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[IpuBeneHs! TpeOOBaHUS K MPOSKTUPOBAHUIO (PyHAaMEHTOB. JlaHbI 00IIME YKa3aHUS 110 PacueTy
OCHOBAaHMHU U (PyH/IaMEHTOB, a TaKXKe TEXHHUKO-I)KOHOMHYECKas OLIEHKAa BAPHAHTOB PEKOHCTPYKIIMU
(yHIaMEHTOB.
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texuudyeckux Hayk A.M. Tenpdannbeitn, JI.A. T'emuc, FO.[. Kysnenos, I'.C. JlekymoBuu, M1.41.
JlyukoBckuii, 3.FO. Mansiii, O.A. Ilerpo, H.Il. Pynmo, B.b. Toiibuc, C.JI. ®omun, W.I.
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3amapunnas, f.B. HocuneBuu, [.B. KazakoBa, A.B. Komecuuk, E.I'. Jlobacenko, B.H.
Mensenckuii, JI.I. Momuanos, A.B. Ilaneii, A.J[. CapatoB, U.A. [lnaxoTHUKOBA) MpPU y4acCTHH
HUWNXba I'ocerpos CCCP (kanaunatel TexH. Hayk M.U. bpaitnosckuii, JI.P. CnuBax), I'unpomesa
(umx. E.H. Bbynraxos), Jlenunrpaackoro IIpomcrpoiinpoexkrta (kaHauzaTel TeXH. Hayk. B.M.
[Iareukunii, A. JI. Man), Ilpugnenposckoro ITpomcrpoiinpoekra (nHxxeneps! JI.X. KabotsaHckas,
E.T. Jlemagep), ['unpocranm (MHXEHEPBI C.H. [Tensikos, M.C. baka),
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Xomytuenko, uwk. A.Il. TlomeimoB), [Ipomctporinpoekra (uHx. B.A. Bynun), Ykprunpomaiia
(mmxk. B.A. Uymak).
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1. OBILME ITOJIOXXEHUA

1.1. Hacrosimue Pexomenmanuu pacnpOCTpPaHAIOTCS Ha MPOEKTUPOBaHHE (YyHIAMEHTOB IO
TEXHOJIOTHYECKOEe 00OPYJOBAHUE U 3ariyOJICHHBIX MOMEIIEHUH B YCIOBHUSIX PEKOHCTPYKLUHU IPH
HOPMaJIbHOM TEMIEpaTypHOM pPEXUME, a TakkKe MpPU BO3JACHCTBUM TOBBIIICHHBIX M BBICOKHX
TEMIEpaTyp.

1.2. TIpoekt pekoHCTpyKIuMH (QyHIAMEHTOB ©  3ariyOJCHHBIX TOMEMICHUH JOJKEH
pa3pabaTbIBaThCsl HA OCHOBAHUU CIIEIYIOIINX MAaTePHAJIOB:
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- CTPOUTEIBHOIO 33JIaHUS Ha MPOEKTUPOBAHUE;

- MaTepHUAJIOB WHKEHEPHO-TCOJIOTHUECKIX U3BICKAHUH;

- TEXHUYECKHUX yCIOBUM HA MMPOCKTUPOBAHUE.

1.3. Baganue Ha mpoeKkTHpoBaHUE (HYHIAMEHTOB 10J 00OPYIOBaHHWE B JOMOJHEHHE K OOIINUM
JaHHBIM 0 00OpYIOBAaHUIO, MPETyCMOTPEHHBIM HHCTPYKIMEH O cocTaBe, MOpsSAKEe pa3paboTKH,
COTJIACOBAaHUS U  YTBEPXKIEHUS MPOEKTHO-CMETHOM  JOKYMEHTallMd Ha  CTPOUTEIHCTBO
NPEANPUITHH, 31aHui 1 coopyxeHuid u TpedoBannii CHull 11-19-79 nomxHO comepkath:

- Harpy3KH Ha CYIIECTBYIOIINNA (yHIAMEHT;

- CPOK AKCIUTyaTalluy CYIIECTBYIOIIETo (pyHAaMeHTa;

- YePTEkKU CYHIECTBYIOIUX (PYyHIAMEHTOB U MPUMBIKAIOIIETO MOA3EMHOTO X035HCTBA;

- CBEICHHUS O peMOHTax (yHIAaMEHTOB C YepTEeKaMU YCHIIEHUS U MU3MEHEHUs MepBOHAYaIbLHOU
KOHCTPYKIIUU;

- CBEICHHMS O BO3MOXKHOM pACIIUPEHUHM M TPOTHO3 pPA3BUTHUSA PACIOIAraeéMoOro B IEXe
MIPOU3BO/ICTBA;

- TEeMIIEPAaTyPHBIN PEKUM IKCIUTyaTalluU CYIIECTBYIONIETO (pyHIaMeHTa.

1.4. BMecte ¢ 3alaHueM Ha MPOECKTUPOBAHUE PEKOHCTPYUPYEMOI'O COOPYKEHHS, 3aKa3uuK
nepenaeT MPOEKTHON OpraHu3aliy 3aKI0YeHUEe O pe3yJabTaTax oOCIeIOBaHUS COCTOSIHUS
(yHIaMEHTOB Y TMOJ3EMHBIX MOMEIICHHUI M yCIOBUS MPOU3BOACTBA padOT, a TAaKKe MaTEPHUAIbI IO
MPOTHO3MPOBAHUIO TEMIIEpaTyp HarpeBa (yHAaMEHTa C YYeTOM 30H pa3pylleHHs OeToHa,
BBI3BAHHOT'O BBICOKOTEMIIEPATYPHBIM BO3/ICHCTBUEM.

3aKJII0UYeHUE JOJDKHO COAEpXkKaTh CIEIYIOIINE XapAKTEPUCTUKU CYIIECTBYIOLIETO COOPYKEHUS:
KJIACChI U MapKu OETOHA, 3aMaClIEHHOCTh OETOHA, KJIACC apMaTyphl, CTENICHh KOPPO3UU apMaTyphI,
O0eToHa M aHKEpHBIX OOJITOB, a B HEOOXOIMMBIX CIy4asx COOCTBEHHBIC YacTOTHI KOJeOaHWA
(dbyHIaMeHTa ¥ OTAETbHBIX €r0 YacTei.

VYcnoBust JOMKHBI COAEPKATH CIAEAYIONINE MaTepUabl:

- JaHHBIE O MPOJOJKUTEIHLHOCTH BPEMEHHON OCTAaHOBKU MPOM3BOJICTBA HA MEPUO/I BHITIOIHEHUS
CTPOUTENLHBIX U MOHTAXHBIX PaboT;

- CBEJIEHHUS O MOCJEI0BATEIBHOCTH Pa30OPKH U MEpeHoce EHCTBYIOMIMX WH)KEHEPHBIX CeTeM,
MECTax U YCIOBUAX MOJKIIOUCHHUS] BPEMEHHBIX WHKEHEPHBIX CeTEeH U KOMMYHUKAIIHIA;

- MepeyeHb MOJAbEMHO-TPAHCIIOPTHBIX CPEACTB, MPEIOCTABISIEMBIX MOAPSIHON CTPOUTEIHLHOU U
MOHTaXHOW OpPraHHU3aLUsIM;

- IEpEeYEHb 3/IaHUN, COOPYKEHUN U MOMEIIEHUN, KOTOPhIE MOTYT OBITh UCIIOJIb30BaHbl B MEPUO]T
CTPOUTEINBCTBA;

- JAHHBIE O PEXUME BBITIOJHEHUS CTPOUTEIBHBIX W MOHTAXHBIX PabOT Ha JEHCTBYIOIIMX
MPOM3BOJCTBAX (KOJMYECTBO CMEH, CpPOKM U  MPOJODKUTEIBbHOCTh OCTAaHOBKM  padoT
MIPOU3BO/JICTBA);

- CBeJEHHA 00 YCJIOBMSIX OpraHU3alMy JOCTaBKU CTPOUTENbHBIX T'PY30B M IEpEMEIIECHUs
CTPOUTENIbHBIX MEXaHU3MOB, 00 YCIOBHSX OpraHu3allld KOMIUIEKTHOW JIOCTaBKU CIJIOXKHOIO
TEXHOJIOTMYECKOTro 000py10BaHUs Pa30BbIX (€AMHUYHBIX) 3aKa30B;

- MECTa CKJIaJMPOBAHUS CTPOUTEIIBHBIX MAaTEPHAIIOB U KOHCTPYKITUH;

- YCTIOBUS Pa3MEIEHUs BPEMEHHBIX HHBEHTAPHBIX 3/IaHUN HA TIEPHO]T CTPOUTEITLCTBA.

1.5. Marepuainbl HHXEHEPHO-T€OJIOTHYECKUX M3BICKaHWK B JonoiHeHHe K TpeboBanusm CHull
1.02.07-87 nomkHBI coaepXkaTh JaHHBIE O (u3ndyeckux, aAeGOpMAlMOHHBIX W TPOYHOCTHBIX
XapaKTepUCTHKaX TPYHTOBOT'O OCHOBaHHS peKOHCTpyupyemoro ¢ynaamenra. [Ipu Bo3aeiicTBun
TEXHOJIOTMYECKUX TEMIIepaTyp Ha TPYHT OCHOBAaHHsS HEOOXOIUMO JOIMOJIHUTEIbHO MPOBECTH
WCIIBITaHUS TPOYHOCTHBIX U Je(OPMAIIMOHHBIX XapaKTePUCTUK T'PYHTOB B JMANa30HE TEMIIEpaTyp
20-100°C u Bnaxxnoctu 0-30%.

1.6. dynnaMeHTsl moj 00OpyIOBaHUE AJSl YCIOBUIM PEKOHCTPYKLHHU CIEIyeT MPOEKTHPOBATH
OCTOHHBIMU U JK€JIe300€TOHHBIMH  MOHOJHMTHBIMU U COOPHO-MOHOJHMTHBIMH, a TIpU
COOTBETCTBYIOIIEM O0OOCHOBaHMHM - cOOpHbIMH. BpiGop Tuna ¢yHmamenTta, kiacca OeToHa U
apMaTypbl MPOU3BOAUTCS B COOTBETCTBUU ¢ TpeboBanusimu CHull 11-19-79.

1.7. Knacchl BHOBB YKIJIaJbIBAEMOT0 OETOHA IO MPOYHOCTH HA CXKATHE M PACTSHKEHHE, a TAKKe
MapKu MO0 MOPO30CTOMKOCTH U KAPOCTOMKOCTH JIOJKHBI ObITh HE HUMXKE KJIAacCOB U Mapok OeToHa
CYLIECTBYIOIIEN KOHCTPYKIUU.

1.8. ®dyHgameHThl, TpeaHa3HAYCHHBIE JUIsI PaOOTHl B YCJIOBHSIX BO3JICHCTBHUS TOBBIIIEHHBIX
temmneparyp (ot 50 1o 200°C), ciemyeT npoekTupoBaTh u3 00bryHOr0 6erTona no FOCT 25192-82.
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@OyHIaMEHThl, KOTOpbIE NpPHU SKCIUTyaTalldd IOJBEPraloTcs IOCTOSHHOMY BO3JIEHCTBUIO
temneparyp 1o 300°C (temmepaTypHbId pEXHUM, HpU KOTOPOM B MPOLECCE HSKCIUTyaTalluu
KojieOaHusi TemrepaTypbl He TipeBbmmaroT  30%  pacueTHOW  BETWYMHBI), JOIYCKAaeTCs
MIPOCKTUPOBATH U3 OOBIYHOTO OETOHA.

@OyHIaMEeHThI, MpelHa3HauYeHHble 17 paboT B YCIOBHSIX BO3AEUCTBUS BBICOKHUX TEMIEPATyp
(Berme 200°C), momKHBI TpexycMaTpuBaThes 3 xkapocroiikoro Oerona mo 'OCT 20910-82%*.
JIOTOTHUTENbHO ~ HEOOXOJMMO  yUWTHIBaTH TpeOOBaHMsS K HMCXOJHBIM —MaTepuajgam  JJis
MIPUTOTOBJICHUS KAPOCTONKUX OETOHOB, MOAOOpPY cocTaBa O0ETOHA, TEXHOJOTHMH MPUTOTOBICHUS U
ocobeHHocTH mpousBoacTBa padbot no CHull 3.09.01-85. Knaccel u Mapku OeToHa Ha3HAYAIOTCS B
coorserctBuu co CHulI 2.03.04-84.

1.9. Apmarypa u mpokaTHas cTajib A (PyHAAMEHTOB, pPAaOOTAIOIIMX TPU BO3JIEHCTBUU
MOBBIIIEHHOW M BBICOKOW Temmepatyp, HazHaudaroTcss no CHwuIl 2.03.01-84 ¢ yderoM mpenenbHO
nonyctumon temnepatypsl o CHull 2.03.04-84.

1.10. TIpu pexoHCTpYKIMH (HyHAAMEHTOB, MPOMUTHIBAEMBIX B IMPOLIECCE OKCIUTyaTalluu
MacJIaMH, SMYJIbCHSIMH U T.IL., JUIst 00eCreYeHUs CIETNIEHUsI CTaporo OETOHA ¢ HOBBIM MPOU3BOIST
MOJIFOTOBKY 3aMacJ€HHOro OE€TOHA, KOTOpasi BKIIOYAET TPAJUIIMOHHYI0 MEXaHUYECKYI0 00paboTKy
MOBEPXHOCTH KOHTAKTa METAITUYECKUMH MIETKAMU, 3yOMIOM U Oy4ap/oii, a TaK)Ke KOMILIEKCHBIH
XMMHUKO-TEPMHUUYECKHI croco0 obe3macnuBaHus. JlaHHBIM croco0 BKIOYaeT B ce0sl: OUUCTKY
MOBEPXHOCTH OETOHAa OT Macjia C MPUMEHEHHEM BOJHBIX PACTBOPOB IOBEPXHOCTHO-aKTUBHBIX
BemectB  (ITAB) (manpumep, OII-7, OII-10); KpaTKOBpEMEHHbI HarpeB IMOBEPXHOCTH
nH(pPaKpacHBIMH H3iTydaTessiMu co ckopocTbio 20-30°C/mun no temnepatypsl 300°C; o4uCTKY
MOBEPXHOCTH C TPUMEHEHHEM OpPraHUYEeCKOTO pacTBOpUTENs (HampuMep, TPUXJIOpPAITaH,
NEPXJIOPAITUIICH); CYIIKY M yBIaXHEHHEe uucTOM mojou. Ilepen ykmaakod HoOBOro OeToHa
IMOBEPXHOCTh CTApPOr0 CMa3bIBAIOT KUCTHIO LIEMEHTHO-BOJHOM CYCIIEH3UEH KOHCUCTEHIMU KUJKOU
CMETAaHBbI.

By xuMUdecKkux BEIIeCTB, PEXKUM U TIOCIIEI0BATEIIBHOCTh 00Pa0OTKH KOMIUIEKCHBIM CITIOCOOOM
BbIOMPAIOT B 3aBUCUMOCTH OT TpeOyeMOl 10 pacyeTy BEIMYMHBI IPOYHOCTHU CLEIJIEHHS CTapOro U
HOBOT0 O€TOHa.

1.11. JIns ycKOpeHHs TBEpJCHHS BHOBb YKJIAJbIBAEMBIX OETOHOB PEKOMEHIYETCs
HCIIOJIb30BaHUE J100aBOK - YCKOpUTENEW TBEpIEHUsS, BBOJUMBIX B OETOHHYIO CMECh C BOJOMU
3arBopenus. Ilpu 3ToM HeoOxonumo coOmtofeHue ycnoBuil «PyKoBOJCTBa IO MPUMEHEHUIO
XuMu4Yeckux no6aBok B Oerone» (M.: Crpoitmzmar, 1981). B stux cinydasx, xorma o0bem
OCTOHUpPOBaHUSI HE TMpeBblaeT 1 M~ B OAHOM MECTE€, B KauecTBE HHTEHCU(DUIHPYIOIIETO
TBEp/eHNE OeTOHA BO3AEMCTBUS 11€71€CO00Pa3HO MPUMEHATh «MSTKHE PEXUMbBD» 3JIEKTPOIPOrpeBa
Ipy  TeMIlepaType H30TEPMHUECKOro BblaepkuBanus He ©Oomee 60 °C. Ilapamerpsl
ANEKTPONPOTrpeBa BHIOUPAIOT COMIACHO yKa3zaHusIM «PyKoBOACTBa MO MPOU3BOJCTBY OETOHHBIX
pabot B 3UMHHX ycioBusX, paiioHax [lampHero Bocroka, Cubupu u Kpaitnero Cesepa» (M.:
Crpoituznat. 1982).

2. TPEBOBAHU K ITIPOEKTUPOBAHNIO ®YHIAMEHTOB

2.1. dynpameHThl 1O O0OpYIOBaHHE JIOJDKHBI YAOBIETBOPATH OOUIMM TpeOOBAHUAM,
m3noxeHHeiM B CHull 1I-19-79, TpeGoBaHMsAM CaHUTApHBIX HOPM TMPEIACIHHO JIOMYCTHMBIX
BUOpanuii A7 00CTyKUBAIOIIETO NIEpCOoHala, a TAKKe JOMOJIHUTEIbHBIM TPeOOBaHUSIM, CBSI3aHHBIM
co crienu(puKOoi peKOHCTPYKIIUH.

2.2. ®yHgaMeHThl o]l 000py0BaHHE U 3ariyOJeHHbIE MOMEIIEHUS B 1IEJIOM M MX OTAEIbHBIC
3JIEMEHTHI JIOJKHBI YIOBJIETBOPATH YCJIOBHUSM IPOYHOCTH, KECTKOCTU U YCTOMYMBOCTH Ha BCEX
JTanax BO3BEIEHUSA U HKCIUTyaTallud, a TAaKK€ HE OKa3blBaTh BPEIHOIO BIIMSHMS HA COCEIHUE
CYILIECTBYIOIINE KOHCTPYKIIMH.

2.3. BBuay TOro, 4TO CTPOUTENHCTBO (PYHIAMEHTOB MPH PEKOHCTPYKIIMH CBSI3aHO CO CIIOCOOOM
BO3BEJICHUS, BIUSIOIMIUM HA MPOYHOCTh U YCTOWYHBOCTH CaMoOro (pyHIaMeHTa U MPUMBIKAIONINX K
HEMY CYIIECTBYIOIIUX KOHCTPYKIIMH, B MPOEKTAaX MOJKHBI ObITH MPUBEICHBI YKa3aHHsI 00 dTanax u
nopsiike Bo3BeAeHHs. [lpu 3TOM B TpOEKTe [OMKHBI OBITh OTOBOPEHBI KOHCTPYKIIUH,
BBITIOJIHSIEMBIE:

- B JOOCTAaHOBOYHBIN MEPHUOL;

- B TIEPHO]] OCTAHOBKH IIPOU3BO/ICTBA;

- TIOCJIe BBITyCKa MIPOU3BO/ICTBA.
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2.4. KoHCTpYKTHUBHBIE PELICHHUS], 3aK/1a/IbIBAEMbIE B IPOEKT, TOJKHBI [TPE1yCMaTPUBATh;

- IpoBeieHNe padOT UHAYCTPUAILHBIMA METO/IaMU;

- MAKCUMaJIbHYI0 COOPHOCTh MPUMEHSAEMBIX KOHCTPYKIIUH;

- YKPYIIHEHHYO COOPKY KOHCTPYKLIMI IIepe/l MOHTaXO0M;

- CHIDKEHUE TPYJ0EMKOCTHU paboT;

- IPUMEHEHHE CTBIKOBBIX COCIMHEHMH MOHT@XHBIX DJIEMEHTOB C  MHHUMAaJIbHBIM
HCIIOJI30BAHUEM «MOKPBIX» MPOLIECCOB, MPENATCTBYIOINUX HEMEJIECHHOMY BOCIIPUATHIO HATPY30K
OT CTPOUTEJIbHBIX KOHCTPYKLHI U 000pyJ0BaHUS;

- MEpOnpusATHs 10 YCKOPEHMIO IIpoliecca CXBaTblBaHUS O€TOHAa B CThIKAX (IIPUMEHEHHE
CHeIaIbHBIX J00aBOK).

2.5. Ilpu pEeKOHCTPYKIMH CYIIECTBYIOIIMX (YHIAMEHTOB CIEAyeT MPUMEHATh OOJTHI,
yCTaHaBJIMBAaEMble B IPOCBEPJICHHbIE CKBA)XMHBI B TOTOBBIX (DyHJAMEHTaX C KpEIJIeHHEM HMX Ha
BUOpO3aueKaHKe MM SMTOKCHIHOM KJIee.

2.6. O6beM paspyliaeMoro 0eToHa CyIIECTBYIOLIETo (pyHAaMeHTa Ha3HAYaeTCs] B 3aBUCMMOCTHU
OT 33JIaHHON KOH(UTrypauu GyHIaMEeHTa, €ro IPOYHOCTH U TEXHOJIOTHH MIPOBEACHUS paboT.

2.7. Ilpu pekoHCTpYKIMH (HYyHIAMEHTOB 1101 000py/I0BaHHE HEOOXOUMO ClIEAYyIOIIEee:

- TIOBEPXHOCTh CTaporo OETOHa JOJKHA OBITh THIATEIBHO OYMINEHA OT T'PsSI3U U LIEMEHTHOU
IIJIEHKU C IIPOMBIBKOH BOJOU;

- NpPU OTCYTCTBHM NPOMACICHHOr0 O€TOHa B 30HE KOHTAaKTa CTAaporo OeTOHa C BHOBb
YKJIa/1bIBAEMBIM PEKOMEHIyETCsl IPUMEHEHNE KIIEEBBIX COCTAaBOB HAa KOHTAKTE;

- NpU HAJUYUU TPOMACICHHOro OETOHa B 30HE KOHTAaKTa CTaporo OeToHa C BHOBb
YKJIaJIbIBAEMBIM TTPOBOJAUTCS 00pabOTKa 30HBI KOHTaKTa B COOTBETCTBMM C yKazaHusMH 1I.1.10.
HacTosmux Pexomenaamii;

- YCTaHOBKA MOMNEPEYHON apMaTypsl B IPOCBEPJICHHBIC TIIyXHUE OTBEPCTHS B CTApOM OETOHE ¢
nocjenyromeil BUOpO3aueKkaHKOM WIIM 3aKpeIuIeHHeM €€ Ha OSIMOKCHIHOM Kiee, MPH 3TOM
MUHUMAaJIbHBIN MPOLEHT MTONEPEYHOr0 apMUPOBaHUsI puHUMaeTcs paBHbIM 0,15;

- TpU  PEKOHCTPYKIUH  (PYHIAMEHTOB, IIOABEPKEHHBIX JMHAMUYECKUM  Harpys3Kam,
MUHHMAJIBHBIN TPOIEHT MOMEPEYHOro apMupoBaHUs npuHUMaercss paBHBIM (Rbt/Rs) 100%, rme
Rbt- pacueTrHoe comnpoTuBieHHE OETOHa OCEBOMY PACTSIKEHMIO, Rg - pacueTHOe CONpOTUBICHHUE
apMaTypbl pacTSKEHHIO.

2.8. Ilpu pexkoHcTpyKuMU (yHIaMEHTOB TEIJIOBBIX arperaToB C II€JIbI0 YMEHbBILIEHUS YCUIIH,
BBI3BAHHBIX BO3JICHCTBHEM TEMIIEPATYpbI, CIEAYET IMPEeayCMaTpUBaTh IIBbI CKOJIbKEHUS MEXKIY
CTapbIM U HOBBIM OETOHOM.

2.9. Ilpu mnpoeKTUPOBAHUM CBAMHBIX KOHCTPYKLUH Cl€IyeT NPUMEHATh OypOHaOMBHBIE,
3ajlaBJIMBaeMble CBAau U CBaH, MOTPYy>KaeMble B JIMJIEPHbIEC CKBAKUHBI.

2.10. Ilpumenenne cOOpHOM KeEIe300€TOHHONW M METAUIMYECKON HE M3BJIEKaeMOW OmanyOKH,
KECTKUX METAINIMYECKUX OJIOKOB JIOJIKHO OBITh SKOHOMUYECKH 00OCHOBAHO C YYETOM COKPALICHHUS
IIOTEPh AECUCTBYIOUIETO MPOU3BOACTBA 3 CYET COKPAILEHUS CPOKA PEKOHCTPYKIIUH.

2.11. CHmxeHue ypoBHS KoJICOAHUH PEKOHCTPYUPYEMBIX (YHIAMEHTOB JOCTHUTAETCs
IIPOBEJICHUEM CIIEAYIOIUX KOHCTPYKTUBHBIX PEILICHUI:

- U3MEHEHHE F'€OMETPHUECKON CXeMBbl (DyHJITaMEHTa ITyTeM YCTaHOBKH Paclopok U Juadparm;

- YBEJIMYEHUE pa3MepPOB MOAOIIBHI (PyHIaMEHTA;

- ycusieHHe (yHJaMEeHTa CBaiHBIM POCTBEPKOM;

- U3MEHEHHE MacChl 3JIEMEHTOB (DYHJIAaMEHTOB B CIy4ae OTCTPOMKHU OT pe30HAHCa;

- IpUMEHEHHE BUOPOU30IISTOPOB.

2.12. Tlpu pa3memieHMH B TIPOLECCE PEKOHCTPYKIMM TEMJIOBOTrO arperata BOIM3H
CYUIECTBYIOIIUX (YHIAMEHTOB CJIeAyeT HpHU HEOOXOAMMOCTH MpEeayCMaTpUBAaTh MX TEIUIOBYIO
3aLIUTY.

3. YKA3AHUS IT0 PACYETY OCHOBAHHMI U ®YHJIAMEHTOB

3.1. B HacTosieM paszene couepkaTcs TOJIBKO YKa3aHHUs M0 pacyeTy OCHOBAHUH, PyHIaMEHTOB
o]l 000OpyI0BaHUE U 3ariayOJIEHHBIX MOMEIIEHUH. DTH yKa3aHUs SBISIOTCS JOMOIHUTEIBHBIMU K
OOIIENIPUHATHIM TPeOOBAHUSAM [0 pacyeTy 3AaHUH U COOpPYKEHHUH, (QyHZaMEHTOB MallMH C
JMHAMUYECKUMHU Harpy3kaMmu, a TakXKe 0 pacyeTy 3JEMEHTOB OCTOHHBIX U KeJIe300€TOHHBIX
KOHCTPYKLIUH, pErJIaMEHTUPYEMBIM COOTBETCTBYOIMMH Ii1aBamu CHull.

3.2. CpenHee naBieHUe Ha OCHOBAaHUE (PyHAAMEHTA P JTOJHKHO YAOBJIETBOPATH YCIOBUIO
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- PAaCUCTHOC COIPOTUBJICHUC I'pyHTA C Yy4YCTOM 30HBI YIIPOYHCHUSA OCHOBAHUS, ONPLCACIACMOC II0

bopmyie
R:n- = ?drrR
)
rie R - pacueTrHoe compoTHBICHHME TPYHTa OCHOBAHMSA, OIPEICIIIEMOE B COOTBETCTBHU C
tpebosanusmu CHull 2.02.01-83.
Bennuuna koaddunmenta

i

MPUHHUMACTCA B 3aBUCUMOCTU OT OTHOIICHUA p/R A0 PCKOHCTPYKIUHU, TAC P - CPCAHCC NABJICHUC, a
R - pacyeTHOE CONPOTUBJICHUE I'PYHTAa OCHOBAHMS U JUIMTEJILHOCTD DKCIIJIyaTaluM fser (I)yH,Z[aMCHTa
KO BPpEMCHH PCKOHCTPYKIHHU:

JJIsA (by'H,Z[aMeHTOB IpU OTCYTCTBUH NPUMBIKAOIINUX ITOABAJIOB IIPpH
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JJIA ibYHﬂaMeHTOB C IIPUMBIKAIOIIUMU ITOJABaJIaMH IIPH TEX KE YCIIOBUAX
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. ITpu mpomexxyTouHbIX 3HaYCHUAX P/R U tser -
Four
IIPUHUMAETCS 110 HHTEPIIOJISILIUHN.

3.3. OnpeneneHue KECTKOCTHBIX XapaKTEPUCTHK OCHOBAHWM, OCaJloK M KPEHOB (yHAAMEHTOB
1oJ1 000pyI0OBaHKE HA PA3JIMYHBIX CTAAUAX PA0OT MO0 PEKOHCTPYKLMHU U B MPOLIECCE SKCILTyaTaluu
C y4eTOM BIIMSHUS 30HBI YIIPOYHEHUS TPYHTAa B OCHOBAHUM CYLIECTBYIOIIETO (yHIaMeHTa (10 ero
PEKOHCTPYKIIMH) BBIIIOJIHIETCS B COOTBETCTBUM C YKa3aHUSAMU, IPUBEICHHBIMY B IIPHUJI. 1.

3.4. PacueT MNPOYHOCTH HIIEMEHTOB PEKOHCTPYUPYEMbIX (YHIAMEHTOB U 3ariyOJIeHHBIX
COOpY’KEHHMH cllefyeT MpOU3BOIUTh, PyKOBOACTBYsch TpeboBanusmu CHull 2.03.01-84; CHull
I1-19-79.

IIpu >TOM IPOU3BOIUTCS aHAIM3 PACUETHBIX CXEM COOPY>KEHHUS M BO3AECUCTBUN HAa HETO HA BCEX
CTaUsIX €ro BO3BEJEHHs M HKCIUTyaTallMi M BIOUPAIOTCS HanboJiee OMacHble COUeTaHUs YCHIINH B
JJIEMEHTaX KOHCTPYKIIHH.
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3.5. Ilpm pacuere NPOYHOCTH IIBA COIPSDKEHUS CYIIECTBYIOIIET0O OETOHA C BHOBb
YKIaaAbIBAEMBIM PEKOMCHIYCTCA, 4TOOBI BEIUYHHA IPpOAOJTBbHOI'0 CKaJbIBAKOIICTO HAIPSKCHUA T B
IIBC HC IMPEeBhINIAIA

T<2Rn + )
3)

rae Rp: - BeMWYWHA PACUYCTHOTO COMPOTHBIICHUS PACTSHKEHHUIO MEHEe IMPOYHOro OeToHa W3
COEIMHSIEMBIX AJIEMEHTOB; # - KOA()(PUIIMEHT MIepOXOBATOCTH MOBEPXHOCTU CONPSIKEHUs; paBeH | -
JUISL IIEPOXOBATOM MOBEPXHOCTU COMNPSDKEHUS (MMEIOIIe, NMPUMEPHO, B PaBHOM KOJIMYECTBE
BBICTYIIbI U yriyOsnenust He MeHee 10 MM, HanOosbLIUI pa3Mep KOTOPBIX B IUIAHE HE MPEBBILIACT
25% MmUpUHBI 1IBAa COMNPSDHKEHMS) WM TMOBEPXHOCTH CONPSDKEHUS CO IIMOHKaMH (pa3Mepbl UX
Ha3HAYAOT KOHCTPYKTUBHO) U 0,5 - 11 OCTATBHBIX TTIOBEPXHOCTEHN COMPSIKEHNUS,

=100==
# bs

- KOO GUIMEHT TOMEepPeUyHOr0 apMHPOBAHUS IIBa CTEPKHAMHU, %; Agyw - TIIOWAAb CEYEHUs
MOTIEPEYHBIX CTEP>KHEH, PACHOJOKEHHBIX B OJHOW, NEPHEHAMKYJISIPHOW K MPOAOIBHOW oOcCH
JJIEMEHTa, IUIOCKOCTH, TMepeceKaroniell MOBEPXHOCTh COMPSDKEHUs; b - IIHPUHA CTHIKYEMBIX
AJIEMEHTOB TIO HIBY COMPSDKEHUS; S - IIAT MOMEePEYHBIX CTEePIKHEH.

Poxt, max |

1

. &

1

gt min

Puc. 1. PacueTHas cxema y3/1a CONpsizKeHUsl 3J1eMEHTOB PaMbl

3.6. Ilpu yacTU4HON pa3zbOpKe CYIIECTBYIONIETO (yHAAMEHTa C IMOCIEeAYIomeld HaOSCTOHKOW U
paclvpeHreM yCHIIUSl B AJIEMEHTaX KOMOMHHMPOBAHHOTO (yHIAMEHTa OMPEIENAIOTCS C y4eTOM
Pa3IMYHOM KeCTKOCTH OCHOBAHMS I0J1 CYIIECTBYIOIIEH U MpUCcTpauBaeMoi YacTaMu (pyHIaMeHTa.

3.7. Ilpu yctpoiicTBe 0OIEryeHHOW CTEHYAaTON WM paMHOW MPHUCTPOUKH K CYIIECTBYIOIIEMY
MacCMBHOMY (YHIAaMEHTY BHYTPEHHHUE YCWIHS B JJIEMEHTaX NPUCTPOHUKH OIpPENessioTCsS U3
pacdera BCEH CHCTEMBI B IIE€JIOM, C YYETOM YIPOUYHEHHUS TPyHTa IOJ CYLIECTBYIOIIEH YaCTHIO
¢byHIameHTa.

3.8. Ilpu ycraHOBKE Ha CYIIECTBYIOIIMN (yHIAMEHT KOHEYHOM >KECTKOCTH OOJIerdyeHHoOu
CTEHYaTOM WJIM paMHON KOHCTPYKLHH NPOU3BOAUTCS pacueT BCEH CUCTEMBI B IIEJIOM C YUETOM
MOJIATIIMBOCTU OCHOBaHUsA. Ilpu ycTaHOBKE HAJCTPOWKM Ha KECTKUH (YHIAMEHT HPOM3BOIUTCS
pacueT HaJCTPOMKHU Ha KECTKOM OCHOBAHMHU. B 000uX ciydasx onpenenstoTcsl yCHUIns Ha KOHTaKTe
U HA3HA4YalOTCs KOHCTPYKTUBHBIE MEPONPHUATUS 10 3aJEJIKE HOBBIX YacCTEl B CYILECTBYIOIIMN
(dbyHIamMeHT, obecreurBaloiie HEBO3MOKHOCTh OTPBIBA U CABUTOBBIX Jedopmanuid. [Iposepsiercs
MIPOYHOCTD CYIIECTBYIOIIEH YacTH (hyHIaMeHTa.

3.9. Ilpu pacuere paMHBIX ()YHJAMEHTOB C 3JIEMEHTaMH, OTHOIIEHUE BBICOT KOTOPBIX K MPOJIETY
6onpiie 0,2, MpUHUMACTCS] PacYEeTHAsI CXeMa B BUJE CHCTEMBbI CTEP)KHEH, OCH KOTOPBIX COBIMAAAI0OT
C TEOMETPHUYECKMMH OCSIMHU D3JEMEHTOB (QyHaaMmeHTa. llmomanum momepeuHsIx cedyeHul A u
MOMEHTBI HHEPINH / CEYEHUI ONPEIEINSIOTCS B COOTBETCTBHU C MX TEOMETPHUECKUMH pazMepamMu 1
KoHpuryparmend. CTepKHH B 001aCTH CONPSHKEHUS HIIEMEHTOB PaMbl pa30MBaOTCS HA JIBA y4acTKa:
OECKOHEYHO JKECTKUM, MPUMBIKAIOIUN K TOYKE NEPECEYeHMs] T€OMETPUUYECKUX OCEH, U y4acTOK



KOHEUYHOM xecTKOCTH (puc. 1). PacueTHas mymHa /cq/, TIIOMATE TONEPEIHOTO CEUCHUS A g/ MOMEHT
WHEPIUU CEYCHUS [cq] CTEPKHS KOHEYHOM KECTKOCTH OMPEAEIISIOTCS 10 popMmyiam:

[t = D.ﬁ}"hhm,m

4)
fa = I'.VI “
A = I'.Vu.z‘r:l ©

- K03 (QUIIUEHTHI, ONPeLIIIEMbIC B 3aBUCUMOCTH OT cOOTHomeHu h/hort,max u

hnn’. mn,

o

,io Tabn. I; h, I, A - BbICOTa, MOMEHT MHEPIIMH U IO b IIOTIEPEUHOTO CEUEHHUS CTEP/KHS B CBETY
Ha KOHTAaKTe C Y3JIOM COIPSKEHHUS,

on, oo
2
.'Egun', ma
,- MaKCUMaJIbHasds U MUHHUMAJIbHAA BBICOTHI IMOMNCPCUHBIX ceueHuu CTCp)KHCfI, NEPNCHAUKYJIAPHBIX
paccMaTpuBaACMOMY CTCPIKHIO Ha KOHTAKTC C Y3JIOM COIIPAKCHUA.

Pacuer paMbl IIPOU3BOAUTCA C YHETOM IIPOJOJIBbHBIX, W3THOHBIX U CABUT'OBBIX I[e(bOpMaHI/If/'I BCEX

CTGp)KHCfI, BXOOAIIUX B paCHCTHYIO CXCMY paMbl. HpI/I 9TOM NEPEMECIICHUE T10 l-My HaITpaBJICHUIO
OT p I IUIOCKOU PpaMbl MOXKET OBITH MNpeaACTaBJICHO 3aBUCUMOCTBIO

f N XN, xds  MxM,Xds  kXQ%(Q, ds
x4 4 Exi 1 ox4

(7)
rae k - xodpQuIMeHt, 3aBuUcCAIMA OT (OPMBI MONEPEYHOrO0 CEUEHUS U HEPaAaBHOMEPHOCTHU
pacnpe/eneHus KacaTelbHbIX HAMPSKEHUI 110 CEUYESHUI0 TPU U3TH0e, ONpeaesIsieMblil 1JIsl CTepKHEH
B CBETY 10 opmyie
2
s

k=ﬂ><}[ — | =dd
I
(8)

S - CTaTMYECKUU MOMEHT OTCEUYEHHOW 4acTu cedyeHus; b - mmpuHa ceuenus; N;, M; Qi -
MIPOJIONILHBIC YCUIIHSI, M3THOAIONINEe MOMEHTHI M TIOTIEPEYHBIC YCUJIUS B CTEPIKHE OT JACUCTBHS i-i
eIMHUYHOM Harpy3ku; Np; Mp, Op - TO e, OT NeHCTBHA BHEIUHEN HAarpy3ku; G - MOZyJIb CIIBUTA.

JIns  y4yacTKOB CTEpKHEH KOHEYHOM JKECTKOCTH B Y3JIaX COMPSDKEHUSI 3HAYCHUS Kkcal
omnpeaesnsoTces no taou. I.

3.10. IIpu nmoaBoakax Moj CyIIECTBYIOUIME (YyHIAMEHTbl HOBBIX YacTel MM TOHHENEW pacuer
YCWIHM B dJeMeHTaX (PyHJaMeHTa U KPemnu MPOU3BOJUTCS C YYETOM COBMECTHBIX BO3JCHCTBUIN Ha
STU DJJIEMEHTBl M OCHOBaHMWA. Pacyer 53JIEMEHTOB Kpenu MPOU3BOAUTCA B COOTBETCTBUHU C



ykazaHusiMu «PyKOBOJCTBa MO MPOEKTUPOBAHUIO TIOJI3EMHBIX TOPHBIX BBIPAOOTOK W pacuery
kpenu» (M.: Ctpoituzgar, 1983).

3.11. Ilpm ycrpoiicTBe HOBOro (yHIaMEHTa B 30HE PACIOJIOKEHUS CYIIECTBYIOIINX
(hyHIaMEHTOB BBITIOJIHACTCS pAacyeT BIMSHUS HA HUX OCAJKA OT BHOBb BO3BOJIMMOTO (PyH/IaMEHTA.

Takyro IpoBepKy 10IyCKaeTCs HE MPOU3BOANTH B CIIydasiX, KOrJa OCaJKa OCHOBAaHUs HA YPOBHE
MOJIOIIBBI  CYIIECTBYIOLIEro (yHIaMeHTa Ju00 TMOAOMIBBI CBAaifHOrO pOCTBEpKa y obOpesa
cymiecTByomero ¢yHnamenta He mpeBbimaer 20% pacdyeTHOM OCalKM  CYLIECTBYIOIIETO
dbyHgamenTa.

[Ipu pasmemiennn BOMU3KM CYHIECTBYIOIIMX (YHAAMEHTOB HOBBIX MCTOYHHMKOB HarpeBa
(BBICOKOTEMIIEpATYPHBIX OOpPOBOB, T'a30X0JI0B, TPYyO, (YyHIaMEHTOB TEIUIOBBIX arperaTtoB U Jp.)
cleyeT MPOBOIUTH pacdyeT OCHOBAHUW C YYETOM TEMIEpaTypHO-YCaAOUYHBIX Jaedopmanuii
TPYHTOB.

3.12. Ilpy wuCHONB30BAaHUM IIIYHTOBOTO OTPaKICHUS JHOO [APYTUX KOHCTPYKIIMM, Kak
OTpakJICHUN CTEHKH KOTJIOBAHA, CIEAYEeT OINPENEIUTh T'OPU30HTAIbHBIE, BEPTHKAIbHBIC
nepeMelIeHHs U KPEHBI PSAIOM CTOSIIIUX CyIIecTBYoMuX GpyHaaMeHToB. [Ipu 3ToM KpeHbI BBICOKHX
U J)KECTKUX COOPYKEHHUH U T.N. ONPEJEISIOTCS ¢ YYETOM BEJIMYMH MEePEMEILCHUN, TPOUCIIEAIINX B
Mpoliecce 3KCIUTyaTallud K MOMEHTY PEKOHCTPYKIIUH.

h Frar ../ Yh Yi Ya Keal
-Eznn: o, .'EEM

18 0 0,389 234 0,708 0,73

0,25 0377 232 0,698 0,724

0.5 0324 2,18 0,634 0,709

0,75 0,259 1,93 0,556 0,67

1 0,106 0,97 0,265 0,614

1/4 0 0,47 1,59 0,677 0,774

0,25 0,455 157 0,664 0,766

0.5 0,389 1,45 0,593 0,752

0,75 031 1,27 0,507 0,741

1 0.132 0.645 0.241 0.694

12 0 0,502 1,07 0.619 0.826

0.25 0,485 1,05 0.604 0.82

0.5 0.413 0.957 0,533 0.81

0.75 033 0.82 0,442 0.791

1 0.152 0.431 0218 0.776

1 0 0,527 0.817 0,59 0,89

0.25 0,509 0,798 0,572 0.885

0.5 0.431 0,707 0,496 0.878

0.75 0,345 0,595 0,408 0.854

1 0.173 0,326 0214 0.837

2 0 0,537 0,682 0,571 0,943

0.25 0518 0,662 0,552 0,04

0.5 0,457 0,597 0,492 0,93

0,75 0,35 0,475 0,383 0.913

] 0,187 0,268 0,209 0,883

4 0 0,547 0,62 0,563 0,978

0,25 0,526 0,599 0,542 0,976

0.5 0,462 0,533 0,48 0,972

0,75 0,353 03362 037 0,965

1 0,191 0,232 0,203 0,954




8 0 0,553 0,59 0,561 1,04
0,25 0,532 0,568 0,54 1,04

0,5 0,466 0,501 0,475 1,04

0,75 0,355 0,267 0,367 1,04

1 0,196 0,217 0,202 1,03

OmnpeneneHue ycuiauil U NEpPEeMELICHUM B PacueTHBIX CEUEHUSX OrpakaeHus (LIIMYHT, CBau)
MPOU3BOJUTCS. B COOTBETCTBUM C «PYKOBOICTBOM 10 TIPOEKTHUPOBAHMIO U YCTPOWCTBY
3arayONieHHbIX HWHXXEHEpHBIX coopyxkenuity (M.: Crpoitmzgar, 1986). OmnpeneneHue BeTUYUH
CMEIIEHUSI MOXXHO HE TMPOM3BOAUTH TMPHU OrPAHMYCHUH KOHCTPYKTHUBHBIMU PEIICHUSIMH
TOPU3OHTAIIBHBIX CMEIICHUH OrPaXKIAIIMNUX KOHCTPYKIMKA 10 2 cM s (QyHIAMEHTOB U
COOPY)KEHHM, B KOHCTPYKIMAX KOTOPHIX HE BO3HUKAIOT JONOJTHHUTEIBbHBIC YCHIHUS OT
HEPAaBHOMEPHBIX OCAJIOK, U 10 1 CM JJIsI KOHCTPYKIIUMA, B KOTOPBIX TaKU€ YCHIJIHSI BO3HUKATOT.

3.13. dyngamenTsl moj 000pyI0BaHKE, BO3BOJIMMBIE METOJIOM OIYCKHOTO KOJOJIA, AOKHBI
pacroyiaratbCsi TaKUM 00pa3oM, 4yTOObl OCHOBaHHUS (DYHIAMEHTOB Pa3MEIICHHBIX PAIOM 3/IaHUM,
COOPYKEHHI 1 000py/I0BaHHS HAXOIWINCH BHE 30HBI OOPYIIICHUS TPYHTA.

3.14. ®yHaamMeHThl, pacrnojiaraéMble PSIOM C OMYCKHBIM KOJOJIIEM, CIEIyeT pa3Mellarh Ha
paccTosiHuM b, onpenensseMoM 1o popmyIie

bzzxigh

)
/i€ Z-pacCTOSTHUE TI0 BEPTHKAIN OT Bepxa HOYKa KOJIO/IIIa JI0 MOO0MBHI (DyHIAMEHTA,;
_ (90" - o)
==
(10)
rae

o

- YroJl BHYTPEHHETO TPEHHMSI TPYHTA.

[Ipn nonoxeHun pyHIaMEHTOB Ha PacCTOSHUU OT OIMYCKHOI'O KOJIOJIa, MEHbLIEM D, IUIOLIa/b
onupaHus (yHIaMEHTOB HEOOXOAMMO MPUHMMATh Oe3 ydeTa IOJONIBBI, HaXOAsIIEHCs B 30HE
HapylLIaeMoro rpyHTa, OrpaHMYE€HHON pa3MepoM b.

B sTOM cnyuae nomyckaeTcsi KOMIIEHCHPOBAaTh YMEHBIIEHHUE IUIOIIAIU ONMUpaHus QpyHIamMeHTa
yIHIMpEeHUEeM Win yriayOnenueM ero. JlomyckaeTcs: Takke MOAOUIBY (yHIaMEHTa, HaXOSIIyIOCs B
30H€ HApyUIEHHOI'O0 T'PYHTa, OMUPATh HAa CBallHOE OCHOBaHHWE. MUHHMAIIbHOE DPACCTOSHHE OT
KpalHero psja cai bpjr 10 OIyCKHOIO KOJIOALA CJIETyET Ha3HAYaTh U3 yCIOBHS

Boe 2 (2004 1.5) %22 8
(11)
re
Eﬁlll’
- paccTosTHUE TI0 BEPTUKAIHM OT BepXa HOXKa KOJIO/IIA 0 YPOBHS OCTPHS CBad.

3.15. Ilpu pekoHCTpyKIMU (PYHIaMEHTOB M BO3BEJIECHWU HOBBIX (PYHIAMEHTOB BOJIM3H OT
CYILECTBYIOIIETO OMMyCKHOTO KOJIOALA MPOU3BOAUTCS MPOBEPKA MPOYHOCTHU 3JIEMEHTOB KOJIO/IIA Ha
JeiicTBHE JOTOJTHUTEIBHBIX HAarpy30K B COOTBETCTBUM C YykazaHusiMu «PykoBoactea 110
MPOEKTUPOBAHUIO CITYCKHBIX KOJIOJUEB, IMOTPY’KaeMbIX B THUKCOTPOMHON pyOamke» (M.:
Crpoituznart, 1979).

3.16. Ilpu ompeneneHuHn aMIUTUTYIbl KoJieOaHUN (PYHIAMEHTOB W OTACIBHBIX HX 3JIEMECHTOB
CleqyeT  HCIOJb30BaTh  IKECTKOCTHBIE  XAapaKTEPUCTUKH  DJIEMEHTOB,  OINpeelieHHbIe
JKCIIEPUMEHTAIBHO.

3.17. Ompenenenue Temmnepatyp B dJieMEHTaX (YHIAMEHTOB MPOM3BOAMUTCA IS CIEIYIOIIMX
CTaIINN:

- JUTUTETbHBINA HATPEB 0 PEKOHCTPYKIIHH;

- OCTBIBAHHUE B MEPUOJ PEKOHCTPYKIUU;

- HarpeB I0CJie PEKOHCTPYKIHUU.
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Pacnpenenenune temneparyp ycranaBiauBaercs B coorBetcTBuu co CHull 2.03.04-84. Xapaxrep
pacnpeeneHns TeMIEpaTyp B 3JI€MEHTaX KOHCTPYKIUI (yHIaMEHTOB MPOKATHOIO MPOU3BOJCTBA
B 3aBUCHUMOCTHU OT PACIOJOXCHUA TEMIICPATYPHOI'0 HMCTOYHUKA IPUBCIACH B ((PYKOBOJICTBG 110
MIPOEKTUPOBAHMIO (YH/IAMEHTOB 00OPYI0BAaHUS U COOPYKEHHM MOA3EMHOT0 X031UCTBA MPOKATHBIX
u TpyOHBIX 11exoB» (M.: Ctpoituznart, 1985).

3.18. Jlna ¢yHIaMEeHTOB, COCTOSIIIMX M3 CTAPOr0 M HOBOTO OETOHOB, pacyeT pachpeneieHUs
TEMIEpaTyp B HOBOM OETOHE JI0IycKaeTcs MPOBOIUTH 10 popMyJie

rrei,b,m — rrei,b,ﬂ’y
(12)
rae

inﬂ!, b, W

u

L, b, o

- TeMIiepaTypa BIQKHOTO (HOBOTO) M CyXoro (ctaporo) 6eroHa; y - kodduiment onpenensercs
o ¢popmyIe

y=[04-06")x(1+0.1z,)

(13)
HO He Ooee 1; t-TonmuHa ciI0si HOBOTo OETOHA; f; - BpeMs HarpeBa.
Pacuer pacnpenenenust temmepaTypbl
Ire.!‘-. b d
B CTapoM O€TOHE MPOBOJUTCS MO PU3NKO-MEXAHUIECKUM XapaKTePUCTUKAaM CTaporo OeToHa.
[epecuer 3nauenuii remmnepartyp t,ei k remneparypam I °C npousBoautcs mo hopmyie
foa= f.-ea,c.,rrlifmu— fmm:l‘l'fmm
(14)

rae
£ o
- TemrepaTypa HaumOojee HarpeToil MOBEPXHOCTH, tmin - HAdajdbHAs TEMIEpaTypa Harpesa.
JomyckaeTcsi npuHUMaTh

it
=10 °C.

3.19. Pacuer pacmpeneneHuss TeMmepaTrypbl M BIQKHOCTH B CEUCHHUSIX KEIe300€TOHHBIX
9JIEeMEHTOB (YHJIaMEHTOB B CTalMOHApHOM IE€PHOJE HarpeBa JOIMYCKaeTcsl IPOU3BOIUTH
paznensHo. [lpu sTOoM pacnpeneneHue temmeparypbl paccuuthiBaetcss mo CHull I1-3-79%* ¢
WCIOJIb30BaHNEM XapaKTEPUCTUK CyXOro TpyHTa U OeToHa.

3.20. [Jna ¢yHZAaMEHTOB TPOKATHOTO OOOPYIOBaHWS  HM3THOAIONIME MOMEHTHI  OT
HEpPaBHOMEPHOI'O HAarpeBa IO BBICOTE CEUEHHUS B CTEP)KHEBBIX 3JIEMEHTaxX OIPEAeSIOTCS [0
«PyKOBOACTBY MO MPOEKTUPOBAHUIO (PYHIAMEHTOB OOOPYIOBAHMUS M COOPYKEHHUH MOA3EMHOIO
X035CTBA MPOKATHBIX U TPYOHBIX 11exoB» (M.: Ctponusnar, 1985).

3.21. TemnepaTypHasi KpUBH3HA OCH SJI€MEHTa MpPU MEPBOM IOCJIE PEKOHCTPYKIIMH HarpeBe
OTIpE/IEIISETCS ¢ YYETOM yCaJKH HOBOro OeTOHA, pacmoJioKeHHOro B OoJjiee Harperoil 30He, MO

dbopmyie
(y) - [l - (o + )% 4]

k

(15)
[Ipu pacnonoxkeHnu HOBOro OeTOHAa B MEHEE HarpeTod 30HEe TemIepaTrypHas KpUBHU3HA OCH
3JIEMEHTA OTIpeieNseTcs no Gpopmyie

(%)z _ [law + aa) <t - s

h

(16)
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rac

b

(ol

- KO3 OUIMEHTHl TEMIEpaTypHOU aedopMalud M TEMIEpaTypHOM YCaJKH HOBOro OeToHa,
npuanmaembie mo CHull 2.03.04-84 B 3aBUCHMOCTH OT TEMIIEpAaTypbl MEHee W 0ojiee HarpeToi
'lg!:aHI/I CeUCHHS;

b
fal
- TeMIiepaTypa MeHee U 0oJiee HarpeToil rpaHu ceueHusi; h- BEICOTa CEUCHUS SJIEMEHTA.

3.22. TemmneparypHas KpUBHU3HAa OCH 3JEMEHTa INpU IMOBTOPHOM HArpeBe ONpenessiercs II0
dbopmyte (15), koadduimeHT TemMnepaTypHOU geopMariii HOBOTO M CTaporo 0eToHa MPHUHUMAIOT
B BHJIC CyMMbI 3HAUCHUI

ﬂir+ﬂ1

4. KOHCTPYKTHBHBIE PEILIEHU A
Hcnonb3oBanue cymecTBYOINUX GyHIAMEHTOB IIPH PEKOHCTPYKIUH

4.1. Vicrionb30BaHME CYIIECTBYIOIIMX MAaCCHUBHBIX (PYHAAMEHTOB MPH PEKOHCTPYKIIUU CBOJIUTCS:
K TIPUCTPOWKE HOBOW YaCTH K CYyNIECTBYIOUIEMY, (YHIAMEHTY; B HAJCTPOHKE CYyIIECTBYIOIIETO
dbyHIamMeHTa; K  KOMOWHAIMM STHX  BapUaHTOB, 4YTO MPEAyCMAaTPUBAET  CIICAYIOIIHE
KOHCTPYKTHUBHBIE PEIICHHS:

- pa3bopka BepxHEH U3MEHSIEMOW YacTh CYIIECTBYIOMIETO (yHIaMEHTAa U BBIMOJHEHUE
(yH1aMeHTa HOBOM KOH(PUTypallui B MOHOJIMTHOM >KeJie300eToHe (puc. 2);

- IPUCTPOIKA K CYIIECTBYIOMEMY (PyHIaMEHTY (C €ro YacCTHYHBIM Pa3pylICHHEM) HOBBIX YacTel
(puc. 3);

- W3MEHEHHE KOH(HTypaluy CYIIECTBYIOIIEro (yHIaMEHTa 3a CYeT MOHOJHTHOW HAOETOHKH,
yKJIaJpIBaeMoi moBepx dyHmaameHTa (puc. 4);

- II0JIBOJIKA TOHHEJIS MOJ] CYIIECTBYIOMUHN (pyHIaMEHT METOAOM IIAaXTHOHW NPOXOAKH (pHUC. 5);

- BO3BEJICHHME HA YaCTH CYLIECTBYIOIIErO (pyHAaMEHTa OOJEr4eHHBIX CTEHUYaThIX WJIM PaMHbBIX
KOHCTPYKIIUN U3 COOPHOTO MIJIM MOHOJIUTHOTO Xkenne300eToHa (puc. 6);

- pa30opka n3MeHseMOH YacTH (PyHJTaMEeHTa M yCTaHOBKA Ha OCTaBILIEHCS

- YaCTH JKECTKUX METaNIMYEeCKUX OJIOKOB, CIIOCOOHBIX INMPHUHATH HArpy3Ky OT 00OpyIOBaHHS
(puc. 7).

Bo3MokHa monHas pa3bopka cCyliecTBYIOIIEro (yHIaMeHTa, MPUCIOCOOIIEHHE KOTOPOro 0
TEXHUYECKUM WM SKOHOMHYECKUM IPUUMHAM IPU3HAHO HelleaecoOo0pa3HbIM, U pa3MelleHHe Ha
€ro MecTe HOBOro (yHJaMeHTa 1o 000py10BaHUE.

bnoku coOuparoTcsi Ha CHENUaIbHBIX CTEHJaX B CTOPOHE OT (YHIAMEHTOB, IOJIHOCTbHIO
OCHAIIAIOTCS] METAJUIMYECKON OMaayOKOH, 3aKJIaAHBIMM YaCTSIMU M aHKEpHBIMU OoTaMu. ['0TOBBIN
OJIOK yCTaHaBJIMBAETCSI B IPOEKTHOE IOJIOKEHHE MOCTOBBIMM HWJIM CTPOUTEIBHBIMH KpaHaMH,
BBIIYCKH U3 CYIIECTBYIOLIETr0 (yHJaMEHTa MPUBAPHBAIOTCA K AJIEMEHTaM Kapkaca Ousioka. Ilocie
YCTQHOBKH, BBIBEPKM M 3aKperjieHHus OJIOKOB MPOM3BOIUTCS YCTaHOBKAa O0OOpYyIOBaHUSA C
OJTHOBPEMEHHBIM 3aIIOJTHEHUEM TOJIOCTEeH OJIOKOB MOHOJIUTHBIM OETOHOM.

Coxpanenue rabapuToB CyIIECTBYIOIUX (DYHIAMEHTOB C YCTAaHOBKOW AaHKEPHBIX OOJITOB IO
BHOBb YCTaHaBIMBaeMOe 000PYIOBAHUE METOI0M BUOPO3aueKaHKU [IEMEHTHBIM PAaCTBOPOM HJIH Ha
STIOKCUHOM KJIEe.

4.2. TlpucnocobneHue OOJIETYECHHBIX CYHIECTBYIOIIUX (YHIAMEHTOB TPOU3ZBOAMUTCS ITyTeM
3aMEHbI BepXHeH TUHTHI pyHIaMeHTa (puc. 8,0), MPUCTPOKU HOBOW YacTu GyHIamMeHTa (puc. 8.B),
MIPUCTPOIKU HOBOW YacTH (pyHIaMEHTa C OAHOBPEMEHHON 3aMEHOM BepXHEH IUTUTHI (pHC. 8.T).

MapKHupOBOYHBIE CXEMBI Y3JIOB CONPSKEHUSI HOBBIX YacTel ()yHIaMEHTOB C CYIIECTBYIOIIUMH H
KOHCTPYKTHBHBIE PEUICHHUS ITUX Y3JI0B IPUBEACHBI B IPHIL. 2.
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Hcnonb3oBanne cymecTBYOIIMX 3arJ1y0JJeHHBIX IOMeLlleHN i PH PeKOHCTPYKIHH

4.3. [lpu pacuupeHun 3ariayOJeHHOrO MOMENIEHHs] B pallOHE MPUMBIKAHUS K CYIIECTBYIOIIUM
(dbyHIaMEHTaM MEJIKOTO 3aJI0KEeHHUSI PEKOMEHYIOTCS CIISAYIONINE KOHCTPYKTUBHBIE PEIICHUS:

BO3BEJICHUE KOHCTPYKLMH pACIIUPSIEMON YacTH B KOTJIOBAaHE C BPEMEHHBIM IIITYHTOBBIM
orpaxjaenuem (puc. 9,6);

paciupeHue MoMeIIeHUs ¢ TPUMEHEHUEM CTEHOBOTO Orpa)k/I€HUs U3 CBal.

[Ipu pacmmpeHun MOMeIIEHUs ¢ NMpPUMEHEHHeM cBail (puc. 9.B) B NpoOEKTe TOJKHBI OBITH
MIPEelyCMOTPEHBI CJIEAYIOIINE ITAIbI padoT:

- OTKPBITHE MTHOHEPHOTO KOTJIOBAHA;

- BBITIOJIHEHUE CKBAXXUH 110 KOHTYPY COOPYKEHHUS;

- 3a0MBKa TOTOBBIX CBall WM OETOHUPOBaHWE OYPOHAOMBHBIX CBaiA;

- U3TOTOBIICHUE KeJIe300€TOHHOTO T0sICa M0 BEPXY CBaii;

- pa3paboTKa KOTJIOBaHAa C YCTaHOBKOM BpPEMEHHBIX pACHOpOK Iocie Habopa OeToOHOM
TpeOyeMoi POYHOCTH;

- OETOHMPOBAHKE JIHUIIA TOMEIIECHUS;

- IEMOHTaX PacHoOpoOK;

- IpHUBapKa K 3aKJAJHBIM YacTsAM CBail BBITYCKOB apMaTypbl M OETOHHPOBAaHHE CTEH
MIOMEIICHHUS;

- MOHTaX MEPEKPBITHUSI.

4.4. 3armyOneHWe CYIIECTBYIOLIETO TOABAIBHOTO TOMEIIECHUS CIIEAYeT BBIMOIHITH C
IIPUMEHEHHUEM CBail WJIM METOJIOM NoApaiuBanus. [Ipu 3ToM B mpoekTe ¢ IpUMEHEHUEM cBail (puUc.
10) 1omKHBI OBITH OTPAXKEHBI CIETYIOIINE OCHOBHBIE ATAITBI PadoT:

- 110 KOHTYPY HPOEKTHPYEMOT0 3ariyOJeHUs B JHMIIE KOTJIOBaHA OypsATCS LIMYpPbI, B KOTOPBIX
3aKpEIUIIOTCS  BBIIYCKHM apMaryphl, IOCIE€ 4Yero IO KOHTypy YyriyOjeHus OeToHupyercs
0OBSI304HBIN NOSAC (BOPOTHHK);

g

Puc. 2. ®yHaaMeHT ¢ H3MEHEHHON BepXHel 4acTbIo
a, 0 - pyHIaMeHT /10 M NocJie PEeKOHCTPYKINHU COOTBETCTBEHHO; 1 - pa3pyliaemMasi 4acTh CyIeCTBYIOLIEro
(ynnamenTa; 2 - ucnoJb3yemMasi 4acTh cyliecTByomero ¢pyniamMenTa; 3 - HoBasi 4acThb pyHIaMeHTA

Rty

E/i
2 ||—'J I

Puc. 3. ®yHaaMeHT ¢ NPUCTPOEHHBIMU HOBBIMH YaCTSIMH
a, 0 - pyHIaMEHT /10 M MOC/Ie PEKOHCTPYKIIMH COOTBETCTBEHHO; 1 - paspyuiaemMasi 4acTh CylIeCTBYIOIIET0
(yHaamenTa; 2 - HCMOJIb3yeMasi 4YaCTh CYIIEeCTBYOIEro yHaaMenTa; 3 - HOBasi YacTh PyHIaMeHTA
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Puc. 4. ®ynaaMeHT ¢ Ha0eTOHKOI MOBepPX cyulecTBywOero gyHiamMeHTa.

1 - cymecrByonmii gpynaaMeHT; 2 - MOHOJIMTHAsI Ha0eTOHKA
LT oo
B T T

I i
. L.J : h |_'i"_"-' - 1
[ L ‘ - g )

Puc. 5. [lonBoaka TOHHe/IA MO CYIIECTBYIOIINI (h)yHAAaMEHT METOI0OM HIAXTHOMN NMPOXOAKH
1, 2 - cymecTByromuii gyHaiamMeHT nojx 000py10BaHue U KOJTOHHY 31aHUSA COOTBETCTBEHHO; 3 - BePTUKAJIbHASA
HIAXTHasi MPOX0/Ka; 4 - TOPU30HTAJILHAS IAXTHAS MPOX0/KA

Puc. 6. Bo3Benenue Ha cymecTByiomemM pynagaMmenTe 00/1er4ieHHbIX KOHCTPYKUMII pAMHOI0 TUNIA
1 - cymecTBy101Mii (PyHAAMEHT; 2 - MOHOJIMTHBIA 0eTOH; 3 - KOHCTPYKIUM PAMHOIO0 (CTEHYATOr0) TUIIA

- mocje Habopa GETOHOM BOPOTHHMKa TpeOyeMoW MpPOYHOCTH BHYTPU BOPOTHHKA pa3zdupaercs
JTHMILE 110/1BaJIa;

- [10 KOHTYPY 3ariyOsieHust OypsTcs JUIEPHbIE CKBAXXHHBI, B KOTOPbIe 3a0MBaIOTCS CBaU;

- TOJIOBBI CBail 00BEMHSAIOTCS C paHEE BBIMTOJIHEHHBIM OOBSI30YHBIM MOSICOM;



- IPOU3BOJIUTCS MOATaNHAas pa300pKa KOTIOBAaHA C YCTAHOBKOM BPEMEHHBIX PACIIOPOK;

- IPU TIOCTHKEHUHU TPOEKTHOM OTMETKH BBIMOJIHAETCS AHUILE YIIIyOJIEHHOM YacTu;

- K 3aKJIAJHBIM YacTsAM IPUBAPUBAIOTCS BBINYCKHM apMarypbl, JEMOHTHPYIOTCS BpPEMEHHBIC
pacnopky U OETOHUPYIOTCS CT€HBI 3ariy0JIeHHON YacTu Mo/Bala.

8 . /
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Puc.7. CymecTByromuii (pyHaaMeHT ¢ MpUMeHEeHHeM KeCTKUX MeTAJJIHYeCKHX 0JI0KOB
a, 0, B - PyHIaMEeHT 10, BO BpeMs M MocJie PeKOHCTPYKIMHU COOTBETCTBeHHO; 1 - pa3dupaeMas yacThb
(¢ynnamenTa; 2 - ucnoJib3yemasi yacTh (pyHaaMeHTa; 3 - YKPYNHEHHBIN MeTalIn4eckHii 0J10K; 4 - HOBasl 4acTh
¢dynaramenTa
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Puc. 8. O0Jieryennblii pynaament
a - yHIaMeHT 10 PEKOHCTPYKIHUHU; 0 - PEKOHCTPYKIHUSI ¢ 3aMEHOH BEPXHEro NepeKpbITHA; B - PEKOHCTPYKIUS €
NPUCTPOIKOI HOBOM YaCTH; I' - PEKOHCTPYKIHUS € 3aMEeHOI BepXHero nepeKkpbITUsl M NPUCTPOIiIKOi HOBOI
yacTy; 1 - uenosab3dyeMasi 4acTh CyLIeCTBYIOLEro (pyHaaMeHTa; 2 - HOBasi YacTh (pyHAaMeHTa

ITpu pa3zpaboTke mpoekTa 3arityOJeHUs] CYIIECTBYIONIIETO IMOJBAJIBHOIO IOMELIEHUS METOJ0M
MO/IpaIllMBAHUS K HEMY JIOJKHBI OBITh IPETyCMOTPEHBI ClIEAYIOLME 3Talbl padoT (puc.11):

- B CyIIECTBYIOIIEM JHHIIE 110 HAPYKHOMY KOHTYPY MPOCKTUPYEMOTO 3arilyOieHus: CBEpISTCS
IIITYPbI, B KOTOPBIE 3a0UBAIOTCSI BBITYCKH apMaTyphl;

- TI0 HApPY>KHOMY TEPUMETPY MPOEKTUPYEMOTO 3ariyOJieHHs OCTOHHPYETCs OOBS30YHBIN MOSIC
(BOPOTHHUK);



- mocie Habopa OETOHOM BOPOTHHKA MPOEKTHOH MPOYHOCTH B IpeleNaX IPOCKTHPYEMOTO
3armyOneHus pa3oupaeTcs JHUIIE TOMEIICHUS;

- TIPOU3BOMTCS MOSPYCHAS pa3paboTKa KOTIOBaHA METOJIOM IOJIPAIIUBAHUS ¢ OJHOBPEMEHHBIM
KPCIUICHUEM OIrpaKaar0olInx KOHCTPYKHI/Iﬁ U MHBCKTUPOBAHHUEM I1a3yX EMCHTHBIM pPaCTBOPOM;

- IpU JOCTUXKCHHUN HpOCKTHOﬁ OTMETKHU 6€TOHI/Ipy€TC${ JHHUIIIC.
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Puc. 9. Paciunpenne noasaja B paiioHe IPMMBIKAHMSA K CYLIeCTBYIOLUMM (pyHIaMeHTaM
a - 3a/laHNe HA MPOEKTUPOBaHUe; O - pacuIUpeHue MOABAJIA MO/l 3AIMTON IIIMYHTOBOI0 OrPaK/AeHUsi; B -
pacuiMpeHue MoJaBaJia ¢ NpUMeHeHUeM CTEHOBOI'0 OrpaskJAeHusi U3 CBAIi; I - 1eTalb CTeHbI; 1 - CylecTBYOIIMIi
MOABAJI; 2 - KOHTYP MPOEKTUPYEMOT0 paciiupenus; 3 - cyulecTByomue pyHaaMeHnTbl; 4 - IIMYHT; S - quuie; 6 -
nepekpbITHE; 7 - COOPHBIE CTeHBI MOABAJA; 8 - cBasi; 9 - 00BA30UHBII Kesie300eTOHHBIN nosc; 10 - pacnopku; 11
- MOHOJIUTHBIN 0eToH; 12 - 3aKJIagHbIe YaCTH

Famprer)

P

Puc. 10. Yray6aenne noasajia ¢ npUMeHeHHEM CBaH
a - CTPOUTeJIbHOE 32/]aHUe HA IPOEeKTUPOBaHuUe; 0, B - 3TANbI PEKOHCTPYKUMH; 1 - cyliecTBYOUIUI moaBaJ; 2 -
KOHTYP NPOEKTHPYeMOro 3ariay0Jenus; 3 - Auuile; 4 - pa3pymaeMblii 0eTOH; 5 - kes1e300eTOHHBIN Nosc; 6 -
OyponaduBHbIe (0ypo3aduBHbBIE) CBaH; 7 - pacmopKu; 8 - 00eTOHHPOBKA CTeH
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Puc. 11. Yray6ieHne cymecTByomero noasajia MeToA0M MOAPAIHBAHUS
a - CTPOUTeJIbHOE 32/]aHUe HA POEeKTUPOBaHuUe; 0, B - 3TANbI PeKOHCTPYKUMH; 1 - cyliecTBYOIIUIA moaBa; 2 -
KOHTYP IPOEKTHPYEMOro 3aray0JieHusi; 3 - cylecTBYOIUA QyHAaMeHT; 4 - ske/1e300e TOHHBIH 1osic; S -
paspyliaemblii 0eToH; 6 - 00e/Kka; 7 - THULLE

IIpoexTUpOBaHUE HOBBIX (PYHIAMEHTOB 0 000PYA0BaAHUE B YCJIOBUAX PEKOHCTPYKIUH

4.5. Tlpu BO3BEeIEHWU HOBBIX (PYHIAMEHTOB IIOJ OOOPYJIOBaHHE HAa CBOOOJHBIX IUIOIIAJAX
JIEHCTBYIOIIETO 11eXa BO3BOASATCS MAaCCHUBHBIE (DYHIAMEHTHI HETJTyOOKOro 3ayoxeHus (puc. 12.a);
dbysagameHThI-IpUsMKU (puc. 12.0), dbyHAaMeHTHI TpaHmielHoro tuna (puc. 12.B), GyHIaMEHTHI
acTakaaHoro tumna (puc. 12.r, 1) 1 GyHAaMEHTHI MOABAILHOTO THNA (puc. 12.e).
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Puc. 12. IlpoexTupoBanue (pyHaaMeHTOB noj 000py10BaHHe HA CBOOOAHBIX MJIOMIAANAX el CTBYIOLIEro nexa
a - MaCCUBHBIN (PYHIaMEHT HerJIy00KOoro 3a/10:KeHUs U3 COOPHBIX 0JI0KOB; 0 - pyHAAMEHTHI-NPUAMKH; B -

(l)yHI[aMeHT])I Tpanmeﬁnoro THAAS I'y 1 = (l)yHIlaMeHT])l 3CTAKaJAHOI'0 THUIIA; € - (l)yHlIaMeHT MOoABAJIBHOI'O THUIIA
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Puc. 13. YcranoBka c00pHBIX ONOPHBIX KOHCTPYKIUI €0 CMOHTHPOBAHHBIM Ha HUX 000Py10BaHHEM
a - KOHCTPYKTHBHOE pelieHHe KOMOMHHPOBAHHOTO 7KeJIe300eTOHHOT0 )yHAaMEHTAa YKPYNHEHHOT 0
000pyn0BaHus; 0 - KOHCTPYKTHBHOE pellieHNe y3/1a KpellJIeHUsl CTAHMHbI 000pY/10BaHUS K ONIOPHOM
KOHCTPYKIHUH (y3ea A); 1 - onopHasi KOHCTPYKIHMSA; 2 - MOVIMBKA U3 0eTOHA; 3 - :KeCTKHUIl MOACTHIAIOUIU CJ10i
1nosa; 4 - OCHOBaHMe; 5 - aHKepPHBIH 60T VISl KpenJleH!sl ONIOPHOI KOHCTPYKIMH K jKeCTKOMY MOACTHIAIOIIEMY
€JI010 10JIa; 6 - 3aKyIafHast 1eTalb U3 apMaTYypPbl NEPHOAMYECKOro NMpoduis; 7 - rHe3/10 NoA Kpene:KHbIi 00JT

Bo3MoskHa ycTaHOBKAa COOpPHBIX )K€1€300€TOHHBIX OMOPHBIX KOHCTPYKIMH CO CMOHTHPOBAHHBIM
Ha HUX 000py0BaHUEM.

Ha 3aBojie-M3roToBUTENE OCYIIECTBISICTCS YKPYIHEHHasi cOOpKa 3JeMEHTOB 00OpYAOBaHUS Ha
OTIOPHBIE KOHCTPYKIMH, KOTOpBIE MOJAIOTCS B BHJIE 3aKOHYEHHOI'O TEXHOJIOTMYECKOro OJoKa Ha
00BEKT peKOHCTpyKLMH (puc. 13).

4.6. Ilpu mnpoektupoBaHMM Ha caa0ObIX TIpyHTaX (YHIAMEHTOB MEJIKOIO 3ajloKeHus (1o
TpeOOBaHUSAM TEXHOJOTHMH) B pailloHE CYIIECTBYIOIIMX CBalHBIX (DYyHIAMEHTOB PEKOMEHIYIOTCS
CJIEyIOIINE KOHCTPYKTUBHBIE PEIICHUS:

- ¢yHIaMEHT B BUJE OIyCKHOTO KoJioamna (puc. 14.,6);

- CBalHbIN pyHIAaMEHT 1moj o0opyaoBanue (puc. 14,B);



- onpaHue (PyHIAMEHTa Ha paMHYIO OOJIETYEHHYIO KOHCTPYKIIHIO, BO3BOJUMYIO CO IIITYHTOBBIM
orpaxaenuem (puc. 14,r).

4.7. Tlpu mnpoexktupoBaHuu ¢GyHIAMEHTOB MEIKOTO 3aJ0KCHHUS B palioHE pa3MEIICHHs
CYLIECTBYIOIIUX (YHIAMEHTOB TIJIyOOKOrO 3aJI0’KEHUS, OIMUPAIOIIMXCS Ha HECyIIUd TpYHT,
MIPUMEHSIIOTCS CIIEAYIONUE KOHCTPYKTUBHBIC PELLICHUS:

- cBaiiHbIe pyHIaMeHTHI (puc. 15,0);

- obnerueHHble QyHIAMEHTHI TTOABATBHOTO THIIA C ONTMPAaHUEM Ha HeCymuid rpyHT (puc. 15,B);

4.8. Ilpu HeoOXoIMMOCTH pa3MelIeHHsI HOBBIX (DYHIAaMEHTOB HaJ CYIIECTBYIOIIUMHU TOHHEISIMH,
KaHaJlaMu U APYTUMU KOMMYHUKAIUSIMH MPUMEHSIOTCS (PyHIAMEHTHI paMHOTO TUIIA C ONMHUPaHUEM
CTOEK Ha HeCcylIuil rpyHT (puc. 16).

4.9. Ilpm HeoOxomumMocTH  pa3MenieHUs (QyHAAMEHTOB  TIIyOOKOrO  3aJOXKEHHS B
HEMOCPEACTBEHHONM  OMM30CTH  OT  CYyIIECTBYIOHMIMX  (YHIAaMEHTOB  MEJIKOTO  3aJI0XKCHHS
PEKOMEHAYETCSI IPUMEHSTH CIEAYIONNE KOHCTPYKTUBHBIC PEILICHUS:

- pyHIaMeHT B BHJIE OMyCKHOTO KoJoaua (puc. 17.0);

- (yHIAMEHT MO/BAJBHOIO THIA CTEHYATOM WM paMHOM KOHCTPYKIMHM B KOTJIOBaHE IO
3alIUTOM LIMYHTOBOTO OorpakaeHus (puc. 17,B);

- (hynnamenTsI acTakagHOro THMNA HAa OypOHAOMBHBIX cBasX (puc. 17.r).

4.10. ®yHIaMEHTHI 3CTaKaJHOTO THIA Ha OypOHAOMBHBIX CBasX PEKOMEHJYETCSl BBINOIHATH B
CJIEYIOILEM MOPSIKE:

- OTKpPBITHE TMOHEPHOU TPaHILIEH;

- OypeHue CKBaXKuH;

- OeToHMpOBaHKE OypOHAOMBHBIX CBaM;

- BO3BEJICHHE MOHOJMUTHOW (COOPHO-MOHOJIMTHOM) yacTh (yHIAMEHTa B BHJE NPOJOIBHBIX
0aJIoK;

- pa3paboTKa IrpyHTa 710 IPOEKTHON OTMETKH 10Ja MOABaJIA;

- OeTOHMpOBaHUE T0JIa TTO/IBAJIA.

4.11. Ilpu mpoekTUpoBaHUU (HYHIAMEHTOB TIYOOKOTO 3QJI0KCHHUS B pailOHE CYIIECTBYIONTUX
CBaifHBIX ()YHJAMEHTOB CJEIyeT HCIIOJIb30BaTh CIIOCOOBI OIMYCKHOTO KOJIOAILA «CTEHAa B TPYHTE»
WM IIITYHTOBOE orpax/jeHue (puc. 17.0, B).

4.12. Tlpm mpoektupoBaHuM (yHIAMEHTOB, TPeOYyIOMUX TITyOOKOTO 3al0KEHHUs, B paiioHe
pasMeIeHnsi HWHXCHEPHBIX CeTed, TEXHOJOTHYECKHMX KOMMYHHMKAMH ®  T.I.  CIEIyeT
npeaycMaTpuBaTh — IMPEIBAPUTENBHBIA  MMEPEHOC KOMMYHHUKAIlMH W TOJHYIO  Pa3paboTKy
CYILIECTBYIOIINUX KOHCTPYKIIMM (KaHaJIOB, TOHHENEH, KaOeabHbIX OJIOKOB U T.IL.).
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Puc. 14. KoncTpyKkTHBHBIE pelieHHsl (PYHAAMEHTOB MeJIKOI0 3aJI05KeHHs B PaiioHe CyLIeCTBYIOIIUX CBAHHBIX
(pynnamenToB
a - 3a/laHMe HAa MPOEeKTUPOBaHUe; 0 - PyHIaAMEHT B BH/ie ONYCKHOI0 KOJIOALA; B - CBAWHBIN (DYHIAMEHT; I -
00J1er4yeHHbIN (PyHIAMEHT MOABAIBHOIO THIA; 1 - KOHTYP NPOEKTHPYeMOro GyHIaMeHTAa; 2 - CyIecTBY LU
(yHnaMenT; 3 - cyliecTByIOIMEe CBaN; 4 - IPOEKTHPYeMblIe CBau; S - IPOeKTHPYeMblIii (PyHIAMEHT; 6 - ONyCKHOI
KO0J10/1e1l,; 7 - 3aChINIKA ¢ YILIOTHEHHeM; § - IpoeKTHpyeMblii GyHIaMeHT NOABAJIBLHOIO THIIA; 9 - IIIYHTOBOE
orpaxJIeHme

4.13. Ilpu npoexTupoBaHUU (PYHAAMEHTOB, Y KOTOPBIX BEpPXHsS MOBEPXHOCTH JOJDKHA OBITH
HIDKE TIOJIONIBBI CTOSIIIMX CYIIECTBYIOMIMX (YHIAMEHTOB MOJ O00OpYyIOBaHHE, PEKOMEHIYeTCs
YCUJIMBAaTh OCHOBAHUE CYIIECTBYIOIIMX (PyHIaMEHTOB cBasiMu (puc. 18).

[Ipy STOM TPOEKTOM [OIKHBI OBITH TMPEAYCMOTPEHBI CIEAYIOIIUE JTambl BO3BEACHUS
COOPYKEHHUSL:

- pa3paboTKa MMOHEPHOT'O KOTJIOBAHA;

- BpeMeHHas pa300pKa 4acTu CyIIECTBYIOIIETr0 (GyHIAMEHTa, HEOCPEICTBEHHO MPUMBIKAIOIIETO
K BHOBb IIPOEKTUPYEMOMY;

- OypeHHe CKBaXXMH T0J] CBaH;

- YCTPOMCTBO CBalilHOTO OCHOBAHMS;

- OTPBITHE KOTJIOBAaHA JO OTMETKHU BepXa MPOSKTHUPYEMOro pyHIaMeHTa;

- BO3BeJICHHE MOAOYIKH 0 YPOBHS MOOIIBBI CYIIECTBYIOLIETO (PyHIaMEHTa;

- BOCCTAHOBJICHHE Pa3pyIIEHHON YaCTH CYIIECTBYIOIIEro GyHIaMEHTa;

- BO3BEJICHHUE TIPOEKTUPYEMOTo (hyHIaMEHTa.



Puc. 15. KoncTpyKkTHBHBIE penieHUs! (PYHIAMEHTOB MEJIKOI0 3aJ105KeHHUS P pa3MellleHHH UX BOJIN3H
CYIEeCTBYIOIIUX (PYHIAMEHTOB INIy00KOI0 32J10:KeHHUSI
a - 3a/laHKMe HA MPOEKTUPOBaHUe; § - cBaiiHble (P)yHAAaMEHTBI; B - 00Jier4yeHHbIe (PYHAAMEHTHI M0ABAJIBLHOI0 THIIA
¢ ONIMpAaHMeM HA HeCyUIUil rPyHT; 1 - KOHTYpP npoekTHpyeMoOro gyHaaMmeHTa; 2 - cyuecTByomue pyHiaMeHTbl
1O/ 31aHMe; 3 - cyuiecTBYONe (PyHAaAMEeHThI 110/1 00opy/aoBaHue; 4 - IpoeKTHpPYeMblii pyHIaMeHT; S -
OypoHaOuBHBIE cBau; 6 - MPoeKTHUPYeMbIii 00/1er4eHHbI GyHIaMeHT NOABAJIBLHOI0 THIA

= LT L =

_
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Puc. 16. Pasmemenne ¢pyH1aMeHTOB HA/I CYIeCTBYIOIIUMHI TOHHEISIMH
a - 3a/laHMe Ha MPOEeKTUPOBaHUe; O - PyHIAMEHT PAMHOI0 TUMNA; 1 - KOHTYp NpoekTHpPYeMOro gyHaamenTa; 2 -
CYyLIEeCTBYIOIIMIA TOHHE/Ib; 3 - IPOEKTHPYeMblil (PYHAAMEHT PAMHOI0 THIIA



L+

1

Puc. 17. KoHCcTpYyKTHBHBIE pellleHUsI IPH pa3sMellleHNH (PYHIAMEHTOB IIy00KOro 3a/105KkeHHs BOJIM3H
cylecTBYIOIUX GyHAAaMEHTOB MeJIKOI0 3aJ10KeHHil
a - 3a/]aHMe Ha POEKTUPOBaHuUe; 0 - OIIYCKHOI K0JI0ell; B - CTeHYAThIil (PYHAAMEHT; I' - 3CTAKaAHbIH
(yngamenT; 1 - cymecTByomuii pyHaaMeHT M0 KOJOHHY 3aHUS; 2 - KOHTYP MpoeKkTupyemoro ¢pyniamenTa; 3
- OIYCKHOIi KoJ0/1em; 4 - IIMYHT; 5 - cTeHYaThIi pyHaaMeHnT; 6 - cteHa u3 cBaii; 7 - cBasi-cToiika; 8 -
JKejie300eToHHAas 0aka; 9 - moJ

[Ipy HEBO3MOXXHOCTM 1O MPOM3BOACTBEHHBIM IPUYMHAM BPEMEHHOTO  pa3pylICHUs
CYHIECTBYIOIIEro (yHAaMEHTa TMepe]] BO3BEJCHHEM BHOBb NPOCKTHpPyeMoro (yHIaMeHTa
IpeaBapUTEIHHO YKPEIUIIOT OCHOBAHUE CYIIECTBYIOMIETO (PyHIaMEHTa METOAOM IPOXOIKH.
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Puc. 18. KoncrpykTnBHOe penienue npu pamelieHnd pyHiaMeHTa ¢ 0TMETKOM BepXHeil IOBepPXHOCTH HUIKe
MOJOIIBBI CYLIeCTBYIONIET0 (hyHIaMeHTa
a - CTpOUTe/IbHOe 3aaHue; 0, B, I - 3TaNbl BO3BeJeHUs PyHAaMeHTa; 1 - cymecTBYIOLIMIA GyHIaMeHT Mo
00opy/oBaHMe; 2 - KOHTYP MPOEKTUpPYeMoro gyHIaMeHTa; 3 - CKBaKUHA; 4 - CBasA; S5 - BOCCTAHOBJIEHHAA YaCTh
(bynnamenTa; 6 - mondynka; 7 - npoekTUpyeMblii pyHAaMeHT; 8 - pa3pyiaemblii 6eToOH

IIpoexTHpOBaHMEe HOBBIX 3arJ1y0/ICHHBIX IOMEIICHUI B YCJIOBHSAX PEKOHCTPYKIHH.

4.14. Tlpn HEOOXOAUMOCTH pa3MEICHHsI HOBOTO 3ariyOJeHHOTO MOMEIIEHUsT BOJIU3H 0ObEKTOB
MOJI3EMHOT'0 X03SICTBA, OTMETKH IO/IOIIB KOTOPBIX BBIIIE OTMETOK JHHUIIA BHOBH IPOEKTUPYEMOTO
COOpY’KEHHUsI, 3ariayOJIeHHOE TIOMEIIEHHE PEKOMEH IyEeTCSl BBIIOJIHITh B KOTJIOBAHE CO IIIMTyHTOBBIM
orpaxkaeHuem (puc. 19) mmbo mpuMeHsITh CBau B KAUECTBE CTEH OrpakaeHus noasana (puc. 20).

4.15. Ilpu Bo3BeeHUH 3ariayOIE€HHOIO OMEUIEHHS B KOTJIOBAHE CO IIITYHTOBBIM OIpa)X€HUEM
B IIPOEKTE JOJDKHBI HAMTH OTPaKEHHUE CIICAYIOIINE ATAIBI €r0 BO3BEICHHS:

- YCTPOWCTBO HIMTyHTOBOTO OTPAXKICHUS;

- modTamHas pa3paboTKa KOTJIOBaHA C YCTAaHOBKOH BPEMEHHBIX pacIoOpoK; OETOHUpOBaHHE
JTHHIIA [T0JIBajIa B PACIOP CO IITYHTOBBIMH CTCHKAMH;

- MOHTaX COOPHBIX CTCHOBBIX ITaHeNel 1 OETOHUPOBAHNUE, MOHOJHMTHBIX Y4aCTKOB CTEH B MeCTax
pacIopoxk;

- oOpatHas 3achIIIKa TPYHTOM T1a3yX MEXy IIITYHTOM M CTEHAMH TO/BAJIa;

- MOHT@X MEPEKPBITHS, IEMOHTAXK PACIIOPOK U M3BJIICUCHHE IIITYHTA.



B
4
_|

Puc. 19. Bo3seaenne noasajia B cylecTBYIOLIEM LeXy ¢ IPMMEHEHHEeM IIIYHTOBOI0 OTrPaKIeHUS
a, 0, B - IOCJIE/I0BATEJILHOCTh 3TANIOB BO3BeeHHUs; 1 - cylmecTByOmHMii pyHIaMeHT nojx odopynoBsanue; 2 -
cyuecTBYOMUi GyHIaMeHT KOJOHHBI 31aHUA; 3 - IUNYHT; 4 - pacOpKM; 5 - AHUILIE; 6-TaHe U cTeH; 7 -
nepeKpbITHE.
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Puc. 20. Bo3BegeHnue nogBajia B CylecTBYIOIIEM LeXy ¢ IPHMEHEHHeM CBAIiHOI0 OrpaKkIeHHUSs
a; 0, B- MOCJIEIOBATEILHOCTH 3TANOB BO3BeeHN; 1 - cynecTBywInii (PyHIaMEHT 101 060Py/I0BaHME;
2-cyliecTBYIOIIUI (PyHJAMEHT N0/ KOJOHHY; 3-cBasi; 4-00BSI304HbII MosIc; S-pacnopka; 6-qHuine; 7-0eToHHAS
CcTeHa

4.16. Ilpu npuMeHEeHUH CBail B Ka4e€CTBE CTEHOBOTO OTPaKICHUS

- B POEKTE JIOJIKHBI OBITH TPETyCMOTPEHBI CIEAYIONIUE ITAIBI BO3BEICHUS COOPYKCHHS:
- pa3paboTKa MMOHEPHOTO KOTJIOBAHA;

- OypeHue CKBaXKUH,;

- YCTPOKCTBO CBAWHOIO CTEHOBOI'O OTPa)KJACHUS,

- OeTOHMpOBaHKE OOBS30YHON OATIKH 110 BEpXY T'OJIOB CBAMA;

- Io3TanHas pa3paboTKa KOTJIOBaHa C yCTAHOBKOM BPEMEHHBIX PAacloOpoK;

- OETOHMPOBAHUE JTHUINA;

- 3a4MCTKA 3aKJIATHBIX YaCTeH CBall M MPUBapKa K HUM BBIITYCKOB apMaTyphl;

- MOHTaX MEPEKPHITHS, IEMOHTAXK PACIIOPOK, OETOHUPOBAHUE CTEH.

5. TEXHUKO-SKOHOMUYECKA I OIJEHKA BAPUAHTOB PEKOHCTPYKIUI
OYHJIAMEHTOB

5.1. Ha ocHOBE HCXOAHBIX MaTEpPUAIOB M TEXHUYECKHX YCIOBHM HAa INPOEKTHUPOBAHUE
MIPOU3BOJIUTCS pa3padOTKa BO3MOXKHBIX BAPHAHTOB PEKOHCTPYKIMH (DYHIAMEHTOB.

BapuaHTel pa3pabaTbIBaroTCS ¢ OJWHAKOBOW CTEMEHBIO MOAPOOHOCTH, YTOOBI MOXKHO OBLIO C
PaBHOM JOCTOBEPHOCTHIO ONpPEAETUTh 00BEMBI, pabOT W MOPSIOK HUX MpousBoAcTBa. Ilpu 3tom
KOJIMYECTBO JIFOJICH M MEXaHW3MOB M3 KAXKIOM JTale PEKOHCTPYKIIUH JOJDKHO OMNPEACISATHCS
MaKCUMaJbHO BO3MOXXHBIM HCXOIs W3 Haimmuusg (QpoHTa paboT W TpeOOBaHUN TEXHHUKHU
0€30MacHOCTH.

[Ipu ompenenenun oObema pabOT JOKHA OBITH JaHa KpaTKas XapaKTEPUCTHKA KaKIOTO
KOHCTPYKTUBHOTO, JJI€MEHTa, TIO3BOJSIONIasl TPOU3BECTH JOCTOBEPHBI pacdyeT CTOMMOCTH
MaTepuasIoB U paboT MO BO3BEACHUIO (YyHIaAMEHTOB.



5.2. TeXxHUKO-?KOHOMUYECKasl OIIEHKA BapUAHTOB PEKOHCTPYKIMH, ONPEEIIEHNE MPUBEIEHHBIX
3aTpaT, TPYAOEMKOCTH U JpYyrux T[OKa3aTeled [uisi KaXJO0ro BapuhaHTa IPOU3BOJIUTCS B
cootBetcTBUM ¢ CH 423-71 npu cpaBHEHUU TPATULIUOHHBIX PEIICHUH.

[Ipu oeHke BapuaHTa C TEXHUYECKH HOBBIM PEIICHHEM clieyeT ucrnoib3oBath CH 509-78.

HaubGonee panuvoHanbHBIM pEIIEHWEM CYUTAeTcs TO, KOTOpoe O0OecrneyruBaeT MUHHUMYM
MIPUBEJICHHBIX 3aTparT.

5.3. B cnyuae, korma pekoHCTpyKius (yHIaMEHTOB TpeOyeT, YacTUYHOW WJIM TIOJHON
OCTaHOBKM MPOU3BOJCTBA, I KaXKIOrO BapHaHTa ClEAyeT pa3pabdoTaTh MPOEKT MPOU3BOJICTBA
paboT ¢ onpeeeHneM JIUTETbHOCTH OCTAHOBKU MPOU3BOCTBA.

5.4. Ha ocHoBe 00beMOB paboT, pazMepa CpPEAHEroJ0BOW MPUOBUIM U BPEMEHH OCTaHOBKHU
PEKOHCTPYHPYEMOTO TPOU3BOJICTBA OINPEACISIETCS YPOBEHb MPUBEJICHHBIX 3aTpaT U TMOTEpPHU
TEKYILEro MpOU3BOJICTBA.

5.5. Haulonee panuoHAIBHBIM pELICHHEM CIEAyeT CYMTaTh BapUaHT, NMPU KOTOPOM cCymMMa
MPHUBEACHHBIX 3aTpaT M TOTepPh TEKYIIEro MPOU3BOJACTBA 3a BpeMs PEKOHCTPYKIMH OyAer
MHHUMAJILHOU.

IMTPNJIOXEHME 1

Pacuer ocasiok, KpeHOB U IEPEMEHHBIX K03()(DUIIMEHTOB KECTKOCTH OCHOBAHUI
PEKOHCTPYHMPYEMBIX (YHIAMEHTOB

OCHOBHBIC TTOJI0KEHHS

1. Pacuer ocHoBaHMH (YHIAMEHTOB, PEKOHCTPYUPYEMbIX O€3 paclIMpeHHs IOJOLIBBl WIN
pacIIMpsEMBIX IIPU PEKOHCTPYKLHU C OJHOW MM HECKOJIBKMX CTOPOH, MPOM3BOAMUTCA IO METOLY
UHTETPaAJIbHBIX JUCKPETHBIX AIEMEHTOB.

2. OcHOBaHHUE PEKOHCTPYHPYEMOTo (PyHIaMEHTa MOJICITUPYETCS CII0eM KOHEUHOU TOIIIUHBI.

3. Cioll KOHEYHOH TOJIIIUHBI YCIOBHO PpAaCwIEHSETCS BEPTUKAIbHBIMU IIJIOCKOCTSAMHU Ha
JUCKPETHBIE JIEMEHTHI. B MIIOCKOCTAX pa3zesia OCHOBaHMsI Ha AJIEMEHTHI BBOJSTCS HEU3BECTHBIE
BEPTUKAJIbHBIE CIBUTOBBIE CUJIbI B3AaUMOJIEHCTBUS, ONPEEISIEMbIE U3 PEILICHUSI CUCTEM YPABHEHUN
COBMECTHMOCTH Ae(opMaIiuii TUCKPETHBIX FJIEMEHTOB.

4. JluckpeTHblE DJIEMEHThl OCHOBAaHHS OIMCHIBAIOTCA HHTErPaJbHBIMU  IapaMeTpamu
COIPOTHBIIEHUS] PACUETHOTO cJI0s1 ocHOoBaHMs cxaTtuio C7 u casury C2. B pacuerax ucnonb3yercs
napaMeTp pactpeeNUTeIbHON CIOCOOHOCTH PaCYETHOTO CJIOSI OCHOBAHUS

o '
o

Wuterpansapie mapametrpsl C7 u S, B 00IIEM cilydae pasjdidHble IS JUCKPETHBIX 3JIEMEHTOB
CUCTEMBI, UMEIOT IIOCTOSIHHBIE 3HAYEHUS B IIPEJENaxX KaKI0r0 JIEMEHTA.

5. Pacuer OCHOBaHMI PEKOHCTPYHPYEMBIX (YHIAMEHTOB MPOU3BOIUTCS IO HECKOJIBKUM
CTausIM, OTBEYAIOIIUM PA3TMYHBIM COCTOSIHUSIM CUCTEMBI «(DyHIAMEHT - OCHOBAHHE.

6. Ycunmus B (QyHAaMEHTHOH KOHCTPYKIIMM OIPEIENISIOTCS pelIeHHeM KOHTAKTHOM 3ajauu
pacuera cucTteMbl «(PyHAAMEHT - OCHOBAHME», IJIe OCHOBAHME IPEJCTABIECHO NEPEMEHHBIMU
KOd(QPHUIUEHTAMH KECTKOCTH, B YHCIEHHBIX BEIMYMHAX KOTOPHIX YUHUTBHIBAETCSI CONMPOTHBICHHE
pPacUETHOTO CIIOSI OCHOBAHHSI CYKATHIO, BIIMSIHAE DPACHPEeTUTENLHON CIOCOOHOCTH OCHOBaHWUS,
BIIUSIHUE COCEAHMX (YH/IaMEHTOB, Harpy30K Ha MOJISIX, HAJIMYKME [TOABAJIOB U T. 11

Onpenesienue pacyeTHO ri1yOUHBI 30HBI 1e()OPMHPOBAHUS OCHOBAHMSA

7. PacuetHas riryouna H 30HBI 1edopMHUpOBaHUS OCHOBAHMS OTIPENETSETCS ISl KAXKI0W CTaIun
pacuera:

U1t pyHIaMEHTOB TUIoNIaabpio 10 40 M -To . 6 npwt. 2 CHull 2.02.01-83; nns ¢pyHmamMeHToB
momasasto 40 - 100 M - mo hopmyre

H{d)= H(4) -05[HA) - H(4)]x[1-cosl0 8544 -6 32)

(1)
roe A7 =40 M2; A>-100 M2; A - momaas MoAOMBE (pyHIAMEHTA, 1T KOTOPOTO OMPEEISIeTCS
H;
st pyHAaMeHToB 1uiomaso 6onee 100 M2 - no . 8 mpui. 2 CHull 2.02.01-83.
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8. Jlns ciydaeB, Korja OCHOBaHME CIIOKEHO OObIYHBIMHU (Monynb aedopmanuu E>10 Mlla) u
cnabpIMM TPYHTaMH, pacueTHasi TiayOumHa H 30HBI neOopMHpOBaHHS OCHOBAaHUS ONPEIENIeTCs
OTJIEJIbHO TPY BbIUKCIEHUIX TapaMeTpoB C7 1 S ¢ yueToM JaHHbBIX, IPUBEJACHHBIX B Ta0I. 1.

Tabauua 1
Monynu nepopmanuu rpyaroB E, MIla, n TonmmHs! cioes Pacuernas riryOuHa 30HBI AehOpMUPOBaAHHS
h, m ocHoBanusg H, m
Crararomue ciou [ToncTunaromniue
OCHOBHBIC | clalble BEChbMa cioun quis onpenenenus Cl JUTSL OTIpEeNieNeHus S
cnabblie
E>10 5<E<10 - E>10 H H-0,5h2
hi h2<0,25H h3 h4
E>10 - E<5 E>10 H H-h3
h1 h2 h3 h4
E>10 5<E<I10 E<5 E>10 H H - (0,5h2+ h3)
hi h2<0,25H h3 h4
E>10 5<E<10 - 5<E< 10 H+hg H+0,5hg
hi h2<0,25H h3 h4
E>10 5<E<10 - E<5 H+hg H-0,5h4
hi h2<0,25H h3 h4
E>10 - E<5 E<5 H+h4 H-h3
h] h2 h3 h4

Onpenenenue 1e()OpMANMOHHBIX XaPAKTEPUCTUK MPUPOTHOIO FPYHTA U YIIPOUYHEHHBIX 30H
OCHOBAaHMIi U HHTErpaJbLHBIX NapaMeTpoB OnpenesieHue 1e()OPMANMOHHBIX XaPAKTEPUCTUK
NMPUPOIHOI0 IPYHTA M YIIPOYHEHHBIX 30H OCHOBAHMI U HHTErPAJILHBIX NapaMeTPOB

9. Jedopmanuu OCHOBaHMsS INpU MEPBUYHOM HArpy>KEHMHM Harpy3kaMd OT COOPYKEHHUs
OTIPEJIENIAIOTCS C UCIOIB30BAHUEM MOAYIIA AepopManuy rpyHTa E:

B JIADOPATOPHBIX YCIOBHUX KoMIipeccnoHHbIMU UcnibITanussMu ('OCT 23908-79%);

B II0JIEBBIX YCJIOBUSX - IITAMIIOBBIMU UCIIBITAHUSAMU;

no ta6sa. 1 mpuit. 1 CHulI 2.02.01-83 a5 mecyaHbIX IPYHTOB | 110 Ta0JI. 3 TOTO e MPHUIIOKEHUS
JUIS TIBUIEBATO-TIIMHUCTBIX HE JIECCOBBIX IPYHTOB.

Cpennee B mpezenax pacyeTHOTO CJIOSi OCHOBAaHHS 3HAYCHHUE MOAYJsA JnedopMalvy TPYHTOB
ocHoBanus E onpexnensiercs no ¢popmyde (11) mpun. 2 CHull 2.02.01-83.

10. Hedbopmamuu OCHOBaHUS OT BBIEMKHM TpPYHTAa U3 KOTJIOBaHA, YaCTUYHOH pPa3rpy3Ku
(¢yHIaMEeHTa U OT BTOPUYHOTO HATPYKEHUS ONPEICISIOTCS C UCTIONb30BaHUEM MOIYJIsI BTOPHYHON
nedopmarun E.

Monayns BTopuuHOW nedopmanuu E ompeaensieTcs B KOMIIPECCHOHHBIX MpuOOpax 1o
pe3yabTataM J1a00paTOPHBIX MCIIBITAHUH 00pa3loB IPyHTA, BBICICHHBIX MMOCIOWHO U3 MOHOJIUTOB
B PEKUME pa3rpy3Ku U BTOPUUHOTO HArpyxeHus, puc. 1 no ¢popmyiie

E.= I:P" J -|)."r£5'.”13={ 0.8%pu

(2)
IJIe pj - CpEIHEeE IaBJCHUE B [-M CJIOC;
pe -1
- TO %e, TI0CJIe Pa3TPy3KH;
1

- BTopu4Has aedopmarus oOpasiia rpyHTa B mpudope; / - BpicoTa o0pasiia rpyHTa;

FHL
- ko3¢ ¢uuueHt, ompenensiembiid mo tabm. 3.1. PykoBoacTBa 1o NpOEKTUPOBAHUIO OCHOBAHUMN

3nanuii u coopyxenuit (M.: Ctponiuzaar, 1977).
Cpennee B mpeienax pacyeTHOTO CIIOS OCHOBAHHS 3HAUEHHE MOJYJIS BTOPUYHOH nedopmaryu
rpyHTOoB ocHoBaHus E onpenensercs B coorsercteuu co CHull 2.02.01-83.
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11. Jlepopmanuu OCHOBaHHUS IMpPH NEPBUYHOM 3arpy>KEHUHM YIPOUYHEHHOM 30HBI OCHOBAHUS
CYHIECTBYIOIETO  (PYHIAMEHTa ONPEAEISAITCS €  MCIOJIB30BaHUEM MOIyJs  AedopMaiuu
YIPOYHEHHOT0 rpyHTa £ o popmyre

Py Py

a5

Puc. 1. I'pa¢uk s=f(p) ucnbiTaHuii TpyHTa B pe;KUMe HATPY3Ka - pa3srpy3Ka - BTOPUYHOe HATPYKeHHe
Foooroe
3)

rre 1,2 - xo3dduuumeHt, y4yuTHIBAIOIIMK YIUIOTHEHHE TPYHTOBOTO sipa B OCHOBAaHHH
(¢yHIaMeHTa, BOCCTAHOBJICHHME CIBUTOBBIX CBs3ed M YCIOBUH pabOThl PEKOHCTPYHPYEMOTO
¢ynnamenTta; Q - KOX(pQHUIMEHT, YUUTHIBAIOUINN YIPOUYHEHHE T'PyHTa B IPOIECCe UIUTEILHOTO
NpeOBbIBaHUS B HANPSDKEHHOM COCTOSIHUM, TPUHUMAEMBIH: IS IECUaHbIX TPYHTOB 1O Tabi. 2; .Juis
TJIMHUCTBIX TPYHTOB - 110 Tabi. 3.

12. Jlebopmanuu ynpoYHEHHOW 30HBI OCHOBAHMS MTPU BTOPUYHOM HArpy>KEHHH ONPEACIISIOTCS C
MCIOJIb30BaHUEM MOJYJsl BTOPHYHON JedopMaliu YyIpOYHEHHOrO IpyHTa Efy, IO pe3yibTaraM
71a00paTOPHBIX MCHBITAHUM B KOMIPECCHOHHBIX NpHOOpax WM CTAaOMIOMETpax B pEXKHUME
pasrpy3ku M BTOPUYHOI'O HArpy>K€HHs 0O0paslloB IPYHTY, W3BJICUEHHBIX M3 30HBI YIPOUHEHMSI
CYLLECTBYIOIIEro (pyHAaMEHTa.

13. Koa¢pdunuent [lyaccona v nmpuHUMaeTcs paBHBIM JUIsl TPYHTOB: KPYITHO 000J104HbIX - 0,27;
MeckoB u cynecei - 0,3; cyrimakos - 0,35; rioun - 0,42.

Cpennee B Impenenax pacue€THOrO CJOs OCHOBaHMS 3HaueHue Kodddunuenra [lyaccona v
ornpezensercs B cooTBeTcTBUM ¢ ykazanuem CHull 2.02.01-83.

14. UnTerpansHblii mapametp cxatust C; onpenensercs 1o hopmyie

O = z
Hl1-v*
4)
Taoanma 2
JlaBneHwue moj JITATENbHOCTD SKCILTyaTalluu CYIIECTBYIOMIETO (DyHIAMEHTA, TOIBI
IIOIOIIBOM 20 40 60 80 100
dbyrmamenta, MIla
0,1 1,01/1,03 1,02/1,075 1,03/1,125 1,05/1,175 1,125
0,2 1,05/1,065 1,075/1,125 1,09/1,17.5 1,125/1,24 1,25
0,3 1,09/1,125 1,160/1,175 1.2/1,275 1,25/1,35 1,3

IIpumeuanue. B uucnurene npuBeleHbl 3HAUYEHUS, OTHOCSLIMECS K IECKaM KPYIHBIM M CpeAHEH KpyIHOCTH, B

3HaAMCHATCJIC - K IICCKaM MCJIKUM U IBIJICBATBIM.

Tadauuna 3
Bua rpyHra u nokaszareib KoaddunmenTt npupogHoii mopucTocTu
TEKyYeCTH 0,55 0,65 0,75 0.85 0,95 1,05
Cynecu
0<IL <0,15 1,13 1,21 1,26 1,3 - -
CyrnuHok
0<IL<0,15 1,09 1,1 1,125 1,15 1,17 -
0,25<1L<0,5 1,095 1,135 1,175 1,2 1,235 -
0,5<1L <0,75 - - 1,21 1,23 1,25 -



http://snipov.net/c_4634_snip_95993.html

I'munBI
0<IL< 0,25 - 1,07 1,07 1,093 1,12 1,175
0,25<1L<0,5 - - 1,085 1,11 1,15 1,2
0,5<1IL<0,75 - - - - 1,2 1,22
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Puc. 2. I cxema yjieHeHHs] OCHOBAHHUS
1 - pyHaameHT; 2 - HArpy3Ka HA NPUMbIKAIOIIUX MJIOMIAKAX
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Puc. 3. II cxema 4jieHeHHUsI OCHOBAHMSA

15. laTerpanpHblii mapaMeTp pacupeaeuTeIbHON CIOCOOHOCTH 5 onpeaenseTcs no GopMmyie

§=0177H-0011
)
rzae b - mupuHa pyHIamMeHra.

Pacuer ocHOBaHus1 pyHIaMEHTA, PEKOHCTPYHPYEMOro 0e3 paciiMpeHHs M0J0LIBbI

16. IIpou3BoauTCsi WIEHEHUWE OCHOBAHMS Ha JAUCKpPETHbIE 3JeMeHThl. [lnockoctu paszgena
IPOXOJIAT MO TpaHUIaM (QyHJAMEHTa, TPAaHULIAM MTPUMBIKAIOIINX YYaCTKOB HATrPYy>KEHHs, 10/IBAJIOB
U T.11. BO3MOXHBI CIEAYIOIKE CXEMBI YJICHEHUs OCHOBAHUS.

I cxema. OcHOBaHME pacuJIEHSETCS CKBO3HBIMHU IIJIOCKOCTSIMU B HAIPaBICHMM IJIaBHBIX OCEH
¢ynnamenTa. Bece nuckpeTHbIe 371IEMEHTHI B IUIAHE UMEIOT IPSIMOYTOJIbHYIO (hOpMY, pHUC. 2.



II cxema. OcHOBaHME pacusIeHSIETCS MJIOCKOCTAMU Ha MPSMOYTOJIbHBIM 3J€MEHT, Harpy>KeHHbIN
(dbyHIaMEHTOM, U TpalelueBUIHbIC HEHArPY)KEHHBIE JIeMeHTHI, puc. 3. Cxemy Il mpuMensiem B Tom
cilydae, KOrjia Harpy3Ku, Ha MpUMbIKaroIine K GyHAaMEeHTYy 30HbI, OTCYTCTBYIOT.

17. Onpenensarorcs mavHa L W mMUpUHA B HArpy>KeHHOW 30HBI OCHOBAHUSI, BKJIIOYAIOIIEH
paccuuThiBaeMblii (yHIaMEHT, MPHUMBIKAIOIIMNE K HEMY Harpy>KeHHbIE€ Yy4YaCTKU OCHOBaHUS,
MOABaJbI, KOTJIOBAHBI.

18. IlpuHUMaeTCa MUMpUHA HEHArpy>KEHHOM 30HBI OCHOBAHUS, BOBJICKAEMOW B pacyer, paBHas
38S.

19. Jlns Kaxaoro AMCKPETHOTO 3JIEMEHTa OmpenesseTcss riIyOuHa 30HbI Ae(pOpMHUpPOBAHUS
ocHOoBaHus. [Ipy COOTHOIIEHHMSIX MHTEHCUBHOCTH HArpy3KH Ha OTJENbHbIE 3yeMeHThl Oonee 0,5
riyOuHa 30HBI Je(OPMUPOBAHUS OMPENESIETCS C YYeTOM CpPeIHeH Al CUCTEMbl HHTEHCHBHOCTH
Harpy3ku u oOmiei muomanan HarpyskeHusi. [Ipu cooTHomenusix menee 0,5 pacuerHas riyOHHA
OMpEeNeNseTcss pa3lelbHO Uil KaXJO0ro Harpy>»KeHHOro jsieMeHTa. B pacuer, npuHumaercs
HauOoJbIee 3HayeHne H.

20. Jlng KakIOro AMCKPETHOTO AJIEMEHTAa OMpEeNeNstoTcs Ae(popMallMOHHBIE XapaKTePUCTUKU
OCHOBaHUS, WHTErpajbHbIe TapaMeTPbl CKaTUS M paclpefeNUTeNIbHON CIOCOOHOCTH B
COOTBETCTBUU C Harpy3Kamu M XapaKTepUCTUKAMH, OTBEUAIOIIUMHU JJAHHOM CTaJNM pacyeTa.

21. JluckpeTHbIe dJIEMEHTHI B TUIaHE 0003HAYAIOTCS JBOMHBIMU MHIIEKCAMU: TIEPBBIN YKa3bIBACT
Ha HOMEpP CTPOKH, BTOpOH - crtonbua. Hayano Hymepanuu mpuHUMAETCs] B JICBOM BEPXHEM YTy
cucteMsl. [IpuMepsl cucTeMbl HHIEKCALIMK 3JIEMEHTOB IIPUBEJEHBI HA puc. 2, 3.

22. Bo Bcex TIUIOCKOCTAX WJIEHEHHUS OCHOBAaHUS HA JUCKPETHBIE JJIEMEHThl BBOJSATCS
HEHU3BECTHBIE BEPTUKAJIBbHBIE CIBUTOBBIE CHJIBI B3aUMOJIECUCTBUA X U Y.

Cuibl B3aMMOJICUCTBHS MEXKTY JIEMEHTAMU B IJIOCKOCTSIX, MAPAJUICIbHBIX KOPOTKON U JUTMHHOU
cTOpoHaMHu (yHIaMEHTa, 0003HAYAIOTCS COOTBETCTBEHHO X U Y ¢ IPUCBOCHHBIMU M WH/IEKCAMHU.

Cunpl B3aMMOJAEHMCTBUSI B BEPTHKAJIBHON IIOCKOCTU Y JIEBOM IpaHM ydacTKa HalpaBIIsSIOTCA
BBEpPX, y IpaBoi - BHU3. B COOTBETCTBMM C 3TUM Ha TIpaHULIAX 3JIEMEHTa B IUIAHE CHJIBI
B3aUMO/JICHCTBHS B HW)KHEH W JIEBOW TI'paHW HAIMPABISIOTCS BBEPX M 0003HAYAIOTCS HA IIJIaHE
YCIIOBHBIM 3HAKOM X, ) BEpXHEH 1 IPaBOM I'paHU - BHU3 U 0003HAYAIOTCS HA IIJIaHE 3HAKOM

WNHnekc cuipl, pacnojoKeHHONW y IIPaBOM M HUXKHEM I'PaHEM ydacTKa, B IJJAHE MMEET MHJIEKC
JJIEMEHTA.

23. CocraBisieTcs cCTeMa KaHOHUYECKUX YPaBHEHUI COBMECTHOCTH AepopMaliiii JUCKPETHBIX
aneMeHToB. Kaxkjoe ypaBHEHHME BBIpaKaeT YCJIOBHUE HENPEPHIBHOCTU JedopManuil OCHOBaHHS -
PaBEHCTBO HYJIO OTHOCHUTEIbHBIX CMELIEHUH JUCKPETHBIX JJEMEHTOB B IUIOCKOCTSIX HX
B3aUMOJICVCTBHUS.

s mpumepa, no | cxeme uiieHEeHUS] OCHOBAHUS JAJISi COCTaBJICHHS YpaBHEHHUS COBMECTHOCTHU
nedopmaruii JMCKPETHBIX JIEMEHTOB B TNIOCKOCTH JCHCTBHUS CIBUTOBOM CHIIBI

utl I+l
HEO0OXOUMO BOBJIEYb B YPAaBHEHHUE JBa JUCKPETHBIX uieMeHTa u + I, t+ lmu+ 1, t + 2, Ha

IPAHMIAX KOTOPBIX AEUCTBYIOT CJIEIYIOLNE HEU3BECTHBIC CUJIBI:
saeMeHT u + I, T+ 1,

1
2
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ajeMeHT u + 1, v + 2,
LI+

9
E+I.I+‘E
2

.Ir.'}h.I'I"E

b



Fu+|,:+'2
5

3JE€MEHT u + I, T + [ HaXOIUTCS MO JIaBJICHUEM p.
YpaBHEHHE UMEET BU]I
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ITo II cxeme d4leHEHMsS OCHOBAHHMS CHUCTEMa HEU3BECTHBIX BKIIIOYACT CHJIBI I10 rpaHiaM
IIPUMBbIKaHUSA TPAIICHIUCBUAHBIX 3JICMCHTOB K IIPAMOYI'OJIBHOMY. YpaBHCHI/Ie HUMCCT BU]

(i+ﬂ'+l,‘u+1,]2-"{u+l,r+ {i+ﬁ'+1,‘u+l,r+l_;i;+l,r+l+
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KoaddunmenTs

MPEJCTaBISIIOT COOOM TepeMelleHs Ha TpaHUlaX AMCKPETHOro »JJeMEeHTa OT JeHCTBUS
eAMHUYHBIX cuil X= 1 u ¥ = 1, NpuJIO)KEHHBIX K 3JIEMEHTY, KOOPPUIMEHT A - TO K€, OT JAEeHCTBUS
BHEIIIHHUX Harpy3o0kK.

B koa¢pdunmenTtax

MEpPBbII MHJEKC O3HAYaeT MECTO TIEepEMEIIEHUsl, BTOPOHM - CHIy, BBI3BaBUIYIO JIaHHOE
nepemenieHue. B tex ciyyasix, korga UHIEKCHl cuil X ¥ Y OAMHAKOBBI, JUIsl UX PA3IMUYCHUS HaJ
HMHJIEKCOM MecTa JIeUCTBUs CWibl X CTAaBUTCS CBEpXy uepra. B Tex ciydasx, korma cuiel X u Y
BBUJly CHMMETPHUH OJIMHAKOBBI, HAJI UHIEKCOM MECTa JAEHUCTBUS CUJIbI CTABUTCS CBEPXY 3HAK V.

24. IlepemenieHusl TUCKPETHBIX AJIEMEHTOB MPSIMOYIOJBbHON, TPEYTOJIbHOW M TparelueBUIHON
(GbopMBI B MaHE OT JEHUCTBUS COCPEIOTOUYCHHBIX, PABHOMEPHO pPACHpPEICIICHHBIX HArpy30K H
ITaMIia OMPENeNIoTces mo ¢opMyliaM, npuBeneHHbIM B Tabu. 4. IllupuHa snemeHTa NpUHSITA
paBHOH b.

[Ipuaumaem cnepyromiee npaBuiao 3HAKOB. llepemenieHne B TOYKE i, BBI3BAHHOE CHIOW Xj,
MOJIOKUTENBHO, €CJIA OHO I10 HAIPaBJICHUIO COBNAJAET C HampaBieHueM cuiibl Xj. [lepememenue B
TOYKE Kk, BBI3BAaHHOE CHWJIOM JXj, TOJOXXUTEIHHO, €CJIIM OHO II0 HAMNpPaBJICHUIO COBIATAET C
HarpaBJeHUEM CUIIbI Xx, U OTPULIATENLHO, €CJIM HA000POT.

25. 3navyeHus cABUroBBIX cuil X U K, IeWCTBYIOIIMX 110 BCEM TUIOCKOCTSAM YJICHEHUSI OCHOBaHMS,
ONPEACIISIIOTCS U3 PELICHUS] CUCTEMbI YPaBHEHU.

26. Ilepememenus Si(X;) m Si(Yi;) HA TpaHMUIIAX HArPY>KEHHOTO (PYHIAMEHTOM JUCKPETHOTO
3JIEMEHTAa OCHOBAHUSI OT BHEIIHUX HArpy30K, JEUCTBYIOIIMX HAa JUCKPETHBIA DJIEMEHT, U
CIABUTOBBIX CWJI X; M Yj, Ha €ro rpaHuIiax OmpeaessaioTcs Mo GpopMyiaM, MPUBEICHHBIM B Ta0. 4.
[Tepemenienre Moa0KUTEIBHO, €CIIM OHO HAIIPaBJICHO BBEPX.

27. CaBuroBble CHWJIBI Ha TpaHULAX HArpy>KEHHOTO »JJEMEHTa NpPU €ro €IUHUYHOM

OCTYNaTEIbHOM MEPEMEIICHUN

- .,'k'_*'C:|:l

S

, OIIPEIEIIAIOTCS 110 opMyJIam:
o I cxeMe wieHeHuss OCHOBAHUS
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Puc. 4. Cxema 1711 onpeaesieHns1 KpeHa (pyHAaMeHTa
28. Ocanka pyHmamenTa onpenensieTcs mo popmye
D ¥
pAEF IS
(D)

rne XC - cyMMapHasi )KeCTKOCTh OCHOBaHMS, oTpeiessiemMas o popmyie
D C=Cixixh
; [ 1 b - COOTBETCTBEHHO JJIMHA U IIUPHUHA (PyH/IaMEHTa;

X
7

- CIBUTOBBIC CHJIBI Ha TI'paHHLax (bYHHaMCHTa npu €ro CIANMHUYHOM IICPEMCIICHUU. Cunel

IMOJIOKUTCIIbHBI, CCJIM HAIIPABJICHBI BBEPX.




29. Kpen pyHnamenTa i B JaHHOU MJIOCKOCTH 1O | cxeMe usieHeHUs] OCHOBaHUS ONPeAEIseTcs 10
dbopmyre

2 4= 1))
) Misw =02

i

(32)

rae M - MOMEHT BHEIIHMX CWI B JJAHHOU IUIOCKOCTH; €] - paCCTOSIHUE OT Hadajaa KOOpAUHAT 10
PaBHOACHCTBYIONIEH AMIOPHI MEPEMEHHBIX KOA(PQPHUIMEHTOB >KECTKOCTH OCHOBAaHHMS B JaHHOM
IUIOCKOCTH, pHC. 4. onpeensieMoe mo ¢popmyiie

STt Tii-e) tr+ 1)1

ZCiEiEiEiE

&

eo - ornpeiensieTcs o popmysie 18, Tabn. 4;

[dg=1)
—peaKTI/IBHHﬁ MOMCHT COIIPOTHBJICHHUA OCHOBAHHUA KPCHY B I[aHHOﬁ IUIOCKOCTH IIPpU CAMHHUYHOM
BEPTUKAJILHOM IIEpEMELICHUU 0oJiee YAaleHHOM KpaiiHell KpoMkM (yHJaMeHTa IIpU KpeHe,
onpesenseMblii o GpopmyJe
Yi+r. &

S, .
Mug-n= (EI +€'2)1+ +EI[1_E_2£)IEV|X|+}GX1)
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Kpen ¢ynnamenta B ganHo# miockoctd 1o Il cxeme ujieHEHHs] OCHOBAHMS ONPEIEINAETCs 10
dbopmyre

= (S -8
33)
rac Si - 0CaJKh IIPUMBIKAKONIUX K (i)YHI[aMeHTy AUCKPCTHBIX JJICMCHTOB OCHOBAHMNA,
onpenensieMble o popmyiie
S: = ﬁlrl].(]{l
(34)

&

- TIepeMeIeHUE OT €AMHUYHOM CIBUTOBOM CHIIBI KPOMKH IPUMBIKAIOIIETO JUCKPETHOTO JIEMEHTA,
onpenensiemoe o Gpopmynam Tad. 4.
30. Koo pummeHThI )KeCTKOCTH OCHOBaHUS (PyHIaMEHTa ONPENEISIFOTCS 1o (hopmyJie

Xl(é'_““ +é'_j“;£"“:|+(é"’“ +:3_"‘T) N

K[x,y)=iff|r+ Sb(l—e'm)
. 4 (é'""” +E'ME"°J)+ Vg™ [é'"‘” +c3"’"’)
Sifl-e72 |

(35)

B dopmyne (35) 3nauenus 1, b, Cifu a= 1/S cooTBETCTBYIOT Harpy>k€HHOMY
(GyHIaAMEHTOM TUCKPETHOMY 3JIeMeHTy. Hayasio KoopuHaT MPUHUMAEM B BEpXHEM JICBOM YTy
¢dbyHIamenTa.



Jlns yciaoBuil INIOCKOM 3aa4M B TE€X ClIydasiX, KOIla HHTETPAJIbHBIE TapaMETPhl HATPY>KEHHOTO
(i)YH,Z[aMeHTa nu HpI/IMbIKaIOHH/IX DQJIECMECHTOB HE€ OJWMHAKOBBI U Ha HOBerHOCTI/I HpI/IMBIKaIOH_[I/IX
DJICMCHTOB Harpy3KI/I OTCYTCTBYIOT, KOSCb(l)I/IHI/IeHTI)I JKECTKOCTHU OCHOBAHUA OHp@}IGJ’IﬂIOTCH 110
YIPOIIEHHOH hopmyIie
ol e L PP (E-m +E|x|:5—:'t':lj

5 1-¢7%

K[x,y)= e +
(36)

rae
le
oy

, | - COOTBETCTBYIOT Harpy>xeHHOMY (QyHIaMEHTOM THCKpeTHoMy snemeHnty; Ci| u S - To e,
MIPUMBIKAIOIIEMY JJIEMEHTY.
31. Peakiiuu 0CHOBaHUS ONPEIEISIIOTCA 110 hopMyJie

R(x,y) = K[I,.}’)(S + M{x,y)) (37)

DI

Ady

- TOTIOJTHUTENIbHAS OcaZKka pyHIaMEHTa OT KPEHOB B 00€UX MIOCKOCTSX.
Pacuer ocHoBaHus1 pyHI1aMEHTA, PEKOHCTPYHPYEMOI0 ¢ pacliMpeHHeM MOA0IIBbI

32. Ilpou3BoauTCS YJICHEHHWE OCHOBAaHMs Ha IUCKpeTHble 3ieMeHThl 1o I cxeme. Ilpu stom
JMCKPETHBII 3JIEMEHT, Harpy>KeHHbI PEKOHCTPYHpYEMbIM (yHIAaMEHTOM, BKIIIOYaeT rabapuThl
(dbyHIaMeHTa J10 €ro pacIiupeHus U paclIupseMylo 4acTh pPUC. S.

BrimonHsgeTcss pacdyeT OCHOBaHMs, PEKOHCTPYHPYEMOro (QyHIaMEeHTa B COOTBETCTBUHM C
ykazaHusiMu oo. 16-25. [pu sToM aedopManimoHHble XapakKTepUCTUKN U MHTErpaJIbHbIE TapaMeTphl
Harpy>KeHHOM 30HBI OCHOBAHUS OIPEIEISIFOTCS Pa3[esIbHO JUIsl YIPOUYHEHHOW 30HBI B OCHOBAHWMHU
cyllecTBymolel dvactu (QyHIaMEHTa M HEYNPOYHEHHOH 30HBI Ha Y4YacTKe paCIIMPEHHUs
¢byHIamMeHTa.

33. PaccMaTpuBaeTcsl JUCKPETHBIM 3JEMEHT OCHOBAHUS PEKOHCTPYHPYEMOro (yHIaMEHTA.
[ToBepXHOCTB 3JIeMEHTa IPUHUMAETCS] CBOOOAHOI OT pyHIaMeHTa.

K rpanunam ssneMeHTa MO €ro BHEIIHMM KPOMKaM IPUKIIAJBIBAIOTCS 10 BCEMY NEPUMETPY
CIABUTOBBIE CUJIBI X; U Y; IIOJyYEHHBIE U3 PEILIECHUS CUCTEMBI YPABHEHUM.

B mockocTH paszena OCHOBAaHUS MEXIY CYIIECTBYIOIIMM (YHAAMEHTOM M pacIIUpsIeMOil
4acTbIO BBOJIUTCSI HEU3BECTHAS CABUroBas cuiia Xo.

34. CocraBinsieTcsi ypaBHEHHE COBMECTHOCTHU Ae(opMaIinii 3J1eMEHTOB OCHOBAHHSI B IJIOCKOCTH
COIPSDKEHHSI CYIIECTBYIOIIEH U pacIIupseMoii yacteil pyHnamenTa u onpeaensercs cuia Xo.

35. IlpousBoauTcs pas3feieHUE CIABUTOBBIX CHJI Y Ha CHJIbI, NPUXOJAAILIUECS OTAEIBHO Ha
anement (i + 1) u (i + 1), mo popmynam :

FI[:H] =Fli
e + L
(38)
.T(?l(le: }71— Yl(Hlj
(39)

AHaJOTUYHO ONPEACIISIIOTCS
Fin+l] i _Y?n+l]‘

36. Ilepemerienus s (x, y) ONpeNEsIOTCS pa3eiabHO OT KaKJI0OM CUJIbI HAa TPAHUIAX y4acTKa Mo
dopmyne (11), a 3atem cymmupyroTcs. Hauano KoopIuHAT IPUHUMAETCSI B JIEBOM BEPXHEM YTITy
pEKOHCTpYHpyeMOro (hyHIaMeHTa.
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Puc. 5. Cxema u1s1 pacuera pyHIaMeHTa, PEKOHCTPYHPYEMOI0 ¢ pacliMpeHneM MoJ0MIBbI
a - pacyeTHasl cXeMa OCHOBaHMs; 0 - pacyeTHasl cXeMa OCHOBAHMS /IS OIIPe/ieJICHHs CIBUTOBOI CHJIBI Xo; B -
3MI0Pa NepeMeHHbIX KOA(PPUIHEHTOB KeCTKOCTH; T - pa30MBOYHAsI CeTKA KOHTAKTHOM MOBEPXHOCTH; /I - CXemMa
JJIs1 onpe/iesieHMs1 KpeHa; 1 - cymecTByomuii gyHaaMeHT; 2 - paciiupsieMasi 4acTb (pyHaameHTa

37. KoapummeHTs! KeCTKOCTH OCHOBaHUS CYIIECTBYIONICH YacTH (PyHIaMEHTa ONPEACISFOTCS
o gopmyie

K(z.y)=5x.y)C
(40)

KoadduumeHTh! KeCTKOCTH OCHOBaHHS PACIIMPSIEMON 4YacTH (yHIaMEHTa OMPEICIISIOTCS 0
dbopmyre

Kfx,y)=Sxy)C.
(41)
38. Ocanka ¢ynmamenta omnpenensiercs mo dopmyne (31), rne XC - cymmapHasi )KeCTKOCTh
OCHOBAHUsI PEKOHCTPYHUPYEMOro (GyHIaMeHTa, orpeaessieMas o GopmyJie

¥ 0= O]+ Ciox o
|:-_-ff||:

- TapaMeTp COMPOTUBJICHUSI OCHOBAHUS pacIIUpPSIeMOl YacTu pyHIaMEeHTa CXKATHIO; le U be - JUTMHA
U IIMPHHA paciiupsieMol yacTu (yHIaMeHTa.

39. Kpen dynmamenta onpenensercs no dopmynam (32, 33). PaccTosiHue e; M peakTUBHBIN
MOMEHT

T =)
OTIPECIISIOTCS PHOIMKEHHO HA OCHOBE paCWJICHEHUS IUIOmaar GpyHIaMeHTa Ha MPSIMOYTOJIbHBIC
y4acTKH 10 popMmyIiam:

S LhK X,

_ 4
Zji"biKi
A

2

(42)

rae /i u bj - COOTBETCTBEHHO JUIMHA M LIMpPUHA YYacTKOB, HA KOTOpBIE pa30OMBAETCs IUIOIMIAIb
dbynnamenTa; Kj - cpefHee Al y4acTKOB 3HAYCHHE NIEPEMEHHBIX KOd()PHUIIMEHTOB KECTKOCTH; X; -
paccTostHue OT KpaliHel KpoMKH (pyHIaMeHTa 10 cepeluHbl Y4acTKa;
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Mrm-n =

(43)
40. Peakiuu ocHOBaHUs onpenensieM o ¢opmyne (37);
MNPUJTOXKXEHHUE 2
V3J1b1 CONPAKEHUSA 3TTeMEHTOB COOPHO-MOHOJIMTHBIX 00J1er4YeHHbIX (PYHIAMEHTOB

Homepamu 1-6 moKkazaHbl pPEKOMEHIyEMBIE COMPSHKCHHUS  DJIEMEHTOB  (yHIaMEHTOB,
MO3BOJISIOIINE TPOU3BOJUTH CTPOUTEIHLHO-MOHTAXHBIE PA0OOTHI HHIyCTPUATBHBIMU METOIAMH.
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Puc. I. PacueTHasi cxemy y3./1a CONpPSI>KEHUH PaMbl
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Puc. 2. ¥Y3iabl conpsizkeHus cTeHbI (KOJOHHbI) ¢ HUKHEH QyHIaMeHTHOI MJInTo’

a, B, I - cOeJUHeHHEe HUKHEel NJIUTHI CO COOPHBIM 3JIEMEHTOM; 0 - TO Ke ¢ MOHOJIUTHBIM; 1 - pyHAaMeHTHAs
ILUIATA; 2 - BBIPYOJIeHHOE THe3/10; 3 - IeMEeHTHBIN PacTBOP; 4 - CIIOPHAsl KOJIOHHA (MaHeb); S - BUOpo3aueKkanka
LleMeHTHBIM PACTBOPOM; 6 - CKBasKMHA; 7 - BLIIIYCKU apMATYpbl: 8 - MOHOJIMTHAsI cTeHa (KOJIOHHA); 9 -
apMaTypa MOHOJUTHOI cTeHsbl; 10 - 3akaaanas yactb; 11 - cBapka Ha MoHTaxke; 12 - MOHOIUTHAS Ha0eroHKa
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Puc. 3. Onupaiine pureist Ha CTeHY WJIM KOJOHHY
a - coelMHEHMe ¢ MOMOLIbIO CTSKHBIX MY(T; 0 - C IOMOIIbIO YTOJKOBBIX HAKJIAA0K; 1 - KOHCOJIb; 2 - pUrenb; 3 -
BBIIYCKH apMaTyphbI: 4 - cTSzKHas My@Ta; 5 - HeMeHTHBII pacTBop; 6 - 3aK/JaHAsA YacTh; 7 - apMaTypa pureJs;
8 - Hakynanka; 9 - yrosiok; 10 - cBapka Ha MOHTAaKe

L}

Puc. 4. CoequHeHnne 3JieMEeHTOB CTEHBI B ILJIaHE
a - HOBOE CTPOUTEIbCTBO; 0 - peKOHCTPYKLMS; 1 - cOopHasi skejie300eTOHHAS NaHeJIb; 2 - HAKJIAJHas YacTh; 3 -
apMaTypHbIe CTepP:KHU; 4 - CBapKa HA MOHTAaKe; S - 2JIeMeHT CyleCTBYIOIIel cTeHbI; 6 - 60J1T; 7 - oTBepcTHE; § -
LIEMEHTHBII pacTBoOp; 9 - MIBeJIepbI



Puc. 5. HapamuBaHue cyuecTByouei CTeHbI 10 BbICOTE
1 - cymiecTBYIO1IAs CTEHA; 2 - CKBAKUHA; 3 - BUOPO3aUyeKAHKA IIeMEHTHBIM PACTBOPOM; 4 - BBIIIYCKH apMaTypbl;
5-cBapka Ha MOHTAaxke; 6 - cOOpHAas MaHeNb; 7 - 3aKJIA/JIHAS YaCTh; § - HeMEeHTHbII PacTBOP; 9 - NPOKJIAAKH

Puc. 6. Y3es onHpaHus BepxHeil IJMTHI (pyHAAMEHTa HA CTEHY WJIHM KOJOHHY:
a, 6, B - IPU HOBOM CTPOUTEJbLCTBE; I - IPH PeKOHCTPYKIMH; 1 - cTeHa (KOJIOHHA); 2 - BLITYCKH apMAaTyphbl; 3 -
MOHOJINTHBIN #Ke1e300eTOH; 4 - COOpHBIE IVTUTHI; 5 - MeTATINYeCKHe KOCBIHKH; 6 - 3aK/1agHast 4acTh; 7 -
apMaTypHbIe HAKJIAIKH; § - BaHHasA cBapKa (cTs:kHas My(dTa); 9 - cBapka Ha MOHTa:ke; 10 - oTBepcTHE B CTEHe;

11 - mBesiep; 12 - crsizkHOi 0041T; 13 - HeMeHTHBIH pacTBOp; 14 - cylmecTBY0OIAs cTeHA (KOJOHHA)

HNPUJIOXEHHUE 3
IIpumep pacuera peKOHCTPYKUMH (pyHIaMeHTA MO 000pyA0BaHMe

Tpebyercs pekoHCTpyupoBaTh (yHAaMEHT TOJ JBe pabouux KIETH CpPeJHECOPTHOTO
MPOKATHOTO CTaHa MPH MOJHOM 3aMeHe 000PYI0BAHMS.

Hcxonanble JaHHBIE 1JI51 MPOEKTHPOBAHMS

CuTyallMOHHBIN TUIaH y4yacTKa IieXa C PeKOHCTPYUPYEMbIM (YHIAMEHTOM IMpHUBEAEH HU pHC.1.

UYepTexku CylIecTBYOLIET0 pyHAAMEHTa, JaHHbIE O Harpy3kax (MMyHKTHPOM yKa3aHa 30Ha JeHCTBHS
Harpy3KkH) IpUBEJIEHB] HA pUC. 2-4.
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Puc. 1. CuryauMoHHbIH IUVIAH YYACTKA € PEKOHCTPYMPYEMbIM (PYHIaMEHTOM
1 - pynaameHT noja o0opyAoBaHMe; 2 - pEKOHCTPYMPYeMblil (pyHIaAMEHT
f Fy 1
| L | | |
| | ) [ | !

_,5 N -_:!'j

60 _,.jﬂlﬁ.p._i&.f
- _1'___._.__ —d

i

|

|

F

|

E

83

i

R L %f o0z |} 500
- 3002 ~ 400 A0 Al 000 s LS
@ @ @ [ 5 (6)

Puc. 2. [1nan BepxHeil IVIMTHI CYyIIECTBYIOLEr0 (PYHAAMEHTA ¢ HATPY3KAMH OT T€XHOJIOTMYeCKOIo
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Puc. 3. CymecrByromuii pynnament. Iliian Ha otmerke - 5,8 m
1 - pazoupaemasi 4acTh; 2 - COXpPAHSAIOLIASCH YACTh



Puc. 4. CymecrByomuii pynaament. Pazpesbt
1 - pa3oupaeMas 4acTh; 2 - COXpAHSIOIIAACHA YACTh

CrpoutenbHOe 3a/aHNe, Ha MPOSKTHPOBAHUE PEKOHCTPYHUPYEMOTo (pyHIaMeHTa C JaHHBIMU O
Harpy3kax, IpUBEJICHO Ha pUcC. 5-7.

JUTMTeNnpHOCTh DKCIUTyaTalliy cymecTBytoniero gysaamenta 20 ner. PeMOHTOB, ycuiieHW u
M3MEHEHUH TepBOHAYAIBHON cXxeMbl (pyHIaMeHTa 3a BpeMs SKCIUTyaTallid HE TPOM3BOHMIIOCE.
PesynbTarel oOcieoBaHus COCTOSIHHSI CYIIECTBYIOIIETo (yHIaMeHTa: kiace 6etona - B20, kmacc
npoaoiabHoi apMarypsl - Alll, kiacc nonepeunoii apmarypsl - Al. Koppo3uu 0etoHa u apmaTypsl
He HaOIrogaeTcs.

ey maermu NI

Oco waer N2

Tz

Puc. 5. Ilinan BerHeﬁ IVIMTBI PEKOHCTPYUPYEMOT'O q)yHZ[aMEHTa C HArpy3xkaMu OT TEXHOJOIrH4Y€CKOro
000py10BaHust
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Puc. 6. Pexoncrpyupyemsblii pynnaament. Ilinan Ha ormerky - 5,8 m

VYciioBusl MPOM3BOACTBA PadOT HA TUIOIIAIKE: MPOJODKATEIIEHOCTE OCTAHOBKH MTPOM3BOJICTBA B
Mepruosl JEMOHTaXa O0O0OpyNOBaHMSA, PEKOHCTPYKIMU (YHIAMEHTAa H YCTaHOBKH HOBOTO
o0opynoBaHusi o/kHA, ObITh He Oosiee 14 cytok. Ha mepmon cTpouTenbHO-MOHTaXHBIX padoT
MOXET OBITh MUCTOJIb30BaH OuH 30-TOHHBIH MOCTOBOW KpaH, ACHCTBYIOIIUN B CTEHOBOM IIPOJIETE.
[Ipy BBIMOTHEHWH CTPOUTEIHHO-MOHTKHBIX PAadOT BO BpeMs OCTAHOBKH IPOHM3BOJCTBA
OpraHM3yercsi TPEXCMEHHas paboTa, B JOOCTAHOBOYHBIM Mepuoj padoTa MPOU3ZBOIUTCS B OJHY
cMeHy. Bronp cymectByromero QyHaamMeHTa ecTh BO3MOXKHOCTH PACIOJIOKEHHUS CKIIAJACKUX
TUTOMIAZIOK ISl MaTephajoB M TPOXoJa I MEXaHW3MOB. lIpuMeHEeHHe B3pBIBHBIX paboT
HCKJIIOYEHO M3-3a OOJIBIIOr0 KOJMYECTBA HWHKEHEPHBIX COOPYKEHUH, PACIOJIONKEHHBIX BOJIW3U
PEKOHCTPYyHpyeMOro (yHIaMeHTa.
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Puc. 7. Pexoncrpyupyemslii pynaament. Paspessbl
1 - HagcTpOeHHas YacTh

OcHOBaHUE - CYTVIMHKH CO CJICIYIONIMMU XapakTepucThukamu: y = 18,5 KH/M3; I1=03; e ==
0,95; v=0,3; E =17 Mlla; Es = 40,2 MIla.

Br100p paunoHaIbLHOIO peneHnsi peKOHCTPYKUMHU PyHIaMeHTa

Ha ocHOBe ananm3a MaHHBIX JUISI TPOCKTUPOBAHUS PACCMATPUBAIOTCS CIEAYIOIIUE TIAThH
BApUAHTOB PEKOHCTPYKINH (PYHIAMEHTOB:

1 cTreHuaThI PyHIAMEHT C MOHOJIUTHBIMU CTEHAMHU W BEPXHEH TUIUTOM;

2 cTeHuaThlil GyHIaMEHT cO cTeHaMU U3 010k0B Y JIb 1 cOOpHO-MOHOIMTHON BEpXHEH TUITUTOM;

3 creHuaThIil GyHIAMEHT cO CTeHaMU U3 0;10k0B Y J[b 1 MOHOTUTHOM BEepXHEH TIITUTOM;



4 creHyaTblii (QyHIAMEHT CO CTEHaMH W3 COOpHBIX >K€JIe300€TOHHBIX MaHesned U cOOpHO-
MOHOJINTHON BEPXHEH IUINTOM;

5 creHuaThli (QyHIAMEHT CO CTEHAMHU M3 COOPHBIX ’KeIe300€TOHHBIX MaHesled U MOHOJIUTHON
BEPXHEH TUIUTOM.

Jlig BceX BapUaHTOB PEKOHCTPYKLMHU KPEIUICHWE CTEH K HIDKHEH CYHIECTBYIOLIEH IUIMTE
IIPEyCMAaTPUBAETCSL ¢ IMOMOIIBIO APMAaTypPHBIX CTEP)KHEH, YCTaHABIMBAEMBIX B IPOCBEPJICHHBIC B
IUINTE CKBa)XMHBI HA OJIOKCHUIHOM Kiee. HarpyxeHue KOHCTPYKIMM NPOU3BOLAT TOCHE
noctrxeHust marepuanamu 70% npodHocTtu (0€ToH - 3 CYTOK, Kie - 1 cyTkm).

Pazbopka cymiecTBYOIMX KOHCTPYKLUUH Mpeanojaraercss OTOOMHBIMM MOJOTKaMH MU
0OETOHOJIOMaMHU.

Jlns Bcex BapMaHTOB pa3pabOTaHbl MPOEKTHI MPOM3BOJACTBA padOT, B KOTOPHIX YCTaHOBJIEHO
BpeMs, He00X0AUMOE JUIsl PEeKOHCTPYKLUHU (PyHIAMEHTa, U OIpeJlesIeHbl TEXHUKO-3KOHOMUYECKHE
MoKa3aTeIl pacCMaTPUBAEMbIX BAPHAHTOB PEKOHCTPYKIMH (DyHIaMEHTA.

B pesynbrate aHanM3a TEXHMKO-DKOHOMHUYECKHMX IOKa3aTelell K pabouemy MpOeKTUPOBAHMIO
MIPUHAT BapUaHT 5 - cTeHYaThlil (yHJAMEHT U3 COOPHBIX KeJIe300€TOHHBIX MaHeNeld 1 MOHOJIUTHOM
BEpXHEH MIUTON Kak 3()(PeKTUBHBIN U yAOBIECTBOPSAIOLINH 3aKa34lKa M0 CPOKAM PEKOHCTPYKIMH U
CTPOUTEIBHO-MOHTAKHYIO OPIaHU3aLMIO 110 BO3MOKHOCTH €r0 UCII0JIb30BaHUS.

Pacuyer ¢pynnamenra

Pacuer ¢pyHgamMeHTa BBIOIHIEM JJIS TPEX CTAIUH €ro peKOHCTPYKIIMU.

1. HanpsikeHHoe cocTosiHUE (pyHAaMEHTa Mepe]] peKoOHCTpyKuuei. JleMoHTax 000py10BaHHUs.

Jlnist perieHust 3ToM 3a/1a4u ONpeesstoTes: KO3 PUIMEHTHI KECTKOCTH OCHOBaHUs (yHJaMEHTa,
PAacIOJIOKEHHOTO B PSAY OXHOTUIHBIX (yHAaMeHTOB. OCHOBaHME NMPUHUMAETCS YNIPOYHEHHBIM B
30HE Harpy>keHusi 1 00bIYHOE IPUPOJIHOE - BHE 30HBI Harpyxxenus (I ctaaus).

[Ipu 3TOM paccmarpuBaroTcs cieayromue gas3pl pacyera:

(hyHIaMEHT 10 peKOHCTPYKINU (B TIEPUOJT YKCILTYaTaI|H );

(yHIAMEHT Tepel PEeKOHCTPYKIMEH, HMCIBITHIBAIONINN OOKOBOE NaBJeHHWE TpyHTa (OTKOIKa
IpyHTa B OCsiX 1-6) B mpo1iecce IKCITyaTalu;

TO K€, C YUETOM JIEMOHTaka 000py10BaHUSI.

2. HanpspxkeHHOE cocTOosTHUE YacTh (DyHIIaMEeHTa, OCTAroIIeiCs mocie pa30opku (B COOTBETCTBUH
C MPOEKTOM PEKOHCTPYKIMH (HyHIAMEHTA).

Pacuer BeneTcst 10 N3BMEHEHHOM CTaTUYECKON CXEME U C YUETOM 30HbI YIIPOUHEHUSI OCHOBaHMUSI.

B ocraromeiics vactu (yHaameHTa B pe3yJbTaTe€ YAaCTUYHOM €ro pa30opKH MPOUCXOIUT
nepepacnpeeieHie yCUIni, BbI3BAaHHOE CHATHEM Harpy3oK BCJIEICTBUE yAaJCHHUS 3HAUMTEIbHOU
yacTu (pyHAaMEHTa, U U3MEHEHUEM CTaTHUECKON cXeMbl (pyHaaMeHTa.

C npyroil CTOpPOHBI, B OCTaroIIeicss 4YacTH, KaK COCTaBHOW YacTU PEKOHCTPYHPYEMOIO
(GyHIaMeHTa, BO3HUKAIOT OIOJHUTEIbHBIE YCHIMS OT HOBBIX (JONOJIHUTENIBHBIX) HArpy3oK Ha
PEKOHCTPYHPYEMBIH (DyHIaMEHT.

[TosToMy HEoOXOAMMO 3HaThb CyMMapHblEe YCWIHA B (pyHIaMEHTe, B OCTAIOLICHCS €ro 4acTH,
paboTaroleil COBMECTHO C HOBBIMHU YacTSMHU B €JUHOHN cUCTEME. DTO MO3BOJIUT PEIIUTh BOIPOC O
HEOO0XOMMOCTH YCHJICHHSI 3JIEMEHTOB CTaporo (GyHJaMeHTa UM OCTaBUTh €ro B MPEXKHEM BHJE -
0e3 yCHIICHHUS.

Crnenyer BBINONHUTH pacyeT oOcTarollelcs vacTd (yHIaMEeHTa Ha MNPUXOJAIIMEcs Ha Hee
Harpys3KH.

HenocpeacTBeHHO BBINOJHUTH TAKOM pacdyeT HE MPEJCTaBIAETCS BO3MOXKHBIM. YCWIHSA B
ocraromieiicss 4Yactd (yHIAMEHTa MOTYT OBbITb ONpeZeNeHbl KaK pa3HOCTH YCWIMH B
cyluiecTBymomeM (yHIaMeHTe 10 ero pekoHcTpykuuu (I cragus) M ycunuii, BO3HUKAIOLIMX B
(yHIaMEHTE OT CHATHS Harpy3Ku ¢ yueToM jaedopmanuii noabema ocHoBanus (11 cragus).

3. HanpsikeHHOE COCTOSIHUE PEKOHCTPYUPYEMOTO (pyHIaMeHTa.

Jlnist onpeneneHus: HapsKEHHOTO COCTOSTHUSI PEKOHCTPYUpPYyeMoro (yHIaMeHTa MPOU3BOIUTCS
€ro pacyer M0 HOBOM cXeMe Ha JIOTIOJIHUTEIbHBIE HArPy3KH CBEPX T€X, KOTOPbIE OBUIM MPHUIIOKEHBI
paHee K ocTaBIleiics yacTu cyuiecTBytomero ¢pynaamenta (111 cragus).

Taoauna 1

ITokazarenu Craquu pacuera
1 | o | m




Jnuna dynnamenra /, M 18 16 16

[Hupuna pyngamenta b, m 10,8 10,8 10,8
PaBHozelicTByromas Harpyska N, kH 15490 -9650 11330
MowmenTt cun M, kH * m -3650 9730 -9260
Cpennee naBieHue Ha TPYHT p, klla 80 56 65,4
upuHa miomaay 3arpyskeHus u3 Tpex GyHIaMeHTOB B, M 18 18 18
TonmumHy MHEHHO-IeGopMUpyeMOro ciiost H B 30He HarpyKeHUs 9,4 6,8 8
omnpejernsieM 1o Gopmyite (8) nmpui. 2 CHull 2.02.01-83.

[IpuHUMaEeM TONIIUHY JIMHSHHO-IEPOPMUAPYEMOTO citost H 9,4 9,4 9,4
TonmuHy MUHEITHO-TePopMHEpYeMOro ciios H B HEHarpyKCHHOU 30HE 15,85 15,85 15,85

OCHOBaHHSA orpenersieM 1o Gopmyne H] = H + d, tne d = 6,45 m -
riryOnHa 3a7m0XeHns GyHIaMeHTa

Monyns nedopmaniuu ynpoyHeHHoro rpyHra £y, Mlla, B - - -
HEeHarpy»KeHHOI1 30He OCHOBaHus onpeelsieM 1o dopmyde (3) npu. 1.
r= 1,235 omnpenernen mo Tadu. 3 mpuir. 1 25,3 - -
Monynas BropuuHoit fedopmanun Ef;, MIla, B Harpy>KeHHO#H 30He - 60 60
ocHoBaHwMs onpezessieM 1o dopmyie (3) mpui. |
WuTerpaibHbIi MapaMeTp CHKaTHsl ONpeeIsieM Mo
dopmyde (4) npur. 1:

B 30He Harpyxenus CJf, kH/™> 2960 7020 7020
B HeHarpy>keHHoi 3oue Cy, kH/M 1180 2790 2790

WuTerpanbHbIi TapaMeTp pactpeiesInTeIbHON CIocOOHOCTH
onpenerseM 1o dopmye (5) mprw. 1:

B 30HE HAIrpy>KeHus Sf, M 1,5 1,5 1,5
B HEHArPy>KEHHOH 30HE S, M 2,6 2,6 2,6
Kosddunment ar= /S 0,667 0,667 0,667
Koapdunument a= 1/S 0,385 0,385 0,385

Pesynpratel pacuera no - cragusam I, II, III cymmupyrores. IIponsBoaurcs nmpoBepka cedeHui
CYILIECTBYIOIIEH YaCTU IO CYMMAPHBIM PACUETHBIM YCHIIHSM.

Pacuer k03¢ pUUINEHTOB KeCTKOCTH OCHOBAHMS

[Ipu pacuere KOAPDUIMEHTOB KECTKOCTH OCHOBAHUS PEKOHCTpyHpyemoro (GyHIaMeHTa
YUUTHIBAEM BIIMSIHHE TOJBKO JBYX ONMMKAMIIUX K HEMY COCEAHMX (DyHAaMEHTOB (M0 OJAHOMY C
Ka)X70W CTOpoHbl). Brnusinue Oonee yaneHHbIX pyHAAMEHTOB HE YUUTHIBAEM.

Pacuer riyOuHbl 30HBI JAePOPMHpPOBAHUS OCHOBAHUS, Ae()OPMALMOHHBIX XapaKTEPUCTUK U
MHTETpalIbHbIX TApaMeTPOB IS TPEX CTaAUN pacueTa MpUBEACH B Ta0I. 1.

1. Craagus. Pacyer ocHoOBaHMsI cymiecTByomero gyniamMmenrta

PexoncTpyupyemslii ¢pyHIaMEHT pacronaraeTcsi B MPOTHXKEHHOM psany ¢dyHIamMeHTOB. BBumy
ATOTO pacyeT MEePEeMEHHBIX KO3((UIIMEHTOB >KECTKOCTH OCHOBAHUS MPOU3BOINM JJS YCIOBHM
TUIOCKOM 3a71auu - BBIIETISIEM MOJIOCY OCHOBAHHUS €IUHUYHON MIMPUHBL. B MIOCKOCTAX MPUMBIKaHUS
(yHIaMEHTOB B psSAYy BEPTUKAIbHBIE CHUJIbI B3aMMOJACHCTBHS paBHBI Hym0. Cxema 4YJIeHEHUs
OCHOBaHUS Ha IMCKPETHBIC JIEMEHTHI ITPHUBEICHA Ha puC. 8.
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Puc. 8. Cxema 4jieHeHHs] OCHOBAHHSA HA THCKPeTHBIE Y1eMeHTHI. | cTaaus pacyera

ITo popmyie (36) mpua. 1 onpenensieM Ko PHUITUESHTHI )KECTKOCTH OCHOBaHUS (hyHIaMEHTa

Klx) =060+ LE0X20, 1 oen
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OHYCKaﬂ MaJibIC BCJIMYUHBI, I[10JTy9acM

K(I) = 2G40 Xl]- +0 693 (E—U.ﬁﬁ??f +E—ﬁﬁ?x(13—a‘:l)J
(1)
B nanpasiennu ocu Y ko3 GUIMEHTHI )KECTKOCTH UMEIOT MOCTOSIHHBIE 3HAUEHUSI.
IT cragusa pacyera OCHOBAHMA NPH YaCTUYHOM CHATHH HArpy30K ¢ pyHaaMeHTa

Paz0opke mo/uIexkuT BepXHss 4acTh (PyHAAMEHTOB, YACTUYHO (yHJAMEHTHAsI IUIMTA HA [IUPUHY
2 M ¥ MOJIHOCTBIO TOPIIEBAsA CTeHa (PyHJaMEHTA, IPUMBIKAIOIIAs K yJaJIieMON YaCTH IIJIUTHI.

[Ipsimoit pacueT ¢ nenpio onpeneneHus Kod(pQHUIMEHTOB XECTKOCTH OCHOBAaHUS OCTaroIeics
JaCTh HOOAOHIBbI MYyTEM pacdcTa IMpu CAWHUYHOM IMOCTYIATCIIbHOM HAIPABJICHHOM BBCPX
NepeCMCIICHUH, KaK U Ha I CTaaru, HC NPCACTABIIACTCA BOSMOXKHBIM, TaK KaK (byHIlaMeHTHaSI IIJIiTa
YaCTUYHO YOAIACTCA W OUCHUTL BJIMAHUC HAIPY30K CHUMAaeMOM YacTH TUTUTHI Ha OCTAarOMIYHOCA
THUM CHOCOOOM HE MPEICTaBIseTCS BO3MOXKHBIM. [loATOMYy MpOM3BOAMM pacdeT Ha JeHCTBHE
CHUMACMBbIX HArpy3oK C Yy4€TOM H3MCHCHUA KOHTaKTHOM IIomaiu. 3HayeHus CABHUI'OBBIX CHIJI
BSaHMOHeﬁCTBHSI MCKAY HAUCKPCTHBIMHU DJJICMCHTAMU OCHOBAHUA OHNPCACIACM NpU CAUHUYIHOM
NepeMEeIIeHNH OCTAIOMIEHC YacTH IUIMTHI, HANpaBJICHHOM BBEPX, a 3aTeM OIpelessieM
nepeMeHHble KO3()(PUIINEHTHI KECTKOCTH OCTAIOIIEHCS YaCTH TUIUTHI.

Ynenenue OCHOBAaHUS Ha JAUCKPCTHBIC J3JICMCHTHI, 0003HaueHne 3JICMCHTOB, HAIIPaBJICHUC U
0003HayeHue CABHUT'OBBIX CHIJI BSaHMOﬂGﬁCTBHﬂ, Harpy3Kku Ha 3JICMCHTBI HPHUBCACHLI Ha PHUC. 9.
Pacuernas cxema npuseznena Ha puc. 10.
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Puc. 9. Pacuernas cxema. Ilnan. Il cragus pacuera
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Puc. 11. Cxema (l)sz[aMeHTa C NPWJIOKCHHBIMU BHEHTHUMHU HAIrpy3KaMu U CABUTOBbIMH cuaamu.Il cragus
pacuera

CocraBisieM CHUCTEeMYy YpaBHEHHH COBMECTHOCTH JedopMamuidi JUCKPETHBIX 3JIEMEHTOB
cucTeMbl. B cucreme ypaBHeHUIl Harpy3ku Ha coceqHHe (DyHIAaMEHThI HE YYHTHIBAEM, MOCKOJIBKY
nepopMali OCHOBaHMsSI OT UX BO3EHCTBUSI JaBHO CTAOMIN3UPOBAIINCH.
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MIPUBEICHBI COOTBETCTBEHHO B Ta0I. 2, 3, 4. 3HAUYCHHUS Ojk U

Ap
ompenenensl npu Crr= 7020 kH/M> 1 S = S=1,5m.

[ToncraBuB B cucteMy ypaBHEHUN BENIWYMHBI KO3()(PUIIMEHTOB NMPU HEU3BECTHBIX U pa3pelluB
€e, MOoJIyyaeM CIEeyIolue 3HaueHusa caBUroBbIX cwil: Y12 = -188,4 xkH; X21 = - 83,9 xH; X22 =
-144,6 xH; Y27 =2007,3 kH; X31 =532,3 kH; X372 =-126,3 kH; X33 = 95,5 xH.

[lepemeniennst KpoMoK (yHAaMeHTa OT JCHCTBHUS CHJI, NPUIOKEHHBIX K Harpy>KeHHOMY
3JIEMEHTY OCHOBaHMUsI, puc. 11, onpenensem no ¢popMyaM, IpUBEIEHHBIM B Ta0J. 4 mpui. 1:

B IIJIOCKOCTH JIEUCTBUS CABUTOBBIX CHII Y22

S(72) = 650 =21 2007 3+126.3-95.5
1610577020

B IIJTIOCKOCTHU ,HGIZCTBI/IH CIABHUI'OBBIX CHUJI X32;
9730+(95.5+126 3)x(2-1.5)
10.8%16% % 7020/8

B INIOCKOCTH JEUCTBUS CABUTOBEIX CHJI X33

S(X) = 0.0044 - 0,00346 = 0.00094 5¢

CaBuroBble CUJIBI IIPU €IUHUYHOM ME€peMEIIeHnN (QyHIaMeHTa onpeenseM no gopmynam (27,
28) mpui. 1

T = 2007.3/0.0044 = 456 x10° xH [t
X =—126.3/0.00786 = - 1.6 x10° xH /¢
K= 95.5/0.00094 = 102%10% xH [as

[Iepemennbie KO3(PPUIMEHTHI )KECTKOCTH OCHOBAaHUS onpeesseM o gopmyie (35) mpu. 1

=0.0044

= 0.0044 +0,00346 = 000786 4

S(X =)= 0.0044 +

Tabauua 2
ITnockocth Ne Jnuna IMupuna | Ilapamerp | Ilapamerp Ne dii(i)x1 OJ,M ()13
JIeUCTBUSA JJIEMEHTa | DJEMEHTa, | DJIEMEHTa S, M Ci1,xH/ | dbopmyis x107,m
CUJIBI M CHJIA, M b,m M3
BbI3BIBAIONIAs
nepeMeIieHne
Yi2 12 0 18 2,6 2790 10) 0,0766 0,0998
22 10,8 18 1,5 7020 (16) 0,0232
X21 21 0 10,8 2,6 2790 10) 0,1276 0,1533
22 18 10,8 1,5 7020 16) 0,0257
X22 22 18 10,8 1,5 7020 16) 0,0257 0,1533
23 el 10,8 2,6 2790 (10) 0,1276




Y22 22 18 10,8 1,5 7020 (16) 0,0232 0,0493
33 10,8 16 1,5 7020 (16) 0,0261
X371 31 0 10,8 2,6 2790 (10) 0,1276 0,2286
32 2 10,8 1,5 7020 (12) 0,1010
X32 32 2 10,8 1,5 7020 12) 0,1010 0,1294
33 16 10,8 1,5 7020 16) 0,0283
X33 33 16 10,8 1,5 7020 (16) 0,0283 0,1559
34 0 10,8 2,6 2790 (10) 0,1276
Taoauna 3
IInockocTh Cuia, Ne njtemenTa Jmnaa [Iupuna No ik x1 Oj,M
IEeHCTBHS BBI3BIBAOIIAS JJIeMeHTa /, dJjIeMEHTA b, thopMyIBI
CHIIBI nepeMeIeHIHe M M
Y2 Xog 22 18 10,8 (21) -0,0073
X22 22 18 10,8 (21) -0,0073
Y22 22 10,8 18 (17) 0,0086
X1 Y2 22 18 10,8 (21) -0,0073
X22 22 18 10,8 a7 -0,0110
Y22 22 18 10,8 (21) 0,0073
X22 Y2 22 18 10,8 (21) -0,0073
X2] 22 18 10,8 a7 -0,0110
Y22 22 18 10,8 (21) 0,0073
Y22 Y2 22 10,8 18 a7 0,0086
X21 22 18 10,8 (21) 0,0073
X22 22 18 10,8 (21) 0,0073
X32 23 16 10,8 (21) 0,0082
X33 23 16 10,8 (21) 0,0082
Y22 23 16 10,8 a7 - 0,0097
X35 X32 32 2 10,8 13) -0,0500
X32 Y22 33 16 10,8 (21) 0,0082
X371 32 2 10,8 13) - 0,0500
X33 33 16 10,8 17 -0,0119
Y22 33 16 10,8 (21) 0,0082
X33 Y22 33 16 10,8 (21) 0,0082
X32 33 16 10,8 a7 -0,0119
Y22 33 16 10,8 (21) 0,0082
Tabauna 4
[TnockocTh Ne Jnnna Mupuna Harpy3ka, Ne Aip-1 Oj,M 2Ajp-1 Oj,M
JIEWCTBUS | 3arPY>KEHHOI'O | AJIEMEHTa | AJIEMEHTa BBI3BIBAIOLIAS hopmyIbl
CHUJTBI 3JIEMEHTa Lm b, m nepeMeleHne
N, M, q,
xkH kHwMm | xH'Mm
Y12 12 o0 18 - - - 10) 0 0
22 18 10,8 - - - 12) 0
X217 21 o0 10,8 - - - 10) 0 0
22 18 10,8 - - - 12) 0
X22 22 18 10,8 - - - 12) 0 0
23 ) 10,8 - - - (10) 0
Y22 22 18 10,8 - - - (12) 0 -7,955
33 16 10,8 9650 | - - 17) -7,955
X371 31 0o 10, - - - 10) 0 -11,396




32 10,8 82 - - 80 1) -11,396
X32 32 10,8 2 - - 80 1) 11,396
33 16 10,8 9650 | - - (14) -7,955 0,433
33 16 10,8 - 19730 | - (15) -3,008
X33 33 16 10,8 9650 | - - (14) -
33 16 10,8 - 9730 | - 15) 7,955 - 4,947
34 © 10,8 - - - (10) -
3,008
0
r _ =
K[x y)_ ?[:]2[:]_ 163‘{1[:'3 E—Uﬁﬁ?x +e 213320.66?:&* .\ 102}{103 E—Uﬁﬁ?ilﬁ—x} +e 21.33EI:IJSIS?|:1|S—?::| .
i 1[:1.8><1.5L 1 g% 10.8x1.5 1- g1
. 456><1D3 E-u;sls?,v +E—14.4EIZI.|S|S?J' . 455}{103 E—Uﬁﬁ?(lﬂﬂ—y} +E—14.4EI:I.|S|ST|:1IJB—J':|
16%1.5 1-g7 16%1.5 1-g*

Jlnist mpuOIMKEHHOTO pacyeTa B YCIOBUAX IUIOCKOM 3a1aun 3HayeHus K (X, y) B HampaBJICHUH Y
yCpenHsieM, MpeHeOpe kMO Majble BETUUNHBI ormyckaeM. [lomydaem

Kz, ) = 7020(1 - 0,141 297 1 0 8937567 1611 1 757
2)
III cragus pacyera OCHOBAHHMSA PEKOHCTPYMPYEMOIo (DYHIaMEHTa

Pexonctpyupyemspiii ¢GyHIaMEHT BO3BOJIUTCS HA OCTaBIIEHCS 4YacTH (PyHAAMEHTHOHM IIUTHI
pazmepoM 16x10,8 M. O0beM B 30HE U3BATUS YacTU (PYHIAMEHTA HA YIJAJIEHHOM YYacTKE IUIMTHI
pazmepoM 2x10,8 M 3amONHIETCS TPYHTOM.

Pacuetnas cxema ananmormuna npusaroil mist Il cragum pacuera, Tak Kak pa3Mepbl MOJOILIBBI
PEKOHCTpYyHpyeMoro (¢yHJaMeHTa Te€ e, YTO U OCTABILIEHCS 4YacTH, MHTErpajibHble MapaMeTphbl
OCHOBaHMS Te€ K€ (Harpy3ku OJHOIO IOpsAKa HW3MEHEHMH pacueTHON TIiIyOMHBI 30HBI
ne(GOopMHUpPOBaHUST HE BBI3BIBAIOT, MOJYJb BTOPUYHON jAedopMalMd U MOAYJIb BTOPHUYHOU
negopManuy yIpoYHEHHOTO IPyHTa NMPUHUMAIOTCS MPAKTUYECKU paBHbIMHU). B pacuerHoii cxeme
U3MEHSIOTCS Harpy3Ku:
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Puc. 12, Pacuernan cxema. Paspes |—L 111 crapmn pacsera

Puc. 12. Pacuernas cxema. Pa3zpe3 I - L. III craaus pacuera



Puc. 13. Cxema ¢pyngamMenTa ¢ NPUIOKEHHBIMH BHCIIHMMH HATPY3KAMH M CABHTOBBLIMH CHJIAMH.
III cragus pacyera

Hopmanbhble cwitbl (11 330 xH) mampaBiensl BHM3, MOMEHT cuibl (9260 kH/M) HampaBieH
MIPOTUB YaCOBOW CTPEJKH, Harpy3Ka OT TPyHTa Ha IMJIOMIAAKE YAAIEHHOTO ydacTka (yHIaMEeHTHOU
mwnThl (120 xI1a) HanpaBieHa BHU3.

UneHeHWe OCHOBAaHMSI HAa TUCKPETHBIE DJIEMEHTHI, 0003HAUYECHHE AJIEMEHTOB, HAMpPABICHHE U
0003HaYEeHHE CABUTOBBIX CHJI B3aMMOJICHCTBUS, IPUBEACHBI HAa pUC. 12.

Cucrema ypaBHEHUH COBMECTHOCTH AeQOpMaIlfii JUCKPETHBIX AJIIEMEHTOB OCTAETCS TaKOH ke,
kak ¥ Ha Il cramum pacuera. CoxXpaHSIOTCS M BETUYMHBI KOI(PPUIIMEHTOB MPH HEU3BECTHBIX.
N3MmeHsroTesl iepeMenieHusl OT BHEIIHUX Harpy30K, BBIYMCIEHUE KOTOPBIX MPUBEACHO B Tabi. 6.
3nauenus Ajp onpenenens! npu C7 = 7020 kH/m”.

[ToxcraBuB B crcTeMy YpaBHEHHWH 3HAYCHHUS BBIYMCICHHBIX KOI(DPHUIIMEHTOB U pa3peuInB ee,
MOJIy4aeM CJeAyIollue 3HaueHusi cABUTOBbIX cwit: Y12 = 227,8 kH; X21 = 101,7 xH; X22 = -175,3
kH; Y22 =-2434,8 xH; X31 =-725,5 xH; X372 =537,6 kH; X33 =-116,5 kH.

[Tepememenuss KpoMok (yHIaAMEHTa OT JEHCTBUS CWJI, NPHIOKEHHBIX K HarpyXCHHOMY
3JIEMEHTY OCHOBaHUs, pUC. 13, onpenensiem o popmynam, TeHHbIM B Taba. 4 mpui. 1.

B mockoctu neiicTBUSA CIBUTOBBIX CUII Y272
57 = 11330 - 222434 8+ 557 8-116.5 _ 000540

16x10.8x702

B m1ockocti neiicTBUSA CIBUTOBLIX CYII X32

9260+ (116.5+537 6)x (3 -1.5)

S(Xw)= 00052+ - = 0.0094.4¢
10 816 /6]x 7020
B miockoctu neiicTBUSA CIBUTOBBIX CHII X33
Tadauma 5
IInockocts Ne Jlnuna [Mupuna Harpyska, Ne Aip* IOj,M ZAip*le,M IInockocts Ne
ﬂCﬁCTBHﬂ 3arpy’>KEHHOI'o JJICMCHTAa JJICMCHTAa BBI3bIBAKOIIIAA Q)OpMyIILI HeﬁCTBHﬂ 3arpy>KC€HHOI'0
CUJIBI 3JIEMEHTa I, m b, m IepeMenICHUE CHJIBI 3JIEMEHTa
N, kH M, kH*m g, kH*Mm
Y12 12 o) 18 - - - 10) 0 (0]
22 18 10,8 - - - 12) 0
X271 21 w 10,8 - - - 10) 0 0
22 18 10,8 - - - (12) 0
X22 22 18 10,8 - - - 12) 0 0
23 0 10,8 - - - 10) 0
Y22 22 18 10,8 - - - (12) 0
33 16 10,8 11330 - - a7 93,4 93,4
X31 31 0 10,8 - - - 10) 0
32 10,8 2 - - 120 @ 171 171
X32 32 10,8 2 - - 120 @D -171 -489




33 16 10,8 11330 - - (14) 93,4
33 16 10,8 - 9260 - (15) 28,7
X33 33 16 10,8 11330 - - (14) 93,4
33 16 10,8 - 9260 - (15) 28,7 64,7
34 o 10,8 - - - (10) 0

(X )=0.0052 +0.0042 = 0.00 1

OmnpenernsieM CIBUTOBBIC CHITBI MIPU €IMHUYHOM IepeMelieHnn pyHaaMenTa mo popmynam (27),
(28) mpuu. 1.

Y= - 2434.8/0.0052 = - 466x10° xH [as
X =537.6/0.0084 = 57.2510% &M /a¢
Xu=-116.5/0.001=~111.2%10° x4 / 2

OmnpenensieM nepeMeHHbIe KO3(PPUIIMEHTHI )KECTKOCTH OCHOBaHUS 10 Gopmyde (35) mpuit. 1.

K[x,y) _ ?DEU _ 5?2 XIUE X[Q—Uﬁﬁix +E—2133 xeﬂ.ﬁﬁ?r ] s 1112><103 y [E—Uﬁﬁ?ﬁlﬁ—xj +E—2133 xéﬂ.ﬁﬁ?(lﬁ—x} ] .\
10.8%1.5 1-g1% 10.8%1.5 1-g1%
466><1[]3 E—Dﬁﬁ‘.’l‘y +€-14.4 xgﬂﬁﬁ?}- 466><1EI3 Q—D.ﬁﬁ?(llilﬂ—yj +€-14.4 xéﬂ.ﬁﬁ?ﬁlﬂﬂ—y}
" Tex15 >{[ 1-g=1% ]+ 16%1.5 K[ 1-g7# ]

Jlnst mpuOJIMKEHHOTO pacueTa B YCJIOBHAX TUIOCKOM 3a1a4yu 3HavYeHus K (X, V) B HalpaBjiIeHUU Y
yCcpeaHsieM, MpeHeOpeKMMO Mallble BETMYHHBI OITyCKaeM U MOTydaeM

K(x,y)=7020%[1 - 0. 503%™ +0 981 xg M) 1+ 0 768) ] fa¢’
€)
PacyeTnbie CXEMbI, KOMOMHALIUM Harpy3oK, ;k€CTKOCTHLIC XaPaAKTEPUCTUKHU

Pacuetnsie cxembl pynaamentoB ais I, 11, III craguii pacuera npencrasiensl Ha puc. 14-16.
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Puc. 14. PacueTHasi cxema M nepeMeHHble KO3 PpuLMeHTHI )KeCTKOCTH OCHOBaHMs; I ctagqus pacuera
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Puc. 15. Pacuernas Cxema u nepeMeHHbIe K03¢(PUIHEHTHI ;KecTKOCTH ocHoBaHus; II ctagus pacyera
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Puc. 16. PacyeTnasi cxeMa u nepemMeHHbIe KO3()GHUIHMEHTHI KecTKOCTH ocHOBaHus, III cragus pacyera

Taoaumna 6
Harpyska oT cOOCTBEHHOT'O BeCa 2JIEMEHTOB
Ne IInomans
¢dbyHIamMeHTa
JJIEMEHTA Ha nonepeyHoro | BsicoTa O0Bem -
N Ne pazpesa HOpPMATHBHAsI pacuérHas
pacueTHOM CEYCHHS, CTEH, M | cTeH, M'*
2 qn Gn, qcal, Geal,
cXeMe M
xkH/m kH kH/m xkH
1 1-1 23,92 - - 598 - 657,8 -
5-5 28,08 702 772,2
2 4-4 24,84 - - 621 - 683,1 -
2-2 21,16 529 581,9
3 4-4 24,84 - - 621 - 683,1 -
33 18,86 471 518,7
4 4-4 24,84 - - 621 - 682,1 -
6 5-5 5,4 3.4 18,4 459 - 504,9
7 5-5 8,64 1,1 9,5 - 238 - 261,3
94 7-7 17,6 - - 440 - 484 . -
6-6 21,6 540 594
95 8-8 14.08 - - 352 - 387,2 -
9-9 17,28 432 4752
96 11-11 23,76 - - 594 - 6534 -
97 11-11 23,76 - - 594 - 6534 -
10-10 17,6 440 484
6! 12-12 5.4 4 21,6 - 540 - 594

Taoauua 7




XKectkocTHbIE
Ne PacyeTHBIe KECTKOCTHBIC
XapaKTePUCTHKH
JJIEMEHTA Koa¢pduunentst Pacuernas XapaKTEPUCTHKU
COOTBETCTBYIOIIIX
Ha pac- JUTHHA lcql, Y3JIOBBIX 3JIEMEHTOB
. OCHOBHBIX JJICMEHTOB
YECTHOU -4 -4 M -4 -4
exene EA-10 7, EI'10 3 EAcar10 7, | Elcqr10 7,
MH MH-M mh " 1 MH MH-M?
8 77,22 435 0,56 0,62 0,59 0,14 4331 26,77
68,31 30,11 0,56 0,62 0,58 0,14 39,8 14,07
10 14,85 0,3 0,43 1,94 0,36 0,66 5,33 0,58
11 14,85 0,3 0,211 0,77 0,27 0,27 3,97 0,23
12 14,85 0,3 0,13 0,68 0,23 0,15 3,36 0,2
13 14,85 0,3 0,46 1,77 0,4 0,53 5,9 0,53
14 14,85 0,3 1,17 0,4 0,22 0,05 3,25 0,12
15 14,85 0,3 0,52 0,922 0,51 0,15 7,51 0,28
16 23,76 1,27 0,53 0,74 0,53 0,16 12,43 0,94
17 23,76 1,27 0,51 1,05 0,51 0,15 12,01 1,33
18 17,82 0,52 0,51 0,99 0,5 0,2 8,89 0,51
19 17,82 0,52 0,53 0,76 0,52 0,13 9,29 0,4
20 17,82 0,52 0,39 0,73 0,36 0,16 6,46 0,38

Ha I craguu pacuera paccMaTpuBaroTcsi 3 KOMOMHALIMY HArpy30K:

1 - MOCTOAIHHBIE Harpy3ku OT COOCTBEHHOIO Beca KOHCTPYKIMI (pyHIaMeHTa U BpEMEHHbIE
JUINTEbHBIE HArpy3KH OT Beca 00OpynoBaHUS U OOKOBOTO JABJIEHUS TPYHTA, YTO COOTBETCTBYET
(haze sKCILTyaTaluy CyIECTBYIOLIEro QyH/1aMEHTa;

2 - TOCTOSIHHBbIE Harpy3Kd OT COOCTBEHHOIO Beca 3JIEMEHTOB (yHJIaMEHTa M BpEMEHHbIE
JUINTEIbHBIE OT Beca 000pYAOBAaHUMN, YTO COOTBETCTBYET (haze 3KCIUTyaTallud (yHIaMEHTa MOcie
BBIEMKU I'pyHTa B ocsiX 1,6;

3 - TIOCTOSHHBIE HAarpy3kd OT COOCTBEHHOIO Beca KOHCTpPYKUMH (QyHAaMeHTa U
KpaTKOBPEMEHHbIE Harpy3Ku OT Beca 000pyJOBaHHs; OOKOBOE JaBJI€HHE IPyHTa HE YUUTHIBAECTCS,
YTO COOTBETCTBYET (pa3ze paloThl (yHIaMEHTOB B IpOLECCe BBIEMKH TpyHTa B ocsix 1,6 u
JIEMOHTaXa 000py10BaHHUS.

Ha II cragumu pacuera paccMaTpuBaeM OJHY KOMOHMHAIIMIO HArpy3oK - MecTa pacuJIeHEHUs
KOHCTPYKLIMU (yHIaMEeHTa 3arpykaroTcs YCWIMSIMH, OIpPENEICHHBIMU [UIS 3TUX CEUYEeHUH U3
pacdeTa Mo KOMOWHaIUH 2.

13 pe3ynbTaToB MO cxXeMme 2 BBIYMTAIOTCS 3HAYEHUs, MOJTy4deHHble NpH pacdere. IlomydeHHbIH
pe3yJbTaT COOTBETCTBYET HAIPSKEHHO-1e()OPMUPOBAHHOMY COCTOSIHMIO HE pa3dupaeMoil dacTH
dbyHIameHTa.

Ha III craguu pacuera pyHAaMEHT 3arpyskaeTcs MOCTOSHHBIMU Harpy3kamu OT COOCTBEHHOTO
BeCa HOBBIX DJJEMEHTOB (yHIaMeHTa, Harpy3kaMu OT OOKOBOrO [JaBJIEHUS TpyHTa H
KPaTKOBPEMEHHBIMH ~ Harpy3kaMd OT OOOpYAOBaHMs, 4YTO COOTBETCTBYET  HANPSIKEHHO-
ne(pOopMHUPOBaHHOMY COCTOSIHHIO HOBBIX YacTel (yHJaMeHTa B Ipoliecce MOHTaxa 000py1oBaHUs
U JKCcruyaranuu. Jljis ompeneneHuss yCWIMA B COXpPaHEHHOM 4YacTH (yHIAMEHTa, YCHJIUS,
NOJTyYeHHble B HeW mpu pacuere mo Il cTamuu, cCKIagbplBalOTCS C YCWIMAMH, MOJyYEHHBIMH IPU
pacuere no III craguu.

PacueTHble Harpy3Kku OT Beca 00OPYZOBaHUS OMPEACIAIOTCS YMHOKEHHUEM 3HAaYeHUN Harpys3ok,
BBIIAHHBIX 3aBOJIOM-U3TOTOBHUTENEM Ha KO3(puLMEeHT HanekHOCTH Mo Harpys3ke 1,2. PacuerHsie
Harpy3ku oT OOKOBOTO JaBJICHUsI TPYHTA ONPEAETICHbI C y4eTOM KO3((UIMEHTa HAJAECKHOCTH MO
Harpy3ke 1,3. PesymbraThl pacuera Harpy3ok OT COOCTBEHHOI'O Beca 3JIEMEHTOB (YHIaMEHTOB
JaHbl B TabJ1. 6, a )KeCTKOCTHBIE XapaKTEPUCTUKN OCHOBHBIX 3JIEMEHTOB pambl (B CBETY) - B Taba. 7.

OnpeneneHue TeOMETPUUECKUX M JKECTKOCTHBIX XapaKTEPUCTHK 3JIEMEHTOB KOHEUHOMU
KECTKOCTU B Y3JIaX COINPSKEHUS BBIIIOJHEHO B COOTBETCTBUM C yKa3aHUsAMH I. 3.8. Pesynbrarsl
pacdera JaHbl B Ta0. 8.

Taoauua 8



Ne snnemenTa

I'eomeTpuueckre XxapakTepUCTUKU

OCHOBHBIX 3JICMCHTOB paM

pacueTHoi No pazpesa
MIOTIEPEYHOE CeUCHUE 2 MOMEHT UHEPLIMH,

B IIUPKHA, M | BBLICOTA, M HHIOMHAE, M M2
1 1-1 9,2 2,6 23,92 13,47
2 2-2 9,2 2,3 21,16 9,33
3 3-3 8,2 2,3 18,86 8,31
4 4-4 10,8 2,3 24,84 10,95
5 5-5 10,8 0,6 6,48 0,19
6; 6' 5-5; 12-12 10,8 0,5 5,4 0,11
7 5-5 10,8 0,8 8,64 0,46
94 7-7 8,8 2 17,6 5,87

95 8-8 8,8 1,6 14,08 3
96 11-11 10,8 2,2 23,76 9,58
97 10-10 8 2,2 17,6 7,01







Taoauua 9

I cranus I cranus III cranus
No Opnaunata [ar KectrocTh No Opaunata [ar Kectkocts | Nonnementa Ha | OpaunHara [ar KectrocTh
JJIEMEHTA Ha SIIOPBL, | CTEPJKHEH, | DJIEMEHTa JJE€MEHTa Ha mopbl K | CTEpKHEH, | DJIEMEHTa | PAcYCTHOU cXeMe | 3MIopbl K | CTEp:KHEH, | DJIEMEHTa
pacueTHO K (x, y%. M EA, MH pacyeTHOM (x, y).3 M EA, MH (x, y).3 M EA, MH
cxeMme MH/m cxeme MH/m MH/m
21 5 0,25 13,6 41 11,3 0,375 45,7 71 8,9 0,25 24
22 4,4 0,625 29,9 42 11,7 0,75 97,8 72 9,9 0,75 80
23 3,85 0,75 31,2 43 11,9 0,775 99,8 73 11 0,9 106,9
24 3,5 0,75 28,4 44 12,1 0,8 104,3 74 11,6 0,8 100,7
25 3,29 0,75 26,6 45 12,1 0,8 104,9 75 12,9 0,6 775,7
26 3,16 0,775 26,4 46 12,2 0,8 105,6 76 12,2 0,4 5214
27 3,08 0,8 26,6 47 12,2 0,8 105,8 77 12,2 0,6 78,8
28 3,03 0,8 26,2 48 12,3 0,8 106 78 12,3 0,8 105,9
29 3 0,8 25,9 49 12,3 0,8 106,2 79 12,3 0,9 119,8
30 2,99 0,8 25,8 50 12,3 0,8 106,3 80 12,4 0,8 107
31 2,98 0,8 25,7 51 12,3 0,8 106,4 81 12,4 0,7 93,7
32 2,97 0,8 25,7 52 12,4 0,8 106,6 82 12,4' 0,8 107,3
33 2,97 0,8 25,7 53 12,4 0,775 103,5 83 12,4 0,8 107,6
34 2,97 0,8 25,7 54 12,4 0,75 100,7 84 12,5 0,775 104,6
35 2,98 0,8 25,7 55 12,5 0,75 101,4 85 12,6 0,75 101,7
36 2,99 0,775 25 56 12,7 0,75 102,6 86 12,6 0,75 102,5
37 3 0,75 243 57 12,9 0,75 104,5 87 12,8 0,75 103,8
38 3,03 0,75 24,6 58 13,3 0,75 107,7 88 13,1 0,75 105,9
39 3,08 0,75 25 59 13,9 0,75 113 89 13,5 0,75 109,4
40 3,16 0,75 25,6 60 15 0,75 121,7 90 14,2 0,75 1153
61 16,8 0,625 113,3 91 15,4 0,75 1247
62 18,6 0,25 50,2 92 17,3 0,625 117,1
93 19,3 0,25 52,1







Onpez[eneHI/Ie KECTKOCTHBIX XapaKTCPUCTHK, MOACIIUPYIOINUX I'PYHTOBOC OCHOBAaHHE,
MIPOU3BOIUTCS TI0 popmyiie

EA= Kbl

rae K - opaumHaTa mepeMeHHOro Ko3((UIMeHTa >KECTKOCTH OCHOBAaHHUS B paccMaTpUBAEMOM
Touke ompenensemas o dopmynam (1), (2), (3) nHacrosmero npunoxenust st [, 11, I craamii
pacueTa COOTBETCTBEHHO; b - mMpHUHA (PyHIAMEHTHOM IUIMTHI B paccMaTpUBAeMOM 30HE; f - IIar
CTEep>KHEH, UMUTHUPYIOLINX IPYHTOBOE OCHOBAHUE B paccMaTpUBaeMOl 30HE; /j; - BHICOTA CTEPIKHA,
MIPUHUMAETCs PaBHOM 1 M.

Hlupuna GynaameHTHON muThl coctaisier 10,8 M. PesynbraTsl pacuera npuBeneHs! B Tabd. 9.
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