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Pa3pa6oTKa TeXHOJIOrHYECKOU KapThl HA YCTPONUCTBO MOHOJUTHBIX
»KeJ1e300eTOHHBIX PYH/IaMeHTOB 3/JaHUM U COOPYKEHUH

BBEAEHUE

BbINonHsas KypcoBOWM NPOEKT, CTyAEHT NpUOBPETaeT HaBbIKM pa3paboTKN CTPOUTENTbHOMN TEX-
HOMOMMYECKOM AOKYMEHTALWMKN B BUAE TexHonornyeckmx kapt (TK) Ha YCTPOMCTBO MOHOMUTHBIX XKe-
Ne306€TOHHbIX (PYHAAMEHTOB 3A4aHUI Y COOPYXKEHWI.

B npouecce pa3paboTku npoekta HeobxoaAMMO MCMOb30BaTb y4YebHMKKM, Nocobus u
cneumanbHyto nutepaTypy [1-11].

MeToanyeckme yKasaHus COCTaBNEHbI B COOTBETCTBMM C TpeboBaHMsIMK «PykoBoacCTBa
no pa3paboTke TEXHONOrMYEeCKNxX KapT B cTpoutenbctee» [11] ¢ yuetom ocobeHHocTel y4ueb-
HOrO KypCOBOIrO MPOEKTUPOBaHWS.
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Pa3paboTka TexHOJIOrM4eCcKOM KapThl Ha yCTPONUCTBO MOHOJUTHBIX
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YACTb 1. OBLLUME TPEBOBAHUA MO BbIMOJIHEHUIO KYPCOBOI'O NPOEKTA

[NpoeKT BbLIMNOSHAETCA B BUAE TEXHOMIOrNYeCKom KapTbl B COOTBETCTBUN C Tpe6OBaHVI$|MVI
HaCTosALLUX METOANYECKUNX YKa3aHVI171 N COOEPXUT TEKCTOBYIO U rpaq)mquKyro YacTtw.

1. CoctaB u opopMieHne TEKCTOBOM HaCTH

TekcToBas 4aCTb AO/MKHA COCTOSATb U3 YeTbIpEX OCHOBHbIX PAasfesioB, COOTBETCTBYHOLLMX
Ha3BaHWIO M coaepXaHuto n. 1, 2, 3, 4 (YacTb 2) HACTOALMX METOAMYECKMX YKa3aHUMA U CrncKa
MCMONb30BaHHOW IMTEPATYPbI.

MosicCHUTENbHAA 3anmncka BbIMOHSAETCS Ha NvcTax 6enon 6ymaru ¢ pasmepamm 210x297 MM
YepHWIaMM C OAHOW CTOPOHBbI IMCTA. PUCYHKM BbINMOTHAKOTCS KapaHAALLOM M A0MKHbI UMETb CKBO3-
HYIO HyMepaumio 1 NoAnucK, packpbiBaroLLME X OCHOBHOE coaepXaHue. o cornacoBaHuio C npe-
noJasaTesieM 3anmncka MoXeT bbITb oopMeHa ¢ noMoLwbio MK.

Tabnuupl 1 opMysbl TaKKE AOMKHBI MMETb CKBO3HYIO HyMEpaLMIO.

Mpy ynoMmWHaHWUM B TEKCTE puUCyHKa, Tabnuubl nnmn hopMysbl AenaeTcs CCbiika, HanpuMep:
(puc. 5), (Tabn. 2).

Crpanvua gomkHa nmetb nons: niesoe 30 MM, BepxHee — 20 MM, npaBoe — 10 MM, HKHee —
20 MM,

Bce cTpaHuLpbl NpoeKTa, BKIKOYas WAMOCTPaLMM 1 NPUIIOXKEHNS, HyMepYOTCS MO NopsiaKy oT
TUTYNBHOMO ICTa A0 NOCTIeAHEN CTPaHMLbI. MepBoi CTpaHMUEN CYMTAETCS TUTYIbHLIM NUCT. Ha
HEM umndpa «1» He CTaBUTCA, Ha CleaytoLlen CTpaHuLe CcTaBuTcs undpa «2» u T.4. MNopsakosbi
HOMep CTpaHWLbl MPOCTaBNSETCA Ha cepeanHe BepXHEro rnoss.

B TekcTe HeobxoanMOo AenaTb CCbUTKU Ha NIUTepaTypHble UCTOYHMKN, U3 KOTOPbIX 3auMCTBO-
BaHbl JaHHble, C YKa3aHNAMWN B KBaAPATHbIX CKOBKax NopsiAKOBOro HoMepa UCTOYHUKA (MO CrnCKy
MCMONb30BaHHOW CTYAEHTOM IMTEpaTypbl), HanpuMep [4].

PyKOMMCb 1 PUCYHKW AOMKHBI ObiTb 6€3 MOMAPOK, UCMPaBNEHNI U UMETb YETKOE 1 OAHO3HAY-
HOE HanncaHne 6ykB 1 0603HAYEHWI.

2. CocTtaB u ocpopmaieHne rpadmuecKkom YacTu NpoeKTa

Ipadmyeckas 4acTb NPoeKTa AO/MHKHA OTPaXKaTb OCHOBHbLIE MPUHSATbIE TEXHONOMMYecKme
peweHns, TpeboBaHUA K KayecTBy BbINOSIHEHHbIX PabOT W  TEXHWKO-3KOHOMWUYECKMe
nokasartenu.

CocTaB nucta vepTexa M pekoMeHayeMoe pasMelleHne rpaduyeckoro matepmana Ha
HeM AaHbl Ha puc. 1.
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Puc. 1. CocTaB yepTexa 1 pekoMeHayeMoe pa3MelleHne rpacmyeckoro matepuana:

1 — dparMeHT CTpolreHnIaHa ¢ NOKa3oM 3eMNSIHbIX BbIEMOK M (hyHAAMEHTOB B HWX, AOPOT,
nyTen ABMXKEHUSI N CTOSSHOK OCHOBHbIX MaLUWH, MoWaaku cbopku onanybkun, Mecta CKilaaMpoBaHus
apmatypel 1 4p.;

2 — pa3pe3 Mo CTPOMreHnIaHy € rnokasoMm paboTbl MallWH;

3 — packnagka LMTOB onanybku n KpenaeHun no AByM 60KOBbIM NpoekumsaM yHAaMeHTa U
MO NSlaHaM KaXXaou CTYNeHwn, AeTanu v y3nbl;

4 — nnaH 3axBaTok C UX HyMepauuen;

5 — rpaduk BbINoNHeHMs paborT;

6 — Tabnmua OCHOBHbIX MaLLWH, NPUCNOCO6MEHMI, MHBEHTAPS;

7 — nepeyeHb MalUMH, MEXAHU3MOB, NPUCNOCOBNEHNI N MOHTAXXHOM OCHACTKM;

8 — rpahmk TEXHNYECKNX XapaKTEPUCTUK KpaHa;

9 — ycnoBHble 0603HaYeHuns;

10 — TexXHMKO-3KOHOMMYECKMe NoKasaTenu;

11 — yrnoso# wramn

padmyeckass yacTb BbINOMHAETCS KapaHgawoMm unu Ha K (no cornacoBaHuio ¢
npenogasaTenem) Ha nucte gopmMata Al (594x841 mm).

YepTexx AOMKeH coaepxaTb crieyrolme OCHOBHble MaTepuanbl:

1. ®parMeHT CTpoureHnnaHa M paspesbl MO HEMY C MOKA30M 3eMJISIHbIX BbIEMOK W
¢dyHaaMeHTOB B HMX B Macwtabe 1:50, 1:100, 1:200, pacnonoxeHwe popor, MecT
CK/laAMpoBaHMa M nowanok cbopku onanybkm, MecT npuveMku 6eToHa, NnyTen ABUMXKEHUS
OCHOBHbIX MAaLLUWH N UX CTOSIHOK (C HyMepauuen), paanycoB AENCTBUS MaLLWH M ONacHbIX 30H,
Apyrue nosiCHeHNs TEXHONOrMN 1 opraHu3aunmn pabor.

2. MNnaH 1 Hymepaumio 3axBaTok B MacwTtabe 1:400.

3. Packnagky LWMTOB onanybkmn ¢ MOCTAaHOBKOW CXBAaTOK (Mnn Hecywmx 6anok) no aosym
60KOBbIM MpoeKUuMsiM yHAaMeHTa M MO MfaHaM KaXaow CcTyneHwu. [letanu u y3nbl
KpenneHuin.

4. CxeMbl nocnefoBaTeNlbHOCTU 6€TOHMPOBaHUS (PYHAAMEHTOB MO CTYMNEHSM C YYETOM
pa3MepoB B MNaHe 1 BbICOTE.

5. Mpacdumk BbINOHEHNS paboT.
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6. CxeMbl pa3buBkn onanybkn yHAaMeHTa Ha YKPYMNHEHHble naHenn n 610ku npu
cbopke, pa3bopke 1 nepecTaHOBKE C YKa3aHNMEM MacChbl Kaxxaoro 6noka.

7. F'paunK TEXHNYECKUX XapaKTEPUCTUK KpaHa.

8. Tabnuubl MaTepranbHO-TEXHUYECKMUX PECYpPCOB: OCHOBHbLIX MaTepUanoB N OCHOBHbIX
MaLLWH, NPUCNOCO6EHNI MHCTPYMEHTA.

9. TexHMKO-3KOHOMMYECKME rnoKasaTesu.

10. YcnoBHble 0603HaveHus.

B NpaBOM HW>KHEM yrny noMeLlaeTcs wramn.

3. MNMopsaaok pa3paboTku npoekTa

Mpexpae Bcero CTyaeHT AO/MKEH XOPOLWO U3Yy4nTb MO NeKumsM, y4ebHMKy TexXHOnornm
CTPOUTENBHOrO MPOM3BOACTBA M CMeunanbHON, B TOM YMCIIE PEKOMEHAYEMOW NUTepaType
OCOBEHHOCTM TEXHOMOrMM W opraHu3aumMmM npoekTupyemblix paboT. PekoMeHayeTcs
BHMMaTENIbHO MPOYUTaTb HACTosLME MeToAMYeckue ykasaHnus (OT Hadana Ao KoHua). 370
no3BouT 6onee SICHO nNpeacTaBuUTb 06beEM npeacToswen paboTbl WM MPaBUILHO
pacnpenenuTb COBCTBEHHbIE CUSIbI.

MpucTynass K BbINOIHEHWUIO MpoeKkTa, HeobxoaAMMO pa3obpaTbCsd B 3afaHWM Ha
NpOeKTUPOBaHMWE: Bbl4EPTUTb HA CTaHAAPTHOM nucTe byMare B KNeTKy B yA06HOM MacwTabe
nnaH ¢yHAaMeHTOB, a Takke B 6ofiee KpynmHOM MacliTabe OTAENbHbIA CTON6YaThIN
(yHOAMEHT MM y4yacTOK NEHTOYHOro (Mo 3aAaHuto): BuAbl GOKOBLIX MOBEPXHOCTEN M
CeYEHNs B XapaKTEepHbIX MIOCKOCTAX. YeTKO YACHWUTb M NPOCTaBUTb pa3Mepbl BCEro
COOpPYXXEHUS1 W OTAEeNbHOro (yHAaAMeHTa, LWarK, nponeTbl, OTMETKM 3aN0XEHUS W
NAaHNUPOBKKN IPYHTA.

[anee paboTa BefAeTCcsd B COOTBETCTBMM C COAEPXXAHMEM, NMPUBEAEHHBIM Ha CTpaHuLE
3, B cneaytoLlen nocneaoBaTenbHOCTU.

BbINONHAIOTCA BCE NYHKTbI pa3gena 1 n NyHKT 2.1, 3aTeM NyHKTbl 1-5 yactn 3 (npuno-
XeHus). [lanee Ha OCHOBaHWM NPOoAyMaHHbIX M 060CHOBAHHbIX PELLEHNIA U3MaratTcs oCTallb-
Hble MYHKTbI pa3genos 2, 3 u 4.

CxeMbl-4yepTexu rpaduyeckon 4actm cnegyeTr npeaBapuTENbHO MpoyepuMBaTh Ha
byMmare B kneTouky. Obs3aTenbHO B MaclwiTabe. TONbKO KOraa OTpaXXeHHbIe Ha HUX pelleHus
6yayT OKOHYATEsNIbHO OT/@XeHbl, MOXXHO MPUCTYNaTb K OPOPMIEHNIO NNCTA, NPOAYMaB ero
KOMIMOHOBKY.
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YACTb 2. TEXHOTOFMYECKAS KAPTA HA YCTPOUCTBO MOHOJIUTHbIX
XEJIEBOBETOHHbIX ®YHOAAMEHTOB

Paspgen 1. O6nacTb NpMMEHEeHUs TEXHOJIOTMUYECKOM KapTbl

STOT pasfen BbINONHSAETCS B TEKCTOBOM YacTh. OH OOMKEH coaepXaTb OCHOBHbIE
cBeAeHMs U3 3aAaHns. Bo3MOXHbIM NpUMep 3anmncu NokasaH HUXe.

TexHonormyeckasl kKapta paspaboTaHa Ha YCTPOMCTBO XXE1e€306ETOHHbIX CTON6YaTbIX
(PyHAAMEHTOB NMoA KOJTOHHbI MHOFONPONIETHOrO 3aaHus. Pasmepbl nponeTtoB 12, 18, 18 n 24
M. War konoH 6 M. [AnvHa 3aaHuns 96 M. pyHT — cyrnMHOK. MNnaHMpoBKka rpyHTa rnog nosibl
NpOU3BOAUTCS HA OAHOM YPOBHE C BEpXOM pyHAAMeHTa, T.e. Ha oTMeTKe 0,15 M.

B coctaB paboT, paccMaTpvBaeMblXx B KapTe, BXOAWUT: YCTPOMCTBO onanybkm wu
apMupoBaHue (QyHOAMEHTOB, Yknaaka 6eToHa, BblAep)XuMBaHMe 6eTOHa M yXo4 3a HUM,
pacnanybka 1 npuemMka KOHCTPYKLIUN.

XapaKTepucTMKa yCroBuii Npom3BoACTBa paboT

CpegHsia TemnepaTtypa HapyxHoro Bo3gyxa +5 C. Onanybka tmna «MoHOAUT-77»,
apMaTtypa 1 6eTOH AOCTaBNATCA aBTOTPAHCMOPTOM Ha pacCTositHMM 3 KM. CpOK BbIMOSIHEHMS
paboT AomkeH 6blTb YCTAHOBMAEH B Mpouecce NpoeKTUPOBaHUS Npu Bbibope 1 CpaBHEHUU
Hanbonee paLMOHaNbHbIX PeLLEHWN.

Paspgen 2. OpraHusaums U TEXHOJIOMMA CTPOUTENIbHOIro npouecca
2.1. l'oToBHOCTb paboT, NpeAWwecTBYOLWKNX YCTPOUCTBY (PyHAAMEHTOB

3p0ecb, B CoOTBeTCTBMM C TpeboBaHuammn CHull [2], cneayeT oOTpa3uTb OCHOBHblE
MOMOXEHMSI O TOTOBHOCTW CTPOWUTENbHOM N/OWAaAKM, MMesl B BuAYy OKOHYaHME BCeX
MOArOTOBUTESIbHBIX U BCOMOraTeNbHbIX PaboT C OrpaXkAeHWEM TeppUTOpUMK, YCTPONCTBOM
ObITOBbIX MOMELLEHMIN, OKOHYAHME 3eMNSHbIX PaboT C 3a4MCTKOM AHa BbIEMOK W YKIaAKOM
pE3epBOB MPYHTa A1 06paTHOM 3acbinkK, ¢ pa3buBkon DyHAAMEHTOB, 3aKPENIEHNEM OCEN
Ha OB6HOCKE M MpUeMKON paboT, a TakXKe YCTPOMCTBOM OBOLLEr0 M MECTHOIO OCBELLEHUS ANS
paboT BO BTOPYIO CMEHY.

CTyaeHT AO/MKEH Ha 3TOW CTaIMM PELLUUTb, B KaKOM BUAE 3eMsiHble paboTbl AOMXKHbI
OblTb BbIMO/IHEHbI: B BMAE CMJIOLUHOrO KOT/I0BaHA, OTAENbHbIX TPaHLUEW WM OTAENbHbIX
NpUsSMKOB. Ha3HauuTb pa3Mepbl BbIEMOK MO HU3Y M MO BEPXY, PYKOBOACTBYSICb 3a[aHHOM
rnyéuHon pa3paboTku U BUAOB FPyHTa, B COOTBETCTBMM C TpeboBaHmeM CHuI [3 - 5].

30ech e HeobXoAMMO yKa3aTb MeCcTa BPEMEHHOIO pa3MeLLEHNS rpyHTa Ans 0bpaTHOWM
3aCbINKN Nasyx.

IPpYHT AO/MKeH 6biTb pa3MeLLleH TakK, YTOObl OH He Mellan KOMMIEKCHON MexaHu3auun
paboT Mo ycTponcTBy hyHAAMEHTOB.

M3noXxxeHHble BOMpPOCbl OMUCHIBAIOTCA B TEKCTOBOM 4YacTU W MPUHATbIE peLLeHuUs]
HaHOCSITCS Ha JIUCT.

2.2. CknagpoBaHue 1 3anac MmatepuasoB

34ecb B NepBy0 odepeab crneayeT nogvyepkHyTb, YTO 3/1EMEHTbI Onanybku, T.e. WuTbl
M Kpenex 3aBO3STCS B COOTBETCTBUW C 3asiBKOW, COCTAB/IEHHOM Ha OCHOBaHWM Tabn. 5 Ha
ABE NnepBble 3aXBaTKW. Pa3rpy»atoTcs 1 CKNaaMpyloTCs OHM B paioHe C60POYHOM MNOLLAAKMW.
Cama cbopoyHas nnowagka B BuAe CrAHWMPOBAHHOMO M YMJIOTHEHHOMO yyacTka AO0/HKHA

8
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pacnonaratbcs NMb0 HenocpeaCTBEHHO Ha M/IOWAAKN ABYX MEpBbIX 3axXBaTOK, /MO0 Kak
MOXHO 6mKe K HUM. CMbICNT TaKOro pacnosioXXeHus B TOM, YTobbl cobupaemMble yKpyrnHEHHblIe
naHenn u obbeMHble 6710KM Ccpa3y MOrnn O6biTb YCTAHOBAEHbI KPaHOM Ha MeCTO MX
6eToHMpoBaHus.

ApMaTypHble CETKM ANs NepBbIX ABYX M BCEX OCTallbHbIX 3aXBaTOK Lenecoobpas3Ho 3a-
BOAMTb M CK/IaAMPOBaTb KOMMMEKTaMM Ha Kaxkaon 3axBaTke. CknaanpoBaTb Ha 6eTOH noa-
cTunarowero cnosi. 3aBo3 noTpebHou onanybku M apMmaTypbl XXenaTeflbHO Mpov3BOAUTb
Cpasy BCeW B MepvoA noaroTtoBku K pabote. lNpy 3TOM Ana pasrpy3ky M CKIaaMpoBaHMS
MOXET OblTb MCMOMb30BaH KpaH, BblOpaHHbIN B M. 5 NpunoxxeHus anst c6opkn u nepecrta-
HOBKM onanybku. Korga xxe HayHeTcs cama cbopka v nepectaHoBKa, OTBeKaTb 3TOT KpaH
ANSt pa3rpy3Kn He BOBPEMSI 3aBE3EHHbLIX 3/IEMEHTOB [a €llUe B APYroM KOHLE CTPOUTENIbHOW
nnowazakm byaet coBceM He KCTaTw.

MpuMepbl, MNAKOCTPUPYIOLLME BO3MOXXHOE CKNaAMpOBaHne Matepuanos 1 ux cbopky Ha
cbopoYHOM NoWAAKe, a TaKxXe noaady K MecTy yCTaHOBKM, NpvBeaAeHbl B nocobun [8].

2.3. Kanbkynsuma TpyaoBbIX 3aTpaT

OHa cocTaBnsietcs no EH1P B hopme npeactaBneHHON HUxe Tabn. 1 nocne npopaboTku
n. 3 u 4 npunoxenus. B rpady 2 «HanmeHoBaHWe paboT» KanbKynsumm BHOCATCS paboTsl
13 NnepeyHsi, MOMELLEHHOro B rpadmke n. 4 npunoxennin. O6bemMbl paboT MO KaXkaon CTpoke
NOACYUTBLIBAIOTCH B COOTBETCTBUM C TEM KOMMYECTBOM 3axBaTOK, HA KOTOPbIX MO 3TUM
CTpoKaM paboTbl NPoOn3BOASTCS.

CnepyeTt umeTb B BMAY, 4YTo B EHWP HeT npsamoro naparpada no pasbopke n nepecra-
HOBKe onanybkun cronbyaTtbix GyHAAMEHTOB YKPYNHEHHbIMM 610KaMn 1 naHensiMu. Mostomy
paboTbl CTPOK 4 1 5 KanbKynsaumm cnegyet HopMnpoBaTb Mo Hanbonee 6aM3KOMy Mo onuca-
Huto §E4-1-37 Tabn. 4.

Tabnuua 1
Kanbkynauma TpyaoBbIX 3aTpaTt
ObocHoBaHKe HanMeHoBaHue En. Ob6bem H.Bp. 3aTpaTbl CoctaB
no EHuP pabot U3M. pabot yen.-d4 | yen.-y | 4en.-n | 3BEHa
1 2 3 4 5 6 7 8

Mocne cocTaBneHust KanbKynsuum no rpadge 6 NpoBoAUTCS CYMMUPOBAHUE.

2.4. MeToabl M NocnenoBaTesibHOCTb NMPOM3BOACTBa paboT

B aTOM pa3gene paccMaTpuBatoTCs 0CO6EHHOCTM MPOM3BOACTBA paboT M HanaratoTcs
OCHOBHbIE PELLEHUSI NO CPEACTBAM M METOAAM MX BbIMOMHEHMS. DTa YacTb paboTbl ABNSETCS
Hanbonee BaXKHOM B MPOEKTE.

2.4.1. YcrpoiicTBo onany6ku n apmmpoBaHme ¢byHAaMeHTOB

30ecb OCHOBaHWEM AN MPUHATUS peLleHns SBNSAI0TCA NpopaboTku Matepuana B n. 2-
5 NpUnoXxeHui n n.2.2. OCHOBHOM YacTMu.

HaunHaTb cnegyeT ¢ pa3bmuBku 34aHUS Ha 3aXBaTKU U NPUCBOEHUS UM HOMEPOB MO Mo-
paaKy BeaeHus pabot. MnaH 3axBaTok B MacwTabe 1:400 npuBoasaATca Ha nucte. Mopsaok

paboT no 3axBaTkaM WMeeT 60/blloe 3HaueHne. [N MNOsSICHEHUS BeEpHEMcs K
9
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npuMepy M3 N.N. 3 n 4 npunoxenus. MNyctb npeactont Bo3sectn 100 dpyHaameHToB U3 10
3axBaTok Nno 10 chyHAAMEHTOB B KaXXa0W.

Kak y>xe oTMeyanoch B n.2.2, cbopka onanybku nepebix ABYX 3aXBaTOK A0/KHA BECTUCH
Ha c6opoYHOM nowaake. 34ecb U3 OTAEMbHbIX LWWUTOB NowWaabo Ao 1 M2 cobupatoTcs
KPYrMHble naHenu CTyrneHeh M NOAKONOHHMKA (byHAAMEHTOB, 06beAMHSIOTCS B 06beMHble
610KM 1 C MOMOLLbIO KpaHa YCTaHaB/IMBAOTCS HAa MECTO 6€TOHMPOBaHUS. MPUHATLIN KpaH no
napaMeTpam AO/MKeH TaKyr BO3MOXXHOCTb obecneunTb. 34eChb Xe CBapuBaloTcs B 06beMHble
KapKacbl nnockue ceTkn C-2 NOAKONOHHUKOB M TEM e KPaHOM YCTaHaB/IMBAKOTCS B HMXKHUM
Kopob onanybku Ha NnpeasapuTenbHO yCTaHOBEHHYO ceTKy C-1. Mocne cbopku n yCTaHOBKM
onanybku Bcex (pyHAAMEHTOB MepPBOM M BTOPOWN 3axBaTOK BECb 3amnac 3aBe3eHHbIX ANSt HUX
CETOK, Kpenexa M LIMTOB OKa3blBAETCA MCTPAYeHHbIM U HeobXxoAMMOCTb B COOpPOYHOW
nnowazake ncyesaet. OHa 6osbLIe He HyXXHa.

Mocne 6eToHMpoBaHNs yHAAMEHTOB NEPBOM 3aXBaTKM M BblAepXXKM 6eToHa onanybka
Ha KaXaoM u3 (QyHOAMEHTOB pa3buBaeTcs KpynHbiMKM 610KaMM C MOMOLLLIO KpaHa,
OYMLLAETCS, CMa3blBAETCsl, MepecTaBnseTcs Ha Cneaylowylo 3axBaTKy W 34eCb BHOBb
cobupaetca. [Insi nepBoM 3axBaTKWM TaKOW crieaylowen ssnsietcs TpeTbsi (CM. npumep
rpacvka paboT), Ans BTOpOM — YeTBepTasi, ANs TPETbeN — NaTas M T.4. OTO 3HAYUT, YTO ANs
obecneyeHnss BO3MOXHOCTU MEPECTAaHOBKN KpaHOM onanybkm C 3axBaTKM Ha 3axBaTKy npwu
BblIOpaHHOM BbIJIETE U FPY30NOABEMHOCTM KpaHa TPeTbsl 3axBaTka AO/HKHA CKa3aTbCs Ha
nnaHe 3axBaTOK pafoM C NepBoOM, BTopas - psaoM C YeTBEpPTOM U T.4., TO eCTb B npeaenax
paanyca AeNCTBUS KpaHa.

Ha nucte cneayeT nokasaTb, Ha Kakue YKpynHeHHble 610KM U NnaHenu npeanosnaraercs
pasaenuTb onanybky dyHaameHTa npu cbopke, yCTaHOBKE M NepecTaHoBKe. B nosicHuTenb-
HOWM 3anmucke NPUBECTM COCTaB KaXAoro Mo WmMTaM, cxBaTkaM (Mnn 6anka) U KpenexHbiM
3/IEMEHTaM C NPOCTaB/IEHNEM MX MacCbl U CyMMMpOBaHMeM B obulyto maccy 6noka. ITy
o6LLy0 Maccy NpPOCTaBUTb PSAOM C KaXabiM 6/T0KOM Ha nucTe.

MpuBeAeHHbIN TYT Xe rpacvK TEXHUYECKMX XapaKTEePUCTUK KpaHa AOJIKEH
NoATBEPAMTL BO3MOXHOCTb 3aMjaHUMPOBAHHLIX onepauui. ECiM  Takyld BO3MOXHOCTb
obecneunTb He yaaeTcs, TO onanybky C 3axBaTKM Ha 3axBaTKy MNpPUAETCS NepeBO3UTb
TPaAHCMOPTOM C MOrpy3KOM WM Pasrpy3koi BCE TEM Xe KPaHOM. DTO YCNOXHSET pabory.
Mo3TOMy TakoW CUTyaLuM No BO3MOXHOCTM criedyeT usberatb.

C ycTaHOBKOW B 0ManybKy apMaTypHbIX CETOK Ha MNOCNEAYHOLLMX 3aXBaTKaxX ClIOXKHOCTEN
He BO3HWMKAET, eC/iM, Kak OroBapvBanoCh Bblle, CETKM OyayT 3aBe3eHbl NpeaBapuUTeNbHO U
pa3noXeHbl KOMMIEKTaMM Ha KaXkAoW 3axBaTKe. YCTaHaBMMBaloWMIA onanybKy KpaH cpasy
BbINOIHUT M apMMpoBaHuMe ¢yHAAMeHTOB. B cnyyae, ecnn ceTkM npeaBapuUTesibHO He
3aBe3€eHbl, NPMAETCA NaHMPOBaThb 3aBO3 MX MO YacOBOMY rpaduKy Ans KaXkaown 3axBaTKMu.

Cetkm C-2 npuaetcs cBapvBaTb B OObEMHbIM Kapkac Ha KaXAoW 3axBaTke
HEMOCpPeACTBEHHO Nepea YCTaHOBKOM B onanybky. MosToMy npu nepebasvpoBke KpaHa
BMECTE C HUM [IOJIKEH Mepee3xaTb CBAPOYHbIN TpaHChOopMaTop M MOATACKMBATLCA Kabesb
ANS ero NoAKMYeHNs. 3T0 HeobXxoaAMMO OTMETUTL B 3arucKe.

Ha obwem nnaHe ¢dyHAaMEHTOB Ha nucTe AO/MKHbI 6biTb NMoAPO6HO MOKaszaHo
pacnonioXXeHme CO60pPOYHOM MIOWAAKM CO CKIAAMPOBAHHLIMW Ha HEW LWUTaMu, MyTu
nepeaBMXXEHNS U NPOHYMEPOBAHHbIE CTOSIHKM KpaHa B paiioHe Creaylolend 3axBaTKu C
pagnycaMu oxBaTa, MeCTa CKaaupoBaHMs apMaTypHbIX CETOK Ha 3axBaTKaX. XapaKTepHble
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MOMEHTbI paboT AO0/MKHbI ObiTb MOKa3aHbl U Ha pa3pe3ax. [puMepbl NOAOOHbIX peLleHui
npuBeaeHsl B nocobun [8].

2.4.2. betoHupoBaHue (pyHAaAMEHTOB

34eCb Ha OCHOBaHUWM CAENAHHOrO B M. 5 MpunoxxeHun BblbOpa KOMMIEKTa MallUWH,
NPUHUMAIOTCS PeLIEHNS MO TEXHONOMMN U OpraHM3aumMm 6€TOHMPOBAHNS 3TUM KOMMJIEKTOM.
Ha oblweM nnaHe dyHAaMEHTOB AO/MKEH ObiTb NOKa3aH NyTb ABMXEHUSI BETOHOYKNAaA04YHON
TEXHUKWN, CTOSIHKM MecTa npuemMa 6eTOHHOM CMecu M Ap. XapakTepHble MOMEHTbl paboT
[O/MKHbI OblTb MpeacTaBneHbl M Ha paspe3e. OTAeNbHO Ha fMCTe crneayeT nokasaTb
TEXHONOrMYECKYlo cxeMy 6eTOHMpOBaHMA (PyHAAMeHTa B 3aBUMCMMOCTM OT €ro pasMepoB B
nnaHe 1 no BbicoTe (No npumepy puc. nocobue [8]). B nosicHUTENbHOM 3aMMCKe OCBELLATCA
0COBEHHOCTN TEXHONOMMM NOAAYM, YKNAAKN, YISIOTHEHUS U BblAepXXnBaHus 6eToHa.

2.5. N'pacdumk BbINnonHeHUn pabor

Ha oOcHOBaHWM faHHbIX Tabn. 1 cTpouTcs rpaduK BbIMNOSIHEHNUS CTPOUTENBHOMO
npouecca. Mpumep odopmneHns npuseaeH B Tabn. 2.

Tabnuua 2
Fpacdpmk BbiNnONHEHUA paboTt
NO | HaumeHoBaHue | En. | O6bbem | TpyaoemkocTb | CocTaB Paboune aHu
n/n paboT “3M. | paboT | HOpM. | NiaHup | 3BeHa 1\ 2\ 3 | 4\ 5\ 6\ 7\ 8| 9
1 2 3 4 5 6 7

Ipadbl 2-5 3aNONHAIOTCA U3 KanbKynsauumn Tpyaosbix 3aTpaT. [paBas yacTb rpaduka
(cobcTBEHHO rpadurK) 3ano/IHAETCS C YY4ETOM NOTOYHOCTU NMPOU3BOACTBA PaboT M NPUHATBIX
peLeHnii No 0bopayunBaeMocT onasnyoku B n. 3 u 4 NPUNOXKEHUN.

2.6. YUncneHHo — KBaNMpUKaLMOHHbIA COCTaB 3BEHbEB

30ecb Ha OCHOBAHWUM rpaduKka BbINOHEHMSI PaboOT M C YYETOM pacyeToB n.3 1 4 npu-
NOXXEHWUIA NPUBOAUTCA YNCTIEHHO — KBANU(MPUKALMOHHBIN COCTaB 3BEHbEB OMasybLIMKOB, ap-
MaTypLUMKOB, GETOHLLMKOB U Ap. C YY4ETOM BO3MOXHOIO COBMELLEHUS NPOGhECCHIA.

2.7. MeToabl M npueMbl Tpyaa paboumnx

MeToapbl 1 Np1eMbl Tpyaa paboumx nanaratoTcs Ha OCHOBaHUWM KapT TPyAOBbIX Npouec-
coB [9] Ha onanybouyHble, apMaTypHble U 6ETOHHbIE paboTbl. 3a4eCb NO 3a4aHUI0 NpenoaaBa-
Tens unu BblbOpy CaMoro CTyAeHTa A0/MKEH ObiTb PaCCMOTPEH MO OnepauusiM OAuH U3 OC-
HOBHbIX MPOLIECCOB MO CHOpKE, YCTAHOBKE MM MEPECTaHOBKA 3/1IEMEHTOB onanybku. TekcT
nomellaeTcs B 3anucke. CxeMbl MPpUBOASTCS Ha NNCTE.

2.8. KoHTponb kauecrBa pa6ot

KoHTponb kavectBa paboT oTpaxkaeT OCHOBHble TpebosaHus CHwull [1]. MpuBoaunTcs
nepeyeHb CKPbITbIX paboT, 0POPMAEHHbIX aKkTaMu1, a TakKe NOpPSAOK NpueMku n odopmre-
HWUS1 LOKYMEHTaLMu:

—  YCTaHOBJIEHHOM Onanyobku;

—  [OCTaBNIEHHbIX C 3aBOAa apMaTypHbIX CETOK W KapKacoB
11
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—  YCTaHOBJIEHHOW B onanybky apMmaTypbl;

—  [OCTaBNIEHHOrO C 3aBoAa 6eToHa nepea ero yKiaakowu;

CocTaBnsatoTcst Tabnuubl AOMYCKAEMbIX OTKIOHEHMI No TpeboBaHuaM CHul. CocTtaens-
eTCs CXxemMa onepaunoHHOr0 KOHTPONS KadecTBa paboT, BKIKOYas KOHTPOIb Habopa NpoYHo-
cTn 6eToHa. CxeMa CoCTaBnseTca B BUAe Tabnuubl, NpMMep KOTOPOW NpuBoAUTCS B Tabn. 3.

Tabnuua 3
CxeMa onepauMoHHOIro KOHTPOJIsi KauecTBa pabor
HanmeHoBaHve KOHTpO/Ib KayecTBa BbINOHEHUS
onepauunin, noanexatmx CocTas onepaLuii Cnocob Bpems lNpuBnekaemsle
KOHTPOJTO KOHTpONS KOHTpONS Cny>x6ol
1 2 3 4 5
FnybuHa 3anoxeHns lNpoBepka OTMETOK AHA o
¢yHAaMeHTOB. BbIEMOK Ha pa3HblX HuBenupom YCTaHOBKM
TOYHOCTb 3aUMCTKM AHA | ydacTkax. CocTaBneHue apMmaTypsbl
BblEMOK aKTa CKpbITbIX paboT onanybkm
lMpoBepka KayecTea
YCTaHOBKW onasnybku Coorercraye pa6uo Tol
NPOEKTY Ha YCTPOUCTBO
onanybku. Mpo4YHOCTb,
YKECTKOCTb, NPaBUSIbHOCTb BusyanbHo.
YCTaHOBKM Npo6OK U N3mepeHne
3aKNaHbIX AeTanen, METPOM. 110 yknaaKu
NIOTHOCTb COMPSKEHUN, MpoBepku
MOSIOXKEHNE OTHOCUTESTBHO OTMETOK
ocel U MPOEKTHbIX OTMETOK. | HUBENUPOM
OTK/OHEHMS OT NPOEKTHbIX
pa3MepoB. CocTaBneHvne
aKTa MpueMKku
M TaK fganee.

Bce MaTepumanbl N0 3TOMY MYHKTY MOMELLIAIOTCA B TEKCTOBOM YacTu.

2.9. TexHuka 6e30nacHOCTU M OXpaHa Tpyaa

Ha ocHoBaHWMM aHanM3a Npou3BOACTBEHHbIX OMACHOCTEN U BPEAHOCTEN MPUHUMAIOTCS
peleHns no obecneyeHunio 6e3onacHoOro n 6e3BpeaHoOro BbiNOHEHUS paboT.

AHanun3 cocTouT B NOCNEA0BATENTbLHOM PAaCCMOTPEHNN TEXHOMOMMN N OpraHn3aumm ona-
NY60YHbIX, apMaTypHbIX, 6ETOHHbIX paboT, TEXHONOrMM pacnanybKum KOHCTPYKLUMIA, NOrpy-
304YHO-Pa3rpy304HbIX paboT Ha BO3MOXHO peanibHOe BO3HUKHOBEHME OMACHOCTEN W BpeHO-
cTen.

Hanpumep, oaHOM M3 onacHOCTen npu paboTe Uin ABMXXEHUN MALIWH Y BbIEMOK (PyH-
[AAMEHTOB SIBNISIETCS BO3MOXHOCTb 0OpYLUEHNS FPYHTA OTKOCa M 06pyLleHne BMeCTe C rpyH-
TOM MawwuHbl. CHuI TpebyeT, 4TobbLl NepemMelleHne M yCTaHOBKA MaluH B6IM3M BbIEMOK
npou3Boaunacb C cobnogeHmeM onpeaesieHHoro paccTosiHUSl OT MOAOLBbLI OTKOCA BblIEMKM
A0 6nvkaniuen onopbl MalMHbl. PaccTostHue 3TO 3aBUCUT OT BWA@ FPyHTa M rNybuHbl Bbl-
emkn. CootBeTcTBYtowas Tabnuua ectb B CHull [4,5] 1 nocobun [8]. CTyaeHTy cneayer,
onpeaenvB 3TO pacCTOsIHWE AN 3a4aHHOro BuAa rpyHTa v rnybmuHbl BbIEMKW, NOKa3aTb, YTO
Ha YepTexe NyTb ABMXXEHMS MALLWH BAOMNb BbIEMOK U UX CTOSIHKN 3anNpOeKTMPOBaH He bnmxke
pa3peLLeHHOM BENUYNHBI, YTO CaM BblIOOp MaLLWH CAeNaH C YY4ETOM 3TOro ob6CcToaTeNnbLCTBa.
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MNMoao6bHbIM >xe 06pa3oM A0MKHbI 6bITb 060CHOBaHbI BbINET KPHOKa M rpy30NoAbEMHOCTb
KpaHa npu MOHTa)ke onanybkun nnu 6eToHMpoBaHUu.

OTW NpUMepbl HArNSAHO MOKa3bIBalOT, YTO BOMPOCHl 6€30nacHOCTN AO0/MKHbBI paccMaT-
pMBaTbCS OQHOBPEMEHHO C BbIGOPOM OCHOBHbIX TEXHOMOMMYECKMX pelleHni. NiHaue MoxeT
0Ka3aTbCsl, YTO NPUHATbIE pelleHns He obecneunBatoT 6e30NacHOCTN paboT M MX HYXKHO ne-
pecMaTpvBaThb.

KOHKpETHbIMM A0/KHbI ObITb BCE HaMeueHHble MeponpusaTusl. Ecnn ans 6esonacHomn
paboTbl 0NanybLMKOB MK B6ETOHLLMKOB Ha BbICOTE HY>XXHbl, HAaNpuMep, NOAMOCTH, 3TW NoA-
MOCTW AOIKHbI ObITb NpeaycMoTpeHbl B Tabs. 6 NOTpebHOro MHBeHTaps, eC/in Npu yCTaHOBKe
onanybku TpebyeTcs BpeMeHHoe obecrneyeHne yCTOMYMBOCTM MACCMBHOMO LWKUTA, Ha IUCTe
AO/MKHO 6bITb MOKA3aHO, @ B TEKCTOBOW YacTW pacCMOTPEHO Kak 3To ByaeT caenaHo.

He cneagyet npuBoanTb Takune TpebosaHuns CHuI obuwero xapakrtepa: «[pebbiBaHne
MOCTOPOHHMX NNL, B 30He paboTbl MalWKH 3anpelaeTcs». Ho MOXHO OTMETUTb, YTO BO MUC-
MonHeHue 3Toro TpeboBaHusl HYKakue apyrve paboTbl, KPOMe OCHOBHOM, 34eChb He npeay-
CMOTPEeHbl. 3TO noaTeepxaaeT rpacdmk pabot. Mostomy TpeboaHms CHull yyTteHo.

Pa3gen 3. TexHUKO-3KOHOMMUUYECKME NoKa3aTenm

B 3TOM pa3gene B TEKCTOBOM YacTW NPUBOASITCS MOACYETbI TEXHUKO-3KOHOMUYECKUX
nokasaTenen. Ha nucre yeptexxa BbINUCbIBAOTCS FOTOBbIE AaHHbIE MO HUM.

1. TpyaoeMkoCTb, HOpMUPYEMas B 4Yen.-AH., 6epPeTCS M3 KaNbKyNsiuMM TPYAOBbLIX 3a-
Tpar.

2. TpyAOEMKOCTb, NnaHupyeMast B Yen.-aH., - U3 rpaduka nponssoacTea pabor.

3. MnaHnpyeMbli NPOLIEHT BbIMNOMIHEHMS] — OTHOLLUEHME TPYAOEMKOCTU HOPMUPYEMOW K
N1aHUPYEMON.

4. BoipaboTka B KybomeTpax 6eToHa rotoBoro dyHaameHTa Ha 1 yen.-aH. nnaHnpyemom
TPYAOEMKOCTH.

Pa3spen 4. MaTepuasibHO-TEXHUYECKHNE peCcypcChbl

Ha ocHoBaHuMu BefoMOCTM noacyeta o6beMoB paboT u NpopaboTku MyHKTOB 2, 3 1 4
MPUNOXXEHMIN COCTaBNSIETCS BEAOMOCTb NOTPEOHOCTU B OCHOBHbIX MaTepuanax, nonydhabpu-
KaTax, AeTansx.

OnpepeneHne NoTpebHOCTU B 3/1IeMeHTax onanybku BeAeTCH MO OCHOBHLIM peLleHusM,
MNPUHATBIM B M.3 U 4 NPUNIOXEHUIA.

MNoTpebHoCTb B 6eTOHe onpeaenseTcs no reoMeTpuyecknM pasmepam (GyHAAMEHTOB C
YYETOM Hen3bexHbIX NoTepb Npu yKNaake, npeaycMoTpeHHbIX B CHul, 4.5.

MNoTpebHOCTb B apMaType B LITYKaxX CETOK HAaXOAsT MO CXeMe apMUpoBaHus yHAaMeH-
TOB.

Pe3ynbTaThl NOACYETOB CBOAATCS B Tabn. 4. MoapobHo 3anonHeHHas 3Ta Tabnuua no-
MELLAeTCs B TEKCTOBOM YacTu. Ha nucTe oHa BbIHOCUTCS C YKPYMHEHWEM COAEP)KAaHUS CTPOK.
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Tabnuua 4
OcHoOBHbIe AieTanu, MaTepuanbl, nonydabpukaTbl
No MoTpebHOCTb KON-BO LWT.
HanmeHoBaHue Mapka
n/n Ha 1 d-HT BCEro
CranbHas wutoBast onanybka
UHUNOMTI «MoHonuT 77»
1 | LUWT ocHOBHOM IC-1,2-0,6
2 | WuT ocHoBHOWM 1IC-1,8-0,6
nT.0.
5 | CxBaTka C-3,6
6 | CxBaTtka C-2,4
nT.0.

PelleHunsi, npuHATbIE B N. 5 NPUNOXKEHUI, SIBNAIOTCA OCHOBAHWEM [/ OMNpeaeneHus
noTpebHOCTN B CpeacTBax MexaHu3aumm paboT, MHBEHTApe, MHCTPYMEHTax M npucnocobne-
HUSIX. Pe3ynbTaTbl NOACYETOB CBOAATCA B Tabn. 5.

Tabnuua 5
MawuHbl, NnpucnocobneHne, MHBEHTapb, UHCTPYMEHT

NO

n/n HavmeHoBaHMe 1 Ha3Ha4vyeHue Mapka, NOCT Konun4yectso

Tabnuua 6 nomellaeTcss B TEKCTOBOM 4acTW W 3amnosiHSETCs NoApo6HO, C MOJHbIM
nepeyHeM cocTtaBa HOPMOKOMM/IEKTOB MHCTPYMEHTOB.

B nogobHyto Tabnuuy Ha nMCTe OHa BbIHOCUTCS TOJSIbKO C MEPeYHEM OCHOBHbIX MaLUVH,
Npucrnocob/1eHNN N Ha3BaHWA HOPMOKOMIMIEKTOB UHCTPYMEHTOB.
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YACTb 3. MPUJIOXKEHNSA K TEXHONTOTMYECKOW KAPTE

1. Moacuer o6beMoOB paboT

O6bEMbI UM KONMYECTBO paboT NOACUMTLIBAIOTCS Ha OCHOBaHWM NPUBOAMMbIX B 3a4a-
HWUW NNaHOB M pa3MepoB (hyHAAMEHTOB.

Onany6o4Hble paboTbl M3MEPSAIOTCA B M2 NIOWAAKU onanybku, CMOYEHHOW 6eTOHOM
npu yknaake. IHbIMM cnoBamu, 3TO nnolaab 60KOBOM NOBEPXHOCTU hyHAAMEHTOB, 3aKpbl-
BaeMbIX onanybkoi. MoacuMTbIBaETCSA N0 reOMETPUYECKUM pa3MepaM (PyHAAMEHTOB.

ApMaTypHble paboTbl UCUYMUCNAIOTCA B LUTYKaX YCTAHAB/IMBAEMbIX CETOK M KapKacoB.
MoAcUMTLIBAIOTCS MO CXEMaM apMUPOBaHMs, NPMBOAMMbIX B 3aaHuKn. CoeanHeHNe CETOK Noa-
KOMIOHHMKA B 06BEMHbIM KapKac NPOM3BOAUTCS CBApPKOM MO XOA4Y YCTaHOBKM.

BeToHHble paboTbl CUNCNAOTCA B M3 yIOXKEHHOrO 6eToHa. MoACUMTLIBAOTCS MO reo-
METPUYECKMM pasMepaM ¢yHAAMEHTOB. Pe3ynbTaTbl MOACYETOB MO BCEM BMAaM paboT CBO-
AsTca B Tabnuuy. MpuMep 3anofiHeHWs Takon Tabnuupbl NpuBeaeH Hke (Tabn.6)

Tabnuua 6
061beMbl paboTt
HanmeHoBaHWe paboT No KOHCTPYKTUBHbLIM K-BO En. O6vem paboT
aNeMeHTaM (PyH-TOB | U3M.
B ogHom | Bo Bcex
yH-Te dyH-Tax
1 2 3 4 5

1. Onany6o4Hble paboThbl
YcTponcTso onanybku cTonbuyaTtbix
(yHAAMEHTOB M3 CTaslbHbIX WUTOB.
1-a cTtyneHb 4,2*0,3*2+3,6%0,3*2 = 4,72 36 M 4,72 169,9
2-9 cTyneHb 3,3*%0,3*2+2,7*%0,3*2 = 3,6 36 M 3,6 129,6
3-9 cTyneHb 2,7*%0,3+1,8%0,3*2 = 2,7 36 M 2,7 97,2
MNoaKonoHHuK 2,1*3,3+1,2*3,3*2 = 21,78 36 M 21,78 784,0
NToro: 35,32 1271,5

2. ApmaTypHble paboTbl. ApMupoBaHue
(byHOAMEHTOB CETKAMM M KapkacamMu Maccom

po0,3T.

Cetka C-1 (ropu3oHTanbHas) 36 LUT. 1 36

Kapkac Ha 4 ceTok C-2 (BepTuKasbHbIN) 36 LUT. 1 36

WNToro: 2 72

3. beToHHble paboTbl. BeToHMpoBaHWe

¢dyHAaMeHTOB.

1-9 ctyneHb 4,2*3,6%0,3 = 4,54 36 M 4,54 163,44

2-9 cTeneHb 3,3*%2,7*%0,3 = 2,67 36 M 2,67 96,12

3-9 cTyneHb 2,7*%1,8*%0,3 = 1,46 36 M 1,46 52,56

MoAKONOHHWK 2,1*1,2*3,3 = 7,67 36 M 7,67 276,12
NToro: 16,34 688,24
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Pa3paboTka TexHOJIOrM4eCcKOM KapThl Ha yCTPONUCTBO MOHOJUTHBIX
Kes1e300eTOHHbIX QYHJAaMEHTOB 3/JaHUU U COOPY>KEHHUU

2. NMpoekTupoBaHue onanybku n apmmpoBaHue byHAaMeHTOB

B 3TOT NyHKT 3aHOCUTCS AeTanbHasi NpopaboTka peLLEHUIA O TUME NPUMEHSIEMON Ona-
ny6kun, opMMPOBaHNE YKPYMHEHHbIX NaHenen n3 OTAENbHbIX WUTOB, O KOHCTPYMPOBaHUN
Y3/10B, KPEM/IEHUIN, O Ha3HaYeHUN nopsiaka COOpKM M apMUPOBaHUS Onanyoku.

Mpexae BCero Hy>HO XOpOoLUO pa30bpaTbCs C KOHCTPYKUMEN onanybku. HayaTb cne-
AYET C yYebHMKa U pEKOMEHAYEMON NUTEpaTypbl. 3aTEM 03HAKOMUTLCS C NPUBEAEHHBLIMU B
Tabn. 7 HaCToAWMX YKa3aHMIN 3neMeHTaMmK onanybkm n 0cobeHHO BHMMATENbHO C puc. 1-6,
oTobpakatoLmMmn HeobxoanMble y3bl U AETaNM.

MpoekTnpoBaHWe onanybku BeayT napanniefibHO C PaCCMOTPEHWEM BCEX CTaauM ee
cbopkun, yCTaHOBKM, apMupoBaHus dyHaameHTa. Ecnm aToro He yuntbiBaTb — HEN36EXHbI
OLKNOKKN. [Ina NpoeKTMpoBaHMA onanybku CTyAEeHT AO0/MKEH MOMb30BaTbC N306paXKeHUs MK
(PyHAAMEHTOB, KOTOpble, COrflacHO pekoMeHAaumsM n. 3 4Yactu 1, Ao/MKHbI b6bITb 3apaHee
BblYEepYEHbI B AOCTAaTOYHO KPYNHOM MacwTtabe. bokoBble NOBEPXHOCTM Ha 3TUX M306paxe-
HUSX «OAEBaAlOT» WMTaMK, Nnoabupas noaxoasiume no pasmepy us tabn. 7.

Bbibop TMNa wuTtoB: «MOHONUT-72» nnn «MoHoNnT-76», nnn «MoHoNUT-77>», CTanb-
HbIX MM KOMOMHMPOBAHHbLIX MPOM3BOAUT CaM CTyAeHT, Nnbo npenogasaTtenb. WLnTel koMbu-
HWPOBaHHbIE AOJbLUE YAEPXKMBAIOT B 6eTOHE Tenno. Mo3ToMy B XONOAHBIA NEPUOA roaa OHU
npeanoyTuTenbHee cTanbHbIX. [puMep noabopa n packnaaku WuUTos onanybku ctonbyaToro
dyHaaMeHTa nokasaH Ha puc. 6. LUnTbl cnegyet noabupaTtb N0 BO3MOXHOCTU 6onee Kpyn-
HbIMM, YTOH6bI 66110 MEHbLLE CTIKOB. Y1CN0 MCNOb3YEMbIX TUMNOPA3MepPOB AO/KHO OblTb MU-
HUManbHbIM.

He ncknioyeHo, YTo 13 LWMTOB NPUHATOrO TUMNa He yaaeTcs HabpaTb TOYHbIN pa3mep
OZHOM UNK Ja)ke BCeX CTOPOH pyHAaMeHTa. B aToM cnyyae HabupatoT 6nvkanwwmii 6onbLuni
NN GAMKANLLIMIN MEHBLUNIA pa3Mep. Bo3MOXKHbIE CMOCO6LI COEAMHEHUS TaKMX LIMTOB B 6/10K
TpebyeMbix pa3mMepoB pacCMOTPEHbI HUXeE.

Mo 60KOBbLIM FpaHsM WKUTbLI COEAUHSAIOT APYr C APYroM C NOMOLWbO 601TOB Mnn
NPY>XWHHbIX KNsiMep, n3obpa)keHHblx B Tabn. 7 n Ha puc. 4. MNpu 3TOM cnegyet npeay-
CMOTPETb NOCTAaHOBKY HE MeHee ABYX KnaMmep unu 60nTOB Ha KaXayto AJIMHHYIO CTOPOHY
N He MEHee OAHOW Ha KaXxayt KOpOTKYH. HECKONbKO OAMHOYUHbIX LNUTOB 06bEANHAIOTCS
B OZHY 06LLY0 KOPOTKYIO NaHes b C NOMOLLbIO CXBATOK, NPUAAIOLLMX NaHENN HeobXxoaAMMYIO
MPOYHOCTb U XKECTKOCTb. MPUHLUMMN KOMMNEKTOBAHUS NaHeNen N pacCTaHOBKM CXBaTOK MOKa-
3aH Ha puc. 3. Ha puc. 6 nokasaHa pacCTaHOBKa CXBAaTOK Ha MPOEKTUpyeMoun onanybke gyH-
[AMEHTa.
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1

§

Puc.1. O6wmin B1A onanybku ctoné4yaToro hyHAaMEeHTOB M3 MHBEHTAPHbIX LIMTOB.

=

Puc.2. O6wmn Bua onanybku NEHTOYHOrO PyHAAMEHTOB U3 MHBEHTAPHbIX LWUTOB
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CxBaTKM npexae BCEero MOoCTaB/EHbl MO HWXKHEW FpaHM KaXXAoW CTYMEeHW M MOAKO-
NOHHWMKA. MNpu 3TOM ANs BTOPOM CTYMEHU M NOAKOMOHHMKA OHWM CNyXaT Onopou, nepeaa-
OLWEN Harpy3Ky Ha BEPXHIOK MpaHb HUXenexalumx cTyneHen. Cneayowme cXBaTku Mo
NOAKONIOHHMKY pacCTaB/ieHbl, B COOTBETCTBUM C PeKOMeHAauuaMun puc. 3, C MHTEpBasioM
oKkof10 MeTpa. CoeanHAIOT CXBATKM CO LWMTaMM C NOMOLLBbK HaTSXKHbIX KPtOKOB. [eTtanm
TaKoro KpenneHus nokasaHol B Tabn. 7 u Ha puc. 4. lNpn coeanHeHUn CXBaTOK CO WMUTaMM
pPEKOMEHAYeTCA CTaBUTb MO OAHOMY KPIOKY Y KaXAoro KOHLA CXBAaTKM W MO OAHOMY Ha
Ka)xable 2 M ASINHbI MeXay KpalHUMK 3anopamu.

MaHenn n3 WMTOB 1 CXBATOK AOSMKHbI, KaK NpaBuio, cobnpaTbcs Ha cneumanbHbiX cbo-
POYHbIX Miowaakax, 06opyaoBaHHbIX Y MECT CKIaAnpoBaHus a1eMeHTOB onanybkun. Takune
MEeCTa A0/HKHbl ObITb NPeaycMOTPEHbI 1 0603HaYeHbl Ha hparMeHTe cTpoureHnnaHa. Coop-
Hble NaHeNN UMEIOT AOCTAaTOYHO 60sbLLYIO Maccy. Mo3TOMy K MECTY YCTaHOBKM OHM NOAAIOTCS
KpaHOM, HO /b0 HenocpeacTBEHHO CO COOpOYHOM MowWaakM, (4TO MpeanoyYTUTENbHEE),
nmbo ¢ npeaBapuTesnbHbIM NOABO30M MX BHYTPUMOCTPOEYHbIM TPAHCMOPTOM. JTU BOMpPOCHI
pewatotcs B n.2.4.1. MaHenn o6opyaytoTCa MOHTaXXHbIMU NETNSAMM.

YcTaHOBKa onanybku yHAaMEeHTa HAUMHAETCS C HUXKHEN CTyneHu. MaHenu nogatoTcs
K MECTY YCTaHOBKM Ha Crn/IaHMPOBaHHYO MOBEPXHOCTb FPYHTa WM Ha 6ETOHHbIM noacTuna-
IOLLIMIN C/TOV M COEAMHAIOTCS MO yrnam B kopob. Cnocob coeanHeHns onpeaenseTcs Habopom
LLMTOB MaHeneun.

Bo3MOXHbI Tp BapuaHTa.

1. Kaxpgas naHenb kopoba TOYHO COOTBETCTBYET MO A/MHE MPOEKTHOMY pasMepy
dyHaameHTa. B 3TOM cnyyae naHenu coeanHsoT 6ontamMm nMb0 C NOMOLLbIO MHBEHTAaPHbIX
MOHTaXHbIX YronkoB, nMbo yepe3 yrnosble BCTaBKM-6pycbs (pnc.5-1).

2. [1Be NpOTMBOMOJIOXKHbIE MaHeNn TOYHO COOTBETCTBYIOT MO AJ/IMHE NPOEKTHOMY pas-
Mepy pyHAaMeHTa, a ABE ApYrue — HECKOMbKO A/IMHHee. B 3TOM crnyyae naHenu CoefmHsoT
6onTamn, nponyLeHHbIMK Yepe3 onanybky (puc.5-2).

3. Hu ogHa 13 naHenen He COOTBETCTBYET MO ANMHE NPOEKTHbLIM pa3MepaM ¢yHAaa-
MeHTa. Ecnv npu 3TOM BCe OHW ANMHHEe, UX packnaaky Npou3BOAAT B BUAE «MefbHULbI»
(pnc.5-3) ¢ KpenneHneM yrnoB aHanorM4yHo puc.5-2. Ecnu aBe 13 HUX Kopoye, UX YANUHSIOT
[0 MPOEKTHOro pasMepa CTOPOHbl (yHAAMeHTa AepeBSHHbIMW BCTaBKaMM U COeAMHSAIOT B
yrnax, Kak nokasaHo Ha puc.5-4. BctaBku KpensT reo3gsiMuM K npobkam, 3abuTtbiM mMexay
LuBessiepaMm CXBaToK.

CobpaHHbI HUKHWUIA KOPOO PUXTYIOT, BbICTABNSKOT CTPOro MO OCAIM U OTMETKaM, KpensT
NoAKOCaMM OT C/lyYalHOM CABMXKKM. 3aTeM B KOPO6 YKNaAblBAlOT HMXKHIOK apMaTypHYIO
CETKY M yCTaHaBNMBalOT 06bEMHbIV KapKac NOAKONOHHMKA (eCnm Takoe apMUMpOBaHWe npeay-
CMOTPEHO NPOEKTOM). locne 3Toro NpoOTUBOMONOXHbBIE NMAHENN HUXKHErO Kopoba MoryT 6biTb
COeMHEHbI NPOBOJTIOYHBIMU CTSXKKaMW anaMeTpoM 4-10 MM. Ha Kaxayto napy npoTuBOMo-
NOXHbIX NaHENeN CTaBsAT HE MeHee YeM MO ABE CTSHKKU. VX nponyckaloT yepes oTBepCTUst
B nanybe WnTOB, Yepe3 CXBAaTKU U HATSHYB, 3aKpennsoT KINMHOBLIMK 3axknMamu. lNocne no-
CTAHOBKMW CTSDKEK YCTaHOBWUTL apMaTypy Y>Xe HEBO3MOXHO, MO3TOMY apMMPOBAHWE BbIMNOJSI-
HSAETCS paHbLUe.

Ponb cTsixkek cnegyeT 0TMEeTUTb 0c060. B Tex cnyyasx, Koraa pasmepbl NaHenen To4Ho
COOTBETCTBYIOT pa3MepaM CTOPOH (PyHAAMEHTA, NPUKPEN/IEHHbIE K NMaHensiM CXBaTKu coeam-
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HSILOTCS NO yrnam B 3aMOK. IMEHHO yrnoBble 3aMKOBble COeMHEHUST CBAaTOK MO3BOMAOT 06-
pa30BaTb NPOYHbIN KOHTYP KOpoba, yaepXXmBatoLwmMin faBneHne 6eToHa. B cnyyasx xe, koraa
pa3Mepbl NaHenen 6onbLie n MeHbLie pa3MepoB (hyHAaMeHTa, CXBATKM U yrax He coeau-
HSILOTCS, OHM BbIHY>XAEHHO NpuHMMaloTcs Kopode (y3en I puc.5-4), n Bcto Harpysky ot 6e-
TOHa BOCMPUHUMAIOT CTSXKKM.

YT06bI He AbIpsSBUTL Nanybdy LWUTOB, CTSXKKWU MOXXHO MNPONYCTUTb B CThIK MEXAY LWMTaMu.
[insi 3TOro npv cO0pKe LWMTOB B HYXHbIE CTbIKM MEXAY HUMU BBOASAT PENKN COOTBETCTBYIO-
LLen TONWMHBI U 3aXnMatoT 6ontamu.

Ha HWXHMIA KOpob ycTaHaBNMBalOT BPEMEHHLIMW paboune HacTWibl, C KOTOPbIX
cobupatot onanybky cneaytowen ctyneHn. Ha pebpa WMToB HMXHEro kopoba HaHOCAT
PUCKK, DUKCUPYIOLWKNE MOSIOXKEHNE WMTOB BTOPOM CTyneHu. 1o puckaM ycTtaHaBInBatoT
3apaHee cobpaHHble naHenun, COeAMHSSt UX OMOPHbIE 3/IEMEHTbI — CXBATKU «B Meflb-
Huuy». K HUXHeMy Kopoby cxBaTkm kpensatcs cTpybuuHamu. [JobopHble aepeBsiHHbIE
3/1eMeHTbl YCTaHaBNMBAKOT U KPEnsaT Mo MecTy.

Mpn dopMMpoBaHnM KOpoba BTOPOWN CTYNEHWU CreayeT yYuTbiBaTb, COOTBETCTBYET /N
BbICOTa HMXXHErO KOpoba BbICOTE HUXHEN CTyrneHun dyHAAMEHTa WK OHa Bbile ee. B 3aBu-
CMMOCTW OT 3TOMO HWXKHSAS FpaHb LWMTOB BTOPOM CTYMEHM HaBeLMBAeTCs NMbo Ha ypoBHe
BEPXHEN rpaHn NepBoK CTyneHu, Mbo HMXKe ee Ha COOTBETCTBYHIOLLYHO BENNYnHy. MpoTmBo-
MOSIOXHbIE NAHENN KOPoba BTOPOWM CTYMEHU COEANHSAIOT CTsKKaMu (puc.5-2) aHanornyHo Ko-
poby nepBou cTyneHun. CTSXKKM MOryT NPOXOAUTb CKBO3b apMaTypy NOAKONOHHMKA U CIY>XUTb
LOMNOSTHUTENBbHBIM (PUKCUMPYHOLLMM CPEACTBOM.

Cbopka NoAKONMOHHUKA BEAETCS aHanormyHo cbopke BTOPOWN CTyneHW. 3akaHuMBaeTCs
OHa KpenseHneM onanybku cTakaHa K BepxHeMy Kopoby cTpybumHamu. JTa paboTa Bbinos-
HAETCS C HaBelMBaeMbIxX nogmocTten (cM. puc.1). Onanybka cTakaHa BbIBEPSIETCS MO OCSM U
OTMETKaM.

BakHbIM 06CTOATENLCTBOM SBASIETCS TO, YTO MOHTAX OnasyoKu BbICOKMX NOAKOSIOHHM-
KOB B CTYMNeH4YaTbIX PyHAAMEHTax MOXHO MPOU3BOAUTb M NOCNe yYKnaaku 6eToHa a HMXKHue
CTyneHu. B 3TOM cnyyae Kopob MOAKOMNOHHMKA OMMPAETCs Ha YXXe HabpaBLUMI HEKOTOPYHO
MPOYHOCTb 6eTOH. ITO ynpoLuaeT u obneryaet paboTy. C60pKy 1 pa3paboTky onanybkun gyH-
[lAaMeHTOB 06beMOM A0 15 M npon3sBoanT 06bIYHO 3BEHO M3 ABYX ONanybLiMKOB 4-ro un 2-ro
pa3psaoB..

Onany6ka neHTouyHOro coyHaaMeHTa NpPpSAMOYroJibHOro CeYEeHUs.

BbicoTa Takux ¢yHOAMEHTOB, KaK MpaBwWio, HeBenuka. [o3ToOMy OHa MOXET ObITb
HabpaHa M3 WMHBEHTAPHbIX LUMTOB, MOCTABAEHHbIX B OAWH PS4 FOPU3OHTANIbHO U C OAHUM
PAAOM YKPEMNSOWMX CXBATOK. MpuvHUMN (OPMUPOBaHMSI MAHENEN U3 OTAE/NbHbIX LUMTOB
OCTAeTCs TaKUM Xe, 4TO U y cTonbyaTbix hyHAaMeHTOB. HekoTopble 0CO6eHHOCTM BCTpeYa-
loTCA Npu cobopke.

C6opka onanybku dhyHAaMeHTOB BeAeTCS OTAEbHbIMM yYacTKaMu No AnnHe. FoToBble
MaHenn C NpUKpenIeHHbIMU CXBaTKaMM NOAAOTCA K MECTy YCTAHOBKM KPaHOM. 34eCb MX Bbl-
CTaBNAOT MO OCSM M BbICOTHbIM OTMETKaM M BPEMEHHO KPEnsST Hapy>XHbIMK MOAKOCaMU U
BHYTPEHHMMW pacrnopkamn. 3aTeM Npou3BOAUTCS apMUMPOBaHue 3aonanybneHHoro y4acTka,
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Moc/ne Yero NpPOTUBOMOMIOXEHHBLIE MAHENN COEAUHSIIOT CTSXKKaMK, BOCCTaHAB/MBAIOT Bpe-
MEHHO CHSATbIE PACrNOPKUN U, HATAHYB CTSXKKM, 3aKPEMMSOT UX KIMHOBLIMU 3a)kMMaMu. Pac-
NOPKM YBMpatoT Mo Mepe 3anosiHEHMSI onanybku 6ETOHOM.

Onany6ka /IeHTOYHOro pyHaaMeHTa cTtyneH4yaTon (popmbl.

KoHCTpyKumMa Takon onanybku B cbopke nokasaHa Ha puc.2. MNopsaok Bbibopa WMToB
M 3NEMEHTOB KPENJIEHNI, a Takxxe cbopka naHenemn ocTaTcs NpexxHnMn. Co6opka roToBbIX
naHenen B 06beMHyo onanybky MOXeT BECTUCb MO CXeMaM.

A. Onany6ka HMXXHEN CTYNEHW YCTaHABIMBAETCS Kak U Yy hyHAAMEHTa NPsSIMOYroJib-
HOro ceyeHusi. ApMUpPYIOT U BETOHMPYIOT y4acTKaMu 3Ty MEpBYO CTyneHb. 3aTeM Ha
oTBepaeBLlleM 6eToHe cobupatloT onanybky cneaylowen CTyneHm u T.4.

b. CobupatoT onanybky cpa3y Ha BClO BbiCOTY dpyHAamMeHTa. Cbopka BeaeTcs B cneay-
toLEeM NopsiaKe.

1. YcTaHaBnMBalOT U apMUPYIOT onanybky HUXXHeln ctyneHn. OQHOBPEMEHHO A0 YCTa-
HOBKM CTSDKEK YCTaHaBNMBAKOT C BbIBEPKOA M 3aKPENEHNEM CBAPKON apMaTypHblE CETKM
BTOPOM CTYMEHWU M CTEHbl. YCTaHOBKA apMaTypbl MOXET WM NPEeALECTBOBATb YCTAHOBKE Ona-
Ny6KN HMXXHEN CTyneHu. Mocne apMMpoBaHMSA YCTaHABIMBAKOT M HAaTAMMBAKOT CTSXKKMU.

2. [0 BEPXY LUMTOB HMXXHEN CTYNEHW YKIaAbIBAlOT Xene306eTOHHbIE NEPEMbIYKN ceve-
Huem 100*140 MM yepe3 3-4 M. Ha nepeMblukn no pesynbTataM pa3buBKkK yCTaHABIMBAKOT
NaHenu BTOPON CTYMEHM.

3. Janee B TakoM >e Mnopsake YCTaHaBAMBAOT M KPeNSaT naHenn onanybku CTeHbl.
Pa3bopka onanybku npon3BoanTCS B 06paTHOM nopsiake.

C6opky 1 pazbopky onanybKy NeHTOYHbIX PyHAAMEHTOB NPON3BOAAT 06bIYHO 3BEHO 13
ABYX OnanybLmMKoB 4-ro u 2-ro paspsaoB. Mpu 3HaUUTENBHOM BbiCOTE DYHAAMEHTOB 3BEHO
MOXET ObITb YBE/IMYEHO [10 YeTbIpeX YeSlOBeK.

3. PacueT NOTOYHOCTU NMPOU3BOACTBA paboT

Mpy NOTOYHOM Npou3BOACTBE PaboT 0O6BLEKT AENMTCA Ha 3axBaTku. PaboTbl — onany-
60uHble, apMaTypHble, HETOHHbIE BLIMOMHSAIOTCA HAa KaXXAoM 3axBaTKe MoCieA0BaTeNbHO,
ofHa 3a apyron. Paboumne kaxaow crneumanbHOCTN, 06beaNHEHHbIE B 3BEHbSI NMOCTOSIHHOMO
COCTaBa, NepexoasT C 3aXBaTKM Ha 3axXBaTKy, BbIMOMHAS Ha KaXKAOW NPMMEPHO OAMHAKOBbIM
06beM paboT 3a 0AMHAKOBOE BpeMS. DTO BPEMS Ha3bIBAaeTCA pUTMOM NOTOKA M HA3HAYaeTCs
KpaTHbIM CMEHe.

Kak npaBmno, paboune npoLecchl BbIMOMHSAOTCA B YKa3aHHOM Bbille nocniefoBaTeslb-
HOCTW. OAHAKO BO3MOXHbl WU UCKNIOYEHWUS. Tak, HanpuMmep, B CTyneH4YaTblX U JIEHTOYHbIX
(PyHOAMEHTaX, TOHKUX CTEHAX N HEKOTOPbIX APYrMX KOHCTPYKLUMSAX YCTaHOBKa apMaTypbl MO-
XKET NpeAwecTBOBaTb YCTAHOBKE OMnanybku unm natn napannesbHo C HeW; Npu apMaTypHO-
onanybo4HbIX 6/10Kax yYCTaHOBKY onanybku u apMaTypbl COBMELLAlOT B OAHOM rpouecce u
T.4. [1pn 3TOM B paboTe MOryT y4acTBoBaTb KOMMJIEKCHbIE 3BEHbSA U3 Onasny6bLUMKOB 1 apMa-
TYPLUMKOB unu 13 pabounx, obnagarowmx obenmm sTuMm npodeccnsamn. MpuHsaTas nocneqo-
BaTE/IbHOCTb PaboT Ao/MKHA ObITb OroBOpeHa B N.2 NPUTOXEHUMN.

Hanbonee npocToi, BbICOKONPON3BOAMTENbHOW, @ MO3TOMY M BeayLiel paboTon sBns-
eTca yknagka 6eToHHoM cmecu. MoaToMy Temn ee AomKeH bblTb CTPOro yBsi3aH C TeMnamm
KaK NpeaLwecTByowmx paboT — onanybouHbIX 1 apMaTypHbIX, Tak U C TEMNaMn BO3MOXXHOMO
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Habopa 6€TOHOM MPOYHOCTM MPU NPUHATBIX YCI0BUSX NOroAbl U BpeMeHU roga. 1o obcTos-
TENbCTBO SBASETCS OAHMM U3 IMaBHbIX NPy onNpeaeneHnn paMepa 3axBaTkn n obbema ykna-
AbIBaEMOro Ha Hel 6eToHa.

B nepBoM npubnmxeHnMn 3axBaTka — 3TO Takasi YacTb COOPYXXEHUS, HA KOTOPOMN 3BEHO
6ETOHLLUMKOB C KOMIMIEKTOM MPUHATBIX MalMH U MPUCNOCOBNEHNIN MOXET YNOXUTb 6ETOH B
TEYEHME OAHOW UMW ABYX UENbIX CMEH, T.€. MPUHSATOro putMa notoka. [pu 3ToM rpaHuua
6eTOHMPOBaHUSI A0/KHA COBMafaTb C MECTOM BO3MOXHOIO YCTPOMUCTBa paboyero LiBa.

YTOYHEHME pa3MepoB 3axBaTKN BEAETCS C YYETOM C/IeAYHOLLIMX COOBPaXKeHWNN.

OnanybouyHble paboTbl BKOYAKOT MOKa €lle MHOro pyyHoro Ttpyaa. OHu Haubonee
CNOXHbI, TPYAOEMKMN 1 TpebytoT 60/1bLIOro Yucna ncnonHutenen. Konmyectso onanyblumkos
HY>XHO NPUHUMAaTb TaknM, 4TObbl OHM yCneBanu Npu NPUHATOM pUTME NOTOKa (oaHa unn ase
CMEHbI) YCTaHOBUTb OManybKy Ha 3axBaTKe, pacCCYMTAHHOW MO NPOM3BOANTENBHOCTU YKIaAKN
6eToHa.

ApMaTypHble paboTbl HAO6OPOT 3aHNMAOT CPABHUTENBLHO HEMHOIO BPEMEHU MpU yCTa-
HOBKE rOTOBbIX CETOK WM KapKacoB KPaHOM W 4acTo TPebyloT MMHMMasbHOro KOJMyecTBa
y4acTBYIOLWMX apMaTypLLMKOB. B cnyyae, ecnm M MUHMManbHOE 3BEHO M3 [ABYX 4YenoBek
TPyAHO 3arpy3unTb paboTon, LenecoobpasHo NMPUMEHSTb KOMMIEKCHbIE 3BEHbS OMnanyoLm-
KOB-apMaTypLUMNKOB.

CyTb y4yeTa BpeMeHM roga COCTOUT B TOM, MOXHO i obecneynTb HAabop MpoYHOCTH
YNTOXXEHHOro 6eToHa Npu NPUHATOM Temne yknaaku. COMHEHUA B 3TOM 0BbIYHO HE BO3HU-
KaeT, Koraa paboTbl BeAyTCs B TEMMbIN Nepuoa U AOCTUXXEHUE LENN He TpebyeT npusnede-
HWUS CreumanbHbIX Mep U CpeacTB.

MNpy 6eTOHMPOBaHMM B XONOAHBLIA Nepuop Takue Mepbl Heo6XoauMbl, U pa3Mep 3a-
XBaTKN AO/MKeH bbITb OrpaHMyeH TeM KOM4YeCcTBOM 6eToHa, KOTopoe MOXET 6biTb, Hampu-
Mep, NPOrpeTo C AOCTMXKEHNEM PaCUYETHOM MPOYHOCTU B 3aAaHHbIN CpoK. [ns 3Toro Tpeby-
eTcs BblbpaTb cnocob oborpeBa 1 HeobxoanMyto MOLLHOCTL 0bopyaoBaHus. Ecnv npu aTom
MOryT 6bITb 0becrneyeHbl NeTHME TeMMbl YKNaaku 6eToHa, pa3Mep 3axBaTKM COXPAHSETCS,
€C/IN HET, OH AO0/MKEH 6blTb IM60 COOTBETCTBEHHO YMEHbLLUEH, MO0 NMPUHAT MHOM CNOCO6
BblAEPXXMBAHUS.

MNPUMEP PACHETA NMOTOYHOCTU

HeobxoamMMo 3anpoeKkTnpoBaTh paboTbl MO YCTPOUCTBY (DyHAAMEHTOB KOpyCca XMMUYe-
ckoro 3aBogaa. O6beMbl U TPyaoeMKOCTU paboT npeacTasneHbl B Tabn.10. Bpemsa — neTHee.

O6beMbl U TpyAoeMKOCTU paboT No Bo3BeAeHMO DyHAAMEHTOB
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Tabnuua 10
Kon-Bo Ex O6bem pabot TpyA0EMKOCTb
HanmeHoBaHwue paboT dyHaaMeHTOB, uaM. | B ogHoM | Bo BCex 4.-IH.
LT. b-Te db-Tax
1. Yctponcteo onanybku
¢dyHOAMEHTOB U3 LUMTOB 100 M2 17,9 1790 87
naowaabo o 1 m
2. yCT?HOBKa apMOKapKacoB 100 T 1 100 5
maccon o 0,3 T
3. beToHMpoBaHue 100 M3 10 1000 a1
¢yHOamMeHTOB

OnpegensieM 4ncno 3axBaToK MO NPOM3BOAUTENBHOCTU Ha yknaake 6eToHa. no EHMP
E4-1-49, Tabn.1, n.3 Hep Ha yknagky kybomeTpa 6eToHa coctasnseT 0,33 yen.-y. 3HauuT,
3BEHO OETOHLUMKOB M3 ABYX YenNoBEK MOXET YNOXWUTb 3a cMeHy 2*8:0,33 - 48 M3, T.e. ao
NaTM PyHAAMeHTOB. B nepBoM npubnuxeHun 310 1 byaeT pa3mep 3axBaTKW. MOCKONbKY
dyHaameHToB BCero 100 wT., 3HaunT, 3axBaToK MOXeT 6biTb 10 nMnbo 20 npu yknaake cooT-
BETCTBEHHO B [1BE WM B OOHY CMEHY.

Tenepb ¢ onanybwmkamn. Ecnm npuHaTb 10 3aXBaTOK, TO TPYAOEMKOCTb ONanybouHbIX
paboT Ha 3axBaTKy cocTtasuT 8,7 4den.-gH. MNpu pabote B 0AHY CMEHy npu ecTeCTBEHHOM
OCBELLEHNM 1 NPW BbINONHEHNNM HOPM Ha 104 % noTpebyeTcs 8 yenosek. 310 4 3BeHa Mo 2
yesioBeka.

Ecnn HeT cnoxHocTeln ¢ TeM, yTtobbl cobpaTb cpady 8 yen. onanybuwmkoB, Ha 3TOM
MOXXHO OCTaHOBUTbLCS. PaboTaTb OHM MOryT nMbo B OAHY NEPBYIO CMeHy Bce cpasy, Mbo B
[iBe, pa3buBLINCb Ha 4 3BeHa. lNpn 3TOM BO BTOPYKO CMeHY HeobXxoAMMO OpraHu3oBaTh A0-
CTaTOYHOE OCBELLEHME.

Ecnn ¢ obecneyeHnem onanybliMkaMu BO3HWMKAKOT TPYAHOCTM, UX noTpebHoe umncno
MOX>XHO COKpaTUTb BABOE, HO U pa3Mep 3axBaTKWM NPy 3TOM YMeHbLUUTCS 40 5 PyHAAMEHTOB,
a obuiee uncno 3axeaTok Bo3pactaeT ao 20.

C apmaTypLimKaMmn CNoXHOCTb MHOro poga. OdeHb Mana TPyAOEMKOCTb apMaTypHbIX
paboT. Bcero 5 yen.-aH. [laXke ecnv nNpuHSATb 3BEHO MUHUMAIbHOM YNCNEHHOCTM 2 YENOBEKa,
TO 3arpy3vTb €ro paboTol CMHXPOHHO C onanybwmkamMn He ygactcs. [oaToMy paboTbl No
apMUPOBaHMIO LienecoobpasHo Nony4uTb onasnyblmkaMm, UMEKLMM CMEXHYIo chneuuanb-
HOCTb apMaTypLUNKOB.

4. Boigep>xuBaHue 6eToHa n o6opaunBaeMoCTb onanybku

B npoekTe cnegyeT CTpeMUTbCS K COKPALLEHMIO CPOKa BblAEPXMBaAHUS A0 pacnanybku
3a6eTOHMPOBAHHbIX KOHCTPYKUMI C TeM, YTODbI CHSiTast onanybka cpa3y BHOBb YCTaHaBU-
Baslacb Ha creayowmx GyHaaMmeHTax. ITO NO3BOMSIET YMEHbLUMTb KOMMIEKT UCMOIb3YEMbIX
LUMTOB W KPENNeHWU, CHU3UTb TPYAOEMKOCTb U CTOMMOCTb paboT.

CHsiITe BOKOBbIX 3/1IEMEHTOB OMNanybKu, He HECYLUMX Harpy3oK OT BeCa KOHCTPYKLWIA, B
TENNbIN NepVoA roaa paspeLlaeTcs Npyu AOCTUXEHNU BETOHOM NPOYHOCTK, 0becrneymnBatoLLEei
COXPaHHOCTb MOBEPXHOCTEN U KPOMOK YrnoB, a uMeHHo 0,2-0,3 MMa. Mpu knacce 6eToHa ¢-
ToB B20-B30, 310 1-2% OT R28.
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MMes 3ajaHHY0 B NPOEKTE MOMOXKMTENbHYIO TeMNepaTypy BO34yXa M 3a4aBLUNCh Map-
KOM LeMEeHTa KpaTyallni CpoK pacnanybKum MOXHO OMNpeaenuTb Mo AaHHbIM Tabnuubl 13
y4ebHMKOB 1 CpaBOYHMKOB, a Takxe 13 nocobus kadeapsl [8].

M3 3TMX OaHHbIX CneayeT, YTo NpY MOMOXWUTENbHOW CpeaHen TeMmnepaType BO3Ayxa
(Bnnotb Ao +0 C) 3abeToHMpOBaHHbIE B NpeablayLiMin AeHb dyHAAMeHTbl MOryT 6biTb pac-
nanybneHbl yXXe Ha creayroLlee yTpo Npy NPOYHOCTM NOYTK B 5 pa3 npeBbilwatoLen paspe-
LUEHHYD. TOT MMHUMAJIbHBIN CPOK M CNeayeT UCMOMb30BaTb, @ OOHaXEHHbIE MOBEPXHOCTU
6eToHa perynsipHo NonvBaTb WK, YTO eLle Nydlle, cpasy NMOKPbITb M3 KpacKopacnblanTens
NneHKoobpasyLWwmnmMmn cocTaBamm, NPEnSTCTBYOWMMKM noTepe Bnaru 6eToHa.

Bo3MOXHOCTb pacnanybku dyHAaMEHTOB yXKe Ha cneaytollee yTpo nocne 6eToHnpoBsa-
H1s obecneynBaeT BbICOKYD 060paunBaeMoCTb onanybku.

Ana npuMmepa BOCMOSb3yeMCs AAHHLIMW NPUBEAEHHOMO BbllWE pacdeTa MOTOYHOCTM.
MNpeactonT 3abetoHnposaTb 100 dpyHaameHTOB B Buae 10 3axBatok no 10 ¢pyHAaMeHTOB B
KaxxaoW. beToHMpoBaHne BEAETCS B 2 CMEHbI, @ YCTaHOBKa M apMMPOBaHMeE onanybku B 0aHy
(nepByt0), T.K. YNC/IEHHOCTb ONasnybLMKOB-apMaTypLUMKOB HEBENNKA, @ BbINOSHATL MUX pa-
60Ty B CBETN0OE BpeMs 3HAUUTENbHO yaobHee.

BbinonHeHne paboTt Hanbonee HarnagHO MoxeT 6bITb NpeACTaBNeHo B BUAE NPUBOAK-
MOro HWXKe rpacduvka oTpaXkatoLero, X 0rmyecKyto nocnefoBaTeslbHOCTb.

paduK BbINONHEHMS paboT

HanmeHoBaHue paboT Paboune gHn

2/3|/4|5/6|7|8{9]10 |11 |12

1. Cbopka n yctaHoBka onanybku mn3 wmtos | 1 | 2

nnowaabto Ao 1 M2

2. ApMupoBaHue onanybku ceTkamm maccom | 1 | 2

po 03T

3. beToHMpoBaHWe hyHAaMEHTOB 112(3|4|5|/6|7|/8| 9 |10

4. Pa3zbopka onanybku 6nokamMu naowagblo 112(3|4|5/6|7| 8

fo 10 m2

5. TMepectaHoBka u cbopka 6510KOB U3 3(4/5/6(7(8[9]10

crneaytoLlen 3axBaTku

6. ApMMPOBaHME NepecTaBnseMon onanyoku 3/(4/5/6(7(8[{9]10

ceTKamu

7. OkoHuyaTenbHass nonHass  pa3bopka 9 | 10

onanybku 1 NoAroToBKa ee K OTnpaBke.

MNPUMEYAHME: umdpsbl Hag nuHuaMK rpadmka obo3HavaloT HOMepa 3axBaToK, Ha Ko-
TOPbIX BbINOHSAETCS paboThbl.

M3 cTpoku 1 1 2 rpadmka cneayeT, YTo M3 AOCTaBIEHHOM Ha CTPOMMNIOLWAAKY onanybku
B BUAE OTAENbHbIX LWMTOB MowWwazapio A0 1 M cobupaloTcs 1 yCTaHaBIMBAOTCA BCEro NULLb
20 pyHAaMeHTOB Ha NEepBOV M BTOPOM 3axBaTKe B MEPBbIN U BTOPOW paboune AHW. DT xe
(yHAAMEHTbI apMUPYIOTCA CETKAMM MO XOA4Y YCTAHOBKM OManyobku.

BeToHMpoBaHMe (CTpoka 3) HauMHAETCS Ha BTOPOW AEHb U BEAETCS €XEeAHEBHO B ABE
CMeHbl, Nepexoas C 3axBaTKM Ha 3axBaTKy OManybku KpynHbiMu 6110KaMy Ha nepBou 3a-

XBaTKE M MEepecTaHOBKAa €€ Ha TPETblo C napannenbHbiM apMUpoOBaHUEM (CTpoka 6).
25



YnpaBJsieHUe JUCTaHLIMOHHOTO 00y4YeHUs U MOBbIIIEHUA KBaIUPUKALIUN

Pa3paboTka TexHOJIOrM4eCcKOM KapThl Ha yCTPONUCTBO MOHOJUTHBIX
Kes1e300eTOHHbIX QYHJAaMEHTOB 3/JaHUU U COOPY>KEHHUU

OTa paboTa NPOAO/MKAETCS EXEAHEBHO Ha KaXkaoN 3axBaTke, 3ab6€TOHMPOBAHHON B Npesbl-
AyWKUA aeHb. Takas nepecTaHOBKa M onpeaensieT obopaynBaeMocTb. B paccmaTpuBaemMoM
npuMepe onanybka, cobpaHHas Ha NepBON 1M BTOPOM 3axBaTKe nepectasBnsinacb No 4 pasa.
3HaunT o0bwas 0b6opaunBaeMoCTb paBHa NSATK, @ NOTPEOHOCTb B onanybke coCTaBNsieT OAHY
naTyto (Ha 2 3axBaTku M3 10) obuwen nnowaan 6OKOBLIX MOBEPXHOCTEN (PyHAAMEHTOB Ha
obbekTe. IMEHHO 3Ta ofHa naTas, T.e. ornanybka ABYX NepBblX 3aXBaTOK M MOABEpraeTcs
OKOHYaTeNbHOM pa3bopke (CTpoka 7), O4YUCTKE U OTNpaBKe C 06bekTa.

BakHO MOAYEpPKHYTb, YTO 3TUM KONMYECTBOM Onasybkn u mncyepnbiBaeTcs ee obuias
noTpebHOCTb. [epeyeHb COCTaBNSOWMX ee WNTOB Pa3HblX pa3MepoB M 3/1EMEHTOB Kpenexa
BHOCMTCS B Tabn. 5 pasgena «MaTepuanbHO-TEXHUYECKME PECYPCbI», a NepeYveHb YKa3aHHbIX
B rpadvke paboT 1 UX yTOUYHEHHbIE 06bEMbI NCMONb3YIOTCS NPU COCTaBAEHUN KanbKynsaumm
TPYAOBbLIX 3aTpaT U onpeaeneHMn YNCIeHHO-KBANM@MKALMOHHOIO CocTaBa 3BeHbEB pabo-
YmX.

5. O6ocHOBaHuEe 1 BbI60pP KOMIJIEKTOB MaLLUMWH.

Mpun peleHn 3Toro Bonpoca cneayeT NOMHWUTb, YTO B LIE/IOM BblOMpaeMbl KOMMIEKT
MaLUWH W NPUCMOCOBEHNI AO/MKEH COCTOSITb M3 ABYX CaMOCTOSITENbHbIX YacTel, Kaxaas u3
KOTOPbIX BbIMOSHSAET CBOK paboTy: KOMMeKTa ANs BbINOSHEHUS onanybouHbIX U apMaTyp-
HbIX paboT 1 KoMMekTa 6€TOHHbIX PpaboT. BbI6Op M YCTaHOBKY Ha CTPOUTENIbHOW MoLWaaKe
KpaHa 415 BbINONHEHMS onanybo4uHbIX U apMaTypHbIX paboT n KoMniekTa 6eToHHbIX paboT,
onpeaeneHne rpaHuL, onacHoOM 30Hbl Npy paboTe KpaHa HeObX0ANMMO BbIMOJHSATL B COOTBET-
cTBum € TpebosaHmamm P 11-06-2007 [10].

KoMnnekT ans BbINONHEHUS onanyboyHbIX M apMaTypHbIX paboT OTIMYaeTCs NOCTOSIH-
CTBOM COCTaBa M BK/IIOYAET creayoulee.

1. KpaH aBTOMOBWNbHBIN UM MHEBMOKOIECHbIN.

HA3HAYEHUE — cbopka n ycTaHOBKa OTAENbHbIX 3/IEMEHTOB, OObEMHbIX MW MIOCKUX
KapkacoB onanybku n apmaTtypbl.

2. CBapoYHbIA TpaHchopMaTop.

HA3HAYEHUE — cbopka 1 cBapka apMaTypHbIX KapKacoB.

3. CTpon YeTbipexBeTBEBOM.

HA3HAYEHUE — cTtponoBka anemMeHTOB onanybku 1 apMaTypbl.

4. KpackopacnbinuTens.

HA3HAYEHUE — cma3ka onanybku nepes 6eToHMpoBaHWe, 3alimTta OT noTepu Bnaru
ceexepacnanybneHHoro 6eToHa.

5.Habop cnecapHoro MHCTpyMeHTa.

HA3HAYEHMUE — BbinonHeHMe onepaumnin no cbopke 1 ycTaHOBKe onaslybku 1 apmaTypbl.

KoMnnekT ansa yknagkm 6eToHa OT/IMYaeTcsl BapMaHTHOCTbIO. M3 3TUX BapuaHToB cre-
AayeT 0bocHOBaTb M HabpaTb Hanbonee LienecoobpasHbIn.

1. BubponutaTenb (Mnm neperpy3oyHbii 6yHkep) n BUOPONOTOK.

2. KpaH aBTOMO6GWNbHBIV (MM MHEBMOKOMECHbIN) 1 MOBOPOTHbIE 6aab.

3. ABTOBETOHOCMECUTENb C TPAaHCNOPTEPOM.

4. ABTOBETOHOHACOC C pacnpeaenmTenbHON CTPENON.

5. NHeBMOHarHeTaTeNnb C Neperpy304HbiM BYHKEPOM M pe3VHOTKAHEBLIMW LUNAHIaMM.
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6. 3BeHbEBOW X060T, BUOPATOPbI MMYyOMHHBIA U MOBEPXHOCTHBIA, HAbOp MHCTPYMEHTa
Anst 6eToHHbIX paboT.

MpumMeyaHue.

1. Cpeactea focrtaBku 6eToHa — aBTobeTOHOCMEeCcUTeNN ABNSIOTCS BHELLUHMM TpaHCMop-
TOM W MO3TOMY B COCTaB KOMMJIEKTOB He BXOAST.

2. CTyneHT MOXET BHOCUTb U3MEHEHWUSI B COCTaB KOMMJIEKTOB WM npeanaratb CoBep-
LUEHHO HOBbIE MPX AOCTAaTOYHOM 06OCHOBaHWUM.

3. MNpu npumeHeHun nerkoro 6etoHa (C cynepnnactuduKaTtopom) BubpaTopbl ANs
YN/IOTHEHMS CMECU HEe NPUMEHSIKOTCS.

4. nniocTpaumm MalmH, NPUCNOCOBIEHNIA U CXEMbI MEXaHM3auMK paboT C UX y4acTMeM
npueeaeHsl B nocobun kadeapsol [8].

Bbibop KpaHa An1s BbINOHEHUS ONanyboYHbIX M apMaTypHbIX paboT nNpons3BoanTCs Mo
ABYM NnapaMeTpaM: TpebyeMow rpy30noAbEMHOCTU M BbINIETY Kptoka. BbicOTa nogbeMa Kptoka
Npu Takux paboTax HeBeNMKa M He ABNSIETCS onpeaensitolen. Tpebyembli BbINET Kproka
onpeaenseTcs npu paspaboTke TEXHONOrMYECKUX CXeM U BbIBOpe MeCT CTOSIHKM npu cbopke,
YCT@HOBKE W nepecTtaHoBKe onanybku, a Takxke npu yCTaHOBKe apMaTypHbIX ceTok. CneayeTt
CTPEMUTLCS, YTOBbI 3TOT nNapameTp 6bin NoMeHble (B pa3yMHbIX npeaenax). Yem meHblue
BbIJIET, TEM flerye KpaH, TeEM OH AeLleBne.

Mpu onpegeneHnn TpedbyemMon rpy30onoabEMHOCTM CeayeT UCXOAMTb M3 MacCbl MOAHU-
MaeMoro rpy3a. o apmaType 3Ta BenndmHa onanybku, 34ecb rpy30noabeMHOCTb onpeaens-
€TCS1 Maccol NNIOCKMX MaHenen unm 06beMHbIX 6110KOB OManybku, KOTopble NpeanonaraeTcs
yCTaHaBnMBaTb KPaHOM Mnpu ee cbopke uUnn nepecraHoBke. PasgeneHve onanybku dyHaa-
MEHTa Ha Takue naHenu uin 610KM cnegyeT nokasaTb Ha IMCTe U NOCTaBUTb PSAOM C KaX-
AbIM ero Maccy. locnegHas NoACHMTLIBAETCS KAk CyMMa MacChl LUMTOB, CXBATOK (Mnun 6anok),
KpeneXHbIX 3/1eMeHTOB. MpMBOAUMBIN 3[1€CH XKe Ha NNCTE rpaduK TEXHUYECKUX XapaKTepu-
CTUK BblIOpaHHOro KpaHa AO/MKEH NOATBEPXAaTb BO3MOXHOCTb MOAbEMA 3/IEMEHTOB TaKOM
MaccCbl NPV NMPUHSATOM BbISIETE KPHOKa.

Mo Takom e MeToauKe BbibMpaeTcs KpaH Ans yknagku 6etoHa 6agbsmu. Ero Tpebye-
Masi rpy30MoAbEMHOCTb ONpeaensieTcss Maccon 6aabm ¢ 6eToHOM (OHa MPUHMMAETCA CaMUM
CTyAEHTOM) BMeCTe CO CpefiCTBaMmn CTPOIOBKMW.
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Pa3paboTka TexHOJIOrM4eCcKOM KapThl Ha yCTPONUCTBO MOHOJUTHBIX
»KeJ1e300€ TOHHBIX PYH/IaMEeHTOB 3/IaHUM U COOPYKEHUH

MnaH cTpouTenbHOM NnoLwaaku
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ApMaTypy CETOK NpUHATL AnaMeTpoM 12-16 MM, Maccy kaxzow ao 300 Kr.
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Pa3paboTka TexHOJIOrM4eCcKOM KapThl Ha yCTPONUCTBO MOHOJUTHBIX
»KeJ1e300€ TOHHBIX PYH/IaMEeHTOB 3/IaHUM U COOPYKEHUH

ACA OI'TY Kadenpa TexHONornm CTpomTenbHOro Npon3BoACcTBa

3aaaHune Ha KypcoBon npoekT (paboTy)
Pa3Mepbl COOpYXXeEHUS, M

Tabnuua 1
BapunaHTt a L
1 6 36
2 6 42
3 6 48
4 6 54
5 6 60
6 6 66
7 6 72
8 6 78
9 6 84
10 6 96
11 6 90
12 6 78
13 6 84
14 12 36
15 12 48
16 12 48
17 12 60
18 12 60
19 12 72
20 12 72
21 12 72
22 12 84
23 12 84
24 12 96

29

Tabnuua 2

BapuaHTt l1 ) I3 l4 s
1 6 6 - - -
2 6 6 6 - -
3 6 6 6 6 -
4 6 6 6 6 6
5 12 12 12 12 12
6 18 18 18 18 18
7 24 6 6 6 6
8 6 6 6 6 12
9 6 6 12 24 18
10 6 12 6 12 12
11 24 6 6 12 24
12 18 6 12 18 -
13 1 6 6 6 12
14 18 18 24 6 12
15 24 1 18 24 -
16 18 6 6 12 18
17 6 12 6 6 12
18 6 18 12 18 6
19 24 24 - - -
20 6 6 12 18 24
21 24 6 18 12 12
22 6 18 6 6 12
23 12 6 6 18 24
24 18 12 6 6 12
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Pa3paboTka TexHOJIOrM4eCcKOM KapThl Ha yCTPONUCTBO MOHOJUTHBIX
Kes1e300eTOHHbIX QYHJAaMEHTOB 3/JaHUU U COOPY>KEHHUU

ACA OI'TY Kadenpa TeXHONOMMU CTPOUTENBHOMO NPOM3BOACTBA
3aaaHune Ha KypcoBon npoekT (paboTy)

Tabnuua 3
S Pa3mepbl pyHAAMEHTOB, M
5 N [ G [ G [ G| C [ B [ B [ B [ B | h [H
8 Bap.
= la |36 30 | - 1,8 | 2,4 | 2,1 - 2,1 | 1,8 | 29,7
g 16 |36 30| - | 1,8 ] 24 | 21 - 2,1 | 2,4 | 29,1
= 18 |36 30 | - 1,8 | 24 | 2,1 - 2,1 | 3,0 | 28,5
_ ir |36 30 | - 1,8 | 24 | 2,1 - 2,1 | 36 | 27,9
~ 2a | 42| 3,6 - 1,8 | 3,0 | 2,7 - 2,1 | 1,8 | 29,7
26 | 42| 36 | - 1,8 | 3,0 | 2,7 - 2,1 | 2,4 | 29,1
2B |42 | 36 | - 1,8 | 3,0 | 2,7 - 2,1 | 3,0 | 28,5
2r | 42| 36 | - 1,8 | 3,0 | 2,7 - 2,1 | 36 | 27,9
3a |42 30 | - 1,8 | 3,0 | 2,1 - 2,1 | 1,8 | 29,7
36 |42 30 | - 1,8 | 3,0 | 2,1 - 2,1 | 2,4 | 29,1
3B |42 30 | - 1,8 | 3,0 | 2,1 - 2,1 | 3,0 | 28,5
3r | 42| 30 | - 1,8 | 3,0 | 2,1 - 2,1 | 36 | 27,9

4a 4233 |27 2136 27 18] 12 1,8 297
46 |42 |33 | 27|21 |36 |27 | 18| 12 | 24 | 291
48 | 42|33 |27 21361 27| 18] 12| 30 |285
4r | 42133 12721136127 | 18| 12| 36 |279
5a |48 36 | 27| 21 |36 | 27| 1,8 | 1,2 | 1,8 | 29,7
56 |48 | 36 | 27| 211|361 27| 18] 12| 24 | 291
58 | 48| 36 | 27| 21|36 |27 | 18 | 12 | 30 |285
5r |48 36 | 27|21 |36 27| 18| 12 | 36 | 27,9
6a |54 | 42 | 30| 21| 42|30 | 21| 21 1,8 |297
66 |54 | 42 |30 21| 42|30 | 21| 21| 24 |291
68 | 54| 42 | 30| 21| 42|30 | 21| 21| 30285
6r | 54|42 [30] 21|42 |30 21|21 36279
7a | 54| 42 |30 21|48 |36 | 24| 1,2 | 1,8 | 29,7
76 | 54| 42 |30 21| 48|36 | 24| 12| 24 | 291
78 | 54| 42 | 30| 21| 48|36 | 24| 12| 30 | 285
7r | 54| 42 | 30| 21| 48 | 36 | 24 | 12 | 36 |279
8a |54| 42 | 30| 21 |54 42|30 21| 1,8 | 297
86 |54 | 42 | 30|21 |54 | 42|30 | 21| 24 |291
88 |54| 42 |30| 21| 54| 42| 30| 21| 30285
8r | 54|42 [30] 21 |54 |42 |30 21| 36 |279
9a |48 36 | 27| 21| 4230 21 12 1,8 | 297
96 |48 |36 | 27|21 |42 |30 | 21| 12 | 24 | 291
98 |48 |36 | 27| 21| 42|30 | 21| 12| 3,0 | 285
or | 48|36 27|21 |42 |30 21| 12| 36 |279

10a | 60| 48 | 36| 2,1 | 54 | 42 | 30 | 1,2 | 1,8 | 29,7
106 | 60| 48 [ 36| 21 | 54 | 42 | 30 | 1,2 | 24 | 29,1
108 | 60| 48 [ 36| 21 | 54 | 42 | 30 | 1,2 | 3,0 | 285
10r | 60| 48 | 36| 21 | 54| 42 | 30 | 1,2 | 3,6 | 27,9

06pATHOM 3aCbINKWN U YNIOTHEHMS TPYHTa. 3. NPoeKTUpOBaHMe YCTPOMCTBA (PYHAAMEHTOB B T.4. B 3UMHEE BpeMs.

Obnactb npuMeHeHuss 6naHka: 1. [MpoekTupoBaHue pa3paboTKu rpyHTa noa yHAAMEHTbI.
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Pa3paboTka TexHOJIOrM4eCcKOM KapThl Ha yCTPONUCTBO MOHOJUTHBIX
»KeJ1e300€ TOHHBIX PYH/IaMEeHTOB 3/IaHUM U COOPYKEHUH
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