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penuciioBue

B Hacrositiiee Bpemsi CTpOUTETHLHOE MPOU3BOACTBO XapaKTepU3yeTCs
WHTEHCHUBHBIM IPUMEHEHUEM MOHOJUTHOIO O€TOoHa. ¥YCTpoilcTBO (yHAa-
MEHTOB M MOA3EMHBIX YaCTEW 3JAHUW U COOPYNKEHUU U3 MOHOJIUTHOTO
Kee300eToHa — HanboJiee pacpoCTpaHEHHBINM BapUaHT IPUMEHEHHUS MO-
HOJMTHBIX TexHosiorui. KypcoBoii mpoekt (padora) «Pa3zpaboTka TexHO-
JIOTUYECKOU KapThl HA YCTPOUCTBO MOHOJUTHBIX 5K€JI€300€TOHHBIX CTOJIO-
4aThiX (PYHJAMEHTOB)» MO3BOJUT 00YyYaOIIUMCS TPUOOPECTH HABBIKH Ca-
MOCTOSITEJIBHOTO ~ IPOEKTUPOBAHUS  MPOMU3BOJCTBA  CTPOUTEIBHO-
MOHTaXHBIX Pa00T B 001aCTH TEXHOJIOTUH MOHOJIUTHOTO 5KeJIe300€TOHa.

[lenssMu BBITIOHEHUS TPOEKTa (pabOThI) SIBIAIOTCSA 3aKpEIICHUE
TEOPETHUUECKOT0 MaTepuana pasjesia Mpu U3y4eHUU AUCUUILIUHBI «Tex-
HOJIOTUYECKHE TPOILIECChl B CTPOUTENBCTBE» M MPUOOPETEHUE HABBIKOB
MPOCKTUPOBAHUS TEXHOJIOTUN CTPOUTEIHHBIX MPOIECCOB MPU pa3paboTKe
TEXHOJIOTMYECKON KapThl HA YCTPONCTBO MOHOJUTHBIX KEJI€300€TOHHBIX
CTOJI0YATHIX (DYHIAMEHTOB.

3amavyaMu BBITIOJIHEHHS TTPOEKTa (PaboThl) SBIAIOTCS: (OPMHUPOBAHUE
3HaHWI B 00JACTH TEOPETUUECKUX OCHOB MPOU3BOJICTBA OETOHHBIX padoT,
CTPOUTEIBHBIX MAaTEPUATIOB U U3JEIUN 11 MOHOJUTHBIX paOoT; 3HAHUU
O TEXHMYECKUX CPEJCTBAX U METOJAaX MX BbIOOpA; YMEHUN M HABBIKOB
aHaJIM3a COCTaBa CTPOUTEIIbHBIX MPOIECCOB MPU MPOU3BOICTBE OETOHHBIX
pabor, a Takxke 3PPEeKTUBHON OpraHU3alUi TEXHOJIOTHUYECKUX MPOLIECCOB
Y OLICHKHU BBITIOJIHEHUsI OETOHHBIX PadoT.

B pe3ynbTare BhITIOTHEHUST PaOOTHI 00YYArONTUHCS JTOJKEH:

3HaTk:

— OCHOBHYIO HOPMATHMBHYIO JOKYMEHTAllUI0 B CTPOMUTEIBLCTBE IO
MIPOU3BOJICTBY OETOHHBIX palOT;

— OCHOBHBIE TOJIOKEHHUSI U 3a1a4l CTPOUTEILHOIO MPOU3BOCTBA MPU
OCYUIECTBIIEHUU OETOHHBIX PadoT;

— TEXHOJIOTHIO BBITIOJTHEHUS TTPOCTHIX U KOMIUIEKCHBIX CTPOUTEIIBHBIX
MPOIECCOB MOHOJIUTHBIX OETOHHBIX PadoT;

— TpeOOBaHMSI K KOHTPOJIO KAauecTBa CTPOUTEIBHOU MPOAYKIUU U
TpeOOBaHMs IO 00ECTICYEHUIO OXPaHbl TPYAA;

— METOJUKY OIpPEAEIICHUS MOTPEOICHHUSI PECYPCOB MPU MPOU3BOACTBE
OETOHHBIX padoT.



YMeTh:

— ONPENIENATh COCTAB CTPOUTENBHBIX MTPOLIECCOB U 0O0OBEMBI paldOT;

— OCYUIECTBJISATh MOAOOP CPEACTB MEXaHU3ALMH, TEXHOJIOTMYECKON
OCHACTKM W MOTPEOHOIr0 KOJMWYECTBA PadOUYMUX MPHU BBHIMOJHEHUU CTPOU-
TEJIbHBIX MPOLECCOB;

— pacCUUTHIBaTh TEXHUKO-3KOHOMHYECKHE IOKA3aTed MIPH BBINOJI-
HEHUU CTPOUTENIBHBIX MPOIIECCOB OETOHHBIX PadoT;

— pa3pabaTbiBaTh OPraHU3aIMOHHO-TEXHOJIOTHYECKUE CXEMbI BBITIOJI-
HEHUS CTPOUTENBHBIX MPOIIECCOB;

— paspabaThIBaTh KaJeHIAPHBIA TUIAH BBIMIOJIHEHUS CTPOUTEIHHBIX
MPOIIECCOB.

Bnaners:

— WHXKEHEPHOU TEepMUHOJOTHENH B 00JIaCTU MPOU3BOJCTBA OETOHHBIX
pador;

— METOAUKON MOATOTOBKH JIOKYMEHTALIMU IIPU MPOU3BOACTBE OETOH-
HBIX padoT;

— HaBBIKAMM OpPTaHU3aIuU pabovYnX MECT, UX TEXHUUYECKOTO OCHAIIle-
HUS, pa3MELIEHUS TEXHOJIOIMYECKOTO OOOPYJIOBAHMSI U OCYILECTBICHUS
KOHTpPOJISI COOJIIOICHUSI MPAaBWJI TEXHUKH OE€30MAaCHOCTU MPHU MPOU3BO/I-
CTBE OCTOHHBIX PadoT.



1. MATEPHUAJIbBI UTSA BO3BEAEHUA ®YHIAMEHTOB
N3 MOHOJIMTHOI'O ’KE3E3OBETOHA

1.1. BeToHBbI M 0ETOHHBIE CMECH

[Ipy BO3BEACHUM MOHOJIUTHBIX KEJIE300€TOHHBIX KOHCTPYKIUUA (PyH-
JAMEHTOB 3/IaHUM U CHELCOOPYKEHUW MPOMBIIUIEHHOTO U TPaKJaHCKOTO
HA3HAYCHUS TPUMEHSIOT OCTOHHBIE CMECH TSKEJIOT0 UM MEJIKO3EPHUCTOrO
6eronoB, orBevaromue TpedoBanusm ['OCT 7473, TT'OCT 26633, naparpa-
doB 5.1 u 5.2 CII 70.13330, a Takxe ri1. 6 CI1 435.1325800. ITpu sTom eciu
peub UaeT 0 PyHIaMEHTaxX BBICOTHBIX (T. €. BBICOTOM OoJiee 75 M) 0OBEKTOB
CTPOUTENBCTBA, TO TAKUE€ CMECH JIOJKHBI JOMOJHHUTENILHO YJIOBJIETBOPATH
TpeboBanusM maparpada 5.3 CI1412.1325800.

JIJi1 ipuUroToBIieHUs] OETOHHBIX CMECel ClIeAyeT MPUMEHSTh MOPTIaH-
neMeHTsl U nuiakonopwiadaueMentsl nmo ['OCT 10178 u I'OCT 31108,
cynbdaroctoiikue nemMeHTsl 1o ['OCT 22266 u apyrue HeMeHTHI O CTaH-
JapTaM M TEXHUYECKHM YCIOBUSM B COOTBETCTBUM C 00JIACTAMU UX IMpU-
menenus no npui. JI CIT 70.13330 u tabxn. 1.1-1.3. CooTHolIeHHE MEKTY
MapKaMH U KJjlaccaMH LIEMEHTOB IpeacTaBieHo B Taou. 1.4. Mcnonws3oBa-
HUE MYLIIOJIAHOBOIO MOPTIAHALIEMEHTa JIOMYCKAeTCs TOJbKO B Ciydae
CHELMAaJIBLHOTO yKa3aHus B npoekre. [Ipu 3ToM aiig OeToHa cBail, BO3BOIM-
MBIX B BEYHOMEP3JIbIX TPYHTaX, JOJDKEH MPUMEHSATHCS MOPTIAAHIIIEMEHT Ha

OCHOBE KIIMHKEpa ¢ HOPMHPOBAaHHBIM MHUHEPAIOTHYECKHM COCTAaBOM IIO
I'OCT 10178.

Tabnuna 1.1
Bri0op THMa neMeHTa 1o yciloBHUsIM 3KCIUTyaTauuu (yHJaMEHTOB
YcnoBus dKCmTyaTannu GyHAaMEHTHOH KOHCTPYKIUH
IpU JIEUCTBUH CPEJl, arPECCUBHBIX
10 COJIEPKaHUIO CYNb(haToB B 30HE
B [IO/I3€MHBIX
IIPU CUCTEMATHYECKOM | IIEPEMEHHOTO
[lemenT TpH CTAOMIBbHBIX . 4acTAX U BHYTPH
3aMOpaXUBaHUHU- JEUCTBUA
TEMIIEPaTypHO- TUJIPOTEXHUYECKUX
OTTauBAHUH BOJIBI .
BJIAKHOCTHBIX COOPYKEHHUI
WJIN yBIAKHEHUH- 1 MOpo3a
YCIIOBHAX
BBICHIXaHUH
1 2 3 4 5
I 10 H H A A
II1T 115, 120 H H H )|
HITIIL A A H A




Oxonuanue T1aom. 1.1

1 2 3 4 5
BILITL] i il H H
CCIII] P P P H
CCILIILL P il H H
M1 P H H P
HII P il P H

Ilpumeuanue: P — pekomenayercs, [l — nonyckaeTcs nNpu TEXHUKO-3KOHOMHYECKOM
o0ocHoBanuu, H — He momyckaercs.

Tabauua 1.2
Bri0op Mapku 1ieMeHTa B 3aBUCUMOCTH OT Kjiacca 0eToHa

Krnacc 6eToHa Mo mpo4HOCTH MPHU CKATHU

Mapxa newenta |- ) B20 | B30 B35 B40 B30
¥ BBILIE
Pexomenmyemas M300 M300 | M400 M500 M600 M600
Jlomyckaemas M300 M400 | M500 | M550, M600 M500, M550 M550
Tabmuma 1.3
BBI60p THUITIa OEMEHTA B 3dBUCUMOCTHU OT YCJIOBI/Iﬁ TBEPACHHUA OeToHa
Ycnosus M5 Lemert
TBEpACHUS [I17 J10 0 > | I | bIITIN | CCIIL, | CCILIIL, | I | HIT
HopmanbHbie
1 OnM3KHue p P )| )| P | P P
K HOPMAaJIbHbIM
[Ipu Temnepatype
ke +10 °C 1 1 H H A H H P
Ilpumeuanue: P — pexomenayercs, JI — pgomyckaercss 0OpU TEXHUKO-

9KOHOMHUYCCKOM O6OCHOBaHI/II/I, H — ne JAOITYyCKAcCTCA.

Tabmuna 1.4
CoOoTHOLIEHUE MCKAY MapKaMH M KjJlaCCaMH NEMCHTOB
Mapxka uementa o 'OCT 10178 Kiacc nementa mo 'OCT 31108
M600 52,5 (He BO Bcex mapTusx)
M550 42,5
M500 42,5
M400 32,5
M300 22,5




3anoHUTEIN I TSDKENIBIX U MEJIKO3EPHHUCTBIX OCTOHOB JTOKHBI
yaoBieTBopsATh TpeboBanusm ['OCT 26633, a takxke TpeOOBaHHSIM Ha
koHkpeTHbIe BUbI 3anoauutenei: 'OCT 8267, 'OCT 8736, 'OCT 5578,
['OCT 26644, 'OCT 25592, 'OCT 25818, 'OCT 32495 u I'OCT P 55224
(mpuwii. M CII 70.13330).

KpymnHblii 3a110JHUTENb PEKOMEHTYETCS MIPUMEHSITh B BUJIE PAllMOHAIIb-
HOU cMecHu OCHOBHBIX (pakuuid: oT 5 (3) 1o 10 mm, cBeime 10 10 15 mm,
cebime 10 g0 20 MM, cBoimie 15 mo 20 MM, cBeime 20 1o 40 mm, cBeime 40
10 80 (70) mm u cmecu dpakiuii ot 5 (3) 10 20 MMm.

MuHuMaapHas MapKa KPYIMHOTO 3aIlOJHUTENS MO0 MPOYHOCTH MOKET
ObITh Ha3HaueHa o T1adi. 1.5, a ero 3epHOBOI cocTtaB — 1o Tad. 1.6.

Tabnuma 1.5

MunumajbHas MapKa KpYIIHOTO 3aIIOJIHUTECIIA IO ITPOYHOCTH

B OPOLLL Knacc 6etona

ALTIOpOaL B12.5] B15 | B20 | B25 | B30 | B35 | B40 | B45
N3BepxeHHBIC 800 800 | 800 | 800 | 800 | 1000 | 1000 | 1200
Metamopdudeckue 600 600 600 600 800 | 1000 | 1000 | 1200
OcaTo4yHbIe 300 300 400 600 800 | 1000 | 1000 | 1200

Ilokazarennb
IPOBHMOCTH Hpl6 | Opl6 | Ipl6 | Apl2 | dpl2 | Jdp8 | Hp8 | Hp3
Tab6muia 1.6

PGKOMGHHyeMBIﬁ (I)paKL[I/IOHHBIfI COCTaB KPYIIHOI'O 3aIIOJIHUTCIIA

Haubonbias KpynmHoOCTh Conepsxanue ¢pakiuii B KpynmHOM 3amnogHutene, %
3aTMOJTHUTENS, MM 5-10 10-20 | 20-40 | 40-70 | 70-120
10 100 — — — —
20 25-40 60-75 — — —
40 15-25 20-35 | 40-65 — —
70 10-20 15-25 | 20-35 | 35-55 —
120 5-10 10-20 | 15-25 | 20-30 | 30-40

[Ipu ucnosib30BaHUM MECKOB C MOJAYJEM KpymHOCTH 1,5—2 HeoOXo-
JMMO YYUTBIBATh IMOBBIIICHHE pacxoja HeMeHta A0 5 %, a ¢ moayJieMm
kpynHoctu meHee 1,5 — 1o 12 %. IIpu coaepxanuu B IeCKe MbLIEBAThIX U
IJIMHUCTBIX YacTHLL CBbIIE 3 % pacxoj LeMeHTa Bo3pacTaeT Ha 5 % u Oosee.

JIs1 TIOBBIIICHUST BOJOYACPKUBAIOIIEH CIIOCOOHOCTH W CBSI3HOCTH
OCTOHHON CMECH B €€ COCTaB PEKOMEHIYETCS BBOJUTH HAMOJIHUTEIb —
CMECh MUHEPAJIbHBIX YaCTHUL, KaK MPaBUJIO, UCKYCCTBEHHOIO, B T. Y. T€X-
HOT'E€HHOT0, IPOUCXOXKIeHUS pazmMepom MeHee 0,16 MM.

7



Boja 3atBopeHust 0ETOHHON CMECH M MPUTOTOBJICHUSI PACTBOPOB XU-
MUYECKHX J00aBOK K HeW JOJKHA COOTBETCTBOBATh TpPEeOOBAHUSIM
['OCT 23732.

Pemenne no BeIOOPY MarepHasioB AJisi OETOHHBIX CMeCEd MPUHUMAIOT
10 pe3yJbTaTaM MX HCIBITAHUM HAa KOHTPOJIBHBIX 3aMecax B JIAOOPATOPHBIX
YCIIOBUSIX U IIPU MOCTaBKE CMECEN Ha OOBEKT OTPaKalOT B €€ COMPOBOJIU-
TEJILHOMN JIOKYMEHTAIIHH.

[TorpemHocTs H03UPOBAHUSI MATEPHUATIOB HE JOJDKHA MPEBBIIATH
(mo manaeiM 10 B3BemmBaHuil B 8 ciydasx): 2 % macchl — A5 [IEMEH-
Ta, CYXUX U XUAKUX T100aBOK (MOIM(PUKATOPOB CBOMCTB), BOJBI U BOJI-
HBIX pacTBOpPOB 100aBOK; 3 % macchl — 14 3anojJHuTenei; 2 % Maccol —
JUJISL BOJIBI, KUJIKUX JOOABOK M BOJHBIX PACTBOPOB J00ABOK.

[Ipu Bo3BEI€HUH MOHOJIUTHBIX ()YHAAMEHTHBIX KOHCTPYKIHI OETOH-
HBIE CMECU Ha CTPOUTEIBHYIO IJIOMIAJAKY MOCTABJISIIOTCS B TOTOBOM BHJIE
(ToBapHBIE OETOHHBIE CMECH) WM MPUTOTOBJISIOTCS HA CTPOUILIONIAIKE.
beroHnHble cMecHu, TOTOBBIE K YNOTPEOJICHUIO, MPUTOTABIUBAIOT, TPAHC-
NOPTUPYIOT, TMPUHUMAIOT M XPaHSAT B COOTBETCTBUM C TPEOOBAHUSIMHU
I'OCT 7473.

ToBapHble OETOHHBIE CMECH MPUTOTABIMBAIOT MO TEXHOJIOTHUYECKOMY
perjlaMeHTy, yTBEPKJACHHOMY B YCTAHOBJIEHHOM MOPSIKE MPOU3BOIUTE-
JIeM, U YCIIOBHUSAM JOTOBOpa Ha moctaBKy. [IpuroroBienne 6€TOHHON cMme-
CH Ha CTPOUTENbHOM IIJIOMIAJIKE JOKHO TaKXKE OCYIIECTBIATHCS IO CIie-
IIMaJIbHO pa3pabOTaHHOMY TEXpEriaMeHTy Ha CTallMOHAPHBIX WUIIU Tepe-
JBUKHBIX OE€TOHOCMECUTEIILHBIX YCTAaHOBKAX.

[Ipu npuroroBiieHMH OETOHHOW CMECH HAMMEHBIIYIO TIPOJIOKUTENb-
HOCTh MEPEMEIINBAHUS B CMECUTENSX LUKIMYHOTO JEHCTBUS B CEKYHJIaX
(cuuTas ¢ MOMEHTa OKOHYAHMSI 3arPy3KH BCEX MATEPHUAIIOB B CMECUTEIIb 10
HayvaJia BEITPY3KH CMECH U3 HETO0) CeAyeT NPUHUMATh 1Mo Tabi. 1.7,

YMeHbIIEHHE WM YBEJIWYEHUE 3arpy3ku OapabaHa (damim) cMecuTe-
JIs1 IPOTHUB €MKOCTH TIO TACIOPTy MOXET OBITh JOMYIIEHO B Mpeaeiax He
oosiee 10 %.

Cyxue OeTOHHBIE CMECH MPUTOTOBJISIOT B CMECUTENSAX MPUHYIUTEb-
Horo jneictBus. IIpu goctaBke cyxoil cmMecH aBTOOETOHOCMECUTEISIMU
BBEJICHUE BOJIbI 3aTBOPEHUS M IEpPEMEIIMBAHUE CIEAyeT HAaYMHATH 3a
30—40 mMuH 1o momauu B onanyoky. Obmiee unciao o60poToB GapabaHa —
He MeHee 70 u He 6osee 300.



Tabnuma 1.7
[Tpog0IDKUTEIIBHOCTD TIEPEMEIIMBAHMS OCTOHHBIX CMECEH TSKEIIBIX
1 MEJIKO3EPHUCTHIX O€TOHOB Ha IUIOTHBIX 3aIIOJTHUTEIIAX

[Ipo0mKHUTENFHOCTD IEPEMENINBAHMS, C (HE MEHEE)
BmecTumMocTh | B rpaBUTallMOHHBIX CMECHUTENAX | B CMECHUTENAX NPUHYUTEIBHOTO
CMECUTES 17151 OETOHHBIX CMecell Mapok IeNCTBHS Ul cMeceil Bcex Mapok
10 3arpyske, 1 10 y1000yKJIa/IbIBAEMOCTH 1o ypoboykiaapiBaeMoctu npu B/
XK1 ulll I12 I13-115| wmenee 0,3 0,3-0,4 |0Oonee 0,4
menee 750 90 75 60 80 60 50
750-1500 120 105 90 100 70 50
oozee 1500 150 135 120 120 80 50

KoMnoHeHTsl 0€TOHHOI cMecH B padOoTaroluii CMECUTENb JOMYCKa-
€TCsl 3arpy>kaTh OJJHOBPEMEHHO, OJTHAKO, 10 BO3MOKHOCTH, PEKOMEHIYET-
csl oJava B MEPBYIO OYepe/ib MHEPTHBIX KOMIIOHEHTOB, 3aT€M BOJbI U Aa-
jiee IIEeMEHTA.

[Ipu ucnonb3oBaHUM ropsiyeii BOAbl 3aTBOPEHUs (B 3UMHHI MEPHUO/)
WM TOpsiuero neMeHTa (0COOCHHO B JIETHHM MEPUOM) UX TeMIlepaTrypa He
nospkHa mpesbimate +70 °C. IlocmenoBaTtenbHOCTh 3arpy3KH: 3aIlOIHU-
T€Jb, FOpsiuasl BOJA, LEMEHT (IIPU HUCMOJIb30BaHUU TOPsTYEl BOJbI); MeEIl-
KU 3aMOoJIHUTENb, IIEMEHT, KPYIHBIH 3alOJHUTENb, BOJA, XUMUYECKas
n00aBka (TIpU UCTIOIB30BAHUU TOPSYETO [IEMEHTA).

PabGounii pacTBOp XUMHYECKOM JOOABKM B OETOHHYIO CMECH BBOJIAT
BMECTE C BOJOM 3aTBOPEHUS.

B cootrBercTBUM C AOrOBOPOM Ha MOCTaBKY OETOHHBIE CMECH s
(GyHIAMEHTHBIX KOHCTPYKIMN TOMKHBI 00€CIIeYMBaTh MOIy4YeHHE OeTo-
HOB C 33JJaHHBIMH B MPOEKTHOM JTOKYMEHTAllMM MOKa3aTelsIMH KauecTBa
(OeToHHBIE CMECH 3aJITaHHOTO KAa4yeCTBa), K KOTOPHIM B MEPBYIO OYEPEb
OTHOCSITCS KJAacC IO MPOYHOCTH HAa CXKaTHE M MapKU MO MOPO30CTONKO-
CTU M BOJOHENPOHUIIAEMOCTH, Ha3HAyaeMble C Yy4eTOM TpeOOBaHUMN
CII 28.13330, nu60 uMeTh 3aJjaHHbIN cocTaB (OETOHHBIE CMECH 3aJJaHHO-
ro cocraBa). CoctaB OETOHHON CMECH 33aJIaHHOTO KadyecTBa MOAOHPAIOT
o I'OCT 27006 ¢ yyeToMm TpeOOBaHUM, MPEABIBIIEMBIX K KJIaccaM dKC-
nmyatauuu 6eronoB 1o 'OCT 31384. CpoiicTBa 1ojo0OpaHHOM OETOHHOU
CMECH JIOJDKHBI COOTBETCTBOBATh TEXHOJOTHH MPOU3BOJICTBA OCTOHHBIX
paboT, BKJIOYAKOIIEH CPOKH M YCJIOBHS TBEpJCHUS OETOHA, CHOCOOHI,
pPEXUMBI IPUTOTOBJIEHUSI U TPAHCIIOPTUPOBaHUs OeTOHHOW cMecH. Tak,
U1l CMECEH, TPaHCIOPTUPYEMBIX MO OETOHOBOAAM, PAacxo] LIEMEHTA



JIOJKEH COCTABIATH He MeHee 260 Kr/M>, a OJBMKHOCTh — He MeHee 4—6 cM
no ocaake crangaptHoro konyca ('OCT 10181). CooTrBeTcTBYIOIIME OC-
HOBHBIE TPEOOBAHMS K COCTaBY OETOHHBIX CMECe MpuBeeHBI B Ta0. 1.8.

TpeOoBanus K coCTaBy OETOHHBIX CMECen

Tabmnua 1.8

[Tapamerp

Benuuuna napamerpa

Kontpons
(MeTog, 00BEM,
BUJI PETUCTPALIHN)

Yucno gppakuuii KpymHoro
3aMOJHUTENS NIPU KPYIHOCTH

3epeH, M: W3mepurenbHbIi
O (COCT 8269.0)

— 110 40, — HE MEHEE JIBYX,
— cBbinie 40 — HE MEHEE TPeX
HawubomnbImas kpymHOCTh
3aIOJHUTEA:
— JUTIS1 %KeNe300€TOHHBIX — 2/3 HaMMEHBIIETO PaCCTOSHUS
KOHCTPYKITHH, MEX]y CTEPXKHIMHU apMaTypHl;
—B T. 4. JUI1 BEPTUKAIBHBIX — 1/3 naumens1ero pazmepa
Y TOPU3OHTAIIBHBIX; KOHCTPYKIIMHM U 1/2 ee TONIIUHBI

COOTBETCTBEHHO, HO HE Ooree

150 mm; W3meputenbHblil
— TpU TepeKayrBaHuM OETOHOHA- | — 1/3 BHyTpeHHeEro Auamerpa (COCT 8269.0)
COCOM TpybonpoBoia
[Ipu nepexkaunBanum
110 OETOHOBOAAM:
— COJIepKaHHE 3epeH KpymHoro | — He 6onee 35 % macchl,
3QIOJIHUTENST HAUOOIBIIETO
pa3Mepa JemaaHol U UIII0BaTON
bopm,
— COZIep KaHUE TIeCKa —5-7u 15-20 % cooTBETCTBEHHO W3mepurenbHbIi
kpynHocThi0 MeHee 0,14 u 0,3 MM (T'OCT 8735)

beToHHbIe cMeCH JOKHBI COOTBETCTBOBATH IOKA3aTeNsIM KadyecTBa
1o yJ1000yKJI1aJIbIBA€MOCTH, PacCciIauBaeMOCTH, TOPUCTOCTH, TEMIIEPATYPE,
COXpPaHSIEMOCTH CBOMCTB BO BpPEMEHH, O00BEMY BOBIICUCHHOTO BO3/yXa,

KO3(PULIMEHTY YIIIOTHEHUS.

Y 1060yK1apIBAEMOCTh OETOHHON CMECH MOXKET OBITh 3a/laHa Map-
kot (K1, ITI-I15 nmu6o CY1-CVY3 (nipu OetoHHpoBaHUU 0€3 YIIIIOTHEHHS)
B 3aBHCUMOCTH OT CTEIEHH MAaCCUBHOCTH (DYHJAMEHTHBIX KOHCTPYKIIHA,
UX HACBIIIEHHOCTU apMaTypoH, crnocoba Mojiauyu CMeCHU K MECTY YKIIaJIKH
U CIoco0a yMIOTHEHHUS ) U JOMOJHUTEILHO YTOUYHEHAa KOHKPETHBIM 3HaYe-
HUEM TIOKazaTess yJI000yKJIaJblBaeMOCTH B COOTBETCTBUM C TaOn. 1-4
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['OCT 7473. IIpu 5TOM OTKJIIOHEHHE 3aIaHHBIX 3HAYEHUN HE JOJDKHO Mpe-
BBIIIIATh BEJWYWH, MPUBEICHHBIX B Ta0a. 1.9. /laHHbIe TI0 y1000YyKIIaIbI-
Ba€MOCTUM JIOJDKHBI OBITh YKa3aHbl B TMPOEKTE MPOU3BOJCTBA pPadoT
(ITITP) u (unn) pernamenTe Ha OETOHHBIE PAaOOTHI (IIPU €ro HATUYHUH).
Ta6nuna 1.9
JlomycTrMble OTKJIIOHEHHS 3HAYEHUM TTOKa3aTesen
y1000yKJIaIbIBAEMOCTH OETOHHON CMECHU

HamMeHnoBanmue noka3arens
Jonyctumoe
yI1000YyKIaIpIBAEMOCTH HomunansHOE 3HaYCHHE OTKTOHCHITG
OCTOHHOI cMecH
PacnieiB koHyca, cM BCE 3HAYCHUSA +3
0 no 10 +1
caJika KoHyca, CM
A y 6onee 10 +2
6onee 10 +3
KecTkocThb, ¢
no 10 +2
ooinee 1,25 +0,1
Kospdunuent ynnotHeHus or 1,11 mo 1,25 +0,08
mo 1,10 +0,05

Mapka OeToHHOH cMecH MO yAO0OOYKIAIbIBAEMOCTH OMNpPEAEIseTCs
IpU MPUTOTOBJIICHUHU 4Yepe3 15 MUH 1ociie BBITPY3KU W3 CTAIIMOHAPHOTO
CMECHUTEIsI, a TaK)Ke Ha 00BbEeKTe He mo3Hee yeM uepe3 20 MuH mocie J0-
CTaBKU cMecH. [ OETOHHOM cMecCH, MPUTOTOBJICHHON Ha CTPOMTLIONIA/I-
K€, JOMYCKAeTCsl OMPENENATh MapKy IO YI000YKIIaIbIBAEMOCTH OJMH pa3
yepe3 15 MuH moce BeIrpy3kHu u3 cmecutens. [Ipu ucnonb3oBaHum cMecu
B TEUCHUE BPEMEHH, MPEBBILIAIONIEM €€ COXPaHSIEeMOCTb, MapKa JTOJKHA
OBITH OMpE/IeNIeHa TAKKE HEMOCPEICTBEHHO MePe]T YKIIAIKOM.

PacciianBaemMocTh OETOHHON CMECH HE JOJKHA MPEBBIIIATh 3HayYe-
HUM, TpUBeJeHHbIX B Ta0. 1.10.

Tabnuua 1.10
TpeboBaHust Kk paccianBaeMoOCTU OETOHHOUM cMecH

M PaccrnanBaemocTs 6eToHHOIM cMmecH (%, He Ooee)
apka
P IO MTOKAa3aTelsIM

1o yA000YKJIabIBAEMOCTH

BOJIOOT/EIICHUS PacTBOPOOTIACIICHUS
K1-KS5 0,2 3
IT1-112 0,4 3
I13-I15 nu PK1-PK6 0,8 4
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[Ipu moctaBke OETOHHOM CMECH OTKJIOHEHHE MPOEKTHBIX 3HAUYCHHI
CpEdHEN IIIOTHOCTH, PACCIauBaEMOCTH, TIOPUCTOCTH, TEMIIEPATYPHI U CO-
XPaHAEMOCTH CBOMCTB BO BPEMEHM HE JOJDKHO MPEBBINIATH BEJIMYMH,
npuBeACHHBIX B Ta0d. 1.11.

Tabmuma 1.11
JlonycTrMble OTKIIOHEHHS 3HAYECHUH IIPOYUX ITOKa3aTeIen
KayecTBa OETOHHOI cMecH

Jnamna3oH, B KOTOPbIN
HanmenoBanue mmokasareist Jlommyctumoe
N [I0MaaeT 3aJaHHOe
KauecTBa OETOHHOM CMeCH OTKJIOHEHHUE
3Ha4YEHHE MOKa3aTEes
CpeliHss IIIOTHOCTb, Kr/m® BCE 3HAUEHUS +20
PaccinanBaemocts, %, 10:
— BOJOOT/IEICHHIO, menee 0.4; +0,1,
0,4 u 6onee +0,2
— pacTBOPOOT/ACICHUIO MeHee 4; +0,5,
4 u 6osee +1,0
ITopucrocts, % BCE 3HAUYCHUS +1
Temneparypa, °C BCE 3HAYCHUS +3
. He MeHee 90 MuH; -10,
CoxpaHaeMOCTb CBOICTB
5O BDEMEHIL. MUK oT 90 muH 1o 180 mun; -20,
P ’ ooitee 180 Mun -30

Mapka no cpenHeil MIOTHOCTH, MOPUCTOCTh, TEMIIEpaTypa U Coxpa-
HSEMOCTh CBOMCTB BO BPEMEHHU JOJDKHBI TaK)K€ COOTBETCTBOBATh 3Haue-
HUSIM, YKa3aHHBIM 3aKa34YMKOM B JIOTOBOPE Ha MOCTaBKY OETOHHOM CMECH.

YcnoBHoe 0003HaueHHE OCTOHHOM CMECH 3aJJaHHOTO KadecTBa IPHU
3aKase JIOJKHO COAEpPKaTh THM OE€TOHA, €ro Kjiacc Mo MPOYHOCTH, MAPKY
no yao00yKIaJbIBAEMOCTH W, MPU HEOOXOAUMOCTH, APYru€ HOPMHUpYeE-
MBbIE TMOKa3aTeIu KayecTBa, HAMPUMEP, MapKU MO MOPO30CTOMKOCTH, BO-
JOHETTPOHUIIAEMOCTH, CPEAHEH TUIOTHOCTH M T. . CO CCBUIKOM Ha aKTy-
anbHy0 Bepcuto 'OCT 7473. Ilpumepsr:

— BCM B25 I11 F200 W4 I'OCT 7473-2010 (GeToHHast cMeCh MEJIKO-
3€pPHUCTOr0 O€TOHA Kjlacca o MPOYHOCTH Ha cxkatue B25, mapku 110 y10-
ooykmaasiBaeMoctu [11, mapok GeroHa mo mopo3socrtoiikoctd F200 u Bo-
noHenpoHuiiaeMoctu W4);

— BCT B25 I11 F200 W4 I'OCT 7473-2010 (10 e, TShKeIoro 0eToHa);

— BCT B25 (R"w >33 MIla) I11(OK 3 cm) F200 W4 I'OCT 7473-2010
(TO ke, ¢ MUHUMAaJIbHOM TpeOyeMol npouyHocThio 6eToHa 33 Mlla u ocan-
KOM KOHyca 3 cm).
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[Ipu 3aka3e OETOHHOW CMecH 3aJaHHOIO cOCTaBa €€ YCJIOBHOE
0003HAUYECHHE HE MPUBOJUTCS, a YKa3bIBAIOTCS COCTAB CMECHU M KaueCTBO
UCIIOJIb3YEMBIX NP €€ MPUTOTOBJIEHUH COCTABJISIOMIUX (BSDKYILEro, 3a-
MOJIHUTEJICH, BOJIbI, XUMUUECKUX U MUHEPAIbHBIX J0OABOK).

B noroBope Ha moctaBKy TOBapHON OETOHHOW CMECH JOJIKHBI OBIThH
yKa3aHbl BC€ HEOOXOIMMBIE MapaMeTphl MO €€ KOJUYECTBY U KadyecTBY,
a TAaK)K€ CPOKaM U CpeJICTBaM JOCTABKHU.

Jlist onipesiesieHus: peKUMOB TBEPJICHUS YII0XKEHHOTo 6eToHa uHpop-
Malus O Temne Habopa €ro MpPOYHOCTH MOKET ObITh MPE/ICTaBIICHA IO
AKCIEPUMEHTAIBHON KPUBOM Habopa MpovHOCTH mpu TemmepaTtype +20 °C
B nHTepBaye 1-28 nHeu.

[Ipu nocTtaBke TOBapHOW OETOHHOU CMECH 3aJIaHHOTO KayecTBa Mpo-
U3BOJIUTENb (MIOCTABIIMK) JOJDKEH MPEIOCTaBUTh MOTPEOUTEINO B Hameya-
TaHHOM U 3aBE€PEHHOM BHJI€ CIEAYIOLIYIO CONMPOBOAUTEIBbHYIO TOKYMEH-
TalHIO:

— JUISL KaXJ0M mapTuu OETOHHOM CMeCH — JOKYMEHT O KauecTBe Oe-
TOHHOU CMECHU U MPOTOKOJ UCHBITAHUN HOPMUPYEMBIX IOKA3aTEJIeN Kadye-
cTBa O€TOHA;

— JJIS KaX101 3arpy3Ku OETOHHOW CMECH — TOBAPHYIO HAKJIAIHYIO.

Jlo Hauasna MoCTaBKU CMECH 33/IAaHHOTO Ka4eCcTBa MOTpeOUTeNhb BIIpa-
B¢ TpeOoBaTh OT MPOU3BOJAUTENS (MOCTABIIMKA), C OTPAXKEHHEM HSTOTO
B JIOTOBOPE MOCTABKH, HMHPOPMALIMIO O KAYECTBE MCIOJIb3YEMbIX MaTepH-
aJl0B, HOMMHAJIBHOM COCTaB€, a TAKXKE PE3yJIbTAThl MPEIBAPUTEIbHbBIX UC-
NBITAHUM OETOHHBIX CMECE M OETOHOB JJAHHOTO COCTaBa IO BCEM, yKa-
3aHHBIM B JIOTOBOpPE IOCTaBKHU, MOKazaTedsiM. DTa uHpopmanus mpei-
CTaBJISIETCS B BUJIE KapT 1Mo100pa cocTaBa OETOHA.

[Ipn mocrtaBKe cMecH 3aJaHHOTO COCTaBa MPOM3BOAUTENb JOJHKEH
NPEOCTaBUTh MOTPEOUTENIO B HANMEYATAHHOM M 3aBEPEHHOM BHJIE TOBAp-
HYIO HaKJIQJHYIO U JIOKYMEHT O KauecTBe OETOHHOUN cMecH (ISl KaxKIou ee
3arpy3KH), KOMHWM TMACIOPTOB HA MCIOJIb3yeMble MaTepHaibl (7151 KaXKIOu
NapTUU CMECH) U, €CIIH 3TO YKa3aHO B JOIOBOPE MOCTABKHU, IPOTOKOJ UCTbI-
TaHU MMOoKa3aresei kauecTBa OETOHHON CMeCH U OETOHA.

beToHHbIE CMECH JOCTABIAIOT MOTPEOUTENIO0 TPAHCHIOPTOM CIElHA-
JU3UPOBAHHBIX BHUJOB: aBTOOETOHOBO3aMH, AaBTOOETOHOCMECHUTEISIMHU
(e menee 90 % exerogHOro MMpPOBOr0 O00bEMa) U ABTOCAMOCBAJIAMHM.
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[locnennue paspemniaeTcss UCIOJIb30BATh JIMINB MO COTJIACOBAHUIO MPOU3-
BOJUTENS C MOTPEOUTENEM U TOJBKO JJIsi TPAHCIOPTUPOBKH JKECTKUX Oe-
TOHHBIX cMecell. ABTOOETOHOCMECUTENN — Haubojiee yHUBEpCAIbHbBIE U
yn0OHBIE CPENCTBA IOCTABKM OCTOHHOM CMECH, B T. Y. CyXOM, CIIOCOOHBIE
3a4aCTyI0 OCYLIECTBIIATh U €€ MOCIEAYIOLYIO 10Ja4y B OJ0OKU OETOHUPO-
BaHMS BO3BOJMMBIX (DYHITAMEHTHBIX KOHCTPYKLHMI 0€3 MpUBJICUCHUS IJIS
TOTO HWHBIX CpeaAcTB MexaHuzanuu. OcoOeHHO 3(PGEeKTUBHBI B 3ITOM
CMBICJIE MOJIEIH, 000pYA0BaHHBIC IJIMHHBIMHU (10 12 M) pa3maTOYHBIMH
JOTKaMU M (WJIM) JIEHTOYHBIMH TPAHCHOPTEpPAMHU, COCTOSIIUMHU U3 He-
CKOJIbKUX CeKIMi obmien jmuaHon 10 20 M. Beibop mapku aBToO6eTOHOC-
MECUTENISI JIOJDKEH MPOU3BOJIUTHCS HMCXOJd M3 HEOOXOJMMOCTH MaKCH-
MaJbHOTO HUCIIOIb30BAHUS €T0 M0 3arpy3Ke CMECHIO.

CriocoObl 1 cpelicTBa JOCTaBKU OETOHHOM CMECH Ha CTPOMILIONIAIKY,
PaBHO KaK W MOCIEAYIOIICH IMoJauyd B OJIOKM OCTOHMPOBAHUS, JTOKHBI
oOecreurnBaTh COXpaHEHUE 3aJIaHHBIX CBOMCTB OeTOoHHOU cMecu. He pe-
KOMEHIyeTCsl TPAHCIIOPTUPOBaTh OETOHHYIO CMECh Ha paccTosiHue Oolee
100 xm. MakcumanpHass TPOAOJDKUTEIBHOCTh BHELIHETO W BHYTPHIIO-
CTPOEYHOTO TPAHCIIOPTUPOBAHUS HE JOJKHA OBITH 00JiIee BPEMEHHU UX CO-
xpanseMocTd. [Ipu 3ToM MakcHUMallbHOE€ BpEMsI TPAHCIIOPTUPOBAHUS TO-
TOBBIX OCTOHHBIX CMecel aBTOOETOHOCMECUTENIIMH PEKOMEHYEeTCS MPH-
HUMaTh He Oozee 2 4. [Ipu TpancnopTUpoBaHUM OETOHHAsI CMECH JIOJHKHA
NPEAOXPaHATHCA OT BIMSIHUSL MPSIMBIX COJIHEUHBIX JTydel, aTMOC(HEpHBIX
OCaJIKOB, PacCIOCHUs, TOTEPU LIEMEHTHOTO pacTBOpa. B 3uMHHUX yClIOBU-
SIX TOTOBYIO O€TOHHYIO CMECh 0€3 TPOTUBOMOPO3HBIX JOOABOK B IIPOIIECCE
TPaHCIOPTUPOBAHUSI HEOOXOAUMO, KPOME TOr0, MPEIOXPAHITH OT 3aMep-
3aHHS; TPU OTOM TPOJOJDKUTEIBHOCTh TPAHCIOPTUPOBAHUS JIOJDKHA
YCTaHABIIMBATHCS C YUETOM TEMIIa OCTHIBAHUS CMECH.

[ToTpeOutens OMKEH COIIacoBaTh C MPOU3BOJUTENEM JIaThl, BpEMs
U PUTM JIOCTaBKU OCTOHHOW CMECH, a B CIydae HEOOXOJAMMOCTH HHDOP-
MUPOBATh TMPOU3BOJUTENSI O BapUaHTaX TPAHCIOPTUPOBKH B Mperaesiax
CTPOMILIONIAAKY, B T. 4. 00 OTpaHUYEHUSIX, MPEABIBISEMBIX K TPAHCIOPT-
HBIM CPEJICTBaM, HAIPUMeED, K UX TUILY, pa3MepaM, Macce, rabapuram U T. .

B mporiecce qocTaBku BBeICHUE B OETOHHYIO CMECh JOTIOTHUTEILHO-
ro (T. €. CBepX YCTaHOBJICHHOTO €€ PEUENTypoi) KOJIUYECTBA KOMIIOHEH-
TOB (IIEMEHTAa, 3aMOJHUTENEH, BOABI U JOOABOK) HE JOMYyCKaeTCsl.
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[Ipn moctaBke OETOHHON CMECH aBTOOETOHOCMECHUTEISIMU JJIsSI TTOBBI-
HICHUSI €€ COXPAHSIEMOCTH PEKOMEHJyeTCs TpOOHOE BBEICHUE B HEE J10-
OaBkU-TUIacTU(PUKATOPa (YacTh — Ha 3aBOJIE, YaCTh — Ha 00bekTe). [loTeps
MOJABUKHOCTH OCTOHHOM CMECH OPHEHTHPOBOYHO COCTaBiisieT 1-5 cMm Ha
kakapie 30 MUH MyTH B 3aBUCHUMOCTH OT BUJIa CMECH M TEMIIEPATYPHI
OKpY>KaroIlero Bo3ayxa. BoccraHoBieHue yno000yKIaabIBa€MOCTU OETOH-
HOM CMECH Ha CTPOMIUIONIAJKE IOJDKHO MPOBOAUTHLCS CIIyx)O00i J1abopa-
TOPHOTO KOHTPOJIS Ka4eCTBa MOTPEOUTENSI CMECH, a KOJIMYECTBO T00aBIIs-
€MOTO MPU ITOM pacTBOpa IIaCTU(UKATOPA U BPEMS €€ JOTOJHUTEIBHOTO
NepeMeNTNBaHUs B aBTOOCTOHOCMECHUTENE JIOJDKHBI COOTBETCTBOBATh TEX-
HOJIOTHYECKOMY DPETJIaMEHTY, OBbITh 3a()MKCHPOBAHBI B HCIOJHUTEIHHOM
JOKYMEHTALMK U 0(POPMIIEHBI aKTOM.

beToHHBIE CMeCH MOJDKHBI MPUHUMATHCS I10 TOKA3aTesiM KadecTBa
U KOJMYECTBY MapTUsMH. B cocTaB mapTum J0JDKHA BKJIIOYATHCS OCTOH-
Hasi CMECh OJIHOT0O HOMHUHAJIBHOTO COCTaBa, MPUTOTOBJICHHAS U3 OJIHUX U
TeX K€ MaTepHUajoB MO eAUHON TexHoioruu. OObeM mapTUU yCTaHABIU-
BatoT o 'OCT 18105 unu no 3Ha4€HUIO, YKa3aHHOMY 3aKa34MKOM.

Jlns 6etoHoB KiaccoB B60 u BhIle 3a MapTUIO CleayeT MPUHUMATH
OCTOHHYIO CMECh OJHOTO HOMHHAJIBHOTO COCTaBa, MPUTOTOBJICHHYIO U3
OJIHMX M TEX K€ MaTepHaJiOB U IO ¢AWHON TEXHOJIOTHH B TCUCHHE OJIHOU
CMEHBI.

B cocTtaB mapTtum Ha CTPOMTEIBHOMN TUIOMIAJKE JTOKHA BKIIFOYATHCS
OeTOHHAs CMECh OJJHOI'0O HOMHHAJIBLHOTO COCTaBa, IPUTOTOBJICHHAS HA OJI-
HOM OCTOHHOM 3aBOJIC M YJIOKCHHAs B OJMH THI KOHCTPYKIIMH B TEUECHHE
OIHOW CMEHBI.

Ot kaxaoi mapTur OETOHHOM CMECH Ha OOBEKTE JOJDKHO OTOMpPaThCs
HE MEHEE OJTHOU MPOObI J11 U3TOTOBJICHUS CEPUU KOHTPOJIBHBIX 00OPa3LIOB.

Jlns OetoHoB kilaccoB B60 u BeImIe Uil KaXXJI0W MapTHH MPOOBI
JOJKHBI OTOMPAThCS B KOJMYECTBE HE MEHEE JBYX OT mepBhix 60 m° Oe-
TOHHOM CMECH W HE€ MEHEE OJIHOM M3 KaxIbIX mocieayrommux 60 M3,
OObIYHO Ha TPOOE U3 MEPBOTO ABTOOETOHOCMECUTES JJI KK 10U MapTUH
OTIPEICIISIIOTCS. BCE HOPMHUPYEMbIE XapaKTePUCTUKH; Ha Mpodax, 0ToOpaH-
HBIX U3 TOCJICAYIONIMX YEThIPEX aBTOOETOHOCMECHUTENEeH, — yI000yKa-
JLIBAEMOCTh M CPEAHSS IIOTHOCTh OCTOHHOW CMECH; B JalIbHEHMIIEM W3
KaKJIOTO JIeCSITOr0 aBTOOCTOHOCMECHUTEINSI OCYIIECTBIISICTCS JIMIIh KOH-
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TPOJIb YI000yKIaabiBaeMOCTH cMecH. [Ipu 3ToM cocTaB 0€TOHHOMN cMecu
KOHTPOJUpPYETCs JJisi O€TOHA 3a/JIaHHOTO COCTaBa B Ka)XjJoM aBTOOETO-
HOCMecHTele, a il OeTOHa 3aJJaHHOr0 KayecTBa — B KaXJIOM JIECSITOM
aBroberoHocMecutene B coorBerctBuu ¢ 'OCT 27006 mo aBTOMaTH3U-
POBAaHHBIM KOMIIBIOTEPHBIM pacneyaTkaM (pPaKTHUYEeCKH OTI03UPOBAHHBIX
B aBTOOETOHOCMECHUTEIb MaTEPHUATIOB.

[Ipuemka mnapTuii OCTOHHBIA CMecCell MO NPOYHOCTH U KOHTPOJb
MPOYHOCTU OETOHA MOHOJIMTHBIX KOHCTPYKIIMH B IpoOIlECCe UX BO3BEe-
HUS OCYIIECTBISIOTCA HA CTPOUTENBHOW IUIOIIAJAKE B COOTBETCTBUH
c I'OCT 7473 u T'OCT 18105. Ilpu ompeneiseHun TPOYHOCTH OETOHA
Kj1accoB 10 B60 MOHOJUTHBIX KOHCTPYKIUU MO KOHTPOJIBHBIM OOpa3lam
IPU KOHTPOJIE MO T. H. cxeme «I» KoJnuecTBo npod OeToHa, 0TOMpaeMbIX
OT KaX/1I01 MapTUH, JOJKHO ObITh HE MEHEE LIECTH.

KonTposb konmyecTBa OETOHHON CMECH JIOJKEH OCYIIECTBIISTHCS MPO-
U3BOJIUTENIEM palOT MOCPEICTBOM MPUMEHEHHUSI TAPUPOBAHHBIX OYHKEPOB,
a TPy HEBO3MOXKHOCTH — TIOCJIE pacralyOKd KOHCTPYKIIMH M COCTaBJICHHUSI
VCIIOJTHUTENBHOM cxeMbl. HegomocraBka omnpenensiercss COnoCTaBIEHUEM
o0beMa MO MaCHOPTHHIM JAAHHBIM € (DAKTUYECKUM O0OBEMOM MOHOJIUTHBIX
KOHCTPYKUMU, ONPEIEICHHBIM 10 UCIIOJHUTEIBHBIM CXEMaM, U PU3HACT-
Ccsl IpU pa3Hulle 3HauYeHuit 6ozee 3 %.

[IpoObl OeTOHHOW CMecu JOJKHBI OTOMPATHCS B COOTBETCTBHUH
c 'OCT 10180 u I'OCT 10181. Onpenenenne yao00yKiaabIBAEMOCTH,
paccianBaeMOCTH, CPEJIHEW MIIOTHOCTH, MOPUCTOCTHU, TeMIEpaTypbl Oe-
TOHHOM cMecH, 00beMa BOBJICYEHHOI'O BO3/yXa B HEM, a TaKkKe€ COXpaHse-
MOCTH €€ TpeOYyeMbIX TEXHOJOTMYECKUX CBOWCTB JOJKHO TaKXe MpPOU3-
Boauthest o I'OCT 10181.

[Ipu u3MepeHun temneparypbl OETOHHON CMECH TEPMOMETP C IIEHOM
nenenust 1 °C morpyatoT B cMech Ha IyOMHY He MeHee 5 cM. OjHako
U3MEPEHUE TEMIIEPaTypbl CMECH MOXET MPOU3BOJAUTHCA U CPEACTBAMMU
JIPYTrUX TUIOB, €CJIU UX MOTPEIIHOCTh B YCIOBUSIX W JIMANIA30HE U3MEpe-
Huil He nipesbiaet 1 °C.

[Ipu onpeneneHnu yno00yKIaapIBAEMOCTH OETOHHBIX CMEcCEeH Mo pac-
IUIBIBY KOHYca (B T. 4. caMoyIUIoTHstomuxcst cmeceid mapok CY1-CVY3),
pacciianBaeMOCTH I10 BOJIOOT/CIICHUIO, a TaKkke Ko PUIMeHTa yrioTHEHUs

PCKOMCHAYCTCA TAKKE IMOJb30BATLCA MCTOAUKAMHU COITIACHO IIPHWIIL. K
CTO HOCTPOI 2.6.54-2011 (c m3m. Ne 1).
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EMKoOCTH, B KOTOPBIX MEPEBO3UTCS OETOHHAS CMECh, JOJDKHBI OYH-
HIaThCS U MPOMBIBATHCS TIOCIIE KaX 0¥ paboyeil CMEHbI U Mepe JTUTENb-
HbIMU (OoJsiee 1 1) mepeprIiBaMH B TPAHCIIOPTUPOBAHUH.

[Ipy wucnonb30BaHUKU aBTOOETOHOHACOCOB C pacIpeeuTeIbHOM
CTpEJION WJIM CTallHOHAPHBIX OETOHOHACOCOB JOCTABKY OETOHHOW CMECH
HEO0OXOJUMO OCYILIECTBIIATH TOJBKO B aBTOOETOHOCMECUTENSAX, TEMIIBI TO-
CTYIUICHUs €€ Ha OOBEKT U IMepeKaurBaHUs HACOCOM JIOJDKHBI 0OecTedn-
BaThb HEMPEPHIBHOCTH MOJIauu B OJIOKM OETOHUPOBAHUSI BO3BOJIUMBIX KOH-
CTpyKuuil. PekomeHnayemMas mpu 3TOM JUIMTEIBHOCTh TEXHOJOTMYECKHUX
nepepbiBOB — 10 20 MUH. B 3UMHHMX YCIIOBUAX CIIEAYET NPEAYCMOTPETH
yTeruieHue 0eTOHOHAacoca U OETOHOBO/IA.

[Ipu moaroroBke OeTOHOHacoca K paboTe CJIEAYeT OCYIIECTBIATH
cMa3Ky O€eTOHOBOJA IyTEM IEepEeKauMBaHUS MOPLUUU BBICOKOMOABUKHOM,
T. H. «IIyCKOBOW», CMECH, COCTOSAIIECH B TPAAUIIMOHHOM BapUaHTE U3 Iie-
MEHTA, IleCKa U BOAbl. CTOMMOCTh TAKOM CMECU JOCTATOYHO BBICOKA, OHA
COMOCTaBMMa CO CTOMMOCTHIO O€TOHAa BO3BOJAMMBIX MOHOJIUTHBIX KOH-
CTPYKIIMH, MOPTOMY B MOCIIeIHEE BpeMs JJIs 3alycka 0ETOHOHACOCOB He-
pPEAKO UCHOJIB3YIOT 00Jiee JIEIIEBbIE CYXHE CMECH CIIEHHAIBHOIO COCTaBa
(SLICK-PAK, SLICK-Power u T. 1I.) Ha OCHOBE OTXOJOB XMMHYECKOMU
IPOMBILIJIEHHOCTH, MPUTOJIHBIE K UCIOJIb30BAaHUIO MOCIE MPEABAPUTENb-
HOTO 3aTBOPEHMUSI BOJIOW U TIepEMEITMBAHUS B OETOHOCMECHUTEIE.

YtoObl OeTOHHAs CMeCh NEpeKaynBaliach MO y4yacTKaM MECTHBIX CO-
MPOTUBJICHUH (KOJICHA U CyKaroluecs KOHyca B cocTaBe 0eToHOBO1a) 0e3
paccioeHuss U mpoOKOOOpa3OBaHUs, PEKOMEHYETCs, C OJIHOW CTOPOHBI,
BBOJIUTb B €€ COCTaB BBICOKOA((PEKTUBHBIE CYNEPIIACTUPUKATOPHI
(C-3; Ready-Mix 103, 221, 305; MasterGlenium ACE430 u T. 11.) B onTH-
MaJbHOM, MpeIBapUTENIbHO MOJ00PaHHON, JO3UPOBKE (KOMIEHCUPYS TEM
CaMbIM M3BECTHYIO MOBBIIIEHHYIO BOJONOTPEOHOCTh «CMECH 1O]T OETOHO-
HAcoC»), a ¢ IPyroi — MpoBEPSTh TAKOM COCTaB (B XOJ€ €ro MpoeKTUpPOBa-
HUS) Ha COOTBETCTBHE KPHUTEPHUSIM YyA000NEPEeKaYMBAEMOCTH COTJIACHO
rinase 5 Uncrpykuuu 157-04 OAO «IIKTHUnpomcTpoin».

[Ipu BeIOOpE MaTepuanoB JJis NPUTOTOBICHUS CMECEH, TPaHCIIOPTH-
pyeMbIX OETOHOHACOCAMU, HE JOMYCKAETCAd MPUMEHSATHh LEMEHTHI C JIOXK-
HBIM CXBaThIBAHUEM.

[Ipn nomade cMecH ¢ UCIOJIb30BAHUEM JIECHTOUHBIX KOHBEMEPOB B 1I€-
JSIX UCKIIOYEHUS €€ PACCIOCHUsS HEe00XO0auMO, 4YTOOBI MOJABUKHOCTD
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OETOHHOI cMecH He MpeBbimana 8—12 ¢M Mo ocagke CTaHAAPTHOTO KOHY-
ca, a yroJ HakJIOHa KOHBeepHoU JIeHThI — 18° nipu noaseme (12° npu ciycke)
JJIs1 CMecel TOABMKHOCTHIO 110 4 ¢cM 1 15° npu moawseme (10° nmpu crycke)
JUIsl CMECe MOJABUAKHOCThIO 4—6 cM. [Ipu 3TOM CKOpPOCTh ABUKEHUS JIEH-
TBI HE JIOJDKHA OBITH OoJiee 2,5 m/c.

beroHHbIe cMecH Uil YKIAAKA B KOHCTPYKIMH (DYHIAMEHTHBIX IUIHT,
a Tak)ke OypOHAOWBHBIX CBail WKW OApeTT, BO3BOAUMBIX MO TE€XHOJIOTUH
«CTE€HA B TPYHTE» METOJOM BEPTHKAIbHO TepemerntaeMoi Tpyost (BIIT),
JOJKHBI UMETh MAapKy M0 yAoOOyKiIagsiBaeMocTu He Huxke 114, a paccna-
MBAaEMOCTb 110 BOJI0OTACNIeHnIO — He Oonee 0,4 %. DTu ke XapaKTepucTu-
KU JIOJDKHBI UIMETh OETOHHBIE CMECH, UCIIOJIb3yeMbIe JIJIsi BO3BeACHUS (DyH-
JTAMEHTOB BBICOTHBIX 3/IaHUM U CIICIICOOPYKEHUM, oOecrieunBasi Ipu 3TOM
NoJlyueHHe O€TOHa B KOHCTPYKUHUAX TakuX (YyHIAMEHTOB KIJIACCOB IIO
IIPOYHOCTU Ha cxatue He Hmxe B30 m Mapok mo BOJOHENPOHUIIAEMOCTH
He Hike WS.

B OeToHHBIX cMecsX, MpeIHa3HAYCHHBIX JIs yKIaaku MetogoM BIIT,
CyMMapHO€ COJiepKaHue MOPTIaHAIIEMEHTa, MUHEPAIbHBIX JI00aBOK WM
OpraHOMHUHEPAIBHBIX MOIU(UKATOPOB JOKHO OBITh HE MeHee 450 Kkr/m.,
[Ipu sTOM CiienyeT UCnoib30BaTh JIMO0 MUHEpaIbHbIE TOOABKH B COYETa-
HUU C OPraHWYECKUMH IUIACTUPUUUPYIOUIUMU, JTHUOO OpraHOMUHEpab-
HbI€ MOJMKOMIIOHEHTHbIE MOU(DUKATOPBHI.

beton s MaccuBHBIX (DyHIAMEHTHBIX IUIAT JOJKEH 00JaaTh MU-
HUMAJIbHOU 3K30TEPMHUEN U 3aMEJJIEHHOU B PAHHEM BO3pACTE KMHETUKOMN
TBEPJICHUST B HOPMAJbHBIX TEMIIEPATYPHO-BIAXKHOCTHBIX YCJIOBUSX.
[Ipu mcnonb30BaHUM aKTUBHBIX MUHEPAJIbHBIX JO0ABOK PACHIUPSIOIIETO
JIEVUCTBUS, HE TMOBBIIIAIOIMIMX 3K30TepMHI0 OeToHa (MOAU(PUKATOPOB
kiacca b mo 'OCT P 56178), ciexyer npuUMEHSTh MOPTIAHAIEMEHTHI
c comepxanuem C3A He Oonee 8 % 0e3 MHUHEpalIbHBIX JOOABOK WIIU
NOPTJIAHAIIEMEHTBI, COJIEpKaIlMe UX UCKIIOUYUTENbHO B BUJIE JOMEHHOTO
nuiaka B konuuectse A0 20 %. IIpu sToM aiist onpeaeneHus: BUI0OB 100a-
BOK, HE MOBBINIAIONIUX SK30TEPMHIO0 OCTOHOB B MPOIIECCE TBEPACHUS, Pe-
KOMEHAYETCSl BBITMIOJIHATh M3MEPECHUS TETUIOBBIICICHHUS KOMIIJIEKCHOTO
BSDKYyIIETo B mnojgoOpaHHoMm coctaBe OeroHa corsacHo ['OCT 310.5

u I'OCT 24316.
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1.2. Apmupyronue MaTepuaibl U U3/1eJ s

ApwmatypHas CTajb B BUJIE CTEP>KHEBOTO U MPOBOJOYHOTO MPOKATa,
apMaTypHble U3JeNusl (CETKM M KapKachl) M 3aKJIaJHBIC 3JIEMEHTHI s
BO3BEJICHUSI MOHOJIMTHBIX >K€JI€300€TOHHBIX (DYHJAAMEHTHBIX KOHCTPYK-
U JTOJKHBI COOTBETCTBOBATH MPOEKTHOM JOKYMEHTAIINH, a TaKxke Tpebo-
Banusam ['OCT 34028, 'OCT 8478, 'OCT 10922 u CII 63.13330.2012.
dyHpamMeHTHbIE OONTHI JJOJKHBI JOMOJHUTENIBHO OTBEYATh TPEOOBAHUSAM
I'OCT 24379.0 u I'OCT 24379.1.

ApMaTypHBIH MPOKAT B 3aBUCUMOCTH OT YPOBHSI MUHUMAaJIbHOTO (Pu-
3M4ECKOr0 (Gr) WIM YCIOBHOTO (G02) IPENENOB TeKydecTd, H/Mm?, menst
Ha kiaccel: A240, A400, A500, A600, An600, A800, A1000. ITocnenuue
TPH, KaK MPaBUJIO, KCIOJB3YIOT MPU apPMUPOBAHUU TPEIBAPUTEIHHO-
HanpsKEHHBIX KOHCTpYKIMM. [Ipokar kimacca A240 mmeer rimaukuii mpo-
(bub, OCTaTBHBIX KJIACCOB — MEPUOJAMYECKUN. ApMaTypHBIN MPOKAT MO-
JKeT TOCTaBISIThCS B MOTKax (s kmaccoB A240, A400, A500, A600,
An600), a takxke B mpyTkax (AJisi BceX KJIacCOB) MEPHOM JJIMHBI JIHOO
MEpHOHW C JI0JIel HEMEPHOM JJIMHBI U JOTIOJIHUTEILHO 001aaTh CBapHBa-
eMocThio Bcemu crnocobamu capku (C), moBbiiennon (H), a s cei-
CMUYECKH CTOMKOTrO MpokaTa v BeICOKOM (E) mimacTUYHOCTHIO, MOBBIIICH-
HBIMU CTOMKOCTBIO K KOPPO3HMOHHOMY pactpeckuBanuio (K) u BeiHOCTH-
BOCTBIO TP MHOTOKPATHO MOBTOPSIOIINXCS ITUKJINUECKUX Harpyskax (Y),
PaBHO KaK M HWMETh YJIYUIlICHHBICE XapaKTEPUCTHUKH II0 peJlaKCalluu
HanpspkeHuit (P).

Homunaneubie nuametrp (ds) M 1UIOMIAAb MOMEPEYHOIO CEUYECHUS,
a Takke Macca | M JJIMHBI U €€ MPEeJIeTbHO JOMYCTUMbIE OTKJIOHEHUS s
poKaTa MEPUOIUYECKOr0 MpOodUIIs JOJDKHBI COOTBETCTBOBATH 3HAYCHHU-
M, IPUBEJICHHBIM B Ta0. 1.12.

Cnenyer uMeTh B BHY, YTO JUIsl MPOKATa, MOJIYy4a€MOIro IMyTeM XO-
JO0JTHOM 00pabOTKU MOTKOB TOpS/Y€KaTAHOTO TJIAJIKOTO KPYTJIOro MpoKaTa
C HAaHECEHUEM Ha HEro MepuogUYecKoro npodusi, NpeaeabHOe OTKIOHE-
Hue OMI1 nna Bcex pasMepoB AOJKHO cocTaBisith +£4,0 %. Macca 1 M
JUTMHBI TIPOKaTa MPHUBEJCHA BBHIIIE MCXOJ U3 JUaMeTpa MPH IUIOTHOCTH
cranu 7,85 r/cM3; OTKIOHEHHMS 110 Macce JaHbl JUIS OTAEIBHBIX HPYTKOB
(MmoTkoB). Ilo coryiacoBaHuIO U3rOTOBUTENS C 3aKA3UYUKOM JIOMYCKAIOTCS U
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JIpyrue OTKJIOHEHHUS MO Macce 1 M JJIHUHBI NpokaTa. ['pyniy mpeaeabHbIX
otkiaoHeHut (OM1 wnun OM2) oroBapuBaroT B 3aKa3e, a PU OTCYTCTBUU B
HEM TaKUX yKa3aHHIl ee BbIOMPAET U3rOTOBUTEIb U MPUBOJIUT B TOKYMEH-

TC O Ka4YC€CTBC.

Tadomuma 1.12

OO0111e XapakTEpUCTUKHU MPOKATA IEPUOAYECKOTO MPOoduis

HomunanbHas miomanb

Macca 1 M pymmHBI Tpokara

MMPCACIIbHOC OTKIIOHCHHC

HomuHansHbIM o
HOIEPEYHOI0 CEUYEHHs, | HOMUHAJIbHA, IIpH TIOCTABKeE, %o,
AAAMETP, MM )
MM KT JUIsL TPy
OM1 OM2
4,0 12,6 0,099
4,5 15,9 0,125
5,0 19,6 0,154
9,5 23,8 0,187 20
6,0 28,3 0,222 8,0 —8’O
6,5 33,2 0,261 ’
7,0 38,5 0,302
7,5 44,2 0,347
8,0 50,3 0,395
8,5 56,7 0,445
9,0 63,6 0,499
9,5 70,9 0,556 -1,0
10,0 785 0,617 +6.0 6,0
11,0 95,0 0,746
12,0 113,1 0,888
13,0 132,7 1,042
14,0 153,9 1,208
15,0 176,7 1,387
16,0 201,1 1,578 45.0 -1,0
17,0 221,0 1,782 ’ -5,0
18,0 254,5 1,998
19,0 283,5 2,226
20,0 314,2 2,466
22,0 380,1 2,984
25,0 490,9 3,853
28,0 615,8 4,834 4.0 -1,0
32,0 804,3 6,313 ’ -4,5
36,0 1017,9 7,990
40,0 1256,6 9,865

Ipumeuanue: npokat knaccoB A800 u A1000 uzroromstoT auamerpom ot 10 g0 40 mm,
a MPOKaT B MOTKax — J10 22 MM.

20




[IpyTKH B COOTBETCTBUHU C 3aKa30M HM3TOTOBISIOT IJIMHOU OT 6,0 A0
18,0 m; HemepHbie — oT 6,0 10 12,0 M. [IpeanoururenbHas MepHas JJUHA
npyTtkoB — 6,0, 9,0, 12,0 (11,7 u 11,9) u 18,0 M. Ilo cornmacoBanuto u3ro-
TOBUTENSL C 3aKa3YMKOM JIOMYCKAETCSl M3TOTOBJICHUE MPYTKOB U JIPYrou
MEpHOU JJuHBI. [IpH MmocTaBke NPYTKOB MEPHOW [UIMHBI C IPYTKaMU
HEMEPHOU IJIMHBI JOIYCKAETCsl HAIMYKE MOCIETHUX (IJIMHOM HE MEHee 2 M)
B KoJImdecTBe He 0osiee 3 % OT Macchl MapTHUH.

[Ipu OoTCYyTCTBHMU CHEIUANIBHBIX TPeOOBaHUM MpeeabHbIE OTKIIOHE-
HUS 110 JJIMHE TPYTKOB MEPHOMU JJIMHBI HE TOJKHBI peBbimaTh +100 M,
NPYTKOB, MOJYyYaeMbIX MOCIE MPAaBKU U HApPE3KH U3 MOTKOB, — 125 mMm.
KpuBu3Ha nmpyTkoB NeproAndecKoro mpoduis He T0JKHA MPEBhIIIaTh 6 MM
Ha | M JUIMHEL.

[IpokaT B MOTKax JOHKEH ObITh CMOTAH WUJIM YJIOKEH 0€3 MepenyThl-
BaHMs BUTKOB. JlomyckaeTcss cMelleHUue WM HaxXJIeCT BUTKOB, HE yXY/I-
HiarolmMe uxX CBOOOAHYIO pa3MOTKy Oe3 mepenyThiBaHus. MOTOK IOKEeH
coctoATh U3 1-2 oTpe3koB U uMeTh Maccy ot 0,5 1o 5,0 T (gpyras macca —
M0 COIJIACOBAHUIO MpH 3akase). Jloms MOTKOB M3 JIBYX OTPE3KOB — He 00-
nee 10 % ot maccel naptuu. ["abapuTHbie pa3Mepbl MOTKOB Ha3HAYAIOTCS
M0 COTJIACOBAHUIO U3TOTOBUTENA C 3aKa3UHKOM.

MapxkupoBka npokara riaakoro npoduis kiaacca A240 BBIMOTHSIETCS
B cootBeTcTBHM ¢ ['OCT 7566.

B nemsix 0e301mmb0ouH0i naeHTUGUKAIMKY Kilacca MpoKaTta U U3roTo-
BUTEJIS, UCKITIOUEHUS TIEPECOPTUIILI M TTyTAHUIIBI TIPU BXOTHOM KOHTPOJIE U
MIPOU3BOJICTBE apMaTYPHBIX PabOT, a TAKKE OTCJICKUBAEMOCTH B MPOIIECCEe
AKCIUTyaTallud Ha MPOKAT NEPUOJUYECKOTO MPO(UIIE HAHOCAT MPOKATHYIO
MapKHUPOBKY.

[IpokaTHast MapKUpOBKa JOHKHA 0053aTENBHO COACPKaTh MHPOPMAITHIO
0 KJIacce MpoKaTa v ero u3rotoputene. [IpokaTHyt0 MapKUpOBKY JOITyCKaeT-
Csl HAHOCUTh Ha TIOBEPXHOCTh MPOKAaTa B BUJE: PA3JIMYHBIX T€OMETPUUECKUX
CHUMBOJIOB, YTOJIILIEHHBIX pebdep, BHIEMOK, OTCYTCTBYIOIIHNX pedep, pedep ¢
OTJIMYHBIM OT JIPYTMX HAKJIOHOM; TPYIIIbI 3HAKOB U3 OYKB W/UIH LUPP; KOM-
OMHAIMKY CUMBOJIOB U 3HAKOB. [ '€OMeTpruecKrue CUMBOJIbI U 3HAKHU U3 OYKB U
g p HAHOCAT C NEPUOAMYHOCTBIO He OoJee 1,8 M.

JlomyckaeTrcss HE HAHOCUTh MPOKATHYI0 MapKUPOBKY, B Clydae €Clu
dbopma npoduiia (koHUTypaldsd U pacrojokeHue pedep) obecrieunBacT
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0e30mMO0YHYI0 HWASHTU(PUKAIINIO U3TOTOBUTENS M Kjacc mpokarta. Takas
UACHTU(PUKALNS MOKET OBbITh MOATBEPKIECHA JOKYMEHTOM T'OCY/1apCTBEH-
HOU peructpanuu (TOBApHBIM 3HAKOM).

PekoMeHyemasi MapKupoBKa MpoKaTta MEPUOAUYECKOrOo Mpoduis
npuseneHa B npuil. B 'OCT 34028.

MOTKH, COCTOALIME U3 ABYX OTPE3KOB, MAPKUPYIOT AOIOJIHUTEIBHOU
uH(pOopMaIreil Ha TOBAPHBIX SPJIBIKAX CIIOBAMU: «JIBa OTPE3KAY.

Oo6mume TpedoBanus K ynakoBke mmpokata gaHbl B 'OCT 7566.

[IpyTku ynakoBbIBaroT B mauku macco oT 2 10 10 T. [1o TpeboBanuto
3aKa3yMKa Macca Mmavyku MoxkeT ObITh U MeHee 2 T. [lo cornmacoBaHuio u3ro-
TOBUTENISL C 3aKA3UMKOM JOIYCKAEeTCs OrOBapUBaTh U APYTYI0 MaKCUMallb-
HYI0 Maccy.

[Ipn nocTaBke NPyTKOB MEPHOM JJIMHBI C IPYTKAMU HEMEPHOM JIJIMHBI
MOCJICTHUE JTOJKHBI OBITh YITAKOBAHBI B OJTHOM MayKe.

KonunuecTBo 0OBSI30K Mavyek ¥ Marepuani JJisl YIIaKOBKU BbIOMpAET U3-
rOTOBUTENb. MOTKH € JOJKHBI ObITh OOBSI3aHBI 110 OKPY>KHOCTH HE MEHEE
4eM B TPEX MECTax, pAaBHOMEPHO PACIPEAEIICHHbIX MO MEPUMETPY, XOJIOA-
Hokaranou Jiento o ['OCT 503, npososiokoi no 'OCT 3282 wnu karas-
ko mo I'OCT 30136; KOHIIBI MOTKOB JOJIKHBI OBITh YJIOXKEHBI U JIETKO
HAXOJIUMBL.

[Tpumepsl ycinoBHbIX 0003HaueHu# mpokata no npui. J[ TOCT 34028,
KOTOpPBIE JIOJKHBI MPUMEHSATHCS P OPOPMIICHUH 3aKa3a:

— npymox MJ[-12%9000-A240 I'OCT 34028-2016 (mpokar riajakui,
B IIpyTKax, auametpom 12 mm, mepuoit niaunsl (M) 9000 mm, knacca A240);

— npymok 1¢p-H/{-10-OM1-OB2-4500 I'OCT 34028-2016 (npokar me-
puoamyeckoro npodunst Gopmer 1 (puc. 1 TOCT 34028), B npyTkax,
HemepHou junHbl (H/I), nnamerpom 10 Mm, ¢ npeaenbHBIMU OTKJIOHEHUSMU
o Macce 1 M jyuHsbl 11t Tpynsl OM1, 00bIMHOM TOYHOCTH MO OBAJIbHOCTU
OB?2, knacca A500);

— momox 3¢h-10-OM2-A500CH I'OCT 34028-2016 (mpokat mepuo-
nuyeckoro npoduist, hopmel 3¢ (puc. 3 'OCT 34028), B MOTKax, 1UameT-
poMm 10 MM, ¢ OpeaebHBIMUA OTKJIOHEHHUSIMU MO Macce | M JUTMHBI IS
rpynnel OM2, kimacca AS500, cBapuBaeMmblil, IOBBIIMIEHHOW KaTEropuu
MJIACTUYHOCTH).

TpancnopTupoBaHUE W XpPAaHEHHUE ApPMATYPHOU CTald CIEAYET BbI-
nonHATh 1o ['OCT 7566. YcnoBus moOrpy3ku, TPaHCIIOPTUPOBAHUS, BbI-
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IPY3KH, CKJIAJUPOBAHUSA U XPAHEHHUS apMaTypbl JOJDKHBI HCKIIOYATh €€
3arpsi3HEHUE, KOPPO3UOHHOE MOPaXEHUE, MEXAHUYECKHUE IOBPEXKICHHUS
U IUIacTUYECcKre AedopMalny, yXyaalue CUerieHue ¢ 0ETOHOM.

ApMatypHbI€ CETKH U KapKachl CIEAYET MEePEeBO3UTh MaKeTaMu, Mpsi-
MbI€ W THYTBIE CTE€pPKHU — Maykamu. CeTKH CIeQyeT TPaHCIOPTHUPOBATH
B FTOPU30HTAJILHOM TOJIOKEHUH IIPU Macce MakeToB He Oosiee 3 T.

Bb10op TpaHcropTa 3aBUCUT OT PacCTOSIHUS MEPEBO3KH, Pa3MEPOB
apMaTypHBIX KOHCTPYKUHWNA, UX MAacChl U MHTEHCHUBHOCTH IPOHM3BOJCTBA
apMaTypHbIX pabOT Ha 00bekTe. PacuneHeHue MpoCTPaHCTBEHHBIX KPYM-
HOTa0apUTHBIX apMaTypPHBIX U3JIETUN Ha 4acTh (B COOTBETCTBUM C raba-
pUTaMu, rPy30M0IbEMHOCTHIO U PAOOYUMU 30HAMU CPEICTB MEXaHU3AIUU
JIOCTaBKH M MOCIEIYIONUX paboT) IOHKHO OBITh COTJIACOBAHO C MPOEKT-
HOI opranuzanueii. CoequHeHne OTACIbHBIX YacTeH pa3pe3aHHOro u3fe-
7S B TIOCJIEAYIOIIEM HEOOXOAMMO MPOBOUTH MO YKa3aHUSIM MTPOCKTA.

OT mMecTa U3roTOBJIEHUSI K MECTy MOHTa)Ka TOTOBBIE KApPKAChl, CETKH
WM OTJEJbHBIE CTEPKHHU pa3peliaeTcs JOCTaBIATh B 3aBUCUMOCTH OT
MECTHBIX YCJIOBHUH JIFOOBIM JOCTYIHBIM BHJIOM TPaHCIOPTA: >KEJIE3HOJ0-
POKHBIM, aBTOMOOMJILHBIM, Ka0elb-KpaHOBBIM U T. 1. Bo n3bexanue mo-
BPEXKICHUS KaPKACOB U CETOK MX HEPEJKO MEPEBO3AT B CIEIUATBLHON HH-
BEHTapHOU cOOpHO-paz0opHOil Tape. [IpocTpaHCTBEHHBIE HECYIUE Kap-
Kachl CJIEIYET TPy3UTh, MEPEBO3UTh U Pa3rpykaTh B TAKOM IOJOKCHUH,
4TOOBI OHU HE J1Ie(POPMHUPOBAIUCH MOJI JIEUCTBUEM COOCTBEHHOW MAacCChI
WJIM MAacChl BBIIIETEKANIMX U3Jeauil. bosbiue TskenoBecHbIE apMaTyp-
HBIC KapKachl IEPEBO3SIT HA JKEJIE3HOIOPOKHBIX TUIaTGopMax.

ApMatypHbie HU3JEIUsl JIOJDKHBI JIOCTABJISITHCS HA CTPOMILIONIAAKY
KOMILUIEKTHO U CKJaaupoBathes (puc. 1.1) Takum ke oOpa3oM C y4eToMm
NOpsI/IKa UX MOJIa4u HAa MOHTaX, €CJIU UHOE He Tipeaycmotpeno B [1T1P.

Puc. 1.1. CkiagupoBaHue apMaTypHBIX U3JEIUN Ha MPUOOBEKTHOM CKIIaIe:
a — TIa4yKy ¢ apMaTypoi; 6 — apMaTypHBIE CETKU; 8 — KAPKACHI
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[TocTaBnsieMyto NJis1 UCIOJIB30BaHUSI apMaTypy CieayeT IMOJBEprarh
BXO/JIHOMY KOHTPOJIIO, BKJIIOUYAIOIIEMY MPOBEJCHNUE UCTILITAHUN Ha pacTsi-
KEHUE W U3rud He MeHee JBYX 00pasloB OT Kaxaoi naptuu. KoHTposb-
HbI€ WCIIBITAHUS BBICOKOIIPOYHOW apMaTypHOH MPOBOJOKHU CIIEIYET Mpo-
U3BOJIUTH TOCJE €€ MpaBKH. J[Ji1 apMaTypHOIro IMpoKaTa, MOCTABJIEHHOIO
C YKa3aHHBIMU B JIOKYMEHTE O KaUeCTBE CTATUCTUUECKUMHU MOKA3aTEIIMU
MEXaHUYECKUX CBOMCTB, UCIIBITAHUS 00Pa31I0B HA PACTSKEHUE, U3TH0 WU
u3rud ¢ pa3rudoOM JOIMYyCKaeTCsl HE POBOAUTH. BXOHOI KOHTPOJIH apMa-
TypHBIX u3aenui cienyer ocymectsiste o 'OCT 10922, TOCT 23279
u I'OCT 7566.

[IpreMKON NOJKHBI KOHTPOJIMPOBATHCA: MAPKUPOBKA, HAJTUYUE ClIE-
JI0OB KOppo3uu, aedhopmalinii, COOTBETCTBUE T€OMETPUIECKUX (JIMHEHHBIX )
pazmepoB ['OCT 10922, npoekTHON JOKYMEHTALUHA U JTOKYMEHTAaM H3ro-
ToBUTENSA. Ha MOBEpXHOCTH apMaTypHOIO MpOKaTa HE JIOMYCKaTCs Tpe-
IIMHBI, 3aKaThl, TUICHBl U PAKOBUHBI, YXYAIIAIONINE €r0 XapaKTePUCTUKH
(xnaccuduxanusa aepexkros nosepxuoctu — o 'OCT 21014); ognako mo-
MyCKaeTcsl HaJIM4Khe PaBHOMEPHOU JIMOO JIOKaIbHOM aTMochepHOil pkaB-
yuHbl. Ha 35ieMeHTax apMaTypHbIX U 3aKJIaJHBIX U3JEIUN U WX CBAPHBIX
COCIMHEHUSIX HE JTOJDKHO OBITh OTCIAMBAIOIIEHCS p>KaBUMHBI U OKAJIUHBI,
CJIEJIOB MAacJia U UHBIX 3arpsI3HEHUI.

MexaHudeckue CBOMCTBAa apMaTypHOIO MpOKaTa MPU TEMIIEpaType
ucnbitanuit +20 (+15/-10) °C nomKHBI COOTBETCTBOBATH 3HAYCHUSIM,
pUBEIeHHBIM B Ta0. 1.13.

Mexanunueckue cBorictBa mmpokara kinaccoB An600, A800 u A1000 wuc-
OBITBIBAIOT 10 M TMOCNE 3JIeKTpoHarpeBa. lIpu ucnblTaHMu mnpokarta o
HarpeBa JI0MyCKaeTCs CHUYKEHHUE BBIIICTIPUBEACHHBIX HOPM OTHOCUTEIILHOTO
ynnuHeHust Ha 1 %. Ilpu Hammyuu B Texmpolecce U3roTOBJICHUS MpOKaTa
CHEIUAJILHOTO OTMYCKa MpH TeMmmeparype corjacHo Tadji. 1.13  KoOHTpoJb
MEXaHUYECKUX CBOWCTB MPOBOAT TOJIBKO B COCTOSTHUM TIOCTABKH, U CHUXKE-
HUE HOPM OTHOCHUTEJILHOTO Y/UTMHEHUS HE JTOYCKAeTCsl.

UcnpiTanue Ha u3rud mpokarta kiacca A240 mpoBOJAT B XOJIOJIHOM
COCTOSIHUM Ha yrona 180° BOKpyr onpaBKH AUAMETPOM, PaBHBIM dx; KJIaCCOB
A400 u A500 — B coctossnuu noctaBku Ha yros 180°; kmaccoB A600
u Ant600 — Ha yrox 90° Bokpyr onpaBku guaMmeTpoMm 3dx 1 6ds, eciau dy co-
cTaBisgeT 70 U cBbIIIe 16 MM cooTBeTcTBeHHO; Ki1accoB A800 m A1000 —
Ha yroJ 45° BOKpyT onpaBKku quamMeTpoM Sd.
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Tabmuna 1.13
MexaHnnueckne CBOMCTBA apMaTypHOTO IMPOKaTa

[Ipenen Orhomrenre | OTHOCUTEILHOE
Bpemennoe 0
Temneparypa |TeKydecTn (axtindeckux | yamHeHHe, %
Kareropus Knace COIIPOTHBIICHHE N
cara | 2TEKTPO- 61(00,2), on. Hin? 3HAYCHUI 5 | 8 | Sm
IJTACTUYHOCTH |TIPO narpesa, °C Hind? , 6,/6+(00.2) D
BpakoBouHoe MuHUMaIbHOE 3HaUeHHE (Crin)
A240 — 240 380 — 250 | - —
A400 — 390 590 — 160 — | 50
A500 — 500 500 1,05 140|120 | 25
CranpaptHas A600 - 600 600 1,05 120 20| 25
An600 400 600 700 1,05 120120 | 25
A800 400 800 1000 - 80 [ 20| 25
A1000 450 1000 1250 - 70 [ 20| 25
Ipumeuanus:
1. 3HaK «—» O03HAYaAET, YTO XapPAKTEPUCTUKA HE HOPMUPYETCS U HE KOHTPOJIUPYETCH.

2. Bux oTHOCHTENBHOTO YAJIMHEHUS (paBHOMEPHOE Op MU TIOJTHOE Omax) JJIS TIPO-
kara kiaccoB A500, A600, An600, A800 u A1000 ycTaHaBIMBaeTCs 3aKa34YMKOM B 3aKa3e;
€CJIM B 3aKa3e 3TO HE MPETYCMOTPEHO, TO — U3TOTOBUTENIEM C YKa3aHHEM B JIOKYMEHTE
0 Ka4yecTBe.

3. Hnsa npokara kiacca A400, M3roTOBJIEHHOIO ropsiuyeil MPOKATKOW MepHoInye-
CKOTO MPOQMIS C KOHTPOIUPYEMBIM OXJIAKICHUEM B TOTOKE MPOKATHOTO CTaHa, JOIyC-
KaeTcs CHUKeHue o5 Ha 90 H/mm?,

4. Ins npoxkata knacca A500, U3roTOBIEHHOIO CIOCOOOM XOJIOJAHOM 00pabOTKU
MOTKOB TOpSIY€KaTAHOTO TJIAJIKOTO KPYTJOTO MpoKaTa ¢ HAHECEHUEM MEePUOIUYECKOro
npoduiIs, J0MycKaeTcs cHIKeHue 65 Ha 50 H/MM?, a 63/61(00.2) — 10 1,03.

5. HavanpHbIE MOIyNb YIPYTOCTH TPH PACUYETE Omax NPUHUMAIOT PABHBIM
2,0x10° H/mm?2.

st mpokata knaccoB A400, AS00, A600, An600, A800, A1000 wuc-
MbITAaHUE HA U3TMO MOXKET ObITh 3aMEHEHO MCIBITAHHUEM Ha M3rH0 ¢ pas-
ruooM. TpeOoBaHMS K HMCHBITAHUIO HAa M3rMO C pa3sruOOM NPUBEICHHI B
npwi. b I'OCT 34028.

KOHTpODb TOTOBBIX apMaTypHBIX W 3aKJIaJHBIX M3ACIUN M UX CBap-
HBIX COCJIMHEHUM CIIeTyeT OCYIISCTBIISITh TAPTHUIMHU.

[TapTusi TOTOBBIX CBAapHBIX apMaTypPHBIX M 3aKJIQJIHBIX H3JICIIHH
JOJDKHA COCTOSITh M3 M3JICTIUHA OJTHOTO TUITOpa3Mepa (0OgHOM MapKH), U3T0-
TOBJICHHBIX 110 €IUHOW TEXHOJIOTHH OJIHIM CBAPIIIHKOM.

CoOTBETCTBHUE apMaTypPHBIX U 3aKJIQJIHBIX U3JICIINUM, a TAKKE UX CBap-
HbIX coeauHeHuid nonyckam no 'OCT 10922 ycranaBiuBaroT 1o pe3yib-
TaTaMm BBIOOPOUYHOrO0 KOHTPOJISl, KOTOPBIN JOJKEH MPOU3BOAUTLCS MPU U3-
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TOTOBJIICHUM apMaTypHbIX M 3aKJIagHBIX HM3ICIUMM 10 Iepeladyd uX Ha
CKJIaJ] TOTOBOW MPOIYKIIMU JIUOO MPU U3TOTOBJICHUU U IPUMEHEHUHU CBap-
HBIX apMaTypHBIX U 3aKJIaJHBIX U3JETUN MPOU3BOJCTBEHHBIMU YYaCTKAMHU
OJIHOTO MPENPUATHUS JO YCTAHOBKHU B ONATYOKY.

BriOOpKy cienyeT mpou3BOAUTh METOJIOM cilydaiiHOro otbopa. Yuc-
J0 U3IENHM, OTOMpaeMbIX U3 MapTUU ISl BU3YyaJIbHOTO OCMOTpa U U3Me-
peHui, T0KHO OBITh He MeHee 3 mT. B kaxkaoM oTOOpaHHOM H3EIUU
CJIEAYET NPOBEPSTH:

— KJIacC, AMAMETPBI U MAPKY apMaTypPHOU CTaM IO JTaHHBIM JOKYMEH-
TallK, a IIPY €€ OTCYTCTBUU — IO Pe3yJIbTaTaM JJabOPaTOPHBIX UCIIBITAHUN;

— JUIMHY OTHEIBHBIX CTEPKHEW, PACCTOSHHE MEXAYy KpauHUMHU
CTEPKHSIMMU MO JJIUHE, MIUPUHE WIM BBICOTE W3MEJIHS, JJIMHY BBIMYCKOB
CTEpKHEW B M3MICJIMM, a TAKXKE PACCTOSTHUE MEXIY ABYMS COCEIHUMU
IIPOJOJIBHBIMU CTEPKHSIMM;

— BU3YaJIbHO HA HAJIMYME HENPOBAPA BCE CBAPHBIE COCIUHEHUS, BbI-
IIOJIHEHHBIE yTOBOW, a TAKXKE KOHTAKTHOM CTBIKOBOW CBAPKOMW, U HE Me-
HEE ISITH COEAUHEHU, BBITTOJTHEHHBIX KOHTAKTHOW TOYEYHON CBAPKOM.

B ka)x10M 0TOOpaHHOM 3aKJIaTHOM U3JIETTUH HEOOXO0IMMO MPOBEPHUTH:

— MapKy CTalM IUJIOCKMX D3JIEMEHTOB, KJIACC M AUAMETP AHKEPHBIX
CTEP>KHEN M0 JTAHHBIM JOKYMEHTA O Ka4eCTBE WJIM, IPU €r0 OTCYTCTBHH,
10 pe3yJibTaTaM JIa0OPaTOPHBIX UCTIHITAHUI;

— OTKJIOHEHHE OT IJIOCKOCTHOCTH JIMIIEBBIX TOBEPXHOCTEM;

— JIMHEWHBIEC pa3MepBbl, PA3MEIICHUE U JJIMHY aHKEPHBIX CTEPIKHEN;

— PAcCTOSIHUE MEXK]y HAPYKHBIMU IUIOCKOCTSIMHU B U3LEIUSAX 3aKpbI-
TOTO THUIA;

— COCTOSIHUE KPOMOK IUJIOCKMX 3JIEMEHTOB U pa3Mep YIJIOB MEXITY
MJIOCKUMU 3JIEMEHTAMU U AHKEPHBIMU CTEPKHSIIMU;

— BU3yaJIbHO BCE CBAPHBIC COCAMHEHUS HA HAUIMYKME HEMTPOBApA.

Bce reomerpruueckrue M3MepeHus B MPOLIECCE MPUEMKH CIEIYET BbI-
nonHATh o ['OCT 26433.1. Ecnu OyAeT BBISBIEHO, YTO KaK MUHUMYM
0JIHO u3jaenue He cooTBeTcTByeT TpeboBanusMm 'OCT 10922, To nomkHa
ObITh MPOBEJICHA TOBTOPHASI TPOBEPKA YABOSHHOT'O YKCIia U3 OT pa-
Hee Ha3HaueHHoro. Eciu u mpu moBTOpHOW MpoOBEpKe XOTs Obl OJIHO W3-
JieNe HE YIOBJIETBOPUT MPEABIBISIEMbIM TPEOOBAHUSAM, TO BCE U3JCIIUS
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ATOM MApTHUM MOJJICKAT MOLITYYHON HNpUEMKe. Pe3ynpTaTel BU3yalbHOIO
OCMOTpa U U3MEPEHUI TOKHBI ObITH O(POPMIICHBI AaKTOM.

[TocTynuBiyto st 0OpabOTKH CTEP)KHEBYIO apMaTypHYIO CTajlb Xpa-
HAT HA CTEJUIAKAaX II0J] HABECOM WJIM B 3aKPBITHIX CKJIaJax, paccopTUPO-
BaHHYIO 110 MapKam, JuaMeTpaM, JJIMHAM U OTJEJIbHBIM MapTHsM (TIOCTaB-
nkam). Jlomyckaercs XpaHeHUue HEOObIINX NapTU KPYTJIOW cTalu Agua-
MeTpoM Oosiee 38 MM Ha OTKPBITOM IUIOIIAKE. bUpKku Ha XpaHUMOM apma-
Type AOJKHBI OBITh BUJIHBI U YNTAEMBI.

ApMatypHyI0 cTajidb B OyXTaX U TOBapHbIE apMaTypPHbIE CETKU XPAHST
10l HABECOM Ha OETOHHOM IOy WJIM JIEPEBSHHBIX MOAKIAIKaX. ByXThl
YKJIAJbIBAIOT IUJIAIIMS WJIM HAKJIOHHO OOILel BBICOTOM mITadesns He Ooee
1,5 m. CeTku, CBEpHYTBIE B PYJIOH, XPAaHSIT B BEPTUKAJIIBHOM IOJIOKECHUH.

CBapouHyl0 TIPOBOJIOKY B OyxTax maccoi He Oojee 80 Kr JoCTaBJIs-
10T U XPaHAT B Tape. byXThl, CBepHYBIINECS B BOCBMEPKH, UMEIOIIHE Y3JIbI
U TeperyTaHHbIe BUTKH, OTOPAKOBBIBAIOT IMPHU MOJYUYCHUU JI0 OTIpaBIie-
HUS Ha CKJIA/I.

[IpOoIOIKUTENBHOCTh XPAHEHUSI BBICOKOIIPOYHOM IPOBOJIOYHOW ap-
MaTypbl B 3aKPBITHIX OMEIICHUSIX WK CIIEUUATBHBIX €MKOCTAX — He 00-
Jee OJHOro roja, MPEIeibHO JNOIyCKaeMas MNpPH 3TOM OTHOCHUTEIbHAs
BJIAYKHOCTh BO31Tyxa — 65 %.

M3roTtoBiieHHe apMaTypHBIX U3/IECJIMKA B BHUJIE CETOK, KAPKACOB U apMO-
OJIOKOB M3 OTIIEIBHBIX CTEPIKHEH, KaK YK€ OBbLJIO OTMEYEHO, MOXET OCY-
IIECTBIISATHCS U B TIOCTPOCYHBIX YCJIOBHSIX B MPUOBEKTHBIX IeXax JHO0 Ha
cremionaakax. B kauectBe BCIOMOrarejibHOrO TPaHCHOpPTa Ha MYHKTaX
MOATOTOBKU M U3TOTOBJICHUS apMaTYPHBIX U3JEIUN UCIIONIb3YIOT MOCTOBBIE
WIH KO3JIOBBIE KPaHbI, OAallIEHHbIE KPaHbI (C MMOHMKEHHOM OallHeil), a Takxke
aBTONOrpy3urku. [Ipy HaNM4YMM HAa TEPPUTOPUU IYHKTA U3rOTOBJIECHUS ap-
MaTypHBIX HW3JIETUN PEIbCOBOrO MyTH MEXKIAY ITA0EIsIMU MaTEepHaAJIOB U
OJIMKANUIIIMM PETbCOM OCTAaBJISIIOT MPOXOJ HE MEHEee 2 M, IIMPUHA MTPOX0/1a
MEXAY OTEIbHBIMU IITA0ETIMU A0HKHA ObITh HE MEHee 1 M.

3aroTOBKY CTEP>KHEW MEPHOW JJIMHBI U3 CTEP>KHEBOM M MPOBOJOYHOM
apMaTypbl, a TAK)KE€ M3TOTOBJICHUE HAMNPSITa€MbIX U HEHANPSATraeMbIX apMa-
TYPHBIX U3AEIUN CIEAYET BBIMNOJHITH C UCIOIb30BAHUEM MEXAHUUYECKUX,
TUAPABINYECKUX WA MTHEBMATHUYECKUX HOXHUII, MWJI TPEHUS, a TaKkKe
IJIa3MEHHBIX TOpeNoK B cooTBeTcTBUU ¢ TpeboBanusimu CII 130.13330;
P HU3TOTOBJIICHUM HECYIIMX apMaTypHbIX KApKacOB M3 CTEP>KHEH Ha-
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MeTpoMm Oosiee 32 MM HEOOXOAMMO JIOMOJHUTEIBHO PYKOBOJICTBOBATHCS
1. 10 CIT 70.13330. N3rotoBiieHue NpoCTPaHCTBEHHBIX KPYHMHOTA0ApUT-
HBIX apMaTypHBIX U3IEJIHI ClenyeT MPOU3BOIUTh B COOPOUYHBIX KOHIYK-
TOpax.

Jlis BA3KM CETOK U TPOCTPAHCTBEHHBIX KapKacOB W3 CTEp)KHEU
oosbmioro nuamerpa (2540 mm) cienyer NPUMEHSATh HU3KOYTJIEPOIU-
CTYIO BSI3aJIbHYIO MPOBOJIOKY OOIIETO HAa3HAYEHHS, HOPMAJIbHOW TOYHO-
CTH, TepMUYeCKH 00paboTaHHyto, ceeTiyto 2,5-O-C mo 'OCT 3282. Tpe-
OOBaHUS K ONPEIEICHUIO JIMHBI HAXJIECTKU CTBHIKYEMBIX CTEp)KHEH B 3a-
BUCHUMOCTH OT PACUETHBIX COMNPOTUBICHUM apMaTypbl W OETOHa, €ro
HAIPSKEHHOTO COCTOSIHUS B 30HE CThIKA U AHaMETpa apMaTypbl MpUBeEIe-
uel B 1. 8.3.27 C Tl 52-101-2003. B cBapHbIX ceTKax M KapKacax IIpu
HAJIMYMKM Ha JUIMHE HAXJIECTKU MPUBAPEHHBIX IOMNEPEUHBIX CTEP)KHEU
JUITMHA HAXJIECTKH MOXET ObITh u3MeHeHa. Ee cienyer npuHUMaTh HE Me-
Hee 20dy, HO He MeHee 250 MM.

ApMatypHbie KapKachl JUisl U3TOTOBIIEHUS OypOHAOMBHBIX cBall U Oa-
PETT JOJKHBI 00ECIeurBaTh UX MOJABEM U YCTAHOBKY B MPOEKTHOE MOJIO-
xeHue. [ 3Toro MoryT ObITh Takke pa3padoTaHbl U TPUMEHEHBI JOTOJI-
HUTEJbHBIC YCUJIMBAIOIIME SJEMEHTHI (KOJIbIIAa ECTKOCTH, HaKJIAIKH,
JIMAroHAJIbHbIE 3JIEMEHTHI )KECTKOCTH).

1.3. Ona;ry0o4HbIe MaTepUAIbI

CpemHas onanyOka GyHIaMEHTOB, B 3aBUCUMOCTH OT MaTrepualia ee
OCHOBHBIX 3JIEMEHTOB (O0MaayOOYHBIX IIUTOB), MOXKET OBITh CTAJbHOM,
ATFOMUHUEBOM, TUTACTUKOBOM, EPEBSIHHON TMO0 KOMOMHUPOBAHHOU (KO-
r/1a KapKac IMTOB, K MPUMEPY, U3TOTOBJICH U3 CTAJIH, a maixybda — u3 ¢a-
HEphl); HEChEMHass — CTaJIbHOM JMOO COOpHOUN Kene300€TOHHOM.
W cvemHas, © HeCheMHas onagyOKa MOTYT OBbITh YTEIJICHBI IUINTAMHU U3
MUHEPAJIIbHOW BaThI, IEHOIJIACTA JTUOO0 TIEHOTIOJIUCTUPOJIA.

Marepuanbl onanyOKud JOMKHBI COOTBETCTBOBATh TPEOOBAHUSM
I'OCT 34329 B Tolt mepe, uToOBl ee (dopmooOpaszyrolme, HeCylne u
MOAACPKUBAIOIINE DJIEMEHTHI 00eCTIeUrBaIN 3aJaHHBIN KJacc onanyoKu
a TakXXe, KaK CJIEJCTBUE, MPOEKTHYIO (hOPMY, FT€OMETPUUECKUE pa3MEPhI
Y KayeCTBO MOBEPXHOCTU BO3BOJAMMBIX KOHCTPYKIUMU B Mpejiesiax JOIyc-
KoB coryiacHo T1abi. 5.11 CIT 70.13330.

28



Kitacc omanyOku xapakTepuszyeT ee 000padurBaeMOCTh (KOJUYECTBO
IUKJIOB MOBTOPHOTO MCITOJB30BAaHUS), @ TAKXKE TOYHOCTh M3TOTOBJICHUS
U MoHTaxa. Mcxoas u3 3Toro Bce onainyoku nensarcs Ha 3 kiacca. OyH-
JTAMEHTHI (B 3aBUCUMOCTH OT UX BUJIAa, TPEOyeMOro KayecTBa MOBEPXHO-
CTH, TEXHOJIOTUU OCTOHUPOBAHUA U psifia APYTruX (PakTOpPOB) BO3BOJIST B
WHBEHTApHOU omanyOke 2-ro Kijacca JMOo B onaayOKke pa3oBOro Mmpume-
HeHus 3-ro kiacca. Tpebyemblie mokazaTen KauyecTBa Oonaiy0oOK B 3aBH-
CUMOCTH OT KJiacca mpuBeeHsbl B Tabm. 1.14 u 1.15.

Tabmuna 1.14

HpCIIGHBHLIe OTKJIOHCHMU 110 TOYHOCTHU U3TOTOBJICHUA OHaJ'IY6OK

3HadyeHHUE oKa3aTess

TS Kiacca,
HaumMenoBanue nokazatens
MM, He Ooiee

2 3
OTkIOHEHHE ITMHEWHBIX pPa3MEpOB IIUTOB Ha 15 (2) 10 TpeOOBaHUIO
amuHe 10 1 M (10 3 M) ’ 3aKa3unKa
OTkoHeHHE JTMHEHHBIX Pa3MEpoB MaHeel Ha

3 TO K€
IUTMHE 10 3 M
[lepenan Ha hopMOOOPa3yIONINX MOBEPXHOCTIX 9 B
CTBIKOBBIX COCJIMHEHHH IIIUTOB
To e, CTHIKOBBIX COETMHEHHI TTaTyObI 2 -
CnenuanbHO 00pa30BaHHBIM BBICTYH, 00pasy- 3 B
IOIIUI 3amajl Ha OETOHHOM MOBEPXHOCTH
OTkJIOHEHUE OT IpAMOJUHEHHOCTH (HOPMOOO- 4 B
pa3yoIUX 3JE€MEHTOB HA JUIMHE 3 M
OTKIIOHEHHE OT IUIOCKOCTHOCTH (hopMooOpa- 4 B
3YIOMIMX 3JIEMEHTOB HA JIJIMHE 3 M
Pa3HOCTh [IMH JWaroHaJed WHIMTOB BBICOTOU 5
3 M u mmpuHoii 1,2 M B
OTkoHEHHE OT MPSIMOTO yria IMTOB (HOopMo- 5 B
00pa3yromux 1eMeHToB Ha mupune 0,5 M
CKBO3HBIE ILIEJIH B CTHIKOBBIX COECJIMHEHUSIX 1 2
Bricota BbICTYNOB Ha (opmooOpasyromux | 2 (u He OoJee
TIOBEPXHOCTSAX 4 mr. va 1 M?) B
Beicora BmaauH Ha  ¢opmooOpazyromux | 1 (1 He Oosee
TIOBEPXHOCTSAX 2 wr. Ha 1 M%) -

HpuMeltaHue: 3HAK «—» O3HA4YaeT HeoO0sI3aTeIbHOCTh YCTAaHOBKM I10Ka3aTCJIA Ka-

YecTBa JJIsl JAHHOTO KJacca OMalyOKH.
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Tpebyemas obopaurBaeMOCTb OnanayOok

Tabmuna 1.15

O6opaunBaeMocCTh, €/1. 000pPOTOB, HE MEHEE
Tun onany0Oxu, 171 GopMOoOOpa3yoOmMX | I HECYIIUX 3JIEMEHTOB
MaTepua ee SJIEMEHTOB 3JIEMEHTOB OMaTyOKH Kacca omanyOKu Kiacca
2 3 2 3
MenkomuroBas:
— CTaJjlb, AIIOMHHUI, 100 100 150 150
— JICPEBO, TIACTHK; 15 15 20 20
— (banepa 30 30 - -
Kpynnommrosas:
— CTallb, ATIOMHHMIA, 200 200 250 250
— JIEPEBO, MIACTHK; 20 20 - -
— (banepa 60 60 - -
bnounas 150 150 150 150

HpuMeanue: 3HA4YCHUA O60pa‘II/IBaeMOCTI/I QJICMCHTOB U3 (baHepLI COOTBCT-
CTBYIOT €€ OIHOCTOPOHHCMY HCIIOJIb30BaAHHIO.

Marepuansl onanyOKu, OJTXKHBI, KpOME TOTro, o0ecreyrnBaTh rep-
METHYHOCTh €€ (opMOOOPaA3YIONINX MMOBEPXHOCTEN, UX HEUTPAIHLHOCTD
K OETOHHOM CMECH U TeMIEepaTypHO-BIAXKHOCTHBIN PEXHUM, HEOOXOH-
MBIM JJ1s1 TBEpJACHUS U Habopa OETOHOM pacnanyOOuYHON MPOYHOCTH.
[Iporu6 mamyOGbl U HECyHIMX SJIEMEHTOB omanyOKu 2-TO Kjacca MOoJ
NEWCTBUEM HArpy3okK, COOMpaeMbIX IO CIEIUalbHON METOJUKE coryac-
Ho mpui. T CIT 70.13330, npu npostere | He nomken npesbimate 1/300.

JInst cTanbHBIX HECYIIMX U MOJJICPKUBAIONINX 3JIEMEHTOB ONanyOKu
(kapkachl, CXBaTKHU, MOJAKOCHI U T. II.) CJI€AyeT B OCHOBHOM IMPHUMEHSTH
crtanp mMapku Ct3 mo 'OCT 380. [Jomyckaercsi, 0JHAaKO, IPUMEHATh H
JIpyrue€ Mapk CTaju, TEXHUYECKUE XAPAKTEPUCTUKU KOTOPHIX HE HIXKE
yKa3aHHOU. Y CTpoMCTBa i MojibeMa onanyOku (METJIH, WTHIPU U T. 1.)
CIEAYET U3TOTOBJIATh U3 cTanu Mapku Cr3mc.

Mapku craneit, npoduiei U U3aeauil JIUThd HA3HAYAIOTCA MO CTaH-
JapTaM Ha KOHKPETHYIO MPOAYKLHIO. JJIsi OTAENbHBIX 3JEMEHTOB Ola-
1yOku (ranmy6a, HOAKOCHI, OAJIKU U T. 1.) UCHOJIB3YIOT IPOKAT U NPOoPuiIu
no ['OCT 14637, T'OCT 16523, T'OCT 8731, T'OCT 10706,
['OCT 11474, TOCT 17066, I'OCT 13118, I'OCT 19281 u I'OCT 1050.
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JlonmyckaeTcsi MPUMEHSTh JPyTHe CTaHJIAPThl U TEXHUYECKUE YCIIOBUS
IpeAnpUATUN-U3rOTOBUTENEH B COOTBETCTBUH C TPEOOBAHUSIMH, YKa3aH-
HbIMU B yepTexax. JINTbeBbI€ 3IIEMEHTHI TOJKHBI TOMOJHUTEIBHO COOT-
BeTcTBOBaTh TpeboBanusam ['OCT 977.

[IpuMeHeHrne HeCYIIUX W MOIAEPKUBAIOLIUX 3JIEMEHTOB ONalyOKu
IpU OTCYTCTBHUH Y €€ MOCTAaBLIMKA WJIM U3TOTOBUTENS MACIOPTHBIX JaH-
HBIX M0 UX HECYIEH CIIOCOOHOCTU U YCTOMYMBOCTH HE JOMYCKAETCS.

Hecymiue sneMeHThl alfOMUHUEBONW OMAyOKH CJIEAYyeT U3rOTOBJISITH
Y3 aJIOMUHUEBBIX CIUIABOB HE HIKE Mapku W coctrosHus AJ[31T1
no ['OCT 4784 u T'OCT 1583, npodunu — U3 aTFOMHUHUEBBIX CILIABOB 110
['OCT 4.221,TOCT 8617, 'OCT 18482 u I'OCT 22233.

XapakTepUCTUKA M THUIIbI JEPEBSIHHBIX OMNATyOOYHBIX KOHCTPYKIUH
npunuMaroT o CIT 64.13330. [y AepeBsSHHBIX HECYIIUX W MO KUBA-
IOIIMX JJIEMEHTOB cienyeT npumeHsTh apeBecuny 1no ['OCT 8486,
I'OCT 2695, 'OCT 9463 u I'OCT 8486. 1514 nanyObl onanyOku 2-ro Kijiacca
JOJKHA TIPUMEHSATHCA OOJIMIIOBaHHAS (JIaMUHUpOBaHHAas1) Oepe3oBasi 1100
KOMOMHMpOBaHHas (paHepa; s naayOsl onamyOku 3-ro Kjacca — MujaoMa-
Tepruaybl XBOMHBIX U JTUCTBEHHBIX ntopoa o ['OCT 8486 u 'OCT 2695
COOTBETCTBEHHO HE HUXE 2-TO COPTa, & TAK¥KE APEBECHO-CTPYKEUHBIC
mutel 1o ['OCT 10632, npeBecHo-BonokHUCTBIE TIUTHI 0 ['OCT 4598,
OakenuzupoBanHas (anepa no ['OCT 11539, danepa mapku DCD
no ['OCT 3916.1 u I'OCT 3916.2, paBHO KaK U Ipyrue MaTepuaibl C aHa-
JIOTUYHBIMU XapaKTEPUCTUKAMU. B CBSI3U ¢ KUCIOTHOM cpenoi Jjis maiy-
OBl HE JJOMYCKAeTCs MPUMEHSITh IPEBECUHY Iy0a.

B kaudectBe (opmM0o0OOpa3yroMX M HECYLUIUX SJIEMEHTOB ONaTyOKH
JIOTTYCKAETCsl TAK)KEe MCIOJIb30BATh KJIICCHBIC JIEPEBSIHHBIC KOHCTPYKITUH TIO
I"OCT 20850.

[Ipy ucCHONb30BaHUU JAPEBECHBIX MATEPHUANOB CJIEAYET YUUTHIBATH
3HAUUTENIbHOE BJIMSIHUE BJIQXKHOCTHU JAPEBECUHBI HA €€ PacyeTHhIE Xapak-
TEPUCTUKH U TIPU IPOCKTUPOBAHUHU ONATTYOKH BBOJUTH COOTBETCTBYIOIIHE
noHmxaromue K03 OUIIMEHTHI, KaK, BIpoYeM, U KOIPOUIIMEHThl U3MEH-
YUBOCTU M O€30MACHOCTU MJIsi PA3JIMUHBIX MOPOJ JPEBECUHBI U KOHKPET-
HBIX OCOOCHHOCTEH JIEUCTBUS Harpy3oK.

B kadecTBe yTeIUIMTEINsI B COCTaBE IPEIONICH U YTEIUIEHHON OnaityOKu
ClielyeT MPUMEHSATh TEIUIOM3OJSIMMOHHBIE MaTepUaibl IUIOTHOCTBIO
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10 200 kr/m®. TIpu 5TOM (paKTHYECKas IIIOTHOCTH yTEILIUTENS HE JHOJDKHA
MpEBBIIATH MACHOPTHYIO Oosiee ueM Ha 15 %, a BIaXXHOCTh — OoJiee Yem
Ha 6 %.

Meramnmnueckas cetka o ['OCT 3826, npumensiemast 171 HECb€MHOU
onanyOKu, JOJDKHA UMETh SYCHKH pasMepaMu He Oojiee 5X5 MMm.

Meramnnueckue MOBEPXHOCTH JIEMEHTOB OnaiayOku 2-ro Kiacca, He
COINpHUKAcaroIKecs: ¢ OETOHOM, JTOJKHBI UMETh 3aUIUTHBIE MOKPBITUS MO
['OCT 9.032 u I'OCT 9.303 nmubo obnagaTh aHTUKOPPO3ZUOHHBIMU CBOM-
CTBaMHU, OOECIEUMBAIOIINMU TpeOyeMyto 000paunuBaeMOCTh B 3aJaHHBIX
YCJIOBHSIX SKCIUTyaTtanuu; (QaHepa, NMpUMEHseMas B KadyecTBE NanyOsl,
J0JIKHA UMETh BOJAOCTOMKOE MOKPBITHE, TPONUTKY WK APYTryI0 00padoT-
Ky pabou4ux MOBEPXHOCTEH, a €€ TOPIbl JOJKHBI 3alUIIATHCS OT MEXaHU-
YECKUX MOBPEKACHUIN U MPOHUKHOBEHUS BJIATA TEPMETHUKOM.

[ToBepxHOCTh oOmManyOKH, COMpHUKAcaroIasicss ¢ OETOHOM, Mepen
YKJIQJIKOW OSTOHHOM CMECH JIOJDKHA MOKPBhIBAThCA cMa3koi. CMasKy clie-
IyeT HAHOCUTh TOHKUM CJIOEM Ha THIATEJIbHO OYUIIEHHYIO TOBEPXHOCTb.
[Tocne HaHeceHUs] CMa3KU MOBEPXHOCTh ONATyOKH NOJKHA OBITh 3allld-
IIeHa OT 3arpsi3HEHUs, JOXKIS M COJHEUHBIX Jyded. s cmasku nepe-
BSIHHOUM omayryOKH JIOMYCKAaeTCs MUCMOJb30BaTh 3MYJIbCOJ B YUCTOM BUJIC
UM ¢ 100aBKOW M3BECTKOBOW BOJIbI, JJIsi CMa3Ku MeETajuIndeckon u ¢a-
HEpPHOM OMamyOKHU — 3MYJIbCOJbI C J0OABICHUEM YaUT-CIIUPUTA WM TIO-
BEPXHOCTHO-aKTUBHBIX BEIIECTB, a TAKXKE JPyTHe COCTaBbl CMa30K, HE
BIIUSIIOIIME OTPUIIATEILHO HAa CBOMCTBA OETOHA W BHEIIHWH BUJ KOH-
CTPYKLIMI U HE YMEHbIIAIOIINE CIEMJIeHHE onanyoku ¢ 6etoHoM. Cmas-
Ky M3 OTpa0OTaHHBIX MAUIMHHBIX Maced CIy4alHOro cocTtaBa IpUMe-
HATH HE JomycKaeTcs. B HacTosmee BpeMs IMIMPOKOE PacpOCTPAHEHUE
MOJIYyYIJIM CTEIUATU3UPOBaHHbIC, HE TPeOyrolrue pa3BeICHUsS BOIOMN
onaiayOOUYHble CMa3KH HA OCHOBE CUMHTETHMYECKUX Macesl ¢ MHruOuTopa-
MU KOPpPO3MHM U palMOHAJIbHO NoA0OpaHHbIMU noOaBkamu. K Takum
CMa3KaM MOHO, Hampumep, otHecTu TiraLux-1721 (Schomburg, ®PI")
1 DMA-2000 (MAPEI, Utanus) ¢ pacxogom 15-30 u 20-40 r/m? coot-
BETCTBEHHO B 3aBUCMMOCTH OT MaTepHaia naisyOsbl.
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1.4. lo0aBKHU K 0eTOHY JJisl IPOU3BOACTBA padoT
B 0COOBIX YCJIOBUSAX

[Ipu BO3BeneHNMN (PYHIAMEHTHBIX KOHCTPYKIHMI B OCOOBIX YCIOBHSX
B cOCTaB OETOHHOM CMECH, KaK MPaBHIIO, BBOJAT CIELHAIbHBIE TOOABKH.
K 0co0bIM yCcroBUsIM MPEkK/E BCErO MPUHATO OTHOCUTH 3UMHHE YCIIOBUS
(cpenHecyTouHasi TeMiepaTypa Bo3ayxa Huxke +5 °C npu MUHUMAaJIbLHOU
cyrounoi Huxe 0 °C) 1 yClIoBHUs CyXOro apKoro Kinmara (TeMmneparypa
Bo3ayxa Bbime +25 °C mpu OTHOCHUTENBHOM BiaxHOCTH MeHee S50 %).
W Te, u npyrue JOMOJHUTEIBHO MOTYT ObITh OCJIOKHEHBI HEOOXOIUMO-
CTBIO NMPOU3BOJCTBA Pa0OT C BHICOKON MHTEHCUBHOCTHIO, IPU HEMPEPHIB-
HOM arpecCHMBHOM BIIUSIHUM BOJHBIX CpEll, a TAK)KE MPOUYUMHU (pakTopamu.
Tak, Hanpumep, B yCIOBUSIX 3UMHET0 OCTOHUPOBAHUS JIsi OOECIIeUEHUs
COXPaHHOCTH CMECH IPH JIOCTaBKe, YKIIaJKe W Oosiee ObICTporo Habopa
OETOHOM MPOYHOCTH TPHU OTPHUIATEIBHBIX TeMIIEpaTypax aKTUBHO HC-
MOJIB3YIOT MPOTUBOMOPO3HBIC JOOABKU U YCKOPUTEIHM TBEPACHHS, TOTAA
KaK Mpu OETOHUPOBAHUU B CYXYIO KApKylO MOroay — CyleprulacTU(puKa-
TOpHI 1 3amennuTenu cpokoB cxBarbiBanus (HT®, Sika Retarder-12 u 1. 11.),
UCKIIIOYatou[e OBICTPYIO0 MOTEPI0 MOJBUKHOCTH OETOHHOW CMEChIO U
o0ecIeurBaroMe TOMOTeHU3AIUIO €€ YKIIAIbIBAEMbIX CJIOCB.

Tak unu unade, B kauecTBe MOAU(PUKATOPOB CBOMCTB OETOHHBIX CME-
Cell TSKENBIX U MEJTKO3EPHUCTHIX OCTOHOB CIIEAYET MPUMEHSTh JOOABKH,
ynosiaeTBopstoniue Tpeoosanusm ['OCT 24211, I'OCT P 56178 u 'OCT
P 56592, a Takke TEXHUYECKUM YCIOBUSIM Ha KOHKPETHBINA BU JOOABKH.

O6sacTy MPUMEHEHUS HEKOTOPBIX BUIO0B MOAMUPUUUPYIOIIUX 100a-
BOK B O€TOH MpejcTaBieHbl B Ta0. 1.16.

Tabmuua 1.16
O6nactu mpuMeHeHus 100aBOK B OETOH

" JlobaBku
Tun xoHCTpYKIMI
JOIyCKAaeMbIe HE JIONyCKaeMble
¥l YCIIOBHS UX JKCIUTyaTalluu
K IPUMEHEHHIO K IPUMEHEHUIO
1 2 3

Kenez00eToHHbIE KOHCTPYKLIUU C HEHAmps-

. . . ILB,TO,Y,M, T, A | YuM c xnopugamu
raemoii paboueii apmatypoiu

JKene300eToHHbIE KOHCTPYKIMM W CTHIKA C
HEeHarpsraeMoil pabodeil apmMatypoii ¢ BbIITyc-
KaMU apMaTypbl U 3aKJIaJHBIMU JETAISAMU:

— 0e3 cIenuaabHOM 3alIUTHI CTallH, ILB, TO,Y,M, T, A; | Y uM c xnopunamu;
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Oxonuanue T1adm. 1.16

1 2 3
— C MMOKPBITUAMHU U3 LIMHKA U AJTFOMUHUS; ILB,TO,V,M,T,A; |V u M c xnopunamu,
HUTpaThl  (CymbdaToB
1o 1 %);
— ¢ KOMOMHHUPOBAHHBIMHI HOKPBITUSIMH ILB,TO, YV, M,T, A | VuM c xnopugamu

Y u M ¢ xnopuzamy;
HUTPUTBI U HUTPAThI, €C-

Hpe,Z[BapI/ITeJIBHO HAIIPAXKCHHBIC xene300e- JIA CTaJIb CKJIOHHA K KOp-

ILB,V,M,T, A
TOHHBIE KOHCTPYKIIUH PO3HOHHOMY ~ PacTpPECKH-
Banmo; ['O, BEIIETISIO-
e Ho

BetonHble 1 xKene300eTOHHbIE KOHCTPYKIIHH,
AKCILTyaTUPyEMBIE:

— B HearpeccuBHbIX M arpeccuBHbIX BoaHbIX | I, B,T'O, V, M, T, A; -
cpeliax MpH MOCTOSHHOM MOTPYKEHUH;
— B arpeccuBHBIX JKUIKKX cynbarubix cpenax; | I, B,TO, Y, M, I, A; | ¥ ¢ cynsdatamu Gonee
1 % maccel eMeHTa;

— B pacTBopax coieil mpu Hanuuuu ucnaps- | I, B, IO, T'; VvV, M; A (bonee 5 %
IOIIeH TIOBEPXHOCTH; MaccChl [IEMEHTA);

— B 30HE IIEPEMEHHOI0 YPOBHS BOJbI; I, B,I'O, T YV, M, A;

— B 30HE JICICTBUSI IOCTOPOHHUX TOKOB I, B,TO, T, A V.M

[IpenBapuTenbHO HANpPSKEHHbIE KOHCTPYK-

UK, CThikU (kaHansl) cOopHO-MoHOMUTHBIX | [, B,TO, V, M, T, A Y u M ¢ xnopunaw;

'O, Beinensromue Hy

KOHCTPYKLUH

KoHcTpyknun u3 0€TOHAa Ha TIIMHO3EMHCTOM IL B, TO, T, A* v.M

[IEMEHTE

KoncTpykiuu u TOHA HA HAIPST M

u:McSHlT)Z L W3 GeTONA KA HATpATaionie II,B,TO,V,M, T, A | VY uM c xnopugamu

Ipumeuanue: Tl — nnactudunupyromue, B — Bo3ayxoBosnekaromnue, 'O — razo-
oOpasytomie, Y — yCKOpUTeNIH TBepJeHusi, M — npoTuBoMopo3Hsbie, I — ruapododusa-
TOpbI, A — aKTUBHbIE MUHEpPAJIbHbIE 100aBKU (A* — TO K€, IPU HAJTUYUU SKCIIEPUMEH-
TaJbHOTO MOATBEPKACHUS O€30MACHOCTH NPUMEHEHHUS JUIsl 0ETOHA U apMaTyphl).

B 3aBucuMocTH OT OCHOBHOTrO TpeObyemoro ot Hux 3¢ dexra (Ha3Ha-
YeHUs) XUMHUYECKHE J00aBKH Il COOTBETCTBYIOIIECH MOIU(pUKALINT
CBOMCTB OCTOHHBIX CMECEH M OETOHOB MOTYT TakXe ObITh CTAOMIU3UPY-
IOMUMH  (MIPEeAYNPEXKTAIOT PACCIOCHUE, YIYUIIAOT NEPEKAUYNBAEMOCTD),
MOBBIIIAIOIIMMUA KOPPO3MOHHYIO CTOMKOCTH (B T. Y. B OTHOIICHUHU CYJIb-
(baTHBIX BOJ), a TAKXKE PETYJIUPYIONUMH MPOILECChl YCAJKH U TeMIiepa-
TYpPHOT'O PacCUIUPEHUsS, YTO YacCTO ObIBAET HEOOXOIUMO JIsi 0OeCTeueHUs
TPEIIMHOCTONKOCTA TPU OCTOHUPOBAHWU M TMOCJIECAYIOIIEM BBIACPKHBA-
HUU MAaCCHUBHBIX (PyHIAMEHTHBIX KOHCTPYKIIHM.
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HeoOxomumo uMeTh B BUAY, YTO UCHOJIL30BaHUE J00ABOK B JIO3UPOB-
Kax, MPEBBIIIAIONINX PEKOMEHIYEMbBIE, CIIOCOOHO MPUBECTU K CHUXKEHHUIO
NPOYHOCTH, BOJOHENPOHULIAEMOCTH, & TaKKE€ YXYALIEHUIO WHBIX CBOMCTB
0eToHa OTHOCUTENBHO MPOEKTHBIX 3HaueHui. KpoMe Toro, He TOJBKO BUI,
HO Y HAaMMEHOBaHHE T0OABKHU JOJHKHBI CTPOrO COOTBETCTBOBATH O0JIACTH €€
npuUMeHeHus. Tak, HanmpuMmep, OrpaHuYeHHs] IO IPUMEHEHUI0 POTUBOMO-
PO3HBIX J00ABOK B OETOH MpeCTaBIeHBI B Ta0. 1.17.

[Ipumenenue He mnpeacTaBieHHbIX B Tabu. 1.17 1006aBOK MOJIKHO
yctaHaBiuBatbes ¢ yuetoM ['OCT 31384 (nmyHKT 6.4.3) 0 TEXHUYECKUM
YCJIOBUSM MPOU3BOJUTENA 100ABOK U MPU HAIMYWU 3aKIIFOYEHUS aKKpe-
JTUTOBAHHOM J1abopaTopHm.

Tabnuna 1.17
OrpaHuyeHus M0 MPUMEHEHUIO TPOTUBOMOPO3HBIX J0OABOK

HaunmenoBanue no6aBku

U yanEEﬂKzicaﬁ};[Ile;ﬁaunﬂ XK, Hﬁkﬁlri(/IM, XK+HH HHXK, HH | II
XH+XK HHKAM HHXK+M
1 2 3 4 5 6 |7
[IpenHanpsKeHHBIE KOHCTPYKIIHH,
KpOME apMHPOBAHHBIX apMaTypoi
k1accoB  A600, A800, At600,
AT1800 u AT1000, cThIKH COOpHO- q q q q 1| u

MOHOJIUTHBIX KOHCTPYKIMH

[IpennanpskeHHbIE KOHCTPYKIUH C
apmarypoil knaccoB A600, A800,
AT1600, AT800 1 AT1000 H H H H H |H

Kenezo0eToHHbBIE U3/IETUS 1 KOH-
CTPYKIIMH C HEHAIPSKEHHOU pado-
4eil apMaTypou:

a) IMaMeTpoM 5 MM U MEHEe; H il H H o | O
0) muametpom Goree 5 Mu; H )i ) )| o | O
B) IMEIOTIINE BBIMYCK apMaTyphlI
WJIM 3aKJIa/IHbIC JCTalHu:

— 0e3 crenuanbHOM 3aUThl CTANY; H | H H o | O
— C LIUHKOBBIM [OKPBITHEM 110 CTaJIH; H H H H H | H
— C AJIFOMUHUEBBIM NTOKPBITHEM, H H H H H |H
— ¢ KOMOMHMPOBAHHBIM TIOKPBITUEM

(Ie1049€eCcTONKMMHU JTAKOKPACOYHBI-

MU U JPYTMMH COCTaBaMH I10 Me-

TAJUTM3aLHOHHOMY HOJICTION0), & TaK-

’Ke CTHIKM 0€3 3aKJIaJHBIX JICTaJeH; H | H H H |H
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Oxkonuanue Ttadm. 1.17

1 2 3 4 5 6 |7

T) BKCIUTyaTUPyEMBIE:

— B 30HE IIEPEMEHHOT0 YPOBHS BOJIbI
¥ B 30HaX JEHCTBUSA OMysKIal0NIMX
MOCTOSHHBIX TOKOB OT IIOCTOPOHHHX
HCTOYHUKOB; H )| H H I |H
— B )KUJKUX CpeiaX, B HOPMATBbHOM,
BIIAKHOM M MOKPOM PEXUMAax U
HAJIMYKU B 3aM0JHUTENE PEAKIIMOHHO-
CTIOCOOHOTO KPEeMHE3eMa; H )| H )| H |H
— B HEArPeCCUBHBIX U arpeCcCUBHBIX
BOJIHBIX Cpeliax, KpoMe CyIb(aTHbIX
BOJI, WJIM B PaCTBOPAx COJIEH U €1I-
KUX LIET0YEd MPU HATMYHUHU KCTIa-
PAIOIINX MOBEPXHOCTEIA; )| )| | | o | O
— B arpecCUBHBIX CYIb(aTHBIX BO-
J1aX UM B PaCTBOPAxX COJIEH U €AKUX
IIEI0YeN IPH HATMYUU UCTIAPSIO-

IUX TIOBEPXHOCTEN H H H H I |H
CO0pHO-MOHOJIUTHBIE KOHCTPYKIHH
C OKAHTOBKOH M3 0JIOKOB TOJIIMHOM H )| i i o | I

He MeHee 30 ¢M ¢ MOHOJIUTHBIM SAPOM

beToHHbIE KOHCTPYKIMM TIpPHU 3KC-
IIyatalud B JKUIKUX Cpelax, B
HOPMAJIbHOM, BJaXHOM M MOKPOM
peXHUMax MpU HAJIMYUK B 3aIOJHU-
TeNe PEeaKIMOHHO-CIIOCOOHOTO KpeM-

HEe3eMa H i il il H | H

Ilpumeuanue: H — ne nonyckaercsa, [ — momyckaercs; XK — xjopuja Kajiblus,
XH — xnopun narpusa, HK — mutpar xaneuus, HKM — HUTpar Kanpnus ¢ MOYEBHUHOM,
M — moueBnna, HHK — nutput-uutpar xaneums, HHXK — HuTtpuT-HUTpaT Xsopuaa
kanbuua, HH — sutput Hatpus, I1 — nmorarmr.

Jlo3a no6aBKU B cocTaBe OETOHHOM CMECH JOJKHA YIOBIETBOPSTH
CJIEAYIOIINM YCIOBUSIM:

— KonuuecTBO a06aBku D, Kr/mM3, JMOMKHO oOecriednmBaTh MPEnoT-
BpaIlleHUE 3aMep3aHus BOJbI TP PACUYETHOU TeMIepaType U YIOBJIETBO-
PATH COOTHOIICHUIO

D =Bx/IT /100 %, (1.1)
rae B u JIT — 06beM Bozibl B GETOHHOM cMecH, KI/M° (11/M°), 1 KOHIIEHTpa-
1S T00aBKH, TIOHFDKAOIIAS TOYKY 3aMep3aHHusl BOJIBI JI0 pac-

YETHOW TEMIEPATYpPhI, % OT MacChl BOAbIL, COOTBETCTBEHHO;
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— Konu4ecTBo nob6aBku D, Kr/mM>, He IOJKHO NPEBHINIATH €€ Ipe-
JNEIbHYI0 KOHIEHTPAIMI0 OTHOCUTEJIIBHO I[EMEHTAa, YIOBJIECTBOPSS
YCJIOBHIO:

C=100%xD /1 <[C], (1.2)
rae 1] u [C] — cooTBeTCTBEHHO, KOJIMYECTBO IIEMEHTA B OCTOHHOM CMECH,
KI/M°, M IpejiebHAs KOHLEHTpanus 100aBKku, % OT MaccChl

IIEMECHTA.

[IpenenpHass KOHIIEHTpalMs A00aBKHM YCTAHABIUBACTCS C yYETOM
tpedoBanuii ['OCT 31384 (1. 6.4.3) 10 TEXHUYECKUM YCIIOBUSIM IPOU3-
BOJIUTENS U MIPU HATMYUHU 3aKJIFOYCHHS aKKpEIUTOBAHHOW J1ab0opaToOpuu,
HO HE JIOJDKHA MPEBHIIIATh 5 % OT MacChl IIEMEHTA.

2. TEXHOJIOI'MA BO3BEAEHUA ®YHIAMEHTOB
N3 MOHOJIMTHOTI'O KEJE3OBETOHA

2.1. O0mue yka3aHus MO BbINOJHEHUIO KYPCOBOI0 NMpoeKTa (padoThl)

KypcoBoit mpoekr (paboTa) COCTOMT M3 PacuETHO-TIOSICHUTEILHOMN
3aMKCKHU, BBIMIOJIHEHHON Ha nuctax Oymaru opmara A4, u rpaduyueckoit
YacTH, BBITIOJTHEHHOW Ha ucTe opmara Al.

PacuetHo-nosicHuTEeIbHAS 3amucka M rpaduyeckas 4acTb JOJIKHBI
ObITh 0(hopMIIeHBI B cooTBeTCTBUU ¢ TpeboBanusmu ['OCT P 2.105-2019,
I'OCT 21.501-2018, 'OCT P 21.101-2020 u BHyTpeHHUMH TpeOOBaHMUSI-
MU odopmIIeHHS paboT.

IMosicHuTeIbHAS 3aIIUCKA COAEPKUT CJIeAyIolue Pa3/ieibl:

Coneprxanue

3asaHre Ha KypcoOBOM MPOEKT (padoTy)

Paznen 1. O6nactb npuMeHEHUS

1.1 XapakrepucTrka CTpOUTEIbHON IIIOMIAIK!

1.2 CocTaB paboT, OXBaThIBAEMbIX KapTOM

1.3 XapakTepucTuka yCiI0BUM IPOU3BOJCTBA PadOT

Paznen 2. Opranu3anusi 1 TEXHOJIOTHS CTPOUTENBCTBA

2.1 I'oToBHOCTB paboT, MPEANICCTBYIONUX YCTPOUCTBY HyHIAMEHTOB

2.2 CkiaaupoBaHUE U 3a1ac MaTEpUaJIOB

2.3 KanpKyJsius TpyAOBBIX 3aTpaT
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2.4 MeTonpl ¥ TTOCTE0BATEIBHOCTH TPOU3BOICTBA PA0OT
2.4.1 YcrpoiicTBO onaiyOKu U apMupoBaHue GyHIaMEHTOB
2.4.2 beronnpoBanue PyHIaMEHTOB

2.4.3 Yxox 3a 6eToHOM

2.4.4 PacnanyOka

2.5 I'paduk BbIIOIHEHUS PAOOT

2.6 UncnenHo-KkBaIM(UKAITMOHHBIM COCTAB 3BEHHECB

2.7 MeTonbl ¥ IpUeMbI Tpyaa padounx

2.8 TexHuka 0€30MaCHOCTU U OXpaHa TpyAa

2.9 Kontposb kauecTBa padboT

Paznen 3. TeXHMKO-3KOHOMUYECKHUE ITOKA3ATEIIN
[IpuitoxkeHue K TEXHOJIIOTMYECKOU KapTe:

1. [Togcuer 06BEMOB paboT

2. IIpoekTrpoBanue onanyoKu U apMupoBaHue GyHIaMEHTOB
3. Pacuer moTOYHOCTH MPOU3BOICTBA

4. O00oCcHOBaHHE U BHIOOP KOMIUIEKTa MAILIMH

Cnucok UCIoJIb30BAHHON JTUTEPATYPHI.

CocrtaB u opopmiieHne rpapuuecKoil YaCTH MPOEKTA

['padpuueckas yacTh MPOEKTa JTOJKHA OTPa’KaThb OCHOBHBIC TIPUHSITHIC
TEXHOJIOTUYECKHE PeIIeHUs, TPeOOBaHUSI K KAa4YeCTBY BBITIOJTHEHHBIX pa-
00T U TEXHUKO-?’KOHOMUYECKHUE TTOKA3ATEJIN.

['paduueckas yacth BeinoiHgeTCs Ha aucte popmara Al (ams Kypco-
BOM paboOThI JOIyCKaeTcsl BbIMOJIHEHUE Ha Juctax A3). Ueprex M0KeH
coJiepkaTh CIEAYIOIIME OCHOBHBbIE MaTepuanbl: 1 — (pparMeHT cTpoiiren-
IJIaHa ¢ TOKa30M 3€MJISIHBIX BBIEMOK M ()YH/IAMEHTOB B HUX, JIOPOT, MyTEH
JBUKEHHUSI U CTOSHOK OCHOBHBIX MAIIIMH, IJIOMIAJ0K COOpKH omanyOKu,
MECT CKJIQJMPOBAHUSI apMaTyphl U JIp.; 2 — pa3pe3 MO CTPOUTCHIUIaHy C
MOKa30M PadOThl MAIlIMH MPU YCTAaHOBKE oNaiyOKu, apMaTypbl U OETOHHU-
poBaHUU; 3 — packiajKka UUTOB ONaayOKu M KPEIuIeHWi 1o AByM OOKO-
BBIM MPOEKUUsSIM (yHAAMEHTa U MO IJIaHaM KaKJIOW CTYINEHH, JeTaneil u
y3710B; 4 — TJ1aH 3aXBaTOK C UX HyMepauuen; 5 — rpaduk BbIIIOJTHEHUS pa-
00T; 6 — Tabnuila OCHOBHBIX MAIIMH, IPUCHOCOOJICHUM, WHBEHTApS,;
[ — mnepeyeHb MalllWH, MEXaHU3MOB, MPUCIOCOOJECHUM M MOHTAKHOU
OCHACTKH; 8 — rpad)vK TEXHUYECKUX XaPAKTEPUCTHK KpaHa; 9 — yCIOBHBIC
oOo3HaueHusa; 10 — TeXHHKO-dPKOHOMHYECKHE ITOKazaTenan; 11 — cxeMnl
CTPOTIOBKH.
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2.2. Opranu3anusi padoTsbl NPU BO3BeAEeHHH
MOHOJIMTHBIX KeJ1€300€TOHHBIX CTOJ0YATBIX (YHIAMEHTOB

KOMIUIEKCHBIN CTPOUTENBHBIN MpolLecc BO3BEACHUS (PYHIaMEHTOB
3[ITaHUsI COCTOMUT U3 MPOLIECCOB YCTPOUCTBA ONaTyOKH, MOHTaXa apMaryp-
HBIX U3JIEUH, YKIAJIKU U yIUIOTHEHUs] OETOHHOW CMecH, yxojia 3a 6eTo-
HOM U pa300pku onaiayOku. Beaymum cTpOUTEIbHBIM MPOIECCOM SIBJISIET-
Csl YKJIa/IKa U YIUIOTHEHHE OETOHHOM cMecH B (PyH/IaMEHT.

[Ipn mpoeKTHpOBaHMU MPOU3BOJACTBA PadOT MO BO3BEICHHUID MOHO-
JUTHBIX (QYHAMEHTOB CIIEyET:

— BBIOpATh TUIT ONIATyOKH U IPOU3BECTH €€ KOHCTPYHUPOBAHUE;

— 3aMpPOEKTUPOBATH apMUPOBaHUE (PyHIAMEHTA U ONPEAEIUTH CIIOCO0
MOHTaka apMaTyphl;

— BBIOpATh TEXHOJOTUYECKYIO CXEMY TPAHCIIOPTHUPOBAHMS, MOJIAYU U
yKJIaJK1 OETOHHOM CMECH B ONaTyoKYy.

TexHonorndeckass cxema MPOU3BOJICTBA padOT BKIKOYAET B ceOs
NpearojgaraeMblii BU WIM TUII BEIYLIEr0 MEXaHU3Ma, €ro pacrooxe-
HUE B MPOIECCE MPOU3BOJICTBA PAa0OT, HAMpaBICHHUE JABMKEHUS (QPOHTA
paboT M CXeMbl MEepPEeMElIeHHs] BEAYIIerOo W BCIOMOTaTeNbHBIX MeXa-
HU3MOB.

Ha miane ¢gyHIaMeHTOB HEOOXOIUMO BBIMOJHUTH Pa30MBKY 3/1aHUS
Ha 3axBaTku. [Iponecc Bo3BeaeHus: (PyH1aMEHTOB 3JJaHUS MPEIOIaraeTcs
BECTU IMOTOYHO-3aXBATHBIM HJIA MIOTOYHO-PACYICHEHHBIM METOJIOM.

Jlist mepemenieHus MEXaHM3MOB U aBTOTPAHCIIOPTA IO CTPOUTETHLHON
IJIOIIAJIKE HEOOXOAUMO MPOJIOKUTH BPEMEHHBIE IOPOTH.

JIist CTpOUTENBHBIX KPaHOB, aBTOCAMOCBAJOB W aBTOOETOHOBO30B
YCTPaWBAIOT JOPOTU C TPABUUHBIM WM IIEOCHOYHBIM TOKphITHEM. J[7s
aBTOOETOHOHACOCA W aBTOOETOHOCMECHUTENSI JOJKHBI ObITh BBIMOJHEHBI
BPEMEHHbIC JJOPOTH C MOKPBITUEM U3 3KEJIe300€TOHHBIX JTOPOKHBIX IUIHT.
Ha TexHOonmornueckux cxeMax HamedaroT OCH BpEeMEHHBIX jaopor. JlivHa
JIOPOT OTPECISIETCS] U3 aHau3a TEXHOJIOTHYECKONW CXEMbI MPOU3BOJICTBA
OCTOHHBIX padoT.

BoicoTa cTyneH4YaThiX (pyHIAaMEHTOB MOJ KOJOHHBI MPOMBIIIICHHBIX
3/JaHUI B 3aBUCUMOCTH OT TITyOMHBI UX 3QJI0KEHUS MOXKET JOCTUTATh 3 M
u OoJee.
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[Ipu BbIcOTE yHAAMEHTOB 710 3 M UX O€TOHUPYIOT ciosimMu. [lepBo-
HayaJbHO 3alOJHAIOT OMaTyOKy CTylmeHYaTod dacTd (QyHIaMEHTA.
betonHyto cmech momaroT OaabsMU WIM OETOHOHACOCOM C pabouero
HacTmia. Kaxnprii cioii mpopabateiBatoT BuOpaTopamMu. OTKPBITHIE TO-
BEPXHOCTH CTYMNEHEHN 3alIUIIAI0T UTAMH, YTO UCKIIOYAET YTEUKY CMECH,
0COOEHHO TpHU €€ BUOPUPOBAHUU. 3aTeM MPOJAOIKAIOT YKIAJIKy OCTOHHOM
CMECH B TIOJIKOJIOHHUK.

IIpu BbIcOTE (DyHIaMeHTa Oojee 3 M B onallyOKy CTyNEHEW MOJar0T
OETOHHYI0 cMeCh U3 0ajlbu, a B ONMAyOKy MOJIKOJIOHHHUKA — 3BEHbEBBIM
xo6otoMm (puc. 2.1).

M max
3M min
3M min

Puc. 2.1. CxeMbl 0€TOHUPOBAHMS CTYIIEHYATHIX (PyHAAMEHTOB:
a — 6eToHupoBaHue 1-if crynenu; 6 — 0ETOHUPOBaHUE 2-i CTYNIEHU;
6 — OETOHMPOBAHUE MOAKOJIOHHUKA;
1 — onanyOka pyHmamenTa; 2 — 6ajbsi ¢ 6ETOHHOI CMECHIO;
3 — pabounii HACTUJI C OrpakeHuemM; 4 — BUOpaTop; 5 — 3BEHbEBOI X000T

BeTOHUPYIOT CIOSIMU UM HENPEPBIBHO C 00s13aTEIbHBIM BUOpAIIMOH-
HBIM YIUIOTHEHHUEM KaXKJIOTO CJIOSl pYYHBIMU BUOpaTOpaMH.

beroHHasi cMech MpU YIUIOTHEHUH OKa3bIBa€T OOJBIIOE THAPOCTATH-
YeCcKOe JaBJICHUE HA CTEHKHU ONadyOKH, MO3TOMY S3JEMEHTHI OMayOKu
JIOJKHBI OBITh YKPEIJIEHBI BO M30€KaHUe NepeMenieHuid u aedopMaiiuii.
CBexeyJio)keHHasi 0eTOHHAs CMECh B HadaJIbHBIN MEPUO]I TBEPACHUS J1aeT
HEKOTOPYI0 ocajky. Eciu npoBectu OeToHHpOBaHHE (PyHIAMEHTa cpaszy
Ha BCIO BBICOTY, TO B 30HE IEPEX0Ja CTYIEHYATON YaCTH B MOJIKOJIOHHUK
BO3MOKHO 00pa3oBaHUE YCaJIOYHBIX TPEIIMH, YTO CHU3UT HECYUIYIO CIIO-

40



COOHOCTh U JIOJATOBEYHOCTh (yHAameHTa. [loaToMy Hepeako Mo OKoHYa-
HUU OETOHUPOBAHUS CTYIEHEW YyCTpauBalOT TEXHOJIOTHYECKHI TEepepbhiB
11t Habopa MPOYHOCTU OETOHOM U HEKOTOPOW €ro OCaJKu. 3ateM Oero-
HUPYIOT OJIKOJIOHHUK.

B ctynenuarsie ¢pyHIaMeHThl ¢ 001 BHICOTOM /10 3 M U ILIONIA-
IBI0 HWKHEH cTyneHn 10 6 mM? (puc. 2.1, a) cMech MoJaroOT yepe3 BepX-
HUW Kpai onaiyOKu, IpeaycMaTpuBasi MEpbl IPOTUB CMEUIEHHS aHKep-
HbIX OOJITOB M 3aKkjaJHbIX Aetaiieil. [Ipu BHOPOYIIIOTHEHUU BHYTpPEH-
HUE BUOpATOpHI MOTPYKAIOT B CMECh Yepe3 OTKPBIThIE T'PAaHU HUXKHEMH
CTYIIEHH M NEPECTABIAIOT UX IO MEPUMETPY CTYNEHH MO HAIPaBICHUIO
K HeHTpy (yHIamMeHTa. AHaJOTMYHO BEAYT BHOPOYIUIOTHEHHE OETOHa
BTOPOM U TPETbEU CTYNEHEH, MOCJE YEero MX 3arjiaXusBaroT. B moako-
JJOHHUKHA OETOHHYIO CMECh MOXXHO YKJIaJbIBaTh Cpa3y K€ IMOCIe OKOH-
YaHUs YIJIOTHEHUS B cryneHsaX. CMech B MUJIOH TMOJAIOT Yepe3 Bepx
onanyoku. YIUIOTHSIOT €€ BHYTPEHHUMHU BHOpaTOpamu, ONycKas HUX
cBepxy (puc. 2.1, 8).

[Ipu BbIcOTE cTymneHUYaTrblXx (PyHIaMeHTOB Oosiee 3 M W IUIOLIAIU
HIKHEH cTyneHu 6Gosnee 6 M2 (puc. 2.1, 6) mepBble MOPUUHM OETOHHOM
CMECH TOJAl0T B HIDKHIOI CTYIEHb MO mepuMerpy. B mocnenyromem
CMECh NOCTyHaeT uepe3 MPUEMHBIM OyHKEp W 3BEHbEBBIE XOOOTBHI.
BubpoyniorHenue cMecu BeAyT, KaKk U B MPEAbIAyIIEM Clydae, BHYT-
PEHHUMU BHOpAaTOpPaMH.

B BbICOKHE MOIKOJOHHUKUA OETOHHYIO CMECh HEOOXOIUMO IMOJIaBaTh
MEJJIEHHO U Ja)Ke ¢ HEKOTOpbIMU mepepbiBamu (1...1,5 4), 4ToOBI MCKIIO-
YUTh BbIJABIMBAHNE OCTOHA, YJIOKEHHOTO B CTYIIEHH, YEpPEe3 UX BEPXHHE
OTKPBITHIE TPAHHU.

3aKOHYMB ITUKJI OETOHUPOBAHUSI, OTKPHITHIC TTOBEPXHOCTU OETOHA 3a-
IJIKMBAIOT MacTEpKaMH WM JionataMu. Pasmepsl 6eToHupyemoro ¢yH-
JAMEHTa U €ro MOJIOKEHUE B IJIAHE JOJKHBI COOTBETCTBOBATH IMPOEKT-
HBIM, TIO3TOMY Tepe]l OETOHUPOBAHUEM TINATEIBHO MPOBEPSIOT COOTBET-
CTBHUE OCEBBIX PHUCOK OCSM (DYHIAaMEHTOB, MPaBUIBLHOCTh YCTAHOBKHU U
KpEIJICHUS JJIEMEHTOB OMayOKH, IOJIOKEHUE apMaTypHOIo Kapkaca,
onayiyOKud CTakaHa (PyHIaMEHTa U €ro BbICOTY YCTaHOBKU. OpUEHTUPOM
JUTSL YKIIAAKHA CMECH CITY>KAaT MasiyHbIE PUCKH, KOTOPbIE HAHOCAT HECMBbIBA-
€MOM KpacKol Ha BHYTPEHHHE CTEHKH OMaTyOKH.
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OOBIYHO HA CTPOUTEITHLHOM IUIOMIAJIKE BO3BOISIT OJTHOBPEMEHHO 1ETYIO
rpymniy ¢yHIaMEHTOB, ITO3TOMY BOIPOCHI OpraHU3aIluy TPYJla IPU BHITIOJI-
HEHUM ONATyOOUYHBIX U OETOHHBIX padOT UMEIOT MEPBOCTEIIEHHOE 3HAUCHUE.

CoBpemMEeHHOE TPOU3BOJICTBO OCHOBAHO HA ITOTOYHOM OpraHu3aluu
paboT, KOr1a BRINOJHEHHE padOT MO OTACNIBHBIM MpOLIeccaM MPOU3BOIUT-
CsL CO CABUI'OM BO BPEMEHM HAa HEKOTOPBIM CPOK, HA3BIBAEMBIH 1IArOM I10-
TOKA. DTOT IPUEM MO3BOJISIET CHU3UTh CPOKHU BO3BEICHUSI KOHCTPYKIIMHI U
MOBBICUTH KQYE€CTBO 32 CUET Y3KOU CIlelHan3aluu padoT U KOMILJIEKCHOM
MexaHuzaluu. Tak, Ipu BO3BeJAeHUU (PYHIAMEHTOB MOKHO BBIJCIUTH TPU
notoka. [lepBeIiii moTOK — apMmupoBaHue ¢GyHIAMEHTOB, BTOPOM — ycTa-
HOBKa OIalyOKu, TPETUIl — OETOHUPOBAHUE.

ApMatypHble KapKachl M IIUTHI ONadyOKH TOCTaBJISIOT aBTOTPaHC-
noptoM. Pa3rpyxaioT U MOHTHUPYIOT UX C MOMOIIBIO aBTOMOOHIIBHOTO
KpaHa. TpaHCHIOPTHPYIOT OETOHHYIO CMECh aBTOOETOHOCMECHUTEISIMU U
aBTOOETOHOHACOCOM.

Cnayasna 3B€HO U3 2—3 4eJ0BEK MOHTHUPYET apMaTypHbIE KapKacChl.
C orcraBanueM B 1—2 CMEHBI JAPYroe 3BEHO yCTaHaBJIMBAET OMAaIyOKYy.
C orcraBanueMm B 2—3 CMEHBI OT MEPBOr0 HAYMHAIOT OETOHUPOBAHMUE.
3B€HO, yCTaHABJIMBAIOLIEE ONaIyOKy, TPOU3BOAUT TAKkKE pacnanyoky.

Benymmii npouecc B ycrpoilcTBe GyHAAMEHTOB — IpollecC OETOHU-
POBaHUs, MOATOMY YHCIIO PaOOUYMX B KaXJIOM MOTOKE PACCUUTHIBAIOT Ta-
KM 00pa3om, uyToObl X paboTa HE OTCTaBajia M HE Oomepekana padoTh
BeaylIero noroka. [Ipu puTMHUYHBIX MOTOYHBIX MPOLECCAX BpEMs PabOThI
3BEHBEB Ha KaXJIOM IPOIECCE JOJIKHO ObITh OJMHAKOBBIM.

JIist opraHu3anuy NOTOYHOM padOThl BECh OOBEKT pa30MBAIOT Ha 3a-
XBaTKHU. 3aXBaTKONH MOXET CIY>KUThb IPOJIET, YacCTh MpoJsieta win GpyHaa-
MEHTBI 0JTHOM ocu. Kaxkmoe 3BeHO, BBIMOJHUB Pa0OThI HA OJHOM 3aXBaTKe,
NEPEXOAUT Ha JPYTYIO, a €r0 MECTO 3aHMUMAET 3B€HO CJICIYIOIIETO MOTOKA.
Takum oOpa3om, MOCIEIOBATENBHO MEPEXOJs C 3aXBATKU Ha 3aXBaTKYy,
BBITTOJIHSIOT BECh 00BeM padoT (puc. 2.2).

[Ipu pacyere moToKa CIEAYET YUYUTHIBATh CPOKU pacnanyoku pyHaa-
MEHTOB, TaK KaK OHU ONPEAEISIOT OOIIYI0 MPOAOIKUTEILHOCTh PadoT U
HEOOXOJUMOE YHCIO0 KOMIUIEKTOB omnanyOku. JIJisi COKpallleHHs CPOKOB
pacnanyOKu MPUMEHSIIOT METOJIbl YCKOPEHHOIO TBEPACHUS OeToHa
(Hanpumep, pa3orpeB CMECH MepPe]l YKIAIKOW, TEPMOAKTHUBHYIO ONaIyOKy,
BHECEHME JJ0OABOK).
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BPMATYDHEIX HAPHACO8 U
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Puc. 2.2. CxeMa moTOYHOTO MPOU3BOJICTBA padbOT
MIPH YCTPOMCTBE MOHOJUTHBIX ()YHAAMEHTOB CTAKAaHHOTO THIIA!
1 — aBTOMOOWJIBHBIN KpaH; 2 — apMaTypHbIE KapKachl; 3 — oNaly0OUYHbIe OJIOKH;
4 — aBTOOETOHOCMECUTEID, 5 — aBTOOETOHOHACOC

2.3. MeToanuyeckue yKazaHus
110 BBINOJHEHUIO KYPCOBOI0 NMPoeKTa (padoThl)

2.3.1. Ucxoouvle oannvle, xapaxmepucmuka pynoamenmoas,
npoeKmuposanue Gopmvl 3eMaaH020 COOPYHCEHUA

3agaHre Ha KypCcOBOM MPOEKT (paboTy) BBIAACTCSA MpemnojaBaTesieM
coryiacHo mpuil. A. 3aiaHue COACPKUT TUIaH-CXeMy pa3MmelieHus pyHaa-
MEHTOB (puc. 2.3) U uUX KOHCTPYKTHBHOE penieHue (puc. 2.4): gopwmy,
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pa3Mephl, apMUPOBAHUE; TUII TPYHTA; JabHOCTh TPAHCTIOPTHUPOBAHUS Oc-
TOHHOW CMECH, a TaK)K€ BpeMs Iojia, palloH CTPOUTEIHLCTBA, TEMIIEPATYPY
BO3/1yXa, TUIbl aBTOMOOUJIbHBIX JOPOT, KJIacC OETOHA, TUIl ONATyOKH, BU]T
apMaTypHBIX U3JEIUM, KOJIUUYECTBO KPAHOBBIX ITUKJIOB.
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Puc. 2.3. I1nan ¢pyHmamMeHTOB

JI71st BO3BelleHUs CTOJIOYATHIX (PYHIAMEHTOB MOJI KapKacHOE 37aHue
MOTYT pa3padaThIBaThCs OTJEIbHbBIE KOTIOBAHbI MO KXl (PYHIAMEHT,
TpaHIIIEH MO MPOJOIBLHBIM OCSIM M 001U KoTioBaH. IIpu BeIOOpe hopMbl
3eMJISSHOM BBIEMKH CJIEIYET CTPEMHUThCS K HAUMEHBIINM 00BbeMaM 3eMJIs-
HBIX pabOT U 00ECTICUEHUI0 HOPMAJIbHBIX YCIIOBUM paOOThl CTPOUTEIBHBIX
MallliiH ¥ JBWKEHUSI TPAHCIIOPTHBIX CPEJACTB MPHU MPOU3BOJCTBE OETOH-
HbIX padoT. BeiOupas ¢hopMy 3eMISIHBIX COOPYKEHHUH, 11eJeco00pa3Ho
paccMaTpuBaTh MOOYEPETHO BO3MOKHBIE BaApUAHTHI, HAUMHAS C BapHaHTa
C HAUMEHBIIIUMH 00bEMaMH 3€MJISTHBIX pa0oT.

[IpoBepka BBIOpaHHOTO BapHaHTa OCYIIECTBIISIETCS IMOCHE Onpesee-
HUS pa3MEPOB KOTJIOBaHA (TpaHIIEH) MOBEPXY U MOHU3Y U UCXOS U3 Tpe-
OoBaHMI OE30IIACHOCTH.
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Puc. 2.4. MoHOUTHBIE *Ke1e300€TOHHBIE (PYH/IAMEHTHI CTAKAHHOTO TUTIA

BapuaHT OTIeabHBIX KOTJIOBAaHOB IMOJT KaXXIbli (PyHIaMEHT BhIOMpa-
10T, €Clii 00€CTICYMBAIOTCS CIICIYIONINE YCIOBHS: 1) pacCTOSHHE MEXIY
OpOBKaMHu OTKOCOB COCTaBJISIET HE MEHEe 6 M B OJTHOM W3 HaIlpaBJICHUM
BJIOJIb WUIM TIOTIEPEK 37IaHUs, T. €. 00eCTIeUMBAETCS MPOE3]] aBTOTPAHCIIOP-
Ta, YCTaHOBKAa MOHTa)KHOTO KpaHa, aBTOOETOHOHAcoca, 2) B JAPYroM
HaIpaBJICHUU PACCTOSIHUE MEX Ty OpOBKaMH !
oTkocoB He MeHee 1,0 M, T. e. oOecrneuecH

Oe30macHbI MPOXO/I JHOICH. T -

Ecii  BBITONHSETCS TOJNBKO TMEpBOE & —3

yCJIIOBHE — BBIOMpAETCS BapUaHT TpaHIIEH

noJ OTAeNbHBIE psAlbl GpyHAaMeHTOB. Eciu
*e 00a yCIIOBHS HEBO3MOKHO O0ECIEUHT,

o Hk / \-_m‘
TO pa3padaTbhIBaeTCsi OOLIUA KOTJIIOBaH MOJ 7

7k

BCE DYHIAMEHTBI. Puc. 2.5. Cpe3a B KOTII0BaH
B ciiyyae ecnu Mbl ippuHUMaeM 00U
KOTJIOBAaH MoJ Bce (PyHAAMEHTHI, HEOOXOAUMO OOecCrneuYnuTh Bbhe3[ (IaH-

IyC) B KOTJIOBaH (puc. 2.5) mis ctpoutensHoi Texuuku. [llupuna cbes3na
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npuHUMaeTca 3,5—4 M IpU OJHOCTOPOHHEM JABHKEHUH, 6—7 M NpHU JBY-
CTOPOHHEM JBWXEHUU. [[1Ha Bbe3/la paCCUUTHIBACTCS] UCXO/IS U3 TITYyOHHBI
KOTJIOBAHA M YKJIOHA BbE3HOTO MaHayca (YKIOH che3fia mpuHuMaem 1:10).
MecTta Bbe3a W BbI€3JAa PACIOJIATAlOTCS HUCXOJSl M3 IMPUHSATONW CXEMBI
POU3BOJICTBA pabOT, PACIOJIOKEHHUS 3aXBAaTOK, & TAKXKE MECTHBIX YCIIO-
BU (pacmoIOAKEHHBIX PSAIOM JOPOT, CTPOCHUN, KOMMYHUKAIIMA U T. 11.).

[Ipy OTCYTCTBHMU CHE3A0B B KOTJIOBAaH HEOOXOIUMO O0ECHEUYUTH J10-
CTYH pabOYUX C MMOMOIIBI0O YCTAHOBKH JIECTHHUII.

IIpaBuiia ycTAHOBKM JIECTHHUI] B KOTJIOBAHAX U TPaHIIIENAX

Jlns mpoxoja Ha paboyue MecTa B BBIEMKH CIIEyeT yCTaHaBIWBAThH
Tparibl WK MapIIeBbIe JECTHUIIBI IUPUHON HEe MeHee 0,6 M C oTpaKIeHH-
SIMU WJIM TIPUCTABHBIE JICCTHULIBI (AE€PEBSIHHBIE — IJIMHOU HE OoJiee S5 M).

[Ipu cmycke ropsiuero OuTyma B KOTJIOBAH WJIM MOJBEME €T0 Ha MOJ-
MOCTHU WJIM MEPEKPHITHE HEOOXOIUMO HCIO0JIHb30BaTh OAYKU C 3aKPHITHIMU
KpBIIIIKaMU, TIepeMeIiaeMble BHYTPU KOpo0a, 3aKPhITOTO CO BCEX CTOPOH.

3anpelaeTcsa MOJAHUMATHCS (CHyCKaTbCs) MO MPUCTABHBIM JIECTHHU-
nam c¢ Oaukamu c ropsuuM Omtymom (IIpmkxa3z MwunTpyna Poccum ot
01.06.2015 Ne 336H «O6 yTtBepxknenuu [IpaBun mo oxpaHe Tpyaa B CTpOH-
TeNbCTBEY (3apeructprupoBano B Munrocte Poccuu 13.08.2015 Ne 38511).

[Ipy OTCYTCTBHM CHE3/I0B PACCTOSIHUE MEXKY JECTHUIIAMU HE JTOJIXK-
HO mnpeBbimath 40 M. B TpaHiiesx W KOTJI0BaHAX TJIyOMHOW J0 5 M AJis
CIIyCKa M MOJbEMa JIFOJEH JOMYCKAETCS UCIOIb30BaTh MEPEHOCHBIE JIECT-
Huipl. Ha nectHuiax ¢ yriom HakjoHa Oosee 75° HaunHasi ¢ 2 M HEOOXOIu-
MO ycTaHaBnuBaTh orpaxaeHusi B Buae ayr (I1b 03-428-02 «lIpaBuna 0e3-
OIACHOCTH IPH CTPOUTEIILCTBE MOA3EMHBIX coopyskenuii» or 01.11. 2001).

2.3.2. Onpeoenenue pazmepos 3eMIAHBIX COOPYIHCCHUTL

Pa3smep kotrnoBaHa (TpaHIIEW) MOHU3Y OIpEAENsieTCs Kak cyMma
pa3MepoB IPoJETOB (IIaroB), pa3Mepa HMKHEW CTyneHu (QyHaaMeHTa U
BeNIMYMHBI 3amaca corsiacHo Tpeboanusim CHull 12-04-2002 «be3onac-
HOCTh TpyJa B cTpoutesibetBe. Hacth 2. CTpoUTENbHOE MPOU3BOICTBOY.

Pasmepnl koTiioBaHa (TpaHIeW) MOBEPXY OMPEACISIOTCS C YYETOM
BUJIa TpYyHTa, TJIyOMHBI BBHIEMKM U BEJIMYMHBI OTKOCA, KOTOpas
onpezensercs mo CHull 12-04-2002 (ta6m. 2.1).
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Tabnuma 2.1
Kpyrusna otkoca

Buas! rpyHTOB KpyTn3Ha oTkoca (OTHOIIEHHE €ro BBICOTHI K 3AJI0KEHUIO)
npu r1yOMHE BBIEMKH, M, HE OoJiee

1,5 3,0 5,0
Hacrpimaeie 1:0,67 1:1 1:1,25
HecIeKaBIINeCs
[lecyausie 1:0,5 1:1 1:1
Cynechb 1:0,25 1:0,67 1:0,85
CyTrJIMHOK 1:0 1:0,5 1:0,75
['muua 1:0 1:0,25 1:0,5
JleccoBrle 1:0 1:0,5 1:0,5

Ilpumeuanus:

1. Ilpu HammacTOBaHUU Pa3IUYHBIX BUJOB I'PyHTa KPYTH3HY OTKOCOB HAa3HA4arOT
10 HaUMEHEee YCTOWYMBOMY BHUJIY OT OOPYIIIEHUSI OTKOCA.
2. K HecnexaBIIUMCSl HACBIMTHBIM OTHOCSATCS TPYHTHI C JABHOCTBIO OTCBHINKHU 0O

ABYX JICT OJIA IICCHAHBIX; 10 IIATH JICT — IJIA IIbIJICBATO-TJIMHUCTBIX 'PYHTOB

[Ipou3BoCTBO pabOT, CBA3AHHBIX C HAXO0XKJICHHEM PAOOTHUKOB B BbI-
e€MKaX ¢ OTKOCaMH 0€3 KpEIUICHHI B HACBHIMTHBIX, MIECUAHBIX U MbLIEBATO-
TJIMHUCTBIX TPYHTaX BBIIIE YPOBHS TPYHTOBBIX BOJI (C Y4ETOM KaruJuIsip-
HOTO TIOJHSTHUS) WIN TPYHTAX, OCYIIEHHBIX C MOMOIIBIO UCKYCCTBEHHOTO
BOJIOTIOHMKEHHUS, JIOMYCKAETCS MPU IIyOMHE BBIEMKH M KPYTH3HE OTKO-
COB, YKa3aHHbIX B Ta0u. 2.1.

Omnpenenenre pa3MepoB TpaHIIEH TOHU3Y TMOJA OJIWH (PyHIaMEHT
(puc. 2.6, a):

ap = C1+ 2¢, Mm; 6p = B1+ 2¢, ™,
i€ arp — LIMPUHA KOTJIOBAaHA MOHU3Y, M; 6rp — JUIMHA KOTJIOBAHA MOHU3Y, M;
C1 — pa3Mep HWXHEW CcTyneHu (QyHIaMEHTa MO MPOJETY, M;
B1 — pa3Mep HuKHEH cTyneHu ¢pyHIaMEHTa Mo 1ary, M; ¢ — 3a-
nac, HeOOXOJAMMBIN JJII MPOM3BOJCTBA pabOT, KOTOPBIM pera-
mentupyercss CHull 12-04-2002 «be3onacHOCTh Tpy/ia B CTPOU-
TenbeTBe. YacTp 2. CTpOUTENBHOE MPOU3BOJICTBOY, € > 0,6 M.
Pa3smep koTiioBaHa 1moj Bce pyHIaMeHTsI (puc. 2.6, 0):
a=>li+ C1+2c,™m; 8 = Lsx + B1+ 2¢, ™,
rae Y li— cyMMa JTiH IpOoJIeTOB M0 OCsAM, M; Ls; — uinHa 31aHus.
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IpaHuubl 8bIEMOK — OMOEIbHbIX
KomisiosaHog rod kaxobil ¢ghyHOameHm

Amn ﬂ 0.00
i f— —_—— v
. T o7 = 7|
T RN 2 ]!
| g1 Ommemka nodowses|
I I A } cbyndamerma
C/2 | | mH,, mH,.,| | C2
Amn W C C / a p
li

0,13

I
¥ ___.___'. ................... ._._._._._._._._._._'_ ........... -

A

hy
Hy

1 ]
P o o P77 77

0,6 B/2 B,y =31; B2 4406
ax
A

Puc. 2.6. Pa3zpe3ssl 110 0cIM y4acTKOB ABYX CMEKHBIX (DyHIaMEHTOB
(BBIOOP (pOPMBI 3€MIISTHOTO COOPYIKEHUS):
a — OTJENbHBIE TPaHIEH; O — KOTJIIOBAaH

PaSMepBI KOTJIOBAHOB IOBCPXY ONPCACIIIOTCA C YUCTOM BCIIMYMUHBI
INPOCKIHMHU OTKOCA KOTJIOBAHA!

Away = a + MHg, M; By = 6 + mHx, M,
rae M — OTKOC KOTJIOBaHa, ompexaensembiii mo tadn. 2.1; Hx — rmybuna
KOTJIOBaHa.
H« = hg + 0,15, m,

rae hy — BeicoTa pyHmamenta, M (o 3amanmio); 0,15 — orMeTka Bepxa
dbyHIaMeHTa, M.

2.3.3. Onpeoenenue 06vemos pabom

B cocraB paboT TEXHOJIOTMYECKOM KapThl HA YCTPOMCTBO MOHOJUTHBIX
AKEJIe300€TOHHBIX CTOJIOYATHIX (DYHIAMEHTOB BXOJIUT:

— YCTPOMCTBO OETOHHOM MOJATOTOBKH;

— pa3rpy3ka onaixyOKu U apMaTyphl;
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— YKPYIHUTENIbHAsE COOpKa OMaTyoKu;

— YCTaHOBKa OnainyOKu;

— MOHTaX apMAaTYPHBIX CETOK U KapKacoB;

— yKJIaJiKka O€TOHHON CMEeCH;

— pacnanyOka;

— pa30opKa YKPYIHEHHBIX AJIEMEHTOB ONAITYOKH;

— yXo/J1 32 6ETOHOM;

— TIOTPY3Ka 3JIEMEHTOB OMATyOKHU.

B cootBeTcTBUU ¢ epeyHeM padoT, onpeaessieM 00beMbl ATUX padboT
B e/IMHUIIAX u3Mepenus cornacHo TpedoBanusiMm EHuP wiu I'OCH u 3an0-
CUM B Tab. 2.2.

Ta0muna 2.2
BenomocTs 00beMOB paboT
O6bem pabot
HaunmenoBanue pabot Kon-Bo En. B omrom Bo Boex

10 KOHCTPYKTHBHBIM 3JIEMEHTaM | (DyHJaMEHTOB | M3M.
(QyHnamente | pyHmaMeHTax

YcTpoicTBO 6ETOHHOH MOITOTOBKH M°
Pasrpy3ka onamyOKku v apMaTyphI T
VYkpynHuTenbHas cOopka onanryoku M’

Jlanee paccMOTpuM MpaBuiia Mmojc4yera 00beMoB padorT.

Yempoticmeo 6emonnoii noocomosku. O0beM paboT ompeaenseTcs
no o0beMy OeToHa OETOHHOM MOATrOTOBKH; OETOHHAs MOJITOTOBKA BBIMOJI-
HsieTCs U3 Toulero 0erona kiacca B7,5 tonmmunoii 0,1 M u pazmepom Ha 0,1 m
OoJIbIIIC HUYKHEH CTYIICHU C KaKI0H CTOpoHbI (puc. 2.7).

RERRERRRRERR

73 73
175 __/L/_ 175 0,150 [~
J\_ omuemxa o6pesa ~
[ — desfgp— W I | EF==== 7 —

I CHIAKAH
NOOKOTOHHUK —

|

|

|

: AIUMHAA YACB :
H ] (1,2,3 cmynenu) |
|

|

|

AE KOTOHHBL

Hyp
5 [T
_—‘H‘ ;
¥
=1

— e

f OMMEMKA NOOOULEBT ﬁqi
=
~

100 B 100

\ Pasuepsl nodouisst

GyHdamenma

Puc. 2.7. Cxema yctpoiicTBa OETOHHOM MOJTOTOBKH
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Pazepyska onanyoxu u apmamypsei. PaccuutbiBaeTcsi Macca 3JI€MEH-
TOB ONAITYOKH M apMaTypPHBIX CETOK M KapkacoB. Macca OTIeabHbIX 3Jje-
MEHTOB ONAJyOKM yKa3aHa B KaTajore onainyook. Macca apMaTypHBIX ce-
TOK U KapKacOB PAaCCUUTHIBAETCA YCJIOBHO IPHU CIECAYIOUIUX YCIOBUSX:
KOJIMYECTBO CETOK B IITYKaxX 3aBHCUT OT pPa3MEpPOB CTOPOH MOJIOIIBBI
dbyHaamMeHTa — Ipu pa3Mepax CTOPOHBI NOJOMWBHI (PyHIAMEHTa A0 3 M ap-
MUPOBAHUE MPOU3BOJAT OJHOM CETKOW ¢ pabOUYUMM CTEPKHIMU B 000MX
HarpaBieHusax. Jluamerp paboyux CTEp:KHEW JOJKEH OBITh IMPU ITOM HE
meHee 10 mm, ¢ marom 200 mm. [Ipu pa3zmepax CTOpOH MOAOIIBHI CBBIIIE
3 M apMHUpOBaHUE OCYIIECTBISIOT YETHIPbMS CETKaMHU B JBa CJIOsl C pabo-
YUMHU CTEPXKHSMH BO B3aUMHO TNEPHEHAUKYISAPHBIX HampaBieHusx. Jua-
MeTp paboumx CTEpP)KHEU MPU ATOM JOJKEH ObITh HE MeHee 12 MM ¢ 1ma-
rom 200 MM, MOHTa)XHBIX CTEP)KHEU — AUAMETP HE MEHEE 8 MM IIPU Mak-
cumanbHoM 1are 600 mm (puc. 2.8). Kapkac moakojaoHHHKa coOupaeTcs
u3 4 ceTok, mar crepxHed — 200 mm, nuameTp apMarypsl — ot 10 mm.

o Lemka Mowmaxraa apramypa
—___[pasu nodowbsr Padoyag apramipa
50y W00 y o e
Ar T 1\ [HA
50 1600 2 %00 50 50 2200 2400 50
\ 200 100
2300 4800

Puc. 2.8. [Ipumep cxeM packiagku CBaApHBIX YHU(DUIIMPOBAHHBIX CETOK
OJIHOTO CJI0A MO MOJO0IIBAaM OTAEIbHBIX (PYHAAMEHTOB

Hcxonst U3 3TUX YCIOBUHM PAacCUMTHIBAEM KOJUYECTBO IMOTOHHBIX
METPOB apMaTyphl U YMHOXKaeM Ha BeC MOTOHHOro Merpa (Ttadm. 2.3) c
Y4E€TOM JMaMeTpa apMaTypPHBIX CTEPIKHEH.

Tabmnura 2.3

Bec moronHoro Merpa apMaTypbl B 3aBUCUMOCTH OT JUaMeTpa
I[I/IaMCTp apMaTypH, MM BCC 1 MeTpa TIOTOHHOTI' O apMaTprI, KT

8 0,395

10 0,617

12 0,888

14 1,21

16 1,58
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https://aksvil.by/armatura/armatura-8-mm.html
https://aksvil.by/armatura/armatura-10-mm.html
https://aksvil.by/armatura/armatura-12-mm.html
https://aksvil.by/armatura/armatura-14-mm.html
https://aksvil.by/armatura/armatura-16-mm.html

Vkpynnumenvnas coopka onanyoxu. O0beMbl ONMaTyOOUHBIX PadOT
PACCUMTHIBAIOTCS TIO TUIONIAAN OETOHA, COMPUKACAIOIIETOCS C OMaTyOKOMH,
B JAHHOM CJIly4ae 53TO IUIOH[aJb OOKOBOW MOBEPXHOCTH (yHIAMEHTA
(ee ynoOHO pacCUMTHIBATh OTACIBHO JUISI KaXKJIOMW CTYNEHH U TMOJKOJOH-
HUKa M 3aT€M CYMMHPOBaTh). YKPYIHUTEIbHAS COOpKa OCYIIECTBIISIETCS
JUTSE Kon4yecTBa (DyHIAaMEHTOB Ha 3aXBaTKe. 3axBaTKa OMpEeessieTcs] KO-
JUYECTBOM OETOHA, KOTOPOE 3BEHO OETOHIIUKOB YKJIaJbIBaeT 3a 1 cMeHy
(ubo nenb). Pasmep 3axBaTku cieyeT MPUHUMATh TaKUM, YTOOBI IMPO-
JOJKUTEIIbHOCTh BBHITIOJHEHUS! OT/IEJILHOTO BUAA pa0OT Ha 3aXBaTKE paB-
HSJIACh OJTHOM WJIM HECKOJIbKUM cMeHaM. [lepexos 3BeHa pabouux c o-
HOM 3aXBaTKH Ha JAPYTYIO CPEId CMEHBI HEXKEJIaTeJICH.

KonuyecTBO 3aXBaTOK U YKCIO (PyHAAMEHTOB B 3aXBaTKE OMPEIEISIEM
CIICAYIOITUM 00pa3oM.

OmnpenensemM 00beM OETOHHOM CMECH, KOTOPBIM 3B€HO OETOHIIUKOB B

COCTaBe 2 YEJIOBEK yJI0XKaT 3a | J1eHb:
_ Ny NyepNey 3
V6ET.1,£[H. - H » M7,
Bp

I'JI€ Ney — KOJIMYECTBO CMEH; Nuen — KOJIMYECTBO YeJIOBEK B 3BeHe 110 EHuP,
Nuen = 2; Ny — KOJIMYECTBO YacOB B CMEHY, Ny = 8; Hzp — HOpMa
BpeMenu 1o EHuP, gen.-u.
OmnpenenseM KOIU4ecTBO GyHIaMEHTOB, KOTOPOE 3BEHO OCTOHIIIMKOB
B KOJIMYESCTBE 2 YCJIOBEK BBLIMTOJIHMT 3a 1 JICHB:

N — V6eml()H

¢ V !

1p-ma

rae Vig-na — 00beM 6eToHa Ha 1 pyHaamenT, M.

OnpenensieM KOJMYECTBO JHEH, 32 KOTOPOE 3BEHO OCTOHIIMKOB BbI-

MOJIHUT BCE QYHIAMEHTHI:
\Y/

__ " bem.obwy.

m = —X20% | OH,
Voem.1on
[IprHMMaeM 11e710€ KOJWYECTBO JHEH M YTOUHSIEM KOJIMYECTBO (PyH-

JTAMEHTOB, KOTOPOE 3BEHO OCTOHIIMKOB BBITIOJIHUT 3a 1 J€Hb:

N = Komuuecmso qbyndaMeHmoe’ .
m
OnpenesnseM OKOHYATEJIbHOE KOJIUYECTBO 3aXBATOK:

_ KOnu4ecmeo yHOaMeHmos

N

M , 3aX6AMOK .

o1



Takum 06pa3zoM, 00beM padOT ompeAeIsIeTCS KaK IIomaab OOKOBOM
MOBEPXHOCTHU OJHOTO (PyHaMEHTa, TOMHOKEHHOT'O0 Ha KOJMYECTBO (PyH-
JTaMETOB Ha 3aXBaTKe.

Yemanoexa onanyoxu. O6beM pabOT pacCUMTHIBACTCS KaK IUIOLIA[b
OOKOBOM MOBEPXHOCTH BCEX (DYHIaMEHTOB.

Monmasic apmamypuolx cemox u kapkacos. O0beM paboT pacCUUTHI-
BAETCS 110 KOJIMYECTBY CETOK U KapKACOB (CM. BBIIIIE).

Viknaoka 6emonnoii cmecu. O6beM paboOT paccuuThIBaeTCS M0 00be-
My OeTOHa (PacCUUTHIBAIOTCS OOBEMBI KaXJ0W CTYNEHU U MOJIKOJIOHHUKA
u cymmupytorcs). Crieayer MOMHHTB, YTO THPU pacueTe o0beMa IMOJKO-
JIOHHUKA HE0OXO0JMMO BBIYECTh O0BEM CcTakaHa (hyHIaMEHTA.

Pacnanyoxa. Ob6bem paboT paBeH 00bEMY B NyHKTE «YCTaHOBKA
OMATYOKI».

Paszbopra yxpynuennvix snemenmos onanyoku. O0beM paboT paBeH
00beMy B ITyHKTE «YKPYIHUTEIIbHAS COOpKa OMamyOKm.

Vxo0 3a 6emornom. Ilog 3TM MOHUMAETCs MOJMBKAa OETOHA BOJOM.
[Tnomane 6eToHa, KOTOpask MOMJIECKUT MOJTUBKE BOJOW, B IAHHOM ClIydae
MOKET ObITh pacCUMTaHa KaK MIOaAb OOKOBOM MOBEPXHOCTH (PyHAaMEH-
TOB TUTIOC IJIOIIA/Ib MIEPBOU CTyNEeHU (PYHIAMEHTOB.

lloepyska snemenmos onanyoxu: cM. MyHKT «Pa3rpy3ka onamyOku.

2.3.4. Ilpoekmuposanue onanydoounvlx pabom

[Ipn nmpoexkTHpoBaHUM MPOU3BOJCTBA OMATYOOUHBIX PadOT CleayeT
BBIOpATh THUIl ONAIyOKH, TPOU3BECTH €€ KOHCTPYHPOBAHUE, pa3padoTaTh
CXEMY KpEIUICHUSI 3JIEMEHTOB ONaTyOKHM M ONpPEAeNIUTh MOTPEOHOCTHh B
JIEMEHTaX, KOTOPBIE CBOATCS B Ta0u. 2.4.

Tabnuia 2.4

OCHOBHBIE JeTaJIU, MaTepUalibl, oIy hadpUKaThI

KonuuecTBo 37eMEeHTOB B KOMILIEKTE, IIT. | Macca sjeMeHTa, Kr

HanmenoBanue | Mapka BCET0 C YYETOM

| anmemenTa | Bcero
000paunBaeMOCT!

n/m Ha | QyHmameHT

OnanyOka crtonbuaToro ¢yHaamMeHTa MPEACTaBiIsieT CO00Ml MHOTO-
CTyneH4YaTyo (GopMy, CTyNeHH KOTOPON M TOJKOJOHHHUK COOMPAIOT W3
MEJIKUX IIUTOB.
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B kypcoBom mpoekTe (paboTe) peKOMEHAYETCS MPUMEHSTh Omaily-
oounyto cucremy FRAMAX Xlife (®Doka) (mpun. b) nubo npyrue Ba-
PUAHTHI OMATYOOUYHBIX CUCTEM [JIsl BEPTUKAIbHBIX KOHCTPYKIIMH, HAIpU-
mep, onanmyoka PERI TRIO uau PILOSIO P300.

[Ipu ucnonb3zoBanun onanyOku FRAMAX kopoO HMXXHEH CTyNEeHH
coOupaerca U3 UIUTOB, OOBEIUHAEMBIX B YIJIAX HAPY>KHBIMHU YTJIOBBIMU
aneMeHTaMu. [Ipy HEBO3MOXHOCTH OOECIEUUTh MPOEKTHYIO JJIMHY OMa-
1yOOYHOM NaHEeIu MPUMEHSIOT BCTAaBKU B BUJIE JICPEBSHHBIX OPYCKOB WJIU
danepsl. [Ipu 3TOM B MecTe 1000pa UCIIOIB3YETCsl YCUITUBAIOIITAN PUTEIIb,
NPUCOEIUHIEMBIN K muTaM Oontamu. KopobOa BTOpoii, TpeThbe CTYIEeHH U
MOJIKOJIOHHUKA COOMPAIOTCS U3 IIUTOB «B MEJIBHUILY», YTOOBI 00ECTICUHTh
OIMpPaHKEe Ha HIDKEISKAIIHA KopoO (puc. 2.9).

L K 27419

IHIE

1%

poisky

[ 2303 [ mw | s il EEE [
[ ] | 2743 B [] 2743 [ =03

| EEVE [ 2343 [ 2703 | a3
[ 70 [ | W ]
1 E] 1 20
4800 300
4560 e
Faox ipnbegcomtion —
T ] :;
[ 1
1 I 1 —H
|H || |||| I = [
L [
HR‘-——EHH‘H
= e o S Y g -
T G el
| i
i !

- - \ Kot smx

Puc. 2.9. Ilpumep koHcTpyrpoBanus onanyokun FRAMAX

OcHoBY onajayOO4YHON CHUCTEMBI JJIs MOHOJUTHBIX KEJIe300€TOHHBIX
koHcTpykuuii FRAMAX Xlife npencraBistoT HaOOpbl TOTOBBIX MPSIMO-
YTOJBHBIX IIUTOB KpaTHBIX pa3mepoB (puc. 2.10). OTaenbHbIA MIUT CO-
cTouT U3 PaHepHOU nanyObl U KapKaca, B KOTOPOM MPeyCMaTPUBAIOT OT-
BEpCTUSA W ma3bl 1 (UKCAMU KPEIMEKHbIX YCTPOUCTB. MOIYyJIBHOCTD
OCHOBHBIX IIWTOB TO3BOJIIET COOMpaTh M3 HUX 00JIee KPYIHBIC OMaly-
OOYHBIE MaHENH PAa3IUYHBIX Pa3MEpPOB U KOHDUTypaIuu.
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c. 2.10. Onany6ounsie mmtel FRAMAX Xlife

P

=

JInst coeAMHEHUsl IIUTOB MEXAY COOOM 4Yalle BCEro HCMOJIb3YIOTCS
OBICTpOJICHCTRYIOIINE 3aKUMHBIC pucnocobsienns RU Framax — kiuHo-
BbIE 3aMKH, TpeOytolue npu cOOpke 1 pazdopKe TOJIBKO MPUMEHEHHUS MO-
aotka (puc. 2.11). KnuHoBble 3aMKH MOTYT YyCTaHaBIIUBAThCSA B JIIOOOM
MECT€ MPOJIOJBHBIX U MOMEPEYHBIX KPOMOK IUTOB, KOJIMYECTBO 3aMKOB
Ha OJIHY CTOPOHY yKa3aHo B Tabnule Ha puc. 2.11.

3nemeu'rb|, YyCTaHOBNEHHbIE BEPTUKANbHO:
BbicoTa 3NEMEHTOR KonuuecTtso 3amkoBs

1.35m 2 [ 5.3
270m 2 72726701
3,30 m 3 K_EDI

3nemeu'rb|, YCTaHOBNEeHHbIE TOPU3OHTaNbHO!:
LnpuHa anemexToB Konuyecteo 3amkoB
0,30 m 1 m;
0,45m 1
60w 5 §727-288-01 =
090 m 2 \J
135w 2 LR

Puc. 2.11. IlpocToe coequHeHNE 3JIEMEHTOB
C IOMOIIBIO OBICTPOICHCTBYIONIETO 3aKUMHOTO0 Tprcniocodenuss RU Framax
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Jlns obecnieyeHus: HEOOXOAUMBIX Pa3MEPOB COOMPAEMBIX OMATy0O0U-
HBIX TaHEeJIeH UCTIONB3YIOT AePEBIHHBIC OpYCKH U (haHEepHBIE IIUTHI, yCTa-
HABJIMBAaEMbIE MEXKIY CMEXHBIMH IIUTaMU B coOupaemoi manenu. J{is co-
CIMHCHMS IIIUTOB U COSIWHEHMSI IIIUTOB C HAPAIIMBAHUEM UCTIONB3YIOT FOC-
TUPOBOYHOE COEIUHEHHE AJIEMEHTOB C BO3MOXKHOCTBIO KOMIICHCAITUH C TIO-
MOIIbI0 YHUBEPCAIILHOTO 3KUMHOTO Tiprcriocodsienus Framax (puc. 2.12).

COEAHHGHME 3NeMeHToB @ H
CoepuHeHue 6pyckom go 20 cm L A .
z ( ! o aﬁ& % <%I\ o
\ v . =
Y O SRS | | o L] o f i o [ —l—(:)
2) 972729201 é

A YHuBepcankHoe 3axumHoe npucnocobnexue Framax

B MpurHanHblit 6pyc

C 3axwmHas wuHa Framax (npy1 KOMNeHcaLUum LWUPUHOW A0 5 cM
3aKMMHbIE LWKHBI He TpebytoTcs)

D Onemenrt Framax Xlife

LUupuHa znemexta Konudecrse npucnocobnenni
0,30 m
045m
0,60 m
0,90m
1,35m

9727-293-01

NN ==

Puc. 2.12. Coennaenue dIeMEHTOB C BO3MOKHOCTBIO KOMIICHCAIIUH
C TOMOIIIBIO YHUBEPCAIHHOTO 38KMMHOTO TIpucnocodsienus Framax

Jlnst obecriedeHrs COOPKH IIMTOB ONMAIYOKH B yIiiax CIy)KaT CIEIH-
aJIbHBIC HAPY)KHBIC YTJIOBBIC JIEMCHTHI JIJISl KPCIICHHUS IIUTOB TPSMOTO
yrina (puc. 2.13).

Kouunyeckuit 6oNT U 3aXXMMHOM KNUH:

(m)

____yl’

00

9727-367-01
A 3nemeHT Framax Xlife
A Framax-BHeLLHAA yrnoBas 4acTb B BHewHsa yrnoeas 4acte Framax
C Framax-GbicTpogencTayioLiee 3axumHoe npucnocobnenne RU C Konwueckuit 6onT Framax RA 7,5
H Framax Xlife-anemeHT (wnpwHoii He bonee 90 cm) D 3axumHoit knuH Framax R

Puc. 2.13. KoHcTpyKkTUBHBIC TIPUEMBI (JOPMUPOBAHUS YTIIOB U TOPIIOB
(onmany6xu FRAMAX): nipsiMo#i yroJ1 ¢ KCTI0JIb30BAHUEM IIEJIBIX IITUTOB
Y MHBEHTAPHBIX AJICMEHTOB KPETUICHUH BHEIIHUX YTJIOB (BBEPXY);
YTJIOBBIC COSUHEHUS C UCITOJIb30BAaHUEM YHUBEPCAIBHBIX IIUTOB
MpU COOpPKE OMATYOKH B «MEIBHUILY» (BHU3Y)

(HayaJo)
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]

|
|
[
—I-1 C
_: % ] | A Framax Xlife-yHuBepcanbHbiil aneMeHT

\

— C Framax yHusepcanbHbii coeauHuTens + cynepnnuta 15,0

i

E Framax Xlife-anemeHT (wupuHon He 6onee 90 cm)

Puc. 2.13. Okonuanue

[Ipu npoekTrpoBaHUM onaayOKu CTYNEHEH HEOOXOIUMO MpPeayCcMOT-
pETh AOMOJHUTEIBHOE KPEIJIEHUE MPOTUBOMOJIOKHBIX LIUTOB ONATyOKH
MOBEPXY M MOHU3Y CTYINEHEH C MOMOIIBIO CTSKHBIX OOJITOB M HEU3BIIEKa-
emoii iepdoIeHThI [Tl HUXKHEH crynenu (puc. 2.14, 2.15).

ons nepghoneHmal

Puc. 2.14. Ilpumep KOHCTpYUPOBaHUSA CTyNEeHeN (yHIaMEHTa U MMOAKOJIOHHHUKA
¢ mpuMeHenneM onanyoku FRAMAX (cOopka «B METbHUILYY)

B nabope sineMeHTOB omaayOKH MpeaycMaTpUBAIOTCS CHEIUATbHBIC
OOJTHI I8 BBIMOJHEHUSI BUHTOBBIX CO€INMHEHMI. Bce raiky ocHaIlleHbI
pblyaramu-oapanikamu Jjisi 00ecrneueHus: yaJapHou 3aTsKKU — OciIa0IeHus
OO0JITOBOTO COCIMHEHHUSI C TOMOIIBbI0 MOJIOTKA. OOBIYHO HCMOJB3yETCs
CAUHBIN quaMeTp OO0JTOB, 0OECIIEUMBAIOIINKN TOJHYK YHHUBEPCAIbHOCTH
BCEX BUHTOBBIX KPCIUICHUH OMaTyOKH.
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YnopHbI# yronok aAns aHkepa Framax

|

—®

"‘MB-)
9727-207-01

9727-208-01

A YnopHsiit yronok ans aHkepa Framax .
PHRR Y Al P A ®yHaameHTHbIR 3axum Framax

B AHkepHbiii cTepxeHs 15,0 Mm
B MMepdonenta Doka 50x2,0 mm 25 m (Hen3snekaemas)

C Cynepnnura 15,0

Puc. 2.15. JlonomHuTeIbHOE KPETICHUE IIIUTOB OMaTyOKH
C TOMOIIIBIO AaHKEPHBIX CTEPKHEH (clieBa) U nep@osieHTsl (crpaBa)

[ToMUMO TIEPEUYUCIICHHBIX HJIIEMEHTOB CIEeNU(UKAIMSA DJIEMEHTOB
onaryoku FRAMAX Bxitouaer Opycku u (paHepHble BCTaBKH, CBapHOU
CTaKkaHOOOpa3oBaTesb, 00JITH U MHBEHTApHBIC MOAMOCTH. VIHBEHTapHBIE
MOJAMOCTH O0OECIEYUBAIOT YI0OCTBO U 0€30MacCHOCTb BBINIOJIHEHHS paloT.
[ToagmocTn HaBemIMBAIOTCS B Mpeenax padouux 30H (Ha MOJKOJIOHHUK)
IpH YKJIaJIKe OETOHHOW CMECH.

[ToamocTu 1J1st GETOHUPOBAHUS C OTJIETBHBIMU KOHCOJISIMU MOKa3aHbI
Ha puc. 2.16.

C nmomormnisto koHcoM Framax 90 MOXXHO JIeTKO coOpaTh BPYUYHYIO
pabouue Jjieca Jj1s1 OETOHUPOBAHUS C TTOJAMOCTAMU IpuHO# 90 cM. Jlocku
IUI HACTHIIA M TIEPWJL: Ha KaXKIbIH IIOTOHHBIN METp JecoB Tpebyercs 0,9 m?
HACTUJIOYHBIX JOCOK U 0,6 M? m0ocoK mis nepui. TommumHa 10COK IpH pac-
CTOSTHUH MEXAY oropamu 10 2,50 M:

— JOCKH HAaCTUJIa LIUPUHOW MUHUMYM 20 CM U TOJIIMHOM 3 CM;

— JIOCKM TIepWJ MUPUHOW MUHUMYM 20 CM M TOJIIIAHOW 3 CM WM
TOYHbIE pa3Mepsl o EN 12811.

KpermieHne HaCTUIOYHBIX JAOCOK BBIMOJHSETCS MPU MOMOIIUA S5 BUH-
ToB M10x120 Ha KaKI1yr0 KOHCOJb, KPEIUICHUE TOCOK I MEPUIT — C TO-
MOIIBIO TBO3JIEH.

Ecnu noamoctu 1711 GETOHUPOBAHUSI MOHTUPYIOTCSA TOJIBKO C OJHOM
CTOPOHBI ONAITYOKH, TO Ha TOPLEBBIX CTOPOHAX JOJKHO OBITH OTPAKICHHUE
JUIS 3aIUATHI OT MmajieHus (puc. 2.17).
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BO3MOXHOCTH KpenneHus npy BepTUKankHOM
PacnonoxeHUU 3MEMEHTOB:

9727-241-01

9727-210-01

MpenoxpanutensHas ukcaums

arai-242-401

9727-347-01

K nonepeyHomy npodunio
b..87cm

h..103 cm A Framax-koHcons 90

B [MpyxuHHas yeka

WcnonHeHue ¢ kapkacHbIMM TpyBamu

BO3MOXHOCTH KpEnneHusi NpU ropu3oHTanbLHOM
PacnonoXeHUn 3NeMeHTOB:

/ 9764-233-01

WMHCTpyMeHT: MaeyHbIA KNioY C OTKPLITLIM 3eBoM 22 ANS MOHTaxa
KapkacHbIX Tpy6 ANRA Necos U COEMHEHUA ANA HUX.

A CoeauHeHue KapkacHbIx Tpyb
B KapkacHas 1pyba 48,3mm

A Konconb Framax 90 C  XomyT 48 mm 50 MM
D

B [py*MHHbIA LWNAUHT BbonT ¢ wecturpasHoi ronoekoi M14x40 + wecturpaxHan raika M14
C KoHuyeckuit Gont RA 7,5 (He BXOMT B KOMNMEKT NOCTABKM)

9727-243-01

K nonepeyHoMy npodunio MNpepoxpanuTensHas hukcaums

Puc. 2.16. Ilonmoctn

9764-479-01

A [ocka ons nepun He MeHee 15/3 cM (NpefocTaBNAETCA 3aKa3qMKoM)
B Croitka ana nepun XP 1,20 m

C 3awum ansa nepun XP 40 cm

D HwxHwi 3awmTHein gepxarens XP 1,20 m

E [oamocty ana 6eToHMpoBaHMA

Puc. 2.17. Cucrema OOKOBBIX 3alIUTHBIX repuit XP
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MoHTaX BBINOJTHACTCS CIEAYIOMUM 00pa3oM: 3adUKCHUPOBATH
3akUMbl 111 nepust XP Ha HaAcTuiIe MOAMOCTEH Jyisi OETOHUPOBAHUS C
MOMOIUIBI0 KJIMHA (Y4acTOK 3akuMa OT 2 10 43 cM), HIXKHUHN 3alUTHBINA
nepxkarenb XP 1,20 M cHU3y HacaauTh Ha CTOWKy juis niepuin XP 1,20 m,
croiiky s nepun XP 1,20 M BcTaBUTHh B THE3J0 HA 3aKUME ISl TIEPUIT
XP 40 cMm mo 3amenkuBaHus (PuKcaTtopa, AOCKH JJI IEpHJI MPUOUTH
rBO31sIMU (@ 5 MM) K cCKOOaM JIJis TIEpHUIIL.

2.3.5. IIpoekmupoeanue apmamypHwix padom

[Ipouiecchl apMUpOBaHUS U YCTAHOBKHM OMNANyOKHW MpPU BO3BEACHUU
CTYNEHYATHIX (YHAAMEHTOB B3aMOCBSI3aHbl U MMPOUCXOJISAT B CIICIYIOIIEM
MOpsJIKE:

— MOHTAX CETKH apMHUPOBAHUS NTOJOIIBBHI;

— MOHTax onanxyOku 1, 2 u 3-ii cTyneHnu (B OTAENbHBIX CIy4Yasx ycTa-
HABJIMBAIOT OIATyOKY HIKHEH CTYIIEHH U B He€ yCTaHABIMBAIOT apMaTypy);

— YCTaHOBKA apMaTypHOTO KapKaca IO0JIKOJIOHHUKA,

— MOHTaX OINaTyOK! MOJAKOJIOHHHKA.

ApMaTypHbI€ CETKH TOAKOJIOHHUKOB JIOCTABJISIIOT HA CTPOUTENBHYIO ILIO-
IAJKy U Pa3rpy>Kar0T Ha IUIOIIAAKE YKPYMHUTEIbHON cOOpKHU, CeTKH Oalma-
KOB — Ha IJIOMIAJKE 115 CKIaaupoBanus. COOpka apMOKapKacoB MOAKOJIOHHHU-
Ka BEIETCS Ha CTeHJEe COOPKH C MOMOILBI0 KOHIYKTOpA IMyTEM MPUXBATKHU ap-
MAaTyPHBIX CETOK MEXJLy COOOH AJIEKTPOYTOBOM CBAPKOM MU BSI3KOM.

[Tpu mpuémke apMaTypsl MPOBEPSIIOT COOTBETCTBUE apMaTyPHBIX CTEPXK-
HEN U CETOK MPOEKTY (MacropTy), TMaMeTp U PaCCTOSHUE MEXITY padOuYMMu
CTepKHAMU. [lepen MOHTaKOM CETOK OMNPEACIIAIOT MECTA UX IOJIOKEHUS U
MEPONPUATHS TIO0 OOECIEYEHHI0O HEOOXOIUMOW TOJIIUHBI 3aLIUTHOTO CJIOS
O0eroHa. ToJmMHA 3alIMTHOTO €08 OETOHA MPU YCTAHOBKE apMaTypHBIX TO-
PU30OHTAIBHBIX CETOK JIOJKHA OBITH HE MEHEe 35 MM NpU HAIMYUKA O€TOHHOU
MOATrOTOBKM M He MeHee 70 MM nipu €€ orcyTcTBuM. [Ipn ycTaHOBKE BEpTH-
KaJIbHBIX KapKACOB TOJIIMHA 3aIIMTHOTO CJI0SI JJOJKHA ObITh HE MeHee 40 MM.
TonmumHy 3alUTHOTO CJ0sI 0OOECTIEUYMBAIOT 3aPAHEE 3arOTOBJICHHBIMU OETOH-
HBIMU WJIH TUIACTMACCOBBIMU (priKcaTtopamu (puc. 2.18).

MoHTax apMaTypHBIX CETOK MPOU3BOLAT C TPAHCHOPTHBIX CPENACTB,
pexe — co ckinaaupoBaHueM. CTPOITOBKY OCYIIECTBIISIIOT 4-X BETBEBBIM
ctporioM. [lomauy cetok Ha pabouee MECTO MPOU3BOAIT KpPAHOM IO He-
ckoJIbKO ITYK. CeTkn Maccor A0 S0 Kr pacKiaJplBalOT BPYYHYIO, MacCou
6omnee 50 Kr — KpaHOM.
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Puc. 2.18. ®uxcaTopsl TOMMIMHBI 3aIIUTHOTO CJIOsI O€TOHA

[Tocne MoHTaxka omanxyOKH CTyHeHEH OCYIIECTBISIOT MOHTaX apMa-
TYpPHOTO KapKaca MOJKOJIOHHUKA C MOMOIIbIO KpaHa C KPEIUICHUEM €ro
K HIDKHEH CETKe C TIOMOIIbIO BS3aIbHOW MTPOBOJIOKH (puc. 2.19).

KC-55729-18
<
S & L=18,97m
& o
9 & Q=1012m
H=7 4
oy
g
=
3 :
. A m—J—n—m—p—z:
2700 1200 2000
£00{

Puc. 2.19. Cxema MoHTa)xa apMaTypHOI'0 Kapkaca
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CMOHTHUPOBAHHBIC CETKH M KapKachl JOJDKHBI OBITh HAJIC)KHO 3aKpeT-
JIEHBI ¥ TIPEAOXPaHEHBI OT AchopMarii 1 CMEIICHUH B MPOIECCe MPOou3-
BOJICTBa padOT 10 yKJIajake OeToHHOU cMecH. [Ipu npuémMke apMupoBaHuUs
MPOBEPAIOT TOYHOCTh T€OMETPUUYECKUX PA3MEPOB, B3AUMHOE PACIOIOXKE-
HUE CTBIKYEMbBIX CTEPKHEH, HaJIe)KHOCTh 3aKpEIUICHUS U (DUKCAIUIO C I1e-
JBIO TIPEJIOXPAHEHUS OT CMEIIEHUS B IIPOIIecCe YKIAIKU OETOHHOM cMecH,
oOecriedeHre TONIIMHBI 3alUTHOrO cjioss OeToHa. I[IpuéMky cmoHTHpO-
BaHHOU apMaTypbl MIPOU3BOAAT J0 Hauvajia OETOHUPOBAHUS U OPOPMIISIOT
aKTOM OCBHUJIETEIIbCTBOBAHMS CKPBITHIX pabdoT.

2.3.6. Ilpoekmupoeanue 6emoHHbIX pabom

B kauecTBe TEXHOJIOTHYECKON cXeMbl OETOHMPOBAHUS BBITOJIHAIOT-
cs oOmias cxema MpOU3BOJCTBA OETOHHBIX pabOT M JeTalbHas cXxema
pabouero mecrta 0€TOHOYKIa0YHON MamuHbl. Ha nnane GyHmameHToB
B T'OTOBOM 3€MJISSHOM BBIEMKE IOKA3bIBAETCS MOCJEI0BATEIBLHOCTh Oe-
TOHUPOBaHUS (PyHIAMEHTOB (NIPUBOAUTCA pa3OuBKa (PyHAAMEHTOB Ha
3aXBaTKH W HyMepalus 3aXBaTOK), HAHOCSTCS CTOSHKH M OCH TIEpeMe-
eHUsI OETOHOYKJIaJIOYHBIX MalllMH (KpaHa, 0ETOHOHAcCOCA) U aBTOOETO-
HOCMECHUTEJIeH C yKa3aHueM BCEX HEOOXOJIMMBIX pa3MEPOB U PaJINYyCOB
JIEVCTBUSL.

Jlo Hauama ykimagku OCTOHHOW CMECH JOJDKHBI OBITH BBITIOTHEHBI
CJIEIyIOIINUE PAOOTHI:

— IIPOBEPEHA MPABWIHHOCTh YCTAHOBJICHHBIX apMaTypPhl U OTanyOKu;

— yCTpaHEeHbl Bce J1e(PEeKThI ONManyoKu;

— IPOBEPEHO Hanu4ue (PukcaTopoB, 0OECIEUUBAIOIIUX TPeOyeMyro
TOJIIMHY 3alUTHOTO CJI0sI OETOHA;

— MPUHATHI 110 aKTy BCE KOHCTPYKITMU M UX 3JIEMEHTHI, JOCTYI K KO-
TOPBIM C 1EJIbI0 TPOBEPKU MPABUILHOCTU YCTAHOBKH IOCJIE OETOHUPOBA-
HUSI HEBO3MOXKEH;

— OUHIIEHBI OT MyCOpa, TPS3H U PAKABYMHBI OMMAIyOKa U apMaTypa;

— MpoBepeHa paboTa BCEX MEXaHU3MOB, UCIPABHOCTH MPHUCIIOCO0IIC-
HUW OCHACTKH U UHCTPYMEHTOB.

JlocTaBka Ha OOBEKT OCTOHHOW CMeECH TpeaycMaTpUBaceTCs aBTOOe-
TOHOCMECHUTEISIMHU.
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[Togauya GeTOHHOM cMecH K MECTy YKJIaJKH pacCMOTpeHa B JBYX Ba-
pUaHTax:

— aBTOMOOWJIBHBIM KpaHOM B TIOBOPOTHBIX OyHKepax (puc. 2.20);

— TIpH TTOMOIIK aBToOeToHOHacoca (puc. 2.21).

n__lJl LA |L|__|A| Ll
GIRNENQ)

Hmp

li +C/2+0,6
L

mH;

Tp

Puc. 2.20. Cxema 6eToHMpOBaHus PyHIaAMEHTOB
¢ OepMbI KOTJIOBaHA WJIU TPAHIIICH:
1 — cTpenoBoii kpaH; 2 — camocBa; 3 — Oaabpu s OETOHA,
4 — pyHnaMeHThl; 5 — 00HOCKA; 6 — CTOSIHKA KpaHa; / — OCh JIBUKCHHS KPaHa;
8 — rpanuna 3axBaTku; 9 — pabouas rIonaaKa
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Puc. 2.21. Texnonoruueckasi cxeMa 0€TOHUpOBaHUS (PyHIAMEHTOB
IIpY MOMONIN aBTOOETOHOHACOCA:!
1 — aBTOOETOHOHACOC; 2 — aBTOOETOHOCMECHUTEND; 3 — (DYH/IaMEHT;
4 — cTOSIHKY aBTOOETOHOHACOCA; 5 — paboyas IIIOMIa/IKa;
6 — MOKpBITHE U3 KETE300€TOHHBIX JOPOKHBIX TUIUT;
7 — TpaHuIa 3aXBaTKH; 8 — 0OHOCKa

B cocraB paboT no 6eToHupoBaHu0 PyHIaMEHTOB BXOJIAT:

— MPUEM U Toj1a4a OETOHHOW CMeCH;

— YKJIaJIKa ¥ YIJIOTHEHUE OETOHHOM CMECH;

— yXo0/ 32 OETOHOM.

beronupoBanue (pyHIaMEHTOB OCYIIECTBISETCS, KaK MPaBUIIO, B JBa
JTana:

— Ha MEPBOM dTare OETOHUPYIOT OamMak (GpyHAaMEHTa M MOJAKOJIOH-
HUK JI0 OTMETKH HH3a CTAaKaHOOOpa30BaTes;

— Ha BTOPOM 3Tare OETOHUPYIOT BEPXHIOIO YacTh MOJIKOJIOHHUKA I10-
CJie YCTAaHOBKHM CTaKaHOOOpa3oBaTesl.
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Jliist 3arpy3Ku O€TOHHOM CMEChIO TOBOPOTHBIE OYHKEPHI HE TPEOYIOT
NEepPErpy304YHbIX 3CTAKaj, a MOJAITCA K MECTY 3arpy3ku O€TOHHOH cMme-
ChI0O aBTOMOOMJIBHBIM KPAHOM, KOTOPBIM yCTaHABIMBAET OYHKEPHI B TOPHU-
30HTaJILHOE TOJIOKEHUE.

ABTOOETOHOCMECUTENIH 3aJHUM XOJIOM TOABE3KAET K OYHKEpy
U pasrpyxaercs. 3aTeM aBTOMOOWJIbHBIA KpaH NMOJAHUMAaeT 0aJbl0 U B
BEPTUKAJILHOM TOJIOKEHUH TMOJIaeT €€ K MECTY BbIrpy3ku. B 30He aeit-
CTBHSI aBTOMOOMJIBHOTO KpaHa OOBIYHO pa3MEIal0T HECKOJIbKO OYHKEPOB
BIUIOTHYIO OJIMH K IPYroMy C pacyeToM, 4ToObl CyMMapHasi BMECTHU-
MOCTh MX PaBHsJIACh BMECTUMOCTU aBTOOeTOHOCMecuTend. B atom ciy-
yae 3arpy’karorcsi OETOHHOM CMEChIO OJTHOBPEMEHHO BCE MOIATOTOBJICH-
Hble OyHKephl — 0aJbu, U 3aT€M KpaH MOOYEPEIHO MOJAET UX K MECTY
BBITPY3KH (pHC. 2.22).

w
[T ALTT]

J(J)l

w
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Puc. 2.22. Cxema opranuzanuu padoT

IpH Togave OCETOHHONW CMECH KpaHOM B OaJIbsIX:
a — TMIOBOpPOTHAas 0ajbs; O — HETIOBOPOTHAs Oabs;
1 — xpaH; 2 — aBTOOETOHOCMECUTEND; 3 — 0ajbsl; 4 — MPUSMOK;
5 — ruIomaaKa CKIaAupoOBaHus; 6 — MOaAMOCTH; / — JIOTOK; 8 — omamyOKa,
9 — murommaaka AJig npueMa OETOHHON CMecH
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[Ipu GeToHMpPOBAaHWM MOHOJUTHBIX (YHIAMEHTOB aBTOOETOHOHACO-
COM paJuyc JEHUCTBUS PaCHpECIUTEIbHON CTPENbl MO3BOISET MPOU3BO-
JUTh YKJIaJKy OETOHHOI cMecH B HECKOJIBbKO (yHAamMeHTOB. HopManbHast
JKCIUTyaTalus aBTOOETOHOHACOCOB OOECIEYMBAETCS B TOM CiIy4ae, €CiH
1o O0ETOHOBOJIy MEPEKAUYUBAIOT OETOHHYIO CMECh MOJBHKHOCTBIO HE Me-
Hee 5—6 cM, 4TO crocoOCTBYET TPAHCIOPTUPOBAHUIO OETOHA HA MPEJEib-
HBIE PacCTOsIHUS 0€3 paccioeHusl 1 00pa3oBaHUs TPOOOK.

beToHHyI0 CMECh YKIIabIBalOT TOPU3OHTAIBHBIMU CIOSMH TOJILIMHON
0,3-0,5 M. Kaxnpiii crnoit OeToHa TINATENBHO YIUIOTHSIOT TIIYOMHHBIMU
BuOpaTopamu. [Ipu yrmoTHeHHH OETOHHOM CMecH KOHeI padodeil JacTw
BUOpaTopa [IOJDKEH MOIpYyXaTbCsl B paHEE YIOXKEHHBIM cloil OeroHa
Ha 5—10 cm. Illar nepectanoBKH BUOpaTOpa HE JOJIKEH MpeBbIaTh 1,5 pa-
Juyca ero JeicTBus. B yriax u y creHOK onaiyOku OETOHHYIO CMECh JI0-
MOJIHUTEIHHO YIUIOTHSIOT BUOPATOpaMK WIIM IITHIKOBAHHUEM PYYHBIMH IITY-
poBkamu. Kacanue BuOparopa Bo Bpemsi pabOThl apMaTyphl HE JIOITYCKAeTCsl.
BuOpupoBanue Ha 0OIHOM MO3ULIMK 3aKaHUYMUBAETCS NP MPEKPAILlEHUN Oce-
JaHUs ¥ MOSBICHUM IIEMEHTHOTO MOJIOKA Ha MOBEPXHOCTH OeToHa. M3Biie-
KaTh BUOPATOP TIPH MEPECTAHOBKE CIICMYET MEJIJICHHO, HE BBIKITIOUAs!, YTOOBI
MyCTOTA MOJi HAKOHEYHUKOM PAaBHOMEPHO 3aIlOJIHSTIACh OETOHHOM CMECHIO.

[lepepsiB Mex 1y 3TanamMu OETOHUPOBAaHUS (WU YKIAAKOM cloeB Oe-
TOHHOMW CMECH) JOJKEH ObITh He MeHee 40 MUHYT, HO HEe OoJiee 2 4acoB.

[locne yknagku OETOHHOW cMecH B omaiayOKy HEOOXOIUMO CO3/aTh
OJlaronpusITHBIE TEMIEPATYPHO-BIAKHOCTHBIC YCJIOBHS IS TBEPJCHUS
oetoHa. ['opu3oHTaNbHBIE TOBEPXHOCTH 3a0€TOHUPOBAHHOTO (DyHIaMEHTA
YKPBIBAIOT BJIAXHOW MEIIKOBUHOM, OpPE3€HTOM, OINUJIKAMH, JUCTOBBIMH,
PYJIOHHBIMU MaTepHalaMHi Ha CPOK, 3aBUCAIINNA OT KIMMAaTUUECKUX yCJIO-
BUIA, B COOTBETCTBUU C YKa3aHHUSIMHU CTPOUTEIHHOM J1TaO0OpaTopuu.

2.3.7. Pacuém mpedyemblix mexHo102uiecKux napamempos
U KOU4ecmea CmpoumeibHblX Maululn U MEXAHU3IMOE

B kOMIUTIEKT MaliiH ¥ MEXaHU3MOB MPHU YCTPOHUCTBE MOHOJMTHBIX
)KeJIe300€TOHHBIX (PYHAAMEHTOB BXOJAT CJCAYIOIIME IO3UIMU: KpaH
CTPEJIOBOM Il MOHTaXKHBIX PabOT, KpaH CTPEIIOBOU AJisi OETOHHBIX PadoT
WM aBTOOETOHOHACOC, aBTOOETOHOCMECHUTEIH, TITyOMHHBIE BUOPATOPHI.
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B KOMITJIEKT MaIuH sl TOCTaBKHU M YKJIAJKH OETOHHOW CMECH BXO-
JSIT: MAIIWHBI, TOCTABISIONINE OETOHHYIO CMECh OT 3aBOJIa-U3TOTOBUTEIS
70 CTPOMUTEIBHOW TUIOMANKK (aBTOOCTOHOCMECHTEIN), U MAaIUHBI, 000-
pyIOBaHUE U MPUCTIOCOOIEHHUS, TPAHCTIOPTUPYIOLTUE OETOHHYIO CMECh OT
MecTa pasrpy3kd 110 MecTa YKiIaaku (aBTOOGTOHOHACOC WIIM CHCTEMa
«KpaH-0a1bs»).

[Ipu Bo3BeneHHH (PYyHIAMEHTOB 31aHUSI MOTYT MPUMEHSTHCS CIEIy-
IOLLME THUIIBI CTPOUTEIBHBIX KPAHOB: CTPEJIOBbIE AaBTOMOOWJIbHBIE, ITHEB-
MOKOJIECHBIE, T'YCEHUYHbIE, OAllIEHHBIE U CIIELUAJIbHBIE.

Ha nepBom sTamne mom0opa CTPOUTENbHBIX MAIIMH CJIEIYEeT OIpee-
JUTHCS C BEAYIIMMHU MalllMHAMU JUIS YKJIAIKU OETOHHOM CMECH: «KpaH-
O0anps» uau aBrobeToHoHacoc. Ecnu mpuHUMaeM cxemy «KpaH-0ajbs»,
TO W3HAYaJIbHO HYXKHO MOA00paTh 0a/bto AJi1 OETOHA U CIIOCOO €€ CTPOIIOB-
ku. s mogOopa kpaHa HEOOX0AUMO MO00paTh HAMOOJIEEe TAKEIBIN TPy3
Y caMblil rabapuTHBIN U UCXO/IS U3 3TOr0 MOJ00paTh CPEACTBA CTPOIOBKH.

Kpanamu B 0anbsix OCTOHHYIO CMECh MOJAIOT IMPU UHTEHCHUBHOCTHU
oeronnpoBanus 10 45-90 m*/cMmeny, npu Beicote noxadn 10 100 M u 60-
Jee U TOPU30HTAIHHOM TEPEMEIIEHNN B 3aBUCHMOCTU OT BBUIETa KPIOKa
KpaHa. BepTukanbHOe ¥ TOPU3OHTAIILHOE MEpEMEIICHHE Oabu MO3BOJISET
MPOU3BOJUTH PA3TPy3Ky OCTOHHOW CMECH HEMOCPEACTBEHHO B 3aJaHHOM
30He. beToHOHacocaMu OETOHHYIO CMECh MOAAIOT MPU MHTEHCUBHOCTH Oe-
TOHHPOBAHUS HE MEHee 6 M>/d, a Tak)Ke B CTECHEHHBIX YCIOBHAX M B Me-
CTaX, HEIOCTYMHBIX APYTUM CPEJACTBAM MEXaHU3aIUH.

IToxOop cpeacTsB CTPONOBKU

Jlns yKIagku apMaTypHBIX CETOK, KapKacoB, KOPOOOB omanyOKw,
OEeTOHHOW cMecH B 0apsiX dallle UCIOJIb3YeTCs YETHIPEXBETBEBOM CTPOTI.
Ykimanky OeTOHHON cMecH B 0ajbsiX MOXKHO TaK)KE BBITIOJHSATH JBYXBET-
BEBBIM CTPOIIOM.

Bce cTpombl MMEIT MapKHpPOBOYHBIC OMPKH, HAa KOTOPBIX yKa3aHBI
ClIeyroIue nanueie (puc. 2.23):

— HAMMEHOBAHUE MPEANPHUATUA-U3TOTOBUTEIS WIIM €T0 TOBAPHBIN 3HAK;

— 3aBOJICKOI HOMEp CTpOTIa;

— TPY30MOIHEMHOCTE;

— JlaTa UCIIbITAHUA Ha 3aBOJIC-U3rOTOBUTENE (MECSIL, TO).
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Bb100p cTpONOB HAUMHAIOT C OMPEAEIIEHHs] MacChl rpy3a U pacnoio-
KEHHUsI ero IeHTpa TsxkecTu. OmnpenenuB Maccy MHOJAHUMAEMOTO Tpy3a
U PACMOJIOKEHUE IEHTpa TSAKECTH, OMPENEISIOT YUCIO MECT 3aCTPOINKHU
U UX PACIOJIOKEHHUE C TAKUM PACueTOM, YTOOBI ITPy3 HE MOT OIIPOKUHYTh-
Cs WJIM CaMOCTOSITEIbHO pa3BepHYThcs. M3 3TOro pacyera BbIOMparOT
CTPOIl WJIM NMOAXOSIIEE IPy303axBaTHOE Npucnocodnenne. OTHOBpEMEH-
HO CJIEAYET YUYUTHIBATh JUIMHY BEIOMPAEMOr0 MHOT'OBETBEBOI'O CTPOIIOBOTO
rpy303aXxBaTHOr0 MPUCIIOCOOIEHUSI.

CrpykTypa o603Ha4eHus cTpon

ToBapHbii 3HAK
2CK-4,0/7000 apeansaia

Tun_
crpona

i Kmacc
MPOYHDCTA

l ANWHE CTpona B Mm

Mpy3onoabeMHOCTH

rPy30nogbEMHOCTb B T Moprakoasiii Homep |1
B CHCTEME HYMEPALMH
NPEANPHATHA

. . Paboyan
[syxseTBeBoun Ctpon KaHaTHbIN flata ucnbmanun

AndHa CTpona

Puc. 2.23. MapkupoBka CTpOTIOB U Mapo4Hasi OMpKa cTpora

[Ipu BBIOOpE MIMHBI CTpOTA CIAEAYET UCXOJIUTh U3 TOTO, UTO MPU Ma-
JIOW IJIMHE YroJl MEXKIy BETBSIMHU cTpom OyaeT Oosbiie 90°, a mpu 00J1b-
IIOM JUITMHE — TEPSIETCS BBICOTA MOJbEMa Ipy3a U BO3HUKAET OMACHOCTh
ero kpydenus. OnTUMaIbHBIE YIJIBI MEXKIY BETBSIMH CTPON HAXOISATCS
B ipenenax 60 — 90° (puc. 2.24).

6)

Puc. 2.24. CXemMbl CTPOITOBKHU:
a — 6apsi TOBOPOTHAS; 6 — Oa/ibsi HETIOBOPOTHAS;
6 — omaryOKa CTYIICHH,; 2 — apMaTypHas CeTKa

Bb160p cTponoB npous3BoAuM 1o Tadaunam 2.5-2.6.
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Tabmnura 2.5

Macca KaHaTHBIX UCTBIPCXBCTBCBLIX CTPOIIOB, KI'

JlnHa, M
['py30moabeMHOCTB, T 1 > 3 i 5 5 7 3
2,0 754 | 9,07 | 10,6 | 12,13 | 13,66 | 15,19 | 16,72 | 18,25
3,2 12,19 | 14,24 | 16,29 | 18,34 | 20,39 | 22,44 | 24,49 | 26,54
4,0 15,75 (18,53 | 21,31 | 24,09 | 26,87 | 29,65 | 32,43 | 35,21
5,0 22,19 |1 25,44 | 28,69 | 31,94 | 35,19 | 38,44 | 41,69 | 44,94
6,3 28,55 | 32,73 | 36,91 | 41,09 | 45,27 | 49,45 | 53,63 | 57,81
8,0 39,52 | 45,6 | 51,68 | 57,76 | 63,84 | 69,92 | 76,0 | 82,08
10,0 52,54 159,86 | 67,18 | 74,5 | 81,82 | 89,14 | 96,46 | 103,78
Tabnuia 2.6
[TapameTpbl IByXBETBEBBIX KAHATHBIX CTPOIIOB
Mapka ['py30m10ab€MHOCTB, T Pa3zmepsl, MM Macca, kr
2CK-3,2/1000 3,2 1000 16
2CK-3,2/1500 3,2 1500 17
2CK-3,2/2000 3,2 2000 18
2CK-3,2/4000 3,2 4000 22
2CK-5,0/2000 5,0 2000 27
2CK-5,0/4000 5,0 4000 35,5
2CK-6,3/2000 6,3 2000 36
2CK-6,3/4000 6,3 4000 46
2CK-6,3/6000 6,3 6000 55
2CK-8,0/2000 8,0 2000 50
2CK-8,0/4000 8,0 4000 61
2CK-8,0/6000 8,0 6000 72

IHoxOop 0aabu 1uIst OeTOHA
banpst ns 6eToHa MpUMEHsIETCA IJiA MpUeMa OT M3roTOBUTENs Oe-

TOHHOW CMECH U €€ OBICTPOM JOCTaBKH K MECTY YKJIAJIKU WJIM TIPOBEIACHUS
paboT. banps B cuity cBOero OOJBIIOrO Beca MEPEeMENIaeTCsl C MTOMOIIBIO
MOABEMHOTO KpaHa. baabs 1y 6eToHA MOXKET OBITh ABYX BHUJIOB — 0a/ibs
HenoBopoTHast (bH) nns 6etona Tuna «promka» u 6aabst moBopotHas (bIT)
s 6eToHa THNa «Tydenpkay. Kaxplid U3 TUIIOB pa3inuvacTcs o Gpopme
U crioco0y 3arpy3ku (puc. 2.25).

baapst qis 6eToHA THINA «PIOMKa» M3rOTaBJIMBaeTCs B (hpopMe KOHYyca
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NnoOBOPOTHaA

\

Y

HEeNnoBOPOTHAA

Y\

Puc. 2.25. Buner 6ageit mis 6eToHa

banps mist 6eToHa tuna «Tydenbkay 3arpykaercsi B rOpU30HTaIbHOM
noyioxxeHuu. banbs mig 0eToHa AAHHOTO BUJIa M3TOTABIIMBAETCS B BHJIE
IPSIMOYTOJIHOTO SIIIMKA, B KOTOPOM OJIHA CTOPOHA MEPEXO/IUT B YCEUEHHYIO
pu3My (pasrpy304HOE OTBEPCTUE HAXOAUTCS HA KOHIIE ATOW ITPU3MBI).

banps nns GeToHa TakKe MOXKET MCIOJIb30BATHCS B Kau€CTBE Tapbl
JUTSl KpaTKOBPEMEHHOT'O XpaHeHUsI TOTOBOM OeToHHOM cMecu. MHorue Oa-
bW 711 O€TOHAa OCHAIAIOTCS MOBOPOTHBIMHU JIOTKAMH, HEOOXOJAUMBIMU

JUISL HAIIPaBJIEHUS BBITPY3KHU.
Texnuueckue XxapakTepUCTUKHU MOBOPOTHBIX U HETIOBOPOTHBIX Oajieit

puBeJIeHbI B Ta0I. 2.7.

Tabnuua 2.7
Texuunueckue xapakrepuctuku bI1, BH (6anbu u Tapsbr)
Mopens O6bém, 1 | ['py30m0aBEMHOCTB, KT Jlwna, | IHupuna, | Beicora, | Macea,
MM MM MM KT
1 2 3 4 5 6 7
banps moBopotHas bII («rydenbkay)
bI1-1,0 1000 2500 3300 1500 1000 400
bI1-1,6 1600 3500 3900 1500 1000 420
bI1-2,0 2000 4500 3900 1520 1150 470
bI1-2,5 2500 6250 4000 2100 1140 550
bI1-3,0 3000 7500 3200 2100 2100 960
bI1-4,0 4000 10 000 3200 2500 2500 1040
banbs HenoBopoTHas BH («promkay)
bH-0,5 (710T0K) 500 1250 — 1340 1270 180
BH-0,5 (soporca, | g 1120 ~ | 1400 | 1400 | 200
JIOTOK)
BH-0,5 (mombka, 500 1120 - 1380 1420 230
BOPOHKA, JIOTOK)
BH-1,0 (10T0K) 1000 2500 — 1340 1860 225
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Oxkonuanue Tadm. 2.7

bH-1,0 (Boponka, 1000 2400 - 2000 | 1250 | 250
JIOTOK)

bH-1,0 (momexa, 1000 2500 - 1970 | 1420 | 280
BOPOHKA, JIOTOK)

BH-1,5 (1010K) 1500 3750 - 1580 | 1930 | 310
bH-1,5 (Boponka, 1500 3750 - 2040 | 1580 | 350
JIOTOK)

BH-1,5 (morbia, 1500 3750 ~ | 2040 | 1660 | 380
BOPOHKA, JIOTOK)

BH-2,0 (10T0K) 2000 5000 - 1580 | 2340 | 350
bH-2,0 (Boponxa, 2000 5000 - 2450 | 1580 | 380
JIOTOK)

bH-2,0 (momexa, 2000 5000 - 2450 | 1660 | 410
BOPOHKA, JIOTOK)

BH-3,0 (10T0K) 3000 7500 - 1570 | 2850 | 550

[TonGop o6bema Gaabu OCYIIECTBISETCS B CIEAYIOIIEH IOCIeI0Ba-
TEJIbHOCTH:

V6mm - max/nKp.u.l
VMM _ MuHMManbHELA 00beM Gapy (OKPYITIsieM B GONBIIYIO CTOPO-
HYy 70 ONFbKaiIiero 3HaueHus B Karajore 0anen); I,,,, — MaK-
— YHUCIIO

rae

CHUMaJIbHasl WHTEHCUBHOCTh OCTOHUPOBAHUS; My, 1\
KPaHOBBIX IIUKJIOB B 4yac (Mo 3aAaHuto oT 6 110 9);

_ Vmax 3aXB/

Inax = yac * Mem’
r71€ Viaxzaxs — 00bEM HaMOOJbIIEH 3aXBATKU; My, — KOJIMYECTBO YacoOB B
cMeHe (8 4acoB); N, — KOJIMYECTBO CMEH.
KonuuecTBo Oaneit monbupaercst uCxo/s U3 o0beMa OETOHOCMECHUTE-
JIsl C YYETOM NOTEPh OETOHA.

ITox0op kpaHa AJI1 MOHTAKHBIX U 0ETOHHBIX PadoT
[TonOop KpaHa MPOU3BOJIMM MO TPEM OCHOBHBIM IMMapamMeTpam: Tpeoy-
eMasl TPy30M0IbeMHOCTh, TpeOyeMasi BbICOTa TTOAbEMa KPIOKa KpaHa, Tpe-
OyeMbI BBUIET CTPEJIbI.
1. TpeOyemas rpy30m016EMHOCTD, Qxp:
QTp =q,t+q.T,
rae (> — Macca MOHTUPYEMOTO 3JIEMEHTA, T; (Jc — Macca Tpy303aXBaTHOTO
MIPUCTIOCOOICHUS, T.
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IIpu omade 6eTOHHOM cMecH B 0aabsiX Macca 3JIEMEHTa MPUHUMAEeT-
CA paBHOW:
95 =qs t Vs gs, T,
rae (s — Macca 6aapu, T; Vo — 00beM 6aaph, M3, gg — INIOTHOCTH OETOHHOMN
cmecu, /M (gs = 2,4...2,5 T/Mm3).
2. Tpebyemas BrIcoTa MoabEMa Kproka Hrp (puc. 2.26, 2.27):
Hrp: h + h3+ h3+ hC, M,
rae h — mpeBbllIcHHE TPOEKTHOrO YPOBHS YCTAHOBKHM KOHCTPYKIIMHM Hajl
YPOBHEM CTOSHKH KpaHa, M; h; —3amac mo BbICOTe, paBHBIN 2,3 M;
h, — MoHTa)kHast BbICOTAa dJeMeHTa, M; Nc— pacueTHas BbICOTa
CTPOTIOBKH.

d/2 Ckp |, l, pr

Puc. 2.26. Cxema k onpeneneHuto Hy, 1 Ly,
pu OETOHUPOBAHUU MOHOJUTHBIX (DYHIAMEHTOB
(mpu pacmoyiokeHNH KpaHa Ha OPOBKE KOTJIOBaHA)

Eciu h <0 (cm. puc. 2.26), npuaumaercs h = 0.

3. Tpebyempblii BbIIET cTpenbl kpaHa Lo (cM. puc. 2.26) npu pacmo-
JIO’)KCHHMH KpaHa Ha OpOBKE KOTJIOBaHA PaBEH:

d Cp+mh
LTp:5+pr+max{Kp FK}, :

rae d — MUpHHA KOHTYpa ONMMpaHus KpaHa, M (a = 4 M); b — paccTosiHuIe
OT ILIEHTPA THKECTH MOHTUPYEMON KOHCTPYKIIMU O TIOJIOIIBI
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OTKOCa, M (MPUHUMAETCS] HA OCHOBAHUU IUIAHOB KOTJIOBaHA WJIU
TpaHlled, (PYHAAMEHTOB, pacCKIagKU IUIMT TEPEKPHITUS);
Cxp — MUHUMAJIBHO JIOITyCTUMOE PACCTOSIHUE OT OIMOPHI KpaHa J10
oposku, M (C > 1...1,5 m); F — MuHMManpHO AOMyCTUMOE pac-
CTOSIHHE OT OITOPHI KpaHa JIo TOJIOIIBBI 0TKOca, M (cM. 2.26).

[ pif30n00s eMHsIl KEOH ‘ llobopoimias Oades
N | ' ”
pap=s g [
|l >600
A

Puc. 2.27. Cxema k onpenenenuto Hyp, 1 Ly,
py OETOHUPOBAHUM (PYH/IAMEHTOB T10 CXEME «KpaH-0aIbsi»
(TIpH pacroioKeHUH KpaHa B KOTIIOBAHE)

MuHUMalIbHO JOMYCTUMOE pAacCTOSIHUE OT KpaHa J0 KOTJIOBaHa,
TpaHIIEH U JPYTUX BHIEMOK JUIsl CTPEJIOBBIX CAMOXOJIHBIX KPAHOB OIpe/ie-
JsieTCs OT OCHOBAaHUS OTKOca J0 OJMKaiiiie onopkl KpaHa (MalluHbI) MO
CHullT 12-03-2001 (Ta6a. 2.8).

Tabnuua 2.8
PaccrosiHre 1o TOpU30HTANIM OT OCHOBAHUSI OTKOCA BHIEMKH
1o onmvxaiimeit onopel MamuHb (F) B 3aBUCHMOCTH OT BHIa rpyHTa

PaccrosiHue mo ropu3oHTanM OT OCHOBAHHS OTKOCA BBIEMKH
10 Onvkaifiei onopbl MANTMHBL B 3aBUCUMOCTH OT BHUJIA TPYHTA

[ry6una (HEHACHINHOT0), M
KoTi0BaHa hy, M = =
TIeCUaHbI . . . | JecCOBBIN
> . | CyIecYaHbIil | CyIJIMHUCTBIN | TIIMHUCTHIN o
Y IPaBUIHBIH (cyxoit)

10 15 1,25 1,00 1,00 1,0

2,0 3,0 2,40 2,00 1,50 2,0

3,0 4,0 3,60 3,25 1,75 2,5

4,0 50 4,40 4,00 3,00 3,0

50 6,0 5,30 4,75 3,50 3,5
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http://www.gostrf.com/normadata/1/4294848/4294848070.htm

[Ipy HanMYUKM B OTKOCE PA3HOPOJHBIX IPYHTOB ONPEACICHIE MUHUMAb-
HO JIOIYCTUMOI'O PACCTOSHUS OT OCHOBAHMS OTKOCA 0 OJrKaiIied omnopsl
KpaHa MPOU3BOAUTCS 110 OJHOMY BUJY TPYHTA C HAUXYAILIUMU MTOKA3aTEISIMU.

[Ipu pacnosiokeHHM KpaHa Ha YpPOBHE IMOJOIIBBI (PyHIaMEHTa
(cMm. puc. 2.27) TpeOyeMbIii BbUIET KpIOKa:

LTp=§+T+t,M;

1pu paboTe Ha BEHIHOCHBIX OMOPAX:

Cc d
LTp:E+t+E’M’

rae C — pasmep HUXKHEH cTyneHu QyHIaMeHTa, M; I' — pajuyc MoBOpoTa
3aIHer0 rabapura CTpesoBOro kpana, M; t = 0,7 M — MUHUMAJIb-
HOE pPacCTOSIHUE OT IOBOPOTa 3agHero radaputa (BBIHOCHOM
OIOpBI KpaHa) 10 ¢yHmameHTa, M; d — rabaput KpaHa ¢ BBIHOC-
HBIMU OTIOPaAMHU, M.
Haiinennble TpeOyeMble MOHTaXHBIE XapaKTEPUCTUKU CBOAATCS B Tal. 2.9.
Tabnuua 2.9

TpeOyeMblie XapaKTEPUCTUKU P MOHTAXE KOHCTPYKLUN

TpeOyembie
XapaKTepUCTHKH peoy
['eomeTpuueckue MOHTAKHBIE
Haumenosanne | Macca MOHTaKHBIX
No pa3Mephl, M . | XapaKTEepPUCTUKH
DJIEMEHTA DJIEMEHTA TPUCTIOCOOICHUH
/o KPaHOB
(pr33,) q39 T Q H L
{ b h Qe T he, M P ™
T M M

[TogO0p MOHTaXKHBIX KPAaHOB K Ka)KJIOMY BapUaHTY IMPOU3BOIUTCS HA
OCHOBaHMM TPEOYEMBIX MOHTaXHBIX XapakTepUCTHK (cM. Tabm. 2.9)
B CIICAYIOIIEM MTOPSJIKE:

a) 1o Lp ycTaHaBiIMBaeM COOTBETCTBYIOIIUE BHICOTY MOABEMA KPIOKA

U (aKTHUUECKYIO TPYy30MOabeMHOCTh Qg (B ciyyae HeOOXOAUMOCTH CleTy-
o

€T OTKOPPEKTUPOBATH Lrp nexons us Leyy);
0) ecnu pakTHUECKas BBICOTA TIOJIbeMa Kproka kKpaHa Hy > Hip 11 Qg > Orp,
TO JeJIacTCs 3aKIF0YCHUE O BO3MOYKHOCTH MPHUHSTHS JaHHOTO KpaHa, B MPO-

TUBHOM CJTydae MepexoisiT K paCCMOTPEHHI0 00Jiee MOIITHOTO KpaHa.

Iloa0op aBTOOCTOHOHACOCA
beToHOHACOCHI M3rOTOBISAIOT CTAIMOHAPHBIMH, MPHULEIHBIMU U Ca-
MoXoJHbIMU. Hanbombliiee pacnpocTpaHeHHE MpU YKIAJIKe OETOHHOM
CMecH B OmnaiyOKy (yHIaMEHTOB MOJYYHJIA CAMOXOJHbIE, CMOHTUPOBAH-
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HbIE Ha IIAaCCH aBTOMOOWIS. ABTOOETOHOHACOCHI OCHAIIEHBI MPUEMHBIM
OYHKEpOM U MOJHOTOBOPOTHOM pacnpeieNuTeIbHON CTPEIIO, 0 KOTOPO
IPOXOJUT OETOHOBOJI, 3aKaHYMBAIOIIMIICS THOKUM pacrpeaesiuTeIbHbIM
pykaBoM. IIpy WMHTEHCHBHOCTH YKJIaiKH O€TOHHOW cMmecd jgo 10 m*/g
UCIIOJIB3YIOT aBTOOETOHOHACOCH Ha 0a3ze aBToMoOuier KAMA3, MA3,
Mepcenec. [lpu npuMeHeHuu (MCMOIB30BAHUM) OETOHOHACOCOB HEOOXO-
JUMO YCTAaHOBUTH Psifl YCIOBUM, 00€CTIEUMBAIOIINX UX HOPMAJIBHYIO 3KC-
IUTyaTaluio:;

— OeToHHas cMecCh JOJKHA OBITh OIPEJCICHHON MOJABUNKHOCTH
C 0CaJIKOM KOHYca HE MEHee 5—6 cMm;

— OITMMaJbHOE BOJIOIIEMEHTHOE OTHOIIIEHHE JOJDKHO ObITh 0,45-0,6;

— COOTHOILIEHHUE MEX]y KPYIHBIM U MEJIKHUM 3alOJIHUTEIEM HOJIKHO
OBITh. TIecOK : me0eHnb = (40+45) : (60+55), necok : rpasuit = (32+40) :
(68+60);

— JOJKHO OBITh OINpPEJEICHHBIM COOTHOIICHUE MEXIYy AUaMETPOM
KPYITHOTO 3all0JIHUTENA U BHYTPEHHUM JIHaMETpoM OeToHoBoaa — 1:3 mipu
niebne u 1:2,5 npu rpaBuuy;

— TEeXHUUYECKHue nepepruiBbl HEe Oosiee 20 MUH, HHAYE MOXKET MPOU30M-
TH CXBaThIBAaHUE 1IEMEHTA U 3aKyMOpKa 0ETOHOBOA.

TexHuueckne  XapakTepUCTUKHM  aBTOOETOHOHACOCOB  IMPHUBEICHBI
B Tab. 2.10 m 2.11.

Haubonee nenecoobpa3Ho TOCTaBISATh OETOHHYIO CMECh aBTOOETOHO-
CMECHTEISIMH C EMKOCTBIO CMECUTENBHOTO Oapabana 5—12 M3, Texanueckue
XapaKTEePUCTUKHN aBTOOETOHOCMECUTEIIeH pUBEIEHBI B Ta0. 2.15.

Ta0muna 2.10
OCHOBHBIE TEXHUYECKNE XapAKTEPUCTUKH aBTOOETOHOHACOCOB
OTEUECTBEHHOTO TPOU3BOJICTBA

No ABTOOETOHOHACOCHI
. /;1 I[Toxa3zarenn ABH ABH ABH ABH ABH
75132 75/33 75137 65/21 75/21
1 2 3 4 5 6 7
1 | HauOounbmas nmomaya Oe- 75 75 75 65 75
TOHHOM CMECH Ha BBIXOJIE
3 PacIpe/IeUTEIHOTO
ycTpoiicTsa, Mg
2 | HauOonbiuee qaBiaeHue 75 75 75 7,0 75
HarHeTaHus OETOHHON
cmecu, Mlla
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Oxkonuanue Tadm. 2.10

1 2 3 4 | 5 | 6 | 7

3 | Tun kavaromero y3na ['uppaBmmgeckuii

4 | KonnuectBO CEKIUN 4 4 4 4 4
CTpEJIBI

5 | Haubombiunast BEICOTA 32 33 37 21 21
10724l OETOHHOH CMeCH
CO CTPEJIBI, M

6 | HauOosmpIuas 1aipHOCTh 80 - — 60 80
10a4X OCTOHHOM CMeCH
CO CTPEIBL, M

7 | Haubonpiuas riyouHa - - - - -
noza4yu OETOHHOM cMecH
CO CTPEJIBI, M

8 | Pasmepel MammHB B
TPAHCIIOPTHOM TOJIOKE-
HHH, M:
— JUTHHA, 10,3 10,45 11,4 10,0 10,6 10,0
— IIMPHUHA, 2,5 2,5 2,5 2,5 2,5 2,5
— BEICOTA 3,7 3,8 3,9 3,8 3,93 3,8

9 | Macca aBTOOETOHOHACO- 24,0 24,0 26,3 18,2 20,9 18,2
ca B TPaHCHOPTHOM mo- | (23,7) (17,9) | (19,7) | (17,9
TOKEHUH, T

10 | Bricora 3arpy3ku, M 1,4 1,45 1,45 1,45 1,45 1,45

11 | ba3oBblit aBTOMOOMIIB KamA3- | KamA3- | KamA3- | KamA3- | Vpan- |KamA3-

53229 53229 6520 53215 4320 | 53215

Tabnuna 2.11
OcHoBHbIE XapakTepucTUku apTodeToHoHacocoB ¢pupmel PUTZMEISTER

No ABTOOETOHOHACOCHI
- Iokazarens BRF 22.09 | BRF24.08 | BRF 28.09 BQF 24.08 | BQF 28.08
/i
EM EM
1 2 3 4 5 6 7
1 |HaumOompmas tmomasa Oe- 90 87 0 80 80
TOHHOH CMECH Ha BBIXOAC
u3 pacipeieUTENbHOrO
yeTpoiictsa, M4
2 |HauGonsmiee qasnenue 71 5,4 71 25 25
HarHeTaHus OCTOHHOM cMecH,
MIla
3 | Tun kavaromero ysna [lopmmne- | Ilopuxe- [Toprune- PoropHo- PotopHo-
BOI BOH BOI IIJJAHTOBBIN | IJIAHTOBBIN
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Oxonuanue T1adm. 2.11

1 2 3 4 5 6 7
4 | Tun pacnpenenurenbHoit | M 22/19 M 24- M28-3- M 24- M28-3-
CTpEIIBI TKD R-TRS45 TRD R-TRS45
5 | KomgecTBo cekimii cTpesl 3 4 3 4 3
6 | HauGompimas BEICOTA 22,3 23,2 27,3 23,2 27,3
nojayd OETOHHOM cMecH
CO CTpEIBI, M
7 | HaubOomnpimas  majapHOCTH 18,8 19,6 23,7 19,6 23,7
nojaud OETOHHOHW CMecH
CO CTPEJIBI, M
8 | Haubompras rybuHa 11,8 14,6 16,2 14,6 16,2
nojaud OETOHHOM CMecH
CO CTPEJIBI, M
9 | Pasmepsl  MammHBEI B
TPAHCIIOPTHOM  TOJIOKE-
HHH, M:
— JIMHA, 9,1 8,615 10,837 8,615 10,837 | 12,556
— IIUPHHA, 2,5 2,5 2,5 2,5 2,48 2,65
— BBICOTA 3,6 3,82 3,85 3,82 3,85 3,78
10 | Macca aBToO€eTOHOHACOCA, T 18,2 17,84 19,3 17,84 19,3 21,72
11 | BeicoTa 3arpy3ku, M 1,35 1,35 1,35 1,35 1,35 1,25
12 | Mogaens 6a30B0ro MB 1824 | MB 1824 | MB 2024 | MB 1824 | MB 2024 KpA3-
aBTOMOOMIIS 250K
“MB - «Mepcenec-benmy

OnpenesieHue NPOU3BOAUTEILHOCTH
U 1000p 000pyAOBaHMs NI OETOHUPOBAHUS
OmnpenenseM MPOU3BOAUTEIBHOCTh O0OpYJOBaHUS ISl Tojadn Oe-

TOHHOMN CMECH:

_ Y5 3
HTp =AM /4,

rae Vs — 00beM OeToHa, KOTOPhIM moAaeTcs B onainyoky; 7' — BpeMs BbI-
MOJIHEHUs TIpolecca OCTOHUPOBAHUS (CM. pacueT 3axXBaTOK);

A — CMEHHOCTB padoT; t — NPOJIOJIKUTEIBHOCTh CMEHBI, t = 8 4acoB.
OrnpenensemM HEOOXO UMY HHTEHCUBHOCTb T10JIa4l OETOHHOW CMECH:

Ky 3
I, = 1 T M /4,
B

rne Ke — koahHUIMEeHT HEPaBHOMEPHOCTH TOJIaYM U YKIJIAJKH OCTOHHOM
cmecH, Ka = 1,2; Ky — k03(ppUILIMEHT HCIOIb30BaHUs MAIIKMH 10
Bpemenu, Ks = 0,9.
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[lo ompeneneHHON WHTEHCUBHOCTH MOJAYd MPUHUMAETCS 000pyI0-
BaHME JJIs Tojauu OETOHHOW cMmecu B onanyOky. IIpu mHTEHCHBHOCTH
nogaun 10 10 M3/4 pekoMeHIyeTCsa NCIONB30BaTh CXEMY «KpaH-OyHKEP»,
32 UCKIIFOYEHUEM TEX CIy4YaeB, KOrJa NPUMEHEHUE TaKOW CXeMbl OETOHU-
pPOBaHUS TEXHUYECKU HEBO3MOKHO. [Ipu OoJibllield HHTEHCUBHOCTH PEKO-
MEHyEeTCSl IPUMEHATh OETOHOHACOC.

OmnpenensgeM KOJIUYECTBO aBTOOETOHOHACOCOB [IJIsi CBOEBPEMEHHOM
nojiayu OETOHHOM CMECH:

I

T
Ng = n_:
OnpenesieHue XapaKTePUCTUK U KOJUYECTBA MAIIIMH,
TPAHCHOPTHPYIOIIMX OETOHHYI0 CMeCh HA 00beKT
BriOupaem MaiudHbl JJ11 JOCTaBKM OETOHHOM CMeCH C 3aBoja-
uzroroButens (mo taou. 2.12 — 2.15) ¢ yuétoMm AaIbHOCTH JOCTaBKHU Lip,
TUIA TOPOTH (MO 33JaHUI0), TOABUKHOCTH CMECH, BUAA BEAYLIEr0 MeXa-
HH3Ma, EMKOCTH U BBICOTHI 3aIPy3KH €r0 IPUEMHOr0 OyHKepa.
TaOmuna 2.12

JlonmycTuMble pacCTOSIHUS TPAHCIIOPTUPOBKU OETOHHOM cMecu

Bun nopoxnoro Ocaznka JlanbHOCTB TPAHCIOPTHPOBKH, KM
TOKPBITHUS U CPEAHSS KoIyca, AC ABB ABC
CKOpOCTh cM
TPaHCTIOPTHPOBAHHUS

Teepmoe acthanbToBoe u ac- 1-3 45 1 30 | 90 | 45 | be3 orpanuuenus | 120 | 100
(anbroberonHoe, 35 kM/u 4-6 30 | 20 | 60 | 30 100 | 80
7-9 22 | 25 | 40 | 20 80 | 60
10-14 | 10| — | 30 | 15 60 | 45
Msrkoe rpynToBOE, 15 KM/4 1-3 10| 7 | 20 | 12 90 | 70
4-6 715|156 70 | 50
7-9 51359 |5 50 | 40
10-144 | — | - | 7 | 4 40 | 30

Tabnuma 2.13
TexHnueckue XxapakKTepUCTUKH aBTOCAMOCBAJIOB

HaunmeHnoBanue En. | 3UJI 3UJI | KamA3 | KamA3 MA3 KpA3
TnoKazarens U3M. | 995 4502 11 55102 5549 25651
O6nem ky3oBa M 3 3,8 7,2 4.8 51 6
Yron nogpema Ky30Ba rpag. | 55 50 60 50 95 60
Bricota BhIrpy3ku M 1,1...1,2 1,6 1,3 1,2...1,4
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Tabnua 2.14
Texanyeckue XxapakKTepUCTUKH aBTOOETOHOBO30B

HaumenoBanue En. Mapka
mokKasareiist HU3M. Cb-113 | Cb-113m Cb-124 Cb-128 AB-132
BasoBas MALLIHA B 3UJ1 MA3 KamA3 KpA3 MA3
130/ 505 5511 6505 50A
O06beM Ky30Ba M 1,6 3 4 6 3,2
BricoTa BeITpY3KH M 1,6 1,6 1,2 1,53 1,25
Yros nogpema Ky30Ba rpa. 100 100 90 85 90

Tabmnura 2.15
Texandeckne XapakTepUCTUKH aBTOOETOHOCMECHTEIICH

HaumenoBanue En. Chb- Chb- Cb- Cb- AM- AM- Chb-
okasareJiei U3M. 69 92 159 127 6H 29H 132
MA3 KpA3 | KpA3 MA3
ba3oBas mammba — 503 KamA3 5511 257 258 999F
O0BEM TOTOBOI'O M 25 4 5 6 5 9 8
3ameca
BricoTa BeITpYy3KH M 1,4-1,6 mo 1,7

Ocanky konyca (OK) npuHSTh pH IPOU3BOACTBE PabOT C MOMOIIBIO
oetoHoHacoca — 9—14; npu cxeme «kpaH-OyHKep» — 2—7,

JlanbHOCTh TPAHCIIOPTUPOBKU Lp U TUI JOPOKHOTO MOKPHITUS OTPE-
JEJSIIOTCS 3aJaHUEM.

[To Tabn. 2.12 npuHUMaeM TUIl TPAHCHOPTUPYIOUIEH MAIIUHBI U CKO-
POCTh TPAHCTIOPTUPOBKH Vp, KM/U.

Bpewms ykiianku O€TOHHOW CMECH, IOCTaBIIsIEMOW OAHON MaIlIMHOM:

t Yop

Y T [ kP

q
Lpky?

rae Vi — 00beM TOTOBOrO 3ameca BbIOpaHHOM Mammubl (cM. Tabm. 2.13 — 2.15);

I, — MHTEHCUBHOCTH 101241 OETOHHOM CMeCH TIpU OETOHUPOBA-
T
HUM OeToHOHacocoM; Kk, — K0o3(Q(UIHEHT HCIONb30BAHUS

TpaHcnopTta 1o Bpemenu 0,85-0,92.

HpO}IOH)KI/ITeJII)HOCTB JOCTAaBKH B Hacax.
Lyp

Vep
rae Lyp — JadbHOCTh TPAaHCHOPTUPOBKU OCTOHHOM cMmecH (MO 3aJIaHulo);
Vep — CpeaHsis CKOPOCTh ABMIKEHHUS MamivHbI, kM/4. [Ipomon-
KUTEJIBHOCTh JIOCTaBKU OETOHHON CMECH U3 YCIOBUS lex:
th =ty — (ts +t, +1t,)9,
riae tex — Bpemsi cXBaThIBaHMS IleMeHTa (mpuHuMaeM 1,5 4); t; — mpool-
AKUTEILHOCTD 3arpy3ku Tpancroprta (0,2 4); t, — BpeMs pa3rpy3ku

1 _
th =
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tpancnopta (0,1 4); ty — Bpems ykinaaku OCTOHHON cMmecH, J0-
CTaBJIIEMOW OJJHOW MAIIIMHOU.
Pexxum moctaBKM OCTOHHOM CMeCH JOJDKEH COOTBETCTBOBATh HeEpa-
BECHCTRY:
ty < tf.
[TpoaoKUTENBHOCTS paboyero 1ukKia:

P _
ty =t,+

2-Lop
+ t,, 4.
Vep b>

Heo0xoanmoe KoanyecTBO TPAaHCIOPTHBIX MAIIIMH:

T
N = Mypety”

riae /1, — TpedyeMast IpOu3BOAUTEIHHOCTD.

Omnpenesienne XapakTepUCTUK U KOJIHYECTBA MALIIMH,
YILUIOTHAIOIIHUX 0eTOHHYI0 CMeCh
YrnorHeHue OETOHHON CMECH OCYIIECTBIIAETCS ITyOMHHBIMU BHOpa-
Topamu ciosiMu He 6osiee 0,3—0,5 M.
Tumn BuOparopa onpeaenseTcs 1o JiuHe padoueii yactu (Tadm. 2.16):
LB >he+ 0,05 M,
riae LB — nmuHa paGoueit wactu BuOparopa; Ne — TOMIIMHA YKIIaIbIBAEMOTO
ciost 6erona, he =0,3...0,5 m.
Tabnumna 2.16
TexHuueckre xapakTepuCTUKH
[JIyOMHHBIX 3JIEKTPOMEXaHUYECKUX BUOPATOPOB C TMOKUM BajIOM

Mapka BuOparopa
ITokazarenn UB- | UB- | UB- | CTII- | CTII- | BGN | BGN | BGN
75 | 113 | 116A | B36M | B50M 35 50 60
Pasmepsl  BuOpoHako-
HEYHMKA, MM:
— JUIAHA, 410 | 410 | 410 400 400 350 380 410
— TUaMeTp 28 38 51 36 36 48 56 65
Jlnuna Bana (pykasa), m | 3,0 | 3,0 3,0 5,0 5,0 5,0 5,0 5,0
45 | 45 4,5 - - - - -
6,0 | 6,0 6,0 - - - - -
Panuyc neiictBus, Mm 180 | 205 | 300 200 290 200 290 380
Macca o01mas, Kr 2121 28,6 | 305 14,2 15,7 12 14 15
Hamnpsokenue, B 36 | 36 36 36 36 42 42 42
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[IpoaykTUBHOCTH BUOpaTOpA:
_ 2 3
[l =60-m-h.- Ry - Ky, Mm/y,
rae Rs — paguyc aeiictBus BuOpartopa (cm. Tadma. 2.16); m=3,14; K, — ko-
3 OUIMEHT, YYUTHIBAIOIIUN TOJBM)XHOCTh OETOHHOW CMECH

(tabm. 2.17).
Ta0muna 2.17
3navyenue kodpduiuenrta Ky
[ToaBHKXHOCTH OETOHHOM CMECH, CM 0...2 6...8 10...12
3nauenue K, 1 1,4...1,5 1,8...2

OmnpenensemM HEOOXOAMMOE KOJIMUYECTBO BUOPATOPOB:
Ns = ITp/HB + 1, mr.

2.4. OnpenesieHue TPYA0EMKOCTH PadOT U COCTABA 3BEHbEB

Hcxonst u3 06beMOB pabOT, NPUHATHIX MEXaHU3MOB U METOJIOB IPO-
U3BOJICTBA PAOOT OMNPEAENAIOT WX TPYIJOEMKOCTb M COCTaB 3BEHBHEB
no EHuP (EgunbiM HOpMaM M paclieHKaM Ha CTPOUTENIbHbIE, MOHTaXKHbBIE
¥ PEMOHTHO-CTPOUTENIbHBIC paOOTHI).

B kanbKyJIsSIIuu 10KHBI OBITH OMPEIENICHbI TPYAOBBIE 3aTPAThl U 3a-
paboTHas 1utata pabodnMx Ha MPOU3BOJCTBO PAOOT MO KaXJAOMY MPOIIECCY,
a TaKk)Ke 10 BCEMY KOMILIEKCY pabOT MO BO3BEACHUIO 3aHUsI (COOPYKEHHUS).

Hanpumep, npu Bo3BeICHUH MOHOJIUTHBIX KOHCTPYKIIMHA B KaJIbKyJIsi-
IIUI0 BXOJISAT PaOOTHI:

— I10 yCTaHOBKE onaiayOKu (JI€COB, MOIMOCTEN);

— YCTaHOBKE Y MOHTaXy apMaTyphl;

— yKJIaJIKe OETOHHOM CMeCH;

— yX0jy 3a O€TOHOM;

— pacnanyOKe KOHCTPYKIIHM (pa30opKe JIecoB, MOAMOCTEN).

[lpu cocTaBliecHUW KaNbKYJISAIUKA TPYIOBBIX 3atpar (Tadn. 2.18)
JIOJDKHBI OBITH YYTEHBI BCE 3aTPaThl TPYy/Ia HE TOJBKO Ha OCHOBHBIC MPO-
Hecchl (HampuMmep, YCTPOMCTBO MOHOJIMTHBIX >KEJI€300€TOHHBIX KOH-
CTPYKIIMIi), HO ¥ Ha BCIIOMOTaTeIbHBIC TIPOIIECCHI U oniepanuu (mpuem Oe-
TOHHOM CMECH U JIp.).
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Tabmnura 2.18
Kanbkysitiust TpyIOBBIX 3aTpaT Ha OCHOBHBIC PaOOTHI

Ne O6ocHo- | HanmenoBanue | Ex. | O0bem Hopwa Tpyno- Ipyno- CoctaB
1/ BPEMEHH |  3aTpaThl, 3aTpaThl,
BaHUE pabot 3M. | pabot 3BEHa
Yeyr.-4 YeyT.-4 YeJT.~TH.
1 2 3 4 5 6 7 8 9

[Ipu pa3zpaboTke KanbKyJISIHUH;

B rpade 2 yxassiBaeTcs maparpad), HOMEp TaOIMUIbl U MyHKTa IO
EHwuP wmu ['ocynapcrBeHHbIe 3neMeHTHBIE cMeTHBIe HOpMbI (ITDCH), Ha
OCHOBaHUU KOTOPBIX NMPUHUMAETCS HOpMa BPEMEHHU Ha BBINOJHEHUE €U-
HUIIBI 00bEMa JAHHOTO BHUJ1a padoT.

B rpade 3 Tabauubl paboThl pEKOMEHIYETCS 3alUChIBATH B TEXHOJIO-
rU4ecKoM nopsiyike ¢ yuerom pyopukamuu EHuP (I'9CH).

B rpady 4 BeinuchiBaeTcs eAuHUIA 00beMa JAaHHOTO BUIa paldoT B
cootBercTBuu ¢ EHuP, 'OCH.

B rpady 5 3anuceiBarorcs 061ue 00beMbI IO OTIETIBHBIM BUIaM padoT.

B rpady 6 3anuceiBaroTCsi HOpMAaTHUBBI BPEMEHU Ha BHITIOJIHEHUE €11~
HUIIBI 00beMa paboT corniacHo EHuP, I'DCH.

B rpady 7 3anuceiBaioTcs JaHHBIE MO TPYJOEMKOCTHU BBINOJHEHHUS
paboT, KOTOpas ONPEAESIETCS YMHOXKEHUEM HOPMAaTHBA BPEMEHU HA 00b-
eM pabot (rp. 5 X rp. 6).

B rpady 8 3anuceiBatoTcs Tpyno3aTpatbl B CMEHY, KOTOPBIE OIpee-
JSIOTCSL ISJICHUEM TPYJ03aTpaT B 4Yejl.-4 Ha KOJIMYECTBO YAaCOB B CMEHY
(rp. 7/8 u).

B rpady 8 BeimuceiBaeTcs coctaB 3seHa mo EHuP.

Homenkinarypa npodeccuii, cnenuanbHOCTEN U KBaTUpUKAUN CTPO-
UTEIBHBIX pab0YMX yCTaHABIMBAETCS AEHCTBYIOMUM «EIUHBIM Tapu(HO-
KBAIM(PUKAIITMOHHBIM CHPABOYHUKOM palbOT U mpodeccuil pabounx, 3aHs-
ThIX B CTPOUTEILCTBE U Ha PEMOHTHO-CTpoUTeNbHBIX padoTax» (ETKC).
B ETKC npuBenenbl KBaIU(PUKAIMOHHBIE XapPaKTEPUCTUKU CTPOUTEIIb-
HBIX MPOGECCUii U CTICIIMATIBHOCTEH.

Ha ocHoBaHuu rpaduka npou3BoJICTBa padOT M000paHHBINA YUCIICH-
HO-KBaJIM(PUKAIIMOHHBIN COCTaB 3B€HbEB Oo(popmiisieM B Buze Tabdi. 2.19.
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Tabmnua 2.19

YucneHHO-KBaTU(PHUKAIIMOHHBIA COCTaB 3BEHbEB

Bun pabot

ITpodeccus |Paspsn

XapakTepucThka padoT

1. ApmarypHbie paOOThI

Apmatypumk| 4

['myThe apMaTypHOM CTal Ha MEXaHUYECKUX CTaH-
KaX MpU KOJIMYECTBE OTrMOOB Ha OJHOM CTEp)KHE
6omnee gyeTripex. COOpKka M yCTaHOBKA CETOK M TLIOC-
KHX KapkacoB maccoil 6osee 100 kr U IBOMHBIX ce-
Tok Maccou 10 100 xr. YcraHoBka apMaTypsl U3 OT-
JIETbHBIX CTEP’KHEM B MacCHUBax, MOJAKOJOHHUKAX,
KOJIOHHAX, CTeHaX W meperoponakax. IIpeasapurensb-
HOE HATSDKCHHE apMaTypHBIX CTEpXKHEW M IMyYKOB
CTEp)KHEH. YCTaHOBKa aHKEPHBIX OOJTOB M 3aKJIajl-
HBIX JIeTajlei B YCTaHABJIMBAE€Mbl€ KOHCTPYKIIHH.
BriBepka ycCTaHOBIEHHBIX CETOK M KapkacoB. Pas-
JIEJIKa apMaTyPHBIX BBIITYCKOB

ApMmarypmuk| 2

OuncTKka apMaTypHOH CTajd OT P>KaBUHUHBI U COPTH-
pPOBKa €€ 10 MapkaM M AuaMeTpaM. YKJIagka apma-
TypHOU cTanu B cremiaxu u wmradens. [lepeHocka
apMaTypbl 1 apMOKOHCTPYKIMH Bpy4HYyr0. Pa3morka
U BBITSTMBAHUE apMATypHOU CTallu pyyHBIMU Jiebe-
KaMH. BeinmpsimiieHue apmatypHou ctanu. Peska ap-
MaTypHOM CTaJIM HAa PYy4YHBIX CTaHKaX. ' HyTbe apma-
TYpHOH CTaqu Ha PYYHOM CTaHKE, BS3Ka IPOCTHIX
IUIOCKUX KapkacoB. CTpOIOBKa M CKJIaJAMpPOBAaHUE
apMaTypHbBIX KOHCTPYKIUH

2.5. PazpaGoTka rpaduka npousBojacTsa pador

['paduk mpouszBoACcTBa pabOT HA BHINOJIHEHUE KOMIUIEKCA padboT Mo

YCTPOUCTBY MOJA3eMHOM yacTH 3aaHus (tadn. 2.20) paspabarbiBacTcs Ha
OCHOBaHWU BBIOPAHHBIX METOJIOB BBHITIOJHEHUS OTICIBHBIX MPOIECCOB H
MOJICYUTAHHBIX B KAJIBKYJSIIUU 3aTpaT TpyJa (TPYIOEMKOCTH), a TaKXKe
3aIAHHOTO CpOKa padoT.

Tabnua 2.20
I'padux mpousBoacTBa paboT
3arpatsl
Ne | HammenoBanme En. O6bem Tpyna, < CocraB | PabGouune gam
/i pabor U3M. pabot YeL.-JTH. " 3Bena
HOpM | TUIaH 1] 2] 3
1 2 3 4 5 6 7 8 9
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Pacuer Tabnuiel rpaduka mpou3BOJCTBAa PadOT BBHIMOJIHSAETCS B Clle-
JyIOIIeH Mocae0BaTeIbHOCTH: HauMeHOBaHue pabot (rpada 2); eauHu-
1[I U3MEPEHUsS U 3HaUeHUs1 00beMOB (rpadsl 3 u 4); HOpMuUpyeMbIe 3aTpa-
Thl TpyJa B 4ei.-aH. (rpada 5) u coctaB 3BeHa (rpada 8) BHINHUCHIBAIOT
U3 KaJIbKYJISIUU.

KonuecTBO cMEH New B IEHB JUISI MEXaHU3UPOBAHHBIX PabOT MpUHKUMA-
€TCsl HE MEHEE JIBYX, a JIJIs pabOoT, BHIINOIHIEMBIX BPYUHYIO — OJTHA WJIU JBE.

[IpogoikutenbHOCTh T OTHENBbHBIX BUIOB padoT (Tpada 9) paccuu-
ThIBAaeTCs 110 (hopMyII€:

T = 3THopM
- ]
NyenMem
rae  3Tuopw (U€T.-IH.) — HOpPMHUpYEMbIE 3aTparTbl TpyJa B YeJL.-JH.

(cM. Taba. 2.20, rpada 5); Nuex — YKMCIO pabOUYUX B CMEHY

(cMm. Tabm. 2.20, rpada 8); New — KOJUYECTBO CMEH B [CHb.
[TonmyyeHHOE KOJIMYECTBO CMEH HEOOXOJUMO OKPYIJIUTh B MEHBIIYIO
CTOPOHY 1O OJHOW CMEHBI WJIU MOJycMeHbl (Hampumep, I’ = 3,2 cMEHBI,
TOrJa IJIAHUPYEMas MPOJOLKUTENbHOCTh Trmaw = 3 cMeHBbI). IIpaBuiib-
HOCTb OKPYIJICHUSI B MEHBIIYIO CTOPOHY MPOBEPSETCS ONPEACICHUEM KO-
3¢ duieHTa NepeBbITOIHEHUS HOPMATUBHON MPOAOTIKUTEIBHOCTH K,
KOTOPBIA MOET M3MEHSAThcA B mpenenax oT 1,0 mo 1,2 (B HEKOTOpBIX
ciydasix BO3MOXHBI kKojiebanus ot 0,95 no 1,5). Onpenensiercss Ha3BaH-
HBI  KOA(DPUIMEHT JeleHHeM HOPMATUBHON MPOJOIKUTEIHHOCTH

Ha IUIAaHUPYEMYIO IO popMmyJie:
_ 3Tuopm
Kt = S
IJIaH

[Inanupyemsie 3aTpaThl Tpyaa (cMm. tabdiu. 2.20, rpada 6) ompeaens-

10TCs 110 hopMyIIe:
3TrmaH - TnnaH'nqen ‘Nem, YEII.-TH.

Ha ocHOBaHMM pacueTHBIX JAHHBIX CTPOMUTCS TpauK MPOU3BOIACTBA
padoT Npu yCTPOMCTBE MOA3EMHON YacTu 37aHusl. B rpaduke yka3piBaroT-
Csl TOCJEAOBATEIbHOCTh BBIMIOJIHEHUS Pa0dOT, MX MPOJOJIKUTEILHOCTD
u B3auMHas yBsizka. Kaxmas pabota Ha rpaduke mzoOpaxkaercs: TUHUEH
(onMHApHOM, JTBOMHOM, TPOMHON — B 3aBUCHUMOCTHU OT KOJHUYECTBa pado-
YUX CMEH B CYTKHU; MYHKTHUPHOW JIMHUEW YKa3bIBAIOTCS PabOThI, IPOIOJI-
AKUTEIHLHOCTh KOTOPBIX JKECTKO 3aBsi3aHa C APYTMMHU paboTaMu, TOTJa Kak
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TPYJZ103aTpaThl HA HEE TOPa3/]0 MEHBIIE), Ha/l TUHUEH CIIeIyeT YKa3bIBaTh
KOJIMYECTBO pPabOUYMX, 3aHATHIX IPU BBIIIOJTHEHWHU JaHHOW pabOTHI.
Bce paboThel n0KHBI OBITH YBSI3aHBI MEXKJY COOOW MO CpoKaMm Havaia
u okoHuaHus. Hanmpumep, ykiajka OETOHHOM CMECH HE MOKET Ha4aThCs
paHee yCTaHOBKH OINayOKH U apMaTyphl.

[Ipu moctpoeHun rpaduka HEOOXOJAUMO CTPEMHUTHCS K MaKCHMallb-
HOMY COKPAILIEHUIO OOIIEro CPOKa 3a CYET YBEJIUUYECHUSI CMEHHOCTH U MaK-
CUMAJIbBHOTO COBMEILEHHUSI MO BPEMEHHU OTHEJbHBIX BUJIOB PadOT, HE
Hapyllas MpU STOM TEXHOJOTUYECKOM MOCIeA0BATEILHOCTH U Tpedo-
BaHUM OXPaHbI TPyJia.

2.6. OnpenesieHne OCHOBHBIX TEXHUKO-IKOHOMUYECKHX MOKAa3aTeJieil

TeXHUKO-PKOHOMHYECKHE IT0Ka3aTeIM PACCUUTHIBAIOTCS B KOHIIE
KypPCOBOTO MPOEKTa KaK PE3yJIbTAT MPOCKTHBIX PEIICHUN U XapaKTepu3y-
10T 3 PEKTUBHOCTH BEIOPAHHBIX METOA0B padoT:

V — 00bembl paboT, OepyTcst U3 CBOJHON BEJOMOCTH 00BEMOB PadOT
(M 1 GeTOHHBIX paboT);

T — IpOIOIDKUTEIBHOCT BBITIOJHEHUST paboT, ONpeeseTcs 1Mo rpa-
¢dbuky npousBojicTBa padoT (cM. Tadma. 2.20), oH.;

Y 3Twopw — CyYMMapHbIC HOPMHPYEMBIC 3aTpaThl TpyJa, 4es.-IH.
(cm. Tabm. 2.20, rpada 5);
> 3Twan — CyMMapHbIC IUIAHUPYEMBbIC 3aTpaThl TpyAa, 4ell.-IH.

(cm. Tabum. 2.20, rpada 6);

Buvip. — BpIpaboTKa Ha OJHOTO paboyero B JIeHb B HATYpaJbHOM BbI-
PaKEHHUH, ONPEACNACTCS OTASIBHO ISl OCTOHHBIX PadOT 1Mo opMmyIie:

Boip. = V/Y 3Tupan, M3/9en.-nu.,

rae V — 00beM 6eTOHHBIX paboT, M°.

Cpenuuil Knn BBIYUCIISIETCS KaK CpelHee apu(pMeTHUYecKoe MO BCEM
BugaM paboT (cMm. Tadi. 2.20, rpada 7).

3aTpaThl Tpya Ha €IUHUIy 00beMa, M°, — BeIMYHHa, 0OpaTHAas BbI-
paboTke, BbruKcisgeTcs Kak 1/Buwip.

[TojscunTaHHbIlE TEXHUKO-3KOHOMHUYECKHUE II0KA3ATEIU 3aHOCATCS
B Ta01. 2.21.
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Tabmnura 2.21
TexXHUKO-PKOHOMHUYECKUE TI0KA3ATEIIU

HaumenoBanue En. uzm. ITokazaTenn
O6beM pabor M
CymMmapHbIe HOpMHAPYEMBIE 3aTpaThl TpyAa Yyes1.-IH.
CymMMapHbIe TUTAaHUPYEMbIC 3aTpaThl TPyIa yes.-IH.
[Tpo 10 KUTEIIBHOCTE PabOT JTH.
BripaboTka Ha YeoBeKka B JCHb M>/de.-IH.
B HATypaJIbHOM BBIPOKCHUU
CpenHuit Kny —
3aTpathl TpyJa Ha €UHUIY 0ObeMa Yes.-H./M°

2.7. KoHTPOoJIb KaYyecTBAa U MPHMEeMKA BbINOJHEHHBIX padoT

B pasnene «TpeboBanus k kauecTBY pabOT» NPUBOAST MaTEpHAIIbI IO
ONEPALIMOHHOMY KOHTPOJIIO BBIMOJHEHUS OMNaayOOYHBIX WM apMaTypHBIX
paboT U ykiaaKke OETOHHOW CMECH, a TaKXKe 10 MPUEMOYHOMY KOHTPOIIIO
KauecTBa paboOT roToBoi mNpoaykiuu. OCBUIAETEIHCTBOBAHHE KauecTBa
npoBoaiaT Ha ocHoBanuu Tpebomanuii CII 70.13330.2012, pe3ynbTaThl
KOHTPOJISI MPUBOJAT B popme Tadd. 2.22.

TaOmuna 2.22
TpebGoBanus npu MPUEMOYHOM KOHTPOJIE

[Tapametp [IpenenbHbie OTKIOHEHUS, MM | KoHTpoms (MeToa, 00beMm,
BU/JI PETUCTPALIUN)

2.8. TexHuka 6e30MaCHOCTH NMPH MPOU3BOACTBE OETOHHBIX PadoT

B ngannom paspene, B coorBerctBuu co CHull 12-03-2001
u CHull 12-04-2002, npuBOAsAT OCHOBHBIC MpaBujia 0€30MaCHOTO MPOU3-
BOJICTBAa palOT M 3KCIUIyaTallud CTPOUTEIbHBIX MAIIWH, MEXaHU3MOB U
000OpyIOBaHMsI, PYYHBIX MEXaHM3UPOBAHHBIX M SJICKTPUPHUIIUPOBAHHBIX
WHCTPYMEHTOB, a TaK)K€ CBEJICHUS MO O€30MaCHOMY BBHITIOJIHCHUIO OTaITy-
OOUYHBIX, apMATyPHBIX U OETOHHBIX PAOOT.

Oco60e BHUMaHUE CIIeAYeT YACIUTh CJICIYIONINM BOIIPOCAM:

— ABUKEHUE U PACIOJIOKEHNE MAIlIMH BOJIM3U OTKOCOB BBIEMOK;
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— TIepeMeIIeHUE 3arpyKEHHON WA IMMOPOXKHEH 0aJibu;

— oOecIieueHNe YyCJIOBUH, MCKITIOUYAIOIIUX BO3MOXKHOCTH MOPAKECHUS
pabo4ux SIEKTPUYECKUM TOKOM IIPH MPOU3BOJICTBE AJIECKTPOCBAPOUYHBIX
paboT u BUOpUPOBAHUU OETOHHOMN CMECH,

— OTIaCHBIE 30HBI.

OnpeneneHue rpaHuI ONMACHbIX 30H PA0OTHI KPAHOB

Ilepen HayagoM pabOT KpaHOB U MOJbEMHHKOB HEOOXOJAMMO BBIJIE-
JIUTh OIACHBbIE 30HBI, B MPEJAEIaX KOTOPHIX MOCTOSIHHO JEHCTBYIOT WIIH
MOTYT JIEMCTBOBATh OIMAacHbIC (haKTOPHI, CBSI3aHHBIC WJIM HE CBS3aHHBIC
C XapaKTEepPOM BBITIOJIHEHHUS PadoT.

['paHuIbl onacHbIX 30H B MECTax, HaJ KOTOPHIMU MPOUCXOAUT Tepe-
MEILIEHHE TPY30B KpaHaMHM, BKJIFOYAIOT B ce0s1 30HY 0OCIyKMBaHUS KpaHa,
MOJIOBMHY HaApy>XKHOTO HaWMEHBIIEro radapura IepeMeIiaeMoro rpysa
c nmpuOaBJIeHUEM MUHMMAJIbLHOT'O PACCTOSHMS OTJIeTa rpy3a IpH ero maje-
HUM, a Takke HauOOoJbIIero rabapuTHOrO pa3Mepa IepeMeIacMoro
(mamarorero) rpysa (puc. 2.28).

['panunia 30HBI OOCITYy)KUBaHUSI OAlIEHHBIX KPaHOB OIpEACIsAeTCs
MaKCUMAaJIbHBIM BbLIETOM CTpeibl (lver) Ha ydacTke MEXIy KpalHUMH
CTOSTHKaMHU KpaHa Ha PeJIbCOBOM KPAaHOBOM ITYTH.
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Puc. 2.28. OCHOBHBIE COCTABIISAIOIINE JIEMEHTHI IPU ONPENEIEHUN
0e30macHON MPUBA3KUA KpaHa U OMACHBIX 30H €ro paboThI:
1 — mogBpeMHBINA KpaH; 2 — MOJHUMAEMBIH TPY3;
3 — orpaxIeHUe CTPOUTENLHOM MIOIIAAKU
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MunumanpHoe paccTosare otiiera rpy3a (lor) Ipu ero Bo3MOXKHOM
MaJICHUY 3aBUCHUT OT BBICOTHI €T0 TOIbeMa. 3a BRICOTY BO3MOYKHOTO Tajie-
Hus rpys3a (hyp) npuHEMaeTcs paccTOSHHME OT HMOBEPXHOCTH 3eMIIH (WM
TUTOITIA/IKH, JIJISI KOTOPOU OTIpeeNsIeTCsl TPaHMIla OTIaCHOM 30HBI) 710 HU3A
rpy3a, MOJBEIICHHOTO Ha TPY30MOABEMHOM MPHUCIOCOOICHUHN (CTpOT,
TpaBepca u T. II.).

Takum 06pa3om, rpaHUIa ONTACHON 30HBI PAOOTHI KpaHa OINpeesIeT-
cs 1o hopMmyiie:

Loy = 10% 4+ 0,5 15" + Loy, + 15,
lnglax

K o o
rie L.", — pasMep omacHO# 30HBI PabOTHI KpaHa, M; — MAaKCHUMAaJIbHBIN

BBUIET CTpenbl kpana, M; 0,5 [[3"'— monoBMHa MHHMMANBHOTO

rabapuTta rpy3a, M; lors — MUHEIMaJIbHOE PacCTOSTHUE BO3MOKHO-
ro OTiIeTa rpysa, ImepeMeniacMoro KpaHom, NMpU €ro MaJCHHUH
(onpenensiercs mo CHull 12-03-2001, cm. Tabn. 2.23); [[p* —

MaKCHUMaJIbHBIN TabapuT rpysa, M.
TaOmuna 2.23
MuHuMaIbHOE PAcCTOSTHUE OTJIETa Tpy3a IPH €ro MajacHuu

BricoTa BO3MOXKHOTO MuHHMaJIbHOE PACCTOSIHHUE OTJIeTa Tpy3a (IpeaMeTa), M
najieHus rpysa
nepeMeniaeMoro KpaHoMm MaJAI0IIEro CO 3/IaHUs

(npeamera), M

10 10 4 3,5

10 20 7 5

1o 70 10 7

10 120 15 10

10 200 20 15

10 300 25 20

110 450 30 25

Ilpumeuanue. Ilpun TPOMEXKYTOUHBIX 3HAYEHUSIX BBICOTHI BO3MOKHOTO MaJCHUS
rpy30B (MMPEeIMETOB) MUHUMAILHOE PACCTOSIHUE UX OTJIETa IOMYCKAeTCs ONMPEesaTh Me-
TOJIOM UHTEPIOJIALNY.

Ha rpanunax 30H MOCTOSIHHO JEUCTBYIOIIMX OIACHBIX IIPOU3BOJ-
CTBEHHBIX (DAaKTOPOB JOJKHBI OBITh YCTAHOBJICHBI MPEIOXPAHUTEIbHBIC
3alMTHBIE OTPAXKICHHUS, HA TPAHULAX 30H MOTCHUIHUAIBHO OIACHBIX MPOU3-

BOJICTBEHHBIX (DAKTOPOB — CUTHAJILHBIE OTPAXKICHUS U 3HAKK 0€30MMaCHOCTH.
['panuily onmacHoOW 30HbI 0003HAYAIOT HA MECTHOCTH 3HaKaMH (B COOTBET-
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ctBuu ¢ PJ] 11-06-2007), npeaynpexaamomuMu 0 paboTe KpaHa. 3HAKH
YCTAHABJIMBAIOTCSI W3 pacuyeTa BUIUMOCTU TPAHUIIBI OIMACHOW 30HHBI,
B TEMHO€ BPEMs CYTOK OHM JIOJKHBI ObITh OCBEICHBI. 3HAKW yCTaHABJIM-
BAIOTCSl Ha 3aKPEIJICHHBIX CTOMKax MJis MPEIOTBPAICHUS] OMACHBIX IO-
CJICJICTBUM OT UX MAJACHUS MPU MTPOXOJIE JTOJEH U MEPEABUKEHUN TEXHUKHU.

Ha rpanune omacHOM 30HBI B MECTax BO3MOKHOTO MPOXOJIA JIOACH
(moporv U MemexoAHbIe JOPOKKH) YCTAaHABIMBAIOTCA 3HAKU, MPEAyNpe-
YKIaroIme o padboTe KpaHa.

Mecta BpeMEHHOIO0 WM IMOCTOSHHOTO HAaXOXJICHHUS paOOTaroIIEro
(caHUTapHO-OBITOBBIC TTOMEIIECHUS, MECTA OTAbIXA M IMIPOXOIBI JJIS JIFOICH )
IIPpU YCTPOMCTBE U COACPKAHUU MPOU3BOJACTBEHHBIX TEPPUTOPHUNA, ydaCT-
KOB pabOT JOJKHBI pacroiaraTtbCs 3a MpeiesiaMu OMacHbBIX 30H.
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HPUJIOXKEHUSA

[Tpunoxenue A

BAPUAHTBI 3AJIAHUS
Ta6muma Al
Pa3Mepbl MOHOJIUTHBIX K€J1€300€TOHHBIX (DyHIaMeHTOB cepun 1.412
Pa3mep cTyneHel IMTHOM 4acTH, M Bricota Gpynnamenra, m bykBeHHbIH
B BixCixher 1518 [24]30 | 36 | 42 | mumexc
apuaHt
nepBas BTOpast TPEThsL O6nem Getona, M° HMI:;)ﬁ;p
1 2 3 4 5[ 6[7] 8] 9 |10 11
Kononna ceuennem 0,4x0,4 M, moakonoHHUK momaapo cedenus 0,9x0,9 M, riy- | OA
Ouna crakana 0,8 M
1 1,5%1,5%0,3 143 1,47 12,16 | 3,13 | 3,13 | 3,61 1-6
2 1,8x1,5%0,3 1,56 1,80 |2,29 | 3,26 | 3,26 | 3,75 7-12
3 1,8x1,5%0,45 B B 1,84 12,09 12,57 | 3,54 | 354 | 4,03 13-18
4 2,1x1,5%0,45 2,05 (2,29 2,78 | 3,75 | 3,75 | 4,23 19-24
5 2,4%1,5%0,3 |1,8%1,5%0,3 2,40 |2,64 (3,13 | 4,10 | 4,10 | 4,58 25-30
6 2,4x1,8%0,3 |1,8%x1,8%0,3 2,78 [3,02 |3,50 | 4,48 | 4,48 | 4,96 31-36
7 2,7x1,8x0,3 |1,8x1,8x0,3 - 2,94 13,18 (3,67 | 464 | 4,64 | 512 37-42
8 3,0x1,8%0,3 |2,1x1,8%0,3 3,26 {3,950 3,99 | 496 | 4,96 | 545 43-48
9 3,0x2,1x0,3 |2,1x1,5%0,3 3,34 13,59 (4,07 | 5,04 | 504 | 553 49-54
10 [3,0x2,4x0,3 (2,1x1,5%0,3 - 3,61 [3,86 (4,34 | 531 | 531 | 5,80 55-60
11 [3,3x2,4x0,3 (2,1x1,5%0,3 3,83 4,07 |4,56 | 553 | 5,53 | 6,02 61-66
12 13,3x2,4x0,3 (2,4x1,8x0,3|1,5%1,8x0,3 |4,75 |4,99 5,48 | 596 | 6,45 | 6,93 67-72
13 |3,6x2,4x0,3 |2,7x1,8%0,3|1,8x1,8x0,3 |5,29 |5,53 |6,02 | 6,50 | 6,99 | 7,47 73-78
14 ]3,6%2,7x0,3 |2,7x1,8%0,3|1,8x1,5%x0,3 |5,69 |5,94 |6,42 | 691 | 7,39 | 7,88 79-84
15 4,2x2,7x0,3 (3,0x2,1x0,3|2,1x1,5x0,3 |6,50 (6,74 |7,23 | 7,72 | 8,20 | 8,69 85-90
16 [4,2x3,0x0,3 (3,0x2,1x0,3|2,1x1,5x0,3 |6,88 |7,12 |7,61 | 8,10 | 858 | 9,07 91-96
17 |4,8x3,0x0,3 |3,6x2,1x0,3|2,4x1,5%0,45|8,35 8,59 |9,08 | 9,57 10,05 [10,54 | 97-102
Komnonna cegernem 0,6x0,4 1 0,5 M, TOAKOTOHHMK IUIOIMAABI0 ceueHns 1,2X1,2 M, OE
rny6una crakana 0,8 u 0,9 m
18 |2,1x1,5%0,45 2,57 3,00 [3,86 | 4,73 | 559 | 6,45 1-6
19  [2,4x1,5%0,45 - - 2,77 |3,20 |4,06 | 493 | 5,79 | 6,66 7-12
20 |2,4x1,8x0,45 3,09 1352 (439 | 525 | 6,12 | 6,98 13-18
21 |2,7x1,8x0,3 |2,1x1,8x0,3 3,52 [3,96 (4,82 | 568 | 6,55 | 7,41 19-24
22 |3,0x1,8x0,3 |2,4x1,8x0,3 - 3,85 (4,28 |514 | 6,01 | 6,87 | 7,74 25-30
23 [3,0x2,1x0,3 |2,4x2,1x0,3 4,34 14,77 |5,63 | 6,49 | 7,36 | 8,22 31-36
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Oxonyanue T1adm. Al

1 2 3 4 5 6 7 8 9 10 11

24 13,0x2,4x0,3 |2,4%1,8%0,3 4,39 14,82 568 | 6,55 | 7,41 | 8,28 3742
25 |3,3x2,4x0,3 [2,4x1,8%0,3 4,60 |5,04 |590 | 6,76 | 7,63 | 8,49 43-48
26 |3,6x2,4x0,3 [2,7x1,8x0,3 B 498 |542 (6,28 | 7,14 | 8,01 | 8,87 49-54
27  13,6%2,7x0,3 |2,7%2,1x0,3 555 1598 16,85 | 7,71 | 8,57 | 9,44 55-60
28  [3,3x2.4x0,3 |2,7x1,8x0,3 |1,8x1,8%0,3 (5,31 |5,74 6,60 | 7,47 | 8,33 | 9,20 61-66
29  [3,6x2,4x03 |2,7x1,8%0,3 |1,8x1,8x0,3 |5,52 |5,96 [6,82 | 7,86 | 8,55 | 9,41 6772
30 |3,6x2,7x0,3 |2,7x2,1x0,3 {1,8x2,1x0,3 |6,25 (6,68 |7,55 | 8,41 | 9,28 |10,14 73-78
31 |4,2x2,7x0,3 |3,3%2,1x0,3|2,4x2,1x0,3 |7,49 |7,93 8,79 | 9,65 10,52 |11,38 79-84

Komnonna ceuennem 0,8%0,4 1 0,5 M, IOAKOJOHHMK IIIOINAABI0 ceueHus 1,5%1,2 M, OB
rybuna crakana 0,9 m

32 |3,0x1,8%0,3 |2,1x1,8x0,3 402|456 |564| 6,72 | 7,80 | 8,88 1-6

33 [3,0%2,1x0,3 |2,4x1,8%0,3 - 450504 |6,12| 7,20 | 8,28 | 9,36 7-12
34 |3,0x2,4x0,3 |2,4x1,8%0,3 456510|6,18| 7,26 | 8,34 | 9,42 13-18
35  [3,3x2,4x0,3 |2,7x1,8%0,3 4935471655 7,63 | 8,71 | 9,79 19-24
36 |3,6%x2,4x0,3 |2,7x1,8%0,3 B 5151569 (6,77 | 7,85 | 8,93 |10,01 25-30
37 |3,6%2,7x0,3 |2,7x2,1x0,3 57216,26 7,34 | 8,42 | 9,50 |10,58 37-42
38  [3,6x2,4x0,3 |2,7x1,8x0,3{2,1x1,8x0,3 | 5,74 6,28 | 7,36 | 8,44 | 9,52 |10,60 31-36
39  |3,6%2,7x0,3 |2,7x2,1x0,3{2,1x2,1x0,3 |6,50|7,04|8,12| 9,20 [10,28 |11,36 43-48
40 |4,2x2,7x0,3 |3,1x2,1x0,3|2,4x2,1x0,3 |7,55(8,09|9,17 (10,25 |11,33 |12,41 49-54
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Ta0muma A2
PazMepsl cTpouTENbHOM MIIOIIAAKH

L

Bapuanr a 1 I>
1 6 36 6 6 - - -
2 6 42 6 6 6 — -
3 6 48 6 6 6 6 -
4 6 54 6 6 6 6 6
5 6 60 12 12 12 12 12
6 6 66 18 18 18 18 18
7 6 72 24 6 6 6 6
8 6 78 6 6 6 6 12
9 6 84 6 6 12 24 18
10 6 96 6 12 6 12 12
11 6 90 24 6 6 12 24
12 6 78 18 6 12 18 -
13 6 84 12 6 6 6 12
14 12 36 18 18 24 6 12
15 12 48 24 18 18 24 -
16 12 48 18 6 6 12 18
17 12 60 6 12 6 6 12
18 12 60 6 18 12 18 6
19 12 72 24 24 - - -
20 12 72 6 6 12 18 24
21 12 72 24 6 18 12 12
22 12 84 6 18 6 6 12
23 12 84 12 6 6 18 24
24 12 96 18 12 6 6 12
25 6 36 — 6 6 12 6
26 6 42 — 6 6 6 24
27 6 48 6 6 6 24 18
28 6 54 6 24 12 18 12
29 6 60 12 18 18 6 18
30 6 66 18 12 6 6 24
31 6 72 6 18 6 12 18
32 6 78 6 24 12 - 6
33 12 84 24 18 24 12 12
34 12 54 12 6 18 18 12
35 12 60 — 6 6 6 -
36 12 66 — 6 6 18 18
37 12 72 24 6 12 6 12
38 12 78 24 24 12 6 6
39 12 42 12 12 12 12 -
40 12 48 6 6 12 18 24
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Tabmuia A3

I[OHOJIHI/ITGJ'IBHBIG JAaHHBIC JJIs1 BApUAHTOB 3a1dHHA

JlanbHOCTD Huametp
Tpancnop- | KomuuecTtBo pabounx Tun
Bapuant | TunrpyHra | THpOBaHMS | KPaHOBBIX CTEpIKHEU aBTOMOOMJIbHBIX

OeToHHOI IIUKJIOB apMartypel, J0por

CMECH, KM MM
1 cymnech 3 6 10 acanproBoe
2 CYTJIMHOK 5 7 12 MSITKOE TPYHTOBOE
3 TJIMHA 7 8 14 actharbTOBOEC
4 TIECOK 10 9 16 MSTKOE TPYHTOBOE
5 cymnech 13 6 10 acanproBoe
6 CYTJIUHOK 15 7 12 MSITKOE TPYHTOBOE
7 TJIMHA 18 8 14 actharbToBOEC
8 MEeCOK 20 9 16 MSTKOE€ TPYHTOBOE
9 CyIech 3 6 10 acthanbTOBOE
10 CYTJIUHOK 5 7 12 MSITKOE TPYHTOBOE
11 TJIMHA 7 8 14 actharbToBOEC
12 MEeCOK 10 9 16 MSTKOE TPYHTOBOE
13 CyIech 13 6 10 acthanbTOBOE
14 CYIJIMHOK 15 7 12 MSATKO€ TPYHTOBOE
15 TJIMHA 18 8 14 actharbToBOEC
16 MEeCOK 20 9 16 MSTKOE TPYHTOBOE
17 CyIech 3 6 10 acthanbTOBOE
18 CYTJIUHOK 5 7 12 MSITKOE TPYHTOBOE
19 TJIMHA 7 8 14 acanbroBoE
20 MIECOK 10 9 16 MSTKOE TPYHTOBOE
21 CyIech 13 6 10 ac(anabToBOE
22 CYTJTUHOK 15 7 12 MSITKOE TPYHTOBOE
23 TJIMHA 18 8 14 actharbToBOEC
24 MIECOK 20 9 16 MSTKOE TPYHTOBOE
25 CyIech 3 6 10 ac(anabToBOE
26 CYTJTUHOK 5 7 12 MSITKOE TPYHTOBOE
27 TJIMHA 7 8 14 acanbToBoe
28 MIECOK 10 9 16 MSTKOE TPYHTOBOE
29 CyIech 13 6 10 ac(anabToBOE
30 CYTJIMHOK 15 7 12 MSTKOE TPYHTOBOE
31 TJIMHA 18 8 14 acthabToBOEC
32 MECOK 20 9 16 MSITKOE TPYHTOBOE
33 CyIech 3 6 10 ac(anabToBOE
34 CYTJTUHOK 5 7 12 MSTKOE TPYHTOBOE
35 TJIMHA 7 8 14 acthanbTOBOE
36 MECOK 10 9 16 MSITKOE TPYHTOBOE
37 cyrech 13 6 10 ac(aabToBOE
38 CYTJIMHOK 15 7 12 MSTKOE TPYHTOBOE
39 TJTMHA 18 8 14 acthanbTOBOE
40 MECOK 20 9 16 MSITKOE TPYHTOBOE
IIpumeyanue:

Mapxka (kacc) 6etona ans 6eTonHoi nmoarotosku — M100 (B7,5);

Mapxka (kacc) 6etona ans pynaamentoB — M350 (B25);

CTpouTensCcTBO NPOU3BOAUTCS B JIETHUIA IEPHOJ] BpEMEHH, TeMIeparypa Bo3ayxa — 18-25 °C.
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[Ipunoxenue b

KATAJIOI 9JIEMEHTOB OITAJTYBKH FRAMAX Xlife (®DOKA)

Macca
Pa3mepsr
HaumeHoBaHue 37IeMEHTa M 3CKH3 3JIEMEHTA, HasHauenue
3JIeMEHTA
KT
1 2 3 4
Framax Xlife-Uni-Element (yausepcanbupiit) | 0,90x2,70 m 148,0 dopmoobpaszyro-
0,90x1,35m 79,3 L€ DIIEMEHTHI
0,90%0,90 m 63,0 — IIATHI IS

0,90x3,30 m 182,6 OCTOHMPOBAHUS
1,20%2,70 m 225,8 MOHOJIMTHBIX
1,20%1,35 M 116,7 KOHCTPYKIIHUi
1,20x0,90 m 91,5
1,20x3,30 m 276,7

1,35%2,70 m 210,0 dopmoobpasyro-
0,90x2,70 m 126,5 II1E DJIEMEHTHI

0,60%2,70 m 91,5 — IUTHI I
0,45%2,70 m 71,7 OeTOHHPOBAHUS
0,30x2,70 m 61,5 MOHOJUTHBIX

1,35%1,35 m 106,3 KOHCTPYKIUi
0,90x1,35 m 68,5
0,60x1,35 m 50,5
0,45x1,35 m 41,0
0,30x1,35 M 31,8
1,35%3,30 m 259,3
0,90x3,30 m 154,5
0,60x3,30 m 114,7
0,45x3,30 M 97,9
0,30x3,30 m 78,5
0,55%x2,70 m 87,0
0,55x1,35m 46,5
0,55%3,30 m 107,5

Framax ObicTpoIefiCTBYOMIEE 3aKMMHOE - 3,3 Jlnst coenquHeHUs
npucnocobienne RU IUTOB MEXKIY
coboii
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[TIponomkenne npui. b

1

3

4

Framax yHuBepcanbHOE 3aXKHMHOE
npucnocobeHne

58

Jlns coemMHEHUS
IIMTOB M COEIH-
HEHUS IUTOB

C HapaIlMBaHUEM

Framax npuronsemoe 3a)XuMHOE
npucnocobieHue

53

Jlns coemMHEeHUs
IIMTOB M COEIH-
HCHHUS IIUTOB

C HapaIlMBAHUEM

0,60 m
0,90 m
1,50 m

6,6
10,6
16,8

Jlns coemMHEeHUs
IIMTOB M COEIH-
HCHHUS IIUTOB

C HapaIlMBAHUEM
C BO3MOXHOCTBIO
KOMIICHCAIIUU

Framax 3axxumuoi kaud R

(

0,20

Jlnst obecrieueHus
cOOpKH TIUTOB
onamy0OKu B yriax

Framax xonuueckuii 0ont RA 7,5

5

0,34

Jlnst obecrieueHus
cOOpKH NIUTOB
onamy0OKu B yriax

Framax onopnas minta

6/15

0,80

Jlnst obecrieueHus
cOOpKH NIUTOB
onanyOKH B yriax

Framax yHuBepcaiabHbIid COEIMHUTETD

v

10-16 cm

0,60

Jlnst obecrieueHus
cOOpKH NIUTOB
onanyOKH B yriax
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[TIponomkenne npui. b

1 2 3 4

Framax yHuBepcanabHbIA COeTUHUTED 10-25 cm 0,69 Jlns obecreueHus
cOOpKH IUTOB
omanyOKH B yriax

- 12,5 [Tomxmoctu mist
OETOHMPOBAHUS
C OTIENbHBIMH
KOHCOJIAIMU:
mupuHa: 103 cm,
BbICOTA: 185 cM.
[Iepuna B xoM-
TJIEKTE

— 29,1 [ToamocTu s
OETOHMPOBAHUS

C OTJIEJBHBIMH
KOHCOJISIMH.
qmHa: 115-175 cm,
BhIcOTa: 112 cMm.

- 0,27 Jlnst KpenneHus
KapKacHo! TpyOku
K KOHCOJIU

- 10,6 TpancnoptupoBka
3JIEMEHTOB
onamyOku

Kapkacuas tpyOxa 48,3 Mm 0,50 m 1,7 [Tepuna

1,00 m 3,6 JUIA TOIMOCTEN
1,50 m 54
2,00 m 7,2
2,50 M 9,0
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[TIponomkenne npui. b

3

4

XomyT 48 MM

50

0,84

Kpennenue
HIIEMEHTOB
MTOAMOCTEN

Framax tpancnoptHsii nanen SkH

S

1,9

Tpancnoptuposka
IUTOB

Framax ynopHblii yronok ajis ankepa

ES

1,4

JlononuutensHoe
KpeIuieH:e
TIPOTHUBOMOJIOKHBIX
IIUTOB OMAIyOKH
TMOBEPXY CTyIHEHeH

Frami dyH1aMeHTHBIH 3aKUM

9cMm

1,6

JloOJHUTENBHOE
KpeIieHHe
HPOTHBOMOIOKHBIX
IIUTOB OMATyOKH
TIOHU3Y CTyNEHEN

Framax 3axxumuoii 00717

4-8 cm

0,39

Kpennenune
3JIEMEHTOB
onanyoku

Doka nepdonenra 50x2,0 mm

25 M

17,0

JIOTOTHUTENBHOE
KpeIieHue
IPOTUBOIOIOKHBIX
IIUTOB OMANyOKH
MIOHU3Y CTYIIEHEH

15-25 cm
25-35 cm

39
4,2

JloToTHUTENBHOE
KpeIUIeHue
HPOTUBOIOIOKHBIX
IUTOB OMANyOKH
MIOBEPXY CTYIIEHEN
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Okonuanue npui. b

1 2 3 4
Monotec komOuHMpoBaHHas raika 15,0 - 5,2 JlomoIHUTENBbHOE
Framax KpeIJICHHE

TIPOTUBOTOJIOKHBIX
IIUTOB ONaIyOKH
TIOBEPXY CTyIEHEH

Monotec ankepHas raiika 15,0 Framax - 2,7 JlomoIHUTENBbHOE
- KpeTUICHHE
TIPOTHBOTIOOMKHBIX
IUTOB ONaTyOKu
TIOBEPXY CTYIEHEH

Framax mpo0Oxa-3ariymika R24,5 0,003 | 3armymka
AHKEPHBIX
OTBEPCTHUI
B I[UTaX OnanyoKu
Framax MOHTaXHBIH pbruar - 42 Jlnsa MoHTaxa
ﬁﬁf%fﬁfféﬁ%%éﬁ%ﬁ onazyOi
Framax BHENIHSS yTa0Bas 4acTh 1,35 M 55 Coequnenue

IMTOB B IPAMOM

Crakanoo0Opa3oBatelb - 91 O6pa3zoBanue

CTaKaHa

I
JJIs1 KOJIOHHBI
B ITOJAKOJIOHHUKE
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