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BBenenue

Hacrosimee [locobue pa3zpaborano ¢ yuerom TpeOoBaHUi (eepaabHbIX 3aKOHOB
ot 27 nexadbps 2002 r. Ne184-®3 «O TeXHUYECKOM peryupoBaHun», ot 22 uroHs 2008 r.
Nel123-OX «Texnundeckuil permameHT o TpeOOBaHHIX MOXapHOU OGezomacHOCTH», OT 30
nekabps 2009 r. Ne384-d3 «TexHuueckuil periaMeHT O O€30MacHOCTU 3JaHUN U
COOPYKEHUID.

[TocoOue pa3zpabaTbiBaeTCsi B pa3BUTHE MoJokeHU DenepanbHOro 3akona «123-
@3, CII 15.13330.2012, CI1 20.13330.2011, CIT 50.13330.2012 u CII 70.13330.2012.

[enp pa3pa®oTku — AeTanu3auusi yKa3aHUM MO pacyeTy M MPOEKTUPOBAHHIO
KaMEHHBIX KOHCTPYKLMM, BBIIOJHEHHBIX W3 KIAJOYHBIX CHJIMKATHBIX W3ZCIIHN,
M3rOTOBJIICHHBIX Ha OCHOBE MOJU(ULIHUPOBAHHOTO CHJIMKATOOETOHA, C NPUMEPAMHU
pacyeToB KOHCTPYKLUMH M PEKOMEHJALMA MO MPOEKTUPOBAHUIO JUIsI MHXXEHEPOB U
IPOEKTUPOBIIUKOB.

ABtopckuii komiekTuB: A.M. I'opoynoB, A.B. Ilectpuukuii, M.A. Myxun, O.C.
Yurpuna (HUHUUCK um. B.A. Kyuepenko), n. T. H. B.I'. 'arapumn, k. T. H. B.B. Ko3:10B, k.
T. H. M.A. [lopoxenko, k. T. H. JI.B. Anmpkenos (HUMC® PAACH), H.B. ComoB, K. T. H.
M.B. Kopues (HIT «<ATICW»), k. 1. 1. B.H. Jlepxau (PYII «benHUHWCy). ITox pex. k. T. H.
O.U. [Tonomapesa.



1 ObacTh NpUMeHeHHU s

[Tocobue pacnpocTpaHseTcss Ha MPOEKTUPOBAHME CTEHOBBIX HECYIIMX U
OTPAXKIAIOIMX KOHCTPYKIIMM, BO3BOJMMBIX C NPUMEHEHHEM KJIaJOYHBIX CHJIMKATHBIX
U3JIeIN, M3TOTOBJICHHBIX HAa OCHOBE MOAM(PHUIIMPOBAHHOTO CHIIMKATOOETOHA, KOTOPHIC
OPUMEHSIOTCS B 3JaHUSAX M COOPYKEHUSAX PA3IMYHOIO HAa3HAYCHMsI, SKCIUTyaTUPYEMBIX B
KJIMMaTH4YecKuX ycaoBusix Poccuiickoii denepanuu (Ipu CUCTEMATHYECKOM BO3JEHCTBUN
temneparyp He Boiure 50 °C u He Hmxe —70 °C), B cpeie ¢ HEarpecCHBHON CTEIEHBIO
BO3/ECHCTBUS IPU CTATUYECKOM JICHCTBUM HArpy3Kku ¢ yuerom TpedoBanuii denepaabHOro
3akoHa Nel23-@3, CII 15.13330.2012, CIT 20.13330.2011, CIT 50.13330.2012 u CII
70.13330.2012.

B TIlocobunm mnpuBoadarcs TpeOOBaHUA K NPOCKTUPOBAHUIO KAMEHHBIX U
ApPMOKAMEHHBIX KOHCTPYKLIMM, BO3BOAUMBIX C TNPHUMEHEHHUEM CUJIMKATHOTO KHpPIINYa,
KaMHEeH, OJOKOB M IUIUT MEPEropoJOYHBIX, M3TOTOBJIECHHBIX M3 MOJU(PUIUPOBAHHOIO
CHWJIMKATOOETOHA, B TOM YHUCIIE Ul KIAJKU C a30rPEOHEBBIM COEAMHEHHUEM.

[Tocobue pacrpocTpaHseTcs Ha NPOEKTUPOBAHUE OTPAXJAIOIIUX KOHCTPYKUUH
AKUJIBIX, OOIIECTBEHHBIX U MPOU3BOJICTBEHHBIX 3aHUM.

B Ilocobun ykazaHel TpeOOBaHMs K IOKapOOE30MACHOCTH U CONPOTUBIICHHIO
TEIIonepeaadye OrpakIaroux KOHCTPYKLIUN, TaHbl IIPUMEPBI pacuera.

[IpuBeneHsl Takke TpeOOBaHUS K KOHCTPYKUUSAM 3[JaHUN pa3IMuYHOTO Ha3HAUYCHHMS
B 4YacTu oOecreyeHUs: HOPMATHBHBIX MapaMETpPOB  aKyCTHUYECKOW Cpelnbl B
IPOU3BOJCTBEHHBIX, KWJIBIX U OOIIECTBEHHBIX 3/IaHUSX; J1aH MOPSAIOK pAacyeTOB HMHIECKCA
3BYKOM30JIALIMU BHYTPEHHUX CTEH U MEPETOPOOK.

[Tonoxxenuss nanHoro Ilocobusi nomyckaercs MPUMEHATH MPH MPOSKTUPOBAHUU
31aHUi, BO3BOJIMMBIX Ha MOAPAOATHIBAEMBIX TEPPUTOPHUSIX, BEUHOMEP3JBbIX T'PYyHTaX, B
CEHCMOOMACHBIX palioHaX, a TaKXe MOCTOB, TpyO M TOHHEJEH TOJbKO NpPH Yy4deTe
TpeOOBaHMI COOTBETCTBYIOIIMX HOPMAaTUBHBIX JOKyMeHTOB, B ToMm uucie: CII 21.13330,

CII 25.13330, CII 14.13330, CII 35.13330, CII 122.13330.



Metonunueckoe mocoOue paszpadaTbiBaeTCsl I MPUMEHEHUS HIUPOKUM KPYyrom
CHELHUAINCTOB, Ybsl ACSITEIBHOCTD CBSI3aHA C MPOEKTUPOBAHUEM M PACU€TOM KOHCTPYKLHUMN
C IPUMEHEHUEM KJIaJ0YHBIX CTEHOBBIX MAaTEPUAIIOB, B TOM YHCJIE:

- CHEUAIMCTaMH IPOEKTHBIX OPraHU3ALHI;

- HHXEHEPHO-TEXHUUYECKUMH PaOOTHUKAMU;

- CIOEIMAIUCTaMH TOCYJapCTBEHHBIX W HWHBIX OPraHOB JKCIEPTHU3bl U
COTJIacoBaHUs; MpenojaBaTelsiMA M CTYJEHTaMHU CTPOUTEIbHBIX  (PaKyJIbTETOB

TCXHUUYCCKUX BY30B.



2 O01IHe MOJI0KEeHUS

2.1 Ilocobue paspabaThIBaeTCsl B pa3BUTHE MOJOKEHUN DeaepalbHOTO 3aKOoHA
«123-®3, CII 15.13330.2012, CII 20.13330.2011, CII 50.13330.2012 wu CII
70.13330.2012.

2.2 TlonoxeHus, wu3JI0KEHHbIE B AaHHOM Ilocobum, comepkaT CHOCOObI
peanu3and TpH  TPOCKTUPOBAHWHM  TPEOOBAHWM  MEHCTBYIOIIUX  HOPMATHUBHBIX
JOKYMEHTOB W CTaHJAApPTOB K HECYIIUM M OTPAXKIAIOINIMM KOHCTPYKIIHUSAM 3/JaHUH,
BO3BOJMMBIM C IPUMEHEHHEM KIIAJIOYHBIX CTCHOBBIX H3JCIIUM, HM3TOTABIMBACMBIX U3
MOJU(DUITUPOBAHHOTO CUJIMKAaTOOETOHAa, B TOM UHCIE€ U3 KPYIHBIX OJIOKOB C
a30rpeOHEBHIM COSTUHCHHUEM.

2.3 B memax cuctemMaTuzamuM YKa3aHWW 110 pacdeTy W TPOCKTHPOBAHUIO
KOHCTPYKITUH, BO3BOJUMBIX M3 KJIQJOYHBIX CHIJIWUKATHBIX W3JCIUH, B TOM 4YHCJEC U3
MOAU(DUIIMPOBAHHOTO CHJIMKATOOETOHA, B TTOCOOUM MPUBE/ICHHI OCHOBHBIC TOJIOKEHUS U
TaONMIBl W3 JIEHCTBYIOMMX HOPMATHUBHBIX JOKYMEHTOB M CTaHJApPTOB, KOTOPHIC
3aKJIFOUCHBI B 3aMKHYTBIN MPSIMOYTOJIBHUK (C YKa3aHHEM HOPMATUBHBIX JOKYMEHTOB).

2.4 Tlpu mpoBeNCHWH pacdyeToB TPEOOBAHHS K MPUBEICHHOMY COIMPOTHUBIICHUIO
terionepeaaye npuHATel mo CII 50.13330, 3HaueHHs] pacyeTHBIX UM HOPMATUBHBIX
BETPOBBIX HArpy3ok ompenenensl cornacuo CIT20.13330.

2.5 OcHOBHBIE CBOMCTBAa MOIAUGUIIMPOBAHHBIX CHIMKATOOETOHOB IPHUBEACHHI B
paznaeine 4. ®U3NKO-MEXaHUYECKHUE XapaKTEPUCTUKH OJIOKOB, U3TOTOBJICHHBIX M3 JAHHOIO
Marepuaja, MPOYHOCTHBIE M TEIUIOTEXHUYECKHE XapaKTePUCTHKU KIAIKH, a TakxKe
O0COOEHHOCTH KJIQJOYHBIX CTCHOBBIX H3EIHN W3 MOIU(DHUIIMPOBAHHOTO CHJIMKATOOETOHA,
TpeOyrolye y4yera MpU pacuere M MPOSKTUPOBAHUH, MPUBEICHBI B COOTBETCTBYIOIIUX
pazjenax mocoous.

2.6 OcoOeHHOCTHM pabOThl KIAAKA U3 KPYINHBIX CHJIMKAaTHBIX OJIOKOB U3
MOAUGUITMPOBAHHOTO CHJIMKATOOETOHA C TAa30rpPeOHEBBHIM COCAMHEHHEM YUTEHBI MPH

pacueTe TOHKHX CTEH Ha BETPOBbIC HArpy3kH (mpuiioxenue b).



3 MarepuaJibl 1J151 KOHCTPYKIUHA

U3 MOAN(PUIMPOBAHHBIX CWIIMKATHBIX 0€TOHOB

3.1 B nHacrosieM nocoduu paccMaTpuBAIOTCS KaK TPaJULIMOHHBIE CHUIIMKATHBIE
U3JeNUsA, TaK W U3JeNus U3 MOAU(UIIMPOBAHHOTO CHUIMKAaTHOrO OertoHa. M3menmus u3
MOIU(UIIMPOBAHHOTO CHJIMKATHOTO O€TOHAa OTJIMYAIOTCS MOBBIMIEHHONW IUIOTHOCTBIO,
IPOYHOCTHIO0 U MOPO30CTOMKOCTHIO.

CoBpeMEHHbBIE TEXHOJOTHH TO3BOJISIIOT BBITYCKAaTh CHJIMKATHBIE KJIaJ04YHbBIE
CTEHOBBIE U3JIEJIUA C XapaKTEepUCTUKaMH, OOECIEUYMBAIOIIMMU BO3MOXKHOCTh HX
OPUMEHEHUS B Pa3IMYHBIX TEMIIEPaTypPHO-BIAKHOCTHBIX YCIOBHsX. Mcnonb3oBaHue
COBPEMEHHOTO OOOpPYHOBAHUS U KOHTPOJb TEXHOJOTMYECKOTO Ipoliecca Ha Pa3iIMYHbIX
sTanax MpOU3BOACTBA, HAYMHAS OT IOJATOTOBKU ChIPbEBOM CMECH M 3aKaHUYMBAsl IIPOLIECCOM
(dopMupoBaHusi  cbIpia, OOECIEYMBAIOT  MAaKCUMAaJbHYI0  IUIOTHOCTh  YIAKOBKH
COCTABJISIOLIMX YacTHI] (3epeH mnecka, u3Bect). Ha ctagum nmoaroTroBKU ChIpbEBOM CMECHU
HaHHbIA 3¢ (QEeKT TOoCTUraercs MOJ0OPOM KOMIIOHEHTOB — MCIIOJIb30BAHUEM I1E€CKOB
Pa3IMYHOrO TPaHyJIOMETPUUYECKOTO COCTaBa (C Pa3IMYHBIM MOJYJEM KpPYHHOCTH) WIIU
U3BECTKOBO-KPEMHE3EMHUCTOIO BSDKYIIErO (IMPOLYKT COBMECTHOIO IIOMOJa Ilecka |
u3Bectu). Ha cranmuu mpUroTOBIEHUS CHUIIMKATHOM MacChl MPUMEHSIIOTCS PEAaKTOPbl WM
CUJIOCHI, 00€CMEeYnBaIOIINE MPOTEKAaHUE XUMHUYECKOW peakiuu TuapaTanuu (TamieHus)
U3BECTU JI0 KOHIA, TAKUM O00pa3oM, B KOHEYHOW MPOIAYKIIMH MOJIHOCTHIO OTCYTCTBYIOT
HermoracuBIvecss 3epHa u3BecTH. Ha cragum ¢GopMoBaHUS TPUMEHSIOTCS MPECCHI,
oOecreurBarolne BEICOKOE JaBICHNE TPECCOBAHUS.

Wznenus u3 Moau(UUIMPOBAHHOTO CHIJIMKATOOETOHA MPHU BBICOKOM IJIOTHOCTU
(1800 kr/M’) 06GIAAIOT MOBBILICHHBIME (DU3HUKO-MEXaHHYECKUMH XapaKTePHCTHKAMHU:
MapKoi 1o mpoyHocTH 010K0B 10 M250 — M300 u mapxkoit o mopo3octoiikoctu 10 F100.

3.2 Kupnu4, kaMHH, OJIOKA U PaCTBOPHI AJI1 KAMEHHBIX KOHCTPYKIIMH, YKa3aHHBIX
B pasnene 7, JOKHBI YIOBIETBOPATH TPEOOBAHUSM COOTBETCTBYIOIIMX CTAaHIapTOB,
yKazaHHbIX B 1. 5.1 a), 6), B), 1) CII 15.13330.

3.3 IIpoexTHble Mapkhd 1O MOPO30CTOMKOCTH KAMEHHBIX MAaTepUajoB IS

Hapy>KHOW YacTH CTeH (Ha TOJIMMHY 12 cM) ¢ BHYTPEHHUM CJIOEM U3 KaMHEW U OJIOKOB,



BBITIOJIHEHHBIX U3 MOJU(DUIIMPOBAHHOTO CHJIMKATOOETOHA, W i (PyHAAMEHTOB (Ha BCIO
TOJIIIMHY), BO3BOJMMBIX BO BCE€X CTPOUTEIbHO-KIMMATUYECKUX 30Hax Poccuu, B
3aBUCUMOCTH OT 30HBI BIQKHOCTH U MPEATOIAraeMoTo Cpoka Ciryk0n1 KoHcTpyKIui (100,

50 u 25 net), npuBeeHbI B TabauIe 3.1.
HpI/IMe‘IaHI/Ie — HpOCKTHI—:IC MapKu 110 MOpO3OCTOI>'IKOCTH YCTaHaBJIMBAKOT TOJIBKO JJIA
MaTepHaioB, U3 KOTOPBIX BO3BOAUTCS BEPXHsSA 4acTh (PyHAAMEHTOB (/10 MOJIOBUHBI PACYETHOW TITyOUHBI

poMep3aHusi TpyHTa, onpezensieMoii B cootBercTBru ¢ CIT22.13330).

Ta6bnuma 3.1
30HBI 3HaveHus: MOpo30cToiKocTH F
BIIa’KHOCTH KJIaJIOYHBIX MaTEPHUAJIOB IPH
Bun xoncTpykuuit TEPPUTOPUH MPEIII0IaraéMOM CPOKE CITyKObI
Poccun KOHCTPYKIUH, JIET
100 50 25
1 Hapy>xHbl€ CTEHBI U3 MACCHBHOW KJIaIKU WM UX Braxuas 50" 35" 15
001mLoBKa 6€3 3(p(HEeKTUBHOrO yTEIIUTEN HopmabHast 35" 25 15
(mByXcrnoliHbIe CTEHBI) U3 KJIAJJOYHBIX U3/ Ha Cyxast 25" 25 15
OCHOBE MOJIM(UIIMPOBAHHOTO CHIIMKATOOETOHA
2 Hapy»xHbie MHOTOCTIOWHBIE CTEHBI C 3(h(HEKTUBHBIM
YTEIUIUTENIEM:
a) JINLIEBOMU CJION KIIAJKX TOMIIHHOMU 120 MM Bnaxxnas 75 50 25
Hopmanpaas 50 35 15
Cyxas 35 25 15
0) JMIIeBOH CJIOM KJIaJAKH TOJMIMHON 250 MM 1 Gosee Bnaxnast 35 25 15
Hopwmanbhas 25 25 15
Cyxas 15 25 15
[Ipumeyanus.

1 B CesepHoM ximMaTHueckoMm paiioHe | (kpome mopapaiiona 1B) mapku mo Mopo30CTOMKOCTH,
MIpUBEICHHBIC B MO3UIIMU | 1 2a), MOBBIMIAIOTCS HA OAHY CTYIEHb, a JUIsi OOJUIIOBOYHOTO CIIOS ToimuHOi 120
MM — Ha JiBe CTyIeHu, Ho He Bbime F100.

2 30HbI BIXHOCTH TeppuTopuu Poccun onpeaensiorcs no kapte 30H BiaxHocta CII 131.13330.

3 Tabnuiy 3.1 pekoMeHIyeTcs HCIOIb30BaTh PU MPOSKTHPOBAHHUHU 3/1aHui ¢ yueToM Tadmumbl 1 CII
15.13330.

4 3amuTy HapyXHOTO CIOSI KJIaJKH CTEH OT arpecCHUBHBIX BO3JEHCTBUH OKpYXKAlOIIeH Cpeabl
BBITIOJIHATH B cOOTBeTCTBHM ¢ TpeboBaHusiMu CIT 28.13330.

S5 7*“ — naHHas KOHCTPYKUMsS CTEH HE PEKOMEHAYeTCS Ul XHWJIBIX W OOLIECTBEHHBIX 3JaHUN
YKa3aHHOTO CPOKa 3KCILTyaTalluH.




4 dU3MKO-MeXaHNYeCKHe CBOIICTBA KJIAJAKH, BO3BOJAMMOM ¢ MpUMeHeHueM
KJIQJ0YHbIX M31eJUH U3 MOAN(PUIMPOBAHHBIX CHWIMKATHBIX 0€TOHOB,

B TOM 4YucCJie C HﬂBOFpEﬁHeBbIM COCAMHCHUEM BEPTUKAJIBbHBIX IIIBOB

PacyeTHbIE COIIPOTHBJICHUA

4.1 Pacuernsie compoTuBieHHs R cxaruio KIagku M3 CIUTIONIHBIX
MOAU(UITMPOBAHHBIX CHJIMKATHBIX KPYMHBIX OJIOKOB C TA30rpeOHEBBIM COCIUHCHHUEM
BEPTUKAIBHBIX IIIBOB C OTBEPCTUSAMU JIJII MOHTa)ka Mpu BbicoTe psana kiaaaku 500—-1000
MM npuBeneHsl B tadmmne 4.1 (CIT 15.13330 Tabmuma 5 ¢ y4eToM JIOTIOJHUTEIBHBIX

npuMedannit No4 u No5).

Tabnuua 4.1
Pacuernbie conporuBnenus R, MIla, cxxaTuro Kiaku U3 KPYIMHBIX CTUTONTHBIX
CHJIMKATHBIX OJIOKOB IpH BhIcoTe psaa kinaaku 500 — 1000 mm
Knacc Oerona Mapka IIpU MapKe pacTtBopa npu
010Ka HyJIEBOi
200 150 100 75 50 25 10 TIpOYHOCTH
pacTBopa
B22.5 300 7,5 7,2 6,9 6,7 6,5 6,2 57 4.4
B20 250 6,7 6,4 6,1 59 57 54 49 3,8
B15 200 54 572 50 49 47 4,3 40 3,0
B13,5 175 50 4.8 4.6 45 4,3 4,0 3,7 2,7
B12 150 4,6 4.4 42 41 3,9 3,7 3,4 2,4
B10 125 - 3,8 3,6 3,5 3,3 3,1 29 2,0
B7,5 100 — 3,3 3,1 29 2,7 2,6 2,4 1,7
BS 75 - - 2,3 2,2 2,1 2,0 1,8 1,3
B4 50 — — 1,7 1,6 15 14 1,2 0,85

[Ipumevyanus

1 PacueTHble COTNPOTHBICHHUS CXKATHIO KIAJKH M3 KPYMHBIX OJOKOB BbICOTOHM Oosee 1000 mm
npunuMarorcs 1o tadmuie 5 CIT 15.13330 ¢ koaddurmentom 1,1.

2 Knaccer 6etona cnenyer npuauMath mo 'OCT 18105. 3a Mapky KpynHBIX OCTOHHBIX OJOKOB
cleyeT NpUHMMAaTh NpeAen NpodHocTH Ha coxarue, Mlla, stamoHHOro oOpasua-kyOa, HCIBITAHHOTO
cornacHo TpeboBanmsim ['OCT 10180 u TOCT 8462.

3 PacueTHbIe COMPOTHUBIICHUS CXKATHIO KJIAJAKH M3 KPYITHBIX OETOHHBIX OJIOKOB, PACTBOPHBIE HIBBI
B KOTOPOH BBINOJIHEHB! IO PaMKy C pa3paBHMBAaHMEM M YIUIOTHEHHEM pPEHKOW (0 4eM yKas3bIBaeTcs B
MpoeKTe), JoIyckaeTcs npuHuMaTh 1o Tabnwuie 5 CII 15.13330 ¢ xoaddunmentom 1,2.

4 PacueTHBIE COMPOTHUBICHHS CXKATHIO KIAJAKH W3 KPYIMHBIX OJOKOB M3 MOAW(DHUIIMPOBAHHOTO
CHJIMKAaTOOETOHA Ha KJIEEBBIX pacTBOpax Mapkd M75 W Bbllle MpH TOJIIMHE IIBa 3+5 MM JOIyCKaeTCs
MIPUHMAMATH Kak JJis TshKeJoro pactsopa Mapku M100.

5 PacueTHOe CONPOTHBICHHE CXKATUIO KIAAKH U3 CHUIMKATHBIX MOJIU(PHUIIMPOBAHHBIX OJIOKOB
Ha CTPOWTENbHOM KIIEH-TIeHe CO MIBaMU B BHJE JIBYX KpalHHUX IOJIOC JOIYCKAeTCs MPUHUMATh KakK IS
HYJIEBOU ITPOYHOCTH PacTBOPA.

4.2 PacyeTHbIE CONMPOTUBIICHUS CHKATUIO KJIAIKU U3 CUIMKATHOTO MyCTOTENIOro (C

KPYTJIBIMHU MyCTOTAMH JHAMETPOM He Oojiee 52 MM U MyCTOTHOCTHIO 70 25%) kxupmnuda



TONIIMHON 88 MM M KaMHeH ToimuHoW 138 MM gomyckaeTcs IpUHUMATh MO TadnuIe 2
CII 15.13330 c ko3¢ durnentamu:
- Ha pacTBOpax HyJeBoi mpoyHocTu U npounoctu 0,2 Mlla - 0,8;

- Ha pacTBopax Mapok 4, 10, 25 u Beiie — coorBeTcTBEeHHO 0,85, 0,9 1 1.

4.3 PacyeTHBIC COMPOTHBIICHHS CXKATHIO KIAIKA TP MPOMEKYTOUHBIX pa3Mepax
BBICOTHI psima oT 150 1o 200 MM OJDKHBEI OMPEAENATHhCS Kak CpeaHee apuhMeTHIECKOe
3HaYeHUM, TpuHATHIX no Tabmauiam 2 u 6 CII 15.13330, npu Beicote psaga ot 300 mo 500
MM — TI0 UHTEPTIOJISAIIUNA MEKy 3HAUCHHUSIMU, TIPUHITHIMUA 110 Tabautam 5 u 6.

[CIT 15.13330, nyukr 6.1 Tabauma 2, nmyHkt 6.4 Tabauma 5, myHKT 6.5 Tabnuma 6, MyHKT
6.11]

4.4 PacyeTHBIC COMPOTUBIICHHUS R C)KaTHUIO KIIAJKH U3 CIUIONTHBIX KPYIHBIX 0JIOKOB
13 MOIU(DHUITMPOBAHHOTO CHJIMKATOOETOHA C OTBEPCTHAMU ISl MOHTa)KA MPH BBICOTE Psiaa
kmagkn 200-300 mm mpuBenensl B Tabmuie 4.2 (CIT 15.13330 tabnuma 6 ¢ ydeTom

JOTIOTHUTENBHBIX puMedanuii No2 u No3).

Tabnuma 4.2
PacueTrHrie COIIPOTUBJICHUSA R, MHa, CXKATHUIO KJIaJJKHU U3 CIINIOIIHBIX MOI[I/I(I)I/IL[I/IpOBaHHI)IX CHJIMKATHBIX
0JIOKOB C Na30rpeOHEeBBIM COSIMHEHNEM TIpH BhIcoTe psiaa kiagku 200 — 300 mm
Mapka kamMHs [pH Mapke pacTBopa IIPU NIPOYHOCTH
pacTBopa

200 150 100 75 50 25 10 4 0,2 HYJIEBOM

300 5,8 4,9 47 4,5 4.3 4,0 3,7 3,3 3,1 2,8

250 4,9 47 41 4,0 3,8 3,5 3,3 2,9 2,7 2,4

200 4,0 3,8 3,6 3,5 3,3 3,0 2,8 2,5 2,3 2,0

175 3,7 3,4 3,2 31 2,9 2,7 2,5 2,2 2,0 1,7

150 3,3 3,1 2,9 2,8 2,6 2,4 2,2 2,0 1,8 1,5

125 2,8 2,7 2,6 2,5 2,3 2,1 1,9 1,7 1,5 1,2

100 2,5 2,4 2,3 2,2 2,0 1,8 1,7 1,5 1,3 1,0

75 - - 19 1,8 1,7 1,5 1,4 1,2 1,1 0,8

50 — — 1,5 1,4 1,3 1,2 1,0 0,9 0,8 0,6

IIpumeyanus

1 PacuerHble CONPOTHBIICHHS CXKATHUIO KIAJAKH W3 KPYHHBIX OJOKOB M3 MOIU(PHUIMPOBAHHOTO
CHJIMKAaTOOETOHA Ha KJICEBBIX pacTBOpax Mapkd M75 u BhIIe TIpH TOJIIMHE IMBa 3+5 MM JOIyCKaeTcs
MIPUHMAMATH Kak JJis TshKeoro pactsopa mapku M100.

2 PacueTHOE CONPOTHBICHHWE C)KATHUIO KIAAKH W3 CHJIMKATHBIX MOJU(HUIIMPOBAHHBIX OJIOKOB
Ha CTPOMTEIBHOM KJIEH-TIEHE CO IIBAMHU B BUJE JIByX KpailHMX MOJ0C AOMyCKAaeTCs IPUHUMATh KaK I pacTBOpa
Mapku M4.
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4.5 PacyeTHblE CONPOTUBJICHUS CXKATHIO KIQJAKA W3 CHJIUMKATHBIX OJIOKOB C
POBHBIMH TIOBEPXHOCTSIMU U JIOMYCKaMH £2 MM TIPH KJIaJKe Ha KJIEEBBIX pacTBOPaX MapKH
M75 u BpIIIe TIpHU TOJIIMHE PACTBOPHBIX IIBOB 3+5 MM cleAyeT MPUHUMATh KaK IS
TSDKENoro pacreopa mapku M100.

4.6 PacueTHbIe CONMPOTHUBIICHUS CXKaTHIO R KIagku W3 MYCTOTENBIX OJIOKOB W3
MOAU(DUIIMPOBAHHOTO CHIIMKATOOETOHA MYCTOTHOCTHIO 110 25 % IpH BBICOTE psifa KIIaJIKU
200-300 mm mnpuBeaensl B Tabmmne 4.3 (CII 15.13330 TabGnuma /7 ¢ y4eTom

JOMOJHUTENbHBIX IpuMedanuid No2 u Ne3).

Tabnumna 4.3.
Pacuernbie conporusienus R, MIla, cxxaTuro KIaaKu U3 MOTUPHUIIMPOBAHHBIX CHIIMKATHBIX KPYITHBIX OJIOKOB C
Mapka Ma30rpeOHEeBEIM COCTUHEHNEM ITYCTOTHOCTEIO 10 25 % mipu BeicoTe paga kmaaku 200 — 300 mm
KaMHS IIpHu MapKe pacTBOpa TP IPOYHOCTH pacTBOpa
100 75 50 25 10 4 0,2 HYyJICBOH
300 4,2 4,0 3,8 3,6 3,4 2,8 2,5 2,2
250 3,8 3,6 3,4 3,2 2,9 2,6 2,2 1,8
200 3,4 3,3 3,0 2,8 2,6 2,4 2,1 1,7
175 3,0 2,9 2,6 2,3 2,1 2,0 1,8 15
150 2,7 2,6 2,4 2,2 2,0 1,8 1,7 1,3
125 2,4 2,3 2,1 1,9 1,7 1,6 1.4 1,1
100 2,0 1,8 1,7 1,6 1.4 1,3 11 0,9
75 1,6 15 14 1,3 1,1 1,0 0,9 0,7
50 1,2 1,15 1,1 1,0 0,9 0,8 0,7 0,5
35 - 1,0 0,9 0,8 0,7 0,6 0,55 0,4

[Ipumeuanus

1 PacyerHble coOmpOTHBIEHUS KIAJKH W3 CHWIMKATHBIX OJIOKOB C PpOBHBIMH TIOBEPXHOCTSIMH U
JOTTyCKaMH + 2 MM TIpH KJIaJKe Ha KJIEEeBBIX pacTBOpax Mapku M /75 U BbIIIe MPH TONIIUHE PAaCTBOPHBIX MBOB 3+5
MM cIeAyeT IPUHUMATh KaK JUIsl TsbKeJIoro pactsopa Mmapku M100.

2 PacyeTHble CONPOTHBIICHHUS CXKATHUIO KIAJAKH W3 KPYIMHBIX OJOKOB W3 MOJU(HUIMPOBAHHOTO
CHJTUKATOOETOHA Ha KJIEeBBIX pacTBOpax Mapku M75 U BbIllle MIPH TOJIIUHE IIBa 3+5 MM JOMYyCKaeTCss HPUHUMATh
Kak JJid TsKenoro pactsopa mapku M100.

3 PacueTHOe CONPOTHUBIEHHE CHXKATUIO KIAAKH M3 CWIMKATHBIX MOIU(HUIUPOBAHHBIX OJIOKOB Ha
CTPOMTENHHON KIIEH-TIeHEe CO IIBaMM B BHJE JABYX KpallHHX IOJIOC JIOMyCKaeTcs MPUHUMATh Kak JJIs pacTBopa
Mapku M4.

PacueTHoe comnpoTuBieHHE Cx)aTU0 R Kimagku U3 MycTOTENbIX OJIOKOB
MyCTOTHOCTHIO OT 25 110 35 % cneayer mpuHUMATh 1o Taduuie 4.3 ¢ y4eToM CeayonIX
K03 (HULIMEHTOB:

- Ha pactBope Mapku 50 u Boime — 0,8;

- Ha pacTBope mapku 25 — 0,7;

- Ha pacTBope Mapku 10 u Huxe — 0,6.
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4.7 PacyeTHbIE CONPOTUBIICHUS KIAAKH CKATHIO U3 CUJIMKATHBIX KUPIHUYEH U
O050KOB, TMpuBeAeHHbIe B Tabmumax 2, 5, 6, 7 CII 15.13330, cienyer ymMHOXaTh Ha
KO2(pPHUIIMEHTHI YCIOBUM pabOTHI Y., PaBHBIE:

2 .

a) 0,8 — 1151 ¢cT000B ¥ MPOCTEHKOB TLIO0MIAAbI0 ceuenust 0,3 M~ U MeHee;

6) 0,6 — a1 AIEMEHTOB KPYIJIOTO CEYCHHMsI, BBITIOJHAEMBIX W3 OOBIKHOBEHHOTO
(HeNmeKaIpHOr0) CHIIMKATHOTO KUPTIHYa, HE apMUPOBAHHBIX CETUYATOW apMaTypoi;

B) 1,1 — my1st 6;T0KOB ¥ KaMHEH, U3TOTOBIICHHBIX M3 TSHKEJIBIX CHITMKATHBIX O€TOHOB

(y > 1800 xr/nm’).

r) 1,15 — qist KiTagku mocje IIUTENBHOTO TepruoIa TBEpACHHs pacTBopa (Oosee
roja);

n) 0,85 — mnga knaaKd U3 CUIIMKATHOTO KHUpNHMYa Ha PacTBOpE C J00aBKamMu
MoTaIla;

€) JIJIsl 3MMHEH KJIaJIKH, BBIOTHIEMOM CIIOCOO0M 3aMOpaKUBaHU,

— Ha K03 UIIUEHTHI YCIOBUI paboThI Y1 Mo Tadnuie 34 CII.

[CIT 15.13330 nmynkr 6.12 1), 1), e)]

4.8 PacyeTHbIC CONPOTUBIICHUS CXKATHIO KIAAKA W3 KPYHMHBIX ITyCTOTEIBIX
CHWJIMKATHBIX OJIOKOB YCTAaHABIMBAIOTCS MO DJKCHEPUMEHTAIbHBIM JaHHBIM. [lpu
OTCYTCTBUHU TaKUX JIAHHBIX PACUETHBIC COMPOTHRIICHHS CIIEIYyET MPHHUMATH TI0 TabauIe 5
CII 15.13330 ¢ ko3¢ durinenramu:

0,9 — mpu mycrotHOCTH 0710K0B < 10% (HE cuMTasi MOHTaKHBIX OTBEPCTHH);

0,5 — mpu mycrotHOCTH 0J10KOB < 30% (HE cuMTash MOHTAXHBIX OTBEPCTHH), T/IE
IIPOLIEHT MTyCTOTHOCTH OTPEEISIETCS M0 CPEAHEMY TOPU30HTAITIELHOMY CEUCHUIO.

JImst  TpPOMEXYTOUHBIX ~ 3HAYEHWH  MPOIEHTa  IyCTOTHOCTH  yKa3aHHbBIC
K03 (DHUIMEHTHI CICAYET ONMPEASIIATh HHTCPITOISAIUCH.

4.9 PacueTHble COMPOTUBIICHUS KIIAJKA W3 CIUIONIHBIX KaMHEH Ha IIEMEHTHO-
M3BECTKOBBIX, IIEMEHTHO-TJIMHSIHBIX W M3BECTKOBBIX PAacTBOpPaX OCEBOMY pacTshKEHHUIO R,
PACTSKEHUIO TIPH U3THOE Ry, ¥ TTIAaBHBIM PACTATUBAIONIMM HAIMPSHKEHUSM MPU U3rH0E Ry,
cpesy Ry Ipu pacuere cedeHMH KIaAKM, OPOXOJSAIIUX IO TOPU3OHTAIBHBIM H

BEPTUKAJIbHBIM I1IBaM, npuseaensl B Tadbnuue 11 CIT 15.13330.
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Jns Kjmagkd W3 MYCTOTENBIX M TOJHOTENbIX CHUJIMKATHBIX KaMHEW U OJIOKOB
pacyeTHbIe COMPOTHUBICHUS, YkazanHbie B Tabmuie 11 CII 15.13330, cneqyer mpuHUMATh
¢ ko3durmentom 0,7, Ha KIEEBBIX PACTBOPAX MU KJEH-TIEHE — MO IKCIEPUMEHTATHHBIM

JaHHBIM.

4.10 PacueTHble COMPOTHUBICHUS KIAIKW M3 KHUpPINUYA M KaMHEW MpaBUIBLHOU
(opMBI OCEBOMY pacTsKeHUIO R;, pacTsbkeHuo mpu usrude Ry, cpesy Ry U rimaBHbIM
PacCTATMBAIOIIMM HaNpsHKEHUSAM NpHU U3rude Ry, Npu pacdere KIajKH MO MEPEBI3aHHOMY
CEYEHMIO, IPOXOIAIIEMY O KUPNHUYY WK KamHIo, npuBeAeHsl B CIT 15.13330.

[CIT 15.13330 mynkT 6.17, Tabmura 12]
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S Pacuer no nepBoii rpynie npeaejbHbIX COCTOSHUH KOHCTPYKIMH,
BO3BOAMMBbIX U3 KJIAJOYHBIX U3AEJIHM,

BBINNOJIHECHHbIX U3 MOI[I/I(l)I/IIII/IpOBaHHBIX CHJIMKATHBIX 0€TOHOB

HCHTp AJBHO-CKATHIC IJICMECHTDI

5.1 Ilpu pacuere cTeH 3AaHUN, BO3BOJMMBIX M3 KJIAJOYHBIX M3JEIUIl Ha OCHOBE
MOJU(PUIIMPOBAHHOTO CHUIIMKATOOETOHA, HEOOXOIMMO YYUTHIBATh, YTO BBICOKAs HECYIas
CIIOCOOHOCTh KJIQJAKH, B TOM YHCIE KIaJAKKM C Ta30rpeOHEBBIM COEIUHEHUEM
BEPTUKAIBHBIX IIIBOB, TO3BOJISIET YMEHBIIUTH TONIUHY CT€H A0 250 MM [IJs HECYIIUX U
HEHECYIINX KOHCTPYKIIUH.

[Tpy Takux TOJNIIMHAX CTEH OTKJIOHEHHE MX OT BEPTUKAIU MOXKET JOCTUIaTh
MpeeIbHBIX BEINYNH.

[Tpu pacuere CTeH 31aHUM Ha LIEHTPAJIbHOE U BHELIEHTPEHHOE CXKaTHUE HEOOXOIUMO
YUUTBIBaTh, YTO HE3aBUCHUMO OT pPE3YJIbTaTOB pPACUETOB TMOKOCTh CTEH HE JOJDKHA
MpeBBIIATh BEJIWYMH, YKa3aHHBIX B myHkTax 9.16+9.20 CIT 15.13330, a mns creH
TommuHOM 250 MM W3 CHJIMKATHBIX OJIOKOB ¢ Ta30rpeOHEBBHIM COCIMHEHHEM 0e3
3aMoJHEHUSI BEPTUKAIBHBIX IIIBOB PACTBOPOM T'MOKOCTH HE JIOJDKHA MPEBBIMATh A = 12.

5.2 Pacuer »5JIE€MEHTOB HEApMHUPOBAHHBIX KAaMEHHBIX KOHCTPYKLUMHA MpH
[EHTPATBLHOM C)KaTHUHU CIIEyeT MPOU3BOANTH B COOTBETCTBHH C TPEOOBAHMIMH paszzena 7
CII 15.13330.

5.3 Koaddumment npogonsHoro nzruda ¢ ciaeayer npuHuMath o tabnuie 19 CIIT
15.13330 ans ynpyroit XxapakTepUCTUKU KIAJAKU U3 CHIIMKATHBIX u3aemuid o = 750.

5.4 Pacuer HecymMX M CAMOHECYIIUX CTEH TOJIIMHON 25 cM W MeHee CledyeT
BBINOJHATh 1O TpeboBanusimM 1. 7.9 CII 15.13330 kak myis BHEUEHTPEHHO CXKATHIX

JJIEMCHTOB.
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BHeHeHTpeHHO CKATBIC JJICMECHTBI

5.5. Pacuer BHCOCHTPCHHO CXKAaTbIX HCAPMHPOBAHHLIX J3JICMCHTOB KaMCHHBIX

KOHCTPYKLUH CleayeT mpou3BoauTh 1o ¢popmynam 13+15 CIT 15.13330.

5.6 ITlpu pacuere Hecymmx W camoHecymux creH (cMm. 9.6 CIT 15.13330)
TOJIIIMHON 25 CM 1 MEHEE CJIEAYET YUUTHIBAThH CIyYalHBIN SKCIIEHTPUCUTET €, KOTOPBIN
JOJKEH CYMMUPOBATHCSA C SKCIIEHTPUCUTETOM MPOJOJIBHON CHJIBL.

BennunHy ciayd4ailHOrO S3KCUEHTPUCHUTETA CIEAYyET NPUHUMATh pPAaBHOM: IJIs
HECYIIMX CTEH — 2 CM; JUISI CAMOHECYIIMX CTEH, a TAaKXKe ISl OTACIBbHBIX CJIOEB
TPEXCIIOMHBIX HECYIIMX CTEH — 1 CM; JJI MEePEeropoJOK M HEHECYIIHX CTEH, & TAKKE
3anojHeHUuN (axBEPKOBBIX CTEH CIyYalHBbIA HKCIIEHTPUCUTET JOMYCKAeTCs He
YUUTHIBATD.

[CIT 15.13330 mynkr 7.9]

5.7. DKCIEHTPUCUTET pacueTHOU CuiIbl N OTHOCUTENBHO LIEHTPA TAKECTU CCUCHUS

CICAYCT BBIYHUCIIATD I10 (bOpMYJIC

min ?

- M
€= — +e,+e +e
N

rie M — pacueTHOe 3HAaYEHUE HM3rMOAIONIEr0 MOMEHTA OT JIEWCTBHSI HArpy3KH OT
ePEKPHITHS,
N — pacueTHOe 3HaYCHHE BEPTUKAILHON HATPY3KH,
€, — OKCIEHTPUCHUTET OT JCHCTBUS TOPU3OHTAIBHBIX HArpy30K (HAIpHUMep,
BETPA);
e — CiaydailHbld skcueHTpucuret, n. 7.9 CII 15.13330;
€min — HAYaAIBbHBIA OSKCIEHTPUCUTET HAa HETOYHOCTh NPHIOKCHHUS HArpy3KH,

npuHuMaeTcsi paBHbiM H/450 1 yuuThIBaeTCS MPU pacyeTe CTEH TOJIIMHON

250 MM ¥ MEHee TpU BEJIMYMHE TITYOHHBI OMMMPAHUS TIEPEKPHITUS HE Oolee
120 mmM.

5.8 Haubonpmas BelWYMHA OSKCHEHTpPHUCHTETa (C YYETOM CIIy4ailHOro)
BO BHEILIGHTPEHHO CXATBhIX KOHCTPYKIMAX O€3 MPOAOIHHOW apMaTyphl B pPacTSHYTON
30HE HE JIOJDKHA TIPEBBIIATE: JIJIT OCHOBHBIX codyeTaHuil Harpy30k — 0,9y, mist ocoObIx —
0,95y; B cTeHax TONIIMHOM 25 CM U MeHee: JJi1 OCHOBHBIX coueTaHui Harpy3ok — 0,8y,
st ocoosix — 0,85y, mpu 3TOM paccTosHUE OT TOYKHM TMPHUIIOKEHUS CHUIIBI 10 OoJee

CXKATOoro Kpas CCUCHUA JJIA HCCYIIUX CTCH U CTOJIOOB JOJDKHO OBITH HE MEHEE 2 CM.
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5.9 DnemeHThl, paboTawpIMe Ha BHEIEHTPEHHOE CXKaTue, JODKHBI OBITh
IIPOBEPEHBI PAcUYeTOM Ha IEHTPAJIbHOE CXKAaTHE B IUIOCKOCTH, MEPHCHAMKYJISIPHON K
IJIOCKOCTH JEHCTBUS HW3TUOAIONMIET0O MOMEHTAa B TEX CiydasX, KOTJa MIMpPHHA WX

HorepevHoro ceuenus b < h.

[CIT 15.13330 mynkTst 7.10, 7.11]

CmsaTue

5.10 Pacuer ceuenuii Ha cMATHE NPU pacIpeICICHUN HArPy3KH HA YaCTH TJIOIIAIH

CEYEHUs CIIEYET NPOU3BOIUTH B COOTBETCTBUU € myHkTamu 7.13+7.17 CII 15.13330.

HN3rudoaemMpbie 3J1eMEHThI

5.11 Pacyer u3rubaemMbIXx HEAPMHUPOBAHHBIX JIEMEHTOB CIEAYET MPOU3BOIUTH

o gopmyiie
M < RypW, (20)
M — pacyeTHbI U3rHOarOIINA MOMEHT;
W — MOMEHT CONpOTUBIIEHUS CEUEHUS KJIaJKH NP YIPYron ee pabore;
Rip — pacueTHOe CONPOTHUBJIEHHE KJIAJKH PpACTSOKEHMIO MpU U3rHOe 110

nepeBszaHHOMY cedeHuto (cM. Tabmuiel 11+13 CIT 15.13330).
Pacuer n3rubaeMbIx HEapMHUPOBAHHBIX JIEMEHTOB HA TOIMEPEYHYIO CHITY CIIEyeT

MIPOU3BOJIUTH IO PopMyJie

Q < Ruwbz, (21)
rne Ry, — pacueTHOe CONPOTHBIICHHWE KIAJKU TJIABHBIM  PACTATHBAIOIIUM
HaMpsHKeHUsIM Tipu u3rude, mo tTadmaunam 11 u 12 CIT 15.13330;
b — mmpuHa ceueHus;
o 2
Z — TUIEYO BHYTPEHHEH Maphl CHUII, AJIA MPSMOYTOJIBHOTO CEUEHUSs, Z = §h :

[CIT 15.13330 mynkr 7.18]

HpHMeanHe — PacueT cTeH U3 CHIIMKATHBIX OJIOKOB C HaBOFp66H€BLIM COCIUHCHUECM Ha rOPHU30HTAJILHBIC

Harpys3ku CJICAYCT BBIIIOJJHATHL B COOTBETCTBHUU C YKA3aHUAMU ITPUITOKCHUSA b.
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Pacuyer Ha TFOPU30HTAJBbHDbIC HAI'PY3KHU KOHCprKIII/Iﬁ CTEH,
BO3BCACHHDBIX ¢ IPUMECHECHUEM KJIQTOYHBIX H3,H€J1Hﬁ,
H3IroTOBJICHHBIX U3 MOI[I/I(I)I/IIII/IPOBaHHOFO CHJIMKATO0ETOHA

C Ha30Fp66HeBBIM COCIMHCHMEM BEPTUKAJIBHBIX IIIBOB

5.12 Pacuer KmamKu CTE€H W3 CHJIMKATHBIX W3ACIANA, W3TOTABIMBACMBIX W3
MOAU(MUIIMPOBAHHOTO  CHJIMKaToOeToHa (0€3 3alojHEHUs BEPTUKAIbHBIX  IIIBOB)
BBITIOJTHSIETCSI B COOTBETCTBHH C TPEOOBaHUSIMU MPUIIOKEHHS b qaHHOTO mocoows.

[Tpu pacuere creH TommmHON 250 MM W MEHee cleAyeT Y4YUThIBaTh, YTO IIO
CPaBHEHUIO C TPATUIIMOHHOM KJIAJKOW Hecylas CoCOOHOCTh paccMaTpUBAEMOI0 THIIA
KJIQJIKH 110 HETIEPEBA3AHHOMY CEUCHHIO BBIIIIE, YEM TI0 IEPEBI3aHHOMY CEUCHUIO.

[Ipumep pacyeTa HEHECYHIMX CTE€H C BHYTPEHHUM CJIOeM ToiuuHON 250 MM Ha

TOPHU30HTAIBHBIE HATPY3KHU ITPUBEACH B IIPUIIOKEHHUH b.
ApPMOKaMeHHbI¢ KOHCTPYKIHMH

5.13 ApmupoBaHHE KaMEHHOM KIIAJIKM W3 CUJIMKATHBIX W3JECITUN U pacdeT MpH
BBICOTE psifa He Oosiee 150 MM clieyeT MPOU3BOAUTH B COOTBETCTBUU ¢ 1. 1. 7.30, 7.31
CII 15.13330.

5.14 PacuerHOoe 3HAYEHHE MPOYHOCTH (COMPOTHUBIICHUS CXKATUIO) KIAIKA Ha
KJIEEBBIX pacTBOpax Ipu BeicoTe psiga 250 MM u 6osiee u3 uzaenuit Mapku M150 u Bbite
MyCTOTHOCTBIO 110 25%, apMupoBaHHOW 0a3aJbTOBBIMH CTPOUTEIBHBIMH CETKAMH,
nomnyckaercs npuaumath 1o tada. 7 CIT 15.13330. ¢ noBeimaromuM kodddurmertom K =

1,3 no rpade ansa pactsopa M100.
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6 Pacuer mo BTOpOIi rpyiie npeaebHbIX COCTOSHUM
KOHCTPYKIUMA, BO3BOAUMbIX U3 KJIAJT0UYHBIX U31CJIUH,

BBINNOJIHECHHbIX U3 MOI[I/I(i)I/IIlI/IPOBaHHI)IX CHJIMKATHBIX 0€TOHOB

6.1 Pacuer »1eMEHTOB KOHCTPYKIMH M3 CHUIMKATHBIX KJIAJAOYHBIX H3AEIUN IO
MPEAEIbHBIM COCTOSIHUSIM BTOPOM TPYIIbI CJHEAYET MNPOU3BOAUTH MO TpeOOBAHUSIM
pazaena 8 CII 15.13330.

Pacuer mo nedopmamusiM mpoBOAST HAa HOpMaTHBHBIE Harpy3ku. Pacuer mo
PACKPBITHUIO TPEIIMH MPOBOJISAT HA PACYETHBIE WM HOPMATUBHBIE HATPY3KH.

6.2 Ilpu pa3nuuuu MO CTENEHU 3arpy3Kd HAPYKHBIX M MNPHUMBIKAIOMIMX K HUM
BHYTPEHHUX CTEH, BBITIOJIHEHHBIX W3 MOAM(PUIIMPOBAHHOTO CHIIMKATOOETOHA, YYaCTKHU
CTEH, OJIM3KHE K MECTaM HMX B3aUMHOTO MPUMBIKAHUS, JOJDKHBI OBITH pacCUMTaHbl Ha
pasHuily AedhopMalinii, a TakKe 1Mo 00pPa30BaHUIO U PACKPBITUIO TPEITUH.

6.3 B [BYXCIOMHBIX HECYIIHX CTE€HAaX C JIMIEBBIM KHUPIHWYHBIM CIOEM IIPU
KECTKOM COCMHEHUM HAPY>KHBIX U BHYTPEHHUX (OCHOBHBIX) CJIO€B KJIAJIKU THIYKOBBIMU
psgamMu  HeoOXoIMMa TMpPOBEpKa Ha pasHUIy Jedopmanuil MexAy HapyXKHBIM H
BHYTPEHHHM CJIOEM.

[Tpu BbICcOTE 3manmii ot 5, 6, 7, 8§ staxeit (15+24 M) mpenenbHO AOMycKaeMas
pasnuiia nedopmaruii §, He TOJDKHA MpeBbIath 7, 8, 9, 10 MM (COOTBETCTBEHHO).

B 3manusix BeicoTol 10 27 M pa3zHuia nedopmariuii He J0HKHA MPEeBbIIaTh 12 MM,
a B 3JaHUSX BBEICOTOM 110 36 M — 15 MM.

6.4 Knanky HapyKHbIX HECYUIUX CT€H C NPOKIAJAHBIMU PAJaMH JOIYCKAETCS
PUMEHSTH 0€3 TPOBEICHUS PACUueTOB M0 eopmaIusiM B MPOESKTAX 3AAHUM 10 5 dTaxel.

6.5 JIns uCKIIIOYEeHUs] BO3MOKHOCTH TOSIBICHMS TPEIIUH B 3[aHUSX C PA3ITHUYHON
WHTEHCUBHOCTBIO HArPY>KEHUsI CTEH TpeOyeTcs MPEeayCMOTPETh YCUICHHE CETKaMH Y3JIOB
COMPSKEHUN CTEH MEXy COOOM, CEeTKU JOJKHBI YKIIabIBaThCs C IaromM He 6osee 1 M 1o
BBICOTE.

6.6 Pacuer pazHumel gedopmaruii B y3iax CONPSIKCHUN TPOU3ZBOJUTCS TIO

cienyomum Gopmysam:
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8, =0, <9,,
rae O, — abcomroTHas cBOOOAHAs AedopManus CKATHUS ONHONW W3 CTeH (MM ydacTkKa
CTCHBI); &, — TO K€, BTOPOH CTEHBI; O, — MpeebHasl TOMyCTUMAas pa3HHIa JehOopMaIlHii.

Benuuunbl cBOOOMHBIX aedopMaiuii OmpenensioTcs Kak cymMma aedopmaiiuii

KIIAAKH BO BCCX IJTAXKaX 3HdaHUSA OT YPOBHA BCpXa (I)YHI[aMCHTa A0 BCpXa CTCHBLI IIO

dbopmynam:
8 = Gli hl +8$h1
' i=1 Eli
0, = %l +8,
g =5

IJIe G;; — HalPsDKEHUE B KIIAJKKU MEPBOM CBOOOIHO CTOSIIEH CTEHBI B 1-OM 3TaXe; G, — TO
e, BTOPO CTeHbl; £;; — Momynu AedhopMainii KjIaJKy MepBOil CTEHBI Ha 1-OM 3Taxe; Ey; —
TO K€, BTOPOW CTEHBI; /; — BBICOTA 1-TO 3Taxka; Oy, U Oy, — aOCOMIOTHBIE AchopMaIiuu
YCaJKH MEPBOMA U BTOPOMl CTEHBI, BEIYMCIEHHBIE 110 OTHOCUTEIBHBIM 3HAYEHUSIM yCAIOK
MaTepuagoB, YMHOKEHHBIM Ha BBICOTY COOTBETCTBYIOIIMX YYaCTKOB CTE€H; 7 — YHCIO
ATa)kKe! OT MOJia MO/IBAJIA JI0 BEPXHETO UJIM PACCMaTPUBAEMOTO MMPOMEKYTOYHOTO ITa)a.

HarnpsxeHust onpenensitorcsi B CepeuHEe KaKJIOro 3Ta)Ka W BBIYUCISAIOTCS TPHU
pacyYETHBIX 3HAYEHUSIX BCEX JJIMTENIbHBIX Harpy3ok. Moaynu ynpyroctu E, Bxomsiiue B
(bOopMyIIBI BBIIIIE, BEIYUCTSIOTCS 110 (hopMyIie:

E; = oiRiy,

rine R;, — cpeaHuii nmpeaen NpoYHOCTH KJIaJKU TIEPBOM UJIA BTOPOM CTEHBI IAHHOTO ATaXa,
npuHuMaemslil o ¢popmyne [3] . 6.21 CII 15.13330; «;; — xapakrepuctuka aedopmariuid,
KOTOpasi 3aBUCHUT OT MaTepualia KJIaJIKM U yUYUTHIBAET TMOJIHbIE Aedopmannu Kiaaku (6e3
yueTa aedopmaruil ycaaku), s JeTHEH KIaJKu U3 CUJIMKATHOTO KUPIUYa MPUHUMACTCS

paBHo# 250, 114 3MMHEN KJIaJAKHU TOCTIE 3aTBEpAEBaHUS pUHUMaeTcsa paBHou 170.
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/. KoHCTPYKTHBHBIE TPeOOBAHUS K 3JIEMEHTAM KaMeHHbIX
KOHCTPYKIHMH, BO3BOJAMMBIX ¢ IPUMEHEHHEM KJIAJ0YHbIX U3/1eJIMi,

BBINNOJIHECHHbIX U3 MOI[I/I(l)I/IIII/IpOBaHHBIX CHJIMKATHBIX 0€TOHOB

CTeHbI U3 CHIINKATHBIX 0JIOKOB

7.1 Crenbl U3 OGJOKOB, BBIMOJHEHHBIX U3 MOJIU(DHUIIMPOBAHHOIO CHUIMKATOOETOHA,
MOTYT OBITh 3aMPOEKTUPOBAHBI OTHOCIONHBIMH, IBYXCIIOWHBIMH ¥ MHOTOCJIOMHBIMH.

7.2 Ha puc. 7.1 npencraBiieHbl CIEAYIONTNAE TUTIHI CTEH.

Opnnocnoiiabie (Tun 1) U IBYXCOiHBIE (TUIT 2) CTEHBI C OOJIMIIOBOYHBIM CJIOEM U3
KUpIUYa HCTOJB3YIOTCA JUIsl HEOTAIUIMBAEMbIX 3JaHUN WIM 3JaHUN C TeMmeparypoit
BHyTpeHHero Bo3ayxa 10 +10 °C 11st 105)KHBIX pailOHOB.

JIByXcloilHble CTE€Hbl C NPOKJIAJHBIMU psagamu (tun  4) jgomyckaercs
IPOEKTUPOBATH BBICOTOM He OoJiee 5 staxkeil. [lpu ncmoab30BaHUM BMECTO MPOKJIATHBIX
PSAZIOB CTAJIbHBIX WM 0a3ajbTOIUIACTUKOBBIX CETOK JTAXXHOCTh 3JaHUN MOXET OBITh
YBEJIMYEHA M OrPAHMYMBAETCS TOJBKO JAOMYCTUMOHN pa3sHULEH aepopManuii MexIy
CIOSIMU.

Crenbl ¢ yremuteneMm (tumbl 3, 5, 6) clieqyeT NPOEKTUPOBAThH C YYETOM
tpeboBanuii CII 15.13330 (u3menenue 1, m. 9.32).

Kpennenuss smeMeHTOB  HaBecHoro ¢acaga (tum  6)  OCYIIECTBISIETCS
HETOCPEJCTBEHHO K CHJIMKATHBIM OJIOKaM MpU TOMOIIU PACTOPHBIX WM KIIEEBBIX
aHkepoB. KoJIM4ecTBO aHKEpPOB M HUX pa3Mepbl YKa3bIBAIOTCS B KOHKPETHOM THIIE

HABECHOU CUCTEMEI.
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Pucynok 7.1 — Tunsl cTeH ¢ NpUMEHEHUEM KJIAJKU U3 CUITMKATHBIX 0JIOKOB



CreHbl ¢ caMOHECYIIUM OOJUIIOBOYHBIM CJI0€M TOMUHONW 250 MM (TUI 5) UMEIOT
PS4 IPEUMYIIECTB MO CPABHEHUIO CO CTEHAMU C OOJUIIOBOYHBIM CJIOEM TONIIMHON 120
MM. CTEHbI J@HHOTO THUIIA COCTOST M3 BHYTPEHHEIO HECYILEro CJOS M3 CHUIMKATHBIX
OJIOKOB M HapyXHOI'O CaMOHECYIIEr0 OOJMIIOBOYHOIO €0 ToamuHOW 250 MM, mHpH
HEO0OXOAMMOCTH C MWIACTpaMU TOJUHON 380 MM miis 31aHuid ¢ omkusmu. Kperienue
aHKepaMH Hapy»KHOTO CJIOSI BBIIIOJIHSAETCS TOJIBKO B YPOBHE NEPEKPHITHSL.

B HapyxHOM cioe He TpedyeTcsi:

- BBINIOJIHATH APMHPOBAHNE TOPU30HTAIBHBIX IIIBOB CETKAMU;

- peAaycMaTpUBaTh TOPU30HTAIBHBIE U BEPTUKAJIBHBIE TEMIIEPATypHBIE LBl KaK
Ha MPsIMBIX y4acTKax, TaKk U Ha yriax 37aHus;

- IPEAyCMaTPUBAaTh BEHTUIISILIUIO YTEIUIUTEIIS.

VYKka3aHHbIE CaMOHECYIIME Hapy>KHbIE CTEHBbI TOJMMLMHOM 250 MM MOryT OBITH
WCIIOJIb30BaHbl M B KOHCTPYKIMH 3JaHUM C MOHOJMTHBIM HWJIM COOpPHBIM KapKacoMm
BBICOTOH 10 14 sTaxken.

V3en KpCILICHUA O6J'II/II_[OBO‘{HOI‘O CJ104A CTCHBI K IICPCKPBITHUIO IIPUBCACH HA PUC. 1.2.

Cunukamubil 6510k
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‘ 3'5|, ;

Pucynok 7.2 — V3en aHKEpOBKM CAaMOHECYILEro OOJIMIIOBOYHOTO CJOS B YPOBHE
IIEPEKPBITUI
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7.3. OnHOCNOWHBIE CTEHBl WJIA BHYTPEHHHE CIIOM MHOTOCIOWHBIX CTE€H W3
CUJIMKATHBIX OJIOKOB JIOJDKHBI OBITH TOJIITMHOW HE MeHee 250 MM, mpu 3TOM THOKOCTH
HECYIIIETO CJIOSl CTEH HE JI0JDKHA OBITh O0bIe 12.

7.4. Ha puc. 7.3 u puc. 7.4 npuBepeHbl PEKOMEHAYEMbIC€ KOHCTPYKIIUU Y3JI0B

IIEPEBSI3KN HAPYKHBIX U BHYTPEHHUX CTEH.
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Pucynok 7.3 — I[lepeBsizka CTeH MPOMyCKHBIMU PsIaMU
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Pucynoxk 7.4 — IlepeBsizka BCTBIK

BepTukajbHble 4 TOPU30HTAJIBHBbIE IITPAOBI

7.5 Kaxxnas ropu3oHTabHAS ¥ HAKJIOHHAs 0003712 JOJKHBI pa3MeNaThCsl B 30HE,
PacoJIOKEHHOW BBILIE WIIM HUXKE NEPEKphITUA Ha 1/8 BBICOTHI 3Taxa B cBeTy (puc. 7.5).
O6mrast rmyOrHa 60pO3/bI TOJKHA OBITh MEHEE MPEETbHO JOIMYCTUMOM (CM. TadmuIry 7.1)
IIPX YCIIOBUM, YTO SKCIIEHTPUCUTET JEHUCTBYIOIIEH B 3TOM 30HE PACUETHON BEPTUKAIBHOU
Harpy3ku Menee 1/3 tommmebl cteHbl. [Ipu ompemenenun riayOuMHBI OOpO37 CleAyeT
NPUHUMATh BO BHUMaHUE OOPO3JIbl U BHIEMKH, CO3JaBacMble IPU BO3BEICHUN KaMEHHOM
knaaku. [lpu TpeBbIIICHMHM TpENEeNbHBIX 3HAYCHUU TIyOMHBI OOpO3[ HECYIIyIO
CIIOCOOHOCTh CTEHBI IPOBEPSIIOT PACUETHBIM IMYTEM C YYETOM YMEHBIICHHOIO 3a CYET
00pO3] MOMEPEYHOr0 CEUEHHU JIEMEHTa KAMEHHOM KIIAJKU.

OO6miass riayObuHa 1mTpad JOJDKHBI OBITh MEHBIE TPEACIBHO JIOMYCTUMBIX,

yYKa3aHHbIX B Ta0. 7.1.
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Tabnuua 7.1 — Pa3zMmepbl TOpU30HTANIBHBIX U HAKIOHHBIX IITPa0, JOMYCTUMBIX B

KaMEHHOM KJajike 0e3 pacyeTa

TommuHa KITagKu, MM MaxkcumanbHas TITyOnHa, MM
Heorpannuennas nnuHa, MM Hmmna <1250, MM
115 0 15
250 15 25

IIpumeuanus

1 MaxkcumanbHas T1yOnHa OOpO3Abl JOIDKHA OINPEAENIATHCS C YYETOM JII000ro yriayOleHusi, 00pa3oBaHHOTO
TIPY CO3/IaHHUU IITPaOHI.

2 PaccTosiHIE IO TOPU30HTATIH MEXTy KOHIIOM OOPO3.IBI M IIPOEMOM JOJDKHO COCTAaBIATH He MeHee 500 MM.

3 PaccrosiHMe 1O TOPH30HTAIN MEXIY COCEIHUMH 0OpO3AaMHU OTPaHMYCHHOHN JUIMHBI, HE3aBHCUMO OT TOTO,
HMEIOTCSI JIU OHH TOJILKO HA OJHOM CTOPOHE CTEHBI HJIM TaK)K€ Ha IPOTHBOIIOJIOKHOW CTOPOHE, JOJDKHO OBITH HE MEHEE
JIBOWHOW JUTMHBI CAMOW JITHHHOM OOPO3IBL.

4 B crenax TommuHOH 250 MM IOIycTHMYHO TIyOMHY OOpO3MABI HOMyCKaeTcs yBeIHMduTh Ha 10 MM, ecrmu
MIPUMEHSIOT MHCTPYMEHT, C MOMOIIBI0 KOTOPOrO MOXKHO TOYHO BBLAEPXaTh HE0OXoauMmylo TiryOmHy Ooposnsl. Ilpu
MIPUMEHEHNU HHCTPYMEHTA [UIs CO3JaHus 60po3 rryonHoH 10 10 MM 1o 00enM CTOpOHAM CTEHBI OCTAaTOYHAs TONIIMHA
CTEHBI IOJDKHA OBITH He MeHee 225 MM.

5 Hlupuna 60po3abl OJKHA OBITH HE O0JIee TOTOBUHBI OCTATOYHOM TOJIITHHBI.
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Pucynok 7.5 — Pa3Melenue ropu3oHTalIbHBIX MITPAO
7.6 CHKeHHE HECyIIeW CMOCOOHOCTH CTEHBI HM3-3a BEPTHKAJIBHBIX IITPad U

BBIEMOK JIOITYCKAETCsl He YUUTHIBATh, €CIIM pa3Mepbl UX He 0oJiee yKa3aHHbBIX B Ta01. 7.2
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Tabnuua 7.2 — Pa3Mmepbl BEpTUKAJIbHBIX MITPA0 U BHIEMOK, IOMYCTUMbBIX B KAMEHHOU

KJagKe 0e3 pacyeTa

TomnmuHa KIaaku, Bopo3as! 1 BeIeMKU, BEIIOTHSIEMBIC B bopo3asl 1 BEIeMKH, CO3aBaeMBbIe IPU
MM TFOTOBOM KJIaJKe, MM BO3BEJCHUH KaMEHHOM KJIaJgKH, MM
MaxkcumansHas MaxkcumannHasg Ocraromiascs MaxkcumannHas
rryOvuHa, MM TUPUHA, MM MHHHMaJIbHas TOMIAHA MTUPUHA, MM
KJIaJIKd, MM
115 30 100 70 300
250 30 175 175 300

IIpumeuanus

1 MaxkcumanpHas TiyOuHa OOpO31 M BBIEMOK JIOJDKHA ONPEAEIATHCS C YYETOM JIIOOBIX YIIIyOJIeHWH,
00pa30BaHHBIX MIPH CO3TAHIH OOPO3] M BEIEMOK.

2 BeprukanbHbIE O0PO3/bI, KOTOPEIE UMEIOT BBICOTY HaJl NEPEKPHITHEM HE Oojee 4eM Ha TPETh 3Taxa, NpH
TOJIIIMHE CTEHHI Oonee 225 MM MOTYT HMeTh TIIyouHy 10 80 MM U mupuHy 10 120 MM.

3 PaccrosiHUE 10 TOPU30HTAIN MEXy COCEAHUMH OOpO31aMH W MEXAy O0pO370i M BRIEMKOH MM POEMOM
JIOJDKHO COCTAaBJISITh HE MEHEe 225 MM.

4 PaccTosHUE MO FOPU30HTAIN MEXIY COCEOHHMHU BBIEMKAMH, HE3aBUCHMO OT TOTO, UMEIOTCS JIU OHH TOJBKO
Ha OJHOHM CTOPOHE CTEHBI WM TaKk)Ke Ha MPOTUBOIIOJIOKHOW CTOPOHE, M MEXAY BBIEMKOM M MPOEMOM JOJDKHO OBITH HE
MeHee JIBOMHO MIMpPUHBI 00JIee IHPOKOH BHIEMKH.

5 OOmiass mUpyuHa BEPTHUKAIBHBIX OOPO3]] U BHIEMOK JOJDKHA COCTaBNIATH He Oosiee 0,13 3HAYCHUS IMHBI
pPacuUeTHOTO y4acTKa CTEHBI

AHKepPOBKa CTEH

7.7 CTeHbl W3 CUJUKATHBIX OJOKOB JOJDKHBI KpPEMHUTHCS K IEPEKPBITHSIM H
TMOKPHITHSM aHKepaMH cedeHneM He meree 0,5 cM” Ha 1 1. m.

7.8 PaccrossHme wMexay aHKepaMu TEpPEeKpBITUH W3 COOPHBIX MaHENeH,
ONUPAIOUINXCS HAa CTEHbI, JJOJDKHO OBITh HE Oojiee 3 M, aHKepa JOJKHBI yCTaHABINBAThHCS
HE peXe 4EM Yepe3 OAHY IUINTY.

7.9 OnupaHue MIuT NePeKPHITHIA Ha CTEHBI TOMMMHON 250 MM B 3JaHUSX 10 TPeX
dTa)KeH JIOIMyCKaeTCsl BBIMOJMHATh Ha 120 mM. {ns 3manuit 6osiee Tpex 3Takeil — Ha BCIO
TOJILIMHY, HAuyMHas C HIKHEro sTaxa. OnupaHue IUIUT TOKPBITUS M YepAauyHbIX
MEePEKPBHITUH BBHITTONHITH Ha 250 MM B 000HX CIy4asx.

Cxema onmpanusi 1aHa Ha puc. 7.6.
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7.10 Onupanuie 3J1eMEHTOB KOHCTPYKIUNA HA KJIaJKy BBIMOJIHATH B COOTBETCTBUH C

TpeboBaHus MU MyHKTOB 9.40+9.43 CII 15.13330.
Pacuer y3/10B onmupaHus 3J1IeMEHTOB HA KJIAAKY

7.11 Tlpu omupaHuM Ha CTEHBI M3 CHJIMKATHBIX OJIOKOB IIPOTOHOB, OajoK H
HACTHJIOB KPOME pacdeTa Ha BHEIICHTPEHHOE C)KaTHe U CMSITHE CEYCHHI HIKE OMOPHOTO
y37a JOJDKHO OBITh TMPOBEPEHO Ha IIEHTPAJIbHOE C)KAaTHE CEUEHUE IO KIAJAKe U

KeJIe300€TOHHBIM djieMeHTaM 1o dopmysie (51) u B coorBeTcTBUM ¢ 1. 1. 9.46, 9.47 CII

15.13330.

7.12 Tleperopoaxu. Homenkiatypa moauguuupoBaHHBIX CHIMKATOOETOHHBIX

IUTUT, (PU3NKO-MeXaHNYEeCKHEe XapaKTePUCTUKH, 00J1aCTh IPUMEHEHU S

7.12.1 HomeHknaTypa MEperopojo4YHbIX IUIUT H3  MOJUMUIIMPOBAHHOTO
CUJIMKAaTOOETOHA COCTOUT U3 JBYX I'PYIIIL.

K nepBoii rpymiie oTHOCATCA U3AEAUS BBICOTOM 248 MM 1 mmpuHOi MeHee 115 mm.

Ko Bropo#i rpynmne — yKpylmHEHHblE OJIOKM M IUTUTHI pazmepoM 498x998 mm wu
mupuHon 115+380 mm.

7.12.2 TlazorpeOHeBbIE TUIUTHI U3 MOJIUDPHUIIMPOBAHHOTO CHJIMKATOOETOHA MMEIOT
CTBIKOBOYHBIE M OTIOPHBIE TOBEPXHOCTH Ta3-TpeOCHb Ha BEPTHKAIBHBIX CTOPOHAX.

OO0t BU MeperopoI0YHbIX OJIOKOB U TUIUT MPEACTABJICH Ha puc. 7.7 u 7.8.
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bl =70, 80, 85, 88 b2 = 248, 250, 300, 380
@) — TUIATA TIeperopoiouHasi; 6) — 010k, b1l — mmpHrHaA MIUTH TEPETOPOTOYHOM, MM;
b2 — mmpuHa 6110Ka, MM

PucyHnox 7.7 — BJIOKM U IUIATHI IEPETOPOAOYHBIE

@) — TIIMTa eperopoAoyHasi; 6) — 0JI0K
Pucynox 7.8 — bioku ¥ miInThl eperopoA0YHbIEC MOTHOPA3ZMEPHBIE

CTO HOCTPOM 2.9.157-2014

7.12.3 TInuTel IeperopoiouHbie N3roraBiauBaroT B coorBeTcTBUU ¢ ['OCT 379.

7.12.4 TInutel TIEpBOM TPYMIIBI, Macca KOTOPBIX HE Ooiiee 25 Kr, HUCTOIB3YIOTCS
IUI PYYHOM KIIQJIKU.

[ImuTel BTOPOW TPYIIIBI MOHTUPYIOTCS KPAaHOM IO YCTPOMCTBA MEPEKPBITUS HAJl
JTAHHBIM 3TaXKOM.

7.12.5 Ilnutel 13 MOAUGUIIMPOBAHHOTO CUIIMKATOOETOHA — BJIAroCTOMKHE, MOTYT

OBITh HCIIOJB30BAHBI B KA4eCTBE MEPETOPOJOK B CaHy3Jlax (TyajleTax M AYIIEBBIX).
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[leperoponku, BBINOJIHEHHbIE W3 MOAM(PUIMPOBAHHOIO CHIMKATOOETOHA, JOCTATOYHO
3aIUTUTH OOJIMIIOBOYHON TIIUTKOM.

7.12.6 Jlnsa ycTpoHCTBa KOHCTPYKLUN MEPETOPOIOK B COOTBETCTBHM C MPOECKTOM
JOJDKHBI ITOCTAaBJIATBCA: KpENEXKHbIE W3JEIUsA, KIEEBbIE pPACTBOPHI, IIIAKICBOYHBIE,
IPYHTOBOYHBIE COCTaBbI, JIACTUYHBIE MPOKIAAKU, YITIOTHUTENIN, CTPOUTEIbHBIE JIEHTHI U
TEIIOU30JIALIMOHHBIE MATEPUAJIBI.

7.12.7 MoHTax NEperopojIoK CJIE€AYET BBINOJIHATh B COOTBETCTBUU C YKa3aHUSMHU
CII 70.13330 u CTO «<HOCTPOI» 2.9.157.

7.12.8 KpenieHust neperopoiok K Orpaxk1atoluM KOHCTPYKLUSAM BBIITOJIHAIOTCS €
MOMOIIEI0 CKOO pazMepoM 250x200 MM U3 OIMHKOBAHHOM CTajau TOJIIUHOU 2,0 MM WU
npu oMoty nepdoneHt (puc. 7.4). CkoObl kpensarcs Ar00eNIsIMH C MOTailHOM TOJIOBKOM B
[IPEIBAPUTEIHLHO POCBEPIICHHBIE OTBEPCTHSI.

7.12.9 Knaaky mneperopofok BHIMOIHATH Ha KJIEEBOM pacTtBope M75 wu3

CUJIMKATOOETOHHBIX TUTUT Mapku He MmeHee M 100.

JlonycTuMbIe OTHOIICHHMS BBICOT MEPEropoaoK K UX TOJIMHAM

7.12.10 OtHomIieHWe BBICOTHI Meperopoaku K tommmHe (mupune) B = H/h
HE3aBHCHMO OT Pe3yJIbTaTOB pacuera JJisi CTeH 0e3 MpoeMOoB IpH ¢cBoOogHOM JmrHe | <25
H B cootBercTBUM ¢ 1. 9.17 CII 15.13330 He 1OKHO MPEBHIIATH BETUYNH, YKA3aHHBIX B
tabun. 29 CII 15.13330.

7.12.11 Knagky u3 MoauduimpoBaHHbIX CHIIMKATOOeTOHHBIX TIUT M100 u Gosnee
Ha KJIEEBBIX pacTBOpax M75 u BbllIE CIIEyET OTHOCUTH K MIEPBOM I'PYINIE KIAJAKH.

7.12.12 TlompaBounsle ko3¢ dunments, ykazanaele B Tabm. 30 CIT 15.13330,
ClenyeT MPUHUMATH TOJBKO JJIS TIEPBBIX TpPeX IMyHKTOB Tabmuipl. I[lpu anune
neperopozaku | >2,5H cienyer npeaycmaTpuBaTh CTalbHbIE CTOWKH.

7.12.13 ApwmwupoBaHuE TIEPETOPOJIOK HE CJEAyeT NpeaycMaTpUBaTh BBHUIY
OTCYTCTBUS TEXHUUECKON BO3ZMOKHOCTH €T0 BHITTOJIHEHUS (TOHKUX PACTBOPHBIX IIIBOB).

7.12.14 Kospdumment k = 1,8, ykasanubiii B Ta0bm. 30 m. 1 CIT 15.13330 mus
neperopoJok npu ToimuHe 10 cM 1 MeHee, MPUHUMAIOTCS [l TONIKUH MeHee 10 cm 6e3

HHTCPIIOJIALINNA.
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7.12.15 O6mmii k03(p(HUIMEHT CHIKCHHSI OTHOIICHUS [3, ONpEeAeNsIeMbIid ITyTeM
YMHOXKEHUSI OTHENbHBIX Kod(dduumentoB, ykazanubsix B Tabdna. 30 CII 15.13330, ne
noikeH ObiTh MeHee K = 0,6.

7.12.16 YuutbiBasg OOJNBILIYIO TUNIOTHOCTh M3JETHH (TMIEPETOPOAOK), BHIOTHEHHBIX
U3  MOAMGUIMPOBAHHOTO  CHJIMKATOOETOHA, OIpejesieHne TpedyeMod  Hecyllen
CIIOCOOHOCTH >K€JI€300€TOHHBIX IUTUT MEPEKPHITUN CIEAYyeT MPOU3BOIUTh HA HAUXYIIIUN
Cllydail 3arpy3KH MEpeKpbITUi, UMes BBHUJY, YTO B IMPOILECCE IKCIUTyaTallid BO3MOXKHBI
NePerIaHuPOBKH.

7.12.17 B cootBerctBun ¢ TpeboBanusmu m. 9.20 CII 15.13330 neoOxomumo
BBINIOJIHATh KPEIUIEHWE TMEPEropofoK K BepxHUM nepekpbitusiM. Ilar xpennenus
3JIEMEHTOB — 1,2 M.

7.12.18 OcHOBHBIE Y3IIbI KpPEIUICHUS TEPETOPOJOK K KOHCTPYKIHUSIM CTCH |

MePEKPBITUI aHbl HA puc. 7.9—7.11.
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Kapuu3ssl 1 mapanerst

7.13 Pacuer KapHU30B U NApareToB CIeNyeT IPOU3BOAUTH B COOTBETCTBUH C II. II.
9.54+9.64 CII 15.13330.

dacasHy0 4acTh CTEH U3 CWIMKATHBIX M3JEIUH HIDKE NAapareToB U KapHU30B Ha
1,5 M HeoOXoAMMO NPOEKTHUPOBaTb C TMOKPBITUEM MOPOILIKOBOW Kpackoll —wiun
ruipohoOM3UPYIOLIIMH COCTaBaMU B 3aBOJICKUX YCIOBHSX. /[y 3M1aHmMii BEICOTOM 5 dTarken
U MEHEE pa3pelaeTcss HCIOJIb30BaTh JUISl 3allUMTBl 3TOW 30HBI THAPO(GOOU3UpYOIIME
COCTaBbl.

CreHbl U3 CWIMKATHBIX W3/ETHI, BBICTYNAIOIIME BBIIIE MOKPBITUN (TIOMEIICHUS
JUQPTOB U BBIXOJOB HAa KPOBIIO, BEHTWIALIMOHHBIE TPYObI), a Takke CTEHbl B MECTax
nepenaja BbICOT Pa3HOITAXKHBIX CEKIUH, TpeOyeTcsl MPOEKTUPOBATh C THIPOU30JIALINEH Ha

BBICOTY BBIIIIE CHE)KHOTO TOKpoBa Ha 3040 cMm.
DyHIAMEHTHI U CTCHbI M0ABAJIOB

7.14 Boicokas mrotHocTs (1800 kr/cm® u Gomee), mpounocts g0 30 MIa,
Mopo3ocToikocTh (F100) KIamouHBIX CTCHOBBIX H3ICIUNA W3 MOIUGPHUIIMPOBAHHOTO
CUJIMKATOOETOHA TO3BOJISICT MCIOJIb30BaTh WX TIPU BO3BEICHUM CTEH II0JIBAJIOB.
N3menenust Ne2 x CIT 15.13330, coneprxkaiue o0s13aTesibHbIe TpeOOBaHUS K PyHIaMeHTaM

3TaHUH U3 IMOJTHOTENBIX CHIIUKATHBIX OJIOKOB, IPUBEICHHI B 1. 7.15.

7.15 ®yHgaMeHTBI, CTEHBI MOABAJOB M IIOKOJH, BO3BOJUMBIE M3 KJIAJOUYHBIX
CTEHOBBIX MATEPUAJIOB, CJIEAYET MPOCKTUPOBATh U3 KPYMHBIX U MEJIKUX OCTOHHBIX OJIOKOB
U KaMHEW, MPUPOJHBIX KaMHEH NpPaBHJILHOW M HENPaBUIbHON (POPMBI, MOHOJIUTHOTO
O0etoHa u OyToO€TOHa, KIMHKEPHOTO TMOJHOTEJIOr0 KEpPaMUYEeCKOTro  KHUpIHya
MJIACTUYECKOTO (POPMOBAHUS.

[TomHoTenwie cunmukatHble Onoku mpouHocTeio 20,0 Mlla u  Oonee w
Mopo3ocToitkocTbio F100 1 BbIllle TPUMEHSIOTCS JJIs1 BO3BEACHUS (PYHIaMEHTOB U CTEH
noaBasioB B 3maHusx ||l ypoBHS OTBETCTBEHHOCTH TPU COONIOJACHUU CIETYIONTUX
TpeOOBaHMIl:

- HaJu4yue TOPU30HTAJIBLHOM M BEPTUKAIBHON OKIJIEEUHOW TUIPOU30IALIUU (HE
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MEHEE JIBYX CJIOEB);

- 3aI10JIHEHHUE PACTBOPOM BEPTUKAJIBbHBIX IIBOB KIIAJIKH;

- MPUMEHEHHE TETIJION30JISIINH MPH BO3BEICHUH CTCH OTAIlJIMBAEMBIX ITOBAJIOB;

- OTCYTCTBUE KHCIIBIX TPYHTOBBIX BOJI M arpeCCHBHBIX CYJIb(aTOCOAEPKaIIUX
TPYHTOB ¥ TPYHTOBBIX BOJT;

- KiIagka (yHIAMEHTOB OJDKHA BBITIOMHATHCS HA TSDKEIBIX PAcTBOpPaX MapKH
M100 u BblwIE.

TpeGoBaHUST K MOPO30CTOMKOCTH CHJIMKATHBIX OJIOKOB HE OTHOCSTCS K KIIaJKe
YTEIUICHHBIX CTEH IMOJABAJOB, a Takke (PYHIAMEHTOB, HAXOASIIMXCA HIXKE YPOBHS

MIPOMEP3aHUS TPYHTA.

[M3m. Ne2 k CIT 15.13330]

7.16 HcnosnbzoBaHue MOAUDUIUPOBAHHBIX CHUJIMUKATHBIX HW3JAEIUN  JJIs
GyHIaMEHTOB U 1OKOJIeH (IycTOTHOCTHIO 10 10%) momyckaercs AJist 3MaHUi 10 6 dTaxKen
BKJIIOYUTEIHHO 0€3 MOABAJIOB M TEXHUUYECKUX 3TAKEW MPU OTCYTCTBUU TPYHTOBBIX BO/I.
VY CTpoNCTBO TOPU3OHTANIBHON U BEPTUKAIBLHON TUAPOU3ONISIIMKU (PYHIAMEHTOB M I[OKOJIEH
00s3aTeNbHO.

7.17 B 30Hax MpOKIaJKM KOMMYHHKAIIMH BOJOIPOBOJA W KaHaIU3allUUd dYepes3
CTeHBI (PYHIAMEHTOB M3 CUJIMKATHBIX U3/CIUN MPOEKTOM HEOOXOAMMO MpEeayCcCMaTpuBaTh
YCTPOUCTBO (QYTIISIPOB U3 CTATBHBIX WU IJIACTUKOBBIX TPYO, UCKITIOYAIOIIUX 3aMaulBaHUE
dbyHInaMeHra.

[lo mepumerpy 3AaHUg HEOOXOIMMO TMpeaycMaTpuBaTh acdaabTOOCTOHHYIO
OTMOCTKY, YJOXEHHYI0 M0 OETOHHOW NOATOTOBKE M apMHUPOBAHHYIO JOPOKHOU
cerkoii. [Ilupuna oTMoCTKH oJKHA ObITH HE MeHee 1,0 M. YKIIOH OT 371aHusl — HE MEHee
10%.

[Hoxons BeICOTOM He MeHee 600 MM HEoOXOOMMO 3aIMUINATL OT

3aMaYMBaHUs TUIPOU3OJISIIIUEH WIIH OOJTMIIOBKOM BJIArOCTOMKUMHU MaTepraiaMHu.
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[IpumeyaHUs MO NPOSKTHPOBAHUIO (QYHIAMEHTOB

1 Hcnonp3oBaHME KpPYNHBIX MOAM(MUIMPOBAHHBIX CHJIMKATHBIX OJIOKOB JONyCKAeTCsl B
(byHIaMeHTax 3JaHUH IpU OTCYTCTBUU I'PYHTOBBIX BOJI.

2 Kmanka (yHOAMEHTOB NPOM3BOJUTCS Ha LEMEHTHO-TIECYaHOM WIIM KJIEEBOM pAaCTBOpE C
3aI0JIHEHUEM BEPTUKAJIbHBIX IIBOB PACTBOPOM.

3 I'uapoun3zonsanust TOpU30HTANBHBIX U BEPTUKAIbHBIX HApYKHBIX MOBEPXHOCTEH BBINOJIHACTCS B
7IBa CJIOS.

BuyTpeHHsAsT uyacTh CTEH NOABaNoOB u3oiupyercs Ha BbicoTy 400+500 MM npu Haiuyuu
TpyOOIPOBOAOB BOJIOCHAOKEHHUS.

4 TpeGoBaHUs 110 MOPO30CTOMKOCTH K CHJIMKAaTHBIM OJOKaM JOIycKaercsi CHUXKaTh 10 F35 npu
HAJIMYMU YTEIUINTEIIS C HApYKHOM CTOPOHBI CTEH (PyH/1aMEHTOB.

5 [Ipu npoeKkTHpoBaHUHU CTEH MOJIBAJIOB TONIMHON 250 MM pacueT Ha TOPU30HTAIbHYIO Harpy3Ky
CJIEIyeT BBIIOJHATh KaK JJIS IUTUTHI, 3alIEMJIEHHOM 110 YETHIPEX CTOPOHAM, IIPU 3TOM PACCTOSIHUE MEXKITY
MIOTIEPEYHBIMHU CTEHAMHM JIOJDKHO ObITh He Oosiee 2,5H. B 3TOoM citydae gonmyckaeTcst y4UThIBATh MOMEHT B

HHUKHEM CCUCHUU CTCHBI OT PACTAXKCHHSA IIPpU HU3rude 1o HCIICPCBA3AHHOMY CCUCHULO.

IIpuMmep pacueTa 0JHOCTOMHOM CTEHbI TOJINMHOMN 250 MM M3 CHJIMKATHBIX
0JI0KOB Ha KJIeeBOM PacTBOpPe ¢ HAPYKHBIM YTeIUINTEeIeM U TOHKOCJIOMHOM
IITYKATYPKON HA BHCLCHTPEHHOE CKATHE
(omupaHue IUINT NepeKpbITHii HA cTeHy 120 Mm)

Marepnain creH:

- MOU(UIIUPOBAHHBIE CHIIMKATOOECTOHHBIEC OJIOKH pazmepoM 250%248%248 mm.
- Mapka — M200, mrotHocTs — D1800 Kr/™M°.

- pactBOp Ki1eeBor M75.

- HApYXKHBIH ci0it TommuHoit 100 MM, mmoTHOCTE — 50 Kr/M°,

- TOHKOCJIOWHAS IITYKaTypKa TOJIIHHON 4,5 MM

Paiton crpourenscTBa — r. Mocksa.

OcHosHble pacuemHble OaHHbIe:

- BBIcOTa dTaka — 3,0 M.

- BBICOTA 37aHUS OT IoJIa 1-To 3Ta)ka 10 BepXHel oTMeTKH napaneTra — 18,8 m
(6 aTaxeii).

- PacCTOSIHUE MEXKY OCSIMU CMEKHBIX OKOHHBIX MpoeMOB — 3,0 M.
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- IMpuHa npocrenka — 1,0 m.
- BpICcOTa npoema — 1,7 m.
- CTCHBI — OJTHOCJIOMHBIC, TONIIHHOMN 250 MM.
- pacCTOSIHUE MEXIY HECYIIUMU cTeHaMH — 6,0 M.
- IEPEKPBITUS — COOPHBIE HKEJI€300€TOHHBIE TTUTHI TOIIUHON 220 MM.
Harpy3sku:
- IOCTOSIHHBIE PACUETHBIE HArPY3KH OT BeCa MEPEKPBITHSA, TI0JIA U IEPETOPOIOK:
N = 800 krc/m®.
- I0JIE3HAsl pacyeTHAsI Harpy3Ka:
q =150 x 1,3 = 195 kre/m* (CII 20.13330)
- Harpy3KH Ha KOHCTPYKUMHU MOKPBITHS YCIOBHO IPUHUMAEM PAaBHBIMHU Harpy3kam
Ha NEPEKPBITHUSL.
COop Harpy3ok:
Harpy3ska Ha npocTeHok 1-ro sraxa.

Bec knmagku 0JTHOTO 3Ta)ka 3a BHIYETOM OKOHHBIX POEMOB:
N, = 1800 x1,1 x (3x3-2x1,7) x0,25 = 2772 krc,
rae: 1800 kr/M° — 06bEeMHBIN BEC KIAIKU M3 CHIMKATHBIX omokoB; 1,1 — koapdunmeHT
yCIIOBU PabOTHI.

Harpy3ska ot yTeruresns U TOHKOCJIOWHOM IITyKaTypKH Ha 3TaK COCTAaBISIET ~65
krc (MeHee 3%), €€ MOKHO HE YUUTHIBATD.

Harpy3ska oT 04HOTO NepeKpPhITHUS:

N, = (800 + 195) x 3 x 3 = 8955 krc.
CymMapHas Harpy3ka oT 6-TH 3TaxKeu:
N=N; x5+N;x6

[Tpumeuanue. Brilie paccmMaTpuBaeMoOro ceueHust HAXOASITCs 4 3Taxa KIaJaKu U O

IIEPEKPBITUH.
N=N;x4+N,x5=2772 x4+ 8955 x5=11088 + 44775 = 55863 krc.
Bec napanera:
N3 =0,8 x 1,1 x 1800 x 3 x 0,25 = 1200 «krc,
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rae 0,8 — BeIcOoTa naparera.

CyMMmapHasi Harpy3Kka B pacCMaTpuBacMOM CEUEHUU

N; + N, = 55863 + 1200 = 57063 krc.

PacueT BHELEHTPEHHO CXKAaTOTO HEAPMHUPOBAHHOIO IMPOCTEHKA BBIMOJIHIEM IO

dopmymne 13 (CIT 15.13330).
N<myg¢pi1RA: 0,

rae My — KO3(QUUUEHT, yYUTHIBAIOIIUI BIMsSHUE NIporuda CHKaThIX JIEMEHTOB Ha HX
HECYIIYI0 CIIOCOOHOCTh TMPH JUIMTEIBLHO JACHCTBYIOIMICH Harpyske; ¢ — KoddduimeHt
IpoJ0JIbHOTO M3ruba; R — pacyeTHOe COMPOTHUBIEHHE KIAAKH CXKaTHIO; A, — MIIOMIA/b
CKaTOM YaCTH CeueHus ; @ — KoapduiueHT, onpeaensemslii mo tadmuie 20 CIT 15.13330.

PaccunThiBaeM SKCIEHTPUCUTET PACUETHOM CUJIBI OTHOCUTENIBHO IIEHTpa TSKECTH

CCUCHMI.

[Ipn onupanuu OJHOTO MepekpbITHs BecoM P, = 8,955 Tc Ha rnybuny 0,12 m

MOMEHT OT JEHCTBUA NMEPEKPHITHS OYAET pABEH:

M = 8,955 x (0,25/2 - 0,12/3) = 0,76 Tc ™.

OKCIEHTPHUCHUTET JEHUCTBUSI CUIIbI OYAET pAaBEH:
e, =0,76/67,59 = 0,0112 m,
2eo=M/N + e+ ey,
rie e — ciay4yalHbli skcreHtpucurer, paBubii 20 MM (m. 7.9 CIT 15.13330); emin —
HavyaJbHbBIN AKCIIEHTPUCUTET, paBHbIM H/450 Ha HETOUHOCTH MPUIIOKEHUS HATPY3KH.
Yep =112+ 2,0+ 0,66 = 3,78 cm,
Ac = A(1 - 2e,/h) = 25 x 100 (1 — (2 x 3,78)/25) = 1750 cm?,

rae 100 — muprHa MPOCTEHKA B CM.

PaccunthiBaeM THOKOCTh HECYIIEro CJOS MPOCTEHKa JJIsi BCEro CEYEHUs W s
CKaTOU YaCTU CEUCHUS:

A =3,0/0,25=12; A, =3,0/0,175=17,14,

Koaddumment npononbHoro uzruba onpenenseM no tadn. 19 CIT 15.13330 nus
YIOpYrou xapakTepucTUKHU Kiaaku o = 750.
o1 = (o + ¢.)/2 = (0,79 + 0,65)/2 = 0,72.
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Koaddunment o onpeaensem no tadbmuie 20, m.2. CIT 15.13330:
o=1+¢/h=1+378/25=1,15<145,
o =1,15.
PacdetHoe compotuBieHUe Kiaaku onpeneisem no tao. 7 (M3menenus Ne2 k CIT
15.13330).

Hns O6ioxka M200 ma kieeBoM pactBope M75 mnpunumaeM 1o rpade s
LEMEHTHO-TIecyaHoro pactsopa M100 Ha ocHoBanuu npumeyanus B Tadn. 7 CII 15.13330
R = 34 kre/em? (3,4 MITa).

[Ipu 3THX 3HAYEHUAX HECYIIas ClIOCOOHOCTh COCTABUT
N=1x0,72 %34 x 1750 x 1,15 = 49266 krc.
[Ipunumaem 4 staxa.

2N = 2772 x 3 +8955 x 4 = 8316 + 35820 = 44136 krc < 49266 xrc.

Hecymas cnocoOHOCTh 0oOecrnieueHa Jyisl 34aHusl BBICOTOM 4 3Taxa.
[Ipu ucnonap30BaHUM MOJU(DUIIMPOBAHHBIX CUIIMKATOOETOHHBIX 0510K0B M300 npu
R = 4,2 MIlIa Hecymiast ciocoOOHOCTh MPOCTEHKA COCTABUT

N = 60850 > 57063 krc.

DTaXXHOCTh 3[IaHUS BO3PACTET A0 5 TAKEH.

IIpumep pacyera OAHOCJIOMHON CTEHbI U3 CHJIMKATHBIX 0JIOKOB HA KJIEEBOM
pacTBope ¢ HAPYKHbIM yTEIIUTEJeM U TOHKOCJTOMHOU IITYKATYPKOH NPH
ONMPAHNM IUIUT NepeKpbITHH HA 250 MM

Marepnain creH:

- MO (UIIUPOBAHHBIE CHIIMKATOOCTOHHBIC OJIOKH pazmMepoM 250%248x248 mwm;
- Mapka — M200, miotHocTs — D1800 Kr/M°;

- pactBOp KieeBor M75;

- HAPYXKHBII clI0it TommuHo# 100 MM, MIOTHOCTB — 50 Kr/M°;

- TOHKOCJIOWHAS IITYKaTypKa TOJIIHHON 4,5 MM.

Paiton crpourenscTBa — r. Mocksa.

Ocnognbie pacuemmnvle OaHHbvle:

- BeIcOTa 3Taxka — 3,0 M;
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- BBICOTA 3JIaHUs OT MoJja 1-ro 3Taka 10 BepxHel oTMeTkH mapanerta — 18,8 m (6
3Tax);

- PacCTOSIHUE MEXY OCSIMU CMEKHBIX OKOHHBIX MPoeMoB — 3,0 M;

- IIMpUHA TpocTeHKOB — 1,0 m;

- BbICOTA npoema — 1,7 M;

- CTEHBI — OJTHOCJIOMHBIE, TOJIUHON 250 MM;

- pacCTOSIHUE MEXKIY HECYIIMMU cTeHaMH — 6,0 M;

- IEPEKPBITUS — COOPHBIE HKEJI€300€TOHHBIE TTUTHI TOJIIUHON 220 MM.

Harpy3sku:

- IOCTOSIHHBIC PACUETHBIC HArPY3KHU OT BECa MEPEKPHITHUS, 110J1a U TIEPETOPOIOK:

N = 800 xre/m”,
- I0JIE3HAsl pacyeTHAsl Harpy3Ka:
q =150 x 1,3 = 195 kre/m® (CIT 20.13330)

- Harpy3KH Ha KOHCTPYKIMU MOKPBITHS YCIOBHO MPUHUMAEM PaBHBIMH Harpy3Kam
Ha MEPEKPBITHUS.

COop Harpy3ok:

Harpyska Ha mpocTeHoK 1-ro sTaxa.

Bec kmanku 0JHOTO 3Ta)ka 3a BBIYETOM OKOHHBIX IIPOEMOB:
N; =1800 x1,1 x (3x3 —2x1,7) x0,25 = 2772 krc,
rae: 1800 kr/mM° — 06beMHBIH BeC KIAIKU M3 CHIMKATHBIX omokoB; 1,1 — koapdunmeHT
yCIIOBU PabOTHI.

Harpy3ka oT yrennuresnss U TOHKOCJIOMHOM IITYKATYpKH Ha 3TaX COCTAaBIISIET
~65 krc (Menee 3%), €e MOKHO HE YUUTHIBATD.
Harpyska oT 04HOT0O nepeKkphITUs:
N, = (800 + 195) x 3 x 3 = 8955 «krc.
CyMMapHast Harpy3Ka OT 6-TH 3TaxKei:
N=N; x5+ N;x6.
I[IpuMeuyanue. Beliie paccMaTpuBaeMoOro ce4eHust HaXOAATCA 5 dTaKEeN KIIAJIKU U

6 MEepEeKPHITHIA.
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N=N;x5+N;x6=2772x5+8955 x 6=13860 + 53730 = 67590 xrc.

Bec mapanera:

N3 =0,8 x 1,1 x 1800 x 3 x 0,25 = 1200 krc, rne 0,8 — BrIcOTa maparneTa.

CyMMmapHast Harpy3Kka B pacCMaTpuBa€MOM CEYEHUU

N; + N, = 67590 + 1200 = 68790 krc.

Pacuer BHEHEHTPEHHO CKATOTO HEAPMHUPOBAHHOI'O IMPOCTEHKA OMPEAEISIEM IO

dopmymne 13 (CII 15.13330).
N<mgo: RA:®

rae My — KO3(QQHULUUEHT, yYUTHIBAIOIIUM BIUSHHE MPOruda CHKaTbIX 3JIEMEHTOB Ha HUX
HECYILYI0O CIIOCOOHOCTh MpHU JUIMTEIBHO ACUCTBYIOIIEH Harpyske; ¢ — Ko3pPuimeHT
MPOJIOJIBHOTO M3ruba; R — pacueTHoe CONMPOTUBIEHUE KIAAKU CKaTUIO; A; — TIOWIAAb
CKaTOM YacCTH ceueHus; @ — koapduiment, onpeaensemsiii mo tTadmune 20 CII 15.13330.

PaccunThiBaeM 3KCLEHTPUCUTET PACUETHON CHIIBI OTHOCUTEIBHO LIEHTPA TAKECTH
cedenus. [Ipu onmmpanum OIHOTO MEPEKpHITUS BecoM P, = 8,955 Tc Ha rmyOuny 0,25 m

MOMEHT OT J€HCTBUS EPEKPBITUS OyIET paBeH:
M = 8,955 x (0,25/2 - 0,25/3) = 0,376 1c M.

Harpyska ot Beca 6 staxeit N = 67596 krc
2eo=M/N + e+ ey,
TJI€ e — CITy4ailHbIM SKCIIECHTPUCUTET, paBHBIN 20 MM; enin — paBubIil H/450, npu onupanuu
IUTMTHI NEPEKPBITUA HA 250 MM HE ClIeyeT YUUTHIBATb.
Yeq = 0,376/67,59 + 0,02 = 0,55 +2 = 2,55 cm.
OrnpenernsieM CKaTyro 30Hy CEUEHHUS:
Ac = A(1 - 2¢/h) = 25 x 100 (1 — (2 x 2,55/25) = 2000 cm’.
PaccunThiBaeM TMOKOCTh HECYIIETO CJIOSI MPOCTEHKA JJIsi BCEr0 CEYEHUs M s

CKaTOU YaCTU CEUCHUS:

A =3,0/0,25=12; A.=3,0/0,2 = 15.

Koaddumment npogonbaoro uzruda onpenensiem no tadn. 19 CII 15.13330 s
YIOPYroM XxapakTepUCTUKU KiIaaku o = 750

¢1= (¢ +¢)/2=(0,79 +0,7)/2 = 0,745.
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Koaddunment o onpeaensem mo tadbmure 20, m.2. CIT 15.13330:
o=1+¢/h=1+25525=11<1,45 o=1,1.
PacuetHoe conpoTuBieHue Kiaaku onpeaensem mo tadsu. 7 CIT 15.13330.

Hnsa O6noka M200 nHa ximeeBoM pactBope M75 mpunHumaem mno rpade A
[EeMEHTHO-TIecyanoro pactsopa M100 Ha ocHoBanuu npumeyanus B Taoun. 7 CIT 15.13330
R = 34 kre/em? (3,4 MITa).

Hecymias cnocoOHOCTh MpoCTEHKA OMpeesnseM mo Gpopmyrie

N<mgo; RA; o, N=1x0,745 x 34 x 2000 x 1,1 = 55726 krc < 67596 krc.

Hecymast crmocoOHOCTh MPOCTEHKAa COOTBETCTBYET HArpy3Kam 3/IaHHsI BHICOTOU S
ATaXE.

B pesynprare yBenWUYEHHMs ONHUpPAHMs IUIMT TMepekpblThii Ha 250 Hecymas
CIIOCOOHOCTH CTEHBI BO3POCIIA, YTO MO3BOJIMIO YBEJIMYUTD BHICOTY 3/IaHUS 10 5 ATaXKEH.

[Ipy TpPOEKTUPOBAHUHU 3AHUM CJEAYeT TaKXe YYUThIBaTh, YTO YEpAa4HOE
MEepPEKphITHE ISl CTEH TONIMMUHON 250 MM cieayeT B JII0OOM cityyae onupaTh Ha 250 cM,
BBH/1y MaJIOU TIJIOIIAIU CKATOM 30HBI 32 CUET HEOOJIBIIION BEPTUKAILHON HATPY3KHU.

Jns  mpeAaBapUTENbHBIX PACU€TOB PEKOMEHJyeMas dSTaXHOCTh 37aHUM B
3aBUCHUMOCTH OT HCHOJIb3yEMbIX MaTEpPHalOB, PACUETHOTO COMPOTUBIICHUS KIIAJKU U
IPOJIETOB MEPEKPBITHUM MJi1 MPOCTEHKOB mupuHOM 1,0 M 11 3gaHUM € KECTKOM

KOHCTPYKTHUBHOM CXE€MOU MOXKET OBITh OmpeenieHa mo tabi. 7.3.

Tabnuma 7.3 — KonmuecTBo 3Taxkei 1Mo pe3ysibrataM pacyeToB MO MPOYHOCTH B 3IaHUAX
IIpH KJIaJIKE Ha KJIeeBOM pacTtBope M75 u 6osee u3 MOAMPUITUPOBAHHBIX

cunkatooeToHHbIX 0s10k0B M200 (R= 3,4 MIla) (onupanue it 120 Mm)

TomnmuHa Hapy>)KHOU CTEHBI, MM
[Iponer nepekpeiThs, M 250 300 380
6,0 4 6 7
7,2 3 5 6

[Ipumeuanne — IIpu npoekTUPOBAHNY 31AHUN BBILIE 3 ITAXKEH CIEYET TAKKE yUUTHIBATh

yKa3aHHs MyHKTa 7.9 TaHHOTO MOCOOUs.
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Ipunoxkenue A

HOpMaTHBHbIe CCbLIIIKH

B HACTOAIICM CBOJIC IIPAaBUJI UCITIOJIB3YIOTCA HOPMATHBHBIC CCHIUIKM Ha CJICAYIOIIHC

HJOKYMCHTBI:

CII 15.13330.2012

CII120.13330.2011

CII 22.13330.2011

CII 50.13330.2011

CII 51.13330.2011

CII70.13330.2012
CII 131.13330.2011

CII 230.13330.2015

CHull 21-01-97*
I'OCT 4.206-83

I'OCT 4.2332-86
I'OCT 379-2015

I'OCT 5802-86
['OCT 8462-85

I'OCT 10180-2012

I'OCT 18105-2010
I'OCT 28013-98*
I'OCT 30459-2008

Kamennbie u apMokaMeHHbBIE KOHCTPYKIIHH. AKTyaTn3UpOBaHHAS
penakmus CHull 11-22-81

Harpy3ku u Bo3nencTBus. AKTyaIM3upOBAHHAS PEAAKLINAS
CHull 2.01.07-85

OcHoOBaHus 31aHUIN U COOPYKEHUN. AKTyalIU3UPOBAHHAS PEAAKIINS
CHulI 2.02.01-83

Tennosas 3amuTa 31aHUN. AKTyalTu3upOBAHHAS PEAAKIINS
CHullI 23-02-2003»

3amura oT myma. AKTyaJIu3upOBaHHAs PelaKIusl

CHullI 23-03-2003

Hecymue n orpaxkiaroniue KOHCTPYKIIUU

CrpouteibHas KIUMaTOJIOTHA. AKTYaaIu3UupOBaHHAS PEIAKIUS
CHullI 23-01-99

KOHCTpYK]_II/II/I orpaxxaaromuc 3,ZIaHI/If/'I. XapaKTepI/ICTI/IKa
TCINIOTCXHNYCCKHUX HGOI[HOpOI[HOCTef/'I

[ToxxapHast 0€3011aCHOCTh 3[JaHUI U COOPYKEHUI

CIIKII. CtpoutenscTBo. Marepualnbl CTEHOBBIE KAMEHHBIE.
Homenknarypa noxasaresnei

CIIKII. PacTtBopbl. HoMeHKIIaTypa nokasaresnei

Kupnuu, kamHU, OJIOKU ¥ IITUTHI IEPETOPOIOYHBIE CUITMKATHBIE.
OO0uire TEXHUYECKUE YCIOBUS

PactBOpEI cTponTenbabie. MEeTOABI UCTIBITAHUI

Marepuansl cTeHOBbIE. MeTOIbI ONIPEAETIECHUS TPEAECTIOB
MPOYHOCTHU MPHU CKATUM U U3THOE

Betonbl. MeTo bl onpeiesicHUs IPOYHOCTH 110 KOHTPOJIbHBIMHU
obpasmam

beronsl. [IpaBuna KOHTPOJIA U OLIEHKU ITPOYHOCTHU
PactBopsl cTpouTenbHbie. OOIIME TEXHUYECKUE YCIOBUS

Jlo6aBku 111 OETOHOB U CTPOUTEILHBIX pacTBOPOB. OnpeiesieHue u
orieHKa 3G (HEKTUBHOCTH

CTO «<HOCTPOWM» 2.9.157-2014 «Knaaka U3 CHIMKATHBIX H3/ICITHIA (KUpnuy, KaMHH,

OJloku W TIUTHl  neperopojounsie). IlpaBuna,
BBINIOJIHEHHUS U TPEOOBAaHUS K pe3yJibTaTaM padoT

KOHTPOJIb
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TepMUHBI U onIpeaesIeHUA

B nacrosimem mnocobun wucnoib3ytorcss TepmuHsbl, npuseneHHsie B ['OCT 379 u
CJICAYIOLIUE TEPMUHBI U COOTBETCTBYIOIIUE UM OIPEICIICHUS:

1 MonupuumpoBaHHbI CUJIMKATOOETOH: CIICIUAILHO IMOJA00paHHAS ChIpbeBast
CMECh MECKOB PAa3JIMYHOTO TPaHYJOMETPUUYECKOTO COCTaBa U M3BECTU WA U3BECTKOBO-
KPEMHE3EMHUCTOTO BSDKYIIEro (MpOAYKT COBMECTHOTO IIOMOJIa TeCKa W H3BECTH), W3
KOTOPOM M3rOTaBIIMBAIOT CUJIMKATHYIO MAacCy C MPUMEHEHUEM CIIEIIMAIbHBIX TEXHOJIOTUH,
00eCneunBalOIINX IOJHOE MPOTEKAHWE PEAKIUU TUJpaTaldd H3BECTU (T.e. IOJHOE
OTCYTCTBHE Ha BBIXOJI€ HETIOTAIIEHHBIX 3€PEH U3BECTH).

2 KnagouHoe usaenue M3 MOAMG(UIIMPOBAHHOIO CUJIMKATOOeTOHA: OJOK WU
KaMeHb MOBBIIICHHO} TIOTHOCTH He Menee 1800 kr/m° ¢ MAapKOU IO MPOYHOCTH HE MEHEE
M150 u mapkoii o Mopo3ocTokocTH He MmeHee F50.

3 I1azorpeOHeBOe coeIUHEHHME B KJIAJKE: COCIMHEHUE JJIEMEHTOB KIIAJIKH, MpHU
KOTOPOM TI'peOeHb (BEPTUKAJIbHBIN BHICTYIT) HA THIYKE UJIM JIOKKE OJTHOTO OJIOKa MM KaMHS

BXOAHUT B BepTI/IKaHBHBIﬁ I1a3 Ha TbIYKES HUJIN JIOKKE APYIroro OJIOKa WJIM KaMHS.

4 Ungekce W30JSIIUM BO3AYHIHOTO IIYyMAa: BEJIMYMHA, CIYXKamias sl OICHKU
OJTHUM YHCJIOM 3BYKOU3O0JUPYIOLIEH CITIOCOOHOCTH OTpaXAaroleil KOHCTPYKIUH.

[CIT 51.13330.2011, npunoxenue A]
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OcHoBHBIE 6yKBeHHbIe 0003HaAYeHUS BEJIUYUH

Ast—
Ay —
A—

IJIOIIA/Ib CEUCHUS apMaTypBbl;

IJIOIIA/Ib CEUECHUS KIIAJIKU;

pacueTHas oAb CEYEHU DIIEMEHTA;

IUIOLIAAb CEUCHUS MOJNKHU (Y4acTKa MPOJI0JIbHOM CTEHbI, YYUTHIBAEMOTO B
pacuere);

MONIEPEYHOE CEUEHHE MTEPEMBIUKHU;

CyMMapHasi IJIOIab CEUCHUS KIaJKH 1 KEJIe300€TOHHBIX JIEMEHTOB B
OIOPHOM Y3JI€ B ITpeZesIax KOHTYpa CTEHbI UJIM CTOJI0Aa, HA KOTOPBIE
YIIOKEHBI 3JIEMEHTHI,

IIONIA/b CoKATOM YaCTH CEUEHUS MPU MPSAMOYTOJIBHOM 3IIOPE
HaIPSDKEHU; TUIOIAIb CMTHS, Ha KOTOPYIO IIepeNaeTcs Harpy3Ka;
pacueTHas MIomaAb CEYEHUs HETTO;

IUIOLIAJb HETTO TOPU30HTAIBHOIO CEUYECHHUS CTEHBI;

IUIOIIAAb IPUBEIECHHOIO CEYECHUS;

IUIOIIAb CKATOM YaCTH IPUBEIEHHOIO CEUEHUS;

CEUYEHUE apMaTyphl;

IUIOIIAIb OPYTTO FOPU30HTAIBHOIO CEUEHUS CTEHBI;

CyMMapHasi IJIOIa/lb ONUPaHUS KeJIe300€TOHHBIX JIEMEHTOB B Y3JI€;
MOAYJIb YIIPYTOCTH (Ha4aJbHbIN MOIYJIb AedopMaluil) Kiaaku;
MOAYJb Ae(pOpMaLUid KIIaJIKH;

MOTEPSI LIEIOCTHOCTU CTEHBI MPU OLIEHKE MPeIesia OTHECTOMKOCTH;
HayaJlbHBIA MOAYJIb YIIPYTOCTU OETOHA;

MOAYJIb YIIPYTOCTHU CTaJH;

MOAYJIb CIBUTA KIAJKU;

pPacCTOSIHUE MEXAY MEPEKPBHITUSIMU WU APYTUMHU TOPU30OHTAIBHBIMU
OTIOpaMH;

BBICOTA ATaXKa;

BBICOTA BEPXHETO y4acTKa CTEHBI;

pacCTOsTHUE Ha/l BEpXHEH TPaHbIO paHI0aJIKH;

BBICOTA 3KBUBAJICHTHOI'O IO KECTKOCTH PaH0aJIKe YCIOBHOIO Mosica
KJIQJIKH;

MOMEHT UHEPILIMH CEUYEHHUS CTEH OTHOCUTEIBLHO OCH, IPOXOIAILIEH Yepes
LEHTp TSHKECTH CEYEHUs CTEH B IJIAHE;

noTeps TEMJIOU30JIMPYIONIEH ClIOCOOHOCTH CTEH MPH OLIEHKE Mpeena
OTHECTOMKOCTH;

MOMEHT UHEPLIUH CEYEHUs CTATbHOU paHA0aIKH;

KJIacC MOKapHOM OIACHOCTH;

pa3Mep CeYeHMs JIEMEHTOB IIPU pacyeTe Ha CMSATHUE;

pacyeTHBIN U3rHOArOITNH MOMEHT;

HanOOJIBIITUN U3TNOAIONTUH MOMEHT OT PACUETHBIX HarPy30K;
M3TUOAIONINHA MOMEHT OT PACUETHBIX Harpy30K B YPOBHE MEPEKPBITUS UITU
MOKPBITUS B MECTaX OMUPAHUS UX HA CTEHY Ha IIUPUHE, PAaBHOU
PACCTOSIHUIO MEXIY aHKEPaMH;

pacyeTHasi IpoJOoJbHAs CUJIA;
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pacdeTHasi oceBasi CWJIa IIPU PACTKECHUH;
pacdeTHas HOpMajbHas CUjla B YPOBHE PACIIOJIOKEHUS aHKEPA Ha IIUPUHE,
PABHOM PAaCCTOSHUIO MEXKY aHKEPAMU;

pacyeTHasi IpOoAOJbHAs CUJIA OT JUIMTEIbHBIX Harpy30K;

MIPOJIOJIbHAS COKMMAIONIAsi CUJIa OT MECTHBIX HAarpy30K;

pacueTHas Hecyllas ClIOCOOHOCTB;

pacyeTHOE yCWINE B aHKEPE;

pacudeTHas IoNepeyYHas CUIa;

pacyeTHas onepeyHasi Cuiia OT TOPU30HTAIBHON HArpy3KHU B CEPEIUHE
BBICOTHI ITAXKA;

pacdeTHas IolepeyHasi cuia OT TOPU30HTAIBHONW Harpys3KH,
BOCIIPMHMMAaEMas IONEPEYHON CTEHOW B YPOBHE IEPEKPBITHS,
IPUMBIKAIOIIErO K pACCMaTPUBAEMBIM IIEPEMBIUKAM;

pacueTHasi Harpy3Ka oT Beca Oallki U NPUJIOKEHHBIX K HEW Harpy3ok;
pacyeTHBIEC COMPOTUBIICHUS CXKATUIO KIIAIKU;

IOTEPs. HECYIEN CIIOCOOHOCTH CTEH IPH OLIEHKE IPEENIa OTHECTOMKOCTH;
KpUTEPUI IOTEPU HECYIIEN CITOCOOHOCTH;

pacyeTHOE CONPOTUBIIEHUE CKATUIO BUOPOKUPIMYHOMN KIAJAKU Ha
TSKEJIBIX PACTBOPAX;

IIPUBEACHHOE COIPOTUBIICHHE TEIIoNepenade ()parMeHTa Orpa)K1atoIiein
KOHCTPYKIUH;

YCJIOBHOE COIPOTHUBIIEHUE TeIIonepeaaye (hparMeHTa orpaxaaronien
KOHCTPYKLUH;

pacyeTHOE CONPOTHUBIIEHNUE PACTKEHUIO MPU U3rH0€e KIIAJKH;
pPacyeTHOE CONPOTUBIIEHUE KIIAJKH IVIABHBIM PACTATUBAIOIINM
HaNPSHDKCHUSM;

pacyeTHbIE CONPOTUBIIEHUS IIPU CPE3€ KIA/IKH;

pacyeTHbIE CONPOTUBIIEHUS apMaTyphl;

BPEMEHHOE CONPOTUBJIECHUE (CPEAHUIN NpeIe] MPOYHOCTH) CHKATHIO
KJIQJIKH;

BPEMEHHOE CONPOTUBJIECHUE (CPEAHUIN NpeIe MPOYHOCTH) CHKATHIO
apMUPOBAHHOM KJIAJIKU U3 KUPIINYA U KAMHEH;

HOPMAaTHBHOE COMPOTUBIIEHNE apMaTyphbl B ApMUPOBAHHOM KJIAJIKE;
pacyeTHOE CONPOTUBIIEHUE KIIAJIKU MIPU CMSTUH;

pacueTHOE CONPOTUBIIEHHE JIFOOOT0 IPYToro cios CTEHBI,

pacyeTHOE CONPOTUBIIEHUE KIIAJKH C CETYATBIM aPMUPOBAHUEM MPHU
OCEBOM, LICHTPAJIbHOM C)KaTHU;

pPacyeTHOE CONPOTUBIIEHUE CKATUIO HEAPMUPOBAHHOW KIIaIKH

B PACCMaTPUBAEMBII CPOK TBEPAEHUS PacTBOPA;

pacyeTHOE CONPOTUBIIEHUE KIIAJKH ITPH MapKe pacTBopa 25;

pacyeTHOE CONPOTUBIIEHNE APMUPOBAHHOMN KIIAJKH ITPH BHELIEHTPEHHOM
CKaTUH;

pacyeTHOE COMPOTUBIIEHUE CKATBIBAHUIO KIIAJIKH, aDMUPOBAHHOU
IPOJI0JIBHOM apMaTypoil B TOPU30HTANIbHBIX I1IBAX;

pacueTHOE CONPOTUBIIEHNE OETOHA OCEBOMY CHKATHIO;
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WHJIEKC U30JSUUHA BO3AYIIHOTO IIIyMa;

CTaTUYECKUH MOMEHT YaCTH CEYEHHUS], HAXOISIICICS 110 OIHY CTOPOHY OT
OCH, IPOXOJISIICH Yepe3 HEHTP TAKECTU CEUCHHUS;

JUTMHA y4acTKa 3IIOPbI paclpeeieHus JaBJICHHS B KaXXIYI0 CTOPOHY OT
TpaHu OMOPHI;

JUTMHA y4acTKa pacrpeeieHus: TPEyTroabHON SMIOPhI JaBJICHUS Hal
KpallHUMU OMOPHBIMU paHA0AJIKaMU, a TAaK:Ke HaJl OTIOpaMHU
OJTHOTIPOJIETHBIX PAHI0ATIOK OT TPaHU OTIOPHI;

CABUTAIOIIECE YCUIIUE B MpEiesiax OJTHOTO ITAXKA;

o0beM apmaTyphl;

00BEM KIIAIKH;

MOMEHT COIPOTHUBJICHHS CEUCHUS KJIAJIKU MPU yIpyrou ee padboTe;
F€OMETPUYECKHUE Pa3MEPBI CEUCHUS AIIEMEHTOB IPU PACUETE HA CMATHE
(MECTHOM CKaTWH) B COOTBETCTBUH CO CXEMaMU PHUCYHKa 1;

ITyOrHA 3a1€K1 OaIKK B KIIAJKY;

JUTMHA ONOPHI (IIMPUHA IPOCTEHKA);

JUTMHA TEPMOBKIIAIBIIIA;

IIMPUHA CXKATOM MOJIKW WJTU TOJIIIMHA CTEHKHU TaBPOBOTO CEYCHUS B
3aBUCUMOCTH OT HANPAaBJICHUS SKCIEHTPUCUTETA,

dakTHyeckas MUpPHUHA CJIOS MPU PacyeTe MHOTOCIOMHBIX CTEH;
IIMPUHA CEUCHUSI DJIEMEHTA;

HIMPUHA TTOJIOK OaJIKu;

pPacCTOSIHUE MEXAY TEPMOBKJIAbIIIAMU;

MIMpUHA OaJKy;

NpPUBEJICHHAS IIUPHUHA CJIOS;

pa3Mep KBAAPATHOW STYEUKH CETKHU;

PAcCCTOSTHUE OT TOYKH MPUITOKEHUSI CHITBI QQ 10 TUIOCKOCTH CTEHHBI,
PACCTOSIHUS OT TOYKHU MPHIIOKEHHS CHutbl Q 10 OMKalIuX rpaHul]
MPSIMOYTOJILHOTO CEUECHUS DJIIEMEHTA;

OTHOIIIEHUE CYyMMapHOU TOJIIMHBI BHYTPEHHUX MEPETrOPOOK U BHEIITHUX
CTEHOK K TOJIIIUHE U3EITUs;

TOJIIIMHA KJIAJIKK OCHOBHOTO CJIOSI IIPU pacueTe COMPOTUBIICHUS
TeruIonepeaye Hapy>KHbIX CTEH;

TOJIIIMHA TUTUTHI IEPEKPBITHS;

TOJIIINHA PAMBI;

TOJIIIMHA TEPMOBKJIA/IBIIIIA;

CIIy4alHbINA SKCLEHTPUCHUTET;

HavyaJbHbIN AKCIIEHTPUCUTET;

SKCUEHTPUCUTET IEUCTBUS PACUETHON HArPYy3KU;

AKCIIEHTPUCUTET PACYETHOMN CUIIbI OTHOCUTEIBLHO CEPEANHBI 3a]IETKH;
AKCIIEHTPUCUTET JEUCTBUS JUIUTEIbHBIX HATPY30K;

MEHBIIHNHN pazMep MPSIMOYTOJIBHOTO CEUCHHUS:

MEHbIIIasi CTOPOHA MPSMOYTOJILHOTO CEUEHUS CTOJI0A:

TOJIIIMHA CTEHBI,

BBICOTA CEYECHUS,
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hcl, hc2 -

hred -
ho —

TOJILMHA MTOTIEPEYHOI CTEHBIL;

BBICOTA [EPEMBIUKH B CBETY;

BBICOTHI CKaTOM YaCTH 3JIEMEHTOB B CEUCHUSIX C MAKCUMAaJIbHBIMU
M3rUOAOIMMHA MOMEHTAMU;

YCIIOBHASI TOJIIIMHA CTE€H, CTOJIOOB CIIOKHOT'O CEUYEHHUS,

PACCTOSIHUE OT CXKATOr0 Kpasi CEYEHHsI CTEHbI 0 OCU aHKepa (pacueTHas
BBICOTA CEUCHUS);

BBICOTA CXKATOW YaCTH MOMEPEYHOTO ceYeHUs A, B IIIOCKOCTH ACHCTBUS
HA3Tru0aroero MOMEHTA;

TOJIIIMHA CTEHBI, 0OecTeunBaronas 3aJJaHHbIi Mpe/1e] OTHECTOMKOCTH;
paanyChl THEPIIMK MPU KOCOM BHELEHTPEHHOM CXKaTHUs MPSMOYTOIBHOTO
CEYEHMS DJIEMEHTA COOTBETCTBEHHO CTOPOHAM;

paanyChl THEPIIMK CXKATOM YacTU 3JIEMEHTOB B CEUCHUSIX C
MaKCHUMaJIbHBIMU W3THOAIOIIMMUA MOMEHTAMU;

MOMPaBOYHBIE KOIPPUIIUEHTHI,;

KO3 GULIMEHT JI CTOJIO0O0B;

pacueTHas BbICOTa (JJIMHA) CTEH U CTOJI00B;

pacyeTHasi BBICOTa BEPXHET0 y4acTKa CTEHBI;

JUTMHA TTOTIEPEYHOM CTEHBI B IUIAHE; TIPOJIET IEPEMBIYKU B CBETY;
CBOOOJIHAS JIMHA CTCHBI;

OCHOBaHHE TPEYTOJIbHOM 3MIOPHI paclpeeNIeHHs Ha/l KpallHUMH OITOPAMHU
paHA0aIoK, a TaK)Ke HaJ OMOPaMH OJHOIPOJIETHBIX PAHI0ANIOK;
pPacCTOSIHUE MEXAY TEPMOBKJIAbIIIAMU;

JUTMHA TEPMOBKJIAJIbIIIA B Tiepdopaiuy;

KO3 (DUIMEHT UCTIOIB30BaHUSI IPOYHOCTH CJIOSA, K KOTOPOMY TTPUBOJIUTCS
CEUCHUE IIPU PacueTe MHOTOCIIOMHOM CTEHBI,

KOA(DUIMEHT, YIUTHIBAIOIINI BIMSHUE ITUTEIHLHOTO BO3ICHCTBUS
Harpy3KH;

KO3 UILIMEHT UCTIOIH30BAHUS TPOUYHOCTH JIFOOOTO IPYTOro CJIOS CTCHBI,
AMIIUPUYECKUN KOIPDUILIMEHT, UCTIOJIB3YEMBIN TIPU pacyeTe Ha CPe3;

KO3 PUIMEHT, 3aBUCAILMN OT TUIIA TYCTOT B KEJIE€300€TOHHOM JIEMEHTE;
KO3 PUIMEHT, 3aBUCAILIMNA OT MMyCTOTHOCTH KUpNH4a (KaMHs) IpU
ONpeJEIeHUHN PaCYETHOTO COMPOTUBICHUS ApMUPOBAHHOMN KIIAJKU;

KO3 ULMEHT TEMIOTEXHUYECKON OTHOPOTHOCTH;

pPacCTOSIHUE MEXAY CETKaMHU 10 BBICOTE;

K02 PUITMEHT HEPABHOMEPHOCTH KacaTeIbHBIX HANIPSHKCHUI B CEUCHHH,
PAcCTOsTHUE OT LEHTpPA TSHKECTH CEUEHUs AIEMEHTa B CTOPOHY
AKCLIEHTPUCUTETA 10 CHKATOTO €ro Kpasi;

PacCTOsIHUE OT OCH MPOAOIBHOM CTEHBI 10 OCH, MPOXOASIICH uepe3 UEeHTP
TSOKECTH CEYCHUS CTEH B TUIAHE;

PACCTOSIHUS OT LIEHTPA TSHKECTH 3JIEMEHTA IPSIMOYTOJIbHOTO CEYEHUS 10
€ro Kpas B CTOPOHY 3KCUEHTPUCUTETA, COOTBETCTBEHHO CTOPOHAM, MPU
KOCOM BHEILIEHTPEHHOM CKAaTHH;

IJIEYO BHYTPEHHEN Maphl CUII,

yIpyrasi XapaKTepUCTUKa KITaJIKH;
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Olred —
Olsk —

ol —

o1, 02 —

Ve —
YCI -

'ch -

oTHOLIEeHUE (PaKTUUECKOW Harpy3Ku K pacyeTHOM;

MPUBEJCHHAS yIPYyTasi XapaKTePUCTUKA KITaJIKH;

yhpyrasi XapaKTepUCTUKA KJIaJIKU C CETYAThHIM apMUPOBAHUEM;

KO3 UIIMEHT TMHEHHOTO PACIIUPEHUS KIIAIKH;

yIpyTrHe XapaKTePUCTUKU CIIOEB KIAJKU B MHOTOCJIOMHON CTEHE U
COOTBETCTBEHHO UX TOJIIIUHBI;

OTHOIIEHUE BBICOTHI 3Ta)Ka K TOJNIIUHE CTEHbI WJIM MEHbILIEH CTOPOHE
IPsIMOYTOJILHOTO CEYEHUSI CTOJI0A;

K03 (UIIUEHT YCIOBUN PaOOTHI KIaIKH;

KOA(PPUIIMEHT yCI0BUM pabOTHI JIJIsl 3SUMHEN KJIaJIKH;

K03 DUIIMEHT yCIOBUIl pabOThI KJIAJAKU B CTAIUU OTTAUBAHUS;
KOA(PPHUIIUEHT yCIOBUM pabOThl apMaTypHhl;

MJIOTHOCTB;

KO3 QUIIMEHT yCIOBUI pabOThI KJIAJKU MTPU pacyeTe MO PACKPHITHIO
TPEIIINH;

K02 DUIIMEHT yCIOBHI pabOTHI CETYATON apMaTyphl IIPU pacueTe KIaaKu
B CTaJMH1 OTTAaWBaHMSI;

OTHOCUTEJbHAs AedopMaIius KIaJKu;

npeneabHasi OTHOCUTENbHAS TehopMaIs;

IrMOKOCTB 3JIEMEHTOB COOTBETCTBEHHO MPSAMOYTOJIBHOTO CEYEHUSI U
CEUEHHUs TPOU3BOJIBHON (POPMBI;

TMOKOCTH C3KaTOM 4aCTH 3JIEMEHTOB B CEUCHHSIX ¢ MAKCUMAaTbHBIMU
M3TUOAIOIIMMUA MOMEHTAMU;

TETUIONPOBOAHOCTh KaMHs, OJI0Ka,

IIPOLIEHT aPMUPOBAHMS CETYATON apMaTypOU KJIaJIKH 10 00beMy;
MIPOLIEHT apMUPOBAHMS TI0O BEPTUKAIILHOMY CEUCHUIO CTEHBI;
KO2(PPUIIHMEHT TPpEHHUS;

KOA((UIIMEHT, YIUTHIBAIOLTNI BIMSIHUAE TION3Y4ECTH KIaJKH;
MJIOTHOCTH KUpIUYa, KaMHS, 0JIOKa;

HaIpsDKEHHUE B KIIAJKE, IPU KOTOPOM OMPENEIISIETCS €;

CpeaHee HaIpPsHKEHUE CHKaTUsl TPU HAaUMEHBIIIEH pacueTHOM Harpyske,
onpenensemoit ¢ koahduimentom neperpysku 0,9;

MaKCUMaJbHOE HAIMpPSKEHUE HaJ OMOpON paHa0aKu;

KO3 PUIIMEHT NPOAOIBLHOTO U3rnoa;

KO3 GUIMEHT IPOIOIHHOTO M3TH0Oa CKATON YaCTH CEUCHHMS DJICMCHTA;
KOA(PPUIIUEHT MPO0JILHOTO U3TH0a MPH BHEIICHTPEHHOM CXKATUU
AIIEMEHTA;

yAEJIbHBIE OTEPU TEIUIOTHI (TOYEUHBIE);

KOA(PPHUIIUEHT MOJHOTHI MIOPHI IaBJICHUS OT MECTHON Harpy3KH;
yleNbHbIE IOTEPHU TEIIOTHI (JIMHEHHBIE).
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Ipunoxenue b

Pacyer Ha ropu30HTAJIbHBIE HATPY3KH KOHCTPYKIIUIA CT€H, BO3BeIeHHBIX
C IpUMEeHEeHNeM KJIAJA0YHBIX U3/1eJINi, BHINOJIHEHHbIX
U3 MOAM(PUIIUPOBAHHBIX CWINKATHBIX 0€TOHOB, € Ma30rpedHeBbIM
coelMHeHNeM 0e3 3al0JIHEeHNS] BEPTUKAJIbHBIX IIBOB PACTBOPOM

b.1 Metoanka pacyera HeHeCylIMX CT€H HA TOPU30HTAJIbHbIE HATPY3KH

Pacuer HEHECYIIMX CTEH HA TOPU30HTAIIbHBIE HATPY3KHU MMPOU3BOAUTCS TOJIBKO IS
KJIAJKd CTEH, BBIMOJIHEHHBIX M3 MOAW(DUIMPOBAHHBIX CHIIMKATOOCTOHHBIX OJIOKOB
TOMUHON 250 MM 1 MEHEee C Ma30rpeOHEBBIM COSTUHEHUEM.

Pacder Ha TOpPU3OHTAIIBHBIE HArPy3KH CJIEAYET BBINOJHATh, YUYUTHIBAs
OCOOEHHOCTH CTEH C Ma30rpeOHEBBIM COEAUHEHUEM, HECYIasi CIOCOOHOCTh KOTOPBIX IO
HEINEPEBA3aHHOMY CEYEHMIO BBIIIIE, YEM IO IIEPEBA3aHHOMY CEUEHUIO.

[Ipu n3rude HEHECYIIMX CTEH U3 TUIOCKOCTU PACCMATPUBAIOTCS CICTYIOIINE BHUJIbI
HaMpPSHKEHHOTO COCTOSIHUA (¢ yueToM npumedanus 1 k m. 5.11):

- COIPOTHUBJICHNE KIIAJKH NpHU U3rude Ry, M0 nepeBsi3aHHOMY CEUEHHUIO.

Cnegyer TakXe YYUTBHIBATh CONPOTUBIICHHE KIAAKW Npu us3rube Ry 1o
HENEPEBA3AHHOMY CEUYECHHMIO.

Benmuuunbl Ry, Ry, JOMKHBI ONpenensiTbcs Ha OCHOBAHWHM — MCIIBITAHUMN
(parMeHTOB KJIaJKHM Ha HW3rHO TO HENEPEBA3aHHOMY W TNEPEBA3AHHOMY CEUYECHHSIM.
HcnbiTanus BBINOJHAIOTCA CHEUUATM3UPOBAHHBIMUA OpraHU3alUsMU Ul KIQIKU W3
CUWJIMKATHBIX OJIOKOB OTHAEJbHBIX MPOU3BOJIUTENECH HA MNPUHATOM BHUIE KIIAJOYHOIO
(kmeeBoro) pactBopa.

[Ipy OTCYTCTBUU OMBITHBIX JAHHBIX 3HA4eHUS Ry, Ry MoOryT mpuHuUMaTthbes mo
tabmune 11 u 12 CIT 15.13330.

[Ipu pacuere HEHECYIIMX CTEH HA TOPU30HTAIbHBIE KPATKOBPEMEHHBIE HArpy3KH
(BeTpoBBIE) W3 TUIOCKOCTH JOMYCKAeTCS YUYWUTHIBaTh HMX padOTy Kak T[JIACTHUHBI,
paboTarolieil B ABYX HaIpaBJiCHUSX MO MEPEBA3aHHOMY M HEMNEPEBSI3aHHOMY CEUEHHIO.
Yyer paboTbl cTeHbl Ha U3rMO B JIByX HaNpaBlE€HUSX HE JOIMYyCKaeTcs JIsd
KOHCTPYKTHUBHBIX 3JIEMEHTOB, pa3pylICHHE KOTOPHIX MOXKET MPUBECTU K OOPYIICHHUIO

CMEXKHBIX KOHCTPYKIHUU.
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Pacnpenenenne BenMUMHBI HECYIIEW CIOCOOHOCTM CTEHBl Ha Harpy3ku W3
IUIOCKOCTH YYUTBIBAETCSI BBEACHUEM KOA(PPUIUEHTA [L, KOTOPBII 3aBUCUT OT PaCuE€THOIO
CONPOTHUBIICHUS KIIAJKU 10 HENIEPEBSA3aHHOMY U IIEPEBSI3aHHOMY CEUCHUIO!

1 = Rip1/Ripe.

[Ipy mpoeKTHpOBaHWK HEHECYIIMX CT€H Ha HAarpy3Kd W3 IUIOCKOCTH CJEAyeT
YUHUTHIBATH:

- HAJIMYME PYJIIOHHBIX TUAPOU30IALUOHHBIX IIPOCIIOEK;

- ycloBUA 3akperuieHus (parMeHta KIAAKd [0 TEepUMETpy, Haludue
HEPa3pe3HOCTH (PparMeHTa KJIAJAKU B MECTE €r0 OMOPBHI.

Hannuue nedopmanvoHHOro ImBa B CTEHE CJEAYEeT paccMaTpuBaTh Kak
BEPTUKAJIBHYIO CBOOOJHYIO IpaHb, IIPU 3TOM MOMEHT U MOMNEpPEYHasl cuja He MepeatTcs
Ha NPUMBIKAIOIUI (parMeHT CTeHbl. BO3MOXXHO YCTpPOWCTBO CHELMAIBHBIX CBA3EH,
MO3BOJISIONIMX MEpeIaBaTh MOMEHT (W/WIM MONEPEYHYIO CUITY) yepe3 JaedopManuoHHbINA
I0B.

OmnopHas peakuus 1o rpaHu ¢pparMeHTa CTEHbl OT Harpy30K U3 IJIOCKOCTU MOXKET
CUMTAThCSl PABHOMEpPHO pacnpeneneHHod. Omnopa 1o TrpaHu (parMeHTa MOXKET
o0ecneunBaThbCsl BEPTUKAIBHBIMU 3JIEMEHTaMU KapKaca, CTEHaMH JpPYroro HamnpaBleHUs,
NEPEKPBITUAMU, KOHCTPYKLUHSAMHU ITIOKPBITHS.

[Ipy Hamuuum TUAPOU3OISIUOHHOM TPOCIOMKM ONopa JOJDKHA CUHUTATHCA
HIAPHUPHOU.

PacueTHass BenMunMHa Hecylleil CHMOCOOHOCTM Ha M3rHO (QparMeHTa CTEeHbI
ompenenseTcs mo dhopmyie

M = RypW, (b1)
rae Ry — MpoOYHOCTh KJIAAKH HAa HW3TMO, Ui IJIOCKOCTH B KOTOPOM MPOMCXOAUT
u3ru6. Ilpu pacyere Ha M3rHO B BEPTUKAIBHOM IUIOCKOCTH MPUHUMAETCS
MIPOYHOCTh HA U3TMO MO HEMEPEeBS3aHHOMY CEYEHUIO Ry, mpH pacdeTe Ha
U3rud B TOPU3OHTAIBHON MJIOCKOCTU MPUHUMAETCS MPOYHOCTh HAa U3THO M0

MePEBSI3aHHOMY CEUCHHIO Ryyy;

W — momeHT COIMPOTHUBJICHUA PACUCTHOI'O CCUCHUA KIIaAKH.
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Jnst GparMeHTOB CTEH, OMUPAIOIIUXCS MO TPEM WJIM YETHIPEM T'paHsIM, BEIUUUHY
JEUCTBYIOIIETO HA CTEHY M3TUOAOIIET0 MOMEHTA TPUHUMAIOT (Ha €IMHUITY BBICOTHI WA
JUTAHBI CTEHBI):

- 111 U3ruda B BEPTUKAIBHOM TIOCKOCTH:

M1 = dl'W'IZ, (EZ)

- 11 U3ruda B TOPU3OHTAIBHOM TIIOCKOCTH:

M, = dz'W'|2, (b3)
riae dy, dy— Ko3pPUIMEHTH K W3rHOaomUM MOMEHTaM B 3aBUCHMOCTH OT BHIA
3aKperieHus: (hparMeHTa Mo KpasM CTEHbl U OTHOIIEHHUS BBICOTHI CTEHBI K

JUTUHE;
| — mmHa pparmMeHTa CTEHBI;

W — Harpy3ka Ha IJIOCKOCTb CTEHBI.

Bennunnel d, npuBenacHsl B Tabmuie b.Al Hmke a1 OJHOCIOWHON CTEHBI IPHU
tonmuHe 250 MM M MeHee, KaKk NPUMEP B CiIydae 3aIlOJIHEHUS BEPTUKAIBHBIX IIBOB
pacTBOPOM:

di = pdy,
rie | — OTHONIEHHWE MPOYHOCTH Ha W3TUO MO HEMNEPEeBA3aHHOMY K MEPEBI3aHHOMY
CeueHuIo Ripi/ Ribz, Rtbl,app/ Riv2, Riv1/ Rtbz,app-

B cTeHax, apMUpPOBaHHBIX CETKAMU B TOPU3OHTAIBHBIX IIBAX C IEJIBI0 YBEIMYCHUS
UX HECyIIel CIOoCOOHOCTH Ha TOPU3OHTAIBHYIO HArpy3Ky, MPOYHOCTh C YUYE€TOM TaKOTo
apMUPOBaHUSI MOXET  HCIOJIb30BAaThCS TNPU  BBIYMCICHUU  Kod(duimeHta  d.
CooTBeTCTBYIOIIAsA IMPOYHOCTh Ha M3rHO R,y MOXKET OBITH ONpeneneHa IyTeM
MpYUpPaBHUBAHUSI MOMEHTA, BOCIPUHUMAEMOI'0 CEYEHHEM apMUPOBAHHOIO B IIBaX KJIAIKU

N HCApMHUPOBAHHOTO CCUCHMUA TaKoOM XKe TOJINTUHBI:

6-A R, 2z

Ruzap =z (54)

rie Rs— pacueTHOe COMpOTHUBIICHUE apMUPOBAHUS B TOPU30OHTAJIBHBIX I11BAX;
s — IUIOLIAJb ApDMUPOBAHUS B TOPU30OHTAJIbHBIX IIBAX Y PACTAHYTOM I'PAHU;
{ — ToOJIMHA CTEHBI;
Z — IUIEYO BHYTPEHHEW Maphl CUII;
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R
7-h, (1-0,5%) <0,95-h,, (55)

rae b — mupuHa ceueHwus;
ho— paccrosiHUE 10 IEHTPa TSHKECTH apMaTyphl;
A — TIIOIIaas paCTSIHYTOM apMaTyphl;

R — pacueTHOoe CONPOTHBICHHUE KIAIKU CKATUIO B HANPABJICHUHM MPUIOKEHUS
Harpy3KHu.

IIpu 3TOM MOMEHT, BOCIPUHUMAEMBbIA apMUPOBAHHBIM CEUEHUEM, OTPAaHUYUBACTCS
M<0,3-Rs-b- h.

Crnyyaii, KOrja NpOYHOCTh KIAAKA IO HENEPEBA3AHHOMY CEUEHHIO BBILIE
MIPOYHOCTH O NEPEBS3AHHOMY CEUYEHUI0, T.€. Ry1 > Rup, ciiemyer paccmaTpuBaTh IS
KJIa/IKH C [1a30IpeOHEBBIM COEIMHEHUEM C 3all0JTHEHUEM BEPTHKAIbHBIX IIBOB PACTBOPOM:

- BennuuHy d; HEOOX0AMMO MpUHUMATH 1Mo Tabmmnam b.A2 + B.L2, nns Bxoxa B
TaOJIUIy UCITIONIb3YyeTcs oTHoIeHue I/h;

- B KauecTBE pa3Mepa NMPOCTEHKA B (opMyJiax Il BBIYMCIIEHUS JEUCTBYIOLIETO

MOMEHTa He0OX0IMMO HCIT0JIb30BaTh BBICOTY MPOCTeHKa N, M, BMeCTO JIUTHHHI |, M;

Rth
He= 2= 56
Res (56)

Jnst GparMeHTOB CTEH, OMUPAIOIIUXCA 1O TPEM WIIA YETHIPEM TI'PaHsIM, BEJIMUUHY
JIEHUCTBYIOIIETO HA CTEHY M3TMOAOIIEr0 MOMEHTA IPUHUMALOT:
- 1151 U3ruda B BEPTUKAIBHOM MJIOCKOCTH:
Ml - dz'W'hz, (B?)
- 1711 U3ruda B TOPU3OHTAIBHOM MIIOCKOCTH:
M2 = dl'W'hz, (B8)

rae di, , — Ko3h(UIMEeHTsl K H3ruOarolMM MOMEHTAM B 3aBUCHMOCTH OT BHA
3aKperieHus: ()parMeHTa 1O KpasM CTEHBI M OTHOIICHHUS BBICOTHI CTCHBI K
IUTAHE;

h— nnawHa pparMeHTa CTEHBI,
W — Harpyska Ha INIOCKOCTb CTEHBI,

d; = He do,
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M. — OTHOLIEHME DPACUETHOIO CONPOTHMBICHUS NpH M3rude Ry, /Ry, Ry /Ry,

R IRy

th2,app

Rtbl - PaCuUCTHOC COIIPOTHUBIICHHUC KJIAJIKHU IIPU u3ruoe B BepTI/IKaJILHOfI IINTIOCKOCTH,

Rio — pacdeTHOoe CONPOTHBJICHHE KIAAKA TpU U3rMOe B TOPU3OHTAIBHOMN

IITTOCKOCTH.

YcnoBHbIe 0003HaYEHUS 3aKPETUICHHUS OTIOP, YKa3aHHbBIX B Tabnunax b-A.1,

b-A2+ b-L2.

Cc60000HAs 2PAHDb

/’ / / / / / UAPHUPHO ONEPMAsL 2PaHb
W Hepazpe3Ho onepmas 2pars

Ml — B BGpTHKEUIBHOﬁ IITOCKOCTH, MaKCUMaJIbHbIA B CCPCAUHC IIPOJICTA WM HaA

Hepas3pe3Hoii omope onpezensercs mo Gopmye (b2);
M, — B rOpHU30HTAJIBHON IIJIOCKOCTH B CEPEIMHE MPOJIETA U HA HEPA3PE3HOU OIOope
omnpenensercs o dpopmyie (b3).

Omnpenenenne K03pGUIeHTOB U, B 3aBUCHMOCTH OT BUA 3aKPEILICHUS
¢dbparMeHTa CTeHBI IO KpasiM MPU OTHOIIIEHUW BBICOTHI CTEHBI K JITTHHE

Taonunma b-Al

3nauenue Koy ¢uirenta dp
Bup 3akpennenus te = Ripa/Ripz upu hl/l
0,5 0,75 1,0 15 2,0
1,0 0,045 0,059 0,071 0,085 0,094
7 / 0,7 0,051 0,066 0,077 0,091 0,098
/ 0,5 0,056 0,073 0,083 0,095 0,102
/ // / //j 0,3 0,067 0,082 0,091 0,101 0,107
0,2 0,075 0,089 0,097 0,105 0,111

Onpenenenne ko3 buiueHToB d, I caydas, KOraa MPOYHOCTh KIaaKu
10 HETIEPEBSI3aHHOMY CEUCHHUIO OOJIBIIIEC MPOYHOCTH
0 TIEPEBSI3aHHOMY CEUCHUIO TIPU OTHOIICHUHU JITTMHBI CTEHBI K BBICOTE
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Taomauia b-A2

3nauenue koddpunmenra d;
Bup 3akpensenust He = Ripo/Ripa mpu I/h
2,0 15 1,0 0,75 0,5
’/// 1,0 0,045 0,059 0,071 0,085 0,094
/ / 0,7 0,051 0,066 0,077 0,091 0,098
/ // 0,5 0,056 0,073 0,083 0,095 0,102
// / / /. 0,3 0,067 0,082 0,091 0,101 0,107
0,2 0,075 0,089 0,097 0,105 0,111

Tabnuna b-B2

3nauenue kodddurmenra d,
Bup 3akpensenust te = Riso/Rins npu I/h
2,0 15 1,0 0,75 0,5
// 1,0 0,035 0,046 0,053 0,062 0,068
0,7 0,039 0,051 0,058 0,066 0,07
/ 0,5 0,044 0,055 0,061 0,069 0,072
/ / // 4 0,3 0,051 0,061 0,066 0,072 0,075
0,2 0,056 0,065 0,069 0,074 0,078

Taoauma b-C2

3nauenue koddunuenta d;
Bupn 3akpernnenus He = Ripo/Rina npu I/h
2,0 15 1,0 0,75 0,5
1,0 0,028 0,037 0,042 0,048 0,051
0,7 0,032 0,04 0,044 0,05 0,053
0,5 0,035 0,043 0,047 0,052 0,054
// / / /. 0,3 0,04 0,046 0,05 0,054 0,056
0,2 0,043 0,049 0,052 0,055 0,058




Taoauma b-D2

3nauenue koddpunmenra d;

Bup 3akpensenust te = Riso/Rina npu I/h
2,0 1,5 1,0 0,75 0,5
) 1,0 0,021 0,029 0,035 0,043 0,047
0,7 0,025 0,033 0,039 0,045 0,049
0,5 0,028 0,037 0,042 0,048 0,051
0,3 0,034 0,041 0,046 0,051 0,053
0,2 0,038 0,044 0,048 0,053 0,055
Tabnuua b-E2
3nauenue kodddurmenta d,
Bup 3akpennenus Ue = Rip2/Rips npu |I/h
2,0 1,5 1,0 0,75 0,5
7/ IS, 1,0 0,018 | 003 | 0042 | 0059 | 0,071
/ 0,7 0,023 0,037 0,049 0,067 0,078
Z / 0,5 0028 | 0044 | 0057 | 0074 | 0085
A 0,3 0,038 0,055 0,068 0,08 0,093
0,2 0,046 0,064 0,076 0,09 0,099
Taomuna b-F2
3nauenue kodddurnuenra d,
Bun sakpennenus He = Rupa/ Rt npu_I/h
2,0 1,5 1,0 0,75 0,5
//Z/ 1,0 0016 | 0026 | 0034 | 0046 | 0,054
/ 0,7 0,02 0,031 0,039 0,051 0,058
0,5 0,024 0,036 0,044 0,056 0,062
/\ 0,3 0,031 0,044 0,052 0,062 0,067
0,2 0,037 0,049 0,057 0,066 0,07

57



Taomauma b-G2

3nauenue koddpunmenra d;

Bup 3akpensenust te = Riso/Rina npu I/h
2,0 1,5 1,0 0,75 0,5
gD 1,0 0014 | 0022 | 0028 | 0037 | 0,042
0,7 0,017 0,026 0,032 0,04 0,045
0,5 0,021 0,03 0,036 0,043 0,048
Z 0,3 0,026 0,035 0,041 0,047 0,051
0,2 0,031 0,039 0,044 0,05 0,054
Tabnuuma b-H?2
3nauenue kodddurmenta d,
Bup 3akpennenus Ue = Rip2/Rips npu |I/h
2,0 15 1,0 0,75 0,5
/ 1,0 0,011 0,018 0,024 0,033 0,039
0,7 0,014 0,022 0,028 0,037 0,042
0,5 0,017 0,025 0,032 0,04 0,045
0,3 0,022 0,031 0,037 0,044 0,049
0,2 0,027 0,035 0,041 0,047 0,052
Tabnuua b-12
3nauenue kodddurnuenra d,
Bup 3akpensnenus te = Ripo/Rips npu |I/h
2,0 1,5 1,0 0,75 0,5
1,0 0,009 0,015 0,021 0,03 0,036
0,7 0,011 0,019 0,025 0,033 0,039
0,5 0,014 0,022 0,028 0,037 0,042
0,3 0,019 0,028 0,034 0,042 0,046
0,2 0,023 0,032 0,038 0,045 0,05
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Tabauma b-J2

3nauenue koddpunmenra d;

Bup 3akpensenust te = Riso/Rina npu I/h
2,0 15 1,0 0,75 0,5
W 1,0 0023 | 0046 | 0071 | 0122 | 0,18
7
/2 0,7 0,032 0,06 0,091 0,156 0,227
% 0,5 0,042 0,077 0,113 0,195 0,28
%
7~ 0,3 0,062 0,108 0,16 0,269 0,381
0,2 0,083 0,142 0,208 0,344 0,488
Tabnuuma b-K2
3nauenue kodddurmenta d,
Bup 3akpennenus Ue = Rip2/Rips npu |I/h
2,0 15 1,0 0,75 0,5
SIIII, 1,0 0021 | 0038 | 0056 | 0091 | 0,123
0,7 0,028 0,049 0,07 0,11 0,145
0,5 0,035 0,061 0,085 0,13 0,167
4 0,3 0,05 0,082 0,112 0,162 0,202
0,2 0,064 0,103 0,136 0,19 0,234
Ta6numa b-L2
3nauenue kodddurnuenra d,
Bup 3akpensnenus te = Ripo/Rips npu |I/h
2,0 15 1,0 0,75 0,5
1,0 0,015 0,029 0,044 0,073 0,102
0,7 0,021 0,038 0,056 0,09 0,122
0,5 0,027 0,048 0,068 0,108 0,142
0,3 0,039 0,066 0,092 0,138 0,176
0,2 0,052 0,084 0,114 0,165 0,206
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Bb.2 OnpenesieHue BeJIMYNH BETPOBOI HATPY3KH HA BbICOTE
20; 40; 60 1 80 M nu1st 3TAHMH PSAMOYTO0JIbHOM (OpPMBI
C Y4eTOM 23POAUHAMMNYECKOr0 K03 puumeHTa

A. Pacuemnvle 6emposbie Hazpy3Ku 6 npoyecce
aKCnayamayuu 30aHus

JlaHHBIN pacyeT MpPOBEJEH C YYETOM a’pOJAMHAMHYECKOTO KO3 UIIMEHTA «Cy,
CHWXKAIOLIEro BeNMWYMHY JAaBieHuss Ha 20%, 0Opu  onpeneseHud MyJibCallMOHHOU
COCTABJISIFOLIEN BETPOBOM HAarpy3KH.

b.2.1 PacuerHas BeTpoBas Harpyska omnpeaensercs coridacuo 1. 11.1 (CII
20.13330).

b.2.2 HopmatuBHOe 3HaueHHE BETpOBOM Harpy3ku W corjacuo m. 11.1.2 (CII
20.13330) cmemyeT ompenenaTh Kak CyMMYy CpeaHed W, U IyJIbCallMOHHOH W,
COCTAaBJISIFOLIUX

W = Wp + W, (11.1)

b.2.3 HopmaTuBHOE 3HaYEHUE CPENHEN COCTABIAIONIEN BETPOBOM HArpy3ku Wp B
3aBUCHUMOCTH OT 3KBHUBAJIEHTHOM BBICOTBI Z, HAJ TIOBEPXHOCTHIO 3EMJIM CIEAYET
oTpeAessaTh o hopmyiie

Wn = Wo K (z¢) C, (11.2)
rae Wy mpuHuMaercs uist |1-ro BerpoBoro paiiona no tadauie 11.1 CIT 20.13330;
k (ze) — ompenensercs o tadmure 11.2 CIT 20.13330 B 3aBUCHMOCTH OT BBICOTHI Ze;

¢ — a’pOoJMHAMUYECKHI KO3PPUIMEHT MpUHUMaeM paBHbIM ¢ = 0,8, Kak 1715
MPSAMOYTOJIBHOTO 3/1aHMSI B TUIAHE B COOTBETCTBUHU € Tabiuien /2
npunoxenus 2 CII20.13330.

b.2.4. OnpenensieM HOPMAaTUBHOE 3HAYEHNE BETPOBOW HATPY3KHU:
a) Ha BbIcOTE 20 M MpU 3HAYCHUSIX
- Wy = 0,23 xIIa;
- k (ze) = 0,85 mo Tabmuue 11.2 CIT20.13330
Wn =Wok (z¢)c =0,23-0,85- 0,8 = 0,156 klla;
0) Ha BbicoTe 40 M MpU 3HAYCHUSIX
—Wp = 0,23 kl1a;
—k(ze) =11

W, =0,23-1,1-0,8 =0,202 klla;
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B) Ha BeIcoTe 60 M MpH 3HAYCHUSIX
- Wy = 0,23 xIIa;
-k (ze) = 1,3
Wpn=0,23-1,3: 0,8 =0,239 klla;
r) Ha BeIcoTe 80 M IIpU 3HAYCHUSX
- Wo = 0,23 xlIa;
-k (ze) = 1,45
Wp =0,23-1,45 - 0,8 = 0,266 xIla.
b.2.5. OmnpenensgemM HOpMaTUBHBIE 3HAYEHHS MYJIHCAMOHHOM COCTABISIONICH MO
dopmyie
W, = Wn & (Ze) v,
rae Wo = 0,23 kI1a;
¢ (ze) mpunumaercs no tabmuue 11.4 CIT20.13330;
v— KO3(Q(ULIUEHT NPOCTPAHCTBEHHON KOPPESALUUU NYJIbCALIUH TaBICHUS

Berpa (cm. 11.1.11 CIT 20.13330).

3HadeHus ¢ (Z¢) B 3aBUCHUMOCTH OT h (2)

Bricota | Koadduument nynscanuu &
Ze, M B
20 0,92
40 0,80
60 0,74
80 0,70

Jlnst ompeneneHus 3HaA4CHUN KOA(DQPHUIIMEHTOB KOPPEIAIMH V HEOOXOJUMO B
KaXXIOM KOHKPETHOM Cllyyae MPUHUMATh 3aJaHHYIO B MPOEKTE MIUPUHY (acana 3maHus b
(em. puc. 11.2 11 CIT 20.13330).

Jlnst mpuMepoB pelieHus, KOTOopble OyayT pacCMOTPEHBI Jajee, MPUHUMaeM

sHauenue b =20 m (umHa dacaaa B IIaHe).
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Ta6muma 11.6 (CIT 20.13330) OyaeT BBITJISAAETD CIASTYIOUIUM 00pa3oM:

Koaddunment v npu y, M, paBHOM
, M
P 20 40 60 80
20 0,76 0,73 0,70 0,68

a) [lynbcarmonHas cocraisitoias Ha BeicoTe 20 M

w, =0,156 - 0,92 - 0,76 = 0,108 xIIa;

0) IlynpcanionHasi coctapistonias Ha Beicote 40 m

W, =0,202- 0,8 - 0,73 = 0,117 kITa;

B) IlynbcanimoHHas cocTapiifoiias Ha BbicoTe 60 M

w, =0,239-0,74 - 0,7 = 0,124 xlIIa;

r) [lynbcanmonHas cocrapiisitonas Ha BeicoTe 80 M

w, = 0,266 - 0,7 - 0,68 = 0,126 kIIa.

b.2.6. OmnpenensgemM pacueTHbIE 3HAYECHHUS BETPOBOM

ITyJIbCAllMOHHOM COCTAaBIIIOLIEN

rae 1,4 — koaddunuent HagexHoctu (cm. 11.1.121 CIT20.13330).

a) Ha BbIcoTE 20 M

W= (Wp +W,)-1,4,

w = (0,156 + 0,108)-1,4 = 0,369 «l1a;

0) Ha BeicoTe 40 M

w = (0,202 + 0,117)-1,4 = 0,446 «lla;

B) Ha BbicoTe 60 M

w = (0,239 + 0,124)-1,4 = 0,508 «lI1a;

r) Ha BbicoTe 80 M

w = (0,256 + 0,126) 1,4 = 0,534 kI1a.

Harpy3ku C Yy4e€TOM

b5.3. Pacuemnvle 6empogvie Hacpy3Ku 8 npoyecce cmpoumenscmea

b.3.1. PacuernHas BerpoBas Harpy3ka ompezgensiercs cornmacHo 1. 11.1 CII

20.13330.

b.3.2. HopmatuBHoe 3HaueHue BeTpoBoi Harpy3ku W (m. 11.1.2 CIT 20.13330)

CJIELy€eT ONPEAEIIATh KaK CYMMY CPEIHEN Wy U IIYJIbCALMOHHOM W, COCTaBIAIOLINX
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W = Wp + W, (11.1)
b.3.3. HopMaTuBHOE 3HaY€HUE CPEIHEN COCTABIIAIONIEH BETPOBOM HAarpy3ku Wy B
3aBHCHUMOCTH OT DJKBUBAJICHTHON BBICOTHI Z, HAJ TOBEPXHOCTHIO 3€MJIM CIEAYeT
OTpeNeNiATh 1o hopmyIe
Wn =W, K (Z¢) C, (11.2)

rae Wo mpuHuMaetcs 4 |-ro BerpoBoro paitona no tabnuie 11.1 CIT 20.13330;

k (ze) ompenensiercst mo Tabmuie 11.2 CIT20.13330B 3aBUCHMOCTH OT BBICOTHI Ze,
¢ — adpoavHaMuYecKkuil kKodpduiueHT, npuaumaeM pasiasiM ¢ = 0,8 u ¢ = —0,5,
KaK JUIsl IPSMOYTOJBHOTO 37aHUsl B IUIAHE B COOTBETCTBUM C TaOmwmiei 12

npunoxenus 2 CII20.13330.

b.3.4. OnpenensieM HOPMAaTUBHOE 3HAYEHNE BETPOBOW HATPY3KHU:
a) Ha BIcOTE 20 M MpU 3HAYCHUSIX
—Wp = 0,23 kl1Ia;
—k (z¢) = 0,85 mo tabmure 11.2 CIT 20.13330
Wn =Wok (z¢) c = 0,23 - 0,85 (0,8 + 0,5) = 0,253 xI1a;

0) Ha BbicoTe 40 M MpU 3HAYEHUSIX
— Wy =0,23 klI1a;
—k(ze) =11

Wy =0,23 - 1,1 (0,8 +0,5) = 0,328 kl1a;
B) Ha BbicoTe 60 M IpH 3HAYEHHUSIX
—Wp = 0,23 kl1Ia;
—k(z) =13

wn =0,23-1,3 (0,8 +0,5) = 0,388 klla;
r) Ha BeIcoTe 80 M IIPU 3HAYCHUSIX
— Wy =0,23 klI1a;
—k(ze) =1,45

Wn = 0,23 - 1,45 (0,8 + 0,5) = 0,433 klIa;
b.3.5 OnpenensieM HOpMATUBHBIE 3HAYCHUS MYJIbCAIIMOHHON COCTABIISIONIEH IO

bopmyie
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W, = Wn & (Ze) Vv,
rae Wy, = 0,23 kl1a;
¢ (ze) npuHumaercs no tabmuue 11.4 CIT20.13330;

v— KO3(QOUIMEHT NPOCTPAHCTBEHHON KOPPENSINHU IyJbCalliu JIaBJICHUS BeETpa

(em. 11.1.11 CII 20.13330).

3nauenus ¢ (Ze) B 3aBucuMoctH ot h (2)

Bricora, z,, M | Koaddunuuent nynbcamuu, ¢
B
20 0,92
40 0,80
60 0,74
80 0,70

Jns omnpenenenus 3HaYeHUH KOA(DQPHUIIMEHTOB KOPPEIAIMU V HEOOXOAUMO B
Ka)KJOM KOHKPETHOM CiIydac MPHHUMATh 3aJaHHYIO B IIPOCKTE IIMPUHY (acana 31aHus b
(cm. puc. 11.2 11 CIT120.13330).

Jlns mpuMepoB pelIeHUs, KOTOpble OyAyT pacCMOTpPEHBI jdajee, MPUHHMAaeM
3HayeHue b =20 m (umHa Bacaaa B IIaHe).

Tab6muma 11.6 (CIT 20.13330) OyaeT BBITASAETH CIEIYIONUM 00pa3zoM

Koaddumment v npu y, M, paBHOM
20 40 60 80

20 0,76 0,73 0,70 0,68

p, M

a) [lynbcarmonHas cocrapisitonas Ha BeicoTe 20 M
w,=0,253-0,92-0,76 = 0,177 xIla;
0) [lynbcamonnas coctapisionias Ha BeicoTe 40 M
w,=0,328-0,8-0,73 = 0,192 klla;
B) [lynbcannonHas coctapistoias Ha Beicote 60 M
w,=0,388-0,74-0,7 =0,2 xlIa;
r) [lynbcarmonnas cocraistomnias Ha BeicoTe 80 M
w, =0,433-0,7 - 0,68 = 0,205 kIIa.
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b.3.6 Omnpenensiem pacyeTHble 3HAYEHUS BETPOBOM U MYyJIbCAIMOHHOM
COCTaBJISOLINX
W= (Wn + W,)- 14,
rae 1,4 — koapounuent Hagexxnoctu (cm. 11.1.12 CIT20.13330).
a) Ha BbIcoTe 20 M
w = (0,253 +0,177) - 1,4 = 0,602 kI1a;
0) Ha BeicoTe 40 M
w = (0,328 + 0,192) - 1,4 = 0,728 kIla;
B) Ha BbIcoTe 60 M
w = (0,388 + 0,20) - 1,4 = 0,823 kI1a;
r) Ha BbicoTe 80 M
w = (0,439 + 0,205) - 1,4 = 0,901 kITa.
[Tpumeuanne. B coorBerctBuu ¢ n. 11.2 CII 20.13330 B 10nOJHEHUE K JAHHOMY
pacyeTy Yy3JIbl KpPEIUICHHUS W DJIEMEHThl OTPa)XJACHHUS JOJDKHBI OBITh IMPOBEPEHBI Ha

ITUKOBBIC MOJOXKHUTENbHBIC (W.) U OTpUIaTeIbHBIC (W.) BO3JICHCTBUS BETPOBOM HArpy3KH

o ¢popmyse 11.10 CIT 20.13330.
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b.4. [TonGop ceueHuii 0 JHOCITOMHBIX HEHECYIITUX CTEH

b.4.1. BeiOop pacueTHBIX ceueHHil B cTeHe 0€3 MPOeMOB

| <3300
| . r- 8
( T | 1 T L T 1 T o 8* [
[ ] / Orops!
| | . 5 WapHUPHbIe
Onops! | | | = —_— /
80CIPUHUMaLUE | |
MOMEeHMm I l | 11 ? 8
T 1 | 2
2 | | l | l | . =
T T 1 » 7
| . ' 7
1 U | oo

4 200

=

¥
L

Pucynok b.4.1 — ®acan crensl 6e3 npoema

[[IupuHy rpy30BO# IJIOMIAIA PUHUMAIOT PABHOW PACCTOSIHUIO MEXKITY OMIOPAMMU.
Onopsl MOTYT OBITH BBITIOJHEHBI:

- BOCIIpPHMHUMAaroImumMun OHOpHI)II‘/JI MOMCHT

lMunoH
X/6 kapkaca |

250

B pt

. NepdoprpoBaHHbie
/cTanbHble aHkepa

CunuvkarHbli

r 1 ~ 7 Bnok

250"

/ 2
i p

75"%

Pucynok b.4.2 — Onopa, BoClipuHUMAIOIIAst ONMIOPHBIN MOMEHT
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- HC BOCITPUHUMAIOIIUMHA OHOpHBIﬁ MOMCHT.

[MvunoH
x/6 Kapkaca

250 :

- ._CranbHas, B Buge

/ wiBernrnepa oropa

CunukaTHbIn
T~ bnok

WA

i

250

S

e,

LH

Pucynok b.4.3 — Onopa, He BOCIIpUHHUMAIOIIAst ONIOPHBIN MOMEHT

10-12

Onopbl JOJKHBI OBITH PACCUMTAHBl HAa BOCIHPHUATUE OMOPHBIX PEAKUHUA OT
JEUCTBUS BETPOBOM HArpy3KHU HA IPUHATYIO IPY30BYIO ILUTOLIAb.

B BepxHeil yactu ¢pparMeHTa CTEHbI ONOPHI MOTYT OBITh TOJIBKO IIAPHUPHBIE, HE
BOCITPMHUMAIOIIE MOMEHTHBI, UM OTCYTCTBOBATh (IIAPHUPHBIMU WJIM B BUAE CBOOOIHOM
I'paHu) U HE IPENATCTBOBATh BO3MOKHOMY M3rHOY BBIIIEPACTIONOKEHHOTO MEPEKPHITHS.

BepxHue onopsl OJKHBI OBITh pacCUMTaHbl Ha BOCIPUSTHE OMOPHOM pEaKIUU
MIPUHATOW IPY30BOM IIOMIAAN. BIOKK TPOBEPSAIOTCS HA CMATHUE TIOJ OITIOPaMHU.

a) PacueTHoe cedeHHE KIAJKU IO TMEPEBA3AHHOMY CEUYEHHI0 NPUHUMAThH II0

ceyenuro 1-1
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Pucynok b.4.4 — PacueTHOoe ceueHUe KIaaKu

PacueTHbiii MOMeHT M, onpezensiem no popmyie
M2 = d2 -W - |2,

BeTrpoBas Harpy3ka W MOpPUHHUMAETCS B 3aBUCUMOCTH OT BBICOTHI PacCIOI0KEHUS
pacCYMTBHIBAEMOTO y4YacTKa CTCHBl Ha IMUPUHY pacueTHoro cedeHus 510 mm (B
paccMaTpUBaEMOM CIIydae).

[IpoBepka HecyIiel COCOOHOCTH MO TEPEBSI3aHHOMY CCUYCHHIO Ha PaCTsHKCHUE
MpHU U3TUOE BBIMOJHAETCS IO hopmyJie

M= (Ryp - W, + Ry - W) < My,
rae Ry mo pactBopy — mpunumats o tabsa. 11 CIT 15.13330.;

Ry mo 6;oky — npunumats o a6 12 CIT 15.13330.

[IpoBepka Hecyiiel CHOCOOHOCTH MO TEPEBSI3aHHOMY CEUEHHUIO Ha Cpe3 OT
IEUCTBH ONOPHOH peakuuu Q,

Q=Ry -F, + Ry -Fx = Qp,
rae Ry 1o pactBopy —  mpunumars passoi 0,12 - 0,7 = 0,084 mIla;

Ry, 1o 61oky — npunumath 1o tadm. 12 CIT 15.13330 nns Onoka MpPOEKTHOM
MapKHu.

0) PacueTrHoe cedeHHe KJIAJAKU MO HEMEPEBSI3AHHOMY CEYEHHIO MPUHUMAThH IO

CEUYEHHUIO 2-2.
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2-2
PacyemHoe cevyeHue

7.

y 1000 y
% A

h
I
| no
=250

¥ 1000 4

MoMeHT conpoTUBIEHUS MO KaMHIO (OJIOKY)

b- t2
6

W, =

MOMEHT CONPOTUBIIEHUS IO PACTBOPY

a-252
P76

Hecymas ciocodHOCTh mpoBepseTcs 1o GopmyiaM pa3faeiabHO s OJloKka U st

pacTBopa
M. =Rp -Wk < M
M, =Ry -W, <M, ' 00a ycJI0BUS JTOJKHBI ObITh BBITIOJHEHBI,
Ry, 1o 610Ky npuHumMars (o tabm. 12 CIT 15.13330);
R, 10 pacTBOpY npuHumaTts paHod 0,12 wmlla mo Tabn. 11, npumedanue 2

¢ noumxaromm kodpdunmrentom K = 0,7 CIT 15.13330.
ITpoBepka HecyIiel CIOCOOHOCTH Ha Cpe3 OT ACUCTBHA ONMOPHOH peakuuu Qp:
no 010ky Q = Ry -Fy < Q,.
no pacteopy Q = Ry -F, < Q.
rae Q,— pacyeTHoe 3HAYCHHWE, OmpeaensieMoe Kak JUisi  OJHOIPOJETHON  Oayku
C COOTBETCTBYIOIIMM 3aKpEIJICHUEM Ha Oropax.

[Ipy HEBBITIOJIHEHUU OJHOTO U3 YCIOBHUM CEYEHHE HE MMPOXOAUT Ha Cpe3.

b.4.2. Tunsl oniop 1 OCHOBHBIE MOJIOKEHUS X PACUETOB
Onopsel Toapa3aAeisatoTCs Ha:

- BOCIIPHUHHUMAarOomuce OHOpHBIﬁ MOMCHT,
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- HE BOCIIPMHUMAIOIIIME OMOPHBI MOMEHT.
a) Onopsl, pacCCYNTAHHBIE HA BOCIIPUATHE MOMEHTA.

B sTom ClIy4dac pacdCTy MNOMJICIKHUT KaXKJIbIM AHKCP Ha pacCTATHBAIOUICC YCHUIINC,

paBHOE pacueTHOMY MOMEHTY Ha OIOpe, JJICHHOMY Ha IUIeU0 BHYTPEHHEU naphl (a)

M
pP=—
a

P

000000 ==——
$ @
by

Q00000 —_— ;‘V;v.’

Ceuenne cranpHOrO (MepHOpPUPOBAHHOIO) aHKEpa IMPOBEPSETCS Ha OCEBOE
pacTsbkeHue oT cuiibl P. AHKepa KpelieHus K MIWIOHY MPOBEPSIIOTCA Ha BBIPBIB U3 OETOHA.

06) Omnopsl THIA «IIBEIJIEP» PACCUUTHIBAIOTCS HAa W3rMO OT JIeHCTBUA
nepepesbiBaromieit crtbl Q (ormopHas peaxius)

AHKepa paCCYUTHIBAIOTCS HA BBIPBIB OT CHJIBI

2b
N = Q
3a

Kﬂazu(a B MCCTC OIIMpPAaHUs Ha «IBEJIJICP» JOJDKHA OBITH IMPOBCPCHA HA CMATHC.

L I o

|
Pl

CunukatHblii 6rok

B |
Lo

-y ‘
|
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Bennuunbl PaCUYCTHBIX COHpOTI/IBJIeHI/Iﬁ KIIadKH JOJIDKHBI

OCHOBAaHUU UCHBITAaHUN (parMEeHTOB KJIAJAKKM Ha W3rHO 1O MEpEeBA3AHHOMY H

HEIEPEBA3AHHOMY CEUEHUSIM (CM. pas3zael 2).

OIpCACIIATECA Ha

HpI/I OTCYTCTBHUH YKA3aHHBIX HUCIIBITAHUU U PACUCTHBIX XaPAKTCPHUCTHUK B LICJIOM I10

KJIQJKe CIIeAyeT pPacuYeTHhIC XapaKTEPUCTUKU NpuHUMAaTh mo Tabmumam b.4-1 u b.4-2

OTACIBHO IJIA O0Ka u pacTBOpa.

PacuetHoe COIMPOTUBJICHUC KJIAJIKHU, W3rOTOBJICHHON U3 MOI[I/I(bI/IHI/IpOBaHHOFO

CHJINKAaTOOETOHA HE ClleyeT NpuHUMarh ¢ Ko3dduuuentom 0,7 B COOTBETCTBUU C TAOI.

11 CIT 15.13330.

Tabnuna b.4-1

Bua HanpskeHHOTO
COCTOsSAHHUA

O6o03HaueHHUA

PacuerHrie COIIPOTUBJICHUA R, MlIla , KIIaaAKH1 U3 CIIJIOIIHBIX
KaMHEH Ha HOEMCHTHO-HU3BCCTKOBBIX, HCMCHTHO-TJTIMHAHBIX U

N3BCCTKOBBIX PACTBOPAX OCCBOMY PACTAKCHUIO, PACTIKCHUIO TIPH

n3rube, cpe3y U TIIaBHBIM PACTATHBAIOIIUM HATIPSDKEHUSM TIPH
n3rubde Mpy pacuere CeUeHUN KIAAKH, MPOXOIAITNX MO
TOPU30HTAIBHBIM U BEPTUKAIBHBIM IIIBAM

IIPU MapKe pacTBOpa

50 u BeIIIE 25 10

IIPU TIPOYHOCTHU
pactBopa 0,2

A Ocegoe pacmsicenue

1 ITo HenepeBsI3aHHOMY
CEUEHHIO IS KIaJKH BCEX
BUJIOB (HOpMaJIbHOE
CIETIEHUE; PUCYHOK 1)

2 Ilo nepeBsi3aHHOMY CEYEHUIO
(pucyHoK 2):

a) IS KJIAJKU U3 KaMHeHl
NPaBUIIBHON (HOPMBI

0) uta OyTOBOH KIIaIKH

b Pacmsiocenue npu useube

3 Ilo HenepeBsI3aHHOMY
CEUEHHIO IS KIaJKH BCEX
BUJIOB U 110 KOCOH ITpade
(rmaBHBIE PACTATUBAONINE
HATPSDKEHUS TIPU U3TH0E)

4 Tlo nepeBA3aHHOMY CEYEHUIO
(pucynox 3):

a) JUIs KJIaJK1 U3 KaMHeH
NPaBUIIbHON (OPMBI

0) st 6yTOBOM KITaIKH

B Cpes

5 o HenepeBsI3aHHOMY
CEYEHUIO IS KIJIaJIKH BCEX
BUJIOB (KacaTelbHOe
CLICTIIICHHUE)

6 1o nepeBsi3aHHOMY CEYEHHIO
JUIs1 Oy TOBOM KITaIIKH

Rtb (Rtw)

0,08 0,05 0,038

0,16 0,11 | 0,05

0,12 0,08 0,04

0,12 0,08 0,04

0,25 0,16 0,08

0,18 0,12 0,06

0,16 0,11 0,05

0,24 0,16 0,08

0,01

0,02
0,02

0,02

0,04
0,03

0,02

0,04

0,005

0,01
0,01

0,01

0,02
0,015

0,01

0,02
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Ilpumevanus

1 PacuerHble CONPOTHMBIEHHUS OTHECEHBI II0 BCEMY CEUYEHHIO pa3pblBa WIM cpe3a  KIaJKy,
HEePIEeHANKYIISIPHOMY MM apajuleIbHOMY (IIPU cpe3e) HApaBJICHHIO YCHITHSL.

2 PacueTHbIE CONPOTHUBIICHUS KJIaKH, IPUBEICHHbIE B Ta0bnuue 11, cnenyer npuHuMars ¢ Ko3hhuuueHTamMu:

JUIS HeBUOPHPOBAHHOW KUPIHMYHOW KJIaJKH Ha KECTKHX IIEMEHTHBIX pacTBopax 0e3 00aBKHM TJIMHBI MU
n3sectd — 0,75;

JUI KTaJKH W3 TOJHOTENIOTO0 M ITyCTOTENIOTO CHIMKAaTHOTO Kuprmuia — 0,7, a W3 CHIMKAaTHOTO KHPIHYA,
M3TOTOBIICHHOTO C IPUMEHEHNEM MENKUX (0apXaHHBIX) IIECKOB — 0 3KCIEPUMEHTAIEHBIM JaHHBIM.

[Ipu pacuere Mo pacKpBITHIO TPeIIUH 1o popmyiie (33) pacueTHbIE CONMPOTHUBIICHUS PACTSHKEHHIO TIPH U3rHOe
R, 1u1st BceX BUIOB KIIaJKH CIIeAyeT MpUHUMATh 1o Tabnune 11 6e3 yuera K03 PHUIMEHTOB, yKa3aHHBIX B HACTOSILEM
NpUMEYaHUH.

3 IIpu OTHOIICHUH TITyOWHBI TIEPEBA3KH KUpIIYa (KaMHs) IPaBIIIHONW (DOPMBI K BBICOTE psAa KIaJKH MEHee
€IMHMIBl PACUETHBIC COINPOTUBIICHHA KIAIKH OCCBOMY PAaCTSDKEHHIO M PACTSDKCHUIO IPH M3rHOE IO NepeBs3aHHBIM
CCUCHUSAM IPUHUMAIOTCS PaBHBIMU BEIMYHHAM, yKa3aHHBIM B Tabmune 11, yMHOXCHHBIM Ha 3HAYCHUS] OTHOLICHUS
TITyOMHBI IEPEBA3KH K BBICOTE PAZA.

4 PacyeTHple CONPOTHUBICHHUS KIAaJKH M3 CHIMKATHBIX M OJOKOB Ha KJIEEBBIX COCTAaBaX U1 BCEX BHUJIOB
HaINPsKEHHOTO COCTOSHUSA, IPUBEACHHBIX B cTOOIE 1 Tabmune! 11, onpenemnsroTest Mo SKCIIepUMEHTaIbHBIM TaHHBIM.

[CIT 15.13330 Tabmauma 11]

HYHKT 3 MMpUMCYaHUA KaCaCTCA JAaHHBIX 110 IICPCBA3AHHOMY CCUCHUIO JJIA KIAaJAKH

C 3a110JIHCHUEM BCPTHUKAJIBHBIX IBOB PACTBOPOM.

Tabaumna b.4-2

Pacuernsie conpotuBienus R, MlIla, knagku u3 kupnuya U KaMHen
MIPaBUIBHOM (hOPMBI OCEBOMY PACTSKEHMIO, PACTSDKEHHIO NIPH U3rHbe, cpesy

BI/IJI U1 I'JIaBHBIM pAaCTATUBAIOIIUM HAIIPSXKCHUAM IIPU n3ruode IIpU pacu€Te KIIaAKn

HaIps>)KEHHOTO Obosna- IO MEPEBA3AHHOMY CCUCHUIO, IPOXOAAIICMY IO KUPIIUYY WJIN KaMHIO, ITPU
COCTOSAHUA HeHue MapkKe U3aciaud
200 150 100 75 50 35 25 15 10
1 OceBoe R 02| 02 |018 | 0,23 | 0,1 | 0,08 | 0,06 | 0,05 | 0,03
pacTspKeHue

2 PactsxeHne Rw (Rw) | 04 03 | 025 02 | 016 | 012 | 01 | 0,07 | 0,05
MpH U3ruode u
rJIaBHbIE
pacTAruBaroIue
HaIpsHKEHUSA
3 Cpes Rsq 1,0 0,8 0,65 | 0,55 0,4 0,3 0,2 0,14 | 0,09

IIpumeuanus

1 PacyeTHble CONPOTHBIEHUS OCEBOMY PACTSDKEHHIO R;, pacTskeHnio npu muirubde Ry u riIaBHBIM
pacTAruBaroOIIMM HaPsDKEHUIM Ry, OTHECEHBI KO BCEMY CEUSHHUIO pa3phiBa KJIA/IKH.

2 PacyeTHble CONPOTHUBIICHHSI CpE3y IO IEPEBA3aHHOMY CEUEHHIO Ryq OTHECEHBI TOJNBKO K IUIOMIAAN
CEUCHHUS KMPINYa WM KaMHs (TUIOIIA/IM CeUeHHs HETTO) 32 BHIYETOM IUIONIAJIM CEYSHHUS] BEPTUKAJILHBIX IIIBOB.

[CIT 15.13330 Tabnuna 12]
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b.4.4 — PacyeT HEHeCyIIeil MHOTOCTIOMHON CTEHBI
C OKOHHBIM ITPOEMOM

[Ipu pacuere MHOTOCIOMHBIX CTEH Ha BETPOBYIO Harpy3Ky CIlEIyeT CUMTaTh, YTO
Hapy>XHbIC CJIOM (OOJMIIOBOYHBIM KUPHUYHBIM WM IITYKATypPHBIM CJIOM) MEPENaroT BCIO
HAarpy3Ky Ha BHYTpPEeHHUU ciou. [Ipum 3TOM ycimoBum yrpomaercss pacueTHass cxema
nepeaayu Harpy3oK.

B pacuere npunsita mapka 6;10xa M 100, mapka pactBopa — M50 u Goree.

Pacdyer HaBeCHBIX CTEH C OKOHHBIMU MPOEMAaMH BBIMOJHSETCS IO CXEMe, B
KOTOPOU MPHHSTA OalouHas pa3peska creHbl (puc. b.4.4):

- KOHCOJIbHBIE CTEHBI, MPUMBIKAIOIINE K OKOHHOMY TIPOEMY;

- OZIHOIIPOJIETHBIE OAJKU Ha IByX OIOpax.

|
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Pacuemnas cxema 1-1
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q

CeyeHue banku 52x23cm

l|I|||||||l|¢N2

|
3 600 |

3100

b o

Pacuemnas cxema 2-2

g=w

I py

S| v 2 CeyeHue banku 100x23cm

S|

¥ 880 ¥

Pacuemnas cxema 3'3

LLLLLLTLT T TET] C;=1—'%-w+0,6-w

A

2110+ 250=2360

A

Pucynox b.4.5 — PacueTtHsie cxems 1o ceuenusm 1-1, 2-2, 3-3, 4-4

B pacderax npuHATO, 4TO (DAKTUYECKOE HAIPSIKEHUE B CEUEHHUU HE JOJDKHO
MPEBBINIATH KaK B MPOJIETE, TAK U HA OMOPE 3HAUCHUS
_ M
R= W <Ry =0,12 MIIa - 0,7 = 0,084 MIIa,
rie Ry = 0,12 MIla ana pactBopa M50 u 6onee no HenepeBsizaHHOMY ceueHuro (CII

15.13330, tabn. 11 k =0,7 ¢ yueTom npumMedanus 1. 2);

W= Pt _52-23
6

=4584cm® I ceuenns 1-1;

2
W= % =8816¢cm° U ceueHusd 2-2.

[Tpumeuanue. BricoTa mBa mpuHsTa 32 BHIYETOM 2 CM (HE3aIMOJHEHHBIC IIBHI 10
KpasiM pacTBOpa).
Pacnipenenenne BETpOBOM HArpy3Kd, JEUCTBYIOLIEW HA OKOHHBIM IIPOEM,

IMPOUCXOJUT B BEPTUKAIIBHOM HAIIPABJICHUHU 3a CUHCT IICPCAauu HATPY3KU CTBOPKAMH OKOH

Ha BerHIO}O U HNJKHIOIO 4aCTHU OKOHHOﬁ paMBI.
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Pacyer crmegyer HaymHATh C cedeHUs 3-3. YUHUTHIBasg, 4YTO TEPEMBIUKU
MPAKTUYECKH HCIONB3YIOT CTajdbHBIE (M3-32 TPYAHOCTH CMOHTHPOBATh COOpHBIC
&Kene300€TOHHBIC), HEOOXOMMO UX PACCUMTHIBATH HA BEPTUKAIBbHBIC (OT COOCTBEHHOTO

BeCa) U BETPOBbBIC HATPY3KHU.

Peakuuio oT BETpOBOM HArpy3ku CieAyeT yuyecThb MpHU pacdeTe mno cxeme 1-1, puc.

b.4.4.
N4
TV 9
A
(T o
] vy 0s |
q., 0,88 4., 29

Pucynox b.4.6 — Pacuet ygacTka crensl o cxeme 1-1

Ceuenue 0anku NpuHATO 52 X 23 cM.
Berposeie Harpy3ku =W - 0,52 =47,3 - 0,52 =24,59 xr/n. m = 0,246 kl1a.
Jlnst onpeienieHus: YUCICHHOTO 3HAYEHUsI COCPeIOTOUCHHOM cuiibl N; HE00X0aumMo

BBITIOJIHUTH COOp BETPOBBIX HATPY30K, JEHCTBYIONIUX HA TIEPEMBIUKY.

Cohop 6emposvix Hazpy30K, Oeticmayiowux Ha nepemviuxy (cxema 3-3, puc b.4.4).
Harpyska BeTpoBas, nepeiaBaeMas OT OKHa.

_ 16

0, w = 0,8-47,3=37,84 xr/m. M.

Harpy3ka Ha INIOCKOCTb CTEHBI BBIILE IEPEMBIUKH
J.=0,6-w=0,6-47,3=28,38 kr/nm. m
(mpunsito 0,62 — 0,02 = 0,6, rne 20 MM — 3a30p MEX1Yy CTEHOW U MEPEKPHITUEM).
CyMmmapHnas Harpy3ka Ha 1 mor. m:
Xq=0; + g, =37,85+ 28,38 = 66,23 kr/m.
OnopHas peakius OT JaHHOW Harpy3Ku

N; = 66,23 - % = 69,54 xr, e 2,1 — pa3mep OKHa.
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[ToncraBnsem N; B pacueTHyto cxemy 1-1 B mposet b-B.

q =24,59 |N1=69, 54

LTI
5 As
e M
D 1,6 106 4
OmnpenensieM onopubie peakiuu Ng 1 Np
Ng = M:50,57 KTC.
2,2

Ny =69,54 — 50,57 = 19,17 kr.
C yuerom paBHOMEepHO pacmpeneneHHor Harpy3ku Ny = 19,17 + 2459 - 11 =

43,76 Kr.

g
LLLLLEETTTTTT ) Ng
3
S
L 0.88 L

1 7

Pucynok b.4.7 — PacuetHast cxema KOHCOJIM cxeMbl 1-1
Ng = 43,76 kr,

rae q =47,3- 0,52 =24,59 kr/n. m.
OmnpenenseM pacueTHBIE MOMEHT Ha OTIOpe

|2 . 2
M, = q?+ N, -0,88= %+43,76-0,88:9,52+38,5:48,02KFM > 38,50 kr M.

JlomyCTUMBI MOMEHT
My;=0,84 - 4584 = 38,50 kr M,

52.23°

rme W= =4584cn®.

Yoeporcusarowuii momenm om cobcmeennozo eeca
Bec cronba knanku ceuennem 0,52 X 0,25 M, mmotHocthio D = 1800 KT/MC.
0,52-3,1-0,25-1,80=0,725 Tc.
VY nepxuBaroniuii MOMEHT OT COOCTBEHHOTO Beca
M=725-0,125=90,6 kr M.
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CyMMapHbIi yAep>KUBAIOIIMI MOMEHT C Y4€TOM MOMEHTA B 3aJI€JIKE

>M=90,6+38,5=129,12 xr m > 48,02 kr M.

Iposepra ceuenus 4-4 banku Ha nepepe3vl8arouVIo CULY

Pacuetnoe ceuenne — 52 x 23 cwm.
[TepepessiBaromas cmita Q = Ng = 43,76 krc.
[To maraeM Tabmuier 11 CIT 15.13330 pacdeTHOE COMPOTUBIICHUE CPE3Y PACTBOpA
M50 u 6onee cocraBnser R = 0,16 - 0,7 = 0,11 MIla.
[Tmomane cpesa
A=52-23=1196 cv’.
Hecymas cnocoOHOCT ceueHHst Ha Cpe3

Q=Ryq-A=11-1196 =1351,6 > 43,76 krc.

Pacuem eepxneui onopwl onsa cxemwul Hazpysku 1-1 Puc b.4.4

Peaknust Ha BepxHel onope Ng ¢ ydeToM paBHOMEPHO paclpeeisieMol Harpy3Ku
g = 24,59 Kr M coCTaBJIsIECT
N = 50,57 + 24,59 - 1,1 = 77,56 krc.
JlanHast Harpy3ka OyJeT BOCIIPUHUMATHCS ABYMs OTIOPAMH, YCTAaHOBJIEHHBIMU TO/T

NEPEKPBITUEM

Onope! 0n1a 6anku [Nepekpbimue
/\ CeyeHue 1-1 /

s—T g*’i_ii_

Harpy3ka, BoctippuHruMaemast 0JTHOW OIOpou

% =L’56 =38,78«krc.
2 2

Hecymas cnoco6HOCTh Gs10Ka nepreHauKyIsipHo mockocT crenbl 10 MlTa.

PacdetrHoe conpoTuBiacHNE 0J10Ka HA CMSITHE
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R., = % =5,0 MITa =50 krc/cn

Tpebyemast mI011a/1b OTMIOPHOM YaCTH 3aKJIaHOM JieTasu (YTOJIKH, CKOOKH)

A =38,78 : 50 = 0,77 cM>.

|

KoHCTpyKTHBHO MpuHUMaeM onopHyto yacTs mBesiepa 100 x 80 mm.
[IpoBepsieM HecylIylo CIOCOOHOCTH HIBE/UIepa Ha M3TUO OT JCUCTBUS OMOPHON

peakunu paBHOU 38,78 Krc mo Cleayrouen cxeme

[~ =1

N=38.78krc

100

2
MomeHT M =N -a, e a:§8,0+2:7,3 CM.

M =38,78.7,3=283 KI' CM.

MomeHT COIIPOTHUBJICHUS CCUCHMS IIPHU TOJIMHE MIBEJJICPA 4 Mmm

bh?> 8.042
w b _8-04

=0,21cm’.
6
HanpsixeHnue B ceueHuun

R=M _ 283 o ptirc/ont <2500 krc/ev.
W 21

[IpuHsATOE CeUeHHe MBEUIepa JOCTATOYHO MPH MPOBEPKE €r0 Ha U3THO.

IIpumep pacuema cxemoi 2-2

g=w

[T , =s7,¢

5
A3

le
7

0,88

3
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BeTrpoBas Harpyska st 1-ro BeTpoBOro paitona Ha Beicote 60 Mm.
w =q = 0,473 klla (47,3 krc/m?).

MoMmeHT B TOUKe A

12 . 2
M, = q?+ N, 1= 273088 a084.088=516kem < 70,52 kT M,
_ 16 _
rane N, = g > = 47,3 - 0,8 = 37,84 krc.

MoMmeHT, BOCTIpUHUMAEMbIi CEYeHHEM KJIaJKHU TI0 PacTBOPY
M =Ry - W=0,08 - 8816 = 705,28 xr M,
rae Ry -=0,12 - 0,7 = 0,08 MIla.
Crnenyer BBINIOJIHUTD PAacUeT CeUeHUs Mo OJIOKY .
Mapxka 6;10xka — M100.
Pactsokenne mpu u3rude Ry, = 0,25 MIla (o tabmuie 12 CIT 15.13330);
M =Ry -W;

w = bh* _100-23°
6

=8816¢cM°.

M=25-8816 = 22040 kr cm = 220,4 xr M > 64,8 KT M.

MoMmeHT, BOCTIpUHUMAEMbIH CEYEHHEM MO OJIOKY, OOJIbIIEe YeM BOCIIPUHUMAEMBIi
pacTBOpPOM, CIJIEIOBATEIbHO, JOMOJIHUTEIBHOW MPOBEPKH MPOYHOCTH IO OJIOKY He

TpeOyeTcs.
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IHpunoxenue B

TpCﬁOBaHI/Iﬂ K OTHECTOMKOCTH CTE€H, BO3BOAUMDBIX C IPUMECHCHHUEM KJIATOYHBIX

CHJINKATHBIX I/I3Ile.]'llflﬁ n3 MOI[l/I(l)H]_[HpOBaHHOFO CHJIMKATO00eTOHA

TpebGoBanusi OTHECTOMKOCTH M TMOKapHOW 0€30MacHOCTH K KOHCTPYKIIMSIM CTEH H
NEPEeropoJIOK 3/1aHUi, BO3BOJAMMBIX, B T.4. C MPUMEHEHHUEM KJIQJOYHBIX CTEHOBBIX
u3JIennid, mpuBeaeHsl B Tabm. 21 u 22 ®denepanbHoro 3akoHa ot 22 utois 2008 r. Ne 123-
@3 «TexHnueckui periaMeHT 0 TpeOOBaHUAX MOKapHOU Oe30MacHOCTU» U B Ta0MI. 4 u 5
CHulI 21-01-97* «Iloxapnast 6€301aCHOCTh 3/TaHUN U COOPYKEHUID.

B 1aHHOM TMpUIOXKEHWHM TPHUBEACHBI 3HAYEHUS NPEIEJOB OTHECTOMKOCTH
KOHCTPYKIUH CTEH, MEPEropoAOK M KOJIOHH, BO3BOJUMBIX C MPUMEHEHHUEM KIIaJJOUYHBIX
CTEHOBBIX M3JEINN U3 MOAU(PUIIMPOBAHHOTO CHIIMKATOOETOHA C MyCTOTHOCTHIO 710 29% B
3aBUCUMOCTH OT IUIOTHOCTU M MPOYHOCTH CTEHOBBIX M3IEIHA U3 MOAUPHUIIMPOBAHHOTO
CHWJIMKaTOOETOHA, TOJIUHBI, MYCTOTHOCTH, 3HAUEHUN BO3ACUCTBYIOUIMX HArpy30K H
AKCLIEHTPUCUTETA UX MPUIIOKEHHUS, BUJIA U MEXAHUYECKUX XAPAKTEPUCTUK PACTBOPOB IS
KJIa/IK1, HaJIMYUs WIK OTCYTCTBUS 3alIUTHON OTAENKH (IITYKATypKH).

Hecymme  KOHCTpyKUMM — KJIaJAKM M3  KUpIOM4a, KaMHs, OJIOKOB H
MEePEropoI0YHbIX IJIUT, U3FOTOBJIEHHBIX M3 MOJAU(PUIIMPOBAHHOIO CUJIHMKATOOETOHA,
JOJKHBI OBITH 3aIPOEKTUPOBAHBI U BO3BEJIEHBI TaKUM 00pa3oM, 4TOObI OHU COXPaHSIIU
HECYIIYIO CIIOCOOHOCTh B TEYEHUE COOTBETCTBYIOIIECH MPOAOKUTEIBHOCTH BO3EHCTBUS
no>xkapa.

B Poccuiickori ®enepanui B COOTBETCTBUM C JEUCTBYIOIIMMH HOPMATHBHBIMHU
JOKYMEHTaMU Tpeiesibl OTHECTOMKOCTH CTPOUTEIBHBIX KOHCTPYKUUN XapaKTEepPU3YHOTCS
CJIEYIOIIMMU OCHOBHBIMH BHJIaMU TPEJEIbHBIX COCTOSHUM:

- ToTepsl Hecyllel CHOCOOHOCTH BCIEACTBUE OOPYHICHUS KOHCTPYKLUUU WM
BO3HHKHOBEHUS MPeIeIbHBIX Aedopmartuii (kputepuii R);

- IOTeps UEJIOCTHOCTHU B pe3yibTare 00pa30BaHUs B KOHCTPYKIIMH CKBO3HBIX
TPEIIMH WU OTBEPCTUM, Yepe3 KOTOPbIE HA HEOOOTPEBAEMYIO TOBEPXHOCTh TPOHUKAIOT

MPOAYKTHI TOPeHUs Uiy 1ams (kputepuii E);
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- TIOTEpsI TEIUION30JINPYIOLIEH CIIOCOOHOCTH BCIIEACTBUE MOBBIIICHUS TEMIIEPATYPhI
Ha HeoOOTrpeBaeMoil TMOBEPXHOCTH KOHCTPYKIUH [0 TMPEAENbHBIX Ui JaHHOU
KOHCTPYKIIMY 3HA4YeHUH (kputepwuii 1).

B 3aBucumocTH OT (YHKIMOHAIBHOIO HA3HAYEHUs] KOHCTPYKIMUM Mpeaenbl

OTHECTOMKOCTY KOHCTPYKIIMM MOTYT OLIEHUBATHCSA 10 CIAEAYIOIIUM KPUTEPHUSIM:

- TOJIBKO IO HECYIeH CLIOCOOHOCTH Kputepuii R;
- TOJIBKO IO LIEJIOCTHOCTH kputepuii E;
- 110 UEJIOCTHOCTH U TEIUIOU30JIMPYIOLENH CIOCOOHOCTH kputepuu El;

- [10 HECYIIIEH CIIOCOOHOCTH, LIEIOCTHOCTH U TETION30JIMPYIOLIEH

CIIOCOOHOCTH kputepuu REI.

YucneHHple 3HAYEHUS KPUTEPUEB OLIEHKH YCTAHABIMBAIOTCS JEHCTBYIOIIMMU
CTPOUTENbHBIMA HOpMaMu (HOpMaTUBHBIE TpPeOOBaHMS) WM, B OOOCHOBAHHBIX CITydasix,
ONPENEIAIOTCA HAa OCHOBE JIaHHBIX, MOJYYEHHBIX ITyTEM PACUYETOB AUHAMUKHU Pa3BUTHS
noXkapa, a TakKe IO pe3ylbTaTaM »SKCIEPUMEHTAIBHBIX HCHBITAHUN (HparMeHTOB
KOHCTPYKIMH C Y4E€TOM SKBUBAJICHTHOM IPOJOJIKUTEIIBHOCTH I10Kapa.

B cootBercTBHM ¢ AercTBYOIMME B Pocculickoit @enepanuy MpoTUBOIIOKAPHBIMU
TpeOOBaHUSIMHU CTPOUTENbHBIE KOHCTPYKLIMH JOJKHBI COOTBETCTBOBAThH OIPENIEICHHBIM
TpeOOBAHMSIM IO OTHECTOMKOCTHU U MOKAPHOM OMAaCHOCTH.

[loxapHass ONACHOCTb CTPOMTEIBHBIX KOHCTPYKLMU XapaKTEpU3yeTCs KIacCamu
IIOKapHOW OINACHOCTH.

Kiacc mokapHOW ONacHOCTHM KOHCTPYKIMM, BO3BOAUMBIX U3 CHJIMKATHBIX
KJIaJI0YHbIX M3JeIUi (KUpnuya, KaMHs, OJOKOB U MEPEropoJOYHBIX IUINT) MO KPUTEPUSIM
ouenku ['OCT 30403 coorsercTByeT KO.

[Ipenen OrHECTOMKOCTH KOHCTPYKIIMA W3 CHJIMKATHBIX KJIAJOYHBIX H3IEIINI
3aBUCHT:

- OT GOpMBI TyCTOT, MPOLEHTA MyCTOTHOCTH, TUIIA IPUMEHSEMbIX PACTBOPOB;

- BEJMYMHBI HArpy3kd M HECyllell CHOCOOHOCTH CTEHbI, TMOKOCTH CTEHBI,
DKCLEHTPUCUTETA IPUJIOKEHUS HArpy3KH, IUIOTHOCTH KaMHsl, KOHCTPYKLUMHU CTEHBI,

OTACJIKH ITOBCPXHOCTH.
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KOHcmpmeueHble mp€50661Hu}Z K cmeHAaM, 6036€0EHHbIM
U3 KIAOOYHBIX CUTUKAMHBIX U30€TULL

1. Tlpu 0pPOEKTUPOBAHUM 3JAHUNA MEPEKPHITUS WM TOKPBITUS  JTOJKHBI
WCTIONB30BaThCA JUIsl OOECIEUEHUs] YCTOMYMBOCTH, €CJIM YCTOMYMBOCTH CTEHBI HE
oOecrieuynBaeTcsl IPYruMU KOHCTPYKTUBHBIMHU 3JIEMEHTaMHU, HarpuMmep: KOHTpdopcaMu
WJIU CIICHIMAIBHBIMU CBSA3SIMH.

2. ConpsixeHUsT MEXAY CTEHaMU U JPYTUMU OTHECTOMKUMHU OTPaKIAIOIINMU
AJIeMEHTaMH, JOJKHBI OBITh 3alpOEKTHUPOBAHBI W BBINOJIHEHBl TaK, 4YTOOBI ObLiIa
obecrnieyeHa Tpedyemasi OTHECTOMKOCTh CTEH.

3. [lpm HanMuuu NPOTHUBOMOKAPHOM TEIUIOM3ONAIMU TpeOyeTcss yCTPONCTBO
MOJABWKHBIX CTBIKOB, B KOTOPBIX HEOOXOIMMO TMpeaycMaTpuBaTh Marepuaibl Ha
MUHEPAIBHOU OCHOBE ¢ TemmepaTypoi miasienus: He MeHee 1000 °C. JIroOble coenuHeHus
JIOJKHBI OBITh HAJIKHO YIUIOTHEHBI TaK, YTOOBI IIPH MOJBUYKKAX CTEHBI OHU HE BIIMSIIN Ha
OTHECTOMKOCTh. [Ipu HCMONB30BaHUMU APYTUX MATEPUAIOB TPeOyeTcs MPOBEIICHUE

HCIIbITAaHUHN I IIOATBCPKACHUA COOTBCTCTBUSA CThIKA KPUTCPUAM Ewnl.

Huwu u omeepcmust 0ns npoxknaoku KOMMYHUKAYULL

[Ipn npoeKTHpOBaHUHU 3IAHUA U3 KIAJOYHBIX CUJIMKATHBIX U3IEIHA HEOOXOIUMO
YUUTBIBATh CIEAYIOUINE TPEOOBAaHUS AJIs MPOKIIAIKHA KOMMYHHUKAIIMNA:

1. B HeHecylmUMX CTeHaX Ha YYacTKaX yCTPOMCTBA BEPTHKAJIbHBIX HUII M KaHAJIOB
OCTaTOYHasl TOJIIIMHA CTEHbI, BKIIOYasg OTIENKY M IITYKaTypKy, MOBBIILIAIOIIYIO
OTHECTOMKOCTh KJIAJIKH, JIOJDKHA COCTaBIISATh HE MeHee 2/3 oT TpebyeMol MUHUMAaIbHON
TOJILIMHBI CTEHBI IO MPOTUBOMOXKAPHBIM TPEOOBAHUM, HO HE MeHee 60 MM.

2. 'opu30HTaJIbHBIE U HAKJIIOHHBIE HUIIU U KaHAJbl B HEHECYIUX CTEHAX JOJIKHBI
OBITH 3alPOCKTUPOBAHBI M BBIMOJHEHBI TaK, YTOOBI OCTAaBIIAsICSl YaCTh CTEHbI COCTaBUJIA
HE MeHee 5/6 0T MUHMMAaJIbHOW TOJILMHBI CTEHBI, BKIIIOYask OTACIIKY, TPOCKTUPYEMYIO JIJIs
MOBBIIIEHUS] OTHECTOMKOCTM CTeHbl. He jgomyckaercs 10  IMPOTHUBOIOXKApHBIM
TpeOOBAHMSIM pacroiaratb rOPU30OHTAIbHBIE U HAKJIOHHBbIC HUIIM U KaHAIbl B CpelHEN
TPETU BBICOTHI CTeHbI. VX mupuHa He no/kHa ObITh OoJiee YABOCHHON MUHHMAaJIbHOM
TpeOyeMOi TOJIIMHBI CTEHbl BKJIOYAs OTHAEIKY, BBIMOJHIEMYIO [JJsi MOBBIIICHUS

OTHECTOUKOCTH.
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3. Tonmmua knaaku hg, obecneunBaromas npeaes OrHECTOMKOCTH, MOXKET OBITh
npuHiaTa o Tabmunam B1+B5 11 KOHKpETHOro TUma CT€H C Y4eTOM JEHCTBYIOIIUX

Harpy3oK, BH/1a KJIaJJOYHOI'O PACTBOPA U KOHCTPYKTHUBHBIX OCOOEHHOCTEN KaMHS.

Yempoticmeo ocnezawummoti 061uyosxku

HexoTopeie TUIIBI HAPYKHBIX CTEH M3 MYCTOTEIBIX KIJIAJIOYHBIX U3ACIUN, a TAKKE
CTEH U3 00JIErYeHHON KUPIUYHOU KIaAKU € YPPEKTUBHBIM YTEIUIUTEIEM, METALITUYECKUE
KOHCTPYKIIMU U JAp. TPeOYIOT IMOBBIIICHUS OTHECTOMKOCTH. JlJis MOBBIIIEHUS Tpenena
OTHECTOMKOCTH CTPOMUTEIBHBIX KOHCTPYKLIHUM I[IHPOKO HWCHOJIB3YIOTCA CHJIMKATHBIC
KJIQJI0OYHBIE U3/IENHSI B BUE OOJIMIIOBKM KOHCTPYKTUBHBIX 2JIEMEHTOB.

Kupnuunsie 00JUIIOBKYA TPUMEHSIOT JIJIs1 3alIUThl BEPTUKAIBLHO PACIIOI0KEHHBIX
AJIEMEHTOB CTAJIBHOTO KapKaca (KOJIOHH, CTOEK).

st ycTpolicTBa OTHE3AIIUTHOW OOJUIIOBKM TMPUMEHSIOT KUPINHY W KaMHU
CUJIMKATHBIC MPU COOIIOJICHUM CJICTYIOIINX TPEOOBAHUIA:

- MapKa KUpIu4a J0JbKHA ObITh HEe HUke M75;

- MapKa IE€MEHT-TIECYaHOTO pacTBopa He Huxke M50;

- YCTPOMCTBO OTHE3AIUTHON OOIUIIOBKM M3 IMyCTOTEJIOr0 KUPIHUYA JOMYCKaeTCs
npu TOJMHE KiIaaku He meHee 120 mm. ['opu3oHTanbHbIE U BEPTUKAIBHBIE BBl KIAJKH
OTHE3aIUTHOM OOJUIOBKH CIEAYET TUIATENbHO 3aMOJIHATH PACTBOPOM C IMOCIEAYIOIIEH
pa3fenKkol HMX C pacCIIMBKOM CHapyXu. TOJIIMHA BEPTHUKAJIBHBIX IIBOB HE JIOJKHA
npeBbimath 10 Mm;

- IIpYM NPUMBIKAHUU KOJOHH K CT€HaM I HAJEKHOTO COCIMHEHUS] KUPIUYHOU
KJIQJKA OTHE3AIIUTHOM OOJIMIIOBKH, a TaKXe IS OOECIeYeHUs TepPMETH3AIUU MEXKIY
CTEHOM M OOJIMIIOBKOW B CTEHAX YCTAHABIMBAIOT aHKEPHI U apMaTypy KUPIMUYHOUN KIaJKU
MIPUBApPUBAIONUT K aHKEPAM;

- TOPU3OHTAJBHBIE W BEPTUKAJIBHBIC BBl B MECTaX CONPSHKCHUN KUPHUYHOU
KIQJKA C JPYTUMH KOHCTPYKUHUSIMUA JIOJKHBI TOJHOCTBIO 3aIlOJHATHCA PAacCTBOPOM C
PAaCIIMBKOM IIBOB 3aI10IJIULIO.

[Ipn BO3BeIEHWM KHUPIUYHOM KJIQJKH OTHE3AIMUTHONW OOJUIOBKU W TIpU €€
AKCIUTyaTallMy HE JIOMYyCKAETCsl YCTPONUCTBO B HEW OTBEPCTUM, OOPO3/I, HUII U KPETUICHUS

o0oOpyZI0BaHUsl, HE TPEIYCMOTPEHHBIX TPOeKTOM. Ilpw orHe3ammTHONW OOJIHUIIOBKE
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KUPIUYHOM KJIaJKOM He TpeOyeTcsl NOMOJHUTENBHBIX padoT Mo omTyKaTypuBaHuio. [Ipu
HEOOXOJUMOCTH BIIOJIHEHUSI OTIEIOYHBIX INTYKaTYpHBIX pabOT KHUPIMUYHYIO KIAIKY
BBIIIOJIHSIIOT BIYCTOUIOBKY C INIYOMHOM HE3allOJHEHHOIO IBa C JIMIIEBOM CTOPOHBI HE
6omee 10 Mm.

B Ttabmuumax B1+B5 yka3anbel TpeOOBaHHMS K MUHUMAaJIbHOW TOJILIMHE U JIJIMHE
(Tabn. B4) Hecymux 1 HEHECYIIUX CTEH Ui Pa3IMyYHBIX IPEJEIOB OTHECTOUKOCTH.

Hcnonp30BaHue TaOMUYHBIX JaHHBIX MOXKET INPUMEHSTHCS TOJBKO MJI CTEH,
COOTBETCTBYIOIIUX TPEOOBAaHUSAM JAHHOIO MOCOOMS Kak IO TUILy CTE€HbI, TaK U IO €€
(PYHKIIMOHAJIbHOMY Ha3HAUYEHUIO (HEHECYIINE, HECYIIUE).

TomumHa cTeH, yka3aHHas B Tabmuue Bl namg HeHecymux Kiaaok, T.e. IS
KJIaJIOK, KJacCU(UUUPYEMBIX MO MpeaesbHbIM cocTosiHuAM El, mpuMeHnMa TONbKO st

CTCH, UMCIOIIUX OTHOIICHHC BBICOTHI K TOJIIMWHE PABHOC HUJIN MCHCC 40 (9 CM 1 6OHGC).

Tabnuua Bl — MuHuManbHas TONIKMHA KJIAJKA HEHECYIIUX OTPaXXAatolIX CTEH,

BO3BOJHUMBIX M3 CHJIMKAaTHBIX I/IBI[GJ'II/Iﬁ (I_IGJIOCTHOCTB " TCINIOU3O0JINPYIOIIUC CBOMCTBA —

El)
XapakTepucTuka IIpenenbl OrHECTOUKOCTH, tfi g, MUHYTBI
MaTepHUaJIOB;
Ry, H/wn’ 30 45 60 90 120 180 240

3
0, KI/M
ct, %
PactBop: neMeHTHO-IIecHaHbIi
= 600+2400
MunyMMabLHas TOJNIMHA CII0S CTEHEI, hy, MM
-1 | Bes mryrarypru 70 7090 7090 100 100+140 | 140170 | 140+200

B1-2 | Co mryxarypxoid 50 70 70 90 90+140 140 170
PactBop: 1151 TOHKOIIOBHOM KJIQAKH
= 600+2400
Bl-1 Bes wryKaTypKu 70 7090 7090 100 100+140 140+170 | 140+200
B1-2 | Co wrykaryproit 50 70 70 100 100+140 140 170
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Tabnuna B2 — MuHuManbHas TOJIIMHA KJIAJKH HECYIIUX OTPaXkAaloIIUX OJHOCIONHBIX

CTCH, BO3BOANMBIX W3 CUJIIMKATHBIX I/IBI[eJ'II/Iﬁ (Hecymaﬂ H TCIJIOU30JIMPYIo1Iasi

CIOCOOHOCTH, IesocTHOCTh — REI)

XapaKkTepucTuka IIpeneisl OrHECTOUKOCTH, tfi g, MUHYTBI
MaTepHaJOB:
2
Ri, Hivm 30 45 60 90 120 180 240
O, KT/M
ct, %
PactBOp: IeMeHTHO-TIeCYaHbI I
R, = 1275, p = 1700+2400
1 2 3 4 | 5 | 6 | 7 | 8 9
a=0,61+1,0 MuHMMAaIbLHAS TOJIIMHA CIIOS CTEHEI, Ny, MM
B2-1 | 6e3 nrryxarypian 90 9 90 100 100+170 170 140+190
B2-2 | «=061-1.0 90 90 90 90100 | 100+140 170 140+190
CO LUTYKATYpKOH
a<06 90 90 90 100 100+170 170 140+190
B2-3 | 6e3 mrykarypku
a<06 90 90 90 90100 | 100+140 170 140+190
B2-4 | ¢o LITYKaTypKOH
PacTBOp 111 TOHKOLIOBHOM KJIAJKU
R, = 12+15, p = 1700+2400
a=0,61+1,0 90 90 90 100 100+170 170 140+190
B2-5 | 6e3 mrykarypku
o =0,61+1,0 90 90 90 90100 | 100+140 170 140+190
B2-6 | co LITYKaTypKOH
a <06 90 90 90 100 100+10 170 140+190
B2-7 | 6e3 mrykarypxu
a <06 90 90 90 90100 | 100+140 170 140+190
B2-8 | co HITYKaTypKO’
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[Mponomxenne Tadbmuisl B2

1] 2 [ 3 [ 4 | 5 ]

PactBOp: HeMeHTHO-TIeCHaHbII
R, = 12+75, p =1400+2400

B2-9 | @=0.61510 | 90.900 | 90+100 | 90+100 100 140200 | 190+240 | 190+240
0e3 mTyKaTypKu
B2-10 | @=0.611.0 1 95.100 | 90100 | 90100 | 90+100 140 170190 140
CO LUTYKATYpKOH
B2-11 a<06 90100 | 90100 | 90+100 100 120+40 | 170200 | 190+200
0e3 MTyKaTypKH
B2-12 <06 | 90+100 | 90+100 | 90+100 100 100 140 140
CO LUTYKATYpKOH
PactBOp 1151 TOHKOIIOBHON KJIAJKU
R, = 12275, p = 1400+2400
B2-13 | @=0.61+1.0 1 95.100 | 90100 | 90+100 100 140200 | 190+240 | 190+240
0e3 MTyKaTypKu
B2-14 | @=0.611.0 1 90100 | 90+100 | 90100 | 90+100 140 170+190 140
CO IITyKaTypKoit
B2-15 a<06 90-100 | 90100 | 90-100 100 120+40 | 170200 | 190+200
6e3 MTyKaTypKu
B2-16 a<0,6 . ) .
© | 90+100 | 90+100 | 90+100 100 100 140 140
CO LUTYKATYpKOH
I'pynma 2
PacTBOp IEMEHTHO-TIECUaHBIH
R, = 635, p = 700+1600
B2-17 | @=0,61+10 100 100 100 100+140 200 240 -
0e3 MTyKaTypKu
a=0,61+1,0 | 199 100 100 100 170 190 -
B2-18 | ¢o mrykaTypkoii
B2-19 a<06 100 100 100 100 140 200 -
0e3 MTyKaTypKu
a<0,6 100 100 100 100 100 140 -
B2-20 | co wrykaTypkoii
PactBOp: 11151 TOHKOILIOBHOM KJIaJ KU
R, = 635, p = 700+1600
B2-21 | @=0,61+10 100 100 100 100+140 200 240 -
6e3 mTyKaTypKu
a=0,61+1,0 | 199 100 100 100 170 190 -
B2-22 | co mrykarypxoit
B2-23 a<06 100 100 100 100 140 200 -
0e3 MTyKaTypKH
a<06 | 00 100 100 100 100 140 -
B2-24 | ¢o wrrykaTypkoit
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Tabnuna B3 — MuHuManbHas TOJIMHA KJIAJIKH HEOTPAXKIAFOIINX HECYIIIUX

OJTHOCIIOMHBIX cTeH jumuHoi 6osee 1 M (I > 1m) (Hecymas ciocodHOCTh— R)

XapakTepHucTUKa ITpenensl OTHECTOUKOCTH, tfi 4, MUHYTBI

MaTepHaJoB:

Ry, H/mm?

o, kr/M® 30 45 60 90 120 180 240
ct, %

PactBop: neMeHTHO-TIeCHaHbIN
Ry, = 15+75, p =1700+2400

1 2 3 | 4 [ 5 [ 6 [ 7 [ 8 | 9
a=0,61+1,0 MuHMMaNbHas TONIIMHA CII0S CTEHEI, he, MM

B3-1 | Ges mrykarypku 100 100 100 100+140 200 240 -

B3-2 | @=061+10 100 100 100 100 170 190 ;

CO IITYKATYPKOH

B3-3 a<06 100 100 100 100+140 170 200 ;
6e3 MTyKaTypKu

B3-4 <06 | 409 100 100 100 170 170 -
CO IUTYKaTYpKOi

PactBOp 1151 TOHKOIIOBHOW KJIAJKU
R, = 15+75, p =1700+2400

B35 |  =0.61+10 100 100 100 100+140 200 240 -
0e3 MTyKaTypKu
B.g | 0061710 g 100 100 100 170 190 -
CO IUTYKaTYpKO#
a<06 100 100 100 100+140 170 200 -
B3-7 | 6e3 mrykarypku
B3-8 as06 | 00 100 100 100 170 170 -
CO MITYKAaTypKO#
I'pymma 1
PacTBOp: IEMEHTHO-TIeCUaHbIi
R, = 12+75, p = 1400+2400
B39 | @~ 0.61+10 100 100 100 140 200 240 -
6e3 mTyKaTypKu
a=0,61+1,0 100 100 100 100 170 190 -
B3-10 | co mTyKaTypkou
B3-11 a<0,6 100 100 100 100140 170 200 -
0e3 MTyKaTypKu
B3-12 a<06 | 100 100 100 100 100 170 -
CO IITYKaTYpPKO#
PacTBOp 117151 TOHKOIIOBHOM KJIaJIKU
R, = 12+75, p = 1400+2400
B3.13 | @~ 061710 100 | 100 100 100+140 200 240 ;
0e3 mTyKaTypKu
B3aa | 27061510 1 g9 100 100 100 170 190 -
CO IUTYKaTYpKOH
B3-15 a<06 100 100 100 100-140 170 200 ;
6e3 mTyKaTypKu
B3-16 a<06 | 100 100 100 100 100 170 ;
CO IUTYKaTYpKOH




[Mponomxenne Tadbnuibsl B3

1] 2 | 3 4 5 | 6 7 8
I'pynna 2

PacTBOp: IIEeMEHTHO-TIECUaHBIN

R, = 6+35, p = 700+1600

B3.7 | &= 06110 100 100 100 140 200 240
0e3 ITyKaTypKH

B3-18 | 2= 0.611.0 | 149 100 100 100 170 200
CO IITYKaTYpPKO#

B3-19 a<06 100 100 100 140 170 200
0e3 mMTyKaTypKu

B3-20 as<06 | 100 100 100 100 100 170
CO IUTYKaTYpKOM

PacTBOp: 171 TOHKOIIOBHOM KJIaaKu

R, = 6+35, p = 700+1600

B3y | @~ 0.61710 100 100 100 140 200 240
0e3 MTyKaTypKu

B3-22 | @=0.61xL0 1 409 100 100 100 170 200
CO IITYKaTYPKO#

B3-21 a<06 100 100 100 140 170 200
6e3 MTyKaTypKu

B3-22 a<06 | 400 100 100 100 100 170
CO IITYKATYPKO#
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Tabnauna B4 — MunumanbHas JJIMHA HEOTPaXKAAOIIUX HECYIIMX OHOCIOMHBIX CTEH

mHoM < 1,0 M o kpuTepuio Hecyel cnocoonoct R

XapakTepucTuka Matepuaios: | Tommmuza IIpenensr orHeCTOMKOCTH, R, MUHYTHI

Ry, H/Mm? CTEHEI

p, xo/m’ (Mm) 30 45 60 90 120 180 240
ct, %

PactBOp: IeMEeHTHO-TIeCYaHbI I
R; = 6+35, p =700+1600

B4-1 @=0.6171.0 100 490 630 630 990 1000 1000 1000
0e3 MITyKaTypKH

B4-2 a=0,61+1,0 o 365 490 490 730 990 - -
CO IUTYKaTYpKOH

B4-3 a=0,61-1,0 140 365 490 490 730 990 1000 1000
0e3 MTyKaTypKu

B4-4 a=0,61+1,0 300 365 365 630 730 - -
CO IUTYKaTYpKOH

B4-5 a=0,61-1,0 150 365 490 490 730 990 1000 1000
0e3 MTyKaTypKu

B4-6 a=0,61+1,0 300 365 365 630 730 - -
CO LUTYKATYPKOH

B4-7 a=0,61-1,0 170 240 240 240 300 300 490 -
0e3 MTyKaTypKu

B4-8 a=0,61-1,0 240 240 240 240 240 300 -
CO IUTYKaTYPKO#H

B4-9 a=0,61-1,0 200 240 240 240 300 300 490 -
6e3 MTyKaTypKu

B4-10 a=0,61-1,0 240 240 240 240 240 300 -
CO IUTYKaTYPKO#H

B4-11 a=0,61+1,0 240 170 170 170 240 240 365 -
6e3 MTyKaTypKu

B4-12 a= 0,61+1,0 - - - 170 170 - -
CO IITYKaTYPKO#

B4-13 a=0,61+1,0 300 170 170 170 170 170 300 -
6e3 MTyKaTypKu

B4-14 a=0,61+1,0 - - - - - 200 -
CO IITYKaTYPKO#

B4-15 a=0,61+1,0 365 - 170 170 170 170 240 -
6e3 MTyKaTypKu

B4-16 a=0,61+1,0 100 - - - - - -
CO IITYKaTYpPKO#

B4-17 a<0,6 100 365 490 490 730 1000 1000 -
6e3 MTyKaTypKu

B4-18 a<0,6 300 365 365 615 990 - -
CO IITYKaTYPKO#

B4-19 a<0,6 140 300 300 300 615 730 990 -
6e3 mTyKaTypKon

B4-20 a<0,6 240 300 300 490 615 730 -
CO IITYKaTYPKO#

B4-21 a<0,6 150 300 300 300 615 730 990 -
0e3 MTyKaTypKu

B4-22 a<0,6 240 300 300 490 615 730 -
CO IITYKaTYPKO#

B4-23 a<0,6 170 240 240 240 240 240 365 -
6e3 mTyKaTypKon

B4-24 a<0,6 240 240 240 240 240 365 -
CO IITYKaTYPKO#




[Iponomxenne Tadbnuibsl B4

B4-25 a<0,6 200 240 240 240 240 240 365
0e3 MTyKaTypKu

B4-26 a<0,6 240 240 240 240 240 365
CO ITYKAaTYpKOH

B4-27 a<0,6 240 170 170 170 170 170 300
6e3 mryKaTypKon

B4-28 a<06 ; ] ] ] ] ]
CO ITYKAaTYpKOH

B4-29 a<0,6 300 170 170 170 170 170 240
0e3 MTyKaTypKu

B4-30 a<06 ; ; ; ; ) )
CO IITYKATYPKOH

B4-31 a<0,6 365 170 170 170 170 170 170
6e3 mryKaTypKon

B4-32 a<06 ; ] ] ] ] ]

CO IITYKATYPKOH
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Tabnuma B5 — MunuManbHas TOJIMHA KaXXI0TO CJIOS OTPKIAFOIINX HECYIIIUX
MyCTOTENBIX CTEH MPU OAHOCIOMHOM HAPYKHOM CJI0€ (KpUTEpHil: HecylIas u

TETUIOM30JISIIIMOHHAS CTIOCOOHOCTD )

XapakTepucTuka [Ipenensl oruecTOMKOCTH, 15 g, MUHYTBI
MaTepHAIOB:
2
Ry, Hium 30 45 60 90 120 180 240
O, KT/M
ct, %
PacTBOp: IEMEHTHBIN, U3BECTKOBBIH, CIOKHBIN, JIETKUN U pacTBOPHI M KIaJAKU HA TOHKHUX IIBax
R, = 1235, p = 1700+2400
1 2 3 [ 4 [ 5 [ 6 [ 7 [ 8 9
L a=0,61+1,0 Ge3 MuHHUMaJIbHAS TOJIIMHA CJI0S CTEHBI hy, MM,
B>- IITYKaTYPKH 90 90 90 100 140+170 170 190
Bsp | @=006151.0 90 90 90 904100 | 100+140 170 190
CO ITYKaTypKOH
a<0,6 90 90 90 100 140+170 170 190
B5-3 | 6es mrykarypku
B5-4 <06 90 90 90 90100 | 100+140 170 190
CO IITYKATYPKOii
PacTBOp: LIEMEHTHBIN, U3BECTKOBBIH, CI0KHBIN, JIETKUN U PacTBOPHI JI KJIAaJKU HAa TOHKUX IIBaX
R, = 12+35, p = 1700+2400
Bs5 | =061+10 90 90 90 100 140+170 170 190
0e3 MTyKaTypKu
Bs.g | - 061+1.0 90 90 90 90100 | 100+140 170 190
CO MITYKAaTypKOt
B5-7 a<06 90 90 90 100 140+170 170 190
6e3 mTyKaTypKu
B5-8 as06 90 90 90 90100 | 100140 170 190
CO MITYKAaTypKOI
I'pynna 1
PacTBOp: LIEMEHTHBIN, U3BECTKOBBIH, CI10KHBIN, JIESTKAN U PaCTBOPBHI UL KJIAJIK HA TOHKHX IIBaX
R, = 8+48, p = 1400-2400
B5-9 a=0,61+1,0 90100 | 90+100 | 90+100 100 140+200 | 190240 | 190240
6e3 mTyKaTypKu
Bs-10 | @=0.61L0 | 95.900 | 90-100 | 90+100 | 90+100 140 170190 -
CO MITYKAaTypKOI
B5-11 a<0,6 90100 | 90+100 | 90+100 100 140 170200 | 190+200
0e3 MTyKaTypKu
a<06 | 90:100 | 90+100 | 90+100 100 100 140 -
B5-12 | co mtykaTypkoit
PaCTBOp: HCMCHTHBIﬁ, I/I3BCCTKOBBH>1, CJ'IO)KHLIﬁ, HCFKI/Iﬁ 1 pacTBOPLI JId KJIaJIKM Ha TOHKHX HIBax
R, = 8+48, p = 1400-2400
Bs-13 | = 0.61=L.0 | 90100 | 90+100 | 90+100 100 140200 | 190240 | 190+240
0e3 MTyKaTypKH
Bs.14 | @~ 0061510 199100 | 904100 | 90100 | 90+100 140 170+190 -
CO LUTYKATYpKOH
B5-15 a<06 90100 | 90100 | 90+100 100 120+140 | 170+200 | 190+200
0e3 MTyKaTypKH
B3-16 <06 | 90100 | 90+100 | 90+100 100 100 140 ;
CO IITYKaTYpKOH
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[Iponomxenne Tadnuibl BS

1] 2 | 3 [ 4 [ 5 [ 6 [ 7 | 8

I'pynna 2

PacTBop: LIEMEHTHBIH, N3BECTKOBBIH, CIIOKHBIH, JIETKUI N paCTBOPHI JUIS KJIAQJAKH Ha TOHKHUX LIBAaX
R; = 6+35, p =700-1000

Bs-17 | = 0.61+10 100 100 100 100 200 240
0e3 WTyKaTypKH

Bs-18 | @=0.61+1.0 100 100 100 100 170 190
CO IITYKaTYpKOM

B5-19 a<06 100 100 100 100 140 200
0e3 WTyKaTypKH

B5-20 <06 100 100 100 100 100 140
CO IITYKaTYpKOM

PacTBOp: LIEMEHTHBIN, N3BECTKOBBIH, CIOKHBIN, JIETKUN U pacTBOPHI M KJIAJKU HA TOHKHUX IIBax
R; = 6+35, p =700+1000

Bs21 | _@=061+10 100 100 100 100 200 240
0e3 mTyKaTypKu

Bs-22 | @=0.61+10 100 100 100 100 170 190
CO HITYKaTypKOH

B5-23 a<0,6 100 100 100 100 140 200
0e3 mTyKaTypKu

B5-24 a<06 100 100 100 100 100 140
CO IITYKaTYpKOM




[Tpunoxenue I'

Tensorexnnyeckue TpeOOBAHNS K OTPANKAAIOMINM KOHCTPYKIUSIM CTEH,
BO3BOJIMMBIX ¢ IPUMEHEHUEM KJIAJOYHBIX CHIMKATHBIX U3/1eJ Ui
13 MOAUGUIIUPOBAHHOTO CHJIMKATO0ETOHA

B n1aHHOM MpUIIOKEHUU MPUBEICHBI OCHOBHBIE XapPAaKTEPUCTUKH, HEOOXOIUMBIE
JUIsL  pacyeTa TEMIEPATyPHBIX TMOJEH THIOBBIX PEHICHUH CTBIKOBBIX COCJIMHCHHM
OTpaXIaIOIIMX KOHCTPYKIMHA W TEIUJIONPOBOJHBIX BKIIOUEHUUW — YJAENbHbIE MOTEpU
temtotsr y (B/(m °C) 1 x (Bt/ °C).

B xaxnom mojapasnene NPUIIOKEHUS TPHUBOJAATCS XapaKTEPUCTUKHU Y3JIOB IPHU
pa3IMYHOM BBIOOPE CTEH U3 CWIMKATHOTO KHUpNHYa W OJIOKOB C HW3MEHEHUSIMU
apaMeTpoB, BIUSIONIUX Ha TEIUIOBbIE MOTEPH.

[IpeacraBieHsl ciaeayoIUe FPyIIbl y3JI0B:

- COMPSDKEHUS TUIMT MEPEKPBITHUS cOo cTeHaMu (Tadsuusl ['1-I°5);

- yribl cteH (Tabnuia ['6);

- IPUMBIKAHHUS OKOHHBIX 0JIOKOB K cTeHe (Tadyminl ['7-119);

- MPUMBIKaHHUE CTEH K (PYHJIAMEHTY;

- COTPSHKCHUS CTEH C COBMEIICHHBIM KPOBEIBHBIM ITOKPHITHEM.

Kaxnpiii  y3en  CONpOBOXKIAETCS  ONKMCAHUEM, IMEPEUUCICHUEM  OCHOBHBIX

apaMeTpoB, BIUSIONIUX HAa TETUIOBBIE TIOTEPH, 1 OCHOBHBIX OCOOCHHOCTEH.

ConpsoiceHue naum nepekpvlmus coO CmeHol

JInsi CHYDKEHUSI TETUIOBBIX MOTEpPh Yepe3 CThIKU IUTUTHI Tpedyercs mepdopanus
NEPEKPBHITUNA W 3aKJIaJHBIC HECYIIHE TEIUIOM3OJISIIIMOHHBIE AJIEMEHTBl WM TPOBOASTCS
WHBIC  TeIUIo3amMTHBIC  Meponpusatus. g  3(QQEeKTUBHOCTH  TEIIO3alUTHBIX
MEpOTIPUATHIA  BaXHO, YTOOBI mepdoparus IO PACHOJOKEHHIO COBIajalia ¢
pacrojio)keHueM cjosi HamOosiee A(PGEeKTUBHOrO YTEIUIUTENsI B CTeHE. B MpOTUBHOM
ClTydae MPOUCXOIUT OTHOAHUE TETUIOBBIM ITOTOKOM Iepdoparyy 1o MaTepraiaM CTCHEI.

CoBpeMeHHbIE TpeOOBaHUS IO TEIUIOBOM 3allUTE CTCHOBBIX KOHCTPYKIIHMA
BBITIOJTHAIOTCS C TPUMEHEHHEM >S(PQGEKTUBHBIX TEIUIOM3OJISAIIMOHHBIX MaTEepPHAIOB C

HU3KOM TEIJIONPOBOJIHOCTRIO. B Takmx KOHCTPYKIMSIX Y37kl 0e3 mepdopairuu TIuThI
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NEPEKPBITUS W APYIUX TEIUIO3AIMTHBIX JJIEMEHTOB HE IPUMEHSIOTCS. 3HA4YEHUs
VACNBHBIX TOTEPh TEIUIOTHI ISl TAaKWX Y3JIOB BKIIOUEHBI B TAOJWIIBI, TSI CBEICHUS
AKCIIEPTOB U HAYYHBIX PAOOTHUKOB.

Jns conpsbKeHMl C IUINTOM TMEPEKPBITHS MHHUMAJbHBIE TEMIEpaTypbl Ha
BHYTPEHHEW MOBEPXHOCTH CTEHBI 3aBUCIT B MEPBYIO OYEpEeAb OT TOJIIMHBI CTEHBI U
HaMuuus Tnepopanuy, WM HHBIX TEIUIO3alMTHBIX Mepomnpusatuid. Kak mpasuio,
MpOMEP3aHUE Y3JIOB JAHHOTO BHAA TMPAKTUYECKHM HE MNpoucxoauT. OmacHOCTh
IPOMEP3aHUs BO3MOYKHA B TPEX CIydasIX:

a) OTCYTCTBYeT nepdopatus mIMThl nepekpbitus i HTO;

0) oOmas TommuHa cTeHsl MeHee 300 Mu;

B) pacroyioxkeHue rmnepdoparud He COBNAJAaeT CO CJIOEM YTEIUIUTENs B
KOHCTPYKIIUU CTEHBI.

B BhlllIeNIEpEeUnCICHHBIX ClIydasX MPOMEP3aHUE MOXKET MPOUCXOAUTh, XOTA U
peaxko. B cBsi3u ¢ 3TUM HEOOXOAMMO MPOBOJUTH OTIACIBHYIO MPOBEPKY MEPEUUCIICHHBIX
Y3JIOB.

B nHacrosieM pasnesne npeanonaraeTcs, 4To minTa nepekpeiTus nepopupyercs B
COOTBETCTBHM CO CXEMOM, MNpuBeneHHOW Ha pucyHke [.1. BaxueiMu mnapamerpamu,
XapaKkTepu3yrIuMu Tniepdopanuio, SBISIOTCSI: OTHOUIEHWE JJIMHBI TEPMOBKIIAJBIIIEH K
paccrostHuio Mexay Humu a/bh, B COOTBETCTBHM ¢ 0003HAUYCHUSMH Ha pucyHke [.1, u
TOJIIIMHA TIePPOPUPYEMOro cjaos Wik TepMmoBKiansima d,. Jlamee OTHONIECHUE THHBI
TEPMOBKJIQJIBIIIEH K PACCTOSHUIO MEXKIy HHMH TPUBEIACHO B 0O€3pa3MepHOM BHJE.

Hanpumep, nepdoparus 3/1 o6o3Hauaer, uro a/b = 3/1.

P —
1

ey

MOHONRT Kl yremmrens

Pucynox I'l — Cxema nepdopariuu minTsl NEPEKPHITUS
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VY enbHbI reoMEeTpUYECKUIl TOKa3aTeslb CONPSDKEHUS IUIMTHI HEPEKPBITHS CO
CTEHOH Ha mpakTHKe KosieGmercst B mpexenax ot 0 go 0,6 m/m° J{ns mpeaBapUTeIbHOlM
OLIEHKH 3(Q(EKTUBHOCTU pa3IMYHbIX peUIeHUM Yy3na pganee OyneT HCIOIb30BaThCs
HauboNee pPACIPOCTPAHEHHAS yAeHbHAS MPOTSKEHHOCTH 0,4 M/M° I KIagoK H

. 2
TpexciaonuHbIX cTeH U 0,12 M/M” 1711 BEHTHIIMPYEMBIX U IITYKaTypHBIX (acaaos.

Knaoxka uz cunuxamuoix 610x08 ¢ 064UYOBKOU KUPNUHLOM
[TapameTpsbl, BIUSAIONIME HA TOTEPHU TEIUIOTHI YEPE3 y3eIl:
- TOJIIIMHA KJIaaku d,,, MM;
- TETUIONPOBOJHOCTD KAMHS Ay, BT/(M-°C);
- mepgopalus IIUThI IEPEKPBITHS;
- a(heKTHBHAS TONIIMHA TUIATHI TEPEKPBITHS d,,, MM.

Tonumna nepdopanuu 160 mm.

Tabnuna I'l — Yaensubie notepu Temiotsl ¥, BT/(M °C), ws y3J1a CONPSIKEHUS TTUTHI

IICPCKPLITUA CO CTCHOM. Knazu(a 13 CHJIMKATHBIX OJIOKOB C O6JIPI].IOBKOI>1 KHUPIINYIOM. bes

nepdopanuu
120, 2 d, =160 mm
A7 = s Acan = 0,6 Acan = 0,76 Acan = 0,81 Aaw = 0,87 Aaw = 1,06

: g7/, Hama d; =200 0,337 0,306 0,297 0,288 0,266

; 775 wononm dy, =300 0,296 0,263 0,254 0,245 0,219

\.; :’:;::::wmu* de; =500 0,235 0,206 0,197 0,189 0,164
- d,=210 mm

4 N npoXRaxKa dKn =200 0,421 0,383 0,370 0,358 0,328

de; = 300 0,373 0,332 0,321 0,310 0,277

d,, =500 0,301 0,266 0,253 0,244 0,210

[Ipumevanus

1 TlnuTa nepexpoiTus 6€3 nepdopannuy Wik KHOTO TEMJI03AIMUTHOTO MEPOTIPUSATHS MPUBOANUT K HU3KUM TeMIlepaTypam
Ha BHYTPEHHEH MOBEPXHOCTH CTEHBI U HEAPPEKTUBHBIM MOTEPSIM TEIUIOBOH dHeprun. Cpean NpuBeIeHHBIX B TaOIUIEe
BAapUAHTOB y3Ja MMOJIOBUHA IPOMEP3AET B TUTIOBBIX YCIOBHSX.

2 JInst pacCMOTPEHHBIX BApUAHTOB y3JIa MAaKCUMAIBHO JOCTH)KHMOE TIeJIEBOE COMTPOTUBJICHHE TeIuionepenade 2,5 M?
°C/Br.

3 B Hacrosmieli Tabaue mpuBeeH y3el, KOTOPBIM HCIIOJIB3YIOT TOJBLKO B Ka4ecTBE 0a3bl MHTEPIOJSAIINY JIJIsl pacyeTa
3HaueHui V.
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0
Ta6nuna I'2 — Yaenpnsie notepu Termiotel ¥, Bt/(M “C), nms y3ma conpsikeHus TIATHI
MepeKpoITHsI co cTeHOoM. Kitamka 3 CHIMKaTHRIX OJIOKOB ¢ OOJUITOBKOW KUPITHYOM.

ITepdopanus 1/1

d, = 160 mm
e =06 | Meaw=0,76 | Jowm =081 | Juuy=0,87 | Aewy = 1,06

7/ v d., = 200 0,135 0,112 0,105 0,098 0,082

oo d,, = 300 0,146 0,117 0,110 0,104 0,084

255 nepdoparna dy,; = 500 0,145 0,118 0,111 0,102 0,081

obmMuoROMNIG

R dy =210 My

d, = 200 0,171 0,139 0,130 0,121 0,099

d, = 300 0,183 0,148 0,140 0,129 0,102

d, =500 0,185 0,151 0,141 0,131 0,102

[Ipumevyanus

1 laxxe cpaBHUTENBEHO HEOObIIas iepdopalus MmIKThI IEPEKPHITHS, UCIIOJIL30BAHHAS B y3J1aX, IPUBOJUT K
YMEHBILICHHUIO YACIbHBIX TEIUIOBBIX TOTEPh Yepe3 y3ei B cpeaHeM B 1,5 pa3a u mpakTHYECKH HCKIII0UaeT MPOMep3aHue B
CTaHAAPTHBIX yCIoBUsAX. OMAaCHOCTh MPOMEP3aHUS COXPAHSIETCS TOJNBKO ISl CTEH C TOMMIMHON Kiaaku 200 MM u
TeruonpoBoaHocThio KamHs 0,1 Bt/(M °C).

2 Jlnist pacCMOTPEHHBIX BAPHAHTOB y371a MAKCUMAIIbHO JJOCTHKHUMOE B PA3yMHBIX KOHCTPYKIIUSAX IETICBOE
compoTuBIeHHe Termonepeaaye 2,9 M’ °C/BT.

Tabnuna ['3 — Yaensnsie notepu Temiotsl W, Bt/(M °C), mu1s y31a conpsiKeHUs IITATHI

IICPCKPLITHUA CO CTCHOM. Knazu(a 13 CHJIMKATHBIX OJIOKOB C O6HHHOBKOﬁ KHUPIINIOM.

[Tepdopanus 3/1
120 2 d, = 160 mm
5 S _ Man = 0,6 | M =076 | Aau=0,81 | Aaw=0,87 | Agay = 1,06
47 P d,, = 200 0,031 0,012 0,007 0,002 —0,009
/7. Momsmin d,, = 300 0,062 0,040 0,033 0,029 0,013
3 R mepopain d,, = 500 0,093 0,070 0,063 0,056 0,035
ODIIOBOMHES R
. - d, =210 Mm
. opoxnaxa d, = 200 0,037 0,010 0,003 —0,006 -0,024
d,, = 300 0,077 0,046 0,037 0,029 0,007
d,, = 500 0,116 0,085 0,076 0,067 0,039
IIpumeyanus

1 CooTHo1IEHNE MYCTOTHI/OETOHHBIE TTEpeMbIUKHU 3/1 — THITOBOE ISl COBPEMEHHOT'O CTPOUTENECTBA. OHO
3¢ dexTuBHEH, YeM cooTHOIeHue mycToT 1/1, mpumepHo B 1,5 pasa v O3BOJISIET JOCTHIaTh MUHUMAIILHO JIOITYCTHMBIE
3HAYCHMS IPUBEAECHHOTO CONPOTUBIICHHS TeIIonepeaade B OOJbIIMHCTBE NIPAKTUIECKH BAXHBIX cirydaeB. OnacHOCTh
MpOMep3aHHs IPaKTHIECKH OTCYTCTBYET.

2 BeiGpanHbiii THI mepdopariii BroiHe 3G (MEKTHBEH [T CTEH C Le/IeBLIM COIPOTHBICHHEM Terrionepeaade 10 3,0 M2
OC/Bt. MakcnManbHO ZOCTHKEMOE B Pa3yMHBIX KOHCTPYKIHSX LIEJIEBOE COMPOTHBICHHE Terutonepeade 3,3 m” - °C /Br.

3 J1y11 IepCIeKTUBHBIX SHEPTro3(h(EKTUBHBIX KOHCTPYKIIUH PACCMOTPEHHOE PEUICHUE Y371a MOKET OKa3aThCs
HEJI0CTaTOYHBIM. JlanbHelIe Mephbl 10 CHIKEHHUIO TETJIOBBIX NOTEPh Yepe3 BHIOPAHHBIN 3JIEMEHT MOTYT 3aKIII04aThCs B
JlanbHEeIeM yCuIleHHH rep(opalny Wik B yBEJIMYSHUH TOIIIMHBI TEp(QOPUPYEMOTro CII0sl, UITH B TIEPEX0Ae K
MPUHLIUITHAIBHO HHBIM TEIUIO3aLIUTHBIM MEPOIPHUSITHSIM.
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Ta6auna ['4 — Vaensusie notepu emwiors ¥, Br/( M °C), st y3ia conpsuKeHus: IUIHTHL

MepeKphITHsI cO cTeHOoM. Kitamka 3 CHIMKaTHRIX OJIOKOB ¢ OOJIMIIOBKOM KHUPITHYOM.

[Tepdopanus 5/1

120,
;
IR
7 MOROTHT

2% nepdopatms

OBIHIIOBOSTHBIA
KIpama

d, = 160 mm
A = 0,6 Aan =0,76 Aean=0,81 Aaw = 0,87 | Aare = 1,06
dy, = 200 -0,033 -0,051 -0,053 -0,058 -0,068
dy, = 300 0,012 -0,008 -0,015 -0,019 -0,033
d,, = 500 0,060 0,039 0,032 0,025 -0,006
d, =210 mm
d,, = 200 0,046 -0,071 -0,078 -0,085 -0,099
d,, = 300 0,008 -0,020 -0,027 -0,036 -0,056
d,, = 500 0,070 0,041 0,032 0,023 -0,002

[Ipumevyanus

1 Kak BuaHO M3 TaOMUIBI AabHEIIee HapamyBaHue epdopamnnu Bee caadee U cnabee cKa3bIBaeTCs Ha yIeIbHBIX
MOTEPSIX TEIUIOTHL. PaccMoTpenHsIit ypoBeHb nepdopari (5/1) BronaHe goctatodeH it d3PPEKTHBHOTO 00eCTICUSHIS
LIENIEBBIX COMPOTHUBIICHUH TerIonepeaade.

2 MakcuMalbHO TOCTHKUMOE B Pa3yMHBIX KOHCTPYKLMSIX LIEIEBOE CONIPOTUBIIEHHE Teruonepenaye 3,5 M’ °C/BT.

Tabnuna I'S —Y nenbabie notepu TemwioTel 'V, B1/(M °C), ws y3J1a CONPSIAKEHUS TUTATHI

MepeKphITUS cO cTeHoM. Kitasika u3 CHIIMKaTHBIX OJIOKOB ¢ OOIMIIOBKOM KUPITUYOM.

[Tepdopamms 3/1, Tommuna nepdoparuu ysenudeHa a0 220 mm

120

0, 4,

KIaaxka
MOMOINT

5 mepdopatn

OOANIOBOYMMHA
XMprws

d, =160 MM
Aan = 0,6 A= 0,76 Aean=0,81 Acane = 0,87 | Aaw = 1,06
d.; =200 0,001 -0,018 -0,020 -0,025 -0,037
d.; =300 0,037 0,016 0,009 0,005 -0,010
dy; = 500 0,075 0,053 0,045 0,039 0,019
d,=210 Mmm
d, =200 —-0,003 -0,028 —-0,036 0,044 —-0,060
d,; =300 0,042 0,012 0,004 —-0,004 -0,025
d; = 500 0,090 0,061 0,051 0,043 0,183

Hp HMeUYaHHue. YBEIUICHHE TOJIIIUHBI nepQ)opI/IpyeMoro CJIOA OKa3bIBA€TCsA MCHEC 3(1)(1)6KTI/IBHBIM, YEM IIOBBIIICHUEC

ypoBHs nepdopanuu.

Knaoka uz cunuxamuoix 610x08 ¢ 004ULOBKOU KUPNULOM

[TapameTpsl, BIUSIOMIKE HA TIOTEPU TEIUIOTHI UEPE3 y3€IIL:

- TOJIIMHA KIaaku d,,, MM;

- TETUIONIPOBOJHOCTD KaMHS Ay, BT/(M °C).
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Tabnuma ['6 — YnenbHble notepu Termnorsl ¥, BT/(M OC), JUISL yTJ1a KJIaaKu

Branyxasit Borryrai

4,

-

R 108
e/ 3

ZZ ocnovanue

obanuopowHil
KRPITHY

Brimykiibtit yrou

M =06 | A= 0,76 | Xy =0,81 | Aoy = 0,87 | Aoy = 1,06
dy; =200 0,217 0,254 0,265 0,276 0,312
dy; =300 0,234 0,278 0,291 0,305 0,349
dy,; = 500 0,256 0,311 0,325 0,344 0,398
BornyTslii yron
dy; = 200 —0,642 —0,729 0,753 0,779 —0,847
d; = 300 —0,688 —0,800 —0,831 —0,867 —0,962
dy; = 500 -0,741 -0,884 -0,924 -0,972 -1,106

HpI/IMe‘-IaHI/Ie - U3 Ta6J'II/IHI)I BUIHO, YTO ONPEAC/IAOMICEC BIWAHUEC Ha YACJIbHBIC NOTECPU TCIUIOTBI YCPE3 Y3CJI
OKa3bIBACT TCIJIONPOBOAHOCTL BHYTPCHHETO CJIOA. HpI/Iqu, YACJIbHBIC TOTEPU TCIUIOTHI 3aBUCAT OT TCIJIONPOBOJAHOCTH
BHYTPCHHCTO CJIOA MTOYTH NPSAMO HNPONMOPIIUOHATIBHO.

Knaoka uz cunukamuwvix 610K08 ¢ 001UYOBKOU KUPAULOM

[TapameTpsbl, BIUSAIONIME HA TOTEPH TEIUIOTHI YEPE3 y3eIl:

- TOJIIMHA KIIaaKu d,,, MM;

- TETUIONPOBOJHOCTD KAMHS Aoy, BT/(M 0C);

- TOJIIMHA pambl Oy, MM;

- HAJIM4Ke 3y0a IpH yCTaHOBKE OKHA O,, MM.

Tabnuna I'7 — Yaensusie notepu Temiotsl W, Bt/(M °C), 11st y3na npuMbIKaHUs

OKOHHOTO OJI0Ka K cTeHe. Knajka u3 CUMKaTHbIX O0JIOKOB C OOIMIIOBKOM KupnudoM. Pama

— 60 MM

4, d; =0 Mmm
OCHOSANHC )\‘KKM = 0’6 XKaM: 0’76 XKHM:0181 }\'KaM = 0187 7\'mm = 1106
pava

' . f{‘-"::tf:"""““ d, =200 0,116 0,137 0,142 0,149 0,168
: d.=300 | 0,159 0,181 0,187 0,194 0,213
7 d, =500 0,244 0,272 0,280 0,288 0,312

TIRA 03 = 60 mm
R dy, = 200 0,079 0,092 0,096 0,100 0,112
dy, = 300 0,126 0,141 0,145 0,149 0,162
dy, = 500 0,214 0,236 0,242 0,248 0,265

HpI/IMC‘{aHI/Ie — I[J'IH BI)I6paHHOFO ByUAa CTCH BJIMSAHUC TOJINUHBI paMbl Ha YJCJbHBIC IOTEPU TEIJIOTBI OYCHb

Benuko. TonuHa pamsl B 60 MM U MeHee He MO3BOJISIET JOCTUYb BHICOKMX MPUBEACHHBIX CONPOTHUBIICHUHN Teruionepeaaye
CTCHBI, KPOME TOTO, MaJiasi TOJNIIMHA PaMbl TOBBIIIAET BEPOATHOCTh IMPOMEp3aHus y3uia. [ KWIBIX JOMOB OOJBIIMHCTBA
KIMMAaTHIeCKuX 30H P® ycTaHOBKAa OKOH C TaKOW pamoii 0e3 JOMOJHUTEIHHOTO YTEIUICHHS y3/1a MPUMBIKAHUSA K CTCHE HE
JIOITyCTHMA.
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Tabnumna '8 — Yaenbusie norepu Termiorsl W, BT/(M °C), ni1s y31a npUMbIKaHUS

OKOHHOTO 0Ji0Ka K cTeHe. Knajka u3 CHIIMKaTHBIX OJIOKOB C 00JIMIIOBKOM KuprnuyoM. Pama

— 80 MM

pasa

d . feKa

g0 d,

©ocHomIne

obaMLORO R
KHpOHY

d; =0 MM
A = 0,6 A= 0,76 Aean=0,81 Aan = 0,87 Aean = 1,06
d,, = 200 0,097 0,117 0,122 0,129 0,148
d,, = 300 0,136 0,157 0,163 0,170 0,190
dy, = 500 0,219 0,246 0,254 0,262 0,285
d; = 60 MM
dy, = 200 0,066 0,080 0,084 0,088 0,100
d,, = 300 0,110 0,124 0,129 0,133 0,147
d,, = 500 0,195 0,217 0,222 0,229 0,246

Ta6nuua I'9 — Vaensable morepu temiorst ¥, Br/(m °C), mist y3ima npuMbIkanus

OKOHHOTO OJloKa K cTeHe. Kiajka u3 CUIMKaTHBIX OJIOKOB C OOJIHMIIOBKON KUPITUYOM.

Pama — 120 mMm

pama
i

% ' fena

_, SR— {

120 d,

OCHORANC

olGnnuosouL
Kipaey

d; =0 mm
Aaw = 0,6 Aean= 0,76 Ahan=0,81 Aaw = 0,87 Acaw = 1,06
d., = 200 0,067 0,085 0,091 0,097 0,115
d., = 300 0,099 0,119 0,124 0,134 0,150
d., = 500 0,175 0,200 0,207 0,215 0,237
d; = 60 MM
d., = 200 0,044 0,057 0,061 0,065 0,077
d., = 300 0,080 0,094 0,098 0,103 0,116
d., = 500 0,159 0,179 0,185 0,191 0,208
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[Tpunoxenue I'.1
[Tpumep pacueTa COMPOTURICHUS TETUIONEPEaaue HAPYKHOM CTECHBI
I'.1 Onucanue koncmpyKyuu cmemol

Jlns mpuMepa pacueTa CONPOTHBICHHS TeIUIonepenaye BbIOpaHa HapykHas
JABYXCJIOWHAsT HeCymas CTeHa M3 CHJIMKATHBIX OJIOKOB, W3TOTOBJCHHAs U3
MOJAU(PUIIUPOBAHHOTO CHUJIMKATOOETOHA C OOJIMIIOBKOM W3 KEpaMHMUYeCKOro KHpIhya
(pa3HUIIA TETUIOTEXHUYECKUX XapPaKTEPUCTHK MEXAY CHIMKATHBIM M KEPaMHUYECKUM
KUPIIUYOM B JIMIIEBOM CJIO€ HE YYUTBHIBAETCS, TaK KaK OHAa HE3HAYUTEIbHA). 3JaHue 6-
ATaXKHOE C HECYIIUMH CT€HaMH Bo3BOAUTCS B I. Coum.

KoHCcTpyKITnst HapyKHBIX CTCH BKJIIOYACT:

- BHYTPEHHss INTyKaTypka ToimuHod Oy = 20 MM, Ko3(hdUIUMCHT
terionpoBoanoctu A = 0,93 Bt/m °C;

- KJIaJIKa U3 CUJIMKATHBIX 0JIOKOB O, = 500 MM, KO3(Q(PHUIIMEHT TEIIONPOBOIHOCTH
A=0,76 Bt/m °C;

- KJIagKka W3 OOJIMIIOBOYHOro Kepamuyeckoro kupmmda Oy, = 120 M,
koadunrent rermwtonposogaHoctu A = 0,50 Bt/m °C;

- KJIaJKa ¢ YIIUPEeHHbIM mBOM (6,0 cM) MexX1y OOJUIIOBKON U OCHOBHBIM CIIOEM,
3arMoJHEHUE KEPaM3UTOBBIM rpaBueM, koddduiment temtonpoBogHoctu 0,11 Bt/m °C
TommuHa  KJIagKM W3 KpynmHO(DOpPMATHBIX  OJOKOB M3  MOJAU(PUIIMPOBAHHOTO
CUJIMKAaTOOETOHA YTOUHSETCS PACUETOM.

Heobxoanmoe conmpoTuBIIeHHE TEIUIONEpeaade Hapy>KHbIX CTEH MPUHSATO PAaBHBIM
Ry, = 1,35 M° °C/BT B COOTBETCTBUM C TPeOOBAHMSAMHU 110 YACIBHON XapaKTEPHCTHKE
pacxoja  TEIJIOBOM  HSHEpPrUM  HA  OTOIUIEHME W  BEHTWIILUIO  pasfena
«QueprosddextuBHocTh CII 50.13330 (a1 ogHOTO U3 parioHoB bonbmoro Coun).

1.2 Dnemenmuvt KOHCMPYKYUU CIMEHBL

[Tpu mpoBeeHNN TEMJIOTEXHUYECKUX PACUETOB ISl CTCH U3 CHUJIMKATHBIX OJIOKOB
TpeOyETCSl YUUTHIBATH CIICAYIONINE DIEMEHTBI KIIQKH:

- CONPSHKCHUE KJIAJKHU C TUTMTAMH MTEPEKPHITHA WM OAIKOHHBIMU TIJTUTAMU;

- CTBIKHA C OKOHHBIMH OJIOKaMU;

- COMPSKECHUEC C IMTOIICPCUYHBIMU U IPOJOJbHBIMA CTCHAMHA U IIEPETOPOAKAMU;
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- IPUMBIKAHUE K LIOKOJIbHOMY OTPaXKICHUIO.
[Tmockunii aimemeHnT 1 — Ki1aaKa U3 CHJIMKATHBIX OJIOKOB.

JInaenHsplil 2J1eMeHT 1 :

- CTBIK CTE€HBI C IUIUTOW MEPEKPBHITUS — IUIMTA MEePEeKpPbITUN ToiuHol 160 MM
nephopupoBaHHas (COOTHOIICHHUE MMyCTOTHI/0€TOHHBIEC TepeMbIUKu 5/1).

JINHEWHBIN DJIEMEHT 2:

- CTBIK CT€HBI C OKOHHBIM OJIOKOM (pamMa ToimmHou 80 MM, KUpNUYHAs KiaJaKa
BBITIOJTHEHA C «3yO0M»).

JINHEWHBIN DJIEMEHT 3

- BBIMYKJIbIC YTJIbI 3IaHUMH.

1.3 'eomempuueckue xapakmepucmuxu 31eMeHmo8

Becwr (dacan 3manusi, BKIIO4as CBETONPOEMBI, UMEET O0IIyr0 Tuiomaab 2740 M,
®dacan copepxkut caenyromue ceeronpoembl: 2400x2000 mm — 60 ., 12002000 MM —
60 wr., 1200x1200 MM — 204 mT. CymMMapHas miomaas cBeTonpoeMoB — 611 M.

[Tmomams MOBEPXHOCTH (pparMeHTa Orpaskaaroieil KOHCTPYKIMHU 1i1s pacueTta R™,
COCTaBIISICT

A=2740—-611=2129m".
CyMMmapHasi IpOTSHKEHHOCTh TOPIOB NEPEKPHITUN Ha ¢acanae cocTaBiser 822 M.

VY nenpHasi reoMeTpruyecKasl XapakTepUCTHKA PaBHA:

=322 o386 m?;  1,=822/2129=0,386 m.
2129

O6miass JIMHA TPOEKIMM OKOHHOIO OTKOCA OINPENENSIeTCs IO JKCILIMKALUH
OKOHHBIX TIPOEMOB M PaBHa:
L, =(2x2,4+2x2,0)x60+(2x12+2x2,0)x60+(2x1,2+2x1,2) x20=1008 m.
JIIMHA IPOEKIHH OTKOCOB, IPUXOINAsCs Ha | M° muromanu GparMeHTa, paBHa

l, = 1008 0,473m™"
2129

CymMapHasi TOpPOTSKEHHOCTh YEThIPEX BBIMYKIBIX yIIoB 3maHus — 120 m.

VY nenbHasi reoMeTpuUYecKas XapakTepUCTHKa paBHA

=220 0056 M 1= 120/2129 = 0,056 m™.
2129
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CymMapHasi NpOTSDKEHHOCTb JIBYX BOTHYTBHIX YIioB 3maHusi — 40 M. YaenbHas
reOMETPUYECKAsI XapaKTEPUCTUKA paBHA

40

l,=——=0,019 m
2129

I, =40/2129 = 0,019 m™*

['4 PacueT yaeapHBIX TOTEPH TEIJIOTHI C YYETOM XapaKTEPUCTUK COCTABIIIOIINX
JJIEMEHTOB
VY nenbHbIE TOTEPU TEMIOTHI JIMHEUHBIX 3JIEMEHTOB ONPEIEISAIOTCS 110 TaOIULaM.
JIns IoCKOro 3JeMeHTa TEIUIOTEXHUYECKUE XapaKTEPUCTUKU ONPEAEISIIOTCS 0

dbopmynam CII 50.13330.

1 68, &5, 0. o5, 1
4

Ro"'=— +4 44— =
ﬂl ﬂ’m ﬂOC ﬂl’(’l’l ﬂ/K ﬂ’n
1 002 0,5 006 012+1
87 087 076 011 0,052 23
20
:0,115+0,023+O,658+O,55+O,231+0,043:1,62MB ¢
m
0
u--—+ -1 -pe1722-C
R™ 162 em

VYenbHbIC TMOTEPH TEIUIOTHI JIMHEHHOTO dJeMEHTa 1 MPUHUMAKOTCS IO TaOJuIle
['4. Tpu Tommmne mepexpbitus 160 MM — v = 0,039 Br/m*°C.

VY nenpHble MOTEPU TEIJIOTHI JIMHEWMHOTO AJIEMEHTa 2 MPUHUMAIOTCS MO TaOuIle
I'8. Ilpu TonmmmHe KIaaKu ocHOBHOTO cjios d,, =500 mm — y, = 0,217 Br/m°C.

VY nenpHble MOTEPU TEIIOTHI JIMHEWMHOTO AJIEMEHTa 3 MPUHUMAIOTCS MO TaOuIle
I'6. IIpu TonmmHe KiIaaku ocHOBHOTO ¢jios d,, =500 mm — w3 = 0,311 Br/m? °C.

VYenbHbIC MOTEPH TEILIOTHI JIMHEHHOTO dJeMEHTa 4 NMPUHUMAIOTCS MO TabIuIle
I'6. I1Ipu TommmHe KiIaaKu OCHOBHOTO ¢jos d,, =500 mm — 3 = -0,884 Br/m °C.

Ta6nuna I'.5 — Pacuer nmpuBeA€HHOTO COMTPOTHUBIICHHUSI TEIUIOTIEpEIaue CTCHBI

DneMeHT V nenbHBIN VY nenbHble IOoTEpU VY ienbHBINA TOTOK Jlos o01iero moToka
KOHCTPYKIIUH reOMETPUYECKHI TETIOTHI TEIUIOTHI, 00YCIIOBJIEHHBIN TEIUIOTHI Yepe3
MoKa3aTesb DJIEMEHTOM ¢dparmenr, %
Ilnockwuii anement 1 a =1 M/M° Uy=0,617 Br/(m*°C) | Uja; = 0,617 Br/(M*°C) 84,0
JIuneitnsiii onement 1 | 1= 0,386 m/m° y1 = 0,039 Br/(M*°C) | w; |, = 0,015 Br/(M? °C) 2,0
Jluneiinpiii smement 2 | 1= 0,473 m/m? v, = 0,217 Br/(M* °C) | w, 1,= 0,103 Br/(M? °C) 14,0
JInueitupiii smement 3 | Ly= 0,056 m/m° v3 = 0,311 Br/(M*°C) | w3 l3= 0,017 Br/(M? °C) 2,3
Jluneiiupiii onement 4 | Ly= 0,019 m/m? s =-0,884 Br(M* °C) | w4 l,=-0,017 Br/(M*°C) -2,3
Hroro 1/R™ = 0,735 Bt/(M* °C) 100
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[IpuBeneHHOE  CONPOTUBIIEHUME Terulonepenade ¢parMeHra orpaxaaroniei
KOHCTPYKIIMU paccuuThiBaeTcs o ¢popmyse CIT 50.13330:

1 M2 C

np
!

o = =137
0,62+0,012+0,084+0,011 BT
R’ =1/0,62 +0,015 + 0,103 + 0,017 — 0,017 = 1,36 M*°C / Br.

ConpoTuBieHHEe TemIonepeaaue KiaJku CTEH U3 KPyNMHO(OPMATHBIX OJIOKOB W3
MOAU(PULIIMPOBAHHOTO CHIIMKATOOETOHA JIJIs 37aHMsI, BO3BOAUMOro B I'. Coun, 0b6ecreyeHo.

[Ipu cTpouTenbCcTBE JKWIBIX 3JaHUM B JPYrUX PpPETrHOHAaX HEoOX0IuMO
OPEIyCMOTPETh YTEIUIEHUE HAPYKHBIX CTEH C MCIOJb30BAHHMEM OJHOW U3 CHUCTEM
HAPYKHOU TEIUIOU3OJISIINN — C BO3AYIIHBIM 3a30POM HIIM C TOHKHM IITYKaTYPHBIM CJIOEM.
Pacyer ToNUHBI yTEMIUTENs NP NPUMEHEHUM HAPYKHBIX CHUCTEM TEIJIOM30JISLIUU
cnexyet BoIMoOJHATH 1o CIT 230.1325800.

[IpumMeHeHne KiIagkd CTEH M3 CUJIMKATOOETOHHBIX OJIOKOB 0€3 HMCIOJb30BaHUs
JIOTIOJIHUTENIBHOTO YTEIJICHUS] BO3MOKHO JUIsl palOHOB C KIIMMAaTUYECKUMH YCIOBUSMHU, HE
TpeOyIOMMX TIOBBIIIEHHON TEIJIO3AIIMThl HApYXHBIX CTEH, WU JJIs BO3BEACHUSA

IMPONU3BOACTBCHHBIX BHaHHﬁ.

103



Hpunoxenue /1

3amurTa oT IymMa

MeToauka no onpeaejeHuI0 HHAEKCA U30JSIIUM BO3AYIIHOTO HIyMAa OrPaKaar0IIuX
KOHCTPYKIHIi, BO3BEJEHHbIX ¢ IPUMEHEHNEM KJIAJT0YHbIX U3/1eJIUil HA OCHOBE

MO (PUIIMPOBAHHOIO CUJIMKATOOETOHA

/1.1 Hopmuposanue 38yKousonsayuu 02paxcoaromux KOHCmpyKyuil, 6036e0eHHbIX C

npumMerHeruem KIAOOYHbBIX U30eNUll HAd OCHOBE MO@MQbML;MpOBdHHOZO cunuxamobemona

J1.1.1 HopmupyempiMu mapaMeTpaMy 3ByKOM3O0JSILUNA BHYTPEHHUX OTPakIAFOIINX
KOHCTPYKLIMHA WJIbIX M OOIIECTBEHHBIX 3/IaHHUW, a TaKK€ BCIOMOTAaTEJbHBIX 3IaHHUN
IIPOU3BOACTBEHHBIX NPEANPUATUN SABIAIOTCA WHIEKCHl H30JALMM BO3AYIIHOIO IIyma
OTpaKIalOIIMMK KOHCTPYKIUAMU R,,, 1b (paccunTbiBaeTcs A1l CTEH U EPETOPOAOK).

J.1.2 HopmaruBHble 3HAa4eHUS HHACKCOB W30SLHMM BO3AYIIHOIO IIIyMa

BHYTPCHHHUMHU OI'PAXKIA0OIMUMHN KOHCTPYKIHUAMU RW JJIL JKHJIBIX 1 O6H_IGCTBGHHI>IX BIIaHI/Iﬁ

npusenensl B CI1 51.13330 .

/1.2 Ilpoexmuposanue ocpasxcoaroujux KOHCmMpYKyuil, 06ecnedusaroujux

HOPpMAMUBHYI0 36YKOU3OJIAYUIO

J.2.1 Pacuetr HHAEKCOB U30JSALMU BO3AYIIIHOTO IIIyMA.

NHIekc W30IAIHMM  BO3AYIIHOTO IIyMa OJHOCIOMHBIMH  OTPaXKJIAFOITUMU
KOHCTPYKITUSMH U3 CUJIMKATHBIX MaTEPHAJIOB OMpeesaeTcs o GopMyliam:

R,=13-lgm,+15,0b npu m, <200 KF/Mz;

R,=23-lgm, -8,a0b mnpu m,>200 Kr/M°.

DKBHUBAJICHTHAS TOBEPXHOCTHAS TUIOTHOCTH

m, = K - m, kxr/Mm?,

riae K — kodhGUIMEHT, YYUTHIBAIONIUN OTHOCUTEIHHOE YBEINUEHNE U3TMOHON JKECTKOCTH
MOPU30BaHHBIX  (MYCTOTENBIX) MEPEeropoJOK U3  CHIMKATOOeTOHA €  JIETKUMH
3aMOTHUTENIIMU 10  OTHONICHWIO K  KOHCTPYKIMH W3  MOAUGUIIUPOBAHHOTO
CUJIMKATOOETOHA C TOM K€ MOBEPXHOCTHOM TMJIOTHOCTBIO OMPEIEIAIOT KaK MPOU3BEICHUE

K03 PUIIUEHTOB:
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K=xl K2,

rie kKl — KOA(QPUIMEHT, YUUTHIBAIOUINN YBETUYEHHE H3TUOHOW >KECTKOCTU 3a CYET
YMEHBIIEHUS TNIOTHOCTU MaTepuaia.

JUig KJagKy CTeH U3 MOAU(UIIMPOBAHHOTO CUIIMKATOOETOHA:

p>1700 kr/m k1 =1,0,
1500 kr/m® < p < 1700 kr/v® k1 = 1,05,

K2 — K03()PHUIHMEHT, yYUTHIBAIOIIUN HATUYUE ITYCTOT.

JU1g meperopofok M3 MOJTHOTENbIX U3AENUN U u3fenui ¢ goiei mycror ao 20%
k2 = 1,0, 114 neperopook u3 uznaenui ¢ goneut myctot 20% u 6omnee k2 = 1,15.

[loBepXxHOCTHasg IUIOTHOCTh Marepuaia WIM Macca EIUHHIBI TOBEPXHOCTH
OTpakICHHUSI

m = p -+ h, KtV (1)
IJie p — IIIOTHOCTh MaTepHaa, Kr/m’,
h — TONIMHA TEPErOPOIKH, M.

Tabnuna /1.1 — PacueTHble MHAEKCHI U30JIALMHA BO3IYIIHOTO IIyMa JIJIsl KJIAJKHU U3 OJIOKOB

Ha OCHOBC MO,ZIH(i)I/IHI/IpOBaHHOFO CHUJINKATOOETOHA

[ToBepxHOCT WNHpeke n3omsiiuu Bo3yIHoro myma R, 1b
Hast [TonmHoOTEMBIE M3MIENHS U TTyCTOTENbIE C A0NeH [Tycrorensie uznenus ¢ nonei mycrot 20% u
HZOT;(/);?’ mycrot A0 20% BBIIIIE
’ p<1500kr/M® | 1500<p<1700 | p>1700kr/m’ | p<1500kr/m® | 1500<p<1700 | p>1700xr/m’
100 42 41 41 42 42 42
150 44 44 43 45 44 44
200 46 45 45 47 47 46
250 48 48 47 49 49 49
300 50 49 49 51 51 50
350 51 51 51 53 52 52
400 53 52 52 54 54 53
450 54 54 53 55 55 54

J.2.2 Mertoguka ONpeaeSieHUs] WHACKCA M30JSLMM  BO3AYIIHOTO  IIyMa
MIEPETOPOJIOK, MPOEKTHUPYEMBIX W3  KJIAJOYHBIX M3JEJIUM, W3rOTABIMBAEMbBIX W3
MOIU(HUIIUPOBAHHOTO CUJIMKATOOETOHA.

a) OmpenensieM MOBEPXHOCTHYIO IJIOTHOCTh M JJIsi MPOEKTUPYEMOW TOJIIUHBI

neperopoaku mo gopmysme (1).
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0) OrmpezaenseM HWHAECKC H30JALMM BO3IYIIHOIO InymMa R, MNpPOEKTUPYEMOU
neperopoiku o tadnuile /1.2 B 3aBUCUMOCTH OT IJIOTHOCTH MaTepuaja U MOBEPXHOCTHOU
IUIOTHOCTH.

B) Oxu1aeMblii MHJIEKC U30JISIIIMM BO3IYIIHOTO IIyMa OJTHOCIOMHON KOHCTPYKIIUU
CIIeTyeT CPAaBHUTHh C HOPMATHBHBIM WHIEKCOM, ompeneiaeHHbM mo Tadmuie J.1. Jlomkao
BBIIIOJHATLCS YCHOBUE R, pucy. = Ry mpes. ECIIN yCIOBHE HE BBINOIHAETCS, HEOOXOAMMO
aM00 YBEIWYMTH TONIIMHY NEPEropojaKH, JHOO HCHOIb30BaTh W3JEIUS IyCTOTEN0E
uznenue. PacyeT moBTopsieTcss BHOBb JIO TEX MOp, MOKa He OyAeT coOMoaaTbes yKa3aHHOe

YCJIIOBHC.

/1.3 Pexomenoayuu no no8vluleHUu0 386yKOU30IAYUU 02PAANCOAIOUIUX KOHCIPYKYULL,
603600UMDBLX U3 KIIAOOUHBIX U30EUL, U320MABIUBAEMbIX U3 MOOUDUYUDOBAHHO2O0

cunukamobemoHa

J1.3.1 [IpumeHenne TBOMHOTO OTPAKICHHS CO CBA3BIO 110 KOHTYPY

B 3gaHWAX TUIMTHI JBOMHBIX OTPAXKJICHHM CBsA3aHBI MeEXAy co00il depe3
MPUMBIKAIOIIME K HUM KOHCTPYKUHH. [loMuMoO mpsamoi mepenadu 3ByKa 4epe3 JBOMHOE
OTPaXJICHUE BAXXHOE 3HAYCHHUE JJI1 3BYKOM3OJSALMHA TAKUMH KOHCTPYKIUSIMHU HMEET
pacnpocTpaHeHue KojieOaHHil OT OAHOW IUTUTHI OTPAXKICHUS K JIPYTOW uYepe3 CBSI3b 10
KOHTYpY. [IOCKOJIbKY B 3MaHUAX IUIATHI JBOWHBIX OTPaXICHUI CBA3aHbI MPUMBIKAIOIIMU
K HUM KOHCTPYKIIUSMH, CKOJIbKO-HHUOYIh 3HAYUTEILHOMY TOBBIIMICHUIO 3BYKOW3OJISIIUU
MpA YCTAHOBKE BTOPOM IUIMTHI MPEHSATCTBYET KOCBEHHAs Iepenaya Iyma, y4eT KOTOpOHU
UTpacT PEIIAONIyI0 pOJIb TPU  OIEeHKE (aKTHYECKOM 3BYKOM3OJSAIUM JTBOWHBIM
orpakaeHrueM Takoro Tumna. [IpuOMMKEHHBIM WHIAEKC H30JSIIUHA  BO3MYIITHOTO ITyMa
JBOMHBIM OTpaKJACHUEM B OKWIBIX 3JaHUSIX MOXHO OINpenensiTb 1o dopmyse
R,=R, +AR,, Tne R, — HHAEKC H30JSIUMHA BO3AYIIHOIO IIyMa OJHOCIOHHBIM
OTPAXKJICHUEM W3 CWIMKATHBIX u3fenuil; AR, = 8 nb. 3ByKOM3OJAIMOHHBIE KayecTBa
JTBOWHBIX OTPaACHUM M3 PA3HBIX IUIMT BBIIIE, YEM Y OTPaXIACHUN U3 OAWHAKOBBIX ILIHT.
Ecim nauThl M3roTOBIEHBI W3 OAHOIO Marepuaia, TO ONTUMAJbHBIMUA SIBISIOTCSA
COOTHOIIEHUSI TONMIUH TUIUT 2—4. OJHAaKO HAWOOJIBIIUN 3BYKOM3OJSIITUOHHBIN A EKT
JNOCTUTAETCSd TPU MCIOJb30BAaHUM IUIMT PABHOW TOJIIMHBI, HO C Pa3JIUYHbIMU

KCCTKOCTAMU IIPH n3ruoe. HOI[O6HBI€ KOHCTPYKIHWU M3TOTABJIIMBAIOTCA M3 MATCPUAJIOB C
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pPa3HBIMHU IUIOTHOCTSIMH, YTO TIO3BOJISIET MPH HEOJUHAKOBBIX TOJIIIMHAX TOJy4YaTh
OJIMHAKOBBIE MAaCChl COCTABISIOIIUX IUIMT. [lOBbIIEHWE 3BYKOM3OJSINMA TaKUMH
JBOMHBIMU OTPaXACHUSIMH B OO0JACTH, TJi€ 3BYKOM3OJSAIMUS OIPEACIsIeTCS TIIaBHBIM
00pa3oM SBJICHMEM BOJIHOBOTO COBIIQJICHHS, CBSI3aHO C TEM, 4YTO OIPaKJICHHUS,
COCTABJICHHBIE W3 PAa3HBIX IUIMT, NPU OJHOW YaCTOTE 3ByKAa HMEIOT PA3JIMYHBIC YIJIbI
COBITIQJICHUS, MPU KOTOPBIX IPOMCXOAUT HauOoJbIIas mepenada 3BykKa. [loaTomy mpwu
1000M COBMAICHUU 3BYKOBOM BOJIHBI SIBJIEHUE BOJHOBOI'O COBITAJICHUSI MOXKET BOZHUKHYTh
TOJIbKO B OJHOW M3 IUIMT. JIOMOJHUTENBHOE TMOBBIIMIEHUE 3BYKOU3OJISIIUUA JIBOMHBIM
OTPAXKJICHUEM U3 IUIMT OJAWMHAKOBOM MacChl, HO C Pa3IUYHBbIMU LWIMHAPUYECKUMHU
KECTKOCTIMH, cocTaBisieT okoiio 10 nb. Takum 00pa3oMm, TOHKHE IUIUTHI JIBOMHBIX
OTpakJIeHUM, HaIpUMep, CTEKIIa, MpH OO0IIel ToIuHe ocTekaeHus 10 10+14 mm, ciaemyer
M3TOTOBJISITH OJJTUHAKOBBIMHU, & TOJICTHIC ILTUTHI (JIBOMHBIE CTEHBI) — PA3HBIMH.

J1.3.2 [IpumeHeHune 0OIUIIOBKY Ha OTHOCE

Jis yBenuueHus HW30JSLMU  BO3AYIIHOIO IIyMa CTEHOW WM IEPErOPOIKOU,
BBIIIOJTHEHHONW M3 OJIOKOB, TIUIMT TIEPErOpPOJIOYHBIX, KHUpHUYa, B psje CIydyaes
1[eJIeCO000pa3HO HCMOIB30BaTh JOMOJHHUTEIBHYIO OOIIMBKY Ha OTHOce. B kauecTBe
MaTepuajga OOIIMBKA MOTYT HCITOJNh30BaThCS: THIICOKAPTOHHBIC WMJIM THUIICOBOJIOKHUCTHIC
JUCTBI, TBEPJIbIE JIPEBECHOBOJIOKHUCTHIE IUIUTHI M TMOAOOHBIE JIMCTOBBIE MaTEPHUAJIbI,
MIPUKPETUVIEHHBIE K CTEHE C TTOMOIIBIO CIEIUAIBHBIX 3BYKOU30JIUPYIONIUX KPETJICHUH, 10
JNEPEBSIHHBIM pEWKaM, MO JIMHEMHBIM WJIM TOYECYHBIM MasikaM W3 THIICOBOTO pacTBOpA.
[IpruMeHeHne 3JaCTHYHBIX KPEIUICHUH OO0eCTIeUMBACT HHM3KYH PE30HAHCHYIO YacTOTy
KOHCTPYKIIMM M, KaK CJEJCTBUE, MPUBOAUT K BBICOKMM TOKAa3aTEIsIM 3BYKOM3OJISIIMH.
Bo3ayiiHpiii MPOMEXKYTOK MEXKIYy CTEHOW W OOIIMBKOM 11€71€CO00pa3HO BBIMOIHATh
tonmmuHon 40-50 MM M 3aM0NHATH MSTKHM  3BYKOIOIVIONIAIOIIMM  MaTepHUaioM
(MUHEpaIOBaTHBIMU WJIU CTEKJIOBOJIOKHUCTHIMU IUIUTAMU, MaTaMHU U T.I1.).

J1.3.3 Cnoucrele KOHCTPYKINN

J1J1s1 IOBBINIIEHUS 3BYKOU30IUPYIOIIEH CITOCOOHOCTH MEKKBAPTUPHBIX CTEH, a TAKXKE
CHIDKCHMS UX MACChl BMECTO OJHOPOJIHBIX KOHCTPYKIMIA, COCTOAIINX U3 OJHOTO Marepuasa
WM U3 HECKOJIBKUX CJIO€B PA3HOPOIHBIX MaTepUajioB, KECTKO CBSI3aHHBIX MEXIY COOOM

(HampuMep, OIUTYKaTypeHHasi KUpPHOUYHAas CTeHa WU T. M.), NPUMEHSIIOTCS pa3ieiibHbIC
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CJIIOUCTBIC KOHCTPYKLIMM, BBIIIOJHEHHBIE W3 OTIEIBbHBIX CIIOEB MarepualioB, PE3KO
OTVIMYAIOIIMXCA IO CBOMM (DU3MYECKUM CBOMCTBaM. MHOrocCioiHas KOHCTPYKIuS,
COCTOAIIAs W3 JIMCTOB PA3HBIX MAaTEPHUANIOB, MEXAY KOTOPBIMU HAaXOAWMTCS BO3AyLIHAs
nojoctb. Bo3Hukaronme BUOpanuu 3aTyXaroT ObICTpee, YeEM B OJHOPOJHOM MarepHalie.
3BYKOM3O0JIAILIMOHHBIE CBOMCTBA CIIOMCTOM CTEHOBOM KOHCTPYKLIMH CpPaBHHUTEJIBHO

HeOOJIBIION ITNIOTHOCTH COITIOCTABUMbBI CO CBOMCTBAMHM MOHOJIMTHOM CTCHBEI.
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