B MHKXeHepHBIX COOPYXEeHHUAX, TPOMBILIJIIEHHBIX U IPAXK/JAaHCKHUX 3[JaHUAX LIMPOKO IPUMEHSAIOT XKeJie306eToHHbIe PpyHAaMeHThL. OHM
OBIBAIOT TPEX TUIIOB: OT/e/IbHbIE — M0/, Ka)XX/J0H KOJIOHHOH; JIEHTOYHblE — I10J| PsiZlaMU KOJIOHH B O/{HOM MJIM IBYX HallpaBJIEHHUSX, &
TaK)Xe [10/] HECYIIIMMH CTEHaMH; CIUIOLIHbIe — I10J] BCeM coopykeHHeM. DyH/JaMeHTbI BO3BOAST Yallle BCET0 HAa eCTECTBEHHBIX OCHO-
BaHHUsAX (OHHU NPEUMYILIECTBEHHO M PAaCCMOTPEHBI 3/1eCh), HO B PsiJie C/Iy4aeB BBINOJIHAIOT U Ha CBasix. B mocieHeM ciydae yHAaMeHT
npeJcTaB/sieT co60i rpynmny cBai, 06’beIUHEHHYIO TOBEPXY paclpe/ieIUTebHON Ke1e300e TOHHOU MJIMTOM — POCTBEPKOM.
OTzesbHble QYHJAMEHThI YCTPAUBAIOT IPYU OTHOCUTE/IbHO HEGOJIBLIMX HAarpy3Kax U J0CTATOYHO PEAKOM pa3MellleHUH KOJIOHH.
JleHTOYHbIe GYHAAMEHTHI IO PsIJAMU KOJIOHH /IeJ1al0T TOT/a, KOT/A MOAOLIBbI OTAENbHbIX QYHJaMEHTOB GJIM3KO MOAXOAT APYT K
JIPYTY, YTO OGBIYHO GbIBAET NMPH CJAGBIX TPYHTAX U GOJIBIINX Harpyskax. Llesiecoo6pasHO NprMeHATb JIeHTOYHble QYHJaMeHThI IPU
HEOJHOPOAHBIX IPYHTaX M BHEIIHUX Harpy3Kax, Pa3/JIMYHbIX 10 3HAYEHH0, TAaK KaK OHU BbIPABHUBAIOT HEpaBHOMEPHBIE 0CaJJKU
ocHoBaHuA. Ecin Hecymias cnoco6HOCTb JIEHTOYHBIX YHAAMEHTOB HeJJOCTaTOYHA UK JedopMaliyi OCHOBAHHUSA 110/ HUMH 60JIblIe
JIOTYCTUMBIX, TO yCTPAUBAIOT CIIOMHbIe QyHAaMeHThI. OHH B ellle 60/bIIel Mepe BBIPABHUBAIOT OCaJKH OCHOBAHUA. ITH GyHAAMEHTHI
MPUMEHSIOT IPHU CIa6bIX U HEOJHOPOAHBIX IPYHTAX, a TAKXKE PY 3HAYUTE/IbHBIX 1 HEPABHOMEPHO pacrnpe/ie/leHHbIX Harpy3Kax.
CTouMocTb GyH/JaMEHTOB cocTaBsAeT 4..6 % o61eit cTouMocTH 3AaHus. TiaTeJbHONW MPOPabOTKON KOHCTPYKIMH QyH/JaMEHTOB
MOXXHO ZJOCTH4Yb OLLYTHMOI'0 3KOHOMHUYecKoro 3¢ dekTa. [l KPYMHBIX COOPY)KEHU I KOHCTPYKLMIO GYyHJAaMEHTOB BEIOHPAIOT U3
CONOCTaBJIEHUS] CTOMMOCTH, PACX0/ia MaTEPUAJIOB U TPYJOBBIX 3aTPAT PU PAa3/IMYHbIX BAPUAHTAX KOHCTPYKTUBHBIX PELIeHUH.

[To cnoco6y U3roToB/IeHUs1 pyHJAMEHTHI ObIBAIOT COOPHbIE U MOHOJIUTHBIE.

LleHTpabHO-HarpyxeHHble pyHjaMeHThL. Heo6XoArMas o1 aAb NOJOLIBbI LIEHTPAIbHO-HArpyxeHHoro pyHgamenTa (puc. 12.7) npu
IpeJBapUTeJbHOM pacyeTe

A=ab=Nn/(R—Vmd) (122)

rae ¥n— HOpMaTHBHas CUJIa, NepeAaBaeMas GpyH/JaMeHTy; d —TrIy61Ha 3a/10’KeHUs QYHAAMEeHTa;
Harpyska oT

Beca 1 M3 dyHAaMeHTa M TPYHTA Ha €ro yCTymnax.

Ecsii HeT 0co6bIX Tpe6OBaHUH, TO LIEHTPa/IbHO-HArpyXeHHble GQYHJAMEHTBHI [eJIal0T KBaJPaTHBIMHU B IJIaHE WM GJIM3KUMHU K 3TOH
dopme.

MuHMManbHYI0 BICOTY GyHAAMeHTa ¢ KBaJipaTHOM N00IBOM oNpe/ie/IsIIOT YCJ0BHBIM pacyeToOM ero Npo4HOCTH Ha NTPOoJjaBjivBaHUE B
MpeANoJI0KeHUH, YTO OHO MOKET IPOUCXOAUTD M0 IOBEPXHOCTHU NHPaMU/bl, G0KOBbIE CTOPOHBI KOTOPOH HAYMHAIOTCS Y KOJIOHH U
HaKJIOHEHBI 10J] yTJIoM 45°. 3T0 yc10BUe BblpaXkaeTcst GopMyJioN (A5 TsKeIbIX 6eTOHOB)

P < Rpe gty (123)

rae Rer— pacyeTHOe CONPOTUBJIEHHE GETOHAa MNP PpACTSHKEHUM; H#m = 2{ha+ba +2h) —cpejHee apudMeTHYECKOe MEXIY
nepuMeTpaMHu

BepXHero ¥ HWXKHero 0OCHOBaHUM NMpaMHU/ibl IPOJABIMBaHHUs B IpeJiesiax 0Jie3HOH BbIcOoThI GyHgaMeHTa ho.

[IpojaBMBaoLIyI0 CUIY IPUHUMAIOT COIVIACHO pacyeTy 10 NepBOM IpyIie NpeJe/ibHbIX COCTOSIHUM Ha YpOBHe Bepxa ¢yHJaMeHTa 3a
BbIYETOM JIaBJIeHUs IPyHTA M0 IJIOLA/i OCHOBaHUS MUPaMU/ibl IPO/ABIMBaHUSA:

Pa= N _Al.pt (12.4)
rae p=NA;; A= (he-+20y) (be+2hy); M — pacueTHan cana.
B dpopmyse (12.4) Harpy3ka oT Beca ¢yHJaMeHTa U TPYHTA HA HEM He YYUTHIBAETCs, TAK KaK OH B paboTe pyHAaMeHTa Ha

Npo/iaBjuBaHue He yyacTByeT. [lo/ie3Hast BbicoTa pyHAaMeHTa MOXKeT GbITb BbIYMCIe€Ha 110 NPUGJ/IMKeHHOM popMyJie, BbIBeleHHOM Ha
OCHOBaHUU BelpaxeHuit (12.3) (12.4):

ho =—0,28 (ho + b6 + 0.5V N/Rut +0). (1)
PyHaMeHTBI ¢ IPSIMOYTOJIbHOM NTO/I0IIBOM PacCUUTBIBAIOT Ha NPO/aBarBaHue TakKe 10 ycaoBuio (12.3), npuHuMas

P=A2p; ”m=0b5 ‘b1+b’,.i

rae A —IIOIA/b YaCTH NO/OLIBbI;
Ipo/iaBJIMBaHHUS.

[TosiHy10 BEICOTY QYH/IJaMeHTa U pa3Mepbl BepXHUX CTyNeHel Ha3HA4aloT C y4eTOM KOHCTPYKTUBHBIX Tpe60BaHUM, YKa3aHHBIX BbILIIE.
BHemnue yacty pyHAaMeHTa N0/ AeficTBHEM peaKTUBHOTO JjaBJieHUs] TPYHTA CHU3Y paboTaloT M0J06H0 U3ri6aeMbIM KOHCOJISM,
3a/leJIaHHBIM B MaccuBe pyHAaMeHTa. UX pacCYMTBHIBAIOT B ceyeHustx: [—I — mo rpanu kosioHHbl, [I—II — 1o rpaHu BepxHel CTyneHH,
[II—III — o rpaHuLe NMpaMU /bl POiaBJIMBaHUSA.

[To/1e3Hy0 BBICOTY HIXKHEH CTYNEHH MPUHUMAIOT TaKOM, YTOOBI OHA OTBeYasla yCJI0BUIO IPOYHOCTH IO TONIePeYHOH cule 6e3
MOTIePeYHOr0 apMUPOBAHUS B HAKJIOHHOM CeueHUH, HaunHamIeMcs B cedeHUH [II—III (Ha ocHoBaHuu ¢opmy.i 1. 3). 111 e fUHHUILBI
HIMPHHBI 3TOTO CEYEHUST

Pl=q,

VYm=20 wH/m?

—ycpeHeHHass

&

u by _ COOTNETCTBEHHO BEPXHSS U HUXKHSASA CTOPOHBI OJJHOM I'paHu NUpaMU/bl

(12.6)
=0,5(a — ko — 2o

r/le Ha OCHOBAHWH PUC. [=05@—b ). 12.7
Kpome Toro, noJjie3Hasi BbICOTa HMXKHEH CTyTeHU J0JDKHA GbITh TPOBepeHa 1o MPOYHOCTH Ha NTPo/jaBJMBaHUe 10 ycaoBuio (12.3).
ApmupoBaHue pyHAaMeHTa [0 NMOJOIIBe ONpese II0T PAacieTOM Ha U3ru6 10 HOpMaabHbIM cedyeHUsAM |—I u [I—II. 3HayeHune
pacyeTHBIX U3THOALINX MOMEHTOB B 3TUX CEYEHUAX

M, =0,126p(a —he)*o; M= 0,125p (@ —a,2 b. w2
CeyeHne paboyeli apMaTypbl Ha BCIO IUPHUHY QYHAAMEHTa MOXHO BBIYUCIUTD, IPUHUMast

Aal = MI fﬁ’ghORs; ASII = M“!'D,th Rs‘ (12.8)
ConepxaHle apMaTypbl B PacCYeTHOM Ce4eHHH JJO/DKHO 06ecreynBaTh MUHUMAaJIbHO JOMYCTHUMBbIH NPOLEHT apMUPOBaHUA B
HU3ru6aeMbIX 371eMeHTax.
[Ipu npsAAMOyTo/IbHOM MoAOLIBe CedeHre apMaTyphl pyH/JaMeHTa oNpe/e/IAI0T pacyeToM B 060MX HanpaBJeHHUAX.
Ecyi B pe3ysibTaTe OKOHYATeJbHOTO pacyeTa OCHOBAaHHUA QpyH/JaMeHTa COIJIaCHO YKa3aHUAM HOPM MPOeKTHPOBAaHUS OCHOBAaHUH
peJiBapUTe/IbHO IPUHAThIE Pa3Mepbl MO/JOIBbl HE06X0AMMO U3MEHUTb, KOHCTPYKIUA GyHAaMeHTa J0/HKHA ObITh
OTKOppeKTHpOBaHa.
BHeneHTpeHHO HarpyxeHHble GyHAaMeHThI. UX 1je/1eco06pa3HoO BBINOJHATD C IPAMOYTOJIbHOM MOAOLIBOM, BLITAHYTOMN B MJIOCKOCTH
JleicTBUS MOMeHTa. [IpeiBapuTe/IbHO KpaeBble AaBJeHHs 0/, NoAoIBoH GpyHjaMeHTa (puc. 12.8, a) B ci1iyyae 0JHOOCHOTO
BHeILleHTPEeHHOTr0 3arpy>keHusl onpe/e/isIl0T B IpeAI0/10KeHUH JIMHeHHOr o pacnpe/iesieHHs JaBJeHUs 10 TPYHTY B HallpaBJeHUH
JIeHCTBHUSI MOMEHTa 110 GopMyIaM:

Pra= Nyl = 6e/a)/ab, (12.9)



npH ¢ = Mni/Nypnp < 0/6;
Pr = 2Ny, i /bl x 2N 10y /36 (0,50 — ¢) (12.10)
npy ¢ = Mynp/Npms > alB. .. .

B aTux popmyiax

Ning = Np - ¥mdady,  Mypg = My + Qp, (12.11)

rae N“* M"' Qn —COOTBETCTBEHHO HOpPMasibHasl CUJIA, WU3rubaroIui

MOMEHT U TIoTepedHas CUJa, JeHCTByIoL1e B KOJIOHHE Ha ypOBHe Bepxa GyHzjamenTa; ' 1# Mint _coorsercrento cia u MOMEHT
Ha ypOBHe

MO0 BbI yHAAMEHTA.

CorJlacHO HOpMaM, KpaeBble JlJaBJIeHHUs Ha TPYHT He JJ0/DKHBI TPeBbIIIAaTh 1,2R:' a cpeJiHee JjaBJIeHNe

Pm = Nisfle 4+ b) < R.
JlomycTrMas cTeneHb HEPaBHOMEPHOCTH KPaeBbIX AAaBJIE€HUH 3aBUCUT OT XapaKTepa KOHCTPYKLMH, onuparuxcsa Ha pyHjaMeHT. B
0/IHO3TAXXHBIX 3JJaHUAX, 000Py/JOBAHHBIX KPAHAMH I'PY30M0ABEMHOCTBIO GoJiee 75 T, M B OTKPBITBIX 3CTaKaZAax 10 OMBITY

ps=>= 0.25p,
[IPOEKTHPOBAHHUS IPUHUMAIOT (puc. 12.8,6); B 3aHHsIX C KpaHAMH IPY30H04BEMHOCTBIO MeHee 75 T JoMycTUMa
3II0pa AaBJIEeHUA 110 pUC. 128, B; B GECKpaHOBbIX 3JaHUAX IIPHU pacyeTe Ha JOMOJHUTEJ/IbHbIE COY€TaHUA Harpy30K BO3MOXHa 310pa 1o

puc. 12.8, r ¢ BBIK/IIOUEHUEM U3 PABOTHI He GoJiee !!4 noAouBbl pyHJaMeHTa _(I";” 3/40)

[Tpu noxGope pa3MepoB MOJOIIBEI GYHAAMEHTOB C Y4€TOM IepeUHCIEHHbIX YCIOBUH MOXKHO UCIOJIb30BaTh pOPMYJIbl, TPUBEAEHHbIE B
Tab6s. 12.1.

KoHcTpyKLMIo BHELIEHTPEHHO Harpy>KeHHOro GyHAaMeHTa PacCYUTHIBAIOT TEMHU JKe NPHUeMaMH, YTO U LieHTPaJIbHO-3arpyeHHoro. [Ipu
3TOM pacyeTe JaBJeHHe Ha TPYHT ONpeJe/II0T OT pacyeTHBIX YCUJINH 6e3 ydyeTa Maccel pyHjaMeHTa 1 3aChINKH Ha HeM. Marubaromue
MOMEHTHI, IEHCTBYOLIME B KOHCOJIbHBIX 4acTAX GYHAAMEHTA, MOXHO BBIYMC/IATD, 3aMeHss TpanelleBU Hble 3MI0PHI JaBJIeHUs
paBHOBEJIMKUMH NPSMOYTOJbHUKAMH.



