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an ¢ oMEHb MANEHbKHMH HIOIHPO-
BAHHBIMH NOPaMK («KISTEAMM» ), B
TAKMX MOPax BOIAYX HEMONBHAECH,
YTO YHEMHYMBAECT TeIUIOHIONALIN-
OHHBEIE CHRORC TR, I{Ehnu" TOTO MO P
ATOrO THIIA M30-
NHPOBAHBI OJIHH
OT JPYrux,
T APHBOAMT
CHHAEHHID
BIHTHBAHMA
BOJAB W YOYH-
WACT MOPO3OY
CTOMUMBOCTE.,

Heobxonm-
Mbhleé MEXAHHYEC-
CKM¢ CBOHCTBA
(npexne Bee
ro ConpoTHRic-
HUC JaBACHHI
M CHATHID) TaAK #e BaAXHbI INA CO-
XPAHEHHA MaTepHana B [polec-
Ce TPAHCTIOPTHPORKH, MOHTAXKA M
AKCTITYATAILMH,

{:II."-'I'I[]_'I'H_I'H‘I'i = DTHOCHTENLEHO HO-
BLIAl MaTCpHill, KOTOPLIA NPaKTH-
YECKH MO BCEM KATCTOPHAM OTBCHA-
CT BCEM NPUBEAEHHBIM TpefoRanm-
AN, ul.',:|1:.t||:|':ui_1-r|||'.|'n - KOMMEPUYECKOe
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HAZBEAHNE ]Ill'lL'II]'lII,'FI'IIHIHI"H'I-I'H Chi-
COBOIO MaTépHana Ha Gaze nopr-
NEHM LEMENTA, TPAHYIHPOBAHHO-
ro SECHaHAHPOBAHOrO IHVIHCTEpe-
Ha CO CHelHANTBHMMM AoDaRKaAMH.
ST0 MCKAIOMH
relbHO JErKnn
CTPOMTENbHBIN
MATEPHAN C OT
AUHHOR TepMO-
Maonmauuenr. O
TaAK g OTHiIH-
YACTCA M OYEHE
XOpowen  na-
POnponycKa-
men  cnocob-
HOCThID, YTO
NOTRep AN
AHAMHIL
HANLHLIX 0
l':uupn'rupm'l. kak B Poccuiickol (he-
nepauuu, Tak 1 B Pecnybnuxe Cep-
ouu (Mucturyr MMC s benrpane).
CHMOPOART XapakTepH3IYET OT-
HOCHTENbHO HW3KHM VIeNbHBIH BeC
(150-300 gr/v3) M OMeHbB HHAKHH
HU:HI]{I&H ITHCHT I'l,'[I.'II.I]]}"HJ.I-UJIIH. WoTH
(0,044-0,085 W/m®*C),
NPAKTHYECKH HE 3ABMCHT OT BITANK-

clne-

KOTOPL i

HOCTH MaTepuana. 3vadeHne napo-
npopoguMocT 0,110-0,155 mr/sr/
sex [1a, uro gaér crenam ms Cum-
!ll,“.l.'l!'l I BOAMOSKHOCT l!il‘l'l!'rhhlh"lﬁ
«anmaTbs, MaTepuan HMMECT Tak
e H XOpOolIHe IBYKOMIOMALMOH-
HEle CBORCTBA. OH MOXET CHUSHTD
rpoMKoCcTb myMa jao 40 dB, » 3asn-
CHMOCTH OT TOMUHHBL

[Monepedcunit paspea Cumnpo-
AUTA NONMCTHPONOETOHA, HA KOTO-
POM ACHO BHAHA CTPYKTYPa mMate-
pHana, NoKalaH Ha |'|I.h..'.1.

Crpykrypa CuMmnponura

'ET]'I."-“I["I.}IIIII lidk A .‘-'iﬂ.].TH.H.'It']JH'
MOPO30OVCTOHYH-
BOCTh: mocne 100 uurmop JamMopa-
HHDBAHHA 1 PpaaMOPAEIBARNA (oT
+150C po -200C), napenue TREP-
nocTn 6o neero 1,5% - 1,8%. [To

pesynbratamM  wcnwTaHni  NISF

.{'!n"t..' I BRCOKAA




RAASN CHMnponuT npuasam ca
MbIM AOATOBEYHBIM (MO 3a0CpHEa-
TePMOQHINYECKUX  XapaK
repucTika) marepuanom y Poc
cutickoit  Pegepanimmn, HMMC D
PAACH, enuucTBeHHBI aKKpejiM
TOBAHHBLIA Ha TeppuToplK PoccHn
ckoit  epepaliuM, PEKOMEHAOBA
NPHMEHEHHE MEMEHTOR CHMIIPO-

HF K}

NMHET CHCTCMBI Ha BCOCEW I't'i"["-'l!]”i'lﬂll
Poccuitckoit Penepaiimm, HavMuHaA
C Ténmoro Wra no KpafiHero cesepa

U padoHOB Crbupn.

CHMOPOTHT  MCIIOALIYETCA B
NPOHABOJICTEC PadTHYHLIX e
MenToR CHMAPONUT CHCTEMB], KaK
T3, I'L'phl.l_rl!.-:l.!H[!-I]I_IH'II'IHI!-IL' itl-'l'-'ﬂ.ll.'
HEIE MAHETH, Bnokn HAP Y k-
HEX CTEH, BIOKH JLITH HI1:~'|PI.'!|I|]!."E
NEPErOPOLOK CTEH, NEPEropojioM-
MBle CTeHHBble nanenn ¢adpuiaHo-

nnn

Iy M3roTOBMCHWAA, MOAJLY Xl danbic
MANTH, KPOBEAbHBLIE TUIHTH, MPO-
FHBOMORAPHBLIC CTCHL H ITPOTHBO
NoKapHBLe NEPErOpoAKY, CHCTEMN
OTHOMA BOMB M T

BOMLIIAA
NponuTa NITECPAaCHI HCITRT
HuaMu B Muecruryre MaTtepna-
noe ¥ KOHCTPYKUMA CTPORATENDb-
HOTO (paKynbTeTa YHUBECPCHTETA
s Benrpapge. B umucne npyrux Gmna
BCAM I KATTH

qacTh chROficTRn CHMm

HMOCCemMOBaAHA

napHoro BnuThiBanna poaw. Ha
MCITWTAHMAX CPeiHAA BLCOTA Ka-
I!I!I[.'IHI.T]IlillI-I COCTARTHMA
meHee 40 MM, MTO MPeicTARNAeT
cobolt OMeHb XOPOIHH Pe3yIbTaT
NPHHMMAA BO BHHMAHME BLICOTY
obpasuos B 200 MMm.

[ SRR i |

EI.,rH:-n;.ps.n_' WICMENTHE W .M
CTEMBI HCCMegoBaH B FIHCTHTY-
re Marepuanos u KoncTpykiumi
CTPOUTEALHOTO pakynwrera YHM-
gepcuTera n benrpape. llponefe-
ksl .']il'-'ll."|_'|-l.I-H']'IHhIL' OMMTH C ICThH]
HOCNENOBEAHNA Hial-
IPY3KH HA ICMCHTBI M CHMIpoO-

BOSIEHCTBHUA

Mt L'l-1L_|L.'."|1:~' ILTiA |‘L"i"':‘-I1.'|‘”1I.I'.:]H1|]“1
M OTHOMA BOJILHEEOr |I:.l|.'|':.'|.I hl!l[l'll]_'l.'lj-l
NPHMEHASTCA Ha POBHLIX KPOBIAX
Tak e npopenensl TECTH HA MOPO
IOVCTOMMMBOCTE ONOKOB CHMITPO-
AHTA, HAMOMHEHHBIX CBEXNUM DeTo-
HOM. Peaynsrarsl ONmTOB NpHBe-

EHbl B JIAHHOH |*.=l-H=-Ir.‘.

MOPO3OYCTOWUYMUBOCTD
BJTOKOB CMMITPOINTA
orsedanocs CHM-
XapakTepysyer  BbiCO-
MOpO3OYCTORUYHBOCTE.  Ha-
MCIILITAHMA  Ha
I-.I..'\Ilr'l‘i'l..i'hlllli.'ln|||-T|'T

Kak
I!Ip'li'l.'ll.il
Kis
npHUMep,
LHKMAX
]"'L'I Ehll'lll'l.'!.-hlil'i'.ll“l HA l]l-'l‘l HAMEHCITHH

Yk

LA
50-TH

remneparyput 01 +150C no -200,

OOHAPYHEND CHHAEHNE TBEPAOCTH
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poero Ha 1,5% - 1,8%

Ha onteTax, npoBegéHHbLIX B
HMH Apxurextypn u CrponTent
cTea PAH, CHuMOIponuT nogBeprays
50-TH  MKIaAM  3aMOPAXKHBAHHA
PRASMOPAENBAHRA ITPH TEMIICPATY
pax ot +7000C no -300C. [Ipn >roM
HUEHX HIMCHEHMA TBEPIOCTH M
EPMOHIONALIHOHHBIX CBOHCTE HE
HaOMmIo Ao,

| AEAYHEMIIME HOCTIENOBRAHA  [10-
REMEeHHA {.II"-1|'||"|-".||1[:'L B 3ECTPE
MAALBHKMX  TOrOAHMX  YCIORHAX
nposenenns B Jlaboparopun Mmare-
PHGRITOYE Muc THTY T MaTcpraaon ¢
KOHCTPYKILMH |!-l\.'=II|1-.1,=I_l..hllll.1 Vi
BCPCHTETA ]l]'lL[H[[!'ﬂ.l!-I By HHH-
ManMHA ToT hakT, yTo Gnokn Cum
NpONMTA, NpeiHaIHIeHne Ia
HAPYHHBX PacafiHbIX CTEH MHME-
HIT NOMOCTH, KOTOPRE B IIPOLECoE
CTPOMTENBECTRES HAIMOAHAKTCH CHE-
AukIM DCTOHOM, [HPHHASTO PpelllcHHC
HCNBITATE CHOCOOHOCTD ‘:H:‘-I[II."‘I!
nuTa apdexTHBno JaupnmaTe Oe
TOH OT 3aMCP3dHNH B HAMAThHOM
NEPpHone Cro sarpepilcnany.

bnoku CumMnponura ans Hapyx
HLIX CTeH NPOMIBOAATCA TOMIIN
Hof 20cs, 25cm ¢ 30cm ¢ 2 e 4
MPOIOTEHEBIME MTOMOCTAME, KOTO
F"‘-Illl.' MOTYT HMETh OHO MAH OBITh
CRBOSHLIMEKA. ,.[-'I.ll JAHHOIT HCIlsl-
raiuAa BulOpan Gnok CHMnpoaut
“SBD 257 Ero napysinie pasmepm
a0x25x19¢wm, ¢ ABYMA NPOAOALHN
MH CRKBOGHBIMH MONOCTHME PazMe
posm 14x17x19cm Kamnan

J]L‘|'h.‘.:|_ TAJHBEOH [TOAOCTEH CBE
UM OETOHOM B KOKAVID NONOCTH
IMOLCTABACH B BREAARIINN M3 CTHEP-
||l1l"-.'||1F.|I|J,|1HI.1|.1.J'Lh-l.h:“Il:‘I."I-lL':IJI"l.'jl'
HAIHAYCHN A8 AONoMHHTEIbBHON
TEILUTOMIOIHALIINE CREACTO DeToHA.
Coexufi beton zamelne ¢ 320kr/m3
alloprmanwn» nementa (mndgp CEM
1, knacc 42.5K), ¢ peuHofl cCMechio
(MaKc. pasMep aépen 3l.oMMm) 1 TE
nnoR pojgon (55°C). lemnepary-
Pa CBEACH CMCECH HENOCPENCTBCH-
HO MEpel 3anHBKOd B [.HMII!.‘I.II.'IHI
Gnoku 6mna 30°C. Becero cnenano
15 ni"-p,u OB M3 3TOrO Yyuena 9 ob
paznon HAXOMHIOCE B HOPMAMTh
HHIX AaDOPATOPHBIX YCIOBUAX
L poaayxa 2022, pnaxHocTs 60%),
d OCTANBHBME ¥ NMOMEIIENK B KW
MATHYCLRMM  HSOITHTOR W IO
FHYThBI CHCHHANIBHOMY PCANMY.



ITOT pEAXHM HMHUTHPOBAA YCAO-
BHA .,}'11r1|5||1'1 IMMK W COCTOHED HA
2 I'I;"|'ll1|'|,|.||.'-i['-:.l-.,11 JII.JI:ICII;"i".!-[HlI[LH?l'.-
CA LMKAOB: B TeMEHHE nepnnx 12
YACOR TeMIEparypa B TEMA0H3O0
AATOPE NOJULEPAMBATACL HA e
a cnenyroupe 12 Yacon Temrepa-
rypa nojglepuBanace Ha -12°(
I:,‘.Iﬁl,'ul,“l_ld GBI MOMEIIEHL B HI0-
-'r:-::nrl m_*jll.:q.'l'li_‘_i]_'[q.“:Hl._'ltrtu MO E
IAMBEM B WX nonocti betona, G
HEeNBI NPEAYNpeRicHud  3aMep-
saHua ceexero Gerona (yro, bes
COMHCHMA IIF'I'UIIII:'IlI[-'Il'I OBl BECh-
Ma OMCTpo Ha -26°C), nepey nome-
[HeHHEM B NINIATOP REPXHEH W

HHAHEN ] I.:ll'lﬂlll.-[ OTBCPCTHA Gno-
KHOB 3AKPRTHL 1T FTHHAMMKH CTHPHD

-r-ﬂ--..lg'mﬂl"l-‘

e

g
—Saris -

"'l"'l_l

\ \Bagaasi

nopa rOAUTMEOR SCM.

Rpome ¥TOTD HArOTORNE-
Hihl OeTOHHLIE E Y1 '|1.11-:'-l||.'|.'.'tl"-!
15x15x15cm € uennmd Oonpenene-
HH#H |1|f;|'|-_'l:_|r-. T Ol JLABrCH MO
(knmacca) Mcnonbayemoro OeToHa.
KyOn noseuensl B BOAY TEMNCpa
ryput 20£2°C. Bee obOpasum (Omo
Ki, MOMEUCHHBC B HOPMadbHBIC
||.l;1_:|-|,1|_1-.hl|'i|,'-|,1II!I|I1.' !l.'n._':l':'I'H;hII. I:'-I.ill.1l-i||,
NOABEPTHYTHE TMKTHYECKOM  3d-
MOpasHBAHND, DeTOHHbIE KyOnl,
HAXONMBIIMECH B BOME ) MOCEA0BA
fnt nocne 7, 14 n 28 nuen.

B kauecrBe mMepe YCTOHMHBOCH
Ha JACHCTBHC HHM3IKHX TeMOeparyp

repaoMa VIAITHOHHOM CINOCODHD
cTi Gnoxkos CHMIPONMTA NPHHATA
pa THHLEA MEKTY TRCPHOCTHMM TR
ARNCHHEM B YCIOBHAX PA3HMX pe-
wuMmob. Pesyaprarnl JaAHHOTO 3KC
nepeMenTa nokasansl 8 Tabmme 1.
Hanuple peaynuTarTil MpeiCcTananR
0T CODON Cpeanne BeNHYMHLL, N0
AVHEHHBIC MOCAC MCCIERORAIHKA 3

ntipa LLOR

Tabnuua 1 Teépnocrs obpasios
IPH JABICHHHHA HHX (B MITa)

Bpemsa 7 nueitld nHei 28 pHen

21



Tun uﬁ|m'1.|1.|.
‘SBD 25 Blok 1) 18,8; 21,3; 27,2
“SBD 25" Blok 2) 9.9; 18.6; 24,8

[Mpumeswanme: 1) B bnokw zanmt
cpexkun Geron, Gea pobapok. Ha
XOAHANCH Ha Temnepatype 20+2°0
NpH BAaKHOCTH 6%,

2) B Gnoky 3anuT ceexuit Geton,
Oes pobapok, Haxogunuck Ha Tem
neparype or -26 go -12°C.

Cornacuo peayibTaTaM HCnbITa
HUI DetouHbpx Kybhoro knacc be-
roHa C35/45 (B COOTRETCTBUM CO
cranjaprom EN206).

bBeroHnbie kyOn (a=15cm)

37.6; 42.8; 48.6.

JARIMTHONMEHME

[IpH MCNRTAHKK MaTEpHana Ha
MOPO3IOYCTONYMMBOCTE IOKA3AHO,
yro ok CHMIponnT, CHaDHEN -
HBE AONMOVITHATCABH BIMM BRI -
aM CTHPpONOpa npeacranin-
wr coboi pecsma addexrnrnyio
FePMONIOAAIHOHHY K oDIMIoR
ky. He cMoOTpa Ha To, 4T0 0Opasib
OBIIM NOABEPIHY TH BO3NCHCTBHIY
OYEHB HH3AKHX IL'.\'IIlL’lT.II :n.'l'l‘ l:_."n-‘[l..'.rh-
ny -26 n -12°C), ceexui beTon He
samepaan. bonee Toro, cpasnuBan
PE3YALTATH MCIBITAHMM HA TBEP-
SO T I!II"I:i NABRTCHHH L :I!I.".-‘EII|1[1|'II'II
DNOKOB, HAXONMBLIMXCA B HOP-
MaNbHLIX YCNOBHAX C PE3yNbTaTa-
MM MCIMTAMHA ONOKOB, NOLBEPT-
IHXCA 3AMOPLAKHBAHMIO, MOMCM
MPUATH K BBIBOMAY, 9TO Pasiuia
MEeHeS O MIACMOM, CCNH ]I]_'FI1IIH (N
B0 BHUMAHHE 3IKCTPEMATbHLIA
pexuM axcnepumMenTa. llocne 7
AHEH OTMeYeHa pasHnia 47%, no-
cne 14 pren 13%, a nocne 28 nHeR
BOEeTO 9%,

Ha base npuBeféHHBIX peaynbTa
FOB, 3 TAK e NPMHMMAA BO BHMMA-
HUE Pe3yNbTaThl APYTHX 3KCNCpH-
MEHTOR, MPOBEAEHHBX C MATCPH
oM {_:Il.\'Il.IEHIfIIIl MOBMHO CHCNAT
BHBOJ O TOM, 410 CHMnponur -
NATEHTOBAHHLIA NerKOATPeraTHEIA
DeToH Ha Oa3ze LEMEHTA MapKH
[Moprnana, rpaHyn 3KCHaHOHPO-
BAHHOTO MOAHCTHPEHA CO Cheln
ANBHBIMH JOGABKAMM, NpPeNcTan-
naeT cobofl MaTepHal, NONHOCThID
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OTBCHAKMIMA BBICOKHM i]ui'mu.'n
HHAM, KOTOPLIC NPCLABTAKTOA K
|,'|:'||1l1-|_'_-|.:||_';|511|.1.'-.1 |g'i‘lllﬂ][-:l.l.=l:-l:[|;:1I!-H
HBM 1 NAPOTPOITYCKAKILIIHM MATE-
pHanam

Marepuan xapakTepMayOT OTHO
CHTENBHO HHIKHA VIEeNbHBLIA BeC,
BRICOKME TEPMOMIOIATIHOHHBIC TO-
KasamTein ¥ BhlCOKAH MOPOI0YCTOM
YUBOCTD., [JaHHB I MATCPHAT MOMKET
PazmimHBLN
MHAYCTPHATBHBIX,
HHABE, CNOPTHBHBIX, CEMRCKHX W

HOINMONBIOBATBLH  JLTH

KOHCT |'|-'f.'l-.IL|-I|.!

Ap. THIOB ODLCKTOR

Kpome Toro, CMMIIPOAUT HMeeT
PASYMHYIO W BRITOJIHY IO LIEHY. llpn
HHUMAA BO BHUMAHHNE BCE BLIIIE
HAMOWEHHDE ABTOPH MaNMW OROH
YATENLHYH MTOEMTHEHYHRY OLCHKY
AaHHOMY MaTepHany: no CBOHM
KadecTRam LHMIpPOnMT (§T% YCITOB
HO JACHYEHBAET MECTO B PALY CO
BPEMEHHBIX | IMPOMTENTBHRIX Malc
|1|:|_:| 100 ¢ '-.n'|'l|'-1l:ll.'l! e MEeKTHROM
NANBHEWIIETD PASBHTHA H YCOBCP
IMEHCTRORAH A L]




