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PekoHCTpyKIMsT W yCUJIEHUE WHXKEHEPHBIX COOPYKEHUW: METOIUYECKHE
yKa3aHusl K TpakThuueckum 3aHsatusMm s cryneHtoB CIIO / H.A. Ilewmckuii—
Camapa: Camap. roc. TexH. yH-T, 2024. — 40 c.

Meronnyeckie yKazaHusT OpeJHA3HAYEHBl UL OOydJalomuxcs —II0
CHEeLMATbHOCTH  cpeAHero  mpodeccuoHanbHoro  obpazoanust  08.02.02
CTpOHTENbCTBO U AKCIUTYaTaIUsl HH)KEHEPHBIX COOPYKECHUH.

Meroauueckie yka3aHUS BKIIOYAIOT B Ce0S KOMIUIEKT METOIUYECKUX
MaTepualioB, HEOOXOAUMBIX JIJIsl YCIEITHON MOATOTOBKH M y4acTHs B MIPOBEICHUH
NPaKTUYECKUX 3aHATHH 1O MEXAMCHUIUIMHAPHOMY Kypcy: «PeKOHCTpyKIHS |
YCUJICHUE WH)KEHEPHBIX COOPYKCHUI.
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BBEJIEHUE

Meroauueckue  yka3zaHusi TpeIHA3HAYCHBbl I OOydYarommuxcss 1o
cneunanbHocTd  08.02.02 CTpOUTENbCTBO M 3KCIIyaTalusd HWHXEHEPHBIX
COOPY)KEHU M OCBAMBAIOIIMX MEXJIUCIUIUIMHAPHBIA Kypc «PekoHCTpyKiusa u
YCUJICHUE UHKEHEPHBIX COOPYKEHUN

Mertonuyeckue yka3aHUsi CoOAEpKaT MPAKTUYECKUE 3aHATUS IO TeMam
U CHUTIIAHBI.

[IpakTueckoe 3aHsiTie — 3TO (OopMa OpraHu3zalu ydeOHOro mporecca,
OpEANoIararonas BbIMOJHEHUE O0YYaIOIUMUCS 3aJaHUI CaMOCTOSITENIbHO U TTOJ
PYKOBOJICTBOM TipenojaBatens. [uaakTtuyeckas Lellb NPAKTHYECKUX 3aJaHui —
dbopMUpOBaHHE y O0yYarOIIUXCS MPOPECCHOHANBHBIX M MPAKTUUYCCKUX YMEHUM,
HEOOXOJUMBIX JII M3YYEHHS MOCIECAYIOIMMNX YYEOHBIX AUCIUILIAH, a TaKKe
MOATOTOBKA K MPUMEHEHUIO 3TUX YMEHUH B MPO(ECCHOHATBHON JACSATEIbHOCTH.

Benymei IUIAKTUYECKOW UENbIO MPAKTUYECKUX 3aHSITUM  SBJIACTCA
dbopMUpOBAHUE MPAKTUUYECKUX YMEHUU — MPOPECCUOHATBHBIX (BBIMOIHEHHE
OMpENCICHHBIX  JICMCTBUS, OINepalui, MOpeAnucaHui, HEOOXOJUMBIX B
nocieaymwIeid npodecCHOHATbHOM JIESITEILHOCTA) WKW YYEOHBIX (perieHue
3a/1a4), HEOOXOAUMBIX B MOCHEAYIONIEeH YUeOHOM NesTETbHOCTH.

Hapsny ¢ dbopMupoBaHreM yMEHHUI U HaBBIKOB, B MPOIECCE MPAKTUYECKUX
3aHATUNA 0000IIAIOTCS, CUCTEMATU3UPYIOTCS, YIIIYOJSIOTCS U KOHKPETU3UPYIOTCS
TEOPETUYECKUE 3HAHUS, BBIPAOATHIBAETCS  CIHOCOOHOCTH W TOTOBHOCTH
UCITOIb30BaTh 3HAHMS HA MPAKTUKE, pa3BUBAIOTCA MHTEIJICKTYaIbHbIE YMEHHUSL.

B MeromMueckMx yKazaHHUSX MPUBEICHBI YKAa3aHUS 1O BBINOJIHEHUIO
OpaKTUYECKUX padoT, 3aJaHus, TEOPETUUECKUU MaTephajl U BOIMIPOCH IS
CaMOITPOBEPKU K KAXKIOU TEME NPAKTUUECKOTO 3aHATHS.



IIpakTnueckoe 3ansaTue Nel

Pa3pa0oTka TeXHOJOrMYECKNX CXeM U onpeaeeHne 00beMoOB padoT 1Mo yCHIEHHIO
JAepeBSIHHBIX KOHCTPYKIUH UHKEHEPHBIX COOPY KEeHM .

PexoncTpykius mocta uenecooOpa3Ha, €clu JIEUCTBYIOIIUA MOCT IO TEXHHU-
YECKUM XapaKTepUCTUKAM, MPOMYCKHOW CIMOCOOHOCTH WIIM JAPYTMM TMapaMerpam, He
MOXET Oo0ecreunuTh TpedyemMoro o0bema IMEepeBO30K, a TaKXKe €CIU 3aTpaThl Ha €ro
COZIepKaHWe W PEMOHT (BKJIIOYas OPraHU3alldi0 TPY30MEPEeBO30K MO OOBE3THBIM JI0-
poram M MocTaMm OOJIbIIIEH TPY30MOBEMHOCTH) TPEBBINIAIOT 3aTPaThl HA MPOBEICHUE
paboT Mo PEKOHCTPYKIINH, YCUIICHUIO UITH PACIIMPEHUIO MOCTA.

OCHOBOIi SKOHOMUYECKOTO OOOCHOBAaHUS PEKOHCTPYKIIUU SIBIISCTCS OIICHKA
CTOMMOCTHBIX 3aTpaT Ha CTPOUTEILHO-MOHTXKHBIE PAOOTHI (OCYIIECTBICHHE PEKOH-
CTPYKLIUH) W 3aTpaT Ha JaJbHEHIIYIO SKCIUTyaTalnio, 00eCIeYMBAIONIYIO BIOIHE - HUE
3allJIAaHUPOBAHHOTO 00BEMA IEPEBO3OK.

PekoHCTpyKIIMsT MOCTa CUMTaeTCsl 1LEeJecO00pa3Hoil, eciaM KamuTalbHbIE BJIO-
KEHUSI U DKCIUTyaTallMOHHBIE 3aTpaThbl COOTBETCTBYIOT MPHUHSATON HOPMATUBHON 3(-
(hEeKTUBHOCTH.

1. OcHoBHBIE UCXOAHBbIE JaHHbIE JJIs1 pacyera

[TponetHoe cTpoenwue ¢ rabaputoM 7 M u Tpotyapamu o 0,75 M moctpoero B 1960
I. U COCTOUT M3 mIecTH Oanok ;mHOM 14,06 M., 3apOEKTUPOBAHHBIX MO TH- MOBOMY
npoekty Bbim. 56]1 Coro3mopnpoekra. Pacuerneie Harpysku: H-13 uw HI'-60. bankwm
00BEeIMHEHBI MPOJOIBPHBIME OCTOHUPYEMBIMH CTHIKAMHU C BBITYCKAMHU apMaTy- pbl U3
0anoK JUis yCTpOWCTBAa CThIKa. BETOH MPOJOJIBHBIX IIBOB B YJIOBJIET- BOPUTEIHLHOM
cocrostHuu. O61Iast ToMMKUHA achaTbTOOETOHHOTO MOKPHITHS HA TTPOE3KEN YaCTH paBHA
17 cM. banku HaxomsTCs B YIOBICTBOPUTEIHLHOM COCTOSI- HUH, HO B CEpeAMHAX HUX
IPOJIETOB HMMEIOTCSI BEPTUKAIbHBIE TPEIIMHBI, XapaKTEepHbIE Ui HEHANPSKECHHBIX
OaloK, ¢ MakcUMaibHOW MMMUPUHON packpbiTus 10 0,04 cM. OO6OpBaHHBIX PadOYUX
CTepXHEH B OaJikax HET.

2. Hens - yBeauyeHwe Hecyliedl CmoCOOHOCTHM O0aJ0OK MPOJETHOrO
CTPOeHMS JJIfl MPOILYCKA 10 HeMY BPeMEHHbIX HATPY30K MO CXeMaM HOPMATHBHBIX
Harpy3ok A-11 u HK-80

3. MeTonuka pacuera

3.1.  OOuiue nosaoxxkeHust

Tak Kak OCHOBHBIE HECYIIHME 3JeMEHTHI (0aku) 00bETUHEHBI B COOTBETCTBUU C
MPOCKTOM H Y37Ibl OOBEIUHEHHsS] HAXONATCS B YAOBICTBOPUTEIHHOM COCTOSHUH,
UCIOJb3YIOT BCE T'€OMETPUYECKUE XapPaKTEPUCTHUKU MPOJETHOrO CTPOEHHS IO THUIIO-
BOMY MPOEKTY.

Hcnonb3yloT Takke M JOMyCKaeMble 3HAYCHHs M3TMOAIONIMX MOMEHTOB B Oai-
Kax U IJIUTE TUIIOBBIX MPOJIETHBIX CTPOCHUH.

[IpenenpHbIil M3rubarolMii MOMEHT, KOTOPBIM MOXKET BbIAEp)KaTh Oajka, paBeH
Mipex=130,92 TCMm.



MOMEHT OT MOCTOSSHHOM Harpy3Kku, NPUXOASALIEHCS HA: IMPOMEXYTOY-HbIE
Oanku pased — M., =38,76 tcm, kpaiiaue - M7, =52,6 TcM.

MOMEHT OT BpPEMEHHOM HArpy3Kd O YCHJIEHHS IIPOJIETHOTO CTPOCHHS,
IPUXOJUIINICS HA: IpoMexyTodnsie 6anku M™Y., =92,16 Tcwm, kpaitaue - MY,

=78,32 TcMm.

W3rubaromye MOMEHTBI, KOTOpPBIE IOJDKHA BBIAEPIKATH Oalika IOCJIE YCHIICHUS:
M, s =159,1 TcM, TIe MOMEHT OT BpeMEHHOW Harpysku coctaBister M, = =120,34
TCM ISl IPOMEXYTOuHbIX, a M7, = 110,8 TcM — st kpaiinux 6anok. IIpu pacuere
CIeIyeT y4ecTh CcieAyromue aBa (akTopa: IOCTOSHHAs Harpy3ka Ha IPOJIETHOE
CTPOEHHE BO3pOC/IA 3a CYET YKIAIKHA JOMOJHHTENIBHBIX CI0€B acdaibra; yMEHb-
IIMJIACH PacUYETHAS IUIOIIAAh PACUETHOM apMaTyphl B 0alIKax 3a CUET €€ KOPPO3UH U3-3a

TOTO, YTO MIUPHHA PACKPBITHS TPEIIMH B Oajkax MPEBBINIAET MPeaAeib- HOE
sgauyenue o CHull 2.05.03-84*.

MOMEHT OT JOMOJHMUTENbHBIX CI0eB achaibTOOETOHHOrO MOKPBITUS OIpese-
aseTcs no ciaenyromein popmyne BCH 32-89:

Mnocm =

8

rae vy = 1,15- koadpunreHT HaAeKHOCTH IO HATPY3Ke;

Ah =0,17 - 0,05 = 0,12 M - ToMmuHA TOTIOTHUTEIBHBIX CIOEB ac(allbTa;
b =1,66 M - mupuHa OaJKu;

y = 2,4 1/M° - yrensHEI Bec achaibra;
I= 13,7 M - pacueTHbI TPOJIET OAJIKH.

I[To BCH 32-89 ompenensercs mnpeneidbHbI u3rubarommii MomeHt [M], npu
CIICTYFOIIMX MCXOIHBIX JaHHBIX:

3a HOPMATUBHOE COMPOTHBIICHUE CTEP)KHEBON apMaTypbl MPUHITH MUHUMAJIHHO
rapantupyemoe (¢ HaaexkHocTbio 0,95) 3HaueHWe mpenesia TEKy4yeCTH, COOTBETCT-
BYIOILIEE OCTaTOYHOMY OTHOCHUTENIIBHOMY yAiauHeHuto 0,2%.

Pabouas apmatypa Ganok mo Beimycky 56]J1 Coro3gopnpoekra — crans Ct 5 me-
puonuueckoro npoduis (B HacTosllee Bpems - ctanb kiacca A-Il) umena GpakoBou-
HBIl MHHHMYM IIpeiena TeKy4ecTH, paBHbI Ry, =2800 xrc/cm?, a ¢ 1961 r. - 3000
kre/em’. Torma Ry =2800/1,16=2414 xrc/em?, Rg = 120 kre/cM? - Ipy H3MEpEHHON Mapke
oerona 6anox M-300.

Pac4yeT Ha MPOYHOCTH MO NMPeAeTbHBIM COCTOSTHHSIM MEPBOii IPyNIbI

Hcxonubie naHHBIC: MpeAenbHBIE MOMEHT - 172.0 TcM W momepeyHas cuia Ha
orope - 40 Tc ¢ yaeToM mnepepacyeTa Hecylier cnocoOHOCTH OaKH.

MoMeHT, BocipuHUMaeMblid Oankoi, paBeH 117,6 tcm. Torjga MOMOJHUTEIbHBIMN
MOMEHT, KOTOPBIN JOJKHA BOCTIPUHUMATD Oanka, Oy/leT paBeH

172,0-117,6=54,4 tcm.

Ha sty pasHuity ycuiams, HCIONB3ys MONEPEYHOE CeYeHUEe Oaiku, MmoadupaeTcs
HE00XO0IMMOE KOJIMYECTBO BHICOKOITPOYHOMN apMaTyphI.

[Tnomaas monepevyHoro ceueHus HeHANPsHKEHHOM apMaTyphl B Oajike ObLTa paBHA



A =72,36 cM’, @ C yUETOM ee 0CIabIICHIs KOpPO3Heii
4=0,898-72,36=64,98 cm”.
PacuerHoe compoTuBieHne 6etoHa 6anku paBHo R,=120 kre/cm®.

PacueTHoe compoTHBIIeHHE HEHANpsAraeMou paboueil apMaTypsl B Oajke paBHO
Rs=2414 xrc/em”.

PacueTHoe conpoTuBIIEHHE apMaTypHBIX KaHAaTOB Kiacca K-7
2
R,=10450 xrc/cm”.

Pacuer mo mpowHocTH ocymiecTBisiercss coriacHo [1, m.3.62]. Beicora cxkaroii
30HBI OETOHA ompeensercs no Gopmyrne

Rp - AjtRs - Ac-Ree - As =R, - b - x

PaccmarpuBaem cityyail ycusieHus OalIKu IIECThI0 apMaTypHbIMU KaHATAMU KJlacca

K-7.

10450 - 1,4-6+ 2414 - 64,98-2414 - 16,08= 120 - 160 - X=10,7 cm.

M=120 - 160 - 10,7(76,1- 10,7/2)+2414 - 16,08 - 70,6=172,8 Tcm > 17

S

IIpakTuyeckoe 3ansitue Ne2

Pa3paboTka TeXHOIOrMYECKHUX CXeM U ompeaeieHne 00beMOB padoT M0 yCHIEHUIO
MeTAVIHYEeCKUX KOHCTPYKIIMii MHKEHEPHBIX COOPY:KeHHUil

Heo0xoauMoCTh pPEKOHCTPYKIMM METAUIMYECKUX JKCIULyaTUPYEMBIX MOCTOB
BO3HUKAET B CBA3M C MU3MEHEHUSIMH OCHOBHBIX XapaKTEPUCTUK COOPYKEHHS: TPy30-
HOJBEMHOCTH, TradapuTa, OTBEPCTHUS, CTAaTUYECKOW CXEMBbl, PACHOJIOXKEHUS MOCTa B
I1aHe ¥ npojoibHOM mpoduiie. HeoOxoaumocTh Takux padOT BBI3BIBAETCS HECOOT-
BETCTBUEM CYILECTBYIOIIET0 MOCTAa W3MEHMBIIMMCS KCIUTyaTallMOHHBIM TpeOOBaHM-
SM U HOpMaM, a TaKK€ HEyJOBJIETBOPUTEIbHBIM (DU3MUECKUM COCTOSHHUEM HECYIINX
aneMeHToB Mocta. Haubonee pacnpocTpaHEHHBIM BHJIOM PEKOHCTPYKIIMM MOCTOB
SBIISICTCSl YBEIMUYEHUE UX rabapuTa, Tpy30MOAbEMHOCTH M 3aME€Ha IMPOJETHBIX CTpOe-
HUU. ['py30M0ABEMHOCTD JKCIUTYaTUPYEMBIX MOCTOB OIPEAENSETCS, Kak IPaBHIIO,
IPy30M0ABEMHOCTBIO MPOJIETHBIX CTPOEHHM. ONOpbl MOCTOB B OOJBIIMHCTBE CIydacB
UMEIOT JOCTaTOYHYIO TPY30MO0JABEMHOCTh, HO Ta0apuT WX 4YacTO MPUXOAUTCSA YBEJH-
YUBATb.

Crioco6 3amMeHBbl MPOJIETHBIX CTPOCHUN 3aBUCUT OT MHOTMX (DaKTOpPOB U, B IEp-
BYIO OYepelb, OT MX JJIHUHBL [IposieTHbIE CTPOEHHS MaJIbIX MPOJIETOB, KAK IMPAaBUJIO,
3aMEHSIOT C UCIOJb30BAaHUEM aBTOKPAHOB U CTPENOBBIX KpaHOB. [IponerHble cTpoe-
HUSl JJIMHOW Oosee 45 M 3aMEHSIOT MPOAOJBHO — IMONEPEYHON MEPEIBUKHON WIH C
IJIABYYUX CPEJCTB.

Ha aBTOMOOMJIBHBIX JOpOrax MeETaJNIMYECKHE MOCTBI TaK ke, Kak M Kene3o00e-
TOHHBIE, Yallle BCEro TPEOYIOT PEKOHCTPYKLIMHU MPU HEOOXOAMMOCTH YIIUPEHHUS, yBe-
JUYEHUS] TPY30MOABEMHOCTH, a TAKXKE HM3-3a2 HEYJOBJIETBOPUTEIHHOTO (HHU3HUUYECKOTO
COCTOSIHHSL.



Yumpemle METAJTIHICCKUX MOCTOB

Yumupenue MoCTa €O CIUIOIIHBIMH 0aJIKaMHU YCTPOIMCTBOM ONOPHBIX CTOJIH-
KOB

Ymmpenne rabaputa MOCTa CO CIUIONTHBIMHM OajdKkaMé Ha 2 M MOXET OBITh MPO-
W3BEJICHO IYTeM YCTPOMCTBa OIOPHBIX CTOMWKOB. Jlyis »TOro oOTAenbHO Ha 0ase
M3rOTaBJIMBAIOTCS OMOPHBIE CTOJMKHU M3 YrOJKOB, K HUM IHpUBapUBarOTCs (DacoHKH,
KOTOPBIMU CTOJIMKM Ha BBICOKOMPOUYHBIX OOJTAaX WM 3aKJIENKaMH | TMPUCOETUHSIOTCS K
peOpam >KeCTKOCTH TJIaBHbIX Oanok. Ha omopHBIX CTOMMKAxX BJOJIb MOCTA YKJIAJbIBAIOTCS
MIPOKAaTHBIE JBYTABPOBbIE OaJKu 2, a HA HUX ONHUpaeTcs kejae300e- TOHHas TIUTUTa
yIIMpeHusi rabaputa, TpOTyapbl U OrpaxkaCHUs 3.
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Puc. 1. Yumpenue MocTa co CIUIONIHBIME 0aTKaMU YCTPOKWCTBOM OMOPHBIX CTOJUKOB:
1 — omopHBIE CTOJIMKH U3 YTOJKOB; 2 — MPOKATHBIE IBYTaBpOBbIE OaJIKK; 3 — MIMTa YIIHPEHHs rabaputa

O6beM paboT MO YHIMPEHUI0 MOCTa 3THUM CIIOCOOOM MHUHUMAJBHBIA, U UX MOXKHO
BBITMIOJIHUTH B KOPOTKUHN CPOK. Y IIMPEHUE OMOp MpHU ITOM JiesiaTh He TpeOyeTcs.

YumupeHnue MoCTa MOCTAHOBKOM J0NMOJHUTEIbHBIX epM nu 0aj10K
Mertannuueckue NpOJIETHBIE CTPOEHMsT K3 (epM WM OaJoOK MOTryT OBITh YIIMPEHBI
MOCTAHOBKOM TOMOJHUTENbHBIX (hepM mim Oanok (puc. 2). 1o moTpedyeT B MEPBYIO
oyepeqb YIIMpPEHus ornop 1, mocie 3Toro yCTaHaBIMBAETCS JOMOIHUTEIbHA epMa WiH
riaBHas Oaika 2. OHa COEIMHSETCS C CYIIECTBYIOUIEH KOHCTpyKuuei cBszamu. llocre
MOCTAHOBKH U 3aKPEIUICHUS UX YKJIaJIbIBACTCSI HA BEpPXHEM MOsICe KeNe300€TOHHAs IIIUTa
YUIMPEHHUs, 3 TPOTyapbl U OTPakICHUSI.

Yumupenue MocTa NMOCTAHOBKOM JBYX JONOJHHUTEILHBIX TIJIABHBIX 0aJ0K W
ONOPHBIX CTOJIUKOB.
[Ipn HeoOXxoaumocTH OOJBIIOrO TabapuTa YHIMPEHHE MOMKET OBITh CAEJNAHO II0-
CTAaHOBKOH JBYX JONOJHUTEJIbHBIX TJaBHBIX OaJOK M JBYX OIOPHBIX CTOJHUKOB C



KpEIJICHHEM MX K peOdpaM jKeCTKOCTH TJaBHBIX Oanok (puc. 3). Takoe ymmpenwue,
KaK ¥ B IIPEIBIAYIIEM Cllydae, MoTpeOyeT 3HAYUTENbHO YCUIIUTD OMOPHI.
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Puc. 2. Ymmpenue MeTajuInyeckoro MocTa IMOCTaHOBKOW JOMOJIHUTEIBHBIX (epM uim Oa-
Jok: 1 — ymmpsiemass 4acTh OINOpBI, 2 — JAONOJHHUTENbHAs (epma miam Oanka; 3 — y4yacTOK IUIUTHI
YILIMPEHUS

r-11,5

6,0 | 15

Puc. 3. Ymmpenue MocTa JOMOIHUTEIbHBIMU TTIABHBIMH OaJIKaMU M OTIOPHBIMU CTOTHKaMHu: 1
— JIOTIOTHUTENbHAS Pepma; 2 — OTMIOPHBINA CTOJIHK; 3 — peOPO )KECTKOCTH



3ameHa MeTAJINYECKUX MPOJETHBIX CTPOeHHUil

3aMeHa MPOJIETHBIX CTPOEHUM MPOU3BOAUTCS MPU HEYJOBICTBOPUTEIHLHOM HX
COCTOSTHUU (3HAUUTETbHAS KOPPO3Usl METalljla AJIEMEHTOB, OMACHOE Pa3BUTHE TpeE-
IIWH, HAJTMYUE CYIECTBEHHBIX KOHCTPYKTUBHBIX HEJJOCTATKOB U JIp.).

Crioco0 3aMeHbl TPOJIETHBIX CTPOEHUN 3aBUCUT OT MHOTUX (haKTOPOB U, B TIEp-
BYIO OU€pE]lb, OT JJIMHBI nposeta. [IpojaeTHpie CTpOEHUsI MaJIbIX MPOJIETOB, KaK IMpa-
BUJIO, 3aMEHSIOT C HCMOJb30BaHWEM aBTOKPAHOB, MPU 3HAUMUTEIBHBIX MPOJIETaX —
CTPEJIOBBIX M KOHCOJIbHBIX KpaHOB. [IponeTHbie cTpoeHus mmHou 6osee 45 M 3ame-
HSIOT TPOJIOJIbHO-TIONEPEYHON MEePEBMIKKON C MCTOIB30BaHUEM (HEPMOITOTbEMHH -
KOB WJIM TJIABYYUX CPEJICTB

[Ipu paGore omHuM KkpaHoMm (puc. 4) HOBOE MPOJETHOE CTPOCHUE TPY3AT Kpa-
HOM Ha TUIaT(OPMBbI UM CHELHANIbHBIE TEJIEKKHA U MOJAI0T K MECTy ycTaHOBKH. [1o-
CJIE 3TOr0 KPAaHOM CHUMAIOT 3aMEHSIEMOE ITPOJIETHOE CTPOEHUE, YCTAHABJIMBAS €r0 HA
BPEMEHHbBIE OIOpPBI. 3aTEM KPAHOM YCTAaHABJIMBAIOT HA OMOPbl HOBOE MPOJIETHOE

CTPOCHHUC TCIIMKOM HJIH TOOJIOYHO.
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Puc. 4. TexHonoruyeckasi cxema 3aMeHbI POJICTHOTO CTPOCHHSI OJTHUM KPaHOM:
1 — Tenexka st IePeBO3KH MPOJIETHOT'O CTPOCHUS; 2 — CTPEJIOBOU KpaH; 3 — TpaBepca,
4 — youpaeMoe ctapoe (yCTaHaBIMBAEMOE HOBOE) MPOJIETHOE CTPOCHHE; 5 — KIETKH MO/ ayT-

purepsl; 6 — BpeMeHHasi Oropa 1ol HOBO€ MPOJIETHOE CTPOCHHE

[Tpu pabote nBymsi KpaHaMH HOBOE MPOJIETHOE CTPOEHHUE JOCTABISIOT K MOCTY
Ha 1mIaTgopmMe OJHOBPEMEHHO C JIBYMsI CTPEJIOBBIMH KpaHaMH, KOTOpbIE pacroara-
I0TCA 110 000MM KOHLIaM IJIaT(OPMBI.
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CinA

Puc. 5. TexHonoruueckasi cxema 3aMeHbl IPOJIETHOI'O CTPOEHUSI IBYMS KpaHAMMU:
1 — nepeBsiHHBIE paMHO-JIEKHEBbIE IOAMOCTH; 2 — CTapoe MPOJIETHOE CTPOEHUE Ha MOJMOC-
TSIX; 3 — HOBOE MPOJIETHOE CTPOSHHE Ha MOIMOCTSIX
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Puc. 6. Texnosornyeckass cxema 3aMEHbl IPOJIETHOI'O CTPOCHHS METOJOM IIOMEpeYHO-
npononbHbIX nepeasuxkek: I — Il — ataner pabotel; 1 — BpeMeHHbIE OMOPHI; 2,5 — COOTBETCTBEHHO
HOBOE M CTapoe MPOJIETHbIE CTPOEHUS; 3 — ycToM; 4 — nmupc; 6 — MOJOKEHHUE CTAPOro MPOJETHOTO
CTPOEHHUS 110CIJIE NPOAOIbHON NEPEIBUKKU
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3aTeM C IMOMOIIBI0 ATUX KPAaHOB HOBOE ITPOJIETHOE CTPOSHUE BBITPYXKAIOT PSAIOM
CO CTapbIM Ha BpeMeHHBIC ormopbl. CHUMAIOT ¢ OMOP CTapoe MPOJICTHOE CTPOCHUE U
YCTaHABJIMBAIOT HA BPEMEHHBIC OITOPHI PSIOM C MOCTOM. 3aTeM 00a KpaHa CHUMAIOT
HOBOE IIPOJICTHOE CTPOCHHE C BPEMEHHBIX OMOp M yCTaHABJIMBAIOT €r0 Ha OMOPHI
Mocra (puc. 5)

Merton monepeuHo-TPOAOILHBIX MEPEABMIKEK MPUMEHSIOT TIPHA 3aMeHEe OOJBITTIX
MPOJIETHBIX cTpoeHui. CTapoe MPOJETHOE CTPOSHUE T10 CIEIUAIBHO YCTpauBaeMbIM
MApcaM CIBHUTAETCS TIOMEPEK OCH MocTa (puc. 6), a Ha €ro MECTO TOMEePEUHON Ke
TIEPEIBIKKOM YCTAHABJIMBACTCS HOBOE IMPOJICTHOE CTPOCHHE, KOTOPOE MOXKET OBITh
CMOHTHPOBAHO TapajuIeIbHO OCH MOCTa JIFOOBIM M3 HM3BECTHBIX B CTPOHTEIIBCTBE
MOCTOB CITOCOOOM.

PexoHcTpyKITHs MOCTa B CBSI3W C U3BMEHEHHEM MTOJIMOCTOBOTO rabapuTa BhI3bIBA-
€TCsl HEOOXOJUMOCTHIO YBEIIMUCHUS IMIUPHHBI WIH BBICOT MOJMOCTOBOTO rabapura.
YBenu4ueHue CyI0XOHBIX MPOJIETOB IKCILTYaTHPYEMBbIX MPOJICTHBIX CTPOCHUM TIPO-
U3BOJISIT PENKO M3-32 BBICOKOM CTOMMOCTH PabOT M CIOKHOCTH OcCyIecTBieHus. Ha
MIPAKTUKE, KaK IMPaBHJIO, OTPAaHUYUBAIOTCS YBEIMYECHUEM BBICOTHI TIOJIMOCTOBBIX Ta-
0apuUTOB MyTEM IOJBEMKH IPOJCTHBIX CTpoeHHM (puc. 7). bomibime mposeTHbIC
CTPOCHHS B 3aBUCHUMOCTH OT MX BECa M KOHCTPYKITUU MOXKHO TOJHUMATh JOMKpara-
MU Ha KJIETKaX, JICHTOYHBIMHU MTOIBEMHUKAMHU U IPYTHMH criocodamu (puc. 7).
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Puc. 7. ®epmonogbeMHUK, IPUMEHSEMBIN NTPH PEKOHCTPYKLIUU MOCTOB:

1 — okHa JyIsl oMMpaHust 000MM Yepe3 BhIIBH)KHBIC BKJIAIBIIIN; 2 — HUYKHHAE 000HMBI; 3 — BUH-
TOBBIC CTPAXOBOYHBIC YCTPOMCTBA; 4 — TpaBepca; 5 — BepXHHE 000HWMBI; 6 — THIPABIMYECKHUE JTOM-
KpaThl;, / — TpyOBbl — CTOWMKH; 8 — IPOAOJILHBIE PaMbl;, 9 — KATKH

[ToMrMO TTOABEMKH MPOJIETHBIX CTPOECHUM JUIsl YBEJIMYEHHUS! MOJIMOCTOBOIO Ta-
OapuTa Ha MOCTax C €370l MOBEpXy, MPUOEratoT K 3aMEHE MPOJETHBIX CTPOCHUM, HC-
MOJIb3Ysl TIPOJIETHBIE CTPOEHUS C €370M MOHU3Y, IPUMEHEHHE KOTOPBIX MO3BOJSIET B
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HEKOTOPBIX CIIy4astX HE TOJBKO MOAHATH BBICOTY MOJMOCTOBOIO rabapura, HO U yBe-
JUYHUTH pa3Mep CyIOXOAHOTO mpoieTa (puc. 8).

B Mocrax ¢ ManbIMu OTBEPCTUSMU HEOOJBIIOE MOBBIIIEHUE (MM MOHUKEHUE)
YPOBHS IPOE3/1a MOXKET OBITh OCYIIECTBICHO 0€3 epephiBa aBTOIBHKEHHUSI, TPOBOJIS
paOoThl CHavajla Ha OJHOW MOJIOBUHE IIMPUHBI MPOE3KEW YacTH, 3aTEM Ha APYrou.
Jls1 3TOro Ha OAHOM IMOJIOBUHE IIMPUHBI MPOE3KEU YACTU YKJIAAbIBAIOT BPEMEHHbIE
NEPEXOHbIE TAKEThI, OMUPAIOIIMECS HA OMOPbI U3 IIMAIBHBIX KIETOK (puc. 9), mo
KOTOPBIM IMPOITYCKalOT JBH)KEHUE TPaHCIOPTa BO BpeMs padot. [locne aToro nogHu-
MaroOT IPOJIETHOE CTPOCHUE, HAPALIUBAIOT KJIAAKY YCTOEB M JOCBHINAIOT HACHIIN; CO
CTOPOHBI BPEMEHHBIX MAKETOB IPYHT MOXET OBITh yJep)KaH JIETKUM IPOJIOJIbHBIM
JIEPEBSIHHBIM KpeIIeHWeM, Hampumep MmyHToM. [lo okoHuaHuum paboOT ABMXKEHUE
NEPEeBOAAT Ha MOJHATYIO IIMPUHY MPOE3/aa, NepexoaHble MaKkeThl yOuparoT U Hapa-
LIMBAIOT BTOPYIO MOJIOBUHY YCTOEB U MOAXO/I0B.

55.0 55,0 0,8 5.0 0.8 55.0 1.7
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Puc.8. Cxembl yBennueHus MOJAMOCTOBOI0 rabapuTa MOCTa: a — MOCT J10 PEKOHCTPYKIIUU; O
— MOCT TOCJI€ PEKOHCTPYKIIMHU C YBEJIMUYEHHBIMHU IIUPUHON U BBHICOTON CYAO0XOAHOro rabapura; B —
MOCT TOCJIe PEKOHCTPYKIIUU C YBEIMYEHHOW BBHICOTOM rabapura; 1 — HancTpanBaemas 4acThb OMop
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Puc. 9. Cxema nmogbeMKH MOCTa MaJIOrO OTBEPCTHS: a — IIEpBas cTaaus; O — BTopas CTaJus;B — TPEThs
cTaausi; 1 — BpeMEHHbIE MAKEThI; 2 — MMNaJIbHbIE KJIETKU; 3 — BPEMEHHBIC

IIpakTHyeckoe 3ansiTue Ne3

Pa3pa0doTka TeXHOJOIHYECKUX CXEM U ompeeseHue 00beMOB padoT 10 yCHIICHUIO
7KeJ1e300eTOHHBIX KOHCTPYKIUH HHKEHEPHBIX COOPY:KEHMIl.

HopmanpHas skcrmyarainysi MOCTOB HE BCETJla MOXKET ObITh oOecrieueHa mnpose-
JIEHHEeM padoT MO0 PEMOHTY U yCHJIeHHUI0. B CBSI3U ¢ pocTOM Irpy30HAIpPSKEHHOCTH Ha
JIOpOrax, BO3pacTaHUEM C KaXJbIM I'0OJI0OM CKOPOCTEN JIBH>KEHHSI aBTOMAILIMH, OCEBBIX
Harpy3oK, BO3pacTOM S3KCILUIyaTHPYEMBIX MOCTOB B pfAJi€ CIy4aeB MOXKET OBITb BbI-
3BaHA UX PEKOHCTPYKLUSI.

[Tox pexoHCTpyKLIMEH MOCTa WM TPYObI B 00IIEM Cilydae MOHUMAETCS MPUCIIO-
coOJIeHHe €ro K HOBBIM, M3MEHUBLIUMCS HKCILTyaTallMOHHBIM TPEOOBAHUSIM M HOP-
MaM. B dacTHOCTH, HEOOXOIMMOCTh PEKOHCTPYKLUHU 3KCITYaTUPYEMbIX MOCTOB BO3-
HUKAeT B CBSI3M C U3MEHEHHEM OCHOBHBIX XapaKTEPUCTUK COOPYXKEHHUS: TPY30MOIb-
€MHOCTH, rabapuTa, cTaTHuecKoil cxeMmbl U Ap. HeobxoauMocTh Takux paboT BbI3bI-
BAa€TCSi B OCHOBHOM HEYIOBJIETBOPUTEIIbHBIM (DPU3HMUYECKUM COCTOSHHEM HECYIIUX
AJIEMEHTOB MOCTA, HEJAOCTAaTOYHOW HX IPY30MOAbEMHOCTbIO, Ta0apuTMH, a TaKkKe
M3MEHEHUEM YCIIOBUM 3KCIUTyaTalliy JOPOTH WIIM MEPEeceKaeMoro MOCTOM BOJHOIO
WM UHOTO ITYTH.

Ocoboe 3HaueHuEe MMEET CBOEBPEMEHHOE MPOBEACHUE PEKOHCTPYKIIMM MOCTA.
Ecnu MOCT pekoHCTpyupyeTcsi MpexAEBPEMEHHO, TO 3TO OMEPTBISIET COOTBETCT-

14



BYIOIIYIO YaCTh CPEJICTB U MO3TOMY SKOHOMHUYECKH HEBBITOJIHO. K s3KOHOMHYecKoMy
yiepOy IPUBOIUT TAKXKE 3ama3AblBaHUE PEKOHCTPYKIINH, TaK KaK HECBOCBPEMEHHAS
MOATOTOBKA MOCTa K HOBBIM YCJIOBHSIM 3KCIUTyaTallMd MPENSTCTBYET HOPMAIIbHOU
paboTe TpaHCIopTa.

PexkoHCTpyKIIMs MOCTa CUMTAETCS] IKOHOMHYECKHU L[€1ecO00pa3Hor, eciau KO3 -
(GUIIMEHT SKOHOMUYECKOH 11eecoo0pa3HocTu OoJiee i paBeH HopmaTtuBHoMY (0,1).
Heo6xoauMocTh peKOHCTPYKIIUA OOBIYHO BOSHUKAET B CBSI3U C MEPEBOJIOM JIOPOTHU B
OoJiee BBICOKYIO KAaTEropuio, a TaKXKe C YBEJIWYEHUEM IOJBMXHOM Ha- TPY3KH,
CKOPOCTEH M MHTEHCUBHOCTH JBHM)KCHHUS aBTOMOOMIeH. Ha aBTOMOOMIIBHBIX J0porax
MOCTbl M TIYTEHPOBOJIBI Yallle BCET0 PEKOHCTPYUPYIOT IMPU HEOOXOJUMOCTH HX
VIIUPEHUS U YBEIUYEHUS TPY30M0IbEMHOCTH.

Yumnpenue rabapuroB MOCTOB

CniocoObl ymupeHnust ciaeayeT BbIOUpaTh B 3aBUCUMOCTH OT TpeOyemMoil BeTnyu-
HBI rabapuTa, YCTAaHOBJICHHOM I IEPCIEKTUBHOM KaTeropuu noporu. [Ipu 3Tom He-
00XOJUMO YYMTHIBATh KOHCTPYKIMIO U (PU3MUECKOE COCTOSHHE CYIECTBYIOIIETO
MOCTa U €ro PacloiOKEeHHsI B TJIaHE U MPOIOIBHOM Tpoduiie.

B 3aBucHMOCTHM OT BEIMYMHBI yBEIMYEHHUS TadapuTa pPa3indyaroT HECKOJIbKO
CIOCO0O0B YIIUPEHUS KeNe300€TOHHBIX MOCTOB 32 CUET:

1. Ynnuuenus TpotyapHbIX KoHcoel Ha 0,5 M U cMeLIeHUs MTOJI0KEHUS TPO-
TyapoB;

2. YmupeHnus Ha 2 M YCTaHOBKOMW JIOTIOJHUTETIHHBIX OAJIOK C OMUPAaHUEM Ha Y-
JIMHEHHBIN PUTEIIb U ONIOPHBIN CTOJMK;

3. Ymmnenust TporyapHoil koHconu Ha 1,0 M ¢ ommpanuem Ha nuadparmy u
CMEIICHMS MOJI0XKEHUS TPOTYapOB;

4. Ymupenus rabaputa Ha 2 -2,5 M HaKJIaJIHBIMH TUTUTAMU;

5. CoopyxeHusl JOMOJHUTENbHBIX ONOp, YIIMHEHHUS] PUTENsl U YCTAaHOBKHU J0-
MOJIHUTEIBHBIX OAJIOK ¢ yiupeHueM radapura Ha 3,5 — 4,0 Mm;

6. YcTaHOBKY MPUCTABHBIX OAJIOK HA YIIUPEHHBIX OMOpax.

Kaxapiii U3 yka3aHHBIX CIIOCOOOB MOKET OBITh HCIOJB30BaH IMPH YIIMPEHUU
MOCTOB C MPOJIETHBIMU CTPOCHUSIMU PEOPUCTHIMU COOPHBIMHU WJIM MOHOJMTHBIMH, A
TakKe OaJIKaMu JAPYTroro THUIIA.

Ymupenune radéapura MocTa 3a cueT YAJUHEHHUs] TPOTYaPHOH KOHCOIH
(puc.10)

[IpenycmaTpuBaeT CHATHE TPOTYApHBIX OJOKOB, yAaJeHUE OICHKIBI MOCTOBOTO
MOJIOTHA M OTOJICHHE apMaTypbl Ha KOHIIE KOHCOJM TUMTh. OrojeHHas apmarypa
CBapHUBAETCsl C KAPKACOM MOHOJIMTHOT'O y4acTKa YIJIMHEHUs] KoHcouU TunThl. [locie
ATOr0 yYaCTOK YJIMHCHUS TUTUTHI OCTOHUPYETCS, YCTPAUBACTCS OPOXKHAS OJSKIA U
TpoTyapbl. BBuay HeOomnbIoi BeauMuuHbl yiiupeHus rabapurta (1M) obnacts BO3-
MO>XHOT'O IPUMEHEHHUS 3TOTO CIIocoba OrpaHnueHa.
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Ymmupenue radbapura Ha 2 M YCTAHOBKOM JONOJHUTEIbHBIX 0aJI0K
€ KaK10ii CTOPOHBI NMPOJIETHOr 0 CTPOEHHS € ONMMPAHUEM HA YAJIHHEHHBbIH
pHUreJib U ONOPHBI cTomk (puc. 11)

[Ipn 3TOM ymaJArOTCs BCE CIIOM JTOPOKHOM OJEXkAbl HAJl KpalHUMU OalKamu,
KOHCOJIM TUTMTBI KpallHUX OaJlOK YaCTUYHO OTPYyOaroTcs JUIsl CTHIKOBKM C apMaTypoi
IUTUTHI IPUCTaBHBIX Oasiok. Ha mimrte cymecTByromumx 0ajaok geiaeTcss MOHOJIUTHAs
IUIMTa, KOTOpasi OObEAUHSAETCSA C MPUCTAaBHBIMU OajakaMu. MOHOJUTHYIO ITUIUTY ap-
MUpPYIOT CBapHbIMU ceTkamu. [locie 3Toro aemaercs TUAPOU3OISALMSA, 3AIIUTHBINA
CIION W HOBasi TOpokHast ogexaa (cm. puc. 11).

[Ipn ymmpeHuu NOpOJETHBIX CTPOCHUUM C HEMOBPEXKACHHOM T'UAPOU3OIALUEH
CJION OJEXbI CYLECTBYIOLIErO IIPOJIETHOIO CTPOCHUS HE YIAIAIOT, & CTBIKYIOT C HO-
BBIM.
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Puc. 10 Ymmupenune rabaputa 3a cUeT YIJIMHEHUS TPOTYapHBIX KOHCOJEH: 1- MOHOIMTHBIN
OeTOH Y/UIMHEHHS KOHCOJIM; 2- T'paHuIa OOpYOKH CTapbIX CIIOEB JOPOKHOH ONEXKIbI;, 3- HOBBIH
CJIOU O EXAbI

Puc. 11. VYwmmpenne Ha 2 M  YCTaHOBKOH
JOTIOJIHUTENBHBIX OalloK C OMHUpaHWEeM Ha YIJIUHEH- HbIH
pureiab M OINOPHBIM CTOJIMK: 1-CTaphlii BbIPaBHUBAIOIIHM]
CJIOM; 2-MOHOJHMTHAs JKene300€TOH- Has IUIMTa;, 3-
TUIPOU3OJISIIHS 110 MOHOJIMTHOW TIIHTE; 4-HOBasi TOPOXKHAs
olleXka; S-TpaHuIla cTa- poro rabapura; 6-rpaHuIla HOBOTO
MOKPBITUSA
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Yumupenue radapura Mocta 3a c4eT YAJMHEHHUS] TPOTYapHOH KOHCOJM C

onupaHueM Ha Tuadparmy KpaitHux 6asok (puc. 12)

DTOT crnoco0 ymupeHus: MO3BOJISIET YIIMPUTh TadapuT mocTta Ha 2,0 M, oTiiMya-
eTcsl HeOOJIbIIMM 00BbEMOM PabOT MO YCUJIEHUIO U MO3BOJISIET MPOU3BOAUTH PaOOTHI
0e3 nepepriBa aBTOABUKEHHS Ha MOCTY.

biok TpoTyapa Ha ymupsieMoil 4acTu MOCTa CHUMAETCSl 1 BMECTO HErO CTaBUTCS
orpakaeHue st 6ezomacHocTy nBrkeHus. K kpaitHemy pebpy O6ayku kpenutcs: 00Ji-
Tamu onopHas nuadparma (puc. 12). B MmaccuBe auadparmMbl, BMECTE TJI€ OHA JIOJDK-
Ha KpenuThesa K peOpy Oanku, 3anenansl 18e TpyOku (4) nuamerpom 30MM C BHYT-
peHHEH pe3p00i U aHKepHOU TuIaHKow (9).
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Puc.12.Yumpenue rabaputa MocTa 3a C4eT YJIMHEHUS TPOTyapHOW KOHCOJIU C OMUpPaHHEM
ee Ha nuadparmy: l-omopHas nuadparma; 2-MOHOJUTHBIA YYaCTOK YIUIMHEHUS KOHCOJH; 3-CTBIK
IUITBl KOHCONK; 4 — 3ajienaHHble B OETOH TPYOKM C BHYTpEHHEH pe3b0oil; 5 — OONThl KpenjeHus
nuadparmer; 7 — OJIOK TpoTyapa; 8 — nuadparmMbl CyIIeCTBYIOIIEro MocTa; 9 — aHKEepHBIN CTep)KeHb

Bontel kperuieHus: AuagparMbl BCTaBISIOTCS B IPOCBEPIICHHBIE B peOpe OTBep-
CTHSI U 3aBUHYMBAIOTCS KOHIIAMU C Pe3b0Oi B TpyOKe nuadparmel, a ¢ APyrou cro-
POHBI 3aTATUBAIOTCS TailKaMu OOJITOB.

B TunoBsix nponetHbix cTpoeHusix Coro3noprnpoeKkTa Bhilycka 56 auadparMbl
Mexay pedpamu 0ajoK ecTh M MX CIeAyeT HCMoib30BaTh. [Ipu 3TOM oTBEpCcTHE IS
00JTOB HEOOXOAMMO CMECTUTh Ha TOJIIUHY cTapoil quadparmsl MmocTa. Ecnu ycune-
HUE TIPOJIETHOTO CTPOCHUS MPOU3BOAUTCA 0e3 nuadparMm, ©X MOXKHO IMOCTABUTh MeE-
XKy KpalHUMHU OajiKaM.

[Tocne ycTaHOBKM M KpEIUICHHWs OMOPHOM AuadparMbl CTaBUTCS OmanyOka AJis
TUTMTHL M apMaTyphl yIIUPseMO# dyacTu. BepTukanbHbie apMaTypHbI€ BBITYCKH 00bE -
JTUHSIOTCS ¢ apMarypoi TimThl. [locie mpoBepku Bcex pa3MepoB MPOU3BOAUTCS Oe-
ToHUpoBaHue. Korga OETOH MOHOJIMTHOTO ydacTKa HabepeT HEOoOXOIUMYIO MpOod-
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HOCTb, IIPOU3BOAUTCA MOHTAX Ooxa TpOTyapa U IICpUJl. 3areM IMPOU3BOANUTCA YCT-
pOﬁCTBO TUAPOU30JIIINH U IIOpO)KHOfI OOCKIbI HA YHIHpHCMOfI qaCTH MOCTaA.

Ymupenue radapura npoJeTHBIX CTPOeHU HAKJIATHBIMY JIMTaMu (puc.13)

OTUM crocoboM yimmpeHue rabapura Mocra npousBoautcs Ha 2,0-2,5 M. Y-
pPEHHE COCTOWT M3 JIBYX KpPalHUX PSIOB HAKIAIHBIX COOPHBIX TUTUT M CPETHETO psiia
u3 MOHOJHMTHOTO OeroHa (puc.13) Ecam MocT MMeeT JOCTaTOYHYI HIMPUHY, aBTO-
JBHKEHHE Ha MOCTY B TIEpUOJ padOT MO YIIMPEHUIO MOKET HE MPEPhIBATHCS, a Mpo -
UCXOJUTH Ha TIOJIOBUHAX ITUPHUHBI MOCTA.

CHayasia Ha OJIHO MOJIOBHHE MOCTa pa3OUparoTcs mepuia, OrpaxJIeHust U Tpo-
Tyapbl, yOupaeTcs 1OpokHas ofexaa u ruapounsossanus. Ha cepenune mocra cTaBuT-
Csl OrpaXkAeHHe 1J1s1 0€30MacHOCTH ABMKEeHUs. Ha ymmpseMoil noJoBUHE OYMILAETCs
U BBIPAaBHUBAETCS MOBEPXHOCTh IIUTHI Oanku. Ha moAroToBiIeHHYIO MOBEPXHOCTH
KJIAJIETCSI TOHKUI CJIOW LIEMEHTHOTO pacTBOpA.

Ha moBepXHOCTb, MOKPBITYIO pacTBOPOM, YKJIAJbIBAIOT KpaHUN psJ cOOPHBIX
HAKJIAIHBIX IIJIUT WUprUHOU 1,0 M ¢ BBIITyCKamMu apMaTypHBIX CTEpXKHEU Ha Ionepey -
HBIX KpoMKax. [IpononbHast kpoMka COOpPHBIX IUIMT UMEET YCTYIIBI C BBIITYCKaMH ap-
maTypsl S(puc.13). [locne ykinaaku MaUT Ha OpoJIeTE OJHOM CTOPOHBI MOCTa IOIE-
peuHbIe BBl COOPHBIX IUIUT C apMaTypHBIMU BBITycKamMu OeToHupyrorcs. Ha aToi
MIOJIOBUHE MOCTa yCTpauBaeTcs JOPOXKHAs OEK[a, CTAaBATCS Orpa)JACHUs, Iepua,
yCTPamBaIOTCS TPOTYaphl, M HA 3Ty MOJIOBUHY MOCTa TIEPEBOUTCS aBTOIBHIKEHHE.

Tak sxe ycTpamBaeTcs yIIMpeHrne Ha JPYroi MOoJOBUHE MOCTa. 3aTeM OETOHUPY -
€TCsl MOHOJIMTHBIM O€TOHOM CpE/IHSISI 4acTh MOCTa MEXY YCTYaMHU U YCTPAuBaETCs
JIOPOXKHAS OJICKIA.

Y MOCTOB, YHIMPEHHBIX HAKJIAIHBIMH TUTUTAMH, TP UCTIBITAHUU HAOIIOJAINChH
CIIBUTY 3THUX ILTUT IPU MPOXOE MO MOCTY Tskesol Harpys3ku. [loatomy npu yimupe -
HUU OTUM CIIOCOOOM TMPEenyCMOTpPeHa MOCTaHOBKA METAJUIMYECKUX IMITHIPEH, COeNIH -
HSIOIUX HaKJIaJHbIe IUTUTHl C OCHOBHOW IUIMTOM MocCTa HajJ peOpoM Oanku U aua-
¢parmamu. lITeipu cTaBsATCS B IpOCBEpICHHBIE OTBEPCTHs AuaMeTpoM 20 MM.

Jlig ymupeHus MpoJIeTHBIX CTPOEHUI HAKIIAIHBIMU IUIUTaMU TpeOyroTcs 00Jb-
ol 00beM MaTepuaioB (TLUTUTHI) U HEMAJIask TPYJAOEMKOCTh, HO 3TOT CIIOCOO MO3BO-
JsieT 00OUTHUCH 0€3 YIIMPEHUsI OTop.
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Puc. 13. Yumpenue rabaputa MOCTa HaKIaJHBIMH IUIMTaMU: 1 — miMTa CyIIECTBYIOIIETO
MocTa; 2 — OOKOBBIE€ HAKJIQJHbIE ITUTHl YIIUPEHUS; 3 — CPEIHUN y4aCTOK MOHOJHMTHOrO OeToHa; 4
— MeTaJUIM4eCKU e LIThIPH MPOTUB CABUTa HAKJIAJHBIX IJIMT; 5 — yCTYNbl COOPHBIX IUTUT C BBITYCKa-
MU apMaTypsbl

Yumiupenue radapura Mmocrta Ha 2-3 M (puc. 14)

MOXXET ObITh MPOU3BEICHO MYyTEM YCTAHOBKH JIOMOIHUTEIBHBIX OAIOK ¢ KaXI0M CTO-
POHBI MPOJIETHOI'O CTPOEHUSI C OMUPAHUEM UX HA JOMOIHUTENIbHBIE OMOPbI, KOTOPHIE
JIeTIAOTCS Ha CBAsIX, MOTPYXKAEMBIX 3a0UBKOM, U ITyTeM yIJIUHeHus purens (puc. 14).
beroHupoBaHue yqIMHEHUS PUTENs IPOU3BOAUTCA B COOPHO-Pa30OpHOM omnaiyOke.
[IpucraBHble OANKK COCAMHSIIOTCS C CYIIECTBYIOIIEH KOHCTPYKIIMEH MOCTa CTHIKOM
IUIMTBl C apMaTypHbIMHU Bblllyckamu. Ha mpucraBHyro Oanky ykJaabIBaeTcsl OJOK
TpPOTyapa, U Ha YHIMPSAEMOW YaCTH YCTpPauBaeTCs NOpokHas oxexaa. Omopsl MOTyT
JIeNaThbcsl Takke OypooOCagHBIMM, MOTPYKAEMBIMH B T'PYHT C IOMOIIBIO yIapHO-
KaHaTHOro OypeHus. Y CTpOICTBO OMOP M YCTaHOBKA JOMOJIHUTEIbHBIX OAJIOK IPOU3 -
BOJIUTCS O€3 MmepepbiBa ABMXKEHUS 110 MOCTY.
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Puc 14. VYwmmpeHnue Mocra NpUCTaBHBIMH OajlkaMH C OINHUpaHMEM MX Ha
YIUIMHEHHBII pHUrenb M JONOJHUTENbHBIE ONOpbl: | — mpucTaBHble Oanku; 2 —
YIUIMHEHHBIN pUresb; 3 — 1OMOJIHUTENb- HbIE OOPbI

VY 1a4HbpIM IPUMEPOM YLIMPEHHUS MOCTA SBJIAETCS MPOEKT PEKOHCTPYKIIMU MOC-
Ta yepe3 p. Crynenen Ha [Iponerapckoil ynuue B r. TamOoBe, rne HaOmrogaercs
OCOOEHHO HWHTEHCUBHOE AaBTOJBIKEHHE (puc. 15). DiaeMeHThl JOMOTHUTEIBHBIX
OIIOp 3TOr0 MOCTa OIyCKAalOTCS aBTOKPAHOM C MOCTA, YCTaHABIMBAIOTCS OKOJIO
MOCTa M TPOM3BOJUTCA HUX 3a0MBKa, HE CTECHSAS aBTOJBMKEHHsS. B cOopHO-
pa3bopHOI oma- JyOKe MPOU3BOAUTCS OCTOHMPOBAHUE YIJMHEHUS pUreNs. 3aTeM
TaKXKe C MOcCTa, 0e3 ImepepbiBa aBTOJBUKEHHS, MPOU3BOJUTCS YCTaHOBKa OalloK,
TPOTYapOB M YCTPOHUCTBOMPOEC3IKEH YAaCTH HA YIIUPSIEMbIX MecTax MocTa (puc. 15).

1870

40
1600 g

| | | | |
| | | | |
28 ||| mss| ||| w6 ||| 6 |||l 16 166 ||| 6 ||| 6 ||| Eg .
N 1 Y L L L O L O 1
| | | | | | | |
gl | | | L4 | | | |
V

Puc. 15 Yumpenue rabaputa MocTa 4epe3 peky: 1 — JOMOJHUTENb- Has onopa; 2 —
VUIMHEHUE PUTEIIS; 3 — IOTOMHUTENbHAs 0anka; 4 — CTBIK pUTeNs
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IIpakTHyeckoe 3ansaTue Ned

PazpaﬁoTKa TEXHOJIOI'MIECKHUX CXEM H OlIpEaCJICHHUE 00bEMOB paﬁoT 10 YCUJICHUIO
(l)yHIlaMeHTa MEJIKOI'0 3A/10KCHUHA NHKCHCPHOI'0 COOPY/KCHUSA.

HeobxomumocTs B YCWJIIGHHMH WM PEKOHCTPYKIIMKA OMOP AaBTOJIOPOKHBIX
MOCTOB OOBIYHO BO3HUKACT MPU 3HAUYUTEITHLHOM pa3pylIeHUW KIAJKH WIA TPU
HEJ0CTaTOYHOM HECyIIed CIMOCOOHOCTH OCHOBAaHUS W TOSIBICHUU HEAOMYCTUMBIX
nedopmariuii. 9To 60JbIlIe OTHOCUTCS K MAaCCUBHBIM oropaM. CBaifHbIE OMOPHI yale
OKa3bIBAIOTCS HEWCIPABHBIMU OT TIOBPEXKIEHUHN JIEJJOXOJOM, a TakkKe OBIBAIOT
HEJOMYCTUMBbIE UX OCAJIKU U3-3a C1a00r0 OCHOBAHUS.

IIpp  pEeKOHCTpyKIMM MOCTOB CBaWHBIE ONOPBI YacTO  OKa3bIBAIOTCS
HEJOCTAaTOYHOM IIUPHUHBI I ONHUPAHUS TNPOJIETHBIX CTPOCHHM MOCTa M HX
MPUXOJINUTCS YIIAPSATD.

Ymupenue GpyHIaMeHTOB MEJIKOI0 32105)KEHNsI, CBAHHBIX OIOP U ONOP-CTEHOK

[Ipn ymupeHun mocta ciaeayeT MaKCHMaJIbHO HCIOJIb30BaTh CYHIECTBYIOLIEE
TEJO OIOopkl 0e3 nepeycTpoicTBa (yHIaMEHTOB, YTO YIPOIIAET U yACIIEBIsSET pado -
ThI 10 PEKOHCTPYKLIUHA MOCTA.

CylecTBYIOT 4YEThIpE XapakKTEpHBIX CHoco0a YIIMPEHHS MPOMEKYTOYHBIX
CBaii- HBIX U CTOCUHBIX omop (puc. 16):

a — 0e3 pa3BUTHUSA TeJa ONOPbI;

0 — ¢ pa3BUTHEM TeJa OMOPHI MPUCTPOUKOMN CTEHOK;

B — C Pa3BUTHUEM TeJIa OIOPBI, TPUCTPOUKON MOIKOCHBIX
CUCTEM;T — C Pa3BUTHUEM OMOPHI U (PyHIaMEHTA.

Puc. 16. Cxembl ymupeHus CBaiiHbIX U CTOEUHBIX ONOP: @ — YIIMPEHUE pUreds; 0 — mpu- cTpoiika

CTEHOK; B — IPUCTPOHKA MOAKOCHBIX CUCTEM; I' — Pa3BUTHE IIMPUHBI ONOp U (PyHIaMEHTa
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VYumupenue CcBallHONM MPOMEXKYTOYHOW OMOpel Ha 1-2 M MOXKeT ObITh
Mpou3Be/le- HO 3a CUET CHUMMETPUYHOTO YUIMHEHUS PUTENsl C YCTPOMCTBOM
OIOPHOI'0 CTOJIMKA ITPH COMPSKEHUU cO cBasiMu (puc. 16,a).

I[Ipu ymupenun omopsl Ha 3-3,5 M cBailHas oOmopa YacTUYHO
OMOHOJIMYMBAETCSIY MPEBPAIAETCS B OMIOPY-CTEHKY (cM. puc. 16,0).

[Ipn ymwmpenun Ha 3-5 M CcTO€YHash oOmopa MPEBpallaeTCss B CTOECYHO-
MOAKOCHYI0 0e3 pa3Butus GyHaameHnTa (cM. puc. 16,B). [Togkockl M3roTaBIMBarOTCS
u3 cOOpHOroxkene300eToHa U 3aJebIBatOT B (DYHAAMEHT U PUTEIb.

[Tpu ymupenuu Ha 3,5-5,0 M psiioM ¢ CyIIECTBYIOIIEH OMOPOi 3a0UBAIOTCS J10-
MOJIHUTENIbHBIE CBaW, Ha KOTOPBIX yCTpauBaeTcs pureib (cMm. puc. 16,r). [dns npe-
JIOTBPAIICHUST YpEe3MEPHOIN 0CaJIKU MPUCTPOSHHON OMOPHI €€ Hecylas ClioCOOHOCTh
0 TPYHTY JOJDKHa ObITh yBenuueHa. KosdduumeHnt yBenmueHus Hecymie cro-
COOHOCTH 3aBUCHUT OT TIYOMHBI MOTPYKEHHS CBaW CYIIECTBYIOLIEH OMOPbI: MPH MO-
rpykeauun 6 M — 1,30; npu 8 M — 1,25; ipu 10 m — 1,20. CpaiiHble 0oOpbl MOT'YT TIPH -
MEHATHCSI Ha PEKax C JISOXOI0M TOIIMHUHON He Oosee 25 ¢M mpu mposerax 10 21 m.
Ha pekax ¢ memoxomom ToimiuHOM jJbjaa He Oonee 0,6 M mpu mposerax 10 21 m
MOTYT TPHUMEHSTHCA  OMOphI-CTeHKH. OHM  COCTOST U3  BEPTUKAIbHBIX
xKene300eToHHbIX MUT ToamuHo 0,4 — 0,6 M, o0beIMHEHHBIX CBEPXY COOpHOI
HACAJIKOM.
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Puc. 17 Yumpenue ornop-cTeHOK: a) — YIIHPEHHEe CIIOITHBIM MAaCCUBOM JKeJIe300€ToHa;0) — yIIUpeHHe
C OMUpaHHeM HacaJKu Ha MOAKOCH; Y .JI. — ypOBEHb BBICOKOTO JIS0XO0/1a;
1 — ympeHre MacCHBOM Xkelle300eToHa; 2 — YIIHPEHHE C OMUPAHUEM Ha TIOJIKOCHI;
3 — MaccuB 6eToHa OT jenoxoja; 4 — coopHbie OJIOKU OMOpPHI; 5 — Hacaaka; 6 — CTHIK HACAJAKU

YmpeHne ormop-CTeHOK MOXKET 61§ b CIICJIaHO TYTeM NPHUCTPOHKH MacCHBa
&Keje30- 0eTOHa ¢ HAKJIOHOM PeXyIero pedpa, omeproro Ha oOpe3 (yHIaMeHTa
(puc. 17,a). Onopel — CTEHKH MOTYT OBbITh TAK)K€ YIIMPEHBI MPHU CIAOOM JIeT0XOe



MMOCTAHOBKOM HAKJIOHHBIX TIOJIKOCOB C OMNUPAaHUEM HUX Ha CYIIECTBYIOIINUMA
byHIaMEHT W 3aJIeJTKOH WX Bepxa B purene. (s 3ammThl OT JIe0X0Aa HUKHSS
4acTh MOJAKOCHON CUCTEMbI MOKET OBITh 3arojHeHa 6eToHOM (cM. puc. 17, 0).

Yumpenue MacCUBHBIX OIOP

MaccuBHbBI€ OIOPBI, P OTCYTCTBUU HEOOXOAMMOCTH YIIUPEHUs (PyHIAaMEHTa,
VIIUPSAIOT MYTEM MPUCTPONKH MAaCCUBOB M3 MOHOJUTHOTO JKeNIe300€TOHA,

orepThIX Ha 00pe3 pyHaamenta (puc. 18).
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Puc. 18. YumpeHnrne MacCUBHBIX OMOp MPUCTPONKON MacCCUBOB MOHOJMTHOTIO XKeJIe300eToHa!
1 — npuctpoeHHbI MaccuB; 2 — OXBaTHIBAIOLIMM MOsIC; 3 — OrOJIOBOK OMOphI; 4 — mTpadsl; 5 —
AQHKEpBI

MuHuManbHbI pa3Mep MPUCTPaMBAEMOr0 MacCHBa JKeJIe300€TOHA MO HH3Y
npuHuMaeTcs 50 cM, a MakcUMalbHbIA TToBepxy - 2,0 M. Pazmep mTpabbl HEe MeHee
30 cm. B mitpabax qomKHbBI OBITH YCTAaHOBIICHBI aHKEPHI AuamMeTpoMm 25 mm. Paccros-
HUE MEXAY aHKepaMu npuHuMaerca 50 cM.

[IpucTtparnBaembie MacCUBBI U3 JKEJIE300€TOHA JOJKHBI OBITH TOBEPXY U TTOHU3Y
OTOPBI MPUKPETIICHBI OXBATHIBAIOIIMMU KEJIE300€TOHHBIMU TMOSICAMH C apMaTypoii,
MPOXOJISIIEH O BCEN €€ MINPUHE.

Ha skcmutyaTupyeMbIX CTapbIX MOCTaxX IPOMEKYTOUYHBIE OMOPBI YAaCTO UMEIOT
MOJIOTUE  JIeIOpEe3bl Ha pa3BUTBIX (PYyHJAMEHTaX, KOTOpPbIE MOIYT OBITh
UCIOJIb30BaHbl Ui ymupeHuss onop. C 3Toil 1enblo OONMIIOBKY ONOpPHI U YacTh
CYIIECTBYIOLIEH KIAJAKU JIE0pe3a, paclojOXKEeHHYI0 Bbllle oOpe3a (yHIaMeHTa,
pa3doMparOT U Ha €€ MECTE BO3BOAAT U3 MOHOJUTHOr0 O€TOHA HAJCTPONKY yIIUPEHUS
onopsl. [{yi1 Kaye- CTBEHHOI'O COCIWHEHUsI CTAPOW M HOBOM KJIAJAKH YCTPAUBAKOT
mTpadbl U MeTaJM4e- ckue ankepsl (puc. 19,a). IloBepxy cTapyro ¥ HOBYIO HacTu
OTIOPBI CJIEIYET 00bEIN- HUTh OOIIUM KeJIe300€TOHHBIM MPOKJIATHUKOM.

Ecnu nnvna eqopesa HelocTaTouHa JJisl YIIMPEHUs, TO HOBYIO ITPUCTPANBae -
MYIO 4acTh PACIoJaraloT Ha OTAenbHOM @yHaamenTe (puc. 19,6). CBoboanas ocan-
Ka HOBOM 4acTu OMOPHI 110 OTHOUIEHUIO K CTapoil oOecreynBaercs
nepopMaIMOHHBIMIIIBOM, KOTOPOH 33JI€JIbIBAETCSI IIOCJIE COOPYKEHUS OMOPHI U



YCTaHOBKH ITPOJIETHBIX CTPOECHNUH. COBMECTUMOCTD CTapOU M HOBOM YacTel OMOpPBI
o0ecreunBaeTcsl NocTa- HOBKOW B J1Ie(pOpMAIMOHHOM IIBE MOIIIHOW BEPTUKAILHON
XKeJne300€TOHHON IITTOHKHU,a TAKKE METATMYECKUX aHKEPOB.

A 0) 5§ _
Puc. 19. j—i -L-Hr- - Ymmpenue onop Ha ob1ieM (a)
v Ha s ! ST fﬁ' ~J pasaenbHbIX (0)
\if‘- 2 iﬁ dbyHaMeHTax:

1- 1 cTapas KJjiajKa ornopsl; 2 —
AHKEPHI; il ”If 3 — HoBas Kiagka; 4 —

L JKeJIe300eTOHHAs IIIOHKA;
5- ! e opMaIMOHHBIH MOB; 6 —

MPUCTPOCHHAS YacTh

dbyHIamMmeHTa

DyHIAaMEHTHI OMOP MEJKOTO 3aJIOKEHHS, PACIIOIOKEHHBIE HAa YCTOWYHBBIX
IpyHTaX, MOTYT ObITh ycuiieHbl TiyreM ux ymmpeHus (puc. 20). IlpeaBaputenbHo
MecTO paboThl OrpaxaaroT myHToM. [lociie oTkauku BOJBI U yJajeHusl TpyHTa Oe-
TOHUPYIOT MOIIHBIC KEJIe300€TOHHBIC KOHCOJH, HAJICKHO CBSI3BIBAIOT MX C TEJIOM
craporo ¢hyHaaMeHTa MTpedaMu U aHKEPaMH.

Uro0Osl mipu pa3paboTKe KOTJIOBaHA HE MOBPEAUTH OCHOBAHWE O] TIOOIIBON
ycmsieMoro GyHIaMeHTa, TOOMIBY MPUCTPABAEMOMN YaCTH PACIONIararoT BBIIIE Ha
1-1,5 m. Ha nHO KOTIIOBaHa yKJIaIbIBAIOT OMOPHYIO KEIe300€TOHHYIO TITUTY.

Mexny >Kene300€TOHHOM OMOPHOM TUIMTOM M KOHCOJSIMH YCTaHABJIMBAIOT
TUAPABINYECKUE JOMKPAThl. JIOMKpaTaMu MOKHO TIO TOOIIIBE BHOBb COOPY>KaeMbIX
yacTe (yHIaMEHTa CO3/1aTh TAaKUE K€ HANPSKEHUS, KAaKWe CYIICCTBYIOT IO
cTapbiM (hyHIaMEHTaM.
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Pﬁc. 20. VYcunenue ¢QyHIaMEHTa ONOpPBI IIyTEeM €ro ymupeHus: | — MOIIHbIC

Kene300€TOHHbIE KOHCONHM; 2 — 3a0eTOHUPOBAAHBIN MpOCBeT; 3 — OmopHas jKele300eTOHHAs
IUIATA; 4 — TUAPABINYECKHE TOMKPATHI; 5 — IIITYHT



IIpakTuyeckoe 3ansaTue NeS
Pa3paboTka TeXHOTOrH4ecKMX CXeM U onpeaeeHue 00beMoB padoT M0 YCHIIEHUIO
(pyHaamMeHTa r.ry00KOoro 3a/105KeHisi HHKEHEPHOr 0 COOPYKEeHHUsI.

Ycunenue cBaiHOro pyHaamMmeHra

Jns yeunenus cBaitHoro gpynnamenta (puc. 21,a) 3a0UTO ¢ BEpXOBOM M HU30-
BOI CTOPOHBI OMOpbI 48 KeNe300€TOHHBIX TPyOUaThiX cBail guamerpoMm 60 cMm u
Iu- HoM mo 16 M. JlaBieHwe Ha cBau TEpeaHO uepe3 MOIIHbIC OCTOHHBIC
KOHTP(OPCHI, KOTOPhIE COEAMHEHBI C KIAIKOW OMophl mrTpabamMu, a B HIDKHEH
4acTH OOBEAMHEHBI KeJIe300€TOHHBIM MOoACOM. CTBIKM MEXIy KOHTppopcaMu H
TEJIOM OTOPHI 3aUHBEK- THPOBAHBI IIEMEHTHBIM PacTBOPOM. JKene300eTOHHBIH MOosIC
pacmoJIO)KeH IO KOHTYpPY OMOpbl Ha o0pe3e craporo (QyHmamenta. PaboTsl
MPOU3BOJATCS TOJT 3AIIMTON METall- TUYECKOro IMIMYHTOBOrO orpaxaeHus. CBasimu
MOT'YT OBITh TaK)Ke YyCHJICHBI (DYHJAaMEHTBI Ha OMYCKHBIX Kosoauax (puc. 21,0) u
kecconax. [Ipu BeIOOpe BHIa CBaii clieyeT OT/IaBaTh MPEANOYTECHHE OypPOBBIM WIIH
HAOMBHBIM CBasiM, TaK KaK IMOTpy>KeHHE 3a0MBHBIX CBall COMNPOBOXKAA- €TCS
corpsicenreM. [Ipyu HaaMYMKM HAa TOBEPXHOCTH MACCHBHBIX OIOP TPEIIWH U JIPYTHUX
ne(EeKTOB  HECYIIyI0 CIOCOOHOCTh ONOp  YCHUJIMBAIOT  KEJE300€TOHHBIMU
00O0JIOUKaMM, BKJIIO- YEHHBIM B paboTy cyimiectByromed kiaaku. CBs3b
YKEJIE300€TOHHON O000JIOUKM C KJIAJAKOM OIMOphl 00€CHeurBaOT IMOCTaHOBKOM
aHkepoB (mThiped) u  mTpabieHueM ee ToBepxHOcTH. [lo  ycroBuio
TPEIIUMHOCTOMKOCTH TOJIIMHY YCHUJUBAIOIIUX >Kele300e- TOHHBIX 000J0YeK Ha
MAacCHMBHBIX ONOpax NpPUHUMAIOT He MeHee 16 cMm. Apmarypy o000J0YKH

BBITIOJTHSIIOT B BUJIC IBYX CETOK W3 cTepkHEer auamerpoM 12-15 mMm ¢ suetikoit 10-
20 cMm.
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Puc. 21. Ycunenue cBaiiHoro ¢yHmameHTa omopbl MocTa: 1 — WHBEKIIMOHHBIE
TpyOKH; 2 — GETOHHBIN KOHTPPOpC (KOHCOIB); 3 — Kene300eTOHHBIHN nosc; 4 — 000I04Ka;
5 — mmyHTOBOE OTrpa- *KAeHue; 6 — HOBEle CBAM MAaMETPOM 60 cM; 7 — cyulecTByIOLIME
cBau ceuenueM 30x30 cm;

8 — OypoBsie cBan; 9 — jxene300eTOHHbBIE OaTTKK



Ha npoMmexyTo4yHBIX OIlOpax KapKachl BBIIOJHAIOT B BUAE OJHOIO WIIU
HECKOJIb-KUX TOPU30HTAIBHBIX MOACOB BbICOTOM 1-1,5 M u Tommuuon 25-40 cwm.
KonmnuecTBo mosICOB 3aBUCUT OT COCTOSIHHS ONOPHL. ['OprM30HTANBHBIE TPEUIUHBI
IIEPEKPBIBAIOT OJTHUM II0SICOM, a BEPTUKAJIbHbBIC U HAKJIIOHHBIE TPELIUHbBI — JBYMS
— Tpemsi 1 OoJiee Ha BBICOTE OMOPHI (puc. 22).
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Puc. 22. Cxema ycuseHHs IPOMEXYTOYHOH OIMOPBI KeIe300 e TOHHBIMH MOsICaMU

IIpn ycTporcTBE MOSICOB IO BCEW BBICOTE OMOPBI BEPXHUM IOSC YCTPAUBAIOT
Ha YPOBHE HH3a KapHU3HOI'O KaMHs, a HWKHUM mosic — Belmie Y MB. Paccrosinue
MEXIY OCSIMH TIOSICOB IO BBICOTE OTIOPHI MIPUHUMAIOT HE MEHEE TOJIIIUHBI OMOPHI IO
dacagy. ApMUPYIOT TOSIC, KaK U OOOJIOYKH, CETKaMU W3 CTEPKHEBOW apMaTyphbl
TUaMeTpoM 25 MM, KOTOpbIE KPEmsAT K KJAIAKe OIMOPhI C IOMOINBIO CTAbHBIX
aHkepoB auameTpoM 18-25 MM, 3azensiBaembix Ha rayouny 50-75 cwm.llpu
paccTporcTBaxX KIAJKW OINOp C BBIBAJIOM KAMHEHW B IIOJBOJHOM YacTH OIOp H
byHIaMEHTOB NMPUMEHSIOT OCTOHHBIE M JKelle300€TOHHbIE «pyOaikuy». Mx coopy-
’aloT B BOJOHEMPOHUIIAEMBIX MEpeMbIUKaxX U3 HImyHTa (puc. 23,a) uin 0€310HHOTO
XKene300€TOHHOTO WIIH METAJUTHYECKOro smuka (puc. 23, 0).
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Puc. 23. Cxema ycTpoiCTBa 3aIIMTHOM KeJ1e300€TOHHOW 000I0YKHU JJIs TTOABOTHOM
4acTH OMNOphl:a — C HPUMEHEHHEM IIMyHTAa M OTKAYKOH BOABI, O — C IpHUMEHEHHEM
OCTOHHOTO sIIMKa 0€3 OTKA4YKW BOJBI;1 — KJIaJKa ormopsl; 2 — Kene300eToHHass 000JI0UKa;
3 — TaMITOH U3 MOABOJAHOTO Oe- TOHA; 4 — MIMYHTOBAs MEPEeMbIUKa; 5 — OETOH 3aroHEHUS

Maszyx MOJBOJHBIM CIIOCOOOM;
6 — sxkenme300eToHHAs 000JI0YKa OTpaXKJACHUS; / — KAMEHHAs! OTCHITKA

Tammnonaxunas mojaymika u3 6etona toiuuon 0,5-1,5 M 10KHA 3aTBEPIETh
JI0 Hadalla OTKAYKU BOJbI, MOCKOJbKY OHA HY)XHA MJIs MPEKpalleHuss JOHHOTO
MIPUTOKA BOJBI B TepeMbIUKy. JIJ1sl mpekpalleHus] pUTOKa BOABI MO IIBAM IIITYHTA
JIeJIat0T MYJICBKY IIIMTYHTA — OMyCKAaHWE B BOJY K MECTY T€UH CMECH MEJIKMX OIMMJIOK
C TJIMHU- CTHIM MOPOILIKOM, 3a0MBaIOIIEH IIEb B IIMYHTE.

Jns coopyxeHus 000JI0YKH O3 BOJOOTIMBA MEPEMBIYKY HCMOJB3YIOT B
KauyecT- B€ OMajdyOKH M OCTaBJSIOT O OKOHYaHUS PAa00T. OUUCTKY THA U €ro
BBIPAaBHUBAHNE KAMEHHOW WA MEOCHOYHOU MOACHITKOW MPOU3BOIAT 10 YCTAHOBKH
O0e3moHHOro smmuka. IlogBomHOe  OETOHMpPOBAHWE  BBIMNOJHSIOT  CIIOCOOOM
BEPTHUKAJIHHO- MTOHEMHON TPYOBI UM BOCXOASIIETo pacTBopa. [Ipn HeoObxogumocTu
KJIQJIKy TOJ1- BOJAHOW YacTH OMOpP 3aKPEIUISIIOT HHHEKTUPOBAHUEM B HEE IIEMEHTHOTO
pacTBOpa MM XHMHYECKHX pAacTBOPOB HA OCHOBE CHJIMKAaTa HaTpud WIH

CUHTETUYECKON CMOJIBI.
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IIpakTHyeckoe 3ansitue Ne6

PaspaﬁoTKa TEXHOJIOI'MIECKUX CXE€EM H OolIpEacICHUue 00bEMOB paﬁoT Imo
PEKOHCTPYKIMHA TMAPOTCXHUIECCKOI'0 HHKCHCPHOI'0 COOPYKCHUA

[{es1br0 MPaKTUYECKUX 3aHATUN SABIISICTCS:

- N3Yy4YCHUC OCHOBHBIX  CIIOCOOOB IIPpOU3BOJACTBA
CTPOUTCIBbHO- MOHTAKHBIX pa60T;

—  yMeTb 000011aTh OTHETHHBIC paboThI B €AVHBIIA
TEXHOJIOTUYECKUH ITHKII,

—  pa3BUTh HaBBIKM PabOTHl C y4yeOHOW, HAYYHOM M CHPABOYHON JHUTEpaTypoOi,
HOPMAaTUBHO-IIPABOBOW U TEXHUYECKOM JOKYMEHTALMEH, IIEPUOJANYECKON M1€YaThIO,
CTaHJapTaMH, TUIIOBBIMH IPOECKTaMU;

—  HU3y4uTh pabouMe MPOILECCHl, OCHOBBI MX MOJEIUPOBAaHUS C L€IbI0 BBIOOpA

PAaOUOHAIIBHBIX PCKUMOB pa6OTBI H CPCACTB aBTOMATHU3allMU, HCIIOJIIb30BAHUA
COBPCMCHHBIX I/IH(l)OpMaHI/IOHHLIX T€XHOHOFHﬁ;

—  yMETb ONpeIeNIATh 00BEMBI padoT;
—  yYMETh JIeaTh ONTUMAIILHBIN BEIOOP KOMIUIEKTOB CTPOUTEIBHBIX MAIIIHH;
—  YMETh paIlMOHAJILHO HMCIOJb30BAaTh CTPOUTEIBHYIO TEXHHUKY B COBPEMEHHBIX
TEXHOJIOTUAX CTPOUTEIHCTBA TPOU3BOICTBEHHBIX 3/IaHUN,
—  3HaTh TPeOOBaHUS K KAYE€CTBY BBIMOIHICMBIX CTPOUTENBHBIX PabOT;
—  3HaTh TpeOOBaHUs OXPaHBI TPYJA U TOXKAPHOM 0€30MaCHOCTH.
BrlimonHeHne pacyeToB HAa MPAKTUYECKUX 3aHATHUSX OCYIECTBIIACTCA, Kak
MpaBWIO, HAa OCHOBAaHWW WHIWBUIYATHLHOTO 3aJaHUS C WHAUBUIYATbHBIMU

HCXOJHBIMHU JaHHBIMU.
I/ICXOI[HBIG AaHHBIC VI ITIPOCKTUPOBAHUA:

- THII COOPYKEHUS

- KOHCTPYKTUBHBIE 3JIEMEHTHI

—pa3Mepbl 37aHUs B IUJIaHE, KOJMYECTBO MPOJETOB, PACCTOSHUE
MEXAYy pa30MBOUYHBIMU OCSIMH,

— PETUOH CTPOUTEIHCTRA.
IoaroroBka JaHHBIX ISl  TEXHOJOIMYECKOr0  INPOEKTHPOBAHMS.
Omnpenenenne 00beMOB MOHTAKHBIX pad0T
MeronoM mpsAMOro cyera, MO BBIJAHHOMY 33JaHUIO, ONpPEAEISIOTCS
NepeYeHb MOHTHPYEMBIX 3JIEMEHTOB, UX OOBEMBI, KOJMUYECTBO U XAPaKTEPUCTUKH.
Pe3ynbTaThl cBOAsATCSA B Ta0d.1 1 Tabm.2.
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Tabmuma 1 —Onpenenenre 00beMOB MOHTKHBIX PabOT

HaumenoBanue KomuuecTBo yTaxken
Ne Mapka
JJIEMEHTOB Ha JTaX Ha 3J1aHue
1 2 3 4 5

Tabnuma 2 — Crienudukaius MOHTaKHBIX 2JIEMEHTOB

No | HaumenoBanue | Mapka u | Kon-Bo, mwr O6beM, M° Macca, T
3JICMCHTOB ACKU3 Ha 3TaX | Ha Ha Ha Ha 3TaX Ha 31a-
3Ma- | 9Tax | 37a- HHE
15140 HUE
1 2 3 4 3) 6 7 8 9

Br100op MeTO1a M KOMILIEKTA MALIKMH JJIS MOHTa)Ka KOHCTPYKUMA

Bb160op METO0B MPOM3BOICTBA MOHTAXHBIX Pa0OT MO BO3BEACHUIO 3/IaHUS
3aBUCUT OT TPeOyeMOM MOCIIEAOBATEIBbHOCTH CIAYH IOl MOHTaK KOHCTPYUPYEMOIO
pelIeHusl Y3JIOB 3[aHUs, a TAKXKE KOHCTPYUPYEMOIO PELICHUS Y3JIOB COCIMHEHUS
COOpHBIX JJIEMEHTOB M TIOCTaBKM KOHCTPYKUMU. [[7Is MOHTaka KOHCTPYKLMI
IIPUHHAMAEM:

1. TpysonombeMHBIi KpaH Juii pasrpy3KM M YCTAHOBKHM KOHCTPYKIIMH B
IIPOEKTHOE TOJIOKEHUE;

2. MaruHsl, MEXaHU3MBI U 000PYI0BaHUE J1JIsl TPAHCIIOPTUPOBKU KOHCTPYKIMH K
MECTYy MOHTa)a, JUId BBIIOJIHEHHUS CBAapOYHBIX padOT, a TakXkKe CpelCTBAa MaJloi
MEXaHU3aluu;

3. I'py3o3axBaTHbIE YCTPOWCTBA JUI YCTAHOBKM KOHCTPYKIMH B IHPOEKTHOE
ITOJIOXKEHNE.

MoHTax cOOpHBIX 3JIEMEHTOB BEJIEM C MPEABAPUTEIBHON PaCKIIaIKON AIIEMEHTOB B
30He JeWcTBUS KpaHa. MOHTaX  COOpPHBIX  KOHCTPYKLHN  BBIMOJTHSIEM
¢ depeHINPOBAHHBIM METOJIOM B 1-M MOTOKE, a BO 2-M MOTOKE OCYILECTBISIEM
CBapKy M 3aMOHOJIMUMBAaHUE CTHIKOB KjlaccOM O€TOHa He HHXKe Kiacca
KOHCTPYKIHMM. MOHTaX JIECTHUYHBIX Maplied OCYIIECTBISIEM C TPAHCHOPTHBIX
CPEICTB 10 Hayaja YKJIAAKUA IUIMT IEpEeKpbITUA. MOHTaX IUIMT IEPEKPBITHUS

OCYLIECTBIIAETCS OT JIECCTHUYHOIO Maplia,
MexaHu3Mbl MOHTaXa MOIPa3AETseTCs Ha 3 TPYIIIbL:

1)  rpyso3axBaTHbIE NPHCIIOCOOIEHUS (CTPOIIBI, TPABEPCHI, 3aXBaThl);

2)  1pucmocoOaeHus Ul BPEMEHHOIO 3aKPEIUICHHMS M BHIBEPKH KOHCTPYKIHMHU
(KOHIYKTOPBI, CTPYOIIMHBI, pacyaliki, paclOpKU, MOJKOCHI, OMIOPbI, CTONKH);

3)  mpucnocobnenus 1S 6€30MaCHOr0 MPOM3BOIACTBA PaboT (Jleca, MOIMOCTH,
JNIECTHHIBI, TTIOABEMHUKH, orpakaenus). 29



Tabmuma 3 — ['py303axBaTHBIC MPUCTIOCOOJICHHS 1 OCHACTKH

No HaumenoBanue OCKHU3 U OCHOBHLIC MexaHn4yecKkue
L0 | OPUCTOCOOJICHUE U pasMephl, MM. XapaKTEPUCTUKH
BUBI PabOT I'pyzonons | Macca, | Beicor
€MHOCTb, T. T. a, MM.

A. I'py30omogbpeMHbIE TPUCTIOCOOICHUS

b. Ilpucnocobienus st Bp€MEHHOT'O 3aKPEeTICHUS U BBIBEPKU KOHCTPYKITUH

B. IIpucmocobmenus qyist 6e30macHOro Mpou3BOACTBA padOT

[locnme ycTaHOBIEHHS TEXHHYECKOH IOCIEJOBATEIFHOCTA CTPOUTEIBHBIX
IPOLIECCOB, CIOCOO0A MX BBINOJHEHUS W paclpeesieHusl 3JaHUi Ha 3aXBaTKU
COCTaBJISIEM KaJIbKYJISIIMIO TPYAOBBIX 3aTparT.

Kanmpkynsanus - 3TO TiepedeHb BBIMOTHSAEMBIX TMPOIECCOB M OMepanuii ¢
yKa3aHhueM OOBEMOB pabOT, HOPMBI BPEMEHHM U DPACIICHKH, 3apa0OTHON IUIaThl U
cocTaBa 3BeHbeB. DopMa 3alONHEHUs KalIbKYISLUNA TPYAOBBIX 3aTpaT MpUBEIACHA B
npuioxenuu 1, Tadmuna 1.1.

Kanbkymnsuus cocraBisieTcss B COOTBETCTBUM C yKazaHusiMu EHuP Ha otnensHoM
mucte. O0beM paboT ompeersieTcs Mpu pa3paboTKe rpyHTa ¢ yueToM KoddduimenTa
HAYaJIbHOTO PA3pbIXJIEHUs U Kod((UIIMEHTa OCTaTOYHOTO pa3pbIXJIEHUs - MOcie
yILIOTHEHUs (cM. mpuiokenue 1, Tabnuua 1.2).

OcHoBHbIe BUABI padoT (Tpada 2) BeiOupaem no EHuP c ykazanuem nHomepa
cOopHMKa, BBITYCKa, maparpada u myHkTa (rpada 3). 3HaYeHHS HOPMATHUBHOM
TPYAOEMKOCTH Ha o0beM (Tpada 9, 10) momyyaeM myTeM NEPEMHONKEHHS HOPMBI
BpeMeHU Ha eauHuIly (rpada 6, 7) Ha oObeM padoT (rpada 5). 3apaboTHas TuIaTa
(rpada 11) momywaercs kak mpousBeAcHHE paciieHKu (rpada 8) Ha oOBeM paboT

(rpada 35).
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Onpenesienne TpedyeMbIX MapaMeTPOB MOHTAKHOT0 KPaHa

Br160op kpaHa /11 BRIMOTHEHUS MOHTa)Ka COOPHBIX KOHCTPYKIIMH 3aBHCHUT
OT TEOMETPUYECKHX Pa3MEpOB 37IaHUSA, OT Pa3MEPOB W MacC MOHTHPYIOIIHX
KOHCTPYKIIMH, XapaKTEePUCTUKN KOHCTPYKIIUNA, 00BbEMa U TIPOJOJKUTEIHHOCTH
paboT, TEXHUYECKUX U IKCILTyaTallMOHHBIX XapaKTEPUCTUK KpaHa.

Bribop kpana Bemem B CIEIYIOIIEH IOCIEIOBATEILHOCTH: HCXOIS W3
rabapuToB ¥ KOH(PUTYpAIUU 3[IaHUs, CTPOUTEIILHOMN TIJIONIAJKN, MOHTUPYEMBIX
KOHCTPYKIIMM Ha pabodyee MEeCTO U B 30HY 00CITY)KUBaHUS KpaHa.

CormacHO ¢ pa3MepamMH CTPOMTENILHOM TUIOMIAAKH, a TaKXkKe B
3aBHCHMOCTHU OT rabapuTOB 3/IaHMsI, KOJIMYECTBA 3aXBATOK, IPUHUMAEM KpaH

Beibop  OCHOBHOW  MamIMHBI,  BCIIOMOTAaTEILHOTO  00OpYAOBaHUS
MPUHUMAEM TaK YTOOBI OOECHeYmsiach MaKCUMajbHas MPOU3BOAUTEILHOCTh
KpaHa. BeiOupaeM kpaH Ha OCHOBaHHMH CJICTYIOIIHUX MTapaMeTPOB:

e [’py3omoabeMHOCTh (T) IPH MAKCUMaJbHOM BBUIETE KpIOKa
KpaHa;

e MakcuManbHas BbICOTA MOAbEMA KPIOKA

H maxB HC:H3IL+ 2 ) 3+ hKOHCTp+ h CTpOl'[+ thIOK

e Bruier crpenbl (1151 HauOosee yAaneHHbIX KOHCTPYKIIU)

o  Ruya ’=1+1=b/2+c

IJIE C-pacCTOSIHUE OT MPOTHMBOBECA KpaHa 10 KpaitHel yactu 3nanus (¢ >700
MM)

a- JJIMHA BBICTYNAKONIIEH 4YacTu 37aHus b —

0a3a kpaHa

BriOupaem 2JIeMEHTBHI, XapaKTepU3YIONMINE MAaKCUMAaJbHbIE MOHTAXHBIC
XapaKTEePUCTUKH KpaHa.

Mapkn  kpaHa ~ mogOWpaeM MO  TEXHHYECKUM  XapaKTepPUCTUKaM
YIOBJIETBOPUBIIINX PACUCTHBIM JaHHBIM.

IIpakTnueckoe 3ansitue Ne7
Pa3pa0doTka TeXHOJOrMYeCKNX CXeM U onpeaejieHne 00beMoOB padoT 1o
PEKOHCTPYKIMU MOA3eMHBIX TPAHCTIOPTHBIX HH:KEHEPHBIX COOPY:KeHMit

Bbi0op Mapky KpaHa 0 3KCIUTyaTallMOHHBIM XapaKTEPUCTUKAM 3JIEMEHTOB

Ne  HaumenoBanu [TpeOyemble mapameTpbl KpaHa Mapxka kpana
e DJIeMEHTa Hiax 7 | Rmax" P™ Q,r
1 2 3 4 3) 6

Heob6xoauMo BeIOpaTh HanboJee 1eaecoo0pa3Hblil BU KpaHa Mo ero
CTOMMOCTHBIM XapaKTEePUCTUKAM.
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4, CebecTOMMOCTh MOHTaXKa €IMHUIIBI KOHCTPYKIIHIA:

Ce=(1,08+Camon™* Tuament1,523)/V

1,08 u 1,5- ko3¢ duLMeHTH YUUTHIBAIOIIMNE COOTBETCTBYIOUINE HAKIATHBIC
pacxojbl U IPUBEACHHBIE 3aTPATHI;

Cyam.cn- CTOUMOCTD MAIlIMHOCMEHBI,

Tyam.cn~ MPOJAOJDKUTEIILHOCTh MOHTAXKA KPAHa,

>3- - 3apaboTHas 1jIaTa MOHTaXXKHUKOB;

V- 00beM pabot ¢ yuetom enunuil usmepenus, mo EHuP.

5.  TpymoeMKOCTh MOHTaXa €AUHUIIBI TIPOLYKIIHH: M=y M+ me/V
6. IlpuBeneHHBIE YAECIBHBIE 3aTPATHL: 11e=ce+En™ (Cus ™ Ten! V> Ter.ron)

7. gy KOO(DOUIMEHT, YUUTHIBAIOIIUNA KalMTAIbLHBIE BIOKEHHUS;
C.z- THBEHTApHAS! CTOUMOCTH KpaHa; T\~ TPOIODKUTEILHOCTh MOHTAXA;
Ter.ron~ HOPMAaTHBHOE YHMCJIO CMEH KpaHa B IO/l

Tabmuua 5- TeXHUKO-3KOHOMUYECKHE TOKA3aTeN CPaBHEHUSI BAPUAHTOB

Hanm-e Enusm Mapka kpana
IOKa3aTenen
1 2 3 4
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KanenpapHblii niian paéor
['paduk KaneHmapHOro IUIaHa NPOU3BOACTBA pabOT — 3TO Trpaduyeckoe
BBIDOKEHUE  IIOCIICAOBAaTEIbHOCTH W IPOJOJDKUTEIBHOCTH  BBINOJIHEHUS
IIPOLIECCOB HAa OCHOBAHWU ONPEACIICHHBIX B KAJIBKYJSLHWM 3aTpar TpyAa H
BpeMEHU PadOThI MAIIIKH.
[Topsaok pa3pabOTKK KajJeHAAPHOTO IIaHa

1. CocraBiieHue HOMEHKJIATyphI padoT.

2. Ornpenenenre 00beMOB paboT.

3. Bri6op MeTona mpou3BOACTBAa OCHOBHBIX pabOT M BEAYIIUX MAIIHH.
4, Pacuer HopMaTUBHOM TPYTOEMKOCTH.

d. Omnpenenenue cocraBa Opuraja u 3B€HLEB.

) BrisiBieHrE TEXHOIOTMUYECKOM MOCIEeA0BATEILHOCTH Ha BHITOJIHEHUE
pabor.

7. VY CcTaHOBKa CMEHHOCTH PadoT.

8. Omnpenenenue MpoJOKUTEIFHOCTA OTICNBHBIX padOT U HX
COBMEILIEHUS MEXY COOOI.

9. Pa3zpaboTka rpaduka IBWKEHUS paOOYMX HA CTPOUTEIHLHOM
IUIOIIAJIKE.

10. Pazpabotka rpadukoB noTpeOHOCTH B

CTPOUTEJBHBIX MaTepUaiax, KOHCTPYKIMIX U ToTy]padpukaTax.
['pacduk cocTOUT U3 ABYX YACTEH: paCuE€THOU U rpaPuUecKOi.
[IponomkuTenbHOCTh paboT ompenenseTcs mo Gopmynam: T=T./8,
=1,/81 ....(7)
rze T, — 3aTpaTbl BpeMEHU pabOThl MAIIMHBI Ha BECh 00bEM B MalIMHOYACAX,
T, — 3aTpaTbl PyYHOr0 TPYy/1a Ha BECb 00bEM, I1 — KOJIMYECTBO MAIIHUH (paboumX B
Opurase).
OGBEeMBI pabOT MOT'YT OBITh BBIPOKEHBI B HATYPAIBHBIX (M; M*; M*; T; IIT) U
CTOMMOCTHBIX TTOKa3aresisix (py0). CTOMMOCTHAs OlleHKa 00hEMOB padoT, KaK
IIPAaBUJIO, OCYIIECTBISIETCS B Cllydae 00BEAMHEHUS Pa3HOPOIHBIX PadOT MO
OJTHUM Ha3BaHUEM, a TaK)Ke MPU BKIIOUEHUU B HOMEHKJIATYPY MPOIIECCOB
KaJbKYJSILUN CHELMATIBHBIX CTPOUTEIBHBIX paboT. O0BEM ClIeHHATIBHBIX paboOT
MOJKET OBITh OIpEJIENIEH 0 (popmyIie:

C=OHK,,,

riae C — CTOMMOCTB CITeIUaIbHBIX padoT ( Tadi.) , pyo

2. I'pa¢guk norpedHOCTH B pecypcax

Pacuer morpedHOCTH B padoyux Kaapax

Koadduuuent paBHoMepHOro ucnonszoBanus pabounx kagpoB: K=Ng,/Nosy;
1,6<1,86<2.

Pacyer moTpeOHOCTH B CTPOMTEJIBHBIX MATEPHAJIAX, KOHCTPYKIUAX U
noiypadpuKkaToB
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I'paduk norpeOHOCTH B pecypcax Ha OCHOBE KaJICHIapHOTI'0 MJIaHa 110 OOBEKTY.

['pacdux morpebHOCTH B pabouux Kajpax Mo 00bEKTY HUKE KaJIeHIapHOTO I1JIaHa.

[ToTpebHOCTH B MaTepHaiax, KOHCTPYKIIUAX U APYTUX pecypcax OnpeaesieM Ha
OCHOBE BEJIOMOCTU 00beMa padorT.

Tabnuia 6 — BegoMocTs mOTpeOHOCTH B MaTepraiax, KOHCTPYKIUAX U
nonydadbpuxarax

No HanmMeHnoBaHue padoT En. Kon-Bo |Hammenosanme |[En. Koun-
/T W3M. MaTepuasoB 13M BO
1 2 3 4 5 6 7

IIpakTHyeckoe 3ansiTue Ne§

Pa3paldoTka TeXHOJOrMYECKHX CXeM U onpeaejaeHne 00beMoB padoT 1o
PEKOHCTPYKIMH MOCTOBBIX HHKCHEPHBIX COOPYKECHUI

Cucrema  KOHTpOJS ~ KadyecTBa  CTPOMUTENILCTBA W COOJIOACHUS
CTPOMUTEJILHBIX HOPM BKJIFOYAJa PaHEE W BKJIKOYAET B HACTOAIIEE BPEMS JBE
bopMbI:

. CUCTEMY BHYTPEHHETO (ITPOU3BOJICTBEHHOT0) KOHTPOJIS
. CUCTEMY BHEUIHETO KOHTPOJIS

BHyTpeHHMIT KOHTPOJb BBIIOIHAETCA MEPCOHAIIOM CaMUX OpraHHU3aluu,
MPOU3BOJIAIIUX CTPOUTEIBHYIO MPOAYKLIHUIO  (CTPOUTEIbHO-MOHTAXHBIX,
MPOEKTHO-U3BICKATENLCKUX, MPEANPUITHI cTpoltuuaycTpun). Ilpennpusitus
CTPOMMHAYCTPUM COCTABJISIIOT IMAclopTa Ha CBOIO MPOAYKIUIO (U31enus,
KOHCTPYKLIMM, MaTepuayibl), B KOTOPHIX OTMEYAETCi €€ COOTBETCTBUE
CTaHJapTam. [Tacniopt MPOTYKIINU SIBJISIETCSA 00s3aTeNIbHBIM
CONPOBOAUTEIBHBIM ~JOKYMEHTOM MpPH TIOCTABKE H3TOM TNpoAyKuuu. B
CTPOUTEIHLHO-MOHTAXHBIX OpPraHU3alsIM BHYTPEHHUW KOHTPOJb BKIIOYACT
BXOJTHOM KOHTpOJIb MOCTyMmaeMoud padodeil JOKyMEHTAIlluu, KOHCTPYKIIUM,
U3JIeTNi, MarepuaioB W OOOpYIOBaHMS, OMNEPALMOHHBIA  KOHTPOJb,
OCYILIECTBIISIEMBI B XOJiI€ DBBIMOMHEHHUS CTPOUTENBHBIX MPOLIECCOB WU
onepauyMid M YacTUYHO NPUEMOYHBIM KOHTPOJb, OCYLIECTBIISIEMBIM I10CIE
3aBEPIICHUS] OTACIBHBIX BHUJOB paboT. XOTA MNPUEMOYHBIM KOHTPOJb
MMPOBOAUTCA B XOJI€ CTPOUTEIBCTBA, OH BO MHOTHX CIIy4asX MOAPA3yMeEBacT
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yuyacTue "BHEMIHMX'" JHI] (3aKa3uMKa WIM MNPOEKTHUPOBIIMKA), MO3TOMY OH
JIOJKEH CUUTATHCS HE CTOJIbKO BHYTPEHHHUM, CKOJIbKO BHEIIIHUM.

[Ipu BXOAHOM KOHTpOJIE JAOCTABISIEMBIX CTPOUTEIBHBIX KOHCTPYKIUNA U
U3ICNIMA  TPOBUAUTCS HMX BHEIIHUM OCMOTpP, HAJIWYUE K COAEpKAHUE
MacropTOB U APYTUX COMPOBOAUTENBHBIX TOKYMEHTOB.

[Ipu  omepallMOHHOM  KOHTPOJIE  OCHOBHBIMH  HCIIOJb3YEMbIMU
nokymeHntamu  sBiasiercas  CII mo  opraHu3auvl  CTPOMTENBCTBA,
TEXHOJIOTUYECKHUE KaPThl U CXEMBbI OMEPAIMOHHOT0 KOHTPOJI. [ 1aBHYIO pOJibh B
OTIepPAITMOHHOM KOHTPOJIC UTPAIOT TPOpabdbl, MacTepa, HAYaTbHIUKHA YU4aCTKOB.

Jst noBbiteHus 3G HEKTUBHOCTH KOHTPOJISI UCIIONB3YIOTCS ClellualbHbIe
CIy’)KObl - Teole3uuecKas, CTPOUTEIbHbIE JadOpaTopuu, TEXHUYECKHE
UHCIEKIMU U  T.J., KOTOpble OOBIYHO TMOAYMHEHBl TEXHUYECKOMY
PYKOBOAMTENO (IJIaBHOMY MH)KEHepy). [JIaBHbBI HHXKEHEp pPyKOBOIUT
CUCTEMOW KOHTPOJI KaUeCTBA YEPE3 YIOMSIHYTHIE CITYXKOBI. .

BHemHnii KOHTPOJIb KayecTBa CTPOMUTENILCTBA NPOBOIUTCSA PA3JIUYHBIMU
HAJ30paMH, HE 3aBUCALIMMH OT CaMOW OpraHu3alldH, IO OTHOUICHUIO K
KOTOpPOW OH MpOBOAUTCS. TpaauIMOHHBIMH (OpPMAMH BHEIIHETO KOHTPOJIS
KayecTBa U COOIOCHHSI HOPMATUBHBIX JOKYMEHTOB Ha CTPOMKE SBIISIOTCA:

. TEXHUYECKUH HAA30p 3aKa3unKa
. ABTOPCKHM HAI30p IPOCKTUPOBIIIMKA
. KOHTPOJIb CO CTOPOHBI IIPUEMOYHBIX KOMUCCUHN TIPH Cl1ade

00BEKTOB B IKCILTyaTaIHIO
B ycnoBusXx pBIHOYHOM HKOHOMHUKHM TOSBHIMCH elie JBe (opMbl
KOHTPOJIA:
. cepTuUKaLKs CTPOUTETHHON MPOTYKIIUU U YCIYT
. JULEH3UPOBAHUE CTPOUTEIILHOM, B TOM YHCJE MPOEKTHO-
U3bICKATEIBCKOM JIEATEIbHOCTH
TexHuyecknii HaA30p 3aKa3uMKa BENETCS MOCTOSIHHO B TEYEHHUE BCETO
cpoka cTtpouTenbcTBa. OH BKJIIOYAET 00sA3aTeNbHOE y4YacTHE 3aKa3yuka B
OCBMJIETEJIL,CTBOBAHUM BCEX CKPBITHIX PA0OT, B MPOMEKYTOUHON MpHEMKE
OTBETCTBEHHBIX KOHCTPYKIMH, B MPUEMOUYHBIX Komuccusix. IIpu orcyrcTBumn
aKTOB, MOATBEPXAAIOIINX TaKWe OCBUACTEIHCTBOBAHM, T.€. 0€3 0100peHus
3aKa34uKa, MPOBEJICHUE, MTOCIEYIONINX padoT 3ampeiaeTcs.
MeponpusiTus 110 TeXHUKe 0€30I1ACHOCTH

IIpu OeToHHBIX padorax:

Pemenus mo oxpane TpyJaa JOJDKHBI ONPENENATh NMEPEUeHb CPENICTB
MEXaHHW3aIlN Ui TPUTOTOBJICHUS, TPAHCIIOPTUPOBAHUS, TOMAYN M YKJIAIKA
OCTOHA; HECYIIyI0 CIIOCOOHOCTh OMNaayOKH, IIOCJIEIOBATEIbHOCTh €€
YCTAaHOBKHM W TIOPSAOK Pa300pKH; TEpEeUeHb MEPONPUATHH W CPEICTB IO
o0ecreueHno 0€30MacHOCTH paboYrX MECT Ha BBICOTE, a TaKXKe CPEJCTB IO
yXxoay 3a OETOHOM B 3aBHCHUMOCTH OTBpeMeHH rona..K GeToHHBbIM paboram
MOTYT TpPHUBJEKAaThCA TOJIbKO PA0OTHUKM HE MoJjoxe 18 jer, mpoueamue
COOTBETCTBYIOIIYIO TIOJITOTOBKY, MMEIoIIHe MpodheCcCHOHATbHbIE HABBIKA IO
BBITIOJTHEHUIO OETOHHBIX paboT. [lepen momyckoM K camMoCTOSTENHHOM padboTe
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OHH JIOJKHBI MIPOUTH 00sI3aTeIbHBIC TIPEeIBApUTEIbHBIE (TTPH MOCTYIUICHUN Ha
paboTy) W TNEPUOIUYECKUE MEIUIMHCKUE OCMOTPHI [JIsi TPHU3HAHUSA UX
rogubiMu McnonmHenuto paboT B TOpsAJIKE, YCTAHOBIECHHOM MMUH3IpaBOM
Poccun.

MexaHU4ecKuX BO3JEHCTBUUA OETOHIIMKA OO0S3aHBI  HCIOJB30BATh
CHELOACKAY, TMPEAOCTaBIECHHYIO paldoToaareieM, a HWMEHHO: OprOKH
Ope3eHTOBbIC, KYpPTKH XJOIMUaTOOyMaKHbIE WU OpPE3CHTOBBIC, CaIloru
PE3UHOBBIC WM OOTHMHKH KOXKaHble, PykaBUIlbI KOMOMHUPOBAHHBIE, KOCTIOMBI
Ha YTEIUISIONICH MPOKJIAJKEe M BaJCHKU JUIsl 3uMHero nepuoxaa. [lo obmemy
MpaBWIy TPH HAXOXKICHUH HA TEPPUTOPUU CTPOUILIOMIATKN OETOHIIMKU
JTIOJDKHBI HOCUTD 3aIlIUTHBIE KaCKHU.

[Ipu ocyiecTBIEHUU OJAHOBPEMEHHO C OETOHHBIMU MOHTAXKHBIX padoT
MPUMEHSIOTCST TAK)Ke€ MpaBWJIia M HOPMBI paszziena 8 «MoHTaxHble pabOThD»
[ToctanoBnenus l'occtposi «O NPUHATUM CTPOUTEIBHBIX HOPM U MPaBUI
Poccuiickoit ®enepaunu "be3omnacHOCTh Tpylda B cTpoutTenbcTBe. Yacth 2.
CrpoutenbHOE TPOU3BOACTBO"..

YrnorHeHne OETOHHOM MacChl CIEAYeT MPOU3BOAUTH IAKETAMHU
AIEKTPOBUOPATOPOB C JAUCTAHLIMOHHBIM YyIipaBiieHueMm. llpu mpoBeneHUun
paboT PYYHBIMH 3JIEKTPOBUOpaTOpaMu cleAyeT COOJII0/IaTh TMTHEHUYECKHE
TpeOOBaHUS K PYYHBIM MHCTpYMEHTaM U opraHuzauuu padot (1. 7.5 CanlluH
2.2.3.1384-03).

[Ipu BbITIOTHEHUM OETOHHBIX PA0OT B 3UMHHX YCJIOBHSIX KPOME BCETO
MPOYEro CIEAYET COOMOAATh CIEAYIONINE MPABUIa TEXHUKH O€30M1aCHOCTH:

[TaporipoBos, mogaromuii map B OyHKepa JyIsl MoI0TpeBa 3aroJIHUTENEH, B
napoBbie pyOalllKu W JIPyrue MPUCIOCOOJEHHUs, a TaKKe BEHTWUIIM U KPaHbI
THIATEJILHO U30JIMPYIOT BO M30ekaHue 0:KOoroB padouunx.llapoBeie pybamniku He
JIOJKHBI UMETH IIEJEN WK OTBEPCTUN, TPOMyCKaromuX nap. Jlapienue mapa B
MECT€ BBIXOJIa U3 MaporpoBoaa He jaokHO TmpeBblmate 0,05 MIlla.Ha
ydacTKax mapomporpena

KPYIJI0CYTOUHO JIOJDKHBI JIEKYPUTH CJEcCapH, MPOLIEANINE WHCTPYKTaX
no TexHuke Oe3zonmacHocTH. Bo BpemMs paboT JOMKHBI  JEKYPUTh
KBATM(DUITMPOBAHHBIE DJIEKTPOMOHTEPHI.

IIpu MOHTaKHBIX padoTax:

OnacHpiMu (akTOpaMu TpPU BEIACHHUH MOHTQXHBIX pPadOT SABISAIOTCA
NEPEBUTAIOIINECS KOHCTPYKLMHU, TIpy3bl; OOpYyILIEHHE HE3aKpEIUIEHHBIX
DJIEMEHTOB KOHCTPYKIIMI 3TaHUI u COOPYKEHHUH; [aJicHue
BBIIIEPACIIOJIOKEHHBIX MAaTEPUATIOB, NHCTPYMEHTA; ONPOKHUIBIBAHWUE MAIIWH,
NAJICHUE MX YaCTEU-TIOBBILIEHHOE HAIPSDHKEHUE B DIIEKTPUYECKOM LIEnH,
3aMbIKAaHHE KOTOPOW MOXKET MPOM30MTH uepe3 Teno uyenoeka (m. 8.1.1
[ToctanoBnenuss I'occtpos «O NPUHATHUM CTPOUTEIBHBIX HOPM M IPaBUII
Poccuiickoit @enepannu «be3onacHOCTh Tpylla B CTpoUTENbCTBE. HacTh 2.
CrpoutenbHOE NPOU3BOJCTBOY).

Ha yuactke (3axBaTke), TIJ€ BeIyTCs MOHTaXHble pabOThl, He
JIOITYCKAIOTCS BBIMOJIHEHUE APYTUX padOT U HAXOKICHHUE MOCT OPOHHUX JIULI.
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Haxoxnenue mroned 1mog MOHTUPYEMBIMHU 3JIEMEHTAMHU KOHCTPYKLUUW U
00OpyIOBaHMsI O YCTAaHOBKM HUX B IIPOEKTHOE IIOJIOKEHHUE CIIEAYyeT
MaKCUMAJIbHO OTPaHUYHT.

PaGoTHuKM HE JOKHBI padOTaTh OKOJIO U HaJ padOTaIOUIMMHU MalllUHaMU
C UCIIOJIb30BAHUEM DJIEKTPUYECKOI0 U MEXAHUYECKOI O MHCTPYMEHTA.

TpeboBaHusl CaHUTAPHBIX HOPM IpPH MPOU3BOACTBE MOHTAXHBIX PaOOT
CIIEAYIOLIHE:

1. pacmakoBka W pPacKOHCEpBAllMs  TOMICKALIETO  MOHTAKY
000OpyI0BaHMS TIPOU3BOAATCS B 30HE, OTBeIeHHOU B cooTBeTcTBUM ¢ [IIIP Ha
CIICLIMAJIbHBIX CTEJUIAKaX WA IMOJKJIAAKaX BBICOTOM HE MEHeEe

100 mm. Ilpu packoHcepBauuu O00OpPYIOBaHHMS HE JIOMYyCKaeTcs
IIPUMEHEHUE MATEPUAJIOB C B3PBIBOII0KAPOONIACHBIMU CBOWCTBAMU,;

2. DIEMEHTHl KOHCTPYKLUH, IOMIEKAIIME  MOHTaXY, JOJDKHBI
OUYMIATHCS OT IPA3U U HAJIEAU 10 UX NIOABEMA;

3. nomexalpe HCIONL30BAHMIO KOHCTPYKIMH M 00OpYIOBaHHE
JOJDKHBI IPOXOJAUTH OKPACKY M aHTUKOPPO3UMHYIO 3alUTYy HAa CTPOMTEIBLHON
mIomaake 10 ux nogsema. [lociie mogbema 310 JOMYCKAETCA TOJIBKO B MECTAX
CTHIKOB HWJIM COCIUHEHMS KOHCTPYKUMN. YKPYINHHUTEIbHYIO COOpPKY U
JIOU3TOTOBJICHUE IMOJJIECKAIUX MOHTAXKY

KOHCTPYKIIMM ¥ OOOpyJOBaHMS  BBINOJHSAIOT HAa  CHEUUAIBHO
MpeHa3HAYEeHHBIX JJIS1 ’TOTO MECTAX;

4, npu COBMECTHOH paboTe MOHTQKHHKOB W MAIIMHUCTOB IOJBEMHBIX
MEXaHU3MOB 0053aTENbHO UCIIONb3YETCS PAIUOTENePOHHAS CBA3h

B oOmem cnydae m0 Hadana BBIOJTHEHHS MOHTaXHBIX padoT
HEOOXOJIMMO YCTAaHOBUTHh TMOPSAOK OOMEHa CHUTHAJIaMH MEXIY JIUIOM,
PYKOBOJSIIMM MOHTAKOM, M MAIIMHUCTOM. CHUTHaJIbl MOAAKOTCS TOJBKO
OJTHUM JIMIIOM — OWUraJupOM, 3BEHHEBBIM, TaKEIAKHUKOM- CTPOMAIbIIUKOM.
Tompko curhan «Ctom» MOXET ObITh MOJaH JIIOOBIM  paOOTHHUKOM,
3aMETHUBIIMM sIBHYIO omnactsh (11. 8.3.2 IloctanoBnenus ['occtpos «O npUHATHU
CTPOMUTENBHBIX HOpM IpaBui Poccuiickoit ®enepanuu "be3omacHocTh Tpyna B
CTpOUTENbCTBE, dYacTh 2. CTpouTenbHOE Mpou3BoACTBO"»).B  ocobo
OTBETCTBEHHBIX CIIy4asX CUTHAJIbl JIOJDKEH MOJaBaTh TOJBKO PYKOBOIUTEIb
pabor.

MoHTupyeMble 3JIEMEHTBl CIEAYeT MOJHUMATh IUIaBHO, 0€3 pPBIBKOB,
packauvBaHUA U BpaimieHus. YToObl He moABepraTh pabOTAIOIIUX OMACHOCTH,
paloThI MO NEPEMEIEHUIO U YCTAHOBKE BEPTUKAJIBHBIX MaHENeH U MOAOOHBIX
KOHCTPYKIMI ¢ OOJBIION MapyCHOCThIO HEOOXOIMMO IMpEeKpaliaTh Mpu pocTa
Betpa 10 M/c u Oomnee. IlepemernieHre KOHCTPYKUIUA WM 0OOpYIOBaHUS
HECKOJIbKUMHM TIOJbEMHBIMU WM TSITOBBIMU CpPEACTBAMH HEOOXOAMMO
ocymecTBiATh corjacHo [IIIP, mox HemocpeacTBEHHBIM PYKOBOACTBOM JIMLI,
OTBETCTBEHHBIX 3a 0Oe30macHoe MNpPOU3BOJACTBO paboT KpaHamu. Harpyska,
NPUXOSIIASACS HAa KaXAbId U3 HUX, HE JOJDKHA MPEBBIIIATH I'PY30II0ABEMHOIO
KpaHa.
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