MHUHUCTEPCTBO OBPA30BAHHSA U HAYKH POCCHIACKOM OEJEPALIMH
®E[JEPANLHOE BIOAKETHOE rOCYIAPCTBEHHOE OEPA3CBATENBHOE YYPENKAEHWE BLICLUErO NPOSECCUOHANLHOMO OEPA3OBAHHA
POCTOBCKWWA NIOCYOAPCTBEHHbLIWM CTPOUTENBHBIWM YHUBEPCUTET
HUCNLITATEJBHAS JIABOPATOPHS Ne2
HenbiTaTeIbHOTO HEHTPA «AKAXEMCTPOHHCILITARH?

{Arrecrar axkpenurannn POCC RU 0001.21CM37 co cpoxos aedtcraus no 15.03.2015 r.)

344022, PocToe-Ha-JoHy, yn. CoummanucerHueckas, 162
rea/baxc (863)227-75-67

Nﬂ&f 0%{/537’ «_Zf_» Wo.Lq, 2011r.

YTBEPXJIAIO:

2 Catd At A
-.-' qu:)'!"-'le..,l,e*" W,

CRBEHHMG &,
’I‘\'\."‘“_ygﬂu.’lkb ay By

JAKITIIOMEHHE

O TEIVIOTEXHHYECKHX XAPAKTEPHCTHKAX HAPYXHBIX OI'PAKIATONIAX
KOHCTPYKIIHIA C IPUMEHEHUEM ®HEPOIIEHOBETOHA MAPKH 11O IVIOTHOCTH

D500 B KAYECTBE CJIOS YTEILUIMTEJISA

B cootBeTcTBUM ¢ foroBopoM Ne 228/11 or 29 utons 2011 r. mexay
DepepasbHBIM OI0KETHBIM IOCYJAPCTBEHHBIM 00pa30BaTENbHBIM YUPEKISHHU-
eM «PocTOBCKHIT rocy1apCcTBeHHEIH CTPOUTENBHBIN YHEHBepcuTeT» 1 Q00
«Capmat» OBIITH MPOBENEHB! UCTIBITAHNS HA TEIUIONPOBOAHOCTL pubdponeHobe-
TOHA Mapky 1o rmiotHocTd D500 npy BIaXKHOCTH, COOTBETCTBYIOLLEH YCIIOBU-
sim sxcrutyatanuu b mo CHull 23-02-2003 Tennosas 3aniura 31aHmii.

UcneITanus Ha TEMJIONPOBOAHOCTE OBUIH BBHITIONHEHBI B COOTBETCTBHY C Me-
TONHKOH 06ﬂ3aTeJiLHOro_anJl0)1ceHHs[ E Crona IIpaeun CI1 23-101-2004
«IIpoexkTupoBaHue TEIUIOBOH 3alUMTEHI 31aHuiy». Pe3ynbTaThl onpeneneHus Temn-
JIONPOBOJHOCTH TIPHUBE/ICHEI B TIPHIIOKEHHH K JIAHHOMY 3aKITIOUYEeHHIO.

B cooTBETCTBHH ¢ KOHCTPYKTHUBHOM cxeMol, BEITaHHOW 3aKa3uluKoOM, OBLIH
BHITIOJTHEHHB! TEIUIOTEXHUYECKHUE PACHETHI HAPYIKHOH orpaXkiaronied KOHCTPYK-
[[UU C IPUMEHEHUEM B KayecTBe clos yrerntens hubdbponenobeToHa yka3zaH-
HOI MapK¥ 1O TUIOTHOCTH. PacueTsl BRITONHEHB! JUIS KIMMATUYECKUX YCIIOBHI
r. MockBbI (ycnoBus 3KcruryaTanuu b).



3aKa34yuKoM MPEJIOMNKEeHA KOHCTPYKLMS HAPYXKHOH CTEHbI, MOKA3aHHAS Ha
puc. 1.

Puc. 1 PacuerHas cxeMa Orpaxaatoleil KOHCTpYKUMK: | — KupnuyHas
KIIajKa B 2 KUpTHYa; 2 — BO3MyIIHAs pocnoiika; 3 — pubponeHobeToHHbIH
0510K; 4 — rumncosas IITYKaTypKa.

1. Mcxonbie JanBbie

Ne HanmeHoBaHHE NOKATATEIA O6osn. | Ex. 3uaue- | Ucrounnk
n/n Hsmep. HHE

1. XapakTepucTHKa MAaTEpHAIOB

1.1 Kaamka p=1000 xr/m3 u3 mycro-
TEJIOT0 KePaMHYeCKOr0 KHPIH-
9a Ha JIeTKOM IeMeHTHOM pac-
TBOpe p =1200 Kr/m’ ¢ nopuc-
THIM 3AMOJHHTENEM:

- TOJIMHA o M 0,12 Ipoexr
- KO3 PHIHEeHT TenI0npPoBo/-
HOCTH /LISl YCIOBHI JKCILTyaTa- | Ag Br/m’C 0,36 I'oCT 530-2007
nun b
- Koo duuuenT naponponnnae-
MocTH g mr/mewdla | 0,15 | CII 23-101-
2004
1.2 HepenTunHpyemas Bo3ayIHAN
npocnoiika:
- TOJIHHA - M 0,01 Ilpoext
- TePMHYECKOE CONPOTHBJICHHE | /. M°C/Br |0,15 | CHull 23-02-

2003

1.3 Oubponenoderonnkie HJOKH:
- TOJIHHA B M 0.3 Hpoexr
- Ko duHenT TeNIONPOBO]- '
HOCTH /17151 YCJIOBMI IKCILTyaTa- |

unu B ' Br/m’C | 0,127 | JIaGoparopusie
HCTIBITAHHS
(npunoxenne)
- Ko dHIMEeHT NAPONPOHATIAC- CII 23-101-
MOCTH # mr/veu-Ila | 0,20 2004

- korpduument Maccoporo or- | % 6 CI 23-101-




HONICHHH BJArH

2004

1.4 "'ancoBasi ITYKATYPKA NJIOTHO-

crpio 1100 kr/m*

- TOJITHAA - M 0,02 IIpoexr

- K03 PHIHEHT TEIIONPOBOI-

HOCTH = Br/m°C 0,41 CII 23-101-

Koypduuuent naponponumnae- ' 2004

MOCTH H mr/mea-Tla | 0,11 CII 23-101-

2004
2. BayrpenH#e ycJIoBHSA

2.1 Pacyernas Temmeparypa BHYT- I'OCT 30494

penHero Bo3ayxa

Ve c +19 (Tadu. 1)

2.2 Pacuernas BJIAKHOCTL BHYT-

peHHero Bo3ayxa ¥ Ye 55 IocCTt 30494
28 Mapumansaoe NaBIeHHE Napa CII 23-101-

BHYTPEHHEI0 BO3IyXa- Sint Ila 1135 2004

3.Hapy:xnble yCOBHA

3.1 Cpepuas TeMneparypa Hapyx-

HOT0 BO3¥Xa HaunGoaee X010~

HOH MATHIHEBKH text G & -28,0 CHull 23-01-99
32 Cpennsisi TeMIepaTypa Hapysk-

HOT0 B03/1yXa 0TONHTEILHOIO

nepHoaa L °C -3.1 CHnll 23-01-99
3.3 IIpopo/KATEILHOCTE OTONH-

TEeJLHOr0 HePHoIa Znt cyT 214 CHall 23-01-99
3.4 Cpennee mapumajIbHOE JaBJie-

HHE Napa HAPYKHOTO BO3AyXa 3a

rojloBoi nepuoj Coxt Ila 770 CHull 23-01-99
3.5 [Ipopo/exnTebHOCTS HEPHOAA

BJIArOHAKOILICHHS, PABHAS 1ie-

pHOAY € OTPHEATENBHBLIMH

CPeIHHMH MeCAYHLIMH TeMIle-

PaTYpaMH HAPYKHOTO BO3AYXIL | CYT Zy 151 CHull 23-01-99
3.6 Ipegensno JonycTuMoe MpH-

paleHue pacueTHOro MaccoBoro

OTHOUMICHHS BJIAIH B MaTepHa/Ie

yBJaxkHAeMoro cios (dudpome-

HOOETOHA) 32 MEPHON BJIATOHA- CHulT 23-02-

KOIUIEHHS 7)) % Awyy 6 2003
3.7 IposorkuTeILHOCTE MEPHOAOR CHull 23-01-99




romga:

-3HMHEro Z Mec 3
-BeCCHHE-0CCHHEr o 3 Mec 4
- JIETHETO Z3 Mee 5

3.8

Cpeanee napuuaibHoe 1aBJie-
HHE BO/JSIHOIO 1apa HAPYKHOIO

BO3/IyXa MEePHOAA MECSIIEB € 0T- CHull 23-01-99
PHUATENLHLIMH CPEIHEMECH Y- | = Ma 364
HLIMH TEMIIEPATYPAMH €y

2. HopmHpyemoe cOnpoTHB/ICHHE TelIONepe ade HAPYHHOM
CTEeHbI

Omnpeneneno no n.5.3 CHull 23-02-2003.
["panycocyTku OTONMMUTENBEHOTO MEPHOAA IS yenoBuii . MOCKBEI onpe/ie-
JIEHBI 10 (opMyie

Dy = (tint — the)Zue, (1)
e tip - pacueTHas Cpe/iHss TeMIepaTypa BHYTPEHHero Bo3ayxa, 'C, npu-
HuMaeMmas 1o Tabn. 1 TOCT 30494 pasnoii mmoc 19°C;
the — CpeAHsAA TeMNepaTypa Hapy>KHOro BO3/yXa 3a OTONUTENbHBIN TIEPHO/I,
npuxumaemas mo tabn. 1 CHull 23-01-99 pasroit munyc 3,1°C;
Zy — MPOJOIKHTEIBHOCTB, CYT, OTOMUTENBHOTO NMePHOIa, IPUHUMAaeMast 110

tabn. 1 CHullI 23-01-99 paBnoii 214.
Dy=(19+3,1)-214 = 4729
DTOMY 3HAYEHMIO IPAJLyCOCYTOK OTOMHUTENLHOIO NEPHOIA COOTBETCT-
20
#°C  (ra6n. 4 CHull

BYEeT HOPMHPYEMOe COIIPOTHBIIEHHE Teruionepeaye, —
m
23-02-2003)

R =0,00035Dy+ 1,4 =3,055 (2)

3. IlpuBegenHoe CONPOTHBJICHHE TEMJIONEpPeIaye

[IpuBeieHHOE CONPOTHBIICHHE TeMIONIEpejadye PacCMaTpHBaeMokt
20

KOHCTpYKIuH Ry, ';—C, ornpejeneHo no ¢gopmyne
m

o J
= —+-L 4R 400w, (3)




€ Oy - KOIPOHIMEHT TerooT a4  (JUisi 3MMHHX YCIIOBHH ) HAPYKHOH

o Bm o
IOBEPXHOCTH OTPaXJatolield KOHCTPYKIMH, —— , IPUHUMAEMBIH 110
M C

tabn. 8 CII23-101-2004 paBubiM 23,0;
8, - TONIIMHA KAPIHAYHON KIIaJIK/, M;

Bm

0

M C
R, - TEpMHYECKOE COTIPOTHURIICHNE 3aMKHYTOMN BO3/YIIHOH MPOCIONKH,

20(

A, - k03(pUIMEHT TEMIONPOBOHOCTH KUPITMIHOH KIaIKH,

L]

, npunumaemoe 1o tabn. 7 CIT23-101-2004 pasnbiM 0,15;

3., - TonmuHa pudponeHodbeToHHOro H110Ka, M;
- pacyeTHOe 3HaueHHe Kod(pHULHeHTa TErIoNpPOBOHOCTH (GHUOpOTEeHO-

.HI'.J

Bm
01’

&, - TOJLIHHA CJIOsl LITYKaTYPKH, M;

sty

- pacueTHOe 3HauyeHHe Ko3(pUIHEHTa TEMIONPOBOAHOCTH IITYyKaTypPKH

hﬂ m

JUISL YCIIOBUH 3KcruTyaTaluu b;
e, - KOO()(QUIHEHT TEMIOOTAYH BHYTPEHHEN MMOBEPXHOCTH OTpaX/IaroLiei

KOHCTPYKIMM, npuHuMaemsiit o Tabu.7 CHul1 23-02-2003 pasubiv 8,7;

Ro= L+ 212 4015+ 930 4 002, 1 _,043+0333+0,15+2,362+
23 0.36 0.127 041 8.7

0,049 + 0,115 = 3,052

[Tony4eHHOe 3HaUYeHWe IPUBECHHOIO CONPOTHBIEHHUS Teonepesa-
Yye COOTBETCTBYET HOPMHPYEMOMY.

4. IlpoBepka BHYTpeHHeH NOBEPXHOCTH CTEHbI HA BO3MOXKHOCTH
KOH/JEHCAIlHH BJIATH

PacueTHblil TeMnepaTypHblii nepenaj Az, °C , Mexay TeMnepaTypoit BHyT-
pEHHEro BO3/lyXa M TEMIIEPaTYPOi BHYTpPEeHHEH MOBEPXHOCTH CTE€HbI Bbi-
yucieH o ¢opmyne (4) CHull 23-02-2003:
Afo = Ml — L) i (4)

R{]alﬂ[
rje 1 — ko3 QUIMEHT, YIUTHIBAIOIINH 3aBUCHMOCTD MOJIOXKEHHS HapyKHOH
MOBEPXHOCTH OTPaXKAA0IIEeH KOHCTPYKLIMH MO OTHOILEHHIO K HapyKHOMY
BO3/IyXy; cornacHo Tabn. 6 CHull 23-02-2003 n=1.

_ n(19+28) _

00k
10 3HaYEHHE MeHbIle HopMUpyemoro At, = 4°C (tabn. 5 CHull 23-02-
2003).
Temmnepatypa BHyTpeHHEl MOBEPXHOCTH Tin = 19-1,8 = 17,2 °C, uto

BEILLIE TOYKH pockl 1, = 9,76 ( mpunoxenue P CIT 23-101-2004).



Konnencanus Biaru Ha BHyTPEHHEH MOBEPXHOCTH CTEHBI TPOHCXO-
IATH He OyJeT.

5. ConporHBJieHHe NAPONPOHHIIAHHIO

M -u-Tla =
ConpoTuBiieHHe NapONPOHUIAHUIO R,,. ——— , orpaxjarouiei
>

M

KOHCTPYKLHMH (B Ipefienax oT BHYTPeHHEeH NOBEPXHOCTH JI0 IJIOCKOCTH BO3-
MOXKHO# KOHJIEHCAIIMH) IOJKHO OBITh He MeHee HauDOJIbILEr0 U3 CIIETYI0-
X COMPOTHRIIEHNH MapoNpOHHIIAHHIO:

2
g M -u-lla

ﬂ) HOPMHPYEMOTO COMNIPOTHBIEHHA MAapOIIPOHHIIAHHIO Rwl o—
M2

(13

YCJIOBUS HEJIOILYCTUMOCTH HAKOIUJIEHHS BJIard B OTPaXKaloliel KOHCTPYK-
IIMH 32 FOJIOBOH MEPHO/L IKCIUTYaTALMH), OTIPEAEeHHOro 1o hopmyre

(e, —E)R ‘.:,
bl R X 5

E - eexr , ( }
Toe &,y — NapuHalbHOC€ NaBJI€HHUEC BOOAHOIO 1apa BHYTPEHHET O Boanyxa,

[Ta, npu pacueTHO#i TeMnepaType U OTHOCHTENbHOM! BIAXHOCTH 3TOTO BO3-
nyxa, onpezensemoe 1o gopmyie

reg —

wol =5

i 1;6'1-“

€™ 'I_EIO'Eim H (6)

rae E;,, — napuuanbHOe JaBjieHHe HachlIEHHOro BoAsHOro napa, [la, npu
TEMITEPATYPE 14y, TpUHAMaeMoe no npunoxenuto C CIT 23-101-2004;

@i — OTHOCHTEJIbHAS BJIAXKHOCTH BHYTPEHHETO BO3/yXa, %0; @, = 55%.

55
Cim = ——-2064= 1135
int 100-

E — napuuanbHOe JaBlieHHe BOASHOTO napa, [1a, B m10ckocTH BO3MOKHOM
KOHJIEHCAIIMH 3a NOZIOBOH MEPHO/1 3KCIUTyaTalliH, oNpeaensemMoe no ¢op-
MyJie:

E= Ez +Ez +E,z, , (7)

12

rae £y, E, E;— napuuansHoe JaBleHHe BOASHOTO napa, [1a, npuarMaemoe
110 TEMIIepaType B IJIOCKOCTH BO3MOXKHON KOHIEHCAIIMH, YCTAHABIMBAEMOM
IPH CPEJHUX TeMIlepaTypax Hapy>KHOI0 BO3JlyXa COOTBETCTBEHHO 3HMHETO,
BECEHHE-OCEHHET0 W JIETHEro MepUOJIOB;
Z}, Z3, Z3 — IPOJOJIKHUTENIBHOCTh, MEC, 3MMHET0, BeCEHHee-0CEHHEro 1 JIeTHe-
ro nepuooB, onpeznensemas no tabn. 3 CHull 23-01-99.

[IpopomkurensHoctn CpenHue TeMeparypsl

MNEPHONOB! B K2AJTOM TIEPUOJIE!
A 3, L,=- 8,9,
2= 4; t=+0,63:

Z=3; t,=+14,6;



TeMHepaTypa H nIapuHajbHOE JaBJICHHE Mapa B INIOCKOCTH BO3MOM-

HOM KOHJICHCAIUH:
2,526

n=19-(19+89) 22— _41. E,=433;
3,052
=19 (19-0,63) 222 =+380; E,=803;
3,052
5=19-(19-14,6)220 - L 154. E,=1749;
3,052
po 3348034417495 _ 00
12
: M’ -y-Ila "
Rvp - COHPOTHBHEHHC HHPOHPDHHHHHHIO, — , HaCTH 01"[)&)[(}13[0].1.[6[{

M2
KOHCTPYKLIMH, PACIIOJI0KEHHOM MEXKIY Hapy»KHOMN MOBEPXHOCTHIO OTPaXK-
Jlalolel KOHCTPYKIMH M TJIOCKOCTBIO BO3MOXKHOM KOHJIEHCAIIWH, OTIpe/ie-
nsiemoe no (opmyne (79) CIT 23-101-2004;
R = 0017 0.8;

B S
€.x — CPeJ/IHee MaplMaibHOe JaB/IeHHe BOJISHOrO flapa Hapy »KHOI0 BO3/yXa,
ITa, 3a ronoBoii nnepuon; cornacuo Tabn.tadn. 7 CHull 23-01-99 ¢,,, = 770.
€;y — NaplHaIbHOE JIaBJIeHHE BOASHOTO ITapa BHYTPEHHEr0 BO3ayXa, ITPH-
HuMaemoe cornacHo npumeuanuio K 9.1 CHull 23-02-2003 we nmxe cpeji-
HEro NapluMalbHOro JaBlieHHsa BOASHOIO Iapa HapyKHOTo BO3dyXa 3a JieT-
HUH NIEPHOS; e, = 1749.

Takum 06pazom, HOPMHpPYEMOe COTTPOTHRIIEHHE MTAPOTIPOHUIIAHHIO

v (1749-1104)-08 _ 516 _

1,54;
# 1104770 334 77
2
6) TpeGyeMoro cornpoTHBIIEHHs NapONPOHHIIAHKIO R, %ﬂa , (13 ye-

JIOBHS OTPaHHYEHHs BIIATH B OTPaKAAroNIeil KOHCTPYKIIMH 3a IIEPHOJ C OT-
pULIATETEHBIMHI CPETHUMH MECSIHBIMH TeMIIepaTypamMi HapyKHOTO BO3JTY-
xa), onpesiensieMoro no dgopmyne
0,0024z,(¢,, — E,)

p“'.éw.&wﬂv+r? d

L
RW

Zyp — TIPOJOIDKUTEIILHOCTD, CYT, [IEPHOJA BIArOHAKOIUICHHS, IPHHHMAaeMast
PABHOM MEPHOJY ¢ OTPHIIATENHHBIMH CPEJTHUMH MEeCSYHBIMH TEMIIepaTypa-
MU HapyXHOTo Bo3ayxa (Tabi. 2 CHull 23-01-99); z, = 151;

Ey — napuuansHoe qaBieHue BOASHOTO mapa, I1a, B IIocKoCTH BO3MOXKHOM!
KOHJICHCAIMH TIPY CpefiHell TeMIiepaType Hapy»KHOrO BO3/IyXa TIepHOa Me-
CALEB C OTPHUIATENLHBIMU CPEJIHHMHK TeMIepaTypaMu.



Cpennsisa Temreparypa HapyXKHOTO BO3/yXa MepHo/ia MecsIeB ¢ OT-
pHUIIATENEHBIMA Cpe/THAMHK Temrepatypamn (Tadn. 2 CHull 23-01-99);
tp =-6,6°C.

JTOit TemnepaType COOTBETCTBYET Temnepawpa B MJIOCKOCTH BO3-

2,526

MOXKHOM KOHIEHCAIHH, Tyono = fint— (tim — 1, = 19-(19+6, 6)—5— -2,2°C,

rne R, — repmuueckoe conpOTHBHEHHe YaCTU OrpaXKaaromiei KOHCT-
PYKIMM OT BHYTpPEHHEH MOBEPXHOCTH JI0 TIIOCKOCTH BO3MOMKHON KOH/IEHCa-

20
HHH,&;RXZ _(?.”.‘.;.L—l-.é‘l"..ﬂ'...{. _.l_.=..[.)...?£ @E—i—_—z 526
Bm A, A e. 0127 041 87

JT0ii TEMIEpaType COOTBETCTBYET NaplHAIBLHOE JaBI€HHE BOIASHOTO
napa E, = 509 Ila.
Py — IUIOTHOCTH MaTepHala yBIaKHAEMOTO CJI0s, IPMHHAMaeMasi paBHOH Py
o CIT 23-101-2004; p,,=500 kr/m’;
0,y — TONUHA YBIAXKHIEMOIO CJIOs OrpaXkJaoliel KOHCTPYKIHH, M, IIPH-
HUMaeMasi paBHOH TOJNIIHHE TeMIOH30IAHOHHOTO ¢Ilos; 0,, = 0,3;
Aw,, — IpeieNIbHO JOMYCTUMOE MpHpallleHHe PACYeTHOI0 MaCCOBOI0 OTHO-
IIEHWs BIard B Matepuaie yBlIaxKHseMoro cnos, %, 3a epHo/i BJlaroHaKori-
NIeHUs 7y, TpuHUMaemoe paBHbIM 6% (tabn. 12 CHull 23-02-2003);

~ - CONPOTUBIICHUE NTAPONIPOHULIAHKIO, , 4ACTH OrpajKIatolleit KoH-

CTPYKIMH, PACTIOJNIOKEHHOH MEXKIy Hapy»KHOM MOBEPXHOCTHIO U IIJIOCKO-
CTBIO BO3MOYKHOW KOHIEHCAIIMH, oTipesienseMoe 1o Gopmyrne
o 012
Ri=_t=—_"—=(8 (11)
e e, - cpejiHee napluHaibHOE /JaBIeHHE BOSHOTO I1apa HapyXHOI'o BO3-

nyxa, Ia, meprojia Mecs1ieB C OTPHITATENEHEIMH TEMIepaTypaMH, onpe;ie-
asiemoe no tabn. 7 CHull 23-01-99; &= 364.

1 — koadpunmenT, onpenensemsiii mo popmyre (20) CHulT 23-02-2003:

_ 0,0024(E, —¢5) - z,
R,

(12')

Takum o6pazom, HOpMHPYEMOe COMPOTHRITEHHE MapONTPOHUIIAHHIO

_ 0,0024z,(e,, — E,) _ 0,0024-151(1749 —509) _ 450.5
p. -8, -Aw, +1 500-0,3-6+ 65,7 965,7

R =0,47;



M y-Ila "
ConpoTHBieHHe NaponpoHULanuio R,,, ————, orpaxzaiouiei
M2
KOHCTPYKIMH (B npejeax oT BHYTPEHHEH MOBEPXHOCTH JI0 TIOCKOCTH BO3-
MOKHOMN KOHJIEHCAIUH) PABHO:

Rvp:;F % = + 9’0—2‘_* 1,69.

J'umm o 0“!1

Tak kak R,,> R{ (He MeHbllIe 0OJIBIIETr0 3HAUEHNH HOPMHPYEMOTO

COMPOTHBIEHHS NMaponpoHulanuio — 1,69 >1,54)), HakomnneHue BIard B or-
paxciatolieil KOHCTPYKIMY TPOMCXOIUTE He Oy Ier.

Hcnonb3oBaHHBIE HOPMATHBHBIE IOKYMEHTHI:
1. CHull 23-01-99 CrpoutenbHas KIMMATONOTHS

2. CHwull 23-02-2003 Terumosas 3aiiura 31aHui
3. CIT 23-101-2004 I'IpoeKkTHpOBaHKE TETIOBOM 3aIIATHI 3aHHH

Hau. Ynpasnenus HayuHo-

HccneloBaTellbcKUuX pador,
npogeccop M b.M.51361eB

P}"KOBOHHTGJ’[]:- A0TroBOpa,

npodeccop WW A.H.IOnnuH



MWHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUCKON GEJTEPALIMH

(eepantioe GIOTXETHOE TOCYAPCTBEHHOE OOPAI0BATENBHOE YHPERIIEHHE BHICIICTO NPOJeccronanbHoro ofpasoatns
POCTOBCKHH rocyJArPCTBEHHBIM CTPOUTEJIBHLIM YHHUMBEPCHTET

UCTIBITATENBHAS JABOPATOPHA Ne2

HeneiTaTensHoro LeHTpa « AkaaeMcTpoOHHCIBITAHH
(Arrecrar akkpenuranun POCC RU 0001.21CM37. co cpokom geficreus no 15.03.2015 1)

344022, Pocros-na-Ioxy, yn. Coumanncriueckas, 162
Ten/dakce (863)- 227-75-67

No « » 2011 r.

IMPOTOKOJI
ucnbiTanda pudoponeroderona 000 «CAPMAT» Ha TenIonpoBoAHOCT NPH
HOPMHPYEMBIX 3HAYECHHAX COPONHOHHOH BJIAKHOCTH I8 YCJIOBHH dkenayaTaumu A n b
(TIpunoxeHue K 3aKIOYEHHIO O TEMJIOTEXHHYECKHX XapaKTePHCTHKAaX HapyKHBIX
OrpaXKAAOIIMX KOHCTPYKLHMi ¢ mpuMmeHenHeM (ubponenoberona Mapku no riotHoct D500
B KQYeCTBE CIIOfA YTEIIUTENS )

1. O6mue nonoxenus

Jlnst ucnierranus Ha TemonpoBogHOCTh 3akazankoM Q00 «Capmary (r.baraiick) Obuim
NpeJICTaBICHbI YETHIPE CEPHA 1O 1Ba (pHOpONEeHOOETOHHBIX CTEHOBBIX ON0Ka, 0003HAYEHHBIX
3axazunkom Mapkamu D500, D600, D700 u D800. Homuuansuble pazmepsi 0110K0B
250%300x600 mm. M3 kaxaoro 61oka Juist HCIbITAHK# ObLITH BBITIHIEHBI 10 ABE-TPH TIJIACTHHE
¢ HOMHHAIBLHBIME pasMepaMd 150x150 MM B TonmuHO# okonol5 mm. Bee obpa3us Opumn
BBICYLIEHBI JI0 OCTOSHHOM MAacchl, MMOCe 4ero 6buia onpejieNieHa TeionpoOBOIHOCTD KAKIOTO
o0pasiia B BICYIIEHHOM COCTOSIHHH.

HcnpiTanye Ha TEIUIONPOBOAHOCTE IPH HOPMHPYEMO# BIQXKHOCTH BBINIOJIHEHO B
COOTBETCTBAH ¢ «MeTOIHMKOH ONpe/IeNIeH s PACUETHEIX 3HAYEHHH TEIIONPOBOIHOCTH
CTPOHTENbHBIX MATEPHAIIOB MPH YCIOBHH dKcIuTyaTtan A u by» (Ob6g3arensroe npunoxenune E
CIT 23-101-2004 TlpoexkTipoBaHue TEIJIOBOH 3aIMTHI 31aHH#H ).

OnpeneneHue TENIONPOBOJIHOCTH BEIOIHEHO ¢ HCMONMb30Bakke npubopa UTC-1
npoussozcTea OO0 HTII «Murepnpubop» (r. Yensounck) mo TV 4211-010-7453096769-2006
(3aBoJCKOH Ne32).

2. Obo3Havenus

[Ipu onpejeneHHn pacyeTHBIX 3HAYEHHH TEIUIONPOBOJHOCTH HCIOJIB30BAHBI CIIEAYIONIHE
ofo3Ha4eHus:

Aoi — TETIONPOBOTHOCTE 00pa3na B CyXOM COCTOSHHH;

Aom — CpejiHee apH(MeTHYECKOe 3HAYEHHE TEIUIONPOBOJHOCTH H3 IATH 00pasloB B CYyXOM
COCTOSIHHH;

A — 3HA4YEHHE TEIUIONPOBOJHOCTH 00pa3ia MpH BIAKHOCTH W

A4,F — PacueTHBIE 3HAYECHHS TETUIONPOBOIHOCTH ISl YCIOBHIA SKCIUTyaTanuu A u b;

k. — xodddunmenT yuera BIMSHHS KadyecTBa CTPOMTENLHO-MOHTAXHBIX pabor Ha
TEIUIONPOBOAHOCTh CTPOMTEILHBIX MATEPHANOB H H3JENHi, a TalKke CTAPEHHS MaTepHaia B
peasIbHBIX YCIIOBHAX KCIUIYATALHH; JUIS JKECTKHX TEIUIOH3OISIHOHHBIX MATEPHAIOB H W3/ICIIHi
(mpenen npouHocTu Ha cxkarue He menee (0,035 MIla) npunumarotr paBueiM 1,1, st MArkux
TEIUIOH3OJIAIIHOHHBIX MATEPHAIOB H H3/ICTHH (Tpeen npouHocTH Ha cxatre meree 0,035 MIla)
— 1,2, ans ocTaNbHBIX MaTepUANOB | W3geAnid — 1;

ki — xod3hduuHeHT yyeTa pa3sHHIB TEIRONPOBOJHOCTH MaTepHaIa NpH cpeaHel paboueii
TEMIIEPATYpEe MarepHala B KOHCTPYKUMHM (B OTOHHTENBHBIH NEPHOA) W NpH  CpenHei
TEMIICPATYPE UCTILITAHHI, TIPHHUMAIOT PaBHBIM 0,95 npu Temneparype B KoHcTpykuuu 10 °C;



W45 — BIQKHOCTB, % TO Macce, COOTBETCTBYIOINAs 3HAYEHHIO PacyeTHOTO MAacCOBOIO
OTHOIIEHHMS BJIArH B HCCIIEIYEMOM Marepualie IpH YCIOBHAX SKCILUTyaTaluy A win b;

m,; — macca obpasua B CyXOM COCTOAHHH,

m,, — pacueTHas Macca o0pasiia ¢ BIaKHOCTBIO, COOTBETCTBYIOIIEH YCIOBHAM SKCIIIyaTalluy
A wm b;

mp; — Macca yBIaxHEHHOTO 0Opa3na, onpejieleHHas HEIOCPEACTBEHHO IEPE)] €ro 3arpy3kou
B puOOp 115 H3MEPEHHA TEIUIONPOBOJHOCTH;

m,; — Macca yBIaXHEHHOro oOpa3ua MarepHasa, onpeseieHHas HENoCpeICTBEHHO MOCe
BBIEMKH €ro 13 npubopa 118 H3MepeHHs TeIUIONPOBOIHOCTH;

Wpi — BIQKHOCTH 00pasna, % mo Macce, ONpeaeIeHHas HeOCPEACTBEHHO Tepe] 3arpy3Koi
ero B mpubOp 1Jisi H3MEPEHHS TEIJIONPOBOJIHOCTH;

W,; — BIIAXHOCTH 00pasiia, % 1o macce, onpesieneHHas HeNoCPEACTBEHHO NOCIIE €r0 BEIEMKH
13 npubopa Ui H3MEPEHHS! TEIUIONPOBOAHOCTH.

3 Veaaskuenue obpasnos
Ilepen yBnaxHeHue Ul Kay1oro obpasia onpeiessim Maccy My, 10 KOTOPOH ero
ClIeyeT YBIaKHHTH, YTOOBI IIOJYYHTh 3HAYEHHS BIQKHOCTH, COOTBETCTBYIOIIHE YCIOBHAM
skcrutyatauuu A uim b, mo popmyne:
My = Mei (1 +0,01was) (1)

ITocrne onpepieneH|s B CyXOM COCTOSIHUH 00pasiibl OBUTH YBIaXKHEHBI 10 HOPMHPYEMOH
BJIAJKHOCTH, COOTBETCTBYIOIIEH ycnoBHio okerutyataiuu A (8% - ®IIb mapox D500, D600,
D700 u 10 % - mapku D800).IToce ucnbiranus 3TuxX 06pasLioB Ha TEMIONOBOXHOCTE OHH OBLTH
YBJIQXKHEHHI JI0 BIAXHOCTH, COOTBETCTBYIOMIEH ycnoBHio skeruryaranuu b (12 % - OIIb mapok
D500, D600, D700 1 15 % - mapxu D800)

VBnaxkHeHHe Kax/ioro odpasna npou3BoIMIOCk TyTeM POCACHIBAHKS BOJSHOTO T1apa ¢
MOMOIIBIO CHENHAIBHO H3rOTOBIEHHOTO JUIA 3TOr0 YCTPOHCTBA, IEPHOAHYECKH TIepeBOpadHBasi
MX KaX/0i CTOPOHOI B CTOPOHY nocTymnaioniero napa. Ilocine 3aBepiienus yBIaKHEHHS /10
pacueTHOH MacChl KaKabli 00pasel UTA BEIPABHUBAHUA BIAXKHOCTH 10 00beMy MaTepHana ObL1
MOMELIEH B HHAHBHIAYAIEHYIO FTEPMETHYHYIO YIIAKOBKY, COCTOALIYH) H3 ABYX ITOJIHITHICHOBBIX
MAKETOB, B KOTOPLIX OHM XPAHHIIACH JI0 HCMBITAHUA HA TEIUIONPOBOHOCTE B TedeHHe 5-7 CyT.

4 Onpeneenne TENJIONPOBOAHOCTH

ITepen ucneiTanueM Ha TEIJIONPOBOIHOCTE BIAXHOTo 00pasiia cpa3y ke nocie
M3BJICYEHHA H3 YIaKOBKH o0paser u3Mepsiii ¢ norpeHocTsio 0,1 MM, B3BeIIHBAIH |
nmomernany B kamepy npubopa UTC-1. U3mepeHne TENIONPOBOAHOCTH MPOH3BOIWIOCE B
COOTBETCTBHHU ¢ HHCTpYKUHel K mpubopy. [locne 3apepienns u3aMepeHus TeIUIONPOBOAHOCTH
06}}336[[ HEMEUICHHO B3BEUHIMBAJIM H CHOBA IIOMEILAIH B I‘EPMETH‘-IH}‘TO YIHAKOBKY (Ha TOT
ciyvait, ecnu HeoOX0/1MMO OBLIO BBINOJHUTE MOBTOPHOE H3MEPEHHE ).

5 Obpaborka pe3yabTaTOB H3MeEpeHuit
H BJIQXKHBIX

Cpennee apumeTHueckoe 3HaUYeHHEe TEIUIONPOBOIHOCTH 0OpPa3lOB B CYXOM COCTOSIHHH
paccuuTaHo 1o popmye:

A, =023 4,. (2)

,[[Jlﬂ KaxIoro 051')3.3113 BEMUHCIIEHA TCEIUIONPOBOOHOCTE TIPH 3HAaUYCHHH BIAXHOCTH,
COOTBETCTBYIOINEH YCIOBHAM KCIuTyaTaunn A u b:
A = Ay (A = A Y Wg5 /Wy (3 )
Cpennee apudMeTHUECKOE 3HAYEHHE TEIIONPOBOJHOCTH JUIS TISTH U3MEPEHHIH JUIsl YCIOBMi
sKkcryaTanud A u b paccuurano no dopmyne:



200 e (4)
I

Cpennee KBaJIpaTHYHOE OTKIOHEHHE PE3yJbTATOR MATH H3MEPEHHH TEMIONPOBOJHOCTH s
yCIIOBHi 3KCIUTyaTaunu A ¥ b onpeaeneno no gopmyie:

$=0,2236 ii(,{"~ﬂ.,,)e 5 (5)

PacueTHOe 3HAYCHHE TEIUIONPOBOMHOCTH IUIA YCIOBHH SKCIUTyaTallMd A W b BBIYHCICHO TIO
thopmyne:
"1‘.4_.'; = 1';(-'[(‘,./?\,. +2,57|S) )

[Ipu onpesenenny pacueTHBIX 3HAY€HHH KOMPHUIIMEHTOB TETUIONPOBOIHOCTH [UISl YCIIOBHH
skcruryaTaiii A U b npunater: K = 1,0; ke= 0,95

6. PeayibTaThl HCNILITAHHI
[epuusbie pe3ybTaThl HCNBITAHWHA MpuBeaeHsl B Tabm. 1 — 12,

Ta6aunal - TertonpoBoaHoCTH PpuGpoNeHOGETORA TIOTHOCTBIO 465 KI/M’
B CYXOM COCTOSHHH

ik e Pazmepsl, MM Cpean. p%mpb;) in]: Mo 5 A S,
B LIHP. TOJNI. A | wep. | L r kr/m® | Br/mK v
500-1 15,1, 14,2
149,6 | 150,0 | 14,9, 14,8
148.8 | 1510 | 153 151 | 1492|1505 | 14711 1556 | 471 | 0,0967
14,3, 14,0 °
500-2 15,4,15,3 -
150,0 | 149,1 | 15,3, 14,6 in
1500 | 1504 | 152 15.2 150 | 1498 | 1524 [ 159,92 | 467 | 00953 | !
154,153
500-3 15,1,15,0
150,0 | 1496 | 16,3, 15,7
1502 | 149.8 | 156153 | 1501|1497 | 154 | 15744 | 455 | 0,0915 2
15,0, 15,2 =
500-4 14,9, 15,0 il
149,5 | 1494 | 14,8, 14,9 e
1496 | 1494 | 150, 148 | 1496 | 1494 | 1488 | 1500 | 466 | 00957 | &
149, 14,7 =
500-5 15,1, 15,0 '
1494 | 149,9 | 15,2,15,0
1497 | 1407 | 147, 150 14,96 | 14,98 | 1494 | 157,40 | 469 | 0,0953
14,9, 14,6

Cpennme 3navenns 465 | 0,0949




Ta6anua 2 - Terwonposoanocts Gudponenoderona mIoTHOCTLIO 465 Kr/Mm’

npu BaaxunocTu 8%

e HaumenoBanue nokasaress Hioie otpangyn
TEIh 500-1 500-2 500-3 500-4 500-5
h Tonuuna obpasua 14,71 15,24 15,40 14,88 14,94
m,; Macca cyxoro obpasia 158,80 | 160,05 | 157,35 | 158,20 | 158,60
Aoi 0,0967 | 0,0953 | 0,0915 | 0,0957 | 0,0953
Tennonposoanocts cyxoro obpasua
hom Cpennee 3naueHHe Uh%a%
TEIUIONPOBOHOCTH CYXHX 00pasios
My Pacuernas macca 06pasios ¢ 172,15 | 172,85 | 16994 | 170,86 | 171,29
BJIAYKHOCTBIO, COOTBETCTBYIOLUEH
YCJIOBHIO
my,; Macca yenaxknenHoro obpasua 171,50 | 173,90 | 170,65 | 170,70 | 171,90
HENOCPEACTBEHHO MEPE/T 3arpy3Koi B
npubop
my; T 171,40 | 173,30 | 170,15 | 170,30 | 170,70
npubopa
Wi BnaxunocTs 0bpasios 8,00 8,65 8,45 7,90 7,94
HETIOCPEICTBEHHO Nepe], 3arpy3Koii B
npubop, %
Wei T 7,93 8,28 8,13 7,65 7,31
0 3Ke, cpasy Moc/ie BHIEMKH H3
npubopa, %
wi = 0,5(Wy; + Wei ) .97 8,47 8,29 7,78 7,63
Wi
As Tennonposonxocts npu Bnaxuoctd | 0,1064 | 0,1106 | 0,1066 | 0,1139 | 0,1092
. .
W, =
Ao M:%ﬁﬂﬁ-lﬁ)ﬁ; 0,1064 | 0,1115 | 0,1071 | 0,1129 | 0,1085
fi
M M=02 Y I 0,1093
S $=0.2236 \[> ( Awi-hy )’ 0,00140

Ag= Ki (Kshw+ 2,571 8); K;=10,95;

K;=1,0; 33=0,1073 Br/mK




Ta6auua 3 - TenonposoanocTs GubponeHoderona mioTHoOCTHIO 465 Kr/m®
npH BaaxkHocTH 12%

[Nokasa- Homepa obpasuos
Ten VRSICHOR WRCTvTs e 5006 | 5007 |500-8 | 500-9 | 50010
h Tomuuna obpazua 14,71 15,24 15,40 14,88 14,94
My Macca cyxoro obpasua 164,15 | 157,25 | 152,90 | 154,50 | 157,85
Aoi 0,0967 | 0,0953 | 0,0915 | 0,0957 | 0,0953
TemionposoaHoCTh Cyxoro odpasia
Aom Cpennee 3Ha4eHHe .
TENNONPOBOAHOCTH CyXUX 0OpasLoB
My PacuerHas mMacca oOpasLos ¢ 183,85 | 176,12 | 171,25 | 173,04 | 176,79
BA@KHOCTBIO, COOTBETCTBYIOLLEH
YCIIOBHIO
My, Macca yenaxHeHHoT0 0bpasia 183,40 | 176,20 | 170,90 | 174,45 | 177,05
HENOCPEJICTREHHO Nepej 3arpy3Koi B
npubop
mg; To e, cpasy HOC/E BLIEMIH H3 182,55 | 175,65 | 170,70 | 173,70 | 176,40
npudopa
Wi BraxkuocTs 00pasuos 1173 12,05 [ oy 7 12,91 12,16
HENOCPE/CTBEHHO Nepejl 3arpy3KoH B
npubop, %
Wei T 11,21 11,70 11,64 12,43 11,75
0 e, Cpasy Mocne BLICMKH H3
npubopa, %
wi = 0,5(Wyi + Wei ) 11,48 11,88 11,71 12,67 11,96
Wi
A TemonposoaHocTs npy Bnaxknoctn | 0,1118 | 0,1188 | 0,1103 | 0,1222 | 0,1175
Wi
Wﬁ
Mi | iAot (- Roi) W 0,1139 |0,1196 |0,1118 | 0,1190 | 0,1176
fi
M | Ae=02) A 0,1146
S [$=02236 Y (Ai-M ) 0,00169

M2 = Ky (Kehw + 2,571 S ); K= 0.95;

K;=1,0; &i2=0,1110 Br/mK




Ta6auna 4 - TemtonposoaHocTs GuépPonenoierona MIOTHOCTHIO 579 Kr/m’

B CYXOM COCTOSIHHH

CpenH. pazmepsl, ¢M, 5,
Pasmepsi, MM Macca, | po Ao
Al Py M r kr/im® | Br/m L
JJIHHA | LIMp. TOJIIL JUL. IWMp. | TOJNL
600-1 15,4;15,5
150,2 | 150,0 | 15,4:15,8
149.7 | 1500 | 15.2:15.3 15,0 | 15,02 | 1526 | 194,61 | 566 | 0,1157
14,7:15,2 @
600-2 15,0;14,7 ol
150,4 | 150,1 | 15,3;15,6 bk
1500 | 1492 | 15.5.15.3 15,02 | 14,97 | 15,14 | 198,16 | 582 | 0,1112 T
15,0;14,7
600-3 15,2:15,6
150,6 | 150,3 | 15,2;15,2
149.4 | 150.1 | 15.1:15.2 150 | 15,02 | 1524 | 188,60 | 578 | 0,1083 E
15,3;15,1 &
600-4 15,3;15,7 2
151,0 | 150,5 | 15,1;15,3 =
150.7 | 1502 | 15.7:15.0 15,09 | 15,04 | 15,33 190,9 589 | 0,1088 El
15,0;15,5 T
600-5 14,5;15,0 a
1491 | 148,5 | 15,0;14,5
1497 | 148.4 | 15.1:15.0 1494 | 14,85 | 14,94 | 192,8 | 582 | 0,1060
14,9;15,5
Cpepnne 3navuenns 579 | 0,1100




Tabauu 5 - Terwionposoanocrs pudponenoderona niotHocTno 579 kr/m®
npu Baakuocru 8%

IMokaza- Homepa obpazuos
Tesn i 600-1 | 6002 | 6003 | 6004 | 600-5
h Tomuuna odpazua 15,26 15,14 14,54 14,63 14,94
my; Macca cyxoro obpasua 194,61 198,16 | 188,60 190,90 192,80
Ao 0,1157 | 0,1112 | 0,1083 | 0,1089 | 0,1060
TennonpoBoaHocTs cyxoro obpasia
Ao Cpennee 3HauyeHHe T
TETUIOTIPOBOZIHOCTH CYXHX 00pasLios
m,,; PacueTnas Macca o0pasLoB ¢ 210,18 | 214,01 | 203,69 | 206,17 208,2
BJIAACHOCTBIO, COOTBETCTRYIOUIEH
YCIIOBHIO
my,; Macca yrnasknenHoro obpasua 210,30 | 214,70 | 204,65 | 206,00 207,85
HETIOCPEACTBEHHO Nepe/ 3arpy3Koi B
npubop
m; T 209,75 | 214,10 | 204,00 | 205,80 206,95
0 3Ke, Cpa3y Nnocse BbIEMKH H3
npubopa
Wi Bnaxuocts obpazion 8,00 8,35 8,51 7,91 7,81
HETOCPE/CTBEHHO NEpe] 3arpy3Koii B
npubop, %
Wei 5 7,78 8,04 8,17 7,81 7.34
0 3Ke, Cpa3sy Moc/ie BBIEMKH W3
npubdopa, %
wii = 0,5(wyi + Wi ) 7,89 8.20 8.34 7,86 7.58
Wi
Ag Tennonposoanocts npu Bnaxuocti | 0,1249 | 0,1238 | 0,1255 | 0,1269 0,1238
We
Wﬂ
Ao Awi = hoi + (A - Agi ) W 0,1252 | 0,1235 | 0,1246 | 0,1279 | 0,1247
ji
X M=02) Ay 0,1252
S $=02236 /> ( hi-M) 0,000725

M=K Ky +2,5718); Ki=0,95 Ks=10; )=0,1207 Br/mK




Tabauua 6 - TensionporoaHocTs puOponeHodeTOHA IIOTHOCTLIO 579 Kr/m®
npu BiaaxkHocru 12%

IMoka3a- Homepa obpasuos
2 Tenh Elarmecsion e HOKEATSAY 6006 | 600-7 | 600-8 | 6009 | 600-10
h TonuuHa obpasua 15,26 15,14 15,24 15,33 154,94
my,; Macca cyxoro obpazua 194,61 | 198,16 188.,6 190,90 | 192,80
As 0,1157 | 01112 | 0,1083 | 0,1089 | 0,1060
TennonporoaHoCTs cyxoro obpasua
Ao Cpennee 3HaueHne 10
TENNONPOROIHOCTH CYXHX 00pa3ioB
My Pacuernas macca 00pazuos ¢ 221,73 | 204,50 | 214,09 | 21588 | 216,31
BIKHOCTBIO, COOTBETCTRYIOLIEH
YCIIOBHIO
my,; Macca yenaskunentoro obpasua 220,75 | 209,75 | 213,65 | 21520 | 216,85
HETOCPE/ICTBEHHO Nepe/l 3arpy3Koi B
nputop
M T 219,45 | 209,20 | 213,05 | 214,95 | 216,15
0 3Ke, Cpa3sy Mociie BHIEMKH H3
npubopa
& Whi BnaxHocts obpasuos 11,51 12,13 11,77 11,65 12,28
HEeIOCPE/ICTBEHHO Nepe/] 3arpy3Koii B
npudop, %
= Wei T 10,85 11,84 11,48 11,52 11,92
0 K€, Cpa3y MocJic BRHIEMKH H3
npubopa, %
— wi = 0,5(wy; + wei ) 11,18 11,99 11,63 11,59 12,10
Wi
. Aa TernonposoaHocTs npu Bnaknoctd | 0,1225 0,1504 0,1254 | 0,1286 | 0,1332
W
- Wﬁ‘
Ao hi = Roi + (Asi - Aoy ) W 0,1335 | 0,1304 | 0,1296 | 0,1293 | 0,1321
fi
8 AMW=02 D Ay 0,1310
S $=02236 > ( hi-A) 0,003521
M2 =K (Kshy+2,5718 ); Ki=095 K=1.0; k2=0,1330 Br/mK




B CYXOM COCTOHHHH

Tabauna 7 - TenionposoaHocTh GpubponeHobeTOHA NJIOTHOCTRIO 666 Kr/m®

Iugp Pazmepbl, MM CpenH. pasmepsl, cM, MM | Macca, | p, Ao S,
JUTHHA | LIHP. TOJILLL A, IWHp. | TOMuL T v
700-1 1498 | 150,5 | 152,154 | 1494 | 1505 | 1523 | 230,85 | 674 | 0,1410
148,9 | 1504 | 15,3, 15,1
15,4, 15,0
15.4,15,0 °
700-2 | 1503 | 150,3 | 15,0,15,4 | 15,02 | 15,05 | 15,21 233,1 | 678 | 0,1463 32
150,1 | 150,7 | 15,0, 15,3 3
15,1, 15,0 ﬁ
15l 158
700-3 | 150,2 | 149,7 | 15,0, 15,0 | 15,05 | 14,93 15,06 | 217,20 | 642 | 0,1423
150,7 | 148,9 | 15,2, 15,1 ©
14,9, 14,9 £
15,2, 15,2 =}
700-4 | 149,1 | 150,2 | 15,2,14,5 | 1497 | 15,0 14,60 | 214,15 | 653 | 0,1425 | =
1502 | 149.8 | 14,1, 14,3 2
148, 13.8 =
15,2, 14,9 T
700-5 | 150,1 | 1494 | 15,0, 14,9 | 1498 | 14,95 15,00 | 230,15 | 681 | 0,1476 | ¥
149,5 | 149,5 | 14,8, 15,6
15,3, 14,8
15,2, 15,1
Cpennne 3HAMEHHSA 666 | 0,1439




Tadauua 8 - TemnonpoBoanocts Gpudponenoderona NIOTHOCTLIO 666 Kr/m®

mnpH BaaxkuocTa 8%

o e Haumenosanue rnokasareis OMCDREpa Y
Teb 700-1 700-2 700-3 700-4 700-5
h Tomuuna obpazua 15,23 15:2] 15,06 14,60 15,09
My Macca cyxoro obpa3ua 230,85 | 233,10 | 2172 | 214,15 | 230,15
Ao 0,1410 | 0,1463 | 0,1423 | 0,1425 | 0,1476
TemnonposoanocTs cyxoro obpasua
hom Cpennee 3Hauenune s
TErUIONPOBOIHOCTH CYyXHX 00pa3uoB
My Pacuernas macca obpasioe ¢ 24932 | 251,75 | 234,48 | 231,28 | 248,56
BJIKHOCTBIO, COOTBETCTRYIOLIEH
YCIIOBHIO
My; Macca yenaxnenHoro obpasua 24995 | 251,60 | 235,20 | 23230 | 248,50
HEMOCPEJICTBEHHO NEpPE 3arpy3xkoi B
npubop
mg; T 24920 | 251,30 | 2349 | 231,85 | 248,20
0 3Ke, cpa3y 10CIe BLIEMKH H3
npubopa
Wi BnaxHocTs 00pazuos 8,12 7.94 328 8,48 8,00
HEMOCPEICTBEHHO Mepe] 3arpy3Koii B
npubop, %
Wei T 8,08 7.81 8,15 8,27 7.84
0 K€, cpa3y Noc/ie BHIEMKH U3
npubopa, %
= 0,5(Wpi + Wei ) 8,10 7.88 8,21 8.38 7,92
Wi
lﬂm """ - TennonporoanocTs npu BraskaoctH | 0,1502 | 0,1495 | 0,1501 | 0,1491 | 0,1532
Wi
Wd
Awi Ai = Aoi + (Asi - Aoi ) W 0,1505 | 0,1510 | 0,1499 | 0,1488 | 0,1533
Ji
Do =02 D Ay A = 0,1508
S $=02236 /> ( Ai-M) S = 0,001466

M=K (Khy+2,5718); K:=0,95;

Ks=1,0; A5=0,1468 Br/mMK




Tabmua 9 = Temwnonposoanocrs pudponenobeToHa WIOTHOCTLIO 666 kr/m’®
npu saakuocrn 12%

L HaumenoBanue nokazarens = DA O I
TENb 700-6 700-7 700-8 700-9 | 700-10
h Tommuuna obpa3ua 14,85 14,85 14.98 14,95 14.86
m,; Macca cyxoro obpa3sua 230,85 | 233,10 | 217,20 | 214,15 | 230,15
Aoi 0,1410 | 0,1463 | 0,1423 | 0,1425 | 0,1476
TermnonposoaHocTs cyxoro obpasua
Aom CpeaHee 3HaueHHe 0,435
TEIJIONPOBOJHOCTH CYXHX 00pa3sios
my,i PacueTnas macca o0pasios ¢ 255,25 | 255,86 | 23526 | 256,82 | 254,58
BJAXHOCTHIO, COOTBETCTBYIOUIEH
YCIIOBHIO
Mp; Macca yrnaxxHeHHoro obpasia 254,80 | 255,90 | 248,35 | 256,40 | 254735
HEMNOCPEJICTBEHHO Tiepe]] 3arpy3Koii B
npubop
Mg To i, CHATY HOCIS BEIOMICH FS 253,95 | 255,45 | 247,65 | 255,90 | 253,55
npubopa
Wi BaaxkuocTs 0bpaziuos 11,8 12,0 12,86 11,80 11,9
HEMOCPEJCTBEHHO MEpe/1 3arpy3Koii B
npubop, %
Wi T 11,4 11,8 12,54 11,6 11,5
0 e, Cpasy nocjie BHIEMKH 13
npubopa, %
wﬁ=0,5(wbi+ WE;) 1 ],6 1 l,g 12,? 1 I,T 11.,?
Wi
Ai Tennonpoeoanocts npu nakuocty | 0,1563 | 0,1696 | 0,1584 | 0,1 595 0,1673
Wi
Wﬂ
i Awi = hoi + (A - Aoi ) w7 0,1565 | 0,1698 | 0,1573 | 0,1598 | 0,1679
Ji
s =02 Au J =0,1629
S $=0,2236 ) ( Mi-h Y $=10,002728
A2 =K (K +2,571S); Ki=095 K;=10; Ai2=0,1614 Br/mK




Tabanua 10 - Tenaonposoanocres pudponenoderona mioTHocTHIO 823 Kr/m°

B CYXOM COCTOHHHH

Pasmepbl, MM CpenH. pasMepsl, cM, MM Po,
Macca, | kr/m’ Ao, S,
Liingyp JUIHHA | LIMp. TOJIIL JUL. Hp. TOJIL, r Br/mK v
800-1 14.2;14.9
149.8 | 1497 | 14,6;14,7
1502 | 1501 | 146148 | 150 | 1499 | 1470 | 28030 | 847 | 0,1771
15,0;14,8
800-2 15,0:14.9 B:
150,6 150,1 | 15,1;15,3 =1
150.1 1494 | 15.0:15.4 15,04 | 15,00 15,11 | 282,95 | 830 | 0,1749 “Ji
14,8;15,4
300-3 14,6:15,0
1482 | 150,0 | 14.8;14.8
& » - » ﬁ‘
149.6 | 1498 | 14.8:14.9 14,89 | 14,99 14,84 | 284,85 | 832 | 0,1732 £
14,8:15,0 2
800-4 14,2149 &
150,4 | 150,6 | 14,7:14,9 ®
1498 | 1507 | 14.5:14.8 15,01 | 15,07 14,69 | 280,85 | 818 | 0,1659 §
14,8:14,7 a2
800-5 14,8;14,5
1504 | 149.8 | 14.4;14,6
149.8 | 1495 | 15.0:14.4 15,01 | 1497 | 14,61 | 25885 | 789 | 0,1571
15,0;14,2
Cpeanne 3nauenns 823 | 0,1686




Tabununa 11 - Tensronposoanocts pudponenodeTona MIOTHOCTHIO 823 Kr/m’®
npu Baaxuocru 10%

[Mokaza- Homepa obpasuos
Tenn SOAMINCA AT RS T 800-1 | 800-2 | 8003 | 800-4 | 800-5
h Tomuuna obpasua 14,7 15,11 14,84 14,69 14,61
m,; Macca cyxoro obpasua 2803 | 28295 | 284,85 | 280,85 | 258.85
A 0,1771 | 0,1749 | 0,1732 | 0,1659 | 0.1571
TennonposogHocTs cyxoro obpasua
hom CpejiHee 3HaueHue Oilieds
TETUIONPOBOAHOCTH CYXHX 00pasuoB
My Pacuernas macca obpasiios ¢ 308,33 | 311,25 | 313,34 | 308,94 | 284.74
BJIAKHOCTBIO, COOTBETCTBYHOLUEH
YCIOBHIO
My; Macca ysnaxuennoro obpasia 307,60 | 311,15 313,9 | 309,25 | 286,55
HETOCPENCTBEHHO TIEPE/] 3arPy3KOi B
npubop
My T 307,30 | 311,05 | 313,55 | 308,65 | 285,80
0 7K€, Cpa3y Mocse BbIeMKH H3
npubopa
Whi Brnaxxnocts 06paziion 9,74 9,97 19.2 10,11 10,70
HEMNOCPE/ICTBEHHO NepeJi 3arpy3Koi B
npubop, %
Wei T 9,63 9,93 10,08 10,05 10,41
0 )K€, Cpasy Moc/ie BLIEMKH H3
npubopa, %
wi = 0,5(wp,; + W ) 9,68 9,95 10,14 10,08 10,56
Wi
A Tennonposoanocts npu Bnaxuocrn | 0,1892 | 0,1881 | 0,1869 | 0,1810 | 0,1790
Wg
Wﬂ
Aowi Aaii = i + (R - Aoi ) W 0,1899 | 0,1882 | 0,1866 | 0,1809 | 0,1778
M
/" =02 Ay 0,1847
S S =0,2236 JZ{ R = B Y 0,002291
A= K (Kghyw + 2,571 S ); Ki=095; K=1,0; hip=0,1811 Br/mK




Ta6amna 12 - Temonposoauocts Gubponenoferona mwioTHocTs0 823 Kr/M’
npu BaaxuocTu 15%

Do HaumeHoBaHue nokaszaTesns Howmepe obpasuos
Telb 800-6 800-7 800-8 800-9 | 800-10
h Tomuunua obpasua 14,70 15,40 14,84 14,69 14,61
My Macca cyxoro obpasua 270,85 | 278,25 | 278,05 | 285,90 | 281,94
Ao 0,1771 | 0,1749 | 0,1732 | 0,1659 | 0,1571
TennonporoaxocTs cyxoro obpasua
hom CpenHee 3HaueHuHe hkose
TENIONPOBOAHOCTH CYXHX 00pa3sLoB
My, Pacuernas macca oOpasuos ¢ 311,48 | 320,00 | 319,76 | 328,74 | 324,23
BJIAAKHOCTBIO, COOTBETCTBYIOLIECH
VCIIOBHIO
mg; Macca yBiakHenHoro obpasua 311,95 | 32095 | 319,80 | 329,85 | 325,00
HENOCPEACTBEHHO NEpe/l 3arpy3Koi B
npubop
m,; T 310,65 | 320,30 | 319,10 | 329,15 | 324,75
0 3KE, Cpa3y Mocjie BEIEMKH U3
npubopa
Wi Baasknocts 06pazios 15,00 15,35 15,02 15,37 15,27
HETIOCPEICTBEHHO Mepe/ 3arpy3Koi B
npubop, %
Wi i S o BB 14,69 15,11 14,76 15,13 15,18
npubopa, %
wi = 0,5(wy; + W, ) 14,86 15,23 14,89 15,25 15,23
Wi
A Tennonposoanocts npu enaxnoctn | 0,1961 | 0,1903 | 0,2060 | 0,2122 | 0,2033
Wi
Wa
i M = hoi + (A - Ai ) W 0,1964 | 0,1898 | 0,2063 | 02115 | 0,2028
fi
oy Me=02 ) Dy 0,2013
S $=02236 /> ( M- Y 0,00379

s =K (Kshw+ 2,571 8 ); Ki=095 K;=1,0; hs=0,2005 Br/mK
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[lo pesynbraTaM HHCTPYMEHTAIBHOTO ONpe/ie/ieHHs ITOJIYyYeHbI alllPOKCUMHPYIOLIHE
YPaBHEHHSA 3aBHCHMOCTH TEIIONPOBOAHOCTH (uOponenobeToHa 0T ero IIOTHOCTH Po,T/M,
B CYXOM COCTOSTHHH:

IS cyXoro OeToHa o= 10,2095 p,— 0,0036; (7)
Juis GeToHa BiIaxHOCTBIO 8% Ag=0,2270 p, + 0,0020; (8)
Jutst 6eTona BnakHocTRO 12% A12=10,2351 p, +0,0034. (9)

Tabnuua 15 — Koadduuments: tennonposogaocTy GubponeHobeToHa IPH HOPMHPYEMOM
IJIOTHOCTH ¥ BIAXHOCTH, OIPeJielieHHbIe 10 YpaBHeHHAM (7-9)

HopmarugHnas Koadpuuuenr rernonpooasocty, Br/MK, npn
BIQXHOCTB, % HOPMHPYEMOi TTOTHOCTH (HOpOTeHOGETOHa, KT/M°
500 600 700 800
0 0,1012 0,1221 0,1431 0,1640
8 0,1155 0,1382 0,1609 -
12 0,1210 0,1445 0,1680 -
10 - - - 0,1836
15 - - - 0,1915

B cBA3M ¢ TeM, YTO pacyeTHbIEC 3HAYEHUS TEIUIONPOBOIHOCTH OTIMYAIOTCS OT
(hakTHUECKHX NpaKTHYECKH He OoJiee yeM Ha 5%, HOPMHpPYEMBIE 3HAYEHHS TEILIONPOBOAHOCTH
JIOIXKHBI OBITE He Honee 3HAUEHWH, peKkoMeHI0BaHHEIX B Tabmure 16,

Tabnuua 16 — PexkoMenayemblie pacueTHble 3Ha4eHHs KO()QHIHEHTOB TEILIONPOBOAHOCTH
(pubponenodeTona s yeIoBHii sKciyaranuu A u b

Mapxatio | Copfimonmas sammocts, %, TennonposojgHocTh, BT/MK, Heuﬁonee
cpeaHeit JUIA YCJIOBHH IKCIUTyaTallHH B CYXOM MR
IIOTHOCTH COCTOSIHHH Hemy e

A b A b
500 8 12 0,101 0,116 0,121
600 8 12 0,122 0,138 0,144
700 8 12 0,143 0,163 0,168
800 10 )y, (),164 0,184 0,192
Alavansank VYipasiieHus Hay4HO- 7
HeeleoBaTeNbeKUX pabot, npode b.M.f3kieB
PyKOBOJIHTEIIb IOrOBOPA, IIpodeccop A H.IOnauu




