1,5)2 -}-
~- 13530 (2,5 —1,6)2]/1,6 = (13878,7 - 126 4- 10959)/1,6 =
= 15600 xHwM,
MOMEHTH BHEUIHEH CHJIBI OTHOCHUTEJIbHO IIEHTPA KECTKOCTH

My = 3000-0,023 = 69 &Hnm,
X

My = 3000-0,1= 300 xH,

KpeHr! pynaaMedra Bl

{8 @, = 69/(9140-1,023) = 0,0074;
tg @, = 300/(15600-1,6) = 0,012.

Peakunu ocHoBaHumsA cymecTByiominx dyszamentos Al, Bl, Bl c
YUeTOM BJMSIHNS HOBOH (bYHIAMEHTHOH MJIKTHI B YCUJIHA B PyHgaMeHTax
ONpeAesfioT N0 YKasaHHAM, HPUBCACHAHIM B npuMmepe I.

Hpumep 4. Pacyer BJHAHHS HOBOro JIEHTOUHOTO (PYHEAMEHTa Ha
CYDECTBYIOWINA 3arayO0JaSHHEIA JEHTOYHBY (PYHRaMeHT (0Calik¥, KPeHh,
nepeMennne KO3hhUUNSHTR XKECTKOCTH; NJOCKas 3ajaya)
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Puc. 49. BsaumHoe pacnosoxenue (yHIaMeHTOB, pasMephi, HarpysKH,
sarayoaenne (npumep 4)

I — BOBLIR JIEHTOUHRIH dYHAAMEHT; 2 — CYMeCTBYIOIMHUA JCHTOURMH (DYHAAMEHT

HexoOneie dannpie

Paamepnl (yHAaMEHTOB, HX OTHOCHTEJNLHOE HOJOXKEHHE H HArpY3KH
NOKa3aHM Ha puc. 49.

OcnoBanue: MOZENb OCHOBAHHS — PACYETHHIR CJIOH KOHEYHOH TOJIIH-
HEl Hp; MOAyab nepopManum rpynta Eo=20000 xH/M? Kosddunuent
Ilyaccona rpyara v=0,25; yaenbustit Bec rpynara v=18 kH/m®.

KosbhunneHTH ympounenmss ocHOBaHUS CYIIECTBYIOIIEro (yHAA-
MeHTa p1=1,1; pe=1,15; p3=1-1/mx.

Koaduunentn ycnoBuii paGoTH OCHOBAHMSA: CYILECTBYIOIIETO byH-
Aamenta mg=0,85; HoBOrO yHmaMenta p,=1+a,/(10 m).

Vicxonunie namHble AJs pacuera 1O DPUMepY 4 HIAEHTHYHBI TAHHBIM
o mpumepy 1, 32 MCK/MOuUeHHeM IIYyOHHB! 3aJI0XKEHHS (DYHIAMEHTOB.
B npumepe | ray6ura sanoxenusi o60ux OYHAAMEHTOB OJMHAKOBA—2 M
OT YPOBHA NJIaHHPOBKH; B NpHuMepe 4 NOAOIIBA CYIIECTBYIOMIEro byHAa-
MEHTa HpHHATA Ha riayomue 4,5 M, HOBOrO — Ha ray6une 2 m.
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Harpyska Ha cymecTBylomufi ¢yExaMenT B npuMmepe 1—400 gH,
B npumepe 4 — 570 xH (¢ yueroM paspunrl OGRITOBHIX [IaBJICHHHR).

Pacuer ocamok cymiectsyiomero dyunamenra. Onpeaencnue ray6u-
Hbl 30HLI Ae(PoPMUPOBAHMA OCHOBAHUSNA

0.8 o = Yd = 18-4,5 = 81 rH/M?;
Po= P — 0z o=9570/2 — 81 =204 xH/m2.

z, M 2z/b ht' i1 ng O,Qng ol oL (ﬂ—ﬂ'zg'ﬁ)
6 6 10,5 183,0 37,8 0,208 42 .4
6,4 6,4 10,9 196,5 39,3 0, 196 4()

6,8 6,8 11,3 211,5 42,2 0,185 37,5

Takum 06pasom,
Hyp = Hp_ (Cy) = Hp, (S) = 6,4 M.

OnpepesieHne MATErpa’bHBX HapaMeTPOB OCHOBAHHS OKPYKAOLIEH
NOBEPXHOCTH CyllecTBYioHIere yHAAMEHTA ¥ HEMOCPEACTBEHHO NMOA, (PyH-

AAMEHTOM
OnpeznessieM MOAYJ/Ib OCHOBaHHsA. Tax xe, Kax H B npumepe 1 Eq=

=22411 xH/m2.
Onperenserca HATErpadbHEblE DapaMerp COOPOTHBJASHHA OCHOBAHHUA

cxartuio (Oe3 ydera P; U Qo)
Cy, = Ec/lfp, (1 —v¥)] = 22411/[6,4 (1 — 0,25)%] = 3740 xH/m®.

OnpegensieM pacupeAIHTEAbHYIO COOCOOHOCTL OCHOBAHHSA, CAHHYIO
nas pacuetHoro cjosi Hp=64 M
S=0,177THy — 0,011104 = 0,177-6,4 — 0,0222 = 1,13 —
—0,02=1,11 m.

OnpeaenseM HHTErpaAAbHLII NapaMeTp CONPOTHBJICHHA OCHOBaHHUR
CXKATHIO HEMOCPEACTBEHHO MOX CyuwecTBYIOmHM ¢yHaaMeHTOM (Eyq,
cM. B npuMepe 1)

Clmp = Ewp/[Hpﬁ (1 — v2)] = 28350/[6,4 (1 — 0,252)] = 4723 kH /m3.

Onpenenenne cpeaHed OCaAKM CYIMECTBYIOMEro (pynaaMeHTa

47232
— T ————— — a— 4‘28 — 133 KH#
X 570/[ TTRRTR 2] 570/

OnpepeasieM cpeAHER Ko3(pHUUKEHT IKECTKOCTH OCHOBAHHA, HArpy-
MEHHOrO CYIECTBYIOHAM (PYRAAMEHTOM

Kp.cp = 4723-570/[670 — 2-133] = 8850 xH/m°.
OnpenesnsgeM CcpeAHIOl OCaAKY CYIIECTBYIOUIEro (PyHAAMEHTa
SGPG = 570/(2'8850) = (), 0322 M = 3,22 CM.
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Onpepejienne OcCajlkm OCHOBaHMUA HOBOTO dyHAAMEHTA Ha YpPOBHE

MOJOIBH CYMECTBYIOmMEro pyHaaMeHTa
Ocanka HOBOro (GyHAaMeHTAa Ha YPOBHe ero HOAOWIBH (CM. IIpH-

mep 1)
SGPH —— 0,0‘4‘35 M= 4,35 CM,

Ocajgka ocHOBaHHA HOBOro (PYHIaMEHTa Ha YPOBHE MOOAOLIBH Cy-+
IeCTBYOLLEro (QyHAaMEHTa Sm.c B COOTBETCTBHH C pEKOMEHZAUHSMH,
NpHBEJACHHLEIMH B pas3f. 5, onpeaetsieM u3 coOTHomeHAs (cM. puc. 49).

SH-G/sGPﬂ = (Pog - Hpy — h’ﬂl)lﬂpz — hl.ZIHPa,
OTKy.a
Sm.c = Scpy P1,2/Hp,= 0,0435(2 1 8,2 — 4,5)/8,2 = 0,0435 (5,7/8,2)=

= (),0303 M = 3,03 cM™.

Ilapamerp pacnpefenuTeJbHOR CNOCOOGHOCTH cJ0s Aj,2 OnpejesieM
1o popmyse
S (hl'z) = 0, 177’21'2 - 0,0l laz — 0, 177‘5,7 — 0,01 1 '3 —
= 1,01 — 0,03 = 0,98 M.

OnpenedicHue OCAAOK BIAMAHWA HOBOTO (PyRAaMEHTA Ha CYIECTBY-
;omuf (Ha ypoBHe NOZOMBH NOCAEAHErO )
Pacyer Bepem no ¢gopmyne

— S(h
S19(0) =smae o)

815 (0) = 0,0303¢™1/%% = 0,0303.0, 375 = 0,011 M= 1,1 em;

$1.2 (0,5) = 0,03031>5/%% — p,0303-0,216 = 0,0067 M = 0,67 cu;
S12(1) =0,4 cM; 8 5(1,5) = 0,24 cm;
31,2 (2) — 0, 14 CM.

Onpepenenne nepeMeHuNX KO3(h(dUINENTOB MXECTKOCTH OCHOBAHUS
hyHAAMEHTA C YUCTOM BJIHUSIHHS HOBOI'O (hYHRAMEHTA
Pacyer BegeM no dopmyae

Cl
KB(x)=KB_Gp/Ii1—,——é——g—-_S_!Jg_.(x.)jl;
Iynp Sapg

2850 0,011
4723  0,0322

2850 0,008
0,5) =8 —_——
K (0,5) = 8850/ [l T 4723 0, 0322

Kp (1) = 8250 xH/m3; Ky (1,5) = 8470 xH/m3;
Ky (2) = 8630 xH/m3,

Ky (0) — 8850/[1 + ] — 8850/1,207 = 7330 xH/u3;

= 8850/1, 126 = 7870 xH/m3;
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Dmopa pacuieTHHX KO3(PPUIHEHTOB
HECTKOCTH OCHOBAHHS IpUBeJeHa Ha
puc. 50.

OnpenecicHne cperHed OCaAKH CyImecT-
Byomero (pyHAamMeHTa C y4eTOM BAUAHUA
HOBOI'O (DYHRAMEHTA

Jna kaxporo yuactka mupuHon 0,0 M
onpejenasieM CyMMapHYIO XKeCTKOCTb OCHO-
BaHus (opu eJMHHYHOM TNepeMelleHUH
dbyHIaMeHTa)

Ro = (7330 -}- 7870) /4 = 3800 xH/m2;
Ry = (7870 - 8250)/4 = 4030 xH/m?;
Ry = 4190 xH/mZ;

Rs — 4785 xH/m2,

OnpegensieM CcyMMapHyl0 XeCTKOCTb
OCHOBAaHHS cymecTBylolero gyHraMenra C
yueTOM BJHSHHS HOBOro ¢ysgaMeHTa

3
> R; = 16805 xH/m?.
{=0

OmnpejenseM CpPeJHION OCAaAKy Cyule-
cTByiomlero GyHIAMEHTa ¢ YYeTOM BJIHSA-

Prc. 50. KosbpuuueHTH
HHSI HOBOI0o QyHJAaMEHTA

JKECTKOCTH OCHOBaHHSA CY-
(ECTBYIOMErO JIEHTOYHO-

3
ro dyHmaMeHTa C YYEeTOM
S l 2 — . —
BJASIHUST HOBOTrO JIEHTOY- cp (1,2) NIIEU R;

goro dynmaMenTa (mpHu-
mep 4) = 570/16805 = 0,0339 M = 3,39 M.

OnpepensieM JONOJHHUTEJIBHYIO OCaJLKy
cyllecTByIOLIero ¢pysaaMeHTa

Snon — Scp (1,2) "—'SGDG — 0,0339—0,0322 —-— 0,0017 M= 0, 17 CM,.

Onpejelenne Kpena CyliecTBYIOIEro PynaaMenTa
Pacuer KpDEHOB NPOMSBOAUTCH IO AHAJIOTHH C NPHMEPOM . Ilp=n

9T0M KO3(D(PHIHEHTH XECTKOCTH OCHOBAHHSA CYLICCTBYIOUMIETO dbyHIaAMeH-
T4 NPUHHUMAIOTCA MO pacuery, BHIOJHEHHOMY B HACTOSAIMIEM npEMepe.

PexoMeHIALMK [0 pacieTy YCHAHH B CyHeCTBYIOmEeM (QyHAaMeHTe
aHAJOTHUHH H3JIOXXEHHHM B TpAMepe .
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Puc. 5l. DaeMeHT OCHOBaHHUS, HarpDyKeHHHN TpaleHUEBUAHOR Harpyas-
KOH

ITPHJIO)KEHHE 2
Taénuun ko3 dhunuenra K

AJsi pacueTa 0CaaoK
NMOBEPXHOCTH AHCKPETHOro 3JeMeHTa

OCHOBaHH$ OT pacnpenejaeHHON
TPaNCUUEeBUAHON Harpy3Ku

Pacnpenenennasi TpanelleBHAHAs Harpys3ka, NPHJIOXEHHass K Io-
BEePXHOCTH OCHOBAHHS Ha BCEM €ro INPOTHAXEHHH, M3MEHSeTCH I0 JHHeH-
HOMY 3aKOHY

g (x) = Ax -+ B.

HauaJjo xoopauHAT IPHHEMAETCSA Yy JCBOro Kpas aneMeHTa (pHc. 51).
B wactHOM cayuae TpeyroJbHOH Harpysku B=0.

Ocaaxy noBepXHOCTH »JeMeHTa B Ji000A TOUKe X ONPEAeJsioT MO
$popmyJie .

s (x) = [ASK«x -+ B]/(C,b),
rae €; ¥ § — paTerpajpHEe NapaMeTpsl OCHOBAHHA, b — IIMPHHAZ HHC-
KPeTHOro 2JeMeHTa.

Bengunnn koaddunuenra K,, npuBeneHHHe B TabaHNAX HaCTOSIIE-
r0 MPHJIOXKEHHA, ONpPEACJCHBl IJd CJAeAVIOIMIHX 3HAYEHHA AJHUH 3JeMeH-
TeB a —1; 2; 3; 4; 5; 6; 8; 10; 12; 15; 20; 30 B coueTaHHSX CO CHIeAYIO-
WHMH 3HaYeHHAMH o=S—1: 1/ 0,2; 0,25; 0.4; 0,5; /15 1: 2.

Touky x npuHsTH c uATepBaJoM a/fl0.
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0,499
0,497
0,496
0,494
0,493
0,489
0,481
0,462
0,381

0,989
0,986
0,98

0,966
0,949
0,915
0,873
0,762
0,483

0,1

0,499
0,498
0,497
0,496
0,494
0,491
0,482
0,465
0,389

0,2

0,99
0,987
0,982
0,969
0,95

0,93

0,881
0,777
0,516

0'2

0,5
0,499
0,498
0.497
0,588
0,582
0,486
0,47
0,403

0,4

0,99
0,989
0,985
0,97
0,96
0,943
0,908
0,868
0,6

0,6

0,995
0,993
0,988
0,978
0,973
0,958
0,934
0,87

0,718

0,8

0,999
0,994
0,994
0,99

0,984
0,977
0,965
0,903
0,885

0,5
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1,001
1,006
1,006
1,01

] 025
1,023
1, 1036
1,123
1,155

1,4

1,005
1,007
1,012
1,012
1,028
1,033
1,059
1,264
1,287

0,8

0,5

0,501
0,502
0,503
0,505
0,516
0,517
0,524
0,594

1,6

1,01

1,011
1,015
1,03
1,04
] 057
1,092
1,132
1,4

0,9

0,501
0,502
0,503
0,506
0,506
0,509
0,512
0,535
0,611

1,8

1,01
1,013
1,018
1,031
1,039
.04

1,119
1,316
1,484
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1,463
1,452
1,498
1,384
1,342
1,263
1,141
0,904
0,489
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1,921
1,895
1,848
1,746
1,655
1,525
1,320
0,968
0.5

0,4

1,927
1,903
1,868
1,759
1,677
1,552
1,354
1,033
0,624

1,473
1,466
1,448
1,411
1,379
1,319
1,22

1,036
0,744

0,8

1,939
1,919
1,881
1,799
1,734
1,628
1,463
1,202

0,9

1,485
1,474
1,465
1,435
1,414
1,37

1,299
1,171
0’974

1,2

1,952
1,945
1,913
1,858
1,81

1,733
1,616
1,497
1,244

1,2

1,49

1,487
1,479
1,468
1,454
1,432
1,396
1,329
1,231

1,6

1,982
1,969
1,953
1,928
1,899
l,861
1,801
1,709
1,617
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1.8

1,61

1,513
1,521
1,532
1,546
1,568
1,604
1,671
1,768

2,4

2,018
2,031
2,047
2,072
2,101
2,139
2,199
2,291
2,383

2,1

1,515
1,526
1,535
1,565
1,586
1,63

1,701
1,829
2,026

2,8

2,048
2,005
2,087
2,142
2,19

2,267
2,384
2,603
2,766

2,4

1,627
1,534
1,552
1,589
1,621
1,681
1,78

1,964
2,256

3,2

2,061
2,081
2,119
2,201
2,266
2,372
2,537
2,798
3,1

2,7

1,632
1,54

1,561
1,608
1,646
1,716
1,833
2,068
2,433

3,6

2,073
2,097
2142
2,241
2,323
9,448
2,646
2,967
3,376
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1

2,371 | 2,302

0 0,5
0,167 | 2,365
0,2 2,304 | 2,319
0,25 | 2,211 | 2,238
0,333 | 2,044 | 2,072
0,4 1,907 | 1,94
0,5 1,691 | 1,742
0.667 | 1,392 | 1,466
i 0,985 | 1,09
2 0,5 0,684

N S

0 0,6
0,167 | 2,841 | 2,837
0,2 2682 | 2,702
0,25 | 2,535 | 2,563
0.333 | 2,281 | 2,328
0,4 2.077 | 2,137
0,5 1,807 | 1,881
0,667 | 1,452 | 1,552
1 0.992 | 1,141
9 0,5 0,75

2,35

2,276
2,142
2,032
1,87

1,642
1,348
1,068

1,2

2,84

2,751
2,633
2,44

2,277
2,073
1,803
1,492
1,246

1,5

2,427
2,391
9,339
2,243
2. 166
2,001
1,893
1,692
1,525

1,8

2,895
2,822
2,743
2,597
2,487
2,343
2,154
1,95

1,814

2,46

2,442
2,416
2,369
2,326
2,267
2,186
2,084
2,008

2,4

2,942
2,908
2,863
2,788
2,732
2:659
2:564
2,464
2,404
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3,6

3,008
3,092
3,137
3,212
3,268
3,341
3,436
3,536
3,596

3,0

2,573
2,609
2,661
2,757
2,834
2,999
3,107
3,308
3,475

4,2

3,105
3,178
3,257
3,403
3,513
3,657
3,846
4,053
4,186

2,608
2,65

2,724
9,858
9,958
3,13

3,358
3,652
3,932

4,8

3,16

3,249
3,367
3,56

3,723
3,927
4,197
4,508
4,754

2,629
2,681
2,762
2,928
3,006

3,258
3,534
3,91

4,316

5,4

3,162
3,208
3,437
3,672
3,863
4,119
4,448
4,859
5,25
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0
0,167 | 3,495
0,2 3,321
0,25 | 3,055
0,333 | 2,605
0,4 9,302
0,5 1,928
0,667 1,479
2 0,5

4

0
0,167 | 4,08
0,2 3,81
0,25 3,52
0,333 | 2,79
0,4 2,49
0,5 | 1,98
0,667 | 1,5
1 1
2 0,5

—

0,8

3,52

3,356
3,105
2,693
2,408
2,066
1,662
1,249
0,901

w  w -

N O OO G 00 OO Qo

]|

W ow W

— et ND DD DN QO QO A
] e O (O O OD

GO
QY
Qo

1,067

16 | 24 | 32 4 4.8 5.6 64 | 7.2 8
]
3,702 3,709 3,863 4 4,147 4,291 4,298 4,48 4.505
3,463 3,62 3,8 4 4.2 4. 38 4,537 4,644 4,679
3,255 3,465 3,722 4 4 278 4,535 4.745 4,895 4,945
2,915 3,223 3,601 4 4,399 4,777 5,085 2,307 5,395
2,679 3,067 3,515 4 4,485 4,933 5,321 0,592 D,698
2,404 2,871 3,418 4 4 582 5,129 5,596 5,934 6,072
2,091 2,665 3,314 4 4 .686 b,335 5,909 6,338 6,521
1.8 2.487 | 3,233 4 4,767 | 5.513 | 6,2 6.751 | 7
1,62 2,404 3,201 4 4,799 5,H96 6,38 7,099 7,5
l
a=10
X0

s | s | a4 5 6 7 s | 9 | 10
4,28 l 4.4 l 4,734 5 0,266 5,6 5,72 5,87 5,92
4,06 | 4,33 | 4,653 5 5347 | 6,67 | 5,94 | 6,12 | 6,19
3,81 4,14 4,556 D 5,444 5,80 6,19 6,42 6,448
3,27 3,764 4,371 5 H,629 6,236 6,73 7,07 - 7,21
3 3,593 4. 274 3 5,726 6,407 7 7,42 7,58
2,607 | 3,384 | 4,164 5 5,831 | 6,616 | 7,303 | 7,8l 7,02
2,388 3,189 4.07 D 5,93 6,811 7,612 8,235 8,5
2,135 3,049 4.016 5 0,984 6,951 7,865 8,832 9
2,009 | 3,002 | 4 5 6 6,998 | 7,991 8,933 l 9,5
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9,47
5,07
4,59
4,02
3,719
4,438
3,201
3,00
3,001

4,5

6,16
5, .81
0,431
5 074
4,874
4,7
4,573
4,505
4,5

5,579
0,47

9,319
5,128
5,026
4,928
4,849
4,807
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7,24
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7,2

6,421
6,53

6,681
6,872

6,974

7,072
7,161
7,193
7,198

9

7,76
8,214
8,59
8,851
8,939
8,979
8,997
9

9

10,5

8,84
9,19
9,569
9,926
10,126
10,3
10,427
10,495
10,56

9,6

7,14
7,38
7,85
8,38
8,704
9 012
9,3
9 009
9,596

12

9,53

9,93
10,41
10,98
11,281
11,562
11,799
11,95
11,999

-

10,13

10,437
10,755

13,5

9,76
10,29
10,94
11,73
12,14
15,559
12,947
13,277
13,475

@=12

12
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XY=
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10, 13
10,437
10,755

a=15

15

9,89
10,47
11,19
12,05
12,52
12,94
13,5
14
14,5
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7.35
7.03
6 687
6.351
6,207
6,006
6,018
6,002
6

10,14
9,747
9,4
9,12
9,063
9,022
9,003

8,045
8,337
8,154
8,085
8,032
8,007

8

12

12,668 |

12,427
12,216
12,072
12,022
12,008
12,001
12

12

10

10
10
10
10
10
10
10
10
10

15

15
15
15
15
15
15
15
15
15

12

11,26
11,455
11,663
11,846
11,915
11,968
11,993
12

12

18

17,332
17,573
17,784
17,928
17,978
17,992
17,999
18

18

14

12,65
12,97
13,313
13,649
13,793
13,904
13,982
13,998
14

21

19,86
20,253
20,6
20,88
20,937
20,978
20,997
21

21

16

13,44
14
14,61
15,222
15,5
15,73
15,897
15,982
16

24

21,9
9254
23,115
23,504
23,772
23,902
23,973

| 23,998

24

18

14,32
14,92
15,66
16,47
16,88
17,288
17,609
17,866
17,999

27

23,45
24,29
20,12
25,89
26,25
26,544
26,797
26,95
26,999

a=20

20

14,43
15,2
16,06
17
17,5
18
18,5
19
19,5

a=230

30
924,08
95,03
2
27
27,5
28
28,5
929
29,5
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ITPHJIOKEHHE 8

BeanunHp CTPYKTYPHOH HMPOYHOCTH TIAHHCTBIX I'PYHTOB
R 3aBHCHMOCTH OT KO3()(HIHEHT2 NMOPHUCTOCTH ¥ KOHCHCTEHIMM

Ipeness: Taorp n;m KOshdEIHeHTe NOPHCTOCTH €
F |
PYyRT KOHCHCTCHIEH | 0,45 I 0,85 l 0,65 I 0,75 I 0,85 | 0,95 I 1,05
0</; <0,25 0,727 0,577 0,489 l 0,4 I — l —_ l —
| | | M
Cynecu - —_
0,26 << 1; 0,75 0,632 l 0,48 l 0,4 0,32 0,2477 l — —
R — - e e— - e it —— e —— ——————— —""—""'-—-————-:I -
0< 1y <0,25 l 1,5 I 1,16 0,905 0,755 0,65 I 0,543 —
Cyrsmexe| 0,25 <J/; < 0,5 ‘ 1,2 ‘ 1,027 } 0,83 I 0,669 0,505 l 0,405 | —
0,6<1; 0,75 | — I — 0,701 0,368 I 0,296
0 I; <0,25 — I 2,357 1,942 \ 1,514 1,294 1,088 l 0,921
rom | 0,20 <1, <0,9 -~ l — I 1,569 l 1,394 | 1,141 | 0,947 0,776

0,6 < I <0,75 ‘ — l - I 1,173 l 1,049 | 0,889 I 0,786 l 0,655
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CHMOCTH CTPYKTYPHOR b |
(IPOYHOCTH rAVHACTHX 42 ;
TPYHTOB OT KO3((PHIHEH- 5 L
T4 TOPHCTOCTH H KOHCH- 4
CTEHIHH 13 |
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IIPHJIO)KEHHE 4

PexoMenaaniy no onpeAcleHnic seinuna
K03 dunuenToB o

1. KoagpdpruuesT, yUUTHBAOUIUA YIIVIOTHEHHE I'PYHTOBOrQ sApa Hemno-
CpeACTBEHHO B OCHOBamR¥MM (dyHAaMenTa, (popMHpYIONIErocs B Mporecce
Pa3BUTHS 0CANOK P1=1,1.

2. Koadh(puuweAT, YYHTHBAIOLUINA YIDOYHEHHE TIpyHTa B npolecce
RJATENBHOTO JIpeOHBaHUS B HANIPSIXKEHHOM COCTOSHHH 0o, ONpEHeNAeTCH
IHddepeHIupOBAHHO, B 3aBUCUMOCTH OT BHJAA IPYHTA.

B taba. 1 — pg Aasa NecdaHbIX I'PYHTOB;

B TaGa. 2 — pg AJSA I'NIHHUCTHIX I'DYHTOB.

3. Ko3¢poduuuenT, yyuTHBAOLIKA BOCCTAHOBJEHHE BO BPEMEHH Hapy-
IEHHEIX CTPYKTYPHHX CBSI3eH B 30HE IJIaCTHYECKHX AedopManai pz=1,3.

PexoMeHauyHa 110 DOBHINEHUIO MOAyJeH AepopMauHfi rPYHTOB, YII-
POYHEHHBIX BCJEACTBHE IJIHNTEJbHOrO NPEOHBAHUA OCHOBAaHMH CYLICCTBY-
IOIUX QYHAAMEHTOB B HANPAMKEHHOM COCTOSIEMH, PEKOMEHAYeTCs NpuMe-
HATh B CJACAVIOUIHX YCJHOBHSX.

Ha craany TeXHUYECKHEX PeUIeHHH ¥ PaspPaGeTRH TEXHUIECKOro Mpo-
€KTa — BO BCeX cJaydasx.

Ha cranum pabounx uepTexei:
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Tadoaunna ¥

—_———— A il

TapJjicHEE Ha JUTRTEpHOCTL sKCIVIyaTalMH ¢ yIIecTBYIMEro ¢ysafaMenta, JeT
¢ yHgaMenT, ——-————I-——-———-—-————-———-———

MITa 20 40 | e | s | 100
0.1 1,01 1,02 1,03 1,06 1,125
’ 1,03 1,075 1,125 1,175 —
0.9 1,05 1,075 1,09 1,125 1,25
' 1,065 1,125 1,175 1,240 —
0.3 1,09 1,16 | 1,2 | 1,25 | 1,3
’ 1,125 1,175 1,275 1,35 —

Iipnmeuanne. Han geproil — pg AJifA NMECKOB KPYIHBIX H Cpeld-
HEH KPYIHOCTH; NOA YEPTOH — Oy JJISI NECKOB MEJKUX M NBbJIEBATEHIX.

Tadoanuna 2

Koshduuuent g, upz ¢
BHp rpyHTa ¥ KOHCHCTCHOHA

055 | o065 | 075 | 085 | 0.95 | 1,05

1,3

1,26

1,15 |1,21

1,09 Il,l |1,125|l,15 Il,l?

1,005 ‘1,135[1,175‘1,2 |1,235| _

=
o
N
Pouny

k~
A
S
q
L

— | — |1,21 |1,23 |1,25 |
I'impnr I
0< Iy <0,25 — |1,07 |1,07 {1,008]1,12 | 1,175
0,25< I, < 0,5 — | — |1,085|1,110|1,15 | 1,2
0,5 < I, < 0,75 — l — l — | _ ‘1,2 ,1_2_
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AJs pynaaMenToB coopyxenni 111, 1V wknaccos;

nast dbynaamenToB coopyxKenuit I n Il knaccoB u pyHAaMEHTOB NMOJA
o0opyroBaHue, 0co060 UYBCTBHUTEJbHHIX K HEPABHOMEDHRIM OCafgKaM —
nocse anpoOaliiH, HA OCHOBE HAKONJACHHUA OIHTA H3BICKAHMH H pacue-
TOB B3aMMHOr0O BJIMAHHA (HA OCHOBE CONOCTaBJIEHHSI PACYETHRIX OCAJIOK,
KPEHOB M YCWJHH C HCHNOJL30BAHHEM HENOCPEACTBEHHO AAHHBIX U3BICKA-
HUA U 0000IEeHHEX KO3(DOhHUHEHTOB P; M Py, NPHBEAEHHBIX B HACTOSLIUX
pekoMenjanunax). PekoMenjauuy N0 NpUMEHEHU KO3 GHUUUEHTOB 03
HCIOJB3YIOTCA BO BCEX CAyqasXx.

Koaddunuent yciaoBuii paboTH OCHOBAHHHA BHOBb BO3BOJAHUMEIX (DYH-
JaMEHTOB 04 NPHMEHSETCS BO BCeX CJAydanXx.



COLEP)XAHHUE

1. OcHOBHEIE HOJIOMEHMS PEeKOMEHIAUMA 10 METOAHUKE pacuera
2. Tuns cylecTBYIOMYX H HOBHX (DYHHAMEHTOB M HX COYETAHHA
3. OcobeHHOCTH HHXEHEDHO-I'€OJIOTHYECKUX H3LICKAHUH HOPH IIpo-
CKTHPOBAHHH PEKOHCTPYKIUHUHA IPOMBIIIJIEHHBIX 3LaHHH € IENbIO
pacueta BAMAHHA ¢(YHAAMEHTOB BHOBbL BO3BOJHMBIX 3JaHMH HA2
cyliecTsyomue . . . . : e e
4. MeToauku pacueTa nepeMeHHHX KOB(I)Q)HHHEHTOB HEeCTKOCTY,

OCaf0K H KPEHOB CYMECTBYIOIUHX (@YHIAMEHTOB OT BJAHAHHA
¢yHI1aMEeHTOB BHOBb BO3BOJHMBIX 3JaHHU :

5. Yuer pasauyHOA IJIyOMHEI 3aJ0KeHHS NP pacyeTe BJHIHUSA
HOBOTO Ha CyldecTBywIIWl dywgamMedr . . . . . .
6. Metonuka yuera BJUSHHA BHIEMKH TIPYHTA KOTJOBaHA BHOBL

BO3BOJAUMEIX COOPYKEHHA Ha (PYHAAMEHTH CYIIecTBYIOMHUX CO-
OpyXeHuH® . . . e e e
7. MeToguka omnpejeicHHss pPAaCUYCTHHX AaBJeHHE HA YOPOUYHEHHOE
OCHOBaHHEe NpPH B3AUMHOM BJHUSIHHH CYIOSCTBYIOINUX ¥ HOBHIX
GYHAAMEHTOB 3AaHHH H COOPYXeHMH
IIpusorcenue 1. IlpuMmepw pacuera . . . e ..
Ilpumep 1. Pacyer BAHAHHS HOBOrO JEHTOYHOTO ¢JYHI[3MEHT3 Ha
CYULeCTBYIOMEH JICHTOUHHIH (GOYyHAAMEHT C
Mpuvep 2. PacueT BAHAHMS HOBOrQ NPAMOYrOJbHOIO q:ayH,ﬂ.ameHTa
Ha CYIIECTBYIOIIHH NPAMOYIOJbHEIH; HECOOCHOE DACNOJIOXEHHE .
Npumep 3. Pacuer BaHAHUA HOBOR ¢GYHAAMEHTHOH IUIUTH Ha CY-
IEeCTBYIOILYIO CHCTEMY INpPAMOYIOJBHHX (YHIAMEHTOB KapKac-
HOrO 3AaHMA : Ce e
fipnmep 4. Pacuer BAHMSAHHA HOBOrO JIGHTOYHOro (yHIaMeHTa Ha
CYLLECTBYIOILHA 3araAyOJieHHHNA JIEHTOUHBIN (hyHAAMEHT ..
lipunsoxcerue 2. Tabannu koadhdunuenta K. AJA pacyeTa oCaZox
NOBEPXHOCTH MMCKPETHOrO 2JeMEHTa OCHOBAHHUA OT paCHpPeAcsCH-
HOH TpameuHeBHAHOH Harpy3KH e e e
IIpusoscenue 3. BeMUaaHH CTPYKTYPHOR MPOYHOCTH TIAHHHCTHIX
TPYHTOB B 3aBHCHMOCTH OT KO3(M@OUIHEHTAa MNOPHCTOCTH H KOH-
CHCTCHI NN :

ITpusoncenue 4. PekoMeHIaUMK 110 ONPEAEJICHHIO BEJAMUHH KO3D-
1)2110:03: 50} : T +
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HopmaTusno-npousgodcraentnoe usdarue

[IPOMCTPOMHHUHUIIPOEKT roCCTPOA CCCP

Pekomenpauun mno pacueTy OCajOK, KPEHOB B YCHANI B PyHAAMEHTAX Cy-
WECTBYIUX NPOMHOIJIEHHBX 3JaHMK OT BJINAHHAA BHOBbL NPUCTpPavBae-
MpIX 34aHNH H COOPYIKEHUH

Peragnua WHCTPYKTHBHO-HODMATHBHOR JHTEPATYDH
3aB. perakuueit JI. I's Barvsan

Penakrop 3. 4. dedorosa

Mnagmnaii pepaxktop I'x A, IHoaaxoea

Texanaeckut pepakrop I, H. Oparoea

Koppexrop M. E, Illabarunn
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