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BBEJAEHUE

Hacrosiiee mocobue co3aaHo sl CTYACHTOB BBICIIUX U CPETHUX YICOHBIX 3a-
BEJICHUN CTPOUTEIBHBIX CHEIUATBLHOCTEH, 00yJaromuXCcsl 0 3a04HOM (B T.4. U JHC-
TaHIIMOHHHOM) (popMe 00ydeHMS, a TAKKE MOYKET OBITh MOJIE3HO CTYACHTaAM-OYHHUKAM
U APYTHUM JIMIIaM, CBSI3aHHBIM C paO0TON B CTPOUTEIILHON WHIYCTPHUH.

JlabopaTopHbIil npakTUKyM «MarepuanoBeeHre» MpeAHa3HaYeH i 3aKpe-
TJICHUS OOIIETEOPETUICCKUX 3HAHUN U TIOMYyYCHUS MPAKTUUECKUX HABBIKOB IO JIHC-
nurinHe «MarepuaaoBeICHUEY.

[IpakTukym BKIItOUaeT 4 TemaTudeckue yactu. HauanapHble €ro pasiensl mo-
CBSIIICHBI METOJIaM OMpPEACICHUSI OCHOBHBIX (PU3MKO-MEXaHMYECKUX CBOWCTB pas-
JUYHBIX CTPOUTEIBHBIX MaTEPHUaOB, MOCIEAYIONINE pa3Aeiibl — MIPUPOJHBIM MaTe-
puanam (KaMEHHBIM U JPEBECHBIM), a TAK)KE KOMIIOHEHTaM BSDKYIIEH M HaIlOJIHSIO-
el 4acTh KOHTJIOMEPATOB U, HAKOHEI, 3aKJIIOUUTEIIbHBIC Pa3Aeiibl MOCBIIIEHBI Ca-
MHUM KOHTJIOMEpAaTaM.

Jl1st Bcex mMatepuasoB MPUBOJSATCS COBPEMEHHBIE CTaH/IAPTHBIC TEXHUYECKUE
TpeOOBaHMS U METOBI UCTIBITAHUMN, a JIJIT KOMITO3UTHBIX MAaTEPHAIOB TAKXKE W JTaIlbI
noadopa cocTaBa, METOJUKH pacueTa COCTaBa U M3TOTOBJICHUSI 0OPa3lOB JJIsl UCIIBI-
TaHUH.

[ToaroToBka k abopatopHbIM paboTaM, KpOME MCIOJIb30BAaHUS MPAKTUKYMA,
IIPENYCMAaTPUBAET CAMOCTOSTENBHOE U3YUYEHHUE OTIECIBHBIX TEOPETUYECKUX BOIIPOCOB
M0 JINTEPATYPHBIM HMCTOYHHMKAM, KOHCIIEKTY JIEKIIHI, CIPaBOYHOM M HOPMATUBHOU
auTeparype, OnoInorpaguueckuil CIUMCOK KOTOPOil MPUBEIEH B KOHIIE ITOCOOMUS.



JIABOPATOPHAA PABOTA Ne 1

OIPEJEJEHUE ®U3UYECKHUX CBOMCTB CTPOUTEJBHBIX
MATEPHAJIOB

1.1. O6wue ceedenusn

dusnueckue CBOWCTBA OMPEACIAIOT CIOCOOHOCTh MaTEpPHAIOB pPearupoBaTh
Ha BO3JEHCTBHUE PA3INYHBIX (PU3NUECKUX (PAKTOPOB: TPABUTALMOHHBIX, TEIIOBbIX,
BOJHOUN cpenpl, 3ieKkTpuyeckux u T.4. K ¢dusmyeckum cBoilcTBaM OTHOCSTCA:
CpeAHss, UCTUHHAS M HACBIIHAS IUIOTHOCTH, INOPUCTOCTH, BIIAXKHOCThH, BOJOIO-
IJIOLIEHUE, TEMJIONPOBOJHOCTh, TEMJIOEMKOCTh, KO3(PPUIUEHT pa3MsArdeHus, Mo-
PO30CTOMKOCTB U Ap.

ITopuctocTh, NCTUHHAA U CPEAHSASA NJIOTHOCTHU SIBIAIOTCS BAKHEHUINMMM I1a-
paMeTpamMu (PU3HYECKOTO COCTOSHUS JTI0OOTO CTPOUTEIBHOTO MaTepualia, KOTOpble
00yCIIOBJIMBAIOT €ro OTHOUIEHHWE K ACHCTBUIO (DAKTOPOB OKPYKAKOLIEH CpPEabl:
BO3JEHCTBUIO BJIaru, TEMIIEPATYpPHI, ra3oB U Ap. OT nmapaMeTpoB COCTOAHUSA (QYHK-
LMOHAJIBHO 3aBUCAT TAKWME CBOICTBA MaTEpPUAJIOB, KaK MPOYHOCTb, 1€(POpPMaTH B-
HOCTb, TEILIONPOBOJHOCTb, MOPO30CTOMKOCTh U p. OHU YUUTHIBAIOTCS MPU OMpe-
JEJICHUH PalMOHAIBHON 001aCcTH NPUMEHEHUSI MAaTEpUAIIOB, IPU MPOECKTUPOBAHUU
CTPOUTEIBHBIX KOHCTPYKLUHMN U COOPYKEHUW, MPU PEUICHUH Psifa TEXHOJOTHYe-
CKHMX BOIIPOCOB UX ITPOU3BOJACTBA, XPAaHEHUS, TPAHCIIOPTUPOBKU H T.JI.

1.2. Ilenv pabomui

N3ydenne METOMWKHU W MOpsAJIKa ONMPEACIICHUS MOKa3aTeliel OCHOBHBIX (hU3H-
YECKHX CBOMCTB CTPOUTEIBHBIX MATEPUATIOB.

1.3. Ilopsook evinonunenus padomaot

1.3.1. Onpeodenenue ucmunHoll n1OMHOCMU

Hcmunnaa niomuocmes — 3mo macca eOuHuysbl 00vema mamepuana 8 abco-
JIOMHO NIOMHOM COCMOSIHUU (De3 nop u nycmom,).

Hemunnyro niomuocmos mamepuana onpeoensitom oelenuem e2o maccol (M) Ha
0bvem 6 abconomHo nIOMHOM cocmosanuy (0ovem meepoou gaszvl —V,, ;).

- m e w ke’ (1)
Vm.qb.

Abconromuviii 06vem mamepuana onpeoensiemcs no mMemooy 6blMeCHeHHOU
uHepmHoU dHcuoxocmu. /s 3mozo npoby mamepuaia npeosapumenbHo 8blCYyUUBA-
tom npu memnepamype 105 °C 00 nocmosiHHOU MACCbl U UBMENLUAIOM 00 NOJHO2O0
npoxodicoerus uepes cumo Ne 0,063. Ucmunnyto niomuocms onpeoensirtom ¢ Nnomo-

Wobl0 MepHO20 YUIUHOPA, NUKHOMempa uau npubopa Jle-lllamenve.



1.3.1.1. Onpeoenenusn ucmunnoii niomuocmu
¢ HOMOULBbIO MEPHO20 UUIUHOPA

Humuaap (puc. 1), mpuMepHO, 10 TTOJIOBUHBI BBICOTHI ITKAJIBI, 3aI10JI-
HSIFOT MHEPTHOM KUAKOCTBIO U ompenessitor ee oobem. OteemmBarot 100 T
MOPOIIIKA, 3aCHITIAIOT €r0 B IIMJIMHIP, OMPEICIIIOT 00beM KUIKOCTH C T10-
poikoM. MIcTHHHYIO TIJIOTHOCTh MaTepHalia BEIYUCIISIFOT 110 (hopMyIie:

1= pzi . olem® (2)
Puc. 1. V2 _Vl
Mepbiii M — Macca MopoIIka, T; ;
HATHHD V1 — 00BEM KHUJIKOCTH, CM ", ,
V; — 00beM XHIKOCTH U TIOPOIIIKA, CM~ .
Pe3ynbTaThl onpeneneHus 3aHOCAT B Ta0. 1
Tabmuma 1
Pesynbratel onpezenennss HCTUHHON TIJIOTHOCTH
Homep| Macca O6bem O6bem VcTMHHAS IUIOTHOCTH p, r/cMm’
OTIBITA | TIOPOIIKA | )KUJIKOCTH | KUIKOCTH
m, r Vi, oM’ | IOPOIIKA | [TIOJIYYCHHOC | CpeAHee | IIO CIIpaBOY-
Vay, cM 3HA4YC€HUE | 3HAYCHUE | HbIM JaHHBIM
1.3.1.2. Onpeodenenusa ucmunnoit niomuocmu
: ¢ nomowvio npuoopa Jle-lllamenve
: [Tpubop (puc. 2) HaNOJHAIOT UHEPTHOU JKUJIKOCTBIO 1O HYyJIe-
§ BOM OTMETKHU IO HUkKHeMy MeHucKy. OtBemmuBaroT 70 T mopoIika u
2 0 3aChIMaloT €ro B mMpuOoOp A0 TeX MOp, MOKa YPOBEHb KUIAKOCTU HE
- MOJTHUMETCSI J10 JTF000TO JeNIeHUs B Mpe/ienaxX rpaayupoBaHHON YacTH
npubopa BhIlIe komrneHcaropa. OcTaTok MOpOIIKa B3BEIINBAOT.
WcTruHHAs MIOTHOCTD BRIYUCISIETCS 110 (hopmyrie
Puc. 2. :w , elem’, (3)
[Tpu6op \

r7Ie M — Macca MepBoOHAYaIbHON HAaBECKHU TIOPOIIIKa, T

M; — Macca ocTaTKa OT IIepBOHAYAILHOW HABECKH, T;

V — 006beM MopoIIKa, CM°

Jnst ompeneNieH st TIOTHOCTH TPOBOIAT HE MeHee 2* MCIBITAHUM U BBIYKC-
JSI0T cpefiHee apu(METHUeCKOe U3 TMOTYYEHHBIX Pe3ysbTaToB. Pe3ynbTaThl dKcre-
pUMEHTA 3aHOCST B Ta0JI. 2.

Jle-IllaTtenne

Tabmauma 2
Pesynbratsl onpeneneHus UICTUHHOW MIIOTHOCTH

Homep | Maccana- | Macca oc- | O6bem no- VcTrHHAS IIOTHOCTH p, r/em’
ONbITa | YaJbHOM Ha- | TaTka 1O- | pomkaV, | MOMy4eHHOE | CpeAHee |0 CIPABOYHBIM
BECKHM MTOPOII- | pOIIKa My, e’ 3HAa4YeHUe 3HAYEHUE JAHHBIM
Kam, T r




1.3.1.3. Onpeoenenusn ucmunnoii ni1omuocmu
¢ NOMOUWbIO NUKHOMEmPa

a Hagecky nopomika marepuana maccoit 10...15 r BbeIchIalOT B
NpeBapUTEIIbHO B3BEIICHHbIN nukHOMETp (puc. 3). IlukHOMETp B3Be-
IIMBAIOT BMECTE C HABECKOM, 3aMOJHIIOT MHEPTHOM JKUIKOCTBIO 10 MET-
KU U BHOBb B3BEIIMBAIOT. 3aT€M IMUKHOMETP OCBOOOXKAAIOT OT COJEPIKHU-
MOT0, POMBIBAIOT, 3aAMOJHAIOT A0 METKH KHUIKOCTHIO M B3BEIIIMBAIOT.
HcTrHHYI0 IIIOTHOCTh MaTepHaia BRIYUCIISIIOT IO GopMyIie:

- Puc. 3 o (mz B ml) Pocuo , 2lert’, 4)
HUKHOMETD (m4 . rnl) _ (m3 B m2)
rae M; — Macca NMKHOMETPA, T;
M, — Macca MUKHOMETpa C HABECKOM, T;
M3 — Macca MMKHOMETPA C HABECKOU U KUJKOCTHIO, T;
M, — Macca MUKHOMETPA C KUJIKOCTHIO, T
Powcuo — INIOTHOCTb HHEPTHOU KUJKOCTH, r/em’.
Pe3ynbTaThl onpeneneHuii 3aHOCAT B Ta0I. 3.
Tabmuma 3
PesynbTaTsl onpeneneHus ICTUHHOW MIIOTHOCTH.
Homep| Macca | Macca | Maccamuk- (Macca nuk-| HcTuHHas IUIQTHOCTH p,
OMbITa | MUKHO- | TMHKHO- HOMETpaC |HOMETpa ¢ r/em®
METpa | MeTpac | HABECKOM U |KUIKOCTBIO | IIOJydeH- |CPEIHEE |II0 CIpa-
My, T | HABECKOH | JKUJKOCTBIO My, T HOC  |3HAYCHHUE | BOYHBIM
mp,, T ms, T 3HAYCHHE JTAHHBIM

1.3.2. Onpeoenenue cpeoneit niomnocmu

Cpeonsnsn niomHocms — 5mo macca eOuHuUYybl 00veMa Mamepuaia 8 ecmecm-
BEHHOM COCMOSIHUMU.

Cpeonioro niomHocms Mamepuania onpeoeisiiom OMHOUWEHUeM Maccol (M)
mamepuana ko eécemy 3anumaemomy um 0ovemy (V,um ), 6K10YAs UMeowuecs 8 Hux
nycmombl u nopbl (V,,p), U paccuumuiéaiom no gpopmyne

. m m
M Vam _Vm.qb. +Vn0p

CpeoHssa niomnocmes HAXOOUMCS 8 O0OPAMHOU 3A8UCUMOCHU OM HOPUCTO-
cmu mamepuana. CpeoHIO0 NIOMHOCMb MAMepuanlos Onpeoesaiom Ha U30enusx uiu
00paszyax npasuibHOU U HeNPAGUILHOU POpMbl 8 COCMOAHUU eCMeCmEeHHOU 8l1AN}CHO-
cmu, 8 8030YUHO-CYXOM U cyxom cocmosinuu. Oopaszyvl npasuIbHOU 2e0MempuiecKoll
Gopmbl 6 6ude Kyba, napanieienuneoa Ui YUIUHOpa OOINCHbL UMeMmb pasmep no
HaumeHbuiemy uzmeperuro He meree 50 mm. Oopasyvl HeNPaAsBUILHOU 2e0MempPU1ecKoll
Gopmbl 0ondicHbl umems maccy He menee 300 e kaxcoviil. CpeOHI00 NIOMHOCMb NYC-
Momenvlx U30enuii Onpeoensaom Ha yeuvlx uzodenusx bes gvluema nycmon.

Cpeonioro niomHocms onpeoeisom He MeHee 4eM Ha mpex 0opasyax.

()

3 3
. 2lem” unu ke/m”.

yo,



1.3.2.1. Onpeoenenue cpedneit niomuocmu
00pazyoe NPasUILHOL 2e0MeMPUYECKOTl (hopmbl

Pa3mepsl 00pa3ioB onpeaensoT METaUIMYeCKON JIMHEUKOW WM IITAaHTeHIUP-
KyJIeM, BBIYUCIISIOT 00beM. 3aTeM B3BEIIMBAHUEM ONPEEISIIOT Maccy 00pa3ioB.
CpenHioo MIOTHOCTh MaTeprala BEIUUCISIOT 10 (hopmyJie

m 3
Py =y 2/em’, (6)
VMam
rie M — macca oopasna, T
3
V,.um — 00beM 00Opasiia B €CTECTBEHHOM COCTOSTHUU, CM" .

PCBYJIBTaTBI OIIPpCACIICHUA Cpe,ZIHefI IJIOTHOCTH 3aHOCSAT B Ta0II. 4.

Taomuma 4
Omnpenenenue cpeHe MIOTHOCTH 00pa3loB MPaBUILHON (GOPMBI
Homep| Macca Pazmepsl O6bem Cpennsis IIOTHOCTH p, I/cM”
onbiTa| oOpasua | oOpasua, | oOpasla |momy4eHHOE| CpeaHee | Mo CrpaBoy-
m, r CM V, cm 3HAUYCHHUE | 3HAYCHUEC | HBIM JJaHHBIM

1.3.2.2. Onpeodenenue cpeoneii nnomuocmu
00pa3zuo0e6 HenpaeubHOU hopmol

5 Onvim ocywecmensaemcs ¢ NOMOWbIO 2UOPO-
e CMamu4ecko2o 836euusanust (puc. 4).

6 [IpeaBapurenbHO B3BEIICHHBINH 00pasell Mmo-
KpBIBAIOT IJICHKOM M3 mapaduHa. 3aTem oOpasell
- OXJIXKJIAIOT W B3BEIIMBAIOT, CHa4yaja Ha BO3IYyXE,
’ Mg 1] ' sareM Ha THJPOCTATUYECKHUX BEcax B BOJE (puc. 4).
CpenH MIOTHOCTh MaTepHhalia BBIYHC-

JSIIOT 10 popMmyJie:

w P oS

Puc. 4. 'ugpocratrueckoe

B3BCIIIMBAHHE!
1- napaduHUpOBaHHBIN 00paser; o = m , 2lenm’ (7
2- cTakaH C BOJIOM; m ml _ m2 m1 -m
3- moIJKa; —
4- TOHKas IPOBOJIOKA; Psoour LPn ap
5- BeChl TEXHHYECKUE; 3
6- rupu TAC Peoon — TIOTHOCTB BOJBI, 1 T/cM ™

Pnap — THIOTHOCTB napaduna, 0,93 r/cm ;
m — Macca oOpasiia, T;
m; — Macca nmapaduHUPOBAHHOTO 00Opasia
Ha BO3/yXe, T
m, — Macca napaduHUpPOBAHHOTO 00pa3la
B BOJIE, T;
My - M, — MOTEPsI MacChl B BOJIEC, paBHAs
Macce€ BbITECHCHHOM BOJIBI, T
Pe3ynbTaThl onpeesieHuss CpeAHe IMIIOTHOCTH MaTepHalia 3aHOCAT B Ta0J. 5.



Tabmuma 5

Onpenenenue cpeHe MIOTHOCTH 00pa3loB HEMPABUIBLHON (OPMBI

Homep | Macca | Maccanapa- | Maccamapa- | Cpenuss IUIOTHOCTB p, I/cm”
ombITa | 0Opasiia q)HHI%pOBaHHO- @HHHgOBaHHO- TOTyHeH- | CpeiHee | Mo cripa-
m,r | roobpasuaha | rooopasuaB | yoespa- | 3Hade- | BOYHBIM
BO3yXC BOZC YeHUE HUE JTaHHBIM

mp, T mp, T

1.3.3. Onpeodenenue nacvinnoi niomuocmu

Hacvinnaa niomuocmo — 5mo macca eOuHuybl 00vema Mamepuaiad 6 poixjio-
HACbINHOM COCMOSHUMU.

Hacvinnyo niomnocms mamepuana Onpeoensitom OmuouleHuem maccoi (M)
3EPHUCTINO20 MAMEPUANa KO 8cemy 3aHumaemomy um 0ovemy (Vyum,), éxnouas umero-
wuecs 6 Hem nopvl (V,,p,) u mexczeprnosvie nycmomol (Vyyen), U paccuumuviéarom no
gopmyne

m m

- _ (8)
V yiam qub +Vn0p +Vnycm

3 3
L e/emM” unu Ke/m

P,

Cywnocmos ucnblmanusi 3aKa04aemcs 8 3an0JHeHUl MepHO20 cocyod pbiXio-
3EePHUCTNBLIM MAMEPUATOM.

B 3asucumocmu om kpynHocmu yacmuy Mamepuaia UCnob3yonm cocyovl pas-
nuuHou emecmumocmu. Eciu pasmep wacmuy mamepuana cocmaensem 0...5 mm, mo
00vem cocyoa donxcen ovims 1...2 1, ecnu pazmep yacmuy S ...40 mum, mo obvem co-
cyoa — 10 1, u ecau pazmep yacmuy 6onee 40 mm, mo ob6wem cocyoa — 20 1.

Hacvinnyto nnomunocmu colnyuux mamepuanos (necok, yemenm u op.) onpeoe-
JISIIOM C HOMOWbIO BOPOHKU 8 8UOE KOHYCA C 3ACTIOHKOU 8 HUMCHell yacmu (puc. 5).

7[

Puc. 5. Onpenenenue Ha-
CBHIMTHOM MJIOTHOCTH:

- - . — 3
1- BOpOHKa-KOHYC; D = My =My r/em
2 - 3aCJIOHKa; H V
3 - MepHbIii cocya

1 [Tox BOpPOHKY CTaBAT 3apaHEe B3BEUICHHBIN MEPHBIN
COCyJl EMKOCTBIO | JI. B BOPOHKY 3achImarOT CyXOW MaTepH-
aJ1, OTKPBIBAIOT 3aCJIOHKY U C BBICOTHI 10 CM 3amoJIHSIOT CO-
Cyll ¢ M30BITKOM. MeTaminueckoil JIMHEWKOW cpe3aroT u3-
JUIIEK MaTepualia BpOBEHb C KpasMmu cocyza (0e3 yrioTHe-
HUSI) U B3BEIIUBAIOT.

HachimHyro IUIOTHOCTH MaTepHajla BBIYMCISIIOT 110

bopmyie

LI

10 cm

¢ Lo

(9)

rme Mm; — macca cocyaa, T;
M, — Macca cocyja ¢ MaTepHaJIoM, T;
3
V — o0OweM cocyna, cMm

Pe3ynbTaThl ornpeesieHrs HaChIITHOM MIIOTHOCTH 3aHOCST B Ta0I1. 6.



Tabmuma 6
Pe3ynbraThl onpeaeeHust HaChHIITHOMN TIOTHOCTH

Homep | Macca co- | Macca cocy- | O6bem Cpenssis IUIOTHOCTH p, T/cM”

OmbITa | Cyma My, | ndac Mmare- COCYd | MOJNyIECHHOE | CPEIIHEE | TIO CTPaBOY-

r puajaom My, r Vv , CM 3HAa4YCHHUC 3HA4YCHHC | HBIM JaHHBIM

1.3.4. Onpeodenenue nopucmocmu mamepuania

Hopucmocmb = 9MO CMeNneHsb 3anOJIHeHUsA mamepuaila nopamiu.

nop
VMam
Pasznuuarom noamyro, omxpoimyro u 3axkpeimyio nopucmocmu. Iloanas nopuc-
mocmo (11 ) exniouaem 6 cebs omxpwimyio (11, ) u 3axpvimyro nopucmocmu ( 11,).
OmKpoimsviMu CHUMArOmcs Hopsl, KOMopwvle npu NOMeweHuu Mamepuanla 8 600y 3d-
NOJHAIOMCSL €10, 3AKPLIMbIMU — KOMOPble He 3aNn0HAIMCSA 8000

= :100% - (10)

HOHHYI-O IMOPUCTOCTDb PAaCCUHHUTBIBAIOT I10 (bopMlee

yo,
7=(-—" ~100% , (11)
yo,

3.
I7I€ p — UCTUHHAA IUIOTHOCTh MaTepuala, I/cm °;
Pm — CPEIHSS TNIOTHOCTh MaTepualia, r/cM .

OTKpBITYIO TTIOPUCTOCTH MOKHO MPHUOIMKEHHO ONPEACIUTh IO BEIUYHUHE BO-
JIOTIOTJIOIIEHUS 110 00bEMY:

11,=~ B, . (12)
3aKphITYyIO (3aMKHYTY10) TIOPUCTOCTH B MPOIEHTAX OMPEACISIOT 0 (Gopmylie
IL,=11-TI,. (13)

Tlopucmocmv cmpoumenvHbix MamMepuaios Koieoiemcs 8 WuUpoKux npeoeiax:
y cmekaa u memaina ona cocmasasem 0 %, epanuma u mpamopa — 0,2...0,8 %, ke-
pamuyeckozo xkupnuua — 18...35 %, masxcenoeo 6emona — 5...10 %, 2azobemona —
55...85 %, saueucmoix niacmmacc — 90...9 5 %. Om seruuunsvt nopucmocmu, pazme-
pa u gopmul nop, pasHoMepHOCMU pacnpedeieHus ux 8 Mamepuaie 3a6Ucsim 8aic-
Helluiue e20 CBOUCMBA: NPOYHOCMb, NIOMHOCHb, 8000N02I0WEHUe, MeNiIonPo8oo-
HOCMb, MOPO30CMOUKOCb U Op.

1.3.5. Onpeoenenue merczepnosoit nycmomunocmu

Mex3epHoBasi IycTOTHOCTh ( V,, ) Il 3€pHUCTBIX U TOPOIIKOOOPA3HBIX Ma-
TEPHUATIOB PACCUUTHIBACTCS 1O (HopMyJie

vV = a2 ~100% » (14)
pm
rac p, — HaCbIIIHasA INIOTHOCTb MaTCpHraa, F/CMS;
Pm — CPEHSIS IIOTHOCTH MaTepHana, I/cM .



1.3.6. Onpeodenenue 6ooonoznowenus mamepuanos

BO()O”ZOZJZOW@HM@ - 3MO CnOCcoObHOCMb mamepuajla enumosledmos U y()epOlcu-
samo 6 nopax 600y. Bodonoznowenue xapaxmepusyem makcumanbhyio cmenehv y6-
JAAJNCHERUA mMamepuana, m.e. maKoe cocmosrnue, npu KOmopom 6Ce OmKpblnble Nopbl
3anoanenvl 6000u. Paznuuarom 60007’102]10“467‘[”3 no macce u 06’beﬂ/ly:
= % :100% ° (15)

mam.

60001/IOZJZOLI/!€HM€ no macce B

20€ Mo, — MACCA NORTIOWEHHOU MAMEPUATIOM 800bL, 2,
M,um. — Macca mamepuana, 2,

gooonozioujenue no oovemy R z\@,loo%, (16)
vV v
mam.

. 3.
20€e Vo0, — 00EM NO2NOWEHHOU MAMEPUATOM 800bl, CM |
3
V,am. — 00vem mMamepuana, cm’.

Booonoenowenue mamepuana no obvemy u macce ceazamvl mexncoy cooou
cedyioueli 3a48UCUMOCMbIO!

sz Bm : (Pm /pgobbl)- (17)

Bononornomienue onpenensoT He MEHEe 4eM Ha Tpex oOpasiiax marepuarna.
OOpas1pl peIBapUTENHLHO BBICYIIMBAIOT B CYIIMILHOM IIKady MpHU TeMIiepaType
105 °C 10 mOCTOSIHHOM MAacChl, OXJaXAAKOT 10 KOMHAaTHOM TEMIEPATyphl, B3BEIIU-
BaIOT, OOMEPSIOT U BBIYHUCIAIOT 00BbeM. 3aTeM YKIIAJbIBAIOT B €MKOCTb C BOJIOM,
uMmerorer Temmneparypy +20 °C. B Boge o06pasiibl BeIIEpKUBAIOT 48 4, 3aTE€M BBIHU-
MaroT, 0OTHPAIOT BIIAKHON MSTKOM TKaHBIO U CPa3y B3BELIMBAIOT.

Bononornonienue 06pa3ios Mo Macce U 00beMy BHIYUCISIOT MO (opMyJiaM:

m -m m -m
Bm _ Hac cyx _100%; (18) BV _ Hac cyx .100% » (19)
mcyx Vmam 00wt
rae m,,.— Macca HaChIIIEHHOTO0 BOJIOW Marepuala, r;
M¢yx, — Macca Cyxoro MaTepuaja, r;
V,um — OOBEM MaTepHaa, CM;
Deoow. — TIIOTHOCTH BOJIBI, T/CM”.

Pe3ynbTaThl onpeencHus BOIOMOTIIONISHNS 3aHOCATCS B Ta0I. 7.
Tabmura 7
PesynbTaThl onpeaeneHus BOJOTOTIONIEHUS MaTepraia

Homep| Macca Bbicy-| Macca Hachl-| O6bem | Bogonornomenue| Cpennee — apudme-
OTBITA | IIEHHOTO 00-| IIEHHOTO BO-| 00pa3iial OTACIBHOTO  00-| THYECKOE 3HAYCHHE
pasia nou oopaszua | V., pasua, % BOJIOITOTJIOIIECHHS, %0

3
mcyxa r Myac » T M Bm Bv Bm BV
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1.3.7. Onpeodenenue enarxcnocmu mamepuanos

Bnaosicnocms — smo cmenenw Y61asiCHeHUs mamepuaad.
Bnaosicnocmo mamepuajia okasbvleaem 3HA4YUmMenNbHoe 6JUslAHUE Ha 0012068eY-
HOCNlb, MENJIOU30JIAYUOHHbLE, JJIEKmpPUiYecKue u dp ceolcmea mamepuaioes.

BrnakxHOCTB ompeensioT He MeHee YyeM Ha 3-x obpasuax matepuana. O6pasiisl
B3BEIIMBAIOT, 3aT€M BBICYIIMBAIOT B CYIIWIbHOM IKady mpu temneparype 105 °C
JI0 OCTOSTHHOM Macchl. [lociie oxnaxaeHus B3BEIINBAIOT.

AGCOIIIOTHYIO BIKHOCTh BBIYHUCIIAIOT MO (hopmyJie:

m —-m
W — 6GJl Ccyx .100%, (20)
m
cyx
rae m,,— Macca MaTepuaia, B €CTECTBEHHOM COCTOSIHUMU T;

Mex— Macca Cyxoro MaTepuana, r
Pe3ynbrath! onpeneneHus BOJOMOTIIONIEHUS 3aHOCSTCS B Ta0. 8.

Tabmuma 8
PesynbraThl onpeaeneHus aOCOMIOTHON BIaXKHOCTH MaTepuana
Homep| Macca Bricy- | Macca o0pa3siia B Bnaxuocts | Cpennee apudmernue-
OMbITa| IMIEHHOTO 00- | €CTECTBEHHOM CO- | OTIEIBHOIO | CKOE 3HAUYCHHE BIIaXK-
pazua, r CTOSIHUHU, T obpasia, % HoCcTH, %

Abconomuas 8naMCHOCMb, 8 3AGUCUMOCHU OM OKPYICAIOWUX YCILOBUL, MO-
orcem meHamoes 6 npedenax om ) 00 noiHo2o Hacvluenuss 6000t (By,).

Ilpuobopwt, uncmpymenmat, mamepuanst: Becbl Texuuueckue no ['OCT 16474,
cymmibHbIN mKad nmo 'OCT 13474, snekTporuiuTka ¢ 3aKphITHIM HarpeBaTEIbHBIM
anemeHToM o ['OCT 13474, Becer Toproseie nmo I'OCT 16474, mepHbIi TUIUHID
BMecTUMOCThIO 100 mnu 250 min, oosemomep Jle-Illarenve-Kanano, nukHomMeTp BMe-
ctuMocThio 50 nim 100 M mo 'OCT 6427, crangapTHast BOpOHKA JUIsl ONPEAETIEHUS
HACBIITHOM IIJIOTHOCTH MAaTEpPUaoB, MEPHBIM COCYZ BMECTUMOCTBIO | JI, MeTamnu-
yeckad auHeiika no ['OCT 421, mranrenuupkyns no 'OCT 166, oOpa3ubl cTpou-
TEJIbHBIX MAaTEPUAIOB.

Ammecmayuonnsie 60npocovl
. UTO Ha3pIBa€TCSI HCTUHHOM, CPENHEN U HACBITHOM IJIOTHOCTBIO MaTtepuaia?
. Kak onpenensercs nctuHHas MIIOTHOCTh MaTepuana’?
. Kak onpenensiercst cpeaussi IiI0THOCTh MaTepuana?
. OnummTe METOAMKY ONPENEIICHNS] HACBIITHOM TUIOTHOCTH MaTepHaa.
. Kak paccunthiBaeTcst nopuctocth MmaTepuana?
. Kakue cBoiicTBa MaTepuana 3aBUCST OT NOPUCTOCTU?
. Kak paccunteiBaeTcss MeK3€pHOBas IyCTOTHOCTh Marepuana?
. OnuummuTe METOANKY ONPEIeSICHNs] BOAOIOTIOIECHHUS ?
. Kak onpenensiercs BnaXXHOCTh MaTepuana?
0. Kakue cBOMCTBa CTPOUTEIBLHOTO MaTEPHAIIA 3aBUCAT OT €T0 BJIAYKHOCTH?

= O 001NNk~ W~

Jumepamypa: [1,2,6,8,12].
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JIABOPATOPHAS PABOTA Ne 2
MEXAHUYECKHUE CBOMCTBA CTPOUTEJIbHBIX MATEPUAJIOB

2.1. Obuue ceeoenusn

MexaHuveckue CBOMCTBA XapaKTEPU3YIOT CIIOCOOHOCTh MaTEPUAIOB TIPOTUBO-
CTOSITh CHUJIOBBIM, TETUIOBBIM M JPYTUM HAINpsHKEHUSM, BOZHUKAIONUM B HUX O€3 Ha-
pYILIEHUS CTPYKTYpbl. MeXaHWYeCcKre CBOMCTBA MOAPA3ICTAIOTCS Ha MMPOYHOCTHBIE U
nedopmatuBHbie. JlepopMaTUBHOCTE XapakTepu3yeT cmocoOHOCTh MaTepHana u3Me-
HSTH CBOIO (JOPMY U pa3Mepbl 0e3 U3MEHEHHS MaCChI.

Ilpounocmobio Ha3piBaeTCs CHOCOOHOCTh MaTepualia COMNPOTHUBISATHCS
BHYTPEHHUM HANpsHKEHUSM, BO3HUKAIOIIMM B pe3yJibTaTe JEHCTBUS BHEIIHUX
HArpy3okx (cmu).

Marepuaiibl B COOPYKEHUAX MOTYT UCIBITHIBATH MMOJ J€HCTBUEM HArp y30K
pa3juMyHble BHYTPEHHUE HAIPSKECHUS: CKAaTUE, U3TUO, pacTsKEeHHE, cpe3, yaap,
UCTUPAHUE U Jp.

[IpOYHOCTH CTPOUTENBHBIX MAaTEPHAIOB OLIEHUBAETCS IMPEAEIIOM IMPOYHOCTH,
T.€. HAIIPSPKEHUEM B MaTepHUaje, COOTBETCTBYIOIIMM HArpy3Ke, Mpu KOTOPOU Mpouc-
XOJUT pazpyuieHue odpasia. Ha mpakTtuke B COOPYKEHHUSX JOMYCKAIOTCS Hampsike-
HUS, KOTOPBIE B HECKOJIBKO pa3 MEHbIIIE Mpe/era IPOYHOCTH. DTUM CO3LAECTCS 3aIac
IIPOYHOCTH, YCTAHOBJICHHBIN TOCYIapCTBEHHBIMA HOpMaMu. OOBIYHO 3amac MpoYHo-
CTH paBeH 2, 3 u Ooree.

3HauYCHHUE Pa3pyILIAOIIEH CUIIbI ONPEACISIOT Ha Mpeccax WM Pa3pbIBHBIX Ma-
muHax. [lo BennunHe npenena NpOYHOCTH YCTAHABIMBAETCS MapKa CTPOUTEIbHBIX
MaTepUaJIOB IO MPOYHOCTH.

2.2. Ilenv pabomul

N3ydyeHne METONMKHA M TOpPSAJIKA ONPEACIICHUS TNOKA3aTeeld MEXaHWYECKUX
CBOWCTB CTPOUTENIbHBIX MAaTEPUAJIOB.

2.3. Ilopsaook evinonnenus paoomaol

2.3.1. Onpeodenenue npedena npoYHOCHU RPU CHCAMUU

CywHocms ucnelmauusi 3axKnoydemcs 8 paspyuieHuu oopasya mamepuana
corcumaroweni azpyskou (P), oeticmsyroweti na eounuyy niowaou (F).

IIpeden npounocmu npu corcamuu onpeoensitom nymem UCHbIMAHUSL cepuu 00-
pasyos (He menee 3-Xx) Ha euOPABIUYECKUX U Mexanuueckux npeccax. Popma u pas-
Mepbl 06paszyoe npedcmasienvl 8 maoi. 9.

12



Tabmuma 9
CxeMbl UCTIBITaHUS U UCXOJIHBIC TAHHBIC JIJIS OTPEICTICHUS
npejesia IPOYHOCTH MPHU CHKATHH

Ne | ITokazarenu OcHOBHBIE XapaKTEPUCTUKHA 00pa3IOB
dopma Ky6 Hwmmnanp | Ilpusma xBan- banouka
1 00pasIoB paTHOro ceue- | (IMOJIOBUHKA)
HUS
Cxema Prd P4— p
2 WCTIBITAHUS 7y ¥
h |h 7\ gl\
za_ v - _ ‘Za_ b v P N
a a 4 pl
['eomeTprye- a =7 10,|a =7, 10,| a=10,15,20 |a=4, b=6,25
3 |ckme pasmepsr | 15, 20, 30 15, 20, 30 h=4a F= axb=25 cm’
o0pasIoB, cM h=d wu 2d

IMepen ucnbITaHuEM 00pa3ibl OCMATPUBAIOT, BEIOMPAIOT OMOpHBIE TpaHu. OHU
JO/KHBI OBITH POBHBIMH, INIAAKHMHE, HapauielbHbIMA. ONpENensioT MX JIMHCHHEBIE
pasMephl IITAaHTeHIUPKYIIEM WM METaUINYeCKOi uHeiikoi. ITo pe3ynbpratam usMe-
PEHHIT PaCCUNTHIBAIOT PaGOYYIO TUIOAb OMOPHBIX IPAHEH B CM°. 3aTeM moouepe]-
HO KaKIblii 00pasell yCTaHABIMBAIOT B LEHTP HIDKHEH IIMTHI IPECca, OIMYCKAaKoT
BEPXHIOIO IUIMTY, MOCJIE YEr0 BKIIOYAIOT IPECC M MAaTEPHA IIOABEPracTCs JEHCTBHUIO
CKUMAIOLIMX CHJI, TPUBOJAIIUX K €ro paspymienuto. C CHIIOM3MEPHTENS Ipecca
CHHMAIOT 3HAUYEHHE Pa3pyIIaoIell Harpy3Kd B KIC.

IIpemesn MpOYHOCTH MIPU CKATHH BBIYHCIISIOT 110 (hopMyJIe

R :E  MIla wmm Kkre/cm?, (21)
CoHC F

rae P — pazpymaromias cuna, H (kre);
2 2
F — miomans nonepeyHoro ceueHus oopasia, M-, cM".

1 MIla = 9,81 krc/em.

PGBy.]'II;TaTbI OIIpCACIACHUA IIPCACIa IIPOYHOCTH IIPH CiXKATHUKU 3aHOCAT B

tabmn. 10.

Ta6nuna 10
Pe3ynbTaThl onpeneneHus npeaena MpouHOCTH MPU CKATUH
Haume- | Homep | Onopnas | Paspy- [Ipenen npounoctu npu cxaruu, Mlla,
HOBaHME |0o0Opasia Hﬂgmaﬂb, HIaroIas (KFC/CMZ)
Marepuana M, CM cuIa, MOJIYYEHHOE| CpelHee | IO COpaBOY-
H (xrc) 3HaYCHUE | 3HAYCHUE | HBIM JIAHHBIM

IIpeden npounocmu npu cocamuu mMamepuana A6IAEemMcs ONpPeoesiouum no-
Kazamejnem Ol KOAOHH, ONOp, (pyHOAMeHmMOo8, CheH U Op.
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2.3.2. Onpeodenenue npeodena nPoOUHOCHU NPU U32UDeE

Hcnvimanue saxnouaemces 8 paspyuienuu obpasya cocpeoomovenHol Ha-
epysxotl (P), npuknaowvieaemorii 6 cepeoune nponema (€).

Onpeodenenue npedena npoYHOCMU NPpU U32ubEe OCYUjecmensnemcs Ha euopas-
nuyeckux npeccax uau nHa ycmauwoske MUH-100. Onvimnovle 0bpaszyvl-Oaiouku uzeo-
MOGIAIOM Nymem GblNUNUGAHUS UU HOPMOBAHUS U3 PACMEOPHOU UMU OEMOHHOU
cmecu. UcnvimamenvHule cxemsl, popma u pamepsbl oOpa3yos npeocmasiensl 6
mabn. 11. Pazmepvl obpazyos u paccmosnue medxcoy onopamu, Npu UCHbIMAHUU
yemanasaugaromes I'OCTom na 0anuwlil cmpoumensublii Mamepua.

IIpeden npounocmu npu useube mamepuana A611emcs OnpeoestouuUM noKa-
3amenem 0151 6ANOK (hepm, NOKPLIMULL, nepekpbuimuil U Op.

OcHoBHble cxeMbl UCHbLIMAHUSA, MUNopasmepsl 00pa3yo8 npeocmasiensvl 8
maoan. 11

Tabnuua 11
CxeMbl UCTIBITAaHUS U UCXOIHBIC TaHHBIC IS OTIPEICTICHUS
npezjesia IPOYHOCTH MpU U3rude

Ne HaumenoBanue XapakTepUCTUKU TOKa3aTenen
roKasaresien
1| ®dopma oOpasion [IpssmoyroJibHasi mpu3Ma KBaJApaTHOTO CEUCHUS
2 | Pa3mepsl 00pasnos a(6,h)=4,5,7,10,15,20 cm; ¢ =4a
3 Bun Harpysku OnHOTOYEUHAs JIByxTOueuHas
4 | Cxema UCIbITaHUS PR2|_M_ P/
P h §
1 | PN L L h QD
1 ]

= == =

5 | Pacuetnas dbopmyna R - 3 Pl )| r - P(¢-m) (23)
uze 2 gh? use eh?

6 Cocrapnaronme | p _ paspymaromias cuia, H (krc); 0 paccTosiHAEe Me-

bopmy (22) u (23) | sny onopamu, M (cM); 6 — mmpuHA 06pasia, M (cM);
h — BeicoTa oOpasna, M (CM); M — PacCTOSHUE MEXITY
rpy3amMu M (CM)

1 2 O6pasubl 1 ocmaTpuBaroT, oOMepsitoT. C MOMOIIBIO
4 cranpHBIX cTepkHeW 2 muamerpoM 10 MM Ha HIDKHEH
MTe 3 mpecca  COCTaBISIOT HMCHBITATEIBHYIO CXEMY

m 3 (puc. 6), OIyCKarOT BEPXHIOK IUIMTY 4 W HArpyXxarT 00-
i paserl 0 pa3pylieHus.

Puc. 6. Cxema [Ipenen mpounoctu npu usrude (R,,) BBIYUCISIIOT

MCIIBITAHMS no gopmynam (22) u (23) ¢ morpemnoctsio 0,1 MIla kak

pH u3rude N
cpenHee apu(METHIECKOe Pe3yJbTaTOB MCIIBITAHWHA yCTa-
HOBJICHHOT'O YHCJIa 00Pa3IioB.
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[Ipu ucnbiTanum 06pa3ioB-Oanouek pazmMepom 4x4x16 cM UCTIONB3YIOT UCIIbI-
tateiabHyto Mamay MUHM-100, mo3BosisfoNnIyt0 CHUMAaTh MoKa3aTelb Mnpejenna mpoy-
HOCTH MPHU U3rM0e MO CYETYUKY MAIIUHBI.

Pe3ynpraTel omnpeneneHus MPOYHOCTH NPH U3rHOe 3aHOCAT B Ta0. 12.

Taomuna 12

PCBYJIBTaTBI OIIPCACIICHU: ITPCAcCiia IPOYHOCTH IIPH U3ruoe

Haume- | Tun | Homep| Pac- [IIu- |Bricora| Paspy- | IIpenmen nmpounoctu
HOBaHUE| yCTa-| o0pa3-| crosHue| puHA | oOpas- | IIaro- npu m3rude, Mlla
Mare- | HOB-| IIa MEXIy | o0pa3-| ma, M | Ias CH- (krc/em®)
puana | Ko omopa- | ma,m | (cm) na, H | momyden- | cpengnee
MU, (cm) (krc) | HOe 3Haue-| 3Haue-
M(CM) HUE HUE

2.3.2. OnpeodeneHue meepoocmu Mamepuanos

Teepoocmuio nazviearom cnocoOHOCMb Mamepuala CONPOMUBIAMbCS NpPo-
HUKHOBEHUIO 8 He20 Opy202o, boJiee meepoo2o Mamepuaid.

2.3.2.1. Onpeoenenue meepoocmu mamepuanos no wikaie Mooca

IIpu onpedenenuu meepoocmu Xpynkux nPuUpoOHbIX U UCKYCCIMBEHHBIX KAMEH-
HbIX CMPOUMENbHLIX MAMEPUAnNos Noab3YIOmcsa wkaiou meepoocmu Mooca, co-
cmosuwetl u3 10 smanonnvix munepanos. Munepanvt 8 wikaie noooopanvl maxum o0-
PA30M, UMO KaAXCObL NOCAeOVIOUWUL ocmasisem depmy (Yyapanumy) Ha npeovioyuem
(c MenbUwUM HOMEPOM), U 8 MO dHce 8pemMs cam He npouepuusaemcs um. Iloxazamenu
meepoocmu Munepanos no wkane Mooca npugedenvt 6 maon. 13.

Ta6numna 13
TBepaocTe MUHEPAJIOB 10 Kajne Mooca
Munepan IToka3arenpb TBEpAOCTH
Tanbk 1
['unc 2
Kanprur 3
[11aBUKOBBIH HITIAT 4
AmnaTtut 3)
OpTokna3 (1moJeBoH 1mmnar) 6
KBapi 7
Tomnas 8
Kopynn 9
Anmas 10
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JIJis yCTaHOBIIEHUSI TBEPIOCTH HCIBITYEMOTO MaTepuaia Ha TJIaJKOW ero Io-
BEPXHOCTHU MPOOYIOT HAHECTH YEPTy KKIBIM U3 MHUHEPAJIOB, BXOAAIIMX B IIKaTy, Ha-
YHHAsl ¢ CaMOT0 MATKOT'O U3 HUX. 3a TBEPJOCTh MPUHUMAIOT BEJIMYUHY MEX]Y YCIOB-
HOM TBEPJOCTHIO TOTO MUHEpaJIa, KOTOPBINA OCTaBIISIET YePTY Ha UCIIBITYyEMOM 00pa3slie,
U TIPEABLAYINNM, 00Jiee MATKAUM MHHEPAJIOM, HE OCTaBJISIFOIIMM YepPThl Ha 00pasiie.

Teepoocmv mamepuana 6nusem Ha 1e2KOCMb €20 00pabomKuU, HA3HAYeHue,
00/1208€4HOCMb U OP.

2.3.2.2. Onpeodenenue meepoocmu 0,131 RAACMUYHBIX MAMEPUATIOE

JIJIsl IIaCTUYHBIX MATEpHANIOB (IPEBECHUHBI, MJIACTMACC, HEKOTOPHIX METAJIJIOB
U OETOHOB) TBEPJOCTh OINpPEACNSIeTCS BAABIMBAHUEM B MaTepuald CTaHIAPTHOIO
CTaJIbHOT'O LIapHUKa.

Uucno TBEpAOCTU BBIUUCIAIOT 1O hopmyJie

HB = E, MIla mma  Kre/cm? (24)
F

rae P — npunokeHHast He JI0 pa3pylieHus Harpyska, H (kre);
F — nyomans moBepXHOCTH OTIIEUaTKa, M~, CM".

2.3.3. Onpeoenenue conpomusieHus yoapy

4 CywHocms  uCnvlmaHus 3axKuoyaemcs 8 paspyuleHuu
obpazya yoapHot Haepyskou. Hcnvimanus Ha yoap npou3eo-
S 0sm na konpax. Obpazywt (3 wm.) 00nHCHBL UMemMb hOPMY Yu-
JIUHOPA OUAMEMPOM U 8bICOMOU 25 MM.
3
1 O6pazer; 1 oOMepstOT, BEIYUCISAIOT €ro o0beM. 3aTeM

2 YCTaHABJIMBAIOT Ha HAKOBAJIBbHIO 2 Kompa (puc. 7) U CBEpXy
omycKaroT 1moa6adok 3, ynuparoumuiicss B 1eHTp odpasua. Ilo-
CJIe ATOT0 HAYMHAIOT cOpackiBaTh CTalbHyIO 0a0y 4, Macca Ko-
TOPOM B 3aBUCHUMOCTH OT MPOYHOCTH 00pasiia MOKET COCTaB-
7tk 0,5; 1; 2 wm 5 kr. Y apsl o o0pasity IpuXxoasaTcs yepes
noa0abok. BeicoTa nepBoro copoca cocrasisieT 1 cm, BTOporo —

2 cM, TpeThero — 3 ¢M, U T.JA. 0 MOMEHTa pa3pylieHus: oopasiia (10 MosBJICHUS TIep-

BOM TpEILMHBI).
ComnpoTuBIIeHHE YJapy pacCuuThiBaeTCsl Mo dhopmylie

_P-XS
yo v

Puc. 7. Cxema
HUCIIBITAHUSA

MpH yaape

| KICcecM/CM, (24)

rne P — cuna ynapa, krc; P =mg, riae m — macca 6a0sbr;
¥S — cymma BBICOT cOpoca 6a0bl, cm; XS = (1+2+3+...+n),
rzie N — BBICOTA pa3pylieHUs o0pasia (MOsIBICHUS TEPBOM TPEIIUHBI), CM;
V — ob0bem obpasia, cMm”.
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3a OKOHYATENbHBIN PE3yNbTaT MPUHUMAIOT CpeaHee apuPMETHIECKOE TPEX
onpeneneHuii. Pe3ylbTaThl HCIIBITAHUHN 1O ONPEACIICHUIO CONTPOTHUBIICHUS yIapy 3a-

HOCAT B TaOi. 14.
Taomuna 14

Pesynbrathl onpezeneHus COpoTUBIICHUS yAapy

Haume- | Pasmep 06- | O6vem | Cymma | Vjpapras BS3KOCTb, (Krcecm/cMm)
HOBaHME | pasna, cM | oOpasma,| BBICOT
MaTre- | Aua- | BhI- CM3 coOpoca |OTHENBHO- | CPEIHEES apupmeTH-
puasia | MeTp | cora 6a0b1, cM |ro oOpasma | 1€CKOC SHAICHUC

Ha conpomusnenue yoapy (yOapHyio 8513K0CMb) UCHLIMBIEAIOM MAMePUabl,
noosgepeaemvie OUHAMUYECKUM B030€UCMBUIM (OOPOAHCHO-CMPOUMETIbHbIE Mame-
puanvl, nIumKuy 0Jisl NOJ08, C8au).

2.3.4. Onpeodenenue ucmupaemocmu

Hcmupaemocmuio nazvleaemcsi CHOCOOHOCMb MAMepUald UsMeHsAmMscs 8 00b-
eme u macce noo Oetcmaeuem UCMUPaowux YCuiui.

Hcnvimanuto na ucmupaemocms noosepeaiom mMamepuaivl, npumensemvle OJis
YCmpoucmea noos, 1eCMHUYHbIX CIYyNeHell, KAMEeHHbIX Mpomyapos u m.n.

Hemupaemocms (U, ke/m°) 06biuno onpedensiom no nomepe maccwl 06pasya
nocie e2o UCNbIMAHUs HA Kpy2e UCTNUPAHUS.

Obpa3zyvl 015 onpedeneHus ucmupaemocmu (3 wm.) 00NH#CHbL OblMb 8 8030 UL-
HO-CYXOM COCMOSIHUU U UMemb popmy Kyoa ¢ peopom 70 mm unu yuiuHopa ouamems-
pom u gvicomoti 70 mm. Onpedenenue ucmupaemocmu Rpou3800am Ha Kpye Ucmu-
PAaHus, KOmopbulil umeem 8pawaroyuiics UCmupanwull OUcK, npucnocoodierue OJis
YCMAHOBKU 00pa3y08 U UX HA2PpyHCeHUs 8ePMUKAIbHOU HASPY3KOU, Cuemuux 060po-
moe. B kauecmee abpazueno2o mamepuana ucnoawvsyrom waugzeprno 16 uiu Hop-
MANbHBIU B0JIbCKUU KBAPYEBBIU NECOK.

OOpa3sipl B3BEIIMBAIOT, OOMEPSIOT U YCTAaHABJIMBAIOT B THE3/1a Kpyra UCTUPa-
Hus. [IpuKIIagpiBaloT K KaXIOMY MO LHEHTPY COCPEAOTOYEHHYIO BEPTUKAJIBHYIO Ha-
rpy3Kky BenumuuHo# 300 £ 5 H, yto coorBercrByer nasnenutro 60 + 1 xIla. Ha nctu-
paroIIuii IUCK paBHOMEPHBIM CJI0€M HackinaroT adbpas3us (20 £ 1 1), 3aTeM BKIHOYAIOT
NpPUBOJA Kpyra M HauumHaroT ucthpanue. Yepes kaxapie 30 M mytu uctupanus (28
000pOTOB Kpyra) Kpyr OCTaHABIMBAETCS, C HErO YJAJSIOT OCTaTKH adpa3uBHOTO Ma-
TepUala U HACBIMAIOT HOBYIO MOPLMIO adpa3uBa. DTy ONEpanuio MOBTOPSIOT S5 pas,
YTO COCTaBJISIET OAUH IUKJI ucnbiTanud (150 m). Ilocne kaxI0ro nuKiIa UCIbITAHUS
oOpa3iibl BBIHUMAIOT U3 THE3/1, TOBOpauyuBalOT Ha 90° B TOPU30HTATBHOM TIIIOCKOCTH
Y TIPOJIOJDKAIOT OMBIT. Beero mpoBoasT 4 nukIia uCblTaHui (00U TyTh HCTHPAHUS
paBen 600 m). 3atem oOpa3iibl BRIHUMAIOT W3 THE3, U B3BEUINBAIOT. Benmnuuny uc-
TUPAEMOCTH OIPENEISIIOT 10 popMmyie
m -m
H-=_1 = 2 (25)
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rae  M;— mMacca oOpas3IoB 10 UCTUPAHUS, T;
M, — Macca o0pasia nocie 4-X IUKIOB UCTIBITAaHHS, T}
N 2
F — momans uctupaeMoii rpanu oopasia, cMm .

Pe3ynbrathl ucnbiTaHuii 3aHOCAT B TaOM. 15.

Tabnuma 15
Pesynbrath onpeaenennss HCTUPAEMOCTH

Haunme- |Homep| Macca 06- | Macca 06- | [Tmomaas HUctupaemocTs, r/cm?

HOBaHWE| 00- | pasma 1o |pasia mociie| HCTUpa-

Marepua-| pasiia | WCIBITa- | UCTIBITAHUS | HUS 2F,
ja HAI My, T my, T cM

MoJly- | CpeiHee |Io crpa-
YEHHOE | 3HAYCHHE | BOYHBIM
3HAUCHUE JTAHHBIM

2.3.5. Onpeoenenue usnoca é no104HoM dapadane

H3HoC KpynHosepuucmozo mamepuana (uebHs, epa-
1 8Us) Onpeoensiom no nomepe e20 Maccbl Npu UCNbIMAHUU
3 Npobwl mamepuana é nonounom bapabane (puc. 8). bapa-
oan ¢ enympennum ouamempom 700 mm u oauroi 500 mm
cHaboicen noakotl wupunou 100 mm 03 noovema webHs
(epasusi) emecme ¢ 3a2pyAHCeHHLIMU 8 6APAOAH Uy2YHHLIMU
Puc. 8. Cxema onpezene- WU CMATbHLIMU WAPAMU Ouamempom 48 mm u maccoi

HUSI U3HOCA! 405 2 kaxcowiii. Yacmoma spawerus bapabana cocmaeiisi-
1— Gapaban; em 30...33 06/mun.
2 — mpoba MaTepuana;
3 — mapsl.

Jns ucnbiTanusa medens (rpaBuil) gpakmuu S...10;
10...20; 20...40 MM mpoceuBarOT yepe3 JBa CUTa C pa3Me-
POM OTBEpPCTUI, COOTBETCTBYIOIIMX HAUOOJBbIIEMY U HAUMEHBIIEMY pa3Mepy 3€peH
naHHOM ¢pakumu. M3 ocTatka Ha HUKHEM CUTE OTOMPAIOT MO JIBE HABECKH MAacCOU
5000 £ 100 r kaxxgas i mebHs ¢ MPeAeTbHOM KPYITHOCTHIO 3epeH 10 20 MM U 1B
npoObl 1o 10000 £ 100 r mebus gpaxuun 20...40 mM. 3atem npoOy 3arpysxarot B 0a-
pabaHn BMecTe ¢ mapam# (8...12 mrT.), 1 BKIOYArOT ero. [1o okoHYaHuu HCIBITaHUN
(500...1000 o6opoToB OapabaHa) MPoOy MPOCEUBAIOT Yepe3 CHUTO C pa3MepaMu OT-
BEPCTUM 5 MM U KOHTPOJbHOE cUTO ¢ ceTkoi Ne 1,25. OcTtaTku Ha CUTax COCAUHSIOT
BMECTE U B3BEIIUBAIOT.

N3Hoc mebHs (rpaBus) onpeaessioT B MPOIeHTax 1o Gopmyie

m="""100%. (26)
m
rie M — macca npooOsl MaTepuaa, T;

M — CyMMapHasi Macca OCTaTKOB Ha MPEAOXPAHUTEIILHOM
U KOHTPOJBHOM CHUTaXx, T.
B kavecTBe pe3ysbTara UCIHBITAaHUS NPUHUMAETCS CpelHee apu(pMETHYECKOoe
2-X mapauieNIbHbIX UCTIBITAHUN. Pe3ynbTaThl HCTIBITAaHUH 3anuchiBatoTCs B Ta0M. 16.

4 — mosnka
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Tabmuma 16
Pe3ynbTaThl onpeneneHus u3noca meoHs (rpaBus)

Haume- |Macca| Macca octar- | Macca ocrat- | Cymmap- W3Hoc, oG
HOBaHME |IPOOBI| Ka HA CUTE C| Ka Ha CUTEe C |Has Macca mony- | cpe- |mo crpa-
Marepua-| m, OTBeSpcm;IMH OT?\?piT;Ig{MH OCTATKOB | yopmoo Hee | BOUHBIM
V)
1a MM, = e M1, T snauenue| 3nave- JTAaHHBIM
r r

HHC

I[IpuGopbl, HHCTPYMEHTHI, MAaTepHaJIbl. 00pa3Ibl CTPOUTEIHHBIX MaTe-
puanoB; ruapaBiaudeckuii mnpecc mo ['OCT 8905-82; mTaHTeHIHPKYIH IO
'OCT 166-80; merannmumueckas nuHeiika mo ['OCT 427-75; npucnocoOaeHus
JJI.  WMCHBITaHWs 00pa3loB-Oanouyexk Ha U3THMO; U3MEpHUTENbHAs MalllHa
MMUNUN-100; xonep tumna Ilemxa ¢ Maccoil maaaromiero rpysa 2 Kr; IIKaja TBepao-
cti Mooca; kpyr ucrupaemoctu tuna JIKN-3; nonounsiit 6apadban co cTaabHBIMU
mapamu (12 mT); TOPTOBBIE BECHI ¢ KOMIUIEKTOM TUph 10 10 Kr; CyMIMIbHBIN
mkad; KOMILUIEKT CTAaHJAPTHBIX CUT JJIs ONPEJICJICHUS 3€PHOBOTO COCTaBa IIECOHS
(rpaBusi); cuto ¢ cetkoir Ne 1,25; mmudzepHo 16 unu HOpMabHBIA BOJIBCKHI
KBAPLEBBIN MECOK.

Ammecmauuonuble eonpocaol

. UTO XapakTepru3yroT MEXaHUYECKHE CBOWCTBA MATEPUAIIOB?

. UTo Takoe NMpOYHOCTHh MaTepuana?

. UeM xapakTepu3yeTcsi IpOYHOCTh MaTepuraa?

. Oncatp METOAMKY OINPEAEIICHUS IPEAENa IPOYHOCTU TPU CKATUU
CTPOUTENBHBIX MATEPHUAJIOB.

. B yem 3akirouyaercs MeToIMKa ONpeesieHns: IPOYHOCTH Npu U3ruode?

. UTo Takoe TBEpIOCTh MaTEpHAIa U KaK OHA OIpeaesnsercs?

. Kak nponsBoautcs onpeneneHne COnpoTUBIEHUS yaapy?

. Onncatp METOAMKY OINpPEAEIICHUS] HCTUPAEMOCTH CTPOUTENBHBIX MaTe-
pHUaoB.

9. Kak onpenensieTcss HCTUPAeMOCTh (M3HOC) 11eOHs (TpaBus)?

10. Ot yero 3aBUCHT MMOKA3aTEIb Npeaeia MPOUYHOCTH MaTepuraa’?

A W N —

0 3 ON n

Jumepamypa: [1,2,3,7,8,12].
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JIABOPATOPHAS PABOTA Ne 3

OIPEJEJEHUE ®U3UYECKHNX CBOMCTB JIPEBECUHBI

3.1. Obwue ceeoenusn

Kauecmeo npumensemotl 6 cmpoumenbcmee Opesecunvbl onpeoensemcs nopo-
0otl Oepesa, e2o hu3UUecKUM COCMOAHUEM, CBOUCMBAMU, HATUYUEM NOPOKOS.

Tonoscumenvuvie ceoticmea OpegecuHbvl. CPAGHUMENLHO 8bLCOKAS NPOUHOCHD,
HebOobWAsL NIIOMHOCMb, HU3KAS MENnI0NnpPo80OHOCHb, 8bICOKASL MOPO30CHOUKOCHY,
JIe2KOCHb MeXaHU4ecKou 00pabomxu.

K ompuyamenvuvim ceoticmeam Opesecumnvl ciedyem OmMHOCUMb. HeOOHOPOO-
HOCMb CIMPOeHUsl U 00YCIO0GNIeHHAs. YMUM PAZHUYA  DUBUKO-MEXAHUYECKUX NOKA3d-
mejel 8007b U NONEPEK BOJIOKOH, 2USPOCKONUYHOCb U CBA3AHHbIE ¢ Hell dedopma-
Yuu U KopooaeHus, 2opodecms U CnOCOOHOCMb 3a2HUBAMb 8 HeDIA2ONPUSAMHBIX VC-
JIOBUSIX.

Bce Opesecnvie nopoowl Kiaccuguyupyromes Ha XeouHvle U JUCHBEHHbLE.
Haubonvwee pacnpocmpanenue 6 cmpoumenbcmeae umerom xeotinvle nopoowvi. K num
OMHOCAM COCHY, elb, NUXMYy, JUCMEEeHHUYY U Kedp. B nocneonue oecsmunemus
OobUlee npuMeHeHUe Haxo0sam U TUCMEEeHHble NOpoOobl, makue Kak 0y0, Oyk, bepesa,
ocuma, 1una, 2pad, oabxa, 8:13 u op.

lpesecuny npumeHnsiom O U32OMOBIEHUS HECYWUX U  02PAANCOAIOUUX
KOHCMPYKYULl 30AHULL U COOPYICEHUL, CIOJISIPHBIX U30eaull, onaiyoku, wnai, ga-
Hepbl, OpPeBeCHOBONOKHUCBIX U OPEBeCHOCMPYIHCEUHBIX NAUM, YCMPOUCMEd NOO-
mocmet, u op.

3.2. llenv padomuwi

H3ydyeHre MeTOJI0B UCTIBITAaHUS JPEBECUHBI U OIICHKA €€ KaYeCTBEHHBIX MOKa-
3aTelei.

3.3. Ilopsaook eévinonnenus padbomot

3.3.1. Onpeodenenue cpeoneii n1omuocmu Opesecutvl

CpellHIO0 TUIOTHOCTh JPEBECUHBI B COCTOSIHUM €CTECTBEHHOM BIAXXHOCTU OIl-
PENENAIOT KaK B JIA0OpATOPHH, TaK U 3a €€ Mpe/eaamMu (B MOJIEBBIX YCIOBUSIX).
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3.3.1.1. Onpeoenenue cpeoneit nnommnocmu opegecutl

6 NsroraBnmmBarot ob6pazer (3 mr.) B ¢opme mpsmMo-
- YTOJIbHOM IIpu3MBI (pHc. 9) ceuenueM 20%20 MM U ITTMHOM
T BJI0JIb BOJIOKOH 30 MM. OOMEpSIIOT €ro Mo ocsiM CUMMET-
PUU U BBIYHUCIIIOT 00BeM. 3aTeM 00pa3el] B3BEIINBAOT.
’ CpeaHIo0 MIOTHOCTh APEBECUHBI MTPHU BIAKHOCTHU
(W, %) paccuuThIBarOT 1o Gopmyiie

m
pW =W oM, (27)
m
Puc.9. Onpenenenue VW
CPCAIHEH IIOTHOCTH rae V, — 06beM 06pasia, cM° mpu BiraxkuoctH W,
APCBCCHHBI my — Macca obpasia , r npu BaakHocTd W.

Cpeonss niomHocms Opegecurvl npu 000U 8IANCHOCMU 0053aMeNbHO nepe-
CUUMbLBAemcs Ha CMAaHOapmuyo enaxcHocms (12 %) no goopmyne

Lo = pr‘;]"[l—i-o,Ol(l— KO)(12—W) K r/em’, (28)

20e K, — xoagpdpuyuenm obwemmnou ycywku (cm. n. 3.3.3). Taxoce moocem 6vimo
npumsm ons bepeswi, oOyka, rucmeerHuysvt — 0,6, a o1 npouux nopoo — 0,5;
W — enaosicnocmo opesecunwi, %.
PesynbTaThl onpenenenus oGopMIIsIOT B Tadd. 17.

Ta6mmma 17
Pe3ynbTaThl onpeeneHus cpeiHel MIOTHOCTH JPEBECUHbI
ITopona| Homep Pa3Meps1 oOpasna Macca o6pasua| IlnoTHOCTH ApeBe-
obpasma My, T  TOpH CHHEI, T/CM
TOJIIMHA |TUprHa|iHa |,[BnaxkHoCcTH W w
a, cM b,cm |em Pm Pm1z2 %

3.3.1.2. OnpenesieHue cpeaHei NJIOTHOCTH APeBeCHHbI

~ c“ 4 B II0JIEBBIX YCJIOBHSX
A
2 T M3rotaBnuBaroT 00pasen KBaJpaTHOrO WM KPYTioro
\ nonepeyHoro ceuenns u guuHOM 30...40 cm. U3mepsror
Y JUTMHY 00pasiia. 3arem oOpaszel | morpyxarT BEpTHUKAIBLHO
B IIWJIMHJP 2 ¢ BoJoH (puc. 10) u u3MepsroT BHICTYIAIONIYIO

Puc.10. Onpenenenne  HaJ BOJOM yacTh oOpasia.

CpeAHeH IIIOTHOCTH CpelHI0I0 IOTHOCTh JIPEBECHHBI MPU BIAKHOCTH
PEBCCHHDI (W, %) paccunthiBatoT 10 (opmyiie
B ITOJICBBIX YCJIIOBHUAX (H h) p
—h). 2
r\:1v = H 600BL  p/on®, (29)

rae H — nnunHa oOpasna, cM;
h — nmHa HaABOIHOM YacTH 00pasLa, CM;
Peoow — TUIOTHOCTB BOIBI, 1 T/cM °,
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3.3.2. Onpeodenenue enaxcnocmu Opeeecutvl

3.3.2.1. Onpeoenenue adcon0OmMHOI 61AXHCHOCMU OPEBECUHDL

UzroraBnuBaot obpasen (3 mT) B GopMe IpIMOYTOJIbHON MPU3MbI CEUEHUEM
20%20 MM ¥ IJIMHOM BOJIb BOJIOKOH 30 MM. 3aTe€M €ro noMeniaroT B MPeaBAPUTEIIb-
HO B3BeIIEHHYIO (M;) BMECTE C KPBIIIKOW METaUIMYECKYI0 OIOKCY, B3BEIIMBAIOT
(M) 1 moMeraT B CyMIWIbHBIN mKad, rae npu temeparype 103 +2 °C BoICyIIH-
BAIOT J0 MOCTOSAHHOW Macchl. [locne oxakeHusi B3BEUIUBAIOT OIOKCY ¢ 00pa3om
(M3) ¥ BBIYUCIISIFOT BJAXKHOCTh APEBECHHBI 11O POpMyJIe:

=— 9. 0
p— 100% (30)
3 1
Pe3ynbpraTel HcnblTaHul OQOpMIISIOTCS B BUAE Ta0m. 18.
Ta6numa 18
Pe3ynbTaThl onpeeneHus BIaKHOCTH IPEBECUHBI
[Toponma HomMmep Grokchl Macca, 1. BrnaxxHOCTh IpeBECUHBI
JIPEBECUHBI my \ m, \ m3 W, %

3.3.2.2. OnpenesieHue PABHOBECHOI BJIAKHOCTH JPeBeCHHbBI

(ol >
183~ _46

%
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'A ka
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BnaxxaocTb BO3yXxa,
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Temmneparypa Bo3ayxa, °C

Puc.11. Inarpamma HYymnunkoro
1,2 3

fﬁ

TN
Do n eI

=

Puc.12. I[Tcuxpomerp

Ilpu Onumenvhom XpaneHuu OpesecuHvl 8
VCI0BUAX HEUBMEHHOU memMnepamypsvl U OMHOCU-
MENbHOU BNANCHOCMU 8030VXA OHA Npuodpemaem
PABHOBECHYIO BANHCHOCHb.

Ilpu nacmune nonos, oghopmienuu cmem u3
OpesecUunbl ¢ Yenblo UCKIIOYeHUs. ee OaNbHeluule2o0
KOpoOlieHUust U YCywKu HeobXooumo npeosapu-
menvbHoe 008edeHUue OpesecuHvl 00 PABHOBECHOL
enasxichocmu. PaenogecHyio 61axcHOCmb MOI*CHO
onpederumv no ouacpamme H.H. Qynuyxozo
(puc.11)c nomowwro ncuxpomempa (puc.12).

CHagasia IO TICUXPOMETpPY OIPEAEISIOT TeM-
neparypy cyxoro tepmomerpa 1 (.,), BIaxxHOrO

7 tepmometpa 2 (t,,) ¥ pacCUUTHIBAIOT TICUXPOMETPUUECKYIO Pa3HU-
ny (At =t,, - t,). 3arem o At u t,, MO MCUXpPOMETPHIECKOH
Ta0JI. 3 HaXOIAT OTHOCUTEIIbHYIO BIAXKHOCTH Bo3ayxa (¢, % ). 1
HaKoHell, 10 ¢ u 1., mo quarpamme H.H.Uynuikoro naxonsar pas-
HOBECHYIO BJIaXXHOCTDH apeBecunbl W, %.

Hanpumep, ecnu ¢ nomowpto ncuxpomempa yoanocs yCmauo-
8UMb, YMO PABHOBECHAS BANCHOCMb 8030yxa cocmasuia 75 %, a
e2o memnepamypa — 26 °C, mo no ouazpamme Yynuykoeo (puc. 11)

BIIAACHOCMb OPeBecUurbl oKazanacy paerou 14 %.
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3.3.3. Onpeodenenue ycywku opeeecunul

Yeywika - smo uzmenenue nunetinvix pazmepos u ob6vema opesecunsbl npu bi-
colxanuu. Ycywxa opesecunvl 8 paoudaibHOM, MAHSEHYUATbHOM HANPABIEHUAX U
800J1b BOJIOKOH PA3IUYHA. YCyuwKa Opegecutbl 8vl3vléaem ee KopoobieHue.

M3sroraBnuBarotr oOpasern (3 mr.) B Gopme mpsi-
MOYTOJIbHOM Tpu3Mbl cedeHuem 20x20 MM U JJIMHOH
BJ10JIb BOJIOKOH 30 MM, TakuM 00pa3oM, yToObI OJHA U3
CTOPOH CE€YeHMs Oblla B pajMalibHOM HaIlpaBJICHUH, a
Ipyras — B TaHreHmaiabHoM. Ha croponax o6pasua Ha-
v HOCATCSI OTPE3KHU: pa3MepoM "a" B TaHICHIIMAJIBbHOM Ha-
npaBjcHUU, pa3MepoM "D — B paguaibHOM U pa3MepoM
n"/" — B npoaoasHOM (pHC. 13). DTH 0Tpe3kH u3Meps-
FOTCSl IITAaHT€HIHUPKYJIEM ¢ TOYHOCThIO 110 0,1 mMMm. 3a-
TeM oOpaszel] KJIaAyT B OIOKCY, KOTOPYIO MOMEIIA0T B
CYWIMIbHBIN Kad, rae npu temneparype 103 +2 °C BbICyMIMBAIOT A0 MOCTOSHHOM
Mmacchl. [Tocie oxJtaxaeHus MPOU3BOIAT 3aMephl TeX ke oTpe3koB ("ay", "by", "7 1").

JIuneitnple 1 00BEMHYIO YCYIIKH BBIYHUCIIAIOT MO (hopMyiam:

w
.

Puc.13. Onpenenenne
YCYIIKH JIPEBECUHBI

a) B TAHT€HIIMAJIBHOM HaIllPaBJICHUH V, = ?1 .100% (31)

0) B paMalbHOM HaIpaBICHUU V= bglbl -100% (32)

B) BII0JIb BOJIOKOH V,= E;fl .100% (33)

I') 00BEMHYIO YCYIIKY YV — abl— alblﬁl .100% - (34)
© a,b ¢,

Bcneocmsue meoonopoonocmu cmpoenus Opegecuna ycvixaem 6007b OCU
cmeona (60oaw eonokor) na 0,1...0,3 % (1...3 mm na 1 m), 6 paduanvrom nanpasie-
Huu Ha 3..6 % (3 -6 cv na 1 m), 6 maneenyuanonom nanpasienuu Ha 6...12 %
(6...12 cm na 1 m). Obwvemnasn ycywika cocmasisem npumepro 12...15 %.

CreneHb yCYIIKH JPEBECHHBI XapaKTepuzyercs Kod(PQPUIMEHTOM O00BEMHOM
yeymiku (K, ), KoTopblii onpenensercs mno Gopmyiie:

K = ﬁ : (35)
o w
Pe3ynbTathl onpeneneHus yCymku 3aHOCAT B Ta0d. 19
Tabnuma 19
Pe3ynbTathl onpeneneHus yCyIIKu JPEeBECUHBI
[Topoma | W, Pa3mepsl oOpasna, MM VYeymika, % Ky

0
JPEBECUHBI Alalbo | ¢ ap | by | & | Vi Ye | V1 Yo
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llo senuuune ob6vemHOU ycywiku Opesechvie nopoosvl NOOPA30esonm HA mpu
2PYnnbl: Manoycvlxaouue, cpeoneycvixaiowue u cuivHoycvixaiowue. Ha npaxmuxe
nokaszamenu YCyulku Opesecunbl YYUmul8aomcs npu pacnuiogke CulpblX OpeseH ¢
mem, 4mooObl NOCe BbICLIXAHUS NULOMAMEPUATbL U 3A20MOBKU UMeNU 3A0AHHbIe
pasmepbl.

3.3.4. Onpenesenue cogep:;KaHUus MO3AHEH IpeBeCMHbI B TOAMYHOM CJI0€

I1o30mHs5 Opesecuna 6oiee NIOMHAsL, MEMHASL U NPOUHASL YACb 20008020 closl. Hem
CUTIbHee pa3suma 8 20008bIX CIOSIX NO30HAL OpesecUna, mem ayduie Mamepual.

""""""""""""""""""""""""""""""""""""""""""" Ha topueBom cpese apeBecunsl (puc. 14) B pa-
I3 TUATHFHOM HAMpaBJICHUH (MIEPIICHIUKYIISIPHO TOJTOBBIM
cnosiM) HaHocAT oTpe3ok £ mmmHot  10-20 mm. C mo-

01 o
MOMIIBK0 HM3MEpPHUTENbHON nymsl JIU-3  ompenensior

O2 03 04 05 Os

TOJIIUHY (0;) TIO3THEN YaCTU JPEBECUHBI KAXKJIOTO TO-
JIOBOTO ci0sl Ha ydacTke { ¢ TouHOCThiO 10 0,1 mm.
Conepxanue TMO3AHEN ApeBeCUHBI (M) BHIYUCISAIOT 110

bopmyiie

Puc.14. Onpenenennie
CcoAEpKaHUs MMO3AHEN
JIPEBECUHBI

m= gi 100% | (36)

rae Z§i — CyMMa TOJIIINH MO3IHEN JPEBECUHBI, MM, Ha 06a30BOM OTpPE3KE;

{ — nHa 6a30BOTO OTPE3Ka, MM.

Hcnbitanue mpoBoaaT Ha Tpex oOpasmax. Pe3ynbrarel onpeneneHnuid 3aHOCSAT
B Ta0. 20.

Ta6mmma 20
Pe3ynbTaTsl onpeaeneHus no31HEN IPEBECUHBI

Howmep | ITo- |O6mas baza  |Conepxkanue| PacueTHble mOKa3aTenu Mpy BIIaxK-
obpa3- | poja |mupuHa W3Me- |[MO3JIHEH HocTH 12%
Ha | Ape- |IPEBECHHBI [DEHUS |APEBECHHBI, | MPOYHOCTD | IPOYHOCTH | CPEIHSAS
Be- |20, Mmm |{, MM |m, % NIpY CKATUH | TIPU U3TUOE | TTIOTHOCTh
CHUHBI Rc:)fm Ru3z, Pm s
MITa MIla r/em®

Ilo genuuune no3zomneil opesecunvl MONCHO ¢ OOCMAMOYHOU MOYHOCMbIO Bbl-
YUCTUMb ee OCHOBHblEe (DUSUKO-MEXAHUYECKUE C8OLICMBA 8 3a8UCUMOCHU OM NOPOObl
OpesecuHbl, Hanpumep.
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CpeoHnss niomHocms Opegecutbl.
Pm129 = 0,012 m +0,276, o/lem® - Ons cochbl;
Pm12% — 0,007 m +0,335, o/lem® - ons oyba.
IIpeden npounocmu npu corcamuu 800J1b 80JIOKOH:
Rewe1204=1,39m+ 20,7 , MIla - 0z cocnwi,
Reve 1295 = 1,01 m + 6,37, Mlla - dza dy6a.

(37)
(38)

(39)
(40)

Ilpubopel, uncmpymenmeul, mamepuanpl: u3MepuTenbHas ayna tuna JIN-3;
u3MepuTenbHas JiMHeWka ¢ 1eHod gneneHus 0,5 MM; oOpasibl  JpEeBECUHBI
30%30x10 mMm; 20x20x30 mm; Tabnuia ¢ TMOKa3aTelsIMH (PU3HKO-MEXaHUUECKUX
CBOMCTB JPEBECUHBI PA3IUYHBIX MOPOJ; BEChl C MOTPEIIHOCTHIO B3BEIIMBAHUS HE
oonee 0,01 1, TexHUYECKHE; CYIMIMIBHBIN TIKad, 00ecreynBaloOmnii BBICYIITUBAHNE
npeBecunsbl mpu temmneparype 103 +2°C; OHOKChI ¢ MPUTEPTHIMU KPBIIIKAMHU; HO-
morpamma H.H. Uynuiikoro; mcuxpomeTp; MITAHTCHIMPKYJh C OTPEIIHOCTHIO W3-

Mepenus He 6omee 0,1 mm; Bmaromep 9B-2K.

Ammecmauuonuble eonpocol

. HazoBuTE MOJI0KUTENBHBIE U OTPULIATEIIbHBIE CBOMCTBA JPEBECHUHBI.

. B xakom BuJie [peBecHHa UCIIOJIB3YETCS B CTPOUTENILCTBE?

. Kak onpenenuts a0CONMOTHYIO BIAXKHOCTh JPEBECUHBI?

. Kak onpenensiercs cogepkanue mo3IHEN IPEBECUHBI B TOJUYHOM CJIO€
JIPEBECUHBI?

A W N —

o1

. Uto Takoe PaBHOBCCHAA BJIAXKHOCTb M KaK MOZKHO €C OHpeI[eJ'II/ITI)?

N

. Kak onpegenuTs cpeaHIO0 MIIOTHOCTh IPEBECUHBI?

7. Kak mepecunThIBaeTCs MIIOTHOCTh APEBECUHBI MPH JIFOOOH BIAKHOCTH
Ha CTaHJIapTHYIO BIAXKHOCTh?

8. UTo Takoe ycyIliKa IpEBECUHBI U KaK OHA OIpeaensiercs?

Jumepamypa: [ 1,2,3,6,12].
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JIABOPATOPHAA PABOTA Ne 4
4. ONPEJEJEHUE MEXAHUYECKNUX CBOMCTB JPEBECHHBI

4.1. Obwmue ceeoenusn

Mexanuueckue ceoucmea Xapakxmepusyom cnocoOOHOCMb Ope8ecuHbl CONpo-
MUBTAMBCS 8030€UCMBUI0 BHEULHUX CUTL (HACPY30K).

K mexanuueckum ceoticmeam Opegecunvbl OMHOCAMCA: NPOYHOCHb, MEep-
docmb, dcecmkocmy, yoapHas eazkocms. Ha mexanuueckue ceovicmea Opegecumvl
OKA3b18AIOM GIUAHUE GNANCHOCHb, NPOOOIHCUMENTLHOCMb OelCMEUsl Ha2PY30K, Ha-
npasieHue 80J10KOH, popma oopasya. llpounocms OpegecuHvl He 0OUHAKOBA 8 pas3-
JIUYHBIX HANPAGNIEHUSX 8Clle0Cmaue 0COOeHHOCmel CmpoeHUsi Opegecutvl, IMo Heoo-
XOOUMO YUUMbIBAMb NPU pacyene CMpOUmenbHblX KOHCMPYKYUL U3 OpeBeCUuHbl.

4.2. Ienv pabomot
N3ydenne MeToA0B ONpEeIeNIEHUS] MEXaHUYECKUX CBOMCTB JPEBECHHBI.
4.3. Ilopsaook eévinonHenus paoomol

4.3.1. Onpeoenenue npedena npoUHOCIMU NPU CHCAMUU 600.]1b 60JI0KOH

P F NzroraBnuBaoT oOpasisl (3 mt.) B GopMe MPsSMOYTOJIb-

l/ / HOU mnpu3Mbl ceyeHueM 20%20 MM W JIJIMHOW BAOJIb BOJIOKOH
30 mM. OOMEpSIOT MO OCAM CUMMETPUU pa3MEPbl UX CEYEHUU U

BBIYHCIIAIOT IJIOMIAb. 3aTEM IMOOYEpPEAHO OOpa3lbl CTaBIT Ha

OMOpPHYIO IUIMTY Mpecca M HCHBITHIBAIOT JO pa3pylIeHUs

(puc. 15).
IIpenen mpoOYHOCTH TIPU CKATUUA BAOJb BOJIOKOH TIPHU
A BJIQYKHOCTHU W BBIYHCIISIOT 11O (popMyie
Puc.15. Onpenenenune
[IPOYHOCTHU IIPU CXKATUHA Rll —max. , MIIa (KFC/ cM ) (41)

c.wc(w) F
rae  Pmax — paspymatomas Harpyska, H (krc); .
F — miomaap monepeyHoro ceueHus oopasma, M~ (cm”).

ITepecuetr Ha cTaHAAPTHYIO BIXXHOCTH (12 %) ocymeCTBnﬂIOT o ¢hopmyiie

R1L =R [1+aW 12" (42)

corc(12%)

r7ie o — nmonpaBovHbIi Kodhuiuent, paBubiit 0,04 Ha 1 % BraxHOCTH;
W — BnaxxHOCTh 00pasiia B MOMEHT UCTIbITaHus, %.

PesynbraTel ucnbiTanus ohopMIISFOTCS B BUjie Taou. 21.

Tabmuma 21
OmnpenencHus IPOYHOCTH APEBECHHBI IIPH CXKATHH BIOJb BOJIOKOH
PasMepsbl nonepeyHoro | Py, Rl 1
Egggﬁﬁm ol_éozdz.epa ceueHus oopasia, cM H, \(%’ core(W)’ | core(12%) ’
P pasil TOJIIIMHA, @ |mupuHa, b | (Krc) Mlla MlIla
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Ilonyuennvie cpednue pezynbmamovl CPAGHUBAIOMCA CO CAPABOYHBIMU OAHHbL-
mu. B epeonem npeoen npounocmu npu cocamuu 800716 80JIOKOH O 8C€X HOPOO CO-
cmasasem oxono 50 Mlla.

4.3.2. Onpedenenue npedena npoYHOCMU NPU CHIAMUY ECKOM U32ube

NzroraBnuBaroT oOpas3ipsl (3 mT.) B (dopme
h 0 np;v{Moyrom,Hoﬁ npu3Mbl ceueHreM 20%20 MM U JIJTU-
[ ] TN HOM B0y BOJIOKOH 300 mMMm. IlomepeuHoe cedeHue
ﬁ— 4 —4l e M3MEPSIIOT TI0 CepelMHe JTUHBI 00pa3ia ¢ TOUHOCTHIO
1o 0,1 MM u onpeaensifoT mmpuHy "D" B paguaibHOM
HarpaBJieHHH, a BeicoTy "N" - B TAaHTCeHIIMAILHOM.

m

>

Puc.16. Onpenenenue npe-

Aciia IIpOYHOCTHU IIpHU n3rude

Jns ucneitanus (puc. 16) obGpaser; ykiaaisl-

BAIOT Ha J[B€ OMNOPbI, PACCTOSIHUE MEXIY LEHTPaMHU

KoTopbix 240 MM. PaccrosiHue mexay neHTpamu BepxHux omnop - 80 mm. Harpyxe-
HHE 00pa3lia OCYIIECTBISAIOT co ckopocThio 70 + 15 H/MuH.

[Ipenen MpOYHOCTH MPHU CTATHUESCKOM M3THOE Mpu BIaKHOCTH (W) BEIYHCIISIOT
o gopmyiie

— ) 2
—— [;nal')](z , MIIa (krc/cm) (43)

rae  Pmax — paspymaromas Harpyska, H (krc);
{ — paccTosiHhE MEXAy Oropamu, M (cm);
b, h — mmpuHa 1 BeIcOTa ceucHHs 00pasia, M (CM).

ITomyyenHble 3HaUEHUs TIPUBOJIAT K CTAHIAPTHOM BIIaXkKHOCTH 12 % 1o popmyre

=R [1+aW ~12° (44)

u32(12%) uze (W)
riae a — nonpaBo4HbINA Koddduiment, paBubiit 0,04 15 Bcex mopo;
W — BrmaxxHOCTH 0Opa3iia B MOMEHT UCIIbITaHus, %o.

PesynbraTel ucnipiTaHUN 3aHOCAT B Ta0J. 22.
Tabmauma 22
Omnpenenenus MPOYHOCTH APEBECUHBI TIPU CTATUUECKOM H3THOE.

ITopona |Homep | Pasmepsl nonepeu- | Makeu- | Bnax- |[Ipegen mnpouynoctu
IpeBecu- |oOpasiia | HOTO cedeHHs 00- | MajibHas | HOCTh |MpU TIPH CTaTUYe-

HBI pasia, M (cm) Harpyska | W, % |ckom usrube, MlIla
BBICOTA | IIMPHUHA Prmax »
h b H (KFC) RU32(W) ‘ RU32(12 %)

[Tomy4yeHHBIC CpeHUE pPEe3yIbTaThl CPABHUBAIOTCS CO CITPABOYHBIMU JAHHBIMH
(Tabu. 24).

B cpeonem ona ecex nopoo npounocme npu uzeube cocmasnsiem 100 Mlla,
m.e. 8 06a pasa 6ovule npeoeia NPOYHOCMU NPU CHCAMUU.
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4.3.3. Onpeoenenue npedena npoYHOCMU RPU CKAIbIGAHUU 600J1b 80J10KOH

a) 0) W3roraBnmuBaror o0Opasmbl (3 1mT.)
ngax criennasibHOM (hopmbl (puc. 17, a). Ilmo-
IIaJb CKAJBIBAaHMs JIOJDKHA OBITH JHOO B

TAaHTCHIMAJIBHOW W pPaTUaTbHON IJIOCKO-
ctu. M3MepsroT pa3mMepsl TUIOMAAN CKaJIbI-

b\\ I BaHMs. 3aTeM 00pa3ell CTaBAT B CIEHHAIb-

HOoe mpucrnocodsnenune (puc. 17, 0) u Ha-

Puc.17. Onpenenenue npenena TPYXalOT 10 paspyIIeHHs (OTKOIA BBICTY-

TIPOYHOCTH TIPH CKAITBIBAHUHU BIIOJIb natomeit yactu). CKopocTh HapacTaHUs Ha-
BOJIOKOH IpY3KH J10bKHA paBHATHCS 40 + 10 H/muH.

a — oOpaseri;
[Ipenen mpoYHOCTH TPU CKaIBbIBAHUU

0 — UcCIBITAaTEILHOE YCTpOﬁCTBO
pu BiIKHOCTH W BBIYUCIISIIOT TIO popMyIie

P
R = -MaX " MIla (krc/cm?) (45)
ck(W) b/
rie Pnax — paspymaromas Harpyska, H (kre);
b, £ — pa3Mepsl TUIOIIAIN CKATBIBAHUS, CM.

[Tomy4yeHHble 3HAUYEHUS MPUBOAAT K CTaHIApPTHON BiaxkHocTu (12 %) mo ¢op-
MyJIe
~-
11 — R11 —
RI oy = R [ Lra v -12_ (46)
rie a— NonpaBoOYHbIA KOA(D(PUIIMEHT Ha BIaXKHOCTh, paBHbIN 0,03 17151 Bcex mopox;
W — BraxxHoCTh 00pa3iia B MOMEHT UcTbITaHus, %o.

PesynbraTel ucnbpiTaHui 0OPMIISIIOT B BHIE TaOu. 23.
Tabnuua 23
OmnpeneneHrs MPOYHOCTU APEBECHHBI TPU CKAJIbIBAHUU

ITopona |Homep (IInmoc- [Pazmepsr mnome-| Makcu- | Bnax- |[Ipemen mnpouynoctu
apeBe- |00pa3- [KOCTh |pEYHOTO  cede-| MajibHas | HOCTh, |PU  CKaJIbIBAaHWH,
CUHBI |la CKaJlbl- [HUS, M (CM) Harpy3ka, | W, % |Mlla

BaHUs b h H (krc)

11 11
R cxn(w) R cxn(12 %)

Ilonyuenunvie pesyromamsl CpaGHUBAOMCA CO CHPABOYHBIMU OAHHBIMU (CM.
mabn. 24). Ilpounocmv npu cxkanvieaHuu 600.b B80J0KOH cocmasnsem 1/5 uacmo
NPOUHOCMU NPU CoHCAamuU 8001b 8010KOH. [Ipeden npounocmu npu CKAIbl8aHuu no-
nepex 80JI0KOH NPUMEPHO 8 08a paA3a MeHble npedeid NPOYHOCMU NPU CKATIbIBAHUU
800.1b 80JIOKOH, YMO HE0OX00UMO YUUMbIBAMb NPU HPOU3BOOCMEE 8PYOOK.
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Tabmuua 24
DU3NKO-MEXaHUICCKHUE CBOKCTBA JIPEBECHUHBI

[Topopa  |IInmor-  |[I[lmor-  Ycnos-|IIpenen mpounoctu, Mlla, npu|Topuo- |YaapHas
HOCTb B |HOCTB Has |BaaxkHocTH 12 % Bas BSI3KOCTD,
a0co- npu m10T- |Cxxarue |Ctatu- (CKanblBaHHE  |TBEP- IL)K/M3
JIOTHO  |CTaH- HOCTb, [BJIOJIb [9€CKHUH |BJOJb BOJIOKOH |10CTb,

CyXoM  |mapTHoii |kr/m® [Bono- |m3ru6 |pagm- |ran-  |MIla
COCTOSI- |BJIQYKHO- KOH aIbHOE |TCHIIH-
HUH, CTH, aIbHOE
kr/M° kr/Mm°
JIucrBeHHMIIA 600 630 520 65 112 9,9 9,4 44 51933
CocHa 470 500 400 49 86 7,5 7,3 29 41202
0OBIKHOBEHHAs
Enp 420 445 360 45 80 6,9 6,8 26 39240

[MuxTa 350 375 300 39 69 6,4 6,5 28 29430

cubupckas

I'pab 760 800 630 60 137 | 15,6 | 194 91 99081

Jy6 650 690 550 58 108 | 10,2 | 12,2 68 76518

Scenn 640 680 550 59 123 | 13,9 | 134 80 88290

OOBIKHOBEHHBIH
byk 640 670 530 56 109 | 116 | 14,5 61 80442
bepesa 600 650 520 55 110 9,3 11,2 47 93195
Opex rpenkuit - 590 470 55 110 | 110 | 116 - 74556
OcuHa 470 495 400 43 78 6,3 8,6 27 84360
Jluma 470 495 400 46 88 8,6 8,1 26

Ilpubopuvi, uncmpymenmsol, mamepuanpi: INTAHTCHUUPKYJIb, 00pa3Lbl Ape-
BeCHHHI B (hopMme mpssMoyTonbHOM mpu3Mbl 20%x20%30 MM, 20x20%300 MM 1 11 omipe-
JIEJNICHNS TPOYHOCTH IIPU CKAJbIBAHUM; MCHBITATENBHBIN Ipecc ¢ ycunueM J...10 1c;
MPUCTIOCOOIEHMS ISl POBEEHUSI UCIIBITAHUI HAa U3TUO U CKaJIbIBAaHUE; IJIAKaT C MOKa-
3aTeNs MU (PU3UKO-MEXaHUYECKUX CBOMCTB IPEBECHHBI Pa3IMYHbBIX TOPOI.

Ammecmauuouuble eonpocuol

1.Kak onpenensroT npeaen NpoYHOCTH PH CKAaTUU BJIOJIb BOJIOKOH?

2. Kak onpenensitoT npeaen NpoYHOCTH PU CTaTUYECKOM U3rude?

3. KakoBa cpenHss BeIMUMHA MTpeiesia IPOYHOCTH MPHU CKATUU U U3ruode
U1 OOJIBIIIMHCTBA MOPOJ JPEBECHHBI?

4. Kak onpenensroT npeaes NpOYHOCTH IPU CKAJILIBAHUU?

5. [IpuBeaute hopmyity nepecuera BEJIMUUHBI TPOYHOCTH
JPEBECUHBI ¢ paboyell BJIaXKHOCTU HA CTaHAAPTHYIO.

6. Uto BIMSET HA ITOKAa3aTelIb BEJIUMUYNHL MEXaHUYSCKOMN IMPOYHOCTH ILpCBeCI/IHBI?

Jumepamypa: [ 1,2,3,6,12].
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JIABOPATOPHA S PABOTA Ne 5

IHPUPOJIHBIE KAMEHHBIE MATEPUAJIbI U U31EJINA

5.1. Obwue ceeoenusn

[Ipuponnsiii kKaMeHb — OAWH M3 JIPEBHEUIINX KOHCTPYKIIMOHHBIX U OTJIEJIOY-
HBIX CTPOMUTENBHBIX MaTrepuayioB. J[OJTOBEYHOCTh ATOr0 Marepuajia MO3BOJHIA CO-
XPaHHUTH JI0 HAIIIETO BPEMEHH BEeJIMYANIIIHE MEACBPHI APXUTEKTYPHI.

W B Hamy JHU TOPHBIE TTOPOJIBI SBISIOTCS OCHOBHBIM MCTOYHUKOM TTOTYYCHHUSI
CTPOUTEIBHBIX MaTepuajoB. Tak, B pe3ylbraTe OTHOCUTEIBHO HECIOXKHOW MeXaHH-
4ecKo 00pabOTKM MOHOJIUTHBIX TOPHBIX MOPOJ] MOJTYYaIOT Marepuasbl B BUIE TUIHT,
0710KOB, OOPTOBBIX M OOJIMIIOBOYHBIX KaMHEH, JOPOXKHOM Opycyarku, OyTOBOTO KaM-
Hs, EeOHS U Ip. B OrpOMHBIX KOJTMYECTBAaX MCIONb3YIOTCS PHIXJIBIE TIOPOABI: BATYHBI,
TpaBuUi, IECOK, TIMHA U JIp. Take TOpHBIE MOPOABI SBISTFOTCS TJIABHBIM CHIPhEM JJIS
IIPOM3BO/ICTBA MCKYCCTBEHHBIX CTPOUTEIBHBIX MAaTEpPHAOB (CTPOUTEIHBHON Kepamu-
KU, OTHEYIIOPOB, CTEKJIa, IIEMEHTA, U3BECTU U Jp.), JJII YEro UX MOJBEPraroT CJIOXK-
HBIM BHJIaM MEXaHUYECKOM U XUMUYECKON 00paboTKu. B HacTodiiee Bpemsi B HaIIeH
CTpaHe Ha HYXK]IbI TPOMBIIINIEHHOCTU CTPONMATEPUATIOB €KETOTHO PACXOIYETCsI OKO-
JI0 2 MIIpA T TOPHBIX TOPOJ.

PanronanpHOE HCMONB30BAaHUE MPUPOTHBIX KAMEHHBIX MaTepuUasioB 00yCIOB-
JICHO WX MUHEPAJOTHYECKUM COCTaBOM, JIEKOPATUBHBIMU XapaKTepUCTUKamMu (I[Be-
TOM, TEKCTYpOH, HACHIIIICHHOCTBIO) M OCHOBHBIMU (DU3UKO-TEXHHYESCKUMHU CBOMCTBA-
MU: TJIOTHOCTBIO, MOPUCTOCTHIO, BOJIOTOIVIONIEHUEM, MOPO30CTOHKOCTHIO, TETIO-
MIPOBOAHOCTHIO, IPOYHOCTHIO, TBEPIOCTHIO, UCTUPAEMOCTHIO H JIP.

DU3NKO-TEXHUYECKHUE U JIEKOPATUBHBIE CBOMCTBA MPHUPOIHOTO KaMHS OTpee-
JSI0T BUJT (DaKTypHOM 00paOOTKH €ro MOBEPXHOCTH.

Y4eT cTpouTensiMi COBOKYITHOCTH CBOMCTB MPHUPOJIHOTO KaMHS TIPU BO3BEe-
HUU 3[aHUH U COOPYKEHUH TPEIOTPEISIIeT X TOJTOBEYHOCTh M apXUTEKTYPHYIO
BBIPA3UTEITHHOCTD.

Topubie nopoowvt — 5mo npupoorvie 06pazosarnusi boiee Ui MmeHee 00HOPOOHO-
20 cocmasa u cmpoernust, 00pazyouue 8 3eMHOU Kope CamoCmOosimelbHble 2e0n02uY e-
CKue meina.

OHU cnararoT MOBEPXHOCTHBIE CJIOM 3€MHOUM KOPBI TOMIIHHOM 15...60 kM.

[opHBIE MOPOABI MPEACTABISIOT COOOW COYETaHHWE OJHOTO WM HECKOIBKUX
MUHEPAJIOB U MOTYT OBITh MOHOMHHEPATbHBIMHU (THIIC, KAJBIUT U JP.) WINA MOTHUMHU-
HEpaJIbHBIMU (TPAHUT, CAEHUT U JIp.).

Munepanamu nazvigaromcsi 00HOPOOHbIE NO XUMUYECKOMY COCMABY, CMpoe-
HUIO U U3UYECKUM C8OUCMEAM NPUPOOHble meld, 00pa308asuiuecs 8 3eMHOU Kope 8
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pesyviobmame ¢M3MKO'XMMMH€CKUX npoyeccoes.

B GonblimHCTBE CilyyaeB MUHEpaibl — TBEp/bIe Tela, MHOTJA KUJKUE U ra3o-
oOpasnbie. Becero B mpupone Oonee 2 Thic. MUHEPAIOB, HO B 00Opa30BaHUU TOPHBIX
MOPOJT YYACTBYIOT JUIIL OoKoyo 50. Takue MUHEpabl Ha3bIBAIOTCS MTOPOI000PaA3yIO-
I[UMU MUHEPAIAMU.

3Has COIEpKAHWE MHMHEPAJIOB B TOPHOW IOPOAE, MOXKHO MPEAONPENEHAThH
BAKHEHIILINE €€ CBOWCTBA.

[IpupoaHble KAMEHHBIE MATEPHUAJIBI U U3ACINUSA NOJIYy4YaroT IIyTEM MEXaHHU-
4eCcKOo 00pabOTKM TOpHBIX MOPOJ CIOCOOOM JpoOieHuUs, pacKalablBaHUs, pac-
NUJIOBKH, TECKU, NUTM(OBaHUS Uin 0€3 TaKOBBIX (MECOK, rpaBuil). B npupogHom
KAMEHHOM Marepuajie IOYTH IIOJHOCTBIO COXPAHSIOTCS CBOWCTBAa MCXOJHOU
TOPHOM IMOPOJBI.

5.2. Ilenv pabomot

I/I3yquHe OCHOBHBIX XapPaKTCPUCTHUK TOPHBIX IIOPOM, HOpOI[OO6p33YIOIHI/IX
MHUHCPAJIOB U o0yacT ux IMPUMCHCHHU:A B CTPOUTCIILCTBC.

5.2. llopsaook evinonnenus padomul

C nomo1IpI0 y4eOHBIX IUIAKATOB CTYAEHThI U3Y4al0T T€HETUUECKYIO Kiaccudu-
Kanuio TOpHBIX Topox (puc. 18). C moMompo KOUIEKIHN TOpo1000pa3yronux Mu-
HEpaJIOB U TOPHBIX MOPOJ y4aTcs paclo3HaBaThb MX IO BHEIIHUM IMPU3HAKAM, OIpe-
JEeNSATh B MOJIUMHUHEPAIBHBIX TOPOJIax MOpoa000pa3yrolue MUHEpPalibl, UX MPOMNOp-
LIMOHAJILHOE COOTHOIIEHUE, MPEOOIaJatOINi LIBET, KPYITHOCTh KPUCTAJIJIOB, HAJIMUNE
nop (BusyasibHO). C MOMONIBIO JTUTEPATYPHBIX UCTOUHUKOB, KOHCIIEKTa JIEKIUI ycTa-
HaBJIMBAIOTCS SKCIUTyaTallMOHHO-TEXHUYECKUE U JIEKOPATUBHbBIE CBOMCTBA OPOI000-
pa3yroUMX MUHEPAIOB U TOPHBIX MOPOA, CIOCOOBI X NEPEPadOTKU B CTPOUTEIBHBIN
MaTepuall Uiu U3JeIre U BUJ 00pabOTKM MOBEPXHOCTU KaMHs ((pakTypsbl), oOnactu
UCIIOJIb30BAHUSL B CTPOUTENBHOM mpakTuke. [lonydyeHHble naHHble 0QOPMIISIOTCS B
BHJI€ TAOJIUIIBI

Jlist okazaHus MOMOIIM CTyA€HTaM B O(GOPMIJIEHUH pEe3ylbTaToB padoThl,
B OINKMCAHUU CBOWCTB MOPOAOOOPA3yIOLUIMX MUHEPAJIOB U FOPHBIX MOPO, a TAKXKe
00JacTH UX MPUMEHEHUS B CTPOUTENHCTBE B paboTe mpeAcTaBiIeHbl Tad. 25, 26.

[Ipu BeIMOJIHEHUU paOOThI CTYAECHTHI IENATCA HAa Opuraisl o 2 - 4 yenoBeka
U U3y4arT MO 3aJaHHI0 TIpernojaBaTresis 1mo 3 - 4 pa3HOBUAHOCTH TMOPOa0oOpa-
3YIOIIMX MUHEPAJIIOB U TOPHBIX MOPOJ M3 YHCIIA U3BEPKEHHBIX, OCAJOUYHBIX U Me-
TaMmOp(PUUIECKUX.
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Ilpuébopwt, uncmpymenmaol, mamepuanpl: KOJICKIHS MOPOI000Pa3YIONINX

MUHCPAJIOB, KOJUICKOUA MAIrMAaTH4YCCKUX TOPHBLIX IMOPOA, KOJUICKOUA OCAAO0YHBIX

TOPHBIX TOPOJ, KOJUIEKIHS MeTaMOp(PUUYECKHX TOPHBIX MOPOJ, 00pa3lbl CTPOH-

TCIbHBIX MAaTCpUAJIOB U I/ISI[CJ'II/Iﬁ HU3 IPpUPOJHOTIO KaMHA, Ta6J'II/II_II)I C IIOKa3aTCIAMHU

SKCINTYAaTAIUOHHO-TCXHUYICCKHUX W 3CTCTHYCCKUX CBONCTB IMPpUPOAHBIX KAMCHHBIX

MaTepualioB, MOPOAO0OPA3YIOIINX MUHEPAIOB, CTPOUTEIbHBIX MATEPHAIOB U M3-

JeAuil U3 TOPHBIX TOPOJ, TeHeTHYecKas KiacCU(UKanus TOPHBIX MOpPOA, JTyma,

nikana Teepaoctu Mooca.

> w e

Ammecm AUUOHHbLE 60NPOCHI

YTto Takoe MUHEpaJ, TOpHas nopoja?
Kak knaccuguuupyrorcsi TopHbI€ MOPOJIBI IO MPOUCXOKIECHUIO?
KakoBbI OCHOBHBIE CBOICTBA MOPOI000PA3YIONIMX MUHEPATIOB?

[lepeuncnuTe OCHOBHBIE MOPOAOOOPA3YIONINE MUHEPAIbl U3BEPKEHHBIX TOPHBIX
IOPOJ.

[TepeynciuTh OCHOBHBIC IMOPOJIO0OPA3YIOMIME MHHEPAIbl OCATOYHBIX TOPHBIX
OO,

HazBatb 1i1aBHbBIC OKCINTYaTallHOHHO-TCXHUYCCKUC CBOMCTBA IMPpUPOAHOIO KaMHA.

Kakue BUABI CTPOUTENIBHBIX MaT€pUaIOB U U3IAEIUN U3TOTOBISIOT U3 TOPHBIX
nopox?

[TepeuncauTh (akTOPhI, BHI3BIBAIOIINE PA3PYILICHUE CTPOUTEIHHBIX MaTEPHUAJIOB
13 MPUPOJHOTO KaMHS, U CLIOCOOBI 3alIUTHl UX OT pa3pylIeHUs (KOPPO3UHU).

Yem o0bsacHseTCs BbIOOp crocoba u BuAa GakTypHOU 0OpabOTKH MOBEPXHOCTU
MPUPOAHBIX KAMEHHBIX MaTepuaioB?

10. Tlepeuncnuts BuAbI HakTypHOU 00paOOTKM IPUPOTHOTO KAMHSI.

Jumepamypa: [1,2,3,7,8,12].
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OCHOBHBIC CBOMCTBA I'JTABHBIX HOpOI[OO6p8.3YIOHII/IX MUHCPAJIOB I'OPHBIX ITIOPO I

Ta0muna 25

Haumeno- Xumnye- DuU3NKO-MEXaHNYECKUE CBOWCTBA I'pynna Oco0ble CBOMCTBA B cocraB | Ilpumenenue B
BaHHE ckas Qop- I[BET Orneck TBEp- crai- IUIOT- | TPOYHOCTH | IO XH- KaKuXx CTPOUTENBCTBE
MHHepana MyJa JIOCTh HOCTb HOCTh, | Ha CKaTue, | MHYe- TOPHBIX
Kr/m° Mlla CKOMY opoJ,
COCTaBYy BXOJIUT
I. MUHEPAJIbBI MATMATHYECKHX I'OPHBIX ITOPO/J{
KBapn SiO, becupernsif, | CrekisH- 7 Becema 2600 Jo0 2000 | Ksapma | Becema kucnoro- u mieno- | I'panur, |B kadectBe Mmen-
MOJIOYHBIH, HBIW, HA U3- HECOBEP- YECTOCK, MM TIOBBIIICH- | KBapIUT, |KOIO 3allOJHUTEIS B
SKETTHIN, JIOME KHp- IIE€HHAas HBIX TEMIIParypax B cpe- | mopdup, |CTPOUTEIBHBIX Ge-
[IPO3pavHbIN HBIN A€ HACBILICHHOIO - TIapa | recya- TOHaX 1 pacTBOpax,
(xpycrain), B3aMMOJIEHCTBYET C | Huk. TIPH  TIPOF3BOIICTBE
HONETOBBI Ca(OIorI)Z, IUIABUICS IIpU CTPOMTENILHOH  Ke-
(ameTucr), 1710 "C, npu ObIcTpOM 0X- paMUKH,  CTeKIa,
yepHBIi (MO- JIXKJICHUH JTACT KBApIIEBOS acanbrobeTOHa 1
pro) CTEKIIO Jp.
MoaeBbie |Na[AlSi;Og)- | bensrii, ce- | CrexisH- 6 - Cogep- Anromocu- I'panut, | B Ka4yecTBe
WOAThl | amb0ouT pbIit HBIN 6,5 LIEHHAs nmukaroB | Paspymarorcs IO | OUOPHT, | IBETHBIX  IIeC-
BJIMSTHUEM PEe3KUX CMeH | TopdUp | KOB MpPHU MPOM3-
2610... 120... TeMIieparyp, ToJ BO3- BOJACTBE OTJe-
miaaruok- | Ca[AlSi,Og- |Cepriii ¢ or-| Crexnss- 6 - Cogep- 2760 170 JeWicTBueM BoOxbl, yr- | ['aG0po, | JOYHBIX  pac-
J1a3 (Koco- | aHOPTUT TeHKaMHu  (3e- HBIT 6,5 HICHHAS JIEKMCIIOTEI, IUIABATCA | 0a3anbT, | TBOPOB, B IIPO-
CKaJIbI- JIEHBIM, CHHE- -l npu 1170...1550 °C. nuabas. | U3BOACTBE  Ke-
Balo- BaThIM, Kpac- paMuKH, riasy-
muiics) HOBATBIM) peit
Oprokaas | K[AlSisOg] | Po3ossii, CrexnsH- 6 Cosep- | 2500... 150 Anromocu- | [Ipu  packaneiBanuu | I'panut, | B kadectBe
(mpsmo- KpacHBIH, HBIA LIEHHAas 2600 JIMKaToB | oOpasyer OJIM3KMe TO | CHCHHT, LBETHBIX MEC-
CKaJIbI- JKENTHIN, dopme K KyOy m3emust nop¢up, KOB
BAIOIIHIiCS) cepo- THEIC,
PO30BBIH JAUOPHT.
OsuBun | (Mg,Fe), SiO, | Onuekoso- Crexnsn- | 6,5-7 | Hecoep- | 3200... _ Cumuka- | Ilo cpaBHenuto ¢ aBru- | Jlnabas, .
3eJICHbII HBIA U LIeHHas 4350 TOB TOM M POroBOM OOMaH- | 0a3ayibT
KUPHBIN KOIl CTOHKOCTh NMPOTHUB

BBIBCTPUBAHUSA  [TOHU-

JKCHa
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[Iponomxenue tadmn. 25

Haumeno- Xumuue- Dr3NKO-MeXaHNUECKHUE CBOMCTBA I'pynna Oco0ble CBOMCTBA B cocras IIpumenenue
BaHHE ckas Qop- I[BET Oneck TBEp- craii- IJIOT- | IPOYHOCTH | IO XM- KaKuX B CTPOUTEIBCTBE
MUHEpana MyJia JIOCTh HOCTB HOCTh, | Ha CXaTue, | MHYeE- TOPHBIX
KT/MS MIla CKOMY opoJT
COCTaBY BXOJUT
Caroanbr: BecbMma Boanbeix Ob6nagaer BBICOKOM | I'paHuT B oraenounbix
’ 6
. . - - - aboTax npu
myckoBHT [KAL[AI SOy Benbrii CrexsH- 2.3 |coBep 2700... . aIoOMO MIPOYHOCTBIO U BS3KO- | CHEHHUT, p 5 p
[OH], HEI IIeHHas B CHITHKA- CTBIO, MIOHIKAIOT | Tabopo, MPpOU3BOACTBC
OJIHOM Ha- 3100 TOB CTOMKOCTB moponsl, | mopdup, pyGepouna
npasJie- yXyamaeT nuH(oBKY u Jap.
HUU
Boanbeix CTOMKOCTL, HIDKE, yeM | I'panut B otenounbix
b b 6
. - - aboTax
GHOTHT K(Mg,Fe)s- YepHbIit CrexisH- 2-3 I 2700... . ajntomMo y MyCKOBHTA. cuerur, | P
ISi HBIN CUJIHKa- rabopo,
[AISiz0q] 3000 TOB nopdup,
[OH,Fe]; H J1p
ABruT Ca(Mg,Fe,Al) - | 3enenosaro- | Crekisin- 5- | Cosep- 3200... _ Kenesucro- | [Ipumaer nopojae Xpyi-
(u3 uncna [(Si AlL),0¢] gepﬂbm, HbIH 6,5 | meHHas 3600 MarHesp- |KOCTb, 3aTPYAHSET II0-
-yep- JIMPOBKY, MOBBIIIAET CO-
nupokce-| 5 ypo-1ep IIbHBIX POBKY, —
HOB) % HbBIN CHWJINKATOB | IPOTHUBJIISICMOCTD. Bri- —_
£ coKasi  yaapHas  Bs3-
= KOCTb, MOBBIMIAIOT CTOM-
g KOCTh TIPOTHUB BBIBETPH-
B BaHUS
o
= Cay,Na-
<
& (MgFe),
Porosasi | 3 (ALE)[(Si, A4 | 3enenslit, c 55 c Amromo- I'panur
o6manka | = OHJ,[OH], Oypelii ¢ or- | -TEKIDIH- p - | “oBCp- 3100... . CHIIMKATOB _ (B He- _
HBII IeHHAsT
(3 am- | & TeHKaMH era 3300 Goubom
pudoion) KOJIue-

CTBE)




[Iponomxenue Tabdm. 25

Haumeno- Xumnye- DuU3NKO-MEXaHNYECKUE CBOWCTBA I'pynma Oco0ble CBOKMCTBA B cocras | IIpumenenue
BaHUE ckas ¢op- BET Omeck TBEp- craii- WIOT- | mpoyHocTp | MO XH- KaKkux B CTPOUTEILCTBE
MHHepaja MyIa JOCTh | HOCTB HOCTb, | HacKathe, | A1C TOPHBIX
3 CKOMY OpO/T
KI/M MIla COCTaBy BXOJIUT
2. MUHEPAJIBI OCAJJOYHBIX 'OPHBIX ITOPO/,

Kaapnur CaCO3; Becuper- Crek- 3 Becbema 2600... 90... Kap6o- Paspymiaercs non zeii- | Ilnorneie |IIponssomcTso
HBIi, MoO- JITHHBIH coBep- 2800 150 HATOB CTBHEM KHCIIOT, HeaT- | m3Becr- |HU3BECTH, ne-
n04HO-6e- IIeHHAS MocdepocToex,  pas- | HAKH, MeHTa, mnobenou-
ORI ¢ pas- pyuiaercss THpu JACUCT- | Mpamop, HEIX  COCTapoB,

Opd  TPOU3BOJ-
JIMYHBIMA BUU BBICOKHX TEMIIEpa- | Mel CTBE  KepaMHKH,
OTTCHKaMU TYyp IJIL  OTAEIOYHBIX
paboT

Joaomur |CaCOyMgCO;| Cepo-6eblii Crek- 3,5- Cogep- | 2800... 15... Kapbo- | O6mamaer BbicOKO# pe- | Jloio- IIpousBoacTBO
c pa3nmd- JITHHBIN 4 IIeHHAs 2900 200 HATOB AKIIMOHHOMI CIIO- | MHT, HM3BECTH, IS
HBIMH  OT- cobHOocThIO K Ca(OH),, | IIIOTHBIA | BHYTPEHHHX OT-
TEHKaMH, kucioram. Jlekopatu- | u3Bect- JICTIOYHBIX  pa-
MHOT/A Mpo- BEH HSIK, 60T
3payeH Mpamop

Onaan Si0,'nH,0 | BecnperHsii, Crex- 5-6 Becpma 1900... 90... Ksapua |O6mamaer BbIcokoii pe-| Auaromur, |[lns  usrorosie-
MOJIOYHO-0€- JISTHHBIH coBep- 2500 120 aKIMOHHO cro- | TPETIEN, I0- | HU  MHHEPallb-

POABI BYJI- | HbIX CMCIHAaHHBIX
. KaHu- BSOKYHIUX BC-
BBICOKOIUCTIEPCHOU n YecKoro IeCTB, B TPOU3-
BHyTpeHHeﬁ MHKPOIIO- | IPOUCXOXK- | BOACTBE CHJIN-

JBIA C TOJy- IIEHHAs cobnocteio k Ca(OH)j,
ObIM,  KeJj-

TbIM, YCPHbIM

Ge

OTTCHKAMH PHCTOCTBIO JIEHUsI | KaTHBIX OETOHOB
AHTUapuT CaSO, benwiit, ce- Crek- 3- Cosep- | 2800... 80... Cynbpa- | Pacteopsiercs B ku- | Aurug- | mpurorose-
pBIiA, roiy- JITHHBIN 3,5 IIeHHas 3000 100 TOB CJIOTax, Bojie, O0JIafaeT | puT HUAA  AHTWIIPUTO-
GoBatbIit HNOHUKEHHOW MOpPO30- BbIX BIDKYHWX
CTOHKOCTBIO (THTICOBBIX) Be-
LIECTB, Ui BHYT-
PEHHEN OTIENKU
Marune3ur MgCO, becuBerHbii, . 35- . 2900... 90... Kap6o- |O6mamaer  pmexopartms-| MarHe- Hnst momyyenus
Oelblif,  ce- 45 3100 150 HATOB |HBIMU CBOICTBaMu. Pe-| 3UT MarHe3najabHBIX
PBIi, JKENITBIHA aKIOHHO CIOCOOEH K BSUKYIMX  Be-

KHCJIOTaM. LICCTB
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HaumenoBanue | Xumuueckas DU3NKO-MEXaHNUECKHE CBONCTBA I'pynna Oco0rle cBoiictBa | B cocraB | IIpumeHenwne B
MHHEpana dhopmyna IIBET 6neck TBEp- | craii- II0T- poy- O XH- KaKHX CTPOUTENBCTBE
JOCTh | HOCTb | HOCTh, |HOCTbHa| MHYeE- TOPHBIX
KT/MS CKarhe, | CKOMY opoJT
MIla | cocraBy BXOIUT
Tunc CaSO42H,0 | bensiit ¢ pa3- | Crek- 1,5-2 | CoBep- | 2200... |15...80 | Cymp- | CpaBHuTenpHO Jier- | ['mrc Jns monydeHust
JUYHBIMU OT- | JISHHBIH, meHHas | 2400 ¢daroB | KO pacTBOpsieTCS B THIICOBBIX  BS-
TEHKaMU HHOTZIA BOJIC, KHCJIOTax, He- KYIIUX, [[EMEH-
Maro- aTMoc(hepocToek, TOB, CMeELIaH-
BBIi paspyuiaercst  mpu HBIX BSDKYIITHX
BBICOKHX  TeMIIepa-
Typax
Kaoaunur Al,032Si0, | benslii, wuHO- . 1 . 2600 _ AmroMmo- | Haimmume kaonuuunrta | 'IuHEBL [Momyyerne we-
2H,0 rma IBeT 3a- CHIIMKa- | B COCTaBe€ TOPHBIX | U3BECT- MEHTa, CTPOH-
BUCHT oT TOB MOPOJ TIOHIKAET MX | HSKH, TENILHON  Kepa-
npumeceit BOJIO- H  MOpO30- | mecya- mukH, Gapdopa
CTOMKOCTb. Y CTOH- | HHKH, JO-
YHUB B KHCJIOH Cpeie | JIOMUTHI,
Mell | JIp.
Tanbk Mgs[SiO4040]- | benniit, Gnen- | Kup- 1 Becema | 2700... . Cynb- | Tocratouno xopoimo | Bxoautr B | [l mosydeHus
(OH,) HO-3€JICHBIH, HBI COBEp- 2800 (aToB | COMPOTHBIIAETCS BHI- | COCTaB CMa304HBIX Ma-
CBETJIO- HICHHAs BETPUBAHUIO TaIbKO- TEepHUAIOB
JKEJTHIN BBIX
CIIaHIIeB
U H3BECT-
HIKOB B
BUJIC
TUTOTHBIX
JUCTOBBIX
Macc.

3. MUHEPAJIBI METAMOP®UYECKHUX I'OPHBIX ITOPO/],

MuHepanozauyeckuli cocmae MmemamMopghu4ecKuX 20PHbIX MOPOA UGEeHMUYEH UCXOOHLIM Ma2Mamu4ecKuM U 0cal0YHbIM 20PHbLIM Mopodam




KHaCCI/I(i)I/IKaHI/I}I T'OPHLBIX IIOPO I10 IMMPOUCXOKICHUIO

fopHble nopoAabl

L€

[
MarmaTtuyeckue OcapouyHble MeTtamopduyeckue
- H3BCPIKCHHLIC — IIJ1aCTOBBIC - BUJON3MCHCHHBIC
Mnovcxosae- (mepBHUYHBIE) (BTOpHYHBIC) (TIpOU3BOJIHBIE)
HME, ycnosua $ <
o6pa3oBanua
WHTpy3mBHbIE Adbpy3uBHbIE O6nOMOYHbIe Xumnyeckue | |[OpraHoreHHblie
(r1yOuHHBIE) (u3nuBIIKMECS)
\
OcoGeHHoCTH - ! - ! > ! R ¢
CTOVKTYDDI $ JIOTHBIE OpUCTBIE BIXJIbIE LIEMEHTUPOBAHHbIE
( h 4 4 \ 4 \ 4 \ 4 v \ 4 v
TPaHMTHI, KBapuCBbIC 1 BYJIKaHUYECKHEC BaJTyHBI, TJIHIObI, NeCYaHuKH, | | M3BCCTHIKY, | | U3BECTHSIKHU, THEUCHI,
PasHOBHHO- CHeHHTHI, | |OECKBAPLEBbIE| | reryisr, mem3sl,| | rabka, mebens, Opexuny, AOJIOMMTBIL, | | THATOMMTEI, MpaMOpHI,
TV TODHbBIX JMOPHTHI, nopQuper, BYJIKQaHMYECKHE | | TpaBuii, ApecBa, | | KOHIIIOMe- N;?Br;eiii?l’ PaKYLICYHIKH, KBapLUTHI,
1o I:' { ra66po, HOP(bgPHTHv Tyds1, TydO- IIECKU, TTIMHBI partsl Bbie Ty MeJ, OIIOKa, KpHCTaI-
noa 1abpajo- gz?sini?if, BBIE JIABBI oK CHTH” Meprelb, JIMYIECKHE
PUTHI AHJIE3HTHI aHTU]IPUTEI, TPEIICII CJIQAHILIbI
L TPaXUTHI THIIC

Puc.18
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Tab6nura 26

OCHOBHBIC CTPOUTCIIBHO-TCXHUYCCKHUC CBOMCTBA U IMPUMCHCHHC BAYKHEUILINX TI'OPpHBIX IIOPOO B CTPOUTCIILCTBC

Hanmenosa- | Ctpykrypa | Tekcrtypa Iser [maBabIe Opo- | CTtpourensHO- OCHOBHBIE 0COOEHHOCTH PexomennyeMoe npuMeHeHUE
HIe oo0pa3ylomue | TeXHUIEeCKHe JOCTOMHCTBA HEIOCTATKH
TIOPOJIBI MHUHEPaJIBI CBOWCTBa
1. MAFTMATUMECKUE MOPHbIE NMOPOObLI
I'panur IomHokpu- | IlnotHas | IToaMXpPOMHBIH. Kgapir (20-40%), P =26..28; JleKopaTHBHOCT, 3uaunresnbHbie | TDTHTHI: LOKOJIbHBIC, OOIHIO-
cTammye- maccuBHas | [[BeToBbie ToHa pas- | oproknaz(40- 70 Rox=1 _ | omHOpOAHOCTH TPYA03aTpaThl BOYHBIC, TOJAOKOHHBIC, AJIS TO0-
. 6 6- | % ox=100...250; - G JIOB; CTYIEHH, KapHHU3bI, KO-
CKasi, KpyIl HoobpasHble, mpeol-| %), MyckoBMT, | . CTPYKTYphI, TONYy-| Ha J00BIYYy W
B=6...7; .
HO- M MeTl- JANArOT KpacHble H | GHOTHT ’ yerne moG0# (ak-| 06paGoTKy, Bl | 1OHHBI, NAPANEThl, GAIICHHBL.
=05...15; JISl TIONy4YCHUS Ie0OHs, APOO-
Ko3ep- cepble, BCTPEYAroTCs Top =05...15; TYpbI, XOpolasi co-| cokas CTOH- omyHe 0 00
P PBIC, BCTP B=0,1...10; » XOp . |JieHoro ecka, JOPOXKHO-
HHCTAs, PO30BBIE, JKENTOBa- Y=0.1...05. MPOTUBJISIEMOCTD MOCTb M3NICTHH | cTpopTeNbHBIX  MATEPHANOB:
WHOTA TBIE, 3ENICHOBATO-0Y- Kp=67 0 ’9’ KOPpPO3HH, BBICOKAS GOPTOBOTO KaMHs, OpyCUaTKH,
nop¢upo- prie v MOPO30CTOMKOCTh LIAIIKY; B THAPOTEXHUYECKOM
Bast CTPOUTEIHCTBE
Cuenur Menko- IInoTHas Ceperif, TemHo-ce- | [loneBoii mmar, D =26..28; JleKxopaTUBHOCTb, 3HaunTenbaple | IIMTBI: IOKOJIBHBIE, OOJIMIIO-
D - .28 i )
CpemHe- W | MacCHBHAs | PBIH, CEepo-TONTy- | OPTOKJIa3, poro- R 150...180 Xopomiasg TOoJUpye Tpy103arparsl BOYHBIC, JIA ITOJIOB, KOJIOHHBI.
= o ox=150...180; - -
Z | kpymHo- GOfi, TeMHO-p030- | Bas  OOMaHKa, 5 |MOCTb,  XOpOWAs | ya  noGbiuy u |HOPOKHO-CTPOMTENBHBIX — Ma
= . TB=6...7 COIPOTHBISIEMOCTD | 51a5 _ |TepmanoB: OopToBOTO KaMHS,
o | sepHucTad BbIH Guorur = . | xopposmn, Beicokas| o PooOTKY: BTG cqatkn, mammki; B THIIPO-
o Iop =05...15; PP > B cokas cron- |°OPY > ; p
° Kp=0.7...09 MOpO3OCTOHKOCT | L |TEXHHYECKOM  CTPOMTENBCTBE
7. .0}
= A JL1st mosTyveHus nieOHs, ecka
Jduopurt | o | Cpenge  u | IlioTHas Or  ceporo go | IInarmoknas P, =27..29; JleKOpaTUBHOCTB, 3HaunTENLHBIE [omopHsle  KaMHH,  (yHIa-
- .29 i a
2| KpymHO3ep- | maccuBHas | TemHo-3eneHoro u | (75 %), porosas Xopomias IOJINPYe- | Tpymo3aTparsl MEHTEI MOCTOBBIX COOPYIKCHHIA.
= Rok=180...300; |mocts,  XOpOWIas| ya  joGey W
HHUCTast YEPHOTO 00MaHKa, aBIuT, A y TIUTBI: LOKOJIBHBIE, OOIULIOBOY-
: GHOTHT B8=7..38; CONPOTHBIAEMOCTD | oGhaGoTKy,  BhI- >
- [op=05...15; |BbIBETPHBAHMIO, coKas ’CTOH_ HBIC; CTyICHH. JIOPOXKHO-CTpOH-
> U=03...05 BBICOKAsT  ymapHas . | TeTbHBIE MaTepHaBL Opycdarka,
=) MOCTb U3J1eTHil
2 BSI3KOCTb TITAIIKA
I'agopo | =| Cpeque u |IlmorHas XpoMaTH4EeCKHM. IInarnoknas - . €KOPaATUBHOCTD, 3HaunTenbHble | [IIUTHL: 1TOKOJIBHEBIE, TOJOKOH-
: ’ p 2')9 330a >
-
KpynHO3ep- |MaccuBHasi | LlBeroBble  TOHa: | TEMHOOKpa- Rox=160.. 350 MONyYCHHUE JIFO- | TPYHO3aTpaThl | HEIC; IapareThl, KAPHHU3HI, KO-
HUCTas, TEMHBIE: OT CEPOI0 | ILCHHBIE MHUHE- OK=10U..-23% | Goit daxrypsr mo- Ha JT00BIYy U JIOHHBI, CTYyTEHH, MPOPIIb-
4acTh Op- JI0 9EePHOTO panbl  (aBrur, T6=6...8 BEPXHOCTH, JIOJI- | 0OpaOOTKY, BEI- | HbIE W3JCNUS; IS HACTHUIIKU
¢bupoBuz- OJIMBUH, POTO- Top=001...02 | ropeqnocts COKasi CTOM- MIOJIOB, TTAMSTHHUKOB, B KaMHe-
Has Basg 0OMaHKa) B=001...02; MOCTb U3CJIUN | JIUTEHHOM IIPOU3BOACTBE
n=01...053
JlaGpano- Kpucran- |[lnotHas |Temusie ToHa: ort| [lnaruokinas Pmn=28..29; |JleKopaTHBHOCT, 3HaunTebHbIe 3a-| [LIMTBI LOKOJBHBIE, IIapareTsl,
puT JI4ecKas MAaCCHBHasl |CEpOro J0 YepHOro, | (1abpamnop), Rox =95...180; |momydeHne MOMMpo- | TpaThl Ha JOOBIMY M| KAapHU3BL, KOJOHHBI, MPOGIIIb-
(pazHOBUI- KpynHoO- BKJIIO4asi CHHUN porosas  00- | Ts=6...7 BaHHOH  (baKTypslL, | 00pabOTKY, BBICO-| HBIC MM, JUIS HACTIIIKU TI0-
HOCTH 3¢pHHUCTAs MaHKa, aBruT B=02...1 JIOJITOBEYHOCTh, aH-|Kas CTOMMOCTb W3- | JIOB, MTAMSATHUKOB, KaK JeKopa-
rabopo) n=01...03 THUKOPPO3HOHHOCTD | TSN THUBHBIN KAMEHb
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Haumeno- | Crpykrypa | Texcrypa Iger I'maBHbIe Opo- | CTpourensHo- OCHOBHBIE 0COOEHHOCTH Pexomennyemoe nmpuMeHeHue
BaHHE I0- Joo0Opasyromue TEXHAIECKHE JIOCTOMHCTBA HENOCTATKH
ponsl MUHEpaJIbl CBOMWCTBa
Topdupnr : IMopdupo- P =22..26; Jocrarouno BeI- | HeomHopomHoe OtnenouHsli  Marepuan — AJs
. - .26 - .
KBapIe- Bas, Henoi- |[lnotnast  |KpacHo-Oypwiid, ce-| IlTo  cocraBy R €0...180 COKas IIOTHOCTb, |CTPOEHHME, MEHb- |BHEIIHEH W BHYTPEHHEH OT-
" o . ox=60...180; o
BbIN HOKpHCTall- |MacCUBHAs. | pbIii, 3€JICHOBAThIN. | OMTU30K K Ipa- Te=5. 6 > | ACKOPATUBHOCTD. |IIasd YyCTOMYMBOCTD | nejkyd B BUIE IUIUT, B JOPOXK-
B=5...6;
OeckBap- mnueckas, |Yacto mo-|OT ceporo no 3ene-| HUTY. 2 1’ 3a cdyer HamM4Ms |K BBIBETPHBAHHIO. | HOM CTPOMTEJIBCTBE: B KAUECTBE
HeBbIi comep)Kar | pucTas HOBATO-4€PHOIO, IIo  cocrasy = 01 6 3 BKpaILICHIH bonbimas nethpae- | Goprogoro Kkamms, OpycUaTKH,
0CTaTOYHOE JKEJITOBATOTO, OJIM30K K CcHUe- (. KpYIIHBIX KpH- | MOCTb, 9E€M Y MHDY" | ranrku, mieOHs; IS IPOU3BOJI-
CTEKIIO KPacHOBATOTO HHTY CTaJ/IOB  KUCJIOTO | SMBHBIX  TOPHBIX | crpq Tecanoro kamHs, GyTa
nojesoro mmnara |nopoa. Ilmoxo mo-
1 KBapua JMpyeTcs
Jnada3 Cxperrokpy- | IImoTHas Ot TemHo-3ene- | Ilonesoit O, =28..29; Beicokas nmpounocTs, | ITo  cpaBHeHmio | IInuTel pasznuvHOrO HazHave-
- .29,
(ananor | 3 |crammueckasi c|MacCHBHAs | HOTO 0 YEPHOTO | IIMAT,  ABTUT R 300.. 450 JI0CTaTo4Hast yAapHast| ¢ rabOpo MMeeT | Hus; B JIOPOKHOM CTPOUTEIb-
ox=300...450;
rab6po) | & [epHamm pas- (HE COmepXKHT Th6. 7 > | BSIBKOCTb, Mallas HC-| MOHWKEHHYIO cTBe: GpycuaTka, mamku, 6op-
B=6... .
2| Hoit KpyITHO- CTEKJIa B OTJIH- Top=018" THPAEMOCTB, CIIOCO0- TBEPIOCTh U 00- | TOBOW KaMeHb, MIEOCHb; B Ka-
~ ane  or 6a- | . P_n HOCTB PaCKaJIbIBATECS | pabaThIBae- YeCTBE CHIPbs JUISI KAMEHHOTO
= |CTH, MHOIJIA B=001...02; p p A
3aJibTa), KBa T Ha KyCKH MPaBHIL-| njocTp JIUThS, KHUCJIOTOYIOPHBIX H3J1e-
© |nopHposas, A KBEDIL | 101,05 . ] : yrop 1
] P — e HOM (opMbI, eropa nui, U OONHMIIOBOYHBIX pa-
= THBHOCTB, JIOJTOBEY- 6 -
0T, B BUJIE IITYYHBIX KaMHEH
= |KpUCTAILTHYE- ’
o [KP HOCTb
= |CKasL.

Basaaer | B| Menkokpy- |[LiorHas, Mounoxpomaruue- | Ilonesoit Pm=30..33; |Obnanator xucno-|Xpynkue, 3Haui-| B 1opoxnOM crpoutenncTse:
aHasor | & |crajumMdeckas, [IacToBas, | CKMH, TOHa TeM- | IIIAT, aBTUT Rok=100...500; | TOCTOHKOCTBIO, BbI- | TEJLHOE KONEOAHNE | B KauecTBE [IeOHS, IS KAMEH-
E 2 5 >
rabopo) = nopdupoBasi, (crond4aras, | Hele, IpPEUMYIIe- T8=6...7 COKOH IIPOYHO- | IPOYHOCTH, HAJIM-| HOrOo JINThs, B KHCIIOTOYIIOP-

& | CKpBITOKpU- |MHOIIA €-| CTBEHHO  CEpbIC =00L CTBIO, JOJIFOBEYHO- |9M€ PAKOBUH M| HpIX H3JEIUSX, B OOJIMIIOBOY-
= Oop=UUL, ’ )
¢ | CTAJUIMYECKASL, | (LIMHOBATAS, | BILUIOTH JI0 YE€PHO- B=10.. 49, CThIO, JIETKO pa3pa- | TPCIIHH, XPYI" | HpIX paboTax, B IPOU3BOJICTBE
2| CTEKIIOBATas. |IOPUCTAst ro H=04.. 10 GaThIBAIOTCSI KOCTb,  TPYAHOCTD | nfprHepa bHOMN BaTHI.
= 4. .. 1 6036
= 00paboTKH
Tpaxur | |Ilopduposas | Ilopucras Okxkpacka Oenas, | [lomesoit O =22..26; Xopomo moxna- |beicTpo BeIBeTpu-| M3rotoBnenue Oyrta, mieOHS,
- ...26;
cepas, KeNTOBa- | INAT, BYNKa- | o 0..70 10TCst 00paboTke | BaroTCH, TIOHH- | KOJIOTOTO U TECAHOIo JO0POXK-
ok=600...70;
Tas HHYECKHUE Te=4. 5 ’ JKCHHas MCTHPAC-| HOro KaMHs, KHMCJIOTOYIOPHbIE
B=4...
CTEKJIa MOCTb M MOpPO30-| maTepualibl, KaK OTAEJIOYHbIE
CTOMKOCTb, IUIOXO | naTepHatbl
HOJUPYIOTCS
AHJe3uT Iop¢uponas | [Topucras Cepplii wiu [Tnaruoxnas, £ =27..31; OO6manaror kucino- | Xpynkue, 3Hauu-| KucnoTtocTtoiikue MaTepuaisl
. m A K N
(anasor ¢ IUIOTHOM | miu Mac- JKEJITOBATo-ce- poroBas  00- Rox=140. 250 | TOCTOHKOCTBIO, BbI- TENbHOE Konmeda- | u wu3jenus, CTEHOBBIE W3IE-
o o o ox=140...250; o .
JMOpUTA) OCHOBHOH CHBHas pHIi, OypoBarblii | MaHKa,  OHO- Te=6.. 7 > | coKOoH IIPOYHO- | HUC IUIOTHOCTHU U | jusl, JOPOXKHBIM KAMEHb
. B=6...
Maccou TUT CThIO, JOJITOBEYHO- | [TPOTHOCTH
CTBIO
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Hanmenosa- | Crpykrypa | Tekctypa Ier I'maBHbIe Opo- | CTpourensHo- OCHOBHBIE 0COOEHHOCTH Pexomennyemoe nmpuMeHeHue
HHE MOPOJIBI Joo0Opasyromue TEXHHYECKHE IOCTOMHCTBA HENOCTATKH
MUHEpaJIbl CBOMWCTBa
Byaxanmu- Oo6nomou- KpymnHomno- |Monoxpomatude- (IIpogykr 3arBep- 0. =095...13; JlexopaTtuBHOCTB, IMonsepkeHHOCTh | [1MUTHI OONMMIIOBOYHBIE, CTe-
. . - 13
YeCKHil | z |Has, 4aCTH4-|pHCTas, CKMH, LBeTa: po-\ICBAHWA MaIMBL o 6..19 HEBLICOKUE 3aTpaThl | 3arPSA3HEHMIO  B| HOBBIE OJIOKM, KaMHH, MPO-
. ck=6...19;
Tyh =(|HO KpHCTall- | CTCKJIOBaTas, |30BbIH, (uone-|6a3anETOBOIO WY Te=3 ’ Ha 100brdy M 00pa-|yCIOBUAX — OKPY-| (uibHbIE W3/IENMs, 3arlONHU-
=) o B=0O 1% %
o | TMaeckas IUIOTHas M |TOBBIH, TEMHO-CE-|aHIE3UTOBOIO CO- I ’ 4.40( OOTKY, MOpO30CTOMH- |Karoleld  CPembl, | Tep s JIErKHX OETOHOB, B
. =4..40 (mo - - o
: phIXias pblii, KupnuuHo-|cTaBa. IloneBble 60())P 0 | kocTb, JIONTOBEY- | CLIOCOOHOCT Pac-| agecrse TUIPaBIMYECKOU 10-
- KPacCHBIN, OYypBIif,|[IMarTsl, KBapiie- B_’ 16 HOCTb,  3ByKOM3OJIA-| IAJIATLCA TPH AT~ | Gapky K M3BECTH U [IEMEHTaM
- Gypiit 1 J1p. BOE CTEKIIO J0 1Hs1, TETUIOM3OISIIIHS, MOEI(bepHI)IX BO3-
= TBO3/IMMOCTb JISWCTBUSIX
Tydoasn ; Crexnosaras | ITopucras, Pososrrit, ¢uo- | Ksapm, xaomu- £ =075..14; Croiixu k BbIBeT- | HepaBHOMepHas | B xadecTBe CTEHOBBIX KaMHEH,
% m =075, .14
JiaBa o, CTEKJIOBATas | JIETOBBIM, KO- | HUT R 5. pHBaHUIO,  00Ia-| oKpacka, Cmo- | OyTOBOTO KaAMHS, KaK 3aIlOJIHH-
. ok=5...20; o
: PpUYHEBBIN Top=45 70’ JAar0T XOpOLIEH Te-| COOHOCTh pa3- | TeNb B JISTKUX OETOHAX
o R TJIONPOBOJIHO- pylaThcs  IOJ
= CTBIO, JIETKO 06pa- aTMoC(epHBIMU
= 0aTbIBAIOTCSL, JIETKO | po3yeiicTBHAME
: MTOJIPYIOTCS
Ilem3a | » |Crexnosaras | Hosnpesaras | Cepylid, yep- | Ksapu, xaonu- £ =04.. .14 Hmskwuit koadpdurm- Hesbicokas B kadecTBe TEMIOM3OIALMOH-
D . m =04, .14 5
; HBIH, OebIi HUT R 04 2 €HT MOPO30CTOMKO-| IPOYHOCTh, Pac- | HOTO MaTepuaa, Kak 3arojHu-
ok=04.. .2
) Toz6 S CTH, JIETKOCTh 00pa-| MpOCTpaHEHa B | TeJIb B JIETKHX OETOHaX, Kak
B=6;
™ I 20 OOTKM, XMMHYECKasi| 30HE BYJIKAaHOB | akTHBHAas MHHEpajbHas I0-
opIo CTOHKOCTh 0aBKa K M3BECTH U IEMEHTaM
2. OCAAOYHbIE NOPHbIE NMOPOAbI
I'nbI0bI, Takast ke, | Takas ke, | Takoii ke, kak y | Takue xe, kak |Pazmep gactuu: - - ByTOBBII1 KameHb, OpOXKHAs
-
2| Kak y mep- | Kak y mep- | MepBUYHON MoO- MepBUYHOMN [anika
Baayusl, | X a Y cp a Y cp cp 0 -y mep O 1100...1000 Mm
S | BUUHOIA 1O~ | BUYHOM 10~ | POABI TIOPOIBI
; ponabl ponabl
I'anbka, | @
13 Beronnsle U XKene300eTOHHBIC
e0eHb, | = 10...100 mm MAaCCHBHBIE COOPY)KEHHS, N10-
-,
; POXHOE CTPOUTEILCTBO
=
e
I'paBuii, | &
o
NpecBa | & 1...10 mm
= -11-
o
—
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Hanmenosa- | Crpykrypa | TekcTypa Ier I'maBHbIe Opo- | CTpourensHo- OCHOBHBIE 0COOEHHOCTH Pexomennyemoe nmpuMeHeHue
HHE MOPOJIBI Joo0Opasyromue TEXHHYECKHE IOCTOMHCTBA HENOCTATKH
MUHEpaJIBI CBOWCTBA
Hecox | z| Pexmosep- |Mopckue wu| Ceemible, xen- | Keapu, mnone- Prac=15.. 16 Pacnpoctpanen- |Pazamuselii  rpa-| Celpbe At pacTBOpa, OeToHa,
S| HucTas pedHble Iec-| TOBAaThle TOHA BOM IT1AT, B HOCTb B IIPHUPOZE, |HYIOMETPUUYECKUI| CTEKNIa, KHpIHYa, KepamHude-
= KH UMEIOT CIIOAa, Kalb- p=260...265 JETKOCTh A00BIM |cocTaB. Hamwdme| ckux m3menmii.
= OKaTaHHYIO LOUT W TpaHCHOpTH- |mpuMmeced  (9ac-| JJOpoKHBIE MOKPBITHS, THIPO-
E ¢dopmy, nen- POBKH TUL] TIBLIH, TTIMHBL | TEXHUYECKHE COOPYKEHHS
: HUKOBBIE —| rymyca, CIIoAbl H| (TUIOTHHBI, 1aMOBI)
g YIJIOBATYIO Ip.)
Fmana | 2| Ceasaosep- - bensrii, xen- | Kaomunur, - PacnpocTpanen- TmarenpHas me- | Kupnud, gepennma, TpyOsI Ka-
'S | HucTas TBIH, OypbIit MOHTMOpPHII- HOCTh B IPUpPOZE, | pepaboTKa IIH- | HAJIM3AIMOHHBIE M JIPEHaX-
S JIOHUT,  Ta’i- IUTACTHYHOCTB, HBI. Ycajka IpHU | Hble, OTHEYNOpbl, PAaKOBUHBI,
= JIya3ut CIIEKAEMOCTb CyIIKe U O0kure | 0auky, YHWTA3bl, TUTUTKH IS
= OONHUIIOBKY CTEH U T ToJIa
Konruno- Kournome- Mounomut- | Cepbiif, gep- | Takue ke, kKak Py =15..29; - Hecrtabuns- ITokpbiTHS MONOB, OTAENIOY-
Meparhl | | parhas Hasl, Mac- | HBIH, OKENTBIH, | y HmepBHYHOM Rox=5.. 160 HOCTb COCTABA U | HbIE, JICKOPATHBHbIC KaMHI,
= CUBHasI- KOPUYHEBO- TIOPOIBI CBOMCTB;  Tpy- | AJS MoJyuyeHHs OajuiacTta
:. JKeNThIN, Kpac- JIOEMKasi paciu-
° HO-OypbIif JIOBKa M TOJIH-
= pOBKa, OrpaHu-
@ YEHHOE KOJu4e-
: CTBO MECTOpPO-
: JKIEHUH
Mecuya- | m| IInoTHas, Inorxas. Cepniii, 3ene- | Ksapu, mnomne- P =19..28; Xumnueckas croii-| He nonupy- | Jas TOnydeHUss CTEHOBOTO
HUKH :_ cue- HBIH, meanLn‘/’I, BOM IIITIaT, Roiel. . 150: KOCTb; XOpOIIo | I0TCSA;  TIWHHU- | KaMHs, OyTa, IeOHs, JeKopa-
E MEHTHPO- KOpI/I‘T’HeBBH/I, KaJIBLIUT Tt 5 > TOAJAKOTCST TECKE; | CTBIE rnecya- | THBHOTO MaTrepHalia, KMCJIOTO-
m | BaHHAs. OypBIid, Kpac- Hop;2. 8’ 3. Hamnbonee MpOY- | HUKHU AMEIOT | YIIOPHBIX UM OTHEYNOPHBIX W3-
@ HBIN PP HBIMM  SIBJISIIOTCSl | HU3KYIO — IIpOY- | €M
E B:O,2...0,.25, KPEMHHCTBIE TeC- | HOCTh W MOpPO-
= H__O’S' -3, YaHHUKH 30CTOHMKOCTB,
© Kp=08...09 (Rox=100....150) U3BECTKOBBIE —
BOJIOCTOMKOCTB
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HaumenoBa- | Ctpykrypa | Tekcrypa et I'maBnbie mopo- | CtpourtensHo- OcHOBHBIE 0COOCHHOCTH PexomennyeMoe npuMeHeHUE
HUE MOPOJIBI Jloobpazyromiue TeXHI/I:IeCKI/Ie IOCTOMHCTBA HENOCTATKH
MUHEPAITBI CBOMCTBa
I'unc Mpamopo- | Ilnotnas benelid, cepslii, | Tumnc 0 =22.. 24 Jlerko obOpabarsiBa-| BritoueHus Jl1st Ipou3sBOACTBA CTPOUTEID-
. - .24
BHJIHAS 030BBIH, IKeI- €TCs, XOPOIIIO TMOJIK-| ITTHHUCTBIX Be- | HOrO THIICA, B KaYeCTBE OOJIHU-
AT, Rox=5...30; ’
KDPVITHO- TBIA, KOpUYHE- e €TCs; IPU MPOU3-| IIECTB, HU3KAsA | IOBOYHOIO KaMHs, KakK [0-
Py N Te=2; .
3epHUCTAS BBIM B=0 i 3 BOJICTBE BSDKYIINX| BOJOCTOMKOCTH | 0aBKa NPH IPOU3BOICTBE IIC-
I/I: ) 5 ’ HMECT HHU3KYIO TCM- MCHTOB
neparypy  oOura
(160 °C)
AHrua- 3epHUCTO- IInoTHas benplid, cepeblil, | AHTUAPUT £ =28..29; Jlerko oOpabatel- | Hu3kast  Bomo- | CTEHOBOM, OTIEIIOYHBIN Mare-
) m = 28..29; >
putr KPUCTAJIIH- rory0oBaTHIT R 60...80 BacTCI MEXaHH4YE- | CTOUKOCTH puan; mpu MpOU3BOACTBE Bs-
ok=60...80;
yeckad Tp=3 > | ck: JKYILMX BEILECTB
B=
- v v
H3BecT- : Mukpo3sep- | Ilopucras, benwriii, cepwiit, | Kanpuur, P =20...2,6; JlerxocTh no6bIun | HeBbIcokas kop- |B kauecTBe GyTOBOrO KaMHsl, JUIs
HAK - HHCTa, KaBECpHO3- SKEJITHIN KBap1, IJIMHH- R C)K=20 50 A MEXaHUYECKOU PO3UOHHAsA CTEH 3ﬂaHHI>’I, st Hapy)KHoﬁ 06_
o| 3epHucTas, | Had CTBIC MHHEC- Te=3 > | 06paboTkM, J01- | CTOHKOCTB JIMIOBKH, KaK 3alloJHUTEIL B Oe-
©| KpucTamiu- pajbl TOBEIHOCTD TOHAX, JJIs MOMY4YEHUsI U3BECTH,
= yeckast LIEMEHTOB, KEpaMHKH, CTEKJIa
Marne- | @ | IInotHas, ITnorHas BbecuerHslii, Maruesur p.=27...30; JlerkocTh m0ObIMM | Penko Berpewa- | Jod MOmydeHHs MarHe3Hanb-
.~ o m 9/ seedyUy o
3UT : MHKpO3€p- OenbIil, Ccephlif, R 525, 200 ¥ MEXaHWYECKOH | joTcs B IpH- | HBIX BSDKYIIMX BEUIECTB, OT-
. ox=25...200;
o | aucras, JKEITBIN Ts = 4: 00paboTKH pone; HeBbIco- | HEYNOPOB
@ | KpuCTaIU- B=02.. 15 Kasg KOpPPO3HOH-
- 9 e o
7| weckas Hasl CTOMKOCTh
= =
Joaomut = IInotHas, IInoTHas, benwrii, xenro- | Jlomomur, p.=25..29; JlerkocTb n00bun | HeBbicokas kop- | B kauecTBe OyTOBOTO KaMHH,
5 n =2,5...2,9; 1 "
= | MHKpO3€p- rnopucras, BaTO-6eJ'lBII/I, KaJIbLIUT Rox=15.. 200: U MCEXaHHUYCCKOM | PO3UMOHHAsS JUId CTEH 3[aHW#, U1 HapyX-
| HHCTad, TPEIIUHO- CBETIIO-OypHhIi Te = 3- > | oOpaboTKn CTOMKOCTh HOIl OGJIMIIOBKH, KaK 3aIlOJHN-
KpucTamu- | Baradt B= Oi 15 TeNb B OCTOHAX, JJIS IIONTyde-
2...
yeckasi, HUSl U3BECTH, LIEMEHTOB, Kepa-
3epHUCTas! MUKH, OTHEYTIOPOB, CTEKJIa
N3- - Tlopucras benniit, cepsiif, | Kansiur Pn=2,1...2,3 | Jlerkocts 0o6pa- | Magas  mpou- |B kauecTBe IUTY4HBIX KaMHeil
BECTKO- KOPHYHEBBII Rcx = 20...40; | 6otku HOCTb, BBICOKAs | KJIaJKH CTEH, ICOHS s
BBIH Ts =3; MHOPHUCTOCTDH, HE- |JICTKHUX OCTOHOB, IS nojayJe-
Ty TTop =5...14; BBICOKAs. KOPPO- |HHS M3BECTH, IJIs OOJIMIIOBKH
2 & &
B=4...40; 3UOHHAsl CTOM- |JUIsl MOJIyYeHUsl LIEMEHTa, B TOM
U =5 u Gonee KOCTbh, HEJOJrO- |4YuClie OENoro, JUIs MPOU3BOJ-
BEYHOCTh CTBAa apXUTEKTYPHBIX JeTael
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Hanmenosa- | Crpykrypa | Tekctypa Ier I'maBHbIe Opo- | CTpourensHo- OCHOBHBIE 0COOEHHOCTH Pexomennyemoe nmpuMeHeHue
HHE MOPOJIBI JoobOpasyrommue TEXHAIECKHE JOCTOMHCTBA HELOCTATKH
MUHEpaJIbl CBOMCTBa
H3Bect- Kpucran- IInorHsle, bensiii, xpacHo- | Kaneur, pe- Pn=1,2...3,1; Xopomo o6paba- | Paspymaercs Jns w3rotopneHus mwiuT, (a-
HSK JYecKasi, MEJKO- U | BaThlif, 3€JI€HO- | )K€ MarHesuT, _ | TeIBaeTCA, BBICO- | OX NEHCTBUEM | COHHBIX HeTajeH, g o0mu-
MpaMopo- KpPYIHOIIO- | BaTbld, JKENTHIH, | KBapl, DIWHU- RCHi_ _10' --200; Kasg  IIPOYHOCTb | KHCJIOT. IIpu- | LOBKM CTEH, JIECTHUYHBIX CTY-
BUJIHAA, pHCTEHIE, CepBIif. CTBIE MHHEpa- TB__ 3 (m71s TUIOTHBIX U3- | MECH KBaplia M | MEeHeH, MOJOKOHHHUKOB, I[OKO-
CKPBITOK- KaBEPHO3- JIBL U=1..5. BECTHSIKOB), JOJ- | TJIMHBI CHIDKAIOT | JIeH, KApHNU30B, OyTa, 3aII0JIHH-
pHUCTaIu- | HBIE TOBEYHOCTb. KauyecTBO W3- | Tels Al OCTOHOB, AJS MOIY-
4yecKasi. BECTHSIKA. YEHUS W3BECTH, U IOIydYe-
HUSI IEMEHTa, B TOM 4HcIe Oe-
JIOTO, 711 MPOU3BOJCTBA apXU-
2 TEKTYPHBIX AeTaleH.
H3Bect- : CKpBITOK- Kpymnnomno- | bensiit, cepsiii, | Kanbnur, P =06...1,7; Xopomo o6paba- | HeBbicokas kop- | CTeHOBOI MaTepuai U JUIsl Ha-
HSIK-pa- | | PUCTaIM- | pHCTast PO3OBBIH, 3010~ | KBapll,, MIATH- o _ o o THIBAETCA, M- | POSHOHHAA PYXHOH ¥ BHYTpeHHEH o0mu-
Kylled- | o | yeckas, TUCTO-XKENTHIH | OKIa3 To = 2- ’ ¢yercsi, MOIMPY- | CTOMKOCTS. I[OBKH 3JaHUN
HUK = | KpymHO- A eTcsl); HU3Kas Te-
o | KpucTamm- B =20...30. IJIONPOBOHOCTb,
Z | deckas JIOJTOBEYHOCTb.
Men = | Muxkpo- 3emimcras benprii Kanpnur, B p =15...16 Jlerkocts  0Opa- | Huszkass  Bomo- | [lnsi momyueHus: m3BecTH, Iie-
= | 3epHHCTas HeOOJBIINX " _’ | Gorxu. CTOMKOCTb, XH- | MEHTA, B KepaMmHKe, IIPHU IIPO-
: KOJIMYECTBAX Rox=08...5 MHYECKass U ar- | U3BOJCTBE MEJIOBBIX M BOJO-
- TIIMHUCTBIE MocdepocToii- SMYIBCHOHHBIX KpPacoK, MpH
= BelllecTBa U KOCTb. MIPOU3BOACTBE CTEKJa, IUIACT-
< KBapIl. Macc
Tpenesn ; Crabouemer- | Tlopricras bensiii, cepoiit | Onan P =05....13 Boicokass  orne- | Huskas  mpou- | 3ByKO- U TEIUIOM3OJSLIMOHHEIE
© | THpoBaHHas YHOPHOCTb, KH- | HOCTh Marepuanbl, OTHEYNOpHbIE H
CIIOTOYTIOPHOCTb, KHCJIOTOYTIOPHBIE MaTepHalIbI,
HU3Kas 3BYKO- U ancopOCHTHI,  (UIBTPYIOIIHE
TETUIOTIPOBO/I- MaTepHabl
HOCTb
Onoxa Memosepan- | Tlopricras benbiid, cepeiii, | Onan P =12....15; Jlerkocts  0oOpa- | Huskas Mopo3o- | CTeHOBOM Marepuan, 3amol-
crat CBETIIO-KEJThIN _ .| ©otkwn, HU3Kas | CTOMKOCTB HHUTENb B OETOHAX, I MOIy-
Rok=10...30; 3BYKO- U TEIUIO- qeHusl OeJbIX BSKYIIUX Be-
ITop=20...40
MIPOBOJHOCTD LIeCTB
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Haume- |Crpyxrypa | Texctypa ger I'maBuble mo- | CTpouTensHO- OCHOBHBIE 0COOEHHOCTH PexomenryeMoe ipuMeHeHue
a-
HOBaHHE poznoodp TEXHUeCKHE JOCTOMHCTBA HELOCTAaTKH
TIOPOIbI 3yromue CBOUCTBA
MUHEpaJIbI
3. METAMOP®WYECKUE NOPOAbI
Mpamop | Kpucran- | IInotnas |Ilonmuxpomaru- |Kamsour P =27..285; JexoparuBHocts, |[logBepkeHHOCTh KOp- [[ImnThl OONMMIIOBOYHBEIE, IOKOJIBHEIC,
m =2,7...2,85;
(m3m3- | nmueckas, YecKue pasHo- | (IPOYHO R ex=50.. 300 XOpOIo HUIH(Y- | PO3UM U BEIBETPUBAHHMIO | CTYIIEHH JJIA TOIOB, KapHHU3BI, HPO-

BECTHSKOB) | MEJIKO- o0Opa3Hble TOHA: | CPOCIIUHC), o= 0. . .S, eTCsl, JIETKO 00pa- |TIOA  JIEMCTBHEM  BOJBI, ¢unbHBIE M3AENUs, KOJNOHHBI, Iapa-
3€pHU- pPO30BBIH, Kpac- | A0JIOMHT, Ts=3..4 OarbIBaeTcs, BO3-|CCPHUCTOrO rasa, KH-|ICThI, JCKOPAaTHBHBIC H3ACIuA,
cras i,  Genbrif, |mHorna mar-| 110P=0.9.-.30 Iyoxmocts momy- |CIOT, H3MeHeHHs TeM- |cKymbnTypa. OTXOIBI MpamMopooGpa-

uepnslii, sene- |Hesur, cmo-| B=0.1...0.70 | yeppy mo6oii | 1epatypsl. He pekoMeH- | OOTKH MCTIOJB3YIOTCA IS TOTydeHUs
HBIH J1a, KBapl n=0,2...2,0; daKTypbI IyeTcsl I HapyKHOMU | OTHEIOYHBIX PAcTBOPOB, OCTOHOB, B
$l
Kp=0,8...0,9 OOJTHIIOBKH BHJIE MUHEPAJIBHOTO OPOIIKA
I'neiic | Kpucran- [Inotnas, | Ilomuxpomusle | Oprokias, £ =25..2,6; HexopariBaocth, (MeHee monroBedHbl, yeM|[UHMTEI : HOKONIBbHBIE, MONOKOHHBIE; CTy-
m =2,5...2,6;
(w3 rpa- |nmdeckas, | CIaHIEBa- | BETOBBIE TO- | IIArHOK- R 60...100 pa3HOOOpa3Hasi IIBe-TPAaHUTHl W3-3a CIIAHIIC-|TICHH, KapHH3bl, KOJIOHHBI, JIOPOJKHO-
cx=60... -
- - - -|CTpOMTENBHBIM  KaMEHb eOCHB. 0-
2 9
HHUTOB) |KPYIHO- M| Tas Ha npeol- | ma3, KBapiy TOBas TaMMa, JIOAIO-{BaTOr0 CTPOEHHUs, 3Ha-|CTP , I Y
MEJIKO3€ep- JIaaeT CepbId | CIIOABI, aB- BEYHOCTh, AHTUKODP-[YMTENILHBIE 3aTPaThbl Ha rbHbIC M3zieIMst; OYTOBbIC IUIATBI JL
HUCTAast U PO30BBII TUT PO3UIHOCTb 00bIYy ¥ 00paboTKy KIIaJKi (yHIAMEHTOB, TPOTyapoB, 00/~
IIOBKH KaHAJIOB, HA0EPEKHBIX

Kpapuwur | Kpucran- | [Inotnas, | Monoxpoma- |KBapun mnepe- P =2,5..2.7; JexopaTus- XpynkocTb, ianmkas | [ImuTel ans Hapy)KHOH OOJIHIIOBKH

m=2,5...2,7; . "

(w3 mec- | nuyeckas, | paBHO- THIECKHE pa3- \KPUCTAILIH3O-| o 20, 400: | FOCTPs Pa3sHo00- | MOBEPXHOCTh pacKoia | MOBBILICHHOW CTOWKOCTH; B BHAE

o cx = 80...400;

YaHUKOB) | MEJIKO- H | MEPHO HOOOpa3Hble  [BaHHBIH, Clle- N 77 | pasHas  uBeTO- | U OCTphle peOpa med- | mebHs, OyTa; IIUTHI A7 N0JI0B, CTY-
cpenHe- KpUCTan- | IBeTa: Kpac- |MEHTHPOBaH- Ts __6"'7’ | Bag ramma, ox- | HA TIeHH, NpoQMIIbHBIE U AEKOPATHBHBIC
3€pHU- JIM4ecKasi | HblH, pO30BBIMA, |HBI KPEeMHHU- }1;[0?(;%17?)’82’ HOPOJIHOCTH OK- HU3JEJINUS
cras cepblii, OenbId, [CTBIM Belle- I/I: 0’ 1 0 3;_’ packu,  IOJIro-

(¢uoNeTOBBIl  |cCTBOM LT BCYHOCTH
Kp=10,9

Cuananen | Kpucran- | Cnoucras | Xpomarnue- Ksapu, P =2,4...2,6; Jocrarounas Bomo-| Manas MPOYHOCTH, | B KauecTBe KpPOBETBHOTO M CTEHO-

(I/I3 FIII/IH) JIH4eCKas, CKHe TeMHbIle | CJIroAa, Te=3.5 CTOIZKOCTL, CTOM- XPYIKOCTbD, OrpaHu- | BOro Mare€puaia, pexe B BHUIAC IIJIUT
MCJIKO- H IIBETOBBIE TO- | KAOJIMHUT KOCTb IIPOTHUB BbI- YCHHOCTH MPUMEHE- | UIA TPOTyapoOB. MaTepI/Ian IpeuMy-
CpeaHe- Ha, pe- BETPUBAHUSA, JIETKO HHUs HICCTBECHHO MECTHOI'O 3HAYCHU S
3CpHH- UMYLIECT- pacKaJlbIBaeTC  Ha
Ccras BCHHO TEMHO- toukre (3...10 mm)

cepsblil WIu TUTUTKU
YEepHBII

YcnoBHBIE 0003HAYCHHSI: P, — CPEIHSIS TUIOTHOCT, r/em’; p — UCTUHHAS TUIOTHOCTb, r/em®; Pruac— HACHIITHASI TUIOTHOCTb, r/em®; Ry — rpenes IPOIHOCTH TIPH
cxarnm, Mlla; TB — TBepmocTh 1o mkane Mooca; [lop — mopucrocts, %; B — Bomomomomienue, %; 1 — uctupaeMocTs, I‘/CMZ; Kp — xoadduiueHt pas-
MSITUCHHSL.




JIABOPATOPHAA PABOTA Ne 6

HUCIIBITAHUE IIECKA JJIS1 CTPOUTEJIBHBIX PABOT

6.1. Obwue ceeoenusn

[lecox mpuMeEHsIETCS B Ka4eCTBE 3aIlOJIHUTENS ISl TSKEIbIX, JETKHX, MEIKO-
3ePHUCTHIX, TUYCUCTHIX U CUIMKATHBIX O€TOHOB, CTPOUTEIHHBIX PACTBOPOB, IS MIPH-
TOTOBJICHUSI CYXMX CMECEH, Il YCTPOMCTBA OCHOBAHWUN M TOKPHITHA aBTOMOOWIIb-
HBIX JIOPOT U a3POJAPOMOB.

CBoiicTBa OETOHOB M PACTBOPOB B 3HAYMTEIIBHOW CTETICHH OOYCIIOBIUBAIOTCS
KaueCTBOM MEJIKOTO 3aIOJHUTEINS — ITecKa.

ITecok, BMecTe ¢ KpyIHBIM 3alogHUTENEM (11eOHEM WIIM TPaBUEM), 3aHUMAIOT
10 80 % oObema OeToHa, OOYCJIOBIIMBAs CHM)KEHUE Pacxojia BSIKYIIETO BEIIEeCTBa
MIPY U3TOTOBJICHUU U3ICIIHM.

3anoJIHUTEIN CO344a10T B OETOHE JKECTKUH KaMEHHBIN CKCJICT, BOCIIPUHUMAIO-
IHHﬁ YCAaAOYHBIC HAIIPAKCHUSA U YMCHLHIaIOHII/Iﬁ yCaaKy 00BIYHOTO OCTOHA IIpuMcEep-
HO B 10 pa3 110 CpaBHCHHUIO C ycaz[KOﬁ OCMCHTHOI'O KaMH4I. KecTkuil ckeJleT U3 BbI-
COKOIIPOYHBIX 3aMoJHUTEIICH YBCINYHUBACT IIPOYHOCTE U MOAYJIb YIIPYI'OCTH 6€TOHa,
YMCHBIIACT CI'0 IIOJIZYUCCTh.

K necky oTHOCSAT 3anoJIHUTEIND ¢ pa3MepoM 3epeH oT 0,16 10 5 mm.
[Tecok 1st CTPOUTENBHBIX padOT MOAPA3ACIICTCS HA CIEAYIOIINE BUIbL:

NPUPOOHDILL NecoK — MaTepuall, MoJIydyaeMblid MpU pa3pabOTKe MECUAHBIX U
IIECYAHO-TPABUMHBIX MECTOPOKICHNN;

OpoOIeHbIll necoKk — MaTepHall, MOJy4aeMbIil JpoOJieHHEM CKaJbHBIX TOPHBIX
TIOPOJI ¥ TPaBUS;

PpakyuoHuposanHulil necox — MECOK, HICKYCCTBEHHO pa3elieHHBIN HA JIBE WU
oosiee (ppaxuuii;

necok u3z omcegos Opodienus — MaTepual, MoJlydaeMblii U3 OTCEBOB Jpo0Iie-
HUS TOPHBIX MTOPOJI TIPU TMTPOU3BOACTBE IICOHS.

[0 HACBIITHOM IIOTHOCTH B CyXOM COCTOSIHHH Pa3IelsioT Jierkue (p, <1200 kr/nm’)
3
U TspKenbie (p, > 1200 kr/M°) MeJIKUE 3amoHUTEIH.

B 3aBuCHMOCTH OT 3€pHOBOTO COCTaBa IMECOK MOAPA3JCNSIIOT Ha 8 TPy Mo
KPYIMHOCTH: OY€Hb KPYIHBIN (ITECOK U3 OTCEBOB JPOOJICHNUS ), TOBBIIIEHHON KPYITHO-
CTH, KPYIHBIN, CPEAHUM, MEJIKUI, OYE€Hb MEJIKUM, TOHKHI U OY€Hb TOHKHUM.

B 3aBHUCHMMOCTH OT 36pHOBOI'O COCTaBa M COJEPKaHUS TBUICBUIHBIX U TJIMHU-
CTBIX YaCTHII ECOK MOAPA3ALIAETCs Ha JIBa Kjacca:

I xnacc (Bkitouaer B cedst 5 rpynn KPyHmHOCTH) — OYE€Hb KPYMHBINA (IIECOK M3
OTCEBOB JIpOOJIEHU), MOBBILIEHHOW KPYITHOCTH, KPYIHbIN, CPETHUN U MEJTKUM.
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Il knacc (BkimrodaeT B ce0s 8 rpynmn KpymHOCTH) — OUYE€Hb KPYMHBIN (IIECOK U3
OTCEBOB JIpOOJIEHMSI), OBBIIIEHHON KPYIMHOCTH, KPYIIHBIN, CPEAHUNA, MEJIKUI, OUEHb
MEJIKHUM, TOHKUH U OYE€Hb TOHKHH.

KauectBO necka OICHHUBACTCA 110 PC3yJIbTaTaM J'Ia60paTOpHI>IX HCIIBITAaHUM.

[Tecok, mpeaHa3HAYEHHBIH A CTPOUTEIBHBIX PabOT, MOIHKEH 00s3aTebHO
YIOBIIETBOPSATH TPEOOBAHHUSIM HOPM OTHOCHTEIBHO 3€PHOBOTO COCTaBa, COICPIKAHUS
OpPraHMYeCKHX NpUMeced, NBUICBUIHBIX M TJIMHUCTHIX 4YaCTHIl, PaJUAI[MOHHO-
rUrHeHndeckoi xapakrepuctuke. [Ipu monbope coctaBa 0eTOHa MOTYT Tak>Ke OIpe-
JeNSATHCS TUIOTHOCTH 3€PEH MeCKa, MyCTOTHOCTh, HACKIITHAS IDIOTHOCTh U JPYTHE IO~
Ka3aTeJIH.

6.2. I]env pabomut

O3HaKOMUTBCSA C TEXHUYECKUMHU TPEOOBAHUSIMHU HA TECOK JJI CTPOUTEIbHBIX
paboT, METOaMHU HUCIIBITAaHUS TeCKa, HAYYUThCS J1aBaTh OIEHKY BO3MOXXHOCTH HC-
MI0JIb30BAaHMS TIeCKa JJIs MPUTOTOBJICHUSI OCTOHOB, PACTBOPOB M JIJIS JIPYTUX CTPOU-
TCJILHBIX 1IeJIeH

6.3. Ilopsaook evinonnenus padoomot

6.3.1. Onpeodenenue ucmuHHOU NAOMHOCHU 3€PEH NeCKA

HcTrHHYIO TIOTHOCTE ONPEACIISIOT MyTeM U3MEPECHHSI MacChl ¢IMHUIIBI 00he-
Ma BBICYIICHHBIX 3€peH Tecka. VICTHHHYIO TUIOTHOCTH ONPEACNSIOT C  TOMOIIBIO
MEpHOTO MWINHAPA, TUKHOMETpa M npudopa Jle-lllarense (cMm. naboparopHas pa-
odoraNel, m. 1.3.1.).

Menkuii 3anonrnumens 8 NJIOMHOM MANHCENOM OemOHe O0JdHCeH UMemb NI0m-
3
Hocmb 3epen 2,0...2,8 o/em”.

6.3.2. Onpeodenenue HacvlnHOU NIOMHOCMU NECKA

HachimHyro TUIOTHOCTh OMPEAESIOT B HEYIDIOTHEHHOM COCTOSIHUM C TTOMO-
IIBI0 MEPHOTO COCYJ1a BMECTUMOCTBIO 1 J1 (cM. maboparopras padota Ne 1, m. 1.3.3.).

Pe3ynbTaThl ONBITOB 3aHOCAT B Ta0. 25.

Tabmuma 25
Pesynprarel onpenenenrs HaChIITHOW INIOTHOCTH TTECKa
Howmep Macca, kr OowemM (V), | HachbimHast miioTHOCT, KT/M°
poObI m; m, M YaCTHBIC cpenHee
3HAYCHUSA 3HA4YCHHE

st 06b1uHO20 MsICEeN020 OemOoHa NPUMEHSAEeMCsl NeCOK ¢ HACLINHOU NJIOMHO-
3
cmoio bonee 1400 ke/m”.
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6.3.3. Onpeodenenue nycmomnocmu necka

[IycTOTHOCTB (COomepk’aHUE MEXK3EPHOBBIX IMYCTOT) MECKA B CTAaHJAAPTHOM He-
YIUIOTHEHHOM COCTOSIHUM OIIPEACIISAIOT PACYETOM Ha OCHOBAHUU IPEIABAPUTEIBHO
YCTAHOBJICHHBIX 3HAYEHUN UCTUHHOU IIJIOTHOCTH U HACBIITHOM IUIOTHOCTH IIECKA.

[TycrotHOCTh TIecka (V,,,.) B % MO 00beMy BBIYHUCISIOT TIO (hopmyie:
P
V. o =Q-—"% 7100% , (47)
M.n. -
yo,
IJIC p — HCTUHHAS [UIOTHOCTD ITECKa, KI/M';
Py — HACBIITHAS TIOTHOCTD TECKa, KI/M .

HycmomHocmb — OY€Hb 6AICHAA XapaxkmepucmuKrka 3anoJHUmeA. Hpu us-
2comoelieHuu niomHoco KOHCMPYKUUOHHO20 6€m0HCl, uem meHvuie nycmomHoCmbs
3anojiHumesid, mem MeHbuie pClCXOd UEeMEHNIHO20 mecma u cCoomeemcmneerHHo ye-
MeHRmda.

6.3.4. Onpeodenenue cooepicanusn NoLIEGUOHBIX U 2TUHUCHBIX YACHUY

ConepxxaHue B TECKE MbUICBUIHBIX, TIMHHUCTHIX YacTUIl (pa3Mep YacTull
< 0,05 MM) ompenenseTcs METOIOM OTMYy4YUBaHHUs. JlJIst 3TOTO U3 cpeaHen MpoOkI
necka oteemmBaroT 1000 r 1 BBICHINAIOT B HUIMHIPUYECKUN COCYA ISl OTMYYH-
BaHus (quametpoMm 120 MM u BbicoTo# 320 MM); 3aJIMBAIOT BOJOM BBHIIIE YPOBHS
necka Ha 200 mM. [lecok BbIIEp>KUBAIOT B BOAE 2 4, IEPEMENIUBAs €r0 HECKOI b-
KO pa3 U TIIATEJIbHO OTMBIBAsl OT MPUCTABIIUX K 3€pHAM TJIMHHUCTBHIX YacTUL. 3a-
TEM COIEPKUMOE COCyJa SHEPruyHO MEPEMENIMBAIOT U OCTABIISIOT B IMOKOE Ha
2 muH. Yepe3 2 MUH MOKOS CAMBAIOT MYTHYIO BOIY 10 ypoBHs 30 MM HaJ IECKOM.
3aTeM CHOBA 3aJIMBAIOT YHCTYIO BOAY A0 NMEPBOHAYAIBHOTO YPOBHS U MOBTOPSIOT
onbIT. [lecok MpOMBIBAIOT 10 TE€X IMOp, IMOKA CIMBAEMasi BOJIa HE CTAHET MpO3pay-
HOW.

Conepkanue B MECKe MBUIEBUIHBIX U TIMHUCTHIX YacTull (/7,,,) B % paccyu-
THIBAIOT 110 hOpMYyJIC:

m—-m
o (M=M) 1600 . (48)
onmm
m
rac m - macca BBICYHIGHHOFO IIECKa 10 OTMyLII/IBaHI/IH, r;
ml' macca BBICYHICHHOFO HeCKa, TI10CJIC OTMyI—II/IBaHI/Iﬂ, I.

CO@@prC(ZHue 6 necke NnvlleBUOHbIX U 2AUHUCTBIX yacmuy He O0JIHCHO npeesovl-
wanio 3HCI'¢€H1/IIZ, VKA3AdHHbIX 6 maon. 26, C NomMowvbio KOWZOpOlZ ycmarnaeaueaenics
Kjlacc necka.
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Tabnuya 26
Xapaxmepucmuku necka no coOepiICanuio NuLIeGUOHBIX U STUHUCTbIX YACMUY

Knacc u epynna necka Cooeporcanue nolieUOHBIX U 2IUHUCNBIX YaACMUY,
% no macce
8 necke npupooOHoM 8 necke u3z Omcesos
0pobienus
I knacc
Ouenb KpynHwiil - 3
Tlosvluennoti kpynuocmu,
KPYRHObIUL U CPeOHUl 2 3
Menkutl 3 5
II knacc
Ouenb KpynHwiil - 10
llosviuennou kpynunocmu,
KPYNHBLU U CPeOHULL 3 10
Menkuii u ouenvb menxuii 5 10
Toukuii u o4eHb MOHKUL 10 He nopmupyemcs

CymmapHoe codeprcanue nvlieSUOHbIX U 2TUHUCTIBIX YACTNUY He 0O0JHCHO npe-
gvluiams. 8 necke 0l bemonos 3 %, 0ns Kn1adoynvix pacmeopos 10 % u ons wmy-
Kamypuwix pacmeopos 15 % no macce.

6.3.5. Onpeodenenue nanuuua opeanuvecKux npumeceil

Hanuune opranmdeckux mpumeceil (r'yMyCOBBIX BEIIECTB) OINPEACINISIOT CpaB-
HEHUEM OKPAaCKHU LIEJI0OYHOT0 pacTBOpa HaJl MpoOoi Mecka ¢ OKpacKoi 3TalloHa.

Jljis 3TOTO U3 CpelHel MpOoOkI Mecka B COCTOSSHUU €CTECTBEHHOM BIIAKHOCTH
O0epyT HaBecky okosio 250 r. HamomHsS0T 1ecKoM MEpHBIM ITHJIHHIP BMECTHUMO-
ctbto 250 mut o ypoBHs 130 MiI 1 3aMBatOT 3-IPOUEHTHBIM PACTBOPOM THMAPOKCH-
na Hatpud 110 ypoBHs 200 mu. ComepkuMoe HUIMHIPA MEPEMEIIMBAIOT U OCTaBI S~
I0T Ha 24 4, IOBTOPSAIOT MEPEMEIINBAHUE YeEPE3 4 Y IOCIE MEPBOrO NEPEMEIINBa-
HUA. 3aT€M CPaBHUBAIOT OKPACKY KUJIKOCTH, OTCTOSIBILIEHCS HAll Mpo0oii, ¢ I[BETOM
ATAJIOHHOT'O PACTBOPA WJIA CTEKJIOM, IBET KOTOPOr0 UAEHTHUYEH LBETY 3TAJOHHOTO
pactBopa.

llecox npucoden 0ns UCnONL308aHUSL 8 DEMOHAX UNU PACMBOPAX, eCllU HCUO-
Kocmb HAo npoboii becygemua ulU OKpAWEHA 3HAYUMENbHO cldbee dMANOHHO20
pacmeopa.

[Tpu oxpacke >KUIKOCTH HE3HAYUTEILHO CBETJIEE ATATIOHHOTO PACTBOpA IIBETA
COJIEP’KUMOE COCY/Ia TIOJIOTPEBAIOT B TeueHue 2...3 4 Ha BojastHOM O6ane mipu 60...70 °C
¥ BHOBb CPaBHUBAIOT IIBET JKUJIKOCTHU C IBETOM ATAJIOHHOTO PAcTBOPA.

DTajioH NPUTOTOBIISIIOT 3apaHee. OH COCTOUT U3 CMECU 5 MJ 2-IPOLIEHTHOTO
pacTBopa TaHMHA B |-TIPOLIGHTHOM pAacTBOpPE OJTUJIOBOTO cmupta W 195 mn
3-POIIEHTHOT'O BOJHOT'O PacTBOPA TUIPOKCH A HATPUSI.
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6.3.6. Onpeodenenue 3epHo6020 cocmaea u Mooyansa KDynHOCIMU HecKa

3epHOBOI COCTaB IMECKa OMPEICIIAIOT IMyTeM pacceBa IMeCKa Ha CTaHIapTHOM
Habope cut (puc. 19).

[IpoOy BBICYIIIEHHOTO TECKa Maccod 2 KI' MPOCEMBAIOT Yepe3 CUTa C OTBEp-
CTUSIMU AuameTpaMu 5 1 10 MM C 1eJIbI0 ONpeeNICHNsI COAEPKaHUs B IIECKE TPaBHUSL.

N3 gactu HpO6I>I IICCKa, IMpomeamero 4€pe3 CUToO

Ne2,5 YT 5 MM, orouparotr HaBecky B 1000 1, KOTOpYIO IpOCEH-
Nel,25 e BAlOT uYepe3 CTaHAApTHBIM HAOOp CHUT C OTBEPCTUSMHU
Ne0.63 - . 2,5mvm, 1,25 MM, 0,63 MM, 0,315 mm u 0,16 mm. Pac-
""" (. - CeB MPOM3BOAAT Ha J1a00OPaTOPHOM TPSICYHE WU BPYyU-
NeO3IS1 Hy1o. I[To OKOHYaHHMHU pacceBa B3BEIIMBAIOT OCTATKHM HA
NeO16 | e CUTax W ONpEJCIISIOT YacTHhIe OcTaTku (@;), B %, Ha
5016 S KaKIOM CHTE (OTHOH_ICHI/IeUMaCCBI ocTaTka Ha JaHHOM
“’ CHUTE K Macce IPOCEUBAaEMOM HaBeCKH) 1o (popmyIe
Puc.19. On _m, 0
19. Onpenenenne a= 100%, (49)
3€pHOBOT'0 COCTaBa MecKa m

rie M — macca ocTaTka Ha JaHHOM CHTE, T;
M — Macca MpocenBacMOM HABECKH, T.
[Tomubie octatkm (A;), % Ha Ka)XJa0M CHTE (CyMMa YacCTHBIX OCTaTKOB Ha BCEX
cUTax ¢ OOJBUIMM PAa3MEPOM OTBEPCTHH IUIIOC OCTATOK HA JAHHOM CUTE) B IPOLCH-
Tax BBIYUCIISIOT MO (popmyrie
Ai=ays + a;ps+..+ a;, (50)

IZe 85,81 25,8 — YACTHBIE OCTATKU HA COOTBETCTBYIOIIMX CUTaX, Y.

Moaynb KpymHOCTH TIECKa BBIYHCISAIOT MO (hopmyiie

A +4_ +A4 +A4 +A4
M 25 1,25 0,63 0,315 0,16 (51)

K 100
rae A2’5; A1’25; Aosz; Aoais; Aote — IMMOJIHBIC OCTaTKHU Ha cUTax, %o.

Pe3ynbrarhl onpeneneHus 3epHOBOIO COCTaBa M pacdera MOIYJS KPYHMHOCTH

mecka 3aHocsT B Taba. 27 u n3o0paxkaroT rpaduveck B BUIE KpUBOM pacceBa (pHC.
20)

Tabmuma 27
3epHOBOM COCTaB MECKa
HaunmenoBanue OcraTku Ha cuTax,% IIpoxon wuepes M
oCTaTKa 25 |1,25 0,63 10,315 (0,16 |cuto Ne 016, % «
Yacruable azs 125 | Qoe3 | Aoss | Qoie
Iomabre Ass Ao | Aoz | Aosis A o6
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30Ha MENKUX

MIECKOB 10

30

A,
A :
//

/4

ITonuble ocTaTku Ha cuTax, %o

| \
l / / 30Ha KpYIHBIX TIECKOB 60
1/ .
1/ .
/ 0 90

100

0,16 315 063 125

0 25 5

Paszmepsl 0TBEPCTHI CUT, MM

Puc. 20. I'paghuk 3epnosoco cocmasa necka
1 — nuorcnss epanuya kpynwocmu necka (M, = 1,5); 2 — nuoicnsas epanuya kpynHocmu necka
(M, = 2,0)015 6emonoe knacca B15 u evuwe; 3 — nudxcnsisi epanuya kpynnocmu necka (M, = 2,5)
o5 bemona knacca B25 u sviwe; 4 — sepxusis epanuya kpynhocmu neckos (M, = 3,25).

Mecmonaxooicoenue Kpusoi npoceusanusi OmHocumenbHo kpusolx 1,2,3,4 on-
peoessiem npuMeHeHue NecKka 8 MAMNCENbIX U MeIKO3ePHUCTBbIX OeMOHAX.

Tlpu necoomeemcmeuu 3eprnogoeo cocmasa mpebosanusm epaguka (8vixooa 00-
HOU WU HECKOIbKUX MOYeK KPUBOU NpOCeUsanus 3a npeoeivl pekomendyemou 30Hb1)
credyem npuMeHAmy YKPYRHAIOWYIO 000aBKY K MEIKUM NecKam — KpYNHblil Necok, a K
KPYNHOM) NeCKy — 000ABKY, NOHUNCAIOULYIO MOOYIb KPYNHOCHIU, - MEJIKULL NEeCOK.

I'pynna 3epnosoco cocmasa necka u ooaacms €20 NPUMEHeHUs. YCMAaAHAGIUBA-
emcsi ¢ nomowbto maoa. 28.

Tabruya 28
I pynnwvi necka u ux npumernenue
I'pynna necka Mooynw Tonnwiu Obaacms npumenerus
KPYNHO- ocmamox Ha
cmu cume Ne 063, %
Ouenv KpynHwili >3,5 >75 st 0opooichbix noKpuimuil
Tlosvruuennotu 3,0...3,5 65...75 I 6emonos u 00pOoHCHBIX NOKPbI-
KpYRHOCMU muii
Kpynnuoui 2,5...3,0 45...65 na bemonos, pacmeopos, 0opodic-
HBIX NOKPLIMULL
Cpeonuti 2,0..2,5 30...45 To ace
Menxuti 1,5..2,0 15...30 To owce
Ouenv meaxuil 1,0...1,5 10...30 To owce
Toukuti 0,7..1,0 <10 s pacmeopos
Ouenvb monuxkuul <0,7 Hem HOPpMbl -

51




C nOMOUuIbIO mabn. 29 ycmanaeaueaenicAi Kiacc neckd.

Cooepoicanue 3epen kpynuocmoio ceviwie 5, 10 mm u menee 0,16 mm ne 00.194c-
HO Npesvluams 3HaYeHull, YKasauuvlx 8 maon.29.

Tabauya 29
Xapakmepucmuku Kiaccoe necka no co0epi’HCaHuro KPYNHblX U MEIKUX 3epeH
Knacc u epynna necka Cooeporcanue 3epen kpynnocmoio, % no macce
Ceviiue 10 mm Cevlue 5 mm Memnee 0,16
MM
I knacc
llosvluennoti kpynuocmu,
KPYNHBIU U CPEOHULL 0,5 3) 3)
Menxuu 0,5 5 10
II knacc
QOuenwb Kpynuolil U NOGLI-
ULeHHOU KPYNHOCMU 5 20 0
Kpynnwiii u cpeonuii 5 10 15
Menkuu u ouenv menkutl 0,5 10 20
Tonxuu u ouenb moukuu He oonycka- He oonycka- He nopmupy-
emcs emcsl emcs

B kauecmee menxoeo 3anonnumens 0asa 6emono8, 8 OCHOBHOM, UCHOTbIYIOMCS
necku ¢ M, = 1,5...3,25. J[nsa cmpoumenvHulX pacmeopos IyYumu CHumarom necKu
c M, < 2,2 (ona wmykamypuolx pacmeopos M, = 1...2). B wmykamypHuvix pacmeo-
pax ons 0bpwlzea u epyHma ciedyem NpuMeHsmb NecoK ¢ pasmepoM 3epeH He Dojiee
2,5 MM, a 011 0moeno4Ho20 cuos — He oonee 1,25 mm.

6.3.7. Onpeodenenue enarxcuocmu

BnaxxnocTb OIIpCACIACTCA IIYTCM CPABHCHHUA MACCHI IICCKA B COCTOSHHU CCTC-
CTBECHHOM BJIA)XHOCTH U MOCJIC BBICYIIMBAHMA.

Hagecky maccoit 1000 r necka HachImarOT B IPOTUBEHD U CPa3y K€ B3BEILINBA-
IOT, @ 3aTEM BBICYIIUBAIOT JI0 IOCTOSIHHOM Macchl ipu Temreparype 105 °C.

Bnaxnocts niecka (W) %, Bbaucasior o hopmyie

(m-m)
W=—1.100% (52)

m
1

rae M — macca HaBECKU B COCTOSIHUU €CTECTBEHHOM BJIaXXHOCTH, I'
M; — Macca HaBECKU B CYXOM COCTOSIHUH, T.
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Ilpuéopuvr, uncmpymenmaot, mamepuanwst. Becvl o 'OCT 23711-79
umu 'OCT 24104-80; na6op cut o 'OCT 6613-86; mikad CymMIbHBIN; ITUIAHIP
CTEKJISIHHBIN Ha 250 Mi; KoJopuMmerpuyeckas npoda; nukHomerp nmo 'OCT 22524-
77; MepHasi eMKOCTb pa3MepoM | JI; CUTO ¢ KPYIJIBIMUA OTBEPCTUSMHU 5 MM; BOJIA JIUC-
trsupoBanHas 1o 'OCT 6709-72; nnakar ¢ rpagukom pacceBa necka.

Ammecmauuouuble eonpocuol

Yro npencrapisgeT coO0M Mecok?
Kakue QpyHK1IMM BBITOIHSET MECOK B OETOHAX U pacTBOpax?

Kak onpeaensitoT mioTHOCTh MecKa ¢ TOMOIIbI0 MUKHOMETpa?

> w e

B gewm 3akimrouaercs MCTOJMKaA OIMPCACICHUA HACBIITHOM IJIOTHOCTH

IIECKa B HCYIINIOTHCHHOM COCTOSIHUHU?

o

N3noxuTe mocaea0BaTeIbHOCTh ONPEAETICHHS 3€pHOBOTO
cOCTaBa IecKa JJI1 CTPOUTENbHBIX paboT?

Kak paccuuteiBaeTcst MOAYJb KPYITHOCTH MECKa?
N310xKnuTe METOJIUKY ONPEAEICHUS INIOTHOCTH MECKa.

Kax ACIEAT IICCKH 110 MOAYIITO prr[HOCTI/I?

© 0 N o

Onummure IMOPAAOK OIIPCACICHUS CTCIICHN 3aIpsA3HCHHOCTH IICCKaA
IIMHUCTBIMU, IIBIJICBUIHBIMU, H OPTaHUYCCKHUMU IIPUMCCAMMU.

10. Kak onpezensieTcs BIaXKHOCTh MecKa?

JJumepamypa: [ 1,2,3,6,12].
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JIABOPATOPHAS PABOTA Ne 7

ONPEJAEJEHUE ®U3NKO-MEXAHUYECKHUX CBOICTB
LHEMEHTA

7.1. Obuwue ceeoenusn

[lemeHT - 3TO Ha3BaHWE TPYIIIBI TMIPABINYECKUX BSDKYIIHUX BELIECTB, IIAB-
HOM COCTAaBHOMW YaCThIO KOTOPBIX SIBJISIIOTCS CUJIMKATHI U AJTFOMUHATHI KaJIbLIHS.

B Hacrosmee Bpems HamOoJiee MIMPOKO IPUMEHSIOTCS B CTPOUTENBCTBE 1I€-
MEHTHI Ha OCHOBE MOPTIAHILIEMEHTHOTO KIWHKepa: MOpPTIaHIIEeMeHT Oe3 100aBOK,
NOPTIAAHALEMEHT C MUHEPAIbHBIMU 100aBKaMH, OBICTPOTBEPACIOIIMI NOpPTIaHALE-
MEHT, HUIaKONOPTIAHALEMEHT, MYULOJaHOBBIM NOPTIAHALUEMEHT U INIMHO3EMUCTHIN
LIEMEHT.

JUis poBeEHUST UCTIBITAaHUSI LIEMEHT JIOCTABJIAIOT B JIAOOpPaTOpPHUIO B repme-
TAYHOM Tape U XPaHAIT B CyXOM MECTE.

IIpy ucnpITaHUU [IEMEHTA B ONPEAEIIAIOT €70 UCTUHHYIO IJIOTHOCTh, TOHKOCTD
II0MOJIa, HOPMAJIbHYIO I'YCTOTY, CPOKH CXBATbIBAHMS LIEMEHTHOI'O TE€CTA, PAaBHOMEp-
HOCTb U3MEHEHUs 0o0beMa LEeMEeHTa, MapKy LIeMeHTa U ero BuA. TexHudyeckue Tpe-
OOBaHUS K [IEMEHTaM Pa3IUYHbBIX BUJOB MpeAcTaBieHsl B Ta0. 30.

Tabmuma 30
TexHudyeckue TpeOOBAHUS K KQ4eCTBY IIEMEHTOB Pa3JIMYHBIX BHJIOB
Tonkocts | Cpoku cxBartsl- [Ipeaen npounoctu, Mlla, Mapka
TIOMOJIa T10 BaHUs qepes CyT. He MeHee  [IIeMeHTa
Bun nemenra  |ocratky Ha IpU CKATUY | TP U3rube
CUTC | gayaJyo | KoHel | 3 28 3 28

Ne 008
[TopTnanaieMeHT u - 40 - 5,5 400
nopTnanainemenT | He 6omee | He He - 50 - 16,0 | 500
C MUHEPATbHBIMU 15 % paHee |[mo3mHEe| - 55 - 6,2 550
nmo0aBKaMu 45 mua| 104 - 60 - 6,5 600
[Inakonopian/ite- -|I- -|I- -|I- - 30 - (45 ] 300
MEHT -|I- -|I- -|I- - 40 - | 55| 400
-|I- -|I- -|I- - 50 - 16,0 | 500
[TopTianaieMeHT -|I- -|I- -|I- 25 | 40 4 |55 | 400
ObICTpOTBepactomMi|  -||- -|I- -||- 28 | 50 | 45| 60 | 500
[ Inakonopmianmue- | He Oomee | -||- -|I- 20 | 40 | 35| 55| 400

MEHT OBICTPOTBEP- 12 %

JEHOLIN I

[Tyumonanoseiit | He 6onee | -||- -|I- 30 4,5 | 300
HOPTJIAHAIEMEHT 15 % -|I- -|I- 40 55 | 400
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CynbhaTocToMKHit -|I- -|I- -|I- 40 55 | 400
HOPTIAHIAIEMEHT

7.2. Illens pabomuwt

HSY‘-ICHI/IG OCHOBHBIX Tpe60BaHI/II>'I K OCMCHTaM, MCTOIOB OLCHKH HX KadCCT-
BCHHBIX HOKaSaTeHeﬁ, OIIpCACIICHNC MAPKX LIECMCHTA U €0 BU/IA.

7.3. Ilopaook eévinonnenus padvomul

7.3.1. Onpedenenue ucmuHHOU NIOMHOCHU YUEeMEHMA

HcTrHHYIO TIIIOTHOCTH IIEMEHTA OMPEACISIIOT ¢ MOMOIIBIO MUKHOMETPA WM
npubopa Jle-IllaTenpe (cMm. maboparopras padora Ne 1, 1. 1.3.1.).B kauecTBe nunepr-
HOM JKUJIKOCTHU CJIEAYET UCIOJIb30BaTh KEPOCHH.

Hcmunnas niomuocms nopmianoyemenma (6e3 MuHepaibHvix 000a80K) co-
3
cmaensem 3,05...3,15 2/cm”.

7.3.2. Onpeodenenue MoHKOCHU NOMONA UEMEHMA

Ot cpennelt mpoObl HemMeHTa OTBEMBAOT 50 T' U BBICHIIAIOT €0 Ha CHUTO C
cetkoit Ne 008. 3akpbIB CUTO KPBILIKOM, YCTaHABIMBAIOT €r0 B MPUOOP ISl MEXaHHU-
yeckoro mnpoceuBaHus. Yepes 5...7 MHH npoceuBaHMs NPUOOP OCTaHABIMBAIOT,
CHUMAIOT JIOHBIIIKO M BBICHINAKOT U3 HEro NPOLIEAIINNA Yepe3 CUTO LEMEHT. 3aTeM
IPOYMIIAIOT CETKY C HHMKHEH CTOPOHBI MATKOM KHCTBIO, BCTABJISIOT JOHBIIIKO U
MPOJOJDKAIOT pocernBanue. ONBIT CYMUTAETCS 3aKOHYEHHBIM, €CJIM MPU KOHTPOJIb-
HOM MPOCEMBAHUM CKBO3b CUTO Mpoxonut He Oomnee 0,05 r nementa. KontponbHOe
MIPOCEUBAHUE POU3BOAAT BPYUHYIO IIPU CHATOM JOHBIIIKE B TEUEHHUE OJHOU MUHY-
Tbl. TOHKOCTH ITOMOJIa IEMEHTA ONPENEISIOT KaK OCTaTOK HA CUTE B MPOLIEHTAX K
NepBOHAYAIbLHON Macce mpooObl ¢ TouHocThio 10 0,1 %. Jlomyckaercs mpoBeneHHe
OIBITA PYYHBIM ITIPOCEHBAHUEM.

PesynbraTel skcniepuMeHTa 3aHocsT B Tabi. 31.
Tabmuma 31
ToHKOCTE ITOMOJIA IIEMEHTA

Howmep omnbiTa Macca HaBecku, T | Macca octatka, T | OcrtaTok Ha cute, %

Tloxazamenv monkocmu nomona yemenma cpasrugaiom ¢ oannvimu maon. 30.
Tonkocmv nomoaa yemeHma OKa3vleaem CYUeCmeeHHoe GIUAHUE HA €20 AKMUG-
HOCMb, MAapKy, CKoOpocmv meepoenust. Mzmenvuenue yemenma 0o 1 ...3 mxm cHudica-
em npouHOCmHble NoKazamenu 3ameepoesuieco yemenma. Llemenmuulii NOpoutox 6
OCHOBHOM cocmoum u3 wacmuy pazmepom 5 ...40 mxm.
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7.3.3. Onpeodenenue HOPMAAbHOU 2YCHIOMBL UEMEHNHO20 Mecma

Hopmanvhyto eycmomy yemeHmuo2o mecma Xapaxmepusyom KOJudecmeom
600bl 3aMBOPEHUS], BbIPANCEHHOU 8 NPOYEeHMax om maccel yemenma. Hopmanvho
3 2YCMoOmoul YeMeHmHo20 mecma CYuma-

Puc. 21. Onpeneneuue 0,1 maxyio eco koncucmenyuio, npu Ko-

HOPMaJIbHOU T'YyCTOTBI .
4 P o mopoti necmuk npubopa Buxa (puc. 21),
IEMEHTHOI'O TECTa.

! 5 1 — KONBIIO C TECTOM: HO2PYIHCEHHBIU 8 KONbYO, 3ANOJHEHHOE
s 2—WTarths; 3 —umkana;  MeCMom, e ooxooum 5.7 mm 00
N 2 4 — cTpenka; NIACMUHKU, HA KOMOPOU YCMAHOBIEHO
7 5—cronopubIii BUHT; konbyo. Konbllo W IJIACTUHKY Tepen

1 6 —crepxens; 7-mecTuk.
HayajoM HCIBITAHUsSI CMa3bIBalOT TOH-

KM CJIO€M MAalIMHHOI'O Macijia.

OtemmBarotr 400 r 1eMEHTA, BBICHIIIAIOT €r0 B YallKy, IPEABAPUTEIBHO
NPOTEPTYIO BIIAXKHOW TKaHbIO. JenaroT B 1ieMeHTe yriyOJieHWe U BJIMBAIOT TyJa
BOJIy B KoimdecTBe, cooTBeTcTBYHOIeM B/I1=0,23...0,28. 3aTem sHEepruyHoO mnepe-
MEIIMBAIOT TECTO JIOMATKOW B TEUEHUE 5 MUH C MOMEHTa NpuiauBaHusa Bojbl. [1o-
cjie TIEpeMElIMBaHus KOJbLo Mpubopa Brka HaMoJIHSAIOT B OAWH MPUEM IIEMEHT-
HBIM T€CTOM U 5...6 pa3 BCTPSIXUBAIOT, MOCTYKHBAs IUIACTUHKY O TBEPAOE OCHOBA-
Hue. [loBepXHOCTh TecTa BBIPABHUBAIOT BPOBEHB C KpasiMH KOJIbIla, cpe3as U30bI-
TOK TecTa HOKOM. [lecTuk mpubopa NpUBOJAT B COMPUKOCHOBEHUE C IMOBEPXHO-
CTBIO TECTa B LIEHTPE KOJbIAa U 3aKPEILISIIOT CTEPKEHb CTOMOPHBIM YCTPOHCTBOM.
3aTeM OBICTPO OCBOOOKIAIOT €ro, MpeAcTaBisisi MECTUKY moa Harpyskoit 300 rc
CBOOOJIHO TIOTpYykaThca B TecTo. Yepe3 30 ¢ mpou3BOAAT OTCUET IIIyOUHBI TOTPY-
JKEHUS ero 1o mkaie. Eciu morpyxeHue nectuka 0oJibIle UM MEHbIIE 5...7 MM, TO
OMBIT MOBTOPSIIOT, M3MEHSSI KOJUYECTBO BOJABI 3aTBopeHus. KoindecTBo q00aB-
JICHHOUW BOJABI JJIsl TOJYyYEHHUS] TECTa HOPMAJIBbHOM T'YCTOTHI OMPEEIISIIOT ¢ TOYHO-
cthio 10 0,25 %.

Pe3ynbTarhl 5KCiepuMeHTa 3aHOCAT B TaOI. 32.
Tabnuua 32
Pe3ynbTaThl OnpeaesieHusl HOpMaibHOM I'yCTOTHI IEMEHTHOTO TECTa

Homep |Macca uementa,| Macca | B/Ll |I'myOuna norpyxxenus | Hopmanbhas
OIbITa r BOJBL, T NECTUKA, MM rycrora, %

Benuuuna nopmanvHoti 2ycmomsl 68 nepgyio ouepeov 3agucum om 6uoa ye-
MeHma, MOHKOCMU €20 NOMOAA, KOAUYeCmBd 86e0eHHOL 8 yemeHm 000a8Ku, MuHe-
panvbHo2o cocmasa yemenma. Peeynupoeamv HopmanbHylo 2ycmomy MON*CHO 00-
baskamu nosepxHocmuo-axmuenvix seujecms (11AB).
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7.3.4. Onpeodenenue cpokos cxeamvleanus YeMeHmMHO20 mecma

Onpeenenre TPOU3BOIAT ¢ MOMOIIBIO Tprbopa Buka (puc. 22).

[IpuroToBieHHe TecTa HOPMAJIbHON I'YCTOTHI MPOU3BOAAT TaK K€, Kak U IpH

HEIIOCPEACTBEHHOM €ro ompeaeieHud. Mriny npubopa JT0BOIAT 10 COMPHUKOCHOBE-

HUS C IOBEPXHOCTBIO  I[EMCHTHOI'O

3 TEeCTa HOPMAJbHOM TyCTOTBI, YJIO-

Puc. 22. Onpenenenue KEHHOTO B KOJbIO. CTep)KeHb 3a-
CpOKOB CXBaTbIBAHUA

KPEIUISIOT CTOIOPOM, 3aTeM €ro Oc-

LHEMEHTHOI'O TECTA.
1 — KOJBLO C TECTOM: BOOOXKIAIOT, JaBasg CBOOOJHO TO-

| — 2 — mrTaTHB; 3 — mKana; IPYy’KaThCs B TECTO. Macca CTEpKHS €

N 2 6 4 crpenka; urinont cocrasisier 300 r. Urny mo-
75— CTOIOpHBIii BUHT; IPYXalT B TECTO KaXK]bIe 5 muH

. 6 — crepiens; 7 — uria. JI0 Havajla CXBAaThIBAaHUS M Yepe3 Ka-

=& XKJIple 25 MUH B nocienyromieM. Ile-

pCa KaXXAbIM IIOI'PYKCHUCM IICPCABH-
rarOT KOJIbIIO U ITPOTHUPAIOT UIITY.

Hauanmom cxBaThIBaHHS IIEMEHTHOTO TE€CTa CUMUTAIOT BpEMs, MPOIIEIIIee OT
Havaja MPUJIMBaHUSA BOJIBI JO MOMEHTA, KOTJa Wrja HE JIOXOJIUT A0 IJIAaCTUHKH Ha
1...2 mm. KOHIIOM CXBaThIBaHMS CUMTAIOT BPEMs OT Hadayia 3aTBOPEHHS 10 MOMEHTA,
KOT/Ia UTJIa OITyCKAaeTCs B TECTO He Oosiee yem Ha 1...2 MM.

s 6onvuwiuncmea yemeHmos HA OCHO8e NOPMIAHOYEMEHMHO20 KIUHKepd
(kpome bvicmpomeepoeloue20) Ha4aio cXeamvl8aHUus HACMYnaem He panee yYem ye-
pe3 45 mun, a Koney cxeamvl8anus - He nozonee 10 u.

7.3.5. Onpeodenenue pagnomeprHocmu usmeHeHus 00vema yemenma

JUist ucnpITaHKs TPEABAPUTENIHLHO TOTOBAT TECTO HOPMAIbHOU I'YyCTOTHI, U3 KO-
TOPOro OTOMPAIOT JIB€ HAaBECKM Maccor 75 r kaxpaas. JlenaroT Bpy4Hyro JBa IIapuKa
U MOMEIIAIOT UX Ha CTEKISHHYIO IUIACTUHKY, MpelBa-
PUTENBHO CMA3aHHYK0 MalIMHHBIM MacioM. IlnacTun-
KOI MOCTYKHMBAIOT O TBEPAOE OCHOBaHHUE J10 00Opa3oBa-
T o _f- =) mmawms LIApPUKOB JICMIEIIEK JUAaMETPOM 7...8 CM U TOJ-
HIMHOM TocepeauHe okojio 1 cM. Jlememku 3armaxu-
Puc. 23. OnpenencHue BAIOT CMOYEHHBIM BOJIOM HOKOM OT HApPYXKHBIX KPacB K
PaBHOMEPHOCTH H3MCHCHHA IIEHTPY /10 00pa30BaHUsI OCTPHIX KpaeB U TIAJIKON 3a-
00T.eMa rieMeHTa KPYTJIEHHOM OBEPXHOCTH.

[IpuroToBneHHbI€ JENEMKU XpaHAT 24 4 ¢ MoO-
MEHTa M3TOTOBJICHUS B BaHHE C THAPABIMYECKUM 3aTBOPOM, a 3aT€M IOJIBEPraroT
KHTISTYEHUI0. J[J1s1 9TOTO JICTIeIIKK TOMEIIAloT B 0a40K ¢ BOJIOM Ha pereTky (puc. 23).
Bony B 6auke 1OBOJAT A0 KUMEHUS, KOTOPOE MOJJICPKUBAIOT B Te€UEHUE 3 4, TOCIIE
Yero JISMEeKH B BOJE OXJIAXKIAIOT U Cpa3y MPOU3BOISAT WX BHEIIHUM OCMOTP.
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LlemeHT cOOTBETCTBYET TpeOOBaHMSIM CTaHAAapTa B OTHOLIEHUH PaBHOMEPHO-
CTH U3MEHEHHUs 00beMa, €CIIM Ha JIMIIEBOM CTOPOHE JICTICIIKK He OOHAPYKEHO pajiu-
aJbHBIX, HE JOXOISAIIMX A0 KPAeB TPEIIMH WM CETKU MEJIKUX TPEIIWH, BUJIUMbIX HE-
BOOPY>KEHHBIM TJIa30M WJIM B JIYIy, a TaKXe€ KaKWX-IUOO UCKPUBIECHUU U yBeIuye-
HUs oObeMa Jeneniek. VckpuBieHus 0OHapyKMBAIOT MPU MOMOIIM JTUHEHKH, TIPU-
KJIQJIbIBAEMOM K TIOCKOM TOBEPXHOCTH Jienemku. [Ipu 3ToMm oOHapy>KeHHbIE HC-
KPUBJICHUSI HE JOJDKHBI MPEBBINIATh 2 MM Ha Kpar WM B cepeAuHe Jienemku. Jo-
IIyCKAeTCs B MEPBbIE CYTKU MOCIE HCHBITAHUNA MOSIBICHUE TPEIIUH YCHIXaHWS, HE
JTOXOJSIIMX A0 KpaeB JIENEIKH, IPHU YCIOBUH COXPAaHEHUs 3BOHKOTO 3ByKa IpU MO-
CTYKMBaHHH JIENIEUIEK OJIHA O IPYTYIO.

Hepaenomeprnocmo usmenenuss obvema yemeHma 8vi3vbl8aemcs NPucymcmeuem
6 Hem c80000nbIx CaO u MgO 6 xonuuecmese, npesviuarowem 1,5...2 % 6 kiunkepe,
a makoice NPUCYMCMBUEM 8 KIUHKepe MeONIeHHO 2acAuelcs d4acmu - nepukiasd.
Omo npugooum K y8eiuueHuro 00vema yxce 3ameepoesuleco YeMeHmHO20 KAMHS,
HepasHoMepHOCmU Oedhopmayutl U 0OPA308aHUI0 MPEUWUH 8 MBEPOCIOUUX PACEO-
pax u bemouax.

7.3.6. Onpeneenne MapKu meMeHTA

Mapka 1iemMeHTa — BEJIMYMHA, YCTAHABJIMBAaEeMas MO MpeAeiay MPOYHOCTH IMPHU
U3rube u cxKaTuu o0pasloB-OanoyeKk pazMepoM 4x4x16 cM, H3TOTOBJICHHBIX U3
LEMEHTHO-TIECYAHOT'0 PacTBOpa IO CHENUAIbHOMY penenty. Mapka 1eMeHTa 3aBu-
CUT OT MUHEPAJIOTHYECKOT0 COCTaBa KIMHKEPA, TOHKOCTHU €ro MOMOJIA.

J{ns mpoBeeHus ucnbiTanus oTBemmBaroT 500 T 11e-
/ \ MeHTa U 1500 T BOJIBCKOTO KBapleBOro necka (mecka ori-

PEAEIIEHHOI0 3€pHOBOr0 COCTaBa). MaTepuainbl BbICHIIAIOT
I B cepUYECKYI0 Yallly U MEPEeMENIMBAIOT KPYIJIOW JIOMaT-
KOU B TeueHue 1 MuH. 3aTeM B IIEHTp cMecH BbuIHBaOT 200

M Boasl u3 pacuera B/I] = 0,4. [Tocie BOUTHIBAaHUS BOJBI
cMech mepemeniuBaioT 1 MuH. JlanbpHeiinee nepeMeninBa-
Puc. 24. Onpenenenne  HUE CMECH MPOU3BOJAT B JJA0OPATOPHON MeEIIAJIKE B Tede-
KOHCHCTCHIIMH Hue 2,5 MuH. ['0TOBYIO CMECh YKJIaJbIBAIOT B CPEPUUECKYIO
PACTBOPHOM CMECH yamry, mocie 4Yero OMpeneNsioT ee KOHCHCTEHIMIO Ha
BCTpsixuBaromeM croiuke (puc. 24). na storo ¢opmy-

KOHYC Ha MOJIOBUHY BBICOTHI 3aMOJHSAIOT PACTBOPOM U YIUIOTHSIIOT 15 IMITHIKOBaHMSI-
MU METaJUTMYECKOM IMTHIKOBKOM. Jlajiee KOHYC 3aMoHSIIOT ¢ HEKOTOPBHIM U30BITKOM H
mTheIKyIOT enie 10 pa3. [loBepxHOCTh pacTBOpa BIPABHUBAIOT BPOBEHb C KpasiMU KO-
HyCca METANTMYECKON JIMHENKOM, mociae 4ero GopMy-KOHYC MOJHUMAIOT BEPTHKAIb-
HO BBepxX. OcTaBImIMIICA PacTBOPHBIN KOHYC BeTpsaxuBaroT 30 pa3 B teueHue 30 c.
JnameTp OCHOBaHMSI PACTBOPHOTO KOHYCa IMOCJE BCTPSXUBAHUS U3MEPSIOT B JIBYX
B3aMMHO TEPIECHINKYJISIPHBIX HAMPABJICHUSAX U ONPENEIAIOT cpeaHee 3HaueHue. Ec-

58



JIM pacIuIbiB KOHyca HaxoauTca B npeaenax 106...115 MM, To pacTBOp UMeeT HOP-
MaJIbHY}0 KOHCHUCTEHIMI0. Eciu paciuiblB KoHyca meHee 106 MM, KOJTMYECTBO BOJBI
YBEJIMYUBAIOT JIs TostydeHus paciuibiBa 106-108 mm. Ilpu pacrubiBe KoHyca 00J1b-
me 115 MM KomM4ecTBO BOABI YMEHBIIAOT JJIs MOJyYeHus paciibia 113...115 mm.

W3 pacTBOpa HOpMaIbHOW KOHCHCTEHIIMU M3TOTOBISIOT TpH 00pa3iia-06amouku
pasmepoMm 4x4x16 cm. [lepen ykinankon pacTBopa (GopMy ¢ HACAAKOH 3aKPETUISIOT B
IIEHTpe JabopaTopHOM BUOporuIomaaku (puc. 25). ®opmy mo

- 2
7
3 RRRY, 1 BpICOTE HAIOJHSIOT MPUOIU3UTEILHO Ha | CM pacTBOPOM U
§ BKJIIOUAIOT BUOPOIIIOMAAKY. B TeueHue nepBbix 2 MUH BHUO-
Prc. 25 panyy BCE TPU THE3/1a PABHOMEPHO 3aIOJIHSIOT PACTBOPOM.
Huc. .
[locne 3-x MUH BHOpalMH OTKIIOYAOT BUOPOILIOIIAIKY,
BubpoymiotHenue
0GpA3IIOB: CHUMAIOT HACAJKY, YIAJSIOT M3JIMIIKKA PacTBOpA, 3aryIaKh-
1 — BUOPOILIOMAKA; BaIOT MOBEPXHOCTh 00PA3I[0B U MAPKUPYIOT UX.
;2),_ (opma co cueceio; 3areM popmy ¢ 0Opa3iaMu NOMEUIaloT B BAHHY € TU-
— HacaakKa

PaBIMYECKUM 3aTBOPOM, OOECIEUMBAIONIYI0O HOPMAaJIbHbBIE
yCJIOBUSI XpaHeHHus (TemmepaTypa Bo3ayxa t = 20 £ 2°C,
BIQXXHOCTh Bo3ayxa ¢ =95 ...100 %). Uepes 24 u oOpasipl pacnanyOJIuBaroT U TO-
MENIAIOT B BAHHY ¢ MUTheBOM BojaoH (t = 20 = 2°C),rae onn HaxosaTes emie 27 CyT.

B BO3pacCTcC 28 CyT ¢ MOMCHTA HU3IOTOBJICHUA O6p33LII)I BBIHUMAIOT U3 BOABI U
IMOABCPIaroT UCIILITAHUIO Ha M3TU0 U CHKaTHE.

[Ipeaen npounoctu mnpu u3rude onpeaensoT Ha npudope MUM-100. ITpuyuem
U3 3-X pe3yJbTaTOB UCIBITAHUN HAaUMEHBIIIEE 3HAUCHUE OTOPAChIBAIOT U BBIYUCIIS-
I0T cpenHee apupMeTUYecKoe 3HayeHue Mo 2-M Oc-

! TAaBIIMMCS. 3aTe€M Ha THAPABINYECKOM IIPECCE MCIIBI-
m 3 TBHIBAIOT Ha CXKaTHe 6 MOJOBMHOK-Oamouek (puc. 26).
o L VcnbiTanue MPOBOJAT € MOMOIIBI0 2-X METaJInye-

2
CKHUX IIJIaCTHH, O6eCHe‘-II/IBaIOHII/IX OIIOPHYIO ILIOIIAIb

2
25 cm”. Jlnga xaxaoro oOpasiia BBIYHMCISIIOT Mpenesn

Ll
m IPOYHOCTH IIPU CHKATHU 10 POPMYIIE:

P
Puc. 26. Cxema ch,c =—, Mlla, (53)
MCIIBITAHMS HA CKATHE: F
1 — BepxHsIs IJINTA TIpecca; rae P - paspymraromas cuia, H (kre);
2 — IIACTUHKY; F - miomans cTanbHO# miactuaky, (25 cM” ).

3 — MoJOBHHKA 00pasia;

4 — HWKHAS IIATA npecca
Cpennee apudmerndeckoe 3HAYCHHE Mpeena

MPOYHOCTH TPH CKATHH BBIYUCISAIOT MO 4-M  HaW-
OOJIBIIIUM TIOKA3aTelsIM Hu3 6-TH.

Pe3ynbTraThl McnbITaHUN 3aHOCAT B Ta0J. 33
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Tabmanma 33

PCSYJII)TB.TBI MEXAaHUYECKUX MCIBITAHUMN

Bung ncneitanns

Pactsixenue npu u3rude Cxxatue
Howmep [Ipenen nmpoyHocTH Homep | Paspy- [Ipenen npouynocTr
obOpasia pu U3rude obOpasna |maromias TIPU CXKATUU
OTtnenpHOro Cpennee cuna, |OtgensHoro |Cpennee
obpasna, Mlla |3HaueHue H (xrc); |o6pasia, MIla |3HaucHHe

3arem ¢ noMomibio Tadi. 30 ycTaHaBIMBAIOT MAPKY LIEMEHTA.

7.3.1. Onpeodenenue euoa yemenma

OmnpeneneHre BHIa LEMEHTA MPOU3BOJAT MO CIECAYIOIIMM IPU3HAKaM: IBETY,
HOPMAJIbHOM TYCTOTE, ICTUHHON M HACBIITHOM IUIOTHOCTH, 3alaxy MNpH CMEIIMBAHUH
C BOJIOM, XUMHUYECKOMY COCTABY U JPYTUM MPHU3HAKAM.

OcCHOBHBIC INPU3HAKHW JIsI OIPCACIICHUA BH/AAa LCMCHTA IIPCACTABJIICHBI B

Tabn. 34.
Tabnuma 34
OCHOBHBIE XapaKTEPUCTUKH IIEMEHTOB Pa3IMYHbBIX BUIOB
Bung nementa Uctunnas | Haceimuas |HopManibHas [BeT
IJIOTHOCTS, | TUIOTHOCTH | TYCTOTa
r/em’ B PBIXJIOM | IIEMEHTHOTO
cocTossHUM,| TecTa, %
r/em’

ITopTnananeMenT 3,0...32 | 09...13 22...28 |Cepo-3eneHblit
[Toprnananement ¢ mu- | 3,0...3,1 | 1,0...1,2 23...27 |To xe
HepaJbHBIMU JOOABKaMU

[TyrioranoBEII 2,7..29 | 09...10 32...36  |Caetio-cepslid,

MOPTIAAHAIICMEHT ’KEJITOBAThIMH,

Oe3 3amaxa
[nakonoprnananement| 2,8...3,0 | 1,0...1,3 28...30 |CepoBatbiii
C  TOonyOBIM OT-
TEHKOM, 3arax
CepoBOJIOpoaa
ATIOMUHATOBBIN 2,6...30 | 0,8...1,0 22...28 |TemHo-cepbiid,
KOPHUYHEBBIN
['muHO3eMUCTBIN 3,1...3,3 1,0...1,3 31...33 |Cepblif wuiam
KOPUYHEBBIN,
Oe3 3amaxa
U3BecTKOBO- 22...28 | 06...0,8 30...60 |Csetno-cepsiii
ITYIII0JIAHOBBIN
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Ilpubopwt, uncmpymenmot, mamepuaivt: ooremomep o 'OCT 310.2; muk-
HoMmeTp 1o 'OCT 6427; crexknannsbiii cocyn mo I'OCT 310.2; TepMOMETp pTYTHBIN C
nuranazoHom udMepenuit temmneparyp 10-30°C; mratuB; BOpOHKA: BECHI TEXHUYECKUE
no ['OCT 16474; pasnoBecwr, cuto ¢ cetkor Ne 008 mo I'OCT 3584; mpubop mis
npoceuBaHus nemMenta; Becbl ToproBeie o [OCT 16474; npubop Buka ¢ urnoit u
nectukoM 1o I'OCT 310.3; konbuo k npubopy Burka; memanka 1jsi OpUTrOTOBIECHUS
nemeHTHoro Tecta 1o 'OCT 310.3; meTtayuinueckas yamika co chepuyecKuM JTHOM
no 'OCT 310.3; cexkyHaomep; HOX; BaHHA C TUAPABIMYECKUM 3aTBOPOM; MEIIAIIKa
oerynkoBasg no I'OCT 310.4; BcrpsxuBatomuii ctonuk no 'OCT 310.4; dopma-
koHyc o ['OCT 31074; mteikoBKa; GOPMBI JIJIs1 TPUTOTOBICHHS 00pa3IoB-0anoueK
o 'OCT 310-4; Bubpammonnas nabopatopHnas miomaaka mo 'OCT 310.4; npubop
MUNU-100; runpasamueckuii npecc nmo 'OCT 8905; miacTuHKM 1s nepenayu Ha-
rpy3ku; 00€3BOKEHHBIH KEPOCHH; IPOOBI IEMEHTA; TMCTUIIMPOBAHHAS BOJIA; MECOK
kBapieBsbiid, HopMasibHbIN 110 'OCT 6139; mranrenuupkyns no ['OCT 166.

Ammecmauuo:m ble 60npocol

Urto npencrapisieT coOOM EMEHT?
Kakwue BubpI ieMeHTOB HanboJjiee MMPOKO MPUMEHSIOTCS B CTPOUTEIBLCTBE?
Kaxkwue cBoiicTBa ieMeHTa ONPEACIISIIOT MPH €r0 UCTIBITAHUH ?

Kax OIIpCACIAIOT HCTUHHYIO INIOTHOCTD HGMGHTa?

W R

Kak onpenensitoT TOHKOCTh IOMOJIa IIEMEHTa U Ha KaKHhe €ro CBOcTBa

OHA OKA3bIBACT BIUSHUE?

4. Yrto Takoe HOpMasbHas IyCTOTa LIEMEHTHOT'O TECTA U KaK €€ ONpenesitoT?

5. Kak onpenensitorcst CpoOKU CXBaThIBaHUSI IEMEHTHOTO TECTa?

6. Uto Takoe paBHOMEPHOCTh U3MEHEHHsI 00beMa IIEMEHTa, OT Yero OHa
3aBUCHUT M KaK IMPOU3BOJIAT €€ ONpeesieHre?

/. KakoBa MeTonMKa ONpeAeIeHHs] MapKH IleMeHTa?

8. Ilo xakuM ToKa3aTesssM ONpPEIeIsIIOT BUI IeMEeHTa?

Jumepamypa: [ 1,2,3,6,12].
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JIABOPATOPHAS PABOTA Ne 8
OIIPEJIEJIEHUE CBOMCTB BA3KOI'O HE®TAHOI'O BUTYMA

8.1. Obwue ceeoenusn

butymbl npeAcTaBisioT co00il CIOXKHBIE CMECH YIJIEBOJAOPOJOB U UX HEMe-
TaJUIMYECKUX MPOU3BOJHBIX C KHUCIOPOAOM, a30TOM, cepoil. butymbl ObIBaroT mpu-
POIHBIMH M ecTecTBEHHbIMU. HeTsaHbIE OUTYMBI - IPOAYKTHI IEPEPAOOTKH HEPTH U
€€ CMOJIMCTBIX POU3BOJHBIX. [I0 KOHCHCTEHIIMN OUTYMBI OBIBAIOT BSI3KMMH W KUJ-
kuMu. [lo HazHaueHHio He(dTAHbIE OUTYMBbI TMOAPA3JCISIOTCS HAa CTPOMUTEIIBHBIE,
KpPOBEJIbHBIE U JIOPOXKHBIE. JlOpOosKHBIE OUTYMBI MCIOJIB3YIOTCS MPH H3TOTOBICHUU
JIOPOKHBIX U a3POJPOMHBIX MOKPBITUH; KPOBEIbHBIE - JIJIsl KPOBEJIBHBIX PYJOHHBIX U
TUJIPOU30JISILIMOHHBIX MaTEPUAIIOB; CTPOUTENbHBIE - JJISl MPUKICUBAIOIINX U U30JIs-
LMOHHBIX MACTHK, ac(paibTOBBIX OETOHOB M PacTBOPOB, MPUMEHSIIOUIUXCS ISl YCT-
pOIICTBA MOJIOB B MMPOMBILIUICHHBIX L[€XaX U CKIAJCKUX MOMEUIEHUAX, TUIOCKOW KPOB-
JIM, CTSDKEK.
DU3MKO-MEXaHNYECKHUE CBOMCTBA HEPTIHBIX OMTYMOB MPUBEJEHBI B Ta0. 35.
Tabnuna 35
OU3MKO-MEXaHUUYECKHE CBONCTBA HEPTIHBIX OUTYMOB

Mapka Temneparypa pa3zmsrue- PactsoxumocTs ipu ['my6buna nmpoHuka-
outryma Hus, °C, HE HUXKe 25°C, cM HEe MeHee HuUs urisl npu 25°C
CrponTe/ibHble OUTYMBbI
BH 50/50 50...60 40 41...60
BH 70/30 70...80 3 21...40
BH 90/10 90...105 1 5..20
KpoBeabHbIe OMTYMBI
BHK 45/180 40...50 HE HOPMHUPYETCS 140...220
BHK 45/190 40...50 TO XK€ 160...220
BHK 90/40 85...95 TO XK€ 35...45
BHK 90/30 85...95 TO K€ 25...35
JdopoxkHble OUTYMBI

BH/I 200/300 35 - 201...300
BHJI 130/200 40 70 131...200
BH/JI 90/130 43 65 91...130
BH/I 60/90 47 55 61...90
BHJI 40/60 51 45 40...60
BH 200/300 33 - 201...300
BH 130/200 38 80 131...200
BH 90/130 41 80 91...130
BH 60/90 45 70 61...90

Bsizkue OUTyMBI OApa3aensIoOTCs Ha Mapku. Mapky OuTyMa OLIEHHBAIOT I10:
riyOrHe MPOHUKaHUs Uriibl npu temmneparype + 25 °C wium 0 °C, Temneparype pas-
MSATYEHUS], paCTSXKUMOCTH, TEMIIEPAType XPYIKOCTU U TEMITEpaType BCIBIIIKU.

62



Mapxky Bsizkoro 6utyma o6osnaudator bHJ[, BHK wimn BH ¢ ykazanuem nnmex-
ca. [lns mopoxkHoro Outyma, 1udpbl WHACKCA MOKA3bIBAIOT WHTEPBAI HW3MEHEHUS
rTyOWHBI IPOHUKAHUS UIJIBI, a JUISI KPOBEILHOTO M CTPOUTEIHHOTO OUTYMOB IEepBast
mudpa uHIEKca (YUCIUTENb) YKa3bIBaeT CpellHee 3HAUCHHUE TeMITepaTyphl pa3Msarde-
HUS, a BTOpas (3HAMEHATEJb) — CPETHEe 3HAYCHHUE TITyOHHBI IPOHUKAHUS UTJIBL.

8.2.11eab padoThI

O3HaKOMHUTBCA C METOAMKAMU OLIEHKH OCHOBHBIX Kau€CTBEHHBIX IOKa3aTeseil Bs3-
KOro HE()TSAHOTO OUTYMa.

8.3. [lopsinok BbINOJIHEHHS PAadOTHI

8.3.1. Onpenesienue ri1yOMHbI MPOHUKAHUSA UTJIbI

Tlokazamenwv 2myOuHbL NPOHUKAHUSL UTIbL ABIAEMCA XAPAKMEPUCMUKOLL ) CII08-
HOU esa3K0ocmu oumyma. Omom noxkazamenv AGIAemMCsl OCHOBHbIM NPU pazoesieHuu
oumymoe na mapku. Yem menvuie 2nyOUHA NPOHUKAHUSA U2Tbl, MeM OOoablle Npoy-
HOoCmb bumyma.

I nybuna nponukanus uenvl onpeodensiemcs Ha Npubope neHempomempe
(puc. 27) nymem usmepenus emryOUHbl NO2PYHCeHUs ueibl npubopa 6 obpazey obumyma
noo nazpysxou 100 ec 6 meuenue 5 ¢ npu memnepamype +25 °C unu 6 meuenue 60 ¢
npu memnepamype () °C.

4 o
Hpe,Z[BapI/ITeJIBHO 00€3BOKCHHBIA U pacIiliaBJICH-

5 HbIA OWTYM 3aJMBAalOT B METAJJMUYECKYI0 YalIKy.
Yamky ¢ OUTYyMOM OXJIaXKJIAal0T Ha BO3AYyXe MpPU TeMIIe-

parype 25+5°C. 3arem dalKy MOMEIIAIOT B BOAY C
7 .
temneparypoid +25°C u BbIAEPKUBAIOT MEPE]l UCHBITA-
'\ 8 Huem 60...75 MuH.
3
2 B MOMEHT ucnblTaHUs 4YalKy ¢ OMTyMOM IOMeE-
% 1 AT B KPUCTAJUIM3ATOP, HANIOJHEHHBINM BOJOW TOM XKe
temrepatypbl. Mriny neHeTpoMmeTpa NPUBOIIT B CO-
Puc. 27. Onpenenenue
NPUKOCHOBEHUE C MOBEPXHOCThIO OuTyma. Ilocne sto-
l"J'Iy6I/IHI)I IMPOHUKAHUA N
— ro CHUMAIOT HavyaJbHBIA MMOKa3aTelb Mo JUMOy mpubo-
1 — yaruka ¢ GUTYMOM; pa, BKIIOYAOT CEKYHIOMEP U OJHOBPEMEHHO Ha)KUMa-
:23_ KpHCTAJLTH3ATOP; I0OT CTONMOPHYI0 KHONKY IICHETPpOMETpa, JjJaBas WIJIC
— IITaTuB;
4 — xpemanbepa: CBOOOJIHO BXOJUTh B oOpaseln B TedueHHe 5 c¢. 3arem
5 — AMMO €O CTPENKOI; KHOIIKY OTIYCKAalOT, OMYCKalT KpeMaibepy npudopa u
6 — cromopHas KHomKa; CHUMAIOT OTCYeT 1o JuMOy. Pa3HOCTH BTOpPOTro W mep-

7 — CTepKeHb; . 5
8 — urma (dZIMM) BOT'O ITOKA3aTCJICU AAaCT BCJIMYMHY TJIYOHHBI IIPOHHKA-
HUs. Onpez[eneHI/Ie IIOBTOPAKOT HC MCHCC TPCX pPa3 B
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MeCTax,

OTCTOAIIUX APYr OT ApPYyra Ha 10 mm. KoHYMK HTIJIBI ITOCHE KaxXxa01ro

onpcaAcCIICHUA OTMBIBAIOT OT 6I/ITYM8, OCH3MHOM H HACyXoO MMPOTHUPAKOT TKAHbIO.

3a TyOWHY MPOHUKAHWS MPUHUMAIOT CpeHee apu(pMeTHIecKoe U3 Tpex pe-
3yJIbTATOB OIPEJICIICHUMN.

Pe3ynbrarhl 3anuckiBaioT B Buie Tabm. 36.

Howmep
OIbITa

Tabnuia 36
Pe3ynbTaThl onpeneneHus riryOuHbl MPOHUKAHUS UTJIbI (TEHETPALIMH )
HauannHbIi Koneunsit [Tokazarens | CpenHuit
ImoKa3aTenb ImoKa3aTenb NEHETpallUl | TOKa3aTelb
o JuMOy Ny, | mo MOy, Ny, | ombita,(N,- Ny), | IEHETpaIyH,
rpaaychl rpaaychl rpamychl rpaaychl
[IIKAJIBI [IIKAJIBI [IIKAJIbI IIKAJIbI

8.3.2. Onpeoenenue memnepamypuol pasmazueHus oumyma

Temneparypa pa3msirdeHus OUTymMa SIBISIETCA YCJIOBHOW — XapaKTEPUCTUKOU
nepexoga OUTymMa M3 MOJYTBEPIOTO B TEKydee cocTosiHue. Yem BhIlIe TeMiepaTypa
pa3MsTryeHus, TeM OOJIbIIE MPOYHOCTD IUIEHKH OUTyMa.

I[JI?I OIIPCACICHUA TCMIICPATYPhI PasMATUCHUSA HCIIOJBb3YIOT HpI/I60p "I(OHI:IJ;O

- map" (puc. 28).

=< I

o

=/

3 Puc. 28. Onpenenenne
TeMIIepaTyphbl

5 pa3MArdeHus outyma:

1 — komBII0 C OUTYMOM;
2 2 — cTanbHOI IapHK;
3 — TepMOMETD;
4 — KOHTPOJIbHBIN JTUCK;
4 S —CTakKaH c BOJOH;

6 — anexTporTa

[IpenBapurensHO
HbII OMTYM 3aJMBalOT C HEKOTOPBIM

pacriaBJicH-

U30bITKOM B JBa JIATYHHBIX KOJbLA C
BHYTpEHHUM auametrpoM 17,7 mm. Ilo-
clie OXJIaXACHUS! U30BITOK OUTyMma cpe-
3al0T HAarpeTbiM HOXKOM BpPOBEHb C
kpasimu koiiell. Konpua ¢ 6utymom yc-
TAHABJIMBAIOT B OTBEPCTHS CPEIHErO
JIUCKa npubopa, MoMelarT npudop B
XAMUYECKUN

CTakaH, HaMloOJHCHHBIN

BOoJI0M. Ha kaxk/0e KOJIbII0O MUHIIETOM YCTAaHABJIMBAECTCS CTAJBHOM MIApUK (AHamMeT-
poMm 9,5 mm, maccoit 3,5 r). Eciiu temneparypa pazmsiraenus 80...110 °C, To crakan
3aMoJIHSIOT CMEChIO BOJIBI U TNIlepuHa, eciiu 6osee 110 °C - To riaunepuHoM.

XKugkocTe B cTakaHe MOJOTPEBAIOT HA DJIEKTPOIUIMTKE TaK, YTOObI CKOPOCTh
noabeMa Temmneparypsl coctaisiia 5 °C B MuHyTy. Temneparypa, npu KOTOpoil 6u-
TYM NOJ JCHWCTBHUEM IIAPUKA KOCHETCS HUKHETO KOHTPOJIBHOIO IUCKA MOJCTaBKHU
npudopa, COOTBETCTBYET TEMIIEPATYPE pa3MsrueHus OuTyma.
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3a mokasaTelsib TeMIIepaTypbl pa3MArieHus MPUHUMAIOT cpeiHee apupMeTnye-
CKO€ I10 pe3ynbTaTaM 2-X ONpPEACIICHUN.

8.3.3. Onpenesienne pacTsizKAMOCTH OUTYMa

[TokazaTenem pacTsHKUMOCTHU SIBIISIETCS  aOCOJIIOTHOE yIJMHEHUE CTaHAapT-
HOTO 00pasiia "BocbMepku" (puc. 29, a) 10 MOMEHTa ero paspbiBa. s onpeneneHus
PACTSDKMMOCTH IPUMEHSIOT TIPUOOp AyKTUiIoMeTp (puc. 29, 6).

PacniaBineHHbI 1 00€3BOKEHHBIM OMTYM HAJUBAIOT B TPU MPEABAPUTEIHHO
CMa3aHHbIE TEXHUYECKUM BazelMHOM (opMbl — "BocbMepku'". OxnaxaaroT OUTyM B
dbopmax 30...40 muH 10 oKpyXxaroiiel Temnepatypsl He Hke +18 °C. IToce aToro
U3JIMIIEK OUTyMa cpe3aroT HarpeThiM HOXOM BPOBEHb ¢ Kpasmu Gopm. OOpasiibl
MOMEIIAOT 3aTEM B BaHHY AYKTHIJIOMETPA C BOJIOW, MMerollen temmneparypy 25 °C.
BricoTa BoibI Hajl ciioeM OUTyMa JOJIKHA COCTABIATH 25 MM. Uepes uac BhIACPKKU
B BOJIe¢ 00pa3ipl YCTAHABJIMBAIOT B MPOYIIMHBI TYKTUJIOMETpa, BKIIOYAIOT JBUTa-
TeNb NYKTUIOMETPA U MPOU3BOAAT PACTHKEHHE OMTyMa CO CKOPOCTBIO 5 CM/MHH.
OOpa3iibl pacTATUBAIOT /10 HACTYIUICHUS pa3phiBa OuTyMa. B MOMEHT pa3pbiBa CHHU-
MaroT OTCYET M0 JINHEHKE B caHTUMETpax. [lokazarens pacTS)KUMOCTH ONPEIEIIAIOT
KaKk cpeaHee apumeTHyeckoe pe3yJbTaTOB HCHBITAaHUW Tpex o00pasioB-
"BoCcbMeEpOK".

a)

1 3 2 4 5

/

/.
AT AT T T T A T T AT T T AT LT

Puc. 29. Onpenenenune pacTsKUMOCTH OUTyMa!
a— JTyKTUJIOMETp; O — oOpaszerl.
1 — eMKOCTB C BOJION; 2 — pacTsATHBaeMblii 0Opaserr;
3 — cTanMOHAPHBIHN 3JIEMEHT KpEeIUICHHs 00pasia;
4 — «canaskm»; 5 — IMHEHKa

Iokazamenw pacmisicumocmu 6umyma ejlusen Ha ycmou”uueocmb 6umyﬂ4a K
CMAPERUIO U €20 KOCEZUOHHRYIO NPOYHOCN1b.
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Ilpuéopwl, uncmpymenmeol, mamepuansl. TpenCTaBUTENbHAs Mpobda He-
TSHOTO BS3KOTO OUTyMa, pyYyHOU MEHETPOMETp, METAJUIMYECKas Yalllka [HIMHApUYe-
CKOM (hOpMBI TSI 3aJUBKU OOE3BOKCHHOTO M PACIUIABICHHOTO OWTyMa, CEKyHIO-
Mep, npubop "KoisbLo u map", ABa JaTyHHBIX KOJbLA, CIUPTOBOM TEPMOMETP Ha
100 °C, »meKTpOIUIMTKA C 3aKPHITON CIUPAIBIO, TyKTUIOMETP, TPH JaTyHHBIE GOp-
MbI-"BOCBMEPKH", IBE METAININYECKHUE TNTACTUHKH.

Ammecmauuomt ble 60npocol

1. Yto mpencTaBisioT co00i OUTYMBbI?
Kaxk nogpaznenstorcss OUTyMbl O HA3HAYECHUIO?
[To xakuM TOKa3aTENAM OMPEIEIAIOT MapKy OUTyMa B
MIPOM3BOJICTBEHHBIX YCIOBUAX?
JIig KakuX 1enel UCHoJb3yI0T OUTYM B CTPOUTEILCTBE?
5. OnuiuTe METOAUKY ONpeNeNeHUs MTyOUHbI IPOHUKAHUS UTJIbI
(meHeTpanum) Npyu ONPECIICHUN YCIOBHON BA3KOCTH OUTyMa.
6. Kak ompenensiercss temrneparypa pa3MsrdeHusi ONTyMa Ha
npubope "KombIo - map"?

7. YtO sABIsETCS MOKa3aTelIeM PacCTAXKUMOCTH 6HTYMa H CTro OHpe,Z[eJIGHI/IC?

Jumepamypa: [ 1,2,3,6,12].
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JIABOPATOPHAA PABOTA Ne 9
IMOABOP COCTABA CTPOUTEJBHOI'O PACTBOPA

9.1. Obuwue ceeoenusn

CrpouTenbHbBIM PaCTBOPOM Ha3bIBAIOT UCKYCCTBEHHBIN KaMEHHBIM MaTepual,
MOJIYYCHHBI B pe3yJibTaTe 3aTBEpACBaHUs pallMOHAIBHO MOJ00paHHON CMecH BS-
KYILIETO BEIIECTBAa, MEJIKOTO 3alOJHHUTENS, BOJIbI U B HEOOXOIUMBIX CIIydasx pas-
JUYHBIX 100aBOK (MUHEPAIBHBIX, IOBEPXHOCTHO-aKTUBHBIX, XUMHUYECKUX U Jp.).

CMech 3TUX MaTepUalioB JI0 3aTBEPIEBAHUS HA3bIBAIOT PACTBOPHOM CMECHIO.

CtpouTenbHbIE pACTBOPHI MPUMEHSIOTCS B KJIAJJOYHBIX, OTAEIOYHBIX U CIICLIH-
aJIbHBIX pabOTax, IPU BO3BEIECHUN KPYITHOIIAHEIbHBIX 3JaHUN U COOPYKEHU.

[To By BSKYLIETO pacTBOPHI pa3AeiIIIOTCS Ha MPOCThIE, N3rOTaBIMBAEMbIE Ha
OJTHOM BSKYLIEM (LIEMEHTHBIE, U3BECTKOBBIEC, TUIICOBBIE), U CIIOKHBIE, U3TOTaBJIH-
BaeMble Ha CMEHIAHHBIX BSIKYIIUX (IIEMEHTHO-U3BECTKOBBIC, IIEMEHTHO-TIUHSHEIC,
U3BECTKOBO-TUIICOBBIE U JIp.).

OCHOBHBIMH IIOKA3aTEISIMU Ka4eCTBA PACTBOPHOM CMECH SIBIISIIOTCS ITOJBUK-
HOCTb, BOJIOY/IEPKMBAIOIAsi CHIOCOOHOCTh U PaccilauBaeMOCTb.

[ToABUKHOCTH — 3TO CITOCOOHOCTH PACTBOPHOW CMECH pacTeKaThbCsl MOJ AeHCT-
BHEM CHJI COOCTBEHHOT'O BECa WU MPUIOKEHHBIX BHEIIHUX CHJL.

OCHOBHBIMH CBOICTBaMU 3aTBEPJIEBILIETO PACTBOPA SIBISIOTCS MPOYHOCTH Ha
CKaTue, MOPO30CTOMKOCTD, CPEAHSSA IUNIOTHOCTb.

[lo mpeneny MpOYHOCTH HA CXKATUE PACTBOPHI pa3leiAIOTCS Ha Mapku: M4,
M10, M25, M50, M75, M100, M150, M200.

[lo cpeaHeil MIOTHOCTU CTPOUTENBHBIE PACTBOPHI PA3ACIAIOTCS HA TSAKEINbIE,
cpefHeii mIoTHOCTBIO0 1500 kr/M® 1 Gomee, M JIerkme - CpemHeil MIOTHOCTHIO MEHee
1500 kr/m’.

Mop030CTONKOCTh pACTBOPOB XapaKTepuszyeTcs ciaeayrommumu mapkamu: F10,
F15, F25, F35, F50, F75, F100, F150, F200.

[Ton6op cocTaBa pacTBOpa MPOU3BOJAAT C YUETOM €0 Ha3HAYEHUs, MapKH, ycC-
JIOBUH DKCILTyaTallly, a TAK)Ke MOJBIKHOCTH PACTBOPHOM CMecH, BbIOMpaeMoil B 3a-
BHCHMOCTHU OT Ha3HAYECHMS pacTBOPa U YCIOBUH €0 YKIAJKH.

[TonGop cocraBa CTPOUTETHLHOTO pacTBOpa BKiIouaeT 5 3tamnoB. Ha mepBom
JTare yCTaHABIMBAECTCS HA3HAYEHUE PACTBOPA, HA BTOPOM — OCYILECTBIISIETCS BHIOOD
CBIPbEBBIX KOMIIOHEHTOB, Ha TPEThEM — JEJIA€TCS PacyeT OPUEHTHPOBOYHOI'O COCTa-
Ba, Ha YETBEPTOM — MOJIOUPAETCS HYKHAsI TOJIBMXKHOCTh CMECH M Ha MATOM — JI0CTH-
raetcsi Tpedyemasi MapKa pacTBopa.

9.2. Ilenv pabomot

O3HaKOMUTBCA ¢ METOJIMKOM 1MOI00pa COCTaBa CI0XKHOTO CTPOUTENBHOTO PACTBO-
pa, OLICHKOW HEKOTOPBIX KAYECTBEHHBIX MOKA3aTENIed PACTBOPHOM CMECH U PAaCTBOPA.
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9.3. llopaook evinoanenus pavomut

9.3.1. Ha3nauenue pacmeopa

BIYKHOCTH PacTBOpHOI cMecu (Tabn. 37, 38).

B 3aBucumMocTH OT Ha3HAUCHUS pacTBOpa yCTaHaBJIMBAKOTCA €TI0 MapKa H IOA-

Tabmnma 37

Mapka CTpOUTEIBHOTO pacTBOPA B 3aBUCUMOCTH OT HA3HAUYCHUS

Ne OobsacTe IPUMEHEHHSI paCTBOPA Mapka
1 Knanka cteH 3panHuid (B 3aBUCUMOCTH OT HUX ATaXXHOCTH 4-150
Y BJIQKHOCTH BO3/yXa B IIOMEIICHUSX )
2 | Kiagka cton0oB, pOCTEHKOB, PAOBBIX MIEPEMbIUEK, KAPHU30B 25-150
3 | 3amoyiHEeHHWE TOPU3OHTAIBHBIX IIIBOB IMPU MOHTaXE CTEH
U3 JIETKNX OCTOHHBIX MaHEJeH, He HUXKE 50
Tabnuma 38

[ToBMXHOCTH paCTBOPHOW CMECH HAa MECTE NMTPUMEHECHUS
B 3aBUCHMOCTH OT Ha3HAYEHUS PacTBOpa

I'myOuna no- | Mapka o
OcHOBHOE Ha3HAYCHHUE PACTBOPA TPYXEHHUS | MOJBHKHO-
KOHYCa, CM ctu I1,
A Knagounbie:
- 7151 OyTOBOM KJIQJIKH:
BUOPUPOBAHHOM 1-3 IT1
HEBHOPHPOBAHHOM - I1.2

- ISl KJIAJIKU U3 TTYCTOTEJIOr0 KUpImrda - I1.2

WJIU KEpaMUYECKUX KaMHEH

- JUTA KJIaJKHU U3 MOJTHOTENIOr0 KUPIHU4a; KePAMUYECKUX 8-12 I1,3
KaMHEH; OCTOHHBIX KaMHEH WJIM KaMHEH M3 JICTKUX TTOPOJI

- JUTA 3aJIMBKHU IMYCTOT B KJIQJIKE U MTOJaYM PACTBOPOHACO- 13- 14 11,4
coM

- 1711 yCTPOMCTBA MOCTENU TP MOHTAXE CTEH U3 KPYII-
HBIX OETOHHBIX OJIOKOB U TIaHeJIel; pacIiuBOK TOPU30H- S-7 1.2
TaJbHBIX U BEPTUKAJILHBIX IIIBOB B CTEHAX U3 MaHeNel 1
KpPYNHbIX OETOHHBIX OJIOKOB

b O0,1M10BOYHBIE:

- JUTSl KPETUICHUSI TTUT U3 TIPUPOTHOTO KaMHSI U KepaMH-
YEeCKOM IJIUTKU 110 TOTOBOW KUPIIMYHON CTEHE 6-8 I1.2

- ISl KpeTJICHUsT OOJTMITOBOYHBIX M3/IEIUH JIETKOOCTOH-
HBIX TIAHEJICH U OJIOKOB B 3aBOJICKHX YCIIOBHUSIX

B IlITtykarypHble:

- pacTBOP /ISl TPYHTA 7-8 11,2
pacTBop i HaOphI3ra:

- [IPY pYYHOM HAHECEHUU 8-12 I3

- [IPY MEXAHU3UPOBAHHOM CII0CO0E HAaHECEHUs 9-14 I 4

pPacTBOP JJIsI HAKPHIBKHU:

- 0e3 MpUMEHEHUs TUIca 7-8 1.2

- C IPMMEHEHHUEM THUIica 9-12 113
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9.3.2. Buvloop cuipbesblx mamepuaios

Br160p BSOKYIIMX MaTepHaaoB MPH MPUTOTOBICHUH PAaCTBOPOB CIEAYET IMpO-
U3BOJUTH C YIETOM Ha3HAUCHHS U MapKU PACTBOPA, & TAKXKE YCIOBHM IKCILUTyaTalluN
KOHCTpyKuuu (Taba. 39).

Taomuna 39
PexoMenmanmu K BRIOOPY BSOKYIIUX MPHU IMPUTOTOBICHUN PACTBOPOB

PekoMeHayeTcs K IPUMEHEHHUIO | Jlonmyckaercs K IPUMEHEHUIO
1. Ins Ha3eMHBIX KOHCTPYKUMIA IPH OTHOCHTEIbLHOM
BJIA’KHOCTH BO31yXa noMemeHuii 10 60 % u ns
(pyHnameHTOB, BO3BOAUMBIX B MAJIOBJIAKHBIX IPYHTAX
Mapxka pacTBopa 25 u BbIlIe

[TopTnanauemeHT [1ynmosaHoBBI NOPTIAHALIEMEHT
[InactuduimpoBanublil 1 ruAPoPoOHbI  LleMeHT a1 CTPOUTENbHBIX PACTBOPOB
MOPTJIaHALIEMEHT N3BECTKOBO-IIIIAKOBBIE BSDKYIIME

[IImakonopTIaHAUEMEHT

Mapxka pactBopa 10
W3BecTh ruapaBIndecKas N3BeCcTKOBO-MTYIIOJIAHOBBIE U
N3BecTKOBO-IIIIIaKOBBIE BSKYIITHE H3BECTKOBO-30JIbHBIC BSKYIITHE
LlemeHT it CTPOUTENBHBIX PACTBOPOB

I1. I Ha3eMHBIX KOHCTPYKIU M IIPU OTHOCUTEJIbHOM
BJIA’KHOCTH BO31yXa noMeieHuii cepime 60 % u nus
(pyHIaMEHTOB, BO3BOAMMbIX BO BJIA’KHBIX IPYHTAX
Mapka pacTtBopa 25 u BbllIe

IToprnananemeHT IleMeHT 1Ji CTPOUTEIBHBIX PACTBOPOB
[TnactuduumpoBannblii 1 ruApodoOHbIl  3BecTKOBO-IIIAKOBBIE BXKYILIHUE
[ToptnanauemMeHT

[IlmakonopTiIaHAUEMEHT
[TynuiosaHoBBIN NOPTIAHAIIEMEHT

Mapka pacropa 10 u BblIe
[lemeHT 17151 CTPOUTENBHBIX PACTBOPOB N3BeCTKOBO-IYIIIIOJIAHOBBIE U
M3BECTKOBO-30JIbHBIE BSKYIIINE
N3BeCTKOBO-IIIJTAKOBBIE BSIKYIIIUE N3BecTh rugpasinueckas

II. Tns ¢pyHaaMeHTOB NIPU arpecCUBHBIX CYJIb(aTHBIX
BOJaX (He3aBHCHMO OT MAPKH PacTBOPA)
CynbdaTocTONKNN MOPTIAHAIIEMEHT [IynmosaHoBeI TOPTIIAHAUEMEHT

IV. Inst MOHTaka KPYNHOOJIOYHBIX M KPYIIHONIAHEJIbHbBIX
0eTOHHBIX 1 KAMEHHBIX CTEeH
Mapka pacTrBopa 25 u BbllIe
[TopTnanauemMeHT [[InakonopTiaaHALEMEHT
[TnacTudunupoBaHHBIN U THIPO- [TyuonaHoBeIM NOPTIAHALUEMEHT
(G oOHBIN OPTIIAHIIEMEHT
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Pacxon nementa Ha 1 M° mecka B pacTBOpax Ha IEMEHTHOM M IIEMEHTOCOAE-
JKaIUX BSOKYIIUX JOJKEH ObITh HE MeHee 100 Kr, a 1JId KiIaJ0YHBIX PaCTBOPOB B 3a-
BHCHMOCTH OT BHJIa KOHCTPYKITUH U YCIIOBHH MX SKCIUTyaTallud — HE MEHEe yKa3aH-
Horo B Ta0i. 40

Taomumna 40
MuHUMaIIBHBIA pACXO0[ LIEMEHTA
[Ipu cyxom 1 HOpMaJIBHOM pEXUMaX MOMEILECHUS 100
[Ipu Bi1ay)KHOM peXUME IMOMEIIECHUS 125
[Ipy MOKpOM peKuME MTOMEILICHHS 175

Jns ynydiieHusi CBOMCTB PaCTBOPHOM CMECH B HEE BBOJSIT HECOPTAHUYECKUE U
opraHuyeckue riactuduimpyomme 100aBku. M3 HeopraHndeckux 100aBOK Hau-
OoJiblllee TPUMEHEHHE HMEIOT W3BECTh, TJMHA, 307a TOLl, MOJOTHII JOMEHHBIN
nutak. K duciny Hanbonee pacpoCTpaHEHHBIX OPTAaHUYECKUX IIACTU(PUKATOPOB OT-
HocaT MbutoHadT, C/Ib.

KauecTBO nprMeHseMoro necka J10JKHO yJ0BiIeTBOpsITh TpeboBanusm ['OCT.
B kauecTBe 3anoJHUTENS ClEAyeT IPUMEHATh: MECOK JUIsl CTPOUTENbHBIX padoT; 30-
J1a-yHOCA; 30JIOLIJIAKOBBIM II€COK; ITOPUCTBHIE MECKH; MECKU U3 LUIAKOB TEIUIOBBIX
ANEKTPOCTAHLINN, YEPHON U LIBETHOU METAJLUTYPTUH

Haubonvwasn KPYNHOCMb 3€PEH 3anojlHumelis 00JIICHA 6bll’}’Ib, MM, HE bonee:

- KIAOOUHbBLE (KPOME OYMOBOU KIAOKU) ......oeeeveaaeeieeaereeeaannnns 2,5

= OVINOBASL KILAOK.........vvveeeeeeeeeeiieeeeeteeeeeeieeeeeasee e eaaae e eaaeeeeeaaee s 5,0
- WMYKamypHvle (KpoMe HAKPLIBOYUHO20 CHOS) ......cc.eeereeeenneannennens 2,5
- WMYKANYPHBIE HAKDOIBOUHOLO CILOS....cceeeseeeeeeaeeaiiieeeaeanniaeeaanns 1,25
= OMMOCIIOUHDBLC. ...t ettt et 1,25

9.3.3. Pacuem opuenmupo6ounozo cocmaea

3
Pacuem cocmasa cmpoumeslibHo20 pacmeopa np0u360c)umc;1 Ha 1 M~ necka
6 pblXJI0-HACbINHOM COCMOAHUU.

Ilopaook pacuema:
1. OnpenensitoT pacxon necka (11), kr, mo gpopmyiie
1=V, p.., (54)

3 3
rae V, — o0beM necka, M-, p ,, — HaChIITHAS ITIOTHOCTH ITeCcKa, KI/ M.

2. Onpenemnsiior pacxos weMmenta (I]), kr, Ha 1 M° mecka 1o Gpopmyite
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R
I/ =—~2—-1000 (55)
K-R, ’
rae R, —3amannasg mapka pactsopa, Mlla (kre/em? );
R, — akTUBHOCTB Wi MapKa niemenTa, Mlla (Krc/CM2 );
K — KO3(pGUIMEHT; IS MOpTIaHALEMeHTa — 1, s MyI[0JaHOBOTO U Ijia-

komoptiauaementa — 0,88.
Pacxon nemenra o o6semy (V,), M°, OIPEAETISIOT 110 (hopMyIIe

v —-H (56)
Y Pruy

3
rac p,, — HaCblIHAas] IJIOTHOCTb HEMCHTA, Kr/M™ .

3. Pacxon HeopraHnueckoro miaactudukaropa (M3BECTKOBOTO, TIIMHSHOTO WIIA
3 .
TpernenbpHOro TecTa) no ooremy (V,), M~ ompenensercs mo Gpopmyiie:

V,= 0,17 (1- 0,002L)), (57)

rae [] — pacxoJ UEMEHTA, K.
[lepecunThIBalOT pacxo/1 JOOABKHU MO MAcce:

A=V, py, xr, (58)
rie py— IUIOTHOCTH T0OABKH, KT/M- .

PexoMeHTyeTcs U3BECTKOBYIO JOOABKY BBOJUTH B BUJIC TECTA MJIOTHOCTHIO
1400 xr/nm’. ['munsHyio 100aBKy BBOJAT TakKe B BUJE TecTa. [[IOTHOCTh MIMHSHOTO
TecTa mpu 3ToM coctasisier 1350...1450 Kr/M°.

4. OpreHTUPOBOYHBIN pacxol BOIbI Ha | M° mecka st MIOJIyYEHHUSI PACTBOPHOM
CMECH 3a/laHHOM MOABMYKHOCTH ONPEIEISIIOT 110 (hopMyJIe
B=05U+1, n, (59)

riae 1] — pacxoj niemMenTa, Kr; /[ — pacxol 100aBKH, K.

B mocJiIcaAyromeM pacxoa BOAbl YTOUHACTCA OIIBITHBIM ITYTCM Ha HpO6HBIX 3a-
MECax 110 BCJIMYMHC ITOABM>KHOCTHU paCTBOpHOﬁ CMCCH.

5. 3anuchIBalOT COCTaB pacTBOpPA B HACTIX IYTEM JIEJICHHS pacXoja KaKIIOro
KOMIIOHEHTa PACTBOPHOM CMECH Ha PacXo]l LIEMEHTA!

Vi, Vy V

coctas 1o oGbemy: 4 ;-0 (60)
V’/! V’/! V7/l

cocras o macce: .4 .11 : (61)
o o n

rne V,,Vy,V, u L, /], Il — COOTBETCTBEHHO OOBEMHBIE 1 MACCOBBIE PACXO/bI LiE-
MEHTa, I00aBKH U TIeCKa B PacTBOPE.
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9.3.4. Onpeoenenue u no0dOp NOOBUICHOCIMU PACHEOPHOIL CMeECU

[Tocnie BEIMOIHEHMS pacyeTa TOTOBUTCS MPOOHBIN 3amMec Ha 3 J1 IIECKa U3 COOT-
BETCTBYIOILIETO KOJUYECTBA LIEMEHTA, 100aBKM U BOJbl. KOMIIOHEHTHI pacTBOPHOMN
CMECH TIIATEJIbHO MEPEMENINBAIOT B 1a0OpaTOpHON cepuueckoil yaile cHavyaaa B
CYXOM COCTOSIHMH, & 3aT€M BMECTE C PACUECTHBIM KOJIMYECTBOM BOJBI B TE€UEHHE 5...7
MuH. JloOaBKy B BUJE TecTa JIydllle BBOAUTH BMECTE ¢ BOJOM 3aTBOopeHus. Ilocie
IPUTOTOBJICHUSI PACTBOPHOM CMECH MPOBEPSAIOT €€ MOJBUKHOCTh M TPU HEOOXOAH-

MOCTH MPOU3BOJAT KOPPEKTUPOBKY COCTaBA.

[TonBUKHOCTH PACTBOPHOM CMECH ONpeAeIs-

€TCsl ¢ TIOMOIIBIO CTaHAapTHOrO KoHyca (puc. 29).
BennunHa NOABUXKHOCTU XapaKTepU3yeTcsl TiyOu-
, HOM MOTPYXKEHUsI, CM, B PACTBOPHYIO CMECh 3TaJlOH-
E 1 HOro konyca maccoi 300 r m yrjaom mpu BEpUIMHE

30 °. Ilepen ompeneneHueM MOABUKHOCTH PACTBOP-

HYIO CMECh IMOMENIAIOT B EMKOCTh B BUJIC YCEUCHHO-

~N o o~ W

Puc. 29 CrannapTHslii KOHYC:
1 — eMKOCTB CO CMECHIO; ro KOHyca. YpPOBEHb pacTBOpa B COCYHE HOJDKEH

i: ylgsg:; 53; g_”ﬁ%ﬁ;p%lﬁ OBITH Ha | CM HIDKE ero KpacB. YIIOKEHHBIH pacTBOP
BUHT; 6 — CTepskeHb, 7 —KoHyc  IITBIKYIOT 25 pa3 crepkHem auamerpom 10 mMm m
BCTPSIXMBAIOT O Kpal crojia 5-6 pa3. 3areM ocTpue

KOHYCa IIPUBOJAT B COIPUKOCHOBEHUE C MOBEPXHOCTBIOD PACTBOPA, 3aKPEIUISIOT €r0
HaIPaBJISIOUN CTePXKEHb, PUKCUPYIOT HaYaJIbHOE MOJIOKEHUE yKa3aTellsd Ha IIKale
npubdopa, MOCIE YEro OTIYCKAOT 3aKUM U JAl0T BO3MOXKHOCTh KOHYCY CBOOOIHO
NOTPY’KaThbCsl B CMECh. BTOpO# OTCUET Mo 1IKajle CHUMAKOT Yepe3 1 MUH mocie Hava-
Ja morpyxeHusi Konyca. ['myOuHy morpyXeHusi KOHyca ONpelessioT KaK pa3HOCTb

MCXKAY IMCPBBIM U BTOPBIM OTCUHCTOM.

[To BemuuMHE MOTPYKEHUSI KOHYCA YCTAaHABJIMBAKOT MOABHKHOCTH CMECH Kak
cpeaHee apupMEeTHIECKOE ABYX UCTIBITAHUH.

B Tex cnywasx, korja morpy)keHue KOHyca OTIMYaeTcs OT 3a/JaHHOTO0, COCTaB
pacTBOpa KOPPEKTUPYIOT, 100aBIIsIs JIMOO MECOK, JIMOO BOY 0 TEX IMOP, MOKA MO/I-
BMKHOCTH PACTBOPHOM cMecH He OyieT paBHa 3aaHHOM.

9.3.5. Onpeoenenue mapku pacmeopa

Mapxy pacmeopa onpedensiom ucnvslmanuem Ha cocamue Kyoo8 (3 wm.) pas-
mepom 10,7x70,7%70,7 mm 6 6o3pacme, YCMAHOBIEHHOM CIMAHOAPMOM HA OAHHbLU
6uU0 pacmeopa.
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OO0pa3ipl U3 paCTBOPHON CMECH MOABMXKHOCTBIO 10 5 CM U3TOTOBJISIOT B (OP-
Max CO CTaJbHbIM JHOM. DOpMy 3alOJHSIOT PaCTBOPOM B JIBa CJIOsl. YIUIOTHEHHE
CJIOEB MPOU3BOJAAT 12 HaxkMMaMu 1maresst: 6 Ha)XKMMOB B0Jb OJHOM CTOPOHBI U 6 -
B MEPIECHIUKYJISIPHOM HampasieHuH. OOpa3pl paCTBOPHOM CMECH MOJBUKHOCTBIO 5
cM U Oosiee U3roTOBIAIOT B opmax 0e3 nHa. DopMy MpH 3TOM yCTaHABIMBAIOT Ha
KepaMHUYECKH KUPIUY, MOKPBITHIA BIAXKHOM ra3eTHON Oymaroi. @opMbl 3ar0aHSIOT
pPacTBOPHOM CMECHIO B OJUH NPHUEM M YIUIOTHAIOT 25 MITBIKOBAHUSMHU CTajIbHOTO
CTEPKHS 110 KOHIIEHTPUYECKON OKPYKHOCTH OT LIEHTPa K KpasiM.

OO0pa3siel pacTBOpa, MpeIHA3HAYEHHOTO JIJIS AKCILTyaTallii B BO3AYIITHO CYyXUX
YCIOBUSIX U MPUTOTOBJICHHBIC HA BO3AYIIHBIX BSDKYIIHUX, TBEPACIOT Ha BO3AyXE MpPH
temneparype 20 £2 °C u oTHOCUTEIBHON BIaxHOCTU Bo3ayxa 65 £10 %. O6pasibl
pacTBopa, MPUTOTOBJICHHBIC HA THIPABIMYECKUX BSKYIIUX, B TEUCHUE MEPBBIX 3 CYT
JOJDKHBI XPAaHUTHCS B KaMepe HOPMAJIbHOTO TBEPJICHUS MPU OTHOCUTEIHHOM BIIaXk-
Hoctu Bozayxa 95...100 %. JlanbHeiiiiee TBeplieHHE OOYCIOBJICHO YCIOBUSMU
sKcIuTyaTanuu. Ecnu 3To BiaxHass cpeda TO 0Opas3lbl XpaHATCS B BOJE, €CIU
BO3JIYIIIHAS - B IOMEUIEHUHU IPU OTHOCUTENIBHON BIIAXKHOCTH Bo3ayxa 65 + 10 %.

3a MPOEKTHBIN BO3PACT PACTBOPA, €CIIU MHOE HE YCTAHOBJIEHO B MMPOCKTHOM
JTIOKYMEHTAIIUH, CIeAyeT IPUHUMATh:

AJIL paCTBOPOB, ITPUT'OTOBJICHHBIX oe3 THAPABINYCCKUX BKYIIUX — 7 CyT,

HJI1 paCTBOPOB C IPUMCHCHUCM I'MAPABIIMYCCKUX BSKYIIUX — 28 CVT.

[Ipenen mpoyHOCTH pacTBOpa Ha CKAaTHUE OMpPeeNsieTcs Mo GopMyIie:

_r

P A

roe P — paspymaromas Harpyska, H (krc); A — moiomazp cedenns oopasia, M° (cv?).
Ecnmu tpebyemast Mapka He TOCTUTHYTA, TO JAENAeTCs KOPPEKTHUPOBKA COCTABA.

, (62)

Ilpuébopwt, uncmpymenmeol, mamepuaawt. Becbl TexHuueckue mo ['OCT
16474, Becwl Toproseie o ['OCT 16474, wmepusiii cocyn oobemom 0,5 11, KOHMYECKas
yaia JJi1 NepeMeINBaHusl paCTBOPHOM CMeCH, KOHYCHOE BEIPO EMKOCTBIO 3 JI, CTaH-
naptHelid koHyc Crpoitl|[HWJIa nnst onpeneneHnsi moABUKHOCTH PACTBOPHOM CMECH,
dbopmel pazmepom 70,7x70,7%70,7 mm unm 6anouku pazmepom 40x40x160 mwm, mma-
TeNb JUIsl YIJIOTHEHUS PACTBOPHOM cMecH B (OpMax, IITHIKOBKA JHAMETPOM
10...12 mm, mrranrenuupkyss no 'OCT 166, rugpasnnueckuii npecc no I'OCT 8905-
82, IeMEeHT, KBapIIeBbIN MIECOK, MIacTuuImpyronias 1o0aBka, Boja.
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8.
9.

ATTecTallMOHHBIE BOIIPOCHI

. Uto nipeacraBisgeT co00i CTPOUTENbHBIN pacTBOp?

. Kax knaccuduimpyrorcst cTpouTesbHbIE PACTBOPHI IO CPEHEN TUIOTHOCTH,

BHUAY BAXKYLICTO U IIPOYHOCTH HaA cxkarue?

. Ilo xakuM mokazaTensam OCYHICCTBIIACTCA BBI60p BUJa BXyHDICro JJIsd

CTPOUTEIBHOTO pacTBOpa?

. Hepe‘H/ICHI/ITe OCHOBHBIC ITOKA3aTCJIM KadCCTBa paCTBOPHOI?I CMCCH H pac-

TBOpA.

. C xaxko# 1eNbi0 BBOJAT B CTPOUTENBHBIE PACTBOPHI HEOPTaHUYECKUE U OP-

raHn4deckue 100aBKu?

. Kakue HCXOAHBIC NAHHBIC JOJIXKHBI OBITH M3BECTHEI nepea orpcaciICHucCM

COCTaBa CMCIIAHHOI'O CTPOUTCIIBHOI'O paCTBopa‘?

. U3n0xuTe mocaeqoBaTeIbHOCTh n0ﬂ60pa CoCTaBa CMCIIAHHOT'O CTPOUTCIIb-

HOT'O pacCTBOpAa.
Onumure MCTOOUKY ITPHUT'OTOBJICHUA HpO6HOFO 3aMcca paCTBopHOﬁ CMCCH.

Kak OIIPCACIIACTCA ITOABMIKHOCTD paCTBOpHOﬁ cMmecu?

10. Kak IMPOU3BOAUTCA OIIPCACICHUC IIPOYHOCTH pacTBOPA U €TI0 MapKI/I?

Jumepamypa: [1,2,3,7,8,12].
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JIABOPATOPHAA PABOTA Ne 10

INPOEKTUPOBAHHUE COCTABA TAXEJIOI'O (KOHCTPYKIIMOHHOI'O)
BETOHA

10.1. O6wmue ceeoenus

beToHoM Ha3bIBAIOT NCKYCCTBEHHBIM KAMEHHBIN MATEPHUAIL, IIOJyYCHHBIN B pe-
3yJbTaTe TBEPACHUS PALMOHAJIBHOM MO COCTaBY, THIATEIIBHO MEPEMEIIaHHON U Y-
JIOTHEHHOM CMECH M3 BSDKYLLIETrO BEIIECTBA, BOJBI U 3amojHUTENe. Takke B cOCTaB
OE€TOHOB BBOJAT 100OABKH, YIy4IIalOIIME CBOMCTBA KaK CMECEH, TaK U 3aTBEPIEBIINX
KOHIJIOMEPaTOB.

CMech KOMITOHEHTOB O€TOHA /10 Havajia €€ 3aTBepACBaHMs HA3bIBAIOT OETOHHOM
CMECBIO.

Tsoxenpiil (OOBIUHBIN) OETOH COAEPKUT IUIOTHBIE 3AIMOJIHUTENN (KBapLEBBIN
NECOK, IIe0eHb WJIM TpaBUM M3 IJIOTHBIX KAMEHHBIX MOPOJ) U IMPUMEHSETCS B
KaueCTBE KOHCTPYKLIHOHHOTO MaTepHaIa.

[TopucTocTh TsxKENBIX OETOHOB HE MpeBbIIAET 7 %o.

Baxneimm nokasareneM KauecTBa O€TOHA SBISIETCS €ro MPOYHOCTh, BbIpa-
XKaromasicss KiaccoM Wi Mapkoi. Kiacc 6eToHa 1o nmpoyHOCTH Ha CKaTHe - 3TO ra-
paHTHpOBaHHas MPOYHOCTh €ro Ha cxarue c¢ obecredeHHOCThio 0,95. CooTHolIe-
HUE MEXAY KilaccaMy O€TOHa M €ro MapKamH IO IPOYHOCTH Ha CKaTUE MpU HOpMa-
TUBHOM Kod(dduimente Bapuaiuu, paBHoM 13,5 %, npencrapieHo B Tadi. 41.

Tabmuua 41
CooTHoLIEHNE MEeX 1y KJIacCaMU U MapKaMHU TSKEJIoro 0eToHa

Knacce Cpenuss Mapxka Knacc Cpennsis Mapxka
OeToHa 1o MPOYHOCTD oeTtoHa oeTtoHa MPOYHOCTD O6eToHa
npoyHocTH | OeroHa, R.,., |MO mpodHo-|mo nmpouHo-| OeToHa R.,., |MO IpoYHO-

Kre/cm’ CTH CTH Kre/em’ CTH

B 3,5 45,8 M50 B 21,5 294,5 M300

B5 65,5 M75 B 25 327,4 M350
B7,5 98,2 M100 B 26,5 359,9 M350
B 10 131,0 M150 B 30 392,9 M400
B 12,5 163,7 M150 B 35 458,4 M450
B 15 196,5 M200 B 45 589,4 M600
B 20 261,9 M250 B 50 654,8 M700

[IpoekTupoBanue cocrtaBa OETOHA 3aKJIIOYAETCS B OMpPENEICHUH PAacXoja HC-

. 3

XOJIHBIX MAaTE€pUasoB (BSKYLIETr0, BOAbI, MEJIKOTO U KPYIMHOTO 3aMoJIHATENeH) Ha 1 M
YIUIOTHEHHOM O0eTOHHOM cMmecu. OT MpaBUIIbHOCTU MPOEKTUPOBAHUS cOCTaBa OeTo-
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Ha 3aBUCUT €0 IPOYHOCTD, MJIOTHOCTH, BOJOHENPOHUIIAEMOCTb, TEIJIONPOBO IHOCTh
U MOPO30CTOMKOCTh. PallMOHaNbHBIM CUYUTAETCS TOT COCTaB OETOHA, B KOTOPOM
pacxoj1 BSKYIIEro MUHUMAJbHBIN, a 3aMoJHUTENeH — MaKCUMaJIbHbIN, IPU yCIOBUU
NOJIy4YeHUs IUJIOTHOro O€TOHa ¢ 3apaHee HAa3HAYEHHbBIMU CTPOUTENIBHO-
TeXHUYECKUMU cBoricTBaMu. CocTaB OETOHHOW CMECH BBIPAKAIOT B BHJIC BECOBOTO
COOTHONIIECHUS MEXAY IIEMEHTOM, MEeCKOM W IeOHeM (TpaBuEM) ¢ 00s3aTEIbHBIM
yKa3aHHEM BOJIOLIEMEHTHOTO OTHOIIECHHS M aKTUBHOCTHU IeMeHTa (1:X:Y mo macce
npu B/I] = n) wim B BHE Pacxoja MaTepHaoB Ha | M° yI0KEHHOM U YIIOTHEHHO!M
OETOHHOM cMecH, HallpUMep:

nemednra — 280 kr
necka — 700 kxr
meoHs — 1250 kr
Boabl — 170 xr
Hroro: 2400 xr

PaznuuaroT HOMUHaAIBHBIN (71a00paTOpHBIM) cocTaB 0E€TOHA, YCTAHOBIICHHBIN
JUISl CYXHUX MaTEpHUasioB, U MPOU3BOJICTBEHHBIN (IOJIEBOM) — ISl MAaTEpPHUAJIOB B €CTe-
CTBEHHO-BJIA)KHOM COCTOSIHUU. JlabopaTOpHBI COCTaB OMNPEAETSIOT PacyeTHO-
AKCTIEPUMEHTAIIbHBIM CITIOCOOOM. [IpON3BOICTBEHHBIN COCTAB YTOUHSIETCS HEMOCPE/I-
CTBEHHO B YCIIOBHUSIX MPOW3BOJCTBA MYTEM KOPPEKTUPOBKHU PACXO]a 3alOJHUTEIICH
OeToHa Ha BJIAXXKHOCTb.

10.2. I{enb pabomot

N3yunTh pacueTHO-3KCIEPUMEHTANIBHBIA CIIOCO0 OMpeNeNIeHUsl cCocTaBa TskKe-
joro 0eToHa
10.3. Cocmae pabomut

[TpoekTupoBanue cocraBa O€TOHA BKIIOYAET CIEIYIOINE dTaIlbl:

1. Beibop maTepuanoB sl O€TOHA UCXO/As U3 TpeOOBaHUN K HEMY, 00YCJIOB-
JIEHHBIX OCOOEHHOCTSIMU CIIy>)KObl M H3TOTOBJEHHUS KOHCTpyKUMW. OmnpeneneHue
CBOMCTB ChIPbEBBIX MAaTEPHUAJIOB.

2. Onpenenenue MpeABapUTENILHOIO cOCTaBa O0€TOHA PacyeTHO-IKCIIEPUMEH-
TaJIbHBIM CTIOCOOOM.

3. KoppektupoBka coctaBa O€TOHa MpU MOJYYEHUU TPEOYyEeMbIX 3HAUYCHUM
yA000yKJIaIbIBAEMOCTH CMECH U KJlacca (Mapku) O€TOHA IMyTeM IPOBEASHHUS MPOoO-
HBIX J1a0OPaTOPHBIX 3aMECOB.

4. IlpoBeeHre OKOHYATEILHOM KOPPEKTUPOBKU COCTABA B YCIOBHSX MPOU3-
BOJZICTBA C YYETOM KOJIeOaHUI B CBOMCTBAX 3aMOJHUTENECH UK APYTUX (AKTOPOB.
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10.4. Ilopsaook evinonnenus padGomot

10.4.1. Cotpbesvie mamepuanvt 01 maxceao2o 6emona

Jlnisa ompezeneHusi coctaBa 0€ToHa MPEABAPUTEIBHO OMPENETSIOT CIEAYIONINe
JTAaHHBIE: KJIAcC M IUIOTHOCTh O€TOHA, TPaHyJOMETPUUYECKHI COCTaB 3aloJIHUTENEH,
00BEM MEK3EPHOBBIX MYCTOT B 3AMOJHUTENSAX, TIPOYHOCTh, BIAXKHOCTh, CPEIHIOI U
WCTUHHYIO MJIOTHOCTh 3alOJIHUTENECH, BHUJ U MapKy IIEMEHTa, €ro CPEAHIO U HC-
TUHHYIO TUIOTHOCTh, YI000YKJIaJApIBA€MOCTh OETOHHON CMeCH, CITIOcO0 (POpMOBaHUS
U3JIeTTUN U3 IPOCKTUPYEMOro OeToHa.

JIJis IpUTOTOBIICHUS TSKEJIOro O€TOHA B KaYeCTBE BSKYIIMX MaTEpPHUAIOB Clie-
JyeT MPUMEHATh MOPTIAHJLEMEHT U NUIAKOMOPTIAHALIEMEHT, CylIb(aTOCTOUKUN U
MYLIIOJAHOBBIM 1IeMEHThI. MapKy IleMeHTa clie[lyeT Ha3HauyaTh B 3aBUCUMOCTU OT
TpeOyeMoil MPOYHOCTH (MapKU WM Kiacca) OeToHa COTJIaCHO JIaHHBIM TaoOi. 42.
MuHUMaNBHBIN pacxoj IEMEHTa ISl HeapMHUPOBAHHBIX (OETOHHBIX) KOHCTPYKITHHA
JIOIDKEH COCTaBIATh He MeHee 200 kr Ha | M° GeToHa, a ISl XKene300eTOHHBIX KOH-
CTpyKUMii — He MeHee 220 kr . MakcuManbHBIM pacxo]l IEMEHTa B OETOHE HE JI0JKEH
npesbimath 600 kr Ha 1 M°,

Tabnua 42
Mapka 1ieMeHTa B 3aBUCHMOCTH OT 33/IaHHOTO Kjlacca OeToHa

Knacc (mapkxa) | B7,5 B10 B15 B25 B30 B40 B45
OeTona (100) | (150) | (200) (300) (400) (500) (600)
Mapka niemenra 300 400 400 400 500 600 600

[Tpu BBIOOpE 1IEOHS (TpaBusi) IS TSXKEJIOTO OETOHA CIeTyeT UMETh B BUIY, UTO
MIPOYHOCTH II€OHSI (B HACHIIIIEHHOM BOJIOM COCTOSIHUH) JIOJKHA TIPEBBINIATH TPOYHOCTh
OeroHa B 2 pasa, ecim ero mapka 300 u Gonee, u B 1,5 pasa 111 6ETOHOB MEHBIITUX Ma-
pok. MakcumalibHO JOIyCTUMAsi KPYITHOCTh IIEOHS 3aBUCHUT OT pazMepa OETOHUPYEMOM
KOHCTPYKIMU. /{1 AOCTHKEHUST HEOOXOMMOM YA000YKIIabIBAEMOCTH HEJb3sl pUMe-
HATh 1IEOEHb KpYINHEE Y4 4acTH MHHHMMAJIBHOTO pa3Mepa CEYEHHsI KOHCTPYKIUH H
00JIbIIIE MUHUMATBHOTO PACCTOSHUSI MEXKTY CTEpKHSIMH apMmarypsl. [Ipu u3rorosnenuu
IUTUT TIOKPBITHN TPUMEHSIOT IMIe0€Hh ¢ MaKCHMAJIBbHOM KPYITHOCTBIO 3€pEH, COCTaB-
JISTFOIIEH JI0 72 TOJIIMHBI TUTHL. KpyITHOCTE 3amoHUTeNe B OETOHHBIX CMECSIX, Moj1a-
BaeMbIX M0 TPyOONpoBOAaM, AOJKHA ObITh HE Oosee /3 ux auamerpa. [lmoTHoCTh 3a-
TOJHATENEH JUTS TSKENIOro GETOHa TOIDKHA coctaBisiTh 2000...2800 Kr/n’.

B kauecTBe MEIKOIO 3aroHUTENS 7S TSHKENOro OeTOHa ClIeAyeT NPUMEHATh MPH-
POJHBIN MTECOK M TIECOK M3 OTCEBOB JIPOOJICHUS HCTHMHHOM mutoTHOCThIO  2000...2800
kr/M°. Jist GeToHa HanGosIee IPHUroeH KPYIHBI M CPSIHHUIA ECOK 110 MOJLYITO KPYITHO-
ctt (M = 2...3,5). Ilecok mnst 6etoHoB Mapok 200 u BbIIIE JODKEH UMETh HACBHITHYIO
IIOTHOCTH He Hivke 1550 Kr/M° , B OCTATBHBIX cirydasix — He Hike 1400 Kr/M.

Bona nns mpurotoBieHuss OETOHHBIX cMecel JOJDKHA COAEpKaTh OrpaHUYCH-
HO€ KOJIMYECTBO OPTAaHUYECKUX BEIECTB, HE COJIEPIKATh OKPAIIMBAIOIINX MIPUMECEH,
He(TEPOAYKTOB, MaceJ, >KUPOB.
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10.4.2. Pacuem opuenmuposounozo cocmaea d6emona

JUid ompeneneHus cOCTaBa TSDKEIOro OETOHA CYIIECTBYET psi PacdeTHO-
AKCIIEPUMEHTaIbHBIX MeTOA0B. Hanbospliee pacnpocTpaHeHue NOIydni METof ao-
COJIFOTHBIX 00BEMOB, COTJIACHO KOTOPOMY, BO-TIEPBBIX, CyMMa 00BEMOB BCEX KOMIIO-
HEHTOB B | M° GeTOHHOMN cMecH cocTasisier 1 M°, T.e.

H+H+M+B=1’ (63)

£ P P
Y n w
rne [], B, II, II]— paCXOI[sLI IIEMEHTA, BOJbBI, II€CKa U IcOHS
Ha 1 M~ OETOHHOM CMECH, KT

3
Py s Pny Py — UCTUHHBIC ITNIOTHOCTHU LIEMCHTA, IICCKA U HIC6H$I, Kr/M" .

W, BO-BTOPBIX, IIEMEHTHO-IIECUYAHBIA PACTBOP PACXOAYETCS HA 3alOJIHECHUE
o0beMa MEK3EpHOBBIX IYCTOT KPYIHOIO 3alOJHUTENS C HEKOTOPOM pa3aBHKKOU
€ro 3€peH. JTO YCIOBHE XapaKTEPU3YET CICAYIOIICE YPAaBHCHHUE:

£+£+B:ﬂ.vn.[<p -
Py, Py Prgn )

I1€ Py — HACBIIHAS IUNIOTHOCTD IIE0HS, Kr/M®
V, — 00beM MeX3EpHOBBIX MTyCTOT IIEOHS (B AOJSAX €IUHULIBI);
K, — k0> (QUIMEHT pa3saBIKKHU 36PEH KPYITHOTO 3aIIOJIHUTEI
(korduimeHT u30bBITKa pacTBOpa).

KpOMe TOI'0o, B paCuCTC UCIIOJIb3YCTCA (I)OpMYJIa 3dKOHa ITPOYHOCTHU OeToHa:
R528 =A4- RH (U/B = 0,5) ) (65)

rie R — MPOYHOCTH OETOHA MPH CIKATHH, Kre/em?;
R, — aKTMBHOCTB (MJIM MapKa) EMEHTA, Kre/em?;
A — ko3 PuLIUEHT, 3aBUCSIINN OT Ka4ecTBa 3aMOTHUTENEH,
MPUHUMAEMBIH 1o Tab. 43.

Tabnmma 43
3HaueHne KodPpuimeHTa kauecTna 3anojHuTeNIeH OeToHa
KadectBo 3anonnurenei A
Bricokoe 0,65
PsinoBoe (cpemanee) 0,60
[ToHm>KeHHOTO KauecTBa (TpaBUil BMECTO IIEOHS, MEJIKUI TTeCOK) 0,55

Pacuer coctaBa 6eToHa mo MeTOony abOCOJIOTHBIX 00HEMOB MPOU3BO-
JTUTCS B CIACAYIOMEH MOCIeT0BATCIbBHOCTH:
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1. OmpenensitoT BogolieMeHTHOE oOTHomeHue (B/I]), ucxons u3 TpeOyemoit
npouHoctu OeroHa (Rg;s), mo popmyre
A
fy (66)

BlI] = :
H R5 -I-O,SARM

2. B 3aBUCHMOCTH OT MPUHATON MOABMKHOCTH (MITH )KECTKOCTH) OETOHHON cMe-
CH, HauOOJBILIETO pa3Mepa 3epeH KPYMHOTO 3allOJIHUTENS U €ro BHAA ONPEACISIOT
OPUEHTHPOBOYHBINA Pacxo,1 BOAbI (Ta0. 44).

Taomumna 44
o 3 o
OpueHTUPOBOYHBIN pacxo BOAbI Ha 1 M~ OETOHHOM cMecH

Y noboyxaabiBae- Pacxon BojibI, JI/M3, IpH KPYIIHOCTHU, MM
MOCTh OCTOHHOMH TpaBHs eOHs
cMecH
ocaJkKa | KecT-
KOHYcCa, | KOCTb, C 10 20 40 10 20 40
cM
0 150...200 145 130 120 155 145 130
0 90...120 150 135 125 160 150 135
0 60...80 160 145 130 170 160 145
0 30...50 165 150 135 175 165 150
0 20...30 175 160 140 185 175 155
0 15...20 180 165 145 195 180 160
2..2,5 - 185 170 150 200 185 165
3.4 - 190 175 155 205 190 170
5 - 195 180 160 210 195 175
7 - 200 185 170 215 200 180
8 - 210 195 175 220 205 185
10...12 - 220 205 185 230 215 195
3. BBIUMCISIOT pacxoy eMenTa Ha 1 M° GetoHHOiT cMecn 1o dopmyre
B
U= 7 (67)

rae B — pacxon BoAwl Ha | M GeToHHOI CMECH, J;
B/I] — BOIO1IEMEHTHOE OTHOIIEHUE, JTOJIH.

4. Pacxon meOHs (rpaBusi) U mecka B KT Ha | M° GETOHHOI CMECH BBIYHMCIISIOT
1o popMyJiam:

- (68)
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P PR S

—+—+—) P, s KT (69)
Py Ps Py

rne I], B, 1], I1 — pacxon 1ieMeHTa, BOJIbI, IIICOHS ¥ Tiecka Ha | M GeToHHOI CMECH, KT;
V., — 00beM MEX3EPHOBBIX ITyCTOT IIEOHS (B JOJISIX €MHULIBL);
K, — ko3(phHIMEHT pa3IBIKKU 3€pEH KPYITHOT'O 3aIIOHUATEIL;
Pu » Pn — UCTHHHAS TUIOTHOCTH IIEOHS U IIECKa, Kr/M |
Pum — HACBINHAS IUNIOTHOCTH LIEOHS, KT/M® .

3HaueHne KOdPPUIMEHTa PA3ABIKKH 3€peH AJIsi YMEPEHHO JKECTKHX OeTOH-
HBIX cMmeceit mpuanMaetcs 1,15...1,2, a ms xectkux 6etoHHBIX cmecerd — 1,0...1,1.
JI1s mOABMKHBIX OETOHHBIX CMECEH 3HAUCHMS 3aBUCIT OT pacxoja IeMEeHTa U MpH-
HHMAIOTCS COTJIACHO JaHHBIM Ta0. 45.

Tabnuna 45
3navyenne Ko3(pULUEHTA Pa3ABIKKHI 3€PEH 3AOIHUTENS IS MIOJBMKHBIX CMeCei
Pacxon nemenTa Ha 1 M° GETOHHOM 3Havyenus K,
CMECH, KT Beron Ha rpaBun | beToH Ha 1mieOHe
250 1,34 1,30
300 1,42 1,36
350 1,48 1,42
400 1,52 1,47

5. 3anuceIBalOT cOCTaB OETOHA B YACTAX II0 Macce IyTeM JAEJIEHUs pacxoja Ka-
YKJ0T0 KOMIIOHEHTA CMECH Ha PacxXoj LIEMEHTa:

0 I
A =—1— 1 —
o oo (70)

rae [], /[, I1 - cCOOTBETCTBEHHO PacxXo/ibl IIEMEHTa, NMeCKa U 1eOHs B OETOHE.

10.4.3. Iloo6op yooboyknaovieaemocmu 0OemoHHOU cmecu
U Mapku 0emoHa c NOMOWLbIO ONBIMHBIX 3AMECO8

Ji1st mpon3BoicTBa pabOT M 00eCIIeueHHsT BBICOKOTO KayecTBa OCTOHA B KOHCT-
PYKIMH WA M3JENUIX HeoOXoauMo, 4yToObl OCTOHHAash CMecCh HMesa yaoOoyKia-
TBIBAEMOCTh (KOHCUCTCHITUIO), COOTBETCTBYIOIIYIO YCJIOBHSAM €€ YKIAIKH. YJ0-
OOyKJIaJpIBACMOCTh OCTOHHOW CMECH OIICHHWBAIOT TIOKa3aTejeM II0JIBM)KHOCTH
WM JKecTKocTh. [Ipu mpoekTupoBaHMM cOCTaBa OCTOHA YyIOOOYKJIAIBIBAEMOCTH
CMECH Ha3HAYaloT B 3aBUCHMOCTH OT BHA U CriocoOa (popMOBaHUS U3IEITHS COTJIac-
HO JaHHBLIM TaO1. 46.
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VY no0oykanpiBaeMOCTh OETOHHON CMECH
B 3aBHCHMOCTH OT crioco0a ¢GopMOBaHUS

Taonuna 46

By KOHCTPYKITUH 1 CITOCOO YIUTOTHEHUS [TonBmxHOCTB, cM| JKECTKOCTB, C
MaccuBHbBIC apMUPOBAHHBIC KOHCTPYKITAH, TITUTHI, 3...6 -
OaJIKM, KOJIOHHBI, U3TOTaBINBAEMbIC C HAPYKHBIM
VI BHYTPEHHUM BHOPHUPOBAHUEM
MoHONHUTHBIE, TyCTOAPMHPOBAHHBIE Kelle300e- 10...18 -
TOHHBIE KOHCTPYKIIMU TIPH CIOXHBIX YCIOBHUSIX 41 Goee
BUOPHUPOBAHUS
[TepexprITrs U CTEHOBBIE TaHENH, (popMyeMbIe Ha
BHOPOIUIONIAIKE; MOATOTOBKA IMOJ (YHIAMEHTHI, 1.3 5 10
MOJTBI 1 OCHOBAHUS JOPOT HapY>KHBIM BHOPHPOBA-

HUEM

[Tocne BbIMOMHEHHUs pacyeTa TOTOBUTCS MPOOHBINM 3amec oobemom 10 11 u3
COOTBETCTBYIOILIETO KOJIMYECTBA KOMIIOHEHTOB. CMECh TIIATENIbHO MEPEM EILIUBAIOT

K

y

PS¢l A P
Puc. 30. Onpenenenne
[MOJABUKHOCTH OETOHHOM
cMmecHu

Puc. 31. Omnpenenenue
JKECTKOCTU OETOHHOMH

CMECH:
a - 10 BUOpauuu;
0 - mocye BuOpanuu

CHa4dajla B CYyXOM COCTOsHHH, a4 3aTCM BMCCTC C pacC-
YCTHBIM KOJIMYCCTBOM BOJbI B TCUCHHC 5 MUH.

3aTem OIIPCACIIAIOT y,Z[O6OYKJIaI[BIBa€MOCTB
CMCCH.

[ToxBukHBIE CMeECHM OCEHAIOT IMOJ JACUCTBUEM
COOCTBEHHOU MAacCChl.

[TogBHKHOCTH CMECH OMNPENEIISIIOT ¢ TOMOUIBIO
crtanmapTHOro konyca (puc. 30) mo BEITWYHWHE OCAIKU
konyca (OK) cueayromum obpazom. Konyc 3amo-
HSAIOT OETOHHON CMECBHIO B TPHU CJOSI OJIMHAKOBOM BBI-
COTHI C 25 MITHIKOBAHUAMHU Kaxjaoro cios. [locie 3a-
NOJHEHHUSI CTAJIbHOTO KOHYCa €ro BEepPTUKAJIbHO CHH-
MalT U CTaBIT PSAAOM C OCTOHHBIM KOHYCOM, KOTO-
phIil ocenaeT U pactuibiBeTcsi. C MOMOIIBIO JBYX JIW-
HEEK OMPEeACNISIOT BEJIUYUHY OCaJIKH KOHYCa B CaHTH-
MeTpax, KOoTopasi M SIBJIISIETCA XapaKTEPUCTUKOW IOI-
BIDKHOCTH CMECH.

Kectkue 6eTOHHBIE CMECHU TIPU CHATHSI KOHYCa HE
ocenaroT. [losTomy 11 WX yIUIOTHEHUS Tpedyercs
3HAYUTEILHOE MEXaHUUECKOE BO3/ICHCTBUE — BUOpAIus,

IIPECCOBaHUE, BUOPOIPECCOBAHUE.

XKecTkocTh CMECH TOXE OINPEAENSIIOT € TMOMOIIbIO CTaHJIAPTHOTO KOHYyca
(puc. 31) mo BpemMeHH BUOPOYIUIOTHEHUSI cMecH cienyromuM obOpazoM. Konyc mo-
MEILAIOT B CTAJIbHOW HWIMHAP, YCTAHOBJIEHHBIA Ha BUOPOCTOJIE, 3aMOJHAIOT OETOH-
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HOM CMECHIO U YIJIOTHSIFOT TaK e, KaK MPU OIMPEEICHUH MOABIKHOCTHA CMECH. 3a-
TeM CHHUMAIOT CTAJIbHOM KOHYC (puc. 31a) BK/IHOYAIOT BUOpAIUIO U OJHOBPEMEHHO
cekyHnomep. Korma cMech mepepacnpefenuTcss W YIUIOTHUTCS B IMUIMHApPE (puC.
316) cexynmomep BHIKITIOYAIOT. [lomyueHHOE BpeMsi B CEKYHJIaX U SBJSICTCS MMOKa3a-
TEJIeM KECTKOCTU CMECH.

Ecnu yno6oyknagasiBaeMoCTh (OJBUKHOCTh UJTH KECTKOCTh) CMECH OKaXKETCsI
HE paBHOM 3aJJaHHOM, TO B CMECh HEOOJBIIUMU MOPIUAMU JOOABIAIOT MPONOPIIHO-
HAJIBHO MO0 IIEMEHT W BOJY, MO0 1IeOEHb U MECOK M MOBTOPSIOT OMBIT J0 MOJY-
yeHus1 TpeOyeMoil y1000yKiIaabIBAEMOCTH.

[TonyynB OETOHHYIO CMECh 3aJaHHOW IMOABUKHOCTH, U3 HEE WU3TOTABIMBAIOT
o0pa3ubI-Kyos! (3 mT.) ¢ pazmepamu 15 x 15 X 15 cM, KOTOpBIE JOIKHBI HAXOTUTHCS
B KaMepe HOPMaJIbHOTO TBepeHus npu temnepaTtype 20 °C 1 OTHOCUTENLHON BIIAXKHO-
ctu Bozayxa 95...100 %.. B Bo3pacte 28 cyT, oOpa3ibl UCTIBITHIBAIOT HA CXKATUE U TIO
Tabn. 41 ycraHaBIMBAIOT KJIacc U MapKy OeToHa. Eciiu Hy’kHasi Mapka HE JOCTUTHYTA,
TO JI€JIAETCS KOPPEKTUPOBKA COCTABA.

[Tocne ompeneneHus (PakTUYECKOTO pacxoja KOMIIOHEHTOB OETOHHON cMecu
paccuuThIBaOT Kod(hdUIMeHT Beixoaa 6etoHa (/), paBHBI 00beMy OCTOHHOW CMECH
3
(1 M”) B yIIJIOTHEHHOM COCTOSIHMH, JEJICHHOMY Ha CyMMYy OOBEMOB CYXUX COCTaB-
JISIOIINX, 3aTPAYCHHBIX Ha €€ MIPUTOTOBJICHUE, IO (hOpMYyJIe:
1000

£= , (71)
VL! +Vn +VW

rne V, V, V,, — 00beMBI coCTaBIAIONMX (LIEMEHTA, IIeCKa 1I€OH), 3aTPAauE€HHBIX Ha
3 N 3
MPUTOTOBJICHHUE | M~ OETOHHOW CMecH, M, OTpeaeIeMbIe TI0 popMyIam

Vbl: o (72 V= — , (73) szim : (74)
Pyn Prr Prymn

3 o
riae [], 11, II] — pacxoa Cyxux MaTtepuajioB Ha 1 M~ OETOHHOM CMecH, KT;

3

Pun s Prn » Puyn — HACBIITHAS IUNIOTHOCTB CyXHX (LIEMEHTA, IECKa U IEOH:), KI/M".

3Hauenue eenuuunvl KOIpPuyuenma 6vixoda OemoHa O0OLIYHO HAXOOUMCS 8
npeoenax 0,55...0,75. Koaghduyuenm evixooa bemona xapaxmepuszyem cmeneHb
VMeHbUueHUsT 00bemMa NoyYeHHOU OemoHHOU cMecU N0 CPABHEHUIO C CYMMOU 00ve-
Mo8 ecex cocmasnaowux ee. Koaghguyuenm evixooa bemona ucnonvzyiom npu on-
peoenenul pacxooa coCmasisiouux Oemona Ha 0OUH 3amec HEMOHOCMEeCUMEI.

10.4.4. KoppekTupoBKa cocTaBa 0€TOHA B 3aBOJICKHX YCJIOBHUIX

[Tpu ucnoab30BaHUM B IPOU3BOICTBEHHBIX YCIOBHUAX BIAXKHBIX 3aIIOJIHATEIEH
IPOM3BOJAT TEpecUeT cocTaBa OETOHA C TaOOPATOPHOIO Ha MOJIEBOM (IIPOU3BOICT-
BEHHBIN) M0 hopmyam:

11, = I1;(1+0,01W,) , (75)
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115,,= II{,(1+0,01W,) (76)

Bnp: qu— 0, 0](]7(1, Wn + lll([) WW ; (77)

rae Ily, Oy, By — daxTuueckmii pacxon cyxux (Iecka, mEOHA) M Pacxon BOJBI HA
MIPUTOTOBJICHUE | M® GeTOHHOI CMECH, KT;
W, , W,, — B1axHOCTb 1ecka u meoHs, %.

OO E

N o

8.
9.

Ammecmauuouuble eonpocol

Yrto Takoe OeToH?

Yem GeToHHAs cMech OTIMYaeTcs ot OeToHa?

UTo siBNIeTCS BaXKHEHIIIEH XapakTepucTUKOU OeToHa?

Kaxkoii coctaB 6eToHa cunTaeTcs paljuoOHaJIbHbIM?

Yem pazmmuarorcs 1a0OpaTOpPHBIA M MPOU3BOJACTBEHHBIM COCTaBbI Oe-
TOHA?

M3 xakuXx 3TanoB COCTOUT MPOEKTUPOBAHUE cOCTaBa OeToHa?

Kakue ycnoBus cieqyer BBINOJHUTH MPU PACUETE COCTABA TIKEIOrO
0eToHa M0 METO1y a0COTIOTHBIX 00HEMOB?

Kaxk onpenensior noABUAKHOCTb OETOHHON cMecH?

N310XUTE METOJIUKY ONpPEAEIeHUS )KECTKOCTH OETOHHON CMECH.

10. M3nokuTe mMOCaea0BaTeIbHOCTD ONMPECIICHUS MapK O€TOHA.

Jumepamypa: [1,2,3,4,8,10,11,12,13,14].
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3AK/IIOYEHUE

COBpCMCHHBIe MCTOABI OIPCACIICHUA KauCCTBa CTPOHUTCIIbBHBIX MATCPHAJIOB,
XOopomo OpFaHI/ISOBaHHBIﬁ TCKYHII/If/'I KOHTPOJIb ITapaMCTPOB TCXHOJIOTHUU CTPOUTCIIb-
HOT'O IIPOHU3BOJACTBA ITO3BOJIAIOT 0o0ecneynTh PadUuOHAJIBHOC HCIIOJIB30BAHHC MATC-
PHAJIOB 1 BBICOKOC Ka4YCCTBO SIIaHI/Iﬁ )41 COOpY)KeHI/Iﬁ .

HH)KCHCp-CTpOI/ITCHB 00s13aH 3HaTh U YMCTDb OpPraHn30BaThb HAACKHYIO CUCTCMY
KOHTpPOJII MAaTCpHUaJIOB H HB,HCHHﬁ. Ha ocHoBanuu HOPMATUBHBIX AOKYMCHTOB OH
JOJIDKCH:

v\ yMeTbh IMPaBWIBHO UCIBITHIBATH CHIPHEBBIE KOMIIOHECHTHI;
v\ BJajeTh COCOOaMH ONpPEICTICHUS] OCHOBHBIX XapaKTEPUCTHK U3ICINH;

v YMETbh MPOBEPSTH MAPAMETPbl TEXHOJIOTUU U3TOTOBJICHUSI CTPOUTEIBHBIX
MAaTEPUAJTIOB U U3/CIU.

[IpopaboTka pa3aenoB MpakTUKyMa U BHINIOJHEHHE LHMKJIA JJA0OpATOPHBIX pa-
00T CO3MaI0T MPEANOCHIIKUA JIJISi MOATOTOBKU CIIEIMAIMCTOB BBHICOKON KBaM(UKa-
I[UU, CIIOCOOHBIX 3aHMMATHCSI HAYYHOW JEATEIbHOCTBHIO WM YCHEIIHO paboTarh B
HapOJHOM XO3SIICTBE HAIIEH CTPaHBI.
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