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Bonpock k ax3aMeny no gucupmanie «DeHoBanun u GyHAAMEHTEI

1. [Moraree «Ocropanne». ECTECTBEHHEIE B HCKYCCTREHHEIE OCHOBAHHA

2. YTo MOHAMAETCA MO/ OLUEHKOH PesynbTaToB HHKEHEPHEIX HIBICKAHHE CTPOHTENLHOH
MAOLIAIKH T

3. 38 cYeT Yero BOIHHKAET HEOTHOPOAHOCTE TPYHTA, ABIKIOMAACH MPHYHHONR HepaBHOMEPHOH
AeopMaliie OCHOBAHMA |

4. llepeuncanTte BHALL Je(OpPMALEE OCHOBAHNA, BRI3GIRAEMED PAVTHUHEIMH NPHYHHAMH.
[MepesucnnTe GCHOBHELE TIOKAATENH COBMECTHOM AedopMaliil OCHOBAHHA H COOPYACHHA,

5. lepeuncnnre opae Aedopyanuii 1 cMelleHHH COOPYKEHRRA TPH HEPABHOMEPHEIX
NedopMatuiay  OCHOBAHKA

6. [epeuncinTe NIPHTHHE HEPABHOMEPHEIX AedopMaliil OCHOBAHHA, BOIHHKAIOIMHNY B NEPHOI
FKCIUIYATALHH COOPYIKEHHA,

7. UTo Takoe KPeH H KPYMEHHE COOPYIHEHHA IPH HEPABHOMEPHEIX JeOPMALNAX OCHUBARHA
8. OcHOBHBIE NONMKENHA PACYETA OCHOBAHHA MO MpeleNbHEM COCTOAHHAM

9. Uro ofecneumpacTcd PACIeTOM MO NEPBOMY NPeIe/ibHOMY COCTOAHHID OCHOBAHAA.
TMepeunenuTe cavuan o0A3aTEIBHOND PACTETA OCHOBAHMEA N0 | NpefieTEHOMY COCTOAHHID

10. Pacuer ocuopanns GyHIaMeHTOR N0 2 NpeAelBEHOMY COCTOSHHED.

11. .Kakne HATpYIKH OTHOCHTCH K MOCTOAHHEIM NPH PACHETE OCHOBAHHA N0 NPEISTRHER
cocTodERAM. Kaxoll gyHIAMEHT CYHTAETCH UCHTPATEHO HAIPYREHHBM, BHEIEHTPCHAD
HAIPYHEHHEIM.

12, Tousrie «Dynaaments Yto Takoe obpes dyusamenta? Yro Takoe nogomsa (yHIaMenTa
13. AGCOMOTHAN OCanka oCHOBAHAA OTAEIbHOIO PYHIAMENTA H OTHOCHTENEHAR
HEpABHOMEPHOCTL OCAT0K OCHOBAHKHA

14. [NocnenosaTenEHOCTE NTPOEKTHPOBAHMS OCHOBAHKE B GYHIAMEHTOR

15, OcHORHEIE CREISHHS O THIAX PYHIAMERTOB MEIKOTO 3anowenna. [lepedHcanTe THIb
(YHIAMEHTOR MEMKOND JANMKEHRS, KIacCHPHIHpYeMEE 10 DopMe.

16, Jlenrounsie (yvigaMenThl. [TepeqHeInTe OCHOBHELE IEMEHTEL ICHTOYHOTO dryHaaAMEHTA
17. Kaknmu dakTopaMy pyKOBOACTEYIOTCA PR HAIHAYCHUH [y DHHEL TAN0MCHHA
dyvenasenTos, PopMyIa YUeTa KTAMATONOIHYECKHX BOJICHCTEHA NP1 BRIGOPE 1AYDHHED
qanosmennd. B kaxux rpyntax roy0Rna sanoxeHs yH1aMenTos He 3JaBHCHT OT
KIHMATONOTHYECKAN (PAKTOpOE.

18, OnpeleneHne pasMepos MOAOMBL LEHTPATEHO HArPYKEHHEIY (YHIaMEHTOR.

19, Yenosse NpOBEPKH JABNCHHA HA CHA0LIT MONCTHIOMNA ol IPYHTa ol OO RO
ipyHaaMenTa

20. Ofman KraccHPHKALRA CBaf 10 PAITHYHEIM [PH3IHAKAM (10 XapaKTepy CTATHUECKOH
pabioTEL, o cnocody BOIBEACHHA, 10 XAPAKTEPY PaiMENIcHHA cgait), Yo Takoe cpas- croilka H
BHCAYAA CBAA (MOACHHTE PACHETHEIMH CXEMAMHE )

21, Knaccnpuraunn 3a0HBHEX cBail.,

22, Knacendmranma natnsueix crafl. Cnocobbl yeTpoicTsa

23.0CHOBHBIE TOHATHA O CBAiiHEX QyHAaMeNTax (CBAH, POCTBCPKH, PACIONOKEHHE Chall B
MIaHE).

24, lNoustie o pocTeepke. Huskufl u BRICOKRH POCTREPKY. OcobeHHOCTH NPHMEHEHHA

25, Pacser necymeil cnoco0HOCTH CBAK — CTOHKR Ha JeHCTBHC BEPTHEANTBHON HAIPYIKH

26, [lpraebl, BEIEBAIOINE HETATHBHEIE CHITHI TPEHHA Ha GowoBoi noBepxHOCTH chad. Pacuer
Hecyuei cnoco0HOCTH CRAR N0 TPYHTY.

27. Onpenenerne Hecymieil cnocoBROCTH CBAN HA BEPTHKATRHEIC H MOPHIOHTATBHERE Harpy3IKH
.28, Yro TaKoe yeaoBAEIE GiyHIAMEHT H KaKOBbl M0 PasMephl IPH pacteTe 0o AefopMATTHAM.
20, MeToauka onpeac/ieHHd OCaIKi CRAHROTD dryHaamMenTa OT JeACTENA BEPTHRAILH i
HAIPy3IkH

10, CeeHHa 0 BEUHOMEPANLX rPpyHTAX. DOPMEl HX 3ancrafii, panoHEl PAcTpoCTRAHEHA,



31. MNpHuuMnE BCIONEI0BAHAA BEUHOMEPIIEIX TPYHTOE B KaMecTee ocHoBaHus. (Obmue
CEEIEHMA O MEPOIPHATHAX 10 COXPAHEHANY BEYHOMEPATRIX TPYHTOE B MEPINOM COCTORHHH

32, YerpolicTBO XOMOZHBIX TOANOMNHA I COXPAHEHHA BEYHOMEPIILIX TPYHTOB B MEP310M
COCTORHMH,

33, [lonsTre o cunax nyvenna, MeponpuaTaa Mo CHHMKEHHIO BIHAHHA CHJI MOPOSHOTO NYHEHHA
IPYHTOB HA PYHIAMEHTEL.

34, MeponpuaTus no pekoHCTPYRIHH OCHOBAHHA M COOPYECHHA,

Cr.npen. Prbanxkora HLA.
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1. COAEPAKAHHE H ODOPMJIEHHE INPOEKTA

IMpoektnpoBanie QyHIaMeHTOR o0BMHO COCTOMT M3 aByX sranos. [lepesii -
BKJIIOYACT BBIOOD THNOB OCHOBAHME H (yHJAMEHTOB, ONpeAeleHHe TIyOHHEI
34/I0%EHHA H OCHOBHEIX TADAPHTHBEIX paMepos (MCcXoAd H3 PACHETOR OCHOBAHMA
no npefelnsHEIM cocToaHMAM). Bropoll atan - pacuer W KOHCTpYHWpOBaHHE
diyHIaMeHTa Kak 3MeMEHTa coopykeHHa (mo matepuany dynnamenra). JdanHoe
nocoDHe PACCMATPHBAST BEIMOTHEHHE TOABKO MEPBOTO  3Tama, Tak Kak
KOHCTPYHpOBaHHe (YHIAMEHTa H pacdeT ero o MaTepHany paccMaTpHBaeTcs B
KYPCOBRIX IPOEKTAaX M0 KaMeHHBIM, OCTOHHBIM, METANTHYECKHM H IepeBAHHEIM
KOHCTPYKIIHAM.

KypcoBoil NpoekT COCTOMT H3  pPacqeTHO-NOACHHTENBHOH 3alHCKH  H
rpadmueckof 4acTH. PacueTHO-NOACHUTENBHAR 3AMHCKA BRIKOYACT CHASIYIOUIHE
pasiensl.

1. AHATH3 HCXOOHBIX JAHHBIX 0 HAAQVHIaAMEHTHOH KOHCTPYKIIHY,

2. AHATHI HIKEHEPHO-TEONOTHYECKMX W THIPOTEONOTHYESCKHX YCIOBHH
MAOMAAKH CTPOMTEIBCTEA.

3. Onpeneneane royGHHE 3amomenus QyHIAMEHRTOB (POCTREPKOEB).

4, Bmfop THOOB ocHOBamMi W (YHIAMEHTOB Ha OCHOBAHMH CPABHCHHA
BAPHAHTOE.

5. Konctpyuposanue QyHAaMeHTOB, 3aiuTa NOMEIEHHH 0T IPYHTOBEIX BOJ
H CEIPOCTH.

6. Pacuet ocHOBAaHHI 1O NpeIeNbHBIM COCTOAHHAM.

7. 3aKknmodeHHEe N0 MPOeKTY.

8. Ucnons3osannan nureparypa (oubnnorpaduyeckuii cniucok).

B noscHATENLHOH 3amdcke NpHBOSAT Bee HeoOxoaumele 00OCHOBaHHA

NPHHATEIX pPElIeHHl ¥ pacterTsl. TeKcTOBEE NOACHEHHA AODKHEL OBITE MHHH-
MATEHEIMH, PacueTsl oopMIATE B 0CHOBHOM B TaOIHYHOM BHIE.
PHCYHKH BHITOJHAKT TAK JKe, KAK M B TEXHHYECKOH JHTepaType C 00A3aTeNEHEIM
cobmonenneM macinraba. [Tog pHCYHKOM IHIIYT ¢10BO «PHC.», YKa3eBaKOT €ro
Homep # HassaHue. [lpu odwpmieHHH TabaMl BBEPXY CNpasd MHIOYT CAOBO
«TaBmHuay 1 yEaIblBAr0T £e HOMED, Hike - ée HaspanHe, [IpHMedana TOMELIAT
Hisce Tabnuuesl. Ha Boe TabaMIUB H PHCYHKH 0JI7HA OBITE CCBUTKA B TEKCTE.

[loscHHTENBHAS 3amMMCKa JAOMKHA OBITE HAIMHCAHA YepHUIAMH (IACTOH) MiH
KOMITBIOTEPOM (W3 APYIHX METONoB) Ha cTaHmaprHoii Gymare dopmara 210x297
MM, B Hagame 3anWcKH  NOMENaT OriasjieHHe, B KOHOE - CITHCOK
HCHONB30BAHHON NTHTEpPaTYphl ¢ 00A3aTENEHEIMA CCBUTKAMM HA HEe B TEKCTE. Bee
CTPAHMLIEL, BEIHOMAA PHCYHEH, A0MEHE GEITE IPOHYMEPOBIHEL

Q6beM 3anuckH - 25...30 crpannu.

IMpathrueckad 4acTs MPOSKTa BKIIOYALT:

4} CXeMATHUeCKHH MOnepevHBIR paspes 30aHMA COBMECTHO C OCHOBAHHEM B
npenenax MPaHHL] CRMMACMOH TOIUIH;

6) ceMeHHA M MIAHEL (yHIAMEHTOR, MPHHATELX 114 CPABHEHHA BAPHAHTOR,

B) MapKHpOBOMHYI cxXeMy (mnas J/YHIAMEHTOBR) C pazMepaMy W NMPHBAIKOH K
ocam (macirrat 1:100). Ecom B npoexTe MOCIE CPABHCHHA BApHAHTOR [IPHHAT
ceaiiHeiil GyHIAMEHT, TO BHIYEPUHBAIOT ILIaH POCTBCPKOB H CRAHOTO I10J14;



r) cevenns GyHIaMEHTOB, IPHHATEIE NOC/E CPABHEHHS BAPHAHTOB C
npopaboTrol Ha ypobre pabodny depreweil ¢ ykazanueM getaneii YCTpOHCTEA
rujiponsonanuy (Maciorad 1:50);

I) cnennduKanno GyHIaMeHTos;

&) NpHMeYaHHA 0 NPHHATEX MATCPHANAX M HX MAPKAX, NOITOTORKE 1101
fyHIaMENRTEL, ocofeHHOCTAY NPOHIBOICTRA paboT 1 ap.

HepTe: BEINOJIHAIOT B KApaHJallle Ha OJHOM JiHcTe BaTMaHa opmata Al
(576x841 mm) ¢ oDasaTensrEM cobmonenneM TpeSopannit «EauHOIN cHETEMEI
KOHCTPYKTOPCKO# poxymenTanuns (ECKJT). PasMeps npocrapasmoT B
MHJITHMETpaXx.

Pexomenayercs 10 BEITOMHEHHA YePTEKa HAMETHTE CEYeHHA, XapaKTepHEIe
y3iel, BRIGpaThk MaciuTabel, 061yMaTE M NPHKHHYTE pasMelieHie MaTepHaia Ha
mucte. [lonesHo aenars npensapHTenBHEIE S3CKH3E, TOTA Yeprer Oy et
BRIMONHEH YHIe H OeicTpee. CneayeT HCNONB30BATE THIIOBBIE 3MEMEHTH H
KOHCTPYKIHH (Moaymky ¢yH1aMenToB, hyHIaMeHTHEIe GIIOKH, CBaH | T.J.).
[1nan dyHAAMEHTOR (POCTBEPKOR) BEIYEPYHBAIOT I0AHOCTEID, 083 paspeIBOE.
HHOra MOKHO BRINONTHATE HaCTh GYHIAMEHTOB, HCTIOAL3YS CHMMETPHIO IIaHA.
Macurrab niana csail Mosker ORITE yMeHbIIEH, JITHHHAA CTOPOHA NJIaHa J0JKHE
HATH NapanjielbHo KPOMKE HepTeHka.

Hnsa BEIMOIHEHHS NPOSKTA KAWIBIH CTYISHT TOTYy4aeT HHAHBHIYAIEHOS
JATaHHE, KOTOPOE BRIKYAET!

|} HasBauie ropoja W obnacTy, rie HaMeyeHo CTPOMTENLCTERO;

1) cxeMy COOpYXeHHA HIH 3/IaHHA ¢ OCHOBHBIMH pasMepaMu H TabiHiy yeHImnii
Ha YPOBHE BEPXHHX 00pe30B QVHAAMEHTOR;

3) naHHBle HHKEHEPHO-Te0IOTHYECKHX H THAPOTe0NOTHIECKHK YCIOBMHH
MIOMAIKH CTPOHTENLCTEA = [U1aH YHACTKA (FOPHIOHTAIH, TUIAH CKBAKHHBI),
recIOTHYeCKHe KONOHKH MIH  paspesbl, OCHOBHBIE MNOKazaTend (QUIMKo-
MEXAHHYECKHX CBOMCTB IPYHTOB, BPEMA BEINONHEHHA HHACHCPHBIX H3BICKAHHI,

KoneuHoH 3ana4eil OpoeKTHPOBAHHA ABNAeTCH pazpaboTka GyHIAMEHTOER (4 B
HeODXONHMEIX CAY4asx H OCHOBAHHI) ANA IBYX HECYIIHX 3/IEMEHTOB 31aHHA.
KoHKpeTHBIe y4acTKi JIeMEHTOB 31aHHiH, 114 KOTOPBIX CEYeT 3alNpoeKTHPOBATE
YVHIAMEHTE! (HAIPHMED, HAPYKHAA H BHYTPEHHAA CTEeHLI, HADYAHAA CTEHA H
KOMOHHA B T, J1.), OTMEUAIOTCH Ha MJaHe NMEPBOro yTamna.

IMo aByM paccuHTAHHBIM M 3ANPOEKTHPOBAHHEIM (YHIAMEHTAM MPHHATE
pazMepsl BCeX OCTANBHEIX (PYHIAMEHTOB 31aHHA.



2. OCHOBHBIE BYKBEHHBIE OBO3HAYMEHHWSA
KoyppuunenTe: nagexuocTn
¥ -0 TPYHTY;
¥.= koahduuueHT yenosuii paGoTer;
Yeri ¥y - KOadwpuupenTsl yenosuil paboTsl rpyHTa M0 HHKHHM KOHIOM M 110
DOKOBOH NOBEPXHOCTH CBaM.

XApPAKTEPHCTHKH IPYHTOB
2, - IIOTHOCTE YACTHII, rfem’, TiM:
0 - IIOTHOCTR, oM, TV
[0, - TNIOTHOCTE B CYXOM COCTOSHHH, riem’, T/M';
£y~ OTHOCTE 0OpaTHOI 3ackITKH, rien’, T/M';

€ = KOMpOUIHEHT MOPHCTOCTH;

W - BnamHOCTE MpHpOIHAZ;

W, - BlakHOCTE Ha MPaHMLE NJIaCTHYHOCTH ( paCKaTEIBAHHA);

Wy, - BIaskHOCTE Ha TPaHHLIE TEKYYeCTH;

85, - CTelelk BIaKHOCTH;

Ji - nokaszaresk TeKy4ecTH;

¥ - YOeNeHEH Bec, K/

¥, ——VIeJbHBIH BEC ¢ YUeTOM BIBelIHBaIOIero neficTEHA BOIEL, KI-L-"M3;

¢ - YIeneHoe cuennense, klla;
(- YOIl BHYTPEHHEr O TPEeHHA, IPal.;
E - moayne gedopmanmn, klla.

Harpy:ku, HanpsexeHus, CONpoTHB/IEHHSA
F - cana, pacuetHoe 3HadeHHE CHNLI, KH;
F,; Fy- BepTHKANEHAS ¥ FOPHIOHTANEHAS COCTABIAIOIINE CHIIEI, MelicTRYIOMEH Ha
BepxHuil 06pes dyunamenta, kH;
N - cHia HopManBEHAS K NoAowse dyHaaMerTa (neficTere GyHIaAMEHTA Ha
OCHOBAaHHE);
F..: F, - cunel geficTeyonme Ha MIOCKOCTH CKONBKEHHA COOTBETCTBEHHO
C/ABHTAIHE W YACPKHBAKIIHE (AKTHBHEIE H peaxTHBHEE ), KH:
M,: M, - MOMeHTEI JeHcTEVIOIIHE BAOIL MABHEX Oocell MOJ0IIBEl QYHIAMEHTa,
kH-m;
Gy Gy - cobcTeeHHRI Bec yHAaAMEHTa H rPYHTa Ha oDpesax gynnamenta, KH;
I - cpelnHee NaBleHHEe Mol nogomeoi gyHtamenTa, klla;
o _- BEPTHEA/ILHOE HOpMANLHOE Hanpaxenne, klla;

O, - BePTHRANEHOE HANPAXKEHHE OT coOCTBEHHOMD BeCa IPYHTA (NPHPOIHOE ),
Klla;
o, = DOTIOIHATENEHOE K MPHPOJHOMY BEPTHRANEHOE HANPAKEHHE 0T BHeMHeH

HarpyzkH, klla;
R - pacqeTHO® COMPOTHEIEHHE IPYHTA OCHOBaHHH, KITa;



R, - ycnosHoe pactertoe conpoTHBEIEHHE rPYHTa (14 NpeBapHTEIEHOTO
HasHa4yeHHA pasMepos Gyanamenta), klla;

fi - pacueTHOS COMpOTHRNEHHE CIOA TPYHTA Ha Gokosoil mosepxHocTH cean, klTa;
Fy - Hecywaa cnocofHoeTs eran, kH.

Hdedopmanun ocHOBAHHA H COOpPYReHHI
§ = OCAIKA OCHOBAHMA, CM;
¥ - CpenHAA 0CallKa OCHOBAHHA, CM;
i - KpeH QiHIaMeHTa (coopyKeHHs);
Sy — NMpeJeNsHOe 3HAUYeHHE AeopMaIIHH OCHOBAHHA, CM.

NeomeTpHYeCKHEe XAPAKTEPHCTHKH
b - mWHpHHA NOAOIEL GyHIAMEHTA, M;
B - mupuHa nojsana (I0MpHHA NOJOLIEE YCAOBHOTO cBalHOrO gyHaaMenTa), M;
(L) - nmuHa nofowssl pyHaaMenTa (UTHHA NOJ0IBL CEAlHOTO (QyHIAMEHTA), M;
{(A) - nnomAane NoAOIIELI {Z}J}fﬂﬂameu"ra (Maomans nonepedHoro CeYeHHA
cBaiiHoro hyHIaMeHTa), M,
i - HAPYAHEIH IHAMETP MOTNEPEYHOID CeYeHNA CBAM, M;
Wy W, - MOMEHTEI COTIPOTHBIICHHSA TUIONIAAH TIOAOIELl (YHAAMEHTA BIAMIE
rIABHBIX OCeH, :'-131'.
d; d;; d; - rmyOuHa sanosenus GyHIAMEHTA COOTBETCTBEHHO OT YPOBHA
MIAHHPOBKH, OT NOBEPXHOCTH NPHPOIHOTO penbeda i NpHBeIeHHas 0T Noia
MoABana, M;
dy, - rmyGHHA NOABANA OT YPOBHS [UIAHHPOBKH, M;
dg; dg, - rmyGHHA CE30HHOTD MPOMEP3aHHA MPYHTA COOTBETCTEEHHO PACHETHAA H
HOPMaTHBHARA, M;
dy, - raybHHA pacnonoXeHnd YPOBHA I0A3€MHBIX BOJI 0T OTMETKH TUIAHHPOBKH, M;
h - Tonmmea cnos rpysTa, M;
h; — TonmuHAa cnod rpyHTA KOHTAKTHPYeMoro ¢ OOKOBOH NOBEPXHOCTRIO CBAH, M;
H. - roy0HHA C:REMAeMOi TOIIH, M;
H - Tonuuna nuueiino-nedopMupyeMoro cios, M;
Z - rmy0HHA (paccTosHUE) OT NOAOIMIBEL (PYHAAMEHTA, M;
DL - oTMeTEA IIaHHPOBKH, M;
NL - 0TMeTKA NOBEPXHOCTH NPHPOIHOIO penbeda, M;
FL — oTMmeTKa NoAaowssl pyHIAMEHTa, M;
B.C - HIAHAS MpaHALIA CHHMAEMOT TONILH, M;
WL - ypoBeHE NMOA3EMHEIX BOJ, M;
n - KOJIHYeCcTBO CBaii B pOCTBEPKE, WWIT.;
X~ PACCTOSHHE OT TTIABHOH OCH POCTBEPKA 10 OCH KaMKI0H CBaH, M;
X - PACCTOSHHE OT ITIABHOH OCH 10 OCH PACCMATPHBAEMOH CBaH, M;
€, — HKCLUEHTPHCHTET NPHIOKEHHA PABHOASHCTBYIONIEH K NIOLAAH MOA0LBE
(pyHIAMEHTA;
g4 - (PaKTHYECKHl IKCUEHTPHCHTET - PACCTOAHHE B MAOCKOCTH MOA0MIBH
dyHAaMEHTa MERTY LUEHTPAMH KOJIOHHEL (CTEHBI) H ITO/10IIBE] hyVHIAMEHTa, M.




[Hpusmeyanue, TlpH BHINONHEHHH KYPCOBOTO TPOEKTa PpPAcIIHQPOBEY 3THX
OYKBEHHBIX 0D03HAYEHHH B TEKCTE MOSCHHTETBHOH 3AMHCKH MOMKHD HE JenaTh.

3. NMOCHEJOBATEJBHOCTb BBINNOIHEHHAH
[NOSICHUTEJIBHOM 3AITHCKH

Ilpescne, yeM OPUCTYIHTE K BRIMOMHEHAKD KYPCOBOTO NMPOEKTA, CTYISHT A0/IKeH
AETANLHO HIYUHTE 3aJaHHE NPOSKTA.

Cneayer uMeTh B BHIY, WTO NMPOEKTHPOBAHHE M YCTPOHCTBO OCHOBAHHH H
(YHIAMEHTOB ABMACTCA CNOXKHOH KOMIJIEKCHOH 3anaved, pemleHHe KOTOpoi
TpefiyeT pACCMOTpeHHA MHOIMX (AKTOpoB, B  HacTHOCTH, HHKeHepHO-
reQIOrHYeckiy YCIoBHi CTPOHTEIRHOH NADIIAIKH, PHIMYECKHX H MEXaHHYECKHX
XAPAKTEPHCTHE  CNOEB  TPYHTA, [aHHBEIX O BO3BOJHMOM COODYKEHHH H
MpeanoaragMeIx ¢iocofax CTPOHTENBHEIX paboT NpH BO3BENEHHH (lyHIaAMEHTOR
M T.O.

3.1. AHAIH3 HCXOOHBIX TAHHBLIX N0 HAA(YHIAMEHTHOH KOHCTPYKUHK

[pu aHanu3e MCXOJAHBIX JAHHEIX CTYAEHT AO/DKEH 3HATH LUENeBOS HAlHAYSHHE
COOPYKEHHA, €0 ITAKHOCTE, GopMy B ruane, ryOHHY NOIBATEHOTO NOMEICHHS,
KOHCTPYKTHBHBIE OCOGEHHOCTH CTEH, NPOMEXYTOYHEIX ONOp, MepeKphITHIL,
HYBCTBHTENBHOCTE K HEPABHOMEPHBIM OCaIKaM.

HayMeHoBaHHe M KOHCTPYETHEHBIE 0COOSHHOCTH 31aHHMA  (COOPYHEHHA)
OMHCHLIBAIOT HA OCHOBAHHH 3HAHHHA, MOMYYEHHBIX CTY/CHTOM TPH H3IYYeHHH
COOTRETCTEVIOIIHX JHCLMILIMH B 33BHCHMOCTH OT MaTepHana HandyHIaMeHTHOH
koHCTpYEOMH ¢ yuetom CHull 2.02.01-83*. llpegeapurentHo HeoGXoauMo
BEIIONHHTE B MOSCHHTENRHON 3alHCKe 9epTed KOHCTPYKTHBHOH CXEMBI 3[TaHHSA
(puc. 1).

[Tpy aHANMe MCXOOHBIX JaHHBX JOMKEH ORITh PEUIEH BOTIPOC O BElTHTHHAX
npenensHbX gedopMaunit sy, (4L Lo Smaw Smara AT KAKLOTO OTCEKA (DnoKa)
ananus cormacso CHall 2.02.01-83* (npunoxenne Bl). DTH jJaHHBE ABIAIOTCA
OCHOBOIL N pacueTa OCHOBAHHH M (yHIAMEHTOB, H B 3aK/IHOYEHHH N0 NPOEKTY
(pasnen 7) HeoBXoAMMO CPABHHTE X PACYETHBIE 3HAYSHMA C IPEICIIEHBIM.

PacueTHEIE 3HAYEHUS YCHIHH B HIKHMX CeHEHHMAX KOJIOHH HIH CTeH NPHBOLAT
B MCXOIHBIX JAHHBIX HA MpoeKTHpoBaHHKe (Tabm. 1).

Tabnuua 1
Yeunne Ha BepxHUX o0pesax QyHIaMeHTOB (OCHOBHOE COMETAHHE HAIPY30K)
Homep I coueTaHne Il coueTaHHe
dyngamenta |  Fon, Fi M, Fow | Fum M,
kH xH kH'M kH kH kH'M
4 2052 16 71 2300 1 16 | 37
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Put. | KoscTpysTHBHEE CREME SARHHA
M3 npyx coserauuii B Tabn. 1 B kayecTBe pacdeTHOIO BRIGHPAIOT KOMOHHALIHIO
YCHIHHA ¢ MAKCHMANTBHOH CHITOH, T. e.
F, ,=2300el |F,, =21.68] ,M_, =378 i

Pacuernsie yewawa F,  F ,,M_, paspemiaeTcAa NOIydYaTe yMHOWEHHEM

HATEHHOCTH N0 Harpyske (koadduument neperpyskr), pasHeii 1,2, Younua wa
oTMeTKE nomowes dyugamenta (Ny) HaxomaAT nNo3ke (HOCne onpefelneHHsA
NpeiBapHTEbHEIX Pa3MepoB ByHIAMEHTA).

COOTBETCTBYIOWMY  Benwunn F, F . M . Ba ycpenHennsil wosdpHiHeHT

3.2. AHAJIH3 HHGKCHEPHO-TE010THYECKHX H THAPOreo/I0rHYeCKHX YCI0BHiH
NAOIIAAKH CTPOHTEILCTEA

[Mpesxne Beero, HeoDXoAHMO "BBINOIHATE NPHBA3KY 30aHHA HIH COOPYMCHNA B
MaHe H Mo BeICOTe (pHe., 2) HA OCHOBAHHH 3HAHHWH, MOAYYEHHBIX CTYACHTOM B
Kypce apxuTekTypel. Ha nnane noKasbiBaioT HANpaBleHHE Te0NOTHYECKOTO
pazpe3a.

TeonorHMeckHil paspes BRINODIHAKT B macmrafax: peprwransHom (1:100),
ropuzorTansHom (1:500).
Ha paspese NpHBOIAT CAEOYIOWME JaHHRE (pHC. 3):

a) HoMepa CIoeB (CBEpXY BHH3);

) BO3pacT ¥ reHesuc (MPOHCXOMKIEHHE TPYHTOB);



B) OTHOCHTE/IBHEIE OTMETKH MOAOIIEL KaKI0To ¢od (0T YCThs CHBAMHHEI );

r) ¥POBCHE IPYHTOBEIX BoJ (MYHKTHpHOH mHHHell ¢ Toukoil), abcomoTHwe
OTMETKH YPOBHA (CNPABa OT CKBAKHHLI);

1) mecta oThopa odpasioB IPYHTOB ¢ YEA3AHHEM HOMepd (NpAMOYTONBHHKOM,
CHpaBa OT OCH DYPOBBIX CKBAMKHH);

) KOHTYP NOAIeMHOM 4YacTH 30aHMA ¢ yka3aHHeM abCcoMIOTHRIX OTMETOK
YHCTOTO MOa TEPBOTO 3Taxka, [oBana, NoA0WBE (GYHIAMEHTOB MENKOro
3AN0MEHHA H POCTEEPKOB, HHAHHX KOHLIOB CBaii;

#) BCPTHK&JIBHBIE OCH pAcCYHTHIBAEMBIX  (YHIAMEHTOB, M) OTMETKH
ILIAHHPOBKH.

HroOel HAMMAAHO NPEACTABUTE 0CODEHHOCTH KAKAOIO CMOA IPYHTA, CIPaBa oT
reQIOTHYECKOTO paspesa CTPOHTCH HMopa TabinyHex 3Hadennid Ro no seprHrany
B/OJIb OCH OIHOTO H3 33JaHHBIX (YHAAMEHTOB.

[Mocne BHMOAHEHHA NMPHBAIKH 3aHHA B NJAHE M N0 BRICOTE H MOCTPOSHHA
Te0/I0rHYeCcKOro pa3pesa COCTABIAIOT CEOIHYIO TAOMHIY XapakTepHCTHK PYHTOR
(tabn. 2) na ocxopanuu Tabn.l W reonormdeckoro pazpesa. Jlna 3Toro HymHO
paccopTHpOBaTL 00pa3nel TPYHTA N0 HOMEpaM CIOER, HCIOONE3YA HoOMepa
CKBaMHH, rnyduny otbopa obpasuos. M3 crmoep rpyHTa, npeacTaBleHHBIX
YEPHO3EMOM HIIH €ro IPHMEChl, KYIBTYPHBIM cloeM, o0pazisl He 0TOHPAKOT, Tak
KAK OHW HE MOTYT CNVHHTH OcHOBaHMeM. [lNf 3THX CNOEER ONpelensidT TONBKO
BEIIHYHHY YIENBHOTO Beca, HeOoOXONHMYHO [NA pPAcCHeTOB TPAHCHOPTHBIX
PACXOI0B.

JHanee onpenensioT NpoOHIBOIHBIE H HWHIASKCALHOHHBIE XAPAKTEPHCTHKHM M
HauMeHoBanue rpyHToB no [OCT 25100-82. MexanndeckHe XapaKTEpHCTHKH
tdyuToB onpenenawT o CHull 2.02.01-83* (npunowenns B1...63).

YcnoBHOE pacueTHOe CONPOTHEIeHHe ¢ivHTOB ocHoBaHMA Ro onpenensior
cormacao CHull 2.02.01-83* (npunomenns b4 u B5).

[lpy aHann3ze HHKEHEPHO-TEOJOTHYSCKHX YCIOBHH NIOWIANKH CTPOHTE]BCTEA
HeoDX0IUMO B MOACHHTEABHOH 381THCKE OCBETHTE CIeAYIOUIHE BONPOCH:

| ) xapakTeprcTHEa penseda;

2) onHcaHHe GYHTOB (MOCHOHHO CBEpXy BHH3), NOJHOE HAHMCHOBAaHHWE,
BOIPACT, leHe3Ue QyYHTOB, HX MOIIHOCTS;

3) ycnoeua 3aneranud. OTMETHTB COTTIACHOE H HECOITIACHOE 3A/IeraHHe, YKIIOHEI
KPOBEIH CI0EB;

4) HanH4YHEe BOAOHOCHBIX NOPH3OHTOE H HX ONHCAHHE (HAHMEHOBAHHE, K KAKHM
CAOAM NpHypoveHsl, rnyGuHy 3aneradud H 0. 1.}, Ocoboe sHHUMaHHe 0OpaTHTH
Ha BpeMA (Ce30H) NpoBeleHHA HHKEHEPHBIX H3BICKAHHA H COOTBETCTBEHHO JAaTh
BOIMOKHEIH NOpoTHOZ KoneDaHMA YpoBHA (YHTOBRIX BOJ M BeIABICHHE
BEPXOBOIKH.

5) XApaKkTEepHCTHEA BawHeHwMX ocolDeHHOCTEH (YHTOB B OTHOLIEHHE HX
MPOUHOCTH H AeOpMaTHBHOCTH;

6) OTMETHTE  BOIMOWHOS  BIMAHME  COOPYHMEHMA  Ha  aKTHBH3ALHIO
CYUIECTEYIOMHY H BOSHHKHOBEHHE HOBRIX TEONOTHYECKHX MPOLECCOB (OIOMIHH,
KapcT, npocagk, cy(dosHs, TOIMEIB  CKIOHOB, oBparoofpajoBanue H Jp.).



3.3. Onpeaenenne raydnHbl 3a10ennsn GyHIaMEHTOB (POCTBEPKOB)

I'nyGuna zanomenns GyHIAMEHTOR WCUHCAASTCH OT OTMETKH IUTAHHPOBKH 10
NoOOWEE | @yHmamenTa. AOCOMIOTHYID OTMETRY NOUOIIBE  (yHIAMEHTA
onmpesiendior, wuexoas W3 6 yeaosuwit CHull 2.02.01-83* 8 cnenyiomei
NOCHAEN0BATEBHOCTH.

JA1 Io  wazmauenuwrww W KOHCHPYKMUSHBIM  ocolennocmam
APOEKMUPYEMOZ0  COOPYNCEHUA  (HaIuvie Rodeaila, RPUAMKOS, Kandios,
CORPANCERUE KOJTOHNL WL cmensl ¢ fiyndamenmom).

Hna  onpenenenns  rayOMHE  3anokeHus  GYHIAMEHTOB, HeoDXOIAHMO
BEINIOJIHHTE pHC. 4.

B cnyyae npuMeHeHHA xenezo0eTOHHBIX KoloHH BepxHHI ofpes dyH1aMeHTa
NPOEKTHPYHT HA 150 MM HHXKE OTMETKH YHCTOrO [OJa TEPBOrO ITama WiIH
moasana (cM. pue. 4, a). Dnybumy 3agenks cGOpHBIX KOJNOHH B CTakaHe
(yHgamMenta H; npuHEMaoT pasHoiL:

a) ang cOOpPHEX KONOHH CHJIOIIHOTO CEYeHHA
H; =(1...1,5)hg, rae hg - Gonsmii pasMep cedeHHs KOTOHHR®,
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Piag. 4. Dipegenedis riyBHuk IRIORES @yl;nauen'mn € YOETOM KDHCTPYKTHEHEIX 0COGERHOCTEN JIANNA: 8 —
IVHARMEAT NOM HeNeI0GETOHHYIO KONOHHY; G - NEHTOMHLI YHIIMENT 000 CTENY; B — HyHIAMEHT N0
METATTHHSCKYRY KemoHHY;: | - Bisd KOAGHHEL

0) N8 NBYXBETEEBEIX KOIOHH
H, z0.5+033h, wmn H, 2 0.55,

roe hy - monHas BeICOTA CeYeHHs [BYXBETBEBOH KOMOHHEI Ha ypobHe oOpesa
dyHaaMenTa, M; by - IIMpHHA JBYXBETBEBOH KONOHHBL. loiumHa AHA cTakaHa
FABHCHT OT YCHIHH B KOJOHHE H O0LKHA ORITE He MeHee 200 mMm.

Basy (Gammar) MeTanaHueckHMX KoIOHH OOEMHO ycTaHapnupaorT Ha 150 mMm
HIGKE OTMETKH YHCTOrO Tola mnepeoro sTaxka (pue. 4, 0), KOTOpPyH HOTOM
ODETOHHPYIOT Ad 3alMTEL OT KOpposHH. Bricory (QyHIaMEeHTA NPHHHMAKOT
paBHOi rIyGHHE 3a/1enki aHKepHEIX foaTos (1) IUH0C TONMKHA 3AMHTHOIO 0N
derona (70 Mm).

132, Mo zwybune 3010HCEHUA  PYHOGMEHINOS  HPUMBKGIOW{LX
(Cyigecmayiouiux) coopyyeeH uiL.

Ecii cTpoHTenbHAA Miomaika cBofoaHa 0T 3acTpoiiKy, TO B OACHHTE/ILHOH
3alTHCKE OTMEYAIOT, YTO OrpaHH4eHHH HeT.

Ecnu npoekTHpyeMbifl ()YHIAMEHT NPHMBIKAET K CYILECTBYIOIEMY 3/IaHHID, TO
MOIOIIES (GYHIAMEHTA ero 1oTKHA ObITe HA 0NHOH OTMETKE ¢ NOAOIIBOH
CYIIECTBYIOIEro 3TaHHA.

1.3.3. Mo nazpyzsam § eo30efcmEuaM HA OCHOGUHUA W ynoaMenms
HHHCEHEPHO-2E0T0ZHUECKIM PCAOEUAM RAOWAOKN CHIPOHIMETBCINGA.

[Mpesae Beero, Hy#KHO BEIOPATH CII0H (B KOTOPOM PACTIONIOMKEHA TON0LIEA
(ryHIaMeHTa).

Hecymmum caoem He MOTYT OLITH TaK Ha3bIBACMBIE, crnabrie rPyHTH (HanpHMER,
HIEL, TOpd, 3aTopdioBaHHLIE TPYHTE), PACTHTENBHEIH cnoif H HeKOTOpEIE BHIEI
KYIBTYPHBIX OTIOMEHHH.



Cnenys BOONb BepTHKANBHOH ocCH  npoekTHpyeMoro dyHIaMeHTa, Ha
recJIoTHYECKOM paspese (cM. pHe. 3) onpenensAoT abcoMOTHYI0 OTMETKY KPOBIH
HECYILETO CNOA H, NPHHAR BETHYHHY 3arnyOleHHs, ONpelenioT abcoMoTHYIO
OTMETKY MOI0IIBLL (yHIaMEHTa.

Bridupas HecyluHH cao#, He0OXOOHMO COBMECTHO YYHTHIBATE BETHUHHY
VCHIHH Ha  BepxHem oOpese ¢yHoaMenTa M (H3IHKO-MEXaHHYECKHE
XApPaKTEPHCTHEH KaMI0To CI0A TPYHTOB.

IlpenpapuTensHo mMIoWALL NOJAOMIEBE (PYHIAMEHTA MONKHO OIPENEIHTH 110
popmyne: A = Fy/ Ry M npoaHanu3npoBaTe NONYyHMEHHYIO BEIHYHHY € yUETOM
AHANOTHYHBIX GaKTOPOR COCETHHX KOMOHH HIH cTed. MunuMansHoe sarnybnenne
GyHIAMEHTOR B Hecyuiuil cnol gomaHo Owite 10...50 ¢M; ¢ Apyrol cTOpoHBI, He
cleyeT OCTARMATE MO MogomBoi yHaaMeHTa ¢I0H rPyHTA MATOH TONIUIMHEL,
eClIH CTPOHTENEHELE CBOHCTEA HECYILETO CI0A SHAYHTENEHO XyHe CBOHCTB
NoJCTHIAKINETO COA,

3.3.4. ITo cymecmeyonesy u npoekmupyesMomy peavedy sacmpausaemoi
HEePPUMOPU.

Fenu  cymectsyiomuii  pensed TeppuTOpHM  cnokoiiHpii  (Hebouibmioe
KONHYSCTBO OTMETOK, OTCYTCTBHE OBparos, Danok), T0O OH He HAKIaIbBAET
orpanrvennil, [Ipu pe3koM uiMeHeHHH peabeda (HanpuMep, HalHYHE KPYTOTo
CKIOHA) COOpYKEHHE pPa3enAloT OCAJNOYHBIMH INBAMH Ha OT/CNBHBIE OTCEKH
(ceruun).

Toraa, ¢ yuerom penbeda, kamaelil OTCEK HMEET CBOKY OTMETKY NOLOIIBEI
dvamamenta. B npHHuMne, BOIMOKHO H3IMEHEHHE OTMETOK TONOWIBEL H B
npenenax oHoOro oTcexa.

3.3.5. Ho zaydune ce30HHO20 NPOMEPIANNUA ZPYHIMOG.

I'nyGuny 3anoends (YHIAMEHTOB MO YCAOBHAM HEAONYIIEHHA MOPO3HOIO
MyueHHA TPYHTOB MO HMMM  HasHaumor cornacso CHull 2.02.01-83* =
JABHCHMOCTH OT pacderTHol rmy0uMHBI Ce30HHOTO NpOMEP3IAHHA TpyHTa dp
onpeaeasemoii no dopMyne:

d,=kd,
rie dg- HopMaTHeHas roy0HHA TPOMEDP3IAHNA, ONpejeldeMan B KYPCOBOM NPOEKTES
no cxeMaTHyeckoll KapTe A CYIVIMHKOB M [VIMH, & JJid CYNeceH, MbpUesatelx H
MENKMX MecKoB oHa yBemmuneaercd B 1,2 pasa; ky- kooQdHIHeHT, YUHTHBAITHH
BITHAHHE TEMVIOBOrO PeKHMA COOPYHKEHHA, IPHMEHASTCA,

11 HAPYKHBIX (GYHIAMEHTOB OTAammHBaeMex coopyswennii no CHull 2.02.83
(mpunosenne I'l u ['2); i

ANA HAPYAKHEIX M BHYTPEHHHX (hyHIAMEHTOB HE OTAMTHBAEMBIX COOPYHEHHH
ky=1,1 {kpome paiioHOB ¢ OTpHUATETEHOH CpeAHETOIOBOH TeMIePaTypoit),

['nybuHa zamomeHHs BHYTPEHHHX (YHIAMEHTOB OTAILTHBAEMEBIX 3AAHHE He
SABHCHT OT TYOHHBL MPOMEP3AHHA.

Hekmoderne npoMep3aHus TPYHTOE B NepHOJl CTPOHTENBCTRA oDecrevHBaeTes
He rTyOHHOMH 3anomeHns HyHIaAMEHTOB, 8 TeII03aMHTHEMH MEPONPHATHAMH.

3.3.6. Io cudpozeonozuveckum ycIoOGUAM & RepUOd cmpoumeibenea u
IKCHAVAMAHUN COOPYHCEN A,



['pyHTOBBIE BOJBl He OKA3BIBAIOT HENOCPEICTBEHHOTO BIHAHHA HA TIyOHHY
IAMOKEHHA  yHnaMenTos. PexoMeHIVeTca 3aKNANBIBATE (VHIAMEHTEl BEIIIE
YPOBHS TPYHTOBRIX BOJ JUIN  HCKIHOYMEHHS  HEoOXO[MMOCTH  [PUMEHEeHMA
BOJCOTIHEA HIH BoOonoHWxeHud. [Ipn sanomenny GyHASMEHTOR HHAE YPOBHA
IPYHTOBBEIX BOJ IPeNyCMaTpHBAKOT COOTBETCTBYIO THAPOHIOAALMIC H METOILI
NpoH3BoACcTEa paboT, coOXpaHsoWMe CTPYKTYPY rpyHta. IlpM npoekTHpoBaHHH
OCHOBAHHH VHHTRIBAHOT BOZMOWHOCTE HIMCHCHHA MHAPOreoIOrHMEeCkHX YCIOBHH
IIOIEAIEH B [Mpolecce CTPOHTENRCTBA H JKCITYATALHH COOPYHEHHA.

Hrak, nocne paceMorpeHus OTeNBHO Ka®I0M0 YCIOBHA, ONPEeNenfioiero
rnyOMHY 3alomeHHA (YHIAMEHTa, B MOACHHTENRHOH 3alHCKEe YKa3uBAIOT
abCOMIOTHYIO OTMETKY NOAOMIBLE! HIH OTMEYAT, 4TO OrPaHH4YeHHH HeT.

OxoHYaTEIEHO NMPHHHMAKT MHHHMATBHOE 3HAYEHHE BeJIHMHHEI abCOMOTHOMH
OTMETKH NoA0IBEl GYHIAMEHTOB H BRIYHCIAIOT ITYOHHY 3aT0KEHHA:

d = DL-FL.

OTMETKY NOJOIBE POCTBEPKE HAIHAYAKOT MO 3THM IKe YCIOBMAM (34
HeEmoueHHem n. 3.3.3).

INo KOHCTPYKTHBHEIM YCIOBHAM BbICOTa pocTBepka pasha (ho + 0.25) M, HO He
meHee 30 oM, roe ho - BeICOTA 3a0€/KH B HEMO CBaH, KOTOPYIO NMPHHHMAKT HE
MEHEE 5 CM.

B zakmouenuy paziens HeoOXoauMo NpoaHANHIHPOBATE NapaMeTpsl Oyaymero
KoTnosaHa. Eciu abcomoTiilie 0TMETKH NOJOMB Beex dyHIaMeHTOE COOpPYKEeHHS
OTIHYAIOTCH APYT OT [pyra HesHAYHTENBHO, TO BO3SMOMKHO PAclO/IOKHTE Bee
diyHaaMenTRl ¢ eHHolT abconoTHOH oTMeTKO#H, DT0 COKPATHT 3aTPaTHI Ha
IEMIAHBIE PabOThL.

B kypcoBoM NpoekTe MMyOHHY 3A10MKeHHS ONpeielsioT A8 KaKI0T0 3a1aHH0ro
amnA pacueTa (yHIaMeHTa.

3.4, Beibop THNOB OCHOBAHHIA H QYHIAMEHTOB
HAa Oa3e cpABHEHHH BAPHAHTOR

Beifop THIOE OCHOBaHUH H YHIAMEHTOB MPOHIBOIAT HA OCHOBE COBMECTHOTO
AHATH3A HCXOJHBIX TAHHBIX o HHAEHEPHO-TeOI0THYECKHM H
FHAPOrEoIOTHYECKHM YCIOBHAM MIIOMANKH CTPOHTENLCTEA U HAN(DYHIAMEHTHEIX
KOHCTPYKLIHIH,

T'pyHTH B GONBUIHHCTEE CIYHAEB HCNOIBSYOT B €CTECTBEHHOM COCTORHHMH. Ho
EC/TH BEPXHAS OTHOCHTENBHO HeDONbIIad TOMLA CAoMeHA ¢cnabBIMH FPYHTAMH, He
cnocoOHBIMH B ©CTECTBEHHOM COCTOAHHH  BOCIIPHHHMATE HAIrpy3kH  OT
(YHIAMEHTOB, TO MPEAyCMATPHBAIOT CHELHANLHEIE MEPOTPHATHA (YTIOTHEHHE,
IaKpericHHe HIH 3aMeHa JPYTHMH TPyHTaMH, 00nagaiouliMi Heo0X0IHMEIMH
ceoficTeamu). Ecau tomma cnabelx rpyHTOB BEMHKA, TO MEPONPHATHA 10 HX
HCKYCCTBEHHOMY YIYMIISHHIO HAM HX 3aMEHa MOryT OTKa3aTkCd CIHIIKOM
NOpOrOCTOAMIAME, DroHoMudeckn Gonee nenecoodpasHeIM MOMET OKA3ATBCA
meton (yHIMPOBAHMA, NP KOTOPOM HATPY3KY NEpejaloT Ha IUIOTHBIE CIOH,
aMeraloNHe Ha IHAYHTeNEHOH rmyGuxe nog Tonmeil cnabemx rpyHTos. Jlna ol
HEH YCTPaHBaloT cafiHble (yHIAMEHTE (HAMPHMEp, CBAaN, CBAH-000101KH, CBAN-
cToN0b).



Crynenty HeoOX0AMMO NPHHATE PelUEHHE 00 HCNOIBIOBAHHK OJHOIO M3 JIBYX
BOZMOMKHEIX THIIOB OCHOBAHHA - €CTECTBEHHOID HJIM HCKYCCTBEHHO YAYHILEHHOTO,
a TAKKE PACCMOTPETE 2 BapHaHTa BYHIaMEeHTOB (MenKoro u riybokoro
JATOMEHHA ).

K hyHaaMeHTaM MEeIKOro 3aI0KeHHS OTHOCATCA OTeNEHEIE (CTond4YaThe ),
NMEHTOYHEIE H B BHJE CIUIOLIHOH Kene300eTOHHO MIHTHL.

Tunel cBail pasnHYaT 10 MaTepHamy, (opMe NonepevyHors H MpoAcibHOTO
cedeHHH, cnocody W3rOTOBNEHHA H norpyxeHuns B Ipydt. [lpw stom npoxoaka
CBAAMH MTHHUCTBIX MPYHTOB TBEPIOH W NOMyTEEPA0H KOHCHCTEHIIHH JOMYCKaeTCH
B HCKIMIOUHTENRHBIX caydasx. CBaH Helb3d NMPHMEHATh, KOTJa B TOJIIE HMEHTCA
BAYHEL H JpYrHe npenatcTBHa. B THX cnysasx  jenaior  yHAAMEHTEL,
BEIMOMHASMBIE COCODaMH CTEHA B TPYHTE WIH ONMYCKHOH KOJOAEL.

[lpn  Bmbope BapHaHTOB GQYHIAMEHTOB pPacCMaTpHBAOT TONBKO BapHAHTHI
HenecoobpasHele H KOHKYpHpYIOHe Mexy cobol,

[Moj ofHMM 37aHHEM MOTYT DEITE Pa3sHbIe THIE OCHOBAHHI HIAH (YHIAMEHTOB.
Hanpumep, Taxenas 49acTh 3AaHMA MOMET OMHpaThea Ha cBaiinef QyyHIaMeHT, a
Gonee nerkad Ha PyHIAMEHTE MEIKOTO 3a00MeHHA (PHE. 3).

a . um wiob

& ¥ o T

Puc. 5. TN ocHoRaHKI 0 GVHIAMEHTOB: 3— Pa3HLIE 00 HATPYIKAM (VHAIMEHTEL IPH OIHHAKOROM:
rPYHTOBOM OCHOBAHNH; § — OAHHAKOBEIE M0 HArPYIKAM (PYHAAMEHTR NpPH PAIHLIX TPYHTOBRRIX
OCHOBRHHAX.

3.4.1. Onpejgejaenne NpelBapuTe/ibHBIX PAITMEPOE NOI0MBEL Gy HIAMEHTOB
MEeJK0T0 3A10KeHHs

Pasmepsi NOAOIIEEl  ONPEIeNfioT  METOAOM MOCAeI0BaATENBHOTO
NPHOTHIKEHHA.

|. BRIMHCAIOT MI0MAIE TPAOIEL A B MepBoM NPHOIHAKEHHH

A=F /(R —0.85,,d)

2.Buifupator dopmy nogomssl. HisecTHO, ¥TO caMad ONTHMANBHAA C TOHKH
IpeHHA BENYIIMX OCAJoKk — Kpyriad, HO OHa TPYQOEMEA B HCMOMEIOBAHHH.
[Mosrosy momomsy QyHIAMEHTA NPHHHMAOT KBANPATHOH, W TONBKO HATHYHE
5OBIIOTO MO BETHIHHE MOMEHTA BRIHYKIACT IPHHHMATE e€ NPAMOYIOIbHOH

(b,11,=0.65...0.85)



3. Mexons w3 A, BEIMHCASIOT MHPHHY M ANHHY (YHIaMEeHTa NpPH NPHHATOM
oTHOWennn K =5 /[, Hanpumep, ans keanpatnoif momomssr b, =.J4 , ana

npamoyroneHoii: 4, =Kb'il=b/K;b = A/K. Pasmeps NPUHHMAIOT
kpaTHeIMH 10 oM.

4. OnpejiesioT pac4eTHoe CONPOTHBACHHE IPYHTA OCHOBAHHA (NPHIOIKEHHS
B10uBI1)

Yo, ! :
R=—£}';,£|:Myf;br?’r.r +;'qu|::_|",}-'” +{Mq_|}dﬁ?r” +M"C:|

3. BRIMHCIAIOT MI0WALL [IOI0IIBE BO BTOPOM IPHGITHAEHHH
A =F, ,/(R-085y,, a)
6. ¥TounaoT pasMepsl nogomest by i 1. Ha stos npuimoKenns MosHo
OCTAHOBHTBCA, pHHAB b=h;, 1=l 1 A=A,
7. KonctpyupyoT yHaaMenT, HasHadad onpeleleHHOe KolMYeCcTB0 H PpasMephl
cTyTeHed (puc. 6), B BEMHCIAIT CpeHes NaBNeHHe MOT Nogowsoil gyvinamenta

P= {‘L'_I’,n'.f +Ggu + Gan }"f"‘!

8. lposepsioT BEINONHEHNE CNGAYIOUINX YCIOBHI:

a) cpemHee JaBNeHMe NOL NOJOWECH (QYHIAMEHTZ He JOMKHO NpEeBBLINATE
PACMETHOTO CONPOTHBIAEHHA TPYHTA OCHORAHNA, T.e, PSR

0) mpH NeHCTBHH MOMEHTAa B OJHOM HanpagneHwW (pue.6.a) napaenHe mog
Haubonee H HaMMeHee HArpyXMeHHOH TpaHpio GYHAAMEHTA [JOMKHO OBITE
COOTBETCTBEHHO,

P <12Ru B, 20;

[

P = {F:'.u +G{II,|'.|' + Giir.ﬂ}“'l“i i{MLH +F|

; i, I¥
min

d)iw,

roe W, =6 /6
B) NpH AefiCTBHH MOMEHTA B [BYX HANPABAEHMSX JaBleHHe B YIIOBOI

MaKCHMaIBHO HarpymeHHOH Touke (pue. 6, 6) He JomkHO npessnuars 1,5R,
P =<15R,1e P =0

max, o min

Prw =(Fy +Goy + Gy )/ A£(M yy + F, yd )W, £(M, , + F, ,d)IW

iy [
il

Ecnu selmenpuBefeHHbIe YCIOBHA HE BEIMOTHAIOTCH, TO HEODX0HMO
MpenpHHATE CleIyoLes:

1) H3IMEHHTE COOTHOIIEHHE pa3MEpPOE NOJOWIBE, T.e. NpPHIaThE NOJOLIBE
YIJIHHEHHE B TUIOCKOCTH NeHCTBHA HauQoNbLIIero MoMeHTa, Ho He Donee, 4em
b/l=1/3;

2) yBenH4MTE NIowAns nogowsel Ha 20 % v Gonee;

3) CMecTHTE MoAomBY (hyHAaMeHTa B HaNpaBleHHH JEHCTEHA MOMEHTa
OTHOCHTEIBHO HENOABHMKHOH KOJOHHEI, TOT[a BelMYHHA 3SKCUEHTPHCHTETA &y
PaBHA PACCTORAHHIO OT LUEHTPA NOAOWELL A0 TOMKH MepeceqyeHHd OCH KOJIOHHBI C
nogomeoil gysgamenta (pue. 7). Ilpu 3ToM nnomane nojowsel ocraerca Oes
H3MeHeHH, 3Hadenns P, H P, A0 NPOBEPKM BHIIENPHECIEHHEIX YCIOBHA

ONpeIensoT no hopmyne



JII:'h'm:uc s [TF!:'.H + G-!'.".H +GJﬂ,H}"r“ii|:Mx,n + Fr.,.ud "{F:'*.n +Grj..5' +G.-I.'J.H}E.-5 il"rwr

min

:
¥ .
b

i

T B

Puc. 6. Cxesa MeRCTRIA CHIL, BOSMOKITLE IMOPE KOHTAKTHLX JaBnckHi (1) H ITAH NOROMER yHaamenTa (F).

®

Pre, 7. Cxembl paisemesss oNOIEL GvHIAMEHTE 0THOCHTEARHD OCH KOMOHHE MPH USHTRANBHOM  HAMPYHCHIH
{IYHETAPHAA THHAR); NpH 1eRCTEHA THEHTEABHEIX W) BENIHIHE MOMEHTOR (cnnasumuag THIAAY 0 — Touks
MEPECeuSHHA OCH KOMOHHE ¢ BOOWBOHN qynpamenta; I - reoMeTpUHecKHil IEHTP noaoiRE QY HIaMeHTR,



IIpH BEINOIHEHHH BCEX YCMOBHI NpelBapHTeNbHLIH pacueT pasMepoB NOLOLIBEI
dhyHIAMEHTA MENKOro 3AM0MEHHS CYHTACTCH 3aBePIISHHBIM.

IIupHHY NOJOWBEL JIEHTOYHOrO QYHIAMEHTA [O0J CTEHY ONpeiendior
AHANOTHYHO, MCXOMA H3 pacyeTHRIX yenoBud Fop Fup, Map
NPHXOAALHXCA Ha | M anuHEE GyHaaMenTa (mpu | =1 M).

COopHbIe NeHTOoYHBIE QYHIAMEHTEL MPOEKTHPYIOT NPePLIBHCTEIMH.

Ipu cnabeiX, NPOCAIOYHEIX H HAaDYXAIOIHX IPYHTAX, 4 TAKKE NPH HANHYHH
KAPCTOBRIX MBIeHHE, B ceficMuueckmx paffoHax W Ha nogpabaTHBAeMEIX
TEPPHTOPHAX 1A CHHKEHHA HEPABHOMEPHOCTH JedopMaliil 30aHHA YCTPanBatoT
MOHOIHTHEIE JKene300eTOHHEIE NepeKpecTHEIe TeHTEl HIH MIHTHEE (DYHIAMEHTH
nog BceM coopymerneM. OCHOBHBIMH KOHCTPYKTHBHBIMH THITAMH [IHT ABNAKTCH!
fesfanogHas MIMTA ¢ ONHpaHHWeM KolAoHH Ha cOopHele cTakanwl (pue. 8, a),
Ge3danoyHas MIHTA ¢ MOHOMAMTHBIMH CTakanamH (puc. 8, 0), pedpHcTas numTa,
COENHHACMAA ¢ KOJOHHAMH C MOMOLLLE) MOHOTHTHBRIX CTAKAHOB HIH BBINYCKOB
apMmarypel (pHc. 8, B), MIHTa El:rEnEanm‘o cevueHHA (puc. &, I).

(L] -
it {am) || (). {am
Puc. §. TInHTHbE GyHAAMEHTEL 8— CO COOPHHMN CTAKANAMH, § — C MOHOIHTHBIMH CTRRKAHAMIL B -
pefpHCTREE IUIHTRL [ — IUTHTA KOpOSWATOrD CEMCHHA.

PasMepsl IUIMTE B [UIaHE PaBHBl HApymHEIM rabapHTaM Kapiaca {Hapy#HEIE
MOBEPXHOCTH CTEH HIH KOJOHH), YBEIHYSHHBIM HA JIBE TONUHHEL CTEHKH CTAaKdHA
uiaH oTeTynad Ha 10..20 ¢ oT HecywHx cTen. TolliHHA MIHTLL ONPEeeAseTcs
pacdeToM ee Kak ene3o0eToHHOTo 3NeMeHTa, a B KyPCOBOM MPOSKTE NpHHAMAKOT
40... 60 cmM.

3.4.2. Onpegenenne NpelBapuTeLHbIX PAIMEPOR PyHIAMEHTOB raybokoro
IATOHECHHA

PaccMOTPHM TOCTEI0BATENEHOCTE NPOSKTHPOBAHHA CBARHOIO dyHzaMenTa ¢
HH3KHM POCTEEPKOM IPH BEPTHKANLHEIX CBAAX.

OTMeTky MoJ0IIBLE POCTBEPKE, KOTOPYIO ONpeIeHin B pa3ne/e 3.3, HaHOCAT
Ha reconorHdMeckHil paspes (cM. puc. 3). AHAIM3 HHAMCHEPHO-FEQNONHUECKHX
VCIIOBHE MO3BOMMET CIenaTh BeBoj, o THne cBafl. Ecii B rpyHTOBOM MAcCHBE €CTh
;'EPEKIH‘-IECKH HeCHKHMaEMbIS MOPOJIE [EHH.I'[LI-LIPBIE., noayCKanbHBIE,
KpynHOOONOMOYHEIE W TIHHHCTEIE TPYHTEL TBEPAOH KOHCHCTEHIHE), TO
NPHMEHAIOT CBAH-CTOHKH, B IPOTHBHOM CTy4ae - BHCATHE cBal (cBaM TPeHHA).



Hecymas cnocobHocTs Bicadell cBam crIa/BIBASTCA M3 CONPOTHENEHHA TPYHTA
Mojl OCTPHEM H CHI TPeHHA T'PYHTA MO DOKOBOH NMOBEPXHOCTH, CNENOBATENEHO,
OCTPHE CBAW HYMHO pacnojarats B Dojlee NPoUHOM IPYHTE NpH 3arnyOneHHH B
Hero Ha 2.3 m. [IpowHOCTE IpyHTOB KA4eCTBEHHO XapakTepHIveT BelHuMHA
YCIOBHOIO PacHeTHOrO COMPOTHBACHHA IpyHTa Ry, (oM. puc. 3), Taxkum obpazomM,
MOTYYaIoT JMHHY CBaH B NEPBOM IPHOTHKEHHH,

Ecmi B mpesenaX AJIMHBI TOTPYMEHHONW 4YACTH CBaM eCTh CNOA CHIBHO
CAMMaeMbIX (cnabeix) rpyHTOB (Topd Wi un TommuHe# Gonee 30 cM), TO CHIIBI
TPeHHA HAa 3TOM Y4acTKe [JIHHBI CBAH CHHTAIOT PaBHEIMH HyMO. CHIBI TpeHHs
PYHTa, pPACTONIOXEHHOIO BbllI€ CHABHO CHMHMaeMOro CIof, CUMTAKT
HEraTHBHEIMH (OTPHUATENEHBIMH), H OHH AOMKHE OBITE MOTOM A0DABIEHBl K
Harpyake oT 371aHHA, JeicTByomel Ha poCTBepK,

BriGupator Buj Bucsyeit cean: 3abupHEIe HIH HAGHBHEIE PA3HBIX KOHCTPYKIHI,
cBan-0DonoYKH (AuaMerpoM Sonee 800 mm), cean-cTondel. Hanpumep, ecin cras
popesaeT MOLHYI) TOMIY CHIBHO CHHHMAEMBIX TPYHTOB, H HHHHI ee KOHel
HaXOOHTCA B TUIOTHOM (NpoYMHOM) rpyHTe, To Haubonee wuenecoodpaino
MPUHHMATE OyPOHAOHBHYIO CBAKD C YIIHPeHHEM B [Ipelelax MpovHoro rpyHTa. B
ITOM CJIYYde MAKCUMAILHO MCIIONBIYETCH MPOYHOCTE DeTOHA cBaH. 3a0HMBHEIE H
OyponabuBHEE cBal De3 YIIHPEHHA NPHMEHAOT MPH I0CTATOYHO OJHOPOIHBIX N0
OPOYHOCTH  CHAOAX  rpyHTOB. PasMepsl 3abuBHbIX cBafi W cBail-obonovex
npuHAMaoT no [OCTam, a HaDHBHEIX - B 3aBHCHMOCTH OT TeXHHYECKHX
napaMeTpoR oDopyIoBaAHKS.

Conpaienue cBalHOrO PocTBEpKa co cBasMH OriBaeT cBODOIHO OMHPAKONIHMCH
win KecTkuM. CBoDogHoe onMpaHHe YYHMTHIBAIOT B PAcHeTax, Kak WapHUPHOE, H
KOHCTPYKTHBHO BBITIONHAKOT 3a0eMK0H NONOBEl CBAH B MOHOMHTHBIH pOCTBEPK HA
5.. 10 oM, HecTkoe compameHHe cBaM C POCTBEPKOM OCYUIECTBARIOT MYTEM
3a/le/IKH FONIOBL] CBAM B MOHOJIMTHEIA POCTBEPK Ha rny0HHY, COOTBETCTBYHOMIYIO
AJTHHE AHKEPOBKH apMaTypel, TH0O0 338K B pOCTBEPK BEINYCKOB apMATYPEL.

¥ToynWB pasMmepsl BeIOpaHHOH cBaH (JHHY, MOONEPEYHOE CEUEHHE] M
BRINOIHUE pHe. 9, onpenensioT ee Hecymywo cnocobnocTts Fa.

Hanpumep, a4 3a0HBHEIX H HAOHBHBIX BHCAYHX cBail (mpunoxenne E1..E4)

Fy =7 (raRA+UY y fih)

BEMHCIAKT KOMHYECTBO CBal 7 B NepBoM NpHOIHKEHHH

n=ypFy by

[Tpu jpefieTeun Ha pocTBepk GOMBIIOTO MO BEMHYHHE MOMEHTA H IONEPEYHOH
CHIIBI KOMHYECTEO cBail yeenuuuBaioT 0o 20%.

PacnonararoT 3a0MBHBIE CBay B IU1aHe ¢ COOMIOIEHHEM YCIOBHA

3d<a<6d,
rae o - JUHaMeTp KpYTJoro, CTOPOHA KBRAPaTHOIO WIH Oonblias CTOpOHA

NPAMOYTOMBHOTO CEUeHHS CBAW, 3- PACCTOAHME B IUTAHE MEWIY USHTpaMu chaii,
PachoNoKeHHBIX PAIAMH HIH B IIaxXMaTHoM nopajke (puc. 10).
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Pic. 9. Cxema s onpeacncsns Hecyuiel cnocolHocTH 0AUHOHON CRAN N0 My HTY A7R dyumamenTa @ a - Ges
cnaboro cnod dywTa; 6 - npi BATARRK crabore Cios QT [ TogHp, .

Mpuues, HeoOXoIHMO CTPEMHTBCH PACMOIAraTe CBAH HA PACCTOAHHH 3d n K
kpagpaTHOi (opMe pOCTBEpKA, TOrAA POCTREPK ByneT HMMETh MHHHMAIbLHbIE
paimepsl B nuane. M TONbKO HATHHHE GoNBMOre NO BeTHYHHE MOMEHTA H
MonepedHol CHAbl BRIHYKIAOT NPHHHMATE POCTBEPK npaMoyTonsHoil GopmMel 1
yBenH4eHHEe PAcCTOAHKA MEKAY UEHTPAMH crail 10 6d B NIOCKOCTH JICHCTBHA
MOMEHTA.

PacCTOAHME B CEETY Meiay CTBONAMH OypoBbIX W HADHMBHBIX cpail U cpaii-
oGoIoueK JOMKHO OLITH He MeHee | M, MeHIY YIIHPeHHAMH GypoHaGHBHEIX CBAH
4 ceafi-oGollouer TMpH YCTpoicTBe MX B CYXHX TNMHHUCTRIX IPYHTAX TREpIOH H
MOTyTESpaoil koHcHeTeAIMH - 0,3 M, 8 B OCTANRHBIX TPYHTAR — M.
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Pug. 10, TTpiscp pacnonoweHin ceait s (ryHIAMEHTE N0 KONOHHE (a) w crenbi ().

I1pH pacionoKeHHH cBall B IiaHe MOTYT OBITE CIEAYIOHE BAPHAHTEL

1) omHOM CBAH NPHHATEIX PA3MEPOB MHOTO, TOrAA HYKHO YMCHBIIHTE ATHHY
CBAH WIH NPHHATE APYI'YH) €€ KOHCTPYKLHIO H PacieThbl NOBTOPHTE;

2) noj OJHY KOMOHHY CBAH MHOIO M HX HEBO3MOMKKHO DACTONOAHTE B [LIAHE ©
y4yeToM CBaH Ioj coCeAHHEe KOJOHHLI, Toraa HeoGXoIMMO VBEITHYHTE JIHHY CBal
WIH TPHHATE  APYTYH  KOHCTPYKLHIO, — HAlpHMep,  BMECTO 1a0HBHBIX
MPH3MATHHECKHX CBal IPHHATE fypoHalHBHEE C YIUUPEHHOHA NATOH H pacieTsl
NOBTOPHTE.

Onpeneasion paMepsl POCTBEPKA, NPH 5TOM PacCTOAHHE OT KPas pocTBEPKA
N0 MEpBOTD PAnA cBail MpUHAMAKOT 3... 10 cM.
BEHMHCNHIOT VCHIHA, [IepelaBacMble POCTBEPKOM HA CBAH. BeprukansHoe yCHIHE
HA YPORHE MOOOUIER POCTREPKA Ny, ONPENe/isaT 0o dhopmMyne
Nyt = Fo i+ Gp, +G gy
rie Gy~ Bec pocrepka; Grp (- Bec rpyHTa Ha 0bpesax pocTBepKa.
OnpefensioT pacdeTHYI0 HATPY3KY Ha  MakCHMalbHO —H  MHHHMATLHO
HATpY#eHHEle cBan (Kpaiiane B kycte) N;

J|"l|,r|I -— N.:I..' ."IH + M,y‘_.r.]""mn[mlu.'l / Z'}f
=l

rie ¥, PaccrosHue OT LEeHTPANbHOH OCH X pPOCTBEPKA JI0 OCH KakA0H cBam;
Ypas(min) = PACCTOAHHE OT OCH X 1o ocH KpaiiHuX cBaii no obe CTOpOoHBL.

TlposepaioT yonosre N < Fy /v, . HeBbinonHeHHe 31010 yCIOBHA MOMET DBITh
TONEKD TPH AeficTEMY oMeHE DOJBIIOrD Mo BEMHHHE SHANEHHA (M, -

Torna HeoOXoDHMO COBHHYTE pPOCTBEPK BMECTe CO CBAAMH OTHOCHTEIBHD
HEMNOJBMXHOH KOJNOHHB B HanpasleHHH neficreus Momenta M, T.e. 3anaTh
(paKTHYECKHH JKCHEHTPHCHTET &g (AHAMOTHHHO chaydawy ¢ (pyHIaMeHTaMmu
(MENKOrO 3ATOMEHHA) H BRIYHCIHTE

N, maxfsuin) = Ny, in i(”x.r}’mqmuj "ch.!e)"l;yf

Ecnu 3TOT MpHEM He JacT JOMKHONO pesylbTata, T NpenycMaTpHBaloT
yCTPOficTBO HAKIOHHEIX CBAH.



Mrak, nocne Toro, kKaKk onpeleneHL pasMepsl JBYX BapHAHTOB (yHIAMEHTOB

(Menkoro M roy0OKOro 3amomeHHd), BEIYMCIAIOT TEXHHYECKHE MOKA3aTelH A
KA 0ro M3 HEX (Tadn. 3).

Tabnuua 3
Texnnveckne noxazateny Ha | dynnament
Ina dyuoamentos
IMokazarens MEJIKOT0 3AI0%eHHs | rivBoKoro sanomeHHs
Q1 (D ] 04

OGumi ofsem BeroHa, M

Macca apMarypel, kr

OfBeM 3eMISHEX paboT, M
Maccy apMaTypBl NPHHHMAKOT MO CONEPHKAHHIO ee B | M KOHCTPYKUHH (CBay -

100... 150 kr, pocTBepkH NOJ KONOHHE! - 70 Kr, TEHTOYHBIE POCTBEPKH N0/ CTEHk
H MACCHBHEIE rvHAaMeHTRI - 30.. .40 kr).

Obbem 3emnAaHbx  paboT BEMHCIAKT AN NAOMATH 30aHHA B [JaHe,
NPHXOAALIEHCA Ha OJHY KOJMIOHKY HIH | mor. M cTeHB.

[lo 5THM nokasatensm c yderoMm ocobeHHOCTeH mpow3soncTsa pabor,
BEIGHPAIOT BAPHAHT AnA JansHeHmell npopaborn.

3.5, Koncrpynpoeanne GyaiaMenToB. 321HTA NOMeIeHRIE 0T rPYHTOBLIX
BOJ H CBIPOCTH

OyugamMenTsl  30aHME, | Kak  npasuiao,  ObBawoT  OSTOHHBIMH - M
Kene300e TOHHBIMH.

Hns cOopusix  ¢yHIAMEHTOB NPHMEHAOT OTAENbHBIE THIIOBBIE HIEMEHTHI,
HanpumMep, GyHIAMEHTHEIE I[INHTEl, CTEHOBEE OMOKH, NOOKOJEHHBIE YACTH
QYHIAMEHTOB, pPAJOBBIE (VHIAMEHTH M0 KONOHHBI, (IYHIAMEHTE MO
pacnopHeie
KOHCTPYKIMM,

Pasmeps! gepxHel cTyneHd (yHaaMeHTa B nuaHe (o0pes) o1 MeTALTHYECKOH
KOJNOHHBl TPHHAMAKOT ¢ YYeTOM pasMelleHHd MEeTANIHYECKOoTo OaluMaka 18
3afenkd aHKepHwX GonToB. Pacctosswe oT ocH  adkepHoro Oonta oo
BEPTHKANBHONH FpaHi BepxHel cTynenn diyHmaMeHTa npHHMMaioT He medee 150
MM TIpH guamerpe GonTos 50 mM i 200 MM npu auamerpe Gontos Gonee 50 MM,

[Ipe npuMeHeHHH CcOOPHBIX YHHQHIHPOBAHHEIX 3MEMEHTOB (DYHIAMEHTORB
KOHCTpyHpoBadHe MX He BRIMONHAETCA, HO HYKHO YKa3aTh MApPKY /IeMEHTa MIH
dyunamenta ¥ HoMep ['OCTa HIHTHNOBYIO CEPHIO.

[lpy npHMeHeHHH MOHOTHTHOTO OYHIAMEHTa BRIMONHAKT onanyOo4HELH

uepTex (puc.11).
PexoMenmyeMEle BEICOTEL cTyIeHedt ( i,k by ) MoHOIHTHOrO dyHAAMEHTE

npuBejeHs! B Ta6n. 4. Pasmeps cryneded s nane ( b,/ ) MpHHHUMAKOT KPATHBEIM
300 v,
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Prc. 11, @yagmeenr nog eosmoey: 1 = dyunmsent; 2 - koiosee

Tabnuua 4
Pexomenjyemas BelcoTa crynenei dyHiaMenTa
BricoTa Bricora
MUIHTHOH TUTHTHOH
HaCTH BeicoTta cryneneii, cM HACTH BricoTa cTyneHeH, cM
(DyHIAMEHTA pynmamenTa
h, cm h, oM
hy y hy hy hy hy
30 30 - - 90 30 30 30
45 45 - - 105 30 30 45
60 30 30 - 120 30 435 45
75 30 45 - 150 45 45 60

Jns  cpafineix  dyHiamenToB HeoOXoZuMo BHOpATH THO 3aeNkH CBail B
pocTeepk. KoHCTpYKUMA 3ajenku 3aBucHT 0T BHja ceaii (pue.l12). Tlpumeps
conpaxenud OyponadueHo cean M cBan-000NI0YKH C KONOHHOH Jassl Ha pHc. 13,
14.

nﬂ,i'.l. MOHOIIHTHREIMH l:l]}"llﬂaMﬂH‘T‘ﬂMH HEZABHCHMO OT NOACTHIER X I'p}"HTﬂB
(kpoMe CKAanbBHBIX) NMPEIyCMATPHBAKDT DETOHHYIO MOITOTOBKY TOMUHHOH 100 MM
uz Gerona MS50. Tlon cGopHble dyHIAMEHTE BMECTO TOITOTOBKH W3 DeToHa
MOMKET NPUMEHATLCA Necyanan noaceinka TommuuHoi 100 M.

a 5

|

a0 ¥ as

Puc. 12, Crofonsan (a) ¥ aectkns (§) sanenxa cpaf & pocTRepl: | -wenesobeTonnbie chan; 2 - GeToHHAR
OOITOTORER, 3 - MOHOAHTHELA pocToeps; 4 - NPOROIEHAR IpMETYPL CRaH,



Pue. 13, Conpamesne Gyporalnenod coan ¢ xonorEndi: 8 — ¢ noMOoLE KOABUEEON nocaary; G - VETPOACTEOM
CTAERHA B CEALS B - CHBAPHLIM CTHEOM; | - kononsa; 2 -Hacafges; 3 - chad; 4 - cerapHof CTHE,

Fuc, 14, Conpasedse monol Kpyrinod coaH B cead-000I0MKH ¢ KONOHHOR; A 0LceTakanmoe; 0 = ¢ MoMOiibi
KOTHIRERO MOCAAKN; B = ¢ YCTPORCTROM MOHOIHTHOND cTakana; [ - xomomaa; § - MonondTisd Getom; 3 - necok; 4
COaN: 5 - HAchoER; O -MOROAHTHLI CTREN,

N

\

——
e rrra

3 s
x

i 2 e
Puc. 15. ]'}l,apn-uamuﬁ NOOBANTEHED NOMEUEHARE 3— NP YPOBRE [HOIIEMHBY BOIL MRS 0013 MOABARE; § — npn
VPOBHE OIICMHEIX BOJ BRILE [I00d TOABANYE; B = [ TO #0¢, PA BRICOKSM CTOAMAR; | - pyacHAas raporaIo ik,
I obmasks Durysios 5a gea pasa; 3 -npiensaad crenka; 4 - SoToHEAA O0ArOTOBKA] 5 - NPHrPYIeaHef GeTom; & -

WENeInOCTOHHER MAHTE; 7 — WEMEHTHRA CTHRED,

MeponpuaTHs 10 3amUTe MOMELEHHH 0T TPYHTOBBIX BOJ M CRIPOCTH
HAMpaBIeHsL! HA NpefoxpaHerHe 3armyONeHHBIX YacTed 30aHMA OT CBIPOCTH H
JATOMNEHUA [PYHTOBEIMH BOJAMH, OT KOPPO3HH H pPaspylIeHHA MaTepHaloB
koHcTpyKUHiA, Beifop 5THX MepONpHATHH 3aBHCHT OT CHAPOTEOJOrHYECKHX
yenosuii, ocofenHocTeill KOHCTPYKIMM M HazHadseHHA nomemenwi. Hexotopeie
NpPHMEPE! MPHBEIEHDL! Ha pHC. 15,

Heransuyo npopaloTKy  KOHCTPYKUMH  ()yHAAMEHTOB  BBIMOMHAKT  HAa
HEPTEMHOM THCTE.

3.6. Pacuer ocHOBAHHI N0 Npele/bHBIM COCTOAHHAM
Cornacdo CHull 2.02.01-83* ocHOBaHMA AMIKHBI PACCHMTRIBATECA 110 IBYM
[PYNiaM MpeIenbHLIX COCTOMHMI: NepBoil - 1o Hecyllel crocobHOCTH 1 BTOPOIT -



no geqopmaiuaM. Cryaent pommed oB0CHOBATE  HeoGXOIMMEIE  DECHETEH
OCHOBAHHH 1O mnpefensHEIM COCTOAHHAM, a TAKKE METO] pacuyera oOcalok
OCHOBAHMA.

3.6.1. Pacuem ocadok Memodom ROCAOUHO20 CYMMUPOSIHIA (smopan zpynna
HpedesIbHbBIX COCIMOAN L),

[MocnenosarensHoCTs pacdeTa OCAgKH OCHOBAaHMA GYHIAMEHTZ MENKOro
3AN0MEHHA.

1. BeIuepuHBaOT pacueTHYIO cxeMy (pHc.16).

2. BEMHCHAIOT BEPTHRAILHEIC HOPMAILHEIE HANPAKEHHA 0T cODCTBEHHOIO Beca
rpyHTA

'E'T:g P Z ?r.l'.',.'hl

j=l
H CTPOAT JMOPY o, cAeBa oT ocH Z Homopy 0,2 o, cnpasa. Huse ypoBH

TPYHTOBRIX BOJ HE0OXOOHMO YYHTHIBATH B3BCIIHBalOIlee AelicTBHE BOOLI Ha
CEEJIET NeCHaHOro rpyuTa H CynecH.
3. Onpenensior BelHYHHY JONOIHATENEHOMO (0CaZ0YHOr0) JaBIeHHA Ha TPYHT
noj nogowsol gyHiamMenTa
P=P-o

zg.0
rae F= {E-’,u +Gp 5+ Gy }f A
4, PasbuBaloT TONLIY OCHOBAHWA HA 3MEMEHTapHBIE CIOH TOMUMHON f (He

o0a3aTeNILHO PaBHElE), HCXOAA H3 YCIoBHA h; < 0,25,

paHHLEl  5MeMEHTAPHBIX CHOEB  [JOMGKHBI  COBIAJATE €  IPaHHULAMH
@CTECTBEHHBIX  HammacToBaHui.  OnpenensiorT  KOOpPAHHATY — NOJOLIBEL
3MEMEHTAPHEIX Cao0eB, mpuueM z = ( cooTBETCTBYET mojompe (yHAaMeHTa, H
HAYMHAIOT 3anoaHeRHe Tadm. 3.

5. BRIMMCIAIOT JOMOTHHTENBHBIE BEPTHKANEHEE HOPMANBHEIE HANPAKEHHA HA
TpaHHIAX CIIOEB TPYHTA

o, =alh

rae o -  KooupHMUMEHT,  VUHTHIBAIOWHE  yMeHblWleHMe  no  riyOuHe
NONMIHATEIBHOTO JaBneHns (npunomenue J11).

Crpost smopy o, . Touka nepeceuenns smop o, 1 0, COOTBETCTBYET

HIDKHEH rpasuie caxumaemoil romum (BC).

6. OnpenensioT BeNHYHHY CPETHHX [ONOIHHTENBHBIX NaBIeHHA B KAKIOM H3
MEeMEHTAPHEIX CII0EB

7. OnpeaensioT BeMH4YHHB] OCAI0K Ka#I0T0 JIeMeH TapHOTa oA

S, =02 hBIE,
rae ff - koaipUIHEHT, YHHTHIBAIOIWIHE OTCYTCTRHE NMOMNEPEUHOro PACIIHPEHH IPH

NehopMUpPOBAHHH TPYHTOB B YCIOBHAX KoMOpeccHH. HasnauaeTca B 3aBHCHMOCTH
ot koa(dunmenta Myaccona V (Tabn. 6).



Tabnuua 6

Cpeanee snadenne koadduunenta [Tyvaccona V u koaddpuuuenra /3

L pysy v(#) f=1-2v"1(1-v)
[lecok v cynecs 0,30 0,74
CyTnHHOK 0,35 0,62
[ nmHHA 0,42 0,40
' : IJI-‘Ir 00 _ Fus fﬂ..(&'l
L I s b 4
wnt — :
22 .
08 Y p-bys . FL(30.00)
¥, B e o ' .
€ ﬂl‘- Ry : 5
.'I."Eﬂ-“%. e
E= b ; - it 4 @
. _ 3.
: I r MF"'.‘
g weeeth Er = .. wA.[90.10)
8] %t9eB |
g Traem . *
= 1. B~ f auoxe

Puc. 16, Cxesa 308 pacieta ocaen iy ms

PEEMEREL TPHRLTEHLL B M}

\EIrT MENEOTD IDAOKERHA SETOI0M ToCoRaero CysyHpoBanns [auheitiihic

% |, B i o =ab,| m |o?,| ki 5 | Ee|S,=03hBIE,
i xlla cnod | s | " | xIla M
0 0 0 | 100 200 I | 196 | 0.60 | 0.74 | 18000 0.0048
1 0.60 | 0.40 | 0.96 192 2 176 | 0.60 | 0.74 | 18000 0.0043
2 | 120 | 0.80 | 0.30 160 3 141 | 0.60 | 0.74 | 18000 0.0035
3 | .80 | 120 | 0.6 122 4 106 | 0.60 | 0.62 | 120007 0.0033
4 | 240 1.60 | 045 90 5 | 19 | o060 082 ﬁggg 0.0024
5 | 3.00 | 2.00 | 0.34 68 6 | 60 | 0.60 | 0.40 | 350 0.0011
6 | 3.60 | 2.40 | 026 52 7 46 | 0.60 | 0.40 | 3000 00008
7 | 420 2.80 | 0.20 40 H] 38 | 030 | 040 ' 0.0004
7 | 450 3.00 | 0.8 36
& 4.80 | 3.20 | 0.16 32 S =0.02161
| =2,27
|

8, CyMmapuas ocajka BCEX JMEMEHTAPHBIX CIOCH COCTAR/SET PacHETHYIO
BETHYHHY OCATIKH OCHOBaHMA S.
Fcnu B npoekTe HeoOX0MHMO YYHTRIBATE BIHAHHE coceqHHX (yHIAMEHTOB, TO K
SNHOpe  A0NONHHTE/IBHBIX HanpameHui o, MOCTPOEHHOH A MPOEKTHPYEMOTO



dyHgaMeHTa, JoCTpaHBaloT 100aBOYHYK)  YacTh, OTPAKAOULYH) BIHAHHE
cocenrerc ymgaMenta. Benuuuna no0aBovHOro AONOAHHTENEHOIO NABNEHHA
OnpeaenseTea METOOM YITIOBEIX TOHEK

3.6.1.1. Moc/ie10BaTEILHOCTL PacdeTa 0CAI0K CcBaiinoro pynaamenTa,

OnpemensAloT pasMepsl YeaoBHoro dyHaaMenTa (pue. 17).

['paHuLBl YCIOBHOTO (QyHIAMEHTA ONMPENENAIOT CHEAYIOUHM 00pasoM: CHuy -
nnockoctsio KB, npoxomsuefi wepes HWHHe KOHUBL cBail; c¢ OokoB -
sepTHRaneHBIMH TA0ckocTaMH KI' | BJI, oTcTosmmMy ot rpaHeil KpafHHX pALOB
BepTHKANBHBIX CBali Ha paccroanus  hige, . /4, TAEQ, - OCpEIHEHHOE

(cpenHeB3BelieHHOe) 3HAYSHHE YITIA BHYTPEHHENO TPEHHA IPYHTA, Onpejiendemoe
1o thopMyie

LT ={"-i".l.'.1h| + @y iy ""--~+"?".lr.nhn)"f{h| +hy+o. 4 "!?n]
THE @ 30 253, PACYETHBIE 3HAYEHWA YT/IOB BHYTPEHHErO TPEHHA Ui

OTAENbLHEK, NPOHISHHEIX CBAAMH CACSB TPYHTA TOMMHHOH COOTBETCTBEHHO
hyhs,.. by - TnyDHHEA DOrPYAEHHA CBAW B TPYHT, CUHMTAA OT NOJOIIBEl POCTBCPKA

(eM. puc. 16, a) win nofomssl cnaloro ciod (CM. pHC. 17, 6) v pasHaa h = hth;
+.. + h,

Puc. 17. CxeMa OnpenencHid YeARHOND GyHIaMEHTA: & - PH oTCYTCTRAR caafplX MPYHTOE; § - NPH HATITHHI
canfix FPYHTOR TOAWMIONA Gonee 30 oM,

Jansneimmii pacdeT BemyT B TOlH #e NOCIENoBaTeNbHOCTH, KakK dyHAaMeHTA
MENTKOTO 3AfoWeHHs ¢ pasMepamu nogomsel Bxl ® rayoHHof  3anoaseHH
dynnamenta d. Tlpu sTom Ha pue. 16 He HepTAT POCTBEPK W CBAM, & HAHOCAT
TONBKO [PAHHLEI YC/IOBHOTO dyHIaMeHTa (KI'JIb wa puc.l7), B BETHIHHY
cpeauero (akTHYeCKOro [ABICHHA NOM MOAOIIBOH  YCIOBHOTO (yHAaMEHTA
BRITHCAIOT N0 dopwyne

ol -
rae Gy 3Gy niGipy - COOTBETCTBEHHO BEC POCTREPKA, ceail B TPYHTa B npenenax

rpanill YCIoBHOTO QYHIAMEHTA.

3.6.2. Pacuem 0cador 0cHOBAHUA MemodoM Auneano-0eopmupyemoso ciol
KONeuHOT MOARERGE (§Mopas 2pyRng npedeibibx COCHOANNI).
ITOT METO] NPHMEHASTCH, SCIIH:



a) B npejenax cKUMaeMoi TOMIH OCHOBAHHA PACTIONOMEN CIIOH rpyHTa ©
monynem nepopmauun  E= 100000 xl1a;

6) nojomea yHnaMenTa uMeeT OonbluMe pasMepsbl (LWIMPHHA HAH JHAMETP
Gonee 10 M) ¥ moayne gedopmanan E =10000 klla nesasmcumo oT rayOHHED
3a/IeTraHHA MAaJlo CKHMAEMOT0 IPYHTA.

IMpHEUMAIOT, 4To ocaaka (yHAaMeHTa BhI3BAHA MOMHBIM CPe/IHHM JIABICHHEM,
JeHCTBYIONIHM N0 Nogomee hyHaaMeHTa (0e3 BeYeTa NaBleHHd 0T CoOCTBEHHOTO
BECA IPYHTA Ha YpOBHE nojowest), 1.e. P, = P,

PactueTHyio TOMIMHY MHHEHO-TehopMupyeMoro ciofd H npHHEMAaOT WK J0
KpOBIH rpyHTa ¢ mMoayneM aedopmauus E=100000 xlla, wam npu wmnpuHe
dyHaamenTa b = 10 M B cpemHeM 3HAYEHHH MOAYNA IeQOpMalHH OCHOBAHHA
E=10000 kI1a peducnawT no gopmyne:

H=|[Hu+gefb]Kp
rae H, 1 ¥ - npHHHMAIOT COOTBETCTEEHHO PABHBIMH JUIA OCHOBAHHH, CAOMEHHBIX
MBUTEBATO-FHHACTEIMH TpyHTaMu 9 M 1 (,15; necuanemnvm rpyatamu 6 M 6 0,1 ¢
K- woadprunent, npuHaMaeMeii pasieiM 0.8 npu cpenneM [aBICHHH 101
nojomsoi dyanamenta P=100 klla; 1,2 npu P= 300 klla, a npx npoMexyTOUHBIX
FHAYCHHUAX P - 10 HHTEPNOAALHH,
CpenHas ocagka OCHOBAHHA

. Pbk:[i{kl = kr--l]‘llﬁf}"ll'i—m

i=l
Fie N - KOMHYeCTBO COeB IpynTa, k, K., & - koadupuunenTs], onpenenseMsie B
JABMCHMOCTH OT IAyOMHE TPAHMI CIOSB, CYMTAH OT MONOMIBH (YHIAMEHTA
(npunoxenns [ 2, 13, 1 [14).

Pacuer mo pedopManmaM CUMTACTCH BBIIOJHEHHBIM, €CIIH YIOBICTBOPEHEI
tpebopanua CHull 2.02.01-83%, B npoTHBHOM CNMy4ae HeoOXOIHMO HIMEHHTE
MJIOMAIE HIH TIYOHHY ero 3al0MeHHT U MOBTOPHTE PACYET OCALOK.

Ecimi onpejieneHHble pacyeToM BETHUHHE 0CaToK ocHOBaHus (npu P = R) He
npespnnaior  40%  npenensHo  IONYCTHMBIX  BEJHYHH, TO  pacueTHOe
conpoTHEIeHHe R MoseT ObITh nopsimenHo B 1,2 pasa (T.e. Iomank nojoliesl
(hyHIaMEHTA yMeHbeHo Ha 20%). HameHenHe- pasMepa nojollBel dynnamenta
NpoH3BoAAT Ge3 MOBTOPHOTO PACULTA OCAT0K OCHOBAHHA.

3.6.3. Pacuem ocHoeaHuA nNo Hecyuien cnocofumocmu  (nepeax zpynna
HpedensHbix COCmoAHNL).

Ecnu yeroHuynBocTe QyHIaMEHTa POTHE CABMIa M0 MOIOMBE HE obecnedena,
nenecoofpasHo yoTpolictBo (iyHIAMEHTOR € HAKNOHHOH NOJAOMIBOH, TaK Kak
yBelMYEHWE PA3MEpOB MOJOMIBRL HE JaerT jomxkHOro Shiexra B CBAIM C
HeGOMBILMM YAEIBHEIM CLUSIIIEHHEM ¥ OCHOBHEIX BIW/IOB IPYHTOR.
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BapHaHTEI 3a0aHHii

Mpunowenne Al

1 ; 3 1 2 3
i 31 6-1 2 66 3-2 |8
Bapuantel | OGbekr | i 32 6-2 3 67 4-1 9
33 7-1 4 68 4-2 10
34 7-2 5 69 5-1 10
1 2 3 |35 8-1 6 70 5-2 |9
1 1-1 1 36 §-2 7 71 6-1 8
2 1-2 2 37 9-1 8 72 6-2 7
3 2-1 3 38 9-2 9 73 7-1 6
4 2-2 4 39 10-1 10 74 7-2 3
5 3-1 5 41) 10-2 9 75 8-1 4
] 3-2 5] 41 I-1 8 76 8-2 3
7 4-1 7 42 1-2 7 73 9-1 2
5 4-2 8 43 2-1 ] 78 9-2 1
9 5-1 9 44 2-2 5 79 10-1 |2
10 5-2 10 45 3-1 4 80 10-2 |3
11 6-1 1 46 3-2 3
12 6-2 2 47 4-1 2
13 7-1 3 48 4-2 1
14 -2 4 49 3-1 1
15 8-1 5 50 5-2 2
16 §-2 6 51 6-1 3
17 9-1 7 32 6-2 4
18 9-2 8 53 7-1 5
19 10-1 9 54 7-2 6
20 10-2 10 55 8-1 7
21 1-1 10 56 §-2 8
22 1-2 9 57 9-1 9
23 2-1 8 58 9-2 10
24 2-2 7 59 10-1 1
25 3-1 ] 6l 10-2 2
26 3-2 5 61 1-1 3
27 4-1 4 62 1-2 4
28 4-2 3 63 2-1 5
29 2-1 2 o4 2-2 6
30 5-2 1 65 3-1 7 |
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Hpnaowenne bl
1. OcHOBHEIE TOHATHA W ONpe/e/leHHA

OcHOBAaHWEM HA3BIBAIOT TONMY GYHTOB €O BCEMH OCODEHHOCTAMH HX
HAMACTOBAHHA,  BOCOPHHHMAMIOIIYID  JaBleHHe  OT  BO3BOJAMMBEIX  WIH
CYILECTBYMOLUHX 31aHHI.

I'pyHTOBEIE OCHOBaHHA NOAPA3NSAAOT HA ECTECTBEHHBIE H YIy4IIEeHHBIC.
EcTecTBEHHEIE OCHOBAHHA HCIONB3YIOT B YCIOBHAX MPHPOJHOINO 3aneraHnd HIH
nocle HeclokHoft npeneaputencHoil ofpalorem. B HekoTOpRIX CyHasx
MEXAHHIeCKHE CBOMCTRA (hyHTOB CTPOMTENBHOH IIOIATKH
HEYIOBIETBOPHTENEHE B OTHOWEHHH Hecymed cnocoDHOCTH  OCHOBAHWA,
MOITOMY HX YAYMIIAIOT PARTMYHEIMH criocolaMH HiH npuderalT K YACTHYHOMH
3aMeHe
FPYHTOB,

OcHOBaHHE OBIBAIOT CHOHCTEIMM W/IH OJHOpoAHBIMH. CIOHCTOC OCHOBaHHE
(puc. 1.1) cOCTOMT M3 HECKONBKHX CNOSB (PYHTOB, & OHOpOAHOC — H3 OMHOTO
cios. B cpow owepeis, COOHCTOE OCHOBAHHE MOMeT OBITE C COPTACHBIM HITH
HeCOrMacHLIM 3aTeraHHeM niacTop gyeTa. OcHoBaHKE, Nokazannoe na puc. 1.1, a,
ABASETCA MPHMEPOM COTTIACHOTO 3aleraHia GyHTOR, & OCHOBAHHE, H30DpaKeHHOE
na puc. 1.1 6, — HecornacHoro 3aneraHHs.

dyHIaMEeHTOM HA3BIBAIOT MOJA3EMHYI0 HacTh 34aHHA HIH  COOPYMCHHA,
BOCTIPHHHMAIOLIYI0 HAIPY3KY OT Hal3eMHOH HacTH 3MaHHA H Nepelalomylo e Ha
ocnopanne. OyngaMenT | M €ro OCHOBAHHE COCTOAT H3 CIEAYIOMMX OCHOBHBIX
anemerTob (puc. 1.2); sepxueil naockocTH 2 dyHAaMEHTH, HaseIBaeMoil obpe3oM;
MOBEPXHOCTH ONWpaHns 3 QyHIAMEHTA Ha OCHOBaHHE, HA3BIBAEMOl MONOIIBOH
dyHIaMeHTa; HeCyIIero ¢108 OCHOBaHHY 4, Ha KOTOpEIH onupaeTcs QyHIaMeHT, H
HH#eIeKALINX C/I0eB 5, Ha3biBaeMBIX MOICTHIAKOIIHMH CIOAMH. PaccrosHHe OT
CH/IAHMPOBAHHO OTMETKH 3eMIH /10 NOJOWEBEl  (yHJaMeHTa HA3BIBASTCH
ryGHHOR 3anomerHa gyHIaMenTa H 0003HAMACeTCH Gviksoit d.

DyHIaMERTE [oIpasfiensoT HA QYyHIaMEHTEL, BOIBOIHMEIE B OTKPBITBIX
KOTIOBaHaX, GPyHIaAMEHTE IMyDOKOTO 3a10KeHHS U CBAHHEIE (yHIaMEHTEL
Bo3poaMMele B OTKPBITRIX KOTAOBAHAX (YHIAMEHTHl OKPYMEHB HACBIMHEIM
FPYHTOM H HEPENAIOT HATPY3KY HA OCHOBAHHE TONLKO N0 NOLOLIBE R, (pue. 1.3).
dyngaMenTamMi TIYGOKOTO 3AN0MKEHHA HAIBIBAST TAKHE dyHIaMEHTEI, KOTOPEIE
NOrpY/#Al0TCH  HIM  (QopMUpYHOTCA B (GyHTAX C© NOMOUIBK CrEUHATBHOTO
obopyaosanms, OHH EpelaloT HATPY3KY HA OCHOBAHHE KAk M0 NOO0MEBE R TaKk H
34 CYeT CHJL TPeHHA 1o GoKoBoil MOBEPXHOCTH (yHAAMENTA (puc. 1.4).

Craitaple ()yHIAMEHTHl 0 METONAM BO3BENCHHA H criocobamM nepesadn HATPY3IKH
Ha qyHTEl OCHOBaHMH 3aHHMAIOT NPOMEKYTOHHOE MNONOMEHHE MeRAY IEYMA
HA3BAHHLIMH BhIIE (yHIaMEHTaMH.
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Fue. 1.1, CaoucTos ocHOBANHE & Puc, 1.2. Cxema = (yRIaMENTE R
COrAACHEIM (&) H iecornacyen () ocHosirms: 1=-gyHaamenT; 2-06pes; I-nogomss;
JAMCTAHRCM . TPYHTON, 4-HECYIIHA ciol; S-NoncTHASKERE crol; d-
rayGHEE FRADKCHHT,

[lepen npoekTHpOBaHHEM OCHOBAHHH M GYHIAMEHTOB HEeOoDXOOHMO TOHHO
MPOMIBECTH AHAIH3 (HIHKO-MEXAHHHECKHX CBOHCTB TPYHTOBR OCHOBaHHA Ha
CTPOHTENBHOH [IOMIAIKE.

['pyHTAMM HA3BIBAIOT TOPHBIE TOPOILL, CHATAKIHE BEPXHHE CIOH 3eMHOM
KOPBI, O0pa’i0BAHHBIE B Pe3yNbTATe BhIBETPHBaHWA. [PYHTH MmogpazgensioT Ha
CKANBHEIE,  KPYMHOODIOMOHYHEIE,  MNEecHaHble,  MBUIEBATO-TTIHHACTRIE  H
OpraHOTreHHEIE.

B OonblIHHCTBE CAYHAEB PYHTHl COCTOAT M3 TpeX OCHOBHBIX KOMIIOHEHTOB:
TBEPBIX HACTHIL, BOAB H raza. CnenosaTellbHO, KOMIIOHEHTE FPYHTA HAXOIATCH B
TpEX COCTOAHHAX: TBEpAOM, KHIKOM H rasoodpasHom. COOTHOLICHHE 3THX
COCTABHEIX HacTeil H 00yCIOBNHBAET MHOIHE CBOHCTRA TPYHTOB.

I'pyHTE  pasiHyaloT [0  TPaHYJIOMETPHHECKOMY  COCTaBY,  KOTOpBIH
OTpelenseTca pasMepaMi TBEPIBIX YACTHLL, ClIaratolux rpyHT (tadmn. 1.1).

(OMeHB YacTo B CTPOHTENBHON NPAKTHKE NMPHXOIHTCA BCTPEYAThCA € IPYHTAMH,
COCTOMIMMHE M3 CMEcH TIMHHCTEIX, NEUICBATRIX W HecuaHelX uacTuil. Takue
FPYHTE] PA3IHYAIOT M0 COAEPHAHHIO TIHHRCTHIX YacTHL (Taba. 1.2),

KpynHooDNIOMOYHEIE H NecyaHkle IPYHTH M0 TPaHYIOMETPHYECKOMY COCTABY
MoApa3iensaioT B COOTRETCTBHH ¢ NaHHBIMH Tabn. 1.3,

XapakrepucTHKamMl (H3IHYECKOTD COCTOAHHA IPYHTOB ABJAIOTCHA TPH
OCHOBHEIE BETHHMHHBEL: IIOTHOCTL IPYHTA 0 MIOTHOCTE THEPIBIX YacTHL g, M
NPHPOIHAA MACCOBAN BIAKHOCTE W.

Brinenendsiii u3 rpyHTa ob0pazel] MOKHO YCIOBHO Pa3fendTs HA TPH HacTH
(pHe. 1.5): ¥,— obbem nop, 3anoiHeHHbx rasom; F, - o0bem nop, 3anoiHeHHBIX
sofoil; V, - obweM TeepAmX HacTHL TpyHTa. Macca raza, npakTHYeCcKH He
OKA3EIBAIOIIAA BIHAHHA HA Pe3VILTAT pacueTa, He YUHTHIBASTCH.

Puc. 1.3. Y HARMEHT, Puc. 1.4, wyﬂua.-.-:nn
BOIBOIHMES B OTKPRITOM KOTJOBAHE: rayGoxoro Janomenns: R, -
R, = Harpy=exHe No NOI0WBE, HarpyscHHE Mo noaguse; B, -

RarpyscHHe no H0xkos0H NOACILBC.



Tabnnua 1.1
KnaccufmKaling TBEpABIX 4aCcTHIL

ok Pasmepn! uacTiw, s Passmepsl 9acTH,
MM |
["aneuHHKoBRBIE =20 [NeineBaTsie 0,05...0,005
I'paBenucteie 202 [nuHHCTRIE < 0,003
[lecuanwie 2...0,05

Eciu 0Do3HaYHTE MacCy TBEPIBIX YACTHLL M1, d MACCY BOIRI M7, TO

(B0 foree )i +15e 73) b o, =m1¥,s w=m,lm,. (L1)

Ina Gonee noanoll olueHKA GH3IMYECKOTO COCTOAHMA [PYHTOB [OMHMO
OCHOBHBIX HCMONE3YIOT H JONONHHTENBHEIE XapakTePHCTHRH.

[I10THOCTh CYXOTO TPYHTA - OTHOLIEHHE MAcChl TBEPABIX HACTHIL K 0OMmEMYy
ofbemy obpasia HEHAPY WEHHOH CTPYKTYpBI:

(Rfe-miid) (12)

KoadduinenT nopHeToCcTH - 0THOWEHHE 00LeMa Nop K 00BeMy TBEpALIX HACTHIL

K=(2e-20)/20 | Re= (2.0 Yor) 2 (13)

Koadduuredt nopucTocTd ¢ 00BMHO HCOOIB3YIOT A8 OUEHKM MIOTHOCTH
cromenns neckos (tadm. 1.4).

Crenens BALKHOCTH - OTHOLIGHHE ECTECTBEHHOH BIAMHOCTH K RIAKHOCTH,
CODTBETCTBYIONIEH NOTHOMY 3aMOIHEHHIO N0p BOJOH:

FE =1 0

rae gy = MI0THOCTE BOOBL.

Tabnnoa 1.2.
Knaccurkanna GyHTOB 10 CONEPHKAHHIO TIHHUCTEIX HACTHIL
. Cojlep#aHHe FTHHACTRIX YacTHLl, | YHeno niacTHYHOCTH,
LpysT %% 1O Macce Ip
["nunaa =30 =0,17
CyraMHoK 30... 10 0,17...0,07
Cyneco 10...3 0,07... 0,01
ITecok <3 0




KJiaccHHKALIMA TPYHTOR [0 KPYIHOCTH YACTHIL

Tabauua 1.3,

i Conep#aHHe YacTHIL [0
['pyHTEI Paamep uacTHi, MM P s &
KpynuootnoMouHEe:
BATYVHHELE =200 =30
rale4HHKOBbIE =10 =50
IpaRHAHELE >2 =50
[Necuansie:

rpaBeHCTRIe >2 =25
KPYIIHBIE =0.5 =30
cpeaHel KpyIHocTH =0,25 =50
MEJkHe =0, 1 =75
IbLIEBATEIE =0,1 <73

[lo cremems BnaKHOCTH  KpYNHOOOMIOMOYHEIE W T[ECHaHBIE  TPYHTEI

NOJApasIenaloTcs B COOTBETCTBHH ¢ JaHHBIMH Tadm. 1.5.

YaensHeI BeC IPYHTA M €10 TEEPILIX YACTHIL OTPEIETAIOT COOTBETCTBEHHO 10

thopmynam:

Y=pPE: ¥, =P,E

rje g-yekopeHHe cBo0OIHOrO NajieHns.
YMeHBIIEHHE YALNEHOTO BECa IPYHTA B PesyITaTe B3BCHIHBAIONIEro AeiicTBHA

BOJLI, BO3HHKAMOMIEr0 B COOTBETCTBHHM ¢ 3aKkoHoM ApxHMelda An4 TpyHTA,

3ANeralollero HHke YPOBHA NOI3EMHBIX BOJ, HAXOIAT H3 BRIPAKEHHA

rog v, -

?af:zi}ra

YVIeNBHBIH BEC BOJBIL

3Inavenue KodhHIHEHTOB NOPHCTOCTH MECKOB

~¥. ) (1+e)

(1.5)

(1.6)

Tabnuua 1.4

[leckn KoahduuneHT NOpHCTOCTH 1A NECKOE
cpeaneti
[II0THEBIX PEIXIBIX
NIOTHOCTH

. runy e<0,55 0,55 <e <07 e>0,71
KpYIHEIE

Menkue e<0,6 0,6 <e< 0,75 e=0,75

Ilb1TeBaTHIE e<(),6 06<e<08 e>(,8

Puc. 1.5, CoctapHbie 4acTH

e
obpaiua rpyHTa.




Hueno niacTHYHOCTH XapakTepHiyeT CTeneHb MIACTHYHOCTH IBUIEBATO-
TITHHHCTEIX TPYHTOR:

I=wi-wp (1.7)
Fie w;— BIAKHOCTE TPYHTA Ha TPaHHUE TeKydecTH (Npeie/bHOe 3HA4eHHE
BARKHOCTH, MPH KOTOPOM [ILUIEBATO-TTHHHCTEIH rpyHT npHoGperaer ceoiicTra
BAIKOH MKHIKOCTH), Wp — BIDKHOCTE IPYHTA HA TpaHHIle pacKaTHIBaHHs
(BAGXKHOCTE, NPH KOTOPOH NEUIEBATO-TIHHKCTEIT PYHT Ha4HHAST [PHOGPETATE
CBOHCTBA TBEPIOIO Tena).

llo ymcmy naacTHUHOCTH TPYHTHI NOAPA3AEIAIOT 3 COOTBETCTBHH C IAHHBIMH
Tabn: 1.2,

llokasaTess TexkyqecTH NO3IBOJSET YCTAHOBHTH KOHCHCTEHLMIO MBUIEBATO-
TIHHHCTOTO FPYHTA:

I =(w-wpl/(wi-wp). (1.8)

llo nokasaTenio Teky4ecTH NBUIEBATO-TMHHHCTEIE [PYHTH NOIPAIIEIIOT B
COOTBETCTBHH C JaHHBIMH, TPHBEACHHBIMH B Tabm. 1.6.

Jlis pacdeTa M NpPOEKTHPOBAHHA eCTECTBEHHBLIX OCHOBAHHN HeoGXOIHMO 3HATH
MEXAHHYCCKME XapakTepucTuku rpyHToB. B DonblimHceree cioyyaeR  aTH
XAPAKTEPHCTHEM ONPENensioT NyTeM aabopaTopHOTo HccnejoBalHi o0pasiuos
TPYHTA, OTOOPaHHLIX Ha CTPOMTENBHOM NIOmAIKe, H TONBKO B BHE HCKTIOYEHHS
ITH JaHHBIE MOWHO NpHEAMATE Mo TabaumaM CHuIL K ocHoBHEIM Mexanu4ecKHMm
XapaKTEPHCTHKAM OTHOCATCA: CONPOTHBIEHHS IPYHTOB CIOBHTY, CHHMAEMOCTh M
BOJONPOHHIAEMOCT.

Tabnuua 1.5.

Knacendurauun rpyHToB No CTENeHH BIaKHOCTH
_Kpynuoobnomouuste i necuansie rpynTsl | CTeneHs BIaKHOCTH,

ManorsnamHuie 1 T 0=<8,< 05

Buaxkusle - S 0,5<5,<08

HacuimeHusle Bogok ' 0,8<8 <l

Tabauua 1.6.
KnaccHpuKaums riMHUCTEIX TPYHTOB N0 MOKA3ATEN0 TEKYHECTH
[ Ie11eBaTO-TTHHHC TR TPVHT | Toxasarens TekyyecTy
CynecH:
TBEpABIE I; <0
MAACTHYHEIS 0=l =1
TeKyuHe =1
CYTrTHHKH H TJTHHBL

THEPJBIC [ =<0
NoNyTEEpAEE 0=<1.=0.25
TYTOMIACTHMHBIE 0,5 <Ip.=0,75
MATKOTLTAC THHHEIE 0,25 <1 =0,3
TeKYUYEIIACTHHHEIS 0.75< =1
TEKYHHE =1




ConpoTHBieHHe IPYHTOB CHBMIY YCTAHABNHBAKT MTYTEM HCNBITAHHA HA cpes
obpasuos rpyuTa. [lpubop, HenonesyeMmeli s wenelTaHuil (puc. 1.6, a), Hmeer
HIKHIOW HemoaBH#nyw oboiimy 1, nogsmkuyw oboiimy 2 B duasTpyrowse
NAACTHHEL 3, MEXIY KOTOPEIMH HaxofuTca obpasew rpyHTa 4 miomaaso A. [lo
AaHHBIM HCMBITAHHH cTpoaT rpaduk, wsobpawenHsii Ha puc. 1.6 6. 3HaueHne
HAXOIAT MO caenyromei gopmyne:

r=otg@+c (1.9)

. - Puc.. - 1.6. [llpwbop ans
HCTIBITAHHS [PYHTA Ha casur (a)
H KPHBAR CONPOTHBACHHA IPYHTa
ccapry (6): 1 - HenomEHAHAN
ofokma; 2 - nonpnmuad ofoliva;
3 - pHAVIPYIOUIE NAACTHHEL 4 -
ofpascu rpyuTa.

riae @ - HopMalbHOE HanpaAeHHe, ¢ - YT BHYTpEeHHCrO TPpEHHA IpYHTA, fergy -
kO3(QHIMEHT BHYTPEHHEr0 TPeHHA; ¢ - YASIbHOE CLEMIEHHE B [IHHHCTHIX
IPYHTAX HAH NapaMerp THHEeHHOCTH B NecHaHblX MPYHTAX.

HopuansHoe Hanpmmenue, Bxogsmee B Qopmyny (1.9), onpepeniercs H3

BEIPAKEHHA
o=N/A (1.10)

Mo conpOTHBICHHIO TPYHTOB CIBHTY ONPENeNAOT NPeielbHBIe W PacHeTHBIS
COTPOTHBIEHWA IPYHTOB OCHOBAHHA.

CHMAeMOCTE {YIIOTHAEMOCTS) TPYHTOB XapakTepHsyerca Kod(pHUHeHTOM
OTHOCHTENLHON CHHMaeMOCTH m, HIH Momyiem obumeit pedopmanun  E,
onpe/ieNAeMbIM HA OCHOBE 1aGOpATOPHEIX MCMBITAHHI B NpuOOpe 0IHOOCHOTO
CHkaTHA, HaseiBaeMoM ofoMerpoM (pue. 1.7). OZoMeTp COCTOHT M3 MOPUIHA [ C
OTBEPCTHAMM, K KOTOPOMY NpPHK/IAJABIBAETCA BHemlHsd cuna N, koneua 3 ¢
HAXOMAIHMEA B Hem oGpasuom rpyHTa 2 W aHmma 4 ¢ orseperuamiu. [lpu
HCMBITAHMAX TIOJHOCTHH) BOJOHACBILEHHOTO TPYHTA OJOMETP NOMEILAKT B
BAHHOMKY C BOJIOM, & NPH HCTIHITAHMAKX HE MOITHOCTHIO BOJOHACHILEHHOTO IPyHTA
BM0  OKPYMEIOT BIAKHEIM NOPHCTHM  MATEPHATOM A NPeNOTEPAILEHHA
nerapenns Baarn w3 obpasia. ITo Marepranam 1abopaTopHEeIX HCTIBITAHHH 06pas-
LIOB IPYHTA B OJOMETpaX CTPOAT KOMMPECCHOHHBIE KpHBEIE, T.€. KpPHBEIC
3ABHCHMOCTH KoagipHIHEHTa MOPHCTOCTH OT JABISHHA (puc. 1.8). Ilo sTum
KPHBBEIM ONpeJenaioT KodpQHIHEHT CAHHMAEMOCTH

m,a={el—c1}f|[p:—p,] (1.11)
rae, e; U e; —Ko3ULHEeHTEl TOPHCTOCTH, COOTBETCTBYIOUIHE TABNCHHAM [) M Py,
B pacueTax qalie HCMonb3yioT Koadguiuxest OTHOCHTENBHOH CHRAMAEMOCTH

m=m,/(1+¢) (1.12)
e €; — Ko3(p(HUHEHT MOPHCTOCTH, COOTBETCTBYIONIMH HAMANLHOMY JABTEHHIO
-
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Puc. 1.7. Cxema HCOMTAHHA Pruec. 1.8, KosmpeccHoHHELA
obpaiua rpyHTa Ha CRATHE KPHERS.

B OOOMETPE.

Benwunna, npeacragngiomas  cofoll  koddpHMUHMEHT NPONOPUHOHANBHOCTH
MERIY HanpsmeHHAMH H ofmuMH JedopMalHaMH TPYHTa, HOCHT HalBaHHe
momyias obmeil gedopManni £ H cOOTBETCTBYET MOIYNIO YIPYrOCTH CIIOUIHOTO
Tena

E=p(1+¢)/m=78/m, (1.13)

rie f — GespasmepHoit kosdduuMenT, 3aBHcAUA oT KoadpruuenTa obuiek
oTHOCHTENbHOH NonepedHoil nedopMaLHH v H oTpee/iaeMBlH 1o popmye
f=1-2v*/(1-v) (1.14)
3navenns ko3 OHUHEHTOR v H § 114 pa3nHYHEIX BHOOB TPYHTOB NPHEBEICHBI
g Tabm. 1.7.

Tabnuua 1.7.
3HaqeHns v 1§ i pasiHYHELN TPYHTOR
['pyHTE v I
KpynsoobnoModHEIe 0,27 0,8
[Tecku 1 cymecH 0,3 0,74
CyrinHKEd 0,35 0,62
I THHEI 0,41 0,43

Mopgyne obmefi aedopMalMH HacTO ONPENENAOT MO JAHHBM [ONCBLIX
HCILITAHHI TPYHTOB CTaTHYeckoil Harpyskol ¢ NOMOLIBIO JKECTKHX MITAMIOE B
nogroTosterHoM wypde (puc. 1.9, a). K mrammy 1 depes mnatdopmy 2
NPHETAIEEGIOT CTYEHYaTo BOSpacTARNIYY Harpy:xy 3. B pesynetare
HCTIBITAHMIA NOAYYa0T 3JABHCHMOCTE OCATKH MITAMIA OT JeHCTEYIOMETD AAaBNeHH:
(puc. 1.9, 6). Ha yuactee rpadmea npy HeQONBLIHX OABIEHHAN, rae ocalka
ITAMIA JAHHEeAHO 3aBHCHT OT JeHCTBYWOIeH HArpy3kd, ONpEIenAioT MOIy/b
obueit gedopMalHa

E=wd(1-v')A, /A, (1.15)

rae w — Ko GUIHEHT, IPHHHMAEMELH U KPYITILIX KECTKHX WITAMIOB PABHEIM
0,8; d — MMAMETP WTaMna; v - KoadGHIHEHT 0011el OTHOCHTENBHOT nonepedHof
nedopmatuu rpynTa (koadupunment [lyaccona), A — npupainenue

MABJEHHA HA mTami; A -IpUpalieHHe 0CalKH IITaMIia.



&l 4 P Prc. 1.9 VCTAROSER [08 HCRLTRID
TPYHTR . CTATHRECKOH - warpyacof &
myppe (4] 0 2ABHCHMOCTE - GCRIEH OT
HarpysEd: (B | - uomaesr 2
T ; mnarthopaa; 3 = warpy,
-d 2
BogonpoHuIaeMocTs TPYHTOB OLGHHBAETCA ¢ MOMOLIBH 38KOHA JaMHHapHof
(PUIBTPALIMH, HCIONEIYEMOrO NP PacdeTax 3aTyXaHHd ocalnkH (VHIAMEHTOB BO
BpeMeHH. MaremaTHdeckoe onHcaHWe ITOr0 3akoma, npesnomennoro Jlapcw,
HMEEeT BH],:
vi=kd (1.16)
rjig v — CKOPOCTH (MIBTpauHH WK o0BeM BOJBI, NPOXoasiuel Yepes eqHHHIY
NIOMAIH MONepevYHoro ce4eHnd IPYHTa B eHHHIY BpeMeHH; &y — xoa@QuIHenT

(PHIBTPALHKL § — rHAPABAHYECKHH IPaIHEHT.
Prg. L1 E0,  Werwmacs
L TR TR AT

s xopomo QUIBTPYIOWKY (YVHTOB (MecKoB, cyneceid W Ap.) xodpHIHEHT
hUNETPALIE ONpEeIeNdloT ¢ MoMOlsk Tpubopa, mokazapHoro Ha puc. 1.10,
KOTOPEIH COCTOMT M3 TPpYOR! ANHHOH L, 3aNofHeHHOH MPYHTOM, H JBYX TpPYOOK —
nonsoAgmed W oteoaawed poay. o pesyasratam HeneITanuy o0pasia rpyHTa Ha
BOAONPOHHIAEMOCTE KOMPOHIHEHT GUABTPALIHH ONPEIensdoT no popmMye

k, =V /(dit) (1.17)
roe V— obnemM BojEL coDpanHoil B Kondy; i— rujpaBlHYecKHil rpaJHeHT,
onpeaensemMelii no hopmyne ; { — BpeMS, 33 KOTOpOe Yepes

obpazell rpynra npodmabsrposaincs odseM Boasl V; 4 — miomans nonepeMHoro
ceMeHHs o0pazua rpyHTA.

CospemeHHEIE METO/IB PacyeTa OCHOBAHMA M (pYHIAMEHTOB OCHOBBIBAKOTCA HA
IKCMEPHMERTANEHBIX JaHHBIX, NOIYHEHHLX B pesyNbTaTe HarpykeHHA BHEIIHEH
HArPYIKO #MEeCcTKHX [ITAMIOB, YCTAHARIHBAEMEIX HA MOBEPXHOCTH TPYHTOBOIO
ocHoBauuA (puc. 1.11, a). [Ipu yennueHun BHEIIHEH HArpY3KH N, NpHIOKEHHOH
K WITAMITY, TPYHT ocHoBaHHA Oyvaer aedopMHpOBaTECA, NpHOOpeTas ocanky s.

XapaktepHad a1 OOJBIIMHCTEA TPYHTOB  3ABHCHMOCTBE  OCAlKH  OT
neficTByiomiel Harpysku npueefeHa Ha pue. 1,11, 6. Ha ywactke 04 npu
HeOONBINOH BHEIIHeH Harpyske, He [PeBHIUIAKINEH HEKOTOpPOro npepena,
NPOHCXOIHT YIUIOTHEHHE TPYHTA, H €ro HacTHIB NMEepeMeliarnTes B OCHOBHOM
Buu3 (pue. 1.12, a). Ha 3rom yuacTke, HasbiBaeMoM (a3oll ynnoTHEHHH,
JABMCHMOCTE MEATY HATPY3KOi M ocaikol YCNoBHO NPHHHMAETCH JIMHEHHOH, T.e.
ocallka NpaMo NPoNopLUHOHATEHA AecTRYOILEH Harpy3Ke,



Pre. 111 Bammssosclcrase nraunz o
LR DR R {t} M NPEREE  IMEHCEH
oeageh (5L

[pn nankxefimenm BO3PACTAHMH HAMPYIKH Ha yaacTre AR (oM, puc. 1.11, 6) moxg
KpasAMH INTAMIA NOABIAKOTCH 30HBI MIACTHYECKHX nedopmannn | ; (puc. 1.12, 6).
Kpususnoit miaun AB Benecrsue He3HAYHTENLHOCTH H]ZIEHL‘EPEIHID’[ H CHHTAIOT,
HTO 'pYHT nedopMupyeTes THHeHNO, T.e. kpuBad AB saMenseTca npsMoil mHHHEI.
T4 30HA HABEIBAETCH rbazni‘i YIUIOTHEHHA H NOKANLHEIX C/IBHIOB.

P, L12. Fossmie sedopuanudl B myRTax ocRosasis; & — Npd Yiorsess § —
OpH PEIBHTHH  MecTHL. offsacrel chonwrs B = npE CHacTynmemio | Apentasnorg
mr-mrmmmm. l-mm
AOPOPMRIHE, 2 - YIPYTDE WECTHOS Riipo, b

[lpi yBenuueHHH HarpyskH Ha y4acTke 5B (cm. puc. 1.11, 6) 30HM
MIacTHYeCKHX NedopMali pasBHBAIOTCA B CTOPOHBI, BOBEKAA B [IACTHYSCKYIO
Aedopmanno see Gonblude oOBLEMEL TPYHTA NMoJ KpasMu mTaMna (puc. 1.12, ).
Jta dhaza HaswbipaeTcA Gazoli PAsBMTHA 3IHAUMTENBHEIX CIBHIOE H YILIOTHEHHA
IpyHTa N0 CTOPOHAM OT 30H MIacTHHecKHX Jedopmannii. Ha paccMarpueaeMom
YYaCTKe KPHMBH3IHA THHHH B Bo3pacTtaer.

HaneHefiliee yBemMYeHWe Harpy3KH NOPHBOOHT K  (OPMMPOBAHMID [OJ
MOAOUIBOH LUTAMIA YIPYTOrO MKECTKOro 81pa 2, KOTOpoe, NepeMeliasch BMECTE CO
IITAMIOM, PACKJIHHHBAET TPYHT, cnocoOcTBys OonbineMy paseHTHIO obnacreil
CABHTA, HYTO BhI3LIBAET PE3IKYID OCAAKY MITAMIIA C BEITIOpOM iyHTa B
cropolsl u Beepx (1.12, r). Ha puc. 1.11,6 ata dasa cootsercTeyer yuacrky BI
NPHDMHKAIOIIEMYCH K BePTHKATBHOH THHHH, H HaskiBaeTces (asoil BENopa.

Hns onenkn Hecymeil cnocofHOCTH MPYHTOBOTO OCHOBAHHA HEoOXOIHMO YMETh
ONPellelIATE HANPAKEHHOE COCTOAHHE B MACCHBE I'PYHTA OT JeHCTEHA Pa3jTHYHEIX
BHCUIHMX HArpY30K, NPHIOKEHHEX K ocHoBanmi. Hanbonee BamHBIMH 11A
pacuerTos (YHIAMEHTOE M HX OCHOBAHHWI ABIAOTCA BEPTHKANLHBIE HANPAKEHHA,
BOZHHKAMOIIHE B OCHOBAHHAX dyHIaMeHTOB.

IMpunoscenne b2

Mpumep 1. OUeHHTE HHAEHEPHO-TEONOTHYECKHE YCIOBHA CTPOHTEIBHON
nnomwankd 1 (pue. 1.13), gaHHEIE 0 MPYHTAX KOTopoii npHeegeHH B Tabn. 1.8,



Pewenue, Brauane OIIpeae M BHI IPYHTA, OUEHHM COCTOSHHE H BhISCHHM
CBOHCTBA OTAENbHBIX CIIOEB, 34TEM JaHM ODILYI) OLUSHKY FPYHTOBBIX YCIOBHH
CTPOMTENBHONH nuomanky 1.

1. Tepaetii cnoii rpyaTa (o6pasen 1), ckpammna 1, rinyduHa oThopa obpazia 1,5
M. OnpefeuM YHCA0 IUTACTHYHOCTH no dopmyne (1.7): {,=0;
CNenoBaTe/ibHO, TPYHT IMecyaHbIi.

Bua mecwaHoro rpyHTa VeTAHABIHBAEM MO TPaHYIOMETPHUECKOMY COCTABY:
yacTHL (,3 MM comepmured 22%; 025 MM — 47%: 0,1 MM — 67%. Taxkum
obpazoM, sacTau 0,1 MM cogepwuTea MeHee 75%, 4To no Tadn, 1.3 COOTBETCTRYET
NEUIEBATOMY TIECKY.

Koadupuument nopucroctd no dopuyne (1.3)

e= 2ﬁ§§{1+n.|5}—1:n.555

yre no Tabn. 1.4 cooreercreyeT necuaHomy GWHTY cpeniell MAOTHOCTH.
OnpejienaeM cTenens saakHocTH no dopayne (1.4):

S, = 0,15 « 2680/(0,666 1000) = 0,604,
910 o Tabn, 1.5 cooTBeTeTBYeT BIAKHOMY MecKy.

OKOHYATENEHO  YCTAHABIHMBAEM: TPYHT — TecOK TWbUICBAaTHIA, CpegHeii
MIOTHOCTH, BNAMKHBIH H MOMET CIYKHTE CTECTBEHHEIM OCHOBAHWEM,

2. Bropoit croii rpynra (oGpazen 2), cksamuna |, rmy6una orGopa obpasua 4 u.
OnpeaenseM umcno nnactuunoct: 1, = 0,18-0,13 = 0,05; no Ttabn. 1.2
KnaccHMHOHPYeM PYHT KaK CVIIech,

Haxonum koadipuument nopucrocty

7
2720 (1 L 0.16)~1=0.618

g =

1950

Pug, 1. 13, Teosorwasckal

PEIPEs CTPOHTENLHOH
miponanks |k nprsiepy 1)

OnpepenseM noxkazatens Tekydectd no gopmyne (1.8):
/ _ﬂ-lﬁ—ﬂ-li_uﬁ

L 0.18-0.13
HUTO MO 'I'Elﬁ.l]. I'El KHFEIET'EpHS}"E'I Fp}"HT, Hﬂ}{ﬂ.I[HlLIHﬁEH B MNTACTHYHOM COCTODSHHH.



Tabnuua 1.8
Taxnsic maGopETOPACTD NECNCIORIHNA TPYHTOE

FayGun Copepaanye, %, YJACTHL PATMEPOM, MM
e GHB}:EH{H 'l:lle:Jpa = [ ] 005 (.01
uﬁpmu'ﬂ 1 ﬂ_.:l* {I',Ej' .,] - " = 5 =
i | fobpasu| 102 | 205\ o55 | g1 | 05 | 0001 | 0005 |07
A, M
Moomagka Ne 1 {npusep 1)
| | 1.5 ] 20 25 20 20 i1 | 1
2 | 4 - 3 11 36 24 8 12 (7]
3 2 4] - 3 9 T3 10 | 1 |
4 2 L0 - 04 0,2 0,6 10 e 12 74,6
[Mnomanka Ne 2 (npuMep 2)
5 3 35 1.2 27 28 39 2.8 1 L 2
] 3 1,3 - [ 10 15 10 20 L3 20
7 4 [ - l 3 g 13 25 L& 31
Bnawnocte, %, va|  [MnoTHocTs, Koad | Koaddiw,
Iviin FpaHHLE Krim Bna | - went | Moayie
Me Me Ha — #- | uHenT|oTHooHTen | obmed
obpasy |ckBLkH | oTOOpa * HoeT |une-|  eHOH  |Dedwopma
Hw | | ofipasy Tamc packaTeie| wx |EctecTne b, %, |Tpaun|caomaemo|  wim
a s | CTHWL | anHs, We |uacTHU| HHAR, P [T e T e | EMITa
P» sic | MIa
Moomamea Mo 1 {npasep 1)
1 1 1.5 { 0 2680 | 1850 [ 15 [7v10”] 0,0493 10
2 I 4 18 13 | 2720 1950 | 16 [NV opdas | 12
3 2 & 0 1] 2620 | 2000 | 22 [8+107] 00231 18
4 2 10 36 22 2780 | 2000 | 28 [2*10°] 00207 14
[Mnowanka Ne 2 (npuvep 2)
5 3 1.5 0 ] 2660 204080 22 |e=10*| 00294 0
—
6 3 || 85 | 32 9 | z7o0 | 1870 | 25 [FWY| oos17 | 12
7 | & ||l w | s 23 | 2750 | 2000 | 27 [N o021 | 205

OxoHYATENBEHO YCTAHABNHBAEM: TPYHT - CyNech B MIACTHYHOM COCTOAHHH M
MOKET CIIYHHTh eCTeCTECHHBIM OCHOBAHHEM.

3, Tpetnii cioif rpynTa (o6pazen 3), cksaxuua 1, rmyGuna orbopa obpasiia 6 M.
OnpenengeM Mcno naacTHaHoCTH: [, = ()] CcAel0BATENBHO, TPYHT necyaHsli.
By mecuaHoro rpyHTa YCTAHAB/IMBAEM [0 TIPaHyIOMETPHHECKOMY COCTaBY:
gactun, 0,5 MM comepaurea 3%: 0,25 mm — 12%; 0,1 MM — 87%. Takmm
obpazoM, qacTiu 0,1 MM coaepKHTCA donee 75%, uro no Tabmn. 1.3 COOTBETCTEYET
METKOMY NECKY.

KoaddHiHeHT NOpHCTOCTH

2620

2000
YTO COOTBETCTBYET ILIOTHOMY MECKY.
Crenedb BIAKHOCTH

e= (140.22)-1=0.598



¢ . 022:2620 _

§ =———=0.963
0.598 - 1000
9T o Tabn. 1.5 cooTBETCTBYET HACKIEHHOMY BOJOH Necky.
OKoH4aTeNBHO  YCTAHABIMBAEM:  TPYHT - [ECOK MeKHil, IUIOTHBIHA,

HACHILEHHEIA BOJOH H MOMKET CTYKHTE ECTECTREHHBIM OCHOBAHHEM.
4. Herpeproifi cnoit rpyuta (obpaseny  4), cusammna 4, roybuHa oTOopa
obpazua 10 m. OnpenmengeM YHCAO IUIACTHYHOCTH:
1,=036-022=0.14

Mo Tabn. 1.2 knaccudumMpyeM rpyHT Kak CYTIHHOK.
Haxomum koadupunment nopueroctn

=ETED[1+0.EE}~1:G.??9
2000

e

IMorasarens TeKYYECTH
; _028-022

Y 036-0.22
4To No Tatn. 1.6 coOTBEeTCTBYET CYIMIHHKY TYTOIIaCTHYHOMY.
OxoHYaTeNBHO YCTAHABIMBACM, TPYHT — CYTJIMHOK TYTOMIACTHYHEIA H MOJKET
CIYAEHTE CCTCCTBCHHBIM OCHOBAHHCM.
(}EII.EE.H OLUEHKA ETPDHTE.‘II:HDE MACIAAKH 1; COrfnacHo MEQOrHMeCEOMY pazpesy
momanka (cM.  pHe.  1.13)  XapakTepHsyeTcs CHOKOHHEIM  pensedoM ¢
abcomoTHeIMH  oTMeTkamu  130,5...130,8. I'pyHTE  HMMEWT  CAOMCTOE
HAMJIACTOBAHHE ¢ BEUICPMAHHEIM 3aNeraHneM TPYHTOB. Kakaeii M3 cloes Moier
CIYAHTE eCTECTBEHHBIM OCHOBAHHEM.

0.6

Hpuwionwcenue b3

Mpumep 2. OueHHTE HHMEHEPHO-TEONOTHYECKHE YCJAO0BHE CTPOMTEILHOH
nnomanky 2 (puc. 1, 14), naHHEIe 0 rpyHTax KoTOpoil npHBeaeHH B Tabn. 1.8,
Perenye. ONpeiennaM BHI FPYHTA, OLEHUM COCTONHHE H BRIACHHM CBOMACTBA
OTIENbHEIX CTI0EB IPYHTA.

1. Ieperiii cnodi rpydTa (o6pasew, 5), ckBaxuna 3, roydnaa orbopa obpazua 1,5
M. Onpenenses yHeno naactHyHocTH:[;=0; ciefoBaTenbHO, IPYHT NecYaHbIH.

Bia necuaHoro rpyHTa VCTAHABIWBAEM [0 TPaHYIOMETPHYECKOMY COCTaBY:
gactun, 0,5 MM copepintea 28,2%; 0,25 MM — 57,2%. Taxum obpasom, HacTHil
0,25 mm copepautea Gonee 50%, uto no Tabn. 1.3 cooTBeTCTBYET IECKY cpenHe
KPYITHOCTH.

KoaddHuHeHT NOpHCTOCTH

e=3@[1+n,22]—i=u.ﬁﬁa
2000

yTo no Tabn. 1.4 cooTBETCTEYET NECKy cpejiHell NIoTHOCTH.

CTenent BIaXHOCTH
N 0.22-2660
" 0.663-1000



4TO N0 Tabi. 1.5 XxapaktepHo /118 Mecka, HACHIIEHHOMD BOIOH,

OKOHYATENEHO YCTaHABIHBACM: TPYHT — necok cpemHedl KpymHOCTH, cpenHeil
TIOTHOCTH, HACBIMIEHHBIH BOJOH H MOMKET CIVKHTh €CTECTBEHHBIM OCHOBAHHEM.

2.Bropoii cnoii rpysta  (o6pasen 6), ckpakmaa 3, riyGuHa otHopa ofpasia 6,5
M. OnpesensieM 4Heno miacTHutoceTt: I, = 0,32 - 0,19 = 0,13

o tabn. 1.2 knaccndmuupyeM rpyHT Kak CYTITHHOK.

Koadduument nopucroctn

2700
e=——(1+0.25)-1=0.805

1870

[lokazarens Texydectn
25-0,
pn M s
0.32-0.19
HTO M0 TA0M. 1.6 cooTBETCTRYET CYTNHHKY TYTOMIACTHYHOM ¥.
OxoHYaTeNnBHO  YCTAHABNHBAEM: TPYHT —  CYTIHHOK TYTOILTACTHYHBIH M

MOMKET CAYHHTE €CTECTBEHHBIM OCHOBAHHEM,

3. Tperwii cnoii rpynra (oGpasen 7), ckpamuna 4, rnyGuua orbopa obpasua 10
M. Onpenensem YMCao MIACTHYHOCTH' ,=043-023=02.

[To Tabn. 1.2 knaccudmumpyeM CpyHT Kak [JIHHY.

Ko (hHIMeHT NOPHCTOCTH

e=@{1 +0.27) - 1=10.746
1870
[Mokazarens Tekyvectu
_027-023
Y0.43-0.23
4ro no Tabin. 1.6 cooTBeTCTBYET NOMYTBepaoH rHie.
OxoH4aTeNbHO yCTaHABIHBAEM: TPYHT — [JIMHA TOAYTBEPIAd M MOKET

CAYAHTH ECTECTBEHHBIM OCHOBAHHEM.

Ofmans olUeHKa CTPOHTENEROH NI0WATKA 2 COPNacHD Te0NorHYeCKOMY paspesy
nnomanka (eM. puc. 1, 14) xapakTepHayeTca cCnokoiiHeIM pensedioM ©
abcomoTHEIMH oTMeTkamu 115,7... 116, I'pyHTH HMEIOT CIIOHCTOE HAMIACTOBAHHE
C BBUIC[KAHHBIM 3ajieradHHeM TPYHTOB. Kawiuiii M3 CI0EB MOXCT CIYKHTE
ECTECTBEHHBIM OCHOBAHHEM.

Puc. 1, 14. leonorsmeckafl
PE3RE3 CTPOHTCARNGH MAGIA KK
(k. peowepy. 2).




Hpunoscenue b4

Y CIoBHEIE pacHeTHbIe CONPOTHRIIEHHA MEeCHaHbIX I'PyHTOBR

[lecuyansie rpyaTE

1

Ry, MITa

MIOTHEIE cpelHeH MIOTHOCTH
Kpynusie (He3aBHCHMO OT BIAKHOCTH) 0,6 0,5
Cpenneil KpYIHOCTH (HE3aBHCHMO OT 0.5 0.4
BIAHHOCTH) i :

Menkne: ManoBnaxHBIE BIakHBIE H 0.4 0.3

HACHILIEHHElE BOI0H 0,3 0,2

i 0,3 0,25

[Te1eBaTrIe; MATOBIAKHEIE BIAAHEIE 0.2 0.15
HACKIIEHHEIE BOAOH 2 :

“‘ A 0,15 0,1

[muoxcernte B3

YcnoBHBIE pACHETHEIE COTTPOTHRICHHA MBLUICBATO-TITHHHCTRIX [PYHTOB
VCIOBHEE PacteTHbIE CONPOTHRICHHS MNbUIEBATO-TIHHHCTEIX IPYHTOB

R, , MIla, npn
[MEUICBATO-T IHHHCTES Eﬂ::li"hmmﬂ: [OKAIATeNH TEKYHECTH
EPYHTH RN ¢ J,=0 Jp=1
0.7 0,25 0.2
le]‘ uis ﬂ-}s 0,25
0,7 0,25 0,18
I 0,3 0,6 "4
0,6 0,5 0,3
0,8 0,3 0
1,1 0,25 0,1

Mpumcsanne: [ NBUTEBETO-TANHRCTEX [PYHTOB C [POMEKYTOMHEMH IHAHCHUAMH €u J,
NOMYCKAETCH OOPEILANTE 3HAYCHHE g , IALIYACE HHTCpNoAAUMER B Ha%wade Do € LA IHaYeHui ;=

Own g, = 1, 3arem no J | Mesiy NOMYYEHHKMH JHINEHRAMK ), AR J,=0m g =1




lpunoycenne B6

HopMaTHBHEIE 3HAYEHHA yAETBHBIX clenieduii ¢, MIla, YINIOB BHYTPEHHETO

TPEHHA @, Ipal, H Mogyned nedopmanmu F, Mlla, necuansx rpynTon

. igiaicien JHaueHne XapaKTepHCTHE NpH KosddHIHeHTe
CCKH W NOPHCTOCTH &
0,45 0,55 0,65 0,75
['pasenucTeie H En 0,002 0,001 % )
KpYNHBIe Py 43 40 38 -
E 50 40 30
Cpenneii Cy 0,003 0,002 0,001 -
Pn 40 38 35 -
] E 50 40 30
Ca 0,006 0,004 0,002 -
Menkue @y 38 36 32 28
E 48 38 28 18
s 0,008 0,006 0,004 | 0,002
Ieinepateie @y 36 34 30 26
E 39 28 18 11

Hpuwroncenue 57
HopMaTHBHEIE 3HAYEHHA MOJYIA JedhOopMalliy NHICBATO-TTHHACTHIX IPYHTOR

Hanueosanne Moayne aedopsmaunn rpyuros £, Mlla npu
e e KOY(MpHLIHEHTE IIOPHCTOCTH €, PABHOM
HOPMATHBHBIX '
FHAYCHHHA HX
okt 0,35 0,45 [0,5510,65(0,75|0,85(0,95|1,05
Cynecn | 0=<1,<0,75 - 32 24 | 16 10 ) - -
0= 1,=0,25 34 27 | 22 17 | 14 | 11
D’EHH 0,25< 1,<0,5 - 20 los| 3 | @ |3 E | -
0,5<1,<0,75 - - 17 12 a8 6 5
0<I,=0.25 28 | 24 | 21 18 1 112
Unuuer |0,25< 10,5 - - - 21 18 | 15 12 9
0,5<1;=0,75 - - 15 | 12 9 7




Hpuioxcenue b8

HopMaTHEHEE 3HAMEHHA YOENBHRIX CUenieHui ¢, MIla, yrios BHyTpeHHero
TPeHHA @, rpaf, U moayned nedopmainy £, Mlla, necyansix rpyuros

_ Wi 3nauenne ;-;apanepﬂcr@ npH Ko3gupHuHeHTE
leckw Sl TOPHCTOCTH €

0,45 0,55 0,65 0,75
[paBenucThie 1 ;"’ G,Egi ﬂ._.:}]g ! 313 :
i E 50 40 30 :
Cpenues Cn 0,003 0,002 0,001 -
KPYITHOCTH En 10 28 A2 2
E 50 40 30 -
Ch 0,006 0,004 0,002 -
Menkne P 38 36 32 28
E 48 38 28 18

Cn 0,008 0,006 0,004 | 0,002
[Meinepateie iy 36 34 30 26
E 39 28 18 11

Hpuaroncenue b9

HopmaTuBHEIE 3HAMEHHA YAENBHBIX clenneHuid c,, Mlla, yrnos suyTpeHunero
TpeHHA @, I'Pajl, NbLIEBATO-IIHHHCTEIX IPYHTOB

[Teinesaro- Xapak- 3HAYeHHA XAPAKTEPHCTHR IPYHTOB MMPH
IMHHHACTEIE | TEPHCTH KoadupHUHEHTe MOPHCTOCTH &

IPYHTEI Ka 0,45 | 0,35 0,63 0,75 | 0,85 [095] 1,05
Cynecu: ¢, [0,021]0,017 | 0,015 [ 0,013 - - -
0<1,=0,25 (i 30 29 27 24 - - -
0,25< 1;<0,75 c, 10,019/ 0,015 001 [0011[0,009]| - -

P 28 26 324 21 18 - -
CyriIHHKH: c, 0,047 0,037 | 0,031 | 0,025 | 0,022 |0,019] -
O<I;<0,25 @y 26 23 24 23 22 20 -
c, (0,039 0,03 0,02 0,02 | 0,01 (0,01 -
0,25< I; <0,5 0. | 24| 4 8 3 5 5 |




0,5<l;=0,75 & - 23 22 21 19 17 10,012
i i - e 12
- 0,02 | 0,02 | 0,01 | 0,01
- 5 18 6 4
' g : 19 16 14
[ MHHEL: . B - 0,08 | 006 | 0,05 | 0,04 | 0,04 |0,036|
0<I;<0,25 o, - 1 8 4 . 7 1 14
21 20 19 18 16
0,25<,<0,5 “ 1. 10,032
e, . - 0,05 | 0,05 | 0,04 003 |11
0,5<l; =0,75 c, - - 7 17 3 1 0,029
@, - - 18 0,04 | 16 14 7
- 0,04 |1 0,03 | 0,03
5 14 6 3
15 12 19
i HMpunoxcenue 510
JuadeHHe KOIPOHIUHEHTOR YCnoBKA paboTsl ¥, H ¥,y
' ' ¥ ez AVIA 3NAHUA |
COOpYHREeHHH C
Fovirt Y el ecTrol
. i KOHCTPYKTHBHOMN
_ f_,._- _ cxemodlt mpu L/H
B ' ' ' >4 I'=1,5
KpynmaooGioMOYHEIE C MECUaHBIM : T T
JATNOJHHTENEM H NECHAHRBIE, KpoMe 1,4 1,2 1.4
MENKHX H OLEIEBRIX - ;
| TTeckn MenkHe G - 1,3 1,1 1,3
| Mecku muunesatsie: { 3
MANORNAKHEIE H BRIaXHLIE 1,25 1 12
HAchIMEHHEIE BONOH 1,1 1 1,2
| TInineBaTO-TIMHHCTEIE, & TAKKe - '
KpYNHOo0G10-MOYHEIE © MELIEBATO-
IMHHACTEIM 3ANOIHHATEISM: - 1.25 1 1.1
1. =0,25 = : 12 1 1.1
0,25<l, <0,5 1.1 1 1
| [ >0,5

[pusmedanns: 1. 3napus @ COOpYMEHHA CHMHTAIOTCA MECTKHMH, CCIH KOHCTDYKLMH
CRCHHANLHO NPHCNOCOGNEHE K BOCIPHATHAM AONOJHHTENRHEIX YCHIHA OT ACQOpMALHH
ocroparma. 2. [lna 3namii ¢ rubkoli koHCTpYKTHBHOH cXemol nputHMator y . = 1.3. Tlpu

NpOMEKYTOSHEIX 3HAYEHHAX oTHOweHus L/H (AnuuHa 3zanms W ero BEICOTE): AHAYEHHSA
xooddHIHCHT §_, ONPENEINETCH HHTCPNONALACH.



Tpunoxcenne 511
3rauenie KoahGHUEEHTOR M ; M q M,

Py TPl M, Mq M, @, . TPal Mr Mq M,
0 10 I “[314 . |10 0,18 1,73 4,17
] 0,01 1,06 3,23 11 0,21 1,83 4,29
2 0,03 L2 " {3328 |12 0,23 1,94 4,42
3 0,04 1,18 3,41 i S 06 2,05 4,55
4 0,06 1,25 3,51 14 0,29 2,17 4,69
5 0,08 1,32 3,61 15 0,32 2,3 4,84
6 0,1 1,39 3,71 16 0,36 2,43 4,99
7 0,12 1,47 3,82 17 0,39 2.57 5,15
8 0,14 1,55 3,93 18 0,43 2,73 5,31
9 0,16 1,64 4,05 19 0,47 2,89 3,48
20 0,51 3,06 5,66 33 1,44 6,76 8,38
21 0,56 3,24 5,84 34 1,55 7,22 9,22
22 - 0,61 3,44 6,04 35 1,68 7,71 9,58
23 0,69 3,65 | 624 36 1,81 8,24 9,97
24 0,72 | 3,87 645. |37 - 1,95 8,81 10,37
25 0,78 | 4,11 6,67 |38 2,11 9,44 10,8
26 0,84 4,37 6,9 39 228 | 10,11 11,25
27 0,91 4,64 7.14 | 40 2,46 10,85 11,73
28 0,98 4,93 7.4 41 2,66 11,64 | 12,24
29 1,06 5,25 7,67 42 2,88 12,51 12,79
30 1,15 5,59 7,95 43 3,12 13,46 | 13,37
31 11,24 5,95 8,24 44 3,38 14,5 13,98
32 1,34 6,34 8,55 45 3,66 15,64 | 14,64
Ipunodicenue 512

VenosHeie rpaduaeckie obo3natieHnA NPYHTOB N0 rocT 21.302 - 96

Moriimagd
s V22 o




HHpunoncenue Bl

100 M, KpoMe YKa3aHHEIX B 1. 4 0 3

- Ipemenshnle GedopMaiy
CoopyseHHA [MpenensHkie AehopMalHi OCHOBAHHS
OTHOCHTE B~ H'F*H l.h Bpﬁ,][l-lﬂ,ﬂ
HaA ocamka
el 8, ,CM
0Caliok
(As/ L),
1. TIpoM3BOACTBEHHBIC K IPAKTAHCKHE | -
OAHOITAKHEIE M MHOTOITAMHELE 3 JAHWA
C MIONTHKIM KApKacOoM:
#ene3o0eTOHHEIM 0,002 - (8)
CTANLHBIM 0,004 - (12)
2. 3paHMs H CODPYMEHHH, B 0,006 - (15)
KOHCTPYKLMAX KOTOPBIX HE BOIHMKAIOT
YCHITHA OT HEPaBHOMEPHRIX 0C3A0K
3.  Muorostaxmste GeckapkacHkle
IMAHMA ¢ HECYIIHMH CTEHAMH H3!
KpYIHLIX MaHenei 0,0016 0,005 10
KpynHeiX 610KOB HIH KHPOHIHOH 0,002 0,005 10
- knamkm Ge3 apMHpOBAHHS ;
TO %€, ¢ APMHPOBAHHEM H 0,0024 0,005 15
YCTpOHCTBOM #ele300eTOHHBIX
MOACOB
4. DnepaTophl M3 MENEI00ETOHHBIX
KOHCTPYKIH:
paGodee 30aHHE H CHIOBOH xnpn:.rr.: 0,003 40
MOHOMHTHOH KOHCTPYKLMH Ha
onHoH dyHIaMeHTHON MIHTE
TO #e, cOOpHOH KOHCTPYKUHH - 0,003 30
OTHEABHO CTOALHA CHAOCHRIA 0,004 40
KOPITYC MOHOMHTHOH KOHCTPYKITHH
TO #e, COOpHOH KOHCTPYKLHH 0,004 30
OTACNBHD CTOAINee pabotee 30aHHe | - 0,004 25
5. [Iumossie TpyDEl BRICOTOMH, M: -
H=100 - 0,005 40
100<H =200 - 12H 30
200<H <300 . 12H 120
300<H - 112H 10
6. MecTkHe cOOPYMEHHA BHICOTOH A0 | - 0.004 20




7 AHTEHHBIE COODYMEHHA CBAIH:

CTBOJILT MaHT Ja3eMICHHBIE - 0,002 20
T0 We, WEKTPHIECKHE - - 0,001 10
HIONHPOBAHHELE

[IpEMesaHHe. B cro0kax JaHo 3HaYeHHE MaKCHMATEHON OCANKH 80 o

HMpunoxcenue B2
PasMepel, M, A Macca, Kr, Gnokos GETOHHBIX INA CTEH NOABATOR

Mapka Gnoxa b | h Macca

$BC- 0,3 2,38 0,58 980
0,3 ' 0,88 0,58 320
0.4 2,38 0,58 1300
04 0,88 0,58 420
0,5 2,38 0,58 1630
0,5 0,88 0,58 520
0.6 2,38 0,58 1960
0,6 0,38 0,58 620
0.4 1,18 0,28 320
0,5 1,18 0,28 4400
0.6 1,18 0,28 . 490

"®EB 0,4 0,88 0,58 -

0,5 0,88 0,58 -
0,6 0,88 0,58 -

@Bl 0.4 2,38 0,58 =
0,5 2,38 0,58 .
0,6 2,38 0,58 | -




_ Hpunoxcenue B3
[lnnTe #ene3ofeToHHbIE M8 TIEHTOYHBIX (YHIAMEHTOR i

PaaMmepsl, M Macca
. Obuem |-
Mapxa UTHTEL,
Cxema rnsTE | b ' h . Ea’r:‘m i
238 | 0.3 - 0,415 1070
Q624 0,6 | 1,18 | 0,3 - 0,205 530
QJl6.12 238 | 0,3 - 0,557 1430
DJig24 | 0,6 | 1,18 | 0,3 - 0,274 710
QJI8.12
0,8
0,8

dIo24 | 1 | 238 03| 02| 0,608 1580
dmoarz | 1 | 1,18 03| 02|03 790
dnz224| 1,2 | 238 03 | 0,3 | 0,703 1820
om21z | 1,2°) 1,18 | 0,3 | 0,3 | 0,347 900
OM424 | 1,4 | 238 | 03 | 0,3 | 0,845 2180
[ ‘@412 | 1,4 | 1,08 | 0,3 | 0,3 | 0,416 1080
OM624| 1,6 1238 |03 | 0,3 | 0,987 2530
®Mme612 | 1,6 [ 1,18 | 0,3 | 0,3 | 0,486 1260

Q20,12 2 1,18 |05 |05 | 0,975 2540
@412 | 24 | 1,18 |05 |07 | 1,138 3000
2812 | 2,8 1,18 (05 |07 | 1,369 3550
ps202 | 321 1,18 |05 |07 | 1,6 4140




DyHAAMEHTHEIE KT H Gamm

akH 00 KoMoHb] anaHHH

Mpunoxcenue B4

[ Cxema mnuTHl Mapka < | PasMepbl, M Tasne- | Jomy- !
' MAHTH HME Ha cEa-
rpyHT | embi
oT Bhi- ﬂﬁu!u,
HOpMa- | JNeT M
b ) " THEHBIX | EOHCO-
Harpy- | JE,
30K, | AwM
MIla |
A 0,9 0.9 0.9 - - 0,25
b 1,2 1,2 0,9 - - 0,34
$I120-20 2 2 0.3 0.2 0,61 1.2
. 035 0,41
OII22-22 2,2 2.2 03 0,2 0,71 | 145
0,35 0,51
DI124-12 1,19 24 0,3 0,35 04 | 086
OI128-12 1,19 2.8 0,3 0,3 0.5 0,1
OI132-12 1,19 3,2 0,3 0,25 0,7 1,14
@®T16-18 1,6 1,8 0,58
CE3-8 0,78 078 | 0,58 - - 0,35
CBl12-12 1,18 1,18 | 0,58 0.81




PasMephl Gy HIAMEHTOR 104 KONOHHB! KAPKACHLIX 3AaHHA

Hpuwnoxcenie BS

DCEHD Mapka Pazmepsl, M ObneM |.
T (& |#h [® |# [Bz [H Egmﬂ&
“hAG-] 5 |29
DAG-2 1.8 |32
DAE-3 2.4 |3,6
24 |21 1,5 |15 |03 |03
DA6-4 3 4,1
DAG-5 36 |46
| DAG-6 42 | 5.1
DAT-1 L5 |32
GAT-2 L8 3,3
DAT-3 24 | 4
27 |21 |18 |15 |03 |03
DAT-4 3 4.5
DAT-5 36 | 4,9
DAT-6 42 |54
' e
DAS-1 155135
DAS-2 1,8 |37
DAS-3 24 |42
27 |24 | 1,8 [1,5 |03 |03 |
DAE-4 3 4,7
DAB-H 42" |57
DAD-1 1,5 | 3,8
DAD-2 1,8 | 4,1
DA9-3 24 |46
3 24 |21 |15 (03 |03 :
DA9-4 : 3 .:FS5
DAY-5 36 |55
DAS-H 42 |6




HApuwasncenue Bé

I_C_ﬁgpn-::—mu AMEHTEL .
oK hlapxa Prasepi, M Hmm—|
b kb |4 |8 c D by
MEHTE,
- " T
ks 1,3 0151 02 | 319
l — Bo17 |17 045 | 0275 | 005 |04 | 417
| w2 (21 : 0,05 | 0.65 | 549
2013 13 ; 0,15 | 02 305
L | 2017 1,7 | 1,05 | DS 0,225 | 0,05 04 | 404
221 |21 0,045 | 0,65 | 5,35
113 0,45 | 0,273 3,19
i 1,3 0,15 02
5 113 0,55 | 0225 3,05
L. )
Hpunoscenue I'l
Db JIA PacsETd Ay GHHB IR0 oS wnnmﬂ-mnk.
[Koucrpysrimic T AR HOMCIIEHMA, IPMMBIKAOTIE T K HApyEHLM
0 men_mwmn
COOpYREHHR _rewmepatype soayxa, 7C
s -5 0 £ | 10 i5 In
Bonee
Bes moisnna ¢ mdLEamMm,
YETPAHDBACMUIMIL:
HA TRy HTE 1 0% g 0.7 0,6 0,5
Hi NATHX 0O MPYITY l 1 09'| 03 o7 | bE
[0 YTSIIEHAOMY | R | 1 (1K) 0,8 0.7
L EOTRBOMY

oo | o8 | o7 | os | @5 | 04

memmnmwmﬂ“mﬂmﬂhwm e
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[ prysTes

Triyfnsa meMHEER (Y HEEMENT2 TRE

. roylitie  pOCOONOMEHHY  YPORHS
IPYMIOBLTE BOL oy, 5

Cragblie,  KpYITHOOGA0Mo e [ et Gt Gk o td
"| mecumumam SAOOAHHTENEM,  (ECKH

[PARSHCTRIE, KPYIHME ®  cpedHell ™ mﬁmnw
| Tlecks meakne 1 MLUISBETLIE He 1am

Cynech ¢ nokzaTessy TexylecT: = 0 .l;:mn-r
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o= 025 y

1< 0.2 He Mewee d; |
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Tiprmestiaes;, | B caysise poonmemss rmyfiiiid ancsHe
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Koapduumenr &

b Kosddmuuent ¢ ins GyHIaMeHTOR
£=2z1b pAMOYTONBHEIX € COOTHOIISHHEM CTOPOH TIEHTOY-
KPYIIILIX n=1/b, papusiM HEIX
1,0 L4 18 |24 |32 |5 (7 210)
0 1,000 1,000 | 1,000 | 1,000 1,000 | 1,000 | 1,000 1,000
0,4 0,949 | 0,960 | 0,972 0,975 | 0,976 | 0,977 0977 | 0977
0,8 0,756 | 0,800 | 0,848 0,866 | 0,876 | 0,879 0,881 0,881
= 0,547 | 0,606 | 0,682 | 0,717 0,739 [ 0,749 | 0,754 | 075
1,6 0,390 | 0,449 | 0,532 | 0,578 0,612 | 0,629 | 0,639. 0,642
2,0 0,285 | 0,336 | 0414 0,463 | 0,505 | 0,530 0,545 0,550
24 | 0214 | 0257 | 0325 0374|0419 | 0,449 | 0,470 0477 |
28 | 0,165 | 0201 | 0,260 |0,304 0,349 | 0,383 0,410 | 0,420
32 | 0.130 | 0,160 | 0210 | 0,251 | 0,294 | 0,329 | 0,360 0,374
3,6 0.106 | 0,131 | 0,173 | 0,209'| 0,250 [ 0,285 | 0,319 0,337
|40 0.087 | 0,108 | 0,145 | 0,176 | 0,214 | 0,248 } 0,285 0,306
4.4 0073 | 0.091 | 0,123 | 0,150 | 0,185 [0.218 | 0,255 | 0.280
4.8 - 0,062 0,077 | 0,105 | 0,130 0,161 | 0,192 { 0,230 0,258
b 0,053 0,067 | 0,091 | 0,113 0,141 | 0,170 | 0,208 0,239
5,6 0,046 0,058 | 0,079 | 0,099 0,124 | 0,152 | 0,189 0,223
6,0 0,040 0,051 0,070 | 0,087 0,110 | 0,136 | 0,173 0,208 |
6.4 0,036 0,045 0,062 | 0,077 | 0,099 0,122 | 0,158 0,196
6,8 0,031 0,040 | 0,055 | 0,064 | 0,088 0,110 | 0,145 0,185




7.2 0,028 | 0,036 | 0,049 | 0,062 | 0,080 | 0,100 | 0,133 | 0,175
7.6 0,024 | 0,032 | 0,044 | 0,056 | 0;072 | 0,091 | 0,123 | 0,166
2,0 0,022 | 0,029 | 0,040 | 0,051 | 0,066 | 0,084 | 0,113 | 0,158
8.4 0,021 | 0,026 | 0,037 [0,046 |.0,060 |0,077 | 0,105 | 0,150
3.8 0,019 | 0,024 | 0,033 {0,042 | 0,055 | 0,071 | 0,098 0,143
92 | 0,017 | 0,022 | 0,031 | 0,039 | 0,051 |0,065] 0,091 | 0,137
96 | 0016 | 0,020 | 0,028 | 0,036 0,047 | 0,060 | 0,085 0,132
10,0 0,015 | 0,019 | 0,026 | 0,033 | 0,043 | 0,056 | 0,079 { 0,126
10,4 0,014 | 0017 | 0:024 -] 0,031-] 0,040 | 0,052 | 0,074 | 0,122
10,8 0,013 | 0,016 |- 0,022 [0,029 ] 0037 | 0,049-| 0,069 | 0,117
11,2 0,012 | 0,015 | 0,021 | 0,027 | 0,035 | 0,045 | 0,065 } 0,113
11,6 0,011 | 0,014 | 0,020 | 0,025 | 0,033 | 0,042 | 0,061 | - 0,109
12,0 0,010 | 0,013 | 0,018 | 0,023 | 0,031} 0,040 | 0,058:| 0,106

Npumesania: 1. B Tafinuue obousaueno:b — mApE” L maameTp. dyHaamceTs, [~ A
dyraamcrme 2. A $YHIIMCHTOR, HMEMMY OOAOMBY B JopME MPABHABHOTD MHOTOYTORLHHES ©
Momaaso A, JHaMCHAR ( NPRAMMAKTCH KK A8 KpYrisX (yHIAMEHTOR PRIHYCOM ruddlx 3
Tl NpOMeKRyTONHLD. 3nNdennl 1 7] koodUUASHT @ ONPECIAcTCR No HEFTEIOANLME,

MMpuroscenue J2

FuavcHnA k.
OTHOCHTENBHAR RLICOTa cnor & =2H/Db ke
0<& =05 ' 1.3
0,5<&" =1 14
1<&" =2 1.3
2<& =3 12
3<£f <5 1,1
g >3 1
Tpunoxcenue 3
Inagenne ky
CpenHes IHAHCHHE MOy | ky mpM dyynnaMena b, M, paRHOH |
EedOpMAIHE TPYHTA OCHOBIHHA b1 =F=15 b>=15
E, MIla ;
<10 1 1 i
=10 1 1,35 1,5




Mpunoxcense J4

Fnagcuna k
k_ans dyHIAMEHTOR
*f MPAMOYTOTEHET © COOTHOMEHHEM CTOpOH TIEHTOM ML
KpyTIRD n=1/b, pasrsm npH
1 14 | 18 | 24 | 32 | 5 n=10
0,0 0,000 | 0,000:{.0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000
0.4 0,000 | 0,100 | 0,100 | 0,100 | 0,100 | 0,100 | 0,100 0,104
0.8 0,179 | 0,200 | 0,200 | 0,200 | 0,200 | 0,200 | 0,200 0,208
1,2 0,266 | 0,299 | 0,300 | 0,300 | 0,300 | 0,300 | 0,300 | 0311
1,8 0,348 | 0,380 | 0,394 | 0,397 | 0,397 | 0,397 | 0,397 0412
20 0411 0,446 | 0472 | 0,482 | 0,486 | 0,486 | 0,486 | 0,511
2.4 0,461 | 0,499 | 0,538 | 0,556 | 0,565 | 0,567 | 0,567 0,605
28 0,501 | 0,542 | 0,592 | 0,618 | 0,635 | 0,640 | 0,640 0,687
3.2 0,532 | 0,577 | 0,637 0,671 | 0,696 | 0,709 | 0,702 0,763
36 0,558 | 0,606 | 0,676 | 0,717 | 0,750 | 0,768 | 0,772 0,831
4,0 0,579 0,630 | 0,708 | 0,756 | 0,796 | 0,820 0,830 0,892
4.4 0,596 | 0,650 | 0,735 | 0,789 | 0,837 | 0,867 | 0,883 0,949
4.8 0611 0,568 | 0,759 | 0,819 | 0,873 | 0,908 | 0,932 1,001
3,2 0,624 | 0,683 | 0,780 | 0,884 | 0904 | 0,948 | 0,977 1,050
5.6 0,635 | 0,697 | 0,798 | 0,867 | 0,933 | 0,981 | 1,018 F, 095
6,0 0,645 | 0,708 | 0,814 | 0,887 | 0,958 | 1,011 | 1,056 1,138
6,4 0,653 | 0,719 | 0,828 | 0,904 | 0,980 | 1,031 | 1,090 1,178
6.8 0,661 0,728 | 0,841 [ 0,920 | 1,000 | 1,065 | 1,122 1,215
72 0,668 | 0,736 | 0,852 | 0,935 | 1,019 | 1,088 | 1,152 1251
76 0,674 | 0,744 | 0,863 | 0,948 | 1,036 | 1,109 1,180 1,285
5.0 0,769 | 0,751 | 0,872 | 0,960 | 1,051 | 1,128 | 1,205 1,318
B 0,684 | 0,757 | 0,881 | 0,970 | 1,065 | 1,146 | 1,229 1,347
8.8 (0,689 | 0,762 | 0,888 | 0,980 | 1.078 | 1,162 | 1,251 | -L376
0.2 0693 | 0,768 | 0,396 | 0,989 | 1,089 | 1,178 | 1,272 1,404
9.6 0,697 | 0,772 | 0,902 | 0,998 | 1,100 | 1,192 | 1,291 1,431
10,0 0:700 | 0,777} 0908 | 1,005 | 1,110 | 1,205 | 1,309 1,456
1.0 0,705 | 0,786 {0922 | 1,022 | 1,132 | 1,233 | 1,349 1,506
12,0 0720 {0794 {0933 | 1,037 | 1,151 | 1.257 | 1,384 1,550
- Hpunoxcenue EJ
FHANEHNE PACYETHRIX COMPOTHBREHNH & ]
R nog ASHMM KoHIOoM CBAN B ceaft-obonoyes, HE SAONHSEMEIX
FayGupa GeTonow, MIla
: : HecHAHWX [PYHTOD CpenieR MIOTHOCTH
'pﬂm:l“l- qﬂ:qmﬂ [MhLAGEL
lﬂ“:lllh CTRIX R TIHhLE " | xpymaocrs MEmRHX | s
m.u:}en&m—mmnm [PYHTOB IPH NOKAIATEAS TEKYHecTH fj, PABHOM
0,1 0,2 03 04 - 0.5 06 |
3 7.3 6.6 3 ENE B3 Ll [ 06
4 2 L2
4 83 6.8 3.8 32 Z1 1,25 0.7
51 25 1.6
3 8.8 it 4 14 22 13 | 08
6,2 28 2 i
7 9.7 13 43 T 24 1.4 0,85
6.9 33 22
10 10,5 1.7 5 4 2.8 1.3 0.9
1.3 : 3.5 24
15 1,7 8.2 5.6 4.4 24 1,65 |
1.5 4
20 12,6 8,5 6,2 4.8 32 1.8 1,1
4.5 '
25 13,4 9 6.8 52 35 195 1,2
30, 14,2 9.5 74 5.6 38 2,1 1,3
35 15 10 8 1] 4,1 225 | .14

[prcnasie. Hax 4eprofl aisd IRA4EHHA R M8 MeCKOB, NOA ePTof —
MLUTEBETO — FMHHCTEIX TPYHTOR,




SECateHme PACTETINY c0 m— Mpuaewcenue E2

Cpen- | 3
mﬁ" __ Fnmvenid f mu:;mmi nosepxROCTH caall u caafi-oBonoaex, Mila
Bl L ALY MAOTHOCTH
s | Epome | meawn | phiscaa| - l:l:'l:rlﬂlm-. cp:hn:lﬁ :
pacTiO- HEX H “THX e -
nowe- | SR
il
coom, | XPY-
W 1

10CTH
Mm:]l:Em—rnmlE::'m! rﬁjrshl'mn [EPH MOEEIITENE TEEYHECTH fp, Pantos
L ) ]

uﬂ.ﬂﬂ-ﬂm 0,023 0,015 0,012 G008 :ﬂ“ﬂ-

[I'IN!I- 0,03 Q021 ooLT ooz 10,067
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TMpuseuaas: 1. Mpn onpeleiesi { rpyHTOB CREOYET PRMACTATE HA OOHOPOIHEG CNOH
rommsoR Be Gonce 2 M. 2. PacueTHOS COMPUTHBNEHHE (LOOTHAX MECHEHLE TPYHTOR 2
foxomol noBepxicCcTH cBAfl W cxiR — ofonowsk J CIEAYST YBEAWIHBATE 30% no
CRARHEIIWED O IHAYEHEAME, NpHBERCHARMEA B TAGmHIEN.

Hpunoucenue £3

Tuaacie KoMpQEIMERTOR yenosui pafoThl MRYyHTE .
Koadeemupe it yenosuf padoTel
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MBUIEBATO-TIHHKUCTEIE C MOKA3aTENEM
TexyaecTd [; =0
[Norpy:xenne MONOTaMH MOGOH

KOHCTPYKLIHM [OJIMX CBAH C OTKPRITRIM
HIDKHHM KOHLIOM NpH JHAMETpE

NMOIOCTH: o
40 cM ¥ MeHes 1 1
40 ¢M H Gonee 0,7

[Morpyenne Mo0LIM cnocoboM NOIBX
KPYTIBIX CBal € 3AKPAITLIM HEHHHM KOHIIOM
€ ycTpOHCTBOM KaMy(QUETHOTO YIIHPEHHA
Ha rmyGuue 10 M 4 Dosiee B mecyaHsIx

TPYHTaX cpeaHefi IOTHOCTH H B MLLIEBATO-
FMIMHHCTEIX TPYHTAX NPH MOKa3aTeNe TeKy-

9ECTH .......0,5 H AHAMETPE YIIMPEHHA: 0,9 1
| M HE3ABHCHMO OT YKa3aHHRIX BHzoB rpynra | 0,8 1
1,5 M B MECKAX M CYNECcAX 0,7 1

1,5 M B CYTIHHKAX H MNHHAX

Mprseyase. KosddwumenTsl 7. 0 79 118 NENEBETO-IIMHACTRIX PYHTOR ¢ NOKIIATENCM TEKYHECTH
0<ly<0.5.

Mpunoxcenue E4
OcHOBHBIE pasMephl CBaH KBANPaTHOID CedeHHA
Mapga | Llilxpnnua JInHHA, cM MuameTp Macca, kr
CBan cBad, cM | [Ipusmarugeckofi | Octpua/ | nomocTH | leM | ocT-
yacTH L d, o™ CBaH | pud
- .20 300-600 15 - 100 | 10
25 450-600 25 - 160 | 30
C 30 300-1200 25 - 220 | 50
35 800-1600 30 - 300 | 60
40 1300-1600 35 - 400 B0
30 900-1500 25 - 220 | 40
CH 35 1000-2000 30 - 300 60
40 1300-2000 35 - 400 20
20 300-600 15 - 100 10
235 450-600 25 - 160 30
CHpp 30 300-1200 25 - 220 50
35 800-1600 30 - 300 60
40 1300-1600 35 - 400 80
30 300-800 - 11 70 -
Ly 35 300-800 . 16 100 | -
CIH | a 300-800 : 275 | 210 | - |




MoscuaTenbuan 3anncka (20-25 crp. dopmara Ad)

- AHAIH3 HCXOIHEIX JAHHBIX N0 HAAPYHIAMEHTHOH KOHCTPYKIIHH]

- AHATHZ HHKEHEPHO-FeOMOrHYECKHX M [HAPOTEONOTHHMEcKHX  YCNOBHH
IO HAKH,

- Onpegenenne rayOHHBL 38N0KEHHA dyHaaMeHTa (POCTBEPKa);

- Onpepenenye napaMerpos QyHIAMEHTa MeIKOT0 3AT0KEHHA;

- Onpenenerne napaMeTpos ceaiinoro GpyHmgaMenTa;

- Konctpyuposanue §yH1aMeHTOB;

- Pacuét ocanox §iyHIaMeHTOR;

- Brifop onTHMANEHOTD BapHanTa (yHIaMEHTOB.
BapHaHT reojorH¥eckoro paspesa eeibmpaetca W3 «MeToguyeckux ykasauuit K
BLINOIHEHHED KYPCOBOTO NPOEKTa To AMCIHIIHHEE «OCHOBAHHS W (YHIaMEHTED
no nocnegHei nudpe 3auETHOR KHHAKKH.

Feoqornueckuii paspes A CTPOHTEILHON MIOMAIKA ® Talauny HOPMATHABHEIX
XApAKTEPHETHE TPYNToB B3uTh 13 PI'3 mo aneumnimae «Mexanuka rpyuTos,

Pexomenyemas JurepaTypa

1, CIT 20. 13330, 2011 « Harpysks # Bo3deHcTBHAY, AKTYANHIMPOBAHHAA PeNaKIMA
CHaul1 2.01.07-85;

2. CIT 22.13330.201 1 «OcHoBanuA 30aHAH H COOPYKEHHH». AKTYalH3HpOBaHHAA
penakupa - CHull 2.02.01-83*:

3. CIT 24.13330.2011 «Ceaiinpie (yHIaMEHTE AKTYATHIMPOBAHHAL PENAKIHA

- CHwuIT 2.02.03-85

4. ¥xos C.B. u gp. Mexauuka TDYHTOB, OCHOBAHHMA M (PYHIAMEHTEL JICB, M.,
2012,

5, Jammaros B.M. Tlpoextuposanie QyHAaMeHTOB 3faHHH W TOA3EMHEBLX
coopysennii, M.: Han-so ACB; CI16.: CIIerACY, 2012

Brinan cr. npenogasatent - H.A PrbHEKOBA

Iata BEIJAYH 3aJaHHA —
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Mpusedanna: I Harpysga no pacsernoMy ceqennio 1-1 1ana Ha yposHe obpe3a (ryHoaMenTa.

2. Yeunua no pacueriomy ceueHnia 11-11 nansl & vpoeHe ofpeia dvHIAMEHTA,

CTyfsesTst ¢ HeuSTHLIM HOMEPOM 3a9ETHON KHIOKKH BEMONHAIOT BApHaHT 1 -(5-5TaHOe 31aHHE),
CTYAeHTH € 4ETHEIM HOMEPOM TJ0ETHOH KIGKKH BHNOAHAKT BapHaHT 2 -(T-0TaKHOe 3naHHe),

Jlna pafiona CTPOWTENRCTRA CTYACHTOM CAMOSTORTENRHO Nopfupactcs ropoa B PO, B BasBalHH koToporo 1-a
fyksa coornercTpyer 1-if Gyxme ero damunmu. Hiowenepuo-reonormecknii paipes Gepercs I BMNOTHEHAOH
PAHHES EOHTPMIEHOA paloTel 00 MEXEHHES TPYHTOR

Cocras kypeosoii pafoTs
I'padmueckan yacts (1 popmar Al)

- Tenmmad  MIOMAAKH CTPOMTEIBCTBA C TOPHIOHTANAMH, C HAHECEHHEM
PACHOMOKEHHA CKBEWH H KOHTYpa NpoekTHpyeMoro 3aanus (1:5000;

- VmkeHepHO-TeONOrHUECKHE paspessl N0 CKBA#MHAM  CO  CXeMOH
PACTIONOMEHHA 3/aHHA, © YKalaHueM A0COMIOTHEIX H OTHOCHTENBHBEIX OTMETOK
HYIIA M IIaHHPOBOYHOH IOBEPXHOCTH]

- MapkHpOBOYHEIE TAaHB (YHIAMEHTOB MEIKOrD 3aloMeHHd H CBAHHOTO ¢
yKazaHHeM  [IPHBAI04HBIX PA3MEPOB K OCHM 31aHHA, ¢ OTMETKAMH ryOHHBL
sanomerns (1:100);

- KoneTpykTuensle yanel dynnamentos (1:25, 1:50);

- TafnMua TeXHHKO-IKOHOMHYECKOTD CpABHEHHA BapHAaHTOB (yHIaMEHTOB
MEJKOIO 3a/10/eHHA H CBaiHOrD.



