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NMPOEKTUPOBAHUE YCUNEHNA ®YHOAMEHTOB PEKOHCTPYUPYEMbIX,
BOCCTAHABJIUBAEMbIX 30AHUA C UCMOJNIb3OBAHUEM CBAM

AWN. NMNonuwyk, U.B. CemeHoB

Ky6aHckuin rocygapCcTBeHHbIN arpapHblin yHuBepceuteT, KpacHogap, Poccus

O CTATbBE AHHOTALWMA

MonyueHa: 21 ceHTsiGps 2020 PaccmaTtpuBaeTcs Mopsiok MPOEKTUPOBAHWS yCUNeHWUst (PYHOAMEHTOB MeJIKoro
Mpuhsita: 10 HosiGpsi 2020 3aroXeHUsi PEKOHCTPYMPYEeMbIX, BOCCTAHABMMBAEMbIX 3[jaHW C UCMONL30OBAHWEM CBaii
Ony6nukosaHa: 30 aekabpsa 2020 (MHBEKLMOHHBIX, BYPOMHBEKLIMOHHBIX, COCTaBHbIX BAABMMBAEeMbIX, BUHTOBbIX U Ap.). Ha

NepBOM 3Tane NPOEKTUPOBAHWSI YCTaHaBMUBAOTCS KOHCTPYKTUBHOE PELLEHWE CYLLIECT-

Kniouessie crosa: BYIOLLMX PYHAAMEHTOB, KOHCTPYKTUBHAS CXEMa 30aHMs (COOPYXEHHs1), a TakKe Harpysku,

PEKOHCTPYKUUS 30aHUA 1 COOpYxe- nepefaBaeMble Ha CTPOUTENbHbIE KOHCTPYKUUM 0 U MOCIEe PEKOHCTPYKLUMM (BOCCTAHOB-
HWiA, (PyHAAMEHTBI MEenKoro 3arno- neHvs) 3paHus. BbimonHseTcst oueHKka rPYHTOBbLIX YCMOBWUWA CTPOWUTENbHOW NoLiaiKu
KEHUs1, CBan PasnunyHbIX KOHCTPYK- PEKOHCTPYMPYEMOTO 3[aHUSI; BbISBNSETCA HECYLUMIA CMOW rpyHTa Ans 3arnybneHns Hux-
TUBHbIX PELUEHUIA, KOMGMHVPOBaHHbIE HWX KOHLOB cBall. Ha ocHOBe MONyYeHHbIX AaHHbIX MPOU3BOAUTCS OLIEHKa 3arpyXeHus
(pyHAaMeHTBI, ycuneHue dyHaa- OCHOBaHWs1 (PyHOAMEHTOB PEKOHCTPYMpYyeMOro (BOoCCTaHaBNMBAEMOro) 3f4aHus U ycTa-
MEHTOB. HaBMMBaeTCs HeobXoAMMOCTb UX YyCuneHus (Mnu ganbHenwas ux skcnnyaraums 6es

ycunenust). B Tom cnyyae, ecrnin Tpebyetcs ycunexnne dpyHaameHTOB 34aHus, BeiGupaoT
cnocob nepegayn OOMOMHUTENbLHOM Harpys3ku Ha ceaw. lNocne aToro o6ocHoBbIBaeTCA
HecyLlasa cnocobHOCTb CBal U pacyeTHble Harpysku, gonyckaemble Ha csau. [pon3Bso-
AATCSH KOHCTpyMpoBaHMe byHOAMEHTOB C YYeTOM WX YCWUIEHWs CBasiMW, a Takxe Mnose-
POYHble pacyeTbl OCHOBaHMUSI ycunueaemMblx yHAAMEHTOB (KOMBMHMPOBAHHBIX) NO nep-
BOW 1 BTOPOW rpynnam npeferbHbiX COCTOSHUIA (MO Hecylen cnocobHocTn n gedopma-
umnam). B cooTBeTCTBUM C HOPMAaTVMBHBIMU [OKYMEHTaMW BbIMOMHAIOTCA pacyeTbl Ha
NMPOYHOCTb OCHOBHbIX KOHCTPYKTUBHbIX 3ME€MEHTOB (PyHOAAaMEHTOB, HEeOoOXOAMMBIX Ans
obecrneyeHnst X NOMHOLEHHON paboTkl C y4eToM ycunenus. Ha sakniountenbHom atane
pa3pabaTbiBaeTcA paboyas AOKYMeHTauus No ycuneHuno pyHAaMeHTOB PeKOHCTpynpye-
MOro, BOCCTaHaBNMMBAEMOro 3AaHusi (coopyxeHusi). MpeactaBneHHbIi B paboTte anro-
pPVUTM NPOEKTUPOBaHWSA ycuneHuss pyHAaMeHTOB PEKOHCTPYMpYeMbIX, BOCCTaHaBnvBae-
MbIX 3[aHWI C UCMONb30BaHWEM CBall NO3BOSSIET NMPaBUIbHO M NocnenoBaTeNbLHO opra-
HM3oBaTb paboTy cneLnanncTos.
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DESIGN OF REINFORCEMENT OF FOUNDATIONS OF RECONSTRUCTED,
RESTORED BUILDINGS USING PILES

A.l. Polishchuk, I.V. Semyonov

Kuban State Agrarian University, Krasnodar, Russian Federation

ARTICLE INFO ABSTRACT
Received: 21 September 2020 The procedure for designing reinforcement of shallow foundations of reconstructed,
Accepted: 10 November 2020 restored buildings using piles (injection, bore injection, composite pressed, screw, etc.) is
Published: 30 December 2020 considered. At the first stage of the design, the constructive solution of the existing foun-
dations, the structural diagram of the building (structure), as well as the loads transferred
Keywords: to the building structures before and after the reconstruction (restoration) of the building
reconstruction of buildings and struc- are established. An assessment of the soil conditions of the construction site of the build-
tures, shallow foundations, piles of ing being reconstructed is carried out; a bearing soil layer is identified for deepening the
various design solutions, combined lower ends of the piles. Based on the data obtained, the loading of the base of the foun-
foundations, reinforcement of foun- dations of the reconstructed (restored) building is assessed and the need for their
dations. strengthening (or their further operation without reinforcement) is established. In the event
that strengthening of the building foundations is required, the method of transferring the
additional load to the piles is chosen. After that, the bearing capacity of the piles and the
design loads allowed on the piles are substantiated. The design of foundations is carried
out taking into account their reinforcement with piles, as well as verification calculations of
the base of reinforced foundations (combined) for the first and second groups of limiting
states (for bearing capacity and deformations). In accordance with the regulatory docu-
ments, strength calculations of the main structural elements of foundations are performed,
which are necessary to ensure their full-fledged operation, taking into account reinforce-
ment. At the final stage, working documentation is developed to strengthen the founda-
tions of the reconstructed, restored building (structure). The presented algorithm for the
design of strengthening the foundations of reconstructed, restored buildings using piles
allows to correctly and consistently organize the work of specialists.
© PNRPU
BBeaeHue

B ycnoBusix peKOHCTPYKIMH U BOCCTAaHOBJIEHUS 3/1aHUN (COOPYKEHUI) 3a4acTyl0 yBEIUYH-
BAIOTCSl HArpy3KHW HA CTPOUTENIbHBIE KOHCTPYKIMH, YTO NMPUBOJUT K MOBBILICHUIO AABICHUS I10
MOJIOIIBE CYIIECTBYIOUIMX (yHIaMEHTOB. Takue yciaoBHs SKCIUTyaTalluH 3/1aHui MOTYT IpUBEC-
TH K IIOTEepe Hecylel crnocoOHOCTH OCHOBAHUS, 3HAYUTEIBHBIM OCaaKaM (YHIAMEHTOB, pPa3BH-
THIO TPEIIHMH B CTEHAX U JAPYTHX CTPOUTENBbHBIX KOHCTPYKIHMX. [[03TOMY nepruoanyecku BO3HU-
KaeT HeOOXOUMOCTh yCHJICHUS ()yHAaMEHTOB M YNPOYHEHUSI TPYHTOB OCHOBaHMS PEKOHCTPYH-
PYEMBbIX 31aHUH (COOpPYKEHHUN).

OpHUM U3 CTIOCOOOB MOBBIIIEHUS HECYIIIEH CITOCOOHOCTH OCHOBaHHUS ()YHIAMEHTOB MEJIKOTO
3aJI0’KEHUS SIBISIETCS M3MEHEHUE UX CXEMbI pabOThI MMyTEM Mepeadl YacTh Harpy3KH OT 3MaHUs
Ha JIOTIOJIHUTENBHO yCcTpanBaeMble cBau. B HacTosiee BpeMs pa3pad0TaHO 3HAYUTENIbHOE KOJIU-
YEeCTBO TEXHUYECKUX PELICHHUH MO YCTPOMCTBY CBail MpH yCUJICHUU (PYHIAMEHTOB B Pa3IMUHBIX
TPYHTOBBIX ycnoBusx [1-5, 20 u ap.]. B mpaktuke ycunenus GyHIaMEHTOB MEJIKOTO 3aJI0KEHUS
B IJIMHUCTBIX TPYHTaX Bce OoJIblIee pacpOCTpaHEHUE MOTYYal0T MHbEKIMOHHBIE H OYPOUHBEK-
LIMOHHBIE CBaM (LIMJIMHIpPUYECKUE U KOHWYeckue) [6—9]. B olmem ciydae Takue cBau ycTpau-
BAIOTCS B/IaBIMBAHMEM METAJNINYECKOTO MHBEKTOpPA WM MOTPYKEHHEM METAJIMYECKOH Io-
JIOM IITAHTU B TJIMHUCTBIA TPYHT C MOCIEAYIOLEN TOAauel Mo JaBICHUEM MEIKO3EPHUCTON
TTOJBIKHOW OETOHHOHN CMECH ¥ OIPECCOBKOW 00Pa30BaHHOW MPH 3TOM CKBaKHHBI [9—12].

B HacTosmeii pabore 0000111eH HaKOIJICHHBIH ONBIT MPOSKTUPOBAHUS yCUIeHUs (pyHIameH-
TOB PEKOHCTPYUPYEMBIX, BOCCTAHABIMBAEMBIX 3JaHUM C HCIOJIb30BAHUEM CBail (Pa3IM4YHOIO
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KOHCTPYKTHUBHOTO PELIEHUs) U MPEUI0KEH allTOPUTM JIEUCTBUN CIIEUAIMCTOB Ha 3Tarax Mpoek-
TUPOBAHUA U MOJATOTOBKHU pabouelt nokymeHTauuu. [Ipeqnaraemplii anropuT™M BKIIIOYAET B ceOs
CJIEIyIOIINE OCHOBHBIE JTaIlbl:

1. o pe3ynbraTtam 00CIEeIOBAHUS M UCTIIOJIH30BAHUS ApXMBHOM JOKYMEHTALMU YCTaHABIIH-
BalOT KOHCTPYKTHUBHOE PEILIEHUE CYIIECTBYIOUIMX (YyHIaMEHTOB, KOHCTPYKTUBHYIO CXEMY 3]1a-
HUS (COOpPYXKEHMs), a TAaKXKe Harpy3KH, IepelaBaeMble Ha CTPOUTEIbHbIE KOHCTPYKLIUHU JI0 U TIO-
CJie PEKOHCTPYKIUH (BOCCTAHOBJICHUS ) 34aHUS.

2. BBINONHSIOT OLIEHKY TPYHTOBBIX YCJIOBUN CTPOUTENBHOM IJIOUIAIKH PEKOHCTPYHUPYEMOTO
3[TaHUS U BBISBISIOT HECYIIUNA CIIONM TpyHTA JUIsl 3ariTyOJIeHUs] HUKHUX KOHIIOB CBaid, MCIOJIb3Yye-
MBIX JUI ycUJieHUs (yHIaMEHTOB.

3. IIpou3BOAAT OLICHKY 3arpy>Ke€HHsI OCHOBAHUS (PYHJIaMEHTOB MEIIKOTO 3aJI0KEHUSI PEKOH-
CTpyUpyeMoro (BOCCTaHaBIMBAEMOI0) 37aHUS M yCTAHABIMBAIOT HEOOXOJAUMOCTh UX YCHUJICHUS
(unu nanpHeIen YKCIuTyaTalu 0e3 yCHIeHus).

4. BoibuparoT crnocob nepenauyu JOMOJHUTEIBHON HArpy3Kd Ha cBau (MHBEKIHOHHbBIE, Oy-
POUHBEKIIMOHHBIE U APYTHUE) B ClIydae yCHIICHHs (pyHIaMEHTOB 31aHUSI.

5. OGOCHOBBIBAIOT HECYIIYIO CITOCOOHOCTh MHBEKIIMOHHBIX, OYPOUHBEKITMOHHBIX U JAPYTHX
CBai, a TaK)Ke pacueTHbIE HATPY3KH, TOMYyCKaeMbIC Ha CBAU.

6. BBIMOIHAIOT KOHCTPYHUpOBaHHE (YHJAMEHTOB C YYETOM UX YCHIJICHHS CBAasMHU.

7. BBINOTHSIOT IOBEPOYHBIE PAcYeThl OCHOBAHUS YCHIIMBAEMBIX (DYHIAMEHTOB (KOMOWHH-
POBAHHBIX) I10 MEPBOM M BTOPOU IpymraM MpeAeIbHBIX COCTOSIHUH (10 HECYIIeH CrOCOOHOCTH 1
negopmanusam). Y cTaHaBIMBaeMble PU 3TOM OCaAKH (PYHIAMEHTOB I1OCJIE UX YCUJICHUS U Iepe-
Jla4uy JOTIOJIHUTEIBHON Harpy3Ky HE JI0JKHBI TPEBBIILIATH IOy CKAEMbIX 3HAUECHUH.

8. BBINIOHAIOT pacyeTsl Ha MPOYHOCTh OCHOBHBIX KOHCTPYKTHUBHBIX 2JIEMEHTOB (DyHIaMEH-
TOB (1I0JI00p apMUPOBAHUS PJIEMEHTOB YCUJICHUS, HA3HaYEHHE CEYCHUN YIOPHBIX 0alloK, pacuer
(yHIaMEHTOB Ha MPOAABIMBAHUE U Jp.), HEOOXOAUMBIX JUIsl 0OeCIIeYeHHs MX MOJIHOLIEHHON pa-
OOTBI C Yy4E€TOM YCUJICHHUS; PELICHUE STUX BOIPOCOB BEJECTCS B COOTBETCTBUH C HOPMATUBHBIMU
nokymentamu (CIT 16.13330.2017, CII 63.13330.2018 u np.).

9. BBIMONHSIOT MOATOTOBKY padoueil TOKyMEHTAlUU MO0 YCUJICHHUIO (PyHIaMEHTOB PEKOHCT-
PYUPYEMOro, BOCCTAHABIMBAEMOTO 3/1aHUS (COOPY>KEHUS).

PaccmoTpuM 31H 3Tansl nogpodHee.

KoHcmpykmueHoe peweHue cywiecmeyroujux ghyHoameHmoe

KonctpykTuBHOE penieHne (pyHIaMEHTOB PEKOHCTPYHPYEMBIX (BOCCTAHABIIMBAEMBIX) 37a-
HUI yCTaHaBIMBAETCS, KaK MPAaBUJIO, TIO pe3yJbTaTaM OOCIIEIOBAaHUS CTPOUTEILHBIX KOHCTPYK-
Ui U TPYHTOB OcHOBaHUS. [Ipr 3TOM peKOMeHIyeTCsl HCIOIb30BaTh MMPOSKTHYIO, HCIIOTHUTEIb-
HYIO U JIPYT'YIO apXMBHYIO JIOKyMEHTAIIUIO HAa PEKOHCTPYUpPYEMOe 3/1aHue (3aKII0UEHUs, TeXHHU-
YEeCKUE OTYETHI, aKThl 00cenoBanus u ap.). O0cnenoBanre pyHIaMEHTOB BBITIOTHSIETCS Yalle 13
1ryp¢oB, KOTOpBIE 3aKJIabIBAIOTCA B HanOoJee XapaKTepHbIX MecTax IuTaHa 31aHus. s oocie-
noBaHMs (pyHIAMEHTOB, TPYHTOB OCHOBAHUSI HCIIOIB3YIOT U APYTHE METOABI, TPHOOPHI M 000pY-
nosanue. Ilpu oOcnenoBanumn (GyHIAaMEHTOB B MOATOTOBICHHBIX LIypdax ONpeAessioT UX reo-
METpUYECKUE MapamMeTphl (TIyOuHa 3aJ0KESHHsI, IIMPUHA MOOMIBBI, TONIIWHA IUTUTHOW YacTH,
pa3Mepsl NMOAKOJOHHHUKA WJIM CTEHOBOW 4yacTH QyHaameHTa u 1ip.). OgHOBpeMEeHHO npu olce-
JIOBAaHUU ONPENENSAIOT MPOYHOCTHBIE XapaKTEPUCTUKNA MaTepHajioB (YHIaMEHTOB M BBISABISIOT
uXx JeeKThl (HaJuuue CKOJIOB OeTOHA, KUPIMUYHOM KJIaJKW, TPELIMH, KOPPO3Us apMaryphbl, Ha-
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pyILICHHE TUAPOU3OISNNU U Ap.). [IpoyHOCTh MaTepuaia (yHIAMEHTOB YCTaHABIMBACTCS Pa3-
PYLIAOIINME WM HEPa3pyIIAIOIIUMH METOIaMHU.

[To pe3ynbraTam o0cienoBaHus (GYHIAMEHTOB (BKJIFOYasi TPYHThI OCHOBAHUS) C yYETOM BbI-
SIBIICHHBIX JCPEKTOB, MOBPEIKACHUHN TaETCsI OIICHKA X TEXHUYECKOTO COCTOSHHUS B COOTBETCTBUU
¢ pexkomengarusimu ['OCT 31937-2011. ITogpoGHO ¢ METOaMH OIIEHKHA MOXHO O3HAKOMHUTBHCS B
paborax [13, 14, 16 u ap.].

Ha stane npoexktupoBaHusi ycuieHus: (yHIaMEHTOB BaKHO OMNPEACIMTh HArpy3Ku, mepeja-
BaeMble Ha (DyHIAMEHTHI 3JIaHHsS JI0 U MOCJE €ro PeKOHCTPYKIMK. Harpysku, kak mpaBuiio, ycra-
HaBIIMBAIOTCS B YPOBHE OTMETKU oOpe3a (yHIaMeHTa, OTMETKH HAPYKHOU ITAHUPOBKH HJIH OT-
METKH T10J1a Moj[BaJIa (IIOKOJILHOTO, TEXHUYECKOTO 3Taxka). [TocTosHHbIC Harpy3ku (Bec HECYIUX U
OrpakIArONIMX KOHCTPYKIIMH, BEC U JaBJICHUE TPyHTA U JIp.), llepeaBacMbic Ha ()yHIaMEHTHI 3/1a-
HUSI JTO €r0 PEKOHCTPYKIIUH, OMPEICIISIOTCS 10 pe3y/IbTaTaM 00C/IeIOBAHMUS 31aHuUs M UCIIOJIb30Ba-
HUSI apXUBHBIX JJAHHBIX (BKJIFOYask OOMEpHbIC paboThI, ONPECTICHUE BHIIOB CTPOUTEIILHBIX MaTe-
puasoB). BpeMeHHbIe Harpy3KH yCTaHABIMBAIOTCS B 3aBHCUMOCTH OT Ha3HAueHHs 37aHus (C yue-
TOM Beca 00OpyIOBaHHMS W TPUOOPOB, JIOJCH, MeOeTu W 1p.) W pailoHa €ro CTPOUTEIHCTBA
(Harpy3Kd CHETOBEIE, BETPOBEIE, ceiicMuuecKkue u p.). Harpy3ku, nmepenaBaempie Ha (yHIaMEHTHI
3[@HUSL TIOCIIE €r0 PEKOHCTPYKIUH (BOCCTAHOBJICHHS), YCTAHABJIMBAIOTCS OOBIYHO IO JTaHHBIM
MPUHATHIX KOHCTPYKTUBHBIX PEIICHUN C yUETOM TEXHHUECKOTO 33/JaHUs Ha TIPOSKTHPOBAHHUE.

OuyeHka 2pyHmoebIx ycrnosul

Ilox OLEHKOM IPYHTOBBIX YCJIOBHMM CTPOUTEIBHOM IIOIIAJKH PEKOHCTPYHUPYEMOIO 3/1aHMS
(coopy:keHus) moHuMaeTcst 0000IIeHIE Pe3yIbTATOB HCCIEA0BaHNN CBOMCTB IPYHTOB U COCTaBa
MO/I36MHOM BOJIbI, BBITIOJHSAEMBIX HA CTAJAMH U3BICKAaHUM (MHKEHEPHO-T€OJIOTUYECKUX, HHKEHEP-
HO-T€OTEXHUYECKHUX, BKIIIOYAsi apXUBHBIE U JIp.), U BBISIBJICHUE BO3MOKHOCTU MX MCIOJIb30BaHUS
B KauecTBe OCHOBaHUA (yHIaMeHTOB. OlEHKa TPYHTOBBIX YCJIOBHI IUIOIIAIOK CTPOUTEILCTBA
PEKOHCTPYHPYEMBIX 3/1aHUI MPOM3BOIUTCS MO pe3yJbTaTaM HM3Y4YEeHHUS MaTepuanoB reoMopdo-
JIOTUH, JTUTOJIOIMYECKOIO CTPOEHUSI U MHXKEHEPHO-T€OJIOTUYECKUX Pa3pe3oB, a TAKKe (PU3UKO-
MEXaHUYECKUX CBOMCTB TI'PYHTOB M T'HAPOT€OJIOTMYECKUX YCIOBHUI CTPOUTENBCTBA, KOTOPbIE
IPUBOJATCS B OTUETaX (3aKIIOYEHUSX) MO WHIKEHEPHO-TE€OJOTUYECKHM H3bICKaHUsAM. OlleHKa
TPYHTOBBIX YCJIOBUN OOBIYHO HAUMHAETCS C aHAJIM3a ApXMBHBIX JIaHHBIX O TPYHTax paccMaTpu-
BaeMo# miom@aakyd. OT KadyecTBa M IMOJIHOTHl MAaT€pUaAIOB M3BICKAaHWM BO MHOTOM 3aBUCAT Ha-
JNEKHOCTh M SKOHOMHYHOCTh IMPUHUMAEMbIX B NMPOEKTE PEIICHUN MO0 OCHOBAHUSM U (PyHIAAMEH-
TaM PEKOHCTPYUPYEMBIX 3/1aHUM, coopyxkeHuit [14, 15].

OnHuM M3 TJIaBHBIX BOIPOCOB IMPH OIIEHKE I'PYHTOBBIX YCJIOBHM CTPOUTEIBHOM IIOIIAIKH
PEKOHCTPYHPYEMOTO 3/1aHUS SIBJISIETCSI BBIOOP Hecywie2o cos 2pyHma OCHOBAHUS JUIsl UHBEKIIU-
OHHBIX, OYPOMHBEKIIMOHHBIX U IPYTUX CBail, B KOTOPBINA MpEANoaaraeTcs 3ariyoleHue ux HUxK-
HUX KOHIIOB. Kak mpaBuiio, 3TOT cioi 10J1keH ObITh HauboJiee MPOUYHBIM, MEHEE CKUMAEMBIM T10
CPaBHEHUIO C APYTMMH MH)KEHEPHO-T€O0JIOIMUYECKUMHU IEMEHTaMU (CI0SIMU I'pyHTA) B Ipeesax
JUTMHBI CBall M CKUMAEeMOM TOJIIIA OCHOBAHUS CBAWHBIX (PYH/IaMEHTOB.

OueHka 3a2pyxeHusi OCHo8aHuUsl (pyHOaMeHmoe
HOI[ OI_[eHKOI\/'I 3arpy>KCHUS OCHOBAHUA (bYHI[aMeHTOB (MCJ'IKOFO SaJ'IO)KeHI/ISI) IIOHUMACTCA

AQHAJIN3 UCXOAHBIX JAHHBIX M PE3YJbTAaTOB pacueTa, IPU KOTOPHIX BBIABISETCS COOTBETCTBUE
pa3MepoB MOJOIIBEI paccMaTpUBaeMoro (yHIaMeHTa NeicTBYIOmMM Harpyskam (N, M, Q)
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U TPYHTOBBIM YCIIOBHSIM CTPOMTENBHOM IJIOUIAJIKU peKOHCTpyupyemoro 3manus (puc. 1). Ilpu
OLIEHKE 3arpy KeHHsI OCHOBaHUS (PyHIAMEHTOB MIPOBEPSIOTCS YCIOBUS:

Doy SL2R,,
>0,
Prin (1)
p=< Ryn,

IJIe p — CpellHee JaBJIeHHE IO MojaoliBe (yHIaMeHTa (0 WIH MOCie PEKOHCTPYKIMH 3IaHHUS),
klla; Ry, — pacueTHOE CONPOTUBIIEHUE YIUIOTHEHHOTO IPyHTa OCHOBAHMA, KI1a; Pmax, Pmin — COOT-
BETCTBEHHO MaKCHMaJIbHOE U MUHUMAJIBHOE JIaBJIeHUE 10 MoomBe ¢pyHaaMenTa, kl1a.

==

pmin

Pmax

b/2 | b/2
I=10M

Puc. 1. PacueTHbie cXeMBI MPOCKTUPYEMBIX (PYHIAMEHTOB PEKOHCTPYHPYEMBIX 3JaHUI: @ — OTIACIHHO
cTosmero GpyHaaMenTa JiIs 31aHus 0€3 mojBajia; 6 — JICHTOUYHOro (pyHaaMeHTa JUIs 31aHus C MTOABAJIOM;
Pmax> Pmin — COOTBETCTBEHHO MaKCHMaJIbHOE M MUHUMAJILHOE JJABJICHUE 110 TIOJI0IIBe QyHIaMeHTa, klla;

[, b — COOTBETCTBEHHO JIIMHA U IIMPHHA NOJOMBHI PyHIaMEHTa, M; d — TITyOHHA 3aJI0KCHHS
dbyHaaMenTa, M; 41— BbicoTa GhyHIaMenTa, M; Q, N, M — Harpy3KH, AeUCTBYIONHE Ha QYHIaAMEHT;
hy — TONIIUHA €10 TPYHTA BBIIIE TOJOIIBHI (PyHAAMEHTa CO CTOPOHBI NOJBANA, M; /., — TONIINHA
KOHCTPYKIIUH T0J1a MojBana, M; d, — NIyOuHa mojBana, M
Fig. 1. Calculation schemes of the projected foundations of reconstructed buildings: a — a free-standing
foundation for a building without a cellar; 6 — strip foundation for a building with a cellar; pmax, Pmin —
respectively, the maximum and minimum pressure on the base of the foundation, kPa; /, b — respectively,
the length and width of the base of the foundation, m; ¢ — foundation depth, m; /4 — foundation height, m;
0, N, M — loads acting on the foundation; 4, — the thickness of the soil layer above the basement base
from the basement side, m; 4. — basement floor structure thickness, m; dj, — cellar depth, m
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[Tapametp Ry, — 3TO Takoe JaBJeHHE HAa TPYHT OCHOBAHMS IO MOJAOIIBE (YHAAMEHTa, IIpU
KOTOPOM Y4HThIBaeTcs 3P deKT ero o6xkaTus Harpy3Kod oT Beca 3manus. s onpeneneHus Ry,
WCIIOJIL3YETCSl METO/I, B OCHOBY KOoToporo mnojosxkeHa (popmyna (5.7) CII22.13330.2016 ¢ umero-
IIAMUCS TIPEATIOCHUIKAMH W OTPAHUYCHUSMU. METO]] YIUTHIBACT BhI3BAaHHBIC YIUIOTHEHUEM H 00-
BOJIHEHHEM (3aMayMBaHMEM) W3MEHEHHsI CBOWCTB TPYHTOB, 3aJICTAIOIIMX B OCHOBaHWH (yH1a-
MEHTOB JUIUTEIBHO JKCILUTyaTHPyeMbIX 3/aHuil. B o0miem Buae pacueTHOE CONMPOTUBIICHHE YII-
JIOTHEHHOT'O 'PYHTa OCHOBaHMs Ry, onpenensiercs no gopmyne [16]

Ya Ve '
yn:%.(My'Kz'b"YII.Ky—i_Mq'dl.’YII+ @)
+(Mq_1).db.’Y}l+Mc.CII'Kc)'KS’

rae K, K, — KOd(pOUUMEHTBI, yYUTHIBAIOLIME H3MEHEHHE XapaKTEPUCTHK ILUIOTHOCTH P U

YACIBHOTO CIETUICHUSI ¢ TPYHTOB OCHOBaHUSA 1MOJ GyHAAMEHTOM 3a MEPHO]T IKCIUTyaTaIluy 3]1a-
wast; M, M, M, — koaddunmentsl, npuauMaemsie mo CIT22.13330.2016 B 3aBUCUMOCTH OT

XAapaKTEPUCTUKH yIJIa BHYTPEHHEIO TPEHUS TPYHTa (p, OCHOBAHMs, YIUNIOTHEHHOI'O JABJICHUEM D
OT IKCIUTYyaTUPYEMOTO 3aHMUsL:

(P_II:(PH'qu (3)

rJie (¢, — Yrojl BHyTPEHHETO TPEHHs €CTECTBEHHOIO (HEYIIIOTHEHHOI0) ITPyHTa OCHOBAHMs, Ipaj;
K, — xoopuimenT, yuuThBAIOIIMA H3MEHEHUE XapAKTEPUCTUKH yIila BHYTPEHHETO TPEHUS. @y

3a TepUo] dKCIUTyaTanuu 3maHusd; K, — Ko3(D(GHULUUEHT, yUUTBHIBAIOIIMNA CTENEeHb pealn3aluu
(MCTIoNTb30BaHMS) MPEISIIBHON OCalKu (yHIaMEHTa 3a MEpUOoJ dKCIUTyaTanuu 3aanus. OcTraib-
HbIe 0003HaYeHMS T ke, 9To U B popmyiie (5.7) CIT 22.13330.2016.

3navenus kodpduuuentos K, K, K, yCTaHOBICHBI SKCIEPUMEHTAIBHO Ul TIMHHUCTBIX

rpyHTOB. OHHM BBIOMPAIOTCS B 3aBUCUMOCTH OT OTHOILEHHUSI CPEJHETO NaBIEHUS p MO MOIOIIBE
IKCILUTyaTupyeMoro (yHIaMeHTa K PacyeTHOMY CONPOTHBICHHIO €CTECTBEHHOTO (HEYIJIOTHEH-
HOT0) TPYHTa OCHOBaHUS R, KOTOPOE MPUHUMAJIOCH NIPH IEPBOHAYATILHOM MPOSKTHPOBAHUH 00b-
ekra (p/R). 3nadenus koopuumenros K , K, K, npuaumarores 1o [16, tabu. 6.1].

3naueHne kodddunmenta K, uzmensercs or 1 mo 1,4 B 3aBHCUMOCTH OT TOTO, HACKOJBKO
MIOJTHO pealin30BaHa MpeieibHas ocajika pyHaaMeHTa s Uil pacCMaTpUBAaeMOro 37aHus 3a TIEPHO/T
ero skcruryaraiuy. Hanbomnbiee 3HaueHne koddduimenta K, MPUHAMAETCS B TOM Cllydae, Koraa
pacueTtHas (dakTuueckas) ocajaka (yHIAMEHTa § CYIIECTBYIOUIETO 3/IaHHsI, YCTAHOBICHHAs TpPHU
(hakTHUECKOM JIaBJIeHUU p, cocTaBisieT MeHee 20 % OT npenenbHO T0omyCcTUMOi sy, (s < 0,2s,). Ecu
pacuetHas (axkTuyeckas) ocanka ¢pyHaamenTa s coctaniser 6onee 70 % OT mpeAenbHO OMYCTH-
Moit s, (s > 0,7 5,), To 3HaueHue koddummenta K; mpuaumaeTcs: paBHbIM eaunamie (K; = 1). 3Ha-

yeHus kodpduuuentos K, npuHumarores 1o [ 16, Tabin. 6.2].
B cnyugae, ecnu ycnoBust (1.1)—(1.3) He BBINONHAIOTCS, MPUHUMACTCS PEIICHHE O HEOOXO -
MOCTH ycuiieHus! pyHaaMeHTa (YIIPOUHEHUS] OCHOBAaHUS) PEKOHCTPYHPYEMOTO 3/1aHUsl.

Cnocob nepeda4yu donosnHuUmMesnbHOU Ha2py3Ku Ha ceau
ITocne OIICHKH 3arpy>KCHHUA OCHOBAaHUSA (b}IHJIaMeHTOB (MeJ’IKOTO SaJIO)KeHI/I}I) U MPUHATHA PC-

LIEHUs] 0 HEOOXOIMMOCTH €r0 YCUJIEHUs BBIOUpPAeTcs OJUH U3 IByX OCHOBHBIX CIIOCOOOB Iepeiaun
YacTU HAarpy3kKd OT HAJ3EMHBIX CTPOMTENBHBIX KOHCTPYKLMH Ha CBau (M HUKEPACIIOJIOKEHHbIE
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TPYHTBI OCHOBaHUs). Takue CBaM MOTYT YCTPAMBaThCsS HEMOCPEIACTBEHHO O] TOOIIBOM CYIIECT-
ByIo1Iero ¢pyHaaMenTa (MepBhIid CrIoco0) WK MPUMBIKAIOIIMMU TI0 €€ TIEpUMETPY (BTOPOit crtoco0)
(puc. 2). YcTpoeHHBI TakuM o0pa3oM (yHIaMEHT YacTO HA3bIBAIOT KOMOUHUpogaHuwvim. llpm
9TOM KOMOWHUPOBAHHBIN (PYHIAMEHT MOXET ObITh OJHOCBAWHBIM (€CIM YCTPauBaeTCs OJIHA CBas
0] KOJIOHHY WJIM CTOJIO), KyCTOBBIM (€CJIM yCTpamBaeTCs JBE U OoJiee CBail) U B BUJIC CBAHHOTO
1oJIst (€CJM MOJ CYIIECTBYIOLNM (DyHIaMEHTOM yCTpauBaeTcs ACCATh U Oojiee cBail).

10.000 , 10.000

10.000

Puc. 2. CriocoOnl nepeauu AOMOTHUTEIBHON HArpy3KK HA CBaM MPH YCHICHUU (DyHIaMEHTOB PEKOHCTPYHpPYE-
MBIX 3[IaHUI: @, 6 — ICHTOYHBIX; 0, 2 — OTACNBHBIX; [ — CYIIECTBYIOMINIA JIEHTOYHBIN OyTOBBIH (KNPITUYHBII)
($yHIaMeHT; 2 — CyILEeCTBYIOIINH JICHTOYHBIH MOHOJIMTHBIH 7KeJie300e TOHHBIN (DyHIaMeHT; 3 — CyLIeCTBYIOIINHA
OTJIEITHHBIN COOPHBIH XKee300eTOHHBIN (DyHIaMEHT; 4 — CYIIECTBYIOMINH OTICITFHBIN MOHOJMTHBIHN JKee300¢e-
TOHHBIN (PYHIAMEHT; 5 — MHBEKITHOHHAS CBast; 6 — KOHYCOBHIHOE OTBEPCTHUE B IUTUTHON YaCTH CYIIECTBYIOIIIE-
ro pyHIaMeHTa; 7 — MonepeyHas MeTajuInieckas Oalka, ycTpanBaeMasi 4epes3 OTBEPCTHE B CTEHOBOM YaCTH CY-
HIeCTBYIOLIEro (hyHIaMeHTa; § — MpOAOJIbHAs XKene300eToHHas Oaka; 9 — skene300eToHHas 00oiMa, yeTpan-
BaeMas 1o epuMeTpy pyHaamenTa; /() — HeCyIuii CJI0H NPOYHOro (MalIOCKUMAEMOro) TpyHTa
Fig. 2. Methods for transferring additional loads to piles when reinforcing the foundations of reconstructed build-
ings: a, b — strip foundation; ¢, d — spread foundation; / — existing strip rubble (brick) foundation; 2 — existing
strip monolithic reinforced concrete foundation; 3 — existing spread precast concrete foundation; 4 — existing
spread monolithic reinforced concrete foundation; 5 — injection pile; 6 — tapered hole in the slab part of the exist-
ing foundation; 7 — transverse metal beam through a hole in the wall of an existing foundation; § — longitudinal
reinforced concrete beam; 9 — reinforced concrete cage, arranged around the perimeter of the foundation;

10 — bearing layer of durable (low-compressive) soil
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[Ipu mepBom criocobe cBan (MHBEKIIMOHHBIC, OYPOUHBEKIIMOHHBIC U JIP.), yCTpauBaeMbIC He-
MOCPENICTBEHHO MO/ MOJOUIBOM (pyHIaMEHTa, TepelaloT YacTh BHEIIHEH Harpy3Kd Ha HECyIIui
CJIOW TIPOYHOT'O TPYHTA OCHOBAHMS B IpeZeax KOHTypa (IepruMeTpa) MOAOIIBhI CYIIECTBYIOIIETO
¢byHnamenra (puc. 2 a, 2).

[To BTOpOoMy crocoOy cBau yCTpauBarOTCs BOJb KOHTYpa WJIH IO MEPUMETPY MOIOUIBBI Cy-
LIECTBYIOIETO (pyHIaMeHTa (JICHTOYHOTO U OTZEeNBHOr0). YacTh BHEIIHEeH Harpy3Kd Ha HECyIIMiH
MIPOYHBIN €O rpyHTa OCHOBAHUS MPU 3TOM NEpPENaeTCsi Ha MPUMbIKAIOIUe K (yHIaMEHTY CBau
(MHBEKIIMOHHBIE, OYpOMHBEKITMOHHBIE U p.). CTBIK cBaii ¢ TenoM (yHmameHnTa (MoJ0mBH QyHaa-
MEHTA) YCTpanBaeTCsi OOBIYHO KECTKUM W PaBHOIIPOUYHBIM (puc. 2, 0, 8) [3, 16].

O6ocHoeaHue Hecyujeli cnocobHocmu ceali

PaccMoTpuM orieHKy Hecymiei cnmocoOHOCTH MHBEKIIMOHHBIX U OYpPOUHBEKIIMOHHBIX CBai.
ITon Hecymiel cmocOOHOCTBIO F; TaKUX CBail MOHMMAETCS MPEJEIbHOE COMPOTUBIICHHUE OKOJIO-
CBAfHOr0 MaccHBa TPYHTa OCHOBAHMS MX MEPEMEIICHHUIO 1Mo Harpy3Kkoil. J{ist ouenku F; BbIOU-
paeTrcs Mo MHXKEHEPHO-TE€OJIOTMYECKOMY pa3pe3y HECYLIUH CIIOW IPyHTa OCHOBaHUS, B KOTOPOM
yCTpauBalOTCA HIDKHUE KOHIIBI CBail (cM. BbIlIe). BeIOOp AenaeTcs B o3y cliosi TPyHTa Hanbo-
Jee MPOYHOro, MEHEE CKUMAEMOIO IO CPABHEHMIO C APYTMMHM BBIIIEPACIIOIOKEHHBIMU HHKE-
HEPHO-TEOJIOTUIECKIMH d1eMeHTamMu. Criabble TPYHTHI (Pa3HOBUIHOCTH TIMHUCTBIX TPYHTOB Te-
Ky4eIUIaCTUYHON U TeKyuel KOHCHUCTEHIUH, PbIXJIbIE MECKU, TOp(bl U Ap.) HE PEKOMEHAYETCS
HCIOJIb30BATh B KAUECTBE HECYIIETO €105 OCHOBAHUS KOMOMHUPOBAHHBIX (PYHAAMEHTOB.

BenmunHa Hecyieit criocoOHOCTH BUCSYCH cBau F; (MHBEKITMOHHOM, OYPOMHBEKITMOHHOM) MO-
KeT OBITh npedsapumenbHo ONpeNIelieHa aHATUTHIECKU 110 (PU3UKO-MEXaHMUYECKUM XapaKTEePUCTH-
KaM TpyHTa OCHOBaHUs ¢ ucnosb3oBanrueM Gopmyibl CIT 24.13330.2011 «Caaitnbie GyHIaMEHTBD):

Fy=y, | Y - R-A+u-Dy, - fi-h |, 4)
i=1

rze Bce 0003HaueHus NpuHATHI 1o popmyite (7.8) CII 24.13330.2011.

PaccmaTpuBas naHHbIe OnpeAeieHus] Hecyliel crnocoOHOCTH F; BUCSUUX CBaif, HEOOXOAUMO
OTMETUTH cienytoiee. Ha HauampHOM 3Tare BBIMOJHEHUS padoT MO YCTPOUCTBY MHBEKIIMOHHBIX
CBail MPOM3BOASAT BAABIMBAHUE METAJUINYECKOTO UHBEKTOPA 0€3 BBIEMKH I'PYHTA, YTO UMEET CXO/I-
CTBO CO CIOCOOOM IOTpYy>KeHHs CBail BaaBiauBaHueM. [Ipu ycTpoiicTBe OYpOMHBEKIIMOHHBIX CBai
MIPOM3BOAAT OypeHHEe CKBaKUHBI C MCTIOJIb30BaHUEM OYPOBOW KOPOHKH, 3aKPEIIIeMO Ha HUKHEM
KOHIIE MOJIOM METAJUIMYECKOM IITaHTH, Yepe3 KOTOPYIO MOJAETCs MOABUKHBIA MEJIKO3EpHUCTBIN
0eToH. bypeHue CKBa)KMHBI BBIIOJIHAETCS MPH OAHOBPEMEHHOM IOTIPYXKEHUH IOJIOM MeTayuinye-
CKOM IITaHTu 06€3 BBIEMKH IPyHTA, YTO TAKXKe UMEET CXOJICTBO C MOrPY’KEHUEM CBail BJIaBIMBaHU-
eM. Ho mojjaua MenKo3epHUCTOro MOBMKHOTO OETOHA MOJT AaBJICHHUEM B CKBaXXUHY (depe3 WHbEK-
TOp WM MOJIYI0 METAJUIMYECKYIO LITAHTy) U JajbHENIIas €€ ONpPEcCCOBKAa MMEIOT OOIIME YepThl
TEXHOJIOTMYECKUX MPOLIECCOB YCTPOICTBA MHBEKLIMOHHBIX U OYPOMHBEKIIMOHHBIX CBaM.

[TosTOMy 0COOEHHOCTH YCTPONCTBA MHBEKIIMOHHBIX U OYPOMHBEKLIMOHHBIX CBai HE MO3BOJISIOT
B I[IOJIHOW MEpe HUCIIOJIb30BaTh IPEAOCTABICHHBIE B HOPMAaTUBHOM U IPYrOM TEXHUYECKOM JIMTEPATY-
pe 3HaueHns KOdIPPUUMEHTOB Y , ¥ 7, . Taknm oOpasoM, popmyia (4) st MHBEKLIMOHHBIX 1 Oypo-

UHBCKIIMOHHBIX CBail 4acTo MMPUBOJAUT K 3HAYUTCIIbHBIM 3allaCaM HUX Hecymeﬁ CHOCO6HOCTI/I H 3a4ac-
TYIO HE OTPaKaeT OCOOCHHOCTEH TEXHOJIOTUM ycTpoiicTBa. CiieioBaTeNIbHO, 3HAYCHUs F;, yCTaHOB-
JICHHBIE pacyeToM TI0 (4), TOJKHBI PAaCCMaTPUBATBCS KaK npedsapumelivhvle, KOTOPbIE HYKIAIOTCS
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B JIONOJTHUTEIBHOM MpoBepke. ClieAyeT TakKe OTMETUTD, YTO METO onpeaenacHus F,; 1o (4) ucmosb-
3yercsl Yaiie sl YCIOBHIA HOBOTO CTPOMTENHCTBA U HE YUMTHIBACT HAIPSHKEHHO-AehopMHUpyeMoe
COCTOSIHUE TPYHTa OCHOBaHMsI PEKOHCTPYUPYEMOro 3/1aHusl. B mocneaHue roapl Noay4yuin pa3BUTHE
METOJIbI ONPE/ICIICHUSI HECYIIeH CIIOCOOHOCTH F; MHBEKIIMOHHBIX U OYPOMHBEKIIMOHHBIX CBal IS
(GyHIAMEHTOB PEKOHCTPYHPYEMBIX (BOCCTAHABIMBACMBIX) 3/IaHHA, KOTOPhIE 0a3UPYIOTCS HA PE3yIib-
TaTax 3KCIEPUMEHTAIbHBIX U TEOPETUYECKUX HccaenoBanui [7, 9, 10, 13].

KoHcmpyupoeaHue ¢pyHOameHmoe

[Tpu xoHCTpYHpOBaHUH (PYHIAMEHTOB C YUETOM MX YCHJICHHS BHauaje aHaTU3UPYIOT J1aH-
HBIE 110 Harpy3kam N; u NV, Ha OTMETKax 1oJja NepBoro (MoABaJIbHOI0) ATa)xa A0 U I0CJIe PEKOH-
cTpykuuu 31anus (puc. 3). OT pa3nuuus Harpy30K N; U N, CYIIECTBEHHO 3aBUCUT ITUTAHUPYEMOE
KOJMYECTBO MHBEKIIMOHHBIX CBal, HEOOXOIUMBIX JUJISl YyCUJIeHUs (pyHIaMEeHTa, a TakKe BbIOOp
cmocoba mepeaadyu Ha HUX JOMOJHUTENbHOU Harpy3ku AN oT 3manus AN = N, — Nj.
3aTeM BBINOJHAETCA pacyeT AOJU Harpy3ok, MepelaBaeMbIX Ha I'PYHT OCHOBaHHUS IMOJOLIBOMN
(dyHnamenTa Ny U UHBbEKIMOHHBIMU (OYPOHHBEKLIMOHHBIMU) CBasIMU Ng. Jlost Ny paccuuThiBa-
€TCsl C y4eTOM IPOYHOCTHU (HECyIlel COCOOHOCTU) IPYHTa OCHOBAHMsS U JABICHUSA pg (HArpys3-
Ki N;) oT 31aHust A0 ero pekoHcTpykuuu [12, 17]. Jlasee npuctynarT K KOHCTPYUPOBAHUIO

1
f f
I | N1 +0.000 I IN2 +0.000
TN Ny
i | N VL
2 2
7
/ 7y A 4
7.7 72 77
/// //// /"/

LIRS
770772777

/I
0 T

P 3 Pye 3
N

Puc. 3. Cxema pacnpe/iesieHust BHEITHEH HATPY3KHU OT PEKOHCTPYHUPYEMOTO 3aHHUsI MEKTY DIICMEHTaAMU
(dbyHIaMeHTa: @ — IO ero YCUIICHUS; 6 — TMOCIIe er0 YCUIICHHUS MHbEKIIMOHHBIMH CBasMU;, | — KOJIOHHA;
2 — oTHeNbHBINA QyHIaMEHT; 3 — HHBEKIMOHHAS CBast; N| — Harpy3ka Ha GyHIAMEHT 70 PEKOHCTPYKIMH
3maHus; N, — Harpy3ka Ha (yHIaMEHT MOoce PeKOHCTPYKIUU 30aHus; Ny — Harpy3Kka, nepeiaBaemMas Ha
TUIMTHYO YacTh OTACTHHOTO (PYHIAMEHTA B YCIOBUSIX PEKOHCTPYKIMH 37aHus; N, — HArpy3Ka, nepesa-
BaeMasi Ha HHBEKLIHOHHBIE CBaH; p¢ — AABJICHUE T10 MOAOLIBE OT/EIBHOTO (yHIAMEHTa JI0 €T0 YCUIICHHS;
Pyc — AABIICHUE TIO MOOIIBE OTJEIBHOTO (hYHIAMEHTA II0CIIE €r0 yCHICHHS
Fig. 3. Diagram of the distribution of the external load from the reconstructed building between
the elements of the foundation: a — before its strengthening; b — after its strengthening; / — column;

2 — spread foundation; 3 — injection pile; N; — load on the foundation before reconstruction of the building;
N, —load on the foundation after reconstruction of the building; Ny — load transmitted to the slab part
of a spread foundation in a building reconstruction; N, — the same, transferred to injection piles;

Pg — pressure on the sole of a spread foundation before its strengthening; p,. — pressure on the sole
of a spread foundation after its strengthening
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(yHIaMEHTOB C y4Y€TOM €ro YCUJICHHS MHBEKIIMOHHBIMH, OYpOMHBEKIIMOHHBIMU W JIPYTUMHU
cBasiMu (cM. puc. 3). HaznauaroT reomerpuueckue pa3Mepbl JOMOTHUTEIbHBIX KOHCTPYKTHUB-
HBIX 3JIEMEHTOB ycuiieHus (0aiaku, 000iMBbI, pOCTBEPKH, MOIKOCHI, MPMWINUBHL U T.A.). IIpu Ha-
JUYUU 3HAUYUTENbHBIX Ne(PEKTOB B MOAKOJIOHHHUKE (I OTAENbHBIX (PYHIaMEHTOB MEIKOTO
3aJI0)KCHHS) WJIM B CTEHOBOW, IJIMTHOW 4acTAX (yHAaMeHTa (U IEHTOYHBIX (PyHIaMEHTOB)
IIpeyCMaTPUBAIOT UX IPEABAPUTEIBHOE BOCCTAHOBIICHUE.

lMoeepoyHble pacyemsbl OCHO8aHUsI (hyHOaAMeHMoe

[ToBepouHble pacueTbl OCHOBaHUS (YHIAMEHTOB C YYETOM WX YCHICHHS WHBEKIIMOHHBIMU
CBasiMU BBITIOJTHSIIOT T10 TIEPBOM M BTOPOH TPYIINaM MpeeTbHBIX COCTOSHUIMA (TI0 HecyIei croco0-
HocTu U Aedopmanusam). CI0KHOCTh TAKUX PACYETOB 3aKIFOYACTCS B TOM, UTO OCHOBAHHE CYIIE-
CTByIOIIEro (hyHIaMEHTa HAXOAMUTCSI B HAMIPSHKEHHOM COCTOSIHUH, TaK KaK UCIIBITHIBACT JaBJICHUE
OT PEKOHCTPYUPYEMOTO 3/aHHsI, KOTOPOE JAOJDKHO YUUTHIBATHCS MPU MPOSKTHPOBaHUU. B HacTos-
mee BpeMs sl PEKOHCTPYHPYEMBIX (BOCCTAaHABIMBACMBIX) 3/IaHUN Pa3pabOTaHO OTPaHUYCHHOE
KOJIMYECTBO METOJIOB pacueTa ocaaok [8, 18] u necymieit cnoco6HoctH [1, 6, 10] ocHoBaHwus GyH-
JTAMEHTOB C YYETOM HUX YCUJIEHHS, KOTOPbIE [TOKA HE BOILIM B COCTAB HOPMATUBHBIX JOKYMEHTOB B
Poccun. TToaTroMy HOBOJBHO YacTO MPH MPOCKTUPOBAHUH (DYHIAMEHTOB PEKOHCTPYHPYEMBIX 3/1a-
HUM ¢ y4eToM MX YCWJICHMs UCIIOJIb3yeTCs HOPMATUBHAs M TEXHUYECKasl JIUTEepaTypa, HOATOTOB-
JICHHAs! JUTsl TIPOEKTHPOBaHMs ()yHIAMEHTOB B yCIIOBUSIX HOBOTO cTpouTenbeTsa [1,4, 5, 19 u ap.].

Pacyem snemeHmoe ghyHO0ameHma Ha npoYHOCMb

KOHCTpyKTHBHBIE 3JIEMEHTBI YCHIMBAEMOTO (DYHAAMEHTA U Y3JIbI X COMPSDKCHUS! PAaCcCUUTHI-
BalOT B COOTBETCTBUM C METOJAMH, IPUBEICHHBIMA B HOPMAaTHBHOM M TEXHUYECKOW JIATEpaType
(CI1 63.13330.2018; CII1 16.13330.2017; CII 14.13330.2018; CnpaBouHuk reotexsnuka, 2016 u ap.)
C YUETOM JICHCTBYIOIIMX Ha 3TH JIEMEHTHI (JaKTUUECKHX Harpy3oK M Bo3zeiicTBuil. K Takum KOHCT-
PYKTHBHBIM JIEMEHTaM OTHOCSITCS JKEJI€300€TOHHbBIE 000MMBI, MOSICA JKECTKOCTH, OATIKH, HIIEMEHTHI
HapalllMBaHMs, a TAKKE METAJUIMYECKHUE (CTaJIbHBIE) TIOAKOCHI, CTOMKH, TIOJIKH, aHKEpa U Jp.

lModzomoeka pabo4eli JokymeHmayuu

[IpoektupoBanue ycuieHUus: (yHIAMEHTOB PEKOHCTPYHPYEMBIX 3MaHUNA WHBEKIIMOHHBIMU
CBasIMU TpeayCMaTPUBACT MOATOTOBKY paboyeil JokyMeHTanuu. B cocTaB TOKyMEHTAIlMH BXO-
TISIT IETaTbHBIC YePTEXKH TSI BRITIOJTHEHUST Pa0OT, Crieu(pUKAIIMHA HA UCTIOIb3YEeMbIe MaTepPHAIIb,
MIPOEKT MPOU3BOJICTBA PabOT U Jip. B paGoueit JoKyMeHTAIMK YKa3bIBAIOTCS TAK:KE MEPOIIPUATHS
10 pa3rpy3Ke CTPOUTEIbHBIX KOHCTPYKUUN HAJA3EMHOM YaCTU 3[1aHUs, a TAKKE MEPOIPUATHS 10
TeXHUKE 0€30IaCHOCTH IPY IPOU3BOJICTBE PAOOT IO YCHUIICHUIO (YHJAMEHTOB.

Takum 00pa3om, MpeACTaBICHHBINA BBIINIE aJITOPUTM MPOSKTUPOBAHHS yCWIeHHS (pyHIa-
MEHTOB PEKOHCTPYUPYEMBIX, BOCCTAHABIMBAEMBIX 3aHUI C UCIOJIb30BAaHUEM MHBEKIIMOHHBIX,
OYpPOMHBEKIIMOHHBIX M JPYTHX CBail MO3BOJISET MPABUIBHO U MOCIEAOBATEIILHO OPraHU30BaTh
paboTy CHEIUaIuCTOB.
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