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COBpeMeHHbIe KOHCTPYKUUOHHbLIE MaTepuarsbl

Ha cerogHsLWwH
OCHOBHbIE BUARI KOHCTPYKLMOHHbLIX MaTtepunarnos:
o Annbl U cnnaBbl;

WMepHble MmaTepuanbl (MNacTMacchl,

Mepbl);
e300eTOH;

o Kepamuyeckue matepuansi;

® Q%WHONALWIOHHbIe MaTepuanbl,;

o[owglﬂﬁm)nﬂble mMaTtepuansbl.
VRRLNITET



Knaccudukauums
CTpOUTEesibHbIX MaTepuarnosB

pOJJ,I-the

CK CCTBEHHbIE

1.MpupoaHble
1.1 FfeopraHnyeckue (ropHblie nopoAabl);
1.23}]Mpraﬂwqecxue (aepeBo, cCONOMa,

e ™=

|
VRRLNITET



Knaccudukauumsa
CTpOUTEsibHbLIX MaTepuarnosB

(BTOpUYHbIE)
gV eHeHHbIe)
——
[ MyOUHHBbIE OBnoMoYHbIE  (Mpamop,
KBapLIBWM
(rp '[%IMGHVIT (rpaBun, Necok, MUHUCTbIN
rMnHa) chaHeu, KBapu)

qudH M/lec‘q Xuumuuecrkue



Knaccudukauums
CTpPOUTESIbHbLIX MaTepuaros

\ ﬂpuponrw
MnwEB! —Bbipe3aHHbI UM 0b6paboTaHHbIN MaTepuarn

bIX NopoA (rPaHUTHbIE U MPaMOpPHbIE NIINTI)
JBaHbIN KAMeHb) — NOJTy4aloT B3PbIBOM,;
bl KAMEeHb — pacKanbiBaHUEM,;

OCTPOYroJibHbl€ KYCK/ FOpPHbIX MOpoa
SpOM OT 5 Ao 70 MM), nony4vyaemMble npu
apooreHumn byTa;

FpJﬂWﬁ,— OKaTaHHble KYCKU FTOpHbIX Nopo4d, pa3mepom

oT/&inoi20 mm;
VHRETCITE




MpupoaoHbIe KaMeHHbIle
MaTepuansl

2 NCKYCCTBEHHbIN MaTepuan pasamepom ot 0,14 Oo
COCTOSALLNN U3 3EPEH rOpHbIX Nopoa. O4YeHb 4YacTo

OCT 8736-2014 cTpOUTENbHbLIN NECOK — 3TO
4YeCKUU Cbiny4Ynn matepuarn c KpyrnHOCTbIO
0o 5 MM, obpasoBaBLLUMNCA B pe3yrbraTte
€CTeCTBEHHOro paspyLleHna ckanbHbIX TOPHbIX Nopoa u
ncﬁﬂﬁ%ael\ﬂblﬁ npu pa3paboTke necyaHbIX 1 Nec4YaHo-
[@&@WHX MECTOPOXXAEHNN BE3 NCNONL30BAHNSA UMK C
30BaHMEM CrieymanbHOro oboratnTenbHoOro
oBopYnoBaHus. (Pe4HOM, KapbepHbINA).



[MTpupogHbIe KAMeHHbIe
MaTepuanbl

MmuHa — MeJSIKO3epHNCcTada ocagoyHagd ropHas nopoaa, nbinesmnaHas B

CYyXOM C AHUK, NacTUYHaAA NPy yBNaXHeHun. [ MnHa COCTOUT U3 O4HOro

NI HECK KUX MUHEeparsnos rpynnbl KAOJIMHUTA, MOHTMOPUIIIOHUTA UMK

ThIX aJIlOMOCUITIUMKATOB ([JIMHUCTbIE MUHEPAaIbl), HO MOXET

necyaHble n kapboHaTHble YacTuLbl. Kak npaBuno,

m MWUHepariom B IMMHe ABNAETCA KaONMHUT ( Ha3BaHue
Tn KaonuH B Kutae), ero cocrtaB: 47% (Mac) okcuaa

), 39 % okcuaa antoMuHms (AIZOs) 1 14 % Bogpl (H,0).

B¥— COCTaBnAT 3HAYUTENBHYIO YacTb XMMUYECKOro cocTasa
[TINH, KOTOPas MOXET ObITb XXENTOro, KOPUYHEBOIO, CUHETO, 3ESTIEHOTO,
NUNOBOro N aaxe 4YepHoro ueetoB. Okpacka obycrosrieHa NpMMecsimm
NOHOB —Bﬂ MOMOPOB, B OCHOBHOM Xene3a B BallEHTHOCTU 3 (KpaCHbIN,

menTmﬁ”ﬁmﬁMWﬂM 2 (3en1EHbIN, CUHEBATLIN).
VRRLNITET




[MpupoAaHble opraHn4veckue
cTpouTernbHble MaTepuanbl

\ D.epeBOVF
o JBBHa, enb, NNXTa, NMUCTBEHHMLA, Keap,

Je3a, Obyk, oyo, nunan 1.4.
3 aepeBa

, inriomaTtepuansl (4ocku, bpychs,
, FopObIfb, BaroHka u 1.4.)




UcKycCcTBeHHbIE
CTpouTenbHble MaTepuanbl

1. Baxywue Heo
XUOKOE CTEKNO, Myinc, BAXYLLME BelLlecTBa Ha OCHOBE LUNaka)
a S NONYYeHUsa CUNNKATHOIo Kupnmnya, 0eToHa,

>Kene3 AroHa, CTPOUTENbHbIX LLUNAKNEBOYHbIX U TPYHTYHOLLKX

Ie MaTepuarnbl HA OCHOBEe BAXYLLMX
npnund, 6eToH, XXene3obeToH, Yepenuua, nnnThbl);

@ sbie MaTepUuarbl.: KGpGMI/I‘-IGCKI/IVI KUPMNn4, CTEKJI0,
MNIINTKN, KaMeHHOE JINTbE,

4, MeTlMWbl U cnnassbl (CTanb, YyryH, crnasbl antoMUHUS,
Meau WITL,. )
5. NofiuMepHbIe MaTepuanbl (NNacTMaccebl Y 3NacToMepsbl);

VHRETCITE



UcKycCcTBeHHbIE
CTpouTenbHble MaTepuanbl

\ 6. BUTYMHbIe p
7. Ilak --‘ pacoYyHble MaTepuanbl;

§O03MLUOHHBbIEe MaTepuansbl ([lonMmepbeToHH!,
fnacTUkn n t.4.).

¥ 3TUX MaTepManoB YHMBepPCanbHbIMU, a, CI1-HO,
HbIMW, NCMONb3YOLLUMUCA AN HeCYLLMX
1 B CTPOUTENBLCTBE ABMNSAOTCA:

— MeTaluin4yeCckme KOHCTPYKUNN,

Kupnuny, 6eToH 1 xene3o0eToH — KUprnyHble n 6ETOHHbIE U
meﬂﬁﬁ%peTOHHble KOHCTPYKLINWK;

ﬂ@@ﬁ@s —M,El,epeBFlHHble KOHCTPYKLNW;
O le MaTepuanbl UMeT cneLmnanbHoe HasHavYeHme.
VRRLNITET



CTpowTen bHbl€ MaTepuarlibl

e KonunyecTtBo

CTROUTENBHBIX MaTepuanos orpomMHo. Kaxxabin rog

KalT HOBble oMPMbI MO UX BbIMYCKY U HOBbIE

13BRHNA MaTepunanos. OgHa 13 uenen HacToSALLEro Kypca
m TCA UX KnaccuduuympoBarTb.

’
.
\

eHMe-CBoﬁCTBa-npumeHeHMe.

e [lepBble ABa pa3agernia cXxemMbl BaXkHbl 4151 CTPOUTENbHbIX
M Mpmanoa BbIMyCKaeMbIX CTPOUTENIbHOM
[meunemombm (KMpnny, >kene3obeToHHble U3aenus,
CTPpOUTENbHbIE CMECK) OCTanbHble AN MaTtepuarnos
M@Hnypmm (MeTannbl 1 cnnaBbl) 1 OONbLLUOW XMW



CTpouTternbHbie Mma

CBoucTBa CTPOUTESIbHbIX
MaTepuarnosB

CTPOUTENbHbLIE CMECH), MOPUCTLIMMU (BETOH, KUPNUY, U3OENUA U3 KEPAMUKM,
THBIMU|(MeTann, nfiactMacchl) U NO3TOMY KaXabI MaTtepuan
neundmnyHble CBOUCTBA, KOTOPbIE 1 OnpeaensoT ero

NepeBo
nmeeT
NPUMeH

f .
Ne
n/| CeoiictBo | OnpenesieHue

HUcTnHHan
ILIOTHOCTD

2 Cpennss
IUVIOTHOCTh

3 HacbsinHas
NJOTHOCTH

Macca equHuIBI 00HbEMA B
a0COJIFOTHO IIJIOTHOM
COCTOSTHUHA

Macca equHuIB 00bEMA B
€CTECTBEHHOM COCTOSHUU
(BMecTe ¢ mopammu)

Macca equHUIBI 00beMa
IPOCYIIEHHOTO CBOOOTHO
HACBIITAHHOTO MaTepuaia

PasmepH
Dopmyiia OCTh IosicHeHus

m r/em?,
7 Kr/m>

r/em’,

Kr/m>

r/em?,

Kr/m>

m — Macca o0Opasila MaTepuara, T;
V. - 00bEM B a0COJIFOTHO HJIOTHOM
COCTOSTHHH (6e3 mop), cm®

V- 0bbeM B eCTeCTBeHHOM
COCTOSHHH (c mopamu), cm’

M - Macca oOpa3ia marepuana
VH - 00beM NpOCyIIEHHOTO
CcBOOOTHO HACKHITTAHHOTO
Marepuasa



n/n

4

CBouncTBa CTpOUTESIbHbIX
MaTepuanos

Ceoiicteo | Omnpenesienue dopmyaa Pa3mepHocTh HosicHeHust .

IMopucrocrs

BaaxHocTn

Boxonenpo
HU-
HaeMOCTh

Mopo3ocTo
HKOCTh

Crenenp
3aMOTHCHUS
o0beMa MaTepuaa
nopamu

Conepxanue BIaru

B MaTepuase o
OTHOIIIEHUIO K
Macce CyXoro
Marepuaia

CriocoOHOCTH
Marepuaiga He
MIPOITYCKaTh

BOAY IO
JAaBJICHUEM
CBoiicTBO MaTepuaia
B HACBIIIICHHOM BOJIOHM
COCTOSIHHHU HE
pa3pyLarbcs moj
IIEUCTBUEM
MHOTOKPaTHOTO
MOIIEPEMEHHOTO
3aMOpaXUBaHUS U

ANANTTOATIDOAIITIO

Y%

Wm=|(m,-m

,)/m,[.100% LA

W2,..WI12  kre/em?,
aTM

F50, ...F100 MUMKJIbI

Hn T.1.

BennunHa nop: 0T HECKOIBKUX
anrctpeM (1 A=10"°m) no
HECKOJIBKHX MM.

1’1’11 — Macca Marcpuajia B COCTOIHHUN

€CTECTBEHHOM BIIAXKHOCTH, T

1’1’12 — Macca MarcpuaJia,

BBICYILICHHOTO J0 MOCTOSTHHOU
MacCCEBI, T

W2, W4 utn - mMapku Marepuania mno
BOJIOHETIPOHUIIAEMOCTH;

2,...12 - BenuurHa OAHOCTOPOHHETO
TUAPOCTATUYECKOTO IaBJICHUS, KOTOPOE
BBIIEpKHBAET 0Opazell 6eToHa

F50, F100 - mapku matepuaia 1no
MOPO30CTOUKOCTH

1 mukm: 1 3amopakMBaHKe MPU MUHYC
15...20°C + 1 orrauBaHue B BOIE
KOMHATHOW T€MIEPATyphbI.

Marepuain BbIaEpKall UCTIBITAHUS, €CITU
MOTEPsI MPOYHOCTH

R 5-25% (st pa3HbIx MaTepuaioB), m
<0/



CBoliCcTBO

CBouncTBa CTpOUTESIbHbIX
MaTepuanos

8 IIpouHocTh

9 Teepaocrb

10 MH3HocC

RN

Onpenenenue d®opmyaa | Pasmepn IosicHeHus
OCTh

CriocoOHOCTB
Matepuaia
COTIPOTHUBIISATHCS
pa3pyLIeHHUIO MO
IEUCTBUEM
HaIpsKEHUH,
BBI3BaHHBIX
BHYTPEHHUMH U
BHEIIHUMH
BO3IEUCTBUIMU

CnocoGHOCTh
Marepuasia
COIIPOTHBIISTHCS
MPOHUKHOBEHUIO B HETO
Ipyroro oosuee
TBEPJIOTO MaTepuaa

HV

CriocoOHOCTD
Marepuasia
COIPOTHBIISTHCS
BO3JICHCTBUIO
WUCTHPAHHUSI

HB, HRC,

kH/cm?,
Kre/em?,
MIla

Mlla,
KIc/Mm?

%

R - IIpezes mpovHOCTH MPH CXKaTUH;
P - paspymaromiee ycunue, kH;
F - miomans nonepeyHoro cedeHus
CTaHIapTHOTO 00pasia, cM>;
R . -TIpezesn mpovHOCTH NpH U3rHbe;
|- paccTosiHMEe MEXly OIOpaMu, CM;
b u h - pa3mepsl monepeyHoro ceueHus
oOpa3sia, cM.
G, — Ipejiesl IPOYHOCTH METaILIa,

— YCIJIOBHBIH MpeJieN TeKyYeCTH

TBepAOCTh METAIIIOB

TBepaoCTh KAMEHHBIX MaTEpUAIOB
OIICHUBAIOT 10 IIIKaJIe TBEpAOCTH Mooca B
Oayutax ot 1 1o 10: caMblii MATKHAM — TaJIBK
(1), camprii TBepapIii — anmas (10).

1’1’11 n mz- MacCChbI o6pa3ua COOTBE€TCTBECHHO JO

U MOCJIC UCIIBITaHusd, I



CBouncTBa CTpOUTESIbHbIX

MaTepuanoB
CBolCTBO Omnpenesienune ®opmysa | Paszmepn IosicHenust
0CTh
11 TemjgompoBo CBOHCTBO Q - KonuyecTsa Tenna, [x;
AHOCThb Mareprasa Bt/Mm*°C’  a - TOMLWMHA CIos, M;
nepe1aBaTh T - BpEMS, C;

TEIUIO Yepe3

S - nnowiaab, M%;
CBOIO TOJIIIY OT tHanb, M

At - pa3HOCTb TemMneparyp,

OJITHOU o
MIOBEPXHOCTH K
IpyTor
12 TemioBoe CBoiicTBO TKJIP, 1/°C TKJ;)(P;) (TKOP) — TeMHepaTyp6HLIﬁ
Marepuaia KO3 (PUIMEHT JTUHEUHOTO (0OBEMHOIO
paciiMpeHuce neopMUpPOBaThH TKOP pacIMpeHus)
IpU U3MEHEHUU
TEMIEPaTyphbl
13 Bogonorionx CriocoOHOCTh W_- BoAOMOrMoLLeH1e No Macce,
Marepuaia A %,;
CHMC IOMIOMIATH 1 m,, - Macca HacbILEHHOTO BOAOW
YIIEPIKUBATH BOLLY maTtepuana, r;
[IPUA KOHTAKTE C HEU m, - MaccCa Cyxoro marepuarna, r,

W_ - BogonormnoLleHue no oobbemy,






