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1. COAEP KAHUE U O®POPMJIEHUE ITPOEKTA

[IpoexTupoBanue GHyHIAaMEHTOB OOBIYHO COCTOUT M3 JABYX 3TamoB. [lepBbiii -
BKJIFOYAE€T BHIOOP THUIIOB OCHOBAHMA M (PYHIAMEHTOB, OINpPEIECICHHE TIIyOUHBI
3aJI0)KEHHSI 1 OCHOBHBIX Ta0apUTHBIX Pa3MepoB (MCXOAS M3 pacyeTOB OCHOBAHUM
M0 MpeleiabHbIM COCTOSIHUSIM). BTopoll 3Tam - pacyeT W KOHCTPYHpPOBaHHUE
(¢yHIaMeHTa Kak 3JIEeMEHTa coopyxeHus (mo marepuany ¢yHnamenrta). [lanHoe
nocodue paccMaTpuBaeT BBIIIOJIHEHHE TOJIBKO MEpBOro JTama, Tak Kak
KOHCTpYHpOBaHUE (yHIaMEHTa U pacyeT ero 1o maTepuaigy paccMaTpuUBaeTCs B
KYPCOBBIX MPOEKTaX MO KaMEHHbIM, OCTOHHBIM, METAJUIMYECKUM U JI€PEBSIHHBIM
KOHCTPYKIIUSIM.

KypcoBoii mpoeKT COCTOMT U3 pacUYETHO-TOSICHUTENIbHOW 3alHUCKU U
rpaduueckoid yacTu. PacyeTHO-NOSICHUTENbHAS 3alKMCKa BKIIOYAET CIEIYIOIINe
paziebl.

1. AHanu3 UCXOHBIX JAHHBIX MO HAI(PYH/TAMEHTHON KOHCTPYKIIUH.

2. Ananu3 WHXEHEPHO-TEOJIOTMUYECKHMX M THAPOT€OJOTHYECKUX YCIOBHMA
TUTOIIA/IKU CTPOUTEIHCTBA.

3. Onpenernenue TIIyOUHBI 3aJI0KEHUS (PYH/IaMEHTOB (POCTBEPKOB).

4. BpiOOp THNOB OCHOBaHMM U (yHJAMEHTOB Ha OCHOBAaHUU CPaBHEHUS
BapUaHTOB.

5. KoncrpyupoBanue pyHmaMeHTOB. 3aluTa TOMENMICHUH OT TPYHTOBBIX BOJT
U CBIPOCTH.

6. Pacuetr ocHOBaHMI1 IO MPEIETBbHBIM COCTOSTHUSIM.

7. 3aKJIFOUEHHUE TIO MPOEKTY.

8. Ucnonb3oBanHas nurepaTtypa (oubmuorpaduyeckuid CIucoK).

B nosicHuTenbHOM 3amucke NPHUBOIST BCE HEOOXOAUMBbIE 00OCHOBaHUS

NPUHSTHIX PEIICHUA W pacdeThl. TeKCTOBbIE TMOSCHEHHS JODKHBI OBITh MHHU-
MaabHBIMU. PacueTsl 0hopMIIATH B OCHOBHOM B TaOJIMYHOM BUJIE.
PrcyHKH BBITIOJNHAIOT TaK K€, KAK U B TEXHUYECKOUW JTUTEpAType ¢ 00s13aTeIbHBIM
cobmonenueM macmraba. [log pucyHkom mumyT cioBo «Puc.», yKasbIBalOT €ro
HOMep M Ha3BaHue. [lpu odopmienun TabmuIl BBEpXY CHpaBa MUIITYT CIOBO
«Tabnuma» u yka3sIBaloT €€ HOMEp, HIDKE - €€ Ha3zBaHue. [[pumedanus moMemarT
HUKe Tabmuiel. Ha Bce TaOnuIbl M PUCYHKH JOJKHA OBITh CCHIJIKA B TEKCTE.

[TosicauTenbHast 3ammMcka JOJKHA OBITh HAlKMCaHa YepHWIaMH (MMacTON) WU
KOMITBIOTEpOM (M3 APYTrUX METOJNOB) Ha cTaHAapTHOW Oymare (opmara 210x297
MM. B Havame 3amuMcku IOMEIIAIOT OIVIABJIEHHE, B KOHIIE - CIIHMCOK
MCITO0JIb30BAaHHOM JIMUTEPATYpPhl ¢ 00s13aTEIBPHBIMU CChIJIKAMM Ha Hee B TeKcTe. Bce
CTpPaHHUIIbI, BKII0UYasi PUCYHKH, JTOJDKHBI OBITH TPOHYMEPOBAHBI.

O6beM 3anuck - 25...30 cTpaHuil.

['padraeckas 4acTh MpOEKTa BKIIOYALT:

a) CXEMaTUYECKUH NOMEPEYHBI pa3pe3 3JaHUsl COBMECTHO C OCHOBAaHHEM B
npejenax rpaHull CKMMAEeMOU TOJIIIH;

0) cedeHus U TIaHbl PyHIAMEHTOB, TPUHSTHIX [ CPABHEHUS! BAPUAHTOB;

B) MapKUpOBOUYHYIO cXeMy (IUiaH (yHJaMEHTOB) C pa3MepaMu U MPUBA3KOU K
ocsaiM (macmtad 1:100). Ecnu B mpoekTe mociie CpaBHEHUSI BapUAHTOB MPHUHST
CBaliHBIA (PYHIAMEHT, TO BBIYEPUYUBAIOT IJIaH POCTBEPKOB U CBAHOTO MOJIS;



r) ceueHus: (PyHIaMEHTOB, IPUHATHIC [TOCIIE CPABHEHUS] BAPUAHTOB C
MpopabOTKON HAa YPOBHE pabOUMX YepTEeKEH C yKazaHUEM JieTaliel yCTPOCTBa
ruApousoanuu (macmrad 1:50);

1) cienupuKannuo GyHIaMEeHTOB;

€) mpuMeYaHusi 0 MPUHATHIX MaTepHualiaXx U UX MapKax, MOATOTOBKE MO/
dbyHIaMEHTHI, 0COOEHHOCTSAX MPOU3BOJICTBA PadOT U JIp.

UepTex BBHIMOJIHSAIOT B KapaHIallle Ha OJTHOM JiucTe BatMaHa opmara Al
(576x841 mM) ¢ 006s13aTeNIbHBIM COOMIOIeHUEM TpeOoBaHui «EMUHON CUCTEMBI
KOHCTpyKTOpcKoi nokyMeHTaruny» (ECKJL). Pazmepsl mpocTaBisiior B
MUWIJTUMETpPax.

PexomeHnyeTcst 10 BBIMOJHEHHS YePTEKa HAMETUTh CEUCHUs, XapaKTePHbIC
y3J1bl, BBIOpaTh MacITabbl, 00[yMaTh U MPUKUHYThH pa3MeIllleHUEe MaTepuasa Ha
nucte. [lone3Hno aenats npeaBapUTEIbHBIE ICKU3BI, TOT/IA YEPTEK OyIeT
BBITIOJIHEH uwile u ObicTpee. CrieTyeT UCI0JIb30BATh TUIIOBBIEC SJIEMEHTHI U
KOHCTPYKIHH (MOAYIIKH PYyHIaMEHTOB, (hyHIaMEHTHbIE OJI0KH, CBau U T.1.).
[Tnan ¢ yHaamMeHTORB (POCTBEPKOB) BEIUEPUMBAIOT IMOJTHOCTHIO, 0€3 Pa3phIBOB.
NHorma MOKHO BBITIOJHATH YaCcTh (PYHAAMEHTOB, UCIIOIB3YsSI CAMMETPHUIO TUTaHa.
Macmita0 niaaHa cBail MOXKET ObITh yMEHBIIICH. J[JTMHHASI CTOpOHA TIJIaHa JOJDKHA
UJITH MapaJJIeIbHO KPOMKE YEPTExKa.

J171s1 BBITIOJTHEHUS TIPOCKTA KaXKABI CTYJCHT MOJIyYaeT UHIUBUIYTHHOE
3a/1aHuE, KOTOPOE BKJIKOYAET:

1) Ha3BaHue ropoja u 00JacTH, IJie HAMEUEHO CTPOUTENbCTBO;

2) cxeMy COOPY>KE€HHMsSI WM 3/IaHUsI C OCHOBHBIMH pa3MepaMM U TAOJIHILY YCUIIUN
Ha YpOBHE BEPXHUX 00pe30B (DyHIaMEHTOB;

3) JaHHBIE MHKEHEPHO-TEOJOTHUYECKUX U THAPOrEOIOrHYECKUX YCIOBUI
IUIOIAJIKN CTPOUTEIBCTBA - TUIAH y4acTKa (TOPU30HTANH, IIJIaH CKBAXKUHBI),
reoJIOTUYECKUE KOJOHKH WM pa3pe3bl, OCHOBHBIC TMOKa3aTenu (HU3UKO-
MEXaHUYECKUX CBOMCTB IPYHTOB, BPEMSI BBIIIOTHEHUSI HH)KEHEPHBIX N3bICKAHUM.

KoneuHoli 3agaveit mpoeKTUpOBaHUs ABIsSETCA pa3paboTka GyHIaMEHTOB (a B
HEOOXOMMBIX CITydasiX U OCHOBAHMM ) JJIsl IBYX HECYITUX SJIEMEHTOB 3/IaHUS.
KoHKpeTHbIE y4acTKH 3JIEMEHTOB 3IaHUH, JJIsI KOTOPBIX CIEIYET 3alpOECKTUPOBAThH
dbyHIaMeHTHI (HampuMep, HapyKHasi 1 BHYTPEHHSISI CTCHBI, HAPYXKHAsl CTEHA U
KOJIOHHA U T. J1.), OTMEYAIOTCS Ha IUIaHEe EPBOTO ATaXa.

[lo nByM paccuMTaHHBIM H 3alpPOSKTHPOBAHHBIM (yHIAMEHTaM TMPHUHSATH
pa3Mephl BCEX OCTAIBHBIX (PYH/IAMEHTOB 3/1aHMS.



2. OCHOBHBIE BYKBEHHBIE OBO3HAYEHUSA
Ko puuueHTsl HAIEKHOCTH

Vg ~1I0 IPYHTY;,
7.~ KOO(Q(ULIUEHT yCIOBUN pabOTHI;
Vers Vet - KOO OUIUEHTHI yCIOBUH paOOTHI IPyHTa MO HUYKHUM KOHIIOM U I10

OOKOBOI TOBEPXHOCTH CBaHU.

XapakTepuCTUKHU IPYHTOB
0, - TWIOTHOCTB YaCTHII, T/cM>, T/M3;

p - INIOTHOCTH, I/cM>, T/M3;
P4 - TUIOTHOCTB B CyXOM COCTOSIHHUH, T/cM>, T/M*;

Dy - TUIOTHOCTH 0OPATHOM 3achinky, r/cM3, T/m3;

e - K03 (PUITUEHT MOPUCTOCTH;

W - BIIa)XHOCTH MPUPOJTHAS;

W), - BIaXXHOCTh Ha TPaHMIIC TUTACTUIHOCTH (PACKaThIBAHHMS );

W - BII&KHOCTb Ha TPaHUIIC TCKYYCCTH;

Sy - CTeNeHb BIIAXKHOCTH;

JL - mokazarenb TeKy4ecTH;

¥ - YIAEIbHBIN BEC, kH/™M3;

¥ —YAEIBbHBIN BEC C yIETOM B3BENIMBAIOIIETO A€iCTBHA Bobl, KH/M?;

C - yenbHoe cuerieHue, klla;
(- yroJ BHYTPEHHETr0 TPEHUs, Tpa.;
E - monyns nedopmanuu, klla.

Harpy3ku, HanpsizkeHus, CONPOTHUBJICHUS
F - cuna, pacueTHoe 3HaueHue cuibl, KH;
Fv; Fh- BepTUKanbHast 1 TOPU3OHTAIbHASI COCTABIISIONINE CHUIIbI, AEHCTBYIOIIEH Ha
BepxHUH 00pe3 dpyHaamenTa, kH;
N - cuta HopMmanbHast K ojomBe GpyHIaMenTa (aeiicTBue pyHaaMeHTa Ha
OCHOBAHUE);
Fsa; Fr - cuuibl geficTByIOIINE HA TNIOCKOCTH CKOJIBXKEHUS COOTBETCTBEHHO
CABUTAIOIINE U YIEpKUBaIoOIIue (AKTUBHBIE U PeaKTUBHbBIE), KH;
My; My - MOMEHTBI ACHCTBYIOIIHE BAOJb TJIABHBIX OCEH MOAONIBEI (yH/IAMEHTA,
kH-Mm;
Gg; Grp - coOcTBeHHBIN Bec pyHIaMeHTa U IpyHTa Ha oOpe3ax pynaamenra, kH;
p - cpeaHee AaBlieHUE MO MoomBol GyHaameHTa, klla;
0, - BEPTHKAJIbHOE HOPMAJIbHOE HanpsikeHue, klla;

0,y - BEPTUKAIILHOE HATIPSHKCHUE OT COOCTBEHHOTO Beca IpyHTa (IPUPOJHOE),

klla;
0, - ONOIHUTEIIBHOE K IPUPOHOMY BEPTHKAIBHOC HANPSDKEHUE OT BHCUIHCH

Harpy3ku, klla;
R - pacdetHO€ conpoTHBiIEHUE IPYHTA OCHOBaHUS, Klla;



Ro - yclioBHOE pacueTHOE CONPOTUBIIEHHE TPYHTA (AJ1s1 IPEABAPUTEIBHOTO
Ha3HaueHus pa3MepoB pyHaameHTa), klla;

fi - pacdyeTHOE conpoTHBIIEHHE CII0S TPYHTA Ha OOKOBOW IOBEPXHOCTH cBau, Kl]a;
Fq - Hecymas cnoco6HOCTh cBau, kKH.

JepopManu OCHOBAHUM M COOPYKEHUH
S - 0caJKa OCHOBAaHMS, CM;
S - cpenHssa ocajKa OCHOBAaHHUSA, CM;
| - KpeH (yHIaMeHTa (COOpYKEHH);
Sy — MpeAesibHOE 3HaYeHue AepopMaliii OCHOBAHMS, CM.

I'eomeTpuyeckue XapaKTePUCTUKH
b - mupuHa MooMmBH GyHIAMEHTA, M;
B - mupuna noaBana (mupurHa MOIO0MIBEI YCIOBHOTO CBAHOTO (DyHIaMEHTA), M;
(L) - nmuHa momomiBel pyHaaMeHTa (JIMHA MMOAOIIBEI CBAHHOTO (PyHIAMEHTA), M;
I(A) - rutomaas moomBH (pyHAaMEHTA (TUTOIIAAb MOMEPEYHOTO CCUCHUS
cBaiiHOro ()yHaaMeHTa), M;
U - HApY>KHBINA TUAMETP MOTMEPEUYHOT0 CEUCHHSI CBa, M;
Wyi Wyi - MOMEHTBI COPOTUBIIEHUS TJIOMIAU TIOIOMIBBI (PyHIaMEHTa BAOIb
IJIaBHBIX OCEH, M,
d; dn; di - rryOuHa 3am0xeHus PyHIaMEHTa COOTBETCTBEHHO OT YPOBHS
TUTAHUPOBKH, OT TOBEPXHOCTH MPUPOTHOTO pelibeda v nMpuBeeHHAs OT 1Moja
nojaBaia, M;
dp - ryOMHA moBaa OT YPOBHS IUIAHUPOBKH, M;
df; d - TIyOMHA CE30HHOTO MPOMEP3aHHUs TPYHTA COOTBETCTBEHHO pacueTHAs U
HOPMAaTHUBHAsI, M;
dw - TTyOMHa pacroNoKeHUsT YPOBHS MO3EMHBIX BOJ OT OTMETKHU TUIAHUPOBKH, M;
h - TommuHa ca0s rpyHTa, M;
hi — TommuHa 105t TPyHTa KOHTAKTUPYEMOT0 ¢ OOKOBO# MOBEPXHOCTHIO CBaH, M;
H. - rmyGuHa coxumaemMoit TOJIIH, M;
H - ronmuna nuneino-negopmMupyeMoro cios, M;
Z - rmyOuHa (paccTosiHUE) OT MOOIIBEI PYyH/IAMEHTA, M;
DL - oTmMeTKa NJIaHUPOBKHU, M;
NL - oTMeTka MOBEpXHOCTH MPUPOTHOTO penbeda, M;
FL — oTmeTka moomBhl (hyHIAMEHTA, M;
B.C - HIXHSS TpaHUIA C)KMMAEMOM TOJIIIH, M;
WL - ypoBeHb MOA3EMHBIX BOJ, M;
N - KOJIMYECTBO CBail B pOCTBEPKE, IIIT.;
Xi- pACCTOSIHHE OT TJIABHOM OCH POCTBEPKA J0 OCH KaXKJIOW CBaH, M;
X - PACCTOSIHUE OT TJIAaBHOM OCH 10 OCH PacCMaTpUBAEeMOl CBau, M;
€] — DKCUEHTPUCUTET MPUI0KEHUS PAaBHOJAEHUCTBYIONICH K IJIOIIAAH MOIOIIBbI
dbyH1ameHTa;
€¢ - (PaKTUUECKUIl SKCUEHTPUCUTET - PACCTOSIHUE B IUIOCKOCTH T1OJIOIIBBI
dbyHIaMeHTa MEK1y IEHTPaMU KOJIOHHBI (CTEHBI) U MOJOMIBEI (yHAAMEHTA, M.



IIpumeuanue. 1lpu BBINOJHEHWH KypCOBOIO MPOEKTa paclIuPpoOBKY ITHUX
OYKBEHHBIX 0003HAUYEHUI B TEKCTE MOSACHUTEIbHOMN 3alMUCKU MOKHO HE JI€IaTh.

3. IOCJIEJOBATEJBHOCTD BBIITIOJIHEHUSA
MOSICHUTEJBbHOM 3AITMCKH

[Ipexne, 4eM IPUCTYNHUTH K BBIITOJIHEHUIO KYPCOBOTO ITPOEKTA, CTYAEHT JOJIKEH
JETAIbHO U3YUYUTh 3aJaHUE MTPOEKTA.

Crnenyer MMETh B BHIY, YTO INPOEKTUPOBAHUE M YCTPOWCTBO OCHOBAaHHUMN WU
(yHIIaMEHTOB SBIIAECTCS CIOKHOM KOMIUIEKCHOM 3ajadeil, pernieHue KOTOpou
TpeOyeT paccMOTpeHHsi MHOTUX (aKTOpoB, B YACTHOCTH, HWHIKEHEPHO-
re0JIOTUYECKUX YCIOBHM CTPOUTEIBLHOM MIIOIIAIKH, (PU3UYECKUX U MEXaHUYECKUX
XapaKTEPUCTHUK CJIIOEB TPYyHTA, JAHHBIX O BO3BOJAMMOM COOPYXEHUH U
IpenoiaraéMbIX Croco0ax CTPOUTEIbHBIX PabOT MpH BO3BEACHUU (YHIAMEHTOB
U T.J.

3.1. AHaJIM3 MCXOHBIX JAHHBIX MO HAA(PYHIAMEHTHOH KOHCTPYKIUH

[Ipu aHanm3e MCXOMHBIX JAHHBIX CTYACHT JOJKEH 3HAThH IIEJICBOC HA3HAUCHUE
COOPYXKEHHUSI, €T0 ATAKHOCTh, (HOPMY B IUIaHE, TIIYOHMHY MOIBAIILHOTO TTOMEIIESHUS,
KOHCTPYKTUBHBIE OCOOEHHOCTU CTE€H, NPOMEXKYTOUYHBIX OIOpP, TMEPEKPBITHH,
YyBCTBUTEIIBHOCTH K HEPABHOMEPHBIM OCaJIKaM.

HauMeHoBaHWe ¥ KOHCTPYKTHUBHBIE OCOOCHHOCTH 3JaHHUS (COOPYKEHHUS)
OMKCHIBAIOT HAa OCHOBAHWM 3HAHUM, IMOJIYYEHHBIX CTYJEHTOM TMpU H3YYCHHUH
COOTBETCTBYIOIMX AUCIUIUIMH B 3aBUCMMOCTH OT MaTepuaia HaadyHIaMeHTHOU
koHcTpykimu ¢ ydetom CHull 2.02.01-83*. IlpeaBapurenbHO HE0OXOIUMO
BBITIOJTHUTh B TMOSICHUTENBHOMN 3alliCKe YePTeK KOHCTPYKTUBHON CXEMbl 3IaHMS
(puc. 1).

[Ipu aHanm3e UCXOAHBIX TAHHBIX JIOJDKEH OBITH PEIICH BOMPOC O BETUYMHAX
npeaenbHbix aedopmanuii Sy, (AS/L)u, fuy Smax, Smaxu JJIA Kakaoro orceka (0s10ka)
3nanus cormacHo CHull 2.02.01-83* (mpunoxxenue B1). DTu naHHbIe ABIAIOTCS
OCHOBOH JIsl pacueTa OCHOBAaHUW U (PyHIAMEHTOB, M B 3aKJIIOYEHUU IO MPOCKTY
(pazgen 7) HEOOXOAUMO CPaBHUTh UX PACUETHBIC 3HAUEHUS C MPEACIbHBIM.

PacueTHble 3HaUYECHUS YCUIIMM B HUKHUX CEYEHUSIX KOJOHH WA CTE€H MPUBOJIAT
B UCXOJHBIX JJAHHBIX Ha MIPOCKTHpOBaHue (Tadm. 1).

Tabmuna 1
Ycunue Ha BepxHUX 00pe3ax PyHIaMEeHTOB (OCHOBHOE COUETAHUE HATPY30K)
Homep I coderanue I coueranue-
¢ynnamenta | - Fuj, Foaw | M, | Fun | Fann | Mg
xkH kH kH'M kH xkH xH'M
4 2052 16 71 2300 21,6 37
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Puc. 1. KoHCTpYKTHBHBIE CXEMBI 3TaHUI

W3 nByx couderanuii B Tabs. 1 B KauecTBE PacueTHOTO BHIOMPAIOT KOMOMHAIUIO
YCWJIMM ¢ MAKCUMAaJIbHOM CHJIOW, T. €.

F,, =230081 ,F,, =21.6&l ,M,, =376l -I
Pacuernpie ycwmus K ,F | ,M | paspemaercs moiy4aTh yMHOKEHUEM

COOTBETCTBYIOLIUX BEIUYUH FV“,Fh M., Ha ycpenHeHHBIH KOY(P(UIHEHT

HAJICKHOCTH TI0 Harpyske (KoddduimeHt HGpGprSKI/I), paBHbIil 1,2. Ycunusa Ha
orMeTke momomBel ¢yHmamenTta (Nj) Haxomar mo3xke (MOcie ONpeaAeTIeHUs
MIpeIBapUTEIBHBIX Pa3MepoB QyHIAMEHTA).

3.2. AHAIM3 MHKEHEPHO-TE€0JOTHYeCKNX U THAPOreoJ0rn4ecKuX ycJI0BHil
IJIOIIAJKH CTPOUTEIbCTBA

[Ipexnae Bcero, He0OOXOAMMO "BBITTOTHUTH MPUBSA3KY 3[aHUSI WU COOPYKEHUS B
IJIaHE W M0 BBICOTE (pUC. 2) HA OCHOBAaHWU 3HAHUM, MOJYYEHHBIX CTYJICHTOM B
Kypce apxuTekTypsl. Ha mnaHe mOKa3bIBalOT HAMpaBICHHUE T€O0JIOTHYECKOrO
paspesa.

['eonoruueckuii pa3pe3 BBINOJIHAIOT B MacmTadax: BepTtukaibHoM (1:100),
ropu3oHTajibHOM (1:500).
Ha paspese npuBoasT ciaeayroniue ganueie (puc. 3):

a) HoMepa cJI0eB (CBEpXY BHU3);

0) BO3pacT U reHe3uc (MPOUCXO0KICHUE TPYHTOB);



B) OTHOCHUTEJIbHBIE OTMETKH MOOIIBBI KAXIOTO CI0sI (OT YCThsI CKBAXKUHBI);

I') YPOBEHb IPYHTOBBIX BOJA (MYHKTUPHOW JIMHUEW C TOYKOM), aOCOJIOTHBIE
OTMETKH YpPOBHS (CHpaBa OT CKBaKHHBI);

1) MecTa 0TOOpa 00pa3loB TPYHTOB C yKa3zaHUEM HOMepa (MPSIMOYTOJIbHUKOM,
cripaBa OT OCH OYPOBBIX CKBAKHH);

€) KOHTYp TMOJ3E€MHOM YacTH 37aHUs C YyKa3aHUEM aOCOJIIOTHBIX OTMETOK
YUCTOTO TI0JIa TEPBOr0 HTa)ka, IOJBajia, MOAOMBEI (PYHIaMEHTOB MEIKOTO
3QJI0KEHUS U POCTBEPKOB, HUKHUX KOHIIOB CBai;

) BEpPTUKAJIbHBIE OCH pPACCUUTHIBAEMBIX (YHIAMEHTOB, U) OTMETKHU
TTAaHUPOBKH.

UToObI HAMISAHO MPEACTABUTh OCOOCHHOCTH Ka)KJO0TO CJIOS TPYHTA, ClpaBa OT
r'€0JIOTMYECKOTO pa3pe3a CTPOUTCS dMopa TabJIWYHBIX 3HaUeHU RO mo BepTuKanu
BJI0JIb OCH OJTHOTO W3 3aJIaHHBIX ()YHIaMEHTOB.

[Tocne BBIMOTHEHMS] MPUBS3KUA 3/1aHUS B IUJIAaHE M MO BBICOTE M IMOCTPOCHUS
T'eOJIOTMYECKOTO pa3pe3a COCTaBISIOT CBOJHYIO TaOJIMIy XapaKTEPUCTHK IPYHTOB
(Tabn. 2) Ha ocHOBaHMHU TabJy.l W reomorumdyeckoro paspesa. s 3TOro HyX HO
paccopTHpoBaTh 00pas3lbl TPyHTa II0 HOMEpaM CJIOE€B, HCMOJB3Yys HOMepa
CKBa)XWH, TIyOMHy oOTOOpa oOpasmoB. M3 crmoeB rpyHTa, TpeACTaBICHHBIX
YEPHO3EMOM HJIM €T0 MPUMECHI0, KYJIbTYPHBIM CIIOEM, 00pa3iibl HE OTOMPAIOT, TaK
KaK OHM HE MOTYT CIY)XHTh OCHOBaHUEM. J[JI1 3THUX CJIOEB OMPEIEISIOT TOJBKO
BEJIMYMHY yIETbHOTO Beca, HEOOXOAMMYIO JJIi pacyeToB TPaHCHOPTHBIX
pPacxomoB.

Jlanee ompenensioT MNPOU3BOJAHBIE M WHACKCAIMOHHBIC XapaKTEPUCTHKU U
HaumeHoBaHue TpyHTOB mo I'OCT 25100-82. MexaHuyeckue XapaKTEPUCTUKU
¢ynroB onpenessior mo CHull 2.02.01-83* (nmpunoskenus b1...53).

VYcnoBHOE pacdyeTHOE compoTHBiICHHE (YHTOB OCHOBaHHS RO ompenenstor
corinacHo CHulI 2.02.01-83* (mpunoxenus b4 u bS5).

[Ipu ananu3e WHKEHEPHO-TCOJOTUUYECKUX YCIOBHM TUIOMIAJKU CTPOUTEIHCTBA
HEOOXOIMMO B TIOSICHUTEJILHON 3aMHCKE OCBETUTH CJIEIYIONIUE BOTIPOCHI:

1) xapakrepuctuka penbeda;

2) omnwucanue (yHTOB (MOCIOWHO CBEpXy BHH3), IOJTHOE HAWMEHOBAHUE,
BO3pacT, TeHe3UC (GYHTOB, UX MOIIHOCTH;

3) ycnoBus 3aneranvsi. OTMETUTH COTJIACHOE U HECOTJIACHOE 3aJIeraHue, YKIOHbI
KpPOBIIU CIIOEB;

4) HanmMuue BOAOHOCHBIX TOPU30HTOB U UX ONKCaHUE (HAUMEHOBAHHUE, K KAKUM
CJIOSIM TIPUYPOYCHBI, TIIYOUMHY 3ajieranus U 1. T.}. Oco0oe BHUMaHHWE OOpaTUTh
Ha BpeMs (CE30H) MPOBEICHUS] MHXKEHEPHBIX M3bICKAHUI U COOTBETCTBEHHO JaTh
BO3MOXHBIM TIPOTHO3 KOJeOaHWs ypOBHS (PYHTOBBIX BOJI M BBISBICHHE
BEPXOBOJKHU.

5) xapakTepuCTHKa BaXKHEHIIMX OCOOEHHOCTEH (YHTOB B OTHOIICHHE HX
MPOYHOCTU U 1€POPMATUBHOCTH;

6) OTMETUTh  BO3MOXKHO€  BJIMSIHHUE€  COOPY>KEHHMsI Ha  aKTUBH3ALUIO
CYIIECTBYIOUIMUX M BO3HUKHOBEHHE HOBBIX I'€0JIOTUUYECKHUX MPOIECCOB (OMOJI3HHU,
KapcT, Tmpocanak, cyddo3us, TMOAMBIB CKJIOHOB, OBparoodpa3zoBaHue U Jp.).



3.3. OnpeaesieHue riyOuHbI 3a7105keHUs PyHIaMEHTOB (POCTBEPKOB)

['nyOuna 3anoxeHuss GyHIAMEHTOB MCUUCISETCS OT OTMETKU IJIAHUPOBKH [0
nogouBel  (yHAamMeHTa. AOCOMIOTHYIO OTMETKY NOJOMIBBI  (yHAAMEHTa
ompenensoT, wucxons u3z 6 yciaosuih CHull 2.02.01-83* B caegyromieit
MOCJIEIOBATEIBHOCTH.

3.3.1. Ilo  Haznauenuio u KOHCMPYKMUBHBIM 0COOeHHOCMAM
NPOEKMUPYeMo20 CcoopyyiceHus (Hanuuue nooeana, NPUAMKOS, KAHAI08,
CONpAdCceHUe KOIOHHbL UIU CHEHbL C hYHOAMEHMOM).

Jist  ompexaeneHus  TUIyOMHBI  3aJIOKEHHS  (YHIaMEHTOB, HE0OXOIUMO
BBITIOJIHUTH PUC. 4.

B ciiydyae npuMenenus xene300€TOHHBIX KOJOHH BEpXHHM o0pe3 (pyHIaMeHTa
npoekTupytoT Ha 150 MM HMKE OTMETKM YHCTOrO I0JIa IEPBOTO 3Ta)ka WU
noaBaina (cMm. puc. 4, a). I'nmyOuHy 3aienku COOpPHBIX KOJOHH B CTaKaHe
¢ynnamenta Hz mpuHUMaloOT paBHOIA:

a) 17151 COOPHBIX KOJIOHH CIUIOLIHOTO CEYCHHMS
Hi = (1...1,5)hk, rae hk - Oosblmii pasmMep ceueHHs KOJIOHHBI*.

* o
CeueHne KOJIOHH CTYJICHT IIPUHUMAET CAMOCTOSITEIBHO B 3aBHCHMOCTH OT YCHJIMIT B HUX Ha YPOBHE BEpXHEro o0pesa QyHIaMeHTa.
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Puc. 2. Tnan crpouTensHOM MIOWALKH € npuss3koi oBbeKTa (3manms) M 1:500.
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Puc. 3. Teonoruueckuit paspes: M, 1:100; M, 1:800.
Tabmuma 2
CBojHast TabinIla XapaKTEPUCTUK TPYHTOB (IIPUMED)
5 Ocnostaef e Mpoussomic Hiercaisoste saamron | TlpowsocTrie B
5 TPysTA TenkENe : |
E ] (no FOCT 25100- 7 T T : R,
: | mrog : 9 7 ” -
!E % %E ) Sl | Y wmlwlol el || 2] s |em|® a
Ea|R|E [8 . N Wy w7 rd rpan |
T | 03 | Ancyrmemenah | 253 | 17,1 | 048 | 036 ] 0,18 [ 116 | 127 | 7.2 | 018 | 167 | 100 | 6000 | & | 10 | 80
: Cyrmmiox .
2| 22 nonyracpmatl 268 | 189 {020 {031 018, 1..51 o7t { - o3 {om{ ors | 19000 [ 17 [ 50 | 240
w : R . 3 . R .
o a2 ] 48 | ormoem, 265 | 184 | 016 158 | o8 | 98 070 | 25000 | 3* 200
5 [ 513 | 62 | Toooma racpran 2,74 | 19,5 | 021 | 049 | 024 | 1,61 | 087 | - | 035 | <0 | 077 | 17400 | 14* | 55° | 284°

6 [ 6] 3 | Bl | Cynec:mepzas 265 ] 188 | 044 {025) 021 [ 165] 060 | 103 | 004 | <0 | 062 | 20000° | 11 | 20° | 275*
™ 3HAYCHAN PHESTE OPAEHTHPOBOTHO. ' '
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Puc. 4. Onpenenenue riryOMHBI 3a10)KeHUs PYHIAMEHTOB C YUETOM KOHCTPYKTHUBHBIX OCOOCHHOCTEH 3aHus: a —
(yHIAMEHT o] JKeNle300€TOHHYIO KOJIOHHY; O - JICHTOUYHBIH YHIaMEHT 1O/ CTeHY; B — (DyHIaMEHT MoJ
METATMYECKYIO KOJIOHHY;: 1 - 6a3a KOJIOHHBI.

0) 171 IBYXBETBEBBIX KOJIOHH
H,>0.5+033h, nm H, >0.5b,

rae hy - momHas BbIcOTa CEYCHMs JBYXBETBEBOW KOJIOHHBI Ha YpPOBHE 00pe3a
dynmnamenTa, M; Dx - mmpuHa IBYXBETBEBOW KOJOHHBIL TOJIIMHA JHA CTaKaHa
3aBUCHUT OT YCWJIUW B KOJIOHHE U JI0JKHA OBITh He MeHee 200 MM.

ba3y (6ammak) MeTaquIM4eCKUX KOJIOHH OOBIYHO ycCTaHaBiWBaroT Ha 150 Mm
HUKE OTMETKHM YHCTOrOo Iojia IepBoro 3taxka (puc. 4, 0), KOTOPYIO ITOTOM
O00ETOHUPYIOT MJIA 3allUTBI OT KOppo3uu. BricoTy dyHIaMeHTa NPUHUMAIOT
paBHO#1 rTyOMHE 3ae7KU aHKePHBIX 00aTOB (l3) MJIFOC TOJIIIMHA 3aIUTHOTO CJIOS
oetona (70 mm).

3.3.2. Ilo c2nyboune 3anoxcenus @OyHOAMEHMO8 NPUMBIKAIOWUX
(cywecmeyrouiux) coopyyiceHui.

Ecnu ctpoutenpHas miomagka cBoOOIHA OT 3aCTPOHKH, TO B TIOSICHUTEIbHON
3alMCKEe OTMEYaIOT, YTO OTPAaHUYEHUI HET.

Ecnu npoektupyemsbiii pyHIaMEHT IPUMBIKAET K CYIIECTBYIOIIEMY 3IaHHIO, TO
nojomBa (yHIaMeHTa €ro JI0JDKHA OBITh Ha OJHOM OTMETKE C MOJOIIBOM
CYILIECTBYIOLIETO 37aHUS.

3.3.3. Ilo nazpyskam u 6030elicmeuamM HaA OCHOBAHUA U (PyHOAMEeHmbl U
UHMCEHEPHO-2€0/102UYECKUM YCA0GUAM NIAOUWLAOKU CHIPOUME1bCMEa.

[Ipexnae Bcero, Hy’KHO BBIOpATh CJIOM (B KOTOPOM PACIIOIOKEHA MOJI0IIBA
dbyHmamenTa).

HecyniuMm cinoem He MOTyT OBITh TaK Ha3blBaeMble, Ciiabble TPYHTHI (HapuMmep,
uibl, Topd, 3aTopPOBaHHBIE TPYHTHI), PACTUTEIbHBIA CIOM U HEKOTOPHIE BUJIbI
KYJbTYPHBIX OTJIOKEHHUI.



Cnenys BHOJAb BEPTUKAIBHOW OCH MPOEKTHpyeMoro (yHIaMeHTa, Ha
re0JIOTMYECKOM paszpe3e (CM. puc. 3) ompenesitoT adCONIOTHYI0O OTMETKY KpPOBIHU
HECYILIETO CJI0s ¥, IPUHSB BEJIMYMHY 3ary1yOJICHHs], ONIPEACIIIOT A0CONMIOTHYIO
OTMETKY MOAOLIBHI (yHAAMEHTA.

Boibupast Hecymmii cioil, HEOOXOJIMMO COBMECTHO YUYWUTHIBATH BEIUYHHY
yCcUJIMA Ha  BepxHeM o0pe3e (QyHoamMeHTa U (PU3MKO-MEXaHUYECKUe
XapaKTePUCTUKH KaXI0T0 CIJIO0sI TPYHTOB.

[IpenBapurenpHo IUIOUIAAL MOAOWIBHI (PyHAAMEHTAa MOXHO OIpPEAENIUTh IO
dopmyne: A = Fy,i/ Ro u npoaHanu3upoBaTh MOJYYCHHYIO BEIUYHMHY C YYETOM
aHAJOTMYHBIX (PAKTOPOB COCEHUX KOJIOHH WJIM CTeH. MUHUMAaIbHOE 3ariy0JieHne
(¢yHIaMeHTOB B Hecylui ciaoil nomkHo O0biTh 10...50 cM; ¢ Apyroit cTopoHbl, HE
CJIelyeT OCTaBJATh MOJ MOAOLIBOM (yHIAMEHTa CIOM rpyHTa Majoil TOJIIUHBI,
€CJIM CTPOUTEIIbHBIE CBOMCTBA HECYILETO CI0SI 3HAYMTENIbHO XYXKE CBOMCTB
MOJICTUJIAIOIIETO CIIOS.

3.3.4. Ilo cywgecmeyrowiemy u npoeKmupyemomy peivedhy 3acmpausaemon
meppumopuu.

Ecnu  cymectByrommii  penbed TEPPUTOPUU  CHOKOMHBIA  (HeOOJbIIOE
KOJIMYECTBO OTMETOK, OTCYTCTBME OBparoB, OajgoK), TO OH HE HaKJaJbIBaeT
orpanuuenuii. [Ipu pe3kom usmMeHeHuu penseda (Hanpumep, HaJIu4uue KpyToro
CKJIOHA) COOPY)KEHHME pa3JesioT OCaJ0YHBIMHM IIBAMH Ha OT/AEJbHbIE OTCEKH
(cextmm).

Torga, ¢ yuetom penbeda, KakIbli OTCEK HMEET CBOIO OTMETKY MOJOIIBBI
¢yHnamenta. B mpuHIune, BO3MOXHO HW3MEHEHHE OTMETOK IOJOIIBBI M B
npeenax oJHOro OTCeKa.

3.3.5. Ilo enyoune ce30nn020 npomep3anus 2pyHmoe.

['mybuny 3anoxeHuss GyHIaMEHTOB IO YCIOBUAM HEAOIMYIICHHS MOPO3HOTO
Ny4deHWs TPYHTOB II0J] HMMH Ha3HadaroT cormacHo CHull 2.02.01-83* B
3aBUCUMOCTH OT pPAaCUYCTHOM IIyOMHBI CE30HHOTO MpoMep3aHusi TpyHTa 0y,
ompenenseMoi mo Gpopmysie:

d; =k,dy,
riae dp- HopMaTHBHAS TITyOHMHA TIpOMEp3aHus, OonpeeiieMas B KypCOBOM IPOCKTE
[0 CXEMAaTHUYECKOM KapTe AJIisl CYIVIMHKOB W TJIMH, a JJIsl Cylecel, MbUIEBAThIX U
MEJIKUX TIECKOB OHa yBenuumBaetcs B 1,2 pasa; Kn- koadGHUIueHT, yauThIBarOIINMA
BIIMSIHUE TETUIOBOTO PEXKUMa COOPYKEHUS, IPUMEHSETCS;

JUTSL Hapy>KHBIX (DYHIaMEHTOB OTarimBaeMbix coopyxenuit mo CHull 2.02.83
(npunoxenue I'l u I'2);

JUTSE HAPY>KHBIX M BHYTPEHHHX (YHIAMEHTOB HE OTAIUIMBAEMBIX COOPYKECHUU
kn=1,1 (kpomMe palilOHOB C OTPHIIATEIHHON CPETHETOAOBOM TeMITepaTypon).

['myObuna 3anoxeHuss BHYTPEHHHX (YHIAMEHTOB OTAIIMBAEMbIX 3JaHUN HE
3aBUCHUT OT TJIyOMHBI TPOMEP3aHUS.

HckimroueHne mpoMep3aHusl TPYHTOB B IIEPHOJ] CTPOUTENBCTBA 00ECIIEYMBAETCS
HE NTyOMHOM 3a5i0keHUsI PyHAaMEHTOB, a TEIIO3aIUTHBIMA MEPOTIPUITHIMU.

3.3.6. Ilo zuopozeonozuueckum ycioeusam 6 HEpuod CHMPOUMENbCMEa U
IKCRIIYAMAUUU COOPYHCEHUS.



['pyHTOBBIE BOJBI HE OKAa3bIBAIOT HEMOCPEACTBEHHOTO BJIWSHUS Ha TIIYOWHY
3anmokeHusl  (yHIaMEHTOB. PeKOMeHIyeTcs 3akiaabplBaTh (YHIAMEHTHI BBIIIIC
YPOBHS TPYHTOBBIX BOJ [JII HMCKIIOYCHHWS HEOOXOJAMMOCTH TPUMEHEHUS
BOJOOTJIMBA WJIM BOJMOMOHIKEHHs. [Ipu 3anoxeHun (yHIaMEHTOB HWXE YPOBHSI
TPYHTOBBIX BOJ MPEAYCMATPUBAIOT COOTBETCTBYIO THIPOHM3OJAIMIO M METOIBI
MPOU3BOJICTBA PadOT, COXpaHSIONIME CTPYKTYpYy TpyHTa. [IpM mpoeKTUpoBaHHUH
OCHOBAaHHMH YUYWTBHIBAIOT BO3MOXHOCTh U3MECHEHHS THIAPOTEOJIOTHUSCKUX YCIOBUH
TUIOMIAKY B MPOIIECCE CTPOUTEIBCTBA U AKCIUTyaTaIlil COOPYIKEHUS.

Wtak, mocine pacCMOTpEHHs OTAEIBHO KaKIOTO YCJIOBHS, OIPEICISIONICTO
TIIyOMHY 3aJIoKeHUS (yHAaMEHTa, B TIOSCHHUTEIBHON 3alMCKE YKa3bIBAIOT
a0COJTIOTHYIO OTMETKY TIOJIOIIBBI MJIM OTMEUAIOT, YTO OTPAaHUYCHUHN HET.

OkoHYATEeIbHO TPUHUMAIOT MUHUMAJIbHOC 3HAYCHHE BCIIMYUHBI a0COFOTHOU
OTMETKH TOJIOIIBHI (DYHIAMEHTOB M BBIUUCIISIOT TIYOUHY 3aJI0KCHUS:

d = DL-FL.

OTMeTKy TMOAOMIBEI POCTBEpPKAa HAa3HAYarOT I10 OTUM JKE YCIOBUsAM (3a
UCKIIFoUeHueM 11. 3.3.3).

[To KOHCTPYKTHBHBIM YCIIOBHSIM BbICOTa pocTBepka paBHa (ho + 0,25) m, HO He
menee 30 cMm, rae ho - BeicOTa 3a1enKu B HEro CBaM, KOTOPYIO MPUHUMAIOT HE
MEHEE S CM.

B 3akmroueHuu paszeiia HeoOX0AMMO MTPOAHAIM3UPOBATH MTapaMeTPhl OYyIIEro
KoTyioBaHa. Eciii abcomoTHRIE OTMETKHU MOAOIIB BceX (DYHIAMEHTOB COOPYKEHUS
OTIUYAIOTCS APYT OT APyra HE3HAYUTENIBbHO, TO BO3MOXKHO PACIIONIOKHUTh BCE
(dyHIIaMEHTBI C €IMHON aOCOTIOTHON OTMETKOM. DTO COKPATHUT 3aTpaThl Ha
3eMJIIHbIE PAOOTHI.

B kypcoBoM npoekTe rIyOuHY 3aJI0KEHUST OMPEEISIOT IUIsl KaXkI0T0 3aJaHHOTO
1S pacdeTa GpyHIaMeHTa.

3.4. BbiOOp TUIIOB OCHOBAHUI1 U (PYHJIAMEHTOB
Ha 0a3e cpaBHeHHUSI BADUAHTOB
Br16op TunoB ocHoBaHuii U (PyHIAMEHTOB MPOU3BOASAT HA OCHOBE COBMECTHOTO

aHaJn3a MCXOJHBIX JTaHHBIX o VHXEHEPHO-TEOJIOTUYECKUM 151
TUIPOTEOJIOTHIECKUM YCIOBUSAM IUIONIAIKH CTPOUTENHCTBA U HAA(PYHIAMEHTHBIX
KOHCTPYKLIHM.

['pyHTBI B OOJBITMHCTBE CIIy4aeB UCIOJB3YIOT B €CTECTBEHHOM COCTOSHUHU. Ho
€CJIM BEPXHSISI OTHOCUTEIIPHO HEOOJbIIIas TOMIA CIOXKEHA CIa0bIMHU TPYHTaMH, HE
CIIOCOOHBIMM B €CTECTBEHHOM COCTOSIHUM BOCIIPUHUMATh HArpy3kd OT
(GyHIIaMEHTOB, TO MPETYCMATPUBAIOT CIICIUATBHBIE MEPONPUATUS (YIIIOTHEHHUE,
3aKpeIUIeHne WM 3aMEHa JIPYTUMU TPYHTaMH, OOJIAIalOMIUMHU HEOOXOIUMBIMU
cBoiictBamu). Ecnm Tomma cnaObIX TPYHTOB BENIMKA, TO MEPOIPHUATHS TO WX
HMCKYCCTBEHHOMY YJYUIIEHUID WJIM WX 3aMEHAa MOTYT OTKa3aThCsl CIMIIKOM
JIOPOrOCTOAIIMMHU. DKOHOMHYECKHA Oo0siee 1EeIeCO00pa3HbIM MOXKET OKa3aThCs
Meton (GyHAUPOBaHUS, MPU KOTOPOM HArpy3Ky IMepelaloT Ha IUIOTHBIE CIIOH,
3aJIeralle Ha 3HAYUTEIbHOU TiTyOrHE MO TOJIEH cliadbix rpyHTOB. JJist 3TOM
LIEJIM YCTPauBaIOT cBaliHble (PyHIaMEHTHI (HapuUMep, CBau, CBau-000JI0YKH, CBAU-
CTOJIOBI).



CryneHty HEOOXOIMMO MPUHATH PEIIEHUE 00 HCIONb30BAaHUU OJHOIO U3 ABYX
BO3MOXXHBIX TUIIOB OCHOBAHHUS - €CTECTBEHHOI'0 WJIM UCKYCCTBEHHO YJIy4YILIEHHOTO,
a TaKXe pacCMOTPETh 2 BapuaHTa GyHIAMEHTOB (MEIKOI0 U TITyOOKOro
3QJI0KEHUS ).

K ¢pyHpamenTaM MenKoro 3ajioKeHHs] OTHOCSITCSL OTZI€TbHBIE (CTOI0YATHIE),
JIEHTOYHBIE U B BUJE CIUIOIIHON XKeIe300€TOHHOM MIINTHI.

Tunsl cBail paznuyaroT Mo marepuainy, (GopMe MONEePeyHOro U MPOAOJIbHOTO
CEYEHM, croco0y M3TOTOBJICHMSI U MOTpYyKeHHsI B TpyHT. [lpu sToM mpoxoaka
CBAsIMU IVIMHUCTBIX TPYHTOB TBEPIOU U MOJYTBEPAOU KOHCUCTECHIMU JOIYyCKAECTCS
B UCKJIIOYUTENBHBIX ciydasX. CBau HENb3sl TPUMEHATh, KOT/Ia B TOJIIIE UMEITCS
BaJyHbl M Jpyrue TmnpensrtcTBus. B 3Tux ciywasx genaroT (QyHIaMEHTHI,
BBITMOJHSEMbIE CIIOCOOaMU CTeHa B TPYHTE WJIK OIyCKHOM KOJIOJEN.

[Ipu BbIOOpEe BapuaHTOB (YHIAAMEHTOB pACCMATPUBAIOT TOJBKO BapPUAHTHI
11eJ1eCO00pa3HbIe M KOHKYPHUPYIOIINE MEXAY COOOH.

[lon onHUM 31@HKMEM MOTYT OBITh Pa3HbIe TUIBI OCHOBAaHUHN UM (YHIAMEHTOB.
Hanpumep, Tsokenas 4yacTh 3/1aHUS MOXET OMHUPAThCS HAa CBaWHBIN (yHIAMEHT, a
Oosiee yerkas Ha QyHJAMEHTBI MEJIKOTO 3a10KeHHs (pHc. 5). _

B uob

a - ‘ | s =

W)

Puc. 5. Turr ocHOBaHwMit 1 (GyHIAMEHTOB: a— pPa3HEIE IO Hany3KaM d)sz[aMeHTLI TIPH OTMHAKOBOM:
TPYHTOBOM OCHOBaHWH; O — OMHAKOBHIE 110 Harpy3kaM (pyHIaMEHTHI TIPH Pa3HBIX TPYHTOBBIX
OCHOBAHUSIX.

3.4.1. Onpenenenne npeABaApUTEIbLHBIX Pa3MepPOB MOJ0MBHI (PYHIAMEHTOB
MEJIKOT0 3aJ10KeHU s
Pazmeps1 MO/OIIBBI ONpENENAIOT  METOJ0M MOCJIEIOBATEILHOTO
MPUOITHNKEHUS.
1. Beraucsror mronaib HpI[OHIBBI A B IepBOM IPUOJIMKEHUN

A=F, (Ro_0-857ééod)
2.Beibuparor popmy mogomBel. M3BeCTHO, 4TO camas ONTHMaibHas C TOYKH
3peHHS BEIyIIMX OCAJ0K — Kpyrjias, HO OHa TPyJOe€MKa B HCIIOJIb30BaHUMU.
[TosTomy momomBy dyHAaMEHTa NPUHUMAIOT KBaJIpaTHOW, M TOJBKO HAIUIHC
OOJIBIIIOTO IT0 BEIMYMHE MOMEHTA BBIHYK/Ia€T MPHUHUMATD €€ MPSIMOYTOJIbHON

(y/1, =0.65...0.85)



3. Ucxoast u3 Aj, BEIYUCISIOT MUPUHY U JJIMHY (YHAAMEHTA MPH MPHHATOM
ornomenun K =D /l,. Hanpumep, mis xBagpaTtHON momomBsl: b, :\/K , IS
npsmoyronbHoii: A =Kb*1=b/K;b =/A/K. Pa3smeps NPUHUMAIOT
KkpatHbIMHA 10 cMm.

4. OmnpenensioT pacuyeTHOE COMPOTUBICHHE TPYHTA OCHOBAaHMS (MPUIIOKEHUS
b10u b11)

R :_7c|12/02 |:Mszb|7|| + qulyur +(Mq _1)d37“, * MCC:|

5. BBIYHCHISIFOT IJIOIIA b TOIOIIBEI BO BTOPOM HPUOIHKEHUH
A,=F ,/(R-085y4)
6. YTouHsIOT pazmepsbl moaomssl Dy u |, Ha 3ToM npubimkeHnn MOXHO
OCTaHOBUTKCS, IpHUHSB b=by, =1, u A=A,
7. Konctpyupyrot ¢pyHaaMeHT, Ha3Ha4ask ONpeieIeHHOE KOJIMYECTBO U Pa3MephbI
cTynenei (puc. 6), ¥ BBIYUCISIOT CPEIHEE JaBJICHUE MO/ MOI0MIBON (yHIaMEeHTa

P :(Fv,u +GO,|| +GAD,|| )/A

8. IIpoBepSIOT BHIMOIHEHUE CIEAYIOMNX YCIOBHIA:

a) cpenHee JaBJICHHE O]l IMOJOWIBOW (yHAaMEHTa HE JOJKHO MpPEBBIIIATH
pPacyeTHOro CONMPOTUBIIEHUS TPyHTa OCHOBaHus, T.e. P <R;

0) mpu AeWCTBMM MOMEHTa B OJHOM HampaBieHuu (puc.6.a) maBieHue MOA
Haubojiee ¥ HauMEHee Harpy>KeHHOH TpaHbio (yHIaMEHTa MJOJDKHO OBITh
COOTBETCTBEHHO:

P <12RuP, =0;

max —
ngx :(Fv,u +Gp y +Gpy )/ Ai(M xa +F.,d )/Wx
min
rne W, = bl?/6
B) IIpM JCHCTBUH MOMEHTAa B JBYX HANpPaBIEHHUAX J[ABJIEHHE B YIJOBOM

MaKCUMaJIbHO HarpyXeHHoW Touke (puc. 6, 0) He AoKHO mpeBbimath 1,5R,
P..<15R,1.e P, >0

max,c —
Pm?: :(Fv,u +GO,|| +GAD,|| )/Ai(Mx,u + Fh,“d)/WX i(MY,H + Fh’“d)/W

Ecnu BeIenpuBeIeHHBIE YCIOBUS HE BBITIOJHSIOTCS, TO HEOOXOAMMO
MPEANPUHSATD CIIEIYIOIIEE:

1) W3MEHUTHh COOTHONIEHUE pPa3MEpPOB IMOAOLIBBL, T.€. NPUAATh IMOJOLIBE
VIJIMHEHWE B TUIOCKOCTH JEUCTBHS HAWOOJBIIETO MOMEHTa, HO He Ooiyiee, 4em
b/I<1/3;

2) yBenuuuTh TI0MAAs oomBel Ha 20 % u Goee;

3) cMmecTuTh nNoAOWBY (yHIAMEHTa B HANpPaBICHUM JACHCTBUS MOMEHTA
OTHOCHUTEJIBHO HEMOABUXHOW KOJIOHHBI, TOTJa BEJIMYMHA SKCLEHTPUCUTETA €4
paBHA PACCTOSIHUIO OT LIEHTPA MOJIOUIBHI JI0 TOUKU MEPECECYEHUsI OCH KOJOHHBI C
nogomBoi (pyHnamenta (puc. 7). Ilpu 3ToM miomaas moaOMIBEI ocTaeTcs Oe3
W3MEHEHUW. 3HA4YC€HUS Ppgy U Prin I8 TPOBEPKHU BBILIEIPUBEACHHBIX YCIOBUM
OnpeaesioT 1o hopMyJie



Prax :(Fv,n +G©,|| +GAD,|| )/Ai[Mx,n + Fh,lld _(Fv,u +G©,|| +GAD,|| )eﬁ }/Wx

min
a ‘ ‘ ﬁr, "
. XN
Hl,ll | BL
e m‘ng :
: /G,QJ '

See. |- iy
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Puc. 6. Cxema feicTBUsI CHIT, BO3MOYKHBIE SITIOPHI KOHTAKTHBIX JaBJICHHH (a) U TUIaH nofouBkl GpyHaaMenra (0).

—~n,

Fh-l L
Frrcernroe ]

e,.

L

Puc. 7. Cxemsl pasMenieHuA 1MOoA0IIBbI (1)yHI[aMCHTa OTHOCUTCJIIbHO OCH KOJIOHHBI ITPU HEHTPAJIBHOM HArpy>K CHUU
(HyHKTI/IpHaSI J'H/IHI/ISI); npu HeﬁCTBHH 3HAYUTCIIBHBIX 10 BEJIMYMHEC MOMCHTOB (CHJ’IOHIHEIH J'II/IHI/IH)Z 0 — Touka

TiepeceveHmst OCH KOJIOHHBI C MOAOIMBON GyHIamenTa; (' - reoMeTpryecKnii IEHTp MOOMBH (hyHIaMEHTA.




IIpy BBINIOTHEHHUU BCEX YCIOBUN IPEABAPUTEIBHBINA pacyeT pa3MepOB IOAOIIBbL
(yH1TaMEHTa MEJIKOTO 3aJI0)KEHUS] CUMTAETCS 3aBEPILICHHBIM.

[upuHy MOJOWIBBI JEHTOYHOTO (yHOAMEHTa IO CTEHY ONpPENEsIoT
aHAJIOTUYHO, MCXOAs W3 pacueTHbix ycioBuit Fyiu, Fnu, My,
npuxoasimuxcs Ha 1 M umHEEL GyHaamenra (mpu | = 1 m).

COopHble TeHTOUYHbIE (DYHAAMEHTHI IPOCKTUPYIOT MPEPHIBUCTHIMH.

[Ipu cnalbix, MpocagouYHbIX M HAOyXaloUUX TPYHTaX, a TakXKe MPU HaIUYuU
KApCTOBBIX SIBJIEHUW, B CEHCMHUYECKMX palloHaX W Ha NoJapabaThIBa€MbIX
TEPPUTOPUSIX JJI1 CHUOKEHHSI HEpAaBHOMEPHOCTH AeOopMallvid 3JaHus yCTPAUBaIOT
MOHOJIUTHBIE K€J1€300€TOHHBIE MEPEKPECTHHIE JICHTHI WIN MJIUTHbIE (PYHIaMEHTHI
noJ1 BceM coopykeHrueM. OCHOBHBIMU KOHCTPYKTUBHBIMU TUTIAMH TLJTUT SIBJISIOTCS
0e30anoyHas MJIKMTa C OMMPAHUEM KOJOHH Ha cOOpHbIE cTakaHbl (puc. 8, a),
0e30anoyHas MIMTa C MOHOJMTHBIMU cTakaHamu (puc. 8, 0), pedpucras miura,

cocquHACMad C KOJIOHHAMMU C TTOMOIIBKO MOHOJHUTHBIX CTAKAHOB HMJIM BBIITYCKOB

apmatypsl (puc. 8, B), IuuTa KopoduaToro ceuenus (puc. 8, T).
a

b

i & &

Puc. 8. IlnntHBIe PyHAAMEHTHI: a— CO COOPHBIMH CTaKaHAMH; O — C MOHOJMTHBIMH CTaKaHAMH; B -
peOPHUCTHIC TUINATHI; T — ILUTUTA KOPOOYATOr0O CEUCHUSI.

Pa3mepsl mauTel B IJIaHE paBHBI HAPY)KHBIM rabapuTaMm Kapkaca (HapyKHbIC
MMOBEPXHOCTH CTE€H WJIU KOJIOHH), YBEJIMYEHHBIM HA JIBE€ TOJIIMHBI CTEHKHA CTaKaHa
nmu orcrynas Ha 10..20 cMm ot Hecymux cteH. TonuuHa MIUTHI ONpEaeIseTcs

pacyeToM ee Kak »KeJie300€TOHHOrO 3JIEMEHTa, a B KYPCOBOM IIPOEKTE IMPUHUMAIOT
40... 60 cm.

3.4.2. Onpenesenne npeABapuTeIbHbIX pa3MepoB PyHIaAMEHTOB I1y00KOro
32J107KeH U

PaccmoTpum mocnenoBaTeNbHOCTh MPOEKTUPOBAHUSI CBAHHOTO (DyHIAMEHTa C
HU3KUM POCTBEPKOM MPHU BEPTUKAIBHBIX CBasIX.

OTMeTKy MOAOIIBBI POCTBEPKA, KOTOPYIO OMpPEAeHWId B pazzaene 3.3, HAHOCAT
Ha TeoJIOTMYeCKUid pa3pe3 (cM. puc. 3). AHanM3 HHKEHEPHO-TEOJIOTHYECKUX
YCJIOBHM MO3BOJISIET CAENATh BBIBOJ O TUME cBall. Eciin B r(pyHTOBOM MacCUBE €CTh
MPaKTUYECKU HEC)KMMAaEMBbIe MTOPOJIbI (CKanbHBIE, MOJTYCKaJIbHBIE,
KpYIHOOOJIOMOYHbIE Y TJIMHUCThIE TPYHTbl TBEPJAOH KOHCUCTEHIIMH), TO
MIPUMEHSIIOT CBaU-CTOMKHU, B MPOTUBHOM CJIy4ae - BUCSYKME CBaU (CBaW TPEHHUS).



Hecymas cnocoOHOCTh BUCSIUEH CBau CKJIAABIBAETCS U3 CONMPOTUBIEHUS TPYHTA
MOJI OCTPUEM M CHJI TPEHHUS TPyHTa MO OOKOBOW MOBEPXHOCTH, CIEAOBATEIBHO,
OCTpHUE CBaW HYXHO pacrojiaraTh B 0oJiee IPOYHOM TIPYHTE MpHU 3ariyOJIeHUH B
Hero Ha 2..3 M. IIpodyHOCTHP TPYHTOB Kadye€CTBEHHO XapaKTepU3yeT BeIUYMHA
YCJIIOBHOTO PAacue€THOTO COMPOTUBIICHUS TpyHTa Ro, (cM. puc. 3), Takum obpazom,
MOJTyYaloT JJIMHY CBaW B IEPBOM MPHUOIMKCHHH.

Ecnin B mpenenax [UIMHBI IIOIPY)KEHHOM YacTH CBaW €CTh CJIOHM CHIJIBHO
cKuMaeMbIx (cabbix) TpyHTOB (TOpd Wiau ui TonmuHou 6omnee 30 cMm), TO CHUIIBI
TPEHUsI HAa ITOM YYacTKe JUIMHBI CBAaW CUMTAIOT PaBHBIMU HYMI0. CHIIBI TPEeHUA
IpyHTa, PACHOJOXXEHHOTO BBIIIE CHUJIBHO CXUMAEeMOIo  CJOsl, CYHUTAIOT
HETaTUBHBIMH (OTPULIATEIIBHBIMU), U OHU JOJDKHBI OBITH MOTOM J00aBIEHBI K
Harpy3Ke OT 3[1aHus, JeHCTBYIOIIEH Ha pOCTBEPK.

BribupatoT Buj Bucsiueil cBau: 3a0UBHBIE WM HAOWBHBIE Pa3HBIX KOHCTPYKIUH,
cBau-o0onouku (nuametpom 6ornee 800 mm), cBau-ctondsl. Hanpumep, ecnu cBas
Ipope3aeT MOIIHYIO TOJIIY CHJIBHO C)KMMAaeMBIX TPYHTOB, W HIDKHHUN €€ KOHeIl
HAaxXOJUTCS B IUIOTHOM (NIPOYHOM) TpyHTE, TO Hauboyee I1esIecooopa3Ho
npuHUMaTh OypOHAOMBHYIO CBalO C YIIMPEHUEM B TpeJesiax MpoyHoro rpyHra. B
ATOM CJy4yae MaKCUMAaJbHO HCIOJB3YETCS MPOYHOCTh OETOHA CBau. 3a0WBHBIE U
OypoHaOHBHBIE CBau 0€3 YIIMPEHUS IPUMEHSIOT MPHU JOCTATOYHO OJHOPOIHBIX IO
OPOYHOCTH CJHOAX TpyHTOB. Pa3mepsl 3a0uBHBIX cBail M CBaii-000JI04YEK
npuauMmatroT 1Mo ['OCTam, a HaOUBHBIX - B 3aBUCUMOCTH OT TEXHUYECKUX
napameTpoB 000PYI0BaHUS.

CornpsikeHre CBaifHOTO POCTBEPKa CO CBasiMU ObIBAE€T CBOOOJIHO OMUPAIOIIMMCS
win xecTkuM. CBOOOJIHOE ONMMpaHWE YUYUTHIBAIOT B pacueTax, Kak IMIapHUPHOE, U
KOHCTPYKTHBHO BBITIOJHSIOT 3a/I€JIKOW TOJIOBBI CBaW B MOHOJIMTHBIM POCTBEPK Ha
5... 10 cm. KecTkoe compspKeHHE CBald C POCTBEPKOM OCYIIECTBIISIIOT MyTEM
3aJIeTTKA TOJIOBBI CBal B MOHOJIUTHBIM POCTBEPK Ha TIIYOMHY, COOTBETCTBYIOIIYIO
JUTMHE aHKEPOBKH apMaTypbl, JTHOO0 3a/1eJIKO B POCTBEPK BBHIITYCKOB apMaTyphI.

YTouHUB pa3Mmepbl BbIOpaHHOW cBau (UIMHY, TIONEPEYHOE CEYCHHE) W
BBITIOJIHUB PHC. 9, ONIPEACIISAIOT €€ HECYITYIO0 CTIOCOOHOCTH Fy.

Hampumep, n1st 3a0MBHBIX 1 HAOMBHBIX BUCSYMX cBal (mpunoxkenue El...E4)

Fy =7 (7CRRA+UZ7cf fihi)
BBIYHCIIAIOT KOIMYECTBO CBail 77 B IEPBOM MPUOIMKEHUN
n=yF./F

[Ipu neiicTBUM Ha POCTBEPK OOJIBIIOrO MO BEIUYMHE MOMEHTA U MOMEPEUHOU
CUJIBbI KOJIMYECTBO cBail yBennunBaroT A0 20%.

Pacrionararor 3a0uBHBIC CBaM B MJIaHE C COOJIOJICHUEM YCIIOBHS

3d<a<ae6d,

rie d - nguaMeTp Kpyrjoro, CTOpOHa KBaJpaTHOTO WM OOJbIIas CTOpPOHA
MPSAMOYTOJIBHOTO CEYEHUs CBaW; a- PaCCTOSHUE B IUIAHE MEXKIY LEHTPAMU CBaii,
PaCIONIOKEHHBIX PsiIaMU WJIK B IaXMaTHOM nopsiake (puc. 10).
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Puc. 9. Cxema a5 orpezierieHust Hecyliel CriocOOHOCTH OIMHOYHOM CBau 1Mo TPYyHTY [uisi pyHnamenTa D3: a - 6e3
crnaboro cnost pyHra; O - Mpu HANMKUYKU cinaboro ciost ¢pyHTa (Topd, wi).

[Tpryem, HEOOXOAMMO CTPEMHUTHLCS pacloyiaraTh CBau Ha pacctosHud 3d U K
KBaJIpaTHON (opMe pOCTBEpPKA, TOTNAa POCTBEPK OyneT HMETh MHUHUMAJbHBIC
pasMmepsl B maHe. M TombKO Hamu4ue OOJBIIOTO MO BEIMYMHE MOMEHTa U
MOTIEPEYHON CUJIBI BBIHYXKJIAIOT MPUHUMATh POCTBEPK MPSIMOYTOJIBHON (POpMBI U
YBEJIIMYCHUE PACCTOSTHUS MEXTy IICHTPaMH cBaid 10 6d B IITIOCKOCTH JCHCTBUS
MOMEHTA.

PacctosiHue B cBeTy MeXIy CTBOJIaMU OYypOBbIX U HAOMBHBIX CBall U CBaii-
000JI0YeK TOKHO OBITh HE MEHee | M, MeXIy YIIUPEHUSIMUA OypOHAOUBHBIX CBaii
M CBaif-000JI0YEK TPH YCTPOMCTBE UX B CYXUX TIIMHUCTBIX TPYHTaX TBEPION U
MOJyTBEpAOM KOHCUCTEHIHH - 0,5 M, @ B OCTaJbHBIX TPYHTax — 1 M.
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Puc. 10. IIpumep pacnonoxeHust cBail B (yHIaMEHTE MO KOJIOHHHI (a) ¥ CTeHHI (0).

[Tpu pacmoiokeHuy cBail B IJIaHE MOTYT OBITh CJICTYIOIITUE BAPUAHTHI:

1) omHOW CBaM MPHUHATBHIX Pa3MEPOB MHOTO, TOTJA HYXKHO YMEHBIIUThH JJITHHY
CBaW WM MPUHATH JPYTYIO €€ KOHCTPYKIIMIO U PacueThl IOBTOPUTS;

2) 1moj OJIHYy KOJIOHHY CBali MHOTO M MX HEBO3MOJKHO PACIIOJIOKUTH B TUIAHE C
Y4ETOM CBall MOJ| COCEHUE KOJIOHHBI, TOTJa HEOOXOAUMO YBEIUYUTh JIJTHHY CBal
WIH TPUHATH  JPYTYI0  KOHCTPYKIIMIO, HAIpHMEp, BMECTO 3a0MBHBIX
NpU3MaTHYCCKUX CBal IPUHITH OYPOHAOUBHBIC C YIIUPECHHOM MATOW U PACUCTHI
OBTOPUTb.

OnpenenstoT pa3Mepbl pOCTBEPKA, IIPU 3TOM PACCTOSIHUE OT Kpasi pOCTBEPKa
710 TIEPBOTO psifia cBait mpuHUMAIOT S... 10 cm.
Boeruucnsior ycunusi, nepeiaBaeMble pOCTBEpKOM Ha cBau. BepTukaiapHOe ycuime
Ha YpOBHE MOJIOMIBBI pocTBepka Ng,i, onpenenstor mo ¢popmyie
Nd,l = FV,I +GP,I +GZ\D,l
rae Gp,1- Bec poctBepka; Grp |- Bec TpyHTa Ha 00pe3ax poCTBEpKa.
OnpenensioT pacuyeTHYI0 HAarpy3Ky Ha  MakCUMajibHO M  MHUHUMAJIbHO
Harpy>keHHbIe cBau (kpaiiHue B Kycte) N

N, =Ny, /nxM,, ymax(min)/z Y

i=1
rie Y,,- pacCTOsSHHE OT LIEHTPAIbHONW Och X pOCTBEpKA 1O OCH Ka)XJOW CBawu;
Yimax(min)~ PACCTOSIHUE OT OCH X 10 ocu KpallHUX CBail 10 00€ CTOPOHBI.

[TpoBepsitoT ycinoBue Ny < Fq / v, . HeBbIOIHEHHE 3TOTO YCIOBHUS MOXET OBIThH
TOJIBKO IIPH JICHCTBUH OYEHBb OOJIBIIOrO MO BEIMYMHE 3HAUCHHS M, |.

Torma HEoOXOAMMO CIBHHYTH POCTBEPK BMECTE CO CBasMH OTHOCHTEIIHHO
HENOJABMKHOW KOJIOHHBI B HAIlPABJICHUW JACUCTBUS MOMEHTa M| T.e. 3a1aTh
(aKkTUUECKHIl HKCUEHTPUCUTET €y (aHamormyHo ciydaro ¢ (QyHJIaMeHTaMu
(MeTKOro 3aJI0KEHHS ) ¥ BBIYUCITHTh

Nl,max(min) = Nd,I In i(lle,l ymax(min) - Nd.le)/; yi2

Ecin sTOT mpueM He IacT AOJDKHOTO pe3ysibTaTa, TO MPEeAyCMAaTPHUBAIOT
YCTPOMCTBO HAKJIOHHBIX CBail.



Wtak, mocie TOro, Kak OmMpeaeicHbl pa3Mephbl JBYX BapHaHTOB (YHIAMEHTOB
(Menkoro M TIYOOKOTO 3aJI0KEHHS), BBIUUCISIOT TEXHUYECKHE IMOKa3aTeIIH IS
KaX70ro U3 Hux (Tadm. 3).

Tabauua 3
Texuunuyeckue nokazarenu Ha | GyngameHT
Jlnst pyHIaMeHToB
IToxazatens MEJIKOTO 3aJI0KEHUSL | TIIyOOKOT0 3aJ10KEHHMSI
D 1 D4 D1 D4

O6mwuii o6beM OeroHa, M1

Macca apmartypsl, KT
O06beM 3eMIISIHBIX paboT, M

Maccy apMaTypbl IPHHEMAIOT [0 COAEpKaHuio ee B 1 M3 KoHCTpyKIuu (cBau -
100... 150 xr, pocTBEpKH MO KOJIOHHBI - 70 KI, JICHTOYHBIE POCTBEPKH NOJ CTEHBI
U MaccuBHbIe pyHIaMeHThI - 30.. .40 kr).

O6beM 3eMISHBIX PA0OT BBIUMCISIOT IS TUIOMIAAM 3JaHUS B IUIAHE,
NPUXOSIIEHCS Ha OHY KOJOHKY WM | MOT. M CTEHBI.

[lo »TMM mnoka3aTenssM € Y4YETOM OCOOEHHOCTEH NpOU3BOACTBA padoT,
BBIOMPAIOT BapUAHT JUIsl AalibHEHIIEH mMpopaboTKu.

3

3.5. KonctpyupoBanue GyHIaMeHTOB. 3alIUTA IOMEIEHUI OT TPYHTOBBIX
BOJI M CHIPOCTH

OyHgaMeHThl  37aHW,  Kak ~ OpaBWwiIo,  ObIBAIOT ~ OETOHHBIMH U
&KeJ1e300€TOHHBIMH.

Jnst cOopHbIX (PYHIAMEHTOB MPUMEHSIOT OTICIbHBbIE THUIIOBBIE 3JIEMEHTHI,
HanpuMmep, (YHIAMEHTHbIE IUIUTHI, CTEHOBBIE OJIOKH, TMOIKOJICHHBIE YaCTH
dbyHIaMEHTOB, pAAOBbIC (yHAAMEHTHI TIOJ KOJIOHHBI, (yHAAMEHTHI IO
pacropHsbie
KOHCTPYKIIHH.

Pa3Mmepnl BepxHelt crynenn (yHaaMeHTa B IutaHe (00pe3) sl MeTaTHIeCKOn
KOJIOHHBI TPUHHUMAIOT C YY€TOM pa3MEIICHUsS METaJUIMYeCKOro Oarimaka s
3aIeTKU  aHKEpHBIX O0aTOB. PaccTossHme oT ocu aHKepHOro Oonra [0
BEPTUKAILHON TpaHW BEpXHEH CTymneHu (yHAaMEHTa MPUHUMAIOT He MeHee 150
MM 1ipu auameTpe 6oatoB 50 mm u 200 MM nipu quamerpe 601ToB 6osee 50 MM.

[Ipu mpumeHeHUU COOPHBIX YHUGDUIMPOBAHHBIX DIIEMEHTOB (PYHIaMEHTOB
KOHCTpyupoBaHu€e VX He BBINOJIHIETCA, HO HYXHO yKa3aTh MapKy 3JIEMEHTa WU
dynnamenta u Homep ['OCTa unmuTHIIOBYIO CEpHIO.

[Ipy npuMeHEeHWHM MOHOJMUTHOTO (YHAAMEHTA BBITOTHSIIOT OMATYOOUHBIHA
gyeptex (puc.11).

Pexomenmyemsie BoicoTh cTyneneii (h,h,,h,) MoHonuTHOTO PyHIamMenTa

npuBeneHbl B Ta0. 4. Pasmepsl cryneneii B mane (b, ;) npuanmaroT kpatHeiM
300 mm.



&

Puc. 11. ®yanameHT 1o KOJIOHHY: 1 - GyHIAMEHT; 2 - KOJIOHHA.

Tabnuma 4
Pexomenyemas BricoTa cTyneHen GpyHmaamenTta
BricoTa BricoTa
IUIUTHOM IUINTHOM
4acTHu BricoTa cTynenen, cm 4acTHu BricoTa ctynenen, cm
dbyHnamenTa dbyHnamenra
h, cM h, cMm
hl h2 h3 hl h2 h3
30 30 - - 90 30 30 30
45 45 - - 105 30 30 45
60 30 30 - 120 30 45 45
75 30 45 - 150 45 45 60

Jlns cBaiHBIX (yHIAaMEHTOB HEOOXOJMMO BHIOpATh THI 3aCiKH CBald B
poctBepK. KoHCTpykius 3aelku 3aBUCUT OT Bujaa cBal (puc.12). Ilpumepsi
conpsbkeHus: OypoHaOMBHOM CBau U CBau-000JIOYKH C KOJIOHHOM JaHbl Ha puc.13,
14,

[lon MoHONMUTHBIMU (PyHIAMEHTAMU HE3aBUCHUMO OT MOJICTUJIAIONINX TPYHTOB
(KpoMe CKaJIbHBIX) MPEAyCMaTPUBAIOT OCTOHHYIO MOATOTOBKY ToJiuHoH 100 MM
n3 O6erona M50. Ilog cOopHble GyHIaMEHTHI BMECTO MOATOTOBKM M3 O€TOHA
MOKET MPUMEHSTHCS TIecuaHas MmoJchinka ToamuHon 100 mm.

a s

Puc. 12. CBobomHast (a) u sxectkast (0) 3a7enka cBaii B pocTBepK: 1 -)kene300eToHHBIE cBam; 2 - OeTOHHA
TIOATOTOBKA; 3 - MOHOJIUTHBIA POCTBEPK; 4 - MPOJIOIBHASI apMaTypa CBaM.
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Puc. 13. Comnpsixenrie 6ypoHaOUBHOM CBaM ¢ KOJIOHHOM: a — C TIOMOIIBIO KOJIBIIEBOH NOCAaKH; O - yCTPOHCTBOM
CTakaHa B CBae; B - CBAPHBIM CTHIKOM; | - KOJIOHHA; 2 -HacaJKa; 3 - cBasi; 4 - CBAPHOU CTBIK.

Puc. 14. ConpsbkeHune 1mojoi Kpyrioi cBau U CBan-o00JI0YKH C KOJIOHHOM: a -OeccTakaHHoe; O - C TOMOIIBI0
KOJIbIIEBOM TOCAJIKH; B - C YCTPOMCTBOM MOHOJIUTHOTO cTakaHa; | - kononHa; 1 - MoHONUTHBIIM OeToH; 3 - necok; 4
— cBas; 5 - Hacaaka; 6 -MOHOJIMTHEIA CTaKaH.

1
|
!

1
772

Tha by,
|t11|'a”

b,

Puc. 15. I'mapousonsiiys NoABaIbHBIX MOMEIICHUIA: a— MPH YPOBHE MMO3EMHBIX BOJ HIKE TIOJIa MoBasia; 0 — mpu
YpOBHE MOJ3€MHBIX BOJI BBIIIE T10J1a MTOJBaJIa; B - B TO K€, PH BHICOKOM CTOSIHUH; 1 - pyJIOHHAS THAPOU3OJIALIIS;
2.- oOMa3ka GUTYMOM 3a J1Ba pa3a; 3 -MpWKUMHAs CTeHKa; 4 - OETOHHAS IOATOTOBKA; 5 - MPUTPY30UHbIil OeTOH; 6 -
JKeJe300€TOHHAs IINTa; 7 — IIEMEHTHAsl CTSKKA.

Meponpustuss MO 3aliUTe IOMELUIEHUH OT TPYHTOBBIX BOJ U CBIPOCTH
HaIpaBJICHbl Ha TMPEJOXpPaHEHUE 3ariayOJeHHBIX YacTedl 37aHus OT CHIPOCTH U
3aTOIUIEHUS TPYHTOBBIMM BOJAaMH, OT KOPpPO3MM W DPa3pyLICHUS MATEPUATIOB
KOHCTPYKIMI. BpiOOp 3TUX MeponmpusiTUH 3aBUCUT OT THAPOTEOJOTHYECKUX
yCJIOBUH, OCOOCHHOCTEW KOHCTPYKUMHM M Ha3HaueHus nomeunleHuil. HexoTopsie
MIpUMEPBI MPUBEICHBI HA pUC. 15.

JleTanbHy10  TPOpabOTKYy KOHCTPYKIUH  (YyHAAMEHTOB  BBIMOJIHSIIOT — HA
YEPTEHKHOM JIUCTE.

3.6. PacueTr 0OCHOBaHMH 10 NpeAeJbHbIM COCTOSAHUAM
Cornacno CHull 2.02.01-83* ocHOBaHMSI JOKHBI PACCUUTHIBATHCA MO JIBYM
rpyIIaM MpeaeabHbIX COCTOSIHUI: MEPBOM - MO HECYIed CIOCOOHOCTH U BTOPOH -



no pgedopmarusiM. CTyIeHT JOJKEH O0O0OCHOBaTh HEOOXOAUMBIE pPacUeThbl
OCHOBAaHMWA TO TPENEIbHBIM COCTOSHHUAM, a TaKKe METOJ pacyeTa OCalloK
OCHOBAHHSI.

3.6.1. Pacuem 0cadok memooom nOCi0UHO20 CYyMMUPOBAHUA (6mOpas ZPynna
npeoeIbHbIX COCMOAHUIL).

[locnenoBaTenbHOCTh pacyeTa OCAAKHM OCHOBaHUSA (PYyHIaMEHTa MEJKOTro
3aJI0KEHHS.

1. BeiuepuuBaroT pacueTHyo cxemy (puc.16).

2. BBIYUCHSIOT BepTUKAIBHBIE HOPMaJIbHBIE HAIPSHKEHUSI OT COOCTBEHHOT'O Beca

I'PYHTa
ng zzyll,ihi
i=1

H CTPOSAT JMIOPY O, ciieBa OT ocu Z u smopy 0,2 o, cnipasa. Huke ypoBHst

IPYHTOBBIX BOJ| HEOOXOJMMO YYHMTHIBATH B3BEIIMBAIOLIEE JCHCTBUE BOJbBI Ha
CKEJIET [1ECUYaHOr0 TPYHTA U CYIECH.

3. OnpenensitoT BeJIMYMHY JOMOIHUTENBHOTO (0CaJ0YHOI0) AaBIEHUS HA TPYHT
10J1 MOIOUIBOM (pyHIaMEeHTa

P=P-c

70,0
rae P=(F,, +Gs, +Gspy )/ A
4. Pa30MBaIOT TOJIYy OCHOBAaHUS HA 3JIEMEHTapHBIE CIION ToummHOou h, (He

00s13aTeabHO paBHbBIE), HCX0/ U3 yeaoBus hi < 0,2b.

['paHuiibl  3leMEHTapHBIX  CJIOEB  JOJDKHBI  COBHAAaTh C  TIPaHUIIAMHU
€CTECTBEHHBIX  HamjacToBaHud.  OmnpenenstoT  KOOpJAWHATY  IOJOUIBBI
AIIEMEHTAPHBIX CJI0eB, MpuueM Z = () COOTBETCTBYET MOJOIIBE (yHIAMEHTa, U
HAYMHAIOT 3aIl0JIHEHHE Ta0l. 5.

5. BBIUKCHSIOT JOMOJHUTEIbHBIE BEPTUKAIBHBIE HOPMAJIbHBIC HAMPSIKEHUS Ha
IpaHUIIaX CJIOEB IPyHTA

Op = aPb,
rae a -  KodhuIHMEeHT,  yYUTHIBAIOIIUKA  YMEHBIIEHHE  TI0  TIIyOWHE
JOTIOJIHUTENBHOTO aBieHus (mpunoxxenue J[1).
Crposr smopy 0, . Touka nepeceuenus smwp o, U 0,, COOTBETCTBYET

HIDKHEHN rpanuie cxumaemont tonmu (BC).

6. OnpenensoT BeIUINHY CPEIHUX JTOMOTHUTSIBHBIX AaBICHUA B KaXKIOM M3
AJIEMEHTAPHBIX CIIOCB

7. OnpenensroT BETUINHBI 0CaI0K KaXI0T0 JJIEMEHTAPHOTO CIIOS

S, =0, hpBIE

zp,it i
riae [ - Ko3QUIUEHT, YIUTHIBAIOIINA OTCYTCTBHUE MOMEPEYHOTO PACIIUPEHUS TIPU
nehOpMHUPOBAHUHU TPYHTOB B YCIOBUSX KOMIIpeccuu. Ha3zHauaeTcs B 3aBUCUMOCTH
ot ko3 durmenta [lyaccona V (Tad:. 0).



Tabmuma 6

Cpennee 3HaueHue kodpdunuenta [lyaccona V u koaddunmenra /3

I'pynT v(u) B=1-2v*/(1-V)
ITecok u cymech 0,30 0,74
CyrinuHok 0,35 0,62
I'muna 0,42 0,40
o Fus oo, (roos0
xS 400, 00) : :
sk o _EE.L.":__ ,J I o
/. § .E‘ﬂéﬂ” - 2";‘. :% = -
/ e o af -}.ﬂf" B
% B n e o 5 lg §
o .. PR of Al
= ¥=20,0%, ., St = o
: o E= o * " ; o &C.‘gl@
F | 5.;g Ve Ey U R —
T at - e,
= | e 9| PLoaky,
= i ", ‘ ﬂ:lulh ’ ~‘-w1°‘
o] 8l Wl i =
‘E’?} gl '333“9;5;%"!{- A_IiQOuﬂn. '
H X200 450wt ‘
1 E= . J auoxfla:

Puc.16. Cxema [uist pacuera ocaaku (GyHIaMEHTa MEIIKOTO 3aJI0KEHHsT METOIOM mociioiiHoro CyMMupoBaHust (JIMHEHbIC
pa3Mepbl IPUBEACHBI B CM).

— C| 3 C

S aRy | N | opi | byl B E,. | S=o,hBIE
TOYCK KH& CJIOsL KHa KHa M

0 0 0 | 1.00 200 1 | 196 | 0.60 | 0.74 | 18000 0.0048

1 | 060 | 040|096 192 2 | 176 | 0.60 | 0.74 | 18000 0.0043

2 1.20 | 0.80 | 0.80 160 3 141 | 0.60 | 0.74 | 18000 0.0035

3 |1.80 ] 1.20 | 0.61 122 4 106 | 0.60 | 0.62 3888 0.0033

4 |240] 1.60 | 0.45 90 5 79 | 060 | 062 | 50 0.0024

5 |3.00] 200|034 68 6 60 | 0.60 | 0.40 | ;3000 0.0011

6 |3.60 | 2.40 | 0.26 52 7 46 | 0.60 | 0.40 | 13000 0.0008

7 14201 280 | 0.20 40 8 38 | 0.30 | 0.40 0.0004

70 | 450 3.00 | 0.18 36

8 |480] 320016 32 S =0.0216i

= 2,20

8. CymmapHas ocaJka BCEX DJJIEMEHTApHBIX CJIOE€B COCTAaBISIET PACUYETHYIO
BEJIMYMHY OCAJKM OCHOBAHMS S.
Ecnau B nmpoekTe HEOOXOAUMO YUYHUTHIBATh BIMSIHUE COCETHUX (DYHIAMEHTOB, TO K
SIIOPE NOIOIHUTENBHBIX HANPSKEHUU Ozp, MOCTPOCHHOM ISl MPOEKTUPYEMOTO




(¢yHIaMeHTa, J0CTpauBalOT J00AaBOYHYIO YacTh, OTPAXKAIOIIYIO BIUSHHE
cocenHero (yHgamenTta. BennunHa A00aBOYHOIO JOMOJHUTENIBHOTO JABIEHUS
OIpEENSIETCS METOJIOM YIJIOBBIX TOYEK

3.6.1.1. ITocsienoBaTeILHOCTD pacyeTa 0CaJ0K CBailHOro GyHIaMeHTA.

OrnpenensitotT pa3mepsl yeiaoBHOTO pyHaaMmeHTa (puc. 17).

['panunbl ycnoBHOro ¢yHAaaMeHTa ONPEAEINIAIOT CIEIYIOIIUM 00pa3oM: CHU3Y -
mwiockocthio Kb, mpoxopsieid uepe3 HUKHHME KOHIBI CBail; ¢ OOKOB -
BepTUKanbHbIMU IOCcKOCTAMHU KI' u B/I, orcrosimuMu OT rpaHell KpalHUX PSOB
BEPTHKAJIbHBIX CBail Ha paccrosuus htge, /4, riae@, .- OCpenHEHHOE

(cpelHEB3BEIIICHHOE) 3HAUCHUE yIila BHYTPCHHETO TPCHUS TPYHTA, ONPEACIAeMOe
o ¢popmyie

P = (¢’||,1h1 + @0+ (Pn,nhn)/(hl +h,+..+h,)
THE @y 3Py 23-1Py n DACUETHBIE 3HAYEHUS YIJIOB BHYTPEHHErO TPEHHMS I

OTJC/IbHBIX, MPOHJICHHBIX CBasMHU CJOEB TPyHTa TOJIIMHOW COOTBETCTBEHHO
hi,hz,...,hn; - rIyOuHa morpy»keHus cBau B IPYHT, CUMTasl OT IOJOIIBBI POCTBEPKA
(cM. puc. 16, a) wian moaoMIBEI ciaboro ciost (cM. puc. 17, 0) u paBHas h = hi+h;
+... + hn.
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Puc. 17. Cxema omnpezienieHust yCIOBHOTO (DyHAaMEHTA: a - PU OTCYTCTBUH CINA0BIX TPYHTOB; O - MIPH HATTHMYHA
cI1abBIX TPYHTOB TONIIUHOHN Oomee 30 cM.

JlanpHeWmMi pacdeT BEAyT B TOM K€ MOCIENOBATEIHHOCTH, KaK (yHIaMEHTa
MEJIKOTO 3aJIOKEHHUs ¢ pa3MepaMu moaomBel BXL u rinyOmHOW 3amoxeHus
dynnamenta d. IIpu 3ToM Ha puc. 16 He YEpTAT POCTBEPK W CBaM, a HAHOCHT
TONBKO TpaHullel yciaoBHoro d¢yamamenTa (K['/Ib wa pwuc.17), m Benuumny
cpeaHero (paxkTUYeCKoro MAaBJeHUs MOJ MOJOIIBOM YCIOBHOTO (yHIaMeHTa
BBIYHUCIISIOT 1O popMyJie

P :(Fv,u +GP,II +G +GAD,|| )/BL

rae Gp ,;Gx 1 Gap, - COOTBETCTBEHHO BEC POCTBEPKA; CBall M rPyHTa B IpeAeIax

fia, 1l

na,
rpaHuIl YCIOBHOTO (PyHIaMEHTAa.
3.6.2. Pacuem 0cadok 0CHOBAHUA MEMOOOM JTUHEHUHO-0e(opMUPYeMO20 €105
KOHEUHOU moauunsl (6mopas 2pynna npeodeibHovlX COCMOAHUIL).
DTOT MEeTOA MPUMEHSIETCSI, €CIIH:



a) B mpeenax CKMMAaeMOM TONIKA OCHOBaHUS PACTIOIOKEH CIOU IPYyHTA C
moaynem aepopmauuu E> 100000 xIla;

0) mogomBa (pyHIaMEHTa UMeeT OOJbIIME pa3Mepbl (IIMpUHA WM JHAMETP
6onee 10 m) u moayne aedopmanuu E >10000 klla HEe3aBUCMMO OT TIIyOWHBI
3ajieraHusl Majo C)KMMAaeMOoro rpyHTa.

[Ipunumarot, 4To ocajka (pyHIaMeHTa BbI3BaHA MOJHBIM CPEIHUM JIaBJICHUEM,
JEUCTBYIOIINM T10 MoI0IBe pyHAaMeHTa (0€3 BhIueTa AaBJICHUS OT COOCTBEHHOTO
Beca rpyHTa Ha YPOBHE MOJONIBHI), T.€. P, = P.

PacuetHyio TonuHy auHenHHO-ne@opmupyemoro cios H npuHuMaroT mwim 1o
KpoBJIM TpyHTa ¢ MmonyieMm nedopmanuun E>100000 lla, wnu npu mupuHe
dynmamenta b > 10 M u cpenHeM 3HaueHMHM MOAYJsA JAeOpMaIii OCHOBAaHUS
E>10000 kIla BeraucastoT nmo Gpopmysie:

H = ( H, + r//b) K,
rae H, u ¥ - NpUHUMAaIOT COOTBETCTBEHHO PAaBHBIMU JJIi OCHOBAHUMU, CIOMKEHHBIX
NbUIEBATO-TIMHUCTBIMU TpyHTaMu 9 M U 0,15; nmecuanbiMu rpyHtamu 6 M u 0,1 ;
Kp- xo3ddunment, nmpuHuMaembiii paBHbiM 0,8 Tpu cpeaHeM JaBICHUU TOJ
nonomBoit pynaamenta P=100 kIla; 1,2 mpu P= 500 xIla, a mpu npomMexKyTOUHBIX
3HAYEHUAX P - M0 UHTEPIIOSIIIH.

Cpennsiga ocaika OCHOBaHUSA
n

s=pbk,| D (k —k)/E |/k,

i1
re N - KOJUYECTBO clioeB rpyHTa, K, Ky, Ki - ko3 duiuentsl, onpeaensiemMbie B
3aBUCUMOCTH OT TJIYOMHBI TPAHUI] CJIOEB, CUMTas OT IMOAOLIBHI (yHAaAMEHTa
(mpunoxenus J 2, 11 3, u 1 4).

Pacuer mo gedopmanusiM cyuTaeTCS BBITIOJHEHHBIM, €CIH YAOBIECTBOPEHBI
tpeboBanus CHull 2.02.01-83*, B mpoTUBHOM ciy4yae HEOOXOAMMO H3MEHHUTH
TUTIONIA/Ib WJIK TIIyOMHY €ro 3aJI0KEHHUSI U TIOBTOPUTH PacueT 0CaJIOK.

Ecnu onpeneneHHble pacueToM BEJIMYMHBI 0CaloK OCHOBaHuUs (ripu P = R) He
npeBbimator  40%  OpenenbHO  JONYCTUMBIX — BEJIWYUH, TO  PacyeTHOE
conpoTuBiIeHNE R MokeT ObITh MOBBIMICHHO B 1,2 pa3a (T.e. IJIOMAab MOJAOMIBBI
¢bynnamenta ymenbieHo Ha 20%). M3MeHenne- pazmepa moaomBel GyHIaMEHTA
MIPOU3BOMAT 0€3 MOBTOPHOTO pacyeTa 0CaJ0K OCHOBAHMS.

3.6.3. Pacuem ocnoseanusa no Hecywieil cnocodnocmu (nepeas 2zpynna
npeoenvbHvIX COCMOAHUIL).

Ecnu ycroliunBocTh (hyHIaMEHTAa MPOTUB CIIBUTa MO MOJIONIBE HE oOecreyeHa,
1eaecoodpa3sHo ycTporMcTBO (yHAAMEHTOB C HAKJIOHHOW TOJIOIIBOM, TaK Kak
YBEIIMYEHHUE Ppa3MEPOB MOJOLIBBI HE JaeT JOJDKHOro 3(ddekra B CBA3U C
HEOOJIBIITNM yJIETBHBIM CIIETUIEHUEM Y OCHOBHBIX BHIOB TPYHTOB.
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Ipunoxenue Al
BapuanTsl 3a1anuii

1 2 3 1 2 3
IMomaz 31 6-1 2 66 3-2 8
Bapuantel | O0bexT «a 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 8-2 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 5
5 3-1 5 40 10-2 9 75 8-1 4
6 3-2 6 41 1-1 8 76 8-2 3
7 4-1 7 42 1-2 7 77 9-1 2
8 4-2 8 43 2-1 6 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 /-1 3 48 4-2 1
14 7-2 4 49 5-1 1
15 8-1 5 50 5-2 2
16 8-2 6 51 6-1 3
17 9-1 / 52 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 8-2 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 6 60 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 5-1 2 64 2-2 6
30 5-2 1 65 3-1 7
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Ipunoxenue b1
1. OCHOBHBIE TTOHATHS U ONPEICIICHUS

OcHOBaHMEM Ha3bIBAIOT TOJIY (PYHTOB CO BCEMH OCOOCHHOCTSIMU HX
HAIUIaCTOBAHMS,  BOCIPUHUMAIOIIYIO  JABJIEHUE OT  BO3BOJUMBIX WM
CYLIECTBYIOLINX 3IaHUN.

['pyHTOBBIE OCHOBaHUSI TOJPA3JEISAIOT Ha €CTECTBEHHbIE W YIy4lICHHBIE.
EcTtecTBEeHHBIE OCHOBaHUS MCIIOJIB3YIOT B YCJIOBHUSX MPUPOJHOTO 3ajJ€TraHus WU
MOCJIE€ HECJOXXKHOM MpeaBapuTeNbHOM 00paboTku. B HEKOoTOphIX ciyyasx
MEXaHUYECKUe CBOICTBa ¢byHTOB CTPOUTEIBHOU IUIOIIAIKU
HEYJOBJIETBOPUTEIbHB B OTHOIIEHUMM HECYIIeH CHOCOOHOCTH OCHOBAHMS,
[N03TOMY MX YJIYUYIIAIOT Pa3Iu4YHBIMU CIIOCOOaMHU WM NpUOEraroT K 4acTUYHOU
3aMeHe

I'PYHTOB.
OcHoBaHust OBIBAIOT CJIOMCTBIMM WU OJHOPOAHBIMH. CIIOMCTOE OCHOBaHUE
(puc. 1.1) cocToUT M3 HECKOJBKHUX CJIOEB (PYHTOB, a OJTHOPOJHOE — M3 OJHOIO

cios. B cBow ouepenb, CIOMCTOE OCHOBAaHWE MOXET OBITh C COIVIACHBIM WIIH
HECOTJIACHBIM 3ajieraHueM rmiactoB GpyHra. OcHoBaHMe, MoKazaHHOe Ha puc. 1.1, a,
SIBJISIETCS IPUMEPOM COTJIACHOTO 3ajieraHus ()yHTOB, a OCHOBaHHUE, N300Pa)KEHHOE
Ha puc. 1.1 6, — HecoriacHoro 3aneraHus.

DyHIaMEHTOM HA3bIBAIOT TMOA3EMHYI0 YacTh 3/IaHUS WU COOPYKCHHS,
BOCIPUHHUMAIONIYIO HAarpy3Ky OT HaJ[36MHOM YacTH 37]aHUSl U NEPENarollylo ee Ha
ocHoBaHue. OyHIaMEeHT | ¥ €ro OCHOBAaHHE COCTOSIT M3 CIIEAYIOUIUX OCHOBHBIX
aneMeHToB (puc. 1.2): BepxHel MockocTd 2 QpyHIaMeHTa, Ha3bIBaeMoO 00pe3oM;
MOBEPXHOCTH onupaHus 3 (yHAaMeHTa Ha OCHOBaHWE, HA3bIBAEMOM IOIOIIBOMN
(dbyHIIaMeHTa; HECYIIEro CJIOs OCHOBaHUS 4, Ha KOTOPHIM onupaercss QyHIaMEHT, U
HIDKEIIeKAIINX CI0EB 5, Ha3bIBAEMBIX IMOJCTHIAIOIIMME closiMu. PaccrosiHue ot
CIUTAHMPOBAaHHON OTMETKM 3€MJIM JO0 TOJOIBHl (yHIAaMEHTa Ha3bIBACTCS
riyOnHOM 3amokenus GyHaaMenTa u obo3navaercst Oyksoii d.

OyHIaMEHThl TOAPA3esIOT Ha (yHIAMEHTHI, BO3BOJMMBIE B OTKPBITBHIX
KOTJIOBaHax, (yHIAMEHTHI TUIyOOKOTO 3aJI0’)KCHHS M CBaiiHbIC (PYHIaMEHTHI.
Bo3BonuMbie B OTKPBITBIX KOTJIOBaHAX (YHIAMEHTHI OKPYKEHBI HACHIITHBIM
TPYHTOM U MEPEAI0T HArPY3Ky Ha OCHOBaHUE TOJIBKO M0 noaomse Ry (puc. 1.3).
dyHgaMeHTaMu TIyOOKOTO 3aJI0’KEHUs Ha3bIBAaeT Takue (YHAAMEHTBI, KOTOPHIC
MOTPYXKATC Wi GOopMHUpPYIOTCS B (yHTAX C MOMOIIBIO CHEIHATHHOTO
obopynoBanusi. OHU MepealoT HArpy3Ky Ha OCHOBaHME Kak IO TMoJomBe R Tak u
3a CUET CHJI TPEHUS 10 00KOBOM MoBepXHOCTH (hyHIaMeHTa (puc. 1.4).

Caaiinble (hyHAAMEHTHI IO METOJIAaM BO3BEAEHHUSA U CIIOCO0aM nepeAadyu Harpys3Ku
Ha (YyHTHI OCHOBAHHMI 3aHMMAIOT MPOMEXKYTOUYHOE IMOJIOKECHHE MEXITY IBYMS
HA3BaHHBIMHU BbIIE (YHIAMEHTAMH.
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* Puc. 1.}. Cnoucroe ocnopatue ¢ Puc. 1.2. Cxema - gynzamenTa u
COTNAcHBIM (2) U HecornacHEM (6) ocHoBanua: 1-ynaamMenr; 2-06pes; 3-nogouina;
© 3aJeraHHEM.TPYHTOR. . 4-Hecymuii cioit; 5-noncrunaioumﬁ cnoit; d-
raybuna 3AN0KECHUL.

[lepen npoekTupoBaHWEM OCHOBAHMM U (PYHIAMEHTOB HEOOXOAMMO TOYHO
MPOU3BECTH aHalu3 (U3UKO-MEXaHHUYECKUX CBOWCTB TPYHTOB OCHOBAHHUS Ha
CTPOUTENBHOU TIOIIAIKE.

I'pynTamMu Ha3pIBalOT TOPHBIE MOPObI, CJararollde BEPXHUE CJIOW 3E€MHOMU
KOpBI, O0Opa3oBaHHBIC B PE3yJbTaTe BbIBETpUBAaHUSA. ['PYHTHI MOJpa3leisiOT Ha
CKaJIbHBIE, KpYMHOOOJIOMOYHBIE,  TECYaHble,  MbUICBATO-TJIMHUCTBIE U
OpraHOTCHHBIE.

B GosbIIMHCTBE CllydaeB TPYHTHI COCTOSIT U3 TPEX OCHOBHBIX KOMIIOHEHTOB:
TBEPJIbIX YaCTHII, BOJbI U raza. CienoBaTelIbHO, KOMIIOHEHTHI IPYHTA HAXOSITCS B
TPEX COCTOSHHUSIX: TBEPJOM, JXKHUJIKOM U Ta3z000pa3HoM. COOTHOIIEHHUE 3THUX
COCTaBHBIX YacTeil 1 00yCIOBIMBAET MHOTHE CBOMCTBA IPYHTOB.

['pyHTBI  pa3auyarOT 1O  TPaHYJIOMETPHUUECKOMY  COCTaBYy,  KOTOPBIH
OIpEeIeIIIeTCS pa3MepaMu TBEPAbIX YACTHII, CIararoIiuX rpyHT (Tadm. 1.1).

OdyeHb 4acTO B CTPOUTENIBHOM MPaKTUKE MPUXOAUTCS BCTPEUATHCS C TPYHTaMH,
COCTOSIIITUMU W3 CMECH TJIMHUCTBHIX, MBUIEBATHIX M TIE€CUYAHBIX YaCTUIl. Takue
TPYHTBI Pa3IUYaloT M0 COACPKAHUIO TIMHUCTHIX YacTuil (Tadu. 1.2).

KpynHoo6510MOUHbIE U T€CUaHbIE TPYHTHI MO TPAHYJIOMETPHUECKOMY COCTaBY
MOIPA3ACIISIOT B COOTBETCTBUU C JJaHHBIMU TaOuI. 1.3.

XapakTtepucTuKaMu (U3MYECKOTO COCTOSHUSI TPYHTOB SBIISIOTCS TpU
OCHOBHBIE BEJIMYMHBI: IJIOTHOCTh TPYHTA p IUIOTHOCTH TBEPIBIX YACTHIL Ps
IPUPOIHAS] MAaCCOBasl BIAXKHOCTH W.

Brigenennpiit u3 rpyHTa 00pasen; MOXKHO YCJIOBHO pa3ieluTh Ha TPU YaCTU
(puc. 1.5): V— o0beM mop, 3amoiHEHHBIX ra3oM; Vy - 00beM IOp, 3aITOJIHEHHBIX
BomoH; Vs - o0OBEM TBepABIX dYacTWil TpyHTa. Macca rasa, NMpakTUYECKH HE
OKa3bIBAIOILAsl BIUSHUS Ha Pe3yJIbTaT pacueTa, HE YUUThIBAETCS.

' P}ic. 1.3. CDyHnamer, Puc. 14. (Dymlmem

BO3BOJIMMBIH B OTKDEITOM KOTJIOBaHeE: - rayboxoro 3anokeHus: R, -
R, - Harpy:xeH#e NO MNOJOWIBE. HarpyXeHHe 1o noxguse; R; -

HarpyxetHe 1o 60k0BOH MORONIBE.



Tabauma 1.1
Knaccuduxanus TBepIbIX 4acTHIL

acTuis: Pasmepsl yactul, YacTuis! Pa3mepsl yactuy,
MM MM
['ameyHuKOBBIE >20 [Isi1eBaThIE 0,05...0,005
['paBenucteie 20...2 ['munucteie < 0,005
Ilecuanrie 2...0,05

Ecnu 0003HauuTH MacCy TBEPABIX IIaCTI/II_[ Ms, a MacCcy BOAbI My, TO

I_E!ﬁ ﬁ?’:*/ﬂw)//V«*VWIv) p,=mlV,; w=m,/m . (11)

s Goyiee TONHON OIICHKH (1)H3qucxoro COCTOSIHHAS TPYHTOB ITOMHUMO
OCHOBHBIX HCIIOJIB3YIOT U JOTIOJTHUTEIIBHBIC XapaKTePUCTHUKH.

[T10THOCTH CyXOro TPyHTa - OTHOIICHHWE MAacChl TBEPJBIX YaCTHII K OOIIEMY
00beMy 00pasiia HEeHapYLIEHHON CTPYKTYPBI:

Koadurment HOpI/ICTOCTH OTHOLIIEHUE 00beMa nop K 00beMy TBEPAIBIX JACTHIL:

e [ Re-lap )i 2) 3

Koaddumment nopuctoctu e OOBIYHO HCMONB3YIOT ,ZIJI}I OLICHKA TUIOTHOCTH
CJIOKeHUsI TiecKoB (Tab. 1.4).

CreneHb BIAXHOCTU - OTHOILIEHHE €CTECTBEHHOW BIIAJKHOCTH K BJIAXHOCTH,
COOTBETCTBYIOLICH MOJHOMY 3arOJHEHHIO MO BOJIOK:

(<=0, /8 14

rac pw - IIIOTHOCTDb BOJBI.

Tabmuma 1.2.
Kiraccudukarys GyHTOB 10 COEPKAHUIO TIIMHUCTHIX YaCTHIL
Tpynr CopnepxaHue TIMHUCTBIX YacTull, | YuCI0 MmIacTHIHOCTH,
% 110 Macce 1p
['nmunaa >30 >0,17
CyramHOK 30... 10 0,17...0,07
Cymech 10...3 0,07...0,01
ITecok <3 0




Knaccuduxanuys rpyHTOB 0 KPYIMHOCTH YaCTHI]

Tabmuna 1.3.

CopaeprxaHue 4acTHIL 1O
['pyHTHI Pa3smep vactui, mm p wacee, %
Kpynnoo6i1oMouHbIe:
BaJIyHHbIE >200 >50
raJJCYHUKOBEIC >10 >50
I'paBHIHbBIE >2 >50
IlecuaHnie:
TrPaBeJINCThIC >2 >25
KpYITHBIC >0,5 >50
cpeaHel KpyImHOCTH >0,25 >50
MEJIKHE >0,1 >75
[IbUIEBATLIE >0,1 <75
[To cremeHM BIAXHOCTH KPYIMHOOOJOMOYHBIE W  TICCUYAHBIE TPYHTHI

HOPA3ACIIAIOTCSA B COOTBETCTBUH C JaHHBIMHU Ta0. 1.5.

Y aenbHbINA BEC TPYHTA U €r0 TBEPABIX YACTHUIL OMPEACIAIOT COOTBETCTBEHHO 110

dbopmynam:
y=p9; 7.=p9 (1.5)
r7ie §-yCKOpEHHEe CBOOOHOTO TaACHUS.

YMeHbIIIeHUE YACIBHOTO Beca TPyHTa B PE3yJIbTaTe B3BEIIUBAOIIETO JICHCTBUS
BOJIbI, BO3HHMKAIOIIET0O B COOTBETCTBUM C 3aKOHOM ApxuMmena Ui TpYyHTa,
3aJIeraroIero HUXKE YPOBHS MOJI3EMHBIX BOJI, HAXOIAT U3 BhIPAKCHUS

Yoo = (75— 74) (1 +€) (1.6)
r71€ Yw - YACIBbHBIN BEC BOIBI.
Tabmuna 1.4

3HaveHne Kod()PUIMEHTOB MOPHUCTOCTH MTECKOB

Ileckn Kosd unment nopuctoctu a1 neckos
CpelHen
IUIOTHBIX PBIXJIBIX
IIOTHOCTH
I'paBenuctoie,
P e<0,55 0,55 <e <0,7 e>0,71
KpPYITHbBIC
Menkue ¢<0,6 0,6 <e< 0,75 e>0,75
IIeireBaThIC e<0,6 0,6<e<0,8 e>0,8
1’4
iy Ve Puc. 1.5. CocraBHble 9acTH
—ET obpa3ia rpyHTa.
mA——— —— _lv,
m 7277723



Uucno MmIacTUYHOCTH XapaKTepU3yeT CTENEeHb IUJIACTUYHOCTH IMbUIEBATO-

TJIMHUCTBIX TPYHTOB:

|p:W|_-Wp (17)
rie W — BIJIQXKHOCTh TPYHTa Ha TpaHUIE TEKydecTH (TpeieibHOEe 3HAUYCHUE
BJIQXHOCTH, MPU KOTOPOM IMbUICBATO-TJIMHUCTBIA TPYHT NpHOOpETaeT CBOWMCTBA
BSI3KOM JKMJKOCTH); Wp — BJIQKHOCTh TpPyHTAa Ha TpaHUIE pacKaThIBaHUS
(BMaXXHOCTh, MPU KOTOPOH MbLIEBATO-TIMHUCTBHIA TPYHT HAUYMHAET MPUOOpPETaTh
CBOMCTBa TBEPJOIO TEJA).

[To yKciy MIACTUYHOCTU TPYHTHI MOAPA3ICISAIOT 3 COOTBETCTBUU C JAHHBIMU
Tabmn: 1.2.

[TokazaTenp TEKyuyeCcTH TMO3BOJISIET YCTAHOBUTh KOHCHCTEHIIMIO IIhLIEBATO-
TJIMHUCTOTO TPYHTA:

||_=(W-Wp)/(W|_-Wp). (18)

[To moxkazaTento TEKy4eCTH NbUICBATO-TJIMHUCTBIE TPYHTHI MOAPA3ACISIOT B
COOTBETCTBUH C JIAHHBIMH, MIPUBEACHHBIMU B Ta0JI. 1.6.

Jlns pacdeTra ¥ MPOEKTUPOBAHUSI €CTECTBEHHBIX OCHOBAaHUN HEOOXOJIMMO 3HATh
MEXaHUYECKHE XapaKTEPUCTUKH TPYHTOB. B OONBIIMHCTBE cly4aeB JTHU
XapaKTEPUCTUKU OMPEACISIIOT MyTeM J1abopaTOpHOro HCCIe0BaHUS 00pas3IoB
IpyHTa, OTOOpPAHHBIX Ha CTPOUTEIBLHOMN IUIONIAKE, M TOJBKO B BHJC MCKIIOUCHHS
9THU JaHHbIE MOXXHO TTpuHUMAaTh o Tabnauiam CHull. K ocHOBHBIM MEXaHUYECKUM
XapaKTepUCTUKAM OTHOCSTCS: COMPOTUBIIEHUE TPYHTOB CABUTY, CKUMAEMOCTh M
BOJIONTPOHUIIAEMOCTb.

Tabmuna 1.5.

Kiraccuuramiy rpyHTOB [0 CTCIICHH BIaXKHOCTH

prnnooﬁnoz«foqnme " necqaume lpyu'm { Crenens BIaXCHOCTH,

ManoBnaxHbie <SS, < 05

Braxsee - T 0,5<8,<08

HachbileHHbe BOTOU | ' 08<S,<1

Tabnuua 1.6.
Knaccudukaius rmMHUCTBIX TPYHTOB 10 TIOKA3aTENI0 TEKYYECTH
I1p11€BaTO-TIIMHUCTBIN TPYHT | [lokazarenp TeKydyecTu
Cymecu:
TBEPJIbIC 1.<0
IJIACTHYHBIC 0<I <1
TEKy4He IL>1
CyTJIMHKY ¥ TJIUHBI:

TBEp/IbIC 1.<0
MOy TBEP/IbIC 0<I1.<0,25
TYTOTUTACTHYHBIC 0,5<1.<0,75
MSATKOTUTACTHYHBIC 0,25<1.<0,5
TeKy4eTJIaCTUYHbBIC 0,75<1I.<1
TEKy4YHe IL>1




ComnpoTuBjieHHE TPYHTOB CABUTY YCTaHABIMBAIOT MyTeM HCHBITAHUS Ha Cpe3
oOpasnoB rpyHta. [Ipubop, ucnons3yemsiii aisa ucnbiTaHuid (puc. 1.6, a), umeer
HIDKHIOIO HEMOABMXKHYIO 000MMYy 1, MOJABMXKHYIO 000¥MYy 2 U (QuUIbTpyrOIIUe
IJIACTUHBI 3, MEXAY KOTOPBIMU HaxoauTcsi oOpaser] rpyHrta 4 miomanpio A. Ilo
JAHHBIM HUCIBITAaHUN CTPOAT rpaduk, m300paxeHHbI Ha puc. 1.6 0. 3HaueHue
HaxoJST Mo cheaytouen popmyne:

T=olgp+cC (1.9

R : "~ Puc:: - 1.6: Ilpubop a4
HCOBITAHHA TPYHTA Ha CABHT (a)
H Kpuaax:cor;pornnm:nw: rpyl-rra
~cpsary (6): 1 - HemoaBrkHas
4 : o - oboiima; 2 - noiBukHA 000HMa;
RS RRIIR ' . 3 - bumerpyroute NNacTHHEL 4 -

VvV \ ' oGpasen rpyHTa.

‘,

IJIc 0 - HOPMAJIbHOC HAMPSDKEHUE; ¢ - YroJl BHYTPEHHEro0 TPEHUs TpyHTa; tQe -
KO3} (HUIIMEHT BHYTPEHHETO0 TPEHHUS, ¢ - YJACIbHOEC CIEIUICHUE B TJIIMHUCTBIX
TpyHTaX WU TapaMeTp JIMHCHHOCTH B ITECYaHbIX TPYHTaX.

HopmansHoe nHampspkeHue, Bxomsmiee B ¢opmyny (1.9), ompenensercs u3s
BBIPKCHUS

oc=N/A (1.10)

[lo compoTHBIEHUIO TPYHTOB CIBUTY OMPEICISIOT MPEACNbHbIE U pacyeTHHIC
CONPOTHUBIICHUS TPYHTOB OCHOBAHUSI.

CxxuMaeMocTh (YIUIOTHSEMOCTh) TPYHTOB XapakTepusyercs KoddhduimeHToM
OTHOCUTEJIBHOW CKHUMAEMOCTH My Wik MoayieM obmel aedopmanuu E,
OTpeJiesIEMbIM Ha OCHOBE J1a0OpaTOpPHBIX HCHBITAHUNW B MPUOOpPE OJTHOOCHOTO
ckaTus, Ha3piBaeMoM oaomeTpoM (puc. 1.7). Ogomerp coctouT u3 mopuHsa 1 ¢
OTBEPCTUSAMH, K KOTOpOMY TMpHUKIaAbIBaeTcsl BHemHsAs cuina N, kombima 3 ¢
HaXOASAIIMMCS B HeM oOpa3ioM rpyHta 2 u anuma 4 ¢ orBepctusmu. llpu
UCIIBITAHUAX TIOJHOCTHIO BOJOHACHIIIEHHOTO TPyHTa OJOMETP TMOMEIIAI0T B
BaHHOYKY C BOJIOW, a MPU UCHBITAHUIX HE TOTHOCTHIO BOJOHACKHIINIEHHOTO TPYHTA
€r0 OKPYXKalOT BJIXKHBIM TOPUCTBIM MAaTEPHAIIOM JUIsl TPEIOTBPAIICHUS
ucrnapeHus Biaru u3 obpasna. [lo maTepuanam 1abopaTopHBIX UCTIBITAHUA 00pa3-
OB TPyHTa B OJOMETPaX CTPOAT KOMIIPECCHUOHHBIC KpPHBBIC, T.€. KPHUBHIC
3aBucUMoOcTH Ko3(duinenta mopuctoctd oT AamieHus (puc. 1.8). Ilo atum
KPHUBBIM ONPENLISIIOT KOADDHUIIMEHT C)KUMAEMOCTH

moz(el_ez)/(pz_ pl) (1.11)
r1e, e1 U e —KO3(pGUIMEHTH TOPUCTOCTH, COOTBETCTBYIOIIHME JABICHUIM p1 U P1.
B pacyerax garie uCmoab3yr0T KOAPGHUIIHMEHT OTHOCUTEIBLHON CKUMACMOCTH

m,=m,/(1+e) (1.12)
rae er — KO3 QHUIMEHT MOPHUCTOCTH, COOTBETCTBYIONINI HAYAILHOMY JTaBJICHHUIO
p1.



<
P A P
Puc. 1.7. CxemMa HCIIBITAHHA Puc. 1.8. Komnpeccruornas
o0pasiia rpyHTa Ha CxxaTue KpHBai.

B OJIOMETPE. :
Benuuuna, mnpencrapnstonias co0oit  KOdDQPUIMEHT MNPONOPIMOHATLHOCTH
MEXIy HaNpsKCHUSIMU W oOmuMH JedopManusiMd TPyHTa, HOCUT Ha3BaHHE
Monynst obuieit negopmanuu E M COOTBETCTBYET MOJIYJIIO YIIPYTOCTH CIUIOIIHOTO
Tena

E=p(1+e)/my=p/m, (1.13)
rae f — Oe3pazmepHor K03 uIMeHT, 3aBUCAIMK OT Kod(dduimenta oOmen
OTHOCHTEILHOW MOTIEpEHHOM epopManu V U onpeaesieMblil 1o popmyJie

B=1-2v*/(1-V) (1.14)

3HaueHus Kod(OPUITMEHTOB V U f JUTsl pa3IUYHBIX BUJOB TPYHTOB MPUBE/ICHBI
B Ta0n. 1.7.

Tabmuma 1.7.
3HaueHus V U f I Pa3INdHbIX TPYHTOB
I'pyHTHI ' b
KpynHoo61oMouHBIC 0,27 0,8
ITecku u cynecu 0,3 0,74
CyrnmHkH 0,35 0,62
I 8%0:0501 0,41 0,43

Monyns oO0mieit aedopManuu 4YacTo OMNPEESISIIOT MO JaHHBIM TOJIEBBIX
VCTIBITAHUN TPYHTOB CTaTUYECKOM HATPY3KOM C ITOMOIIBIO XKECTKHUX IITAMIIOB B
noarotoBieHHoM mmypde (puc. 1.9, a). K mrammy 1 uyepes muarpopmy 2
MPUKIAJbIBAIOT CTYNEHYaTO BO3pacTalollyl Harpy3ky 3. B pesynbraTe
UCIIBITAHUM MOTY4Yal0T 3aBUCUMOCTh OCAJKH IITaMIla OT AEHCTBYIOIIETO aBJICHUS
(puc. 1.9, 6). Ha ydactke rpaduka mpu HEOOJBIIUX MABICHHUSIX, TNIE OCaIKa
mTamna JUHEMHO 3aBUCUT OT JEUCTBYIOLIEHW HArpy3KH, OMNPEACISIOT MOIYJb
obmeit nepopmaruu

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

riae W — K03 GHUIMEHT, MPUHUMASMBIN JUISI KPYIJIBIX JKECTKHUX IITAMIIOB PaBHBIM
0,8; d — muamerp mrammna; V - K03(QGUIHUEHT 00IIel OTHOCHTEIbHOMN MOMepEeYHOM
nedopmanmu rpynra (kodpduuuent [yaccona); A — npupaienne

JaBJICHUA Ha IITaMII, As -IIpUpalCHUC OCaAKK IITaMIIa.



a 5 é) P Puc. 1.9. YCTaHOBKA ANs HCTIBITAHMS

2 rpyHTa . CTAaTHYECKOH  Harpyskoit B
wypde (a) .M 3aBHCHMOCTE - OCAAKH OT
Harpy3kd- (6): 1 - wramm; 2 -
1 mwargopma; 3 - Harpyska.
/ 3

BoponpoHuaeMocTh TpPyHTOB OLIEHUBAETCS C MOMOIIBID 3aKOHA JAMWUHAPHON
(GunbTpaluy, UCMIOIB3YEMOTO MPHU pacyeTax 3aTyXaHUsl OCalKu (PyHIAaMEHTOB BO
BpeMEHU. MareMaTuyeckoe OIMCAaHWE 3TOT0 3aKOHa, IMpemIokeHHoro Jlapcu,
HUMCECT BHUA:

vi=ki (1.16)
rjae V — CKOpOCTh (MIbTpAllUd WU OOBEM BOJIbI, MPOXOJAIICH Yepe3 eTUHUILY
TUTOMIA/IA TTOTIEPEYHOTO CEUCHUsI TPYHTa B €IMHUILY BpeMeHU; Ki — koadduiueHt

(l)I/IJIBTpaI_II/II/I; 1 — TUAPABIIMYCCKUHN I'PAOUCHT.

‘ Puc. .1.10. Ycrasoska
s onpeaeneH s
k03 pHLACHTE
QHILTPALIHH.

st xopomio GuiubTpyronux ¢GyHTOB (IECKOB, cyrneced u ap.) KodhdUIMeHT
GunbTpaud ONpeNeNsioT € IMOMOINbI0 Npudopa, MokazaHHoro Ha puc. 1.10,
KOTOPBIN COCTOUT U3 TPYOB! JUIMHOM L, 3amoiHeHHOM TPYHTOM, U JIBYX TPyOOK —
noJBoAsALIEeH U oTBoAsALEeH Boay. [1o pesynpTaTam ucnblTaHus oOpaslia rpyHTa Ha
BOJIOIPOHUIIAEMOCTh KO3 PUIMEHT (PUIBTPALIMU ONPENETSIOT 1o (hopMyIie

K, :V/(Ait) (1.17)
rae V— 00beM BOJIbI, COOpaHHOM B KOJIOY; I— THApaBIMYECKHIA IPaIUCHT,
OIpeCISICMBIH 110 (hopMYyIIe ; t — BpemMs, 3a KoTOpoe Yepe3

obOpa3zer; rpyHTa poduiabTpoBaics 00beM Bojbl V; 4 — IUIOMaAb MONEPEIHOTO
cedyeHus oOpasiia rpyHTa.

CoBpeMeHHBbIE METOJbl pacyeTa OCHOBaHUHN M (yHIIAMEHTOB OCHOBBIBAIOTCS Ha
AKCHEPUMEHTAIBHBIX JTAHHBIX, MOJYYEHHBIX B PE3YJbTAaTE€ HATPYKEHUs BHEIIHEU
Harpy3kKoM >KECTKHX IITaMIIOB, YCTAHABIMBAEMBbIX Ha MOBEPXHOCTH T'PYHTOBOTO
ocHoBaHus (puc. 1.11, a). IIpu yBenuuenun BHenrHeN Harpy3ku N, TPUIOKEHHOU
K IITaMITy, TPYHT OCHOBaHHsI OyAeT neopMupoBaThes, mpuodpeTas OCaaKy S.

XapakTtepHass s OOJBIIMHCTBA TIPYHTOB  3aBUCHUMOCTh  OCaJKH  OT
JEUCTBYIOIEH Harpy3ku mnpuBeneHa Ha puc. 1.11, 6. Ha ywactke OA mnpm
HEOOJIBINION BHENIHEW Harpy3ke, HE TIPEBBINIAIONIEH HEKOTOPOTO TMpenena,
MPOUCXOJIUT YIUIOTHEHHE TPYHTA, M €ro YacTHIbl MEePEeMENIaloTCs B OCHOBHOM
BHM3 (puc. 1.12, a). Ha »Tom yuacTtke, Ha3piBaeMOoM (pa30i YIUIOTHEHWUS,
3aBUCUMOCTh MEXAY Harpy3Kou M OCAaJKON YCIIOBHO NMPUHUMAETCS JTUHEUHOM, T.€.
ocajJika IpsIMO MPOMOPUHUOHAIbHA JEUCTBYIOIIEN HArpy3Ke.



Puc. 1.11. BzanMoneicTsHe IuTaMna .c
OCHOBaHHEM (4) M KPHBAaA H3IMECHEHHA
ocanxH (6).

[Tpu nanpHelem Bo3pacTaHuu Harpy3ku Ha yyactke Ab (cm. puc. 1.11, 6) moxg
KpasiMH IIITaMIIa MOSIBJISIIOTCS 30HBI iactTuueckux aedopmanuu 1 ; (puc. 1.12, 6).
KpuBusHnoit nuaun Ab BclieiIcTBHE HE3HAYUTENBHOCTU NPEHEOPEraroT U CUUTAIOT,
YTO IPYHT AedhopMHUpyeTCs JUHEIHO, T.€. KpuBas Ab 3aMeHsieTcst npsiMoii IMHUEH.

OTta 30Ha HaSBIBaeTCH (bason YHIJIOTHCHUS 1 J'IOKaJ'II::H]'::IX CI[BI/II‘OB
é).

YN T9¥¢
Puc, 1.12. PassuTue nedopmaunti » TPYHTaX OCHOBAHHS: a—npu yrmmueﬂuﬂ. 6 -
[PH Pa3BHTHH MECTHEIX oOnacredf ciBura; B — MIpH HACTYTUICHMH npcncnbﬂom

COCTOSHMA; I' — NpH n(rrcpe ymﬁ-maocm acnona!im b O ‘3OHEI  IUIACTHUCCKHX:
Acdpopmanuii; 2 - yNpyroe MecTkoe Aapo. -

[Ipy yBenuueHWU HArpy3Ku Ha ytlaCTKe EB (CM pI/IC 1.11, ©) 30HBI
IUTaCTUYECKUX AedopMalliii pa3BUBAIOTCS B CTOPOHBI, BOBJIEKAsl B MIACTUYECKYIO
nedopmanuio Bce Oolblline 00beMBbl TPYHTA MO KpasMmu ImTamma (puc. 1.12, B).
Ora ¢a3za HazpiBaeTcs (a3od pa3BUTHUA 3HAYUTENBHBIX CIIBUTOB U YIJIOTHEHHS
rpyHTa MO CTOPOHaM OT 30H IutacTuueckux nedopmanuit. Ha paccmarpuBaemom
y4aCTKE KpUBU3HA JIMHUU HB Bo3pacraer.

JlanbHeiiliee yBeNMYEHHWE HArpy3Kd TMPUBOAUT K (OPMUPOBAHHIO TIOJ
MIOJIONIBOM IITAMIIa YIPYTOro KECTKOTO sA/ipa 2, KOTOpPoe, MepeMeniasch BMECTE CO
IITAMIIOM, PAaCKIMHUBAET TPYHT, CIOCOOCTBYS OOJIBIIEMY pPa3BUTHIO 00JacTeH
CIABUTA, YTO BBI3BIBACT PE3KYIO OCAIKy IITamra C BbITIOpOM G yHTa B
ctoponsl 1 BBepx (1.12, r). Ha puc. 1.11,6 ata da3a coorBerctByeT y4actky Bl
mpUOIMKAIONIEMYCS K BEPTUKAIBHOM JIMHUY, W Ha3bIBaeTCs (pa30i BITIOPA.

J1Jist OLIeHKH Hecymel CIOCOOHOCTH TPYHTOBOT'O OCHOBAaHUSI HEOOXOAMMO YMETh
OTIPEJICISITh HAMPSIKEHHOE COCTOSTHUE B MACCHBE TPYHTA OT JCHCTBHS Pa3IMYHBIX
BHEIITHUX HArpy3oK, MPWIOKEHHBIX K OCHOBaHMIO. Hamboiee BaKHBIMHU IS
pacdeToB (yHIaMEHTOB M WX OCHOBAHHU SIBIISIOTCS BEPTUKAIBHBIC HAIPSKCHUS,
BO3HUKAIONME B OCHOBAHUAX (PYH/IAMEHTOB.

Ilpunoscenue b2

Hpumep 1. OueHUTH HHKEHEPHO-TEOJOTHUUYECKHUE YCIOBUSA CTPOUTEIBHOU
omanku 1 (puc. 1.13), naHHble 0 TpyHTaX KOTOPOUl MpuBeaeHbI B Ta0:d. 1.8.



Pewenue. Brauvane onpenenuM BUI TPYHTA, OLIEHUM COCTOSHUE U BBIACHUM
CBOICTBA OTIEIBHBIX CJOEB, 3aTEM JaJUM OOLIYIO OLEHKY I'PYHTOBBIX YCIIOBHUM
CTPOUTEIBHOM TUIOIIAAKH 1.

1. TlepBslii cioii rpyHTta (oOpasen 1), ckBaxuHa 1, riryouna ordbopa obpasua 1,5
M. Omnpenenum uyucio miactuyHoct 1o Qopmyne (1.7): 1, =0;
CJIEI0BATENILHO, TPYHT IIE€CYaHBIN.

Bun necuaHoro rpyHTa yCTaHABJIMBAEM [0 TPAHYJIOMETPUUYECKOMY COCTaBY:
gactull 0,5 mm coaepxutrca 22%; 0,25 mm — 47%; 0,1 mm — 67%. Takum
obpazom, yactuil 0,1 Mmm conepxkurtcs menee 75%, uto mo Tabdi. 1.3 COOTBETCTBYET
IbLJIEBATOMY IECKY.

Koadpunment nopucroctu no popmye (1.3)

e:ﬂgg(uo.ls)_l:o.see

yTo 1o Tabn. 1.4 COOTBETCTBYyeT ImecuaHOMy (YHTY cpeaHeld TIOTHOCTH.
OmnpenensieM cTeneHb BIaxHOCTH 110 dhopmyre (1.4):

Sy =0,15+2680/(0,666 1000) = 0,604,
9TO 110 Ta0J. 1.5 COOTBETCTBYET BIIAYKHOMY IIECKY.

OkoHYaTeNIbHO YyCTaHaBJIMBaeM: TPYHT — TIECOK TIBLJICBATBIM, CpEIHCH
TUTOTHOCTH, BJIQYKHBIM ¥ MOYKET CIIYKHUTh €CTCCTBCHHBIM OCHOBAHUCM.

2. Bropoii cnoit rpyHTa (0o6paszernr 2), ckBaxkuHa 1, TiryouHa otoopa oopasia 4 M.
Omnpenensiem uyucio miactuydoctu: 1, = 0,18-0,13 = 0,05; mo T1ab6a. 1.2
KJIacCU(UIIUPYEM TPYHT KaK CYNeCh.

Haxonum xoadpuiimeHT mopucTocTu

e=2"2(1,016)-1=0.618

1950

Puc. 1. 13. Teonoruyecknii
Pa3pe3 CTPOHTENBHOMH
rnomanke 1 (x npumepy 1).

OrnpenensieM moxkaszaTeb TEKYYeCTH 1O (bop.Myne (1.8):
~0.16-0.13 _06

- 018-0.13

47O 1O Taba. 1.6 XapakTepu3yeT rpyHT, HAXOASUIUNCA B TUIACTUYHOM COCTOSIHUH.



Ta6mmna 1.8
JlanHble 1a00PaTOPHOTO MCCIIEIOBAHUS TPYHTOB

X Lny6un Conepxanue, %, YaCTHIl pa3MEPOM, MM
0 a
No
CKBaXKH | 0TOOpa 05 | 0,25- | 0,1- | 0,05- | 0,01-
oOpasia : i} . . . ) )
st | obpasu| 102 | 2051 55 | 59 | 0005 | 0,001 | 0005 |<900°
a, M
[Mnomanka Ne 1 (mpumep 1)
1 1 1,5 2 20 25 20 20 11 1 1
2 1 4 - 3 11 36 24 8 12 0
3 2 6 - 3 9 75 10 1 1 1
4 2 10 - 0,4 0,2 0,6 10 2,2 12 74,6
ITnomranka Ne 2 (mpumep 2)
5 3 3,5 1,2 27 29 39 2,8 1 1 0,2
6 3 6,5 - 10 10 15 10 20 15 20
7 4 10 - 1 3 9 15 25 16 31
Bnax#octs, %, Ha| [LmoTHOCTS, Koad | Koadduir
I'my6n TpaHuIe Kr/M? Bna | ¢- HEHT Monyb
No No Ha K- |IIMEHT |OTHOCUTEN| oOIIei
TBEP] N
00pa3I | ckBaXkH | 0TOOpa HOCT |Qwib-| bBHOW  |nedopma
Tekyue | packatbiB| bIX |EcrectBe
a HBI | 00pasit b, %, [Tpamu|CKUMaeMo| LUU
am | ™M WL | aHus, We |wacTHil| HHast, P |7 7 E.MTITa
Ps, m/c MIla
ITmomaaka Ne 1 (mpumep 1)
1 1 1.5 0 0 2680 | 1850 15 |7*10°| 0,0493 10
2 1 4 18 13 | 2720 | 1950 | 16 |%9| 00435 | 12
3 2 0 0 2620 | 2000 22 [8*10°| 0,0231 18
4 2 10 36 22 2780 | 2000 28 [2*10°| 0,0207 14
ITmomanka Ne 2 (ipumep 2)
5 3 3,5 0 0 2660 | 2000 22 [8*10°| 0,0296 10
6 3 | 65 | 32 19 |2700 | 1870 | 25 |°29| 00517 | 12
7 4 10 | 43 23 | 2750 | 2000 | 27 |¥20| 0021 | 205

OKOHUATeIbHO YCTAaHABIMBAECM: IPYHT - CYIECh B IJTACTUYHOM COCTOSIHHHM H
MOXET CITY)KUTh €CTCCTBEHHBIM OCHOBAHHUEM.

3. Tpetnii croit rpyHTa (00pazer 3), ckBaxxuHa 1, rmyOuHa ot6opa odpasia 6 M.
OmnpenenseM yucio mIacTUUHOCTH: |, = 0; ciaenoBaTenbHO, TPYHT MECUAHBIM.
Bun mecyanoro rpyHTa ycTaHaBIMBAacM 10 TPaHYJIOMETPUUECKOMY COCTaBY:
gactull 0,5 MM coxepxutcs 3%; 0,25 mm — 12%; 0,1 mm — 87%. Takum
obpazom, vactuil 0,1 Mmm cogepxkutcs 6osee 75%, dro mo taba. 1.3 cooTBeTCTBYET
MEJIKOMY TIECKY.

KoaddummenT nopucroctu

e=2520(1, 0.22)-1=0.508

2000
YTO COOTBETCTBYET IJIOTHOMY TIECKY.
CreneHp BIAXXHOCTH



_0.22:2620 o

" 0.598-1000
410 1O Tabi. 1.5 COOTBETCTBYET HACBILIEHHOMY BOJIOM MECKY.
OKOHUYAaTenbHO  YCTAaHABIMBAEM: IPYHT - TECOK MEJIKUH, IUIOTHBIM,

HACBIIIICHHBIN BOJION U MOXKET CIY)KUTh €CTECTBCHHBIM OCHOBAaHHUEM.
4. YetBepThiil croit rpyHTa (oOpaszen  4), ckBaxkuHa 4, rayOuHa oTOOpa

obpasnia 10 M. OmnpexensieM YHCIO TJIACTUYHOCTH:
I,=0.36-0.22=0.14

ITo Tabu. 1.2 knaccuduiupyem rpyHT Kak CyTrJIUHOK.
Haxonum xoadduiiment nopucroctu

e=27%9(1,028)-1=0.779

~ 2000
ITokazarens TekydecTu

- 0.28-0.22 _06
0.36-0.22

9TO 10 Ta0J. 1.6 COOTBETCTBYET CYIVIMHKY TYTOIJITACTUYHOMY.

OKOHYATENIbHO YCTAHABIMBAEM: TPYHT — CYIVIMHOK TYTOIUIACTUYHBIN U MOXKET
CIIY’KUTh €CTECTBEHHBIM OCHOBAaHUEM.

OO61ast oleHKa CTPOUTENBHOM IUIOIMIAIKK 1: COTJIaCHO Te€0JIOTMYECKOMY pa3pe3y
mwiomanaka (cm. puc. 1.13) xapaktepuszyercs CHOKOWHBIM penbedoM ¢
aobcomoTHeIMH ~ oTMeTkamu  130,5...130,8. I'pyHTBI = HMEIOT  CIIOHUCTOE
HAIUTACTOBAHME C BBIJEP’KAHHBIM 3ajieraHreM TPyHTOB. Kaxknblii U3 CI0€B MOXKET
CIIY’KUTh €CTECTBEHHBIM OCHOBAaHUEM.

Ilpunoosicenue b3

IIpumep 2. OuLEHUTHP HWHKEHEPHO-TCOJIOTHMUECKHE YCIOBHUS CTPOUTEIHHOM
mwiomanaku 2 (puc. 1, 14), naHHBIe 0 TPyHTaX KOTOPOH IPUBEICHBI B Ta0JI. 1.8.
Pewenue. Onpenenum BU TPyHTA, OIIEHUM COCTOSIHUE U BBISICHUM CBOWCTBA
OTJZIEJIbHBIX CJIOEB I'PYHTA.

1. TlepBerit cino#t rpyHTa (0Opaser, 5), ckBaxkuHa 3, rryouHa otdopa obpasma 1,5
M. Onpenensem uncio miactTiaHocTH: |p=0; ciaegoBaTenbHO, TPYHT NECYAHBIH.

Bun necyaHoro rpyHTa ycTaHaBIMBaeM MO TPAaHYJIOMETPUYECKOMY COCTaBY:
gactuil 0,5 MM coxepxkurcs 28,2%; 0,25 mm — 57,2%. Takum oOpa3oM, YacTHII
0,25 mMm conepxurcst 6omee 50%, uto mo Tabin. 1.3 cOOTBETCTBYET MECKYy CpeIHeH
KPYITHOCTH.

KoaddummenT nopucroctu

6= £68(1+ 0.22)~1=0.663

4TO 10 Tab. 1.4 COOTBETCTBYET MECKY CPeAHEH MIIOTHOCTH.
Crenenp BIaXHOCTH

. 0.22-2660

= ~0.882
0.663-1000



9TO 1O Taba. 1.5 XapakTepHO JJIsl TeCKa, HACKIIIIECHHOTO BOOM.

OKOHYATENFHO YCTAHABIMBAEM: TPYHT — IECOK CPEIHEH KPYIMHOCTH, CPEIHEH
MJIOTHOCTH, HACBIIIICHHBIA BOJOW M MOXKET CITY>KUTh €CTECTBEHHBIM OCHOBAHHUEM.

2.Btopoii cnoii rpyHTa  (0o0pasern 6), ckBaxkuHa 3, rmyOuHa otdopa obpasia 6,5
M. Onpenensem yucio miactuunoctu: lp = 0,32 - 0,19 = 0,13

[To Tabxn. 1.2 knaccupuuupyemM rpyHT Kak CyrJIMHOK.

Koadunment nopucroctu

e=2%1,0.25)-1=0.805
1870
IToka3arenp TeKy4ecTH
- 0.25-0.19 0462
0.32-0.19
4TO 10 Ta0J. 1.6 COOTBETCTBYET CYIVIMHKY TYTOIJIACTUYHOMY.
OkoHYaTeNbHO YCTAHABIMBAEM: T'PYHT — CYIJIMHOK TYTOIUIACTUYHBIA H

MOJKET CIY)KUTh €CTECTBEHHBIM OCHOBAHHEM.
3. Tperutii cio#i rpyHTta (oOpasery 7), ckBaxkuHa 4, riryouHa orbopa oOpasma 10
M. OnpenensieM yucio mwiactuaHoctu: lp = 0,43 - 0,23 = 0,2.
[To tabx. 1.2 knaccuduuupyeM rpyHT Kak TIuHy.
Koadpunment nopucroctu

e:27—58(1+0.27)—1:0.746

Ilokazarens TCKYUYCCTH

0.27-0.23
 =——=02
0.43-0.23
970 110 Taba. 1.6 COOTBETCTBYET MOJIYTBEPIOH TITHHE.
OkoHYaTeNbHO YCTAaHABIMBAEM: TPYHT — TJWHA TIONyTBEpJas W MOXET

CIIY’KUTh €CTECTBEHHBIM OCHOBAaHUEM.

OO61ast o1IeHKa CTPOUTEIHHOM IUIOMIAAKH 2: COTJIACHO F€0JIOTHUYECKOMY pa3pe3y
mwiomanaka (cMm. puc. 1, 14) xapakrepu3yeTcss CIOKOHWHBIM penabedoM ¢
abcomoTHbIME oTMeTKamu 115,7... 116. ['pyHTBI UIMEIOT CIIOMCTOE HAIIACTOBAHUE
C BBIIEP)KAHHBIM 3aJeraHueM TIpyHTOB. Kaxkapli W3 CII0EB MOXET CIYKUTh

CCTCCTBCHHBIM OCHOBAHHCM.

okl A3 A BMY
IO . K7
15 @ 1155
194 i Puc. 1, 14. Teonoruueckuii
- . paspe3 cTpo

o ﬂzﬂ ‘?K:Hx; mc;rgy;r;fenwoﬁ nnoqanm
108 %2, o7
106




Ilpunoxncenue b4

Y c0BHBIE pacUEeTHBIE CONPOTUBIICHUS IECYAHBIX TPYHTOB

ITecuansie rpyHTBI

Ro,MHa

IJIOTHEIE CpeIHEeH TJIOTHOCTH

KpynHbie (He3aBUCUMO OT BIaKHOCTH) 0,6 0,5

Cpenneit KpyImHOCTH (HE3aBUCHMO OT 05 0.4
BJIQYKHOCTH) ’ ’

Mekue: MajaoBIaKHbIE BIaKHBIE U 0,4 0,3

HACBIIEHHBIE BOIOU 0,3 0,2

0,3 0,25

[IeuteBaTHIE: MAJIOBIAKHEIE BIIAXKHBIE 0.2 015
HaCBIIIEHHBIE BOJIOU ’ :

A 0,15 0,1

IIpunooscenue bS5

YcnoBHbBIC PAaCUYCTHBIC COIMMPOTUBJICHUSA IbLIJIICBATO-TIIMHUCTBHIX TPYHTOB

. YcIoBHbIE PACYETHBIE CONPOTHBICHHA IbLICBATO-ITIUHHCTEIX TPYHTOB

- | R, , MIla, npu
ITsUIEBATO-FNIHHKCThIE fggfgﬁﬁﬂg HOKA3ATENH TEkyHeCTH
fadie R T J.=0 J -1
CynecH 0,5 0,3 0,3
0,7 025 0.2
CyrjiMHKHA 0,5 03 0,25
: ’ 0,7 0,25 0,18
| 1 0,2 0,1
sl 0,5 0,6 0.4
B 0,6 0,5 0,3
0,8 0,3 - 0,2
1,1 0,25 0,1

" pumeuanne: JUIA NbLIEBATO-TIAHACTBIX [PYHTOB C NPOMEACYTOMHBIMH 3HAUCHHAMHM € H J,

JOMYCKAEeTCA ONPENEIATs 3HAYCHUE R , MONB3YACH HHTEPNONALMER B Havane 1o € JUiA 3HaucHuA J =

O#n y =1,3arem mo J, Mexy TOyUCHHBIMH 3HA4CHMAMHE R UK J, =0u J,= 1




Ilpunosicenue b6

HopmaTtuBHbIE 3Hau€HUs yIENbHBIX CUEIUIeHUN cn, MIla, yrinoB BHyTpeHHETO

TPEeHUS ¢,, Tpaja, u Moayieil negopmanuu £, Mlla, necuanbix rpyHTOB

Xapaxrep 3HaueHUE XapaKTePUCTUK NIpU KodppumenTe
ITeckn HCTHKA IIOPUCTOCTH €
0,45 0,55 0,65 0,75
I'paBenucTtbie U cn 0,002 0,001 § i
B On 43 40 38 -
PYHHbIE E 50 40 30 -
Cpeeii Cn 0,003 0,002 0,001 -
®n 40 38 35 -
KPYITHOCTH T 50 40 30 i
Cn 0,006 0,004 0,002 -
Menkue On 38 36 32 28
E 48 38 28 18
Cn 0,008 0,006 0,004 | 0,002
[IsieBaThIe On 36 34 30 26
E 39 28 18 11

Ipunoscenue b7
HopMmartuBHbie 3HaUeHNsI MO IehopMaIii MbIJIEBATO-TIUHUCTHIX TPYHTOB

HaumenoBanne
IpYHTOB 1 IPEACbI Monynb nepopmaruu rpyaToB E, MIla npu
Ko2(PHUIIUEHTE TOPUCTOCTU e, PABHOM
HOPMAaTHBHBIX
SHanerm 1 035 | 045 [0,55(0,65|0,75|0,85|0,95]|1,05
nokasaresei
Cymnecn | 0<1,<0,75 - 32 24 | 16 10 7 - -
CVEIIH 0< 1.<0,25 34 27 | 22 | 17 | 14 | 11 -
Y 0,25< 105 - 32 | 25|19 | 14| 11| 8 | -
0,5<1.<0,75 - - 17 | 12 8 6 5
0<1.<0,25 28 | 24 | 21 | 18 | 15 | 12
['muaer |0,25< 1,.<0,5 - - - 21 18 15 12 9
0,5< 1.<0,75 - - 15 | 12 9 7




Ilpunoscenue b8

HopmaTtuBHbIE 3Hau€HUs yIENbHBIX CUEIUIeHUN cn, MIla, yrinoB BHyTpeHHETO
TPEHUS @, Tpaj, u Moayieil negopmanuu E, Mlla, necuanbix rpyHTOB

Xapaxrep 3HaueHUE XapaKTePUCTUK NIpU KodppumenTe
ITeckn HCTHKA IIOPUCTOCTH €
0,45 0,55 0,65 0,75
I'paBenucTtbie U cn 0,002 0,001 § i
« ®n 43 40 38 -
PYHHbIE E 50 40 30 -
Cpe el Cn 0,003 0,002 0,001 -
pes on 40 38 35 .
KPYITHOCTH T 50 40 30 ]
Cn 0,006 0,004 0,002 -
Menkue On 38 36 32 28
E 48 38 28 18
Cn 0,008 0,006 0,004 | 0,002
[IsieBaThIe On 36 34 30 26
E 39 28 18 11

Ilpunosxncenue b9
HopMmatuBHble 3HaueHUs YACNBbHBIX CIEIUieHui cn, MIla, yrioB BHYyTpeHHETO
TPEHHUSI @, TPAJI, IBUIEBATO-TIMHUCTHIX TPYHTOB

[Tsu1eBaTO- Xapak- 3HaueHUs XapaKTEPUCTUK TPYHTOB MIPU
TJIMHUCTBIC | TEPUCTH KO2(PHUIIUEHTE TOPUCTOCTH €
TPYHTBI Ka 0,45| 0,55 | 0,65 0,75 | 0,85 [0,95] 1,05
Cymnecu: cn 10,021} 0,017 | 0,015 | 0,013 - - -
0<1,<0,25 On 30 29 27 24 - - -
0,25< 1.<0,75 ¢ |0,019| 0,015 0,00 (0,011|0,009| - -
Pn 28 26 324 21 18 - -
CyriavHKy: cn 10,047 0,037 | 0,031 | 0,025 | 0,022 |0,019| -
0<I.<0,25 On 26 25 24 23 22 20 -
¢ |0,039] 0,03 | 0,02 | 0,02 | 0,01 |0,01]| -
0,25< 1 <0,5 Pn 24 4 8 3 8 5 -




0,5<[,<075 | ¢, - 23 (22 |21 [19 [17 0012
S > - - _ 12
" - 1002 {002 |001 |o001
- 5 18 6 4
S BT N 19 |16 |14
Cmawe: | ¢ .(-.. -|008 [006 [005 |0,04 |0,04 [0,036
0<[;=025 | - 1 |8 4 . |7 1 14
AR 21 20 19 18 16
0,25<1, <0,5 |- 10,032
8 - - 10,05 0,05 | 0,04 |0,03 |11
0,5<I; <0,75 c, - - 7 17 3 7 10,029
: . - - 18 0,04 | 16 14. |7
- - 10,04 |1 0,03 | 0,03
5 14 6 3
15 12 19
_ . Hpunoxcenue 510
3Ha4eHHe K09 PHUIHEHTOB yCIOBHI paGoThI ¥, H ¥,
| ' ' Yo DUIA 30aHAHA 1
' COOpYXEeHHIA ¢
I'pysTH! | Y cl KecTkou .
K . # KOHCTPYKTHBHOM
| - _ cxemoii py L/H
| o - B ’ =4 <1 5
_ prm{ooﬁ.uouoqm,xe C MeCYaHBIM . [« - . RS B
3aI0JHUTEIEM M NeCYaHbIe, KpOMe L4 1,2 ‘ 1_,4‘;
| MenKux u nbUIeBsIX - | | | -
| Ilecku Menxue Lo 1,3 1,1 1,3
|‘Hecku memesateie: =~ |
- MQNOBJAKHEIE B BIAXHbIE b 1,25 1 1,2
HACBHIINEHHLIC BOMOM 1,1 1 1,2
| MsureBaro-rauancTEIE, 2 TAKKE N
KPYIHOO0010-MOYHbIE C IBLIEBATO- o i
[IMHHACTHIM 3aMOTHUTEIEM: 125 1 | 1.1
I=025 S 12 . 1.1
0,25</;,<0,5 1.1 | S 1
1,>0,5

Ilpumedanns: 1. 3panus H COOPYXKEHHA CHHTAIOTCA JKECTKHMH, €CIHM KOHCTDPYKUHMH
CIICIIMANILHO IPHCIIOCOBNIEHE] K BOCIIPHATHAM JOTIONHHTEIBHBIX YCHRHH 0T AedopMauuu

OCHOBaHHA. 2. J1ns 3aHuH C rHOKOH KOHCTPYKTHBHOH CXeMOH NPHHUMAIOT: y_ , =1 3. Mpu

NPOMEXYTOYHBIX 3HAUEHHAX OTHOweHWa L/H (anuHHa 30aHHA H €ro BBICOTE): 3HAYEHHUA
K03} PHLHEHTA y_, ONpEnenseTcs HHTEPIOAIUHEN.



 ITpunoxcenue 511
3nasenvie xoapgpumentor M, M, . M, |

(9”,1']33.11 Mr Mq Mc qo,,,rpan Mr Mq Mc
0 - 0 1 13,14 |10 0,18 1,73 4,17
1 0,01 1,06 13,23 11 0,21 1,83 4,29
2 0,03 1,12 | 3,32 12 0,23 1,94 4,42
3 -0,04 1,18 | 3,41 3. . |06  |205 4,55
4 0,06 1,25 3,51 14 0,29 {217  |4,69
5 0,08 1,32 3,61 15 0,32 2.3 1 4,84
6 0,1 1,39 3,71 16 0,36 {243 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 5,48
20 0,51 3,06 5,66 33 1,44 | 6,76 8,88
21 0,56 3,24 5,84 34 [1,55 | 722 922
22 0,61 3,44 6,04 35 | 1,68 7,71 9,58
23 10,69 |3,65 6,24 . |36 1,81 | 824 997
24 10,72 | 3,87 645. |37 - |195 |88 |1037 |
25 0,78 4,11 6,67 |38 12,11 944 | 108
26 { 0,84 . | 4,37 6,9 39 228 (10,11 | 11,25
27 10,91 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 1124|595 824 |44 1338 | 145 13,98
32 11,34 |6,34 8,55 45 13,66 |15,64 14,64
- [punoscenue 612

YcnosHble rpadurieckue 0603HaYeHUA TPYHTOB 1o FOCT 21.302 - 96
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. TlpefensHble fedopMalH

Hpunoscenue Bl

100 M, kxpome yKa3aHHBIX BN 4 K 5.

3 “CoopyxeHus TpenensHbie nedopMalvy OCHOBaHUA
| OTHOCHTE/b- | gpey §, | CPEAHAS
Has ocaka
pasHOCTE S, >CM
0canoK
(As/L),
1. TIpoM3BOACTBEHHBIE H IPaXIAHCKHE ‘
OJHOSTaXKHbIe U MHOTO3TAXKHbIC 311a1~mx
C NOJIHbLIM KapKacoM:
 KeJe300€ TOHHBIM - 0,002 - 1®
CTaILHBIM 0,004 - 1 (12)
2. 3naHuA H COOPYKEHHS, B 0,006 - | (15)
~ KOHCTPYKIIMAX KOTOPbIX HE BO3SHHKAIOT '
YCHIIHA OT HEPABHOMEPHBIX OCAHAOK
3.  MHoroaTaxHsle GecKapKacHbIe
3[aHUA ¢ HECYIMUMHA CTEHAMH H3:
KpYIHBIX NaHeneH 0,0016 10,005 |10
- KPYIHBIX 6710KOB MM KHPIIHYHOH 0,002 0,005 |10
- Knafkd 6e3 apMHUpOBaHHs ‘ | " /
TO e, C apMHUPOBAHHEM U 0,0024 0,005 |15
YCTpOMCTBOM Xkene306eTOHHBIX
TIOSICOB
4. OnesaTophl U3 XKeJ€300€TOHHBIX
xoucrpyxunﬁ . 1 - o
paGodee 30aHHe ¥ CHIOBOH KOpITyC | - 0,003 40
MOHOJIMTHOH KOHCTPYKLIMH Ha '
onHoit GpyHIaMeHTHO ILIHTe |
TO ke, COOpHOH KOHCTPYKIIHA - 0,003 30
'OTAENBHO CTOSLIHA CHIOCHLIMA - 0,004 40
KOpITyC MOHONUTHON KOHCTPYKLIHM ' D B
TO 3xe, COOpHOI KOHCTPYKIIUH - 0,004 . {30
OTIENBHO cToANlee pabouee 3naHne | - 0,004 |25
5. J{eIMOBEie TpYOBI BEICOTOH, M: _ |
H=<100 - 0,005 |40
100<H <200 - 12H 30
200<H <300 - 12H 20
300<H - 12H | 10
6. JKecTKHe COOpY>XEHMA BhICOTOH 10 | - 0.004 |20




7 AHTeHHblE COOPY)KEHHS CBA3H:
- CTBOJIBE MAdT 3a3eMJICHHBIE
1O e, JMEKTPHIECKHE - '
M30IMPOBAHHBIE

- 10,002

0,001

20
10

[Ipumeyanue. B ckoOKkaX JaHO 3Ha4YEeHHE MaxCHMalbHOM OCAOKH Sy,

, : Hpunodicenue B2
PasMepbl, M, H Macca, KT, 6710KOB GETOHHBIX U1 CTEH MO/BATIOB
Mapxa G6noKa | b 1 h Macca
®BC- 1 - 03 2,38 - 0,58 980
0,3 - 0,88 0,58 320
0,4 2,38 - 0,58 1300
0,4 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 0,88 - 0,58 620
0,4 1,18 0,28 320
0,5 1,18 0,28 4400
0,6 1,18 0,28 490
B | 04 0,88 0,58 -
0,5 0,88 0,58 -
0,6 0,88 0,58 -
OBIT 0,4 2,38 0,58 -
- 0,5 2,38 0,58 -
0,6 2,38 0,58 -




R S Ilpunoscenue B3
- [LnuTel xkene306€TOHHbIE A1 JIEHTOYHBIX GYHIAMEHTOB '

Pa3mepsl, M | Macca
Mapxa - OBREM | e
- CxeMa TUIHTHI : ‘ Gertona, | orRh
mwmrel | b I | h C N KT
2,38 | 0,3 - 0,415 1070
@624 | 0,6 | 1,18 | 0,3 - 0,205 530
1T ®n612 | 1.2,38 | 0,3 - 0,557 | 1430
®J1824 | 0,6 | 1,18 | 0,3 - 0,274 710
o812 |
0,8
08

®J11024 | 1 | 238 | 0,3 | 0,2 | 0,608 | 1580
omor2 | 1 | 1,18 03] 02]03 790
| @m224 11,2 | 23803 |03 ]|0703 | 1820
Com212 | 121 1,18 03 | 0,3 0347 | 900"
@424 | 1,4 1238103 |03 {0845 |2180
‘om412 | 1,4 | 1,18 03 | 0,3 | 0,416 | 1080
‘O11624 | 1,6 238 |03 | 03 0987 |2530
‘omeé12 | 1,6 [ 1,18 | 03 | 0,3 | 0,486 | 1260

(DJI20.12 2 (1,18 10,5 [05 | 0975 2540
o412 | 24 (1,18 | 0,5 (0,7 | 1,138 3000
<2812 | 281,18 {0,5 |07 | 1,369 3550
eJB212 | 3,21 1,18 (0,5 (0,7 | 1,6 4140




- ITpunoxcenue B4
dyHaMEHTHBIC IIATHI H GalMaKky NOJ KOJIOHLI 3AaHHH

“[" Cxema nnuTs! Mapxa Pasmeps, M| Jasxe- | lony-
A TUIATBI s HHE HA | CKa-
IpyHT | eMblH
oT BbI- |OO0BEM,
. 3
_HOpMa- | JeT M
b | h P

. THBHBIX | KOHCO-
Harpy - | JiH,

30K, A, M
: MIla :
A 0,9 09 | 09 < - 0,25
b 1,2 1,2 0,9 - - 0,34
A ®I120-20 2 2 0,3 0,2 0,61 1,2
. 0,35 0,41

OI122-22 2,2 2,2 0,3 0,2 0,71 | 1,45
' 0,35 0,51

o412 | 1,09 | 24 | 03| 035 | 04 10386
oms-12 | 1,19 | 28 | 03 | 03 | 05} 0
om32-12 | 119 | 32 | 03 | 025 | 07 Ll

®T16-18 1,6 1.8 0,58

CE8-8 0,78 0,78 | 0,58 - - 0,35
CB. Cb12-12 1,18 1,18 | 0,58 - - 0.81




Pa3Meph! ¢pyHIAMEHTOB IO KOJIOHHBI KADKACHBIX 34aHHHA

Hpunosxcenue BS

Dcku3 | Mapka PasMepsl, M | Obzem|
7 18 |4 [& [A [k |K igTOHa» 4
“DAG6-1 1,5 |29
DAG6-2 1,8 |32
DA6-3 24 |36
24 |21 1,5 |15 |03 103
DA6-4 3 4,1
DAG-5 36 |46°
DA6-6 42 |5,
DAT-1 1,5 |32
DAT-2 1,833
®A7T-3 24 |4
27 121 11,8 11,5 |03 |03 .
DAT4 ' 3 |45
DA7T-5 36 |49
DAT-6 42|54
DAS-1 1,5 | 3,5
DAS-2 1,8 |37
DAS-3 o 124 |42
27 |24 {18 |1,5 [03 [03 |
DAS-4 | 3 |47
DAS-5 3,6 |52
DAS-6 427 15,7
®A9-1 1,5 [3,8°
DA9-2 1,8 |4,1
DA9-3 - © |24 |46
3 (24 |21 ]15]03 (03| -
DA9-4 - |3 |5
DA9-5 3,6 |55
DAY-6 42 |6




Hpunoxcerue B6

C6opounbie GyHIAMEHTE]
DcKH3 Mapxka ‘ Pa3sMepbl, M - Macca
5 | |A |B c | D |bynma-
MEHTa,
. . - T
TH 44 1013 1,3 0,1502 |3,19
—r 1917 1,7 0,45 | 0,275 | 0,05 | 0,4 4,17
30 § A 1021 2,1 - : 0,05 | 0,65 | 549
% 2013 | 13 _ 015 |02 | 3,05
i — 2017 | 1,7 | 1,05 |05 0,225 | 0,05 | 0.4 4,04
a 2021 2,1 0,05 | 0,65 | 5,35
. 10C13 0,45 | 0,275 3,19
Ble L% 1,3 0,15 | 0,2
| | 10C13 0,55 | 0,225 3,05
Lt | ]
Hpunoncenue I'l
JlanHbIe I8 pacieTa [Ty GUHBI 3I0XKeHUs (yHAAMEHTOB ki
KOHCTPYKTHBHBI® K, IUIA NOMEINeHHs, PUMBIKAIOIETO K HapyXKHBIM
0COOEHHOCTH pyHnameHTaM, MpX pacueTHOH Cpe/Hecy TOYHOH
COOpYKeHHH TemiepaType Bo3ayxa, °C
-5 o | 5 10 15 20u
- Bonee
Be3s moasaa ¢ MoJaMH,
yCTpaHBaeMbIMH:
Ha rpyHTe 1 0,9 0,8 0,7 0,6 0,5
Ha Jiarax 1o rpyHTy 1 1 09 | 08 0,7 0,6
110 YTEILICHHOMY | S R | 1 0,9 0,8 0,7
LOKONBHOMY
NepeKpLITHIO 0,9 0,8 0,7 0,6 0,5 04

C nomeanom HIH
TeXHHYSCKHM NOAIIOJIbEM

Tlpumeuanys: 1. [IpUBEACHHEIC B Tabnuue 3HaveHHA KOd(pduumeHTa k, oTHoCATCH K
(yHnameHTam, y KOTOPBIX paccToAHKE OT BHEIIHEH rpaHM CTeHkI 0 Kpad $ynnamenTa af<0,5 M: €CTIH
ar =15 M, T JHayenua K =1, MpH MPOMEXYTOHHOM pasmepe dy 3HaucHHA ko3(pHLHEHTa ky,
onpeaenaloT Mo unTepnouinyy. 2. K NoMEIMEHHAM, NPUMBIKAIONIHM K HapYKHBIM dynmameHTaM,
OTHOCATCA MOJBANE H TEXHHYECKHE N10AMONLA, A MpH MX OTCYTCTBHH NOMCIICHHA nepporo Taxa. 3.
pH (POMEXYTOUHBIX 3HaueHHAX TEMAEpaTyphl BO3AYXa k02(HIMCHT kj, NPUMEHAIOT C OKPYTIICHHEM
10 Gmkaiero MEHbLICTO 3HAYEHHA, YKA3AHHOIO B Tabnmue.

['my6uHa 3a10KeHns Hpanoxenne I'2 -
TIONIOWBbL (YHAAMEHT
l‘.ﬂyﬁﬁm,l npoMep3aHuA d,_-_ qu OB B 3aBHCHMOCTH OT pacyeTHoi

I'pynToi
) Iny6una noaomssl ¢hyHIaMeHTa HpH |
o rryGHHE  PacrloNoXeHHA  YPOBHA
YHTOBBIX BOJ dy, M
. d,< d-+2
- d,
CkanbHele, KpPYNHOOONOMOYHbIE € } 2.0rt2
necyaHsIM 3anoNHHTENEM, NECKH He 3an ]
IrpaBeIMCTBIE, KDYNHBIE H  CpeldHeH i
KPYTIHOCTH %
ITecku MenTKHe H MbUIEBAThIE H
CynecH ¢ nokasaTelieM Tekydecti: I;< 0 e
L=0 ' df
_ CyriHHKH, FJIHHE] a TaKKe
KPYMHOOOGNIOMOYHBIE . IDYHTH c F
MBLUICBATO-FNWHECTRIM 3aMOMHATENEM. TIPH
TI0Ka3aTeH TEKy9eCTH NLUIeBaTO- Hamesse of He metiee 4
[IHHHCTOTO  TPYHTA WM 3afoNHHTE
=025 '
<025
Tlpumeuanua: 1. fic Menes &

B cimyuae nasHaueHus rmy6 e3aB|
. . HHBl 3a10XeHHA (QYHIAMEHTOB Hi (
?:ycﬁmm ]::ﬂy;l:::m npt‘:;cp:laﬂm dy rpYHTBI JIOJDKHB 3aNeraTs R0 rnyOHHHB HE MeHee dncgug "
s Menecy YHIaMeHTa HaiHauaeTca - 0e3 - ydera rIyOMHBI NpoMep3aH) e om0
Hym& r:; m::ﬁml ee HazHavaoT He MeHee 0,5 M.OT CrulaHMpOBaHHOK o'me'umm:l;cux "
KapTe HOPMATHBHBIE 3HAYCH .
MEJIKHX NECKOB OHH YBe/HunBaiorca B 1,2 pasa. 1 AR ETIGE M CYTNINOR, 18 YTl Mnenamuos u



s Hpunoycenue J1

Koadduumest @ -

"KoadduumenT & 1ia GyHIAMEHTOB

=22/b MPAMOYTOJiLHBIX C COOTHOLICHHEM CTOPOH JIEHTOY~
¢ =2z KPYTJIBIX | n=1/b, paBHsIM HEIX

10 |14 18 |24 |32 |5 (7210)
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 | 0,977 | 0,977
0,8 0,756 | 0,800 [ 0,848 [ 0,866 | 0,876 | 0,879 | 0,881 | 0,881
1,2 0547 | 0,606 | 0,682 [0,717] 0,739 | 0,749 | 0,754 | 0,755
16 | 0,390 | 0,449 | 0,532 |0,578 | 0,612 | 0,629 | 0,639. | 0,642
2,0 0285 | 0336 | 0,414 | 0,463 | 0,505 | 0,530 | 0,545 | 0,550
24 10214 | 0257 | 0325 [0,374 | 0,419 | 0,449 | 0,470 | 0,477
28 - | 0,165 | 0201 | 0260 | 0,304 0,349 | 0,383 | 0,410 | 0,420
32 | 0,130 | 0160 | 02210 | 0,251 | 0,294 | 0,329 | 0,360 | 0,374
3,6 70,106 | 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 0,073 | 0,091 | 0,123 [ 0,150 | 0,185 | 0,218 | 0,255 | 0,280
48 | 0,062 | 0,077 ] 0,105 {0,130 | 0,161 | 0,192 | 0,230 | 0,258
5,2 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
8,0 0,022 | 0,029 | 0,040 | 0,051 | 0,066 | 0,084 [ 0,113 | 0,158
84 | 0,021 | 0,026 | 0,037 [0,046 |.0,060 {0,077 [:0;105 | 0,150
8.8 0,019 [ 0,024 | 0,033.]0,042 ] 0,055 | 0,071 | 0,098 | 0,143
92 | 0017 [70,022 | 0,031 {0,039 /0051 |-0,065{ 0,091 | 0,137
96 | 0,016 | 0020 [ 0,028 | 0,0361 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 |0,017 {0,024 -|.0,031 | 0,040 | 0,052 1.0,074 | - 0,122
10,8 | 0,013 | 0,016 { 0,022 |0,029-] 0,037 |.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

Mpumeyanus: 1. B Tabnuue 0603naveno:b — mupuna wiH guameTp. GyHaamenTa, [ — JIMHHE:
dynnamenra. 2. JU1a GyHAAMEHTOB, HMCIOMHX -onowmsy B ¢opMe NpaBHABHOTO- MHOTOYIONbHHKS €
momanso A, 3uaqemm € nNPUHMMAIOTCA KaK Ui KPYMbIX (YHAAMEHTOB PajMycoM ,- ./ ,1/ .3

Ins npome;xy’roqﬂux 3HaYeHuit é’ H 7] koapuumneHT ¢ onpeaenaerca no umepnomlmm

IIpunosicenue J2

3HaveHns k.
OTHOCHTEIBHAs BEICOTa CIIOA & “ZH/b ke
0<¢£' <05 L5
0,5<&" <1 1.4
1<&' <2 1,3
2<¢g’ <3 1.2
3<¢' <5 1,1
E'>5 1
Hpﬁomeuue ,ZISI

SunaueHnue k,

Cpensee 3HAUCHHE MOYJIA

k,, TIp¥ wEpHHe pyHIaMeHTa b, M, paBHOM

AedopMalMu TPYHTA.OCHOBaHMA | <10 10<b=<15 | b>15
E, MIla '

<10 1 T | 1
>10 1 1,35 1,5




Hpunoxncenue /14

3unaveHun k
k s byngameHToB

B MPAMOYTOMBHBIX C COOTHOILEHHEM CTOPOH | JIEHTOUHBIX |

¢ =2z/b KPYTJIBIX n=1/b, pasnsim pH
1 14 | 18 | 24 | 32 s | 7m=10

0,0 0,000 { 0,000:{-0,000 | 0,000 { 0,000 | 0,000 | 0,000 0,000

0.4 . 0,090 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 0,311
1,6 0,348 | 0,380 | 0,394 } 0,397 | 0,397 | 0,397 | 0,397 0,412
2,0 0,411 | 0,446 | 0,472 | 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

2,8 0,501 | 0,542 | 0,592 | 0,618 | 0,635 | 0,640 | 0,640 | 0,687
32 0,532 {0,577 | 0,637 | 0,671 | 0,696 | 0,709 | 0,709 | 0,763 -
3,6 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 0,611 | 0,668 | 0,759 | 0,819 | 0,873 | 0,908 | 0,932 | 1,001
5.2 0,624 | 0,683 | 0,780 | 0,884 | 0,904 | 0,948 | 0,977 | 1,050
5,6 0,635 | 0,697 | 0,798 | 0,867 | 0,933 | 0,981 | 1,018 | 1,095

6,0 0,645 | 0,708 | 0,814 | 0,887 | 0,958 | 1,011 | 1,056 | 1,138
64 | 0653 [0,71910,828 0,904 | 0,980 | 1,031 | 1,090 | 1,178
68 | 0661 |0,728|0,8410920)|1,000|1,065| 1,122 1215
7.2 0,668 | 0,736 | 0,852 | 0,935 | 1,019 | 1,088 | 1,152 | 1,251
7,6 0,674 | 0,744 | 0,863 | 0,948 | 1,036 | 1,109 | 1,180 | 1,285
8,0 0,769 | 0,751 | 0,872 | 0,960 | 1,051 | 1,128 | 1,205 | 1,316

84 | 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 | -1,376
9,2 0,693 | 0,768 | 0,896 | 0,989 | 1,089 | 1,178 | 1,272 | 1,404
96 | 0,697 |0,772|0,902 0998 ]| 1,100] 1,192 | 1,291 1,431

10,0 0,700 0,777°1 0,908 | 1,005 | 1,110 | 1,205 | 1,309 1,456
11,0 0,705 | 0,786 | 0,922 | 1,022 | 1,132 | 1,233 | 1,349 1,506
12,0 0,720 | 0,794 1 0,933 | 1,037 | 1,151 | 1.257 | 1,384 1,550
" IMpunoxcenue E1

3HaYeHHe PaCUEeTHBIX COMPOTHRIEHHH R

R non HICKHHM KOHIIOM cBaii H CBali-060/104eK, He 3aMOHAEMbIX |
I'iry6uma beronom, MIla- .. : -
e NeCYaHkbIX rpyHmB CpelHeH ILIOTHOCTH
Eﬁ;pg;xa;" rpaBey- cpenHeti nblIeBa
M |—cmix Ry | - xpymuoct | MO |y i
 MBIICBATO-IIHHHCTHIX [PYHTOB npn [oKasareje TEKYy4eCTH I, paBHOM
0 01 102 0,3 0,4 0,5 0,6°
3. 7,5 6.6 3 | 31 2 1,1 0,6
- 4 ' 2 1,2 -
4 8,3 6.8 3,8 3.2 2.1 1,25 0,7
3,1 ' 2,5 - 1,6
5 88 | 1 4 34 22 . 1,3 0,8
6,2 - 2,8 2 ’
7 9,7 13 43 3.7 24 | 14 0,85
6.9 3,3 2,2
10 10,5 13 5 4 2.6 1,5 0,9
73 | . 3,5 24
15 11,7 . 8,2 5,6 44 2,9 1,65 1
7.5 -4
20 . 12,6 8,5 6,2 48 3,2 1,8 1,1
]l 4,5
25 13,4 9 6,8 5,2 3,5 1,95 1,2
30, 14,2 9,5 7.4 5,6 3,8 2,1 1,3
35 15 10 8 6 : 4,1 - 2,25 1,4

[Ipumeuanne. Han ueptoli. naHsl 3Ravenus R ans meckos, noa 4epToi — miA
NBLIEBATO — TIMHUCTEIX TPYHTOB.



3HaueHne pacrle'rm CONpPOTHBIEHHIT Hpmq:»cenue E2

Cpen- i
b i 3uayeHus £ no GOKOBO# NOBEPXHOCTH CBall H cBaii-06o049ex, MIla
- y6u~ IIeCYaAHbIX ,
Ha Kpyn- | menkux | neunesa | -- rPYHTO‘B cpeﬂﬁfiﬁ e,
pacrio- HBIX H =ThIX e ) )
Towe- | CPEl '
_— Heil
cnon, | KPYm-
M HOCTH
IThUIT -
3 eg;m ['J]H}:)H:;TBIX r];)sfi-rroa IT(EJEI rnoKasarese TEKYYECTH IL, paBHOM
o ; X ! 0,7 0.8 0.9
I 0,04; g,ggs g,g;? 0012 | 0,008 | 0004 | 0004 | 0003 (lnooz
2 | ooe jom oo 0017 | 0012 |0007 | 0005 |0004 | 0004
3|0 | oms | ooz 002 | 0014 |0008 |0007 | 0006 | 0005
4|08 o 0 0,022 | 0016 | 0009 |0009 | 0007 | 0005
5| ooss | 004 029 | 0024 | 0017 |001 |0008 |0007 | 0006
. ! 0031 | 0025 | 0018 | oo 0.008 | 0007 | 0,006

8 0,062 | 0,044 0,033 0,026 0,019 0,01 0,008 0,007 0,006
10 0,065 | 0,046 0,034 0,027 0,019 0,01 0,008 0,007 0,006
15 0,072 | 0,051 - | 0,038 0,0028 | 0,02 0,011 0,008 0,007 0,006
20 0,079 | 0,056 0,041 0,03 0,02 0,012 0,008 0,007 0,006

25 0,086 | 0,061 0,044 0,032 0,02 0,012 0,008 0,007 0,006
30 0,093 | 0,066 0,047 0,034 0,021 0,012 0,009 0,008 0,007
35 0,1 0,07 0,05 0,036 0,022 0,013 0,009 0,008 0,007

Tpumedanna: 1. [Ipu onpencnennu f TpyHTOB ClelyeT pa3sienATs Ha ONHOPOAHBIE CIIOH
TonMHOA He Gomee 2 M. 2. PacyeTHoe COTIPOTHBIICHHE IUIOTHBIX MECHAHBIX [PYHTOB IO
GokoBOH MOBEPXHOCTH CBall W cBajk — 0BOMO4EK f cnemyer ypenwumBaTe 30% no
CPABHEHHIO CO 3HAYEHUSMM, NPHBEACHHEIMH B TabIHLaXx.

Hpunoxcenue E3
3paueHHe K03(bPHUHEHTOB YCIOBHI paboThl IpyHTa N
Crocobsl morpyxeHHs cBait Koo duimenT ycIoBri pabotsl
[pyHTa '
TIOJ HIDKHEM Ha GokoBOH
KOHLIOM CBaH [OBEPXHOCTH
¥er cBau ¥,
TorpyseHue 3a0HBKO} CIUIOMHBIX H moneix | 1 1
€ 3aKpbIThIM HIXXHMM KOHIIOM cBail «
MeXaHMYeCKHMH, TapOBO3IY IHbIMH 1
Au3enbHEIMH MOTOTaMH
[TorpyxeHHe 3a0HMBKOH B NPEABAPHTENLHO
npoGypeHHBle  JIMAEDHBIC ~ CKBAKHHBL  C
3armyOneHneM Ha 1 M HIDKE 32605 CKBXKMHBL
NpH €€ JuaMeTpe:
paBHOM CTOpOHE KBaJIpaTHOH CBan 1 0,5
Ha 5 CM MEHbIEM CTOPOHR! KBaApaTHOH | 1 0,6
cBaH 1 1
Ha 15 cM MeHbIIEM CTOPOHRI
KBa[paTHOH CBau HIIH JHaMeTpa Kpyrnoi | 1 0,9
IMorpy»eHue ¢ MOAMBIBOM B IIECIaHbIC
[pYHTBI IIPA TOCSTyFOMeH J00UBKeE Ha
focneaHeM METpe HNOTPYKEHHA
BuGpornorpyeHHe ¥ BAUOPOB/IaBIHBAHHE B
- TPYHTBL: TIECKH cpenHeH IUIOTHOCTH:
KpYTIHbIE H Cpe/IHeil KpYTHOCTH 1,2 1
MENKHE 11 1
MbLUIEBATLIE 1 1
[LLIEBATO-TIHHHCTRIE C MIOKA3ATENIEM
texygects /;=0,5:
cynecu 0,9 0,9
CYITHHKH 0.8 0,9
- 07 09




[LUIEBATO-TIIMHUCTBIE C MOKA3ATENEM
Tekydectd [; <0
[Torpy»kxeHue MonoTamMu Joboit
KOHCTPYKUMH INOJILIX CBaH C OTKPBITHIM
HIDKHHMM KOHIIOM IIPH AHaMeTpe

NOJOCTH: PR
40 cM 4 MeHee 1 1
40 cM H Oonee 0,7 1

HorpyxeHue moGeM cIoco60M MOMBIX
KpYIJIBIX CBaH C 3aKPHITHIM HIDKHUM KOHLIOM
C YCTPOHCTBOM KaMy(JIETHOro YIIHPEHHA
Ha rimy6use 10 M 1 Gostee B mecyaHbIX
TPYHTaX CpeiHeH INOTHOCTH U B NLLIEBATO-
IJIMHUCTEIX TPYHTaX NpPH NoKasaTelie TeKy-

YECTH ... ....0,5 ¥ AMaMeTpe ymupenus: 0,9 1
1 M HE3aBHCHMO OT YKa3aHHEIX BHIOB rpynTa | 0,8 1
1,5 M B mecKax M cynecsx 0,7 1

1,5 M B CYIJIMHKaX H IJIHHaX

ITpumeuanue. Kbatp(buuueﬂm 7o 7Y 1% NBLIEBATO-MIHHMCTBIX IPYHTOB ¢ NoKasareneM TeKy4€CTH
0</;<0,5.

ITpunoswenue E4
OCHOBHEIE pa3sMepbl CBait KBaAPaTHOrO CE4CHUA
Mapka | llupunaa JUTHHA, CM HuameTp Macca, kr
CBamn cBay, cM | Ilpusmaruueckoit | Octpusi/ | mojoctd |.1lcm | ocr-
gacTu L d, cM cBaH | pus
- 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 80
30 900-1500 25 - 220 40
CH - 35 1000-2000 30 - 300 60
40 1300-2000 35 - 400 80
20 300-600 15 - 100 10
25 450-600 25 - 160 | 30
CHpp 30 300-1200 25 - 220 50
| 35 800-1600 30 - 300 60
40 1300-1600 35 - 400 80
CIl u 30 300-800 - 11 70 -
CIIH 35 300-800 - 16 100 -
40 300-800 - 27,5 210 -




