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BBenenue

KypcoBas pabota 1m0 TEXHOJOTUM OCTOHHBIX M KEJIE€300€TOHHBIX HW3ACIHIMA
BBITIOJIHSIETCA CTyAeHTamMu crnennanbHocTh 290600 «IIpou3BOICTBO CTPOUTEIBHBIX
MaTepUalioB, U3JICIMA U KOHCTPYKIUI» B CPOKHU, MPEIYCMOTPEHHBIE KaJEHIAPHBIM
IIJIAHOM.

[leas KypcoBO#l pabOThI — W3YYUTh HOPMATHBHBIE TPEOOBAHUS U OCBOUTH
METOJIMKY TEXHOJOTUYECKUX paCueTOB, CBSI3aHHBIX C MPOCKTUPOBAHUEM COCTaBa
OCTOHHBIX CMecel, OIIGHKOM KadecTBa OeTOHAa M TOBBIMICHUEM 3(P()EKTUBHOCTH
’KeJ1€300E€ TOHHBIX U3ACIIHH.

KypcoBas pabGota B BHAC pacUCTHO-TIOSCHUTEIBHOM 3alUCKU JIOJDKHA
BKJIIOYATH B CEOS CIICAYIONINE Pa3/Ieibl:

1. PacueT cocTaBa 0OBIYHOIO OETOHA;

2. IlepecueTsl cocTaBa 6€TOHA,

3. CraTucTHYECKUI KOHTPOJIb IPOYHOCTH OETOHA;

4. OnTuManbHOE TJIaHUPOBAHUE MPOU3BO/JICTBA.

PacuetrHo-TIOsICHUTENBHAS 3allUCKa K KypCOBOM paboTe JOoDKHA COAep)KaTh
pelieHusi BceX 3ajad, MPEeIyCMOTPEHHBIX 3ajaHueM. BbluucieHHs: U pacueTbl B
3aIUCKE JIOJKHBI COMPOBOXKJIATHCS HEOOXOIUMBIMHU MOSICHEHUSIMH W CChUIKaMH Ha
COOTBETCTBYIOIINE HOPMATUBHBIC JOKYMEHTHI U JIUTEPATYPHbIE UCTOYHUKU. OTBETHI
Ha OTJe/IbHBIC 3aJJaHUs] HEOOXOUMO TPOWLITIOCTPUPOBATH IpaduKamMu.

BrimonmneHHas KypcoBas paboTa mpecTaBisieTcs: Ha Kadeapy Ui MPOBEPKH H
MOCJICIYIOIIEH 3alUTHI.

[TosscHuTeNnbHAST  3amMCKa  BBIMIOJHSACTCS  PYKOIHUCHBIM  CIIOCOOOM B
cootBetrcTBUM ¢ TpeOoBanusamu ['OCT 2.105-95 «O6mme TpeboBaHMs K TEKCTOBBIM

AOKYMCHTam».



1 Pacuer cocTaBa 0eToHAa

1.1 Bp16op panvoHaIbHOTO AJisi JAHHOTO U3JENHs BUAa [IEeMEeHTa

PannonanbpHbIl BUJ 1IeMEHTa JJisi O€TOHA C y4eTOM Ha3HayeHUs 3aJaHHOTrO
W3JIeNNS U YCIOBUM SKCIUTyaTalliyd YCTaHaBIMBAaeTCs Ha ocHoBaHUM yka3zanuii [[OCT
23464 (tabmuna 1 mpunoxenus 1).

VctuHHas W  HACBIMHAS IJIOTHOCTH — BSDKYIIETO  MPUHUMAIOTCS IS
HOPTJIAHJLIEMEHTA: UCTUHHAS INIOTHOCTh — Py = 3,0 — 3,2 r/eme;

HACBINHAS IUIOTHOCTh — Py = 1100 — 1200 xr/m>.

1.2 Onpenenenue COOTBETCTBHUSl TI'PAHYJIOMETPUYECKOTO  COCTaBa
sanonHutenet tpeboBanusim ['OCT, ycraHoBiieHHe TPyNMbl MECKa M BBIYUCICHHE
IIyCTOTHOCTH 3aII0JIHUTEIIEH

['panyinoMeTpuyeckuii  COCTaB  MEJIKOTO  3allOJIHUTENs i OeToHa
XapaKTepU3yeTcs TaHHBIMU, TIPEICTaBIICHHBIMU B TabmuIie 1.

Tabmuua 1 - ['panynoMeTpuyeckuii cocTaB Iecka

PasMep oTBepcTHif KOHTPOJIBHBIX CUT, MM | 2,5 1,25 |0,63 |0,315 (0,16

YacTHbBIN 0cTaTOK, %

ITonHeri octaTok, %

Mopyib KpyITHOCTH IIECKA:

A
M :120_0, )

rae 2 A — cyMMa IOJIHBIX OCTaTKOB Ha KOHTPOJIBHEIX CUTaX, Y.
B cootBerctBun ¢ 'OCT 8736-93 necok OTHOCUTCS K TPYIIIC .....eeuunnnnnn... ,

TaK KaK MOAYJb KPYIMHOCTH MK............ (Tabmuma 2 npunoxenue 1).

3epHOBOI COCTAB IeCKa NPEACTABIEH HAa PUCYHKE 1.
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PaSMepBI OTBepCTI/Iﬁ KOHTPOJIBHBIX CUT, MM

Pucynok 1 — I'paduix rpanynoMeTpudeckoro cocraBa necka:

1 — nomycTumasi HUXHSSI TpaHUIA JJIs Tecka ¢ MoayjieM KpymHoctu Mk=1,5;

2 — IoMyCcTUMasl BEpXHSIS TPaHMIIA IS IECKa ¢ MOYJIEM KPpymHOCTH Mk= 3,25;

3 - KpuBas IIPOCCHBAHMHsA IICCKAa 3aJaHHOIO0 COCTaBa € MOAYJIIEM KPYIIHOCTHU

Mk = ... (pakTuyeckoe 3HaueHue, paccuutanHoe mo gpopmyse (1))

3epHOBOIl COCTaB TECKa COOTBETCTBYET (HE COOTBETCTBYET) TpeOOBaHUSIM

I'OCT 26633 k 3¢pHOBOMY COCTaBY MEJKOTO 3aIIOJIHUTEIS.

['panynoMeTpudeckuii COCTaB KPYIMHOTO 3aMOJHUTENS TIPEICTABIICH B TaOIHIIe 2

Tabnuua 2 - ['panynoMmerpuyeckuii coctaB 1ieOHs (TpaBus)

Pa3zmep oTBepCTHiIl KOHTPOJBHBIX CUT, MM

40

20

10

YacTHbIl ocTaToK, %

ITonueri octaTok, %




B cootBerctBUu ¢ 'OCT 8267-93 miebens (rpaBuit) HeypaKIIMOHUPOBAHHBIMH,
HanOoJbIast KpynHocTh D =... MMm.

3epHOBOM COCTAaB KPYIMHOIO 3alOJHUTENS MPEICTABIICH HA PUCYHKE 2.

20

40

60

80

ITomHBIE OCTaTKH Ha KOHTPOJIbHBIX CHUTaX, % 1o Macce

100
dmin Oa5 Dmax DMaX 1,25 Dmax
Pa3zmep oTBEpCTHII KOHTPOJIBHBIX CUT
Pucynok 2 — I'paduk rpaHyJoMeTpUYECKOro cocTaBa ieOHs (rpaBusi):
1 — nomycTtuMast HUXKHSS TpaHULa sl KPYITHOTO 3aIl0HUTEIIS;
2 — IOMyCTUMasi BEpXHSS I'paHULa JIJIsl KPYITHOTO 3arOJHUTEIIS;
3 — KpuBas npocenBaHus meOHs (TpaBus) 3aJJaHHOTO COCTaBa
3epHOBOI COCTaB KPYIMHOI'O 3alIOJIHUTENSI COOTBETCTBYET (HE COOTBETCTBYET)
tpedoBanusM 'OCT Kk 3epHOBOMY COCTaBY KPYIHOTO 3aMOJIHATES.
Onpenenenne MeK3€pHOBOM ITyCTOTHOCTH 3aIIOJIHUTEIIEH:
- HeCkKka — Ymn — ;
p_-1000’

6 Vv _1_p$ 3
- meOHs (rpaBusi) — Vi p. -1000° 3



TI€ Pun, Pry — HACBIIHBIE INIOTHOCTU B CyXOM COCTOSIHUM COOTBETCTBEHHO MEJIKOTO

¥ KPYITHOTO 3aIlOJIHUTENEH, KI/M;

Pn, Py — UCTUHHAA TNIOTHOCTH IIECKA, IIJIOTHOCTD HIC6H$I B KYCKC, I‘/CME.

1.3 Onpez(eneHI/Ie BCJINYHHBI OEMCHTHO-BOAHOI'O OTHOLICHMHA,

HE0OXOIUMOM IS TTOTy4YeHUs: O€TOHA TpeOyeMOol TPOYHOCTH

1.3.1 PacyeTr BeIWYMHBI CPEAHEr0 KOHTPOIUPYEMOIO YPOBHS IMPOYHOCTH

OeToHa JIJ1s1 33JJaHHOTO KJlacca MPOYHOCTH MIPOU3BOAUTCS 10 hopMyIie:

R _ B _ B B .
 1-tv 1-164-0135 0,778’ (4)

rac B — yncieHHoe 3HaueHne Kiiacca OeToHa Io IIPOYHOCTH, MHa;

Rp — cpeaHuii KOHTPOIUPYEMBII YPOBEHb IPOYHOCTH UITU CPEIHSS POY-

HOCThL OetoHa, MIla;

t — craructrueckuit koapduiment (mpu 95 % obecneuennoctu 1=1,64);
V — koa(ppuiueHT Bapraium NpoyHocTu 6eToHa (MMPUHUMAEM CpeHeoTpac-

JICBOE WJIM HOpMaTUBHOE 3HaueHue V=13,5 %).

1.3.2 BemnmumHa 1eMEHTHO-BOOHOTO OTHOIICHUS BBIYHUCISIETCS 11O

00061enHoM hopmyne bonomes-CkpamraeBa
R,=AR (L/B+B), (5)

rae Rp— cpensss npounocts 6etona, MIla;
R, — aKTUBHOCTbH HCTIONIb3yeMoro nementa, Mlla;

A — ko3 PuIEeHT, Ha3HAYaeMblid B 3aBUCHMOCTH OT KauecTBa 3al0JIHUTENEH

M 0COOEHHOCTEM cocTaBa OeTOHA, TPUHUMAEM A=...... (Tabmuna 3, mpuiio-

KeHus 1);
b — smnupuueckuii koagpunuent, npuaumaem 5=0,5.
Omnpenenenue 3Haka npu kodpduimente b B ypaBHEHUU TPOYHOCTH:

ecmi Ry <24 R, mm R, <12 R, (T.x. cpennee 3HaueHue koddduneenta 4 = 0,6) |

To (QopMyna 5 ucnoinbzyercs ¢ «- by ;

ecim Ry, >1,2R, 1o Qopmyna S ucnonszyercs ¢ «+ by



Pacuer BenmmuuHbI OEMEHTHO-BOAHOT'O OTHOIIICHMA:

/| B= Ry +5
iy AR © (6)

1.4 Ha3naueHue Mapku OETOHHOM CMeCH IO YA000YKIaAbIBAEMOCTH B 3aBUCH-
MOCTH OT BHJIa U3JIeTUs U criocoba ero opmoBanus (Tadmuia 4 mpuioxeHue 1)

JInsl W3rOTOBJIEHHS ........ (ykazaTp BuJ H3AeIHdd U cnocod (opmMoBaHUS)
HEOOXOJUMO HCIIOJIb30BaTh OETOHHYIO CMECh C ......... (ykazath TpeOyemyto
MOJABM)XKHOCTh  WJIM  JKECTKOCTh ~ OCTOHHOW  cMmecH), T. €. Mapka 1o
y1000YyKIaIUBAEMOCTH .....

1.5 VYcraHoBIE€HHE OPHEHTHPOBOYHOIO pacxoga BOAbI Ha 1 M° OETOHHOM
CMECH MPUHATON y1000YKIIaIbIBAEMOCTH

Bonoconep:xanue 6€TOHHOM cMeCH pacCUUTHIBAETCS 1O ciieayomien Gopmye:
B=By,+ Y AB; ©)
rie Bop — OpUEHTHUPOBOYHOE BOJOCOJEp)KaHME, HazHadaemoe Mo Tabmuie 5
OPUWIOXKEHUs: | B 3aBUCHUMOCTH OT YyI0OOYKIaJIbIBAEMOCTH OETOHHOM cMecu u
BOIOIOTPEOHOCTU KPYIHOTO 3aMONHUTENS (BUIA M HAMOOIBIIEH KPYITHOCTH), JI/M,
Y. ABj — oTIpaBKH, YYUTHIBAIOIINE BOJIONOTPEOHOCTH BSHKYIIETO (110 BEJH-
YMHE HOPMaJIbHOW I'YCTOTHI LIEMEHTHOTO TecTa '), MEJIKOIro 3aroiHu-
Tens (0 MOAYJI0 KpynHOCTH MK) M 0OCOOEHHOCTH cOCTaBa OETOHA:

AB1— monpaBKa, yUYUTHIBAIOIIAS BOJOTIOTPEOHOCTh 1IEMEHTA, PACCUUTHIBACTCS
no opmyne : AB, =(HI"—27)-(3+5); 8)
AB; - monpaBka, yUUTHIBAIOIIAs] BOJONOTPEOHOCTh MECKA, PACCUUTHIBAETCS 110

dopmyne :  AB, = (2 _MK)‘ %, €)

AB3u AB4 — NONIpaBKH , yYUTHIBAIOIINE OCOOCHHOCTH COCTaBa OeToHa (CM.

npuM. K Tabnuie 5 npuioxkeHus 1).



3 CBEKEYIOKEHHOTO OETOHA M

1.6 Onpenenenue pacxoja neMeHTa Ha 1 M
CpaBHEHHE €r0 C MUHUMAJIbHBIMU PAacXoJlaMH, YCTAHOBJIICHHBIMU CTPOUTEIbHBIMU
HOpMaMu (Tabiuia 6 mpusioxeHus 1)

Pacuer pacxoja niemeHTa npou3BoAUTCS 10 hopmyIie:

H=I]/B-B , xe/m®. (10)
Lmin = ......... , B JAJIbHEUIIINX pacueTax mpuHUMaeMm [/ = ......

1.7 Pacuer pacxomoB KPYHHOIO M MEJKOro 3amoiHuTencii Ha 1 m® Gerona

METOI0M a0COJIFOTHBIX 00BEMOB (PacUETHBIM COCTaB OETOHA)

Pacxonpl 3amonHUTENEN PaCCUUTHIBAIOTCS MO (popMyiam:

1000
I =——— | 3 .
v, +i K2/ (11)
1y iy
I71=11000-—-B—-—|-p, . Ko/, (12)
Py Py

rae 1], B, IT, II] — pacxo/ibl KOMIIOHEHTOB OE€TOHHOM cMecH, KI/M>;
6 — kK03 HUIIMEHT Pa3IBIXKKU 3€PEH KPYIMTHOTO 3aMOJIHUTENS (ONpeAesieTCs
1o TabymIe 7 NpuioKeHus 1, B 3aBUCUMOCTH OT BEJIMUUH MEK3EPHOBBIX
MyCTOTHOCTEHN 3aMOJIHUTEIIEH ),
Vyy — MEXK3EPHOBAS IIyCTOTHOCTh KPYITHOTO 3aII0OJIHUTEIS;
Py, — HACHIITHAS TUIOTHOCTH KPYITHOTO 3aII0JHHUTENS B CyXOM COCTOSIHUM, I/CM>,
1.8 IIpoBepku npaBUILHOCTH MOJIOOPAHHOTO COCTaBa OETOHA

1.8.1 KonnyecTBo 1ieMeHTa U3 yCIOBUS MOTYUYEHUsI OETOHA CIUTHOM CTPYKTYPHI:

Vy > 1.05V,, ", (13)
. _a g,
rae V,, — 00beM IIeMEHTHOro TecTa, 1. V., = ,0_ +B: (14)
u
* * H
Vou © — 06beM mycror B mecke, 1.V = 09V, p—lOOO : (15)

rae 0,9 — ko3pduureHT, yYuThIBaIOIIUNA CHUKEHUE TyCTOTHOCTH MECKa
Opy YIUIOTHEHUH OETOHHOU CMECH.
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[Ipu HeBbimonHeHuMn ycinoBus (13) ciemyeT mpou3BeCTH NMEpepacyeT cocTaBa
O0eToHa C Y4YeTOM HEOOXOIMMOCTH YBEIUYECHHS O0bEMa IIEMEHTHOTO TecTa U

YMCHBIICHUA oO0Bema ITYCTOT B IICCKC.

1.8.2 Pacuetnas (mpenmosaraemasi) IUIOTHOCTh O€TOHHOM cMmecu B

VIUIOTHEHHOM COCTOSIHUH BBIYUCIISETCS TI0 (popmyIie:
Pc =L +B+ 1IN+ 11. (16)
I[J'ISI OOBIYHBIX TSDKEIBIX OETOHOB CpCaHAaAAaA IINIOTHOCTD OETOHHOM cMecH

cocraBisieT 2350 - 2450 kr/me.

1.8.3 CopaeprkaHrie BOBJIEUEHHOTO BO3/TyXa (pacueTHOE 3HaUYCHUE)

BB=(@o00- 2 _p L _11y (17)

Py Py P

Onpenenenre pacyeTHONW BEJIMYMHBI BO3yXOBOBJICUCHMS SIBJISIETCS UTOTOBOM
MpOBEpKOM "MmpaBWIIbHOCTU" pacyeTa cocTaBa OeroHa. B OeToHHBIX cMmecsax 0e3
BO3yXOBOBJICUCHUS 3HAUCHHUE BeIMUMHbBI BB momkHO cTpemuThed K 0.

1.9 Pacuer HOMHHAJIBHOTO COCTaBa OE€TOHA IO Macce U 00bEMy

[Ipu pacyeTe HOMUHAIIBHBIX COCTABOB 0€TOHA PacxXo]l lIeMEeHTa MPUHUMACTCS
3a €MHUILY, BCE OCTaJIbHbIC KOMIIOHECHTHI 3alIUCHIBAIOTCA B JIOJSAX MO OTHOIIECHUIO K
IIEMEHTY.

HomMunansHOTO cocTaBa OeTOHA IT0 Macce:

B 11

yeniy=l——:1—. (18)
o g n
HomunanbHbIN cocTaB 6eToHa IO 00BEMY:
V. v. V
vV, iv iy oty o =1:-6.-1. "%
y Ve " Vn Vi : (19)

e u,8,n,u — A0 KOMIIOHEHTOB OETOHHOM CMECH I10 Macee 10 OTHOIISHHIO K
IIEMEHTY;
Vi, Ve, Vi, Vyy— 1OJM KOMIIOHEHTOB O€TOHHOW CMECH 0 00BEMY 110 OTHOLIEHUIO
K IIEMEHTY;
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V,, Vi V.. V,, — 00beMbI KOMIIOHEHTOB GETOHHOM CMECH, JI/M>, KOTOPhIE pac-

CUHMTBIBAIOTCS TI0 (hOpMYyJIaM:

- 00BeM IIEMCHTA V, = pilooo ; (20)
Hy
11
- 00bEM MEJIKOTO 3arOTHUTEIIS v, = p—lOOO ; (21)
V = ﬂ1000
- 00bEM KPYITHOT'O 3aIIOJIHUTEIIS y = - : (22)
HW
1.10

Pacuer IMPOU3BOACTBCHHOI'O  COCTaBa 6€TOH3, YYUTBIBAIOIICTO

CCTCCTBCHHYIO BJIA’)KHOCTD 3aMOJHUTEIICH U OIIPCACIICHUC HTO3UPOBKU CBIPBCBLIX
MaTCpUaJIOB HA 3aMCC OCTOHOCMECHUTEIIS

1.10.1 Ilepecuet pacxona BIaKHBIX 3alIOJTHUTENIEN C YUETOM UX BIIAXKHOCTH

W
I7° =111+ —=

100) (23)
WW
" =11+ 100 (24)

rne W,, W,, — BinaxuHocTu 3anojHuteneu, %

1.10.2 Pacdet konuuecTBa BOJIbI, COAEPHKAIICHUCS BO BIAKHBIX 3aMOJHUTEISAX
B,=1F-1I ; (25)
B,=L-1] .

(26)
1.10.3  Tlepecuer  KoJMuYeCTBAa BOJBI 3AaTBOPECHUS, HEOOXOAUMOTO IS

MOJyYeHHs] OCTOHHOM CMECH OIpEeACICHHON YyI000YyKIaJabIBAEMOCTH, C YYETOM
€CTECTBEHHOU BJIAYKHOCTH 3aIlOJITHUTEIIEU

B=B-B,-B, .

(27)
1.10.4 Pacuer ko3(dduinmenta BbIxoma OETOHa /JIg pacueTa JIO3UPOBKH
MaTepuajoB Ha 3aMec

1000
= v

(28)

rae V¢, V., — 00beMBI BIaXKHBIX 3aMOJHUTENEH, JI/M° , KOTOPBIE PACCUUTHIBAIOTCS
o ¢popmMynam:
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v =L 1000 (29)
pHI’l ’
o _
Ve ="=-1000 (30)
pHu,;

tie P%un, P®uy - HACHIIHBIE IUIOTHOCTHU 3AMOJHUTENEH BO BIAKHOM COCTOSHUM, KI/M°

1.10.5 PacyeT no3upoBKH MaTEpHATIOB Ha 3aMeC OETOHOCMECUTENIS IO 3arpy3-

K€ (KT) IpOU3BOIUTCS 1O (hOpMYyJTIam:

iy, =L @
Lol e (33)
., = lllel'oﬂo(')Vm , (34)

rae Ve —00beM OeTOHOCMECUTENS IO 3arpy3Ke, .
1.10.6  Pacyer n03MpOBKM MaTepuUajoB Ha 3aMec OETOHOCMECUTENsS I10

TOTOBOMY NPOAYKTY, KI'

_ ll .VC,MZ
Use - 1000 ’ (35)
5 BV,
1000 (36)
7° -V
H — cme .
“~79000 (37)
— lllg -VCMZ
llls’z - 1000 y (38)

rae V.. — 00beM 0ETOHOCMECHUTEIIS TT0 TOTOBOMY MTPOYKTY, 1.

2 IlepecueTnl cocTaBa 0eToOHA

2.1 Omnpenenenue npearnoaaraeMoi IpoYHOCTH OETOHA B 7-CyTOYHOM BO3pacCTe.
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[Ipennonaraemas Mpo4YHOCTH OETOHA B OMPENEICHHOM BO3pacTe (OTIMYHOM OT
ATAJIOHHOTO, T.€. 28 CYT) pacCUMTHIBACTCA C TOMOIIBIO JIOTapUPMUUIECKON

3aBUCUMOCTH MEX]ly IPOYHOCTHIO M BO3pacToM OeToHa (ecinu n<28 cyr).

R, 1928 R R, -lgn

= _) - s’ -
R Ign " Ilg28 (39)
100 0 SKCIIOHCHITMAIBHON 3aBUCUMOCTH (eciu 7n>28 CyT.):
28
R, =Ryexp b-|1—/— : (40)

n
rae Rog — mpouHocThs 6eToHA B ATaioHHOM Bo3pacte, Mlla;
R, — mpouHocTh OeTOHA B 3alaHHOM Bo3pacte, MIla;
6 — koahurment, paBHbli 0,2 — 17151 OBICTPO TBepAeomuX, 0,25 — ms
HOPMaJIbHO TBepAetomux, 0,33 — 111 MeJICHHO TBEPICIONIUX OCTOHOB;
1 — BO3pacT TBepJieHUsI OeTOHa, CYT.

2.2 OmpeneneHue M3MEHEHUs pacxoja IeMmeHta Ha 1 mM® Gerona B ciydae
dhopmoBaHUs 15631 (0117071 u3 OCTOHHOM CMECH, c VM3MEHUBIIEHCS
y1000yKJIaaBaeMOCThIO (MMPOYHOCTH OETOHA JIOHKHA OBITh HEU3MEHHOM)

N3menenue  yno000yKIIabIBAEMOCTH BJI€YET 3a CcOo0OM  M3MEHEHHe
BOJIONIOTPEOHOCTH OCTOHHON CMECH, KOTOpast ONPESSeTCs ¢ IIOMOIIBIO (hOPMYJIBI:
B, = (Bo)2 +YABi, (41)
rne (Bo)2 — OpHEHTUPOBOYHAS BOAOIMOTPEOHOCTh OETOHHON CMECH ¢ N3MEHHB-
mercs ya1000yKI1aipIBaeMOCTBIO.

N3meHenne BojocolepKaHUs OCTOHHOM CMECH MNPUBOAUT K  U3MEHEHUIO
pacxojia lieMeHTa:

IL=1/B-B;. (42)
Bv1600: u3MeHeHue yao0OyKIalbIBA€MOCTH OETOHHOW CMECH C........ HA .........
MPUBOAMT K (MOBBIIIEHUS MJIM CHI)KEHHUIO) pacxo/ia [eMeHTa:

Al =1 - 1]. (43)

2.3 OmnpexneneHue U3MEHEHHUS Pacxoja LIEMEHTA, €CJIM IPUMEHSETCSI TAKOU JKe
IIEMEHT, HO C M3MCHUBIICHCS aKTUBHOCTHIO (IIPOYHOCTH OETOHA JIOHKHA OCTAThCS

HEU3MEHHOM)
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M3MeHeHne akTUBHOCTH IIEMEHTa BJIEYeT 3a CO00Ml HM3MEHEHHE BEIUYUHBI
[IEMEHTHO-BOIHOTO OTHOIIECHHS, KOTOPOE OIpenemsieTcss u3 0000MEeHHOH (OpMYIIbI
bonomes —CkpamraeBa:

(L1B), =2+ 5 (44)
AiR ) ’
uJ’3
rne (R,)s — HOBoe 3HadYeHHE aKTUBHOCTH IleMeHTa, MIla

Pacxoj nemenTta paccuutsiBaeTcs o Gopmyie:

Lz=(1/B)3 - B. (45)
Bv1600: n3MeHeHne aKTUBHOCTU LIEMEHTA C ..... HA ....... TpeOyeT (MOBBILICHUS WM
CHW)KEHUS) pacxo/ia IEeMEHTa, HE0OXOAMMOr0 IS MOTy4YeHusl TpeOyeMoi POYHOCTH
OeToHa:

Al =13 - 11. (46)

2.4 OrmnpeneneHue M3MEHEHHUs pacxoja LEMEHTa B ciydyae HEO0OXOIUMOCTU
JOCTUKEHMS ITAIOHHOM MPOYHOCTU OETOHA B BO3pACTe, OTIMYHOM OT 3TAJOHHOTO,
[P TBEPACHUN B HOPMATBHBIX YCIOBHUAX

[Tockoneky ¢opmyna bomomes-CkpamTaeBa XapakTepU3yeT 3aBUCHUMOCTH
npouHoctu 6etoHa oT LI/B B »TanonHom, T.e. 28-CyTOUHOM BO3pacTe, TO BHauaje
HE00XO0AMMO MPOU3BECTH pacyeT PaKTUYECKON MPOYHOCTH B 28-CYyTOUHOM BO3pacTe

TBCPACHHA B HOPMAJIbHBIX YCJIOBHUAX. I[J'I?I 9TOI'0 IIPMHHUMACM

(Rp = Rag) = Rn,
R, 1928
TOT'/1a U3BECTHAs JorapupmMuyeckas 3aBUCUMOCTh B e
R, lgn
R, 1928 . R, -1028
npuoOpeTaeT BU ——=——>2>Ry="""" 47
pHObP AR, Ign * lgn (47)
R* _ R28
SKCIIOHCHIIMAIbHAA 3aBUCUMOCTD CIICAYIOIIAsl: 28 28 ) (48)
expl bl 1-.—
n

rae Rys — mpoekTHas (3TalOHHAS) TPOYHOCTH 0€TOHA, KOTOpast JOJIKHA OBITh J0C-

TUTHYTAa B n-CyTOYHOM Bo3pacte, MIla;
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R"2s — akTryeckas npoyHOCTH GETOHA B ATAIOHHOM Bo3pacte, MI]a.
HeoOxomumass BenmuuHa [[/B, KoTopas JO/KHA OOECHEYUTH MONIyYCHHE

HE0OX0IUMOM MTPOYHOCTH OETOHA, orpeAenseTcs 1no Gopmyse:

R *
(4/B),=-2+F (49)
AR,
Pacyet moTpeOHOr0 KOMMYECTBA [IEMEHTA!
1l =(L/B)s - B. (50)

Bwvigoo: nns noctuxkeHuss OETOHOM MPOEKTHOM NPOYHOCTU (paHee WM T03KE)
ATAJIOHHOT'O BO3pacTa MpU TBEPJACHUM B HOPMAJIbHBIX YCIOBHUSX PACXO] LIEMEHTA
HE00X0IUMO (IIOBBICUTH WJIM CHU3UTB):
Ally =L — L. (51)
2.5 OmpexeneHne pacxoja LEMEHTa, €CIM W3MEHWJICA BHJI HCIIOJIB3YyEMOTO
KPYIIHOT'O 3aIlOJIHUTENS, IPH YCIOBUM COXPAHEHHS YI000YKIaAbIBAEMOCTA CMECH U
IPOYHOCTH OEeTOHA
W3MeHeHne BuAa KPYIHOTO 3alojHUTENs BIEYeT 3a Cco00M H3MEHEHHE
BOJONOTPEOHOCTH OETOHHON CMECH:
Bs = (Bo)s +2ABi, (52)
rne (Bo)s — OpUEHTHPOBOYHAS BOJOTIOTPEOHOCTh OETOHHON CMECH C M3MEHUB-
IIMMCS BUIOM KPYITHOTO 3aIlOJHUTENIS, JI/M°,

Kpome Toro, wusmensercs BenuuwHa [J/B, T.K. HW3MEHSAETCS KadecCTBO

3anmoHATENS (As5=......):
R
b
([f/B)s =—<—*F (53)
(A)S Ru
Bce 3T0 MPUBOIUT K M3MEHEHHIO pacXo0/1a [IEMEHTa:
s =(1]/B)s * Bs. (54)

Buvi600: 3ameHa BUJa KpyMHOTO 3amoiHUTENs (Ie0eHh HA TPaBUl WM HA00OPOT)

MIPUBOJIUT K (TIOBBIIICHUIO WU CHUYKEHUIO) pacxojia IeMEHTa:

Alls =I5 —1]. (55)



16

2.6 OmpeneneHre U3MEHEHMs pacxoja LEMEHTA, €CIU MNpU MPUHITOM PEXHUME
YCKOpEHHOro TBepJaeHusi O0etoH k 28 cyrtkam mnpuobOperaer N % Ttpebyemoii
IPOYHOCTHU

JlJis KOMIIEHCallMKM MMOTEPU MPOYHOCTH OETOHA B pe3yibTaTe TBEPIACHUS IpU
TEIUIOBOM 00paboTKe pacxon IeMeHTa HeoOXOAWMO YBeIMYuTh. Jlias 3Toro
HEOOXOAUMO pacCYUTaTh KOAP(GUUUEHT CHUXKEHHMSI MPOYHOCTH B pE3yJIbTaTe
TEIJI0BOM 00paboTKu K, M yBEIMYUTH 3HAUEHUE TpeOyeMOW NMPOYHOCTH OETOHA Ha

ATy BEJIMYUHY:

100
Ke== (56)
(Rp)s = Rp - K, ; (57)
(Ry)
(LI1B)g == 22 %5 ; (58)
6 ARH
Ls=(L/B)s - B; (59)
Alls = L — . (60)

3 CratucTHYeCKHil KOHTPOJIb IPOYHOCTH OETOHA

B HacTosiieM pasznene NpOW3BEIEH aHalnu3 padOThl TEXHOJIOTHYECKOTO
KOMIUIEKCAa M YCTaHOBJIEHbl CTATUCTHUECKHUE XapaKTEPUCTHKHU NJs padOThl €ro B
HOBOM KOHTPOJUPYEMOM NEPHUO/IE.

AHanu3 paboThl TEXHOJIOTMYECKOTO KOMILJIEKCA BBIIIOJHEH B COOTBETCTBUU C
I'OCT 53231-2008 «betonsl. [IpaBuiia KOHTPOJISA U OLIEHKH IIPOYHOCTH» IO cxeMe A
MIPY NOMOUIY KOHTPOJIBHOM KapThl IpoYHOCTH OeToHa (cTp....I13).

[Ipn koHTposie MPOYHOCTH O€TOHA COOPHBIX KOHCTPYKIMHA MO cxeme A
MIPOU3BOAUTCS CIIEYIONIEE:!

- OlpeaeleHHEe NPOYHOCTH OEToHAa B KaXIO0M NapTUU KOHCTPYKIIMH,
M3rOTOBJICHHOM B TEYEHUE aHAIIU3UPYEMOTO IEPUOJA;

- pacyeT XapaKTepUCTUKH OJHOPOAHOCTH O€ToHa MO TMPOYHOCTU 3a

AHAJIM3UPYEMBIN EPUO;
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- ompeneneHre TpeOyeMoill  MPOYHOCTH  OETOHAa  JJisi  CIEAYIOIIEro
KOHTPOJIMPYEMOI'O IE€pUOJAa M0 XAPAKTEPUCTHKAM OJHOPOJHOCTH O€TOHa IIOo
IPOYHOCTH 32 aHAIM3UPYEMbIN TIEPHUO/T;

- MPOBOJAT OIIEHKY MPOYHOCTH OETOHAa KAXKIOM MapTUU KOHCTPYKIIHM,
M3rOTOBJIICHHON B KOHTPOJIMPYEMOM IEPHO/IE.

3.1 Brpruncnenue cpenHei MPOYHOCTH OETOHA B TAPTUH

1 n
Rn==2Ri, (61)
n5=

rie Ri — eauHWYHBIN pe3ynbTar (MPOYHOCTH cepuu OeToHa), MIla;
n — UUCJO €AMHUYHBIX PE3yJIbTaTOB.

Pasmax mnpouHocTM OeTOHa  oOmpeAensercs Kak  pa3HOCTb  MEXAY
MaKCUMaJIbHBIM 1 MUHUMAJIbHBIM 3HAUYCHUSMH MPOYHOCTU OTACIBbHBIX CEPHUIl OeTOHA
B MTApTHH:

Wi = Rmax — Rmin - (62)

3.2 Pacuer cpednezo no napmuu 3a ananuzupyemviii nepuoo Kodppuyuenma
gapuayuu npouynocmu Vpn, HEOOXOTUMOTO Ui OIICHKH MPOYHOCTH O€TOHa U
Ha3Ha4YeHUs TpeOyeMoil MPOYHOCTH

V = 13 W, 1 N Vv
CNER 4 NE (63)
=1 Ry m=1

rae N — 4duciio napTuil 3a aHaIM3UPyEMbI IEPUOT,

Vi — k03¢dHULMEHT Bapyualiui MPOYHOCTH m-0i apTuu 6eToHa, %o;

W — pa3max 3HaueHuid mpoyHocT B naptun, Mlla;

d —xo3durmeHT, 3aBUCSIIUI OT KOJTMYECTBA CepHii 00Pa3IOB, U IPHHUMAEMBIH
npu n=3 d=1,69; npu n=2 d=1,13.

3.3 Beruucnenue mpebdyemoii npounocmu b6emona R;, B 3aBUCUMOCTH OT
BEITMYMHBI KO PUITMEHTA BapHaIi POYHOCTH OETOHA

B cootBerctBuu ¢ 'OCT 18105 tpeGyemasi mpo4HOCTh OETOHA BBIUUCISAETCS
o opmyiie:

R.= RHOpM - K, (64)
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rae Ruopn — HOpMupyeMas BeIMUYMHA OTIYCKHOU poyHocTH OetoHa, Mlla;

K — xoapdunnerT tpedyeMoii MpOYHOCTH, MPUHUMAETCS 110 Tabauie 1 mpuiio-

xkeHus 2 (mpuHumaem K;=...... , T.K. V,=...... %).

3.7 Ilo xapTe MpOYHOCTH OETOHA MPUHUMACTCS PELICHHE 00 OTIYCKE Ka)II0H
naptuu Oerona. [lapTusi 6eTOHA MOJUICKUT MPHUEMKE, €CIM 3HAUeHHE (PaKTUIECKOU
IPOYHOCTh O€TOHA B MapTuu Ry HE HUXKE BENMYMHBI TpeOyemoi mpodyHoctd R, a
MHUHHMAJIBHOE €IMHUYHOE 3HAYCHHE ITPOYHOCTH Rpyin — He Menee (Rr - 0,4) MIla :

yCIIOBHE TIPUEMKHU NapThu O0eToHa - Ry >Ry, (68)

Rmin > (RT - 0,4 MHa)

[TonoxuTenbHbIE PELICHHUS] OTMEYAIOTCS B COOTBETCTBYIOLIEH CTPOKE 3HAKOM
«+», a OpaKkyemble - 3HAKOM «—».

Ha ocHOBaHMM KapThl IPOYHOCTH OETOHA YCTAHOBIIEHO CIIEIYIOIIEE.

[Maptum Ne (mepeuyuciuTh HOMEpa MApPTHM CO 3HAKOM «+») OTIIYCKaIOTCS
MOTPEOUTENIO, T.K. YOBIETBOPSAIOT YCIOBUIO TPUEMKHU MTAPTHH.

[TapTuu Ne (mepeuuncisioTcs HoMepa MapTUi Co 3HAKOM «—») OpaKyroTcs, T.K.
HE YJIOBJICTBOPSIOT YCIOBUIO TTpUeMKHU. [IpoyHOCTh 00pa3iioB ATUX MapTUl BEIXOAUT
3a peaenbl R, , ciegoBaTenbHO 00pa3ipl HE HAOUPAIOT TPEOYEMYIO TPOUYHOCTh M3-3a
HEJIOCTaTKa [IEMEHTA.

JIy1st HOpMaIBbHOTO XOJ1a TEXHOJOTUYECKOTO MpoIlecca HeoOX0IUMO U3MEHUTh
pacxo] IEMEHTAa.

3.8 Kparkuii cpaBHUTEIBHBIN aHATU3 pab0OThl TEXHOJOTHYECKOTO KOMILIEKCA B
aHAIU3UPYEMOM IEpHOJIe

3HadeHne kod(p(uiMeHTa Bapualuy MPOYHOCTH OETOHA 3a AHAIMU3UPYEMBIi
nepuoj, (HUKE WU BBIIIE), YEM 3a KOHTPOJIHPYEMBIH, CIEIOBATEIbHO, MPOYHOCTD

00pa3IoB B nmaptusx (0oJiee Win MEHEe) OJTHOPOIHA.
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4 OnrTuMaibHOE IVIAHUPOBAHUE MPOU3BOACTBA 0EeTOHA

4.1 3agauM SKOHOMHUKH, TUIAHHUPOBAHUSA W  YIPABJICHHS TEXHOJOTHMYECKUM
IOPOLECCOM CBSI3aHBl C IIOMCKOM ONTHMAJbHOTO BapHaHTAa HCIOJb30BaHUS
OTPaHUYEHHBIX PECYPCOB.

Jlis pemieHus TakuxX 3aad MOXKET OBbITh HCIIOJIB30BaH METOJ JIMHEHHOTO
IpOrpaMMHUpPOBaHUsA. 3ajaya JIMHEHHOTrO IPOrpaMMHUpPOBAHUS COCTOMT B IIOMCKE
ONTHUMAJIBHOTO (HAaHOOJBIIEr0 WM HAWMEHBILET0) 3HAYEHUs psAla OrpPaHHMYECHUU,
OTPaXAIOIIUX KOHKpeTHbIe YycioBus. lLleneBas QyHKUMS ONUCHIBACT KpUTEpUi
ONTUMAJIBHOCTH, IO KOTOPOMY COMOCTAaBJISIIOT MEXIYy COOOM BO3MOXHbIE BapHUaHTHI
pELICHUN.

B o0meMm Buae 3agaua JMHEWHOTO NPOrpPaMMHUPOBAHUS MOXET OBITh
chopMynrpoBaHa CICAYIONIMM 00pa3oMm.

YcnoBue neneBot PyHKIMU UMEET CIASTYIONTUNA BU:

Ci X1 +CoXo +...... + C X, = L — max (min). (69)
Cucrema OrpaHWYeHUN TIO pecypcaM MOXKET OBITh 3allicaHa CIACAYIOIIAM
obpazom:
ap X, +a, X, +...+3,X,<b;
Ay X, +8, X, +.o+a,, X, <b,;
................................................... (70)
a X, +a,,X, +.o+a,, X, <b,
Cucrema OTpaHUYECHUN YYUTBIBAET HE0OXOAMMOCTh MOJIyYECHHUA

HEOTPULATEIbHBIX  3HAYEHUM  apryMeHToB, T.K. B  3aJadax  IUIAHOBO-
IIPOU3BOACTBCHHOI'O XapaKTCpa HNCKOMBIC HCHU3BCCTHBIC BCINYMHBI X MOI'yT
IMPUHUMATD TOJIBKO ITOJOKHUTCIIbHBIC 3HAYCHMUS:

X, >0;

X, >0;

(71)
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[Ipy  HanMMuuMM  TOJNBKO  JABYX  HEU3BECTHBIX  3ajladya  JIMHEHHOro
MIPOTPAaMMHUPOBAHUS MOKET OBITH perieHa rpadyudeCKUM METOIOM.
4.2 3anucaTh yclnoBue 3aa4uM (MpuiloKeHue 4) U UCXOIHbIE TaHHbIe (Tabmuna 3).
4.3 Pemenue 3agauu
MaremaTuyeckass MOJI€JIb 3a/1a4d C ABYMSI HEM3BECTHBIMU U OTPAHUYCHUSIMU TIO
TPEM pecypcam 3alrChIBACTCA CIACAYIOIUM 00pa3oM:
IPUHUMAEM, Hanpumep, X1 — KOJIMYECTBO M3enui 1-ro Buaa;
X5 — KOJIM4eCcTBO U3Ae/INi 2-T0 BUJA,
Torna nenesast GyHKUUS UMEET CIEAYIOIIMUA BU:
CiX; + CoXz = L — max (min). (72)

rae Ciu Cy — CTOMMOCTH M3ASJIMK 1-T0 B 2-T0 BUIOB;

Cucrema OrpaHMYEHUN MO PECYpCaM 3alMCHIBACTCS B CICAYIOIIEM BU/IE:
allxl + a12x2 = bl’
a, X, +a, X, <h,.

(73)

a1- azy - HOPMBI PacX0JI0B CHIPBEBBIX M DHEPTETHUCCKUX PECYPCOB IS U3IEITHIMA
1-ro u 2-ro BUIOB;

b;—b, - nMeromIHECs CHIPHEBBIE PECYPCHI

X, >0;
" {Xz .0 (74)

4.3.1 HaxoxaeHnue 001acTi BO3MOKHBIX PEIIEHUI CUCTEMbI HEPABEHCTB

J1J1s 3TOr0 HE0OXOIMMO PACCMOTPETH MPEEIbHbIE 3HAYCHUS], UMEIOLINE BU:
ay X, +a, X, =b;;
ay X, +8,X, =Db,;

(75)

Pemenune cucteMbl  ypaBHEHHN  BBIIOJNHSETCS  Tpado-aHATUTHYECKUM

criocobom (Tabmauna 4, pucyHok 3)
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Tabnuma 4 — PelreHne cUCTEMbl ypaBHEHUM

npsaMas ()1 (2

X1 X2 X1 X2

AB

CD

EF

B pe3ynbrare mocTpoeHHMs] BCEX OrPaHUYEHUM TMOJIYYEH MHOTOYTOJBHUK
OANKF, Bce TOYKH KOTOPOTO yJIOBJIETBOPSIOT YCIOBHIO OTPAHUYCHHSI ITO PECYpPCaM.
OTO MHOTOYTOJIbHUK BO3MOXHBIX PEIICHHM, M3 KOTOPBIX CJEAyeT BbIOpaTh

OIITUMAJIBHOC.

Pucynok 3 — I'paduueckoe pemieHue 3a1auu

432 lleneas ¢ynxkmmus CiX; + CoX; = L rpaduuecku uzo0OpakeHa
CEMEHCTBOM MapajuIeIbHBIX NPSIMBIX. IS HaXOXACHUS yIjla MX HAKJIOHA K OCSIM
KOOpJIMHAT HEOOXOJMMO 3a7aThCs HEKOTOPHIM 3HaueHWeM L W HallTH 3HavYeHMs

HWCKOMBIX HEM3BECTHBIX X.
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4.3.3 Jlns HaXOXJIEHHS] MAKCUMAJIbHOTO (MUHUMAJIBHOTO) 3HAYEHUS 1IEJIEBOI
byHkuuu npsamyro L HeoOXoaumMo mepeMecTuTh MapajlesibHO camMoil cebe B
HampaBieHun BekTopa c. [Ipsimas L; oOecneunBaeT MakcuManbHOE (MUHUMAIBLHOE)
3HaUYeHWEe (PYHKIIMU TIpH  TPOXOXKIECHWW  Yepe3  Haumbosiee  yAaICHHYIO
(mMpuOIMKEHHYI0) BEPIIMHY MHOTOYTOJbHUKA BO3MOXHBIX perieHui. lleneBas
byHKIMST ~ TPUHUMAET ONTHMAaJIbHOE 3Ha4YeHWe B (°)...... (mammpumep, (1) K),

HUMEIOIICH KOOpAUHATHI (...)).

434 Beluucnenve 3HadyeHUs (YHKUMH, TPUHUMAIOMIEH ONTHUMaIbHOE

3HAa4YCHHUC!:

C X1 +CX, =L
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Hpunoxenne 1
Tabnuua 1 — BeiOop THna neMeHTa B 3aBUCUMOCTU OT YCJIOBHH 3KCIUTyaTalluu

KOHCTPYKIUHU
VYcnoBus OKCILTyaTallu KOHCTPYKIIUKU
IIpU JEUCTBUU CPEL, v
BHYTPHU 3/1aHUS o arpecCUBHBIX 110 § = S
<3 COJEPKAHUIO CYIbDATOB g & | %9
Bz : =2 | 2Ex
1IEMEHTa o Ko Zex |2 : 55
B S | 28 &, EESE| &% | E8 &
8 S Z | ESEE SPEE=z|22 | EEE
© o C | 8§88 |EEE=Z2 | g8 | BES
©) %X < on jso) o
Y A S | E8Z5|Fs328| 38 | &=
= | | g |g5:%| g2g:g =2 |EE
S B 257 2| 7%
1 1101 710t P P P H H 0 |
2 TIIL JI5,J120° | P P P H H H i
3 [t P P 1 )l 1 H A
4 BTIT P P P H H H H
5 BLUTIL P P i | | H H
6 CCITLI? i i i P P P H
7 CCILTII? J1 i i P | H H
8 T H i H P H H P
9 HII? I P P P Jil| P H

ITpumeuanus: 1 — o 'OCT 10178; 2 —no I'OCT; 3 —no TY;

P — pexomennayercs;

H — AO0IIYCKACTCS IMPU TCXHUKO-O9KOHOMHUYCCKOM 06OCHOB8.HI/II/I;

H — e nonyckaercs.

Tabmuma 2 — Pasnmenenue necka Ha rpynmsl mo 'OCT 8736-93

['pynma necka

IlomHBIA OCTATOK HA CUTE

Mopyibe KpynmHOCTH

Ne 063

OueHb KPYIHBIH CB. 75 cB. 3,5
IToBBIIIEHHOM 65 +75 3,0+35
KPYITHOCTH

Kpynnuslii 45 + 65 2,5+3,0
Cpennuii 30 +45 2,025
Menkui 10 =30 1,5+2,0
OuyeHb METKUMN mo 10 1,0+1,5
Tonkuii He HopMmupyercs 0,7+ 1,0
OueHb TOHKUI He nopmupyercs 10 0,7
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Tabnuua 3 — 3HaueHusa kodHPuIeHToB B hopMynax MPOYHOCTU

KauecTBO
3aIOIHUTENICH KosddunpmenTsr
A A
1 Bricokoe 0,65 0,43
2 Cpennee 0,6 0,4
3 Huzkoe 0,55 0,37

Tabnumna 4 — TpeboBaHus K y1000yKJIaIbIBAEMOCTH OETOHHOM cMecH

(CHwuIT 3.09.01)
Cnoco6 dhopmoBaHus u3aenui ITo 'OCT 10181.1-91
KECTKOCTh, | TMOJIBIJKHOCTH, | Mapka
C cM
1 2 3 4
BubpoitamnoBanue cTaliliOHapHOE Cs. 31 - K4
Bubponacaakom win BUOPONPOTSKHBIM
YCTPOHCTBOM 4 u MeHee 1-4 IT1
To >xe, mpu 3HAYUTEIHLHOM OOIIEM WIH
MECTHOM HACBIIICHUHA apMaTypPbl - 5-9 I12
C HEMEIJICHHOU u YaCTUYHOMN 21-30 - xK3
pacnanyokoun
B NEPENBUKHBIX dbopmax Ha
BHOPOILIONIAIKAX 5-10 - K1
To ke, ¢ nmpurpy3om 11-20 - K2
B dopmax ¢ HaBecHbIMH BUOpaTOpamu Mpu
BbICOTE OeToHUpoBanus 10 0,8 M 4 u meHee 1-4 IT1
To e, npu BeicoTe OeTOHUPOBaHUS OoJee
0,8 m - 5-9 I12
Ha crennax ¢ rimyOuHHOM BUOpanueit 4 n MmeHee 1-4 IT1
To >xe, MpU 3HAYUTEIHLHOM OOIIEM WM
MECTHOM HaCBIIICHUU apMaTypbl = 5-9 I12
B BepTHKaNbHBIX KAacCETHBIX (hopMmax IMpH
toyuHe u3aenus 10 0,1 m - 10-15 I13
To e, mpu TONIIIMHE U3IETUS CBHIIIIE
0,1 m - 5-9 I12
Ha nieHTpo0exHbIX CTaHKax 4 u meHee 1-4 IT1
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Tabmumna 5 — OpueHTUPOBOYHBIN pacxoj BOAbI HA 1 Mm% GETOHHOI cMecH Ha
MJIOTHBIX 3aMOJIHUTENSAX MpU Temiieparype cmecu 20 °C

Mapka cmecu 1o Pacxos BOJIBI, 1/M°, IPU KPYIHOCTH, MM
Y1000 YKIIaILIBAEMOCTH rpaBus 1e6Hs

10 20 40 70 10 20 40 70

XS 140 125 115 110 150 140 125 120

K4 150 135 125 120 160 150 135 130

X3 160 145 130 125 170 160 145 140

K2 165 150 135 130 175 165 150 155

XK1 175 160 145 140 185 175 160 165

11 190 175 160 155 200 190 175 170

112 200 185 170 165 210 200 185 180

I13 215 200 190 180 225 215 200 190

114 225 220 205 195 235 230 215 200

15 235 230 220 210 245 240 225 210

[Ipumeuanus: 1. Cmecu Ha LIeMEHTE ¢ HOPpMaJIbHOM ryctoToi Tecta HI'=27 % u monynem
KpPYIHOCTH necka Mk= 2.

2. Ilpy W3MEHEHWHM HOPMAIBHON TyCTOTHI IIEMEHTHOTO TeCTa Ha Kaxabld % ciemyer
M3MEHSATh Pacxo]] Bojabl Ha 3-5 a/mMe.

3. B cnydae usmeneHus MOIyssi KpynmHOCTH niecka Ha 0.5 cieayeTr u3MEeHSATh pacxo]l BOAbBI
Ha 3-5 m/m°.

4. JlaHHBIe CIpaBe/UTMBBI NpH pacxone neHra go 400 kr/m® m LI/B <2,5. Tlpu pacxone
nemenTa 6onee 400 kr BoocoaepxaHue cMecu HeoOxoauMo yBennuuTh Ha 10 i1 Ha kaxabie 100 kr
cBepx 400 kr.

5. TIpu HOBBIIICHHOM COJEPKAHUH Tlecka B cMecH (6oiee 700 kr/M°) pacxo BOJIBI JA0JKEH
OBITH yBeTMUeH Ha 5-10 1/M°.

Tabnuua 6 — MuHUMaNbHBIE pacxo/bl ieMeHTa, yctaHoBieHHble [[OCT 26633

Y 1060yKI1a1bIBAEMOCTh TOH a5 6eToHAa MapoK, KI/M°
Mapxka GeT. cM.TIo OK, | X, M0 MOPO30CTOUKOCTH 10 BOJIOHETIPOHUIIA-
y100OYKIaIbIBAEMOCTH | CM | C e€MOCTH
F75 | F100- | F200 | F300 | F400 | W2 | W4 | W6 | W8 n
" 150 u Oonee
Me- 6onee
Hee
112 5-9| - | 260 | 300 | 370 | 400 | 455 | 300 | 330 | 400 455
IT1 1-4| - | 240 | 280 | 340 | 380 | 430 | 280 | 310 | 380 430
XK1 -1 5- 1220 | 260 | 325 | 360 | 405 | 260 | 290 | 360 405
10
xK2 -1 11- 1 210 | 245 | 300 | 335 | 385 | 245|270 | 335 385
20
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3CPCH KPYITHOI'O 3aIIOJIHUTCIIA

[TycToTHOCTB ITycroTHOCTS 111e0HS (TpaBus)
necka 039 | 041 | 043 | 045 | 047 | 049 | 051 | 053
1 2 3 4 5 6 7 8 9
0.37 1.41 1.37 1.34 1.30 1.26 1.23 1.19 1.15
(1.48) | (1.45) | (1.42) | (1.39) | (1.36) | (1.33) | (1.29) | (1.23)
0.39 1.39 1.35 1.31 1.28 1.24 1.21 1.17 1.14
(1.47) | (1.44) | (1.41) | (1.38) | (1.34) | (1.30) | (1.27) | (1.23)
0.41 1.37 1.33 1.29 1.26 1.22 1.19 1.15 1.12
(1.45) | (1.42) | (1.39) | (1.35) | (1.32) | (1.28) | (1.24) | (1.21)
0.43 1.35 1.31 1.27 1.24 1.20 1.17 1.13 1.10
(1.43) | (1.39) | (1.37) | (1.33) | (1.30) | (1.26) | (1.22) | (1.19)
0.45 1.33 1.29 1.25 1.22 1.18 1.15 1.11 1.08
(1.41) | (1.37) | (1.35) | (1.31) | (1.28) | (1.24) | (1.20) | (2.17)
0.47 1.31 1.27 1.23 1.20 1.16 1.13 1.09 1.06
(1.39) | (1.35) | (1.33) | (1.29) | (1.26) | (1.22) | (1.18) | (1.15)
0.49 1.28 1.25 1.21 1.19 1.14 1.11 1.07 1.04
(1.36) | (1.33) | (1.31) | (1.27) | (1.24) | (1.20) | (1.16) | (1.13)
0.51 1.26 1.23 1.19 1.17 1.12 1.09 1.05 1.02
(1.34) | (1.31) | (1.29) | (1.25) | (1.22) | (1.18) | (1.14) | (1.11)

[Ipumeuanue. B ckoOkax — AJi1 TOHKOCTEHHBIX M I'yCTOAPMHUPOBAHHBIX KOHCTPYKLIUH.

Tabmuna 1 — 3HayeHus ko3pHuieHToB B Popmyax

Ipuioxenue 2

Koa- 3nauenus Ko3pdunuenTos upu V,, %

Inuie <6 6-7 7-8 8-9 9-10 | 10-11 | 11-12 | 12-13 | 13-14 | 14-15 | 15-16
CHTBI

Kt 1,07 108 109 1,11 114|119 123|128 | 1,33 | 1,38 | 1,43
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IHpuiaoxenue 3

3ajaHus M0 CTATHCTHYECKOMY KOHTPOJIIO IPOYHOCTH
Tabmuua 1 —  EnvHAYHBIE pe3yibTaThl KOHTPOJIBHBIX UCIBITAHUN
(ormmyckHas mpoyHOCTh O0eToHa R =14,0 MIla)

Hata Wunekc cepun 06pasion

1 2 3 4 5 6 7 8 9
1 17,2 16,0 16,0 16,7 17,9 17,4 16,3 16,4 16,8
2 15,4 17,0 15,8 15,6 16,9 17,9 16,6 17,4 15,6
3 16,0 16,8 15,6 17,9 17,6 16,8 17,6 16,2 16,0
4 14,8 16,2 17,0 18,5 18,2 19,0 16,0 15,0 15,6
5 15,6 16,6 18,7 18,1 17,2 16,4 16,0 16,1 16,6
6 - - - - - - - - -
7 15,0 16,6 18,8 18,2 16,7 15,7 15,8 15,7 16,0
8 15,0 15,8 16,2 18,5 18,1 18,2 16,0 16,0 16,4
9 16,4 17,0 17,5 18,8 19,0 18,2 16,0 18,0 15,2
10 18,2 16,8 16,0 17,7 19,0 19,9 16,5 17,4 15,8
11 15,6 17,0 15,6 16,5 19,1 19,3 18,3 16,8 17,0
12 15,3 16,5 16,0 15,8 17,4 19,0 15,8 15,6 16,2
13 - - - - - - - - -
14 16,6 16,1 15,8 18,7 17,8 18,1 15,8 15,8 16,4
15 15,0 14,6 16,4 17,5 18,4 18,8 15,1 15,4 15,6
16 14,3 15,0 15,0 19,6 19,1 19,1 16,2 15,8 15,5
17 14,6 15,4 15,3 17,2 19,0 19,8 16,5 17,2 16,0
18 17,8 16,2 15,0 18,1 17,2 20,2 17,0 18,8 16,8
19 15,8 16,6 14,4 16,2 15,3 18,4 15,7 16,6 15,9
20 - - - - - - - - -
21 16,2 17,0 15,6 17,8 18,7 19,2 17,6 15,3 15,4
22 16,6 15,7 16,0 14,2 18,6 17,8 16,2 15,6 16,8
23 16,8 15,0 16,0 18,8 18,3 17,6 17,0 16,6 17,2
24 144 17,2 16,2 16,6 19,2 18,5 16,8 16,4 17,5
25 15,8 14,2 15,8 18,1 17,8 15,3 17,7 16,0 16,2
26 - - - - - - - - -
27 14,5 16,2 16,0 18,8 18,2 18,3 15,4 15,4 15,3
28 15,5 17,5 16,2 19,4 19,8 20,0 16,2 17,6 17,4
29 17,0 14,8 15,0 19,5 20,0 19,1 17,0 16,4 16,0
30 16,5 14,6 16,6 17,1 18,0 17,2 16,2 16,8 15,8




28

Tabnuua 2 — EauHu4YHbBIE pe3ysbTaThl KOHTPOIbHBIX UCIBITAHUM

(otmyckHast mpoyHocTh 6eToHa Ro = 21,0 MIIa)

Jara WNHunekc cepuun o0pasnos

1 2 3 4 5 6 7 8 9
1 27,3 24,0 27,4 23,7 23,5 24,2 27,0 27,3 25,1
2 22,1 21,8 24,5 22,8 21,9 22,9 23,0 24,5 27,3
3 23,2 25,0 23,0 21,3 22,1 21,4 23,2 24,8 24,5
4 22,8 27,5 24,0 24,0 27,1 23,1 22,8 22,9 23,5
5) 26,0 27,2 25,5 23,3 24,3 20,9 23,9 22,1 23,2
6 - - - - - - - - -
7 23,8 24,0 21,6 20,9 22,7 23,9 22,1 24,1 23,7
8 24,0 24,5 22,2 23,7 22,2 21,9 24,3 22,8 22,9
9 21,5 21,8 22,3 19,8 22,6 21,4 22,2 23,1 23,2
10 22,8 22,2 23,5 20,0 - 23,5 23,4 23,3 23,1
11 21,2 21,7 24,0 20,1 20,3 22,3 22,2 22,3 22,7
12 - 24,2 23,2 21,8 19,8 23,7 23,7 25,3 23,1
13 - - - - - - - - -
14 23,0 22,7 24,0 23,0 21,2 21,8 26,0 25,9 23,4
15 22,5 26,8 22,8 22,8 24,0 22,6 24,1 25,8 22,8
16 26,5 26,0 23,1 - 22,7 22,9 25,8 22,9 23,1
17 25,8 24,0 21,5 22,0 22,8 21,8 22,5 22,8 21,9
18 21,9 21,5 24,0 23,7 23,1 23,3 25,2 24,7 23,1
19 26,5 23,9 24,2 22,2 22,4 - 24,1 22,6 22,8
20 - - - - - - - - -
21 27,0 27,7 27,6 23,5 24,4 23,7 27,8 27,0 26,7
22 24,2 21,9 22,2 25,9 22,2 21,9 25,9 25,4 23,1
23 21,7 24,0 - 18,5 20,2 23,1 24,8 23,7 21,6
24 22,1 24,5 21,8 23,0 23,7 21,8 24,7 24,3 23,1
25 22,3 23,3 24,7 - 22,3 23,8 22,7 24,9 22,9
26 21,7 21,2 21,1 22,5 23,2 22,5 20,8 23,5 20,5
27 - - - - - - - - -
28 23,8 22,2 24,8 22,7 24,3 22,2 22,5 24,3 24,1
29 23,3 21,9 21,5 23,9 22,8 22,1 21,9 25,2 19,2
30 19,1 18,9 20,2 19,0 19,2 20,1 18,9 19,0 19,9
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Tabmuna 3 — ExuHWYHBIE pe3yabTaThl KOHTPOJIBHBIX UCTIBITAHUN
(ormyckHas mpoyHOCTh OeToHa Ro= 28,0 MI1a)

Hata WNunekc cepun 06pasion

1 2 3 4 5 6 7 8 9
1 35,5 32,3 34,1 33,8 31,7 31,3 32,1 30,3 21,7
2 33,3 33,1 31,7 31,6 30,8 30,1 29,5 25,2 29,8
3 30,8 33,7 24,7 30,4 30,3 31,1 30,5 26,6 30,7
4 30,6 29,7 30,1 31,6 29,3 28,3 29,2 23,0 26,0
5 28,9 25,7 29,7 30,6 29,7 28,8 28,1 22,7 27,1
6 30,5 27,2 30,8 30,9 28,5 30,8 32,6 30,2 29,8
7 - - - - - - - - -
8 31,8 30,2 30,5 27,5 31,8 29,6 28,8 27,4 24,7
9 30,8 33,8 31,5 32,1 31,3 28,8 30,2 23,8 30,3
10 34,5 28,4 34,4 34,1 33,1 31,4 31,2 30,1 25,8
11 35,8 33,2 34,9 33,5 30,5 31,5 30,7 29,1 30,1
12 34,3 30,1 28,2 24,7 30,8 31,2 31,7 29,1 26,8
13 31,2 - 31,7 33,4 32,7 30,8 30,8 21,7 23,5
14 - - - - - - - - -
15 27,7 28,4 30,6 31,7 32,8 31,9 30,8 24,9 28,8
16 32,1 25,3 29,7 31,7 34,1 33,9 31,3 29,8 25,6
17 28,3 29,2 29,4 29,8 31,8 30,9 27,6 24,8 25,4
18 - 31,0 31,8 28,1 29,2 30,5 29,7 25,1 26,1
19 27,6 32,1 30,2 30,4 32,1 30,3 30,6 27,5 26,7
20 30,4 - - - - - - - -
21 - - - - - - - - -
22 34,6 30,8 30,8 29,8 33,8 28,8 32,8 30,8 24,8
23 34,7 32,3 31,1 30,5 33,9 27,1 31,3 32,0 31,2
24 31,6 30,3 30,2 31,0 30,6 29,3 30,9 31,2 28,7
25 33,1 32,4 31,3 33,5 30,5 26,7 - 26,2 30,1
26 33,6 33,8 22,1 30,7 30,8 30,4 29,6 25,7 25,8
27 28,6 30,8 29,5 29,7 29,4 32,2 30,4 26,7 29,2
28 - - - - - - - - -
29 34,3 32,3 34,0 33,9 33,5 34,7 32,4 29,7 28,8
30 32,1 33,1 31,2 29,9 32,1 32,5 29,5 26,8 30,4
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IMpunoxenue 4
3ajavu Mo ONTUMAJIBLHOMY IVIAHMPOBAHUIO

3agaua 1. beroHOCMeCUTENBHBIN IIEX TOTOBUT JBA BUJa OETOHHOW CMECH C Mapopa3orpeBom 1o 45
n 75° C. KomnyecTBO 1eMeHTa it cMecu ¢ mapopaszorpeBoMm a0 75° C, mapa wu m00aBKH
3aMeJTUTENIs] CXBATBHIBAHUSI OTPAHMYEHO. Y CTAHOBHTD, KaKOW 00beM OETOHA Ka)I0TO BUJA CIIEAyeT
MPUTOTOBUTH, YTOOBI OOIINIA BBIMYCK MPOIYKIIUH ObLT MaKCHMaJIbHBIM.

Tabmuma 1 — Mcxonubele qa”HHbIe K 3a7aue 1

Ba- Pacxon marepuainos Ha 1 M® Getona
HNwmerommecs pecypcesl

pu- pazorpes 10 45°C pazorpes g0 75°C

5;1; nap, K I[OGI?:Ka, nap, kr ;L06Ii1;31<a, I_ICI\I/I:;HT, nap, 1 ﬂo6e;BKa, ueMTeHT,
1 35 1,2 80 0,9 300 28 0,4 90
2 30 1,1 75 1,0 350 22,5 0,5 87,5
3 37 1,05 82 0,9 320 50 0,855 160
4 40 0,7 85 0,8 280 30 0,44 56
5 50 0,9 90 0,7 250 45 0,56 100
6 50 0,9 80 0,75 275 36 0,525 95
7 42 0,95 87 0,9 300 48 0,99 120
8 50 1,05 85 1,0 350 50 0,8 200
9 40 1,05 75 1,2 375 45 0,96 187,5
10 37 0,97 82 0,8 280 35 0,68 84
11 45 0,8 90 0,7 250 54 0,595 125

3agaua 2. 3aB0oJ1 BBITYCKAET jKeNe300€TOHHBIC U3/ ABYX BUIOB. J{J1s UX MPOU3BOJCTBA TpeOy-
€TCSl pa3NUYHBIA PacxoJl MaTepuajIoB U HEpropecypcoB. Ha mpeanpusatur orpaHUYEHbl PacxXobl
[IEMEHTa, TMapa U deKTpodHepruu. OnpeaenuTh KOIMUECTBO M3ACTUN KaKIOro BUAA, YTOOBI MpHU
3a/IaHHBIX TIPOU3BOJICTBEHHBIX BO3ZMOXHOCTSIX 00I1asi CTOMMOCTh TTPOYKIIUU Obli1a HauOOJIbIIIEH.

Tabmuma 2 — Hcxomusle JaHHBIE K 3amade 2

Ba- ITokazarenu va | u |l Bun uznenuit Nmerommecs pecypcsl
PU- | crommocTs, pPacxoIbl IIEMEHT, | DJIEKTPO | map, T
an- pyo LIEMEHT, KI' | DIL 3Hep, KBT.4 nap, Kr T sHeprus,
ThI kBr.u
I I I ] I ] I ]
1 28 45 | 240 | 400 | 23,1 10 180 | 230 24 1000 18
2 32 50 | 240 | 420 | 15,0 11 170 | 250 40 2000 32
3 27 52 | 200 | 450 | 10,5 16 210 | 150 50 2000 30
4 32 48 | 280 | 420 | 10,5 245 | 230 | 210 28 1500 20
5 50 30 | 450 | 290 | 10,5 16 300 | 280 34 1200 24
6 45 25 | 380 | 300 10 135 | 230 | 150 32 1200 18
7 46 25 | 420 | 260 | 18,5 14 210 | 360 50 3200 38
8 58 40 | 520 | 380 16 21 320 | 210 63 2800 45
9 34 54 | 290 | 480 16 12 216 | 275 29 1200 22
10 | 55 33 | 500 | 320 11 17,5 | 300 | 310 37 1300 26
11 | 60 36 | 540 | 350 12 19 360 | 335 34 1200 24
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3agauya 3. 3aBox OETOHHBIX cMeceil Mcmosb3yeT ABa BHAa IieMeHTa. CocTaBbl OETOHA Ha ITHX
LEMEHTaX OTJIMYAIOTCA PAacXOJOM MaTepUaloB U CTOMMOCThIO. Ha 3aBosie orpaHudeHsl pecypcebl
n00aBKM M IIeMeHTa BToporo Bujaa. HeoOxonumo omnpenenuts o0beM OCTOHHONW CMECH KaXKJI0ro
BUJA, 4YTOOBI ITPH 33JaHHOM 00BbEME BBITYCKAa CTOMMOCTb BCEH IPOAYKIMH ObliIa HAUMEHBLIEH.

Tabmua 3 — HcxonHble maHHBIE K 3a1a4e 3

Ba- Tokazarenu Ha 1 M° 6etonnoit cvecu | u 1l Buma Pecypchr
py- CTOUMOCTB, PyO pacxompl [eMeHT, | nobaBka, | 00BEM
an LIEMEHT, KI n00aBKa, Kr T Kl BBIITYCKa,
TBI N
I ] I ] I ]
1 2 3 4 5 6 7 8 9 10
1 18,5 16,0 310 400 0,50 0,30 300 400 1000
2 15,5 13,0 240 320 0,60 0,70 130 210 500
3 22,0 19,0 530 380 0,50 0,70 76 330 300
4 16,0 14,0 275 315 0,60 0,30 535 81 200
5 17,5 15,5 410 360 0,40 0,75 90 240 500
6 24,0 20,0 550 455 0,60 1,00 90 270 400
7 17,5 15,5 320 390 0,65 0,40 650 110 200
8 15,5 13,0 335 250 0,40 0,70 200 500 1000
9 18,0 15,5 290 380 0,50 0,30 300 400 1000
10 25,0 20,0 550 440 0,60 0,90 90 250 400
11 33,0 28,5 455 570 0,75 1,10 115 500 450

3anava 4. [lng npuroroBieHus O€TOHA U CTPOUTEIBHOIO PAaCTBOpPA MCIOJB3YETCSl OJIMH U TOT K€

necok u unemeHr. KommuectBo mosydaeMbix PBY matepuanos: 1emeHra, necka U IeOHS —
orpanudeHo. TpeOyercst onpenenuTb 00beMbl OETOHHOW CMECH M PacTBOpa, KOTOpbIE 0Oecneunin
Obl MaKCUMAaJIbHYIO TPOU3BOIUTEIBHOCTD Y3J1a C YI€TOM UMEIOIINXCS OTPaHUYEHHH.

Tabmuia 4 — Vcxomusle ma”HHbIE K 3amaue 4

Ba- HMmerommuecs pecypesl Pacxons! MaTepuanos Ha 1 m®

PA- | pemeHT, T | mecok, M° H.Ie6%HB, pacTBopa OeToHa

aH-

T M LI, xr IT,m3 I, xr I, m° M
1 110 330 185 200 0,97 350 0,46 0,72
2 120 400 240 120 1,02 200 0,44 0,82
3 260 535 345 260 0,93 420 0,43 0,79
4 300 930 1200 150 1,00 200 0,45 0,84
5 120 456 415 140 0,97 200 0,41 0,83
6 250 965 650 180 0,93 300 0,47 0,83
7 250 565 450 250 0,90 400 0,37 0,83
8 280 500 400 280 1,02 450 0,44 0,92
9 120 400 465 120 0,97 200 0,45 0,82

10 340 985 650 170 1,02 280 0,43 0,82

11 145 430 550 120 1,01 200 0,44 0,84




32

3agavya 5. Ilonuros mpou3BOIUT /1Ba BHJA KOHCTPYKIMM, Ha W3rOTOBJICHHE KOTOPBIX Tpedyercs

Pa3iIM4HOC KOJIHUYCCTBO OETOHHOH CcMecHu H Imapa.

TpyaoeMKOCTh 3THUX KOHCTPYKLHN TaKxke

pasnuyna. [Tonuron pacronaraerT OorpaHHYeHHBIMA BO3MOXKHOCTSAMU MOTpeOIeHNs napa, OETOHHOM
cMecH M pecypcamu paboueit cuibl. OmnpenenuTh KOJMYEeCTBO KOHCTPYKIUHM Ka)XJ0ro BHUIA IS
o0ecrieyeHns MaKCUMaJIbHOTO 00beMa BBITYCKa.

Tadomuma 5 — HMcxoaHble JaHHBIE K 3a1a4e 5

Ba- ITokazarenu Ha onHy KoHcTpykumio | u 1l Buga Hmeromuecs pecypcesl
pu- pacxon OeTtoHa, | pacxoX mapa, K | TpYyJOeMKOCTb, | O€TOHHOW | mapa, | pabouei
aH- M3 yeJ.uac cMecH, T CHJIBI,
™ | I | I | I m? e uac
1 1,6 2,2 400 320 3,2 7,4 700 160 2000
2 2,5 3,5 640 500 2,6 6,0 1100 260 1600
3 14 2,0 380 300 4,5 9,5 320 70 1500
4 2,2 1,6 300 420 9,6 4,2 700 160 2600
5 3,2 2,4 270 380 9,9 4,6 1050 145 2850
6 2,0 2,8 600 500 7,0 14,5 560 120 2800
7 14 2,0 250 - 6,7 15,5 320 45 2250
8 4,0 5,6 1200 - 7,0 14,2 1120 200 2800
9 4,5 3,7 900 - 20,5 11,0 1000 110 3500
10 3,7 4,5 - 900 15,0 28,0 1000 110 4800
11 1,7 2,4 450 360 5,4 12,5 380 85 1800

3agaya 6. 3aBoj MPOM3BOAUT TOBApHbIM OETOH JBYX BUIOB: Ha OOBIYHOM IE€CKE U II€OHE U C
HCIIOJIb30BAaHUEM 30JI0LIUIAKOBOM CMECH. ODHEepro3aTpaTbl Ha H3rOTOBJIEHHE 30JI0LUIaKOOETOHA
Oosblie, yeM A1 oObIYHOTO OeToHa. Pecypchl MaTepuanoB — 1eMeHTa, MEeOHS U AJIEKTPOIHEPTUU
orpanuyeHsl. Onpenenutb 00beM O0eTOHA KaKJI0ro BUa, MPU KOTOPOM OOIIMKA 00beM BBITyCKa
OyZeT HauOOIBIIIHIM.

Tabmuma 6 — McxonHble JaHHBIE K 3amade 6

Ba-

Pacxon Ha 1 m®

Hmetonmecs pecypcsl

py- OOBIYHBIN OETOH 30JI0IILTAK0O0CTOH IICMCHT, cOCHb, 3JIEKTPO3H
E;I:,I- ILkr | O M | omom, | ILkr 5IL5H., T M eprus,
«Br/a «B1/4 kBT1/4
1 500 0,86 0,55 500 0,75 300 380 412
2 350 0,8 0,5 320 0,6 300 310 300
3 330 0,9 0,45 260 0,55 210 470 360
4 400 0,83 0,5 360 0,6 360 520 525
5 250 0,85 0,45 250 0,6 100 300 200
6 280 0,86 0,5 230 0,65 70 170 150
7 220 0,83 0,45 200 0,55 100 330 225
8 200 0,9 0,45 200 0,6 120 470 315
9 220 0,9 0,55 200 0,5 110 390 240
10 380 0,9 0,55 415 0,75 225 460 350
11 250 0,8 0,5 470 0,7 235 520 400
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3agava 7. 3aBoj BhIITyCKaeT U3eNUs U3 OOBIYHOTO OeTOHA M KepaM3uToOeToHa. Pecypcebl nemenTa,
KEPaM3UTOBOIO TpaBHsS M apMaTypHOHW CTaiau orpaHuueHbl. HeoOXoauMo ycTaHOBHUTH, Kakoe
KOJIMYECTBO U3JENUI U3 KKAO0ro OETOHAa HY)KHO M3TOTOBHUTb, YTOOBI OOIIMI BBITYCK MPOAYKIIUU
ObUT HaOOJIBIINM.

Tab6muma 7 - Ucxonusle naHHbBIE K 3a1a4e 7

Ba- Pacxo/1 MaTepuasIoB Ha OHO H3JIEINe Hmerormuecs pecypehl
EII;I: 1 g(;);,g;l{aoro 13 KepaM3uTOOETOHa
THI —| LEMEHT, T | cTalub, T | TPaBHii, M°
LIeMEHT, | cTalb, | LEMEHT, | CcTalb, | IpPaBHii,
T KT KT KT M
1 350 220 660 150 2,6 70 30 520
2 700 500 375 200 1,3 70 40 230
3 425 280 500 120 2,1 100 50 300
4 350 220 450 120 1,7 140 66 360
5 600 320 770 200 3,0 240 96 600
6 550 250 620 100 2,4 220 75 650
7 525 300 700 200 2,8 525 240 1400
8 250 120 330 75 1,3 250 96 650
9 325 180 550 150 2,2 325 120 1100
10 650 350 790 230 3,1 250 105 600
11 375 180 500 110 2,0 375 145 980

3amgaua 8. 3aBo/1 aBTOKJIABHBIX MAaTEPHAJIOB BBITYCKAET MU3JIENIUS M3 Ta300€TOHA M T'a3030JI00€TOHA
Ha CMCIIaHHOM H3BCCTKOBO-HECMCHTHOM BKYILCM. B kauectBe KpPpEMHE3CMUCTOI0 KOMIIOHCHTA B
ra300eTOHEe HCIIOJIB3YEeTCS MOJIOTHIM TNPHUPOJIHBIA IECOK, a B ra3030J00€TOHE — 30Ja-yHoca.
['azo00pa3oBaTenh — allOMUHHEBas Iynapa. Pecypchl IleMeHTa, ra3000pa3oBaTeisi ¥ MOJIOTOTO
necka orpaHuyeHbl. HalT 0O0beMBI  MaTepuaioB KaXKJIOTO BHIA, KOTOpbIE oOecredmin Obl
MaKCUMaJILHBII BBIITYCK IMMPOAYKIIHUH.

Taomuma 8 — HcxoaHble JaHHBIE K 3a1a4e 8
Ba- Pacxosl MaTepuanoB Ha 1 m° Hmerommecs: pecypcesl
pu- razo0eToHa ra3030100eToHa [EMEHT, | TWyApa, | MOJOTHIH
T:I_ LUEMEHT, | Iyapa, KT | MOJOTBIA | LEMEHT | Iyapa T KT HECOK, T
KT MECOK, KT
1 180 0,32 250 60 0,52 90 400 110
2 160 0,36 225 40 0,6 120 550 130
3 200 0,3 275 50 0,56 100 500 110
4 215 0,25 300 65 0,5 50 220 50
5 145 0,4 220 45 0,66 90 500 220
6 110 0,48 150 60 0,52 55 300 67
7 150 0,42 200 55 0,58 150 600 120
8 105 0,5 160 50 0,5 70 400 80
9 160 0,36 240 60 0,5 120 500 240
10 175 0,35 230 75 0,5 80 300 80
11 120 0,45 165 65 0,5 60 280 74
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