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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

MATEPUAIBI U USOEJINA CTPOUTEJIbHbLIE

OnpepeneHue pacyeTHbIX 3Ha4eHUN TennodU3nvYecKUX XxapakTepucTuk

Building materials and products. Determination of design thermal value

Ilata BBeaeHna — 2012—07—01

1 O6nactb NpMeHeHUA

HacTosawmnn ctTaHgapT pacnpocTpaHAeTCa Ha CTPOUTENbHbIE MaTepuansl U U3aenna 1 yctaHaBnUBaeT
MeToabl onpeaeneHns pacyeTHbIX 3HaYeHUN TeNNoPU3INYECKUX XapaKTeEPUCTUK, a TakkKe npaBuna nepecyeTa
3HAYeHUWN yKaszaHHbIX XapakTepUCTUK, NONYYEHHbIX MNP OAHUX YCNOBUSIX, B 3HAYEHUSA, AEUCTBUTENbHLIE NPK
OPYrMX yCcnoBUaX npumeHeHusa martepuanoB. MeTtoabl, NnpuBegeHHble B HACTOALWLEM cTaHaapTe, AEUCTBU-
TenbHbI ANSA pacyeTHbIX TeMnepaTtyp okpyxatouwen cpeabl o1 0 °C go nntoc 60 °C.

2 HopMaTuBHbIE CCbINKN

B HacTodleM cTaHOgapTe NCNONb30BaHbl CChINKX Ha cneayrolwne ctaHaapThl:

[[OCT 8.207/—76 [ocypapcTBeHHas cuctema obecnevyeHust eMHCTBA U3MepeHni. Ipamble namepe-
HAS ¢ MHOTOKpaTHbIMW HAabNOAeHUSIMA

[OCT 7076—99 Matepuanbl n nsgenusa ctpoutensHble. Metoa onpeaeneHnsa TenNnNonNpoBOAHOCTU U
TEPMUYECKOTO CONPOTUBNEHUSA NPU CTALLMOHAPHOM TEMNMOBOM peEXMME

[OCT 17177—94 MaTtepuanbl 1 U30ena CTpoUTENbHBIE Tenon3onaunoHHble. MeToadbl UCNbITAHUN

[OCT 24816—81 Martepuansbl ctpoutensHble. Metoa onpeageneHnss copbLUMOHHON BNaXXHOCTU

[OCT 25898—83 MaTtepuanbl 1 U3genusa crtpoutenbHble. Metoabl onpeaeneHnUs ConpoTUBIEHUS
naponpoHULaHUIo

[TpumedvaHwne—Ilpn NnoNb3oBaHMM HACTOSALWMM CTAHOAPTOM LENecoodpasHo NpoBEPUTb AENCTBUE CCbINMOM-
HbIX CTaHAAPTOB B MHPOPMALUMOHHON CUCTEME OOLEro nonb3oBaHns — Ha ouumanbHomM cante PegepanbHOro areHT-
CTBa NO TEXHUYECKOMY PEryrMPOBaHUIO U METPONOIMU UM NO EXEerogHo n3gaBaeMmomMmy MHPOPMAaUNOHHOMY yKasartento
«HaunoHanbHbIe CTAHAAPTLI», KOTOPLIXN ONYyBINMKOBaH Mo COCTOSIHUIO HA 1 AHBaPs TEKYLLEro roaa, U rno COOTBETCTBYIIOLLUM
MHOPMALWOHHBIM yKasaTtensam, onybnmkoBaHHbIM B TEKYLWEM roay. Ecnn cebinovHbiv cTaHaapT 3aMeHeH (M3MEHEH), TO
Npu NMornb30BaHUM HACTOSILLMM CTAHAAPTOM CrneayeT PyYKOBOACTBOBATLCS 3aMEHAOWMM (M3MEHEHHBIM) cTaHgapToM. Ecnn
CCbINMOYHbIV CTAHAAPT OTMEHEH De3 3aMeHbl, TO NONMOXEeHME, B KOTOPOM aHa CCbINKa HA HEro, MPUMEHSIETCH B HaCTU, He 3a-

TparnBatoLeEn 3Ty CCbINKY.

3 TepMuUHBLI, onpepeneHnsa, 0603Ha4YeHUA U eAUHNL LI U3MEpPeHUA

3.1 TepMUHbI U onpeneneHus

B HacTodAlweM cTaHgapTe NpUMeHeHbl cneayoLlme TepMUHbl C COOTBETCTBYHOLLIMMU onpeaeneHnusaMin:

3.1.1 pac4eTHbIN K03 dULUEeHT TennonpoBoAHOCTU (pacyeTHaaA TennonpoBoAHOCTL): Tenno-
MPOBOAHOCTb CTPOUTENILHOIO MaTepuana B KOHKPETHBLIX YCNOBUAX 3KCriyaTauuM B COCTaBe KOHCTPYKLMN
30aHNSA, KOTOPbIE MOTYT paccMaTpuBaTbLCA B KA4eCcTBe TUMOBLIX YCIIOBWUI aKcnyaTaLnu.

3.1.2 pacyeTHbIn KO3 ¢ULUEHT naponpoHULaeMocTU (pacyeTHasi NaponpoOHULAeMOCTb):
[laponpoHMLaeMoCTb CTPOUTENbHOrO MaTepuarnia B KOHKPETHbIX YCIOBUSAX 3Kcnjlyataumm B cocTaBe
KOHCTPYKLUMK 30aHUA, KOTOPbIE MOIYT paccMaTpuBaTbCA B Ka4YecTBe TUMOBLIX YCIIOBUIA SKCMyaTauni.

U3paHune odbmumnanbHoe
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3.1.3 akcnnyaTauMoHHas BNaXHOCTb (pacyeTHasa BnaxHocTb A unu b): BnaXHocTb CTpOUTENbHO-
ro MaTepuana B KOHKPEeTHbIX YCITOBUAX 3KCnnyaTauum B COCTaBe KOHCTPYKLWKM 30aHUSA, KOTOpPbIe MOTYT pac-
cMaTpMBaTbCH B KAYeCTBE TUMOBbLIX YCITOBWUIA 3KcnyaTauun.

3.2 Obo3HayeHNAaA U eANHULBLI U3MepeHUus
YcnoBHble 0603HaYeHUs XapakTepucTUK U eQUHULIBI UX U3MepeHns NpueeaeHsl B Tadbnuue 1.

Tabnwuya 1 — Obo3HavyeHnsa n eguHNLbl U3MEPEHUS

EanHuua
Obo3HaveHus [TapameTp ARIL
N3MEPEHUA
Fr [Tonpaeka K KO3PUUNEHTY TENNONPOBOAHOCTN B 3aBUCUMOCTU OT TEMNEPATYpPHLI —
T TepmognHamuyeckas Temnepartypa K
— 1
f+ KoathPurnumeHT BnuaHusa TemnepaTtypsl K
w BrnaxHocTb matepunana rno macce %
A KoadhpuumeHT TennonpoBoAHOCTU (TENMONPOBOAHOCTD) Br/(m- °C)
vl Koadhd@PunumeHT naponpoHnLaemMocT CTPOUTENBHOINo Mmartepumana Mr/(m -4 - [1a)
P [MNoTHOCTB Kr/m3
m Macca obpasua KI

4 OnpepeneHue pacyeTHOM TeNNONpoBOAHOCTM MaTepuana

4.1 O6wme nonoxeHus

TennonpoBOAHOCTb CYXUX U BNaXHbIX obpa3yoB Mmatepunana namepsitot no NOCT 7076 npu cpegHen
TemMnepartype obpasua (25 + 1) °C [(298 + 1) K].

N3amepeHns TennonpoBoAHOCTM 0DpasLoB MaTepmana B CyXOM COCTOSHUN NPOBOOAT NPU BNAXHOCTN,
ONMN3KON K BNAXXKHOCTW NPU YCNOBUAX SKCNyaTauum A, U Npuv BNaXXHOCTU, DNM3KON K BNaXKHOCTM NPU YCINOBUSAX
akcnnyaTtauum b.

4.2 lNMoarotoBKka o6pa3LOB K UCNBLITAHUIO

3mepeHna TennonpoBoAHOCTU NPOBOAAT Ha NATU obpasuax, oTobpaHHbIX OT NATU NapTUA KOHKPETHON
MapKu MaTtepuana unm nsgennsa (no ogHomy obpasuy oT naptum). MamepeHusa TennonpoBOaHOCTU KaXKaoro
obpasya NpoBOAAT B CYXOM COCTOSSHUM U NPU ABYX 3HAYEHUAX BMTAXKHOCTMW.

Ecnun pasmep nop, pakoBUH U MHOPOAHBLIX BKNOYEeHUA B MaTepuane He npesbiwaeT 0,1 TONWMHBI
obpasua, gonyckaeTcs NpoBOAUTL UCNBITaHMSA Ha obpasyax TonwmHon 20—30 mm. na TpyaHoyBRaXKHAe-
MBEIX MaTepuanoB (MaTepuarnsbl C 3aKpbITOU MENKONOPUCTON CTPYKTYPOW, HANpUMep, 3KCTPY3UOHHBLIN NeHOoMNo-
NUCTUPON) AonyckaeTcs NpoBOAUTbL UCMBITAHUA Ha obpasuax TONWKUHOU Ao 5 MM, cobnogas TpedboBaHUA K
OQHOPOOHOCTU CTPYKTYPLI MaTepuana, npusegeHHble Bblile. TonNwuHy obpasua cneayer UsMepdaTb Mo
[OCT 17177.

OT0bBpaHHbIe 0Bpa3Lbl BbICYLLIXBAKT A0 NOCTOSAHHOW MacChl NpU TeMnepaTtype, ykasaHHON B HOpMaTUB-
HOM OOKYMEHTE Ha AaHHbLIN MaTepuarn, Unn B cootTBeTcTBMU ¢ TpeboBaHuammn FOCT 17177. Obpasel, cunTa-
0T BbICYLLUEHHLIM 40 MOCTOAHHOW MaccChl, eCl pacXoXaeHUd MeXxay pesynbTataMmu AByX nocnegoBaTteNbHbIX
B3BeLWIMBaHUK He OyayT npeBbiwaTh 0,5 %, Npy 3TOM BpeMS CYLLUKN AOIMKHO ObITb He MeHee 0,5 Y. [10 oKkoH4a-
HUAM CYLLIKU orpeaensoT Maccy my; N TennonpoBOAHOCTb Ay; KaXaoro obpasLa B CyXoM COCTOAHUMN.

4.3 OnpepeneHue 3KkcnnyaTalMOHHOW BNaXHOCTU Martepuana

3Ha4YeHna aKkcnnyaTaLlMoHHOU BNaXKHOCTU UCccneayemMoro matepuana ang ycnosun skcnnyatauMmm Aun b
crnegyet nNpuMHUMaTh NO 3HAYEHUAM BNaXKHOCTU aHanormyHoro Mmatepumana, npuseaeHHbIM B npunoXeHun A.
[1on 3TOM cnegyeT yduThiBaTh crieayowne ycnoBus:

- €CN onpeaeneHHoe no NpUNoXeHuo A 3HadeHne skcnnyaTauMoHHOW BNa)XHOCTU MaTepuana ans
YCNOBUW 3Kcnyatauum A okasanocb MeHblue, YeM 3HavyeHune copObuUMOHHOM BNaXXHOCTU MaTepuana npwu
OTHOCUTEeNbHOW BNaxHOCTU Bo3gyxa 80 %, TO B KayecTBe 3kcnnyaTauuoHHOW BNaXXHOCTU MaTepuana gngd
YCNOBWUW aKkcnnyaTtauum A cnegyeTt npuHMMaTh 3Ha4YeHUe COpObLUMOHHOW BNAXKHOCTM MaTepuana npnu OTHOCHK-
TeNnbHOW BNa)XHOCTU Bo3ayxa 80 %;

2
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- eCNnn onpegeneHHoe No NpUNoXeHu A 3HayvyeHUe akcnnyaTauuMoHHOW BNaXXHOCTU MaTepuana ans
YCNOBWUW aKkcnnyaTtaumm b okazanocb MeHblle 3Ha4YeHUs1 COPpOLMOHHOW BNAXKHOCTU MaTepuana npru OTHOCK-
TeNbHOW BNa)XXHOCTU Bo3ayxa 97 %, TO B KayecTBe aKkcnnyaTtauMoHHOM BNaXXHOCTU MaTepuana ans ycroBui
akcnnyartaumm A cnegyet NnpUHUMaTh 3Ha4vYeHne CoOpOLMOHHOW BRaXKHOCTM MaTepuana npu OTHOCUTENLHOW
BraXkHoOCTU Bo3ayxa 97 %.

CopbUMOHHYIO BNa)XXHOCTb MaTtepuana unu nagenusa onpegenstot no NOCT 24816. CTtaTUCTUYECKYHO
obpaboTKy pesynbTaTtoB naMmepeHus BeinonHaAT No FOCT 8.207 npu agosBeputenbHon BepoaTHocTM 0,95 ans
HOPManbHOro pacnpegeneHns pe3ynbTaTtoB U3MepeHn. HenucKkniovYeHHYI cucTeMaTUYeCcKyo NorpeLllHoCTb
cCpeACTB U3MepeHUn crnegyeT NpUHUMAaTL PaBHOU He MeHee 3 Y% TeKyLllero sHadeHusa TenionpoBOAHOCTH.

4.4 YBnaxHeHue obpa3uoB mMaTtepuana

4.4.1 [Ana kaxagoro obpasua matepuana paccymMTbiBaOT Maccy, 40 KOTOPOW ero cneayeTt yBNaXXHUTh,
YTOObI MONYYNTb 3HAYEHUSA BNaXXHOCTU, COOTBETCTBYIOLLME YCNOBUAM akcnnyataumm A nnu b:

Ma; = Mo (1+ 0,01wy); (1)
mg; = mg; (1 + 0,01wpg). (2)

4.4.2 YBNaxHeHUe NpoBOASIT HAa YyCTaHOBKaX, obecnevumBaroLLnMX NPUHYAUTENbHOE HackIWeHne obpas-
LUa BOASAHBLIM NMapoM UM KanenbHO-BO3AYLUHOW CMecbio. He gonyckaeTcda NPOBOANTL YBIaXHEeHWe Kanenb-
HO-BO3OYLLUHOW CMEChIO TENNMOU3ONALMOHHBIX MaTepuanoB Ha OCHOBE MMUHepalribHOro BOJOKHA.

YBNaxHeHWe obpasLa napomMm NpoBOAAT, HE AOMYCKasa ero Harpeesa A0 TeMnepaTtypbl, Bbille KOTOPOW
NPOUCXOANT AecTpyKUua obpasua. [Nap nnu KkanenbHO-BO3ayLIHad CMeChb AOMMKHbI MPOHU3bLIBATL (HE OMBbI-
BaTb) obpaselL,.

4.4.3 YBnaxHeHne obpasLoB AONyCcKaeTcs NpOBOAUTL HA YCTAHOBKE, ONMUCAHHOW HUXKE.

Obpasey NNOTHO yCTaHaBMUBAOT B NPAMOYIronbHbIA Kopod Ha ceTky. Kopob 3akpbiBatoT KPbILLKOW C
noacoeaMHEeHHbIM K HeM oTcacbliBaOLLUM LWIAHIOM Mnblfiecoca. B Kopob ¢ NpOTUBONONOXKHOIO KOHLA B TeYe-
HUe HecKoNTbKMX MUHYT (0T 2 ao 10) nogaloT npu padoTarlleM nblfiecoce nap UM KanenbHO-BO3AYLUHYIO
CMecCb. 3aTemM obpasel, oxna)xaatT Npy KOMHATHOW TeMnepaTtype 1 B3BewmnBaroT. [Npoueaypy HacblLEHUS
MOBTOPSAIOT, NOBOpavmMBasi obpasel, Kaabln pas Apyron NoBEpPXHOCTLIC, A0 TEX NMOP, NoKa He dyaeT AOCTUTHY-
Ta BNaXXHOCTb NO Macce B UHTepBane mexay 0,7 Wa g 1,3 Wa B [loche gocTuXXeHnd 3agaHHOW BNa*XHOCTW
obpaseL noMelatoT B repMeTUYHbIN NakeT U YKNaabiBaloT rOpU3OHTANBHO Ha NMOCKYH NOBEPXHOCTbL. EXe-
YacHO B TeveHKe 4 4 obpasel, nepeBopavnBatoT, 3aTeEM YCTaHABMUBAKOT BEPTUKANBHO (Ha pebpo) 1 BblAEPKK-
BalOT A0 NpoBedeHUs UCNbITaHUK No onpeaeneHuio TennonpoBOO4HOCTN:

- He MeHee 2 cyT — obpasubl N3 MaTepmana Ha OCHOBE MUHEpPanbHOro BONOKHA;

- He MeHee 14 cyT — obpasLbl U3 APYrMX CTPOUTENbHbLIX MaTepuanos, B TOM YNCIe N3roTOBMIEHHbIX U3
neHonnacTa U NeHokay4vyka.

4.5 U3mepeHUue TennonpoBOoAHOCTI

TennonpoBOAHOCTb CYXUX A, W YBIaXXHEHHbIX 0bpasLoB MaTepuana i ; onpeaensatoT npu rpagueHTe
TeMmnepartypbl B cbpasLe He bonee 1 rpaa/cm, 3a UCKNtoUYeHnemM obpasLI/oB TONLWUHOU MeHee 20 MM, ANA KOTO-
PbIX rpaguveHT TemnepaTypbl gonyckaetcsi Ao 2 rpaa/cm. o npoBeaeHUst M3MepeHUin UCNOoNb3yeMbliA
Ons onpegeneHns TennonpoBoAHOCTU NPUOOP Ao0MKeH BbITh BbiBeAEH Ha 3adaHHLIA PEXKUM UCMBbITAHUN NPU
3arpy>XeHHom B Hero obpasue matepuana, aHanorMyHore uccnegyemomy. BnaxHeln obpasel, B3BeLUUBAIOT
nepea nomMmeLleHrem B Npudbop HezamMmeanmuTensHO nocne NpoBeaeHUs NU3MepeHns.

dakTnyecKkyto BNaXXHOCTb obpasLa 4o ucnbitTaHua w, ;, % No macce, onpeaensaioT no opmyne

w, ; =100(m,, ; —mq ;)img ; (3)
nocne UChbITaHna W, ;, 7 No Macce, — Mo opmMyne
w, ; =100(m, ; —mqy f-)/mog ;- (4)

3HayeHue BraXkHOCTU W, ;, NMpU KoTopoin Bbina onpeaeneHa TennonpoBoaHOCTb 06pasLia, BbIYUCSAIT
Kak cpeHeapudmMeTMyecKkoe 3Ha4eHne BNaXKHOCTU 40 1 nocre NpoBeaeHnsa namepeHnii no doopmyrne

We ; = 0,9(W, i+ w ;) (5)

[ns ymeHbLIEHNUA NOTEPU BNark B npouecce U3MepeHns TENONPoBOAHOCTM obpasel, A0/MKEH ObITh
MNOKPLIT MaTepmnanomMm ¢ HU3KOW TennonpoBOAHOCTbIO (Hanpumep, TeKCTONMUT, NONU3TUMNEH, NONMUMNPONUNIEH,
OprcTekno Unu apyrue aHanorndHele matepuansl). MMIamepeHua cHMTaoT yaAOBNEeTBOPUTENBHBIMA, €CIN CHU-
XeHUe BrnaXXHoCTn obpasua 3a BpemMst uamepeHuin He npesbicnno 10 %.
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4.6 ObpaboTKa pe3ynbTatoB U3SMepeHUN

PaccunTblBaloT cpegHeapudpMeTUdecKoe 3Ha4YeHUe TennonpoBoaHOCTM 00pasL 0B MaTepuana B CyXom
COCTOAHUU Ag, BT/(M - K), no dpopmyne

> (6)
?\0 — 0,22 ?\‘Of :
1

Ona kaxgoro obpasua BbIYUCNAKT TENNONPOBOAHOCTL NPU 3HAYEHUU BNAXXKHOCTWU, COOTBETCTBYOLLEN
YCNOBMAM 3KkcnnyaTauum A 1 b, no popmynam:

i = 2oit Qg — 29 IWAIW; (7)
Mgi = it (hgi — Aoj WR/We; - (8)

PaccuuTbiBatoT cpegHeapudpmMeTnieckoe n3amepeHHoe 3Ha4yeHne TensionpoBoAHOCTU A, PE3YNbTaToB
NATU USMEPEHNIN ANAa YCNOBUKM akcnnyaTaunm A n b:

5
(9)
s A= 0,2) hai;
1

O (10)
s 5= 0,2 Ag .
1

4.7 MepecyeT 3HaAYEeHUN TeNNONPOBOAHOCTU Ha TeMNnepaTypy, NpU KOTOPOW NPUHUMAIOTCA
pacyeTHble 3Ha4YeHUA

[lonpaBky K KO3 PULMEHTY TEMITONPOBOAHOCTN NO TemMnepaType F+onpeaenatoT no gopmyne
FT=1+fT(T2_T1)’ (11)

rae fr — koapduLMeHT BNNAHNA TeMmnepaTypbl;
T, — TemnepaTypa, Npn KOTOPOW NPOBOANITIOCE N3MepeHne TeNNonpoBOAHOCTH, K;
I, — TemMmnepartypa, Npu KOTOPOU NMPUHMUMAIDTCA pacyeTHble 3Ha4eHna TennonposogHocTu, K.
KoadbduumneHT BNuaHna TemnepaTypbl npuHuMatoT pasHeiM 0,0025 K- 1 unu onpegenart akcnepumMeH-
TanbHO MPWU MPOBeAEeHUN U3MEPEHUN TennonpoBOAHOCTU MaTepuana npu pasnuiHou TemnepaTtype no
[OCT 7076.
Pac4yeTHble 3Ha4YeHUA TENNONPOBOAHOCTU MaTepuana npu ycnoBusax akcnnyataumm n A 1 B onpegeng-
10T No popMynam:

M= Mpa AFTS (12)
M = M BET (13)

4.8 OkpyrneHue pac4yeTHbIX 3Ha4eHUU TeNNOoNpPoOBOAHOCTU

Pac4yeTHble 3Ha4YeHUs1 TeNNONPOBOAHOCTU MaTepuana OKpPyrndaloT cornacHo npuesedeHHbIM HKe rnpa-
BUNAM:

ans rennonpoBogHocTu A, B1/(m - K):

- ecnn A < 0,08, To 3asdABNEHHOE 3HAYEHUE OKPYrNsAOT A0 bnvkanwero 6onblero Yncna ¢ TOUHOCTbIo A0
0,001 B1/(m - K);

-ecnn 0,08 <A <£0,20, To 3a9BNEHHOE 3HAYEHMNEe OKPYINA0T A0 bnuKaunwero 6onsbLuero 3Ha4eHUsA ¢ Tou-
HocTbo Ao 0,005 B1/(m - K);

-ecnn 0,20 < A <£2,00, To 3as9BNeHHOE 3HAYeHUEe OKPYrnsawT A0 dnmkanwero 0onbLWero Ynmcna ¢ Tou-
HocTblo Ao 0,01 BT/(m - K);

-ecnn 2,00 < X, TO 3a9BNEeHHOE 3HaYeHWUe OKpYrNsaoT Ao bnvkanwero 6onbllero 3Ha4yeHUs ¢ TOYHOCTLIO
0o 0,1 B1/(m - K).

5 OnpepeneHue pacyeTHOW NaponpPoHULLAeMOCTN MaTepuana

Pac4yeTHOe 3HaveHne naponpoHuuaemMmoct matepmana onpegensotT no OCT 25898.
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QKCI'IﬂyaTaLIMOHHaFI BINaXHOCTb MaTepUnUanoB NPpU YCNOBUAX SKCNNYyaTalUN Aub

Tadbnwuwua A.1

MaTtepuanb! (KOHCTPYKLIUK)

JKCnnyaTtayumMoHHAasa BNAXHOCTb
MaTepuanos w, % No macce, npu
YCNOBUAX 3KCNNnyaTauuu

A b
1 lNenononunctnpon Zz 10
2 [1eHONnoONNCTUPON 3KCTPY3NOHHbLIN Zz 3
3 [lleHononnypertaH 2 5
4 [1lnnTtbl n3 pesonbHo-peHondhopmMmanbaernaHoro neHonnacTa 5 20
5 TNepnutonnacTtdbeToH 2 3
6 Tennous3onsaAuMOHHbIE M3OeNnsa N3 BCNEHEHHOINO0 CUHTETUYECKOro Kaydyka

«Aspodoneke» 5 15
7 TennonsonaunoHHblE W34enusa  n3 BCMNEHEHHOrO0 CUHTETUYECKOro Kaydyka

«K doneke» 0 0
8 MaTtbl n NNnTbl N3 MMHEpPAarbHOW BaTbl (HA OCHOBE KAMEHHOIO BONOKHA U WWTanerb-

HOro CTEKIOBOMNOKHA) 2 5
O [leHOCTEKNO NN ra3ocTekno 1 2
10 TnuTel apeBEeCHO-BONOKHUCTLIE U OPEBECHO-CTPYXEYHbIe 10 12
11 TnuTbl dmnbponutoBble N apboNUT HaA NopTNaHALEMEHTE 10 15
12 [1nNnTbl KAMBILLNTOBLIE 10 15
13 TlnuTbl TOpMSAHLbIE TEMNMOUIONALNOHHBLIE 15 20
14 [Nakns I 12
15 [1lnuTbl HA OCHOBE TUnca 4 6
16 JlncTbl rmncoBble OOWMBOYHLIE (CyXas LUTYKATYPKA) 4 6
17 Vapenusa na BCrny4eHHoro nepnmta Ha BUTyYMHOM CBA3YIOLLLEM 1 2
18 [ paBun KepamanTOBLIN Zz 3
19 ['paBun WYHMM3NTOBLIV 2 4
20 llebeHb n3 4OMEHHOro wnaka 2 3
21 WebeHb Wunakonem3oBbi U arnonopuToOBbIN Zz 3
22 lllebeHb n Necok n3 BCNy4YeHHOro nepnura 5 10
23 BepMukynut BCNy4YeHHbIN 1 3
24 [lecok ans cTpouTernbHbIX paboT 1 2z
25 LlemeHTHO-NakoBbIN pacTBOP Zz 4
26 LlemeHTHO-NepnuTOBLIN pacTBOP I 12
27 [vnconepnutoBbIN PacTBOp 10 15
28 [lopn3oBaHHbLIN TMNCONEPNNTOBLIN PACTBOP s 10
29 TydobeToH 7 10
30 Mem3obeToH 4 6
31 beToH Ha BynkaHn4ecKkom Lunake I 10
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OkonyaHue mabnuubsi A. T

MaTtepuanb! (KOHCTPYKLIUK)

JKCnNyaTaumMoHHANA BNAXHOCTb
MaTepuanos w, % No macce, npu
YCNOBUAX 3KCNNnyaTaumu

A b
32 Kepam3nTobeToH Ha Kepam3nTOBOM MECKe U KepamMm3nToneHobeToH 5 10
33 Kepam3nTobeToH Ha KBapueBOM NECKE C Mopu3aunen 4 8
34 Kepam3anTobeToH HA NePnNMTOBOM NECKEe O 13
35 WyHrnantobeToH 4 7
36 [NlepnntobeToH 10 15
37 Lnakonem3obeToH (TEPMO3UTODETOH) 5 8
38 LLnakonemaoneHo- 1 Wwnakonemaora3obeToH 3 11
39 beToH Ha OMEHHbIX rPaHyNMMPOBaHHbIX LUNaKax 5 S,
40 ArnonopnTtoBeToH N BETOH Ha TONNUBHLIX (KOTENbHbLIX) Wakax 5 8
41 beToOH Ha 30NbHOM rpaBuUN 5 3
42 BepmunkynntobeToH 8 13
43 TMonuctnponbeToH 4 8
44 [a30- n neHODEeTOoOH, razo- u NeHOCUNUuKaT 8 12
45 [a30- n neHo3onobeToH 15 22
46 KupnvvHasa knagka m3 CnfoWHOro Kupnuya rmuuHAHOro OBbIKHOBEHHOIO Ha ue-
MEHTHO-NeCYaHoM pacTBope 1 2
47 KvpnuyHas knagka n3 CnnowHOro KMpnuyda rmmHAHOro 0ObIKHOBEHHOIO Ha LUe-
MEHTHO-LLIMAaKOBOM pacTBope 1,5 3
48 Kupnv4vHasa knagka mv3 CniowHOro KMpnuya rmuHAHOro OBbIKHOBEHHOIO Ha Ue-
MEHTHO-NEPSIMTOBOM pacTBope 2 4
49 KupnunyHas knagka ma cnnowHoro Kupnmya CUmMkaTHoro Ha ueMeHTHO-NecHaHom
pacTBoOpE Z 4
50 KupnunyHas Knagka ua CrnowHoOro Knpnuya TpenernbHOro Ha UeMeHTHO-NMecYaHOM
pacTBope 2z 4
51 KupnnyHasa knagka va cnnowHOro Knpnuya WnakoBoro Ha UeMeHTHO-MecYaHoM
pacTBope 1,5 3
52 KupnudHas knagka w3 KepamMu4iecKoro nycToTHOrO Kupnuda nnoTHOCTbIO
1400 kr M3 (6pyTTO) HA LEMEHTHO-NECYaHOM PacTBOpE 1 2
53 KupnunyHas knagka na nycToTHOro Kupnmuya CUIMKaTHoOro Ha UeMeHTHO-NecYaHoM
pacTBoOpE 2z 4
54 [lpeBecunHa 15 20
55 PaHepa KneeHas 10 13
56 KapToH 06rmMuoBOYHbIN 5 10
57 KapToH cTpoOnTENBbHLIN MHOTOCIMOWHBLIN 0 12
58 KenesobeToH 2 3
59 BbeToH Ha rpaBmu nnu WeobHe N3 NPUPOAHONO KAMHS 2z 3
60 PactBop ueMeHTHO-Nec4HaHbIn 2z 4
61 PacTBOp CNOXHbIW (NECOK, U3BECTb, LEMEHT) 2 4
62 PacTtBop n3BeCTKOBO-NECYaHbLIN 2z 4
63 [panuT, rHenc n basanbT 0 0
64 Mpamop 0 0
65 K3BecCTHSsIK 2z 3
66 Tyd 3 5
67 JlncTel acbecToueMeHTHbIE NNOCKUE 2z 3
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