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[image: image1.png]YKZBZIHHH K BBIINNOJIHCHUIO AOMAIIHEI0 3aJaHUsA
«ITPOEKTUPOBAHUE OCHOBAHUIT COOPY/KEHUII,
BO3BOJNMBIX B CENCMHUYECKHNX PATOHAX»

OcHoOBaHMS COOPYIKEHUI, BO3BOJAMMBIX B paiiOHE C CEHCMUYHOCTHIO 7, 8 1
9 GannoB, NOMAKHBI MPOEKTUPOBAThes ¢ yueToMm Tpebosanuit CHull mo mpoek-
TUPOBAHUIO 3JAHUN U COOPYKEHUN B CEHCMUUYECKUX parlOHaxX, a B paloHax ¢
CEeCMUYHOCTHIO MeHee 7 0a/ioB — 0e3 yueTa celicCMUUecKUX BO3AeHcTBuUi [9].

[IpoekTupoBaHre OCHOBAHHWI C YYE€TOM CEUCMHYECKHX BO3ICUCTBUIA
JOJKHO BBITIOJIHATHCS HAa OCHOBE pacueTa Mo HecyIle crmocoOHOCTH Ha 0c000e
COYeTaHHME HArpy30K, ompeaeisieMblX B cOOTBeTCTBUM ¢ TpeOoBaHuamu CHull
MO HArpy3KaM W BO3JCHUCTBHAM, a TAKKE MO MPOCKTUPOBAHUIO 3JaHUN U CO-
OpPY/KEHUM B CEMCMUYECKHUX PAalOHAX.

[Tpensaputenbabie pasMepsl (PyHAAMEHTOB OMPEICSISIOTCA PacueTOM OC-
HOBaHMA 1O JedopManmsaM Ha OCHOBHOE COUETaHHMe Harpy3ok (0e3 ydera cetic-
MHYECKHAX BO3IACHCTBHI).

[{enbro pacueTa Hecyllel CMOCOOHOCTH OCHOBAHMI MpU 0cOOOM codYeTa-
HHUHM Harpy3okK sBjsieTcsa oOecreueHre UX MPOYHOCTH AJIA CKaJIbHBIX TPYHTOB M
YCTOWMUHUBOCTH HECKAIBHBIX, a TAK)Ke HENOMYIIEHWE CABUTa (pYHIaMEHTA 110 T0-

A0HIBC U €TI0 OIIPOKUAbIBAHUSA.



[image: image2.png]Jlechopmammmm ocHOBaHUS (aOCOMIOTHBIE W HEPAaBHOMEPHBIC OCAJIKH, Kpe-
Hbl U T.1.) TIPA CEHCMHUYECKUX BO3JACHCTBHAX MOTYT MPEBHIIIATh IMpeIelbHbIC
3HAYEHHUs, JOMYCTUMBIC MPU OCHOBHOM COUYETAHWW HATPY30K, U MO3TOMY MpH
0CO0OM COUYETAaHUHN HATPY30K C YUETOM CEHCMHUYECKUX BO3JEHCTBUM pacueTy He
MOJIJIC/KAT.

Pacuet ocHoBaHuii 0 HecyIel CMOCOOHOCTH BHITIONHACTCS Ha ACHCTBUE
BEPTUKAJIBHOW COCTABJIAIONIECH BHEIECHTPEHHO MPWIOKEHHOW HArpy3KH, Iepe-

naBaeMou ()yHIAMEHTOM, UCXOId U3 YCIOBHUA
Na < yc,eqNu,eq /’yn > (1)

rae N, — BepTUKajdbHAsA COCTAB/IAIOIIAS PACUCTHOM BHELIEHTPEHHOW HArpy3KH B
ocoboMm codetanuu; N, ., — BEPTHKaIbHAsA COCTABILAIOMASA CHIIBI MPEAEIbHOIO
COIIPOTHBJIEHUS OCHOBAHUSA TPU CEUCMHUYECKHUX BO3AEUCTBHAX; Y ., — CEHCMU-
yeckuii ko3(ppunmenT ycaoBuii padoTel, mpuHEMaeMblii paBHbiM 1,0; 0.8; 0.6

cooTBeTcTBeHHO Mt rpyHTOoB [, II m Il kareropuii mo ceficMUYeCKHUM CBOMCT-




[image: image3.png]BaM, MPUYEM UIA 30aHUN U COOPYIKEHUM, BO3BOJAUMBIX B paliOHAX C IMOBTOPsE-
MOCTBIO 3eMIeTpsAceHni 1, 2 u 3, 3Ha4eHue v, ., cuenyer ymHoxate Ha 0,85; 1,0
u 1,15 coOTBETCTBEHHO (KAaTeropuu IPYHTOB MO CEHCMUYECKUM CBOMCTBAM H
MOBTOPAEMOCTh 3eMJIETpACeHUI omnpenaenatoTea B coorseTcTBur co CHull mo
MPOCKTUPOBAHUIO W CTPOMTENIbCTBY B CEHCMUYECKHX paiioHax); 7, — kKo3(du-
LIUEHT HAJEKHOCTH MO HA3HAYEHUIO COOPYKEHUs, TPUHUMAEMbId paBHbIM 1,2
1,15 u 1,1 cooTBeTcTBEHHO AJist 3aaHuii U coopyskennit I, I1, 11 kmaccos.

['opu3zoHTanbHAA COCTABISIONIAA HArpy3KU YUWUTHIBACTCA TPHU pacueTe
(yHIaMeHTa Ha CBUT IO TIOIOTIIBE.

[Tpu ucnonw3oBanuu ycyioBus (1) criemyet yuuTbiBaTh, UTO OHO OMpee-
J€T MAKCUMAJIbHYIO BEJIMUMHY HArpy3ku N, MpU KOTOPOW YCTOWUYHUBOCTH OC-
HOBAHUSA MPU CEHCMHUUECKOM BO3ACHCTBUM 0OecleueHa.

[TpoBepka Ha CIBUT MO MOAOUIBE MPOU3BOJUTCS C YUYETOM TPEHUA MO-
JOMBH (PyHAAMEHTA O TPYHT UCXOIA M3 YCIOBHUA, MPUBEACHHOTO HUKE, HO C
YUYETOM CeHCMHUYECKOro Kod(duipenta ycaoBuil padoThl Y, e,

ZFS\(I <= ’YCZFS'J' /’Yn >
rae 2 F,, 2, — CYyMMBI MPOEKIHIA HA TUTOCKOCTh CKOJIbKEHUSA COOTBETCTBEHHO
CABUTAKOIINX U YAEPKUBAKOIIMX CWI, OMNpPeleNaeMblX C YUeTOM AKTUBHOTO H
MMACCHBHOTO JaBJICHUA TPyHTa HAa OOKOBBIC TpaHHM (pyHIAMEHTa, 7, — Kodhdu-
LIUEHT HAJEKHOCTH MO HA3HAYEHUIO COOPYKEHUs, MTPUHUMAEMbId paBHbIM 1,2;
1,15 u 1,10 coorBerctBeHHO mia 3aaHmii u coopyskenui I, II, III kmaccos;
Yo — Kod(dumenT ycmosuii paboThl, MPUHUMAEMBIN: T TIECKOB, KPOME TIbLITe-
BaThIX, Y. = 1,0; 111 MEeCKOB MbIJIEBATHIX, a TAK/KE MbIJIEBATO-TJIMHUCTHIX TPYH-
TOB B CTaOWMJIM3UPOBAHHOM COCTOSAHUU V.= 0,9; n1d TbIIEBAaTO-TIIMHUCTHIX
TPYHTOB B HECTAOUJIU3UPOBAHHOM COCTOAHUM Y. = 0,85; N7 CKaJbHbBIX IPYHTOB
HEBBIBETPENbIX U ciadoBbiBeTpenbiX V.= 1,0; mma BeiBeTpensix y.=0.9; mns

CUJIbHOBBIBETpENbIX V. = 0,8.



[image: image4.png][Ipn OCHOBHOM COYETaHMM HATPY30K C YUETOM CEHCMHUYECKUX BO3JICHCTBHIA
BEPTUKAJIBHAA COCTABJIAIOLIAA CHJIBI MPEAETBHOTO CONMPOTUBIIEHUSA OCHOBAHMA,
CJIOKEHHOTO CKAJTbHBIMHU TPYHTAMH, OTIpeIesiaeTcs mo hopMysie

N, =Rbl,
rae K. — pacueTHOe 3HA4Y€HHWE Mpenaesia NPOYHOCTH HA OJTHOCTOPOHHEE CiKATHE
CKajpHOTO TpyHTa, Kl1a; »’, /" — COOTBETCTBEHHO TPUBEICHHBIC [UTMHA U IMTUPHHA
dyunamenta b =b—2¢,, [ =1-2¢, ; 31eCh €), ¢;— COOTBETCTBEHHO SKCLIEHTPHU-

CUTCTHI IIPUIOKCHUA paBHOHCﬁCTBYIOLHHX Harpy30K B HAaIIPpaBJICHHUHU IIOIICPCU-




[image: image5.png]HOI W TIPOJOJBHON ocel (yHIaMeHTa, M, a Ui OCHOBAHHMM W3 HECKaJIbHBIX
TPYHTOB — MO CXeMe OJHOCTOPOHHEIO CABUTA C YUYETOM BIIUSHUSA CEHCMUUYECKUX
KoJIeOaHHI Ha HANIPSIKEHHOE COCTOSTHUE FPYHTA.

IIpn pacuete Hecyiel ¢cmOCOOHOCTH HECKaJbHBIX OCHOBAHWM, HMCIIBITHI-
BAIOIIUX CeCMUYECKHEe KoeOaHUsA, OpAMHATHI SMIOPbl NPENeIbHOTO JaBJICHUA
o Kpasm noaomBel pynmamenta (puc. [1.1.1) onpenensrores mo hopmynam:

Py =&, Fmid +& (F =1)¢ [tga;; (2)
Py=Pyt @ﬂﬁb(Fz B kesz)a (3)
rae &, & & — KodpduuueHTsl (OpMBI, ompeneniemMble MO (hopMyJIaM:

& =1-0,25/n, 3aece 1 =1/b, HO Oe3 ymMeHbIIEHU AAMHBL [ U IIUPUHBL b 1O-
JoBH (PyHAAMEHTA HA BEIMUMWHBI HKCIIEHTPUCUTETA HATPY30K (B Cydae eCiu
/b <1, o mpuanmaem n=1); &, =1+ 1.5/m; & =1+0,3/m; [, [, 1 I3 — k03(-
(unmeHThI, onpenensemeie 1Mo rpadgukam puc. [1.1.2 B 3aBUCUMOCTH OT pacdeT-

HOTO 3HAYeHHs yrila BHYTPEHHErO TPEHWs ¢y, Y, W Y| — COOTBETCTBEHHO pac-

YETHBIE 3HAUYEHUA YIEJIBHOTO BECAa TPYHTA, HAXOIAMIETOCS BBIIIE W HUKE IO-
JOTIBHI (PyHIAMEHTA (C y9eTOM B3BEIIMBAIOIIETO NEHCTBUAA MOI3EMHBIX BOM),
— ryOuHa 3anoxkeHus (yHAaMeHTa (B cllydae HEOJWHAKOBOW BEePTHUKAIBHOMN
MPUTPY3KH C Pa3HBIX CTOPOH (PyHIAAMEHTA MPUHUMAETCS 3HAUSHUE, COOTBETCT-
BYIOILLlEe HAUMEHbLIEH MPUrPY3Ke, HAPUMEP €O CTOPOHBI MOABaNa); k., — KO-
sppurment, npuauMaemsbrii pasabiM 0,1; 0.2; 0,4 mpu celicMIIHOCTH TUIOIATOK
cTpouTenbCcTBa 7, 8 M1 9 6amIoB COOTBETCTBEHHO.



[image: image6.png]Ilpumeuanune: B popmyine (3) npu [ < ko,['3 caesyeT DpHHATD P = .

2

| Cu

Puc. I1.1.1. Dmopa npeaebHOro AaBJieHUs! MO NoAOWBOH PyHIaAMEeHTA

NMPH CeliCMHU4YeCKOM BO3eiiCTBHH
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Puc. I1.1.2. I'paduxk aas onpeaesieHus1 SMONPHIECKUX KO3 PpuunenTos

DKCLEHTPUCHUTEThl PACUETHOW HATPY3KU ¢, W SMIOPbl MPEIeTbHOTO /1aB-
JIEHUS ¢, OTPEAEIIAIOTCS 10 (PopMyIaMm:

e, =M ,[N,; (4)

¢, =b(py=po)/6( s+ P0). (5)



[image: image8.png]rae N, u M, — BepTHKalIbHAA COCTABJIAIOIIAA PACUYETHOW HArPy3KH U MOMEHT,
MpUBEIEHHBIE K TIOI0MIBE (PYHIAMEHTA MPU 0COOOM COUYETAaHWUHU HATPY30K.
Bennuunsl ¢, u ¢, pacCMaTpUBAKOT ¢ OIMHAKOBBIM 3HAKOM, T.€. CYATAIOT,
YTO OHW HaIpaBJIeHBI B OAHY CTOPOHY OT BEPTUKAILHON OCH CUMMeTpun (pyH-
JaMeHTa, T.K. Hecyllas CMoCOOHOCTh OCHOBAHMS MHUHUMAJbHA MPU CABUTE

TPYHTa B CTOPOHY, MPOTHBOMOJOKHYIO SKCUEHTPUCUTETY HArpy3KH.




[image: image9.png]B 3aBUCHMMOCTH OT COOTHOIICHHS MCIKAY BCIMYMHAMU ¢, U €, BCPTHU-
KaJIbHaA COCTaBJIArOIIasA CHJIbI MPCACIBHOIO COIIPOTHBJIICHHA OCHOBAHHUA IIPH-
HHUMACTCA:

mpue,<e, N, = 0,5b1( py + Py
mpu e, =¢, N,, = bip, [(1+6¢, /b). (6)
Ipu npumenennn dopmyast N, <v ., N, . /yn IJ1s TEHTOYHBIX (PyHIa-

MEHTOB Harpy3Ka # Tpe/IeJIbHOe COTIPOTHUBICHUE OCHOBAHUS OTIPENSIIAIOTCS JIs
eIUHUIIBI UX AHEL (/ = 1 Mm).

[1pn nmeticTBMM MOMEHTHBIX HATPY30K B JBYX HAMPABJIICHHUSIX pacyeT OcC-
HOBaHUA MO HECYIel CoCOOHOCTH TOKEH BBITIONHATHCS pa3AelibHO HaA JIEHCT-
BHE CHJI 1 MOMEHTOB B KaXKJOM HaIllpaBJIEHUU HE3aBUCUMO JIPYT OT JPyTa.

[1pu pacuete ocHOBaHMIA B (PyHAAMEHTOB Ha 0CO00€ COUETAHUE HArPY30K
C YUYETOM CEMCMUUYECKUX BO3ACHMCTBUMN JOMYCKAETCA YACTUYHBIA OTPBIB MOIOL-
BBl (pyHOaMeHTa (¢, ~ h/6) OT TpyHTa MPHU BHITIOJHEHUHN CIEeAYIOMUX YCIOBUI:

1. DKCIEHTPUCHUTET ¢, paCUeTHOW HArpy3KH HE TIPEBBIAET OJHON TPETH
MUPUHBI PyHIAMEHTA B TUIOCKOCTA MOMEHTA.

2. Cuna mpeAenbHOTO COMPOTHBJICHUS OCHOBAHUA OMPEISIAETCA I
YCIIOBHOTO (pyHIAMEHTA, pasMep MOIONIBH KOTOPOTO B HAMPABJICHUU JTCUCTBUS
MOMEHTA PaBeH pa3Mepy CxaToi 30HBI: b, = 1,5(b — 2¢,).

3. MakcuManbHOE KpaeBOe JABIICHHUE Py, MO MOJIOIMIBOM (hyHIAMEHTA,
BBIYUCISIEMOE C YUETOM €r0 HEMOJHOTO OMUpPAHWS Ha TPYHT, HE TMPEBHIIAeT
KpaeBo OpAWHATHI SMIOPHI IPENETFHOTO COTIPOTUBIICHUS OCHOBAHUS.

MakcumanbHOE pacueTHOE JaBjeHHUe 0 MOAOITBe (PYHIaMEHTa Orpee-
JseTcs mo popMyJie

Pus = 2N, /131(b /2~ ¢, )] < p,



[image: image10.png]rae b — mmpuHa ¢pyHaamenTa;, N, U ¢, — Te ke BeJTUWUNHBI, 9T0 U B popmyiie (4),
npuueM ¢, — b/6; p, onpenensgerca mo gopmyne (3), HO A1a PYHIAMEHTA, HME-
IOIIETO YCIOBHYIO MUPUHY b .
[lpu e, ~ b/6 ¢dopmyna (6) mpuodOpeTaeT BU.I
Nueqg=0,5b.1py, . (7)
['myOwuna 3amokenns GpyHIAMEHTOB B TPYHTaX, OTHOCHMBIX IO WX CEHC-
MHYECKUM cBoiicTBaM, cornacHo CHull mo mpoektupoBaHuio 3MaHUN U COOpPY-
JKEHUHN B CECMUYECKUX paiioHax, K | u Il kareropuam, npuHuMaeTcs, Kak npa-

BWJIO, TAKOM ke, KaK u 11 (PyHIAMEHTOB B HECEHCMUIECKUX palioHaX.




[image: image11.png]Ha mnmomankax, cnoxkennsix rpyHtamu [II kateropum mo ceiicMuyecKkum
CBOMCTBAM, PEKOMEH/IyeTCA MPEeayCMaTpUBaTh YCTPOHUCTBO MCKYCCTBEHHBIX OC-
HOBAHW.

[1pu HEBO3MOKHOCTH 3ariyOsieHns ()YHIAMEHTOB 3JaHUS WIA OTCEKa Ha
OJHOM YPOBHE€ B HECKAJIbHBIX TPYHTAX JOJIKHO BBIMOJHATHCS YCIOBUE

Ah < a(tge; + ¢/p),
I7Ie d — paccTosTHNE MeK Iy ()yHITaMEHTaMH B CBETY, p — CPeIHee MaBJICHUE MO/
MOJOIIBOIM  BBIMIEPACTIONOKEHHOTO (PYHIAMEHTa OT pacuYeTHBIX Harpys3ok;
(b — PACUETHOE 3HAUCHUE YIJIa BHYTPEHHETO TPEHUs TPYHTA , KOTOPOE YMEHbIIIa-
€TCs TIpU celicMUYHOCTH 7 OanyoB — Ha 2°, 8 Gamnos — Ha 4°, 9 GaninoB — Ha 7°.

JlenTounbie (yHAAMEHTH TPUMBIKAIONIUX YacTeld OTCEKOB JOJIKHBI
UMETh OJIMHAKOBOE 3ariy0JieHHe Ha MPOTSAKEHUM HE MEHee OJHOro MeTpa OT
ocamouHoro mBa. Cton0uareie pyHAAMEHTHI, pa3/ieJIeHHbIE 0CAaIOYHBIM IITBOM,
JOKHBI PACIonaraTbCs Ha OJJTHOM YPOBHE.

JIns 3ganuii BeICOTOM Oojiee 5 aTaxkel peKOMEHAYETCSA YCTPOMCTBO MO/I-
BAJIBHBIX ATa)»eH, KOTOpPbIe JOJIKHBI pPacloJiaratbCs MOJ BCEM 3JaHUEM U €ro

OTCEKaMH.




