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TexHo10rud ¥ OPraHu3anus BO3BEACHHUS BbICOTHBIX 3JaHUI M3 MOHOJIMTHOIO KeJIe300eTOHA!
Metoauueckoe ykazaHue K BblmonHeHHI0 PI'P no nucnuruimbae «TexHonoruss u opraHu-3anus
BO3BEJICHUSI BBICOTHBIX M OOJIBLICTIPOJIETHBIX 34aHUM U coopyxkenuit» /Coct. W.B. IlerpoBa. —
Yeboxkcapsr: YU (D) MITY, 2020. 36 c.

MeTtoanueckoe yka3zaHHE COOTBETCTBYIOT TIOCYNAapCTBEHHBIM OOpa30BaTEeNbHBIM CTaHIApTaM
crenranbHOCcTH 08.05.01. CTpOUTENHCTBO YHUKAIBHBIX 3JaHUM U COOPYKEHHI MO CHelUaanu3aiuu
«CTpOUTENBCTBO BBICOTHBIX U OOJIBIIECTIPOJIETHBIX 3AAHUNA U COOPYKEHUID)

N3noxeHa MeToIuKa MPOEKTUPOBAHUS OCHOBHBIX 3JIEMEHTOB IPOEKTa MPOU3BOACTBA PabOT
(IIITP) Ha G6eTtoHHBIE (>k€€300€TOHHBIE) PaOOThI MPU CTPOUTEILCTBE BBICOTHBIX 3JaHUI M3 MOHOJIUT-
Horo >xene3oberoHa. Paccmotpensl: gopma, coctaB u conepxanue [II1P. IlpuBenens! wutrocTpanu-
OHHbIE, PACUETHbIE U CIPABOYHBIE MaTe€pHalibl, OOJEeryaroye CTyJeHTaM MPUHITHE T'PAaMOTHBIX HH-
KEHEPHBIX PELICHUH.

Meronuyeckoe yka3zaHue MpEeAHA3HAUYEHO [UIsl CTYJIEHTOB 4-5-To Kypca CHenualbHOCTH
«CTpOUTENBCTBO YHUKAIBHBIX 3[aHUH M COOPYXEHMI» OuYHOW (OpMbI OOyUYEHMS, H3ydaro-IIHX
JUCHMIUIMHBL crienuanu3aiuu  «CTpOUTENbCTBO BBICOTHBIX U OOJBIIENPOJIETHBIX 3JaHUM U co-
OpPYXEHUI» M JUIUIOMHHUKOB, pa3padaThIBalOIUX MMPOEKTHYIO JTOKYMEHTALMIO Ha BO3BEACHUE BBICOT-
HBIX 37aHUI U coopykeHuil. OHO MOXeT ObITh KCIIOJIb30BAHO B OPTraHU3ALMSX, pa3padaThbIBAIOLIUX
MIPOEKTHI IPOU3BOJCTBA PalOT.



BBEJAEHHUE

[lenpro BbImoOMHEHUs HaHHOW PI'P sBnsiercst yCBOEHHME CTyAEHTOM KIIHOUYEBBIX
MOJIOKEHUN TEXHOJIOTMH BO3BEJICHHS BBICOTHBIX MOHOJUTHBIX U COOPHO-MOHOJUTHBIX
3nanuil Ha ocHoBe TpeOoBanuii CtpoutensHbix Hopm u [pasun (CHull), psaa npyrux
HOPMATHBHBIX JOKYMEHTOB, a TakXe pa3pabOTKa OCHOBHBIX JJIEMEHTOB MPOEKTA
npousBozcTBa padot (I1I1P) Ha 6eToHHbBIE (3keNe300€TOHHBIC) PAOOTHI.

CoBpeMeHHas TEXHOJIOTHSI CTPOUTEIHCTBA MOHOJIUTHBIX 3JaHUI MpeycMaTpu-
BaeT TPU CUCTEMbI UX BO3BEJICHUSA:

1. CreHoBast — BO3BOJSTCS CTEHBI U IJ1aIKUE TIEPEKPHITHUS;

2. KapkacHast — BO3BOJSITCS CTEHBI, KOJIOHHBI U 0aJI0UHbIE TIEPEKPHITHUS,

3. CMemaHHast — BO3BOJASITCS CTE€HBI, KOJIOHHBI U 0€30a710UHbIE TEPEKPBITHUSI.

Cornacno CI148.133330.2011 Opranuzanusi CTpOUTENIBCTBA (AKTyaIM3UPOBAH-
Has penakius CHull12-01-2004), B cocrap I1IIP Ha BBIMONHEHWE OTICIBHBIX BHIOB
paboT BXOJST:

— TEXHOJOTMYECKUE KApPThl MPOU3BOACTBA padOT IO MOHTAXKY ONalyOKH, yCTa-
HOBKE apMaTyphbl, YKJIaJKl OETOHHOW CMECH, BBIICPKUBAHUIO OETOHA M CXEMBI Olepa-
LIMOHHOTO KOHTPOJIsi Ka4eCTBa, JaHHbIE O MOTPEOHOCTH B OCHOBHBIX Marepuaniax, Io-
nydabpukaTax, KOHCTPYKIHUSAX U U3JETUAX, a TAKXKE HCIOJIb3YEMbIX MaIlMHAX, MpPH-
CIIOCOOJICHUSIX 1 OCHACTKE;

— KaJICHJApHBIH IJ1aH NPOU3BOICTBA paldoT;

— CTPOUTEJIbHBIN T'€HEPANIbHBIN IJIaH 00BEKTA;

— TOSICHUTENIbHAs 3alKCKa ¢ HEOOXOAMMBIMU pacyeTamMH, OOOCHOBAHUSMU U
TEXHUKO-D)KOHOMUYECKUMU NOKA3ATEISIMH.

B cocrae PI'P pa3pabarpiBatoTCsi B CTPOTrOi IMOCIEAOBATEIIBHOCTH BCE
yKa3aHHbIC BbIIIE pasneibl. Pa3mensl, oTpaxkarolue OCOOEHHOCTHM BO3BEACHUS MO-
HOJIMTHBIX KOHCTPYKLMHN 3/TaHUN M COOpPYKEHHI, OMHUChIBalOTCs Oosiee moapoOHo. He-
00X0/IMMbI€ TIPYU BBIIOJTHEHUHU MPOEKTA CIIPABOYHBIE MAaTE€pPUaNbl IPUBOAITCS B TEXHU-
YECKOW M CIIPABOYHOM JINTEPATYPE MO CTPOUTEIILCTBY.

OCHOBOI 11711 TPOEKTUPOBAHUSI POU3BOJCTBA PAOOT AOKHBI OBITh MHIYCTPU-
albHbIE METOJbl MX BBINOJIHEHUS, KOMIUIEKCHAas MEXaHHM3alus U MOTOYHOCTb CTPOU-
TEJBHBIX MPOLIECCOB, TPUMEHEHNE HOBBIX TEXHOJOTUM, KOHCTPYKIIUI U MaTEPUAJIOB.



1. CocrTaB ¥ nocjie10oBaTeJIbHOCTL BhinmojiHeHnus PI'P

PI'P BritouaeT cieayromme OCHOBHBIE Pa3/IeIibl:

— aHaJIM3 KOHCTPYKTHMBHO-IUIAHUPOBOYHOI'O PELICHUS 3[1aHUS M ONpE/ETICHUE
00bEeMOB pabOT, OCYIIIECTBISIEMbIN 110 JaHHBIM 33/IaHUS;

— BBIOOP 3(PPEKTUBHBIX OMATYyOOUHBIX CHUCTEM C MOCIEAYIOLIUM COCTaBICHHEM
onanyOOUHBIX YEepPTEXKEW I YCTPOMCTBA KOHCTPYKTHBHBIX 3JIEMEHTOB, Pa3pabOTKOiM
crenu(uKauil Ha OCHOBHBIE 3JIEMEHTHI ONAIYOKH M PEIICHHUEM XapaKTEPHBIX Y3JIOB
COEIMHEHHUSI OTaTyO0UHbIX IIUTOB, BPDEMEHHOTO KPEIUICHHS U BBIBEPKHU OMAITYyOKH;

— pacueThl MOTPEOHOCTH B MAaTEPUAIbHBIX M TPYIOBBIX pECypcax;

— pazzaen OpraHu3alMOHHO-TEXHOJOTUYECKOT0 MPOEKTUPOBAHUS, BKIIOYAIOITUN
ornpeJieieHUe palMOHAIbHON CXEMbI pa30MBKU THUIIOBOT'O 3Ta)Ka Ha 3aXBaTKU, TEXHOJIO-
MY MOHTa)Ka OMaayOO4YHBIX CUCTEM, apMUPOBAHUS, YKIIAJKU U BbIACP>KUBAHUS OETOHA.
Ha ocHOBaHMM NPHUHATBIX PELICHUN W 33JJaHHBIX CPOKOB BO3BEICHMS 3[aHUS yCTAHAB-
JMBAETCAd TEMII BO3BEJEHUS TUIIOBOTO 3TAKa U YUCIEHHOCTb OpHUrajbl (3BEHbEB) HC-
noJHuTENeH paboT, OCYHIECTBISIETCS pa3padoTKa JAeTadbHOTrO rpaduka MPOU3BOJICTBA
paboT Ha ITaxKe;

— paszell, BKIIOYAIOMIMI OMMCAaHuE OCHOBHBIX MEPOIPHUSATUI MO KOHTPOIIIO Ka-
YEeCTBA apMaTYPHBIX, OMATyOOUHBIX U OETOHHBIX padoT;

— pa3zel, BKIIOYAKOMNUNA OMUCAHUE OCHOBHBIX TEXHOJIOTMYECKUX MEPONPUATUI
[0 YCKOPEHHBIM METOJaM TBEpPACHHUS OETOHA C Y4YETOM 3aJlaHHbIX KIMMATHYECKUX
YCIIOBHU;

— (parMeHT CTPOUTEIBHOTO I'€HEPATILHOTO IJIaHa Ha MEPUOJ POU3BOACTBa Oe-
TOHHBIX Pa0dOT C MPUBS3KON PACIONIOKEHHS OAIlICHHBIX KPAHOB M APYTHX MAIIUH U Me-
XaHU3MOB, PEUICHUSMU 10 PA3MEIICHHUIO 30H CKJIAJUPOBAHUS MATEPUAJIOB, IUIOIIAJ0K
JUTs iprueMa OETOHHOM CMECH, OUYMCTKH, PEMOHTA U YKPYITHUTEIBHONW COOPKH OMaryOKu
U T.IL.;

— CBOJHBIM Ipauk MPOU3BOACTBA padOT HAa HAJ3EMHYIO YacCTh 3/1aHUS C B3aU-
MOYBSI3KOM CMEXHBIX CTPOUTEIBHO-MOHTAXXHBIX pa0OT BO BPEMEHH;

— Ppa3zell ¢ ONMCaHUEM OCHOBHBIX MEPONPUITHI MO TEXHUKE O€30MaCHOCTH.

B cooTBeTCTBUM C yKa3aHUSIMU MPENOJaBaTesis, OTAEIbHbIE pa3leibl TPyNIu-
PYIOTCSl KaK TEXHOJOTMYecKas KapTa Ha BBIIOJHEHHE OETOHHBIX padOT HAa THUIIOBOM
staxke win Kak 35eMmeHTsl [II1P. KonkpeTHoe conepkanue nepedrcieHHbIX pa3IesioB U
UCIIoNb3yeMble (hOpMalibHbIE MPUEMbl 0(DOPMIIEHHS] TPUHUMAEMBIX PEIICHUIN pacKphl-
BAIOTCSl HUXKE.

B Xozne BBINTOJIHEHHS ITPOEKTa PEKOMEHIYETCSl MTPUAECPKUBATHCS TOM MOCIIENO0-
BaTEJIbHOCTH BBINIOJHEHHUS Pa3/IeNIoB, KOTOpas 3aJlaHa JaHHBIMU METOJANYECKUMH yKa-
3aHusIMU. OHAKO CENYEeT YYUTHIBATh, YTO MPU MPOECKTUPOBAHUM TEXHOJOTHMU CTPOH-
TENbHBIX PabOT MOCIEI0BATEILHOCTh MPOSKTUPOBAHUS OJHO3HAYHO HE YCTAHOBJICHA U
3aBHCHUT OT MHOTHUX OOCTOSITENbCTB. Tak, HapuMep, €ciu 3aJaHbl CPOKU BO3BEACHUS
3/1aHUsI, TO B OCHOBY pEIICHUI OyJeT 3aJ0KeH MPHUHIMI O€3yCIOBHOTO BBIMOIHEHUS
pacyeTHOro TemIa BO3BEJICHHS KOHCTPYKIMI U MPOSKTUPOBAHUE LIETECO00PA3HO HAUM-
HaTh C MPOPaOOTKHU Tpaduka pabOT Ha TUMOBOM dTaxe. [Ipu 3alaHHOM KOJIUYECTBE
onaJlyOKM HamOOJBIIEr0 BHUMAHWSA HA HAYaJbHBIX ATanax MPOEKTUPOBAHUS TPeOyrOT
pelIeHus BOIPOCOB BbIOOPA 3aXBATOK U OMPEIEICHHS TEMITOB EPECTAHOBKH OMATyOKH
1o 3axBaTkaM. B psje ciayyaeB B kKauecTBE ONpeesonux GakTopoB MOT'YT BBICTYNATh



MPUHSTHIC BAPUAHTHI MEXaHU3AIUHA PAa00T, KOHCTPYKTUBHBIE OCOOEHHOCTH HCIIOJIb3Yye-
MOi1 onanyOKu H T.1. B peanbHOM NMpOU3BOJICTBE BCE 3TU CBSI3U U yCIIOBUS JIEUCTBYIOT B
COBOKYITHOCTH, YTO JIEJIAET CaMy MPOLENYypPy OpraHU3alrOHHO-TEXHOJIOTHYECKOTO MPO-
E€KTUPOBAHUS CIOKHBIM U HEPOPMATILHBIM MPOIECCOM.

[Ipuctynas k paszpaboTke Toro wiM uHOro pasuena PI'P, cmemyer, pemras
YaCTHBIE BOIIPOCHI pas3zieia, BHUMATEIBHO CIEAUTH 3a TEMHU IOCIEICTBUSIMHU, KO-TOPHIE
MOTYT BBbI3BaTh IPHUHATHICE PEUICHUS HA BCH OPraHU3ALMOHHO-TEXHOJIOTMYECKYIO
CTPYKTYpPY pa0oT. B psizie cimyuaeB 3T0 CBSI3aHO C niepepadOTKOM (MHOTIa BeChMa CYIIIe-
CTBEHHOH) MH(POPMAIIMOHHOTO COACPKaHUA PaOOThl, HAKOTUICHHOTO Ha TMPEABITYIIHNX
sTanax pa3padOTKU MPOEKTa.

2. N3ydyeHue apXUTEKTYPHO-IJIAHUPOBOYHBIX H KOHCTPYKTHBHBIX 0COOEHHOCTE
30aAHUSA

Bemmonnenne PI'P  cimenyer HauumHath € U3YYEHUS  ApXUTEKTYPHO-
MJIAHUPOBOYHBIX U KOHCTPYKTHUBHBIX PEIICHUN B COOTBETCTBUH C 3aIaHUEM (KOHCTPYK-
MW CTEH, KOJIOHH, MEPEKPHITUI, TIEPETOPOJIOK, JIECTHUYHBIX Mapiiei u T.1.). Heobxo-
JUMO YTOYHHTH IEJIECOO00PA3HOCTh MPUMEHEHHUSI COOPHBIX KEJIe300€TOHHBIX JJIEMEH-
TOB U WX KOnm4yecTBO. B 3amanusix Ha BeimonHeHue PI'P mpeaycMoTpeHsl pa3iindHbie
BAPUAHTHI KOHCTPYKTHUBHBIX PEIICHUN 30aHUN:

— C MOHOJINTHBIMU BHYTPEHHUMU U HAPY>KHBIMU CTCHAMU,;

— C MOHOJIUTHBIMU BHYTPEHHUMH U COOPHBIMH JBYXCJIOMHBIMH KEIE300€TOH-
HBIMU Hapy>KHbIMU CTE€HAaMH, a TAKXKE CTEHAMU U3 MEJIKOLUTYYHBIX 3JIEMEHTOB C yTEIl-
JIATEIIEM;

— €O COOpHBIMHU, COOPHO-MOHOJIUTHBIMU U MOHOJIUTHBIMH MEPEKPHITUSIMH.

OTxaenbHbBIEC EPETOPOAKH, CAHTEXKAOUHBI U JIECTHUYHBIE MapIld BO BCEX BapH-
aHTax 3aJaHuil — cOOpHBIE (TUTICOKAPTOHHBIE, THUIICOIUTOBBIC, KUPIIUYHBIC, U3 Pa3JINy-
HbIX 050K0B). [lociie u3yueHust 3aanus B COOTBETCTBUU C MPUHATON OMaIyOOUHOM CH-
CTEMOM CTYJEHT pa3pabaThiBacT ONaayOOUHBIN IJIaH TUIIOBOTO A3Ta)ka B MaciiTade
1:100 nim 1:200.

[1naH BBIMTOTHAIOT B CIEAYIOLIEM MOPSIIKE:

— TPOBOJSIT OCHOBHBIE OCEBBIC JIMHUM 3/1aHUS,

— HAHOCAT KOHTYPhI HAPY>KHBIX U BHYTPEHHUX CTEH, KOTOpbIE OYAYT BBITIOIHE-
Hbl U3 MOHOJIUTHOTO OETOHA, C yKa3aHHWEM PAacCIIOJIOXKEHHUS MPOEMOB; COOpPHBIE KOH-
CTPYKIIMHY HA IUJIAaHE HE MOKAa3bIBAIOT;

— Ha IUIaHE BBIYEPUYMBAIOT KOHTYPHI ONATYOKH B BHUJIE MPSMBIX JTUHUN, 0OpaM-
JISTFOIIUX CTEHBI C 00X CTOPOH.

Ha otnenpHOM nucTe Oymaru B TOM e MaciiTa0e BRIUEPUMBAIOT TUIAH TiEpe-
KPBITHI, HA KOTOPOM TOKAa3bIBAIOT PACKIIAJKy COOPHBIX IUIUT TMEPEKPBITHHN I Ba-
puaHTa co COOPHBIMU TEPEKPBITUSIMH, a IMITPUXOBKOW OTMEYAIOT MOHOJIUTHBIC WIIN
COOPHO-MOHOJIUTHBIE YUACTKH (I10 COTIIACOBAHUIO C PYKOBOJIUTEIEM TPOEKTA).



Jns yCcTpoMCTBa NEPEKPBITUN JKUJIBIX 3JaHUM MOTYT HPUMEHATHCS MHOTOIY-
CTOTHBIE K€J1€300€TOHHbIE TaHEIN C KPYTIbIMU MyCTOTAaMHU TOJIIUHON 220 MM U IIU-
puHoit ot 0,6 10 2,4 M 1 niposeToB ot 2,4 1o 7,2...9 m (c unTepBasioM depe3 0,6 M).
CrutoniHble MaHeau 0ObIYHO U3rOTABIMBAIOT PA3MEPOM «HA KOMHATY» C ONMUPAHUEM T10
KOHTYpy. Tonuuna naneneit ot 120 go 160 mMm, mmpuna ot 2,4 10 4,2 M C UHTEPBAIIOM
0,6 M, nmuHa 3,6 M, 4,2 m 1 ot 5,1 10 7,2 M ¢ uHTEepBasioM uepes 0,3 m.

Pa3mepbl COOpPHBIX Kene300€TOHHBIX CTEHOBBIX 3JEMEHTOB MNPUHHUMAIOT TIO
IJIaHy TUIIOBOTO TaXa C YYETOM €r0 BBICOTHI.

Ha ocHOBe 3aiaHus W BBINOJHEHHBIX YEpPTEKEH COCTABIAIOT CHELM(PUKALNH
MOHOJHUTHBIX ((hopma 1) u cOopHbIX (hopma 2) xKene300€ TOHHBIX HIEMEHTOB.

OObeM MOHOJHUTHBIX U COOPHBIX KEE300€TOHHBIX 3JIEMEHTOB OIMpEIesIeTCs Ha
BCE 3/IaHHE.

KonuvecTBO NECTHUYHBIX MapIIel U IUIOMAA0K ONPENEISIOT B COOTBETCTBUU C
IIJIAHOM UM KOJIMYECTBOM 3TAKEH.

®opma 1
Crnenudukanus MOHOJUTHBIX KEI€300€TOHHBIX 2JIEMEHTOB Ha TUIIOBOM ATax
Ne| Haszsa- | Map-| Pa3mepsr (0e3 | O0sb- Pa3mepsr O6bvem| Konu- O6beMm
HUE Ka BBbIUETA TPOE- eM mpoemMa, MM npoe- | uectBo | OeToHa, M
anemMeH- | 6eto- MOB) aJ1e- Ma, M° | ai1emen-
Ta Ha MEH- TOB Ha
Ta, M STAXK
JJIN- - BbI- JJIn- - BbI- Ha 1 Ha
Ha pu- | corta Ha pu- | cota ane- ITaX
HaA Ha MCHT
1 2 3 4 5 6 7 8 9 10 11 12 13 14
HMToro Ha TUIIOBOM 3TaXK:
Ha Bce 3manue:
®opma 2
Crnernudukanusi COOPHBIX JKeJIe300€TOHHBIX JIEMEHTOB Ha TUIIOBOM 3TaX
Ne| Hazanme | Map- | Komu- Pazmep, Mmm O6beM, M° Macca, T
3JIEMEHTa Ka | 4ecTBO
JJIMHA - BBICO- OIHO- BCEX OJIHO- Ha
pHuHa Ta ro nje- | oJje- ro JTaXK
J71e- MEH- aJ1e-
MEHTa TOB MEHTa
JTa)ka
1 2 3 4 5 6 7 8 9 10 11




3. Onpenenenne 06eMOB padoT

OObeMbI paboT MO0 OOBEKTY ONPEACISIIOT HA OCHOBAaHHUH 33JaHUS Ha IPOESKTHPO-
BaHWE, BBIMOJHEHHBIX B pa3f. 1 depTexel, crneru@uKauii MOHOJIUTHBIX U COOPHBIX
KeJIe300€TOHHBIX 371eMeHTOB ((opma 1 u 2).

Benomocts 00beMOB paboT (popma 3) 3amoiHSETCS B IMOCIEIOBATEIHLHOCTH,
COOTBETCTBYIOILIEH IPOEKTUPYEMOI TEXHOJIOTHH BO3BEACHUS 00beKkTa. B KypcoBoil pa-
00Te paccMaTpuBaeTCs TOJMBKO HaA3eMHas 4yacTh 3AaHusd. CleayeT yTOUYHUTh, KaKUMH
AJIEMEHTAMHU YCTAaHABIMBAETCSl apMarypa: KapKacamMH, CETKaMH WM OTIEJIbHBIMU
crepxHamMu. Onpenensercsa Tpedyemasi Macca apMaTyphbl ISl CTEH, IEPEKPBITUN U IpY-
I'MX AJIEMEHTOB KOHCTPYKIIMH 3/1aHUS.

dopwma 3
Benomocts 00beMOB padoT
Ne | Haumenosanue npoueccos | Enununna Konnye- Konnye- [Ipumeyanue
/11 HU3MEpPEeHHs | CTBO paboT | cTBO paboT
o0bema Ha 3TAXK Ha 3J]aHHe
1 2 3 4 S) 6

4. BbIOOp THIIA M KOHCTPYKTUBHOI CHCTEMBbI ONIATYOKH

OnanyOka coCTOUT U3 COOCTBEHHO (POpMBI (OrMamyOOYHBIX HIUTOB), KPEMEKHBIX
YCTPONCTB U MOJIEPKUBAIOIINX 3JIeMEeHTOB. OnanyOka J0bKHA 00J1aaTh CIeIyIOIH-
MU OCHOBHBIMH Kau€CTBaMU: MPOYHOCTHIO, JKECTKOCTHIO, TEOMETPUUECKON HEU3MEHsIEe-
MOCTBIO (DOPMBI TIOJ] BO3JICMCTBHEM HArpy30K, CIIOCOOHOCTHIO oOecreunBaTh Tpebdye-
MOE KaueCTBO MOBEPXHOCTH OETOHA, TEXHOJOTMYHOCTHIO COOpKHU M pazdopku. Onamyo-
Ka JO0JDKHAa M3TOTOBIATBCA B cooTBeTcTBMHM ¢ TpeboBanusmu ['OCT P 52085-2003
«OmnanyOka. OOmue TexHuyeckue ycioBusa. Kiaccudukanus u oOume TEXHUYECKUE
tpedoBarus», [OCT P 52086-2003 «OmamyOka. TepMUHBI U OTIpEACITICHHSI .

[To KOHCTPYKTMBHBIM TpPHU3HAKAM OMAITyOKa IMOApA3AEIsIeTCS Ha CISAYIOIINe
THIIBL:

pazdopHO-TIepecTaBHAs /MEIKOIIMUTOBASI U KPYTHOIIUTOBAs/;

— KPYNHOOJIOYHAs;

— 00BEMHO-TIEpecTaBHAS] BEPTUKAIBHO U3BJIEKaEMasl;

— TOpPHU3OHTaJbHO-TIEpeMeIIaeMas (KaTydasi);

— CKOJIB3AILAs;

— ITHEBMAaTHUYECKas;

— HEChEMHasl.

B 3aBucumMocTH OT MaTepuanoB, U3 KOTOPBIX HM3rOTOBJIEHa omanyOka (Kpome
ITHEBMAaTHUYECKOM W HECHhEMHOI), OHa MOXET OBITh: METaJUIMYECKOH, IEePEBSIHHOM,
MJ1aCTMAcCOBOM, KOMOMHUPOBAHHOM.

PaznuuaroT yHU(UUIHUPOBAHHYIO OMAyOKYy, COCTOSIIYIO M3 IIUTOB PA3IUYHBIX
TUIIOPa3MEPOB C MHBEHTAPHBIMU KPEIUJICHUSIMUA U MOJACP>KUBAIOIIMMHU yCTPONCTBAMH,
U CTAllMOHAPHYIO /HEMHBEHTAPHYIO/ ONMAyOKYy, U3rOTABIMBAEMYIO U YCTAHABIMBAEMYIO



Ha Mmecte. HennBeHTapHast omanyOka mpUMEHSAETCS A7 ONalyOO4YHbIX (OpPM HETHUIIO-
BbIX KOHCTPYKIMW U JETAJIEH.

OaHuM U3 BaXKHEHIIMX MOKa3aTesneil onamyOKu sIBIETCS ee 000paurnBaeMoCThb
(BO3MOKHOCTh MHOTOKPATHOTO HCIIOJIb30BaHus). YeM BhIllle Moka3aTeiab o0opayuBae-
MOCTH, T€M HHUXE€ CeOECTOMMOCTh OMalyOKHM Ha €IUHUIy OoObeMa Keyae300€TOHHOM
KOHCTPYKITUH.

ObopaurBaeMOCTh ONATYOKH J0KHA OBITH HE MEHEe TPUBEICHHOM B Ta0. 1.

Tabnuna 1
MuHuManpHas 000paunBaeMOCTh ONATyOKH B IIUKJIAX
Tun onanyoxu Marepuan mamyobl [TonnepxuBaronye
Craiib Jepeso Danepa DJIEMEHTBI U3 CTaJIH
MenkomuToBas 100 70 70 200
KpymnHommuroBsas, 120 70 70 300

MOITLEMHO-TIEPECTAB-
Hasi, 0104Has

O0BbEMHO- 200 - - 300
1iepecTaBHas BEPTHU-
KaJIbHO W3BJICKAEMAs

CKoJp3smas 300 70 100 600
I'opusonTamBHO- 400 80 70 800
nepeMeniacmas

JUis cHUKeHUsl cueryieHus: 0eToHa ¢ naiay0oi u o0JeryeHus pacnaityOKu KOH-
CTPYKUMH 7O YKJIAJAKU OETOHHOW CMECH MOBEPXHOCTh NayObl MOKPHIBAIOT CIIELUAb-
HBIMU cocTaBamM (cMaszkamu). [To mpuHIMITY AeHCTBUS pa3inyaroT CMa3KH IJIEHKOOO-
pazyromue, TuIpopoOu3upyrone, CMa3Ky - 3aMEeIJIUTENIM CXBAThIBAaHUS U KOMOWHU-
POBaHHBIE CMA3KH.

CoctaB u 001acTh MPUMEHEHHUS OTACIBHBIX BHJIOB CMA30K MPUBOISATCS B CIpa-
BOYHHMKAX IO CTPOUTEILCTRY.

Tun onamyOKu BBIOMpAIOT C yY€TOM HA3HAYEHHUS 3JaHUS /COOPYXKEHUs/ U BHUIA
KOHCTPYKIMH, PYKOBOJCTBYSICb Y4eOHONW M CHPAaBOYHOUN JIUTEPATypoOll M yKazaHUSIMU
PYKOBOJIUTENS TPOEKTA.

HeunnBeHTapHas omnamyOka MOXET TPUMEHSTHCA MPU BO3BEIECHUU HETUIIOBBIX
KOHCTPYKIMH U MPHU MAJIbIX 00beMax ONalyOOUYHbIX padoT, KOra He MOXKET ObITh J10-
CTUTHYTa TpeOyemasi 000pauynBaeMOCTh METAITNYeCKOl onanyOku. [Ipu mpoekTupoBa-
HUY HEMHBEHTApHOU OMaayOKu HEOOXOJMMO MPOU3BOJIUTH PacyeT OMayOOUYHBIX dJIe-
MEHTOB 1o Metoauke, uznoxkenHo B CII 70.13330.2012 Hecyuiue u orpaxkaaroiine
KOHCTpyKImHu (akryanusupoBanHas penakius CHull 3.03.01-87). Pasmepsl onany6ou-
HBIX MaHeJed Ha3HayarT, PYKOBOJACTBYSICh ONTUMAJIbHBIM COOTHOLIEHHUEM pPa3MEpOB
CTOPOH U3 yCJIOBUH edopManuy Mpu MOHTAKHBIX U TPAHCHIOPTHBIX HAarpy3Kax.

NunyctpuanbHble METOABI CTPOUTENBCTBA 0a3UPYIOTCA HA MPUMEHEHUH WHBEH-
TapHOW YHH(PUUMPOBAHHOW ONamyOKH, aAanTUPOBAHHOM K OCOOEHHOCTSIM KOHCTPYK-
TUBHBIX PEIICHUM 30aHUM.



KOHCTpYKTUBHBIE M TEXHUKO-IKOHOMHYECKHE JaHHbIE HamOOJee pacmpocTpa-
HEHHBIX COBPEMEHHBIX YHU(PHUIIMPOBAHHBIX OMaTyOOUYHBIX CHCTEM MPUBOJATCS B CIIpa-
BOYHMKAX M TEXHUYECKOW JUTEpAType MO BO3BEACHUIO MOHOJMTHBIX 3aHui. Kaxnas
onayryooyHasi CUCTEMa BKJIIOYAET B ceOsl Ompe/ieIEHHOE KOJMYeCTBO (popmMooOpaszyto-
MIMX, TOJJEP>KUBAIOIINX, KPENEKHBIX 3JIEMEHTOB M 3allIUTHBIX MPHUCIOCOOJICHUM, He-
00XOUMBIX /1J1s1 0€3011acHOM paboThl 1aHHOM cucTeMbl. COCTaB KOMIUIEKTa ONAITYyOKHU B
Pa3HbIX OMATYOOYHBIX CHUCTEMAaX HEOJAMHAKOB BCIEICTBUE MX PA3IUYHOTIO (PYHKIHO-
HaJbHOIO Ha3HA4YEHMsI, pa3MEPOB, MOCIEI0BATEIbHOCTH YCTAHOBKH, THIA KPEIJIEHUN U
T.10. {75 yHUPHUIPOBAaHHBIX OMaTyOOK MPOYHOCTHOM pacyeT onamyOOUHbIX 3JIEMEHTOB
MOXET HE MNPOU3BOJAUTHCS, TaK KAK MPU UX KOHCTPYMPOBAHWU YUYTEHBI BO3MOKHBIE
HAarpy3ky 1 BO3JEHCTBUS.

[Ipy BO3BeNEHMH MHOTO3TAXXHBIX MOHOJUTHBIX 3JaHHMI HamOOJEe YacTo HcC-
MOJIB3YIOTCSl YEThIPE TEXHOJIOTMYECKUX METOMA, Pa3IMYaIOIIMXCS MO0 KOHCTPYKTUBHO
TEXHOJOTMYECKUM OCOOEHHOCTSIM UCIOJIB3YEMBIX CUCTEM:

— BO3BEJCHHE KOHCTPYKTHBHBIX 3JIEMEHTOB 3[JaHUIl B MEJKOIIUTOBOM pa30op-
HO-TIEPECTABHOM ONaityOKe;

— BO3BEJCHHE KOHCTPYKTHBHBIX JIEMEHTOB 3/1aHUi B KPYIHOIIUTOBOU U 0J10Y-
HOM MepecTaBHbIX OnayOKax;

— BO3BEJCHHE KOHCTPYKTHUBHBIX 3JIEMEHTOB 3JIaHUN B 0OBEMHO-TIEPECTaBHOU
TOPU30HTAJILHO WJIM BEPTUKAJIBHO U3BJIEKAaEMOH omnayOKe;

— BO3BEJICHHUE CTEHOBBIX KOHCTPYKIUI 3/1aHUI B CKOJIB3SIIIEH onanyOke.

OO0sacTh UCIONIB30BaHUS OOBEMHO-TIEPECTABHON U CKOJNB3AIIECH OMATyOKH He-
CKOJIbKO OTPaHUYEHA [0 CPABHEHUIO C MEJIKO- M KPYITHOIIMTOBON ONaIyOKOM.

Bo Bcex Tunax paz0opHO-TIEPECTABHBIX OMATyOOUYHBIX CUCTEM B KayecTBE Mep-
BUYHBIX (OPMOOOPA3YIOLIMX 3JIEMEHTOB HMCMOJIB3YIOTCS IIUTHI KAPKACHOW KOHCTPYK-
L[MH, pa3Mepbl KOTOPBIX, KaK MPaBUIIO, KPATHBI IPUMEHSIEMOMY B CTPOUTEILCTBE MOY-
mo 0,3 m (300 Mm). Menkue mUTHI YaCTO YKPYIHSIOT B OMAIyOOUYHBIE TTAHEIH C TTOCIIe-
IYIOIIEW YCTAHOBKOM MX MPH MOMOIIM KpaHa. JIJIsi cOeIMHEHUsT TPOTUBOCTOSIIUX K-
TOB CTE€H MEXay COOOHM MCIOJIB3YIOT FOpU3OHTaNIbHbIE cXBaTkH. Ilpu HEoOxoauMocTH
BBICOTY IMaHEIU MOXHO YBEJIMYUTh MPU MOMOIIM JOOABOUHBIX 3yeMeHTOoB. [[ns oma-
JTyOKU BHYTPEHHHX YTJIOB MPEIyCMOTPEHBI CHIELMANIbHBIE YITIOBBIE IIUTHI; B HAPYKHBIX
yIiax COEAVMHEHUE IMaHEJIE OCYLIECTBIISIETCS C MOMOIIBIO MOHTAXXHBIX COEAUHUTEINb-
HBIX YTOJIKOB, BXOJSAIIUX B KOMIUICKT.

B kpynHo06104HOM onagyOKe MMUTHI TPU TOMOILIY YHU(PUIUPOBAHHBIX COEAUHU-
TEJBHBIX AJIEMEHTOB COCTAaBJISIOT B 00beMHbIe OJI0KH. B 00beMHO-TIepecTaBHOM oma-
nyoke [1-o06pa3ubie win ['-00pa3Hble CEKIIMU COCAUHSIOT COOTBETCTBEHHO B TYHHEIHU
WJIU IOy TYHHENH.

KomMmmiekt onanyOKku BKIIIOUAET TaKKe KPENeKHbIE SJIEMEHTHI (CTSKKH, pacrop-
KM, 3aMKH, CTPYOILIMHBI, 38KUMbI, KJIIUHbS U T.I1.), TOJIIEP>KUBAIOLIUE IJIEMEHTHI (CTOM-
KM, TMOJKOCHI, KPOHIUTEHHBI, TPEHOTHM M T.Il.), @ TAKXX€ CPEACTBA IOAMAIIUBAHUS
(HaBeCHbIE MHBEHTAPHBIE IUIOIIAJIKH, CKJIAHbIE U MMOJBHUKHBIE JIECa, JIECTHULBI U T.II.).
B kax/10M KOHKpETHOM Cllydae COCTaB KOMILJIEKTa ONayOKH ONpeenseTcss B COOTBET-
CTBHUH C MMaCMIOPTHBIMU JAHHBIMHU ONaTyOOUYHOM CHCTEMBI.



OCHOBHBIMH 3JIEMEHTaMU KOMIUIEKTA CKOJIB3SIIEH OMamyOKH SIBISIOTCS IIUTHI
(BHYTpEHHUE, HAPY>KHBIE U YTIIOBBIE), TUIPABINYECKUE IOMKPAThI, JOMKPATHBIE PaMBlI,
pabouuii HaCTHII, KOHCOJIM, KPOHIITEHHBI, TOABECHBIEC TOJMOCTH U JIP.

Br10op To# 1 nHOM 0naayO00uyHON CHCTEMBI OCYIIECTBIISCTCS C YUETOM:

1) TEXHOJIOTUYECKOTO COOTBETCTBHS ONAIyOKH BO3BOJUMOMY OOBEKTY;

2) 5KOHOMHYECKON 3((EKTUBHOCTH MPUMEHEHHS JTAHHOTO THUIA ONaTyO004YHOMN
CUCTEMBL.

[Ipu BBIOOpE OMayOKM MPUOPHUTET CIEAYET OTAABATh TEXHOJIOTMYECKUM (hak-
TOpaM, TaK KaK IMEHHO OHU ONPEIEIAI0T TAKOE BAKHEWIIEE YCIIOBUE, KaK 00ecIeueHne
KayecTBa OCTOHHBIX KOHCTPYKLUU BO3BOAMMOro o0bekTa. Kpome TOro, oT TeXHONIOTH-
YECKOTO0 COOTBETCTBUS OMATyOOYHOU CHCTEMBbI BO3BOJUMON KOHCTPYKIIUU 3aBUCUT UH-
TEHCUBHOCTb BO3BEJCHUS 3JIEMEHTOB 37aHus, — (PaKTOP, KOTOPHIA B 3HAUUTEIBHON Me-
pe onpenensieT 3KOHOMHYECKYI0 3P(EKTUBHOCTh UCIIOJIb30BAHUS JaHHOU OnamyOoYHON
CUCTEMBI.

Takum o0pa3om, Ha NEPBOM dTale YCTAaHABIMBAIOT TEXHOJIOTUYECKUE TIPEUMY-
IIeCTBa paccMaTPUBAEMON ONMamyOOUYHON CHUCTEMBI, ONPENESAIOT YACIbHYIO TPYI0EM-
KOCTh MOHTaXa U J€MOHTaka ONaIyOKH, OLICHUBAIOT €€ TEXHOJIOTUYHOCTb.

W3 yucna TEXHONOTMYECKH IMPUEMIIEMBIX OMNaJyOOYHBIX CHUCTEM BBIOMPAIOT
Hau0oJee SKOHOMUUYHYIO 10 Pe3ybTaTaM TEXHUKO-3KOHOMHYECKOIO CPaBHEHMSI Bapu-
aHTOB.

5. PecypcHoe nmpoekTHpOBaHMe

5.1. Ilompeonocmov ¢ mamepuanvnix pecypcax

[ToTpeOHOCTh B OCHOBHBIX MaTepualibHBIX pecypcax (popma 4) onpenensercs
JUISI BCEX MOHOJIMTHBIX W COOpHBIX odneMmeHToB 3aanus mo ['DCH81-02-06-
2001T"ocynapcTBEHHBIE 3JIEMEHTHBIE CMETHBIE HOPMbI Ha CTPOUTENBHBIE U CIIELHAIb-
Hble cTpoutTenbHbie padoThl [ DCH-2001 beroHHbIe U Keae300€TOHHBIE KOHCTPYKIIUU
MOHOJIUTHBIE.
K ocHOBHBIM MaTepuanbHBIM pecypcaM OTHOCATCS OETOHHAs CMECh, apMarypa,
IIUTHI ONATYOKH /11 MOHOJIMTHBIX KOHCTPYKIIHMM; OETOHHAs CMECh, paCTBOP U AJIEKTPO-
JIbI J1s1 COOPHBIX KOHCTPYKITHM.
®opwma 4
BenomocTh NOTpeOHOCTH B OCHOBHBIX MaTE€pUaIbHBIX pecypcax

Ne | HaumenoBanue | Enunuiet | O6bem | [lapar- | HaumenoBa- | Equnaunst | Hopmer Ha | [ToTpe6
BO3BOAUMBIX | m3Mmepe- | pabor | pad | Hue matepma- | usmepe- | emunuiy | Tpeo-
KOHCTPYKLUU HHUS I'OCH | 7noB u noiny- HUS U3MepeHus| Hoe

(habpukaron KOJIH-
YECTBO
1 2 3 4 5 6 7 8 9

I'padha 2 dopmbr 4 3amomHSAETCS B COOTBETCTBUHU CO CHEIU(UKAIUSIMUA MOHO-
JUTHBIX U COOPHBIX 371eMeHTOB ((hopmbl 1 1 2) U BeAOMOCThIO 00beMOB padboT (popma

3).



OO6beMbl pabOT NPUBOIAT B eMHUIIAX u3MepeHus, npuHATeiXx B [[DCHE1-02-06-
2001. I'pader 5-8 dhopmel 4 3anonHstoT Takke o nanHomy ['DCHy, moTpebHoe koyu-
YECTBO OTPEICIIAIOT MePEMHOKEHUEM JTaHHBIX 10 00beMaM paboT u3 rpadsl 4 U HOP-
MaM pacxojia MaTepuayioB u3 rpads 8.

5.2. Onpeodenenue 3ampam mpyoa, MAUUHHO20 6PEMEHU U CHIOUMOCHIU MPYO0O3Ampam

OCHOBHBIMM HOPMATHBHBIMU JIOKYMEHTaMU IIPU OMPEAEICHUU 3aTpaT TpyAa U MalluH-
Horo BpeMeHu siBistitorcsi Enunbie Hopmer u Pacuenku (EHuP, coopuuk 4) mwmm INocy-
JIapcTBeHHbIE 3JIeMeHTHbIe cMeTHble HOpMbl ['DCH (cbopHuk 6). BemomocTs 3atpar
TpyJla, MAIIMHHOTO BPEMEHU ¥ CTOMMOCTH TPYA03aTpaT COCTaBIsIeTCs 0 opme S.

dopma 5
HOpMaTI/IBHI)IG 3aTparkl TpyJa pa60q1/1x N MalllTUHHOI'O BpCMCHU,
CTOMMOCTHB TPpyHAoO3aTpar
No | Haumeno- | En. Kon-Bo Hopma 3atpatel Bpe- | CocraB3Benamo| Hopma 3aTpatsl Tpyaa
BaHHE mM. | paboT Ha 5 Bpemernu | menu mammmH | EHuP (mpodec- | Bpemenn
npouecca BCE 3]a- E o cus, pa3pan, no I'DCH,
HHE « | TOCH, YHCIIO PabOYNX) q.-q.
M.-4.
M.-4. | M.-CM. q.-9., | 49.-7H.
1 2 3 4 5 6 7 8 9 10 11 12

MammHHOe HOpMAaTUBHOE BPEMS HA €UHUYHBINA U3MEPUTEND (B MAIMHO-YACAX )
npuBoautcs B '9CH tonbko asis paboT 10 MOHTaXy CTPOUTENbHBIX KOHCTPYKIMM. [{s
paboT, KOTOPbIE MOTYT BBINIOJIHATHCS BPYUHYIO, Tpadsl 6 1 7 He 3anonHstoT. B tex ciy-
qasx, KOrja py4Hble paOOThl BBIMOJHSIOTCS C MPUMEHEHHEM KpaHa (10 YMOJIYAHUIO),
BpeMs pabOThl KpaHa B MAaIIMHO-CMEHAX OIpEAENsieTCs] MPU COCTAaBIEHUH TpadHuKoB
MPOMU3BOJICTBA PAOOT MO BPEMEHH paOOThI UCIIOJTHUTENECH.

6. TexHo0rusi NPOU3BOJACTBA OETOHHBIX PadoT

6.1. Onpeoenenue konuuecmea u pazmepos 3axeamokK

3axBaTKu MPEACTABISAIOT COOOM KOHCTPYKTHBHBIE ()parMeHThl €TUHOBPEMEHHO
O6eToHupyembie B xoze 1-2 pabounx cmeH. HaznaueHnue 3aXxBaTOK OOBIYHO MPOUCXOUT
MPU PACCMOTPEHUU THUIIOBOTO ATaka 3/IaHUS C YYETOM OOECIEeYeHUs] YCTOMYUBOCTH U
T€OMETPUYECKON HEU3MEHSIEMOCTH BO3BOAMMBIX (hparMeHTOB KOHCTpyKuwuil. I[lpu
Ha3HAUYE€HUH 3aXBATOK PYKOBOACTBYIOTCS CIEAYIOIIUMHU MOJTOKEHUSIMHU:

— 3aXBaTKH B Tpejerax dTaxa Mo BO3MOXKHOCTHU JIOJKHBI ObITh PABHOBEITUKUMU
M0 TPYJAOEMKOCTH (OTKJIOHEHHUS MO TPYIOEMKOCTH BO3BEJEHHUS PA3JIMYHBIX 3aXBATOK HE
JOJIKHBI TTpeBbIIaTh 25%);

— HaMMEHBLIMHN pa3Mep 3aXBaTKU HA3HAYAIOT JOCTATOYHBIM JJIs1 pabOThl 3BEHA
Ha TPOTSDKEHUM CMEHBI U COOTBETCTBYIOIIMM Y4YacTKy OETOHHPOBaHUs, Ha KOTOPOM
yKJIaJiKa OETOHHOM CMeCH MTPOBOAUTCS O€3 MepephiBa;

— TPaHUIBl 3aXBAaTOK HEOOXOIMMO OMNPECNSITh B MECTax, HaMEYaeMBIX JIJIs
YCTpOMCTBA pabOUYNX M TEMIEPATYPHBIX IIIBOB; B TEX CIy4asx, KOTJIa TPAHUIIBI 3aXBATOK
MIPOXOJISIT TIO BO3BOAMMBIM MOHOJMTHBIM KOHCTPYKIIUSIM, UX CIIEyEeT YCTpauBaTh B Me-
CTax, I/Ie MPOXOAT JIMHUA MUHUMAJIbHBIX HAPSDKCHHIM;



— mpu pa30MBKe 3Ta)ka HAa 3aXBATKH HEOOXOIMMO oOecrneunBaTh ya00CTBO J0-
CTyla pabO4YMX Ha MEPEKPBITHE, IJI€ CMOHTUPOBaHA ONalyOKa, a TakKe Ha MOAMOCTH U
pabourie HaCTUJIIBI OTTATTyOKH.

Ha puc. 1 npuBeneH npumMep pa3OMBKM TUIIOBOI'O ATa)ka 3[JaHUS HA 2 3aXBATKU
U1 00ecTieueHUs] HEMPEPBHIBHOTO 1UKJIA OETOHUPOBAHUS BEPTUKAIbHBIX KOHCTPYKLUH
Y MOHOJIMTHBIX K€JI€300€TOHHBIX NEPEKPHITHUMA MPU HUCIIOJIB30BAHUU IUTOBBIX ONAJYy-
ook. IIpu »TOM moapazymeBaeTCs, UTO B PacHOPsLDKEHUN HCIIOJHUTENEH MUMEeTCsl ora-
TyOKa Ha MOJHBIN 3TaX, a IPUMEHIEMbIE CPEICTBA MEXAaHU3ALMU 00€CIIEYNBAIOT OTHO-
BPEMEHHOE BBIMOJIHEHHE Pa0OT MO YCTAHOBKE OMATyOKH M apMaTyphbl, yKIaJKe OETOH-
HOM CMECH.

Haumensiiee 4ncio 3aXBaToOK Ha 3Tax OIMpenessieTcs no popMmyiie:

Non=@0-1) + t_ /K (6.1)

rae

t., — IPOAOJKUTENBLHOCTh TBEPEHUS OETOHA N0 pacnanyOnuBaHus (IpUHUMA-
etcst 3-5 mHel) mpu HOPMABbHBIX TEMIIEPATyPHO-BIAXXHOCTHBIX YCIOBHUSAX BBIACPKUBA-
HUS U 1-2 qHS Ipy IPUMEHEHUH CPEJICTB HHTCHCU(DUKAIIMH TBEPACHHUS;

K — IIar NOTOKa, MPUHUMAETCA OT 1 10 2 nHew;

N — YUCJIO MPOCTHIX MPOILIECCOB Ha 3Ta)ke (YCTAaHOBKA ONadyOKH W apMaTyphl,
nojaya v ykiajaka 0€TOHHON cMecH, pacranyoka).

HanMeHblliee 4ucio 3axBaTOK, 0OECNEUMBAOIINX HENPEPBIBHYIO padoOTy, BHI-
paxaetrcst GopMyJIO:

N =Nk, /(x, —1), (6.2)

rae

N — HanMeHbIIIee YHUCII0 3aXBaTOK JJISl TUTIOBOTO ITAXa;

K, — IlIar II0TOKa 10 IepBoMY 3Taxy; (1-2 aus);

K, — IIar IOTOKA 10 TUIIOBOMY 3Taxy (€CIM THIIOBOW 3TaX MMEET MECHBIIMH
00beM padoT, ueM nepBbiit); npuHUMaeTcs 1-1,5 nus.
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HOCJ’IGJIOB&TGJ'H)HOCTI) " B3aMMOCBs3b pa60T Ha 3aXBaTKaX B KaHeHI[apHOfI MOACIN

HanmenoBanue BO3B€}1€HI/IE THUIIOBOI'0 3Ta’Ka B IBC 3aXBATKHU C ABYMH KOMILIJICKTa-
pador MM ONAJYOKH HA NMOJHBIH ITAK
1 | BeprukajbHbl KOH- i .
ep aJl e 0 « THIIOBOM DTAXK C 3aJIAHHBIM CPOKOM BO3BEIEHHS o] Crenyrommit yrax
CTPYKIHM:
— VYcTaHoBka onany6KH IIpouHocTh 6etona cren 1 3a-
— ApmupoBanue xBaTk# He MeHee 50% oT Ryg
— beronupoBanue ﬁ 1
P a) / . a)
— BrinepxuBanue 6) 7 i
— JleMOHTaXX OmaxyOKu /- EEEE /
2 | IlepexpprTus: 1) —e [IpouHocTh GeToHa epe-
_ | .
YcTaHOBKa OnaITyOKH B) - \ KpBITHIE | 3aXBATKH He
- .
ApMHpoBaHHe menee 70% ot Ryg
— beronupoBanue
— BrigepxuBanue i
— JlemoHTax onaixyOKu —

Puc. 1. lIpumep paz0ueHHs TUIIOBOIO ITA’KA HA /IBE 3AXBATKH U MO/ eJIb
OPraHu3alOHHO-TEXHOJIOTHYeCKOr0 IMKJIAa pador:
a) — yCTaHOBKa onaiyOku cTeH Ha 1 3axBarke; 0) — OeToHMpOBaHHE CTeH | 3aXBaTKU U ycTa-
HOBKa OMNaNyOKH CTEH Ha 2 3axBaTKe; B) — OETOHUPOBAHUE CTEH Ha 2 3aXBaTKE M YCTAaHOBKA OMallyOKu
MepeKphITHl Ha 1 3axBaTke; I') — OETOHUPOBAHNUE MEPEKPHITUI HAa NIEPBOM 3aXBaTKe W YCTaHOBKA OIa-
JTyOKM MepeKphITUii Ha 2 3aXBaTKe



[Ipu BO3BeAEHMM BBICOTHBIX MOHOJIUTHBIX /COOPHO-MOHOJUTHBIX/ 3MaHUM pe-
KOMEH/IYIOTCS CJIEIYIOIINE XapaKTEPUCTUKHU 3aXBATOK:

— mromap (o mepexpsituio) — 80...200 M’

— 00beM yKiIaJpIBaeMOTo Ha 3axBaTke 6eTona — 30...60 M,

['panulibl 3aXBaTOK HEOOXOAMMO HAHECTH Ha ONMaTyOOYHBIN IJ1aH.

6.2. Memoowt opzanuzayuu pabom

Meton opranu3am padOT 3aBUCUT OT apXUTEKTYPHO-TIJIAHUPOBOYHBIX U KOH-
CTPYKTHBHBIX XapaKTEPUCTHUK 3JaHMS, TEXHUYCCKUX CPEACTB JJIsS I0J1a4yd OCTOHHOM
CMECH, apMaTyphl U 3JIEMCHTOB ONAITYOKH, YCIOBUH OKPYIKAOIICH cpeapl (TeMIepary-
pa, BIIAXKHOCTD U T.I1.), @ TAKXKE Ps/ia TEXHOJOTHYCCKUX (PAKTOPOB.

Bo3MOXKHBIE METOIBI OpraHU3alMKM PadO0T TPH BO3BEACHUM MOHOJHMTHBIX W
COOPHO-MOHOJIMTHBIX 3JaHUN C IPUMEHEHUEM Pa3JIMYHBIX THIIOB OMATyOKH IpeACcTaB-
JIEHBI B Ta0J1. 2.

6.3. Bvloop 0cHOGHBIX MEeXHUUECKUX CPEOCME 011 MOHMAMCA COOPHBIX I/1EMEHN 08,
OnAIYOKU U OemOoHUPOBGAHUS KOHCIMPYKYUIL

OCHOBHBIMHU TEXHUYECKUMH CPEACTBAMHU JUIs OJAUU U YKJIaJIKU O€TOHHOH cMme-
CH MOTYT SIBJISITBCS:
(1 BapuaHT KOMIUIEKTa 000PYAOBAHHUS)
— MOHTA)KHBIN KpaH;
— OyHKepbl /0a/1b1/ TOBOPOTHBIE U HEMOBOPOTHBIE;
— TPY303axBaTHBIC YCTPOUCTBA;
— MHCTPYMEHT ISl YKJIQJKU U YIUIOTHEHUSI OETOHHOW CMECH.
(2 BapuaHT KOMIUIEKTa 000PY10BaAHNSA)
— MOHTAXHBIN KpaH;
— OETOHOHACOCHBIE YCTAHOBKU (CTALIMOHAPHBIE MIJIM CAMOXO/IHBIE);
— OeToHOpacnpeeNUTeIbHbIC YCTAHOBKH (CTPEJIbI);
— MHCTPYMEHT JJIsl YKJIAJIKU U YIIJIOTHEHUS! OETOHHON CMECH.
OCHOBHBIMU TEXHUYECKUMH CPEACTBAMH JIJII MOHTa)ka COOPHBIX KOHCTPYKIIHIA
U KPYMHBIX 3JIEMEHTOB ONATyOKH, IOJJa4d MATEpUAIOB U T.I. SIBJSIOTCS: MOHTAXHbBIN
KpaH; Ipy303axBaTHbIC YCTPONUCTBA; MPUCIIOCOOICHHS ISl BBIBEPKH U BPEMEHHOTO 3a-
KpEIUIEHUsT MOHTHPYEMBIX 3JIEMEHTOB; MpHUcIocoOseHus, odecneunBaromme Oezonac-
HOCTh pa0OTHI Ha BHICOTE.

6.3.1. BbIOop TeXHUYECKHUX CPEACTB IJIf MOJAAYU U YKJIAJAKH OETOHHOI cMecH

[TpuroToBieHne OETOHHOM CMECH MOYKET OCYIIECTBIATHCS HA CTAIMOHAPHBIX U
MpUOOBEKTHBIX OCTOHHBIX 3aBojax. /(s TpaHcmopTUpoBaHUs OETOHHOW cMecH OT Oe-
TOHHOTO 3aBOJIa JO0 OOBEKTa MOTYT OBITh MCIIOJH30BAaHbI aBTOOETOHOCMECHUTEIH, CIIie-
[IMaJTU3UPOBAHHBIC MAITMHBI — aBTOOETOHOBO3HI, & TAKKE aBTOCAMOCBAJIBI JIJIS TIEPEBO3-
KM TOTOBOW OETOHHON CMECH Ha KOPOTKHUE PACCTOSHUS.



Ta0muma 2

MCTO,Z[BI OpraHu3anuun pa60T ITPHU BO3BCACHUHN MOHOJIMTHBIX KOHCTpYKHI/Iﬁ

HaumenoBa- | CymHocts MeTo- | IlpumMensemble THIIBI Pekomennyemast o6sacthb
HHE na onangyOKu IIPUMEHEHUS
1 2 3 4
CoBMmenien- 1 BapuanT bioynas 3naHug co COOpPHBIMH H
HBII Bce crenml 3a- cOOPHO-MOHOJIUTHBIMU
XBaTKA BHYTpPEH- HapyXHbIMH CTEHAMHU
HUe U HapyxHble | KpynHommuToBasg crTeH | 31aHus C  HEpPEryJIspHbIM
OeToHUpPYIOT B | (BHYTpEeHHHUX U | IIaHOM, OJIHOCEKI[MOHHBIE
OJIHOM LIUKJIE HapYKHbBIX) 31aHUS
Menkommrosas
2 BapuaHT Menkomurosas

Bce crensr u me-
pekpeiTUs ~ Oero-
HUPYIOT B OJHOM
LIUKJIE

[TosTanHbIii 1 BapuanT KpynnommroBas 30aHUsg €  MOHOJIUTHBIMU
1) OGeToHUPYIOT | BHYTPEHHHX CTEH MEePEKPHITUIMHA, CO CcOOp-
MIPOJIOIBHYIO HbIMU WJIM MOHOJUTHBIMHU
BHYTPEHHIOIO HapyXHbIMH CTEHAMU
CTEHY

2) OCTOHHPYIOT
MOTEPEYHBIC CTe-
HBI U TICPEKPBITHUS

O06beMHO-TIepecTaBHAS

3) BO3BOMAT [IluToBasi  HapY>KHBIX
MIPOJIOJTHHBIC CTEH
HAPYXHBIC CTCHBI

2 BapuaHT Kpynnommrosas
1) GeToHUpYIOT | BHYTPEHHHX CTCH
MPOJIOTBHYIO
BHYTPEHHIOIO

CTEHYy H TIome-
pEYHBIE CTECHBI

2) OCTOHHPYIOT
MEPEKPBITUS

KpynnommroBas nepe-
KPBITHI

3) BO3BOMAT
HApY)KHYIO CTEHY

[luToBas
CTE€H

Hapy>KHbBIX

30aHusl ABYX- WJIM MHOTO-
CEKI[MOHHBIC; MPOTKEHHBIE
31aHUS  KOPUJIOPHOM WJIH
rajepeiHoOl CUCTEMBI, C pe-
TYJISIPHBIM  OPTOTOHAJIBHBIM
IJIAHOM

«ManeimMu 3a-
XBaTKaMM»

Konctpykunn
JTaka  OETOHH-
PYIOT 3aXBaTKaMH
0ETOHOEMKOCTEIO
10-15 m°

KpynHommroBass ona-
1yOKa BHYTPEHHUX H
Hapy>XHBIX CTEH; MEJl-
KOIIUTOBAs] CTEH U TIe-
pPEKpBITUI;  omanyOka
KOJIOHH

31aHUSA CO CJIOKHBIMH O0B-
E€MHO-TTAHUPOBOYHBIMHU
pelIeHUsIMH, COOPHBIMU |
MOHOJUTHBIMH TIEPEKPHITH-
SMH W MOHOJUTHBIMU WJIH
cOOPHO-MOHOJUTHBIMU
HAPYXKHBIMH CTEHAMU




[Tpu GeToHMpPOBAaHMH KOHCTPYKIMI BBHICOTHBIX 3/1aHUH M0ayy OETOHHON CMecH
OCYILIECTRIISIIOT KpaHOM B 0a/Ibsix /OyHKepax/ uiu OETOHOHACOCOM.

B cBoro ouepenb, mpu UCIOJIB30BAaHUU OETOHOHAcCOCA MOTYT MPUMEHSTH JIBE
TEXHOJIOTUYECKHE CXEMBI:

— mojaya OETOHHON cMecu Ha pabo4uil TOPU30HT U MOCIEAYIONIEe €€ pacipe-
JICJICHUE C UCTIOIh30BAHUEM MPOCTEUIIINX MEXAHU3MOB;

— nojiaya OETOHHOM CMECH U €€ paclpeiesIeHUe ¢ MOMOIIbI0 YCTAaHOBJIEHHOM Ha
pabodeM ropu3oHTE THAPABINYECKH YIIPABISAEMOI pacpeeTuTeIbHON CTPEBL.

B 3aBucuMOCTH OT Ha3HA4YeHHS MPUMEHSIOT CTAallMOHApHBIC (HAa OOBEKTE C
00JbpIIMMU 00BEeMaMH OETOHHBIX padoT), MPHUIIETTHBIE U CAMOXO/IHbIE OETOHOHACOCHBIE
YCTAHOBKHM C OETOHOINPOBOJOM HIIM paclpeeanuTeabH0l cTpenoi. PacnipenenurenbHas
CTpeJia BBITIOJHIETCSI COOCTBEHHOM WJIM BHIHOCHOU (aBTOHOMHOW).

beroHOHacOCH MOTYT MepeKaynBaTh OETOHHBIE CMECH TUTACTUYHOMN (Ocaaka Ko-
Hyca 5-8 cM) u nurtoi (ocanka koHyca 12-15 cm) koHcucTeHuid. ONTHMaIBHBIM 3Ha-
YeHHeM BOJoIleMeHTHOTrO oTHOImeHus cuntaercst B/1]=0,5+0,6. Haubospmmas kpyr-
HOCTH 1IeOHs /TpaBusi/ konebnercs B npezaenax 20-60 MM 1 3aBUCUT OT quameTrpa 6eTo-
HOBOJI.

Bp160op OETOHOHACOCHBIX YCTAHOBOK IPOM3BOAMTCS IO JaHHBIM CIIPABOYHOU
auTepatypsl. [Ipu 3TOM JOIKHBI OBITh YITCHBI CIACAYIOMNUE TPEOOBAHUS:

— OeToHOHacoC JOJKEH 00ecrneunBaTh NoJaqy OETOHHOW CMECH Ha BCIO BBICOTY
3JIaHUS,

— MPOU3BOAUTEIHHOCTH OETOHOHACOCA JODKHA OBITh MAaKCUMAJIBbHO HCIOIB30-
BaHa;

— aBTOOETOHOHACOCHI 1EJIeCO00Pa3HO HCTOIB30BaTh B TE€X CIIydasx, KOTJa pa-
JAYC IEUCTBUS pACIPEACIUTEIIBHON CTPENbI MTO3BOJISET C OAHOM WIIM HECKOJIBKUX CTOS-
HOK OXBAaTHUTh BCIO IUIOINIA/Ib OeTOHHpyeMoil 3axBaTku. [Ipu »TOM NoKeH ObITh 0Oec-
neyeH CBOOOHBIN MPoe3]] aBTOOETOHOCMECHUTEINEH K aBTOOETOHOHACOCY .

B kauecTBe cnenuain3upoOBaHHOTO OOOPYAOBaHUS ISl paclpeeracHus: 0eToH-
HOI CMeCH B KOMILJIEKTEe ¢ OETOHOHACOCAMH MOTYT OBITh MCIOJIb30BAHBI PACIIPEICIIH-
TeJbHBIE CTPEJIbl U MEXaHWYECKHE MaHUIYJSITOPHI. PacipenenuTenbHbie CTpebl ycTa-
HABJIMBAIOT HA OOBEKTE B 30HE OCTOHUPYEMOW 3aXBATKH M COSAMHSIIOT C OETOHOHACO-
COM MAaruCTpadbHBIM TPYOONPOBOIOM. Y CTOMYMBOCTh PACTIPEACTUTENBHBIX CTpel
oOecrieuynBaeTCs 3a CYET UX MPUKPEIUICHUS K HECYIIIUM 3JIEMEHTaM KOHCTPYKITUH WITH K
omanyOKe, a TaKXKe C MOMOIIBI0 MPOTUBOBECA WK Oatacta. MexaHnuecKue MaHUIy-
JSATOPBI UCTIOJIB3YIOT MPU HEOOXOAMMOCTH MHOTOKPATHBIX IEPECTAHOBOK CIEIHATN3H-
POBaHHOTO O0OPYAOBAHUS JJIs pacnpeieeHus: 0ETOHHOW CMECH.

[Tpu momaue GETOHHOW CMECH B KOHCTPYKIIMU TMPHU MOMOINM KpaHa B KadeCTBE
E€MKOCTEH MPUMEHSIOT OyHKepHI (0ap1). ByHKEpHI 110 yCTPONCTBY M MPUHIIUAITY PAOOTHI
MOKHO Pa3JeINTh Ha TTIOBOPOTHBIC U HEMOBOPOTHBIC. [Ipr GeTOHMpPOBaHUM BEPTUKAIb-
HBIX TOHKOCTCHHBIX KOHCTPYKITUH HanOoJiee TUMUYHBIX I MHOTOATaKHOTO MOHOJIUT-
HOTO 3/1aHus, 11eJiecooOpa3Hee MCIOIb30BaTh MOBOPOTHBINM OyHKEp (0ambs) ¢ OOKOBOM
BBITpY3Koii. [10BOpOTHBIN OyHKEp 3arpyxaroT Ha OOBEKTE B TOPU3OHTAIHLHOM IOJIOKE-
HUHW, KPAaHOM TEPEBOJST B BEPTUKAILHOE TOJIOKEHHE, TIOJTHUMAIOT U MOJAI0T K OeTo-
HUpYeMOW KOHCTpyKuMU. BMmecTuMocTs OyHkepa (0anbpu) mogOoMparoT ¢ TaKUM pacue-



TOM, 4TOOBI OHa ObJIa KPaTHOW BMECTHMOCTH Ky30Ba TPAHCIIOPTHOTO cpeactra. [lpum
BBITPY3KE MOBOPOTHBIE OyHKepbl (0azpu) MOJKHBI 3amoyiHAThes Ha 0,65-0,7 cBoero
o0beMa.

C xapakTepuCTUKaMH BBIITYCKAEMbIX MPOMBIILIEHHOCTHIO paclpeaeuTeIbHbIX
CTpeJl U OYHKEpOB MOKHO 03HAKOMHTHCS B CIIPABOYHOM JINTEPATYpPE MO CTPOUTEIBCTRY.

BricoTa cBoOOHOTO cOpackiBaHusi OETOHHOM cMecH B onaiayOKy OrpaHHyMBa-
ercs neuctByronuM CIT 70.13330.2012 «Hecymue U orpaxkaaromue KOHCTPYKIIUN
JUTSI IEPEKPBITUI — 10 1 M, 171t cTeH — 10 4,5 M, U1 KOJIOHH — 110 3,5 M, JJIT HeapMHUPO-
BaHHBIX KOHCTPYKIMIA 10 6 M. [Ipu GompIiieit BeicoTe CBOOOAHOTO cOpachIBaHUSI OETOH-
HYIO0 CMECh YKJIaJBIBAIOT C UCTIOIB30BAHUEM JIOTKOB MU XOOOTOB.

JInst mosyyeHus: KaYeCTBEHHOr0 OETOHA € 3aJlaHHBIMU (PU3UKO-MEXAHUYECKUMU
CBOMCTBaMH, TIPOU3BOMAT YIUIOTHEHUE YJIOKCHHOW OCTOHHOW cMmech. B 3aBucMMocTH
OT TPUHATOM TEXHOJOTHM YIUIOTHEHUS (LITHIKOBaHUE, TpaMOOBaHHE, BUOpUPOBAHME,
yKaTKa, BaKyyMHUPOBAHHE) OCYIIECTBIISIIOT BBIOOp TEXHMUYECKHX CpenacTB. [ns MoHO-
JUTHBIX KOHCTPYKIIMH BBICOTHOTO 37aHUs (CTEHBI, MEPEKPBITH, KOJOHHBI) Hauboiee
4acTO MCHOJIB3YIOT BUOPAIIMOHHBIE METO/IbI; JIJI1 TOHKOCTEHHBIX KOHCTPYKIUNA (TOJIIH-
Hoit 250-300 MM) yIuioOTHEHHE OETOHHON CMECH MOXKET OCYIECTBISATHCS C MOMOIIBIO
BUOpOpEEK.

MakcumanbHO BO3MOKHAs JJisi YIUIOTHEHUS BUOpOpeMKaMu TOJIIMHA KOH-
CTPYKIHMI ¢ oauHOYHOM apMarypoi — 250 MM, ¢ naBoitHOUM apmatypoit — 120 mm. [lpu
TOJIIMHE TJIOCKUX KOHCTPYKIUHM 00Jiee YKa3aHHOU BhIIIE, OETOHHYIO CMECh YILJIOTHSIOT
CHayaJsia rITyOMHHBIMU BUOpaTOpaMH, a 3aTeM o0padaThIBalOT MOBEPXHOCTHBIMU BHOpa-
TOpaMH U BUOpOperKamu.

OCHOBHBIE THUIIBI TTTyOMHHBIX W MOBEPXHOCTHBIX BHOPATOPOB /I YIUIOTHEHUS
OCTOHHOM CMecH C yKazaHueM OOJIaCTU MPUMEHEHUsS] U OCHOBHBIX TEXHOJIOTHYECKHUX
rapamMeTpOB MPEACTaBICHBI B Ta0M. 3.

[ToTHOCTBIO COCTAaB KOMIUIEKTA CPEICTB MEXaHHU3AIlMU, HHCTPYMEHTA U WHBEH-
Taps A9 YKIagKku OeToHa, ONMaayOOuHbIX U apMaTypHBIX pabOT OMpeAesaioT Mpu pas-
pabOTKe TEXHOJIOTHYECKON KapThl.



Tunel BUOPATOPOB ISl YIUIOTHEHHSI OETOHHOM cMecH

TaoOmuna 3

Tun [MpuamumuansHas | O6nacTh ['nybuna | Bosmymato- | [Ipousso- | Jnurtens-
BUOparopa cxema npuMeHe- | Bo3leH- niast cuJa, JTUTEIb- HOCTb
(= nampasiieHue HUs CTBUS B kH HOCTB, M/ | BHOpPHpO-
KoJIeOaHuH, HarpanJe- BaHUS
=> IBUXKCHHUE HHH KOJIC-
arrapara) OaHui, CM
TpamboBoOu- dyHna- <20 <2 1-10 15-30
HBIN BUOpa- —||— MEHTHI, CeKYH]T
TOp MOJICTH-
TN JIaroIMe
CIION
['myOuH- dyupaa- <50 1-10 3-30 10-35
HBII BUO- MEHTBHI, CEKYH]I
parop MaCCHBBI,
KOJIOHHBI,
Oaiku,
CTEHBI,
MOKPBITUS
Hapyxubiii Kosounsl, <30 1-20 1-5 1-5 Munyt
BUOparTop 4 CTEHBI
[ToBepx- ITomnmr, <30 2-60 5-40 0,6-1,4
HOCTHBIN -— — | TOKpBITHS, MUHYT
BUOpaTOp Jloporu

6.3.2. Bri0op rpy303axBaTHbIX YCTPOHCTB

Bb16op rpy303axBaTHBIX MPUCIIOCOOJIEHUN (CTPOM, TpaBEpC) MPOU3BOIAT AJIS
Ka)XJ1I0r0 U3 COOPHBIX AJIEMEHTOB 3/aHUS, a TaKXKe IS MOAbeMa ONMaTyOOYHBIX 00bEM-
HBIX OJIOKOB M TaHEJIeH, apMaTypHBIX CETOK, KapKacoB W OYHKEPOB ¢ OCTOHHOM cMe-
ceto. [Ipu 3TOM Kaxka0e U3 BHIOPAHHBIX IPY303aXBATHBIX YCTPOMCTB JOKHO OBITH IO
BO3MOYXHOCTH YHUBEPCAIBHBIM, C T€M, YTOOBI 00Iee KOJUYECTBO MPUCITOCOOICHUIN Ha
CTPOUTENHHOM TUIOMIAKE ObIJI0O HAMMEHBIIINM.

[Ipn BO3BENECHHM BBICOTHBIX 3JAaHUN IIUPOKO MPUMEHSIOTCS YHUBEPCAIbHBIC
KaHATHBIC CTPOTBI, OCHAIICHHBIC YAJIOYHBIMU KPIOKAMH JJIA MOJbeMa COOPHBIX 3Jie-
MEHTOB, OMaIyOOUYHBIX OJ0KOB M MaHenei 3a MoHTaxkHbie neTin (mo 'OCT 25573-82).
CrangapToM NpeayCMOTPEHBI Cleayrolue TUIbl KaHaTHeiX cTpornoB: 1CK — omgHoBeT-
BeBbie; 2CK — nByxBetrBeBblie; 3CK — TpexBerBeBblie; 4CK — ueTbipexBeTBEBBIEC (MCIIO-
Henue 1 u 2), CKII — neyxnerneBbie (ucnonHenue 1 u 2); CKK — konbuesbie (ucnod-
Henue 1 u 2) . Jlnst MOHTaka 3J1€MEHTOB TOHHEJIBHON OMayOKH UCTIONB3YIOTCS CIIEIH-
aJIbHBIE TPABEPCHI «Y TUHBIN HOCH.



Hapsiny ¢ yHuuUIupoBaHHBIMHU CTPONaMHU OOILEr0 Ha3HAUYECHUS MPUMEHSIOTCS
CIIELIMAJIBHBIE CTPOIIbI, PACCYUTAHHBIC HA OIPEIECICHHYIO HOMEHKIATYPY HU3JIEIUNU U
CXEMBbI CTPOIIOBKH. /[ ogbema IUIUT NEPEKPHITUN, UMEIOIIUX IIECTh TOYEK I10BECa,
OPUMEHSIOTCST OalaHCHUpHBIE CTPOIBI ¢ OJIOKaMH, OOECHEYMBAIOIIMMU PaBHOMEPHOE
HaATsHKEHUE BETBEH CTPOIIOB.

TpaBepchl IPUMEHSIOT Ul NOABEMA JUIMHHOMEPHBIX KOHCTPYKIIMM, KOrja HC-
[I0JIb30BaHUE OOBIYHBIX CTPOIIOB OKA3bIBAETCS] HEBO3MOKHBIM.

B ob6mem cnyuyae mombop CTpOMOB U TpaBepc MPOU3BOIAT Mo pacuety. [lpu
IIOABEME CEPUMHO BBIIYCKAEMBIX CTPOUTEIBHBIX M3IEJINA M KOHCTPYKIIMH MOXHO HC-
M0JIb30BaTh YHU(UIIMPOBAHHBIE TPY303aXBaTHbIE YCTPONUCTBA (B MpeaeNax UX MacrnopT-
HOU rPy30M0IbEMHOCTH) U BECTU PaOOTHI MO TUIOBBIM CXEMaM CTPOTIOBKH 3JIEMEHTOB.

JlaHHbBIE O MPUHSTHIX TPY303aXBATHBIX YCTPONCTBAX 3aHOCAT B hopMy 6.

®opma 6
HOTp€6HI)Ie I'Py303axXBaTHBIC YCTPOﬁCTBa, HHCTPYMCHT U HpHCHOCO6HCHI/IH
No | HaumenoBa- | Haumenoma- | Ockus XapakTepucTuka Bricora [ToTpebnoe
HUE yCTaHaB- | HHE MPUCIIO- rpy303a- | KOJIMYECTBO,
JINBAEMOTO cobnenus, XBaTHOT'O IIT.
pIIeMEHTa yCcTpoiicTBa yCTpOIicTBa
Tpy30MoIb- | Macca,
€MHOCTB, T KT
1 2 3 4 5 6 7 8

6.3.3. Bri0op kpaHoB

[Tpu BO3BEAEHUN COOPHO-MOHOJUTHBIX U MOHOJHUTHBIX BBICOTHBIX 3JaHHUH pe-
KOMEH/JIyeTCsl MCIOJIb30BaTh OallleHHbIE KpaHbl. B 3aBUCUMOCTH OT pa3MepoB 37aHUs
MOTYT OBITh MCHOJB30BAHbI KPaHbl HA PEIBCOBOM XONYy (IUIsl JTMHEHHO MPOTSKEHHBIX
MHOT'OCEKIIMOHHBIX 3[aH1I1) WM IPUCTaBHbIE KpaHbl (I OJHOCEKIIMOHHBIX 3/JaHUN).

Ha puc. 2 npuBeneHbl cxeMbl BO3BEAEHUS 31aHUM C UCIIOJIb30BAHUEM pPA3IUY-
HBbIX IPUEMOB YCTAaHOBKHM KpaHOB. B cilyyae OZHOCTOpPOHHEH YCTaHOBKHM (CxeMa Ha
puc. 2a), 30Ha JAeiCTBUS OAllIEHHOTO KpaHa OXBaThIBACT BCIO IIUPUHY 3JIaHUSI, YTO Tpe-
OyeT UCHoab30BaHusl 00JIee MOIIHBIX KPAHOB; MPHU HMCIOJIb30BAHUM JIBYX KPaHOB, pas-
MEIIEHHBIX C MIPOTUBOMOJIOKHBIX CTOPOH BO3BOJUMOTO 37aHus (Cxema Ha puc. 20), 30-
Ha JIEWCTBUS KaXJIOr0 M3 KPaHOB JOJDKHA OXBAaThIBaTh HE MEHEE MOJOBHHBI IIUPHUHBI
31aHus. B citydae BO3BeI€HHSI BBICOTHBIX, «TOYEUHBIX» 3[JaHUN YaCTO MPUMEHSIOT CXe-
MBI, 1300pakKeHHbIC HA PHC. 2 B, T.
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Puc. 2. CxemMbl YCTAHOBKM KPAHOB IPU BO3Be/ICHUH 31aHUI ¢ MOHOJTUTHBIM
KapKacoMm:
a) — OJTHOCTOPOHHSIS; 0) — ABYXCTOPOHHSS; B) — IPUCTABHOM KpaH C HAPY>KHOM YacTH 3aHUS;
I') — IPUCTaBHOM KpaH B SApE )KECTKOCTH 3JaHUS

Br160op KpaHOB TIpW BO3BEJACHHH MOHOJHUTHBIX M COOPHO-MOHOJUTHBIX 3IaHHMA
OCYIIIECTBISIOT B JiBa dTara.

Ha mepBom »Tane onpenenstoT HeoOX0AMMbIC TEXHUUIECKHE ITapaMeTphbl KPaHOB:
IPy30MOBEMHOCTh, BBUIET CTPEJbI, BHICOTA MOABEMa Kpioka (puc. 3); ganee mo crpa-
BOYHOM JIUTEpAType MOIOMPAIOT HECKOIBKO BapHaHTOB KPaHOB, pabouyne mapaMeTphbl
KOTOPBIX PAaBHBI WJIH HECKOJIKO 00JIbIIIe TPEOYEMBbIX.

MakcumanbHasi BbICOTa MOJbeMa KpIOKa OAIIEHHOTO KpaHa OMPEeAesieTCs 10
dbopmyre:

H,,=hy+h +h +h_ ., (6.3)
rne

H,, — paccrosiHue OT ypoBHs CTOSIHKM KpaHa /BepX TOJIOBKH pellbca KPaHOBOTO
MyTH/ 10 TEOMETPUIECKOTO IICHTPA 3BE€HA KPIOKa, M;

h, — ypoBeHb BEpXHEr0 MOHTa)KHOI'O TOPU30HTA, M;

h3an — 3allaC BBICOTEI IIPU IMOABEME I'Py3a HAZ CaMbIM BLICOKHMM IIPCIIATCTBUCM,

npuHUMaeTcs paBHbIM 0,5 M;



h,, — HanGosnpIIas U3 BEICOT MOJHUMAEMBIX TPY30B /OyHKepa ¢ GETOHHOM CMe-

Chl0, OMATyOOUYHOW MaHENN WK OJI0Ka, apMaTypHOTO Kapkaca, COOPHOT0O MOHTaKHOTO
3JIEMEHTA/, M;
h,,, — pacdeTHas BHICOTa CTPOIIA, M, ONPEACIISETCS 110 AaHHBIM (HOPMBI 6.
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Puc. 3. Cxema 1711 onpesiesieHusi NapaMeTpoB 0allIeHHBIX KPAHOB.
IIpumep HapamMBaHUA BHICOTHI CAMONIOABEMHOI0 CTALIMOHAPHOIO KPaHa
B 3ABHCHMOCTH OT HAPACTAHUS KOJHMYECTBA ITaxKel

[Ipu onpeneneHn MaKCHUMAJIBHOM BBICOTHI MOJbEMA KPIOKA KpaHa Ui 31aHUM,
BO3BOJUMBIX B pa300pHO-TIEpECTaBHON WM OJI0YHOM omanyOKax, W3BJIEKAEMbIX BBEPX,
HE00XO0AMMO 32 YPOBEHb BEPXHEr0 MOHTAKHOTO TOPU30HTA NPUHUMATh OTMETKY BEpXa
MOHOJIUTHON KOHCTPYKLIMH CTEHBI MOCIEIHETO 3TAXKA 30AHUS.

Bruier crpensl kpana L, M, onpenensiercst mo gpopmysie

L=a/2+b+c, (6.4)
rae

a — [IMpUHA [TOJKPAHOBOIO MyTH, M;

b — paccrosiHue oT GiIMKHETO K 3aHUIO MOAKPAHOBOTO pelibca 0 OmmKaniien
BBICTYITAIONIEN YaCTH 3[1aHHUSI, M;

€ — paccTosiHUE OT LEHTpa TSKECTH Ipy3a 10 HauboJsiee BHICTYMAIOIIECH YacTu
3IaHUSA, M.

[Tpu BO3BeAeHUM 3/1aHUA B IIMTOBOM M 0JI0YHOM omanyOkax 3HaY€HUE C IPUHU-
MaeTcs paBHBIM IIMPUHE 37aHUs (IIPU PACHOJIOKEHUH KPAHOB C OJIHOM CTOPOHBI 3/1a-
HUS) WIK HE MEHEE IMOJOBUHBI ITUPHUHBI 3aHUs (11 KPAHOB, PACIIOJIOKEHHBIX C MPO-
TUBOMOJIOKHBIX CTOPOH 37aHusi). B ciydae ucnonp30BaHuS O0BEMHO-IIEPECTaBHOMN
OMATyOK! WJIM «CTOJIOBOW» OMAyOKH MEPEKPHITHI Mpu paboTe OJHUM KPAaHOM K IITH-



pHUHE 31aHH He0OX0IUMO NMPUOABUTH MOJIOBUHY JUTMHBI OMATyOO0YHOM KOHCTPYKIHH +2
M.

Tak kak Ha JaHHOM CTaJUM pacueTa HE U3BECTHA MapKa KpaHa, KOTOpBIH OyaeT
IOPUHAT JJI IPOU3BOACTBA PabOT, 3HAUEHUE A MOYKHO IPHUHATH PaBHBIM IIMPUHE MOJ-
KPaHOBOT'O ITyTH JHOO0r0 U3 KpaHOB TpeOyeMOi rpy30I0IbEMHOCTH, a 3aTEM YTOUHUTD
nocje BbIOOpa KOHKPETHOrO KpaHa. 3HAUE€HUE A TaKyKe 3aBUCUT OT KOHCTPYKLIMH TOTO
WJIA UHOTO KpaHa, IOTOMY Ha JaHHOW CTaJUU pacueTa MOXKET ObITh IPUHSITO:

— ISl KPAHOB C TIOBOPOTHOM OaIiHel v MPOTUBOBECOM, PACIIOIOKEHHBIM BBIIIE
30aHUs — 2 M;

— ISl KpaHOB C TIOBOPOTHOM OalllHel ¥ MPOTUBOBECOM, PACIOJIOKEHHBIM BHHU-
3y — PaBHBIM paJNyCy MOBOPOTHON dacT 3a BerdeToM 0,5a, m mmroc 1 metp — s
oOecnieyeHrss He0OX0JUMOW IMPUHBI paboveil 30HbI KpaHa.

Tpebyemas rpy30M0AbEMHOCTh KpaHa paBHAa CyMME MaccChl OJHUMAEMOI0 TPy-
3a U MacChl Ipy303aXBaTHOI'O YCTPOMCTBA:

PKp =q,, +q, T,
rae

q,, — Macca [OoJHUMAeMOro Ipy3a /maHe/r Wik OJI0Ka ormanyOKu, apMaTypHOTro
Kapkaca, COOpPHOIO MOHTaXHOT'O 3JIEMEHTa/, T;

( — Macca TakeJIakKHOTO MPUCIIOCOOIEHUs, MPUHUMAETCS U3 GOpPMBI 6.

Jl1st OyHKepa ¢ OETOHHOM CMECHIO

qrp = VﬁeT ’ YﬁeT + qﬁ !
rae
V;., — HOMHHaJIbHAasi BMECTUMOCTb OyHKeEDa, M

Yoer — OOBEMHAA Macca O€TOHA, MPUHMMAETCS PABHOM [UIS TSXKEJIOT0 OeTOHa

€T

2400 kr/m°, st kepamsuroderona 1800 kr/m’;
q; — cOOCTBEHHas Macca OyHKepa, Kr.

Crnenyer y4uThIBaTh TaK)Ke, YTO IS JIEMOHTa)kKa KPYIMHOIIUTOBOW OMATyOKH
MEPEKPBITHA U 00BEMHO-TIEPECTABHOM OMAYOKH JOJKHBI IPUMEHSATHCS, KaK TPaBHUIIO,
KapeTo4Hble KpaHbl. [Ipu HCIIONB30BAaHWN TEPECTABHBIX PACIPEICITUTEIBHBIX CTPEI
WM MEXaHWYECKOTO PACIIPEACIUTENS TSl TOjaul OCTOHHON CMECH CIIETyeT YIUThIBATh
HEO0OXOJMMOCTh MX MOJbEMa U MEPECTAHOBKU KPAHOM, T.€. TPY30MOABEMHOCTh KpaHa
JIOJIKHA OBITH OOJIBIIIE MACCHI PACIIPEICTUTEIHLHON YCTAHOBKH.

Ha BTOpOM 3Tame myTeM 3KOHOMHYECKOTO CPaBHEHHSI BHIODAHHBIX BapHAHTOB
onpenenstoT Hanoosee 3 HEKTUBHBIH.



7. TexHOJOrn4YeCKasi KapTa Ha BO3BeJeHHE MOHOJIUTHBIX KOHCTPYKIUH
THIIOBOI'0 3TaKa

Pa3paboTka TEXHOJOTHYECKUX KapT HA CTPOUTENIbHBIE MPOIECChl OOIIETO MK
(B paccMaTprBaeMOM CJy4ae Ha BBINOJHEHUE ONaayOOYHbIX, apMATYpPHBIX, OETOHHBIX
paboT, Ha BBIJCPKUBAHUE YIOKEHHOTO OE€TOHA U pacnanyOKy KOHCTPYKIIHI) 3aKitoua-
eTcsl B pa3pabOTKe MX NOAPOOHBIX TEXHOJOTMYECKHX OMHCAHHMI C B3aMMOYBS3KOW BO
BPEMEHHU U IPOCTPAHCTBE.

B cocTtaBe KypcoBOro nmpoekra peKOMEHJIyeTCs BBIIIOJIHEHUE €ANHON TEXHOJIO-
TMYECKOM KapThl JUIsl KOMILUIEKCHOTO IIpoliecca OETOHHBIX padOoT MPH BO3BEAECHUM THUIIO-
BOT'0 3Ta)ka 3aHUA.

TexHosnornueckas kapta BbIIOJIHAETCSA 0a3upysiCh HA pe3ysibTaTax BbIOOpa oma-
JTyOOUYHOM CHCTEMBI, MAllIMH U MEXAHU3MOB JUIsl YKJIAJKU U YIJIOTHEHUSI OETOHHOW cMe-
CH, CTPOUTEJIbHBIX KPAHOB M I'Py303aXBaTHBIX MPHUCIIOCOOIEHUNM U CBOMMU PEIICHUSIMU
JOJDKHA 00ecIIeunBaTh:

- HETIPEPBIBHOCTh U MMOTOYHOCTH ONaTyOOYHBIX, ApMATYPHBIX U OETOHHBIX PadoT;

- PABHOMEPHOCTb HUCIIOIB30BAHUEM PECYPCOB U IPOU3BOACTBEHHBIX MOIIHOCTEN;

- MAaKCUMAaJbHYI0 MEXAHHM3ALMI0 padOT C MCHOJb30BAHMEM MAILIMH B JIBE€ U Oojee cMme-
HBI.

TexHonmornyeckass KapTa COCTOMT M3 TEKCTOBOW M Trpauyeckoil 4vacted u
oopMIIsieTCs B BUJI€ IEPEUHCIICHHBIX HIKE Pa3/IeOB.

7.1. Obnracmo npumenenusn

B pa3zgene onpenenstoT CTpOUTENBHO-MOHTAXHBIE IIPOLIECCH], HA KOTOPBIE pa3-
pabatbiBaeTcsi Texkapra. [IpMBOIAT OCHOBHBIE JIaHHBIE 1O KOHCTPYKTHUBHO-
IJIAHUPOBOYHBIM PELIECHUSIM 3AaHUsS. Y CTaHaBIMBAIOT YCJOBHUS BBITOJHEHHS PAaOOT:
MPUPOJHO-KIMMATHYECKUE, CEICMUYECKUE, CMEHHOCTb, MapKu OETOHA U LIEMEHTA, Me-
CTO M3TOTOBJICHUS ONayOKH, apMaTypbl, 0ETOHHON CMECH U T.]I.

7.2. Opecanuzayus u mexno102us 6bINOJAHEHUSA PAOOM

B nanHoM pasaene nmpuBOAT:

— TpeOOBaHUS 3aKOHYCHHOCTH TTOATOTOBUTEILHBIX pPadoT;

— PEKOMEHIyeMBbI COCTaB MAIlIMH U 000PYI0BAHUS;

— pa3Mepsl U KOJIMYECTBO 3aXBaTOK;

— MOHTaKHBIH TUTaH ONATYOKH Ha OJTHY 3aXBaTKY;

— TEXHOJOTHYECKHE CXEMBl TI0 YCTPOMCTBY KOHCTPYKTHUBHBIX 3JICMCHTOB
/yCcTaHOBKA OMalyOKH, apMUpOBaHUE, OCTOHUPOBAaHWE/ C PACCTAHOBKOW MAIllMH M Me-
XaHU3MOB;

— TPOAOJIKUTEIHHOCTh TEXHOJIOTHYECKUX TIEPEPHIBOB, CBSI3aHHBIX ¢ HAOOpPOM
MIPOYHOCTH OETOHA;

— TpeOoBaHUs MO KOHTPOJIIO KauyecTBa padoT;

— CXEMbI CKJIQJIUPOBAHMS MAaTEPUATIOB U KOHCTPYKIIHIA;

— PEKOMEHJIAINH 10 MPOU3BOACTBY pabOT U MO COCTaBY OpUTaIbI.



[Tpu mocTpoeHNM MOHTAKHOTO TIJIaHa OMayOKH 3aa4a UCTIOTHUTENS COCTOUT B
TOM, 4TOOBI U3 BHIOPAHHOTO paHEe THUIIOBOTO KOMIUIEKTa MHBEHTAPHOW OMamyOKH CO-
Opatp maHenu (0J0KK) onamyOoouHbIX (HopM, 00eCTIEUMBAIOIINE BO3BEICHUE 3aaHHBIX
ApPXUTEKTYPHO-CTPOUTEIBHBIMU YEepPTE)KAMHU MOHOJHUTHBIX KOHCTpYyKIuil. [lpu sTOoM
HEOOXOJMMO CTPEMHUTHCS K MHHUMATbHOMY HCIIOJIb30BAHHIO HE YHUMDHUIIMPOBAHHBIX
T00OPHBIX 2JIEMEHTOB onanyoku, (He 6omnee 10% mo macce onamyOkm).

Bce omamyOouHBIe 37EMEHTHI Ha TEXHOJOTHYECKYIO 3aXBaTKy 3alMCHIBAIOT B
dopmy 7. B ciydae, ecnu pasmepbl 3aXBaTOK Ha ATaKe€ HE PaBHOBEIMKH, B KypCOBOI
paboTe BBITIOJHAIOT CHEIU(PUKAINIO OMATyOOYHBIX AJIEMEHTOB Ha HAaWOOJBIIYIO 3a-
XBaTKY.

®opma 7
Crneundukanys onaayOOUHbIX 3JIEMEHTOB Ha OJIHY 3aXBaTKY
HaumenoBa- | Map- | Kounu- Pa3zmepsr, Mm IInomanp, M* Macca, kr
HHE Ka 4eCTBO
JIIWHA | BBICO- TOJI- enqu- | oOmas | emu- | oOmas
Ta IIMHA | HUIBI HUIIBI
1 2 3 4 5 6 7 8 9 10

[Ipu onpeneneHnn NPOIOKUTETBHOCTH TEXHOJIOTHYECKHUX MEPEPHIBOB, CBA3AH-
HBIX C Ha0OpOM MPOYHOCTU 10 pacnaiyOKH M JI0 MOCJHEAYIOLIEro 3arpyX eHus, pyKo-
BozcTBYytoTCs TpeboBanusmu CII 70.13330.2012 Hecyuue u orpaxkaaromme KOHCTPYK-
uu (akTyanusupoBanHas penakinus CHull 3.03.01-87).

7.3. Tpebosanusn Kk Kauecmey u npuemke paoom

Pasnen conepuT ykaszaHus IO OCYILECTBIICHUIO KOHTPOJIS U OLICHKE KayecTBa
paboT B cooTBeTcTBUU ¢ TpeboBaHusmu naeiictByromux CHullos, 'OCToB, Begom-
CTBEHHBIX HOPMAaTUBOB, pa0OUHX YEPTEKEN.

[lepedyenb pabounx MpoOLECCOB U ONEpalrid, MOIEKAIIUX KOHTPOJIII0, CPEICTBA
Y METOJIbl KOHTPOJIS ONepaluid ¥ MPOLIECCOB CBOJATCA B popMy 8.

®opma 8
KoHTposb kauecTBa paboT
HanmenoBanue IIpeamer HNucTtpymenT ITepunonnu- OtBercrBeH- | TexHuueckuii
IIPOLIECCOB, KOHTPOJIA U croco0 HOCTb KOH- HBIHN 33 KOH- KpUTEpUH
MOJIEIKALUX KOHTPOJIA TPOJIA TPOJIb
KOHTPOJIIO
1 2 3 4 S 6

7.4. Kanvkynayua 3ampam mpyoa, MAUWUHHO20 6PEMEHU U 3apadoOmHoil
naamol
Kanekynsmuo (popMa 9) cOCTaBIsSIOT HA OCHOBE BEIOMOCTH OOBEMOB padoT
(bopma 3) u BemomMocTH HOPMATUBHBIX 3arpaTr TpyAa ((popma 5) Ha Te MPOIECCHI, KO-
TOpPBIE BXOJAT B COCTaB TEXHOJOTUYECKOU KapThl. OObeMbl pabOT MPUHUMAIOT TOJIBKO
Ha THUIIOBOU JTaX.



®opma 9
Kanbkymsmus 3aTpat Tpyaa pabouux CTpoUTeNeld U MAITMHHOTO BPEMEHU

Ne m/mm HaumenoBanue \ = Hopma Bpemenu 3arpartsl Tpyaa,
IPOLIECCOB 3 = CM.
~— o Q
o : D) O T o m
= R 5 g, ' o o
=N Q) o = < =
S M = Q = S
m < O 5 = 2 = =
c = 2 & T Q o =
= = = o = = to) =
g = = o ) g = s =
O < <
o = <
o 54} =¥ = =
1 2 3 4 5 6 7 8 9

71.5. I'paghuxk npouszeoocmea pavom
['paduk mpousBosctBa padot (hopma 10) pa3pabaTbiBatOT Ha BO3BEIECHUE MO-
HOJINTHBIX KOHCTPYKIIMA THIIOBOTO 3Ta)ka IO 3aXBaTKaM C KCIOJb30BAHHEM JTaHHBIX
KaJIbKYJISIIAA 3aTpaT TPyIa.

®opma 10
['paduk mponsBoacTBa pabOT MO BO3BEAECHNUIO MOHOJUTHBIX KOHCTPYKLIMNA Ha
TUIIOBOM 3TaXE

Haumeno- | En. | O6vem | Tpyno3zarpatsl | CoctaB | Kon-Bo Kanennapusie nau
BaHHe |u3M.| paboT Opuraael | CMeH
pabor Yen-nu | Ma- 1 2 3
cM 112(3|1|12(3|1]|2]|3
1 2 3 4 5 6 7

[Tpu 3TOM OTAENIBHBIE PAOOTHI OOBEAUHSIIOT B KOMIUIEKCHI (ONaity0OUHbIe, apMa-
TypHbIE, OETOHHBIE PabOTHI, yXOJ 3a OETOHOM, PabOThl MO AEMOHTAXY OMATYOKH) U
HaxXoJAT UX CYMMapHYIO TPYJIOE€MKOCTb, & TAKKE TPYJAOEMKOCTh Ha KaXKIYyl0 3aXBaTKy.
OmnpenensitoT YUCICHHOCTh pabouMX, 3aHATHIX B KaXKI0M COCTAaBJISIOLIEM IpoLecce, U
YHUCJIEHHOCTh pabouux B MIpeaenax Kaxaoro kpaauukanuoHHoro paspsaa. IIpomos-
KUTEJIBHOCTh YKPYITHEHHBIX IPOLIECCOB OINPEACISIIOT ACICHHEM CYMMHPOBAaHHBIX 3a-
TpaT TpyJa (YeJOBEKO-4achl) Ha MPHUHSATHIA cocTaB 3BeHa (4en.). I'paduk cocraBmusitor
U3 yCIOBUII BOCBMUYACOBOIO paboyero JHs ¢ UCHOJIb30BAaHUEM MAIUH U MEXaHU3MOB
HE MEHEE, YEM B JIBE CMEHBI.

[Ipu moctpoenun rpapuka HEOOXOJUMO YYHUTHIBATH BPEMS TEXHOJIOTMYECKUX
MEPEPHIBOB, CBA3aHHBIX C HAOOPOM MPOYHOCTU OETOHOM /0 pacnayOJMBAHUS U IO-
CJIEIYIOILIEr0 HarpyKEeHUs.

7.6. Mamepuanvno-mexnuueckue pecypcol
B pa3zgene npuBoAsT naHHBIE MOTPEOHOCTH B MHCTPYMEHTE, MHBEHTApe U MpHU-
CHOCOOJIEHUSIX, a TAKXKEe B MaTepHaliax, noiaydadpukaTax v U3JAENUAX Ui BBIIOTHEHUS
paboT, Ipe1yCMOTPEHHBIX KalbKyJsiuei (popma 9).



[lepeyerr MHCTPYMEHTA W TIPHUCTIOCOOJICHUN OMPEACISIOT C YI€TOM MPUHSATHIX
paHee pelIeHHUH, a TaKKe PEeKOMEHIAINI CIIpaBOYHON JUTepaTyphl. Pacxox maTtepua-
70B 1 nonydadbpukaToB onpeaensoT Ha ocHoBanuu ['OCH — 2001,

Pe3ynbTarhl 3aHOCAT B BEJOMOCTh MTOTPEOHOCTH B MaTepuaiax u noinydadpuka-
Tax (dopma 11) u B BeIOMOCTb NMOTPEOHOCTH B MAIlIMHAX, 000PYA0BAaHUU, UHCTPYMEHTE
U npucnocooenusx (hopma 12).

®opma 11
[ToTpeOHOCTh B KOHCTPYKIUSX, MaTepuaiax u noiydadpukarax
HaumenoBanue marepuana, Mapka Hcxonubie qaHHbIC [ToTpebnoe
nosrypabpukara, KOHCTPYKIHH eIUHHIA | O0BEM pa- | MpHHSTAS | KOJIUYECTBO
u3Mepe- | OOT B HOp- | HOpMa pac-
HUSI [0 | MaTHBHBIX | XOJa Mare-
HOpMaM | CIMHUIIAX | PHAJIOB Ha
CAUHUILY
U3MEPCHUs
1 2 3 4 5 6
®opma 12
[ToTpeOHOCTH B MamMHax, 000py/10BaHUH, UHCTPYMEHTE U MPUCTIOCOOICHUSIX
Haumenoanue Tun Mapxka KonnuectBo Texauueckas
XapaKTEPUCTHKA
1 2 3 4 5

7.7. Obozcpes u evloeprcusanue MOHOITUMHBIX KOHCMPYKUUIL 8 3UMHUIL
nepuoo npou3zeoocmea pabom

B nanHOM paszjene TEXHOJOTWYECKON KapThl pacCMAaTPUBAIOTCS MEPOTPUSITHS,
CBs3aHHBIE C oOecrieueHneM Habopa MPOYHOCTH OE€TOHA B KOHCTPYKIIMSIX, OETOHUPYE-
MBIX MpU TeMIiepatypax atMmocdepHoro Bo3ayxa Hmwke +5°C. Pa3paboTka pasznena Be-
JIETCS. B COOTBETCTBUM C YKA3aHHSIMHU PYKOBOIUTENSI KYpPCOBOTO MPOEKTUPOBAHUS U
BKJIFOYAET CIICYIOIINE OCHOBHBIE TO3UITUH:

— BBIOOP MeTO1a 000TPEBA U BBIACPKUBAHKS MOHOJIUTHBIX KOHCTPYKITUH;

— pacueT wid 1moadop PEKUMOB TEIJIOBOM 0OpabOTKH (KOMIIBIOTEPHOE MOJIe-
JUPOBAHKE W PYYHBIC PACUCTHI);

— COCTaBJICHHE KPATKUX TEKCTOBBIX YKa3aHWUU IO OOOTPEBY M BBIICPKUBAHHIO
MOHOJIUTHBIX KOHCTPYKIIUH Pa3TUYHOTO THIIA.

71.8. Texnuka 6e3onacnocmu

Meponpusarus 1no TeXHuke 0€30MacHOCTU JUIsl pacCMaTPUBAEMbIX BHIIOB pabOT
pa3pabartbiBatoT Ha ocHoBe Tpeboanuii CHull 12-04-2002 bezomacHocTh Tpyla B
ctpoutenbcTBe (Yacth 2. CTpouTesnbHOE MPOU3BOACTBO) U U3JIAraloT B BUJE KOHKPET-
HBIX YKa3aHUI AJis TPOU3BOAUTENS padoT.



7.9. Texnuko-skoHoMuuecKue noxkazamenu
[To nanabIM KanbKymsinuu (popma 9) ompenensioT ClenyIONIHe TEeXHHKO-
SKOHOMHUYECKHE IOKA3aTENN I BO3BEICHUS MOHOJIUTHBIX KOHCTPYKUMN THUIIOBOTO
ATaxa:
— BBIPA0OTKA HA OJTHOTO PaboOYero B CMEHY

B, = V/ZT, M/, (7.1)
rae
V — 06mmmit 065eM MOHOJHMTHBIX KOHCTPYKIMIT Ha THTIOBOM 3TakKe, M,
ZT — CyMMapHasi TPyJI0€MKOCTb BO3BEJICHUS MOHOJMTHBIX KOHCTPYKLHUH MO

TEXHOJIOTUYECKOU KapTe, 4.-1H.;
3
— 3aTpaTel TpyJa Ha | M~ MOHOJIMTHOTO >Kee300eToHa

3.
T, =ZT/V, 9.-7H./M; (7.2)
— 3aTpaThl MAIIMHHOTO BPEMEHH Ha | M° MOHOJIMTHOTO XeJIe300eToHa
_ 3
o —ZTMam/V, Mm.-em/m,  (7.3)
e
ZTmm — 3arpaThl MalIMHHOTO BPEMEHU HA BO3BEJCHUEC MOHOJMTHBIX KOH-

CTPYKLHM, M.-CM.;

7.10. I'paguueckoe opopmnenue mexnonozuueckoil Kapmol

['padrueckyro 4acTh TEXHOJIOTMUECKOW KapThl HA BO3BEJCHUE MOHOJIMTHBIX
KOHCTPYKIIMH TUIIOBOTO 3Ta)ka pa3MeliaroT Ha ucrax popmata Al wim A2 (npumep
KOMITOHOBKH JIUCTOB TpuBeneH Ha puc. 4. K rpaduyeckum snemMeHTaM TEXHOJIOTHYE-
CKOM KapThl OTHOCSITCS:

— MOHT)KHBIH TUTaH ONATyOKH Ha 3aXBaTKE;

— TEXHOJIOTUYECKHE CXEMbl MPOU3BOJICTBA padOT MpU OCTOHUPOBAHUMU CTEH U
MEePEKPHITUN (TTPU MOHOJMTHBIX UM COOPHO-MOHOJUTHBIX MEPEKPBITHUSIX);



TexHoJorn4ecKas KapTra Ha yCTpOﬁCTBO MOHOJIMTHBIX CTEH U KOJIOHH HA THIIOBOM J3Ta’Ke

IInan TuMOBOrO dTAXka C MOIpa3eICHAEM Ha 3aXBaT-
KM ¥ COCTABJIEHUEM OIaJIyOOUYHbIX YepTexeil, pazme-
IIeHHE KpaKy, 0ETOHOHACOCOB, ycn(lp603naqeﬂnﬂ

UYepTerku U BEIKOMUPOBKHU AETAJCH U y3JI0B,
o L MOSICHSIOUINX TEXHOJIOTMYECKUE TIPUEMBI YCTa-
HOBKH HIMTOB OMayOKU U apMaTypHBIX KapKa-
COB, FEOMETPUYECKOMN BBIBEPKH U BPEMEHHOIO
pacKperieHus1, CTHIKOB IIIUTOB, OOeCTIeueHUS

3aIIMTHOTO CJI0s1 0€TOHA, YKIIAJK! U YIJIOTHE-
HUs OETOHA, YTEIUICHUH U YKPBITUI onamyOKu
o B 3IMHEE BpeMs

I'pacuk npousBoacTBa paboT

HaumeHoBaHue pador J{Hu/cMeHBl/ Yachl
- VcTaHOBKa ONATyOKH
- ApMmupoBaHue
- Beronnpopanue I
- BeinepskuBanue i
- JleMOHTaX Onaysyoku EEEENR

O wWN -

Onucanue OCHOBHBIX MEPOIIPUSATHI KOH-

TPOJISI KauecTBa OETOHHBIX PabOT TexHoJornyeckasi KapTa Ha YCTPOCTBO CTEH M KOJIOHH

Puc. 4. [IpumepHasi KOMIIOHOBKA rpaguyeCKUX JUCTOB TEXHOJOTHYECKUX KAPT HA
BO3Be/JleHHe MOHOJIUTHBIX /0 KOHCTPYKIIUI THIOBOI0 3Taxka HA JucTax ¢popmara Al nian
A2

— CXEMbl OpraHu3aluKi padOUnX MECT UCTIOJTHUTENECH;
CXEMBbI TPY303aXBaTHBIX MPUCTIOCOOJICHUN;

— rpaduK Mpou3BOJICTBAa PaOOT HA TUTIOBOM JTaXKE;

— cnernuduKaiys onaaryO00oYHbIX JIEMEHTOB.




8. KajenaapHblii njiaH BbINOJHEHHs PadoT M0 BO3BEIEHUIO CTEH U
NMepPeKPbITHA HAX3EMHON YaCTH 31aHUSA
Kanennapasiii man (hopma 13) pazpabaTpiBaroT Ha BO3BEACHUE HAA3EMHON Ya-
CTH 37aHUS M3 yCIOBHUs OecrniepeOoitHoi 2-3 CMEHHON paboThl KpaHa MpHU 8-9acOBOM
CMEHE.

®opma 13
CBOHBIN KaJeHAAPHBIN IJIaH BHITIOJHEHHUS padboT
Hauwme | Ex. | O6bem | Hopwma- IIpoexTupyemsle Paboune nau
HOBa- |u3M.| paGor | TuBHBIe | Beimoi- | 3arpa- | CocraB | Komu- | IIpomon- 1 2
HHE 3aTpaThl | HeHue, THI 3BEHA | YECTBO | IKHUTEJb-
pabot (4.-1H., % Tpyaa, MallIMH | HOCTb pa-
M.-CM.) Y.-JIH. oor,qau |1 2|12
1 2 3 4 5 6 7 8 9

OCHOBOI 111 COCTaBJICHMS KaJE€HIAAPHOIO IIAHA CIIYXaT BEJOMOCTb 3aTpar
TpyJa U BpeMeHH paboTsl MamuH (popMma 5), rpaguK BO3BEAECHUS MOHOJUTHBIX KOH-
CTPYKLUH Ha TUIIOBOM 3Taxe (popma 10), KonMuecTBO 3Takel U 3aXBATOK, MIPOJOJIKU-
TEJIBHOCTh TEXHOJOTMYECKHUX IEPEPBIBOB, IPHUHATAS ITOCIEI0BATEIbHOCTh BO3BEICHUS
KOHCTPYKIIUH 3/1aHUS.

Hopwma BeipaboTku padbounx npunumaetcs B npeaenax ot 100 mo 120%. Ilpo-
JOJDKUTENBHOCTh pa0OThl B CMEHAX OMPEAENISIOT JI€JIEHUEM TPYJAOEMKOCTH Ha MPOEK-
TUPYEMBbI KOJIMYECTBEHHBIM COCTaB 3B€HA M OTKJIA/IBIBAIOT B MPABOM YacTu KajeHaap-
HOTO IUTaHa B MPUHATOM MaciuTade Bpemenu (1 cmeHa).

[Ipu cocraBnenuu rpaduka Npou3BoJCTBA PadOT UCHOJIB3YIOTCS MOTOYHbIE Me-
TOJIbI ITPOU3BOJICTBA PAOOT ¢ MAKCUMAJIbHBIM COBMEIICHUEM CTPOUTEIbHBIX MPOLIECCOB
BO3BECHUS HaJ3€MHOM YaCTH 3/1aHHUS

KanennapHplii miaH CcOCTaBISIOT Ha OTHEIBHOM JMcTte Oymaru ¢opmarta A3

(puc. 5).

9. BbinosiHeHue hparMeHTa 00HLEKTHOIO CTPOMI€HILIAHA

Ha ¢parmenTe oObEKTHOrO CTpONTEHIJIaHA HAa BO3BEJICHHE HAA3EMHOM 4YacTH
31aHUS TIOKA3bIBAIOT PACMOJIOKEHNE COOPYKAEMOTO 3J]aHHsI, MECTa YCTAHOBKU CTPOU-
TEJIbHBIX W FPY30MO0IbEMHBIX MAIIUH C YKa3aHUEM MYTE€W UX MEpPEMEUICHUS U 30H JeH-
CTBHUSI, OMACHBIE 30HBI, MMOCTOSHHBIE U BPEMEHHBIE TPAHCIOPTHBIC MYTU U YIIUPEHUS
JUISl pa3rpy3Kd aBTOTPAHCIIOPTA C YKa3aHUEM MX LIMPHUHBI U paguyca 3akpyrienus. Ha
(hparMeHTe CTpOWTeHIIaHa JIOJHKHBI OBITh M300paKEHBI HAXOIAIIUECS B 30HE JCHCTBUS
KpaHa:

— Ha3eMHbBIN CKJIaJ OnayOKH ¢ MJIOUIaKON YKPYITHEHHS IUTOB;

— TIOCT YMCTKU U CMa3Ku OMaTyOKH;

— CKJIaJl JOOOPHBIX 2JIEMEHTOB,;

— CKJIaJl apMaTyphl;

— TUIOIIAJIKa Meperpy3ku OCTOHHOW CMECH W3 aBTOTPAHCIOPTHBIX CPEJICTB B
0aapu WM IEPErpy30uHbIN OyHKEp OETOHOHACOCA;

— TUIOMIAJIKH JJIsI CKJIAUPOBAHUS COOPHBIX KOHCTPYKITUH.



Ha ¢parmenTe crpoiireHmiana ycIOBHO HE MOKA3bIBAIOT CETH AJICKTPOCHAOXKe-
HUS U CAaHUTApHBIE CETHU, BPEMEHHBIE COOPYKEHUS U IPYTUE COCTABIIAKOLINE CTPOUTEH-
IJ1aHa, SBIIIOLIMECS MPEIMETOM U3YUEHUSI Kypca OPraHU3aluu CTPOUTEIIHCTBA.

@parMeHT cTpoireHIiana oobeKkTa pazMenialoT Ha jgucre popmara A3 B mac-
mrrabe 1:200 - 1:500 (puc. 5).

Ha 5nucT BBIHOCAT Takke pa3pe3 IO 3JaHUI0 C MPUBSI3KOM KpaHa U JACHCTBYIO-
MIMX MalIMH U MEXaHU3MOB (B IIPaBOil BepxXHEH yacTu jJucTa). B HUXKHEN yacTu jucTa
pacmoJiararoT 3JeMEHThI TpapUIeCKOr YacTH TEXHOJIOTHYECKON KapThl (CM. Bhimie). B
3aBeplieHre (B MpaBOM HIKHEH 4YacTH JIMCTA HAJ IITAMIIOM) MPUBOMAST TEXHUKO-
skoHoMHueckue nokazarenu (TIII) mo nmpoekry.

10. OmnpeneJieHue TEXHUKO-IKOHOMHYECKHUX MOKAa3aTeJeil MpoeKTa
NPOU3BOJACTBA padoT

PacyeTbl TEXHUKO-?PKOHOMUYECKUX MOKA3aTeseil 3aBepIlatoT BHIIIOJHEHUE KYyp-
coBoro npoekra. [lomyueHHble 3HaueHNs MO3BOJIAIOT CYIUTh O KaUe€CTBE MPOEKTHOM pa-
OOTBI CTYAECHTA U AAIOT IIPEICTABICHHUE O CYIIECTBYIOLIEN CUCTEME COMOCTABUTEIBHBIX
OLICHOK 3()()€KTUBHOCTH CTPOUTEIIHCTBA.

[Toka3aTenu BBIMKMCHIBAIOTCS HA rpaUyECKUil JIUCT MPOEKTa ¢ OOLIUMU perie-
HUSMH 110 BO3BEACHUIO 00BEKTa (JIMOO (PparMeHT OOBEKTHOTO CTPOMIEHIUIaHa, MO0
KaJICHIAPHBINA rpaUK CTPOUTETHCTBA OOBEKTA).

10.1. Cebecmoumocmsb cmpoumenbHO-MOHMANCHBIX PAOOM

C=1,08Y(C, .. T )+1,5> 3+ C., pyG., (10.1)
rae
1,08; 1,05 — xoadduinmenTsl, yYUTHIBAIOIIME HAKIAJIHBIC PACXOAbI COOTBET-
CTBEHHO Ha MEXAHM3MPOBAHHEIE U PYYHEIE [IPOLIECCHI;

Z(CL__CM_ -T;)— CyMMapHasi ce0eCTOMMOCTh 3KCIUTyaTalli CTPOUTEJIBHBIX
MaIllMH ¥ MEXaHU3MOB, pyo0.;

C! .. — TPOM3BOJICTBEHHAs Ce6ECTOMMOCTh MAIIMHO-CMEHBI i-T0 MEXaHU3Ma,
py0./M.-cM.;

T, — npoaOKUTENFHOCTE pabOTHI i-T0 MEXaHM3Ma Ha 00BEKTE, M.-CM.;
23‘ — obmrast cymMa 3apabOTHOM IUIaThl pabOYUX, 3aHSITHIX HA BBITIOJHEHUU

PYYHBIX Omepanuii (ompenesseTcs Mo BEAOMOCTH 3aTpaT Tpy/ia U CTOUMOCTH TPy103a-
Tpat — ¢opma 5), pyo.;
ZC‘ — CyMMa 3aTpaTr Ha MOJATOTOBUTEIbHBIE pabOTHI (YCTPOMCTBO MOAKPAHO-

n

BBIX MyTEH I OAIICHHBIX KPaHOB, Mepe0a3MpOBaHNUE CTAIIMOHAPHBIX OCTOHOHACOCOB U
T.1.), pyo.



KanengapHublii miiad padoT nNpu Bo3BeJAeHUM HA3eMHON YacTH 31aHUS

HaumenoBanus padot

Mecsaubl/Heaean/aHu

Bo3BeneHrne MOHOIUTHBIX KOH-

CTPYKLUH

YcTpoiicTBO HapyKHBIX yTEIIEH-
HBIX CTEH

YcTpoiicTBO BHYTPEHHUX CTEH U

MIEPEropoI0K
YcerpoiicTBo KpoBiu
N
YcraHOBKa OKOH U JBepeit
]

Ortpnenka (acaza 31aHus1, yCTPO-
CTBO BXOJIOB

I'padux aBukeHus padoyei CHIbI

OCHOBHEIE TEXHHKO-?)KOHOMUYECKHUE ITOKa-
3aTCIIn

Kanenpapublii niian pador

Paspe3 3nanus ¢ npu- \

BSA3KO0I KpaHa

]
—

PaccTanoBKa MeXaHH3MOB, pa3MellleHne cma-\
J0B M TUIOMAI0K COOPKU-YUCTKH ONATYOKH,
I NMOAr0TOBKHU APMATYPHBIX KAPKACOB € yKa3a-

HHEeM pa3MepoB U NPUBSI3KOH K IVIaHY

I s e B

| /

N

@parMeHT 00bEKTHOI0 CTPOIreHIIaHa

Puc. 5. IlpumepHasi KOMIIOHOBKA rpadpuyeckux JucrToB gopmara A3 npu opopmiieHnu

PeLICHUH 110 CTPOMIeHINIAHY U KaJeHJIAPHOMY IIaHYy padoT HAa o0beKTe




10.2. Ipooonrcumenvnocms 6blnOJIHEHUA PAOOM

[TpoaOmKUTENTFHOCTD BBIMIOJHEHUST PabOT MO BO3BEACHUIO KOHCTPYKIIHI
Ha/[3eMHOM YacTH 3/1aHUs OTIPENEIAIOT 110 KaJleHIapHOMY TutaHy (1. 8)

10.3. Oédopauusaemocms onanyoxu

O=Tnp/tu, (10.2)

rie

T,, — o01as npoAOIKUTEILHOCTD BBIIIOJIHEHHUA PadoT, [IH.;

t, — IIPOJIOJKUTENBLHOCTE OHOTO ONAyOOYHOrO UKJIA, JH.

10.4. 3ampamuot mpyoa na 1 M oowen (cunoii) naowaou 30anHus

t, = ZT/Soﬁm Wi t, = ZT/Smm , WL-JH. /M, (10.3)
re

ZT — CyMMapHas TpyJA0eMKOCTh padoT, onpeensercs u3 GopMsl 5, 4.-1H.;

S oo Sy — 00IIast / KU/ IIIONIAAb 3/1aHKA, YNPOIIEHHO OIpeesseTcs Io

.2
IJIaHy THIIOBOI'O 3Taxka S, -N dTaxel, M”.

10.5. Cebecmoumocms 3ampam mpyoa na 1 m* o6wieii />cunoii/ nowadu

C, = 23/806111 wm C, = 23/SmI , pyo./M° (10.4)



CIHHMCOK JIMTEPATYPbI

. IIpoexkTupoBaHMEe COBPEMEHHBIX BBICOTHBIX 34aHuil [Tekct] : mep. ¢
kurtaiickoro / Croit [Ibiidy [u ap.] ; nox pen. Croit [qitdy. - M. : U3n-Bo
Accouuanuy CTpoUTeNbHBIX By30B, 2008. - 468 c. :

. Teanuenko, B. MN. TexHomoruss  BO3BEACHUS  BBICOTHBIX,
OOJBITIENIPOJICTHBIX, CIECIHUAIBHBIX 3MaHUA W coopykeHud [Tekcr]
yuebnuk / B. . Tenmuenko, A. U. I'abips, A. I1. bospunues. - M. : U3na-
Bo ACB, 2016. - 744 c.

. Tennuenko B. WM. TexHosoruss BO3BEACHHUS 3MAHUM U COOPYKECHUM :
yueOHUK it ctpout. By3oB / B. 1. Tenuuenko, O. M. Tepentses, A. A.
Jlanmuayc. - 2-e usa., nepepad. u jo1. - M. : Beicii. mk., 2004.

. Jdopxun H. MW.TexHomoruss BO3BENCHUS BBICOTHBIX MOHOJIUTHBIX
XKeJe300€TOHHBIX 3AaHu [DIEeKTPOHHBIA pecypc}: yueOHO-METOIUUECKOe
nocooue/H.U.Jopkun, C.B.3yb6anoB - M.: ®opym, HUI[ MHDOPA-M,
2015. - 240 C. - Pexum JOoCTyma:
http://znanium.com/bookread2.php?book=503269



http://znanium.com/bookread2.php?book=503269

OI'VTIABJIEHUE
BBEJIEHUE ...ttt ettt
. CocTtaB ¥ mociaen0BaTeIbHOCTD BEIMOIHEHUS PI'P ..., 4
2. 3yueHne apXuTeKTypHO-TIJIAHUPOBOYHBIX U KOHCTPYKTUBHBIX OCOOCHHOCTEM
31215170 ST PP PR PR PR
. OTIPETICTCHUE OOBEMOB PAOOT ....vveervreeirieririessreesireassreessseassseessreessneessseessneesseeesseeesseeenns
. Be1Gop THIIa U KOHCTPYKTUBHOU CUCTEMBI OTTATTYOKH ... ve.vvievieereereeieesiee e siee e
. PECYPCHOE TIPOCKTHPOBAHIIE .....cevvienriesieentiesieesieesieesseesssesssessseasseesneesneesseesneessesssnssnnesns
5.1. TToTpeOHOCTD B MATEPHATBHBIX PECYPCAX ..vvauvrrarrrearsreassreassreessreessneessneessneesneessnes
5.2. Onpenenenue 3aTpar TpyAa, MAIIMHHOTO BPEMEHU U CTOMMOCTH
00071 (0T y T2 s TSP PR TP PR PRTRS
6. TexHOIOTHS MPOU3BOJACTBA OCTOHHBIX PAOOT . evvvieveieireesiriesiiiesireesineesieeesineesneeeseeeenes
6.1. OnpeneneHne KOJIUYECTBA U PASMEPOB 3AXBATOK. ....c.veeveeveerueerieessessseesnssnssnenns
6.2. MeTOBI OPTAHUBAIINU PADOT ... .vveivrieiireesiiiesieesstessbessbesssbeessbeesbeesbessseesseessees
6.3. Br100p OCHOBHBIX TEXHUYECKHUX CPEJICTB JUIsI MOHTaXa COOPHBIX
AJIEMEHTOB, ONATYOKU U OETOHUPOBAHUS KOHCTPYKIIHM ..vevvveerivieieeenieeesieeenieeenes
6.3.1. Bbibop TeXHHMUECKUX CPEACTB VIS MOIaYH U YKIAAKH OETOHHOM

H

o1k~ W

6.3.2. BBIOOD IPpy303aXBATHBIX YCTPOMCTB ..ecuvveaureranreearerateeaseeesseeesseeesseeessesenes
6.3.3. BBIOOD KPAHOB .....ceviiiiiiiiiiiiisiie sttt ettt ettt
7. TexHnomornueckasi KapTa Ha BO3BEJACHHE MOHOJIMTHBIX KOHCTPYKIIUN
THTIOBOTO DTAMKE 1..vcvveesveesteesteesueesseeassessseasseasseansesseesseessessaessseesbeeaseeannesseeanseanbeenbeenbeesees
7.1, OOHACTD HMPUMEHEHHUS ... vvevreesireessreesireessseessreessressbesasbe s sb e e be e sbe s sbe s sre e areesree s
7.2. Opranuzaiys U TEXHOJIOTHUS BBITTOTHEHUS PAOOT.....ccvveeriieiiieiieesieesiee e s
7.3. TpeOOBaHUS K KAYECTBY M MIPUEMKE PAOOT.....eeruveerurieiuiierreessreesreesreesreesreesneens
7.4. Kanbkynauus 3aTpat TpyJa, MAIIMHHOTO BPEMEHHU U 3apa00THOM IJIATHI ..........
7.5. T'paduK TPOUBBOACTBA PAOOT ....vvevriieiaieiesieaieeieebeesteesbeesbeesbeesbeesieesaeesneesneesnne e
7.6. MaTepHaibHO-TEXHUUCCKHIE PECYPCBI ..euuveerureersreeireessreesreesreessseessseessseessessneens
7.7. O0GorpeB U BbIAEPKUBAHNE MOHOJIUTHBIX KOHCTPYKIIMI B 3UMHUN
TIEPUOJ TIPOUBBOJCTBA PAOOT ...envvevriairiasreasteesieeteesteasteesieesseesieesseesineanneennesreenneas
7.8. TEXHUKA OCBOTIACHOCTH ....eeuvreruteessreesureessreessseesssessssessssessnseessseesnsesssesssessnsessnseens
7.9. TeXHUKO-IKOHOMHUECKUE TIOKABATEITH .....vvenreenreasreasreesseesseesseesseesseesseessessneessnenns
7.10. I'padmyeckoe 0POPMIICHUE TEXHOTOTUIECKOM KAPTBI ..cvvvervrerveerueerieesieesneesnnenns
8. KanenmapHslil miiaH BBITIOJIHEHUS pa0OOT MO BO3BEJICHUIO CTEH U TIEPEKPHITUI
)3 P20 150 V8 (007 0= F: 1o % B Vi P ) 6 0. 6 (X
9. BrimonHeHue GpparMeHTa OO BEKTHOTO CTPOUTCHIIIIAHA «...vveevveenveesreeeeesteeseeeseneseeesenenns
10. Onpenenenne TEXHUKO-3KOHOMHUYECKUX MOKa3aTesei mpoeKTa
TIPOUBBOJICTBA PAOOT ..vvviirieiriesreesreesteesieesteesbe e b e sse et e et e e e b e b e e nr e e sbeenbeesneesne e
10.1. CebecToMMOCTb CTPOUTENEHO-MOHTAKHBIX PAOOT .....vvervieiieiireriresiresieeaeeeneeas
10.2. ITpoaomKUTEAbHOCTD BBITOIHEHUS PAOOT ..oouvverrieieeiiieiiiesieesieesine e
10.3. O60PAUNBAEMOCTD OTATTYOKH .....veuvinriesriasriesreeseesreesreesieesiee s e e e enes
10.4. 3atpatsl Tpyaa Ha 1 M2 001IeH (KMIION) TUTOIIAIN 3IAHUS «..vvevveeervenssveeaneenns
10.5. CebectouMocTs 3aTpart Tpyaa Ha 1 M2 oO1Iel /KIITON/ TUTOIIAIM ......vvevnnvee
CITUCOK JIMTEPATYPBIL ...ttt



IIerposa Mpuna BragumuposHa

TexHoJ10rUs1 U OpraHu3anysi Bo3BeJAeHNsl BICOTHBIX 3TaHUii
13 MOHOJIMTHOIO JKeJIe300eTOHA

Metoanveckoe ykazanue 11 BeinosiHeHust PI'P no nucuunnune
«TexHomorus 1 opranu3anysi BO3BEACHHS BBICOTHBIX U OOJBIIEIPOIETHBIX 3JaHUN U
coopyxeHui» 11 crienranbHOCTH 08.05.01 CtponTenbcTBO YHUKAIBHBIX 31aHUN U

COOPY’KE€HHM, CTyICHTaMH OYHOI O0y4YEHHS.



