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K BBIBOPY ITPOEKTHOV MOIITHOCTU ITPEIIIPUATUN
110 ITPOM3BOJICTBY BETOHHBIX CMECEN

C.JK. Bazumosa

MpuBeAeH aHanU3 NPOEKTHbLIX PELIEHUI AN BbIGOpa NPOEKTHOW MOLLHOCTM NPEANPUATUIIA MO NPon3BOACTBY be-

TOHHbIX CMecel.

Knoyeseole crnosa: p.ByXCTa,D.VIIZHOE NnpoeKTnpoBaHne; pa60qaﬂ AOKYMeHTauuaA; TeXHNKO-2KOHOMUYeCKne nokKasa-

TeNWN; CTaTUCTUYECKNE OaHHbIE; 3aTpaTbl.

Jlo HacTOsIIEro BpEeMEHH, COIIACHO CIIO-
JKUBIICHCST TPaKTHKE, IPOIECC MPOSKTHPOBAHMUS
MPEANPHUATHA 10 TIPOM3BOACTBY CTPOUTEIHHBIX
MaTepuayioB U H3JCNIUH PEerIaMEeHTUPYETCS PsioM
PYKOBOISIIIINX, METOJMYECKUX H HOPMATUBHBIX JIO-
KyMEHTOB.

B coorBeTcTBUM C OTpacJIeBbIMHU, BEIOM-
CTBEHHBIMH TOJIOKCHUSIMA U HOPMATHBHBIMH aK-
TaMH TIPOIIECC TPOCKTUPOBAHUS pa3[ensieTcs Ha
2-3 craguu B 3aBUCHUMOCTH OT IIPOU3BOJCTBEHHOM
MOITHOCTH, CIIOKHOCTH W 3HAYAMOCTU OOBEKTOB
MPOSKTUPOBaHMS (KOMOWHAT, 3aBOJI, 1I€X, YCTaHOB-
Ka 10 NpOU3BOACTBY CTPOUTCIIbHBIX MAaTCpPUAJIOB 1
W3JICTIHH).

[lpn nByXcTamuitHOM MPOEKTUPOBAHUH CHAYa-
J1a pa3pabarbIBaeTCs MPOEKT, COCTAB KOTOPOTO aHa-
JOTWYEH COCTaBy paboyero mpoekra 0e3 JHIIHeH
Jeranu3anuu. J[ByxcraauilHO€ TNPOEKTHUPOBAHUE
OGI)II{HO TNPUMCHACTCA 11 YHUKAJIbHBIX W CJIOXK-
HBIX 00BEKTOB, I1e TpeOyeTcsl MPUMEHEHNUE HOBBIX
WHKCHEPHBIX PEIICHUH, W3ydeHWe MHEHMS 3alH-
TEPCCOBAHHBIX I/IHCTaHL[I/Iﬁ OTHOCHUTCJIbHO 3THX
pCLICHUH, a TaKKe, €CIIM TEXHOJOTMYecKas JacTb
MIPOCKTA BBIITOJHEHA KOHIENITYalbHO M Tpelyercs
pa3paboTka yHHKaIbHOTO oOopynoBanus u T.A. Ha
BTOPOH CTAIMH COCTABISIETCS pabodasi TOKyMeHTa-
IS, BKITIOYAIOIIAst pabodre YepTeK, CMETHYIO J10-
KyMEHTAlLlMIO, BEAOMOCTH OOBEMOB CTPOHUTENBHO-
MOHTQXXHBIX pabOT, BEIOMOCTH M CBOIHBIC BEIO-
MOCTH TIOTPEOHOCTH B MaTepuayax, ra0apuTHbIC
YEepTeXKU Ha OIpPEACICHHBIC BUIBI 000pYIOBaHMUS,
UCXOIHBIC TpeOOBaHMS K pa3paboTKe HECTaHIapT-
HOTro 000pyA0BaHMs ¥ COOPKH crierupuKamii 000-
pyznoBanus o 'OCT 21.110-95.

[lpu »TOM [UIs COKpalleHHsT BpeMEHH pa3pa-
OOTKH TIPOCKTOB HCIONB3YIOTCS THITOBBIE TEXHO-
JIOTHYECKHe, OPraHW3allMOHHBIE W TEXHHUYECKHE
peLICHMs, IPEIIONIATAIOINE HCIIONb30BAHUE CTaH-
JapTHOTO OOOPYIOBaHMS W yCTAHOBOK IO TPOM3-

BOJICTBY CTPOMTENBHBIX MaTEpHajoB U W3ACIUN
U3 HUX!.

TpamuunoHHO pa3paboTKa MPOEKTa HaYWHAET-
Csl C OMpENeNICHUs MPOU3BOACTBEHHON MOIIHOCTH
npeanpusTis. Beroop MOIIHOCTH OCTOHHBIX 3aBO-
J0B (OETOHOCMECUTEILHBIX YCTAHOBOK) SIBIISICTCSI
CJIOKHOMU 3asiauell, pelieHue KOTOPOM ONpENestoT
TEXHHKO-DKOHOMUYECKHE II0Ka3aTeslid paboThl He
TOJIBKO TIPEATIPUSATHI, TPOU3BOMSIINX TOBAPHBIN
0eTOH, HO M TOApa3ieleHUH, MPOU3BOAALINX Oe-
TOHHBIE U JK€JIE€300€TOHHBIE KOHCTPYKLUUH. ITO
0COOCHHO Ba)KHO B YCJIOBHSAX IICHTPAIM30BAHHOTO
obecrnieueHHst OETOHHOW CMEChI0 HECKOJIBKHX CTPO-
UTEIHHBIX 00BEKTOB, PACIIOIOKCHHBIX B paiioHe 00-
CITy’KHBaHUsI OETOHHOTO 33aBOJIA.

MoIHOCT OETOHHOTO 3aBOJA ONPENCINSIOT
OOBIYHO KaK MAaKCUMAaJbHYI0 MECSYHYIO HOTpeO-
HOCTP B OCTOHHOH CMecH, a HEPaBHOMEPHOCTHh
CTIpoca YYUTHIBAIOT BBEACHUEM KO3((UIIEHTOB
HepaBHOMepHOCTH. OIHAKO, B CBSI3U C TEM, YTO Ha
CTaJMH MPOEKTHPOBAHMS BO3MOKHOCTE ITOYIECHHUS
MOJHBIX JIAHHBIX O XapakTepe MoTpebiieHus OeToH-
HOW CMeCH Ha 00BEKTaX MPOMBIIIICHHOTO CTPOH-
TENBCTBA OTPAaHMUYCHA, TAKOW TOAXOJ K PEIICHHIO
3a7a4y HE TMO3BOJISAET OOBEKTHBHO OINPEACIATH HU
pacueTHyl0 MOTPeOHOCTb, HU KO3I(D(DULIMEHT He-
paBHOMEpPHOCTH. B mpuMeHseMoil METOIUKE OTCYT-
CTBYIOT SKOHOMUYECKHE KPUTEPUH, UTO 3aTPyAHICT
oleHKY 3()(heKTHBHOCTH MPHUHATOTO penieHus. Bee
9TO, KaK MPaBHIO, TIPUBOIUT K MOBBIIICHUIO MOIII-
HOCTH OETOHHBIX 3aBOJIOB M HEPALIMOHAIEHOMY pac-
MIPEACICHUIO KAIlUTAIbHBIX BIOXKCHUI B pa3BUTHE
TIPEATPHUATHHA CTPOUTEIHHON WHITyCTPHH.

HUUCII Vkpaunsl pa3paboTaHa MeTORUKA
BbIOOpa MOIIHOCTH OETOHHBIX 3aBOAOB (OEeTOHO-

' JKumrxosa C.A. Maumnbsl n 000pyJOBaHHE IS
[IPOMBIIIIEHHOCTU CTPOUTENbHBIX MaTepuanoB. — M.:
Crpotinzaar, 1997. - 212 c.

Becmnux KPCY. 2010. Tom 10. Ne 2 145



Cmpoumeﬂbcmeo u cmpoumeilbHoble mamepuailbl

CMECHUTEIbHBIX YCTAaHOBOK), 0OCITYXKHBAKOIIUX 00b-
€KThl TPOMBIIIJICHHOTO CTPOHUTEIbCTBA, B OCHOBY
KOTOPOI TIOJIOKEHA CTaTHCTHIECKasi MOZEIb CIIPOca
Ha OCTOHHYIO CMECh, M SKOHOMUYECCKUE KPUTEPUH,
onpenenstomue 3GdekTuBHOCTs PabOThI MpeanpH-
ATUS 1 00CTY)KUBAaEMBIX UM ITOTpeOUTEIeH.

Ha 24 neficTByrommx OCTOHHBIX 3aBOJIaX, 00-
CITy>)KUBAIOLINX CTPOUTEIbHBIE 0OBEKThI, OBLIN CO-
OpaHBI CTaTUCTUYCCKHE IaHHBIE 00 WM3MEHCHUU
notpebienust OeronHoi cmecu. Ilocme mx obpa-
OOTKM YCTaHOBJIEHO, YTO HA OCHOBAHUHU CPEIIHETO
3HAUCHHsI MOTPEOJCHUST OCTOHHOH CMECH MOXKHO
XapaKTepU30BaTh BEPOSTHOCTHOE pacCIpesie/icHHIE
BenMuuH /] 3a BeCh NEpUOJ IKCILTyaTalud OETOH-
HOTO 3aBOJ[a. DTO O3HAUYACT, YTO KKION BEITHIHHE
noTpeOIeHUs MOXKET OBITh 3ajlaHa OIpeselicHHAS
BEPOSTHOCTH ee nosiBieHus. Hanpumep, ecnu Bepo-
STHOCTB MOsIBIICHUSI TIoTpeOHOCcTH 200 M B CMEHY
p = 0,8, a0 o3navaert, uto B 80 ciryyasx u3 100 mo-
TpeOHOCTh B OETOHHOI cMecH He OyJeT MpeBbIIaTh
TIPUBEICHHON BEIININHBI.

YcTaHOBIICHO, YTO BEPOSTHOCTHOE pacIpeseie-
HUE MOTPeOHOCTH B OETOHHOHM CMECH MOJUUHSAETCS
00 HOPMAJIBHOMY, JTHOO SKCIIOHEHIHAIEHOMY 3a-
koHy. [lepBeIif, Hanbonee pacmpoOCTPaHEHHBIA THI
pacmpeneneHusi, IMeeT MEeCTO BCerja, Korja CMeH-
Hasi TIOTPEOHOCTh 3HAYUTEIBHO OOJIbINe JFOOOMH
CMEHHOMH 3asIBKM OJTHOTO CTPOHUTEIBHOTO 00OBEKTA.

Bropoii tun pacmpeneneHust XapakTepeH s
cimydas, xorma /1, = 3,. D10 HabmromaeTcs Mpu He-
3HAUYUTEIILHOM 00beMe OCTOHHBIX padoT (TmpH 3a-

JIeJIKe CTHIKOB, BBINIOJHEHUH OTIEJIBHBIX MEJIKHX
KOHCTpyKIHii). Takas xapakTepucTuka OETOHHBIX
paboT TO3BONSET NPHMEHHUTH HSKCIIOHECHIIHATEHOE
pacmpeseneHue U pacieTa MOIIHOCTH OETOHHOTO
3aBOJ1a, KOTOPBIH Y/OBJIETBOPSUT ObI CPETHIONO 32 T1e-
PHOI SKCILTyaTalliy B HAanOOIIee 3arpyKEHHYIO CMe-
Hy HOTpeOHOCTh, BennunHoi He 6onee 30 M* B cMme-
HY U IIPU 3TOM 00CITyKHBaJl HE MeHee 5 00bEKTOB.

[omydennast craTHCTHYECKas MOIENb IT03BO-
JWJa Ha OCHOBaHMM BEIMYHHBI CPEHEro IOTpe-
OsieHHs1 OSTOHHOI CMeCH 3a IepUOJl IKCILTyaTalnuH
GetonHOro 3aBoja /1, ONPENEIUTH JUIsl KXol Be-
JTMYUHBI BO3MOYKHOMN HOTpe6HOCTI/I BEPOSTHOCTH €€
MOSIBIICHHS. DTa MOJENb MCIOIB30BaHA [IPU pacye-
Te 3QPEKTUBHOTO COOTHOIICHUS MEXIY 3aJaHHOU
MOTPEOHOCTHI0 B OCTOHHONH CMECH U MOIIHOCTBIO
0eTOHHOTO 3aB0JIA (CM. PUCYHOK).

[IpoBeneHHBIC HCCIIETOBAHUS IMOKA3aIH, YTO
JUTSL CTAITAOHAPHBIX OCTOHHBIX 3aBOJOB 3((HEeKTUB-
HBINA KO PHUIHUEHT UCTIOIb30BaHUS MOLTHOCTH OJIU-
30K K 70%. 17151 GETOHHBIX 3aBOJIOB THITA HHBEHTAP-
HBIX 3TOT KOA((PHUIHCHT KOJICOICTCS B 3aBUCUMOCTH
ot ycnoBuid norpednenus ot 50 go 70%.

MomHOCTEIO OETOHHOTO 3aBOJIA SIBISIETCS MAKCH-
MaJIbHO BO3MOYKHAS TIPOU3BOAUTENBHOCTD MTPE/IPHSi-
THS B CMEHY C YYETOM HCIIONIb30BaHHS 000PY/I0BaHHS
10 BPEMEHH, KOTOpasi CIY>)KUT OCHOBAHHEM IS TIPO-
eKTHPOBaHMs NpepusThst. K IpoeKTHpoBaHUIO cie-
JIyeT MPUHUMATh OCTOHHBIN 3aBOJ TAKOH MOIIHOCTH,
KOTOpPOW COOTBETCTBYIOT MHHHMAIIBHBIC IIPHUBEICH-
HbIE 3aTpaThbl HA SJIMHHUILY BBITYCKaeMOH TIPOLYKIHH.
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IIpuBeneHHBIE 3aTpaThl IO CPABHUBAEMbIM Ba-

pHaHTaM OIPEEIISAIOTCS 110 hopMmylIe:
2.0
I=C, K, +~=— = (Cp+Cyp )+ E, Ky N, (1)
cp T

rie C, — CTOMMOCTh HPHUIOTOBJICHHSI OETOHHOM
CMEeCH B TI./M® IIPU TIOJHOM HCIIONB30BaHHU MOII-
HocTH; K| — KO9((ULUEHT, YUUTBIBAIOIIMH YBeIH-
YeHHe CTOMMOCTU IIPUTOTOBJICHHS TIPH HETIOJTHOM
MCTIONB30BaHUN MOIITHOCTH OETOHHOTO 3aBOJIA!

14 L5 Le 17 18 19 20
K, 108 110 L13 L19 132 153 L75

> At — cyMMapHbIe BEJIMYMHBI MIEPEXOASIINX OCTaT-
KOB MOTPEOHOCTH, OTHECEHHBIE K CMEHE, M*/CMEHy
(cM. pucyHOK); /1, — penonaraemas HOTpeGHOCTb
B GeTOHHOIT CMeCH B HaubosIee 3arpy’KEHHYIO CMe-
Hy (Ip¥ MHOTOCMEHHOH paboTe), KOoTopas omnpene-
JISIETCS TI0 (1)0pMyne 1, =KII,. Koeti)(bmn/lem K,
YUUTHIBAIOIHN pacnpe,ueneHHe CYTOYHOH mOTped-
HOCTH IO CMEHAaM, JOJDKEH MPUHHMATHCS PaBHBIM
He Oonee 0,625 npu pabore B 1Be cMeHbI U 0,5 mpu
pabote B Tpu cMeHbl; C, — CTOMMOCTb TPYA03aTpaT
HA BBIIIOJHEHHE OCTOHHBIX PabOT MPH CTPOUTENb-
cTBe 00BeKTOB, Tr./M% C, — CpPemHAs CTOUMOCTh
MIPOCTOSI KOMIUIEKTa 00OpYJIOBaHMUs, OTHECCHHAs K
€ro MpoM3BOAUTENBHOCTH, Tr./M; E,, = 0,15 — oT-
paciieBoii KO3 HIMEHT CPaBHUTEIHHOH DKOHO-
MuuecKol dddexTuBHOCTH; K, — yIENbHBIC Kallu-
TaJbHBIC BIOKEHHUS Ha 1 M° MomHOCTH B rom; N —
IpeAroIaracMasi MOITHOCTE OSTOHHOTO 3aBOJa IO

JTAHHOMY BapHaHTy B M’/CMEHY; €€ MHHHUMAJIbHOE
SHAYCHHUC MPUHUMACTCA PaBHBIM!

N, =/ 11,

e f = "1 4; a an pacdere BapMaHTOB OHA YBEJH-
YUBAETCs CTyIeH4aro, ¢ marom 0,1 H (cMm. BbIIIIE);
II, — npexanonaraemas cpeJ:[HecyTquas{ notpeo-
HOCTh B OCTOHHOW CMECH 3a TIEPHOJ IKCILTyaTallun
OETOHHOTO 3aBOAA, M*/CyTKH.

Ha xaxaoM W3 CTpPOHTENBHBIX OOBEKTOB (Op-
MHpPYETCSl CMCHHAs 3asiBKa Ha TOBAapHYIO OCTOHHYIO
cmech 3,. O0mas cMeHHas HOTPeOHOCTL B OETOHHOM
CMeCH, KOTOPYIO JOJDKCH YIOBJICTBOPSTH OCTOHHBII
3aBOJI, paBHA CYMME ITHX 3asiBOK MO BCEM OOBEKTaM:

I, = i 31 @

e [ — yClﬁloBHLIfI HOMEp CTPOUTEIBHOTO OOBEKTA;
7 — KOJIMYECTBO CTPOUTEIBHBIX OOBEKTOB B palioHe
00CITy’)KMBaHUSI OETOHHOTO 3aBOJIA; ¢ — MOPSIKOBBIN
HOMEp CYTOK B IEPHOJ JKCIUTyaTalud OCTOHHOTO
3aBoma 7' (t=1,2 ..., 7).

[lpr Hanmuuum JaHHBIX 00 M3MECHEHWM 3HAYe-
Hus [1, 32 nauboJiee 3arpyKeHHYIO CMEHY B TEUCHHE
Meprojia SKCIUTyaTallii MOXHO C TIOCTaTOYHOH Ha-
JIS)KHOCTBIO BEIOPATH MOIIIHOCTh OETOHHOTO 3aBOJIA.

[Mocne moctpoenus dhyukimu /1 = f{N) onpene-
JISIETCSl MOIIHOCTh OCTOHHOTO 3aBOJa, KOTOPOW CO-
OTBETCTBYET MUHHMMAJIbHAsI BEJIMYMHA MPUBEICHHBIX
3anaT. B HpI/IBCILeHH])IX 3anaTax y‘II/ITI)IBaIOTCH I10-
TEPH, CBSI3aHHBIC KaK C HEJIOUCITOIb30BAHHEM MOIITHO-
CTH OSTOHHBIX 3aBOJIOB, TAK U C TIPOCTOSIMU HA CTPOSI-
IIUXCST 00BbEKTaX B OXKUIAHIN TOBAPHOTO OCTOHA.



