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Meronuueckre yKa3zaHWs TpeIHa3HA4YCHBl ISl OOYYarONIMXCS IO CIEIHATBHOCTH
cpennero mnpodeccuonampbHoro oobpazoanus 08.02.02 CTpouTenbCTBO M IKCIUTyaTallUs
UH)KEHEPHBIX COOPYKEHHIH.

MeToauueckue ykazaHHUsS BKIIOYAIOT B ce0f KOMIUJIEKT METOAMYECKUX MaTepHaloB,
HEOOXOAMMBIX ISl  YCHENIHOM TOATOTOBKM W 3allUTBl  KYpPCOBOTO MPOEKTa IO
MEKIUCIUILIMHAPHOMY  Kypcey: «TexHOnorust BO3BEACHHS HHXKEHEPHBIX COOPYKEHUI»
crynerTtam CIIO.



Beenenue

Kypcosas padora no MIK 02.01. TexHosnorust Bo3BeACHUSI HHAKEHEPHBIX COOPYKEHHM
0a3upyercst Ha U3y4YeHHOM TEOPETUIECKOM Kypce npodeccruonambHoro moaysist [IM02.
Opranu3zanus 1 BeIIIOJIHEHHE pabOT IPU CTPOUTENHCTBE UHKEHEPHBIX COOPYKEHUN
cnenuanbHocTy — 08.02.02 CTpoUTENnbCTBO U AKCILTYaTALMsI HHKEHEPHBIX COOPYKEHUH.

BrimonHenne obydarommmMes KypcoBoil paboThl MPOBOAUTCS € I€Ibi0 (OPMUPOBAHUS
CIENYIOIINX KOMITETEHIUM:

[IK 2.1. [InanupoBaTh OpraHu3alyio MPOU3BOACTBA BUJIOB CTPOUTEIBHBIX padoOT MO
BO3BE/ICHUIO U 3KCIITyaTallM MH)XEHEPHBIX COOPY>KEHUH.

[IK 2.2. TIpoBOAUTH ¥ KOHTPOJIUPOBATH paOOTHI IO MPOU3BOACTBEHHO-TEXHUUECKOMY U
TEXHOJIOTHYECKOMY 00€CIeUeHHI0 CTPOUTENHHOTIO IPOM3BOICTBA MPH BO3BEACHUN HHKEHEPHBIX
COOPYKEHUM.

1K 2.3. ITpoBoauTh paboTy o 00ecrneueHnIo Mponu3BoACTBa paboOT Ha yyacTKe
CTPOMTEBCTBA CTPOUTEIBHBIMU MAaIlIMHAMU U MEXaHU3MaMU U BO3BEICHUU UH)KEHEPHBIX
COOpYKEHUU.

I1K 2.4. Pa3pabaThiBaTh NOPSI0K BBIITOIHEHUS Pa0OT [0 OPraHU3alUU U TEXHOJIOTUU
CTPOUTEIBbCTBA UHKEHEPHBIX COOPYKECHHM.

[1IK 2.5. BeInonHATh cTpOUTENbHBIE paOOThI IO BO3BEIEHUIO HHKEHEPHBIX COOPYKEHUN
(MOCTBI, BOIOMPOIYCKHbIE TPYObl, TOHHEJIH, THIAPOTEXHUYECKUE COOPYKEHHU SI)

a TaKxKe:

- CHCTEMAaTH3alyy U 3aKPEIlJICHUS [TOJy4YEHHBIX TEOPETUYECKUX 3HAHUHN U PAKTHY €CKUX
YMEHHUH 110 0011enpodeccuoHaNbHBIM JUCHUIUIMHAM U TPO(PECCHOHATBHBIM MOAYJISAM;

- yrayOJieHus] TEOPETUYECKUX 3HAHUI B COOTBETCTBHH C 33/IaHHOW TEMOA;

- (hopMupoBaHUs yMEHUI IPUMEHATh TEOPETUUECKUE 3HAHUS NPU PEILICHUN
ITOCTABJICHHBIX BOIIPOCOB;

- (dopMupOBaHUs YMEHHI UCIOIb30BaTh CIPABOYHYIO U HOPMATUBHYIO IOKYMEHTAIIHIO;

- pa3BUTHUS TBOPUECKOW MHUIIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U
OpraHn30BaHHOCTH;

- TOJATOTOBKH K FOCYJapCTBEHHOW UTOrOBOM aTTECTALUH.



Opranusanus KypcoBoi padoTbl

1 O6mme TpedoBaHus K 0pOPMIIEHUIO KYPCOBO# padoThI
KypcoBast paboTa cOCTOMT U3 MOSCHUTENBHOM 3aIIMCKH K KOTOPOM IpUJlaraercs
rpaduyeckasi 4acTh BBINOJIHEHHAs HA MUJUTMMETPOBON OyMare UM C UCHOJIb30BAHUEM CHCTEM
aBTOMaTU3MpPOBAaHHOT 0 poekTupoBanus AutoCADdopmata A3, A4.
[Topsinok pacnooKeHus: JOKYMEHTOB B MOSICHUTEJIbHOMN 3aIUCKe CIEAYIOIIHNA:
. TuTynbHbIN TUCT KypcoBoi paboTs! (mpuioxenue Nel)
. BenoMocTh 10KyMEHTOB KypcoBoii paboThl (pusoxkeHue No2)
. 3aJjaHKe Ha KypCOBYIO paboTy
. TUTYNBHBIN TUCT MOSACHUTENBHON 3anucKy (Mpuiiokenne Ne3)
. ConeprkaHue MOSICHUTEIHLHOMN 3alUCKU
. TexcT nosicHUTEbHON 3anKCKU (OCHOBHAs HAANUCh — opMa 2a, npuioskeHne Ne4)

~N O N kW~

. CIIMCOK HCIT0JIb30BAHHBIX MCTOYHHKOB

2 Bp160Op TeMBI KYpCcOBO# padoThl

Br160p TeMbI KypcoBO# pabOThI IPOU3BOAUT PYKOBOAUTENb KypCcOBOW paboToil B
KOJIJIe/I’Ke. 3aoJIHEHHBIH OJIaHK 3a/1aHus BblaeTcsl 00 ydaroleMycsl nepcoHainbHo. Bmecre ¢
3aI10JIHEHHBIM U MOJINUCAHHBIM OJIAHKOM 33JaHMsI BbIAAETCS IpaUuecKoe NpUIoKeHHe,
BKJIIOUAOIIee 001U BUJ HHKEHEPHOI0 COOPYKEHHS HAa OCHOBE BBIIIOJIHEHHOT'O KYpCOBOTO
npoekTa o I[IM 01. PazpaGoTka TexHHUECKOH TOKYMEHTALMHU HA CTPOUTEIHCTBO HHKEHEPHBIX
coopyxenuii, MIIK 01.02 IIpoekTupoBaHNE HHAKEHEPHBIX COOPYKEHUM.

3 Conep:kanue u 00beM MOSICHUTEJIBLHOM 3aNMHCKH

3.1 TpeGoBanusi kK 0(p)OpMIIEHHIO MOSICHUTEIBHOI 3aMIUCKH KYPCOBOIi padoThI

O6beM TEeKCTOBOI YacTH MOSICHUTEIbHON 3aMIUCKU JOJDKEH COCTaBIATh 25-30 I1CTOB.
[TosicHuTenbHas 3amKcKa 10JKHA ObITh BBIIIOJIHEHA Ha KoMIIbloTepe (B coorBercTBUU ¢ 'OCT
2.105-95 Enunast cucrema KOHCTPYKTOPCKOH TokyMeHTanuu. O0mue TpeOoBaHus K TEKCTOBBIM
JOKyMEHTaM) CHeluaIbHOi MHOrO(yHKIIMOHAIBEHON TporpamMmmoii Microsoft Word. (14 mpudr,
Times New Roman), paccrosiaue Mexay ctpokamu 7-10 mm (1,5 crpounsiit uatepsan). [Tone
Juts nogmuBKy 30 MM, pacCcTOsIHUE OT Kpasi 10 TEKCTa BBEPXY U BHU3Y cTpaHuIbl 10-20 MM,
W3noxenue nenaercs B 6e3nuunoit popme. Hampumep, « 3HaueHne korppunreHta
npuHUMaeTcs. ..». CoKpalleHus CI0B HE A0IyCKaeTcsl, kpome obmmenpuHaThix. Heobxoaumsie
pacueTsl CONPOBOXKAAIOTCS POopMyJIaMH, KOTOpbIE HyMEPYIOTCS CKBO3HOM Hymepauueil. [Ipu
pacmmdpoBke HOpMyJ, KaXA0€ 3HAUCHHE CHMBOJIA M YUCJIOBOro KO3 puimeHTa He00X0IMMO
JlaBaTh C HOBOM CTPOKHU, 00OCHOBBIBAs MPUHATUE TON UM HHOM BEINYNHBI.

3.2 CocTaB NOSICHUTEJIBHO 3aIMCKHU

1 BBEIEHUE

2 TEOPETUYECKUI PA3/IE]

2.1 MecTtonosnoxeHne HHKEHEPHOT0 COOPYKEHNUS, KIMMaTUUECKUE yCIOBHS,
Ha3HaueHHe

2.2 'pyHTOBOE MHKEHEPHOE COOPYKEHUE

2.2.1 KoHCTpYKTHBHBIE OCOOEHHOCTH IPYHTOBOI'O HH)KEHEPHOT'O COOPYKEHHUS

2.3 beToHHOE UHKEHEPHOE COOPYKEHUE

2.3.1 KoHCTpyKTHBHBIE 0COOEHHOCTH OETOHHOIO MHXKEHEPHOI'O COOPYKEHUS
3 IIPAKTUYECKMI PA3JIE]



3.1. TexHosnOrYs BO3BENEHUS TPYHTOBOIO HHKEHEPHOI'O COOPY KEHHUS

3.1.1 Pa36uBKa rpyHTOBOIO MH>KEHEPHOI'O COOPYKEHHS Ha MUKETHI, 00bEMBI paboT

3.1.2 Bi0op 1 pacy€T MeXaHU3MOB JIJIsl BO3BEIEHUS IPYHTOBOIO MH)KEHEPHOIO
COOpYXKEHHUs

3.1.3 Texnosornueckast KapTa Ha BO3BEJEHUE TPYHTOBOI O MH)KEHEPHOI'O COOPYKEHUS

3.2. TexHonorus Bo3Be/ieHUs1 0ETOHHOTO0 HHXEHEPHOT0 COOPYKEHUS

3.2.1 Iloacuér 00bEMOB GETOHHOTO COOPYKEHHS

3.2.2 Pacuér mpou3BOAUTEIILHOCTH OETOHHOTO 3aBOJIA

3.2.3 Bbi0op 1 pacy€T KOMIIJIeKca MEXaHU3MOB J1JIs1 TPOU3BOACTBA OETOHHBIX PabOT

3.2.4 CocraBneHne TEXHOIOTHYECKON KapThl Ha OJI0K 0€TOHHPOBAHUS

4 3AKJIIOYEHUE

5 CIIMCOK UCTOYHUKOB

4. Conepxanne u 00beM rpapuyeckoii yacTu

UYepTexu AODKHBI UMETh HEOOXOJMMbIE TTOSICHUTEIbHBIE HAAIIUCH, Pa3MEPbI OTIEIbHBIX
3JIEMEHTOB (HE TOJILKO ONPEEIEHHBIE PACUETOM, HO U IPUHATHIE KOHCTPYKTUBHO). [Ipu
0o(OpMIICHUU ICKU30B, YEPTEKEH U CXeM HEOOXOIUMO COOJII0IaTh BCE MpaBuUia U TPEOOBaHMS,
yctanoBjieHnubie ctangaptamu ECKJ] na macmtadsi, hopMaTsl IMCTOB, OCHOBHBIE HAAMHUCH,
gepTexubiil mpudr: @opmater: TOCT- 2.301-68.; Macmtader: [OCT- 2.302-68.;Jlunnmn:
I'OCT- 2.303-68.; Ilpudter ueprexusie: [OCT - 2.304-81.; M306paxeHust - BUJbl, pa3pe3bl,
ceuenus: 'OCT- 2.305-68.

I'padmueckas yacTh KypcoBoil pabOThl JOJDKHA COJEPIKATH!

[IpononbHBINA U TONEPEYHBI pa3pe3 TPYHTOBOI'O HHKEHEPHOIO COOPYKEHHUS C
yKa3aHHEM pa3MepoB, OTMETOK, TUKETOB Il pacuéra 00bEMOB padoT;

[IpononbHBIN U TONIEpeyHBI pa3pe3 OETOHHOIO HHKEHEPHOT'0 COOPYXKEHHS C YKa3aHUEM
pa3MepoB, OTMETOK, F€OMEeTpUUeCcKUX GUryp s pacuéra o0bEMOB paboT;

CxeMy pa30UBKHM 'PYHTOBOT'O HHKEHEPHOI0 COOPYKEHNUS Ha MUKETHI;

CxeMy pa30MBKHM 'PYHTOBOT'O HHKEHEPHOI'0 COOPYKEHHS Ha KapThl BO3BEACHUS;

CxeMy ABM)KEHUS MEXaHU3MOB IIPH BO3BEICHUU I'PYHTOBOI O MHKEHEPHOT O COOPYKEHUS;

Cxemy pa30uBKH OETOHHOI'O MH)KEHEPHOT'O COOPYKEHUSI Ha APYChI U OJIOKHU ¢
paccTaHOBKOM KOMILJIEKCa MEXaHU3MOB JJIs1 0ETOHUPOBAHMS;

5. 3amura KypcoBoii padoThI

[To 3aBepiIeHUN CTYIEHTOM KYpPCOBOM pabOThl pyKOBOAUTEND MPOBEPSIET, MOMUCHIBAET
€€ ¥ BMECTE C MMChbMEHHBIM OT3BIBOM IEPEAAET CTYJACHTY IJII 03HAKOMJICHHUSI, TPOXOXKICHUS
HOPMOKOHTPOJISI ¥ TTIOATOTOBKH K 3aIIHTE.

BrinonHeHHast HEy10BIETBOPUTENILHO KypcoBasi paboTa BO3BpallaeTcs CTy/IEHTY Ha
0pabOTKy M yCTaHABIMBAETCS HOBBIM CPOK €€ BBITIOJIHEHHUS.

3ammra KypcoBol pabOThI TPOBOAUTCS IMyOJIUYHO U SBIISICTCS 0053aTEIIBHOM.



XO/JI BHITOJTHEHU S KYPCOBOM PABOTHI

1 BBEAEHUE

B nanHom paszene oTpakaroTcs Leld U 3aa4u KypcoBoil paboThl

2 TEOPETUYECKHWM PA3IEJ

2.1 MecTomnoJiokeHre HHKEHEPHOT0 COOPY KEeHH, KIUMATHYeCKHe YCI0BHs, HAa3HAYeHHe

B KpaTKOfI (bopMe OIMHUCBIBAIOTCS CIICAYIOIIUE BOIIPOCHL: MECTOPACITOJIOKCHUEC NHIKCHECPHOT' O
COOPYIKCHUS, KIIMMATUYCCKUC YCIIOBUA paﬁOHa CTPOUTCJILCTBA, IPOJOJDKUTCIBHOCTD ICPHUO10B
C ITOJIOKUTCIIbHBIMU U OTPULATCIIbHBIMU TEMIICPpATYypaMH, CPOKU UX HACTYIIJICHUA; BCIIMUWHA
MaKCHUMaJbHOW U MUHUMAIbHOM TEMIICPATYPbI; TCOJIOTUICCKUEC YCIIOBUA paI710Ha CTPOUTECIILCTBA,
HaPOHHO'XOSHﬁCTBeHHOC 3HA4YCHUC.

J171s BBIMOJIHEHUS JaHHOT'O pa3ziesia peKOMEHAYETCsl UCIOIb30BaTh 1ONOJHUTEIbHbIE
ucrounuku: CHull 2.01.01.-82. «CtpouTenbHast KIMMATOJOTHSI U T€O(PU3UKaY, K YPHAJIbI
«'unporexHnuecKoe CTPOUTENLCTBO», «CTPOUTEIHCTBOY», « BECTHUK THAPOTEXHHUKAY, @ TAKXKE
JaHHbBIE I100ankHOM cetn HTEepHeT.

2.2 I'pyHTOBOE HHKEHEPHOE COOPYKEHUE
2.2.1 KoHCTpyKTHBHBIE 0COOCHHOCTH I'PYHTOBOI'O HH)KEHEPHOT'O COOPYKCHUS

B naHHOM MyHKTE OTpa)karoTCsl OCHOBHBIC XapaKTEPUCTUKHU TPYHTOBOTO WHKEHEPHOTO
COOPYKEHUs: KOHCTPYKTUBHBIE OCOOEHHOCTH COOPYKEeHHUs (HaIMuue MPOTUBO(PUIBTPALIMOHHBIX
AJIEMEHTOB, IIEMEHTAIINH, 3y0a, IpeHaxka, 6epM), Ha3HauUECHUE IIIEMEHTOB COOPYKEHUS;
MaTCpUaJibl UCITIOJIB3YCMbBIC NJISI BO3BCACHUA COOPYIKCHUA, PA3MEPbI, OTMCTKHU.

2.3 BeToHHOE HHKEHEPHOE COOPY:KEeHHUE
2.3.1 KoHCTpYKTHBHBIE OCOOCHHOCTH OETOHHOT'O MHKEHEPHOT'O COOPYIKEHHS

B naHHOM MyHKTE OTpa)karoTCsl OCHOBHBIE XapaKTEPUCTUKHU OETOHHOTO MHKEHEPHOTO
COOPY’KEHUS: KOHCTPYKTUBHBIE OCOOEHHOCTH COOpYKeHUsI (TpoduITb BOJOCIMBHOM MJIOTHUHBI,
YCTaHOBJICHHOE MEXaHN4ecKoe 000py10BaHKe, HaJMuKe APEHAKHBIX U CMOTPOBBIX rajiepei,
KOJIMYECTBO MPOJIETOB, KOJIMYECTBO OBIYKOB, HAJMUKE MTOHYPa, BOIOOOIHOr 0 KOJIOI11a,
pucOepMbl, racuTeNel SHEPTUH, IIEMEHTAllMOHHOW 3aBeChl, 3y0a), Ha3HaUEHUE SJIEMEHTOB
OETOHHOT'0 MH)XEHEPHOT'0 COOPYKEHUS, pa3Mepbl, OTMETKH.

3 MPAKTUYECKUM PA3JIEJ
3.1. TexHoJi0rusi BO3BeACHUS TPYHTOBOI0 HH/KEHEPHOI0 COOPY KEHUS

B AAHHOM ITYHKTC ,Z[aéTCSI KpaTKOC OIMMMCAaHUC TCXHOJOI'MHU BO3BCACHUA 'PYHTOBOI'O
HHXXCHCPHOI'O COOPYKCHU A, KOMIIJICKC MCXaHHU3MOB.

TexHonorus Bo3BeeHUs TPYHTOBOIO HHKEHEPHOI O COOPYKEHUS JOJDKHA OBITh TaKOM, YTOOBI
OBUTH YZIOBJIETBOPEHBI BCE TPeOOBAHMUS, IPEIBSIBISIEMbIC K KAYECTBY COOPYKEHHUS. DTH



TpeOOBaHUs yCTaHABIMBAIOTCS HA OCHOBE IIPOBEACHUS KOMIIJIEKCA PACYETOB T10 ONPEECICHHUIO
HaIpspKEHHO-11€(OPMUPOBAHHOTO COCTOSIHUA U (DUIIbTPALIMOHHON POYHOCTH JIEMEHTOB
VMHKEHEPHOI'O COOPYKEHHUS.

I[J'ISI BEISIBIICHUS CBOMCTB MaTepuajoB, UCIIOJIB3YyEMbIX B HACBITIM, BHAYAJIC IPOU3BOAATCA
COOTBCTCTBYIOIIUEC U3BICKAHUA MCCTHBIX CTPOUTECIIBHBIX MaTCPUAJIOB. Jlanee COCTaBJISAKOTCA
Pa3IMYHBIC BAPUAHTHI TPYHTOBOI'O HHXKCHEPHOI'O COOPYKCHUA, KaK IO KOHCTPYKIUH, TaK U 110
TEXHOJIOI'U BO3BCIACHUS. Ha ocHOBaHHMHN TEXHUKO-3KOHOMHYECKOTO CpaBHCHUA BI)I6I/IpaeTC$I
OINITUMAJILHEIN U JJIs1 HEro COCTaBJIACTCA OKOHYATEIILHBIN IMPOCKT U p33pa6aTI)IBaCTC$I
OKOHYATCJIbHAasA TCXHOJIOT .

,ZIJ'ISI BO3BC/ICHUS I'PYHTOBOI'O HHKCHCPHOI'O COOPYIKCHUS UCIIOJIb3YCTCs 0OBIYHO Ka4€CTBEHHBIN
TPYHT U3 ITOJIC3HBIX BBIEMOK WUJIN KaPbCPOB, IJISI COOPYKCHUSA ITPUTOJHBI ITIOYTH BCC BU/IbI
MATKHUX T'PYHTOB, 3d UCKIIIOYCHHUEM IIJILIBYHHbIX, HJIUCTBIX U TPYAHO p33pa6aTI)IBaeMBIX I'JINH.

OTchlKa I'PYHTA B HACBIIIH BCCra MPOU3BOAUTCA OTACIbHBIMUA CJIOSAMU. Croun MOI'yT OBITH KaK
TOPU30HTAJIBHBIMU, TAK U HAKIIOHHBIMH.

[TocnoliHas OTChINKa BKJIIOYAET HECKOJILKO TEXHOJIOTMUECKUX MPOLIECCOB!
- [ToaroTroBka MOBEpXHOCTH;

- OTchlInKa rpyHTa;

- PazpaBHuBanue;

- JlonmonHuTenpHast 00paboTKa rpyHTa 40 TPEOYEMBIX TEXHOJIOTUYECKHX CBOWUCTB (yBIaKHEHHUE,
MOJICYIIKA U AP.);

- YmoTHenue;
- KonTpons kauecTsa.

Bo3BeneHne rpyHTOBOrO HHKEHEPHOTO COOPYKEHUS HAUMHACTCS C MOATOTOBKH OCHOBAHUSA. JTO
— yZAalieHue JIepeBheB, KyCTapHUKOB, PACTUTEIHHOTO c10s. PacTUTENbHBIN criolt ynansercs
Oynb03epaMu, CKpernepaMu.

Jl;1st mydiiero KOHTaKTa OCHOBAHHE PBHIXJIUTCS. ECiii nHX)eHepHOE COOpYKEHNE BO3BOJUTCS HE
Cpasy, TO OCTaBJISCTCS 3aIIMTHBINA CJIOW, KOTOPBIN yAAIAE€TCS HEOCPEACTBEHHO Mepes]
orchinkoil. Tonmuua cnos: 20 — 30 cM nmpu OTChINIKE — 10 3UMBbl, 10 1 — 1,5 M — eciii Bo3BeieHre
npeaycMaTpuBaeTcs 3uMoi. ITocie moaroToBKM OCHOBAaHUSI COCTABJISETCS aKT HA «CKPBITHIC
paboTth». OCHOBaHKE MPUHUMACTCS MPUEMOYHON KoMuccuer. [ToAroroBka MOBEpXHOCTH B
MPOIIECCE OTCHINKHU 3aKJIF0YACTCS B PHIXJICHUH BEPXHEr0 YKaTaHHOTO ¢jiosl. OTChINIKA IPyHTa
MIPOU3BOAMTCS CaMOCBajaMH, CKpPEeIepaMy WU IPYTUMHU TPAHCIIOPTHBIMU CPEICTBAMU
(koHBeiiepamu). PazpaBHHUBaHUE MPOU3BOIUTCS OOBIYHO OYJIbJI03€paMu CIOSMU TPEOyeMOi
BEIMYHUHEL

JlomoHUTEIbHAsE 00pab0TKa IPyHTA 3aKJIH0YASTCS B JOBEICHUH IPYHTA 0 TpeOyeMoi
KOHJIHUIIUHU 110 BIa’KHOCTH.

,ZIJ'ISI obecreueHus HCIIPCPBIBHOCTHU ITPOILECCa MMOBCPXHOCTb OTChIIIAECMOI'O 'PYHTOBOT'O
HHXCHCPHOI'O COOPYKCHUA paS6I/IBaeTC$I Ha OTACJIbHBIC YHAaCTKU — KapTbl, HA KOTOPbIX
MMOCJICA0OBATCIIBHO ITPOU3BOAATCA BCC TCXHOJIOTHYCCKHUC OIICpAllUN. HpOI/ISBOJICTBO pa60T



BeAETCA KOMILJIEKCOM MEXaHHU3MOB, CBA3aHHBIX 110 IPOU3BOAUTEILHOCTU U OPUEHTUPOBAHHBIX
Ha BELyIINHA MEXaHU3M.

3.1.1 Pa36uBKa rpyHTOBOIO MH>KEHEPHOI'O COOPYKEHHS Ha MUKEThI, 00bEMBI pabOT

KauecTtBenHoe onpeneneHre 00bEMOB 3eMIISIHBIX padboOT, yCTpauBaeMbIX B ITEPUO]] BHIITOIHEHUS
CTPOUTEIFHO-MOHTAXHBIX Pa0OT, SABISETCS BaXKHBIM 3JIEMEHTOM TEXHOJIOTMYECKOT O
MIPOEKTUPOBAHMS. [JOCTOBEPHOCTD PE3yIBTATOB PACYETa MOXKET CYIIECTBEHHO MOBJIUAThH Ha
BBIOOp pelleHus 0 cnocobax MPOU3BOACTBA pabOT, KOMITJIEKCHONW MEXaHU3aI[Mi U Ha TEXHUKO -
SKOHOMHMYECKH € TT0KA3aTeNN TPOU3BOICTBA.

[ToncuéT 00BEMOB 3eMITSIHBIX PaOOT JTOJDKEH MPOM3BOJIUTHCS B COOTBETCTBUH C YKA3aHHUSIMH
HOpMaTUBHBIX 1oKyMeHTOB (CHulloB) u ¢ yuérom kinaccuukaiuy rpyHTOB 110 TPYAHOCTH
pa3paboTKH.

B cocTaB 00beMOB OCHOBHBIX pa60T BKJIIOYAIOTCSA BCE 00BEMBI pa60T, OIpeCaCIACMbIC
KOHCprKHHeﬁ TPYHTOBOI'O HHKCHCPHOI'O COOPYIKCHUSA U €TI0 OTACJIbHBIX JacTei.

Pacuér 00bEma rpyHTa B Telie TPYHTOBOTO MHKEHEPHOT'O COOPY)KEHHUS TPOU3BOIUTCS B
CIIeAYIOIIEM TOpsIKe:

e Ha nponosibHOM pa3pe3e rpyHTOBOIO HHXEHEPHOT'O COOPYKEHHSI HAHOCSTCS TUKETHI,
paccTosTHUE MEXKTY KOTOPBIMH MOYKET OBITh OJMHAKOBBIM (CITOKOMHBIN penbed) u
pa3HbIM, YTOOBI MEXKY MUKETaMU OBbLIM GUTyphl TPaBUIbHON (OPMBI (MAaKCUMAJIbHOE
paccrosiHue MeXy mukeramMu — 100mMeTpoB)

e Ha npoduis rpyHTOBOr0 HHKEHEPHOT O COOPY KEHUS (C HaubOobIlel BHICOTOI)
HaHOCSITCS BCE MTUKETHI, KOTOPbIE OepyTCs C MPOAOJILHOTO pa3pesa (puc.l)

[Ipononbuslii pa3zpe3 [lonepeunslii pa3pe3 HHAKEHEPHOTO COOPYKEHUS

4
, COHA
N0 1 2 3 4 5 67 4 98 p%—~

H N %,(/ P
| - - /K; \l‘;

N / /% Doyt
K » . [7[#05’0///&7 ﬂ(j / 3 \ﬂ{f
JKY b9

Puc.1 Pa30uBka coopy>keHusi Ha MUKETHI



e OTaeJbHO MOACYUTHIBAIOTCS 00BhEMBI HHKEHEPHOTO COOPYIKCHUS, SJICMEHTOB
COOpyXeHus (sapa, SKpaHa, IpeHaxa):

YVi=Fep * Lis M (1)

I'me Vi— 00Bb&M rpyHTa MeX 1y nuKeTaMu (00BHEM 371eMEeHTa TPYHTOBOI'O MH)KEHEPHOTO
COOpYKeHHS, M

Fep— cpenHsis miomna b MoNepevHoro Ce4eHusl HHKEHEPHOT 0 COOPYKEHUS MKy TUKETaMU,
M;

L — paccrostHre MeX Ty TUKETaMH (Ha TIPOIOJIHLHOM pa3pese)

- C 2
FCp - (Fn + Fn+1) / 2, M (2)
Fn— ILIOMIA/b [IONEPEIHOrO CEIEHHS IO IPESABILYIIEMY [THKETY, M,
Fn+1— miomaap monepeyHoro CeYeHus Mo MPeabIAyIeMy TUKETY (Ompeaensercs mo
[IOIIEPEUHOMY Pa3pe3y UHKCHEPHOTO COOPYIKEHHUS), M2

e Pacuér 06bEMOB cBOIMTCS B TAOIHUILY:

Tabmumal . O0BEM rpyHTOBOTO HHKEHEPHOTO COOPYKEHUSI(IJIEMEHTA COOPYKEHHUS)

HK H F Fcp Li Vi = Fcp * Li

1 2 3 4 5 6
0 0 0 60 50 3000
1 10 120

270 100 2700
2 20 420

610 100 6100
3 30 800

2Vi=

e Jlns BO3BeEHUS TPYHTOBOI'O HHKEHEPHOT'O COOPYKEHHSI HEOOXOIMMO TMOJICUUTATh
00BEM TpyHTa B Kapbepe. Tak Kak TPYHT B €CTECTBEHHOM COCTOSIHUU UMEET OOJIbITYIO
IUIOTHOCTH MIPU pacy&Te YIUThIBaCTCS KOO(PPUIIMEHT OCTATOYHOTO Pa3pPBIXJICHUS, Kop.:

Vi = V! Kop; M (3)

rae Vi — 00bEM IpyHTa B Kapbepe, M

Vs— 00BEM ITPyHTOBOT O MHKEHEPHOT'O COOPY>KEHUS (IEMEHTA), M




Koaddunuent ocratounoro paspsixienus, K, p:

CYTTHHOK. ... vvveeeeieieeenieieeeiiie e 1,015+ 1,05
CYIECH Ml TIECOK...ccuvvreeeies eevneeaenen 1,01 + 1,025
I'paBU......c.covvevieeieeciiee e 1,015 +1,05
Ckana (kamMeHHast HAOPOCKA)............ 1.1+ 1,3

3.1.2 BeiOop 1 pac4€T MeXaHM3MOB JIJIsl BO3BEIEHUS IPYHTOBOIO MHKEHEPHOI'O COOPYKEHHS

B 3aBucumMocTtu ot PacCCTOAHUA OT Kapb€pa N0 'PYHTOBOT'O MHIKCHEPHOI'O COOPYIKCHUA
BI)I6I/IpaCTCH KOMIIJICKC MCXaHU3MOB!

- paccTosHUE 10 5 KM. U OoJiee — IpyHT Jr000ii:
e DKCKaBaToOpbl — A1 pa3pabOTKU IPYHTa;
e ABTOCaMOCBaJIbl — J1JIsl IEPEBO3KU IPYHTA;
e Bynpnosepsl — 1715 pa3paBHUBAHUS;
o Karku — 1714 yniaoTHEHUS.

- paccTosiHUE 70 3 KM. — TPYHT ME€COK, CYTJIMHOK, CYIIECh:
e Ckperepbl CaMOXOIHBIC — JIJIs1 pa3pabOTKH, IEPEBO3KH U Pa3paBHUBAHUS I'PYHTA;
e KaTku — 151 yIIIOTHEHUSI.

- paccrostHue 10 1 kM.
e Ckpernepsl MpHIIETHBIE — I pa3paboTKy, MepeBO3KU U pa3paBHUBAHUS IPYHTA;
e KaTku — 1151 yIIIOTHEHHUSI.

Bb160p, pacueT NPOU3BOAUTEIBHOCTH M YHCJIA IKCKABATOPOB
EMKOCTB KOBIIA 3KCKaBaTOpPa MOXKHO T1000paTh 110 006EMy paboT, 3a1aHHBIM CPOKaM
BBIIIOJIHEHUSI pabOT Ui TpeOyeMbIM XapakTepucTHKaM MaiuH. [1pu 3a1aHHOM HHTEHCUBHOCTH
3eMEJIbHO-CKaJIbHBIX padoT, yuére 00bEMa paboT MOXKHO PYKOBOJCTBOBATHCS JTaHHBIMH,
HpUBEIEHHBIMY B TabuIIE 2.

Ta6m/1ua 2. PeKOMeHI[yeMaH BMCCTUMOCTDH KOBIIIa 3KCKaBaTopa

NHTEeHCHUBHOCTD
3eMEJILHO-
CKaJBHBIX paboT
TBIC. M/MeC

Ho 20 20-60 60 - 100 Csormiie 100

BmectumocTb 0,5-0,65 1-1,25 2.5 25-46
KOBIIa g, M°

B 3aBUCHMOCTH OT eMKOCTH KOBIIIa BRIOMPAETCS MapKa dKCKaBaTopa C MPsAMOi JTOMaTO! U
BBIIKMCBIBAETCS €r0 TEXHUYECKAsl XapaKTEPUCTUKA.

B Hacrosimiee BpeMsi OTe€4eCTBEHHAS U 3apyOeKHasi TPOMBIIINICHHOCTh BBITTYCKAET
00JIBIII0E KOJTMYECTBO IKCKABATOPOB, TAKKE KaK U IPYTUX CTPOUTEIHHBIX MAITHH C OOJIBIINM
pa3zHoOOpa3zreM napamMeTpoB U XapaKTEPUCTHK.




I'pynmna coBpeMEHHBIX OJHOKOBILIOBBIX CTPOUTENBHBIX IKCKaBATOPOB MOJIyYHIa
CYLIECTBEHHbIE KOHCTPYKTUBHBIE U3MEHEHUS, KOTOPbIE MTO3BOIMIIN PACIIUPUTE Chepy UX
IIPUMEH €HUS, TOBBICUTh MOOMIIBHOCTb, YHUBEPCAJIbHOCTh, pab0o4yre CKOPOCTH,
MIPOU3BOJUTENBHOCTD, CHU3UTh CTOUMOCTD PabOT [0 CPAaBHEHUIO € MPEbIIYIIUM OKOJICHUEM
9TUX MaIlUH.

Bri6opouHas HOMEHKJIaTypa OTe4eCTBEHHBIX 9KCKaBaTOPOB JlaHa B Tabmuie 3

Ta6mumma 3. BeibopouHass HOMEHKJIATypa OJTHOKOBIIOBBIX THIPABIMYECKHX YKCKABATOPOB
Ha TYCEHUYHOM XOIY

[Tokazatenu Homenknarypa

20-3122 D0-4124 20-5122A 20-6123

[Ipsimas sonara

1. BmectumocTs KoBII€ei, M3 0,63 1,0 1,6 25

2. Haubonpimmii pamuyc 6,8 7 8,93 10,2
konaunus, Rk, M

3. Haubosnbmias BeicoTa 7,3 8,2 9,65 10,2
komanus, Hk, m

4. Haubomnslnasg BeIcoTa 41 5 5,10 5,95
BBI'PY3KH, HB, M

5. Paauyc BeITpy3KU IpH 4.62 43 4,62 5,7
HanOOIbIIIEH BBICOTE nipu HB=3,7m

BBITPY3KH, RB, M

BrinyckoM MalvMH 3aHUMaroTCs 3aBobl U (GUPMBI, B TOM uncie: B Poccun — OM3 —
00beIMHEHHbIE MAIMHOCTPOUTENIbHBIE 3aBOJIbI — Ipymnmna YpanMamlxopa, BOKC —
Boponexckuit 3xckaBaTOpHbIN 3aB0oj], KoBpoBCckuii s3kckaBatopHslil 3aBoa, CAPOKCOAO —
Capanckuii sxckaBatopHblil 3aBoa, TBOKC — Teepckoit skckaBaTopHbiid 3aBoa, ATJIAC-
TEREX, DKCKO OAO — KocTpoMcCKO#i 3KCKaBaTOPHBIN 3aBOJI. 3a pyoexkom: Komatsu,
Caterpillar, Volvo, Mitachi, Daewoo. CBeieHus 0 BBITYCKaeMbIX MaIlIMHAX KaXJI0H (GUPMBI
MOXHO HaliTu B IHTEpHETE.

. DKcIUTyaTallMOHHAs TPOU3BOAUTENILHOCTh SKCKaBaTOPa OMpeesieTcs Mo
dhopmye:

I, =8*100/H ., _;m°/ cm. (4)

rae 8-KoJMuecTBO 4acoB B padoueii cMene; 100 - 00beM rpyHTa IPU pa3paBHUBAHUU, M
H Bp.- HopMma Bpemenu B yacax Ha 100 m rpyaTa (EHuP 2-1)
. KonmuecTBo skckaBaTOpOB ompezensercs mo Gpopmyre:
N = UcyT./Ha.*K; (5)
rae U CyT.- CyTO4YHas HHTEHCHBHOCTD pa3paboTKH IPYHTA, B M / CYT.
I1 . - 9KCILTyaTaLHOHHAS CMEHHAS IPOM3BOIUTEILHOCTD SKCKABATOPa, M° / CM.;
K-konnuecTBO CMEH B CyTKax, 2.

U cyT. = U yec. / 20; (6)




rie U Mec.- MecAYHast HHTEHCHBHOCTh Pa3pabOTKH IPyHTa, M /Mec.; 20 - KONHYECTBO
pabouux HEH B MecHIIE.

Bb160op aBTOCAMOCBAIOB ISl TPAHCIIOPTHPOBKH IPYHTA

Bri0op Mapku aBTOcamMocBalia 3aBUCHT OT MapKH 3KCKaBaTopa (€MKOCTH KOBIIA).
[TorpeGHOCTH B aBTOCAMOCBaIaX M pEKOMEHAyeMasi IPy30MoIbEMHOCTh aBTOCAMOCBAJIOB B
3aBHCHUMOCTH OT IPOHU3BOIUTEIFHOCTH SKCKaBaTOPOB MPUBEICHBI B TaOIHIIE 4.

Tabnuna 4. [Torpe6HOCTH B aBTOCAMOCBaNax JijIsl 9KCKaBaTOPOB

DkckaBarop ¢ KopiioM | I'py3zomoabsémuocTs | UHCIIO aBTOCAMOCBAJIOB MPU JATBHOCTH BO3KU,KM
BMECTUMOCTEIO, M® aBTOCaMOCBaa, T
1 2 3 5
0,5 5 4 6 7 10
1,25 5 7 11 14 18
25 10 7 9 10 12
25 27 4 6 7 8
4,6 27 5 7 9 13

[Tocne onpenenenus TpedyemMoi rpy30n0AbEMHOCTH aBTOCAMOCBaJIa (CBEEHHUS O
BBIITYCKAEMBbIX MAIlIMHAX MOKHO HaiiTu B lHTepHeTe), moabupaeTcs Mapka aBTOCaMOCBaa, B
MOSICHUTENBbHYIO 3aIIUCKY BBIIMMCBIBAETCS TEXHUYECKAS XapaKTEPUCTUKA.

Br100p, onpeesieHue NPOM3BOAUTEIBHOCTH U YHCJIA CKPENEePOB

Ckpenepsbl pelHa3HAYa0TCS JIJIs1 TOCIOMHOT0 Cpe3aHus, epeMelieHus, MOCIONHOM
OTCBINIKH, pa3paBHUBAHUS M YACTUYHOTO YIIJIOTHEHUS TPYHTOB. B OCHOBHOM NPUMEHSIOTCS NPU
CTPOMTEILCTBE KaHAJIOB, pa3pad0TKe KPYNHBIX KOTJIIOBAHOB, KAPbEPOB U OTCHIIKE IUIOTHH.

Bo BpeMms aBUKEHHU CKpellepa KOBII OIy CKaeTCsl, BPE3aeTCs HOXKOM B TPYHT U
3anonHsercs. [locne HaroNMHeHns KOBII IIPUIIOJHUMAETCS U TPAHCIIOPTUPYETCS K MECTY
BBITPY3KH. Pa3rpyskaercs KOBII OPOKUIbIBAHUEM BIIEpE UM Ha3al (CBOOOIHAs BBITpY3Ka),
WM TOCPEICTBOM CIEMAIbHBIX MPUCIIOCO0IEHUH (IPUHYIUTENbHAS BBITPY3Ka).
BrIChImaromuics rpyHT pa3paBHUBACTCS HOXKOM.

Bb160p eMKoCTH KOBIIIAa CKpernepa 3aBUCUT OT PACCTOSHUS ITEpEMEILEHUs TPYHTa
(paccTosiHUE OT Kapbhepa 10 BO3BOAMMOI0 HHKEHEPHOr0 coopykeHus). PanionansHoe
paccTosHuE NEPEMEIEHUS TPYHTA [UIsl CKPEIIEPOB ONPEAECIEHHON EMKOCTH KOBILIA!

[Ipunensslie U NOIyNpULEIHbIE cKpenepsl Hanboee 3¢ (HeKTUBHBI IIPH
TPaHCIOPTUPOBKE IpyHTa Ha paccTosiHue 10 1000 MeTpoB, caMOXOIHBIE — HA PACCTOSIHUE 11O
3000merpoB. TexHnYecKHe XapaKTEPUCTUKU CKPENepOB MPUBEAEHBI B TabIHLIE 5.

Tabnuma 5. BeiOopouHas HOMEHKJIATypa CKperepoB

Mapka ckpenepa

[Ipunennoro CamoxomHOro
Ennnuia -
Tokasarens  psvepenns o 11320 | 71326 13-23 | A3-1111 J3-11 A3-32 | A3-13
(- ' ' ' i
(J1-498), |(11-523), i
S41A), (510) [s37w| L E Ho1567)| (1:392)
333 | A3-20A [HC-77C )




(/1-569)
BwmectumocTb M3 3 6,7 10 15 8 9 10 15
KOBIIIA
[Iupuna M 19u2,1| 2,59 2,80 2,90 2,72 2,72 2,90 2,93
3axBara
I'my6una « 0,2 0,3 0,3 0,35 0,3 0,3 0,3 0,35
pe3aHus
Tommuna « 0,3 0,35 0,5 0,55 0,55 0,55 0,45 05
OTCHIIAEMOr0
cios
MoOIIHOCTE kBt (;1.c.) | 55 (75) (79 (108)| 132 [221(300)| 158 (215), 132 177 |265 (360)

(180) (180) (240)

Macca T 2,75 7 9,2 16 19 20 34
cKpernepa

Texuuueckas u OKCIITyaTaluOHHAA IIPOU3BOAUTCIIBHOCTU U KOJIMYCCTBO CKPCIICPOB

ompenenstorcs no Gopmynam (4),(5) -ams pacuera skckaBaTopoB. [locne BpIOOpa MaIInHBI

TCXHUYCCKAsA XapaKTCPUCTUKA BBIIIHUCbIBACTCA B MTOACHUTCIIbHYIO 3alIUCKY.

Bp100p NpoM3BOANTEIBHOCTH M KOJIMYECTBA KATKOB

Yunoraenue I'PYHTA 3aBUCUT U OT TOJIIUHBI YIINIOTHACMBIX CJIOCB U OT UM CJIa ITPOXOA0K.

Tonkue cnon natot 6oee paBHOMEepHOE yIuloTHeHHe. [1oBbIlIeHre Yncia TpoXo0K MOBBIIIAET

U TUIOTHOCTh. BHauasne HHTEHCUBHO, HO Mociie 4 -6 TPOXOA0K HHTEHCUBHOCTH MaJIaeT, a Iocie
10-12 mpoxoaok - mouTH npekpamiaercs. HeodxoanMoe 4ncio mOBTOPHBIX POXOJI0B

YCTaHABJIMBAETCS MO ONMBITHOMY YIUTOTHEeHU0. OOBIYHO 3TO 6-8 pa3. Beibop Tuma kaTka

MMPOU3BOAUTCA B 3aBUCUMOCTH OT BUJId I'PYHTA:

. Hecpsi3Hbie rpyHTHI - TIaKNME KATKU, TOJIMMHA cios yruiotHeHus 0,1+0,15

M 3a 610 IMpOXOOO0K. CYH_IHOCTI) 9TOro crnocoba — YIUIOTHCHHUEC 3a CUCT CUJIOBOI'O

BO3JCHUCTBUS HA I'PYHT B I€CPpUOJ ABUKCHUS KATKaA. ITo MCPC IBUIKCHHUA KaTKa B KaXK 10U

TOYKEC I'PYHTA IMIPOXOAUT BOJIHA HaprDKeHI/Iﬁ U 11oJ, AeCTBUEM HaHpH)KeHI/Iﬁ IMPOHUCXOOUT

MEpCrpymninrupoBKa 4aCTHUII. Katku ¢ rIaaJKMuMu BaJlbHIaMH UMCIOT HauOoIbIIEE

pacnpoctpanenue. [IpenmyniecTBo —mpocToTa KOHCTpYyKIMH. HegocrtaTku —

HEpaBHOMEpHas Iepeaava HalpsHKeHUH Ha TPYHT U

HCPABHOMCPHOCTDH YIIDIOTHCHUSA B IPEACIax TOJIIIH.

. CBsi3HBIE TPYHTHI - KyJIa4KOBBIE€ KaTKH, ToyuHa cios 0,3+0,8 m 3a 45
MIPOXO/0K (TskKesble KaTKH) U 3a 8+10 npoxonok (serkue katku). CyImHOCTb —

YILIOTHEHUE (TeperpynnupoBKa 4acTUI) 3a CYET MOBBIIIEHHOr0 JaBJICHUS 10| KyJauKoM

(] ITHeBMaTHUECKHE KATKH MNPUMCEHAIOTCA KaK IJId YIINIOTHCHUA CBA3HBIX

TPYHTOB, TaK U HECBA3HBIX, KATKH ABJIAIOTCA YHUBCPCAJIbHBIMU,; KOJIMYECTBO IMTPOXOAO0K

4-6. [Ipu nepBBIX NPOX0JaxX, KOrja IPYHT HAaXOAUTCS B PHIXJIOM COCTOSIHUM,

nedopmariis MTHEBMAaTUYECKOM MIMHBI IO CPAaBHEHUIO C JedopMaliueil rpyHTa He

Oosnp1Ias, MO3TOMY paboTa MTHEBMATUKH MOA00HA KeCTKOMY Kojecy. [IHeBManHbI

HUMCHOT 6OJ'H)IHyIO rjiomanab KOHTAaKTa € IOBCPXHOCTHIO 'PYHTA U 9Ta IJIOIAAb

3arpy’KcHa 3HAYUTCIIbHO PABHOMEPHECEC, YTO IMTOBBIIIACT 3(1)(1)6KT YIUIOTHCHMUA.




BI/I6pOKaTKI/I IIPUMCHAIOTCA JIA YIINIOTHCHHA HCCBA3ZHLIX 'PYHTOB U

KaMeHHOW Habpocku, ToimuHa cios 0,5 2 M, 4 npoxoaku. CyIHOCTh YIIJIOTHEHUS —
MEepErpynnupoBKa YacTULL 32 CUET UX KOJI€OAHU, BEI3BAHHBIX BUOPALIMOHHBIMU

MamuHaMy. MamuHbel BUOPAIIMOHHOTO JIEHCTBHS COOOIIAOT TPYHTY YacThIe

KosiebaTesbHble IBUKeHHs. CBSA3M MEXy YacTULlaMU pa3pyluatorcs. M3-3a ux pazHbIX

CUJI UHEPLIUHU U UMITYJILCOB IPOUCXOJUT B3aUMHOC IMEPEMECIICHUC U 0oree KOMITaKTHAs

yKJIa/Ika —yIJIOTHEHUE.

B Ta6m/1ue 6 NPUBOIAATCA TEXHUYCCKUE XapaKTCPUCTUKU KATKOB UJIM CBEACHUS O

BBIITYCKACMBIX MAallIMHAX MOYXHO HalTH B I/IHTepHeTe.

Tabnuna 6. BeibopouHast HOMEHKJIaTypa OT€UE€CTBEHHBIX KaTKOB

Monens [lokazarend
KATHA Macca IhapaEa | CEOPOCTE Huametp | Tomme | Yecmo HacToTa

oe3 VIIOTEAE | padodad/TpaHCcHo | BATEOEE | Ha MIpPOXOI0OE | KonmeOaHHA

Damn'c MOH OpT. VILIOTH | DO CASTY

Damn MOJIOCED ALMOTO

CI0g
T M M/CER I'm
CaMOXOIHEIR ¢ [TIAJHHNME BATBIAME
JOv-30 5,58 1.8 0.76/2.17
Ov-485 | 9/12 1.85 0-1.8/1.8
OV-40A 1118
Ky nagropsie
OV-26A |39 1.8 14 0.2-0.22
27 02176 |4 1.4 0.2-0.22
TIpHUeMHEIE HA OPEEMOINIHEAY
Iv-30 4/12 5 22 1469 0.25 8-10
JIV-304A | 6/25 2.6 1469 0.35 8-10
[IoTVIpHIeNHEE Ha THEBMOITHHAY
OV-37B | 13/2275 | 2.8 3/8.3 0.25 5-8
Ov-21 27.8/36, | .08 4.2/03 0.43 6-8
C aMONOIHEIE HA THEEMOIIEHAY
OV-31A |84414 [19 o377 0135
Ov-29 2330 222 Jo 6.4 0.15
[IpHIENHEEE BHOPAIHOHHELS
A-4 38 1.3 0.1-0.15 | 5-8
A-12 11.8 2 0.235-0.4 |6-8
CaMox0oIHEIE ¢ BHOpAHEH

OvV-34A 11520 0,857 |0.3-0.83 52
Ov-47b | &/8 12 0.42-1 88 1.6 30
IV-38 13/16 2 0-1.84.45 2540

DKCIUTyaTaliOHHAs TPOU3BOAUTENLHOCTh M KOJMUECTBO KATKOB OIpeensercs mo GopMmynam

(4),(5) - nns pacuera sxckaBaropa. ITociie BbIOOpa MaIIMHBI TEXHHYECKAs XapaKTEPUCTHKA

BBIITUCBIBACTCS B ITIOSACHUTCIIbHYIO 3alIMCKY.

Br10op pacyeTa NpoM3BOIUTEIBHOCTH H KOJIMYeCTBA 0y 1b103¢POB

Bynbio3epsl npeacTaBisioT coO0i 3eMIIepOHHO-TPAHCIIOPTHBIE MAITMHBI ITUKJIMYHOTO JICHCTBUS,

BBITIOJHAIONIME OIEPALMU 110 PE3AHMIO, IEPEMEILEHUIO, Pa3rpy3Ke U yKiIaake rpyHta. OHu
MIPEICTABISIOT COOOM I'yCEHUUHBIM WM KOJIECHBIN TPAaKTOP, 000PyA0BaHHbIN BIepear pabouum

OpraHoMm — yIpaBJEICMBbIM OTBAJIOM C HOXKOM B HIDKHEN 4acTH.



OO6sacTh pUMEHEHHUs (CaMOCTOSITENIbHO): Pa3paboTKa BBIEMOK /10 2 -X M, BCKPBIIITHBIC paOOTHI,
MJIAHUPOBKA TIIOMIA/IEH U OTKOCOB € 3ajokenueM n10l:1,75, obpaTHble 3ackinku. B koMiiekce ¢

JpyTrUMHU MalliHaMu: paboTta B 3a0051X €

OKCKaBaTopaMH, pa3paBHHUBAHUC I'PYHTA B HACBIIIAX. B Ta6J'II/IHe 7 MNPUBOAUTCA TCXHUYCCKAA

XapaKTepucTruka Oyba03epoB (CBEEHUS O BBIITYCKAEMbIX MAIlIMHAX MOYKHO HAWTH B

WnTepHere), Oyaba03epsl A1 pa3paBHUBAHUS TPYHTa BBIOMPAIOTCS. HA TYCEHUYHOM X0y .

Tabnuna 7. BeibopouHasi HOMEHKJIaTypa OTE€UE€CTBEHHBIX OYJIb/103€pOB

Mapza MomHocTE IabapuTsl 0TBATA
IEETATENA, kBT JlmisEa. M Bricota. M
J3-29 39 2.50 0.8
I3-101A ] 2.86 1.03
J3-53 50 3.2 3.2
J3-27 118 1.1 1.1
J3-33 133 3.36 1.2
J3-132-1 243 4.55 1.7
J3-141XT1 368 4.8 2.0

:‘)KCHHyaTaHI/IOHHaﬂ MMPOU3BOAUTCIBHOCTD U KOJIMYCCTBO 6ynbz[03ep0B OIpCaACACTCA 110

dbopmymam (4),(5)-ans pacuera sxckaBaTopa. [lociie BbIOOpa MaIiHbl TEXHUYECKAs

XapaKTEePUCTUKA BBIITUCHIBAETCS B MOSICHUTEIbHYIO 3aIIHCKY.
* BeiBOoa 110 pacyéTy KOMILIEKCHOW MeXaHU3alluM:
3.1.3 Texnosornueckast KapTa Ha BO3BEJE€HUE TPYHTOBOI O MH)KEHEPHOI'O COOPYKEHUS

TexHOIOrMYECKOC IMPOCKTUPOBAHNEC MOXKET OCYHICCTBIATHCA [0 HCCKOJIBKUM
HampaBJICHUSAM B TOM YUCIIC - pa3pa60TI<a CITOCOOOB BEIITOJIHEHUS CTPOUTECIIBHBIX ITPOLECCCOB C

HCIIOJIb30BAHUEM UMCIOIIUXCSA MaTCpualioB, KOHCprKIII/Iﬁ N MEXaHNU3MOB B KOHKPETHBIX

MCCTHBIX YCJIOBHAX ITPOU3BOACTBA.

B nanHOM mMyHKTE KypCOBOM pabOThl HEOOXOIUMO MPOPA0OTATh TOTOYHBI METOJT

BO3BCACHH 'PYHTOBOI'O MHKCHCPHOI'O COOPYIKCHUA.

HpI/I OTCBIIKEC NHKCHCPHOI'O COOPYKCHU IMPOIECChI BBIMTOJIHAIOTCA IOTOYHBIMHU

METOAaMMU. Ha Ka)I(HOﬁ M3 KapT MOCICA0OBATCIIbHO YKJIAABIBAOT, pa3paBHUBAIOT U YIIOTHAIOT

orcelnaeMele ciiou rpyHTa (Puc. 3). Cyxyro noBepXHOCTh CMAaUMBaIOT OJMBOYHBIMU
MalIMHAMHU, IIPU UX OTCYTCTBUU - PE3UHOBBIMU HUIaHraMHU. O4eHb CyXue MOBEPXHOCTH 3a CYTKU

A0 YIIJIOTHCHUA 3aJIMBAIOT BOI[Ofl, NEPCYBJIAXKHCHHBIC — MOACYIINMBAIOT U IMOKPBIBAIOT CJIOEM

CyXOro rpyHTa.

s
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Puc. 2 I[ToTounblif METO/ OTCHINKU UHKEHEPHOT'O COOPYKEHUS
Pa30uBKa rpyHTOBOTrO HHKEHEPHOT'O COOPYKEHUS HA YIACTKH — KapThI

[Tnomane yuyactka — KapThl onpenensercs mo Gopmyre:

Se=1IL,* N/ h; M*(7)

o AR,
FELLLLTLS LS

y

il



rae 11, — skcrryaTalonHas CMEeHHas MPOU3BOIUTEIbHOCTh BEAYIIIETO MEXaHU3Ma
(ckpenepa UM IKCKaBaTopa), paccuuTanHas 1o popmyle (4);

N — KOJITM4eCTBO CMEH TIPH MPOU3BOJICTBE PadOT;

h — TomuHa oTchimaemMoro ¢iiosi B M., (myHKT 3.1.2)

Jlnuna kapthl L Ha3Havaercs:

50 — 100 mMeTpoB A1 CAaMOXO/THBIX KaTKOB;

710 200 MeTpoB [J1s1 HPULIETTHBIX KaTKOB.

[upuna xaptel By onpenensercs mo hpopmyie (8):
B =S« / L« ; M. (8)

Pa30uBKa rpyHTOBOI0O MH)KEHEPHOTO COOPYKEHUS Ha KapThl BEAETCS HA OTMETKE OepMbl
WU TTIOCEepe/InHe BBICOTHI, eciii 0epM HeT. CHavasa MHXXEHEPHOE COOpYKEeHHE pa301BaeTcs 1o
JuTHE (B MPOIOJIBHOM pa3pese), 3aTeM 0 MIMPUHE Ha ronepedHoM paspese (Puc.3)
[Ipononsuslii pazpes [lonepednslii pa3pe3 HHAKEHEPHOIO COOPYKEHUS

Zgafﬁﬂ
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Puc.3 Pa30uBka rpyHTOBOI'O COOPYKEHHS Ha KapThl

CxeMy pa30UMBKM Ha KapThl 'PYHTOBOI'O MHKEHEPHOI'O COOPYKEHHS U CXEMY JABMIKEHUS
MeXaHU3MOB (pHc.3) HE0OXOIUMO BBIITOIHUTh HA MUJUIMMETPOBOI OyMare OT pyKH WM €
IIOMOIIBIO CUCTEMBbI aBTOMATU3UPOBAHHOI'O IIPOEKTUPOBAHUS B 3aBUCUMOCTHU OT BBIOPAHHOI'O
MmaciiTaba Ha popmate A4 umm A3.
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Puc.3 KapTa oTCBINKN IPyHTOBOTO HHKEHEPHOTO COOPYKEHUS

KonuuectBo kapT npu BO3BeIEHUH IPYHTOBOT'O MHKEHEPHOI' O COOPYKEHUS 3aBUCUT OT
pa3sMepoB BO3BOAUMOI'O COOPYKEHUS.

¢ CocraBiieHHE KAJIBKYJISIUH
Kanpkynanus aBiaseTcss JOKYMEHTOM, B KOTOPOM OIPENEISIOTCS IUIAHOBBIE 3aTpaThl TPy a U
3apabOTHOM MJIaThl HA BO3BEEHUE NHKEHEPHOT0 coopykeHus. Kanbkynauus HeoOXxoquma st
OIpe/IeNIeHHs] OCIIEe10BAaTEIbHOCTH BBINOIHEHUs paboT, 00bEMOB padoT, 3aTpaT BpEMEHH
paboumXx, YUCIEHHOCTH pabouuX 1Mo MpodeccusiM U paspsaam, OlpeeIeH s Yucia CMEH,
pacyeTHOM NPOAOIKUTEILHOCTH OT/IENbHBIX BUI0B paldoT.
B nanHO# KypcoBoil paboTe KaJbKyJIALMS COCTAaBIsIeTCs 10 OCHOBHBIM BUJIaM pa0oT Ha KapTy
BO3BEJIEHHs cOOpYKeHus. /1 3Toro paccunThiBaeTcsd 00bEM KapThl:

Vikaptel = Lk * Bk * h; m3 (9)

Pacuér kanbKyISmuK TPOU3BOIUTCS B TAOIUYHON popMe, TPUMED 3aMOJIHECHUS KATbKYJISINH,
Tabiauua &:



Tabnuna 8. Kanekymsamus Ha KapTy BO3BEEHUSI HH)KEHEPHOT'O COOPYKEHHUS

Ne | ObocnoBanue | Haumenona O6béM pabot Tpynozatpatsl Pacie | Cocras
n/m | mo EHuP 2-1 HUE Yell. - 4ac HKa 3BEHA
pabor B
pyous
X
En. | Kon Ha Ha Ha Ha
U3M. | -BO en. | oob€ | en. | oOBE
en. M M
1 2 3 4 5 6 7 8 9 10
1. | EHuP 2-1-7 Pa3zpabotka | 100 | Vka 5*6 5*8 | MammHucT
rpyHTa M pTBI/ 6 paszp.-1
AKCKaBaTOP 100 MIOM. Malril
OM... Spasp.-1
2. | EHuP 2-1-28 | PaspaBauB | 100 | Vka 5*6 5*8 | MammHucT
aHue M pThI/ 6 paszp.-1
CYTJIMHUCT 100
oro
TPYyHTA....
3. | EHuP 2-1-29 | Yonoruenu | 100 | Vka 5*6 5*8 | Tpakropucr
e M pTBI/ 6 paszp.-1
CYTJIMHUCT 100
oro
TPYHTA.....
D 3
Tp

TeXHUKO — IKOHOMHYECKHE MOKA3ATEJH 10 KaprTe:

- O0uwe tpynosarpatsl - ., Tp;

- O6mras 3apnnaTa ¢ y4éToM pailOHHOT O KO3 dUIIMeHTa:
3. o6m. = 2311 *1000* Kp; py6. (10)
rae 1000- koapdurnment nadasun

- Beipa6oTka B M° Ha 1uen/cm:
B = Viapra*8/ Y. Tp; M° (11)

- 3apruiata B pyOJsix Ha 1yen/cwm:

3, = Y3, ¥1000% K,*8 /Y Tp; py6 . (12)

-Tpymo3aTpaThl B 4ei.- 4ac. Ha | M° pa3paGOTAHHOrO H yJIOKEHHOro B 'PYHTOBOE HHKCHEPHOE

COOPYKEHHE:




Tp=> Tp;/ Viapm ; 4ei.- uac. (13)

- 3apruiata Ha 1 M° rpyHTa:
B im = 230 ¥1000* K,/ Vieapn 5 py0. (14)

[Iponssectu nposepky pacuéros TOII:
B* 311 im — 3“ 5 pyﬁ. (15)

B 3aBepmiennn nynkra 3.1.3 Heo6Xx0o1uMO npopaboTaTh OCHOBHBIE MOJI0KEHUS T10:
e KoHTposro kadecTBa Mpou3BO/ICTBA 3EMIISIHBIX PaloT;
e Texnuxe 0e30MacHOCTH MPU MPOU3BOACTBE 3EMIIHBIX PalboOT.

3.2 TexHo10rus Bo3BeaAeHUsI 0E€TOHHOI0 HHKCHEPHOI'0 COOPYKECHUA

B maHHOM myHKTE Ta&TCs KPAaTKOE ONMMCAHUE TEXHOJIOTHH BO3BEIEHUS 0€ TOHHOTO
UHXEHEPHOI'0 COOPYKEHHSI, OUePEAHOCTH BO3BEACHUSI 3JIEMEHTOB COOPY>KEHHSI, 0COOEHHOCTH.

CTpouTebHBIN MPOIECC 0 BO3BEICHUIO MOHOJIHUTHBIX JKEJIe300€ TOHHBIX

KoHcTpykunii 1 HHKEHEPHBIX COOPYKEHUN COCTOUT U3 3aT OTOBUTEIBHBIX U
MOCTPOCYHBIX MPOIECCOB, TEXHOJIOTHIECKU M OPTaHU3AIMOHHO CBSI3aHHBIX MEXKIY COOOM
IIOCPE/ICTBOM TPaHCIHOPTHBIX ONEpalvii. 3ar0TOBUTENBHBIE MPOLIECCHI COCTOST U3 ONepaluil Mo
M3TOTOBJICHHIO ONATyOKH, apMaTypbl, COOPKH apMaTypHO-0MaayOOdHBIX OJIOKOB,

[IPUTOTOBJIEHUIO 0€TOHHOM cMecu. K mocTpoedHbIM mpolieccaM OTHOCST: MOHTaX
ornaiayOKu U apMaTyphl, YKJIaJKy U YIUIOTHEHHE O€TOHHOM cMecH, yXoJ] 3a 0€TOHOM B Ipolecce
€ro OTBEPJICHUS, Pa300pKy OnaxyOKH Mocye TOCTHKEHUSI OETOHOM TpeOyeMoi MPOYHOCTH.

3.2.1 loacuét 06bEMOB OETOHHOTO COOPYKEHUS

. BeraeptuTth B Macmrade mornepeuHoe cedeHne OE€TOHHOT O MHKEHEPHOT 0
COOPYKEHUSI, IPOCTABUTH pa3Mephl, Pa30UTh CEUCHUE Ha MPOCTHIC TE€OMETPUICCKUE
¢urypsr. Ilogcuntars 00IIYyIO MIIOIAh U YMHOXKUTH HAa CTPOUTEIBHYIO JIIUHY
COOPYXKEHHUS, TIOITYIHB 00BEM V COOPYKEHHS:

V= (S +S,+S3) * L; m° (16)

rae Sy, Sy, Sz - momanu puryp, m°

L — nmuHa 6ETOHHOTO COOPYIKEHUS, M.

[Tpu cnoxxHOM KOH(PUTYpauy OETOHHOTO HHKEHEPHOTO COOPYKEHUS HITH €T0
AIIEMEHTOB, 00BEM KaXK/I0T0 3JIEMEHTA PACCUUTHIBACTCS OTACIBHO, @ 3aTEM CKJIAIBIBACTCS:

V=Vi+Vy+ Vst.....(17)

HaubGoiee ynoOHbIH crtocod pacyéTa 00bEMa OETOHHOT'O COOPY)KEHUS, TAOJIMYHBIH.

[Tpumep pacuéra nmpuBenéH B Tabmure 9.



Ta6muma 9. Pacuér 005EMOB 6ETOHHOT'O COOPYKEHUS

DIEMEHT COOPYIKEHHUS

AJIEMEHTAa COOPYKEHUs

Cxema nomnepeyHoro ce4eHust

IToxcuer oObeMa diieMeHTa, M3

[Tonyp

"

1820 »*

Bono0Ooiinas niura

20712 m?

>V

3.2.2 Pacuér npou3BOAUTEIILHOCTH OETOHHOT O 3aBOJIa

o TpeOyemast MecsiuHasi MHTEHCUBHOCTh OE€TOHUPOBAHMSI OIIPEEISIeTCs 110

dhopmyre:

Umec, = V/T; m°/mec. (18)

rae V- 00beM OETOHHOIO COOPYKEHUS;

T- mupexTuBHBIN cpok B Mecsinax (mpuaumaercs mo CHull 1.04.03-85).

e IIpoM3BOIUTEIBHOCTE GETOHHOTO 3aBOJA B M>/4ac OIIPENENseTcs 10 hopMyIIe:
I16.3. = (Umec * Ku )/(¢ * M); m*/aac * 24; Mm%/ cyr, (19)
rie U Mec. - MecsdHast HHTEHCHBHOCTb OSTOHMPOBAHMS B M° / Mec.
M - gucno pabounx yacoB 3aBoaa B Mecsll (480 gacon),

KH - koo dunrenT HepaBHOMEPHOCTH OeTOHUpOBaHHUs, paBHbIH 1,3-1,4;

¢ - ko3 unmeHT ucmonp3oBaHUs pabodero BpeMeHu 3aBoja, paBHsIi 0,9;
24 - KOmM4ecTBO pabOYMX YaCOB B CYTKH.

o TumnoBoii 6eTOHHBIN 3aBOJ IUKIUYHOTO AEHCTBHSI BBIOMPAETCS B COOTBETCTBUU C

pacueroM no tadsmuel0:

Ta6muua 10. Beibopounas HoMeHKIaTypa OeToHOCMecuTeNei

Mapka u EMKOCTb Yacoas Cyrounas Tpebyemoe dakTHuecKas
OeToHOCMecHTeeH MIPOU3BOIUTEIBHOCTD KOJIMYECTBO MIPOHU3BOAUTEIH
TIPOU3BOIUTC]IE OeToHOCMecHTeNeH
B JIUTPax HOCTh B m¥cyt (I1 cyr). HOCTb B MY/CYT.
V4 M / uac. - I16.3.cyT.
CB-161 - 500 10 200 [16.3./Ic=Nnp | Nmp*200
CB-91b - 750 125 250 [16.3./lc=Nnp | Nmp*250
Cb-10B - 1200 25 500 [16.3./Ic=Nnp | Nmp*500
Cb-150 - 2400 32 640 [16.3./Ilc=Nmp  |Nmp*640

[Ipumedanue: N mp. - IPHHATOE KOTUIECTBO OETOHOCMECUTEIEH.




[Tpu BEIOOpE OAHOTO U3 TPEX BAPUAHTOB CIEAYET YUECTh, YTO KOJINYECTBO OETOHOCMECUTENECH
JKeaTellbHO UMETh He MeHee 2-X U He Oosiee 8-10 mTyk, a Takke 4To0b! hakTHUecKas
MPOU3BOAUTEIBHOCTh OETOHHOT0 3aB0/1a OblIa OJIMKE K TPeOyeMOid.

3.2.3 Bbi0op 1 pacy€T KOMILJIEKCca MEXaHU3MOB /Il IPOU3BOACTBA OETOHHBIX PadOT
Pacuer BoIIONHAETCS HA THE3I0 WM JIMHUIO 0 TOHOCMECHTEIEH [IUKIMYHOro neicTBus Ha 1, 2 1
3 3ameca, pacuérbl 3aHocsTCs B Tabsmiry Nel 1 (TaGnuiy BeIMOHUATE Ha popmate A3):



Ta6mma Nel 1. KoMmmiekcHast MexaHu3arusi OSTOHHBIX padoT

beronocmecurens ABTOCamocBan banps beronoyknanouyHsiii IIpume
KpaH
YaHHe
Komna | O6sem | Macca |Tpe6.rpy3onoaséMHOCTE, | Mapka| @aktid.| Kosg-1 Tpe6.00wem, | Mapka| @aktn| Macca Macca | Tpeb, |Mapka|®akriu.| Koad-
3aMecoB, TPy30I |rpy3010 V6.1p. M° TIOpOXKHEH .| rpy3on HCIIOJTb
3aMECOB| /3 3 |3aMEcoB, I'p.tp.a . TPYIKCH OH | 1y onrpy TPY30IL | 5opann
OJIbEMH |IBEMHOCTH, 0obweM,| OanpH, |O6ambu My, 0CTh OJIbEMH q
HIT. m3 T T OCTb Kr.a. V6.0., 0 o
M. My T. T. I'p.1p.K. Py
I'p.d.a. I'p.¢.x. |OAPCMH
OCTH
Kr.x.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1
2
3




e (OOnem 3ameca:
V5= Z* Npp * K pux; M° (20)
rae Z - eMKOCTh IPUHITOr0 OeToHOCMecuTe sl B iuTpax (tadiuma 10);
NIp — OpuHATOE KOJIMYECTBO OETOHOCM ECUTENEH;
K BbIX. - K03 punMeHT BbIxo/1a O€TOHHON cMecH, paBHBIN 0,67.
e Macca 3ameca:
m,; = ps* Vs 5 1. (21)
r7e: ps - 00beMHast Macca OCTOHHOM cMmecH, paBHa 2,4 T / M*.
+ BrpiOop aBTOCAMOCBaTa
Tpebyemas rpy3onoabeMHOCTh aBTOocamocBania I'p.Tp.a, paBHa Macce 3ameca, 1o Hel
BBIOMpaeTCcs MapKa caMocBajia 0 €TOHOBO3a, TaK YTOOBI:
I'p.tp.a<TI'p.¢p.a
rae: I'p.¢p.a - pakTudeckas rpy30n0beMHOCTh, O€peTcsl U3 TEXHUYECKOH XapaKTepu CTUKU
aBTOCaMOCBaJla, MapKy aBTOCaMOCBaja O€TOHOBO3a BbIOPATh 10 METOANYECKUM YKa3aHUSAM I10
BBIOOPY MEXaHU3MOB WM HalTH B MIHTEepHeTE .
KoadpdunmenT rpy3onoabeMHOCTH aBTOCAaMOCBaa:
Kr.a =Ip.Tp. a/I'p.d.a.; (0,7+1) (22)
e BrpiOop 0anbu:
Tpebyemblit 00bEM Oaibu paBeH 00BEMY 3aMECOB, II0 KOTOPOMY BbIOMpaeTcst Mapka 0aJibu, Tak
YTOOBI:
Vo.1p. < VO6. .
Mapky 6anpu BeIOpaTh 1o Tabmuie 12 nau Halitu B IuTepHere. Macca nopoxkHel 06aapu
OepeTcs U3 ee XapaKTepUCTHKH.
e Macca rpyxeHoit 6aapu:
Myp. = My. + My T. (23)
r7ie my; - Macca MopoXHen Oaabu.
M;. - Macca 3aMecoB, T .
Tpebyemas rpy3onoabeMHOCTb kKpaHa I'pTp.K. paBHa Macce rpyeHoi 0aibH.
Tabmuna 12. TexHnueckas XxapakTepucTika 0anen 11 yKiaaaku 0eToHa

ITapameTpsl Hunuaapuueckue 6aapu OnpokuHble (KOBILOBEIE) OaabH
EMKOCTEIO, M®
bI-8 BI'PY-6,4 | T-103 8,0 6,4 3,2 16
Emkocts, M® 8,0 6,4 3,2 8,0 6,4 3,2 1,6
Bricora B MM:
C TpaBepcoi 5406 5150 3545 5800 5660 5000 4000
0e3 TpaBepchl 4264 3350 2240 4030 4340 4000 3250
Macca 6ajpu, T. 4,778 3,3 1,697 2,85 2,782 1,32 15
3aBon «DNEKTPOIIUT Ctp. Kpacno- | bparck- 3es- «DHepro-
H3TOTOBUTEND MaIliH . .
Camapa SIPCK TICCTPOM | TACCTOM | Texmamn)
TromeHB . o
r3CCTPOit Bomxckuit




Kpan 1111 6eTOHHPOBaHUS HHKEHEPHOTO COOPY KeHHS

Bribupaercs u3 pacuera oXBaTa HHXEHEPHOI'O COOPYKEHMSI KaK IO IIUPUHE, TaK U 110 BBICOTE,
IIPU BBICOTE /10 25 M. BBIOMPAETCs T'yCEHUYHO- CTPEIOBON MJIM ITHEBMOKOJIECHBIN KpaH, pU
BbIcOTE O0Jsiee 25M. — GallleHHbIH, TOPTAIbHBIN UM THEBMOKOJIECHBIN KPaHHBl.

Onpenenenue TpeOyeMoil BBICOTHI MOAbEMa KPIOKa KpaHa 1o (hopmyIie:
chp. ™. — hl + h2 + h3 + h4; M. (24)

rae: hy - paccTosHUE OT FOJOBKH peibca KpaHa (JJ1s1 OallleHHOTr0 KpaHa) UJIM OT 'PaHu
T'YCEHHIIBI (JIJ1s1 TYCEHUYHOT 0 KpaHa) /10 Bepxa 0ETOHUPYEMOT0 COOPYKEHHUS, M.;

h, - BeicoTa Oanpu - 4-4,5 MeTpa (110 TEXHUYECKOH XapaKTepUCTHKeE);

hs - 3amac mexxay Bepxom onayoku u Hu3om 6aaen - 0,5-1 m.;

h4 - KOHCTPYKTHBHAsI BRICOTA 3aXBAaTHBIX YCTPOMCTB 1-2 MeTpa.

. Omnpenenenue TpedyeMOro BblIeTa 11l TyCEHMYHbIX H THEBMOKOJIECHbBIX
KPaHOB!
LKp.Tp. = Bmmc. coop. +C+ a; M. (25)

rjie: Bum,coop, - IIMPUHA UHXXEHEPHOI'O COOPYKEHUS, B M.;

C - 3amac MEeXJ1y KpaHOM M COOPYKEHUEM, PaBHBIN 1 M.;

a - PacCTOSIHME OT OCH BPALLEHUS NepeIHeN I'paHu I'yCEHMIIbI (1715l TYCEHUYHBIX KPAHOB)
WM TpaHu ynopa (715 THEBMOKOJIECHBIX KPaHOB), PaBHOE 2M.

. Ormpenenenne TpeOyEMOro BbIIeTa I OAMIEHHBIX H MOPTATBHBIX
KPaHOB!
I—Kp.Tp. = Buu. coop.cT C+A/2; m. (26)

1€ Buux. coop.~ IMPUHA IUIOTUHEIL, B M.

C - 3aI1aC MEKIYy KPAaHOM U COOPY’KEHHEM, PaBHBIN 1 M.

A - mIMpyHa NOJKPAHOBBIX IyTel, paBHast 10Mm,

ITo pacuernbiM mapamerpaM Hyp, 1p. U Lip.1p. BBIOMpaeTca T kpana. TexHndeckue
XapaKTEPUCTUKU KPaHOB BbIOPATh 10 METOAUYECKUM YKa3aHUSAM 110 BHIOOPY MEXaHU3MOB UJIH
MOKHO HaiiTu B HTepHeTe. [1o BRIOpaHHOMY KpaHy BBIIIMCBIBAETCS €ro Mapka B Tabmuny 11 u
paccuuThIBaeTcs (hakTHUecKasi Ipy30M0AbEMHOCTb KpaHa Ha TpeOyeMOM BBLIETE METOIOM
MHTEPHOJIALUU:

I'p.gx. = I'P.max. — 1—‘pmin.): ( L max. - I—min.) * (Lmax - I—Tp.)+ I'pmin.; (27)

rae I'p. max-, I'P. min., I'P.g.x. - TPY30IIOABEMHOCTS KPaHa MaKCUMaJIbHas, MUHUMaJIbHAS U
dakTuueckas;
L ., L max, L min. - BBUIET KpaHa, TpeOyeMblil, MaKCUMAIbHBII U MUHUMAJIbHBIN, M.;
. KoaddunueHt ncnons30Banus rpy30MoabEMHOCTH KpaHa:
Kr.k. = I'p.tp.x./ I'p.¢p.k.; (0,7+1)



rie I'p.rpx. - TpeOyeMas rpy3010/bEMHOCTb KpaHa.
I'p.¢.x. - pakTHUECKasd IPy30101bEMHOCTD KPAHa.

ITo npuHsATOMY BapMaHTy BbIOOpa MeXaHU3MOB (10 TadJuie 11) BLINUCHIBAIOTCS
NOJIHbIEe TEXHMYECKHE XapaKTePUCTUKHU MPUHATHIX MeXaHU3MOB. /lajiee npousBoauTca
pacyéT KoJMYecTBA 0ETOHOYK/IAJ0YHBIX KPAHOB H AaBTOCAMOCBAJI0B 0€TOHOBO30B.

. MecsuHas KOMIUTIEKCHAs TPOM3BOIUTEILHOCTh OETOHOYKIIAJ0YHOT0 KpaHa

omnpenensiercs mo Gopmyne 28:

II k.mec. = 0,7 * n * V, * KB.; M/ mec. (28)

rae 0,7 - noas BpeMeHu, KOTOPYIO KpaH pacXoJyeT Ha ykiaaky 6etoHa. Kpan npu cBoeit
pabote kpome 6eToHa oAaeT onaiayOKy, apMaTypy, 3aKJIagHble YaCTH, Ha 4TO OH pacxoayert 0,3
pabouero Bpemenu, 0,7 BpeMeHHU UAET YKIAJIKy OCTOHA.

N - 9K CJIO LIUKJIOB B MECALAX, IO ONbITY CTPOUTENHCTBA Psia HHKEHEPHBIX COOPYKEHUN
MO’KHO NPUHUMATD:

- JI71s1 IOPTaJIbHO-CTPETIOBBIX M OaleHHbIX KpaHoB paBHO 3600 IUKIIOB / Mec.

- 1715 TyceHn4HbIX - 3800 muKIoB / Mec;

- 1711 THEBMOKOJIECHBIX KpaHOB (pupMbl «JInbxepp» - 4200 1uxios / mec.

V, - 00eM OeToHa B 0aabe B M.

KB. - k0o3Qpuunent, yautsiBaromuii paboTy KpaHa 1o BpeMeHH B TeUEeHHE Mecslia,
paBHbIii 0,8.

. KonmuecTBo 6€TOHOYKIJIAJOYHBIX KPAHOB:
N =I16.3.mec. / Il k.mec.; miT. (29)

rae: [16.3.Mec. MecsiuHast MPOU3BOAUTEILHOCTh OETOHHOTO 3aBO/IA;

116.3. mec. = I16.3.cyT * T; M/ mec (30)

rye: [16.3.CyT — CyTOYHAS IPOU3BOIUTENBHOCTS M°/CYT, IPUHATOr0 BAPHAHTA OETOHOCMECHTEIS
n3 Tadmmue! 10;
T - KOJIMYECTBO pabouux JHeH B Mecsle, paBHOe 20 THAM.
. KonmdecTBo aBTOCAMOCBAIOB /I TPAHCHOPTUPOBKHA OETOHHON CMecH
ornpezaenseTcs mo Gopmyiie:

Na = (Il 6.3.uac/ V;)* (2L / Ucp.) +t B +t3) + 15 (31)

rae: [16.3.9ac - yacoBas MpoOM3BOUTEILHOCTh OCTOHHOTIO 3aBO/IA B M>/uac., MPUHSATHIA BapUaHT,
tabmma 10;

V, - 00beM OETOHHOI cMecH B caMocBaje i 0ajne (1mo tadmuie 11, BhIOpaHHBIM
BapHaHT, M.



Ucp. - cpennsisi CKOPOCTh MAIIMHBI B KM/4ac, MOXKHO ITpuHUMaTh 20-25 kM/4ac.

t B, t 3. - BpeMsl BBITPY3KH U 3aJCPXKKH B IIYTH B JOJIAX Yaca. MOXXHO IPUHUMATh 5 MUH.,

T.€. 0,08 yaca Ha KaXAyI0 ONepaluio.

L - manpHOCTH TpaHCIIOPTUPOBKH O€TOHA (TI0 PACIOJIOKEHHIO OETOHHOT'O 3aBO/IA), KM.
Y4uThIBasi, 4TO aBTOMAIIIMHBI PA0OTAIOT MO 2-X CMEHHOMY rpaduKy, a OETOHHpPOBaHUE
UJIET KPYTIIOCYTOYHO, KOJIMYECTBO aBTOMAIIIHMH B MapKe, C y4eTOM K0P pHuIineHTa
WCIOJIb30BaHUS MapKa JOJDKHO OBITh PaBHO:
Na.k. = 1,5 N/0,65; (32)

Br16op tuna BubpaTopa 1715 YIJIO0THEHUS OETOHHOM cMecH

HpOI/ISBO,}II/ITCH 10 Ta6J'II/II_[e 13 B 3aBHCHUMOCTH OT YaCOBOH IMPOU3BOJUTCIIbHOCTHU

OETOHHOIO 3aB0O/1da, KOTOpPasAa CPpaBHUBACTCA C 4acoBOM MPOU3BOAUTCIIBHOCTBIO 11O O6”beMy OeroHa

AJI1 OIIpEACIICHHOI'O THUIIA BH6paT0pa.

Tabmuna 13. BeibopouHast HOMeHKIaTypa BUOPaTOpOB

Tun Ocanka |IIpomomKxuUTEeNnbHOCTh Tommuna Panuyc Yacosas
BUOpaTopa | KOHyca, |BHOpHpOBaHUS, CEK. pabouero ciosi, | IeHCTBUSA, CM. | IPOU3BOUTEILHOCTD
CM. CM.
ITo ITo o6bemy
miIonagu |0erona, M
CII0SI, M?
1 2 3 4 5
H-50A 3-6 30 20-30 40-55 30 4-8
H-86 A 3-6 30 30-40 30-45 30 6-9
C-825 3-6 30 20-30 40-55 30 4-8
C-826 3-6 30 20-30 30-45 30 6-9
BPIII 1-3 15 50 — 120 60
ITaxer 1-3 — 100 — 100 100

Texumueckas IpOU3BOAUTCIBHOCTD BBI6paHHOFO BH6paT0pa BBIITU CBIBACTCA ITOJIHOCTBIO.

e Ompenenenre KOIMYECTBA BUOPATOPOB:

NB = [16.3.yac/(ITB*K); mt (33)

re: [16.3.4a¢ - 4acoBasi IPOU3BOAUTEIBHOCTh GETOHHOTO 3aBOJIA, M°/Jac.

I1 B. - yacoBas MpOM3BOAUTEIHLHOCTh BUOPATOpPA (CM. TEXHHUECKYIO XapaKTEPUCTUKY), M faac.
K - koadduuuent, yuutsiBaromuii mpoctou - 0,7-0,75.

e BbiBoA N0 pacyéTy KOMIJIEKCHOM MEXaHU3ALMU:

3.2.4 CocraBlieHH€ TEXHOJIOIMYECKOM KapThl Ha OJIOK O€TOHUPOBAHUS

[Ipu yknanke 6eToHA B MH)KEHEPHOE COOPYKEHHE OOJIbII0E 3HAUEHUE UMEET MOHOJIUTHOCTD,

OTCYTCTBHE TPEILUH, TI03TOMY OETOHHOE MHKEHEPHOE COOPYKEHHE Pa30UBAIOT HA OTJENIbHbIE




4acTH, TaK Ha3bIBaeMbI€ CTPOUTEIIbHBIE OJIOKH, KOTOpbIe OETOHUPYIOT OT Hauaja U A0 KOHIa 6e3
nepephIBa.
BricoTy cTpouTensHoro 6110ka, T.€. BEICOTY sipyca 0OBIMHO Ha3HAYAIOT B mipenenax 1,5-9 m.,
yale BCero 3 MeTpa.
CriocoObl pa3pe3ku HHKEHEPHOTO OETOHHOTO COOPYKEHUS (MJIOTHHBI) HA OJIOKH

e CIIEPEBSI3KON CTPOUTENBHBIX NPOAOIbHBIX BOB - H ni. 1o 50-60 meTpos.

e crosOuaras - H . >50-60 merpos.

e MHHBIMH Ojokamu B i <25-30 mMeTpoB, apouHbIe MJIOTHUHBI.
Pa3mepsl 6510k0B TOIDKHEI 00ecrieunBaTh 3(pPeKTHBHOE OCThIBaHUE O€TOHA, YI00CTBO
YCTAHOBKHU apMaTypbl U OMaTyOKH JOJDKHBI OBITh YBSI3aHBI C TPOM3BOAUTEILHOCTHIO OETOHHOTO
3aBojia U OETOHOYKJIAJOYHBIX KPAHOB, paOOTAIONIMX Ha TaHHBIH OJI0K.
KoHcTpyKTHBHBIH 610K, T.€. 6JI0K OT OHOrO J1e(hopMalliOHHOrO 1IBa A0 APYTOro M OT BEPXOBOM
710 HU30BOM T'paHu, pa30MBaIOT HA CTPOUTENbHBIE OJIOKU B TOM Cllydae, €Clid €ro pa3Mephbl
MIPEBBIIIAIOT MAKCUMAaJIbHO BO3MOXKHbBIE Pa3MEpPbl CTPOUTEIBHOIO OJIOKA.
Haun6onbiuryro miomaas CTpoUTEIbHOr0 OJI0Ka ONPEAEIIsoT o GpopmyJie:

Fmax = (B* L) = <I16.3.uac * (t cxs. -t Tp.) * K3/ h ; (34)

rae: B - mupuHa crpouTenbHOro 6jg0ka 0T 04HOro 1ehOpMalOHHOIO 1IBA JI0 JPYTroro Uid o
I'paHsM KOHCTPYKTHUBHBIX 3JIEMEHTOB, HAIIpUMeEp, ObIYKOB, M;

L — amuHa crpouTensHOro 6J0kKa

Jlis Ty Xux O€TOHHBIX MHKEHEPHBIX COOPYKEHUH muprHa 6j10ka B paBHa mmpune cexuuu: 10-
30 m.

I1 6.3.9ac. - yacoBas NPOM3BOAUTEIHLHOCTH OETOHHOIO 3aBO/Ia 3a BpeMsi OeCIpepbIBHOTO
OCTOHUPOBAHUA, MS/‘—IaC;

t CXB. - BpeMs IPUTOTOBJICHHSI OETOHHOM CMecH /10 Havajla CXBaThIBaHUs, OOBIYHO 2 -3 yaca mpu
HCIOJIb30BAaHUU 3aMEJINTENEN CXBAaThIBAHUS;

t Tp. - BpeMs TPaHCIIOPTHPOBaHHUS OETOHHON CMECH OT OETOHHOTO 3aBojia 710 0JIOKa, ee YKIaIKa
U YIUIOTHEHHE B yacax;

K 3. - ko3 Puuuent 3anaca, K 3. = 0,8.

h - TonmmHa yKiaapBaeMoro ciiost 0ETOHHOM CMECH, 3aBUCHT OT THIIa BHOpaTopa.

t Tp. = tu. + 2L/ Ucp.+ tB. + t3. + ti1.; uac. (35)

rje: t H. - BpeMsl Harpy3Ku aBTocamocBasia na 6€TOHHOM 3aBoJi€, Ha | 3amec, OpUEHTUPOBOUYHO 3
MUHYTHI (KOJIMYECTBO 3aMECOB 110 BHIOPAaHHOMY BapuaHTy, Tabsmua 11);

t 1. - Bpemst LukJia paboThl KpaHa, npu 10 nukiax B yac, t 1. = 6 muH. = 0,1yaca;

L, Ucp., tB., t 3. (cM. popmyiy (31) pacuera KOJIMYECTBA AaBTOCAMOCBAJIOB).

HIuprHO# cekumuu HaJo 3a1aThCsl TaK, YTOOBI 10 CTPOUTEIbHON JJIMHE UHKEHEPHOTO
COOpYKEHHUS OBLIO 11€710€ KOJIMYECTBO CEKIIMK M YTOOBI JIMHA U MM PUHA OJI0Ka OTINYAIUCh Ha
HEOOJIBIIIYIO BEIMYHHY.

Hanpumep:

F max. = 180 M2; JUTHHA TIOTHHBI L mi1. - 120 m;

Mo niuHe NJIOTHHY AeadaT AeOPMAIMOHHO - 0CAA0YHbIMU IIBAMU Ha cekuunu. Lllupunoi
cexumu 3aaawrces Be. = B =12 m., ux koaudyecTBo - 10 mryk (12 m. * 10 =120 m.)

L =F max./B=180/12 =15 m.

L =15 m., B=12 m. - oTJIH4AIOTCH BCero Ha 3 meTpa.



BrImonHuTh cxemMy pa30MBKU OETOHHOT'O MHKEHEPHOTO COOPYKEHUS Ha ApYChl U 0J0KH (B
Macirade), ¢ pacCTaHOBKOW KOMIUIEKCa MEXaHU3MOB JIJIsl OETOHHUPOBAHUSI.
e  Omnpeaeantsb 00béM padoT Mo 0JI0KY 0€TOHUPOBAHUA AJIfl PACYéTa KAJbKYJIS IUM:
e F ocH.061. - miomans ocHoBaHUs 0J10Ka OETOHUPOBAHUS:
F ocH.6.1. = B*L; m. (36)
rae B - mmpuna 6510Kka, paBHas mMpuHe ceKiuu, M L - ninuna 6710Ka, M.
e F Ook.moB.060Ka - muoniaib 0OKOBOM MOBEPXHOCTH OJIOKA:
F 6ox.noB.6.1. = B¥h*2+L*h*2, m* (37)
e Pap -Bec apmatypsl Ha OJI0K:
P ap = qap. * V 6s0ka ,1 (38)
r7e q ap- pacxoa apMatypsl Ha M 6eTona = 0,02 /m°
e VOu - 00Bem OJioka:
Voa = B*h*L, m (39)
e Paccunrarh KaNbLKYJISIUIO HA 0JI0K OeTOHMpPOBaHus B Tabauue 14:



Tabmumal4. Kanpkysnust Ha 6eTOHMpOBaHKE OJI0Ka

TexHUKO-3KOHOMUYECKHE MOKa3aTe N Ha OJIOK OETOHUPOBAHUS:

- O6mue Tpynoszarparsl - . T,

- O6mas 3apnnara ¢ y4€ToM paifoHHOT 0 Kod(hdunmenra:
30 o6m. = 2 3n ¥1000%* K5 pyo.

rre 1000- koadunuent napasmrm

- BoipaGoTka B M° Ha lden/cm:

Ob6ocHoBanue |HavmMeHnoBanue O06bem Tpymoemkocts |Paciienka CocraB
m./n | no EHuP 4-1 a00T B 4-9ac B pyo.
pabot en. KOJL Ha |Bcero BCEro Ha
U3M. el el e1. |3BeHa
1 2 3 4 5 6 |7 8 9 10
1 4-1-23, IToaroroka 100 Focu 9,6 |5x6 5-66 8x5 |beroHmmk:
cTp.82,cTpoka 1 CKaJIBHOTO M? o/ 3p.-1uen
OCHOBaHUS 100
O10Ka 0e3
apMarypbl
2 4-1-3, ctp.13, YcTanoBka 1 m? Foox. 0,33 |5x6 0-26,4 | 5x8 | IlmorHuk:
T.1, crpokal, TIJIOCKHUX TOB. 5p.-1 gen
ct. B KpYyIHOIIaHEe OJ0Ka 4p.-1 gen
JIBHBIX 3p.-1 gen
IIUTOB B
0Jt0Ke Ha
BEPTUKAIBHBIX
MOBEPXHOCTSIX
3 | 4-1-10, cTp.4l YcranoBka 1T Pap. 2-00 [5x6 1-64 5x8 |Apmatypin
UK:
T.2, apMOKapKacoB 6p.-1 gen
CTPOKa5,CT. K B OJIOK Sp.-1 gen
TIPH BEPT. 4p.-1 gen
TOJOXKEHUHU 3p.-1 uen
BECOM 2p.-1 gen
710 5 TOHH
4 | 4-1-25, cTp.89 IMomaya Ger. 100 Vo / 21 |5x6 14-32 | 5x8 |beronmmuk:
T.2,cTpoka 1, |cMecu B 100 4p.-1 yen
CT. a Onok Ganpsimu M 3p.-1 uen
MPY TIOMOIIH 2p.-3 uen
KpaHOB
5 | 4-1-3,crp.13, Pacnany6ka |1m® |F Ook. 0,12 |5x6 0-0,85 | 5x8 | IlnoTHuK:
T. 1,cTpoka3, TOB. 4p.-1 yen
cT. 8.2 OJoka 3p.-1 wen
2p.-1 yen
6 | 4-1-23,ctp,83, Vnanenune 100 F 13 |5x6 7-67 5x8 |Bberonmux:
cTpoka 3 LIEMEHTHON OCH. 1p.-1 gen
TUICHKA M’ Onoka/
BOJIOBO3/TYIII- 100
HOH CTpyéEil
XTp. Z3m.




B=V,*8/Y Tp; m°

- 3apruiata B pyOssix Ha 1yen/cwm:
30 =23, *1000* K,*8 /) Tp; pyo .

-Tpya03aTpatsl B 4eiL.- gac. Ha | M° yI0XKEHHOT0 B HH/KEHEPHOE COOPYKEHHE GETOHa:
Tp =) Tp; / Vsa; uell.- uac.

3
- 3aprutata Ha 1 M~ GeToHa:

B 1w = 330 ¥1000% K, / Vs, 5 pysb.

[IponsBectu npoBepky pacuéron TOII:
B* 311 m = 311 5 Pyﬁ-

B 3aBepmiennu nynkra 3.1.3 Heo6XxonuMo npopaboTaTh OCHOBHBIE IIOJIOKEHHUS 10:

. KonTpomto kauecTBa mpou3BoacTBa OETOHHBIX padoT;
. TexHuke 6€30MacCHOCTH ITPU IPOU3BOICTBE OETOHHBIX PadOT.
4 3AKJIIOYEHUE

B nannom paszene cogepkarcs BIBOJIbI 110 BBIIOIHEHHUIO KypCOBON pabOThI

5 CIIMCOK UCTOYHUKOB

Bo Bpemst BbIOTHEHUS KypcoBoii paboThl (ITpU MOKCKE MaTepralia) Heo0X0 1Mo
3aMuCchIBaTh CBEJIEHUS O KaXKIOM MCTOYHUKE, KOTOPBIN BaM nmoHagoomics. Bee cBenenus o
KHHUT€ HaXOJIATCS Ha TUTYJILHOM JIMCTE UJIM Ha 000pPOTE TUTYJIBHOI'O JIMCTA.

ITocnenoBaTenbHOCTh PaCHOIOKECHHUS:

B Hauaze crimcka pacnonararoTcs 3aKOHBI, YKa3bl, 3aKOHO/IaTeIbHBIC aKTHI (B
andaBUTHOM mopsiike), HopmaTtuBHas gfokymenTauus (BuuP, EHuP, CHull). lanpme —
OCTaJIbHBIE TIeYaTHbIE UCTOYHHUKH B aJI()aBUTHOM TOPSAIKE 1O (haMHUIIMH aBTOPA UM Ha3BaHUS
(ecnu aBTOp HE yKa3aH), 3aT€M METOAUYECKHE YKa3aHus. B KOHIIE ClIMCKa — AJIEKTPOHHBIE
pecypchl (Takke B al(paBUTHOM IOPAIKE).

HeszaBucuMo OT KOMIIOHOBKH HCIOJIB30BAHHBIX HCTOUHUKOB, HyMepanus CIUIOmHas (0T
MEpBOTo A0 mocieaHero Hazanus). [lepen pamunmeit aBropa uim Ha3BaHWEM HCTOYHHKA
CTaBUTCS MOPAIKOBBIM HOMep apabckuMu uppaMu ¢ TOUKOH, 3aTeM yepe3 npodes — Hayaio
3aIlUCH.
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c.5. Bnagumupckuii C.P. Mexanu3zauusi CTpOUTENbCTBAa MOCTOB: yue0.mocodue / C.P. Bragumupckuid. -
3-e u3., nepepad. u gom. — CI16: U3a-so IHK, 2009.

6. Bonkos [I.I1., Kpukyn B.S. CtpouTtenbHbple MallIMHbI U CPEICTBA MAJIOW MEXaHU3AIUH. —
M.:Axkagemus, 2010

7. Nanmnkud M.C. u n1p. OCHOBBI CTPOUTENBHOTO MPor3BoicTBa: yuel.mocodue / M.C. lanwnkun, UL A.
Mapremenko, C.I'. Ctpaganuenko. — 2-e u3a., npepad. u gon. — Pocros v/l ®ennkc, 2010

8. beronsl. Marepuansl. Texaonorun. O6opyaoBanue: crpas.u3j. — 2-¢ u3i. — M.: Ctpoiiuadopm;
PoctoB H//I; ®enuke, 2008.

9. CnpaBouHMK Mactepa-ctpoutelisi: cripaBoyHuk / CumonoB 10.®D. u np. - PoctoB v//1: ®ennkce, 2008.
10. IlepmsakoB B. b. KommekcHast MexaHu3anus ctpoutenscTsa. — M.: Beicmasiikona, 2005.

11. Tenemes B.U., Barun H.W., Mapuayk A.H.,IIpon3BoactBo ruaporexandeckux pador. Yacts 1.
YueOHuk 11 By30B. — MockBa: M3narenscTBo ACCOIMaiK CTPOUTEILHBIX BY30B, 2008.

12. TexHONOTHSA CTPOUTENBHOTO Mpon3BoACTBa : yuel. [locoOue st cryn. Beicul. y4ue0. 3apenenuii / . k.
Cokonos. - 3-e u3n.,crep. - M. : M3narensckuii neHTp «Akagemus», 2008. - 544 c.

13. http://www.complexdoc.ru - ToOKyMeHTbI, OTHOCSIIIUECS K TPOSKTUPOBAHHUIO U CTPOUTEIBLCTBY
TOHHEJIEHN, METPOIOIUTEHOB.

14. http://www.gidrofirm.ru - mpoekTupoBaHe, CTPOUTEIbCTBO U IKCILTyaTaIUs THIPOTEXHUISCKUX
COOPYKEHUU U CUCTEM.

15. www.econom.nsc.ru - BupTyasjabHast 3KOHOMHUUECKast OnbamoTeka.

16. http://www.stroytech-ms.ru/news.aspx - cTpouTenbHas MalnHa, TEXHUKA, 000pYyI0BaHHE.



