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NPEAUCIOBHE

IMoco6ue pa3paGoraHo Ha OCHOBE ,,PyKOBOACTBA IO
IPOEKTHPOBAHMIO KAMEHHBIX H apMOKAMEHHBIX KOHCT-
pyxmaii” (M.: Crpoimspar, 1974) m pacnpocrtpans-
eTcAl Ha MPOCKTHPOBaHHE KAMEHHBIX 'H apMOKaMEeHHbIX
KOHCTPYKIH GUIBIX, OOLICCTBEHHBIX, HPOMBILDICH-
HBIX H CEJIbCKOXO3AHCTBEHHBIX 3[aHHA H COOPYXKEHHI,
CTPOAIIMXCA B JIETHAX H 3UMHHX YCJIOBHSAX.

IpoexTHpOBaHHE KaMeHHBIX KOHCTPYKIMMi 3JaHHMi,
BO3BOJIHMBIX B 3MMHEe Bpems, NPOH3BOTHICA B COOT-
BeTCTBHH ¢ yKasanuamu CHull 1-22-81 mn. [ 7.1-7.15]
# pasn. 8 Hacrosmero IocoGusa.

Texcr CHull I1-22-81 B ITocoGum He npuBOAHMTCA,
HO HMMEIOTCA CCBUIKH Ha COOTBEICTBYIOLMME HYHKTSI,
Tabmunpt, GOPMYNIBI M 4EpPTEXH, KOTOpHIE YKa3aHbl
B KBagpatHbix ckobkax. ITocoGmem ciepmyer mnoms-
30BaThCA OfHOBpeMeHHO co CHnlI 11-22-81.

IMocoGue paszpaGorano O1ENI0M NPOYHOCTH KPYNHO-
NaHeNbHBIX M KaMeHHBIX 3panuit [[HUMCK pm. Kyue-

penxo Tocctpos CCCP (xaHpMpmaTel TeXH. HayK
I'H. Bpycenyos, C.A. BopoGvesa, A.A. Emenvanos,

B.A. Kameiixo, ILI. Jla6osun, [T Koroe], HH. Jle-

6un, n-p T1exH. Hayk C.B. [Toaakos, KaHAHOATH TEXH.
nHayk A.H. Pa6unosuy, B.I1. Xaebyoe, O-p TeXH. HayK
A.A. Huwxun. B noprorobke npumepoB K IlocoGuro
npUHEMaTH  ydactTHe MiDkeHepnt (3.4,  bazaeaa,
JIM. Jlomoea, E.H, Crenanosa, E.B. Hlenxapenxo)
npr yuactan HUM crpourensHoit ¢usuxu (I-p TexH.
nayk @.B. Yuxos, KaHA. TexH. Hayk A.H. Ananves)
u uHCTMTYTa Bawkuprpaxpaunpoexr (B.A. Hepuun) .

IyskT 3.13 cocTaBieH no AaHHBIM [-Pa TEXH. HAYK
HA. Poxauna u AM. Camedosa (HUUCK Tocctpos
CCCP).

IlonroroBka pYKONMHCH K M3HAHWIO BBLINOJNHEHA
I'.H. Bpycenyoevim, B.A. Kameiixo, ILI". Jla6o3unvim
H A.Y. Pabunosuuem.



1. OBHIME TOJIOXEHHNA

1.1. Hacrosmee ITocoGue cOCTaBIICHO B pPa3BHUTHE
CHull II-22-81 u copepXuT MeTOAB! paciera H MpoOEK-
THPOBaHMA 3[aHKil M COOpY>KeHMi{ 3 KaMeHHbIX Mare-
PHANIOB.

IIpn HpOEKTHPOBAaHWM KaMEHHBIX H apMOKaMEHHbIX
KQHCTPYKIMH CJieAyeT cobmioparh Takke TpeGoBaHHsA
COOTBETCTBYIOIIHX HOPMATWBHBIX NOKYMEHTOB, yTBEp-
XACHHBIX HITH cornacoBanabix 'occrpoem CCCP.

310 yKasaHWe OTHOCHICA, B JaCTHOCTH, K IIPOCKTH-
POBaHHI0O KaMEHHBIX H apMOKAaMEHHBIX KOHCTPYKIWMHi
3[aHHIl ¥ COOpPYXKCHMIA, MONBEPraloIMXCcA AMHAMHYeEC-
KHM BO3[EHCTBHAM, a TaloKe MPEIHAa3HAYCHHbIX NI
CTPOMTENBCTBA B CEHCMHYECKHX PalioHaX, B YCIOBHAX
BO3[EHCTBUA arpecCHBHOM cpedbl, CHCTEMaTHYECKHX
TEXHONMOTHIECKHX Temneparyp Bhimie 100 °C, B 30Hax
PacHpOCTPAHCHHA BEYHOMEpP3NbIX, NPOCANOYHBIX H
HabyxalouMX FPYHTOB M Ha MoApabGarbiBaeMbIX Tep-
PHTOpHAX, K MNPOECKTHPOBAHHIO CHENHAIBHBIX BHIOB
KAMEHHBIX KOHCTPYKIMit (TPaHCIOPTHBIX M IHAPOTEX-
HMYECKHX COOPY>KeHHMit, IBIMOBLIX TPYO, KOIEKTOPOB
HT.0O).

1.2.[lpy mpoeKTHpOBaHMHM KaMEHHbIX H apMOKa-
MEHHBIX KOHCTPYKIHMH HeoGXooMMo, Kak IpaBHWIO,
pelyCMAaTPHBaTh KOHCTPYKTHBHbIC peLUeHHs, H3Aenus
M MarepHaiibl, yKasamueie B I [1.2], n ywrteBam
rpeGoBanns m. [ 1.3—1.6].

1.3. TunioBBie HPOEKTHI AOIKHBI HPEAYCMATpHBaTh
BapHaHThl KOHCTPYKTHBHBIX pellleHHH CTeH ¢ yueToM
OpUMEHeHHMst H30ENHii H MATepHANOB, YKAa3aHHBIX B
m[1.2].

KameHHBle KOHCTPYKUMM CIIERYeT IPOEKTHpPOBATH
¢ HauGoJee MONHBIM HCHOIb30BAHHEM HX HeCywiei cro-
cOOHOCTH H MAaKCHMAanbHBIM TNPHMEHEHHEM MECTHBIX
CTPOMTENBHBIX MATEPHANIOB, 3aNpelaeTcs NpUMeHEeHHe
CIDIOLIHOW KHPNHMHOH IUTafKH [JIA HAapyXHBIX CICH
M3 NOITHOTEJIOro KHpMH4a, cM. 1. [ 1.2a].

Bo usbexanne yTommeHns Haubosee Harpy>keHHbBIX
CTeH H CT0on00B, Il 3T0 HEOGXOOMMO MO pacyeTy mpod-
HOCTH KOHCTPYKUHH, ClefyeT NPUMEHATh KHUDIHY Ma-
pox 150 u BBIIE WITH yCHIIEHME IPOCTEHKOB H CTONGOB
ceTuaThIM aPMHMpPOBaHMEM HIIHM XKeJe306eToHOM (KoMil-
JIEKCHble KOHCTPYKIHH) .

BeiGop onTHManbHLIX KOHCTPYKIMH CllefyeTr Ipo-
H3BOIMTb HA OCHOBAaHHMH NpPHBEJEHHBIX 3aTPAT € YIETOM
CTOMMOCTH MAaTepHaJIOB, TPYHOBBIX 3aTpaT, TPaHCIIOp-
Ta, a TaKXe 3KCIUIyaTaliOHHBIX PacXofOB, OTHaBas
NPE/UIOYTEHHE  MHOYCTPHANbHBIM  BHOPOKHPIIHUHBIM
KOHCTPYKIMSAM.

1.4.TlpoekTaM# B HEOOXOOMMBIX CIy4asX CieflyeT
IpeAycMaTpUBaTh 3aLIHTY KaMEHHBIX H apPMOKaMEHHBIX
KOHCTPYKIIMH OT MEeXaHH4YeCKHUX BO3OEHCTBHIA, a TaKXe
OT BIMAHHA BJIDKHOCTHOH MM arpecCHBHOH Cpenbl
(sawmTHBIE HOKPHITHA BBICTYHAIOIMX H ocobo mHof-
BepXKEHHbIX YBJIKHEHWIO M BHEHIHMM BO3JEHCIBHAM
yacTel cTeHbl, OONMIOBKH, NapOM30JIAIMOHHbIE H
TH/IPOM30JIALMOHHbIE CIIOH M T. A.) .

Crenyer npenycMaTpuBaTh TaKKe 3aLIMTy OT Koppo-
3UH CTaNbHBIX CBA3CH, 3aKJIANHBIX M COETUHUTENIHHBIX
nerasneii.

1.5. Kpome pacueTa KOHCTPYKIMHA 3aKOHYEHHOTO
3[aHUA B YCIOBHAX MX COBMECTHOIH paboThl C APYTUMK
3JIeMEHTaMM 31aHUs HeoGXOMMMO IPOBEPHTh PacueToM
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HPOYHOCT M YCTORYHBOCTb CTEH M JPYTHX KOHCTPYK-
ol He3aKOHYEHHOro 3JaHMs B IPOHECCE BO3BEACHHA
ITHX KOHCTpyKumii. Ecmt mo pacuery ycroiqmBoCTH
YKa3aHHEIX KOHCTPYKIHMH OKaKercs HeNOoCTaTOTHOH,
HAUISKHT NpeAyCMAaTpHBaTh BPEMEHHbIe KpeIUICHHS
[0 YCTPOHCTBa MEpeKPbITHI WITH JPYTHX KOHCTPYKIMIA,
obecnewHBarolHe HX YCTORUHBOCTD.

1.6. IIpn npoBepke NPOYHOCTH M YCTOMIMBOCTH CTeH,
CTon0oB, KapHH30B H [OPYTHX 3JCMCHIOB B IIEPHOM
BO3BeACHUA 3aHHHA CIIe/lyeT YIMTBIBATh, UTO IIEMEHTHI
nepekphTHil (GaTKH, IUIMTHI H Np.) YKIIAOLIBAIOTCA IO
XOAY KJIaHKH.

Ecru ycnoBuA BO3BE[CHHA 3apPOEKTHPOBAHHBIX
KOHCTpyKmHii TpeGyioT 0co0oi MOCIeoBaTeNIbHOCTH
pabor, BBAEPHKMBAHMA KIAQKH WIM ClCOMaNbHBIX
KOHCTPYKTHBHBIX MEPONPHATHH, BPEMEHHBIX Kpemie-
HH#A U T. A., 00 3TOM Ha YepreXkax HOJDKHBI ObITH CHe-
JIaHbl CTICOHMANTPHBIC YKa3aHHA.

1.7. Tlpu Bo3BepeHHM KOHCTPYKIMil, pacieTHAA HECY-
mas cnocoGHOCTD KOTOpPHIX HCHonb3yercs Gonee uem
Ha 80 %, cnepyeT MPOH3BOANTD CHCTEMAaTHYECKHit KOHT-
POJb MPOYHOCTH KHpNHYa (KaMHeii) U pacTBOpa.

2. MATEPHAJIB U U3OENNAA

OBHHE TPEBOBAHHA

2.1. Jis BO3BefeHHA KAaMEHHBIX M apMOKAMEHHBIX
KOHCTPYKIMMii HPHMEHSAIOT HCKYCCTBEHHBIE M IPHPOA-
Hble KaMeHHBIE MaTepHallbl B BRAE KUPIHYa, KaMHE,
MEJIKHX H KpyIHbIX 6710K0B H naHeneil, a Takxe 00m-
LOBOUHbIE H TCIUIOH3OJAIMOHHbIC MaTEePHalbl, CTPOH-
TeJIbHbIH pacTBOP, 6eTOH U apMaTypy.

2.2. UckyccTBenHbIe M OPHPONHBIE KaMEGHHbIE MaTe
pHansl, a Tak)ke GeToHBI, MpHMEHAEMBbIe [JIA1 HArOTOB-
JICHHA KaMHell, MEJIKAX H KPYIHBIX 6510K0B, [O/DKHEL
ynosnerBopaTh TpeGoBanuam I'OCT 4.206—83 B uactu
IUIOTHOCTH, NMPOYHOCTH, MOPO3O0CTOHKOCTH M LpPYTHX
TOKa3arenel KavecTna.

2.3. Tlpenmonaraemsiii CPOK CIyObl KaMeHHBIX Ma-
TEPHATIOB [UIA HAPY>KHOM 4aCTH CTeH M GyHIaMEHTOB H
HX MpPOEKTHbie MapKH IO MOPO30CTOUKOCTH HPMHH-
MaloT MPY NPOSKTHPOBAHHH C YYETOM BIKHOCTHOIO
POKMMA MOMEINEHUA N0 YKa3aHHAM, HpPHBEJCHHBIM
B mm [2.3-2.5]. BnaxHOCTHbII pexHM IOMemeHwil
npuHuMaeTcst mo CHull I-3-79. ’

2.4. locranseMble Ha CIPOMTENIBCTBO KAMEHHBIE
MaTepHaNb! OJDKHBI MMeTh 3aBOJICKOMH MACHOPT, COHep-
JKalMil CBeJieHUA O mpepesie NPOYHOCTH (MapKe) M MO-
PO30CTOMKOCTH, 2 Il JIETKMX H TeIJIOM30JIANHOHHBIX
MaTepHajIoB — Y MO MX IUIoTHOCTH (0GBEeMHOI Macce) .
Ilpn oTcyrcTRMM nacnmopra CTpOHMTENIBHAA OpraHHU3aNMA
OO TpUMEHEHMA 3THX MAaTepHANIOB AOJDKHA IIPOBECTH
HeoGxomumerte HMcmbrramms (FOCT  6427-75 u
T'OCT 8462-85).

KHPITMY H KAMHHU KEPAMHUMECKHE

2.5. Kupmi4 H3roTOBJIAIT MOJHOTENbIM HIM HyCTO-
TEJIBIM, C BePTHKAIBPHBIMY NMyCTOTaMH, a KEpaMHIECKHE
KaMHM TormbKo mycrorensivu (TOCT 530—80). Macca
KMpIHYa H KaMHeit He JokHa npeBsimats 4,3-xr. ITpa-
MeHeHHe ITyCTOTeNbIX KHPIHUa ¥ KaMHel B HapYXHBIX
CTeHaX MOBHIINIAET HX COMPOTHBIICHME TeIUionepesaye



H NO3BOJIACT yMEHBILMTh TONHIMHY cTeH. Bo maGexa-
HHME 3aMOJIHEHHA CKBO3HBIX NyCTOT PacTBOPOM MIMpHM-
Ha ¥X He JOJDKHA NpeBbiuaTh 12 MM, a nUaMeTp Kpyr-
JIBIX MyCTOT HOJDKeH OhiTh MeHee 16 MM.

KHPITHY H KAMHH CHJIMKATHBHIE

2.6. Kupmvv ¥ xaman cwmkarasie (FOCT 379-79)
HMMEI0T TaKHe XKe pa3Mephl H MacCy, KaK H KepaMuyec-
kue. CHIMKATHBIH KHPIMY TONIHMHON 65 MM H3roToB-
JSIIOT TOJHOTEINIBIM, a YTOJNILEHHbIA KMPMHY — MyCTo-
TeNnbIM WM HOJMHOTENBIM C HOPHMCTBIMH 3amOJIHHTE-
nssvu. CWIMIKaTHBle KaMHH H3TOTOBNAIT  TOJBKO
AYCTOTENBIME C BEPTHKATHHBIME KPYTJIBIMH HYCTOTaMM
muaMerpom 30—32 MM, 3aMKHYTHIMH C BepXHeil CTo-
ponni. TIpy npAMeHeHHH CHIBMKATHBIX KHPIMYA H KaM-
Heil ciieflyeT yuThIBaTh yKasanna m. [ 1.31.

KHPIIHY U KAMHH KEPAMMWYECKME
H CHIIMKATHBHE JIMIIEBBIE

2.7. Kupmnu u xamun jmuepbie (I'OCT 7484—78 u
TOCT 379-79) npuMmeHsI0T A OCIMDOBKH HapyX-
HBIX CTeH 3[1aHHii H COOPY>KeHHii, BHLITONHAEMOH OFHO-
BPEMEHHO C KJIAAKOiH. M3roToBifAeT KHPIHIM H KaMHH
¢ INafKoH HiH penbedHOH JIMNEBOH JOBEPXHOCTHIO,
€CTEeCTBEHHOTO IBE€Ta WM OKpAllIeHHHIMH B Macce Iy-
TEM BBOAA B ChIpheBbIe MaTepHabl Pa3yHUHBIX 06a-
BOK.

KAMHH BETOHHBIE CTEHOBLE

2.8. Kamun Geronnble creHosbie (I'OCT 6133—84),
CIUTOILHbIE M IyCTOTENble, JIMUEBEIE H PANOBBIE M3ro-
TOBNIAIOT M3 TAKENBIX M JIETKHX GETOHOB HAa IEMEHT-
HBIX, CHIMKATHHIX H THMIICOBRIX BDKyumx. [IpumeHsior
HX UIA HECYIIMX M OrpaXKJalroumMX KOHCTPYKIHH 30a-
HMii pa3)M4HOTO HasHaweHHs.. IIpm. mpumeHeHMH Kam-
He#l, MSTOTOBJICHHBIX HA CHIMKATHMIX H THIICOBBIX
BKYIUMX, CleflyeT yWMThIBaTh yKasamua mn. [1.3].

BJIOKH U3 AYEHUCTHIX BETOHOB
CTEHOBBIE MEJIKHE

2.9. BIOKH B3 AYEHCTHIX GEeTOHOB CTEHOBBIE METIKHE
(TOCT 21520—76) mpuMeHSIOT WA KIIaOKH CTEH 3fa-
HHH Da3MYHOrO Ha3HAUeHHA C HOPMaJIbHBIM TeMIepa-
TYPHO-BJIXHOCTHBIM pexxuMoM. Ilpumenenue Grokos
B HAPYXHBIX CTEHaX MOMEILEHMI C BIDKHBIM PEXHMOM
HONyCKaeTCs MpH YCIIOBMM HaHECEHHs Ha BHyTpeHHHe
MOBEPXHOCTH CTEH NapOH3ONALMOHHOIO IIOKPHITHA.
TlpumenATh GNOKH IIA HaPYXKHBIX CTEH MOMELICHHIA C
MOKDBIM PEXHMOM, 2 TaKXe i CTeH NOHBAJOB M
HoKoune# He pomyckaercs, cM. m. [ 1.3].

BJIOKH CTEHOBBIE BETOHHbBIE

2.10. BriokH CTeHOBRIe GETOHHBIE, M3rOTOBJISIEMEIC
U3 TKenoro OeToHa, nerkoro GeToHa Ha NMOPHCTBIX
3aMOJIHATENAX, IWIOTHOTO CHIIMKATHOrO OEToHa H aBTO-
KknasHoro suencroro Geroma (I'OCT 19010-82), npm-
MEHAIOT [UIA HApyXHBIX ¥ BHYTPeHHMX CTeH 3[IaHMik
pazTMIHOro HasHaweHms. IIpumenenue GnoxoB U3 AYeH-

croro GeroHa B HapyKHBIX CTEHAX MOMELICHHH C BIIaX-
HBIM PEXHMOM JAONYCKAeTCA IPH YCJIOBHM HaHECCHHSA
Ha BHYTPEHHHE [IOBEPXHOCTH-CTCH NApOH30JISIHOHHOTO
nokpeiTaa. IIpumenenne 6710K0B H3 AYeHcTOro GeToHa
He JIOMyCKaeTca [UIA CTeH NOMEMICHHA C MOKpDBIM pe-
JKMMOM HIIH MM Cpe/iHe- M CHIIbHOArPEeCCHBHOM cTeme-
HAX BO3JCHCTBHA cpeln! Ha KOHCTPYKIMH, a TaKxKe
B CTEHaX NOKOJILHOIO 3TaKa H TEXHHIECKOTO HOIIONbA.

KAMHH CTEHOBBHIE H3 I'OPHBIX NMOPOA

2.11.KamMEH  CcTeHOBBIE M3 TOpHBIX [IIODOA,
(TOCT 4001—84) mpennasHaueHb! OJiA KJIAOKH CTEH,
NEepPEropofioK M APYTHX YacTell 3MaHAN B COOPY>KEHMIl.
Macca opHOro KamHA He HNOJDKHAa mpeBbuuath 40 Kr.

MNAHEJIH H BJIOKH CTEHOBBIE H3 KHPINIHYA
H KEPAMMYECKHX KAMHEN

2.12.MManenn u GNOKH CTEHOBble W3 KHpNMYa H
kepammiecknx kamueit (TOCT 24594—81) npume-
HAIOT OPH CTPOMTENIBCTBE 3[AHMA pauIMUHOro Ha3Ha-
vennA. [Ipu H3roToBNIeHMH NaHeNed W GIIOKOB M3 KHp-
IMYa H KaMHeH ClefyeT NpefycMaTpHBaTh BHOpO-
YIDIOTHEHME.

BJIOKH BETOHHBIE 1A CTEH NMOABAJIOB

2.13.Bnokn GeToHHBIE MWIA CTeH MOABAIOB
(TOCT 13579-78) cmnolmHble ¥ HYCTOTENBIE H3rO-
TOBIAIOT M3 TsDKenmoro OeToHa, Kepam3HTOGeToHa H
IDIOTHOTO CHJIMKAaTHOro OeToHa ¢ oObeMHO#l Maccoii
(B BHICYLIEHHOM [0 NOCTOSHHOTO BECa COCTOSHHH)
He meree 1800 xr/m®. Crounibie GTOKHM TPUMEHSIOT

s GpyHnamMeHToB.

IUTHTH JIEHTOYHBIX OYHIXAMEHTOB
KENE30BETOHHBIE

2.14, Inutsl nEHTOYHBIX (YHOAMEHTOB jese300e-
tounble (I'OCT 13580—85) H3roTOBNAIOT K3 TAXKEIOTO
Getona.

QACATHBIE M3[EITHA

2.15. Ina OO/MMIIOBKHM HADYXHbBIX CTEH KHUPIHYHBIX
30aHMii MPHMEHAIOT JALEBble KHPIMY M KaMHH, mepe-
BA33HHBIE C €€ BHYTPEHHEH YacTbI0 THIYKOBBIMH PANIaMH,
cM. . 2.7. JIna KiIafKy NOsCKOB, KaPHH3O0B M APYTHX
apXMTeKTYPHBIX [€TajleH MOryT NPHMEHATBCA IIpO-
(unbHBIE JTHIEBOR KHPIHY H JIKIEBLIE KaMHH.

Ina o6munoBku acafor 3manuit NPUMEHMIOT TaK-
#e GeTOHHBIe H XeJye306eTOHHbIE IDIMTHI, H3rOTOBIsAE-
Mbl€ H3 T/DKENOro HEMEHTHOrO MWIM CHIMKaTHoro Ge-
ToHa (T'OCT 6927-74) .

O6muuoBKy ¢acafoB 3MaHHH BBIIONHAWT TAKOKE
IVIMTAMH M3 NPHPOIHOrO KaMHsA, KOTOPBIe M3rOTOBJIA-
10T IyTeM pacmwIMBaHHs 6/I0KOB, HOGHIBaEMEBIX U3 TOp-
neix nmopog (TOCT 9480-77).

OO0/mMuOBOYHBIE IUMMTEI M3 Mpamopa, I'paHHTa, Ga-
3QIbTa M HEKOTOPHIX APYTHX BHIOB HPHPOOHOrO KaM-
HA (1o mepeumio, onpenensemomy L'occtpoem CCCP)
NPHMEHSIOT B YCTAHOBJIEHHOM NOpALKe AJIA OTACIKH
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MOHYMEHTANIBHBIX 3/IaHHA H COOPYXKEHHH, K KOTOPbIM
TPEXBABIIAIOT BHICOKHE apXHTEKTYpPHBlC WM CNeHHaNb-
Hble TpeGoBaHHA.

KOBPOBBIE OBJIMIIOBOYHBIE MATEPHAJIbI

2.16. Ina oGNMHUOBKH KHPIMYHLIX H KEPaMHYECKHX
rageNeit H KPYMHbIX G/IOKOB MPHMEHAIOT KepaMmuuecs
KHe WIH CTeKJIAHHbIEe OGHIIOBOYHBIE INIHTKH, HAKJICEH-
Hble JIMUEBOM NMOBEPXHOCTbI0 Ha GyMaXHYI0 OCHOBY H
HCIONb3yeMble MPH H3TOTOBNICHHM mMaeneit u Grnoxos
B Bupe KoBpoB (TOCT 17057—80 u T'OCT 13996-84).

MIIMTKH KEPAMHYECKHE OACAJTHBLIE

2.17. Thmtku xepamuueckue dacaHele ¢ IT1a3ypoBaH-
HO# M HernasypoBaHHO! JIKIEBOH MOBEPXHOCTHIO, ITIaf-
KHe K ¢ pensedpHoit mosepxnocteio (TOCT 1399684
u TOCT 18623—82) marorosnsawor u3 rmH (c moGas-
KamMM H 6e3 HMX) MeTOOM MNPECCOBaHWA WM JIMTbA
¢ nocnemyroumM HMx oGxmrom. IDMMTKH npHMeHAIOT
mna OGMMHOBKM HapY>KHBIX CTeH KHPINHMMHBIX 3HaHMi,
a TaKoKe 371aHHit U3 NaHeNel B KHpIHYHbIX GrIoKOB.

Kepamiieckte IUIMTKH CIEUManBHOTO Ha3HAueHHA
NpHMEHAT MIA OGNMHMIIOBKM IOKONeH 3paHMit, mop-
3eMHBIX MEPeXONOB H APYIMX CTPOHTENBHBIX IIEMEH-
TOB, HaXOOAUMXCA B HeGNaroNmpHATHBIX YCIOBHAX
SKCIUTyaTalHH.

NEPEMBMKH KEJIE3OBETOHHBIE
Ui 3OAHMR C KHPNTHMHBIMH CTEHAMM

2.18. Nepembiuxh xenezoGeronnsie (I'OCT 948—84)

NPUMEHAIOT [UIA NEPeKPHITHA OKOHHBIX M ABEPHbIX
HMPOEMOB B CTEHAX KHPMHUHBIX 3MaHHIL.

TAHEJIX I'HIICOBETOHHBIE AJIA MEPErOPONOK

2.19, Manenn runcoGeToHHbIE IS NEPEropofoK
(I'OCT 9574—80), naroroBnAeMsie M3 GeToHa Ha IHN-

COBOM MJIM THICOCOAEPIKAleM BSDKYIIEM, apMHPOBaH-
Hble NEPeBAHHBIMM KapKacamu, MPHMEHAIT 1A YCT-
poiicTBa HEHeCYIIMX NEPEropoOROK B 3MaHWAX Pa3yHu-
HOFO HA3HAYeHHA C CYXHM, HOPMAIbHBIM H BIIAXHBIM
PEKHMOM ITOMeEILLIeHMiA.

BETOH H APMATYPA

2.20. BetoH M apmatypa, NpUMeHseMble B KaMeH-
HBIX B aPMOKaMEHHBIX KOHCTPYKIHMAX, AOJIXKHBI COOT-
BeTcTBOBaTh TpeGoBanuam CHull 2.03.01-84.

Ins apMHpOBaHHMA KaMEHHBIX KOHCTPYKIMil ciie-
AyeT MPHMEHATh CTAIBHYI0 apMaTypy, COOTBEICTBYIO-
mylo TpeGoBamuam I'OCT 5781-82; pna ceruatoro
apMHpOBaHHA — apMarypy kiaccoB A-l u Bp-I; nna
NpONONBHOK H IONepeYHol apMaTypbl, aHKEpOB H
ceaseil — apmarypy kutaccoB A-I, A-Il u Bp-I; mia
3aKJIafHBIX [ETANEH M COENMHMTENbHBIX HAKJIAIOK
cllenyeT NMPHMEHATh CTalh B COOTBETCTBHM C I/IaBOM
CHull 11-23-81.

PACTBOPL! CTPOHTEIIBHBIE
AN KAMEHHBIX KJIAOK H MOHTAXKA
KPYMHOBJIOYHBLIX H KPYIMMHOMAHEJIBHBIX CTEH

2.21. Mapku pacTBOpoOB MO Tpefeny NPOYHOCTH HA
CKaTHe NpHBefieHH! B 1. [ 2.1B].

Mapxa pactBopa ompenenserca MCUbITAaHMEM Ha
cxkatve  o0pasHmoB-KyGoB  pasmepom 70,7X70,7X
X70,7 MM unu nonoBHHOK Ganoyex pasmepom 40X40X
X160 MM, noJMyYeHHbIX MOCJIe HCNIBITAHHA HX Ha H3ruG B
Bo3pacte 28 [Hel NpM TeMIepaType TBEpHCHHA
20%2 °C. HaroToBnenne, BhIePKHBAHHE H HCHBITAHHE
o6pasuos mponssoputca o 'OCT 5802—86. Bpemer-
HBle CONMPOTHBJICHUA (MpedeNsl MPOYHOCTH) IPH CKa-
THH, ONIpe/ie/IfieMble HCIBITAHHEM OGpasuoB-KyGoB WK
TONOBHHOK GajloueK, NPHHUMAIOTCA ONMHAKOBBIMH.
Ilpu cpokax M yCIOBHAX TBEpHEHHA PacTBOPOB, OTIH-
vatomuxca or npuHATHIX B TOCT 580286 (BuGpo-
KHPIHUHbIE NaHEIH H KpynHele GJIOKH M3 KHpIHYa
M KaMmHe#t, noaBepraeMbie TemwIoBoii o6GpaGorice,

Ta6nunal

Bospacl; pacrteopa, HpounocTs pacTBOpa, %, APH TeMnepaType TBepaeHus, °C
yT
0 5 10 15 20 25 30 35 40 45 50
1 1 4 6 10 13 18 23 27 32 38 43
2 3 8 12 18 23 30 38 45 54 63 76
3 5 11 18 24 33 47 49 58 66 75 85
5 10 19 28 37 45 54 61 70 78 85 95
7 15 25 37 47 5S 64 72 79 87 94 99
10 23 35 48 58 68 75 82 89 95 100 -
14 3 45 60 71 80 85 92 96 100 - -
21 42 58 74 85 92 96 100 103 - - -
28 52 68 83 96 100 104 - - - - -

Mpumeuwanus: 1. JanHule TaGnHIbl OTHOCATCS K PaCTBOPaM, TBepHCIOUMM IPH OTHOCHTENLHOM BAKHOCTH BO3ayxa 50-60 %.
2. Tlpx NpuMeHEHHH PacTBOPOB, HITOTORMEHHEIX HA IINIAKONOPT/AHANEMEHTE H NYNIONAHOBOM NOPT/AHANEMENHTE, CIEAYET YHTEI-
B&TH 3aMe/UTeHNe HAPACTAMMS HX NMPOYHOCTH IIPH TeMNepaType TBepheHHS Hipke 15 °C. BelMuMHa MPOYHOCTH 3THX PacTBOPOB OMNpenc-
NSETCE YMHOXeHHeM 3HAYeHWH, NPHBeNCHHLIX B TaGymme, Ha Koadduumentt: 0,3 — mpu Temneparype TBepaesmst 0 °C; 0,7 — npr

5$°C; 09 ~npn 9°Cn 1,0 — npx 15 °C u aimue.

3. ling npoMexyTOUHLIX 3HaVeHHH TeMrepaTyphl TBepAcHHS M BO3DACTa PacTBOPa NPOVHOCTH €0 ONpeNeNAercs HHTEpHONAIMedt.
4. PacTBOpH! 1o IWIOTHOCTH (B CYXOM COCTOSHMM) HNOApPajAeNAOT Ha THXKEIbe — INIOTHOCTHO 1500 Kr/M? M JierKie — INIOTHOCTEO
Metiee 1500 kr/m® . TsKeNbie pacTBOPHI H3TGTOBASIOT € NPUMeHeHHEM IWIOTHRIX, A JIETKHE — NIOPHCTHIX 3ANONHHTENEN.
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Kiafika B paHHeM WIM JUIHTENBHOM BO3pacTe, 3HM-
HAA KNajKa 4 |p.), Opeaesl MpOYHOCTH PacTBOpa IPH
coxkatun  (BpeMeHHOE CONPOTHBJIEHHME) YCTAHABJIMBa-
erca naGopaTOPHLIMA MCTILITAHHAMH.

2.22. IlpogHoCTs pacTBOpa 3aBHCHT OT TEMIEPaTyps!
tBepaecHus. IIpu Temmeparype TBEpACHHA, OTIHYak-
meiicat or 20+2°C, mpouHocTs pacTBopa, %, B BO3-
pacre 28 cyr cnenyer npHEMMATE 1O 1261, 1.

3. PH3UKO-MEXAHMYECKHE CBOHCTBA
HEAPMHPOBAHHON M APMMPOBAHHOH
KAMEHHOHU KIJIAKKH

OCHOBHBIE NMOOKEHHS

3.1. KaMennasa Kianmka SBIAAETICH HEOJHOPOIMBIM
TEJIOM, COCTOALMM H3 KaMHeH H IIBOB, 3alIOJHEHHbIX
PacTBOpoM. JTHM OCYCIIOBIIHBAIOTCH CMEAyIONMe 0Co-
GeHHOCTH ee paGoOTBI: NPH CXKATUM KIJIANKH YCHIIME Tepe-
HaeTcs HEPaBHOMEPHO BCNIE[ICTBHE MECTHBIX HEpOB-
HOCTEH H HEOMHHAKOBOH IUIOTHOCTH OTHENbHBIX yYacT-
KOB 3aTBepHeBLICTO pacTBOpa. B pesymbrare KamuM
HOABEPralnTICA HE TOJNBKO CXAaTHI0o, HO TaKXe H3|'K5y
H cpesy.

3.2. XapaKTep paspyHICHHS KJIaAKH U CTCHCHb BIMA-
HMA MHOTOUMCJIEHHBIX ()aKTOpoB Ha ee HpOYHOCTh
OOBACHAIOTCA OCODEHHOCTAMHM €¢ HANpAKeHHOro Co-
CTOAHMA NpH Cxaruu. Paspymenue oOGbruHOE KHpIHu-
HOM KJIamKW OpH COKaTHM HAYMHACTCA C NOAB/ICHHA
OTACIBHBIX BEPTHKAIGHBIX TPEIMH, KakK NpaBWIo,
Haj ¥ NOX BEpTHKAIEHBIMH 1UBaMH, YT0 OGBACHACICH
SIBNIEHUAMY M3rHGa ¥ cpesa KaMHi, 2 TaKXKe KOHIeHT-
pamMell pPAacTATHBAIOINMX HANpSOKEHMA Hal 3THMH
HIBAMH.

3.3. [lepBsie TpenmHbl B KHPNHYHOH KITaAKe NOAB-
TIAI0TCA NpH HArpy3Kax MEHSIIMX, YeM pa3pyuialourye,
nipHyeM 0GbIuHO oTHOWIEHHe M = Nepo: Ny TeM Mens-
me, yem onaGee pactBop (Nope — HArpy3Ka, COOTBETCT-
ByIOIIas MOMEHTY NOABJICHHMA TpeumH; N, — paspy-
1uaroman Harpyska). Tak, Hampumep, mis KIagoK Ha
PacTBOpax MapoK:

S0mprmge m=0,7-0,8
10125 m=0,6-0,7
0; 2n4d m=04-0,6

MOMEHT mOABJICHHA NEpBHIX TPEIMH 3aBHCHT OT
KayeCTBa BBIIONHEHHA TOPH3OHTANBHBLIX WIBOB H IDIOT-
HOCTH TIPHMEHsieMOro pactBopa. Ilps HepOBHEIX IIBax
H pacTBOopax Manoi obGnemMHOH Macchl (HampHMEp,
C 3anONHMTE)leM B BHAE JIETKOTO mecka) BEJMYHHA
m Moxer GbITh MeHbIlIe NPHBENCHHBIX 3HAYCHUH.

B knagxax u3 KpymHOPasMEpHBIX H3Jeui (HampH-
Mep, M3 HEKOTOPHIX BH/IOB BBICOKOHMYCTOTHBIX Kepa-
MHYECKHX KaMHell, KaMHeil 3 suencToro GeToHa) Ha-
CTymaeT XpymKoe paspyllieHHe, INepBbIe TpEIHHbI
TIOABJIANTCA TIpH Harpy3kax 0,851 ot paspylatomeii.

3.4. Ha npovHOCTSs KIIAAKH NPH CXAaTHH BIMAIT Clie-
Hyroume GaKTOpHl: NPOYHOCTs KAMHA; pasMephl KaM-
Hi; MPaBWILHOCTH (OPMBI KaMHA; HAITHIHE HYCTOT B
TmyCTOTeNbIX KaMHAX; NpPOYHOCTh pacTBOpa; ymobo-
YKIaasIBaeMocTs (IOABIDKHOCTS) PacTBOpa; YHpYTO-
IWIaCTHYECKHe CBOMCTBA (HedOpMaTHBHOCTH) 3aTBEp-
[eBIIEr0 pacTBOpa; KauyecTBO IJIANKH; INEpEeBA3Ka

KNafKH; CUEIICHHE pacTBOpa C "KaMHEM; CTeleHb
3aMONHEHHsI PACTBOPOM BEPTHKANIBHBIX LBOB KITaAKH.

IlpouHocTs KaMH#A M pacTBOpa, pasMeps! H dopma
KaMHA HMMEOT pellalomiee 3HAYeHHe A MPOUHOCTH
KIJIafIKH.

Bosbllioe BIHAHAE HAa NPOYHOCTh KIIAAKHM OKa3bl-
BaeT CONPOTHBRIICHHE KHPIHYAa PacTsDKeHHI0 M M3ruGy.
Tlo3ToMy roCyHapCTBCHHBIH CTaHNapT yCTaHABIHBA-
eT TpeGoBaHHA K NPOYHOCTH KHPIMYA KaK IIPH COKaTHH,
TaK u npd n3rnbe. pownocrs xupnm4a mpu u3ruGe
OKa3bIBacT MeHblliee BIIHAHAC HAa MPOMHOCTH KITaMKH,
YeM IIpH CXKATHH.

TIpouHOCTD KIAAKH NPH CXKATHH BCIEACTBAC BO3HHK-
HOBEHHS B Heil CNIOXHOTO HANPMKEHHOTO COCTOSHHA
3HAYMTENIBHO MEHbUIC COMPOTHBIICHHA KaMHA CKaTHIO.
HanpnMep, NMpOYHOCTh KHMPNAYHOH ICUTafKHM HPH Cia-
6bIX pacTBOpax cocCTaBiser Bcero ymmbs 10—15%,
a mpH NpOUHBIX pacTBopax — 30—40% mnpouHOCTH
KUpIHYa.

IIpoYnoCTs KNAaNKM M3 Kamueil HempaBHIbHOI Gop-
MBI BO MHOTO Pa3 MeHbllle IPOYHOCTH KaMHA B COCTaB-
JIAeT aKe WA KIAOKH Ha MPOYHOM pacTBOpe MapKH
100 u3 pBanoro GyTa BEICOKO# IPOYHOCTH Jiamb 5—8 %
npouHocTH Kamusa. IIpH ofHOH H TOH ke HPOYROCTH
KaMHA H pacTBOpa NPOYHOCTD KIIAAKH M3 NOCTEIHCTOrO
6yra B 1,5 pasa, a U3 KaMHA NpaBHIbHOH GopMEl B
3,5 pasa BeIme KJIANIKH B3 pBaHoro Gyra.

3.5. BeicOKOro KawecTBa KJIANKH, PaBHOMEPHOIO H
IDIOTHOTO 3aMOJNIHEHHA INBOB PacTBOPOM MOXHO JOC-
THYb, TIpHMeHAA BUOPHPOBaHHE KHPIMMHOH KJIAMKH.
B 310M CiTyyae mpoOYHOCT, KMPHHIHOH KJIagks B 1,52
pasa BHIlIEé MPOYHOCTH OGLIMHOM KNaKH CpemHero
KauecTBa.

KauecTBo 3anonHeHHA HIBa B 3HAYHTENIbHOM CTeHEeHH
38BHCHT OT HOABIDKHOCTH NPHMEHAEMOrO pacTBOpa.
IlpousocTs KnajxW, BLUIOXKEHHOH HA ITOABHKHBIX
(IIacTHMHBIX) pacTBOpax, BhINIE NPOUYHOCTH KJIANKH
Ha eCTKMX pacTBOpax. B cBA3H ¢ 3TEM B pacTBOpax
NPHEMEHANT IWIACTHQHIMPYIOIHE H BOAOYAEPKHUBAIO-
wMe 100aBKH B BHIIE H3BECTH, IJIMHEI H PYTHX Mate-
PHAIOB.

3.6.llepeBaska KHPMMYHOH KNAAKH Ha HPOYHOM
PacTBoOpe NPH OCEBOM CKATHM HECYIIECTBEHHO BITHACT
Ha HPOTHOCTH KIIAKKH, €CIIH OHA BHINOJTHACTCA He pexe
¥YeM B KaKAOM INecToM pany. OpHako mpH Kiagke,
BHIIOJIHACMOHR B 3HMHHMX YCJIOBHAX HWIH B CeiiCMH-
YeCKHX paifoHaX, npA OConpmoOH BHENMEHTPEHHOCTH
IPWICKEHHSA HArPY3KH H GONbIIMX MECTHLIX HArpy3Kax
PEKOMEHJYeTCA NPHMEHATH LEMHYIO NIePeBA3KY.

3.7.Cuenniene pacTBOpa C KaMHEM H Ka4yeCTBO
33NONTHCHAA BEPTHKAIBHEIX IUBOB BIMAIT HA HPOY-
HOCTb KKK NPH CXaTHH. MOHONMTHOCTD, TPEIMHO-
CTOHKOCT KJIAKH H €€ CONPOTHBJICHHE YCHIHAM
wrnba M pacTDKEHMA NPH HEPaBHOMEPHO#H oOcagie
dyHnaMeHTOB, W3MEHEHHM TEMHepaTyph! H mpodee
CYIIECTBEHHO 3aBHCHT OT YKa3aHHBIX (HaKTOpPOB.

TIPEAET NMPOYHOCTH KIIAAKH

3.8.1Ipenen MpOYHOCTH BCEX BHAOB KNANOK IpH

KpaTKOBPEMEHHOM 3arpyXeHHH onpefenaercs no ¢pop-
myne npodeccopa JLU. Oumumka:

Ry=AR, [1- a , 1
“ ' b+R,/2R,)1 W




rae R, — nipepiesi MpOYHOCTH KJIaAKH OpH CXa-
THH;

R, — mpepen TpoYHOCTH KaMHA IIpH CKa-
THH;

R, — npegen mpouHOCTH pacTBopa (KyOH-
KOBas IIPOYHOCTB) .

Koadpdumment A Xapaktepusyer MaKCHMaIbHO
BO3MOXHYI0, TaK Ha3bIBaeMyl0 ,,KOHCTPYKTHBHYIO®,
MpOuHOCTh KJIaAKH. HeicTButensuo, u3 dopmynsr (1)
crnepyer, 4To mpE R, —° R, = AR,.

Koadpdumment 4 (koHCTpyKTHBHbIH KO3DHUIMEHT)
ompepenserca no gopmyne

100m +nR,

rae R, BuIpakeH B Krc/om?.
. Besmmaunst Ko3hGHIEEHTOB 4, b, m H n NpHBENEHDI
B 1a011. 2.

TabGnuua 2

Knanxa a b m n

Kupnuunast (BbicoTa pagaor Spmo 0,2 0,3 | 1,25 3
15 ¢cM) M H3 KPYNHBIX KHPIOHYHLIX
16noxoB

W3 cioluHEIX KaMEe#t npasuasHo#t | 0,15 10,3 | 1,1 25
dopmer (BEiCOT2 psaa 18-29 cm)
To xe, H3 NMyCTOTENRIX KaMHeH 015103 {15 25

M3 cmiowHrx Kpyneex Gnokxos | 0,09 | 0,3 |CMm. mpamen.
(BricoTa psima 60 cm u Gosnee)

U3 pBanoro GyroBoro xamusa (must | 0,2 | 0,25 2,5 | 8,0
KJIalKH B Bo3pacTe 3 mec)

IlpumMeuanue. [Ipn onpegeneHun NPOYHOCTH KIaTKH
M3 CIUIOIUHBIX J1eTKOGETOHHEIX KpPYyTHLIX GIOKOB NpUHHMAaeTcs
KodpdunmenT A = 0,8, a H3 KpymHBIX GNMOKOB TsKenoro Gero-
HaAd =09.

Ecnu mpoYHOCTh KHMpINHYa NpH H3ruGe MeHblue Ipe-
nycmotpenHoit I'OCT 530-80, To KOHCTpYKTHBHBIR
Ko3h¢dumHeRT A mis Kiagxu ompefensiercsa no ¢op-
Myme

1+ R 1 / 3Ru b
rae Ry p — NpOYHOCTH KHPIIHYA IIPH H3rHGe.

KoadduimmeHT 7Y NPHMEHAT NpPH ONpEAENeHHH

NpOYHOCTH KNafKH Ha pacTBOpax HM3KHX Mapok

(25 u Hwxe) . ITH KO3DODHIMEHTH! TPHHUMAIOT PaBHBI-
MH IIpH:

R, >Ry =15

R, <Ry 7= YoRas + 3= 70)R, . @
Ryy 2R,

Jins xnagky M3 KHpHNHYa M KaMHe#l NpaBHIbHON
dopmer R, = 0,04R,; v, = 0,75; pna Gyrosoit
xmagku Ry, = 0,08R,: v, = 0,25.

Qopmyna (1) ycraHoBJIeHa VIR CJIy4aeB, KOrAa
KauyecTBO KJIAJKH COOTBETCIBYET YPOBHI0 MacCCOBOTIO
CTPOHTENLCTBA, 3 NIPHMEHACMBIE PACTBOPE! OCTATOUHO
TIOOBWDKHBI M yHOoOOyKilaasBacMbl. EciiH 3TH ycnoBusa
He coONIIaTCs, TO BIMAHME pAfa GaKTOPOB YdIHTHI-
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BaeTCA NIpUMCHEHHEM [ONONHMTENBHBIX Ko3hdumy-
€HTOB K 3HaYcHHAM R,, BoiuHcjieHHBM 1o Qopmymne
(1). B cnmyuae, HanpHMep, NpHMEHEHMA JKECTKHX,
HEYIOOHBIX [UiA KJIafKH IEMEHTHBIX pacTtBopoB (Oe3
HoGaBKH IJMHBI WM H3BECTH), PaCTBOPOB Ha IDIAKO-
BOM MITH JIpYroM JIETKOM TeCKe, a8 TAKJKe CHIIBHO CHH-
MaeMBIX (B BO3pacTe 0 3 MeC ) HM3BECTKOBBIX pacT-
BOPOB NIpefeisl NPOYHOCTH KIIANKH TOHHXAIOTCA Ha
15% mo cpaBHeHHI0O C BBIMHCICHHBIMH 10 GOpMYIIe
(1). B cpemnem Ha 15 % noHmkaeTca Ipefen Hpoy-
HOCTH KJIaOKH M3 IyCTOTENbIX KpYNHbIX GETOHHBIX
GIIOKOB [0 CPaBHEHHIO C NPEHENOM NMPOYHOCTH KIIaAKH
M3 CIUIOIUHBIX KPYMHBIX OJIOKOB TO# ke Mapku. IIpe-
Ilen NpOYHOCTH KJIAKH H3 HOCTeNHcTIoro Gyra Ha
50 % BblIIe KITAOKH H3 pBaHoro Gyra.

3.9. Ilpenen npoYHOCTH BUOPHPOBAHHOM KHpPIHIHON
KNa[iKH, B KOTOpoi oGeciieyeHO INIOTHOE H PaBHOMED-
HOE 3aNoNHEHME IUBOB pacTBOPOM, 3HAUHTENLHO
(8 1,52 pa3a) Boiie 06bMHON KITaKH.

3.10. IIpenen mpoYHOCTH KJIafKH H GETOHA 3aBHCHT
TaKXKe OT JIMTEJIbHOCTH 3arpyxenua. Ilpenesiom mm-
TeJIbHOTO CONPOTHBIICHHA KITaIKH Wil GeroHa Ry sBiIA-
€ICA MAaKCHMANBHOE HAmpsKEHHe, KOTOpOe MOXET
BbIAEPXKATh KIIafKa Wik GeToH HeorpaHHYEHHOE BpeMst
Ge3 paspyuierms. Beymmuuna R, mis wsoxenbix 6eToHOB
paBHa 0,8—0.85R,, a Wi sA9eHCTBIX OETOHOB HEaBTO-
KnaBHoro TBepHenusa 0,55—0,60R,. Insa KupOUYHOM
KNafikH Ha NPOUHBIX PacTBopax Mapok 50 H Bhimiie
opuenTHpoBowHO R, = 0,8R,, mapox 10 u 25-0,7R,
H 1A KJTafiOK HA H3BeCTKOBOM pactBope 0,6R,,.

Cnepyer OOHAKO YUMTBIBATB, YTO TOCIE JTMTENb-
HOro MepHOHa TBEpAEHHA pacTBOpa MOM HArpy3xoi
(Gonee rona) BCNEACTBHE ero IDIACTHYECKHX Aedop-
MaiMit MTPOMCXOOUT BHIPABHUBAHWE NOBEPXHOCTH pact-
BOpa B LIBaxX KIIafKH, YTO YMEHbIIAET MECTHLIC KOH-
LEHTpalMH HANPSOKECHHH M HO3BOJIAET NOBLICUTH pacyer-
HOE CONpPOTHBJICHHe KJIafmkH Ha 15 %, cm. m. [3.11r].

PACYMETHBIE COIPOTHBJIEHHMA

3.11. Ilpunsroe B cranpapre CIB 384—76 nomsue
HOPMAaTHBHOIO COIIDOTHBIIEHHS MaTePHAIIOB, CBA3AHHOE
¢ KOHTPONBHOH WM GpPaKoBOYHON HX XapaKTepHCTH-
KO#, yCTaHAB/IHBaeMoil rOCYJapCTBEHHBIMU CTAHAAPIa-
MM Ha MaTepHaJIbi, He MpAMEHACTCA K KIIafKe, TaK KaK
OHa ABJAETCA KOMIO3NUTHBHIM MaTEPHAIOM H €e IpoY-
HOCTb HE YCTaHOBJICHA CTaHAapTAMH.

Ilpu ycraHOBNIEHMM DAacYeTHBIX CONpoTHMBIICHHI mia
KaMEHHBIX KOHCTPYKIMii IpHHATA CIENyIoLIas CHCTe-
ma ko3pdumuenToB. Kosdoumpent uameHUMBOCTH
NpOYHOCTH KHPIMYHOH KIIaAKHM Ha OCHOBAaHHM CTaTH-
CTHUECKHX [aHHBIX NPHHAT pasHbIM C = 0,15, a ycrioB-
HOe HOpMAaTUBHOE CONPOTHBIEHHE R, = Ry, (1 —2C) =
= 0,7R,, npx 3T0M oGecmeueHHOCTs BeiMuMEbI C
pasHa 0,98. BeposATHOE NOHWKEHNME POYHOCTH KKK
110 CPaBHEHHIO C YDOBHEM, NPHHATHIM B HOpMax, yud-
ThIBaeTCA AenenueM R, Ha xoaddumuent 1,2, a apyrue
BTOPOCTEHEHHbIC (haKTOPhI, He YIHTBHIBAEMbIE PACUETOM,
H Jedexrtnl (ocnmabnenue KJIagKH MyCTOLIOBKOIA, THe3-
famu, ReGoNbIIHE OTKIIOHEHHA CTONIGOB H CTEH OT Bep-
THKQIH M T. 0.)-Ha Ko3¢dumuent 1,15. Takum oGpa-
30M, OIOJIHHTENbHBIM KO3 UINIeHT HANEKHOCTH [T
KUpIHYHOH KJIafKu nIpHHAT paBbiM 1,2X1,15 = 14
H pacueTHoe conporusienve R = 0,7R,/1,4 = 0,5R,.



PacueTHbI¢ CONPOTHBNCHHA KAANKH CAXATHIO H3 BCEX
BHIOB KaMEHHBIX H GeTOHHBIX H3MC/MHA DPHUBENICHKI B
Ta6n. [2—-9], m. [3.1-3.14]. Cpenune oxmpaembie
Hpefens! MPOYHOCTH KIAKA MOrYT GHITh ONpeHemneH::,
B cilyuae HeoOXOMMMOCTH, YMHOXEHHEM PaCuCTHBIX
conpoTHBNeHHMIt Ha K03ddunuenTsr Ge30macHOCTH, IpH-
BepeHnsie B 1. | 3.20].

3.12. PacueTHnie CONPOTHBICHHA KIAAKH NPH CXa-
THH H3 KepaMHYECKHX KamHeil ¢ FOpH3OHTANLHEIM pac-
nonoxenuem mycror (cM. FOCT 530-80, wepr. 15—
18) cmenyer masmauars no n. [ 3.1] Tabn.[2] ¢ npume-
HEHMEM CNICAYIOIHX NOHIDKaoUMX Ko3gdHmueHTOB:
D — yumrpiBalomiero ocoGeHHOCTH paGoTHI KITaKu
(xpymKocTb paspylileHHA ¥ fAp.) M D; — mepexomHbIi
K03 PUIMENT OT PacueTHOro CONMPOTHBIICHHA K Mpere-
Y TPOYHOCTH KIIAKH

ma xiaaxu u3 kHpmria (FOCT 53080, wepr.
15-17):

D=06; D, =33

OpH yKIa[Ke KamHell NyCTOTaMH FOPH3OHTAIBHO

(T'OCT 530-80, ueprt. 18—20) :

D=0,6; D, =33;
TpH YKJIafiKe KaMHei TyCTOTaMH BEpTRKAIBHO:
D=08; D,=25.

3.13. PacueTHOe CONPOTHBIIEHHE KIIaKH H3 KHpIHYa
H IyCTOTENIHX KepaMHMYeCKHX KaMHel NpH pacdere
KaMEHHBIX KOHCTPYKIMHA Ha BBIHOCIHMBOCTb, a TaKXKe
no o0pa3oBaHMI0 TPEIIMR OPH MHOrOKPAaTHO NOBTOpSA-
IOLIMXCA HArpyskax OHNpeReNsAeTcA MyTeM YMHOXCHHS
COOTBETCTBYIOIIMX PacYeTHbIX COHPOTHBIICHHN KIIaKH,
NMpMHATHIX 10 Ta6n. [2, 10 1 11], Ha ko3 dumment D.
B T1abn. 3 mpusepennt koabdmmentn D pna ompe-
HeNeHHA pPacueTHBIX CONPOTHBIICHHA KIIANKH H3 KHp-
OMYa ¥ IMyCTOTENIIX KepaMHueCKHX KaMHe# mpH pac-
YeTe HA BRIHOCIIMBOCTb H 10 06pa30BaHHI0 TPEIHH OPH
MHOTOKPaTHO MOBTOPAIMMMXCSA HApY3KaXx B 3aBHCH-

MOCTH 0T K03 dHIHerTa aCHMMETpPHH p:
p= Omin , )

Omax
TH€ Opin K Opgx — COOTBETICTBEHHO HAHMEHbILICE H Ha-
HOonbiliee 3HaYeHAs HANPSDKEHHI B
KJ1ajiKe, BOSHMKAIIMX OT HOpMa-
THBHBIX CTATHYECKHX ¥ NOBTOpSIO-
LIHXCA HATPY30K.

Ta6nuuma 3

p<o0l1}{ 02}03}04]05})06]07}] 0809
D=05]0551]06]065 ] 0,7 ]0,75 ) 08085 | 09

INpumedanne KoapdamuenTal D mauu Ui KIaNOK
B 28-mHeBHOM BO3pacTe.

CHEIIEHHE PACTBOPA C KAMHEM
H NMPOYHOCTHh KAMEHHBLIX KJIAZIOK
NP PACTSDKEHMH H CPE3E

3.14. TIpovHOCTh KJIaKH IpH PACTAKEHHH M Cpe3se
3aBHCHT, [NIaBHEIM 0Gpa3’oM, OT cliellIeHHs pacTBOpa C
xaMHeM. IIpouHOCTH cHEIEHMA 33BHCHT OT MHOTHX
¢daxTOpoB, Hanpumep, BHOAZ M COCTaBa pacTBOpa,

MPOYHOCTH H YCa[IKH PacTBOPa, CKOPOCTH MOTTIOMICHHUS
KaMHeM BOJBI, YHCTOTHI MIOBEPXHOCTH KAMHA, YCIOBUH
TBEpACHHA PacTBOpa B KiafKke (TeMIlepaTyphbl H BIIax-
HOCTH BO3[yXa), COMIEpXaHUsi NOCTOPOHHMX TpHMecei
B KaMHe H pacTBOpe H Jip.

3.15.Tipy  OCeBOM pacT/DKEHHM H pacTAKeHHH
npH n3rkbe pa3zTMYalOT CIyd9an CONPOTHBIICHHS Helepe-
BA3aHHBIX (TOPM3OHTANLHBIX INBOB) H NEpeBA33aHHBIX
ceueHuii. Bo BTopoM cityuae paspymienrie MOXeT IpOHC-
XOIMTh MO CTYNEHYaTOMY CeYeHMIO, T. €. 10 TOPH30H-
TATbHBIM H BEPTHKATHHBIM IIIBAM WIH e 1O INIOCKOMY
CeueHWIo, T. €. N0 BEPTHKANBHLIM HIBAM H KEIOMY
KaMHIo.

3.16. PacueTHbIE CONPOTHBIICHHA KJIAAKH U3 KHPIH-
42 M KamHell OpaBWIBHOH (OPMBI OCEBOMY pacTske-
HHIO, PacTsDKeHHMIO NIpH H3rHGe, a Takxke NpH cpese
ApHHMMaloT o m. [3.15 u 3.16].

AEGOPMAIIHH KIIAIKH

3.17. KameHHaa Kilafika SIBISAETCA YNPYTO-IACTH-
yeckuMm TenioM. Ee medopmanum 3aBHCAT OT IJIHTeNb-
HOCTH NIPWIOXEHHs HATPY3KM HIIH Xe CKOPOCTH 3arpy-
HEHMS KJIAAKH.

Pazmyarot:

a) ynpyrue (Wm MrHoBeHHbie) aepopmamm. K
3THM fedopmamuaM GmH3KH TaKke Redopmamum
KIafKH, NOjyuyaeMmble NpH OYeHb OBICTpOM 3arpy-
KeHUH (HeCKONBKO CeKYHJ OT Havana 3arpyKeHus
oo paspyiienns oOpasma). 3aBHCHMOCTb MEXAy Ha-
OpskeHUAMH ¥ fiebOpMalEAMHE B 3TOM Ciryuae Gnmska
K NIPAMOJIHHEHHOM;

6) xpaTkoBpemeHHble JedopMallMH, COOTBETCT-
BywlHMe OGHYHOR B JIaGODaTOPHBIX YCIOBHMAX MJIH-
TeNIbHOCTH HCIBITaHui (0 OFHOTO uaca) ;

B) gedopMalH INpH [UIMTENTBHOM 3arpyxeHHH B
TeYeHHe MHOTHX JIeT.

3.18.TlonHaa OTHOCHTeNnbHAA AedopMalHA KIAXKH
€o (Be3 yuera ycamku) MoxeT GbITh BhIpaXceHa popMy-
no#

€ =€t €, ©)
raoe €] — YNpYraf OTHOCHTeNIbHAA Aedopmanmsa
KJIa[IKH;

€, — OTHOCHTeNbHAs [iepOpMALHA TIPH [UTH-
TeNTbHOM IPWIOXKEHHH Harpy3KH.
Ips 310M €, MOXET GhITh IIPEAICTaBNIEHa B BH/E

eg =elg+ ezg’ (7)

roe €,g — IMacTHiecKas Aedopmaius, BO3HH-
Kaomas npd KpPaTrkoBpeMEeHHOH Har-
py3ke (T. . IpH Harpy3Ke JUIHTeNb-
HOCThI0 10 1 4) ;
€,¢ — RedhopMamus HON3yvecTH.
Inacriveckas pepopmamus €, , GeTOHOB ¥ KIIafioK
Ha NpOYHOM pacTBope MHpH HanpskeHHax o <O,5R,
obbraHO He mpeppumaer 15% ympyro#t medopmamum.
Iomuas npepenshas pedopmanus (Nput —~>°) € , 0GEM-
HO B 2—4 pasa GoJbile €,;.
3.19. OtHocuTenbHble medopMALMK KJIANKH € HpH
KPAaTKOBPEMEHHOH Harpyske MOTYT OIpeAeNATECA
nipy No0bIx HanpsokeHUAX 1o dopmyse
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rae a — yApyras XapakTepHCTHKa KIIalKH,
npHHMMaeMad 1o In. [3.21];
0 — HanpsDKeHHe, NPH KOTOPOM oOmNpefe-
nAeTca €;
R, — cpenuil Tipenern MPOYHOCTH KIIaJKH,
onpenesgemsIi 1o 1.[3.20].

Yupyrue XapakTepHCTHKH KIaJIKH C CeTYaThIM H
OpONONbHBIM ~ aPDMHDOBAHHEM  NPHHHMAOTCA 1O
m. [3.20].

3Havenua KoaddumuenTa B npuseneHs! B Ta0i. 4.

Tabnuna4

(4
R

0,1]0,2{0,304]05|06}0,7(08| 0910
u

B-10-? 0,1110,220,35/0,50{0,67]0,861,11[1,43]1,87/2,64

3.20. OTHOCHTeNbHEIE TONHBIE AehOPMAlMH CXKATHA
(6e3 yuera ycagku) TNpH JIMTENIBHOM INIPHJIOKEHHH
HArpy3KH, BKIIIOYAIOIMe KPaTKOBpeMeHHble JedopMma-
M B fAedopMalMM NONSYYECTH, OHPENENAOTCA IO
m. [3.23}.

3.21. Mogynu ynpyrocta 1 gehbopMaIMA KITaJKH U3
TMPHPOIHBIX KaMHell HONYCKAeTCs NMPHHHAMATh IO CIle-
IHMANBHBIM YKa3aHHAM, COCTAaBJICHHBIM HAa OCHOBE pe-
3YJIBTATOB IKCIePHMEHTANTBHBIX HCCIIENOBAHMH, YTBEPXK-
[EeHHBIM rOCCTPOSMH COIO3HBIX peciyGIHK.

3.22. B 3aBMCHMOCTH OT KOHCTPYKTHBHOTO DELLIEHHA
MeHee GnaronpuATHble pe3yNbTaThl MOTYT OBITH HmOMy-
YeHbl KaK OpH KPaTKOBPEMEHHBIX, TAK M HPH [JTHTeITh-
HBIX Harpy3kax. Hamprmep, B MHOIOCHOHHOH KOHCT-
PYKIMH HanGojiee HaNps>KeHHbIA IPH KPaTKOBpEeMEH-
HOil Harpyske CJIOH MOXeT C TeYeHMEM BDPEMEHH pa3-
rpyXatsCi, a MeHee HaNpMKCHHBIA Harpyxarsca. Ilo-
3TOMy HeoOGXOmMMO y4MTHIBaTh AedOpManMH, BO3HH-
KalolliHe KaK NPH KPaTKOBPEMEHHOH, TaKk M HpH /M-
TEJBHOH Harpy3Kax.

3.23. 3aBBCHMOCTH MEXAY HaNpsDKeHHAMH H Aedop-
MalMAME KPHBOJIMHEHHa, MOOynb nedopMamuii He sB-
JIAETCA BEJIMIHHON MOCTOAHHOH (UepT. 1).

/
Yepr. 1. Mopym nehopmammii

1 — HavamBHEGY Monyis Aedopmammlit (MORYNb ympyrocT)
E, = tga,; 2 — xacaTebHKI MORyNE AepopMatmit Ergpy =

do
e 3 — cpenmmnit (cexynpait) Monyms Redopma-

=tgal =

watt E = tga = -2
€

10

Pasnnuasor:

E — RavanbHbit Monyns pedopmaimit (Moayms ym-
PYTOCTH) KJIafKH, COOTBETCTBYIOL(HHA MasibIM Han-
paxemaM (0 <0,3R,). Bemrmna E, ompemenserca
no opmyne

EO = a-Ru; (9)

KacaTe/IbHeIE Monynb Redopmamuit (IeHCTBUTENb-
Hbif)
En =do/de; (10)

cpepmmit (cexywmit) Momyns Redopmanui
E = gfe. 11

IIpH 3aBHCHMOCTH MeX/Ly HanpsDkeHWsAMH H Hedop-
maiuAME 1o popmyne (8) momynu nedopMauuii onpe-
OensaroTca no gopmyie

E,,=E, (1-0/1,IR,). 12)

tan

3.24.Ipu pacyeTe KOHCTPYKHHMH C Y4eTOM IJTHTEINb-
HOTO NpPWIOXKEHHA Harpy3Kd HanGoree BakHOH Xapax-
TEPUCTHKOH ABNAeTCA NpefeNbHaA NONHaA nedopma-
M KIIAaKH €, (COOTBETCTBYIOMAA ¢ —> =) . 3HavueHHe
3TOH BENMMMHEI PaxNIAYHO [UIA PasHbIX BHIOB GeTOHOB
# xnagox. Jnf NMpakTHYeCKHX PacueToB 3HAYCHHA €,
HOPDMHPOB2HB! H OIPENE/AIOICA YMHOXEHHEM YIpY-
roit medopmanuu o/E, Ha xoadpduumeHTH V, 32BHCA-
mmMe oT BHAa xmaaxK (cm. 1. [3.23]). Hopmupopaumsre
3HaYeHHsA ¥ OTHOCATCA K HeopMauMAM IpH Hampsbice-
HuAx 6 <0,5R,,. Ilpn 5THX 3HaYEHHAX HampsDKeHHH ne-
dopmaman  nonsyyectT®s B OCHOBHOM  pa3sBHBAKOICA
B TeyeHHe NEpPBOr0 Troja MocCie 3arpy3kd M 3aTeM
NOCTENeHHO 3aryxalor. [Ipm OONMBIMX HANPSDKCHHAX
pedopMalMM TON3YdYecTH 3aTyXalT MEJIeHHee, a NipH
HaNpsOKeHMAX, HPEBHIIAIOIMX Hpefen HIMTEIBHOro
conpoHBieHua R, ckopocTs AedopMamyii ¢ TedeHHeM
BpeMeHH YBeJIMUMBAeTCA M HACTYMaeT paspyllcHHe.
Cxopocts HapacraHuA AedOpMalHil 3aBHCHT OT BHOA
MAaTepHaJiOB M KauecTBa KIIafkH, BO3PacTa KIIaiKH K
MOMEHTa ee 3arpy3KH, pa3MepoB CedeHMA IKJIAKH H
onpenesngerca no m. [3.23].

JedopMaliuu ycafiky KIafKH H3 TIHHAHOrO 060X-
KeHHOr0 KHpIHMYA H KepaMHYeCKHX KaMHeH He YUMTEHI-
Batorca. Jedopmamam ycamk KiIagKH H3 CWIHKATHOTO
KHpIMUa M KamHei, GeTOHHBIX KaMmHe#l H GNTOKOB IpH-
HMMAKOTCA 1o 1. {3.26].

OBBEMHAA MACCA (M/IOTHOCTH) KIAOKH

3.25. HopmatnBHasA 0GbeMHaA Macca KITIKH, TIPHHE-
MaeMmast IIpH pacueTe KaMEeHHbIX KOHCTPYKIMiA Ha IIpov-
HOCTb, NpHBeAcHa B Ta6i. 5. [Ipu pacuere pomkua yuu-
THIBaTbCA TAKXKe COOCTBEHHaA Macca INTYKaTypKH, KO-
T0pas MPHHMMACTCA NpH Cyxoit IITYKaTypKe paBHOR
15 xr/m®. B ciyuae npuMeHeHHs MOKPOii WITYKATYPKH
e¢ TOJIUAHA, NPH OTCYTCTBHH CNEUHAIBHBIX JAHHBIX,
IOpHHUMAETCA paBHOH 1,5 cM; HOpMaTHBHasg oGbeM-
Hasd Macca INTYKAaTypKH H3 IeMEHTHOTO WIH CMeLIaH-
Horo pacrsopa — 1800 xr/m3, a u3 u3BecroBOTO
pacteopa — 1600 xr/m3.



Ta6bnuuas

HopmaTtuBHas
Kmanka o6GBemHasa macca,
Kr/m?
Cx‘mouman H3 NOJTHOTEJIOro KUpIHYa 1800
M3 mycroTeNioro, NOPHCTO-HBIPYATOIO
MM NOPHCTOTO KHMpIMYa npu oGbheMHOH
Macce KMpIMua, Krim3:
1450 1550
1300 1400
M3 HyCTOTEHX KEPAMHIECKHX KaMHeil
npu BeIcoTe Kamus 138 MM mpu obGnem-
HOH Macce KaMmHs, KI'/m3 :
1450 1500
1300 1380
M3 nerkobGeToOHHBIX KaMHeHt C miere-
BHOHBIMH NyCTOTaMHu (IyCTOTHOCTE 26 %)
npu oGseMHOR Macce, Kr/m? :
1400 1100
1600 1230
M3 1nerkoGeToHHHIX TPeXMyCTOTHBIX
KaMHelt CO CKBO3HBIMHM ITYCTOTaMH C 3a
CHIMKOH LIUTAKOM, KEPaM3UTOM H T. IL
(oycToTHOCTL KamHA 35 %, oGBeMHax
Macca 3achinki 1000 kr/m*) npu o6nem-
Hoft Macce GeToHa, kr/m>:
1400 1300
1600 1420
ByroBad u3 u3BecTHAKa OpH oGBem- 2100
HOM Macce u3BecTHAKA 2200-2500 xr/m*
M3 xpymHeix GIOKOB H3 TSXKENOro 2400
GeroHa
U3 xpymHeIx GroxoB H3 nerxoro win |IIpuaumMaercs pas-
AYeHcToro 6eToHa Ho#t oGBbemioO’ Mac-
ce GeToHa C yyeTom
€r'0 BIIAXHOCTH

NMpumeuwanua:1l. HopmaruBHas o6bemHat  Macca
KITafKe ODPHHATA C Y4eTOM BO3MOXHOTO e¢ H3MeHeHus B npefe-
nmax +10 %, ¥TO YUHTBIBaeTcs KO3(p(PHIHEHTAMH Ieperpy3KH.
MostoMy HopmaTHBHas OoOBneMHas Mmacca, HpHHHMaemasl IIpH
pacdete Ha IPOYHOCTh, MOXET OT/IHYATECH OT oGbeMHOM Macchl,
IPHHAMAEMOl NP TeMROTEXHHYECKHX pacieTax.

2. TonumHa WTYKAaTYpKH He BKIIOYaeTCH B pacyeTHoe Ce-
qeHHe BpH oNpefeieHHH Hecyuelt cnocoGHOCTH aleMeHTa.

3. B Tabn. § ykasaHa oGbeMHas Macca KIIaOK, BHINONHEH-
Ha® Ha TOKENBIX pPAcTBOpax, HMelouMXx o00BeMHy0 Maccy
1800 xr/m3.

4. PACYET 3JIEMEHTOB
KAMEHHBIX KOHCTPYKLIUHA MO NMPEJEJILHBIM
COCTOSIHMSIM NEPBON T'PYIIIIHI
(110 HECYMEH CNIOCOBHOCTH)

OBHMHE NOJIOKEHHA

4.1. Pdcuer KaMeHHBIX ¥ apMOKaMEHHBIX KOHCTPYK-
1M IO NpefieNIbHbIM COCTOSHHAM NepBoif rpymmst (HO-
TepA Hecymell CHOCOGHOCTH, NHOTeps YCTOHMBOCTH
¢opME1, HOTEpPs YCTOHUMBOCTH NONOXKEHWA) IIPOH3BO-
IWTCA, KaK NpaBwio, Ha BO3HEHCTBHE pacyeTHbIX
HArpy3oK.

4.2. Pacuer KaMeHHBIX ¥ apMOKAMEHHBIX KOHCTPYK-
IMi He3aKOHUEHHBIX-3[aHHH H COOPYKCHHH IPOM3BO-
IMTICA Ha BO3[CHCTBHC HOPMATHBHOH BCTPOBOH Har-

PY3KH, a WIA APYTHX HAarpy30oK NPHHUMAKTCA MX pac-
YeTHbIE 3HAYCHHSA.

4.3. BinsHne UIHTENBHOTO NPWIOXKEHHUA HATrpy3KH
Ha TNPOYHOCTb KAMEHHOH IJIAKHM YUMTHIBAaeTCA INpH
Ha3sHaYeHHH pacueTHbIX conpoTuBneHui m.[3.11r] u pac-
gere FMOKMX JIEMEHTOB 10 yKasaHuaMm mi. [4.1 u 4.7].

44. Cuemienyte pacTBOpa ¢ KHPMMYOM M KaMHeM
omiH4aeTc GONMBIIOH H3IMEHUMBOCTBIO M 33aBHCHT OT
MHOTHX CIIyvaiHBIX BeruumH. IlostoMy pacuer Heap-
MHpPOBaHHBIX KaMEHHBIX KOHCTPYKUMA NMpPOMU3BOIHTCA
Ge3 yueTa CONMPOTHBIICHHA KJIAAKH PAaCTSXKEHHMIO H H3-
by 1O HeNepeBA3aHHEIM CeYeHMAM (Hampumep, IO
TOPH3OHTANbHEIM IIBAM), 32 MCKJIIOYEHHEM CJIydaeB
pacuera Ha ceficMHUecKHe Har py3KH.

4.5. PacueT KaMeHHBIX KOHCTPYKIMiA Ha BHELICHTPEH-
HOE CXaTHe MPOH3BOIMICA Ge3 yueTra COTMPOTHUBIICHHA
PacTAHYTOH 30HbI ceueHus. IIpn GonbImMX SKCUEHTPH-
CHUTeTax, cM. N. {4.8], NpoN3BOMUTCA HOMONHUTENbHAN
IpOBEPKA CEYEHHS MO OO6pa30BaHMI0 M PaCKPHITHIO
TPeHMH; B 3TOM Cllydae YCIOBHO YUHTBIBA€TICHA CONpO-
THBJIEHHE KIIafIKH PAcTSXKCHHI0 IO HelepeBA3aHHOMY
CeYeHHI0 KaK KOCBEHHad XapaKTepHCTHKA BO3MOXKHOTO
PacKPpBITHA TPEIHH.

4.6. ConpoTuBNeHHe KIIANKH PAacT/DKeHHIO MO Hefe-
PEBA3AHHOMY CEYCHHIO YUHTHIBAETCHA NPH pacdeTe Kiaf-
KH Ha ceficMHuecKkue Bo3feiictBusa. B sToM crydae npu
BBIIONHEHHH KJIafKM JOMXHBI cOBNIOAATHCA ClIELHANb-
Hple NpaBWIa, NOBBILIAIOLIME HaE)KHOCTh CHEIUICHUSA B
coorBerctBud co CHuIT II-7-81. ITpouHocts cueruieHus
npoBepAeTCA NPH 3TOM KOHTPOJbHBIMH MCHBITAHUAMH
B 71a60paTOpHBIX ¥ HaTy pHBIX YCIOBHAX.

HEHTPANIBHO H BHEIEHTPEHHO
CKATBIE 3JIEMEHTHI

4.7. Pacdet 3/1eMEHTOB HEapMHPOBAHHBIX KaMEHHBIX
KOHCTPYKIMil [IPH HEHTPATHHOM H BHEHEHTPEHHOM CXKa-
THH TPOU3BOAMTCA MO YKa3aHUAM H GopMynaM, mpuBe-
OeHHBIM B mn. [4.1-4.11].

Ilpu Ha3HaueHWM pACYETHON BBICOTHI CTEHEI, €CIM €€
ONOPaMHU ABNAITCA NEPeKPHITHA M NPHMBIKAIOUIHE K
Heil monepeuHble CTEHbl, PaspelLIaeTCA YUMTHIBATh OIM-
paHHe CTeHBI MO KOHTYpy (IO TpeM WIHM YeThIpeM
CTOpOHaM) , IPH BBINIONTHEHWH CIEAYIOIHX YCIOBHIA:

a) MO vYeTBIpEM CTOPOHAaM, €ClM CreHa ocnabieHa
npoemamu He Gormee uem Ha 40 % Kak NO BepTHKAIBHO-
My, TaK ¥ IO TOPU3OHTaNbHOMY ceveHuio. IIpu ocnabine-
HHM BEpPTUKAIBHOTO ceueHHA Gonee uemM Ha 40 %, HO
MeHee 4eM Ha 60 % pa3pelliaeTCsA YUMTHIBAThH OMMpPaHHE
MO YeThIpEM CTOPOHAM, IIPH YCIOBHM KOMIIEHCauuM
nononHuTenbHOTO (cBepx 40 %) ocnabneHus KnagKku —
TOPH30OHTANIBHBIMH JKeJ1e306eTOHHBIMM MOACAMH C XKeCT-
KOCTBIO, PaBHOM >KECTKOCTH MNOsca KJIafKH BBICOTOH
H, — 0,4H, rne H, — BbIcOTa ipoema. 3aK peIUieHHe 1o
YeThIpeM CTOPOHAM pa3pelliaeTcs YUHTHIBaTh, €CIIH
m=H:1205 (I — mmea u H—BbicOTa yYacTKa
CTEHBI, olpefieniAeMas 1o yKa3aHusM 1. 4.8) ;

6) ecim creHa ocnaGiena mpoeMamu GoJiee, YeM 310
YKa3aHO B IOAL. ,,a”, KiTH ONHPAeTCs MO TPeM CTOPOHAM
H BMecre ¢ Tem m= H : ] > 1, paspenmercs yuTbIBaTh
ONHpaHKue CTEHBI IO TPeM CTOPOHAM.

K cnyuasm onmmpaHus cTeHbl 0 TpeM CTOPOHaM OT-
HOCHATCH, HATIPHMeED:
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YYaCTOK CTEHBI OT MeCTa NPHMBIKaHWA BHyTpeHHeH
CTeHbI K HapyXHoii 10 Gimiokaiiiero ABepHOro Mpoema;

BEpPTHKANbHBIE YYaCTKH CaMOHecCymieH CTeHHl Hpo-
MBIIDICHHOTO HIH O6IeCTBEHHOTO 3MAHNA, IPHMBIKAI0-
ImeH M 3aKpeIUIeHHO# CBA3AMM K TNOIlEpeYHOil pame
’keJ1e300eTOHHOTO HIIH METALIMIECKOro KapKaca;

B) €CNIM CBSI3b MEXOY NpPONONIbHBIMA M NONEpPeYHbI-
MM CTeHaMH OCYIIECTBIIeTCS TONbKO NepeBA3KOMH Kiafl-
KM, TO ONHpaHHe CTEHHI MO0 TPeM WM YeTHIPEM CTOPO-
HaM pa3pelllaeTcs YYMTHIBATh NpPH YCIOBHM, €CJIM pas-
HUIQ B HANpSOKCHAAX 3THX CTEH, onpepensemas Ge3
yueTa mepepacnpefe/iecHHs HaNpsKeHHA MeXHY HHMH,
He npespnmaeT 30 % pacyeTHOrO COTIPOTHBIEHHS CXa-
THIO Knagku (6e3 yuera ceT9aTroro apMHpOBaHWs, €CIIH
oHO umeerca) . [Ipu Gonblueit pasHUIe B HANPSDKEHHAX
CTEeHbI ClIeAyeT COCOMHATH Kej1e300eTOHHbIMH WM 33-
LIHIIEHHBIMA OT KOPPO3HH META/UIHYECKUMH CBA3AMY
He MeHee YeM B TpeX YPOBHAX IO BhICOTe 3Taxa. B
KapKacHbIX 3/1aHMAX y4eT ONMPaHHA CTeH IO KOHTY-
DY pa3speliraercd HpH YCIIOBHM, €C/IH CTeHa HafeXHO
CB#A3aHAa CO CTOMKaMM K BepXHHM PHI€JIEM KapKaca.

Pacuetnas BhicOTa CTeH [y., €CIH INepeKphITHE
(wm ppyras TOPH3OHTIBHAA KOHCTPYKIMA) MOXET
PacCMaTpHBaThCA KaK HEMONBHXKHAA B TI'OPH30OHTAsIb-
HOM HaNpaBJIEHHH ONOPa CTEHBI C Y4eTOM OMMpPAHHUA 10
KOHTYpY, OnpefeNnsaeTcd B 3aBUCHMOCTH OT OTHOIUCHHS
m=H:I u3 ycnosua ly, =1,21o/mVK <lo, rne H —
BBICOTAa 3TaXa; | — yIMHA yyacTKa CTeHbI; Iy — pacuer-
Has BbICOTa CTeHbI, NpHHMMaeMas mo n. [4.3] Ges
yueTa OIHPaHUA CTEHb! 0 GOKOBEIM I'PaHAM.

Besmuner K 1pH 3aKpeIUleHMM YYacTKa CTEHBI IO

YeThIpeM CTOpPOHaM paBHBI:
m=H:1 05 |06 |07 {08] 09 1 4 Gonee
K 6,25]5,14{ 452 |42} 4,08 4

Benuuunsl K npy 3aKperieHMH yYacTKa CTeHbI IO

TpeM CTOPOHAM PaBHBI:
4 S5u
nee
0,52] 0,5

m=H:1|1 1,2 14 |1,6

4.8. Yka3zanHoe B I. [4.3a] ImapHMpHOoe ONMpaHHe
MPMHUMAETCA B 3[aHMAX C HEMOMBMKHBIMH XECTKMMH
onopamu, cM. I. [6.7], mpu omKpasuu Ha CTeHy nepe-
KpbITHii 6e3 3a7IeJIKH B KiIafiKy OHOPHBIX YYacTKOB
IUTHT, HACTWIOB, OAJI0K, POTOHOB H T. II., @ TaKXe NpH
JlepeBAHHBIX NEPeKPbITHAX HE3aBHCHMO OT 3alleJIKH HX
Ha ONIOPHBIX y4aCTKaxX.

Benuumna H mpH kene306eTOHHBIX COOpHBIX WIH
MOHOJIMTHBIX MepeKpPHITHAX, 3afC/IaHHBIX Ha ONOpax B
KIIaJIKY, IPHHMMAeTCA PaBHO# BBHICOTE 3TaXa 3a BhIue-
TOM TOJINMHBI Kee300¢TOHHOM IDIMTEI, HaCTHIA WM
naHeM MmepeKpbITHA. B ocTanbHBIX ciywasx H npuHH-
MAaeTcA paBHO# BBICOTE 3TaXKa.

B omHO3TOXMHBIX 30AHHAX 32 HIDKHIOW ONOpY IIpH-
HEMaeTcs YpOBeHb OTMOCTKH HIH IN0jia, €C/IM OH
KOHCTPYKTHBHO CBSI3aH CO CTeHOH MM HaXOJHMTCS
HIDKE YPOBHSA 3eMIIH.

4.9. Ecim B cTeHe WM cTON0e AMEI0TCA FOPH30HTaNIb-
Hble WM HaKIIOHHble Gopo3asl (omHA WiIH [Be ¢ 06enx
CTOpPOH 3JIeMEHTa B OIHOM CeYeHHH) , He IIPEBBITHAIIHE
B CymMMe IO riny6uHe 1/3 TONIMHEI CIEHEI, 2 1O BHICO-
Te — 1/10 BBICOTHI 3TaXa, TO HpH oHpeneieHHn ru6-
KOCTH 3JIeMeHTa CilefyeT NpuOMIDKeHHO NPHHUMATH YC-

1.8 |2 ]2,5 |3

K | 1,44 |1,14/0,95]0,84[0,76]0,7| 0,61{0,56
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JIOBHYI0 BBICOTY 3Taxa H, = 1,1 H. Hannume 3mhx 6o-
PO3 MOXET HE YYMTHIBATHCA NpPH OIpefeliecHHH ,
€ClIH OHHM paclHOJIOXXEeHb! B YPOBHE MEXOYITaXKHOTO
NepeKpoITHA (B 37aHHAX C HENOABIDKHBIMU ONIOPAMH) .

Eciu Gopo3sasr uMel0T 6O7IbIIyI0 YKa3aHHBIX Iy 6H-
HY WIH BLICOTY, IIPH OMpefiesieHHH ru6KocTH MpHHHMA-
ercs TOJNIMMHA CTeHBl B MecTe ee ocnaGmerus. Ilpu
pacueTe OCnabeHHOro ceyeHMs Ha BHeEICHTPEHHOE
CKartMe 3JKCOEHTPACHTET NPHHMMAETCH OTHOCHTEIIBHO
OCH OC/IabNeHHOro CeueHMsI.

KOCOE BHEUEHTPEHHOE CKATHE

4.10. Pacuer 3neMeHTOB HeapMHMpOBAaHHBIX KaMeH-
HBIX KOHCTPYKIMH NPH KOCOM BEEHCHTPEHHOM COKaTHH
(BHeLEHTPEHHOE CKAaTHe B ABYX HANPABJIECHUAX) MPOH3-
BOJIHTCA 1O yKa3auusMm 1. {4.12].

CMATHE (MECTHOE CXKATHE)

4.11. Pacuet ceueHwit NpH CMATHH (MECTHOM CXKATHH)
cnefyeT MPOM3BOIOMTh Ha Harpy3ku, NPWIOXKEHHBIE K
YaCTH IDIOINAX ceveHus (IpH ONMMpaHMM HAa KIamKy
depm, Garox, NpOroHoB, lepeMblYeK, MaHeyed nepe-
KpBITHIA, KOJIOHH H [Ip.) .

Hecymas cnoco6HOCTh KiTaikH NPH CMATHHU Olpefie-
JIAeTCA C YUeTOM XapaKTepa pacHpeleIeHHs NaBJIcHAA
IO TUIOIIANM CMATHA.

Pacuer Ha cMsATHe ClefyeT NMPOH3BOIMIb C Y4YeTOM
BO3MOXXHOTO ONHPaHHWA KOHCTPYKTHBHEIX IEMEHTOB
(Ganok, JIECTHMUHBIX Mapilleii H 7Zip.) B Hpomecce
BO3BECHHA 30aHHA Ha CBEXY0 WIH OTTaHBAIOILYIO
3HMHIOK0 KJIAJIKY.

4.12. Pacuer ceueHuii Npy CMATHM HPOH3BOIMTCA IO
yKa3aHuaM H ¢opMmynam mi. [4.13—4.17]. KoHcTpyk-
THBHble TpeGOBaHHA K YYaCTKaM KJIafiKM, 3arpyXeH-
HBIM MeCTHBIMM Harpy3KaMH, IPHBEEHBI B M. [6.40—
6.43).

Kpome pacuera Ha cMsATHE ONOPHBIC Y3JIBI HOJDKHBI
GBITh pacCUMTAHBI TaKke Ha HEHTpanbHOE CXKATHE IO
yKasanuam m.[6.44 u 6.45].

4.13.IIpu Heo6xOmMMOCTH NOBBIIICHAA HeCymel
CROCOGHOCTH ONOPHOrO YYACTKA KJIA[IKH NpH CMATHH
MOTYT IPpUMEHATHCA CIIEAYyIoIMe KOHCTPYKTHBHBIE Me-
ponpuaTAA:

a) ceTuaToe apMHpOBaHHE ONOPHOTO YUYACTKa Kiaji-
K, cM. m1. [4.30 1 4.31], a Taxoke mi. 5.12-5.17;

6) omopHbIe pacupeieTUTeNbHbIE IMTHI;

B) pacupeneNnmMTeNbHbIEe NOACA NPH NOKPHTHAX Gonb-
IIHX NpONeToB, OCOGEHHO B 3[aHHAX C MACCOBBIM
CKOIUIeHMeM Juofiell (KHMHOTeaTpei, 3ansl KiyGos,
CHNOPT3AIBI M T. I1.) ;

r) yCTpO#CTBO IWIACTD;

1) KOMIDIEKCHbIE KOHCTPYKIMH (Kelie306eTOHHbIe
yleMeHTHI, 3a6eTOHMPOBaHHLIE B KHPNHYHYIO WIH Ka-
MEHHYI0 IJI3IKY) ;

¢) BHIIONHEHHE H3 HOJIHOTEJIOrO KHPIHYZ BEPXHHX
4—5 pApoOB KJIAMKH B MECTaX ONHMPaHHsA J1eMEHTOB Ha
KITaAKy.

4.14. IIpn MecTHBIX KpaeBhIX HATpY3KaXx, NPeBHILLIAl0-
mmx 80 % pacueTHOH Hecymieit cCIOCOGHOCTH KNaKu
NpH CMATHH, CIeAyeT MOA 3JIEMEHTOM, CO3HAIONMM
MECTHYI0 HArpy3Ky, YCHIHBaTh KIAJKy CEeTYaTHIM ap-
mupoBaHHeM. CeTKH JOIDKHBEI HMETh AYeHKH pa3MepoM



He Gornee 100x100 MM M mMaMeTp CTepskHell He MeHee
3 mm.

B MecTax mpHIoskeHHs: MECTHbIX Harpysok, B Clyda-
SIX, KOTA2 yCHICHHe KJIAOKH CEeTYaThiM apMHPOBAHHEM
SABIACTCA HEIOCTATOUHBIM, CJICZLYeT IIpeyCMaTpHBaTh
YKJIaAKY DacHpele/IMTeNIbHBIX IUINT TOJILMHON, Kpat-
HOH TONMIMHE PANOB KIIAKH, HO He MeHee 14 cM,
apMHPOBAHHBIX IO PacyeTy ABYMS CeTKaMH C OGIIMM
KOJIMYECTBOM apmaTypel He MmeHee 0,5 % B xaxaoM
HallpaBJIeHWH.

IIpun KpaeBOM ONOPHOM [IaBJIEHMH OFHONPONETHBIX
6anox, MporoHos, ¢epm u T. 11. Gonee 100 xH yxnagka
ONOPHBIX PacHpefeNINTeNbHbIX IUIAT (WK HOACOB)
ABJIACTCA 00s3aTeNIBHOR TaKXKe H B TOM ClIyvae, €CiiH
310 He Tpebyercs mo pacuety. IIpu Takmx Harpyskax
TONUIHHY paclpeleSINTeNbHbIX IDIHT CllefyeT NpHHH-
MaTh He MeHee 22 cM.

4.15. Pacuer xiagxu Ha cMATHE NOA, ONOpPaMH CBO-
GomHO nexaumx u3ruGaeMbx 3snemeHroB (Ganok,
NpOrOHOB H T. I.), cM. I. [4.17], mpowsBoauTCA B 3a-
BHCHMOCTH OT (PpaKTHHECKOM [JIMHBI ONODBI @; H TOJNE3-
HOM UIMHBI @, YepT. 2. MOpa HANpPSOKEHUH MOJ KOH-
noM Ganku NpHHMMaeICA No Tpamemuu (Tipw 2; <dg)
HIM MO TpeyronsHuky (Hpu a; =>a,). Hdomyckaercs
TaKXe NpUONHXXeHHO NPHHUMATD TPEYTONBHYIO SMOpY
C OCHOBaHHMEM 4o =4a;, €C/IM AJIMHA OINOPHOTO KOHUA
GaTKH MeHbille eée BEICOTHI.

a as
g 8) !
I I
Gmn by & -
- 4
—
212
S a
3

Yepr. 2. Pacnpenenenne Ranpsxesui noa KOHNOM Ganka
a — 31opa HanpsDkeHn#H — Tpanenus (3, < a,);
6 — TO Xe, TPEYTONBHUK (2, > 4,)

Ione3Has mmMHa ONOPHI ONpefenaeTcs no dopmyie

_]/ 20
0 = chtga ' a3

Kpaenble HanpsHKeHHsA NpH 3MIope B BHIIE TParleUKH:
ca,

Omax = 0o +— tga; (14)
¢

Omin = 0o —-—i‘-l-‘-tga, 1s)

__9 .
Tae Oy = ab (16)

OpH 51Iope B BHAE TPEYTONBHAKA:
Opmax = 200, an
_ 0

rae 0o = 2.5 (18)

B ¢opmynax (13)—(18):
ao — TONIe3HAsA [yIHHA OTOPHI;
Q — onopHas peakia GaKu;

b — nMpHHa ONMOPHOrO yYacTKa GaIKH, IUIH-
Thl HAaCTWJIA WIM pacnpelesuTeNbHOR
IUTHTHI TOX KOHIOM Oanku;

a; — [UTHHA ONopb! 6ankw;

¢ — Ko3pPuIMeHT NOCTENH TNpPH CMATHM
KJIaJIKH O/l KOHIIOM Ganku;

@ — YTOJI HAKJIOHa OcH GaJIKH Ha OTope.
Kosdduumment nocremu ¢ onpenenserca no ¢opmy-
nam:

Onasa 3areepoeguueil KAaOKu

- SOR,,
b (19)

roe R, — BpemeHHoe compoTHBNeHue (CpeHMit
npefieNl TIPOYHOCTH) CKATHIO KIIamKH,
omnpenensaemoe no popmyse [3]11.[3.20];
ons ceexcell knaoxu
_ 35R,, ,
b

R, , —BpeMeHHOe CONMpOTHBIICHHE
KJIaJIKH Ha pacTBOpe MapKH 2.
Ilpu onpepenenny tgo MpUHMMAaeTCH, yTo GaTKa OmM-
paercs Ha LApHHP, PacnoJIOXKeHHbI NocepeMHe ONnop-
Horo KoHua. IIpu HepaspesHbix Gankax ImPOMeEXyTOY-
HBle ONOpHI HPHHMMAIOTCH PACHOJNIONKEHHBIMH MO OCH
COOTBETCTBYIOMMX CTONIG0B WM CTEH.
HOna cBoGopHO nexamux Ganok npH paBHOMEpPHO#H
Harpyske

c

(20)

1

CXATHIO

qP
=" 21
g 24ET ° @
roe ! — nponer Gankmn;

EI — xectkocTs Ganku.
- Hna ppyrux Harpy3oK Yyrisl NOBOpPOTa CM. B
tatn. 8.1.2 ,,CipaBOYHMKAa NpPOEKTHPOBHMKA™, T. 1
(pacueTHO-TeopeTHYecKHi) . — M.: Crpofinznar, 1972.

B n. [4.13, dopmyna (17 }Besinumnnl ko3 duimenTa
TIOJTHOTHI 3IOphI JaBlIeHHA H INomamy A, NpHu 3mope
HaNpsDKEHHH NOJ KOHIOM OankH B BHAE TPameUHH
onpeReNA0IcH Ho hopMynaM:

up=—1—-——; A,=a,b. 22)
1+ ca,tga
200

IIpu TpeyronbHO# 3M0pe HaNpAKEHHA :
¥ =0,5; A, =agb. (23)

Ecnu mo pacuetry Hecymiad CrocOGHOCTH ONOPHOTO
yYacTKa npu CBexell Kiafike He[JOCTaTOYHA, PEKOMEH-
Oyercsi YCTaHOBKA2 BpeMEHHBIX CTO€K, NMOJAEpKHBaI0-
LIMX KOHBI 6amox.

4.16. Ilpn 3arpyxeHuM KJIaAKH Ha CMATHE B JABYX
HanpaBJIeHHAX YueT ee paGOThI MPOH3BOOMTCA MyTeM
nepeMHOXeHHA K03¢hGdHUIHMEHTOB NOTHOTHI JMOp Halps-
JKeHwit, cM. 1. [4.13].

JIna naxoxpeHus GopMbl pacripefiefIeHUs BETHUNHEI
MECTHBIX COKHMAWHIMX HampsOKeHWH ToJ OHOpoi
NEePEMBIYKH B NONEPEYHOM HalpaBIICHUH ONpeAeNnAeTcs
HOJNIe3HasA UMPUHA ONOPHI by M3 YC/IOBHSA PaBEHCTBA
HYJII0 CYMMbl MOMEHTOB OTHOCHTEJIBHO CEpEe[JHHbI LiH-
PHHBI OMOPHO#H IUIOWANKH nepeMbrukH. Tanrenc yrna
TIOBOPOTA NEPeMEINKH BOKPYT IPOMOJIBHOR OCH Olipe-
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menserca us dopmyins (13), B koTopoit @y 3ameHseTCA
Ha by, a b Ha a,. KoahduumeHT nonHOTEI 3MIOPHI JaB-
JIEHHsA OT MECTHOH Harpy3KH oIlpelensaerca 3 OTHoLe-
HKsA 06beMa IMIOPHI IABJICHHUA K 06beMY 0,y 5,4 .

4.17. Pacuet xiapgKi Ha CMATHe HOJ ONOPAMH OFHO-
NPOJIETHBIX GaloK MM HACTHIIOB C 3aA€NIaHHBIMH OJO-
PaMH NPOM3BOJMTCA MO M. [6.46], mpH 5TOM BenMuMHAa
IKCUEHTPHCHTETA € OMpENeNAeTcsa no hopmyie

M
€y =, (24)
o
rae M — usrubarouii MOMEHT B 3a/IeKe;

Q — ONOpHas peakuusa CAIKH.
Ipu paBHOMepHO paclpefeeHHON Harpyske Ha Gan-
KY WM IDIMTY HacTWIa

12
M=— ‘iz . (25)

Hnsa npyrHx Harpy3ok BeJIMYMHBI M3THGAOLAX MO-
MEHTOB B 3afesike cM. B T1abn. 8.1.2 ,,CopaBovmmka
[POEKTHPOBIIHKA™.

4.18. ITpu pacueTe ceyeHMit KIAKH, PACTIONIOXKEHHBIX
N0, pacuipefie/TUTENIHOMN IUIATOM, HArpy3Ka Ha IDTUTY OT
yCTaHOBNIeHHOH Ha Hee Canku (Qepmbl U T. m.) Ge3
duxcupyromeit IPOKIIafKy NPUHKMAETCA B BHAE COCpe-
IOTOYCHHOH CHIIbI, PABHOH ONOPHOH peakuuy OMHpalo-
IIErocA Ha IUTHTY 37eMeHTa. Touka MpHIIOkKeHHA CHIIbI
NpUHHMaeTCA Ha paccrosuuu 1/3[;, Ho He Gonee 7 cM
OT BHYTpPEHHero Kpas WwinTsl (YepT. 3,4a) .

IIpn Hamuumu npoxsramkH, GUKCHpYIOLIeH MOJoXKe-
HHMe ONOPHOTO [IaBJIeHHS, PaCCTOAHME OT TOUKH NPHIIO-
XeHHA COCPeSOTOYEHHOM CHIBI A0 BHYTPEHHero Kpas
MpPOKJIafKH ONpefieNseTCA MO yKa3aHUAM HACTOSIIEro
MYHKTa, IPHYeM B 3TOM ciydae [; — JUIHHA MPOKJIAfKH
(uepr. 3,6).

PacnipefienuTeNIbHasA IIMTa JOIKHA GBITH paccuMTaHa
Ha MECTHOE C)KaTHe, H3rHG ¥ CKaJIbIBaHue NPH ACHCTBHA
MECTHOl HarpysKH, NPHIOXKEHHOH CBEpXY, ¥ PEaKTHB-
HOro pJaBiieHus Knaaxu cHu3y. IIpu pacuere pacmpene-
JIMTENBHOH IUIMTbI COCPelOTOueHHAsA CHIA 3aMEHACTCA
HArpy3Ko#, paBHOMEpPHO paclpefeneHHOH Mo IUTomanu
CMATHA, HMeIoIell NMPUHY b ONOPHOro yYacTKa,OIH-
PAIOLIETrocsa Ha IUINTY JIeMEHTa, H UIHHY, PaBHYI0 20,
rae v — pacCTOAHHe OT BHYTPEHHEro Kpas IDIMThI WIH
buKcupylomeit TMPOKJIagXH [O OCH Harpysku (cMm.
yepT. 3).

—A—A— 4 Y
a) a)
0"',‘0‘ j 2% Tem |
-
8
é
é &
L 1 —4-

YepT. 3. Cxema Harpy3oK H HApAXEHHA NPH paciere
ONOPHO#R NAKYLI

a ~ onupanne Ganxn 6e3 PEKCHPYDOMIIE! MPOKIANKH;
6 — omupanwe GaJIKA C NPOKIaRKo#
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4.19. Ecniu narpy3ka Iiepefiaercsi Ra KJIafKy dYepes
pacmpefienuTeNbHble YCTpoicTBa (Hapumep, Yepe3 xe-
71e306€TOHHYI0 WM METAUIHYECKYI0 IUIMTY), TO 3TH
YCIPOHCTBA B pacueTHOM cXeMe 3aMEHAITCH HOICOM
KilagKu (uH cronfoM), HMEPRIHMM pa3Mepsl B IDTaHe
T€ €, YTO H pacHpeNe/HTeNbHbIe YCTPOHCTBA C 3KBH-
BaJIEHTHOH 10 )XECTKOCTH BBICOTOH, BBIUMCICHHOH IO

dopmymne
Hy=2 i/ %L s 26)

roe Ep — MOJIynb YIIPYTOCTH MAaTepHana pachpe-
LEHTENIBHOTO YCTpOHCTBa ([pIf Kele-
300€TOHHBIX pPaCHpefeIHTENbHbIX YCT-
poiicTB Ep =085Ey, roe Ej — Havans-

HEI MOJYNH yHpyTocTH GetoHa );

I, - MOMEHT HHEPIWH PACHpE/CIHTEIILHOTO
YCTpO#iCTBa;

E — monyns ynpyroctd KiagxH, IpHHKMAae-
meii E =0,5E,;

d — pa3Mep pacHpefeHTENIbHOIO YCTPOHCTBa
B HallpaBJicHWH, NEPHEHIUKYIIAPHOM Ha-
NpaBJieHUIO pacHpeneleHus.

4.20. Hanpsixesns B Kafike NOJ, pacOpefeHTeINb-
HBIMH YCTPOHCTBaMHM ONpEAEHTdOTcH N0 ¢opMysnam,
NpuBeIeHHbIM B Ta0J1. 6.

B amux dopmynax s — paguyc BIHAHHA MeCTHOH Ha-
IpY3KH, PaBHbEL

= —’"ZL—’-= 157H, @7
roe H — paccrosime OT ypOBHA, B KOTOPOM HpH-

JIOXeHa MeCTHa# Harpyska, 0 paccum-
THIBAEMOTO CEYCHHA.

IIpu pacueTe ceueHHs IOJ PacHpEHCHHTENbHEIM
yerpoiictsoM H = Hy, a B pacnono)keHHBIX HH)Ke cede-
Huax H=H, + H,, rne H, — paccrosHme OT H¥DKHEH
TOBEpXHOCTH PacHpeNesMTeIbHOFO YCTPORCTBa IO pac-
CUYMTHIBAEMOTO CeYeHMA.

4.21. Eciu x pacnpefeHTeNIsHOMY YCTPOMCTBY NpH-
JIOXKEHO HECKOJIBKO COCPe[IOTOYEHHBIX M pacipemelieR-
HBIX MECTHBIX HarpysokK, 3IIOphl HaNMpsOKeHHH HO ero
NofOHIBE MOTYT OBITh olpeleNieHbl Kak CymMMa 3Iop,
COOTBETCTBYIOMMX KaXHOH M3 5THX Harpysox. Pacmpe-
IieJIeHHble Harpy3KH MOTYT 3aMEHATHCS HECKONBKEMH
SKBHBATCHTHHIMH 110 BEIMYMHE COCPEAOTOYEHHBIMHU
cHIaMu.

4.22. PasMepbl  pacTipe[leJIMTEIIBHOIO  YCTpO#CTBA
(uu pa3sMephl OCHOBAaHMA KOHCTPYKIHH, CO3HANOIEH
MECTHYI0 HArpy3Ky) HOJDKHbI BHIGHpATBCS TAKMMH,
YTOORI BRITONHANOCH YCIIOBHE

Omax SO8ER,,, (28)

rae £ — onpepensercano popmyne [19]m. [4.14];
R,, — no dpopmymne [3] . [3.20].

Inuna pacnpenenvrenbHOH WMTHE (ecilH OHA He Or-
paHWueHa pasMepaMH CeueHHs KJIafikH) HOILkHA GhITh
Gonbire [HIHHBI ONOPHOTO KOHNA GankH [, , yCTaHOBJICH-
Hoii HamwMTy Ge3 uicupyromeii npoxnangkH (depT.4,d) .
Jina onpepenenus HeoGXOOMMOH INHHBEI pacHpeieiH-
TeNbHOH IUIMTHI [, NPUHHMAETCH, YTO paBHOREHCTBYIO-
Ias [aBJIeHUs OT KOHINA Oark¥ HA IDIMTY NpHIIOXKEHA
HeNocpeACTBEHHO Ha Topue Ganku (uept. 4, 6).



TaGnuna 6

Cxema NPHIOXKEHHS HATPY3KH - )
¥ pacTpelicNieHNS HApSKeHRH ®opMyIIbL IPEMEHHMBI B CEYeHHAX, TS anpsKeHBd o, K 0;
N
d, az 1 ”
Lt
s 1S x| nH _ N
I a, ua, >s5= ) a°—0’64—Hd
T jrak
a ”a L N 2
= +
1 G0 =—— ( 1+041 ) ;
;EI: a<s N 2
&~ = 1-041-2
~~¢ %= ud 041 -7
6— L _*_| 1
N a;
Oy = zaod(l+0,41—1-{'2—),
a, N a a, <s
I ' o = 2Na, 0 (e, +a,) |
! (a, +a,)a,d 2a, ’
a, > -2
4/W\d 2 o = 2Na, _ % (a, +a,;)
2 ]
d,/ (4 (a, +a,)a,d 2a,
(@, +a,)*
¢ 8(a}+a})
N a3
= + ’4 .
Y g % uod(IOIH,)»
a, <s
2N o (a, +a,,)
a g, = - H
tI a, < = ald a,
2
a, =1,125a,;
& a a,p <@,
60 - 4Na, .
a = —
e o,d !
<s a, > oo ==~ (1+041 %),
¥ LT © = 2apd \1 YO )
a — —
# 2 - —I: a;< ) So <a2 . = IN _a’o(alﬁ"so) )
! ’| IUIS 3aTBepIeBLe KIa/Ku: 'oa,d a,
I 1 uz12em>H
L A ceexel a, = 0,155+ 0,854, ;
WA OTTasgBIEH KITaKH:
6;, I u>24cm>2H s, =0,4a, + 0,65
So Harpy3ska g norauiaeT pacTATHBaIOIMe
_! HANpsDKEHHS NOJ ITHTOK
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IIpodoaxenue taba. 6

Cxema IPHIIOKEHUSA Harpy3KH
H pacnpenelIeHHA HampsxeHuH

OOPMYHH IIPHMEHHMBI B CEHCHHUAX, I'Ie

Hanpsokenns g, # o;

6
al 3 al
I )
l l =2 .
l‘ ll % d 1+ wH ’
] 3 1 _I:: a, ua, Gonelie s + b/2 P
T lu’u; . M OfHOBpeMeHHo b < 2s N
a, ua, >s+bf2 _q
H OZHOBpeMeHHO b > 25 D=

a<s+ -b—
H OJfHOBpeMeHHO b < 2s

__a )
O = (1 +6);

qb
2ad

a-g);

o, =

SFH+b

MpuMevaHne: ¢ —Harpyska; d — TONILHMHA I/IEMEHTA.

- THM YUMTHIBAE€TCHA BO3MOXKHOCTh, HAIIPHMED, HEPaB-
HOMepHO#t ocafiku onop. C y4eToM MecTa pacHonoxKe-
HHA pABHOMEHACTBYIOmiEH 3TOro fAaBieHHA 1o Qopmy-
J1aM, npuBeAeHHBIM B TaGul. 6, OoNpelensAeIcs SMmopa
JIaBJICHHA OT PpACHpeeNMTeNIbHOR IUTMTHI HA KIIaAKy.
Ipu 3TOM BeNMYMHA OPIMHATHI 3MIOPHI [ABJICHHA O
(cM. ueprt. 4, 6) Ha Kpaio pacHpeNeTATEIIBHON TUTMTHI,
TIPUMBIKAIOILEA K He3arpy)KeHHOH YacTH KIJIafKH, He
[OOJDKHA MpEBBIATh PacyeTHOTO CONPOTHBIICHHA KIiafl-
xu oxatHio R. ECiM 10 KOHCTPYKTHBHBIM COOOpaxe-
HMAM [JIMHA ONOPHOM IVIMTHI He MOXeT ObIThb yBennye-
Ha, TO HeOGXOTUMO YBEIIMIUTD €€ IIIHPUHY .
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4.23. B 30He KJIaAKH, NPUMBIKAIONIEH . K ‘INIOMAHHM
CMATH#A, PACIIONOXKEHHOH HAa Kpalo CTEHBI, 3 TaKoKe NpH
YCTAaHOBKE pacHpelieIMTeNbHON IDIMIEI, NOJ] KOTOpOH
YCIIOBHO NIpMHMMAeTCH paBHOMEpHaf 3MIOpa Hampsxe-
HHil, BO3HAKAIT TOPH3OHTAJIBHbIC PACTATHBAIOIIME YCH-
ymA. C TOUHOCTBIO, ZOCTATOUHOH MIA NPAKTHYECKHX
PacyeToB, 3MMOPAa PaCTATHBAIONMX HANpPDKCHHH MOXET
GbITh Npe/ICTaBJIcHa B BUJIE TPEYTONBHHKA C MAKCHMAIb-
HO#l Op/IMHATOl B YpOBHE NPHIIOXKEHAR MECTHOH Harpys-
KH HIIH NOJONIBBI INHTBI, CM. 9€pT. 5.

BricoTa pacTAHyTOH 30HBI b onpepenserca no ¢op-
myie
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Yepr. 4. PacterHas cxema y3na onupanus Ganxu sa KnaiKy

a — HArpy3Ka H HanNpsOKeHHA NpH pacuere KIIAAKK Ha MeCTHOE
cXaTtie Nofi ONOpHO# IUIHTOH; 6 — Harpy3Ka H HampsDKeHHS
TpH onpejie/ieHHH JUTHHLI OIIOPHOR IDTHTHRE

a g 2 g
) b TTTY narg
gtrlm\l '
b
< -~y
J2 12
A' - j
a a |
e

Yepr. 5. Pacopeqenenne pacTATHBAIOIAX Hanpsxernik
B KNajiKe OpH CMATHH
@ — TpH OTCYTCTBHMH DacHpefleNMTeNIBHON IUMTHI; 6 — HpH
YCTaHOBKE pachpeXeNTUTeNbHON mwinTel; | — pachpeleNuTes
Hag MIHTa; 2 — Kagka

b=a(1,75v* —2,75v+ 1,25), (29)
roe 4 — [UIMHA 3arpy>KeHHOTO Y4acTKa;
v=alfl;
!l — pnuHA 37eMEeHTa, BKIIOYAIOLIas 3a-
TPY>XEHHbIH y4acTOK.

HauGonsiunas opaMHaTa 3mOphl PacTATHBAIOIMX Ha-
NpPDKEHHT 0y , 5o OTpenenseTca no Gopmyie

ot,max = 0’4q/(9:6V2 - 177V + l) 1 (30)
e q — BeTIHUHHA Harpysku, MITa (xrc/cm?),
PaBHOMEpHO  paclpenejieHHOH 1o

IUIOWIA/TH MECTHOTO CXKATHA.

Ilpu » <0,2 crenyeT PHHUMATH 3TOT KO3 DHIMEHT
paBusiM 0,2; npu v 2 0,8 pacTArHBalonIHe HAPAXKCHHA
He YUUTHIBAIOTCA.

Benuunza HanGonblleH OpAMHATHI 3MOpPHI PacTArH-
BaIOIHX HANPSKEeHUH HeapMMPOBAHHOM KITa[KH AOJIXKHA
YHOBJIETBOPATD YCIIOBHIO

Ot max <O8Ryp s 1))

rae R,b,u — mpepieNl IIPOYHOCTH KMaAKH Ha pacTs-
JKeHHe IpH H3ruGe Mo NepeBA3aHHOMY

ceueHmI0,  paBHbii Ry, , = kR,
(k=2,25);

R}, — pacueTHOE CONpPOTHBIICHHE pacTsKe-
HHIO IIpH H3ruGe.

BenMuMHbl PaCTArHBAOUWMX HANPIOKEHUH O ., ,, B
TpeAesiax BhICOThI PacTAHYTOH 30HBI b NpH PasTHUHbIX
OTHOIUEHUAX ¥ = afl MOXHO ONpeNeNIATH Ho Tabn. 7.

Tabanna 7

v =afl 0,2 0,3 0,4 0,5 0,6 0,7

% max | 0383 [0,295¢ [0,2169 | 0,157¢|0,11640,089¢
b 0,770a| 0,580a]0,43040,3104 [0,2304 [0,1804

Ecnu ycnosue (31) He ynoBneTBOpsiercs, TO FOpH-
3OHTANLHOE YCHIHE O 1y gy (h — TonumHa cTeHbI)

HOJKHO OBIT BOCHIPHHATO CETYATOH apMarypoi, yio-
XEHHOH B TOPH3OHTANBHBIX UIBAX KNafKH B MpeAenax
BBICOTHI PaCTAHYTOM 30HbI b. JljTHHa apMaTypHBIX CeTOK
Io/kHA ofecmeunBaTh X [OCTATOYHYI0 aHKEPOBKY.
I 3TOTO CeTKH ¢ OfHOH CTOPOHBI 3aBOAATCA B Ipe/ie-
JIB! BCed IUIOIAMM CMATHA H Ha TAKyI0 Xe [UIHHY B
HOpOTHBOMONOXHYI0 CTOPOHY, NpPH 3TOM [UIHHA CETOK
IOMKHA OTPaHHIMBATHCA KPaeM CTEHBI.

IIpumeuanne. lpn omipanuu 6anok K GpepM Ha CTEHBL
H cronGel, H3ruG WM CMeHleHHe KOTOPHIX B HaNpaBJIcHWH
npofonboft ocH Gamim OrpaHMUYeHBl, pacieT ONOp ciieAyeT
NPON3BOMMTH C YUYeTOM TeMIHEpaTypHO-BIIAXHOCTHLIX Hedop-
mamait aTux Gatok H cred. [Nt aroro pacdera Moryr OLITh
OpHMeHeHE! yKa3aHua npwi. 11. ITpn Heo6XOMAMOCTH FrOPH3OH-
TanbHble YCHIHA HOMKHE! GLITH BOCIIPHHATH apMaTypolt.

4.24. Hepa3pesHsle pacnpefeNHTeNbHbIE YCTPOHCTBA
(uanpumep, es1e306eTOHHBIE NOACA) PACCIATHIBAIOTCH
Kak GaJIKH Ha yIIpyTOM OCHOBaHHH.

ApmHpoBaHHe Kene300eTOHHBIX paclpelenuTesib-
HBIX YCTPOHCTB NpPOH3BOJHICA B COOTBEICTBHM CO
CHnl1 2.03.01-84.

4.25. B ciyvae cIOAMBIX Y310B ONMpaHua (Hamps-
Mep, NIPH OMHpPaHHH Ha CTeHy WiM CTONG IPOTrOHOB,
Gallox ¥ IDIHT B HECKOJIBKHX HAINPABJICHHUSX, B OXHOM
WK ONH3KHX YPOBHAX), pPacieT KOTOPbIX MOXET GbITh
BBIMONHEH JIHIIbL OPHEHTHPOBOUHO, HOJDKHBI IIpHMe-
HATHCA KOHCTPYKTHBHBIE MEPONPHATHS, NOBbIILAIOIAE
HafieXKHOCTh OMOPHOro Yy3aja, NpHBEAEHHbIE B 1. 4.14,
HIH y3ei JOkeH GbITh 3aMOHONIHYEH.

4.26. IIpn omapanym ¢epm, GaTOK MOKPBITHHA, MOI-
KPaHOBBIX GaTOK ¥ T. I. HA IMUIACTPHI ClIeAyeT Ipefd-
YCMATpHBaTh CBA3b PAacIPEelCHTENbHBIX IUIMT Ha ONOp-
HOM YYaCTKe KJIAIKH ¢ OCHOBHOH CTeHo# mo 1. [6.42].

BrinonHeHue KiTafky, pacoyIOxeHHOH Hafl [UTUTAMH,
creyeT MpeRycMaTpUBaTh HENOCPEICTBEHHO TOCHe YC-
TaHOBKH muT. IlpenycmarpuBarh YCTaHOBKY IUTHT
B Gopo3fpl, OCraBjfgeMble NpH KJIafike CTeH, He HO-
IyCKaeTcH.

4.27. duxkcupyomas MpoK/iagKa HO/KHA GbITh 3a-
KpeIUleHa Ha TOBEPXHOCTH IUTHTHI IIPH MIOMOLLH BBIMY-
ImEHHBIX U3 Hee aHKepoB. BHyTpennwmit Kpait npoxuan-
KM J0JIKeH OTCTOATB OT Kpas ONOPHO# IUTHTHI He MeHee
vyeM Ha 100 MM.
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4.28. Tlop, onopHBIMH YYacTKaMu 1eMEHTOB, Nepe-
JAlOUIMX MECTHbIe HArpy3KM Ha KKy, CHemyer
NpeayCMaTpHBATh CJIOH pacTBOpa Mapku He Huxke 50,
TOJILMHOM He CBbIIe 15 MM; ycTaHOBKa 3THX 3JIEMeEH-
TOB WIM e paclpefeNMTeIbHbIX IUMT HA KJIAAKy
»Hacyxo”’ He BONycKaeTcA.

Knapxka creH mop onopamu Ha BhICOTY He MeHee 10
PAAOB MOMXHA HMETh IENHYI0 INepeBfA3KYy BO BCeX
pApax Kak B IPOAONEHOM, TaK ¥ B NONEPeyHOM Hanpas-
JICHHHM, a KJIafKa CTOJIGOB WM NWIACTP — HENHYI0 WIH
yeTbIpexpapHyio (cucrems! JLU. OHBumMKa) .

H3rub,
HEHTPAJIbHOE PACTAXEHME H CPE3

4.29. Pacyer H3ru6aeMbiX ¥ NEHTPANLHO PaCTAHYTHIX
HEapMHpPOBAHHBIX 3JIEMEHTOB, A TAKOKE PacyeT HEapMH-
POBaHHOM KIIAAKH Ha Cpe3 IPOH3BOAAICA O YKa3aHH-
aM 1 dopmyam, IpHBeeHHHIM B . [4.18—4.20].

MHOTOCJIOAHLIE CTEHB

4.30. IIpoekTHpOBaHHE MHOFOC/IOHHBIX CTEH NMPOH3-
Bomutca no mm. [4.21-4.29] u [6.30—6.31]). Moro-
CIIOMHbIE CTEHBI COCTOAT U3 KOHCTPYKTHBHBIX, 0G/IHIO-
BOUHBIX M TEIUIOM3ONAIMOHHBIX CIIOEB, COEAMHEHHbIX
JKECTKHMH WM THOKMMH CBA3AMH.

4.31. B OBYXCIOMHBIX CTeHaX NpPH KeCTKO# CBA3M
CJIOEB 9KCIIEHTPHCHTET NMPOAONBHOH CHIbI, HANPaBJICH-
HEIH B CTOPOHY TEeIUIOHM3OJIALMOHHOYO CJION, He IOMKEH
npesbiats 0,5y.

4.32. TpexcriofiHble CTEHRI C 3aCBHINMKAMH HIH 3ano-
HeHHeM GeToHOM Mapku Hike 10 H ABYXCIOHHBIE C
YTeIUIUTeNIeM MapKH 15 H Hybke PaCCUMTHIBAIOTCA IO Ce-
YyeHWI0 KiafKH Oe3 yuera HecymeH cnocobHocTH yTen-
JIHTeNA.

4.33. Pacuer M NpOEKTHpPOBaHHE CTEH C OOJMIOB-
KaM¥ TPOH3BOJATCA MO YKa3aHWAM, NPHBEHACHHLIM B
m. [4.28 u 4.29] u[6.32—6.34], a raxoke B mi. 7.122—
7.162.

YCTONIHBOCTh NOJIOKEHHS

4.34. TIpu pacueTe cTeH B IpoLECCe UX BO3BEICHHA, 3
TaKXKe COOPYXKEHHH, He MMeEIOIIMX BEepXHEH TIOPHU30H-
TaNbHON OMOpH! (HANmpHMep, TIPOMBIIUIEHHBIX HBIMO-
BBIX TpyG, NOANOPHEIX CTEH M T.II.) , KPOMe pacyera Ha
MPOYHOCTh M TPEMMHOCTOHKOCTD HeoOGxoauma mposep-
Ka Ha yCTOHUMBOCTb MOJIOXKEHHMA CTCHBI HIIH COOpYXe-
HHA. ITO OTHOCHTCA K CEYEHUAM, B KOTOPBIX HE MOTYT
GbITh BOCHPHUHATHl PpAacTATHBANOIIME YCWIHA, Kak,
HanpuMep, B YpoBHe onupaHusa ¢pyHoaMeHTa Ha IPYHT,
CTeHBI — Ha TH/IPOH30JIALMOHHBIH CJIOH U T. IL.

Ilen» pacdeTa — NpPEAyNpPeOHTh ONPOKHABIBAHHE
KOHCTPYKUMii NP MaJioil IPOKONBHOM ¥ 3HAUMTEINBHOM
nomepe4Ho# cane. B 3ToM ciryuae onpoKuAbIBaHHE MO-
KeT NpOH30HTH INpH OOMATHH WIH He3HAUMTEIIBHOM
BBIKpAaNIMBAHUM OHOH ML KPOMKH CEUCHH.

YcroduMBOCTh TNOJIOXKEHMA CTeHbl obecneunBaercs
Np¥ YCNIOBMH, €CITH PaBHOAEHCTBYIOLIAA rOpPH3OHTAIb-
HBIX ¥ BEPTHKAIBHBIX CHJI HAXOMUTCA B Ipejenax ceye-
HHA Ha BOCTATOYHOM PAacCTOAHMH OT €ro CXATOTO Kpas,
T. €. TpH OTrPaHHYCHHH BCIHYMHBI IKCLEHTPHCHIETa.
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Pacuer npoussoputcsa no ¢opmyne

eo =2 <myy, 32)

rae M — MOMeHT OT pacueTHOH NOTNepeyHOH Harpys-
KH M BHENEHTPeHHOrO NPWIOXKEHHA HOp-
MAaJTbHOM CHJIBI;

N — HopMmansHasg cHIa OT PpacyerHoro cobcer-
BEHHOTO BECa 3JIeMEHTa, BHIYMCIICHHOTO C
yueToM ko3¢ uimeHTa NeperpyskH 0,9;

m, — xo3pdumueHT, NpUHMMaeMbi IS CTEH
B CTaju# HX BO3BeeHHs H cBoBOaHO
CTOAmMX cTeH paBHbIM My =09, a ms
COOpDYXEHMH — 1O CHeUHaNbHbIM YKa3a-
HHAM;

Y — paccTosiHMe OT LEHTpa TSDKeCTH MIeMeHTa
O Kpas cedeHHsA B CTOPOHY 3KCUEHTDH-
cHTeTa.

MNpumep 1. Pacuer yuacTka CTEHBI TaBpPOBOTO cede-
HWA Ha BHENEHTPEHHOE CXKaTWe (IKCLEHTPHCHTET B
cTopoHy pebpa) .

K 1aBpoBOMY CeueHHMI0O MPOCTEHKa NpHIIOXKEHAa pac-
yeTHasA npoponsHad cwna N =850 xH (85 1c) u pac-
YeTHBIA MOMEHT, HANpaBjieHHBI# B CTOpOHY peGpa
M=102xH-m (10,2 1c-M).

Pasmepsl ceueHHsi npuBeleHbl Ha uepT. 6. Bricota
sraxa H=35 wm. Kinagxa BemonHeHa M3 DIHHAHOTO
KUpIHYa IUIaCTAUECKOTo NpeccoBaHMa Mapku 100 Ha
pacTBope MapKH 50, pacueTHOe CONPOTHBIICHHE KNAKH
R =1,5MIla (15 xrc/eM?).
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Yepr. 6. lonepesHoe TaBpoBOE Cevenne

IepexpriTe cGopHOE XKene306¢TOHHOE, 3a/iellaHHOE
Ha OHOpax B KJIaAKYy CTEHbI, TOJNIIHHA NEPEKPbITHA
H, f = 0,22 M.

3paHue XeCTKOH KOHCTPYKTHBHOH cxemnl (Iepe-
KpHITHE ABIIAETCA HENOMABIDKHON TOPH3OHTANIEHOM OMO-
POt CTEHEI) .

Haittur pacuetHyto Hecyuryio cnoco6HocTs NV, ..

IKCIEHTPHCHTET .



Pacuer npoussopuM no ykasaHuam m. [4.7, dopmy-
na (13):

N<mgp RA .

OnpenenseM reoMeTpHYeCKHe XapaKTe¢PUCTHKH ceve-
HHUA.
Iowanp ceyeHHA

A=051-1,16+0,52-0,64 =0,924 m>.

OnpepenseM paccTOAHHE NEHTPa TAKECTH CEUCHHA

OT Kpas NOJIKH 1O rpadBKy npun. 5:

=051 _ . g=2064 _ 5.
@=T03 ~ 050 B=T7g =05%
x=043; 2o =043-103=044 M.
PECCTOKHKC oT uem‘pa TAXECTH CeYeHHuA A0 ero Kpaﬂ
B cTOpOBy QKCHCHTPHCHTCTR
y=h—z25=103—044=059 m.
MOMCKT lﬂlepm CEYeHHA OTHOCHTENIBHO ero ueln'pa
TAXECTH onpefenAeM 1o rpaguxy npun. S:
1=0,0605 - 1,16 - 1,03° =7,67- 10" m*.

Papmyc uHepuH ceueHUn

-1 /T -] /167102 _
i 1 0924 0,29 M.

Tak xax i> 0,087 M, T0 cornacso n. [4.7] npusu-
Maercamg =1.

Onpenensem 3HaveHHe k03¢ QHIHEHTa IPONOIBHOTO
u3ruba ¢ s BCEro CeueHus.

PacueTHas BrICOTa NPOCTeHKA /o NPH YCIIOBHAX, YKa-
33HHBIX B 33[JAHHH B COOTBETCTBHH ¢ 1. [4.3,mpuMmeu. 1],
IpHHUMAETCA paBHOM

lo=09H=09(5-0,22) =43 m.

I'uGxocTs MpocTeHKa onpeaensercd no bopmyne

Vnpyras xapakTepMCTHKA KIIAAKH H3 IJIHHAHOTO
KHpIHYA IUIACTHYECKOTO IIPeCCOBAHHA, BBLINONHEHHOH
Ha pacTBOpe MapKH 50,

o = 1000 no Ta6n. [15}.

Koa¢dunment nporonsHoro u3rnba npHHEMaeM no
TaGi. [18}
v =099.
OnpepenseM INIOLIAAb CXKATOH YaCTH CeYeHUA.
Jina onpeneneHns pasmepoB 3T0i INIOMIATH IpHMe-
HAeM ¢opmyny (2) mpun. 6:

x=]/B @)+ @ -0,
1

rge X — pacCTOSHWE OT TOUKH NPWIOXEHHA CHIB
710 Kpast NOJIKH CXKATOH YaCTH CeYeHHA.
Touxka HpPHNOXEHHA CWIbI COBNAJi2eT C IEHTPOM
TAXKECTH CXATOH YaCTH CEUCHHS
by =116 m; b, =0,64Mm; d=0,52M;

e; =y—ey=0,59—-0,12=0,47 m;

x= 06;‘;2 2. (2-047-052)+ (0,47 —052)% =

=0,35m.
BsicoTa cxaToii YacTH ceueHHA
h,=e; +x=0,47+0,35 = 0,82 m.
IInowanp c)xaToil YacTH CeueHHs
A,=0,64-0,82+0,30-026-2=0,681 M>.
OnpepenseM MOMEHT MHEPIMH CXAaTOH YacTH ceye-

HHA OTHOCHTEJIBHO €ro HeHTpa TKeCTH mo rpadHky
npun. S:

=ho _030 _,3,.
a=- 0.82 0,37;

=% =055; n=0061;

I, =nbh®>=0,061-1,16-082%> =39-1072 m*.
Papuyc nHepImu ©kaToif 9acTH CeueHHA

] fi e
i,= A, 0,681 0,24 M.

Ko3¢duumeHT npomonbHOro M3ruéa mia Cxaroit
=0 __43 _ g
YaCTH CEUeHHS NpPH A, i 0.4 18; no TaGnm.
[18]¢, =097;
+ 0,99 + 0,97
o= ‘Pz‘ﬁc _909 : =098.

Tak Kak pagMyc MHepumM cevenms i =0,290>
>0,087 M, 1o KO3puHeHT m, B dopmyne [13]
NpYHMMaeM paBHbIM  epuHHme. Kosdduumenr w
npuHuMaeM 1o 1abn. [19]:

0,12
=1+ =1,1.
2y 2-059 !

Pacuernas Hecyinas crocoGHoCTs mpoctenka N, :
N, = mg ¢, RAcw =
=098-15-0,681-1,1-10° =
= 1100 xH > 850 xH (110 1c > 85 1¢).

Pacuernas npoponsHas cwia N MeHbllle pacueTHO#
Hecymie#k crocoGHocH N, ClIENOBATENEHO, IPOCTEHOK
YAOBIeTBOpAET TpeGOBaHNAM IIPOYHOCTH.

OTHOCHTENIBHEI IKCHEHTPHCUTET

e _ 0,12

= 0,20 < 0,7,

y 059
nostoMy, cornacio . [ 4.8}, pacuer mo packpsitaio
TpeuMH He IPOH3IBOIMTCA.

Tpumep 2. Pacuer ydacTka CcTeHB! TaBPOBOIO- ceue-
HHS Ha BHEHEHTpEHHOe OXaTHe (IKCHEHTPUCHUTET B
CTOpOHY NOJIKH) .

K TaBpoBOMYy CcueHMI0 HpOCICHKAa INpHIIOXKEeHa
NpOAONIbHAS CWIAa C JIKCUEHTpPHCHTETOM ¢ = 0,16 M
B CTOpoHy Donxu. Paamepnl mpocTeHka H Bee oCTanmb-
Hbie JaHHLIe CM. Ha uepT. 7.
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Yepr. 7. llonepeunoe TaBpOBOE CedeHHE

Haiitu pacuetHylo Hecymylo criocoGHocTs N,
Pacuer npoussoaum o dpopmyine [ 13) m. [ 4 7]

N<myp RA w.
Cnenymoumme BeTHUMHBI, He 3aBHCAIME OT IKC-

LEHTPHCHTETA, BbIYMCIEHHbIE B IpHMepe 1, ocTamrcs
6e3 H3MEHEHHI :

zo = 044M; o= 1000; [, = 4,30 Mm;
mg=1; ¢ =1099; R = 15MIHa (15 krc/cM’);
=0924m®; I= 767-10"%m*

PaccrosHye OT HEHTpAa T/AKECTH CeMeHUs [0 Kpad
CeueHNA B CTOPOHY IKCUEHTPHUCHTETA

Yy =2, =044Mm.
HopmansHas cuiia npiioskeHa Ha pacCTOSTHUM
ey =29 —e = 044-0,16 = 028 m

OT HAPY>XKHOTO Kpas NOJIKH CeUeHHA.
OnpepnesiseM IIOLIAID CKATOM YaCTH CeueHHs.
Ins onpefieleHUsA pa3sMepoB 3TOH INTOIAMH HpHMe-
naeM dopmyny (1) npun. 6:

x = ]/’;‘“ @er - ) + (e ©)?,

2

TA€ X — pacCTOfHHe OT TOUKM NPHJIOXKCHHS CHIIbI
10 Kpas peGpa pacueTHOMH YaCTH CEUeHHA;

b, = 1,16 M; b, = 0,64M; ¢c= 051m;
1 = 0,28 M;

x = VM(z.o,zs_ 0,51)+(028— 0,51)* =
0,64
= 0,314 M.

Pasmeps! pacueTHOM CKaToOH UaCTH CEueHHS NOKa-
3aHBI Ha yepT. 7.
IInowagap cxarTol YaCTH CeUeHUA
A, = 1,16.051+0,09-0,64 = 0,649 m*.
OupenensieM MOMEHT MHEPIMM CXKAaTOH 30HBI ceue-
HHA OTHOCHTEJIBHO ero IEHTpa TsKECTH o rpaduxky
npwt. S:

20

h 0
a=—°—=—’-5—=0,495,
h 1,03
be 0,64 )
=20 = 2 _ 055, 5= 0,060
B 5 116 S5, m
I, = nbh?;

I, = 0,060-1,16-0,60° = 1,5-107% m*
Papyyc HHepIMH CXXaTOi YacTH CeueHns

. -2
1=V£= "2-—10—:0,152M.
A, 0,649

Koadduuuenr mpomoiapHOro H3ruba mis cxaroi
YacTH CeueHMA NpH rMGKOCTH

Njp = — = —— = 28.
R 0,152
Ipunmmaem no Ta6n. [ 18] ¢, = 0,92 u onpene-
naeM
+ +092
o =Lt = 0’9920’9 = 096.

KoapduimeHT w npuHUMaem no tatum. [ 19].

Tak kak 2y = 2-044 =088 < &k = 1,03, 10
KO3hHUIMEHT w paBeH
w=1+£‘2_=1+ﬁ—115
h 1,03

PacuetHas Hecymas cHOCOGHOCTh CEUeHHMA oOIlpere-
ssieTcs no gopmyne [ 13]:
N cc = gtp 1 RA ¢ w =

= 0,96-1,5-10° 0,649 1,15 =
= 1080 xH > 850 xH (108 1c > 85 1c).

PacuetHasa npoponenan cama N MeHbiue pacueTHO#H
Hecyuieil cnoco6Hocti N, ClIe{0BATENILHO, IPOCTEHOK
YHoBneTBOpseT TpeGoBaHMAM NPOTHOCTH.

OTHOCHTEJIBHBIH IKCIEHTPUCUTET

L _ 016 _
¥y 0,44

Hoaromy cornacto . [ 4.8] pacyeT no pacKpHITHIO
TpEIHH He POHIBOHTCS.

Ipumep 3. Pacuer yuacTka cTeHbl TaBpPOBOXO ceve-
HHS [0 Hecyleil cIOCOGHOCTH H N0 PaCKPHITHIO TPELMH.

K T13BpoBOMY CeueHHMI0O NPOCTEHKAa IPHIIOXKEHA
TpOAOJNIbHAA CWJIA C IKCIEHTPHCHTETOM €9 = 0,45 M B
CTOpOHy pebpa.

Pasmepsl MpocTeHKa H BCe OCTAIbHbIE JAHHBIE CM.
Ha yepr. 8.

Hafith pacuetnyiro Hecymylo cmocoGHocts N,..
Crienyionme BeHYHHEI, He 3aBHCAIIHME OT IKCIEHIPH-
CHTeT3, BbMHCIEHHbIe B npuMepe 1, ocrawica 6e3
H3MEHEHUA

Zo =044 M, a= 1000; /, = 4,30 Mm;
mg=1; ¢ = 099; R = 15MIla (15 xrc/em?);
=092m; I=767-10m



T | 28 |
7%
© 4 0 | »’5
® 45 % 2
4 59 Vv,
s
51 , 52
1
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Yepr. 8. Ilonepeunoe TaBpoBOe ceueHHe

PaccrosHue OT HEeHTPa TAKECTH [0 Kpasd CeueHHs B
CTOPOHY 3KCIIeHTPUCHTETa
y = h-2zy = 1,03-044 = 0,59 m;
b - .9_’4_5. = 0,76 > 0,7,
¥y 0,59
CJIe[OBATENIBHO, HpPOCTEHOK MO/DKeH OBITh PacCudTaH
He TOJIBKO II0 Hecywieil cocoGHOCTH, HO M 1O PacKphl-
THIO TPELLMH B PaCIAHYTOH 30He CEYeHHA.
A. Bermcnenne N, . 1o Hecymieil crioco6HOCTH.
Pacuer npoussogum no popmyne [ 13]:
Nee = mgp  RA .
Paccrosmme s OT TOUKM NpPWIOXKEHUA CHIBI OO
Kpas peGpa ccueHus paBHO
s=y- e =059-045 = 014u< 22,

T.€. MeHhplle HOJIOBMHBI BBICOTH peGpa. Iloatomy
CKaTasi 4acTh CeYEHHS NPAMOYTONBHAA M BHICOTA ee
onpepenserca oo Gopmye

h, = 2s = 2.0,14 = 028 m.

PacuerHas oxaTad uYacTh CeUeHMdA I[0OKa3aHa Ha
qepT. 8:

A, = 028.0,64 = 0,179 M*.

Kos¢uumenT nmpoponpHoro uaruba mif cxarol
YacTH CeYeHMs MpH rH6KOCTH

no Tabu. [18] ¢, = 0,76:
+
or = ¢+2¢c _ 0,99 20,76 = 088.

Ko3pduuueHT « NpHHUMaeM o Tabn. [ 19]:
€o

=1+ = 1495 _ 3
2y 2-059

PacueTHas Hecyias COCOGHOCTh IPOCTEHKA
N, = 088-15:10°-0,179.1,38 =
= 326 xH (32,6 1¢).

b.Onpepenenve N,, 1O pacKpuiTAIO TPEHWH B
PacTAHYTOH 30He CeueHHs] HPOM3BOOMM IO (opmyie
[33] n.[5.3]:

ertbA

A(h-y)e
I

CornacHo T1abn. [ 24] mpu npepnonaraeMoM Cpoke
cyx06b1 KoHCTpyKuMH 50 et v, = 2,0.

Mo 1a6n. [ 10] npmumaem R,; = 0,12 MIIa u onpe-
nenseM

N <

-1

2-0,12-10° - 0924
0,924(1,03 — 0,59) - 0,45
7,67 -1072
= 160 xH (16 1c).

Taxum oOpa3omM, npedenbHas Harpy3ka Ha Ipo-
CTeHOK oIlpefensAeIcs B JAHHOM cilydyae pac¥eToM o
PACKDBITHIO TPEIIMH B PacTAHYTOH 30HE CEUYeHHs, a
He pacyeToM Io Hecylei ClIocOGHOCTH.

Nee =

-1

HNpumep 4. Pacuer Hecyeit cnocoGHOCTH yYacTKa
Hecymell CTeHBI 3[1aHAA C XeCTKOH KOHCTPYKIHBHOM
CXEMOH.

K y9acTky cTeHbl HpAMOYTOJIBHOFO CEYeHHA IIPHIO-
’eHA pacueTHasi HpojonbHas cwia N = 165 xH
(16,5 1c), or mmTembHBIX Harpysok N, = 150xH
(15 1c), xparkoBpemennsix N, = 15kH (1,5 1c).
Pasmep cevenma 0,24x1,00 M, BbicOTa 3Taka 3 M,
HUKHHE M BEpXHME OIOpDHI CTeHbl — LIapHHUPHEIE,
HenoABmkHpie. CTeHa 3aMpOeKTHPOBaHA M3 Ira3o-
GeToHHBIX GIOKOB ABYXpPARHOM paspe3KH, CMOHTHPO-
BaHHBIX HAa pacTBOpe HpOEKTHOH Mapku MSO0; raso-
GetoH BHma A mrotsHocrsio 8 kKH/M® (800 xre/m3)
IpOeKTHOH Mapku mno mpouHocth MS0. PacuetHas
YCTaHOBHBLIAfACA BIAXHOCTh razoberoma W = 10%
(mo macce) .

Tpebyerca mpoBepuTs Hecymlylo CIOCOGHOCTb 3fe-
MEHTa CTEHBI B cepe[lHHe BBICOTHI 3T)ka IIPH BO3Befe-
HHM 3[8HH5 B JIETHAX YCIOBHAX.

B cootBerctBHM c I. [ 4.9] mia Hecynmx CTeH TON-
muboi 0,24 M cefyeT yWMTHIBATh CIYYaiiHBLE 3KC-
ueHrpucuter e, = 0,02 m. CienoBaTensHo, MPOAOIE-
Hasg cwia Oyjer MAEHCTBOBATh C 3KCUEHTPHCHTETOM
€ = €g = e, = 0,02 M. Pacuer mpoussomiM mo
dopmye [ 13]:

N< mg 9, RA, w.

HaxomuM reomMerpuuecKHe XapaKTepHCTHKH ceye-
HuA. IInomaas ceuyeHMs neMeHTa

A =024-10 = 024 M.
IInomaps cxaroil uacT ceuenus no ¢gopmyne [ 14]:

2e, 2-.0,02
A, =A(1- L =04(1———;—)=
¢ ( h ) 2 0,24

= 0,2 M>.

Paccrosnue ot HEHTpa TMKECTH CCYCHUS 00 Kpasd
CeYCHMA B CTOPOHY IKCIHCHTDHCHTETa
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PacuetHoe conmpoTuBiIeHHE CXKaTHIO KiIagkH R 1o
1abn. [ 4] ¢ yvetoM Ko3ddrummenTa ycnoBHil paGoTsl
Yo = 08,cm. 1. [ 3.11], pasHo

R=15-1,1-.08 = 1,32 MIIa (13,2 krc/cm?).

PacueTHan [jIMHa 3/IeMeHTa COIIAacHO 4epT. [ 4,al],
. [ 4.3] pasBHa

Io =H=3Mm.
I'ubxocrs anemenTa paBHa
Iy 3
Ap=—=——=12
R 024 g

VYnpyrasa xapakTepHCTHKAa KIIQKH &, IpHHHMaemas
1o Ta6n. [ 15], pasna

a = 750.

Koagp¢puuuenr npononsHoro u3ruba ¢ onpenensemM
no Tatn. [ 18]

¢ = 0,775.
THOKOCTB CKaTOH YacTH CeYeHHA

024—2-002

Koadduupent nponmonsHoro M3ru6a cokarof 4acTH
ceyeHus no ra6. [ 18]:

v, = 0,705.
Ilo dopmyne [ 15] onpenensem ko3hGHIHEHT ¢, :
+ +
o1 = ¢2 Yo  _ 0,775 2(),705 = 074.

Koapdumenr w mia sgencroro GeroHa MpHHHMa-
erca no 1a6. [ 19) pasmeM 1,0.

Kos¢pumuent 7 mpu Ay, = 15 no Ta6n. [ 20] npa-
HUMaeM paBHbiM 0,115.

Koapummenr m, no ¢popmyne [ 16] pasen

N, 1
m,=1-17 £ <1+ ,2€0g)=
N h

= 1-015 199 (14 12:002 )\ _ g5
165 024

PacyerHas Hecymas CcHOCOGHOCTb YUYacTKa CTEHbI
N,. paBHa

N, = mg 9y RA, w =
= 0,885-0,74-1,32-10°.02-1 =
= 172,9 xH (17,29 1c).

PacueTHas npononbHas cuiia N mensme N, :
N=165xH< N, = 1729 xH.

CnenoBartefIbHO ,CTEHa YIORJIETBOPsET TpeboBaHKAM
00 TpOYHOCTH. JKCUEHTpPUCHTeT ¢o = 0,02 M, ur0
Menbiie 0,7y = 0,7 - 0,12 = 0,084 M, HO3TOMY B COOT-
BercTBHM C I. [ 4.8] He clemyer MpoM3BOIMTH pacueT
[0 PacKpBITHIO TPELMH.
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Ipamep S. Pacuer yuacTka BHYTIpeHHER Hecyuled
CTeHR! 3[@HUA C XEeCTKOH KOHCTPYKTUBHOH CXeMoii-Ha
-BHELCHTPEHHOE CXKaTHe.

K ywacTky CTeHn! NpAMOYTONBHOTO CEUEHHs MpHIIO-
JKeHa pacyeTHas mpoponsHas cwia N= 200 kH (20 1c)
OT JIHTeNbHEIX Harpysok NV, = 180 xH (18 1c), xpar-
KxoBpemennbx N, = 2 xH é TC) M pacueTHbI MOMEHT
M=39xH-Mm (0,39 1c - M). Pasmep ceueuus
0,24 x 1,00 M, BbICcOTa 3Txka H = 3 M, HIDKHHMe ¥ Bepx-
HHe ONOpbI CTeHbl — IIAPHUpHEIE HENOABIDKHEIE. CTeHa
3aNpoeKTHPOBaHa M3 ra3o6eTOHHbIX OJIOKOB [BYX-
pADHOH pa3spe3KH, CMOHTHPOBAHHEIX HAa pacTBOpe
NPOeKTHOH! Magxu MS0; ra3zo6eTroH BHAZ A IDIOTHO-
ctoio 10 xH/M® (1000 xrc/m®), mpoexTHO# MapKu
no mnpowsocts M100. PacuerHas ycranoBuBLUAACA
BIIAXHOCTH rasoberona W = 10 % (mo macce).

TpeGyerca NpoBepHTh HECYLIyI0 CHOCOGHOCTDH 3ne-
MEHTa CTeHbl B CepefiiHe BBICOTHI 3TaXa IpH BO3Befe-
HUH 3[0aHHA B JIETHHX YCIOBHAX. DKCHECHTPHCHTET OT
PpacveTHoOi MPOAOIBHOH CHIIBI PaBeH

€0y = M/N = 39 :200 = 0,0195 m.

CryvaliHeIii S3KCHEHIDHCHTET B COOTBEICTBHH C
n. [ 49] mia Hecymmx creH TonumHoi 0,24 M paBeH
e, = 0,02 M. IKCIEHTPHCHTET OT JEACTBHA [JIMTENb-
HBIX Harpy3oK €ogy = M/Ng = 39 :180 = 0,0217 m.

PacueTHBIH IKCHEHTPUCHTET IPHHUMAESM PABHBIM:

OT pacueTHOH MpPOMOJIBHOH CHJIBI C Y4eTOM CITy4aH-
HOTO 3KCHEHTPHCHTETA

ey = €91 + €y = 0,0195 +0,02 =
= 0,0395 M = 0,04 m;

OT [deACTBUA [UIHTEJIBHBIX HArpy30K ¢ YYeTOM

CITY49aifHOTO IKCHEHTPHCHTETa
eog = €og1 t ey = 0,0217"'0,02 =
= 0,0417 M = 0,042 M.
Pacyer npon3eomum no popmyne [ 13]
N<mgpRA 0.

HaxonM reoMeTpHYeCKHE XAPaKTEPHCTHKH cede-

muA. [Dromaap ceveHus 3€eMEHTa
A =024-10 = 024 M.

Inomanp cxxaroi uacT ceveHns no dopmyne [ 14]
A, = A(l-— 2he° ) = 0,24(1_ _wi)=

= 0,16 m>.

Paccrosnme OT LEHTpa TAXKECTH CeYCHHS [0 Kpas
CEUCHHA B CTOPOHY IKCIHEHTPHCHTETA
h
y=——='9—’2—4-=0,12M.
2 2
PacyeTHOe CONpPOTHBNICHHE CXKATHIO KIankK R 1mo
1a6n. [ 4] ¢ yuerom koaddummenTa ycnorui paborni
Y. =08 m.[3.11] pasro
R =27-1,1-08 = 2,376 MIla (23,76 krc/cm?).

PacuetHast pymmHa sneMenTa J, cornacHo vept. [ 4,4],
m[4.3]

lo=H=3M.



Tubkocrts 3memenra no popmyne [ 12]

Ynpyras xapakTepucTKa « 1o Tabm.[ 15] pasHa
750.

Tubkocts Cxaroii 4acTH ceueHMA Ap. paBHa2
H H _ 3

0,24 -2-0,04

Koadppumuent nmpoponsHoro uaruba cxarod yacTd
CeueHHA ¢, No TaGn. [ 18] pamen0,611.

"ALR
o popmyne [ 15] xoadpduumenr ¢, =
_ 0775 ; 0,611 _ 403,

KoapduumeHT w myia ssuercroro GeT1oHa NpHHHMaeM
no rabu. [ 19] paBaemM 1,0.

Kosppumeent n npu A, = 18,75 mo Ta6n. [ 20]
npuHHMaeM paBHeM 0,209.

Koapdpmmenr m, no popmyie [ 16] pasen

N, 1,2e
mg=1_n_1.v&_(l+ _.__oi.) =

h
= 1_0209 180 (1+ 1,2-0,042 ) _
200 0,24
= 0,772.
PacuerHas Hecyias cnocoGHOCTb 37ieMeHTa CTEHbI
Ny = mgo, RA w =

= 0,772 - 0,693 -2,376 -10° - 0,16 -1 =
= 203,4 xH (20,34 10).

PacyerHasa mpoponsHas cuwiia N MeHbllie PacHeTHOH
HeCyweit cnocoGHocTH N, :

N = 200xH < N,, = 2034 xH.

CrnegoBarTeNbHO, CTEHA YOBIAETBOPAET TpeGOBaHHAM
0 NpOYHOCTH. OTHOCHTESIbHBIH IKCIEHTPHCHTET &9/ y =
= 0,04 :0,12 = 0,33 < 0,7, 03TOMY B COOTBETCTBHH
cn. [ 4.8] pacuer N0 pacKphITHIO TpelMH IPOU3BOAHTD
He TpeOyerc.

HNpumep 6. Pacuer xmagxu Ha cMATHe HOJ ONOPaMH
cBoGOHO Jexanleit OfHONMPOJNIETHOH CTAIBHOM [ABYTaB-
POBOH GanKy YepAaTHOro NepeKphITHA.

Banxa N°20 ¢ MOMEHTOM HHepUMH HONEPEUHOro
cevenns 7 = 1840 - 107 m* mmuoit 6,4 M ¢ mponetom
(8 cBery) 6 M, nmpuHok nonk# b = 0,1 M # WIMHaMH
ONOpPHBIX KOHHOB @; = 0,2 M ¢ KaXmo# CTOPOHBI.
Banka HarpykeHa paBHOMEPHO paciHpefielleHHOH
Harpy3ko# ¢ = 5 kH/m (500 xrc/m), BKouas ee
cOGCTBEHHBI Bec. Banku 4epaawHoro InepeKphITHA
ONHPAIOTCH Ha KUpIHUHbie CTeHB! TonumHOR 0,51 M,
BBIIOJIHEHHblEe W3 KupmM4a Mapku 100 Ha pactBOpe
mapku 50. PacuerHoe conporuBneHue knapiu 1,5 MITa.
Paccrosmue mexnay Ganxamu 1,5 M. OnopHas peakums
Ganxku Q = 15 xH (1,5 1¢c).

PacueT Knafiku Ha CMATHE NOJ ONOpaMH Ganku
npousBomM 1o I. [ 4.15].

Ionesnyio WMHY omopel 4, onpepenseM Ho ¢op-

Mmyne (13):
g = _2.Q__-
l’ chtga

Ko3¢pdumment nocrenmm ¢ OpH CMATHH KIagKy NOM,
KOHHOM Ganku NpH 3aTBepAeBLUeil KiafKe onpeens-
erca no ¢opmyie

= S0R,  50-2-15 _
b 0,1
= 1,5-10° MH/™M® (1,5 - 10° 1c/m3).

Ilpn paBHOMepHO pacnpefe/eHHOH HarpysKe TaH-
TEHC YTIa HaKjIOHa OcH OaIKM B cepedMHe ONOPHOFO
KOHIIa onpefiesnsiercs mo gopmyne

qP? 5-6,2%-1073

tga = = =
24EI 24.2,1.10% - 1840 - 10™%

= 0,0128;

a°=l/ 2-15-107% _
1,5-10° -0,1 -0,0128
= 0,125mM < 02 m.
Pacuer xnagxku Ha cMATHE HOJ ONOpaMM OalKu
npousBoauTcsa no popmyne [ 17] m. [ 4.13]:
N, < ydR_A,.

Tak Kak noyiesHas QJIMHA ONOPHI OATKH dp MeHbIIe
€ NOJIHOH [IMHEL ; , TO 3IM0pa pachpenesieHHA Hanps-
JeHUil TPHHUMAETCA IO TPEYTONBHHKY ¢ Ko3bduuu-
eHTOM monHotTH ¥ = 0,5; d = 1,5 — 0,5y = 1,25.Tlo
n. [ 4.14] pacuerHOe CONMpPOTHBiIEHHe KITafAKH IpH
cvarmm R, = ER. Pacuerdas mwiomamp ceueHusa A
npuHEMaeTcA 110 1. | 4.168]:

A= (0,1+0,51-2)0,125 = 0,14 M*.
[omaps cmatus A, = 0,1 - 0,125 = 0,0125 m>.

3 3
l /4 l /0,14
= = T = 224> E, =2.
! 4, oo1zs 7B

PacuetHoe CONpOTARBJICHME KIIafIKH Ha CMATHE
R, = ER.

R, =-15-2 = 3Ma.

PacueTHas HeCymas CHOCOGHOCTh 3aTBepfieBILCH
KIIafiKH{ IIPH CMATHH

Nee KYdR.A4.=0,5-125-3.0,0125-10° =

=234xH>Q0=15kH(2,34 ¢ > 1,5 1¢).

PacuerHas Harpyska Ha CTeHy NMpH CMATHM MEHbLIE
pacueTHOH# Hecyledi CHOCOGHOCTM KJIafgKH, CIJIeHOBa-
TeJIBHO, 3aTBepHeBUIas KJIaIka NOJ omopoH Oanku
YAOBNETBOpAET TpeGOBaHMA NPOTHOCTH.

OnpenensieM pacueTHyl0 Hecyulyilo cHOCOGHOCTD
CBEXeH Kila/IkH IpH CMATHH.

Ko3bonmeHT mocrems ¢, i cBexed KIIagKu
npy npowHoctH pacrsopa 0,2 MIla u pacuerHoM conpo-
tHBieHun knanku 0,8 MIla ompepenserca no ¢op-
myne

23



L - 35Ru _ 35-2:08 _
! b 0,1

= 0,56 -10° mH/M® (0,56 - 10° 1c/M%);

tga = 0,0128;

_ l/ 2-15-1073 _
Qo = =
0,56 - 10° - 0,1 - 0,0128
= 0205M > 02 m™.

KpaeBbie HanpsDkeHHs IpH 3MMI0Ope B BH/E Tpanenyy
olpefieNAlTCA N0 popMynam:
[ 15

G = =

a b 0,2-0,1

= 0,75 MllIa;

ca
= go + —>

Omax tga =

3
0,75 + 2’56—’12—ﬁ£o,0128 = 1,47 Mlla;
Omin = 0o —iail— tga =

- 3 .
- o075 956 1(2) 02

0,0128 = 0,03 MITa.

Kos¢pduumeHT nonHOTHI 3SMOpH  [aBIEHHA IpH
3MI0pe HaNpsDKeHHH o[ omopoi Ganku B BHAE Tpane-
MM ofnipefenseTcs no gpopmyne

1

VS e
14 ca; g
20’0
= 1 = 0,51;
1+ 0,56.10%.0,2.0,0128
2:0,75

d=15-05-051 = 1,245.

Pacuernas mwiomwamp ceweHna A

+0,51:2)0,2= 0,224 m>.
Inowams cmsaras 4, = 0,1 -0,2 = 0,02 m*.
Koappument & ompepensem no popmyne [ 19]:

0,224
=|/'—=2,24> =2
4 0,02 £

R, = 08-2 = 1,6 Mlla.

= (0,1 +

PacueTHasa Hecylas CIIOCOGHOCTb CBeXed KIIaAKH
TpY CMATHH

N, = 051-1,245-1,6-10° -0,02 =

= 20,3xH > Q = 15kH (2,03 1c > 1,5 1C).

PacyeTHast Harpy3sKka Ha CTeHY HpH CMSATHH MEHBILe
pacueTHO# Hecymiedl cHOCOGHOCTH KIaJiKH, CJIeNOBa-
TENIbHO, CBeXafA KIIAfIKa NOJ Omopoi Ganku TaKxke
YIOBIETBOpAET TpeGOBAHMAM IPOYHOCTH.

Tipumep 7. PacueT Ha cMATHe KIIaOK¥ O ONOPHRIM
YYaCTKOM OalIKH HOKPBITHA.
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PaccuuTath M CKOHCTPYHpPOBATb ONOpEI MIA ABY-
CKaTHpIX OajloK HOKpBITHA HAfl OJHOJITAXKHBIM Ipo-
MBINUICHHBIM 3/iaHueM HponeroM 15 M. Bamku omupa-
JOTCA Ha HAapy)XHBIE CICHBI ¢ MWIACTpaMH, mar — 6 M.
Crennt ToMmmHO# 0,38 M BO3BOOATCA M3 KHpOHYA
mapku 75 Ha pacrBope Mapk# 50, ceueHHe mMwIACTIP
0,39 x 0,51 M, cM. yepT. 9 B 10. YuuTEIBas, YT0 MOHTAX
NOKPEITHA MOXeT OBITh NpOH3BeleH depe3 7—10 cyr
Toclie BO3BEJCHHA KIIafIKA H NIPH TeMIepaType, paBHOI
10 °C, npurmMaeM MPOYHOCTH PACTBOPA ¢ KO dHINEH-
ToM 0,5 (cM. Ta6i. 1), 1. €. Mapku 25.

Purcupyrowas

6,-065Ma
~8,=0,89M/T
| o640 | % N
4 “—
260 Joo, 390

% IrzoI 20,

1[% 640

| 280 00 390
1 1

Yepr. 9. Cxema ya1a onupanns Ga1Ka Ha cTesly IO ONOPHOH
DNHTON B HANPaBJIEHHM OCKH GAIKH

5=20

—
i’
§I =255  a=245

& 1
6,-0703M/a M &,=0703 M
~6,=8,IMla
1

' 810 I

Yepr. 10. Pacnpefiesienne HanpshKEHHEN B K1aiKe NOK ONOPHOR
IUIKTON B NONEPETHOM HAIIPaBICHAH




- BepmkansHaa pacueTHas Harpyska Ha onopy
N = 250 xH (25 1c). Bankn OMKpaTCA Ha KIIAOKY
yepe3 JKe/le300eTOHHbIe PacHpENeHTEeNbHbIe [UIMTBI,
PacHojioxeHHbie IO BCeMY Ce¥YeHHI IDUIACTP M Ha
Y3CTH CEUCHHA HaPYXXHOH CTEHBI.

TIpnHMMaeM npeBapHTeNIbHBIE Pa3Mepbl OO pHOMH
IUMTHI: WHDHHY, PaBHYI0 IUMpWHE IWIACTPHI, UTMHY
0,64 M n Bricoty 0,22 M. ApMHPOBaHHE IUIHTHI IPOH3-
BOJIHM B COOTBETCTBHH C TpeGoBaHHAMH 1. 4.14.

Banka Ha ONOpHYI0 IUIMTY OIMpaeTcsA 4epe3 HUKCH-
PYIOIIYI0 MpOKJIagKy, pa3Mepsl KOTOpOH oOImpenens-
10TCAA 3 YCIIOBHA MECTHOTO CMATHA GeTOHA IIHTHI.

HanGonee OnaronpusaTHOe paclpenciieHue Hanps-
JKeHMii NOJ ONOpHOH MWMTON GyAeT mpH pasMeilleHHH
¢duKcupylomeii NMPOKNagKH NO HNEHTPAIBHBIM OCAM
ONOPHOIt IHTHL. B 3TOM cityuae K03G$HIMEHT He paBHO-
MepHOCTH pacnpefeNiecHHsl HampsKeHHit IO ONOPHOH
IVIMTOH ONpefeNnseTcd B OCHOBHOM KECTKOCTBIO 3TOi
IDTHTBI.

HanpsokeHHs BIONMb OCH OHNOPHO# IDIMTBHI, NepiicH-
IMXYJLIDHOH OCH CTeHBI, ompepenseM NHo dopmynam
1abn. 6 mo3. 2 (cM. uept. 9) :

a=032mMm; d=051m
Moy ynpyrocTi OnopHO# IDIHTE
E = 085E, = 0,85-265-10* = 225 - 10* Mla.
MoMeHT HHe pIMM paclpeXeMTeNbHOMH IUTHTBI

3 . 3
=Y o 051:0227 _ 53 10-4

Moxnynb ynpyrocts Kjiagku
E=05E, = 05aR, =
= 0,5-1000-2,2 = 1100 MIla.
BricoTa pacripefenMTenbHOR IIATHE
3
Ep Ip =
Ed

_ 2i/zzs-lo’ -453.10" _
1100-0,51

3
=2 J00182 = 2.026=052m.

H=H, = 2

Ilo 1a61. 6, Ho3. 2 IpHHAMaeM

N a’
O = (l+0,41 —h—z—) =

2ad
. 10-3 2
_ _250-10 (1+o,41 (),32)=
2.0,32-051 0,52*

= 0,885 MITa (8,8 xrc/em?);

2

o = _]_V_(l_o,41 _ﬂ___) =
2
h

2ad
-3 2

= _go_-lg._.(l_o,ﬂ _Oﬁ_) =
2.0,32-0,51 0,522

= 0,657 MITa (6,50 xrcfem?).

Omnpepensaem K03¢GGUIHEHT NOHOTHI IMIOPHI AABIIe-
HuA Y, YuMTbIBas, 4YTo 0oGbeM OSIIOpHI JaBICHHA
paBeH NV

N 250

Y = =
Omax . 0885-10° -0,51-0,64

= 087.

Hanpsokenus BAONb OCH ONOPHO# IUIMTHI, Mapai-
JIEBHOM OCH CTEHBI, OompendenseM Ho TaGm. 6, mo3. 8
{cM. uept. 10):

b= 020Mm; d = 064Mm; a = 0,255m.
Ilo popmyne (26) Haxomum

3
E I
Hy = 2|/ PP =
Ed
_ 2’1//55-102-4,53-10-4 _
1100 - 0,64

3
=2VY0,0145 = 2-0,244 = 0,488 m;

_u 2-0255 051 _ .o
nH+b 3,14.0488+020 1,732
qb 1250-0,2- 1073
0o = (1+f)=—————— (1+029%) =
2ad 2-0,255 - 0,64 ( )
= 250'10-31084~o,830}.m 8,30 2
0,326 1084= a (8,30 xrc/cm?) ;
qb 1250-0,20.1073
oy =— (11— 2 B e ———— S — -— 2) =
1= 4F) 20255 064 (702

= 0,767 - 0,916 = 0,703 MITa (7,03 xrc/cm?);

oy = 0,703 MITa<R = 1,1 MIIa (11 krc/em?) ;

N __ 250-107°
OmaxAc  0,830-0,51-0,64

Y2 = = 092;
Y=y,¥, =0,87-092=0,80.

PacueTHyl0 Hecyuylo cnocoGHOCTb OHOpHI onpefe-
JIsieM B COOTBETCTBHH ¢ dopmymoit [17] :

Neo = VdRAA, ;
d=15-0,5¢y=15-05-080=1,1;
¥d=0,80-1,1=0,88 ;
R,=(R=1-1,1=1,1 MIla;
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A, =0,51-0,64=0,326m%;

Nee=0,88-1,1-0326-10° =316 kH>N=
= 250 xH (31,6 1¢ > 25 1€).

KupmuuHylo kyiafKy moj ONOPHOH IIHMTOM B COOT-
BeTCTBHH ¢ mI. 4.14 u 4.23 apmupoBats He TpeGyercs,
Tak Kak N< 08N, v > 08.

5. PACUET ¥ KOHCTPYUPOBAHME
APMHPOBAHHBIX, KOMIUIEKCHBIX
U YCHJIEHHBIX OBOMMAMU
KAMEHHBIX KOHCTPYKLIA

OBUUE YKA3AHMA

5.1.B cTpoHTeNscTBE NPUMEHAIOTCA ClEAYIOMpe
BUOB! apMHPOBAHAA H YCHIIEHHA KaMEHHBIX KOHCTPYK-
iicii

nonepeuHoe (ceTyaToe C PacHONOXKCHHEM apMaryp-
HBIX CETOK B FOPH3OHTAIBHBIX MIBAX KIIANKH) ;

IIPOMONLHOE C PAacIONOXKeHAEM apMaTyphl CHapyXH
NOX CJ0eM IIeMEHTHOTO pacTBopa WM B Gopo3pdx,
OCTaBJIAEMBIX B KJIafiKe;

apmupoBanye (YCHIIEHHE) MOCPEICTBOM BKINOYEHHUS
B KNanKy xene306eToHa (KOMIDIEKCHBIE KOHCTPYK-
HH) ;

yCWIeHHe NOCPE[CTBOM BIJLOYEHHA 37€MEHT2 B
KeJie300eTOHHYI0 WIH METAUUIHYECKYI0 oboimMy
YTOJIKOB.

ApmupoBanue KaMeHHBIX KOHCTPYKIHH 3HAYMTENb-
HO TNOBHIAET MX HECYHIYI0 CHOCOBHOCTD B MOHOJIMI-
HOCTh, 00€CIeuBaeT COBMECTHYI0 PabOTy OTHENTBHBIX
yacTell 30aHMii, a TaKXKe ABJAETCH OCHOBHBEIM CIIOCO-
60M YyBe/MYeHHA CeHACMOCTOHKOCTH KaMeHHBIX KOH-
CTPYKUMH ¥ 30aHUA B LEIOM.

5.2. Inn apMOKaMEHHbIX 3EMEHTOB IpHMEHACTCH
KHpIHY BCeX BHMAOB, KepaMHUECKHME H CHIMKATHLIE
NyCTOTeJible KAMHM, NpHpPOOHBIE M MCKYCCTBEHHBIC
KaMHM, YHOBJIeTBOpsAionme TpeGOBaHMAM FOCYAap-
CTBEHHBIX CTAHOApTOB HAa COOTBETCIBYIOIIME MaTe-
pHansL

Mapka xupmiya, mpHMeHAeMad IA apMOKaMeH-
HBIX KOHCTpYKIMil, NOJDKHA GHITH He MeHee 75, KaMm-
Hs — He MeHee 35 H pacTBOpa — He MeHee 50.

5.3. PacueTHble CONpOTHMBIICHHS IJIafKH JJIA 3ie-
MEHTOB ¢ ceTdarsiM apmupopanuem(mn. [4.30 m 4.31])
npunuMaiorcs mno m. [3.1] . IlpE xnapxe #3 KxammHed
mapku 35 u Bemme (m. [3.4]) 3ddexmBrOCTH Cer-
4YaTOro apMHMPOBAaHHA CHEXKACTCH, M PpacueTHOe Co-
OpOTHBJICHAE KIIaiky BpuBAMaeTca R < 1,5R.

5.4. PacuerHBle CONPOTHBIIEHMA CXatuio OeToHa
npummmalorca no CHull 2.03.01-84.

5.5.1na apmupoBaHAMA KaMEHHBIX KOHCIPYKIHH
creyeT NpHMEHATH:

[UIA CeTYaTOr0 apMHPOBAHWA — CTAIb rOPSAYEKATa-
HYI0 KpyTiIyio rmapKyo Kiacca A-In Bp-l 5

1A NpOJOJIFHOTO apPMHPOBAHKS, aHKEPOB H CBA3CH —
apMatypy kinaccoB A-l, A-1l u Bp-I ¢ yserom xoadipr-
1MEHTOB YCIIOBHi paBOTH, NpuBeAeHHLIX B 1. [3.19] ;

§Is KOHCTPYKIMi, YCHIICHHBIX CTalbHBIMH 0GoiiMa-
MH, SONYCKAeTCs INPHMEHATH HNOJIOCOBYIO, JIHCTOBYIO H

26

(haconHyio cramb, YHOBIETBOPAIINYI0 TpeOOBaHHAM,
YCTaHOBJICHHBIM J1 IOROGHBIX 3IEMEHTOB CTAUTLHBIX H
*eJe306eTOHHBIX KOHCTPYKIMH COOTBETCIBYIOMHMH
HOPMATHBHBIMH JOKYMEHTaMH.

IIpu cooTBeTCTBYIOIEM OGOCHOBAHMM HOHYCKAaeTCH
TAaKOKe apMAPOBAHWE CTEPXKHAMM H3 [APYTHX BHJIOB CTa-
JH, IPAMEHAEMBIX B JKeJIe300e TORHBIX KOHCTPYKIHAX.

5.6. HopmamasHele R, # pacuerHbie R, compotms-
JICHAA apMaTyphl IpHHEMaloTca no mm. [3.19 m 3.20] n
CHulI 2.03.01-84.

Monym: ympyroctm H ynpyrme XapaKTepHCTAKH
KI8[KH C CEeTYaTHIM H NPOJONLHEIM 23pMHPOBAHHEM
npEHEMatoTca 16 1. [3.20].

5.7. Mapka pacTBOpa Ijld apMOKAMEHHBIX H KOM-
IIEKCHBIX KOHCTPYKIMA HpHHMMaeTcsd He Hke S50.
3anmTHBGE CJIOH IEMEHTHOIO pAacTBOpa PIA AapMo-
KaMeHHbIX KOHCTPYKIHMH C apMaTypoil, pacmoJIOJKeH-
HOH CHapyX® KIIaKd, JIOJDKeH MMETh TOmmaHy (OT
BHEIIHeH rpand paGoueil apMaryphl) He MeHee yKa3aH-
HO#i B Tabu. 8.

Tabanuua 8
SampTHEL CIOH, MM, U KOHCTpYKIDHH,
PaconoXeHHbIX
ApMHpOBaHHEIE
KOHCTPYKIIMM | B HOMeIe- | Ha OTKphi- | BO BIRXHEIX H
HHHEX C HOp- TOM BO3- MOKpPHX noMe-
MankHOM nyxe INCHAAX, A TaKKe
|BnakHOCTHIO B pe3epByapax,
dynpamenTax
HT. I
Bamm 20 25 30
¥ CTONGH
Crennt 10 15 20

5.8. IiponeAT apMHpOBaHHs CTEHH! TOPH3OHTAIBHOM
apMaTypoi, YIMTBEIBacMOH B pacuere, AOJDKEH GbITh He
mxe 0,05 mis xaxpgoro HampaenieHus. Ilpu apmmpo-
BAaHWHA CTEH XeJe306eTOHABIMY NOACaMH HIH CTOMKaMM
IPOIEHT apMHPOBAaHHS CJeHyeT OTHOCHTb K IDIOWIamH
CeueHHA CTEeHHI, NPHXOAAIeHcA Ha OHH kerne306eTOH-
HBIA 3NIEMeHT.

Paccrosmne MeXXay BepTHKAIBHBIMH H TOPH30HTalb-
HbIMH CTEPXKHAMH HIH MEXXY apMaTypHbIMH NOSCaMH
H crofikamMH He POJDKHO IpeBbinats 8k, rae b — ToN-
mpua crersl. [Ipa apMupoBaENy MOsAcaMK WIH CTOMKa-
MH PacCTOSHHA MeXAY HHMH MOTYT GBITh YBeJIMUCHBI
NIpH YCJIOBHH NPOBEPKH DPacueTOM NPOYHOCTH NaHeIH
CICHHI Ha YJacTKaX MeXIy HAMH.

5.9. ApmupoBanse CTeH JOIKHO NpERyCMaTpHBaTh-
¢1 ¢ cODIoZicHHEM CIIEAYIONINX IIPaBHII:

TOPH3O0RTA/IbHAA apMarypa CTeH, KaK MpaBWIO, pac-
TOJIAraeTcA B MIBAX KIIAIKH;

DpA ONHO3HAYHOH Harpy3Ke YCTaHABIMBAETCA
O/MHOYHAA HPONOJNLHAA apMaTypa ¢ PacTAHYTOH CTOpo-
HbI CTEHEI, 2 HpH 3HAKONEPEMEHHOH Harpy3ke — [BoOi-
Hasi (IBYCTOPOHHSAA apMaTypa) ;

BCPIHKANILHA#H apMaTypa, KOHCTPYKTMBHaA
paboTamias Ha pacrsbkeHHE, PacNONIOXKEHHAas CHapy-
K| CTCHBI, CBA3BIBACTCA XOMYTaMH He pexe UeM uepe3
30 paameTpoB;

TOHKHE CTeHBI H3 KHMpIM4Ya ,,Ha peGpo” moryT GhiTh
2pDMHDOBaHEI BEPTHKANIGHBIME H FOPH3OHTATBHBLIMA



CTepXHAMH B IBaX KIIAIKA C Pa3MEPaMH SYECK apma-
TypHO# ceTim 52X52 wiH 52%65 cm;

KOHIIbI TOPH3OHTATBHEIX B BEPTHKATLHEIX CTEpXKReH
PEKOMeHIyeTcs 32/ie/IbIBaTh B YCTOHUMBEIE IpHJIEralo-
e KOHCTPYKUHH (KamHTaJIbHEIE CTEHbI, KOJIOHHEL,
00BA30UHbIe GAUTKH H T. IL.) ¥ 33aHKEPHBATh.

5.10. IIpn npopONLHOM apMHPOBAHHH CTeH (HANpH-
Mep, B apMOKAMEHHBIX MOfACaX) AOMYCKAeTCH IpHMe-
HeHHMe CTepXKHEH apMaTypsl JHameTpoM 1o 12 mMm ¢
YTOJIILEHAEM HIBa 10 25 MM.

JNEMEHTH C CETYATHM
TMONEPEYHBIM APMHPOBAHHEM
(CTONBH, NMPOCTEHKH,
OTAEJNILHHE YYACTKH)

5.11. Pacter H NpPOEKTHPOBaHHME 3NEMEHTOB C CET-
YaTeiM apMHPOBaHHEM IPOM3BOMATCH IO YKA32HAAM,
npuBepenssM B m. [ 4.30 m 4.31] u[6.75—-6.77) . Ha-
PANY ¢ KBafPATHRIMH NPHMEHAIOTCH TAKKe NPAMO-
yronsHsie cetkn (uepr. 11).

1
2
,,,I s i
g 1t .

Yepr. 11. CerqaToe apMEPOBaAHEE KAMEHHBIX KOHCTPY KTt
1 — apmarypHas ceTka; 2 — BHIIYCK apMaTypHOR CeTKH s
KOHTpOJNA ee YKNAaAKH; @ — KBaJipaTHaf CeTka; 6 — mpamo-
YTONBHAK CeTKA

5.12. He pomyckaercs OpHEMeHATh CETIaTOe apMH-
POBaHHe CTEH MOMCIIEHHH C BIDKHEIM H MOKPBIM pe-
KAMaMH.

5.13. Ilpn apMHpOBAHHM KIJIAKH CETKaMH C MpAMO-
YrONBHBIME fueKamH (CM. 9epT. 11, 6)nponenT apmu-
POBaHHSA KJIa[IKH OHpefenseTca no ¢popmynt

A, .+ (c+c
= st ( l) 1
cC1S

00. (33)

5.14. 3pdbexTMBHOCTS  CETUYATOr0  apMHpPOBAaHHA
KHPIHYHOH KJIAJIKH NpH PaclOJIOKCHHA CETOK pexe
gem uYepe3 45 cm cmpkaerca. Takoe apMHpoBaHEe MO-
eT NPHMEHATHCA KaK KOHCIDYKTHBHOE C pacmojio-
XeHHEM CEeTOK IO BLICOTE IEMEHTa HA PaCcCTOSHAH
1o 1 M. Cerkr B 3T0M Cilydae B pacyeT He BBOJATCA,
HO OHH HpENATCTBYIOT PAacCIOCHHIO KNAJKH H BHe3al-
HOMY ee pa3pyIieHHAI0.

5.15. Jina nonGopa pa3sMepoB fYeeK CETOK H pac-
CTOHHHA MEXAY CeTKaMH N0 BBICOTE 3IJIEMEHTa HpH
33J1aHHOM NPOINEHTe apMHPOBAHHA (IIPH PACHOIIOKEHHH
HX B K2XIOM IIBe KJIafKH NpH BeicoTe papa 7,7; 101
15 cM) pexoMeHIyeTCs IONB30BaThCA TatIL. 9.

TaGnuua9
IipameTp apMaTyphi, MM
Pasmep,
melpac,em | 3 | 4 l 5 | 6
% aPMHPOBAHHA CETKAMH

$=17,7 eM (o6brumnift kupmiy i = 65 MM)

3x3 0,61 1,09 1,7 245
3,5x3,5 0,53 0,93 145 2,15
4x4 0,46 0,82 1,27 1,84
4,5x4,5 041 0,73 1,13 1,64
5x5 0,37 0,66 1,02 147
5,5x55 0,34 0.6 0,92 1,34
6x6 0,31 0,55 0,85 1,23
6,5x6,5 0,28 0,5 0,78 1,13
1x7 0,26 0.47 0,73 1,05
1,5%x175 0,25 044 0,68 0,98
8x 8 0,23 041 0,64 0,92
8,5 x8,5 0,22 0,39 0.6 0,87
9x9 0,21 0,36 0,57 0,82
9,5x9,5 0,19 0,34 0,54 0,77
10x 10 0,18 0,33 0,51 0,74
5= 10 cM (yromueHHbIH xupmay i = 88 MM)
3x3 047 0,84 1,31 1,89
3,5x3,5 0,41 0,72 1,12 1,62
4x4 0,36 0,63 0,98 1,42
4,5x4,5 0,32 0,56 0,87 1,26
5xS§ 0,28 0,5 0,78 1,13
55x5,5 0,26 0,46 0,71 1,03
6x6 0,24 0,42 0,65 0,94
6,5x6,5 0,22 0,39 06 0,87
7x7 0.2 0,36 0,56 0,81
75%x7,5 0,19 0,34 0,52 0,76
8x8 0,18 0,32 0,49 0,71
8,5 x8,5 0,17 0,3 0,46 0,67
9x9 0,16 0,28 0,44 0,63
9,5 x9,5 0,15 0,27 0,42 0,6
10x10 0,14 0,25 0,39 0,57
s=15 cm (xamens i = 138 mm)
3x3 0,32 0,56 0,87 1,26
3,5x3,5 0,27 048 0,75 1,08
4x4 0,24 042 0,65 0,94
4,5 x4,5 0,21 0,37 0,58 0,84
5x5 0,19 0,34 0,52 0,75
55x5,5 0,17 0,31 048 0,69
6x6 0,16 0,28 044 0,63
6,5%6,5 0,15 0,26 04 0,58
7% 0,14 0,24 0,37 0,54
75x15 0,13 0,22 0,35 0,5
8x8 0,12 0,21 0,33 047
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IIpoooaxenue raba. 9

Juamerp apMaTyphl, MM
Pa3mep,
el ¢, M 3 I 4 I 5 I 6
% apMHpPOB2HUSA CETKaMHu
s=15 cM (kamens & = 138 MM)
8,5x8,5 0,11 0,2 0,31 0,44
9x9 0,1 0,19 0,29 042
9,5x%x9,5 0.1 0,18 0,28 04
10 x 10 0,09 0,17 0,26 0,38

Npumeuanne. Ipu pacnonoxeHHy CeTOK He B Kax-
oM nIBe KNaOKH, a Yepe3 2—5 pAnoB, NpUBelleHHLIH B TaGmne
IPOLEHT apMHPOBAHHA YMEHbLIAETCH NPONOPUMOHANBHO MUCHy
PANOB.

IJIEMEHTBI C MPOOONIbHHIM APMHPOBAHHEM

5.16. IlpofionpHOe 3pMAPOBAaHHME KAMEHHBIX KOH-
CTPpYKIMH MOXET IpPHMEHATLCA B OTHENBHBIX KOH-
CIPYKTHBHBIX 3/leMeHTax (cTeHax, cTonGax, mepemMbrd-
KaX, MOANIOPHBIX CTEHAaX U T. I.) UIA BOCHPHATHA pac-
TATHBAIOIMX YCWIMH BO BHELEHTPEHHO CXaThIX (HpH
6ONMbUMX IKCHEHTPUCHTETaX) M H3ruGaeMBIX 3ieMeH-
Tax, a TaKXke IA NOBBIIEHHA OPOYHOCTH M YCTOH-

YHMBOCTH TOHKHX CTeH NpH I;T} 15.

IlpononmHOe apMHpPOBaHUe KaMEHHBIX KOHCTPYKIHH
TIPHMEHAIOT C IENbi0 NMOBBIMICHHS CONPOTHRIAEMOCTH
KJIaAKH pacTATHBAIOIMM YCHIHAM H oGecredeHus MO-
HOJIMTHOCTH M YCTOHUMBOCTH OTHEJIBHBIX YacTeil H BCEro
COOPY KEeHUS B 1IEJIOM.

Ilpy mpopoNBHOM apMHpOBaHMM KaMeHHBIX KOH-
CTPYKIMii apmartypa YKIafpIBaeTCd CHEpYyXH MOR
CJI0EM IeMEHTHOIO pacTBOpa WM B miTpabe KiamkH
¢ 3anonHeHMeM INTpabbl pacrBopoM (deprT. 12).

a) d)
= 7 [ %

Yepr. 12. lipononsioe apMIHPOBAHHE KHPIMHIHBIX KOHCTPYKIMit
(cronGos, cren u ap.)

@ — HapyXHOe pacHOJIOXeHHe apMaTyphl; 6 — paclonioxeHHe
apMaTypHl B IrTpaGe Knanku; 1 — nonepeyHsle XoMyThH;
2 — nponontHas apMarypa

5.17. KonuuecTBO apMaTyphl, YIHTHIBaeMOIi IIpH pac-
geTe CTOJIGOB M TPOCTEHKOB, HOJXKHO COCTAaBJIATH He
MeHee, %:

s cKkaToH NpORONEHOMN apMaTyphl . . . - o . . . . .. 0,1

ARA pacTAHYTOH MPONONBHOR apMaTyphl . . . . . . . . 0,05

S.18.TIpu pacuere 3MeMeHTOB, paboralonmx Ha
UEHTPANbHOe M BHEUEHTPEHHOE CXKATHE, YUHMTHIBACTCHA
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HENONTHOE MCHOJIB30BaHHE MPOYHOCTH KITaIKH NpH CXKa-
THH, paboTalonieil COBMECTHO C apMaTypol, BBEICHHEM
ko3 duimenTa ycnoBuit paGors wiagku 0,85, Ha Ko-
TOpbIH YMHOXAeTCi Pac4eTHOe CONPOTHBJICHHE Kiiaj-
KH, a Taloke HeNOJIHOEe HCTOoNb30BaHue paGoThl CxkaToH
NpOHONLHOR apMarTyphl, PacieTHOE CONPOTUBIICHHE KO-
TOpoii onpepensercs no . [3.19].

Ilpu pacuere 3nemMeHTOB, paGOTalOLMX Ha BHeEleH-
TPEHHOE C)KaTHe, PacyeTHOE COMPOTHBIIEHHE KIIaJIKH
NpHHVMAeTCH PaBHBIM WR (w — ko3bdumieHT, NpH-
HHMaeMbii 1o 1. [4.7]).

5.19. B u3rubaeMbIX 37IeMeHTaxX NIPHMEHEHHE COKAaTOR
apMaTypsl, YJYMTEIBAeMOM B pacueTe, HOMYCKAeTcH
TOJBKO B HCKIIIOWHTENBHBIX CITydasX, HampHMep, TpH
OrpaHHYeHHOH BBICOTE CEYEHHA, NMpH NeHCTBMM 3HAKO-
nepeMeHHBIX MOMEHTOB H T.1I.

5.20. B anemenTax C DpOMONBHOH apMaTypoH, pac-
NOJIOXEHHOH CHapyX¥ KIIaikH, IDIOMAb CeYeHHS
3aNMTHBIX (PAacTBOPHBIX) CJIOEB B pacueTe HE YUHTbI-
BaercA.

5.21. Pacuer apMMpOBAaHHBIX KaMEHHBIX KOHCTpYK-
It ¢ MpPOHONBHOR apMaTypoill HO TpeumHaM HpOH3-
BOAUTCA NO YKa3aHHUAM pas3y. 6.

5.22.Pacuer 3n€MEHTOB ¢ HpPOJOIBHOH apMaTypoiR
IpH HEHTPANBHOM CiaThH (uepT. 13, @) mpousBomuTcs
nio popmynam:

N<y(085m,RA + R“.A;.) ; (34)
N - 0,85

A; = M; (35)
¥R

= A; 100 36

r=— ; (36)

rge N — npoponeHas pacueTHAS CHIa;
¢ — ko3 PumuesT npoponpHoro msruGa, INpH-
HMMaeMBlii 1o 1. [4.2] ;
my — KO3 DHIMEHT, YUHTHIBAIOIMIA BIMSHHE
JUTHTEJIBHOM Harpy3KkH, cM. IL. [4.1] ;
R — pacueTHOe CONPOTHBIEHNE KIIAIKH;
A — Iiomanp ceueHus KIIafKH;

R, — pacueTHOe  CONPOTHBIICHHE IpPOMOJBHON
CKaToH  apmaTypbl, IpHHMMaeMOe IO
m [3.19];

A}, — WwIomaNp CeveHns TPOIONEHON apMATYPBI.
Yapyras XapaKTepHCTHKA KIA[KHK & ¢ NPOJIONBHBIM
apMHpOBaHHEM NIpHHAMaeTcs mo 1. [3. 21] xax ma He-
apMHpPOBaHHO# KJIafkH, 1. [3.20].
5.23.TIpn BHENECHTIPEHHOM CXATHR PasNHYANT CIY-
YaM BHEIEHTPEHHO CKATHIX NEMEHTOB (uepT. 13,6, ¢) :
ciryvait 1, xorga cobmopaercs yciosue:
npu moGoi dopme ceueHus

S <0,8S8,; 37
NpH NPSIMOYTOJIBHOMH dopMe cedeHHus
x<0,55hy; (38)

cilyyait 2, KOria cOOIIIOnaeTCs YClOBKeE:
npu aro6oi popme ceueHns

S.=> 0,85 ; 39)
TIpH IPAMOYTOJIEHON dopMe ceueHust
x> 0,55h,. (40)
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Yepr. 13. BreueATpeHHOE CXKATHE APMHPOBAHHON KIIAAKH
a — neHTpaNbROE CXaTHe; 6 — cnyvait 1 S, < 0,85, ; € — coyuait 2S5, > 0,85,

B popmynax (34) —(40):

S, — CTaTHUECKHH MOMEHT CXaToil 30HbI ceve-
HHA KJIAIKK OTHOCHTEIBHO LEHTPA TAKECTH
pacTAHYTOH WM MeHee cxaroif apMary-
per Ag;

So — CcTaTHueCKHii MOMEHT BCErO CedeHMs KJIajl-
KH OTHOCHTEJIBHO LeHTpa T/AKECTH pac-
TAHYTOH A WIM MeHee CKaToil apMarypsl;

X — BBICOTA CXKATOi 30HBI CEueHHUsA, Ompepense-
mas no opwi. 7, 1abi. 1.
Crammueckuii MOMeHT So HpH moGoil ¢opme ceue-
HH# onpenenserca no ¢opmyne

So =4 (ho - ) ,

A — nnomane ceueHUs KIIamKy;
ho - paGouas BhICOTA ceuenun g =h —a ;
h — BBICOTa BCETO CEYEHMA;
4 — TONNHHA 3aUHTHOTO CJIOH CO CTOPOHBI
apMaTypel A ;
Y — paccTosHMe OT IeHTpa . TAXKECTH BCErO
CEYeHHs IO Kpas Haubornee CXKaToil TpaHH.
TIpu npsmoyromsHoft GopMe ceueHns

@“n

rge

So =0,5bh2 , (42)

Iae b — nMpHHA NPAMOYTOJIBHOTO CeYeHHA.

Cramwueckuii MOMEHT S, 3aBHCHT OT $OpPMBI U pas-
MepOB CeueHHs, NOJIOXKEHUA HeATPaNbHOM OCH M 3alMT-
Horo cnost. ®opMynml mia Hauboslee 9acTo BCTpeyalo-
LMXCA CNIyyaeB NpU onpelesieHMs S, NpHUBENicHH B
1abn. 7 npwi. 7. B 1abn. 2, 3 ¥ 4 3TOr0 NpPHIOXKEHHS
npHBeneHb! GOPMYIIbI il PacyeTa BHENEHTPEHHO CXKa-
THIX JJIEMEHTOB ¢ INpPOMOJLHOH apMarypoii, a Taioke
NosACHeHUA K TabIHIaM.

$.24. Pacuer apMHpOBaHHbIX H3rnGaeMpIX 3J1eMeH-
TOB MPAMOVIOJIBHOTO CEUeHHA CO CTEPKHEeBOil apMarty-
poit npon3eoguTcA Mo GopMynam:

4) NpH OBOHHOIM apMarype
M<Rbx (ho - —;—) +R Ay (o —d) 5 (43)

NpHd 3TOM TNOJIOXKEHME HEHTPATLHOH OCH Onpepelis-
ercsa no bopmyie

RA - Ry A, =Rbx ; (44)
6) mpu OOMHOYHOH apMaType
X
M<125Rbx ( ho — —2—) : (@5)

OpH 3TOM HOMOXeHHE HeHTparbHOH OcH OIperens-
etcs no ¢popmysie

RA,=125Rbx . (46)

BpicoTa CKaToil 30HB! KIIA[IKH A0JDKHA BO Beex CIly-
yasgx YIOBJIETBOPATH YCIIOBHAM:

x<055hy u x >2a . 47)

5.25. Pacuer u3rnbaembix 3J1eMEHTOB Ha moliepey-
Hy10 CHITy mpou3BoauTcs o dbopmyne

O<R,, bz. (48)
TIpu nmpAMOYTONBbHOM CEueHMH
x
z= ho —_ = (49)

NMpumeuanue. ECM NpoyHocTs KIAAKH NpH pacuere
Ha NOMepeyHylo CUJIy OKaXKeTcs HemocTaTouHol, HeoGxommma
YCTaHOBK2 XOMYTOB HJIH YCTpofictBo oTrHGOB B apmarype,
pacyeT KOTOPhIX NPOH3IBOJHMTCHA B COOTBETCTBHH C YKa3aHUAMM
CHull 2.03.01-84.
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5.26. Pacuer a71eMeHTOB NpONONEHO apMHPOBAHHOK
KJIa[IK# TpH NEHTPATHHOM PACTSDKCHHH NPOHM3BOIMTCA
no popmymne

N<RA,. (50)
KOMIUIEKCHBIE 3JIEMEHTDI
QIEMEHTH U3 KAMEHHOH KJIANTKH,
YCHJIEHHBIE KEJIE30EETOHOM)

§.27. KoMIUIeKCHEIMH ~ Ha3BIBAIOTCA  3JIEMEHTHI
KaMeHHOM KJIAIlKH ¢ BKIIIOYCHHEM B HHX XKejle306eToHa,
paGoratomero coBMecTHO ¢ kuragioit. IIpu srom xese-
306eTOH peKOMEHAYEeTCA PacuojiaraTh ¢ BHEMIHeH CTO-
poHBI Kinaaku (uepr- 14), 4TO MO3BOJNAET MPOBEPHTH
IDIOTHOCTh YJOXeHHOro GeToHa H sABAAeTcA Gonee pa-
IMOHAIBHEIM NpH BHEHEHTPEHHOM CXKATHH, HPOJOb-
HOM H3ruGe 1 H3ruGe KOHCTPYKIMH.

a) d)
‘ e
: o-.; l._, 0. “ .o‘
o ~ ‘i‘: ’.—‘.
Lo .o
e .°‘ .
.« o

Yepr. 14. CxeME! ceveHNnit KOMIUIEKCHBIX 3TEMEHTOB

@ — OOHOCTOPOHHee PAaCHONOXKeHHe Kene3oGeroHa; 6 — pac-
HoJIoXeHHe XKene3obeToHa B 1rrpabe

5.28. Kommmiexchble KOHCIDYKIMHM NPHMEHSAIOTCA B
TeX Xe CITy4asx, 9T0 H KJIamKa ¢ MpOJONLHBIM apMHpO-
BaHHEM, a TakOKe KOrja Tpebyercs 3HAUHTENLHO yBe-
JIHYHTD HECYIIyH CHOCOGHOCTh CHJIBHO HATPYXKEHHBIX
3JIEMEHTOB IIDH HEHTPAIIBHOM MM BHELEHTPEHHOM CXa-
TiH. [IpHMeHeHHe B 3TOM CQiIyuae KOMIDIGKCHBIX KOH-
CTPYKIMH MNO3BOJIET YMEHBIIHTb pa3sMephl CeueHHH
3JIEMEHTOB.

Ins KoMIUTeKCHBIX KOHCTPYKIMil IPHMEHAIOTCA Ma-
TepHaipl, yKa3aHHbie B I. 5.2 U GeroH Mapku He
Bonue 150.

$.29. IIpu KOHCTPYHpPOBAHHHA KOMIDIEKCHBIX AIeMeH-
TOB IUIOMIab CEUCHHsA BCEH MPOMONBHOH apMAaTyphI
JOJDKHA COCTaBiAT, He Gonee 1,5 % miomamy ceverms
GeToHa.

5.30.IIpn pacuere KOMIDIEKCHBIX 3]IEMEHTOB Ha
UEHTpaIEHOE CXKatHe clemyer coGiiogars clefmylomee
ycnoBue

N< ‘pcs [0185 mg (RA +RbAb) +R8(.‘A;] 4 (5 l)

N — npoponsHas cuna;
Mg — K03 GHIHEHT, YIHTHBAIMIMAR BIHAHHE
IDIMTENEHOCTH Harpy3ky, cM. 1. [4.1] ;

R — pacueTHOe COIpOTHBITCHHE KIIafKH;

A — miomany ceueHns KIIaKH;

Ry u Ry, — pacueTHEIE CONpOTHBIICHAsR GeTOHA H ap-
MAaTypBl IPH HEHTPAILHOM CHKATHH, IpH-
Humaemere nio CHull 2.03.01-84;

A} — nnoulanp ceueHns GeToHa;

rae
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A; — IDIOMIap CEUeHMsT aPMATYPhI;

¢,s — KO3(hbUIMEHT  NPONONBHOrO  H3rHba
KOMIDIEKCHO# KOHCTPYKUMH, IPHHHMA-
embiit mo 1. [4.2] npu ynpyroi xapakre-

PHCTHKE KJIAKH
Eo red
o, = —— 52
s Rred ( )

IlpuBeneHHBI MOMYNP YOPYTOCTH KOMIDIEKCHBIX
3J1eMeHTOB H NpHBEJICHHOE BpeMeHHOe CONpOTHBICHHE
KOMIDIEKCHOTO CeYeHHA ONpeNeNAoTCA Mo GOpMyIIaM:

EopIy + Eply
Egreq=————22 (53)
I +1,
R, A+R
Rred = uA ubA b (5 4)
A+ 4,

B dopmynax (53) u (54) :
Eyk, Ep — BauansHble MOAYJM YIPYTOCTH KIIAHKH H
GeToHa, onpepeNnseMbie WA KJIaflKH MO

n [320], mma GeroHa — mo
CHuII 2.03.01-84;

Iy I, — MOMeEHTBI HHepIH CeUeHHA IJIafKH H
GeroHa;

R, =2R —BpemenHOe compoTHBiIeHHe (CpemHuii
TpeJie HPOYHOCTA) CXKATHIO KIIAAKH;
R,; —HODMAaTHBHaA NpH3MeHHas HpPOYHOCTH
GeToHa mpH CXKATHK, HpHHHMaeMasA IO
CHulI 2.03.01-84.

§.31. Pa3yyaoT Ciyyad BHENEHTPEHHO CXKAaThIX
KOMIUIEKCHBIX 3JIEMEHTOB (ZHANIOTHYHO KaMEeHHBIM
3NeMeHTaM C IPOJOIEHbIM apMHPOBAHUEM) :

a) aryvait 1, xorma coGmogaercs ycioBHe

5,220,885 ; (55)
6) ciyuait 2, korga co6imopaerca ycloBHe
S, <088, . (56)
B cirywae 1 pacuet npousBoguTcs mo dopmye
N< Pes [0,85mg (RSy + Ry Sp) + R S(] . 6D

e

IIpu sToMm, eciwm cuna N HpPHJIOXKEH MEXGLy LeHTpa-
MH TKeCTH apmatypsl A; B A , TO AODKHO GhiTh
YAOBJIETBOPEHO AOTOTHATENBHOE YCIOBHE:

< Lasl085my (RSy, +RpSy,) + R S]

e!

N - (58)

Tlps omumowoi apmarype (A; =0) pacuer mpoms-
BomHTCR 11O hopMyre
esMg (RSy + RpSp) -
e

B dopmymnax (55) — (59):

b "
So =S5 +—E Sp — cramueckwit MOMEHT IDIOMIA-
I¥ KOMIUICKCHOIO CEYCHHSA
(NpHBEDEHHOIO K KIajike)

N<

(59)



OTHOCHTEINILHO LIEHTPa TKeEC-
TH pacTAHYTOH HWIH MeHee
R, COKaToH apMaTypel A
S, =8¢t —E-Sbc — CTAaTUeCKHH MOMEHT IUIOMma-
M CXaTOH 30HEI KOMIDIEKC-
HOTO Ce4YeHHsA OTHOCHTEIILHO
IEeHTpa  THKECTH  apMa-
TYyphl Ag;
Sg U Sp, — CTaTHUECKHEe MOMEHTHI IDIO-
magied CXKaTod YaCTH CeYeHHA
KIanky ¥ OGeToHa OTHOCH-
TEJIBHO IIEHTpa TSOKECTH ap-
Matyphi A, ;
Sk, Sp B Sg — CTaTHUeCKHEe MOMEHTHI IIO-
INafel ceyeHMA KiamkH, Ge-
TOHa H apMaTyphi A OTHOCH-
TeNIbHO IEHTpPa TAXECTH ap-
Martypb1 Ag;
Sk, Sp, BSs— — CTaTHUeCKHe MOMeHTH TIO-
magei cedeHHA Io1amKH, Ge-
TOHa M apMatypm A; OTHO-
CUTENBHO LeHTpa rmxecm ap-
Matypt Ag;
€® €' — pacCTOSHMS OT TOUKH NpHIIO-
JKeHus cHuIbI N o LeHTpa T4-
JKECTH apMaTyphl A uA

Ecim neHTps! TsDkecTH apMaTyput A H A;  Haxo-
[IATCA Ha PacCTOAHHMH CBBILE 5 CM OT rpaHel CeueHHs,
10 B popmynax (58) u ,(59) CTaTHYecKHe MOMEHTH H
IKCHCHTPHCHTETEH! € H € OIPERENIANTCA OTHOCHTEIBHO
Tpany CeyeHus.

Hpy BHENEHTPEHHO CKATHIX VIEMEHTAX KOMIDIEKC-
HBIX KOHCTPYKIMH C GONBIIMMM 3KCUEHTPHCHTETAMH
(c pacnonoxeHsnem GeTOHa C BHEHIHEH CTOPOHBI Kiaf-
KHM) , IpH KOTOpBIX coGmonaercs ycnoene S, <0,8 S, ,
pacueT IpOM3BOAMTCA N0 dopmyIie

N<‘Pcs[ (0 8SRAcs+RbAbc) _RscAs RsAs] (60)

TTonoxeHne HeATPaNEHOM OCH B 9TOM CITyuae Onpene-
JAeTCs B3 YpaBHeHUs

mg (0,85RS, y+RySpen) tRy AL — RA£=0. (61)

B dopmyne (61) 3HaK ,,[unoc” NpHHAMAETCA, €CIH
cwa N NpUioxeHa 33 IpefiellaMi PAacCTOAHAA MEXILY
HEHTPaMH TSXKECTH apMarypsl A; H A 5 3HaK ,,MH-
Hyc” — ecrm cuma N npunoxcena Mexcn.y LEHTpaMH
TAKECTH apMaTyphi A nA

Ipu omasowHOH apmarype (A}, = 0) pacuer mpoms-
BomHTCA 10 dopMyTie

N<ggs[mg (085wRA.s + Rpdpe) —ReA] (62

H TNONIOXKeHHe HEATPANbHOR OCH ONpeAeIAeTICA H3 ypaB-
HeHUs

g (0,856RS s i + RySpe ) —ReAe=0. (63)

B dopmynax (60) — (63):
A ¢ — IDIOMafp CXKATOH 30HBI KITAJIKH;
Ap . — mIoma cxaroii 30Hb GeTOHa;
S,s, N —CTamidecKuii MOMEHT CXKaTOH  30HKI
KIafiKH OTHOCHTEJIbHO TOUKH HpHIIOXe-
HUS CHITBI;

Spe, v — CTRTHUECKHE MOMEHT CXaroif 30HBI Ge-
TOHa OTHOCHTEJIBHO TOUKM HPHIIOKEHUA
CHUIBL.
5.32. Pacuer #3rnGaeMbIX alIeMEHTOB KOMIUIEKCHBIX
KORCTPYKIHii IIPOM3BOIHTCA IO PopMyTIe

M<RS“ +Rbsbc + RSSS > ()]

TIONIOXeHHe HeHTPATLHOR OCH OTIpeAeNAeTCA U3 YpaB-
HeHHsA

ReAg— Ry Ay =RAc+ RpAp - (65)

BbicoTa CKaToOi 30HBI KOMITIEKCHOTO CeUeHHsA DOJK-
Ha BO BCEX CNYYasAX YHOOBJICTBOPATD YCIIOBHAM:

S5,<08S, u z<hy-d. (66)

TIpu >10M 3HAueHus So U S, a Takke S U Sp, DPH-
HHMAIOTC TaKAMH ke, KaK TMpH BHEIEHTPEHHOM CXa-
THH, a IDIeY0 BHYTpeHHell Mapbi CHJI Z IPHHHMAETCH PaB-
HHIM pAacCTOSIHMIO OT TOMKH NpPHJIOKCHHS PpaBHOMEH-
cTByIomel yeunmuii RA ;. u RpA) . BO mEHTpa TSOKECTH
apMatypei A .

Tips opmHOwHO# ru6Kol apmarype (A, =0) pacuer
IIpoH3BOAATICA N0 ¢opmyite

M<RS;s+ RpSpc (67

H TOJIOjkeHHe HeHTPaNBHON OCH ONpeHeNAeTCA 3 ypaB-
HeHust

RA;=RA;+RpAp - (68)

5.33. Pacuer n3rubaeMpIX MEeMEHTOB KOMIDIEKCHBIX

KOHCTPYKIIHii Ha NONEPEeuHyI0 CHJIy HPOM3BOIMICH IIO
tdopmyne

Q<R,,bz, (69)

rie R, — pacieTHOe CONpOTHBNICHHE KIIA[KH IJIAB-
HEIM pAaCTATHBAIOLIMM HalpsOKeHHAM,
npuHMMaeMoe mo Tabn. [10] u [11] u
m. [3.14] ;
b — numpuHa ceveHms;
Z — 1190 BHYTPEHHEH Naphl CHI IIpH MpAMO-
YTOJILHOM CEYeHHH

z=ho—;—. (70)

B cimywae xorga IpoYHOCT KJIAfKH NpH pacyeTe Ha
TIOTIEPEUHYI0 CHITy HeIOCTaTOuHa, TpeByeTcs yCTaHOBKa
XOMYTOB WJIH YacTb IPOZAONBHBIX CTepxHed orruGaer-
CA B COOTBETCTBHH ¢ yKa3zanuamu CHuII 2.03.01-84.

3JIEMEHTHI, YCHJIEHHBIE OBOHMON
5.34. Hecymas ctiocoGHOCTb CyILIECTBYIOLMX KaMeH-
HEIX KOHCTpYXiit (CronGoB, NpOCTEHKOB, CTEH K Jip.)
MOXET OKa3aTbCH HEIOCTATOUHOH NPH PEKOHCTPY KIHH

3[aHMil, HAACTPOHKAX, a TaKKe IpH HAMIHH AedexToB
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B xiapke. OpHMM H3 HanGonee 3¢¢eKTHBHBIX MeTO-
[OB MOBBINIEHWA HECyIieHd CHOCOGHOCTH CYIIECTBYIO-
el KaMeHHOH IJIaIKH ABIAETCA BKJIIOYEHHE e¢ B
oBoiiMy. B 3ToM cityuae kmagxa paGoraer B yCIOBHAX
Bcecropm-mero CXKaTHd, 4TO 3HAYHUTEIIBHO yBEeNMYHBACT
€€ CONPOTHBIIACMOCT BO3MICHCTBHIO IPOIOJIBHOM CHJIBI.

TlpumensioTca TpH OCHOBHBIX BHAA o6oiiM: cTais-
Hble, XeNne300eTOHHbIE W apMHPOBaHHbIE PaCTBOPHBIC.

OcHoBHbIME (paxTOpaMH, BIHAIIMMH Ha 3ddex-
THBHOCTh 000iiM, ABJAIOTCA: INPOUECHT NONEPEYHOro
apmupoBanua oGoliMbl (XoMyTamu), Mapka GeroHa
MJIH ITYKATYPHOro PacTBOpa M COCTOAHME KIAKH, a
TaKXKe CXeMa Hepefiaudl YCHIMA Ha KOHCTPYKIHMIO.

C yBenuuenneM NPONEHTa aPMHUPOBAHMA XOMYTaMH
MPHPOCT NMPOYHOCTH KJAAKH PacTeT HEMPONOPIHMOHAIb-
HO, 2 10 3aTyXaloIlei KPHBO#.

OnbITaMM  YCT2HOBJIEHO, YTO KHPNHUHBIE CTONOBI M
NPOCTEHKH, MMEWIINEe TPEIMHbI, a 33aTeM YCHIICHHbIE
oboiiMamMH, TOHOCTBI0O BOCCTAHABJIMBAIOT CBOI0 HECY-
IyI0 CITOCOBHOCTb.

5.35. Cranvnan 006o0iiMa COCTOMT U3 BePTHKAJIBHBIX
YrOJIKOB, YCTAHaBNMBAaeMbIX HAa PacTBOpe IO YIiaM
YCHNHBACMOro 3JJiCMCHTa, H XOMYTOB H3 ITOJIOCOBOH
CTaJIK MM KPYTJBIX CTEpKHEH, NPHBAPEHHBIX K Yroi-
KaM. PaccrosHue MeXny XOMyTamH HOJPKHO ObITh He
Goriee MEHbILEro pasMepa CedeHHsA H He cBbIe 50 cMm
(uepr. 15, @). CranbHaa o6oiiMa momikHa OBITS 3alLM-
IIE€Ha OT KOPPO3HH CIIOEM IEMEHTHOrO pacTBopa TOn-
muHoit 25—30 mM. Jna HagexxHOro CUENIeHHs pacTBoO-
pa CTalbHbIC YTOJIKH 3aKpbIBATCA MeTasuIHYeCcKoi
CeTKO#H.

5.36. Xenezoberonnan oboiima BHINONHAETCA U3 Ge-
TOHa Mapok 150200 ¢ apMHpOBaHHEM BePTHKAJBHBI-
MH CTEPXHAMH ¥ CBapHBIMM XOMYyTaMu. Paccrosnue
MeXIy XOMyTIaMH JOJ/DKHO ObITh He cBbiite 15 cM. Ton-
MHA 060HME! HA3HAYaeTCA ITO PacieTy U NPUHHUMAETCH
or 6 10 10 cm (uepr. 15,6).

a) 1 I

5.37. Oboiima u3 pacrteopa apMHPYETCA AHANOTHIHO
xese306eTOHHOl, HO BMeCTO GeToHa apMaTypa NMOKPBI-
.B3eTCA CJI0EM IEMEHTHOro pacrBopa mapku 50—100
(uepr. 15,8).

5.38. Pacuer KOHCTpYKIMiT M3 KHPOMUHOH KJalKH,
ycuneHHoii o6GofiMaM¥, P ICHTPANLHOM M BHENEHT-
PEHHOM CXKATHM NPH JKCIEHTPHCHTETaX, He BBIXOMsA-
MMX 32 Tpefebl ANpa CeYeHus, IPON3BORMTCH o Pop-
Mynam:

npH cTasbHo# oboiime

N<yy (mgmkR ppb Row ).4 +
1+2,5¢ " 100
+RSCA;] ; (71)
TIpH XKeJe306eTOHHO# oGoiime
N<yo [(mgmkR *ng 3"” .%)A +
*myfydy +Roct | &)

IpH apMHPOBaHHO! PAaCTBOPHOI 0Goiime

28u R,
N<yyo (mgmkR+ nl——+2# ,___100’“.);1. (73)

Kospdumpents: ¢ 1 1 NPHHUMRIOTCA NIPH LERTPaib-
HOM CKaThH V = 1 M ) = 1; NpH BHEHEHYPEHHOM CXa-
THU (110 aHAJIOTHH C BHELIEHTPEHHO CKaTHIMM 3J[eMEHTa-
MH C CEeTUaTHIM apMHPOBAHHEM) ©

Y=1- 2;° ; (74)
- 4eo
n=1- PG (75)

8) 4

[ 7
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A-Knadrka

KXomymel

| 6-10cm I-4cm

Yepr. 15. Cxema ycHneuns KHpIHINBIX CTONGOB oGoiiMaMu
a — MetaumavecKofl; 6 — Xene306eTOHHON; @ — apMUPOBaHHOM IITYKaTypKo#; ] — wiaska f; cedeHHeM 35X5 — 60X12 mm;
2 — cpapka; 3 — cTepXHM OHaMeTpoM 5—12 MM; 4 — XoMyThi fiameTpoM 4—10 mym; 5 — GeTon xnacca B7,5 ~ B1S§;
6 — urrykatypxa (pacreop Mapku 50—100)
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B dopmymax (71) — (75):
N — npoponsHas cuna;
A — momans CeueHWA YCWIMBAeMOH Kial-
KH;

Ag — IWIOmARb CeveHUst MPONOMBHBIX YTONKOB
craybHo#i 0GOMME! WM MPOXONBHOM ap-
MaTyphl Xkesne3o00eToHHol 0boiMBl;

Ap — momaap ceuennsa GeroHa oBGoiiMel, 3a-
KITIOUCHHAA MEXAY XOMYTaMH M KJafl-
Kot (6e3 yuera 3amMTHOrO CHOM) ;

Ry, — pacuetHOE COMPOTHBIIEHHE IONEPEHO
apMatypsl 060iiMBI;
Rg¢ — pacueTHOE CONPOTHBIICHHE YTOIKOB MM
NPOOONbHOM CXATOH apMaTyphi;
¥ — xo3abdumrenr mpomomHoro maruba
(npu onpenenennM ¥ 3HaUCHHE O IPHHH-
MaeTcs KaK JUIA HeyCHIICHHOM KITaKH) ;
mg — K03pPHIMEHT, YIUTHIBAOIHA BIMAHHE
IUMTCIIBHOTO BO3/ICHCTBHA  Harpy3kH,
m [4.1,4.7];

my. — xo3ddunpenT ycnosmuit paGoTsl KnanxH,
NPHHHMAaeMbIi PaBHBIM 1 Ang KJIAAKH
6e3 mospexpennit u 0,7 — OnsA KIAAKH
€ TPenMHaMH;

mp — xo3pduipeHT ycnosuii pabornl Gerona,
NPHHHMaeMBblil papHBIM 1 — mpwu nepena-
Ye HarpyskH Ha oOoiiMy H HaJMWMH OMNoO-
py1 cHn3y oboiimel, 0,7 — npn nepenaue
HAarpy3KH Ha 000fMy H OTCYTCTBHHM OMNO-
py1 cem3y oboitmbl u 0,35 — Ge3 Hemo-
CPEeICTBEHHOR IMepefaud Harpy3KH Ha
oGoitmy ;

— NPONEHT apMHPOBAHHA XOMYTaMH H NO-
NepeuHbIMK IDIAHKaMH, ONpefeNAeMbli

1o dopmyne

hbs

rie  hub — pasMepbl CTOPOH YCHRHBAaEMOro 3Je-
MeHTa;

§ — pacCTOAHME MEXHAY OCAMH IONEPEeHHBIX
cBaseil npn cTampHeIx obofiMax (B >
> 5 <b, Ho He 6onee 50 cM) WM MeXay
XOMYTaMH TPH XKeJie300eTOHHBIX H LITY-
KaTypHBIX ofoiiMax (s <15 cMm).

5.39. PacueTHble CONPOTHBIIEHHS apMATYphI, IpHMe-
HAEeMOH NpH ycrpoiicTBe 00oiiM, NPUHEMAWICA MO
1a651. 10,

Ta6nuua 10
PacueTHsIe CONPOTHBIICHAS
apmatypsl, MIIa (krc/cm?)
Apmpipopanue
CTaNb KJjacca | CTanb Kiacca
Al Al
Tomepeunas apmarypa 150 (1500) 190 (1900)
Ilpononbaast apmarypa Ges 43 (430) §5 (550)
HeMOCPEeJICTBEHHO! mepeRa-
YH Harpy3ki Ha o6ofimy
Toxe, npe mnepefave Ha- | 130 (1300) 160 (1600)
rpy3kz Ha obofimy ¢ on-
Ho#t CTopoHBl
Toxe, mpa nepexave Ha- | 190 (1900) 240 (2400)
TPy3KH C pHByX CTopoH

5.40. C yBesnmuenneM pasmMepoB ceueHMsA (LIMPHHbI)
371IeMEHTOB NPH COOTHOIUEHHMM MX CTOpPoH or 1:1 o
1:2,5 adpdexruBHOCTS 000HM HECKONBKO YMEHBIIAET-
Cfl, OHAKO 3TO YMEHbIIEHHEe HE3HAUNTENPHO H NPaKTH-
YECKH ero MOXHO He yUHTHIBATh. :

Korpa ogHa u3 CTOPOH 3eMeHTa, HapuMep, CTeHa
(uept. 16), WMeeT 3HAMTENBHYI0 NPOTAIKEHHOCTH, TO
HeoGXoAMMa yCTaHOBKA JOMONHUTENBHBIX IMONEPEUHBIX
CBA3Ell, MPOMYCKAEMEIX 4Yepe3 KIAIKy H paclioJyiarae-
MBIX [0 AJIMHE CTeHbI Ha pacCToARMAX He Gonee 2d H He
6onee 100 cMm, rae d — rommuuna crensl. Ilo Beicore cre-
HBI PacCTOAHHE MEXRY CBA3AMH NOJDKHO OBITh He Gonee
75 cM. Cpasu porpkaBI GBITH HafeXHO 3aKpeIuieHnl. Pac-
9eT JOMOJHMUTENBHBIX NMONEPEUHRIX CBA3€H NPOM3BOIHT-
ca nmo dopmyne (72), npu 310M Ko3bdHIEEHT yCIT0-
BHii paGoThI CBA3eii NpHHUMaeTcs paBabiM 0,5.

Ny
V//ZL

Yepr.- 16. Cxema ycunennn crens xesnesoGeronnoii oGoliMoit
1 — merajoTHYecKas CeTKa; 2 — KONOJHHTENLHEE CTCPXXHH, pac-
NONOXKEHHKIE CBEpX CeTKH; 3 — XoMyThl (cB3m); 4 — Geron

06oHMEL: 5 — KJagKa CTeHbl

Mpemep 8. Onpenmenenue Hecymeii CHOCOGHOCTH
KHPAMIHOTO CToN6a C CeTYaThIM apMHPOBAHHEM.

OnpeaenuTs pacueTHyI0 HeCymtyio ciocoGHOCTD M He-
ofXoouMoe CeTuaToe apMHPOBaHHE KHPAHIHOro CToMN6a
pasmepoM B miaHe 0,51x0,64 M ¢ pacueTHO#R BLICOTOl
3 M. Pacuernas npomombuan cuna N = 800 xH (80 1c)
¥ NMpHIIOXKeHa C IKCIEHTPHCHTETOM € = 5 CM B Halpas-
TIEHHH CTOPOHBI CeueHmA cronbGa, umerome# pasmep
0,64 M. Cton6 BHINOSHEH U3 IJIMHAHOIO KHPIHYA IUTac-
THUECKOro npeccopanua Mapku 100 Ha pacrBope Map-
Ku7S5.

Itomanp ceuenua cronba A =0,51-0,64 =
= 0,3264 M>. Ynpyras XapaKTepucTuka KIafKH 0o
n. [3.21, tabn. 15] = 1000; xo3cdbummeHT Mpomos-
Horo w3ruba no m. { 4.2, rabn. 18} ¥ = 0,98. PacuetHoe
CONpOTHBIEHHEe KNafkH mo n. [3.1, 1abn. 2] R =
= 1,7 MITa (upu 4 > 0,3 mM?). Pacuetnyro HecyuIyio
cnocobHocts N, mnA cronba U3 HeapMHPOBaHHOI
KNafxH onpegenseM o popmye { 13]

NeeKmg¥ i RA, w=
=1-097-1,7-0,3264-0,844 - 1,08 - 10® =
= 490 xH < N = 800 xH.
¥1, A, 1 w onpenenens: no opmynam [ 14] n [ 15],
1a6n. [ 19] m. [4.7]; mg = 1, Tak Kak TomuuHa cTonGa
Gosnee 30 cm.

Pacuernas Hecymias cnocoGHoCTh cTONG2 N, OKa3a-
nacs B 1,7 pa3a MeHbllle pacueTHOH MPORONBHONH CHITBI
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N, cnepoBarenmpHo, HeOOXOAMMO YCHNICHHE KIIAKH CET-
9aThIM aPMHPOBAaHHEM.

Onpepensem HeoBxomumoe Rgxp = 1,7 - 1,7 =
= 2,9 MIla.

Ilpunnmaem apmarypy Bp-I ouamerpom 4 mm. Pac-
YyeTHO®e CompoTusieHue Ry = 219 MITano m. 5.6.

IpoueHT ceTuaToro apMHPOBaHUA ONpEHCIAEM IO
n. [4.31]

Rexp — R
u= skb 2
2R (1— )
s y

29-17)
- 2.0,05
2-219 (l— 032 )
ITo ¢popmyne [ 6] n. [ 3.20] onpemensem
2Rsn 1 -
100

2-243-040
100

100 =

100 = 0,40 %.

Rggy = kR +
=17-2+ = 53 MIla.

R, = 243 MIla npunumaercs mo 1. 5.6.
Ilo dpopmyne [ 4] n. [ 3.20] onpenensem

Ry 34
ok = & = 1000 = 640.
7 Rku 53
Hpu Ay, = 4,7 no dopmyne [15] n 1abn. [18]

mn. [4.2] u [4.7] onpenensiem no unTepnonAmuy ¥ =
=097; Y. =095u¥, = 0,96.
Ilo popmyne [31] n. [4.31] onpenensem

2u R ( 2e, )
Ryp=R+——(1- =
skb =R+ =515

2-0,40-219 2-0,05)_
100 T 032 |

=29MlIa< 2R = 3,4 M.

=17+

IposepsieM pacueTHYI0 HECYIIyI0 CIIOCOOHOCTD CTON-
6a no dopmye [ 30] n. [4.31]

2
Ncc<Mg‘Pl RskbA (1 - ;0 ) w=

=096-29-0,3264-0,844 - 1,08 - 10° =
= 828 xH >N = 800 xH (83 1¢ > 80 1¢).

JononHUTeNbHO TpoBepsAeM PacYeTHYI0 HeCcymylo
cnocoGHOCT CToN0a IpH IEHTPaIHOM CXKATHH B IUIOC-
KOCTH, NEPNCHOAKYNAPHOH K HeHcTBHI0 H3rKRGatomero
MomenTa o popmyne [ 27] n. [4.30]

2uR, 2.0,40-219
R =R+—-—_= +—.—’—.——_—_=
sk 00 - 100

= 3,5 MIla> 2R = 3,4 MIla.

IpuaumaeM Ry = 3,4 MIla.
30

—051 59
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ITo Ta6n. [ 18] m. [4.2] ¥ = 0,96. ITo dpopmye [ 26]
n. [4.30]

Nee <mg$ R A=096-34-03264-10° =
= 1060 kH> N = 800 xH (106 rc > 80 1¢).

CnepoBatensHo, pacueTHass Hecymiasa CIocoGHOCT
cTonba, apMMPOBAHHOTO CETUAaTOH apMaTypoi, IpH
u = 0,40 % pmocraTouHa.

Ilpmimmaem nunaMerp MPoBONOKH ANA ceToK 4 MM
C pacHOJIOKEHHEM Uepe3 [IBa PAMaA KIAAKH M HCXOIA M3
0,40 % apmmposanma mo 1abn. 9 ompegenszeM pasmep
svefiky B mane 3,2X3,2 cm. Kpaiinne crepxun pacmo-
JIaraloTcs OT HapyXHBIX TpaHei cronfa (3amgATHBIH
cnoit) Ha 1,5 cM.

Hpumep 9. Pacuer ycuneHus KHPIHIHOTO NPOCTEHKA
CTanbHO# 000HMO}.

TpeGyercss 3alpOEKTHPOBATh YCHIJICHHE IIPOCTEHKA
B CyLIECTBYIOIIEM XmioM fome. Kmanka npocrenkoB
BHIMOJIHEHA M3 [JIMHAHOTO KHPNHYA IUIACTHYECKOTO
dopmoBanua mMapku 75 Ha pacTBope Mapkh 25. Pasmep
ceueHna mpocreHka 54x103 cm, Beicora 180 cm; pac-
"eTHasA BhicoTa crenst — 2,8 M. Knaaka npocrenka BhI-
NOJHeHa C YTONIIECHHSIMM IUBAMH HHM3KOTO KauecTBa,
B KJlafiKke MMeoTca HeGonblliHe HavajbHBIE TPELIMHBI
B OTAENbHBIX KHMPNHYaX H BEPTHKAIBHBIX WIBaX. JTO
CBHAETENILCTBYET O TOM, YIO HanpsDKeHHe B KIAKe
nocrurno mpumepHo 0,7R,, (BpeMeHHOro CONpPOTHBJIE-
Husa). Ha mpocreHok AeiiCTBYeT BEPTHKAIBHOE YCHIHE,
pasHoe 600 xH (60 1c), nprioXkeHHOE ¢ IKCHEHTPHCH-
TETOM 5 CM 110 QTHOILEHHIO K TOJIIMHE CTEHBI.

Ilo apXHTEKTYPHEIM COOOpaXXeHHAM YCHIIEHHE KJIak-
KH NPHHUMAETCA NOCPEACTBOM BKINOYEHHH NPOCTEHKA
B CTa/bHYI0 060fiMy H3 YTOJIKOB, COTJIACHO YKa33aHHAM
n. 5.35,5.38.

Heobxogumoe yBenuveHHe Hecymei CIocoOHOCTH
NMPOCTEHKA 34 CYeT NonepeuHoii apMaTypst 060iMBI oII-
penensieM u3 dopmynst (71):

2,5u
N<W('"8m R S 100 ) *Reeds 5
e ‘I’=1—2he°—l—-15%-0815

Mo n. [4.2, TaGn. 18] mpu A = 52 1 a = 1000
¢y ¢ = 098; m, = 1 npusmmaem cornaco 0. [4.7];
no 1. [3.1, 1abn. 2] R = 1,1 MIla; m; = 0,7.

IlpuaumaeM A o6oiiMel ctaimb xiacca A-I. Bepru-
KajjbHas apMaTypa 0GoHME!I (YTONKK) OpHHMMAeTCH IO
KOHCTPYKTHBHEIM cooBGpakenusam 4L_50X50 mm

Ay =4.48=192cm>.

Ilo 1abn. 10 Rg, = 43,0 MIla B Ry, = 150 Mila.
To dopmyme (75)
480 4.5

n=1- =1-

h 54 g 083

Cornacro ¢opmyne (71)
2 Su R, _ N '
T asE 1000 gy TemERA - Reds;



0,63-25u 150 _
1+25u 100 0,55 - 10° =
- 600
0,815 - 098

—-07-1,1-055-10° -430-19,2- 107 . 10%,

orkyna p = 0,35 %.
IlpunnmaeM paccrosnne MexXAy OCAMH MOHEPETHBIX
xoMyToB o0oiiMBl 35 cM B onpepenAeM HX cedueHHe H3

yenosus :‘: 100 = 0,35 %.
Tlo dopmyne (76)
o= 2t
Ag= %= 2,17 cm2.

IpuHuMaeM molocy cedeHueM 30X8 MM; Ag = 2,4cm?;
Ct AL

Ipumep 10. B cBa3n ¢ HapcTpoiikoii 3manna TpeGy-
e1CcA 3aMPOEKTHPOBATh YCHICHHE BHYTPeHHEH Hecymeii
KHPIMYHOM CTeHB! TonuMHo# B 1,5 xupmma (38 cm).
BricoTa CTEHBI OT YPOBHA IOJNIa A0 HM3a NEPEKPHITHA
c¢6opHoro Hactiwa 3,0 M. Knanka creHs! BeifiosHeHa U3
CIUIOIIHOTO TIHHAHOFO KHPIMYa IuIacTHYecKoro ¢op-
MoOBaHHA MapkH 75 Ha pacrBope MapkH 25. CocrosHue
KnaOkH ynosnersopHTeimHoe. Ilocyie Hancrpoiiku Ha
1M c;enm Gyner nepepaBarbca Harpyska N = 750 kH
(751).

A, = 0,38 M%.
Ilo 1abn. {2, 15 u 18], mn. [3.1, 3.21, 42] R =
= 1,1 MIIa; a = 1000; 7\=—3§T0 =79; ¢ =0,92;

no dopmyne [ 16] m. [4.7] mg= 1.
PacuetHas HecyIast ciocoGHOCTS 1 M cTeHbI

Nee=¥YmgRA=092-1,1-038. 103 =
= 385 kH< N = 750 kH.

Tpebyerca ycuieHHe CTeHbI, KOTOPO€ OCYLIECTBIIA-
€M HOCPEIICTBOM BKJHOUEHHsA CTEHbI B IBYXCTOPOHHION
xkerne3oberonHyio 060iiMy C YCTaHOBKOH HOMOJHHTEb-
HBIX ITONEPEYHBIX CTABHBIX CBA3Eit.

Tommuay Xene300eTOHHBIX CTEHOK MO KOHCTPYK-
THBHBIM COODpa’keHHsIM NPHHHMaeM MHHMMAJIBHOM,
pasHoit 6 cM. Beron kmacca B12,5 m apmupopauue
CTaNbHOM CEeTKOH U3 CTepXHe# HHaMeTpOM S MM ¢ Aveii-
Koit 15x15 cm. Kpome Toro, mis obecneuenns paGoTh
’Kene300eTOHNBIX CTEHOK Kak 06oiMBI CBEpX Cerok
CTaBHM BePTHKAJIBHBIC CTEDXKHM M3 KPYTJIOH CTalH Aua-
merpoM 16 MM uepe3 xaxmsie 50 cM M HomepeuHsie
cBA3W puamMeTpoM 16 MM uepe3 50 cM o BbICOTE M [TH-
He CTEHBI.

Pacueryio Hecymyio cmocoGHocTh 1 M CTeHsI, YCH-
neHHoit XKenesoberonHoft oboitmoit, ompemendeM mo
dopmyne (72). Ilp# 3TOM NpHHUMAEM, TTO YCHIHE He-

MOCPEACTBEHHO Ha Xene3oberoHHylo obGolimy He mepe-
Rmaercs; xo3pdumneHT ycnopuii paGotnl xere306eToHa
nputinmaem m; = 0,35. Ilpu onperneneHHn nonepeyHo-
ro apMHpPOBaHHA 0GOHMBI YIHTEIBaeM TONBKO HOMeEpes-
HBIe CBA3H JHaMETpoM 16 MM, pacIoNoXeHHBIe depes
50 cM 1o JUnMHE H BBICOTE CTEHBL

OnpepenseM NPOLEHT apMHPOBAHUA MONEPEUHBIMH
CBA3AMHU:

__Vs _ Asls -
n=—-100= 258 100=
201-38
= <550 35 100=008%,

rae Vgm Vi —cooTBercTBeHHO o©oOBEM  CTEpXHA
(cBazeit) n 06pem KmamKn;
A = 2,01cm® — mIoWwAKD CeueHHs OJHOro CTepXHA;
hy,, — TONMILMHA CTEHBI.
BepruxkamHoe apmupoBaHHe 0GoHMEI NPHHATO:
Cr AL, 795 MM 1 2 D16 MM Ha xaxasie 50 cM H-
HbI cTensl. IDromanms apMaTyps! Ha 1 M CTeHBI

A =2(1,37+4,02) = 10,78 cM?;
Ap=2-6-100 = 1200 cM?.

Koapdumuent ¥ npumHEMaeM B 3amac IMpPOMHOCTH
KaK [UIf KHPIMIHON KIafKH, YIMThIBasA BBICOTY cede-
HHA ¢ yueToM 000oiMBI

a = 1000; N = % = 6,25;
¥ =0,96; Rp = 7,0 MIIa.

ITo T26m. 10 pna ceaseit Ry — 150 MIla.

TIo dopmyne (72) ¢ ywerom xoaqpuumMeHTa ycio-
BHit paboter 0,5 corsacHo n. 5.40 ompenenseM pacuer-
HYI0 Hecyuryio cnoco6HOCTh

_ 3u Ry,
Nee=Vo mxmkR+nl+u * 100 4+
+my Ry Ap +RSCA;:|=

=0,96 [( 1,1+ 3-008-05 150) 0,38 +

1+0,08 100

+0,35.7,0-0,12+43-108 - 10“] 10° =
=790 kH>N = 750 xH (79 ¢ > 75 1C).

Takum 0Gpa3oM, IPHHATOE yCWICHHe CTEHBI OCTa-
TOHO.

6. PACUET JJIEMEHTOB KOHCTPYKLIUHA
0 NPEJEJIbHbIM COCTOSAHHAM
BTOPO! T'PYTHIB!

(110 OBPA3OBAHHUI0 U PACKPLITHI0 TPEMHH

¥ JEGOPMALMSIM)

6.1. PacueT 3neMeHTOB KOHCTPYKIMHA IO Hpemelib-
HBIM COCTOSHMAM BTOpO#l IpYHNBI IPOH3BOIHICA MO
yKasaHuaM 4 GOpMyIiam, IpHBeeHHbIM B L. [5.1-5.5] .
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Pacuer mo pacKphITHIO TPELIMH NpPH yueTe 0COOBIX
Harpy30K HWJM BO3[eHCTBHI He Tpebyercd.

6.2, Pacuer kaMEHHBIX H apPMOKaMEHHbIX KOHCTPYK-
IMH [0 NMpefesbHBIM COCTOSHUAM BTOPOM I'PYTIBI MPO-
H3BOIUTCH:

o fgedopMamMAM Ha BO3JCHCTBUHE HOPMATHBHBIX
Harpysox;

[0 PAaCKPBITHIO TPEUIMH Ha BO3AEHCTBHE PacueTHBIX
MM HOPMaTHBHBIX Harpy30K.

6.3. Ecrm pedopmanmy pacTsDKeHHS KIaKH BhI-
3BaHbl NepeMEINeHHAMM KapKaca WIH BETPOBBIX I0f-
COB, MOMNEPKHUBANMX CAMOHECYL{He MJIH HaBECHELIC
CTeHBI, TO npeferbHbie AedopMaLMH pacTsDKEHHs Kiiaf-
KH NPHHUMAITCA paBHBIME €, = 0,15 - 1073 B spannax
C NpenrnosyaraéMbIM CPOKOM CIIy>kObI KOHCTPYKIHi He
menee 100 syer, €, = 0,2 - 1073 B apanmaAx c npeanona-
raeMblM CPOKOM CHyXObl KOHCTPYKIMiIi He MeHee
50 ner.

IIpy HayMYMH BPOXONLHOTO apMHMPOBAaHMA B KOJH-
gecree u = 0,03 %, a TakKe IPH OIUITYKATYPHBAHUU He-
apMHPOBAHHBIX KOHCTPYKIMHA MO CETKe HMpPHBEIEHHBIE
BBILIE 3HAYEHUA €, YBENMIMBAIOTCA Ha 25 %.

6.4.IIpn pacuere MO TpelMHAM KOHCTPYKIHMA M3
HEapMHPOBaHHOH H apMHPOBaHHOIT KJIaIKH, B KOTOPBIX
PacKpBITHE IBOB MOXeET BbI3BATh NOABJICHHE TPELIMH B
IITYKaTypKe, HO He SBJIAeTCA ONACHBIM /JIiA HPOYHOCTH
M YCTOHYHBOCTH KOHCTPYKIMIi, B GOpMyJIaX pacuera Ha
TIPOYHOCTH IO PACTAKEHMI0 BCeX BUHOOB Ry, R:p u Ry,
MPHHUMAIOTCA NPOJONBHLIE CHIIBI M H3rubaiomme Mo-
MEHTbI 10 HOPMATHBHEIM HAarpy3kam H Ko3ddHipeRTb
ycnosHii pabotsr no 1a6n. [ 24].

HpumeuaHHa: 1. Pacuer no Hecyme#t cnocoGHoCTH
KOHCTPYKIMH, YKa3aHHHIX B 1. 6.4, ciellyeT HPOH3BOAHTH C
Y4YeTOM pacwWieHEeHHs KOHCTPYKIMI NoCiie BO3HHKHOBEHHUS Tpe-
IMH W o0pa3’oBaHusA IIapDHHPOB B CEYEeHMAX C PAaCKPHITHEM
IIBOB.

2. [Ipu HeBnInonHeHuH TpeGoBaHMit pacdera MO TPEIMHAM,
YKa3aHHEIX B I. 6.4, B MecTaXx paCKpBITHS LisoB HeoGxomamo
npenycMaTpuBarh KedopManHoHHEIE IUBEL,

6.5. Pacuer mpomonsHO apMHPOBAaHHBIX PAaCTAHYTHIX,
U3rubaeMBIX ¥ BHENECHTPEHHO CXKAThIX KaMEHHBIX KOH-
CTPYKIMii IT0 PaCKPHITHIO TPEIMH (IUBOB KJIAIKH) CJIe-
OyeT NMPOW3BOAMTh MCXO[sA M3 CIERYIOIMX IIPENOCHI-

pacueT HPOM3BOOMICA IJISI BCEro CEUCHHS KIIAAKH
H apMarypbl (6e3 yuera paCKpBITHA LIBOB) , IPHHAMAS
33aKOH JIMHEHHOTrO paclpelelieHHs HalpsDKeHuH MO ce-
YeHHIO;

pacueTHble COHPOTHBIICHMA apmarypsl R, Mlla
(xrc/cm?) , mpuHMMatoTCs o Tabn. 11.

6.6. IIpu pacuere NpOZONBPHO aPMHPOBAHHBIX BHE-
IEHTPEHHO CXKAaThIX, H3rHOaeMbIX M PaCTAHYTHIX KaMeEH-
HbIX KOHCTPYKIMH IO pPacKpbITHI0O TpemmH (IIBOB
KJIAfIKH) CeueHHe KOHCTPYKIMi TIPHBOMUICA K OBHOMY
Matepuany (CTalH) B OTHOIIEHUH MOAYJNEHl YNPYTOCTH

KITaIKH ¥ CTaimH E
0

Nred = . an
re Es

Ihnowans ceueHus, pacCTOAHHE HEHTPA TSHKECTH ceve-
HuEsA O CKATOM TPaHH H MOMEHT MHEPIMY HPHBEJCHHO-
ro CeYeHHs onpeAeNnaiorcs no GpopMynam:

Ared =Nred A + A5 +Ag (78)
Npegd Ay +Ashg +Agy a
Vred = red yA s o s1 21 : (79)
red

Led =npeg I +n0qg AWreq — )+
+As(ho — Yred)*+ Asy (red — a1)?. (80)

B dpopmynax (77)—(80):

Nped — OTHOLEHME MOOYJICH YNPYTOCTH

KJIaiKH B CTaJH;
A, y, I — nnowans ceueHnst, pacCTOAHHE OT
HEHTPpAa T/OKECTH CCYCHMs A0 CXKa-
TOH IPaHM M MOMEHT MHepLMH ce-

YeHHA KJIAAKH;

Ared, Yred> Ired — T€ e BEIHIMHBI [UI1 MPUBEACHHO-

TO CeueHHs;
Ag — mnomanp CeueHHA PacTAHYTOH ap-
MaTyphl;
Agy — mnomanp CeueHMA CXaToil apma-
TypBI;

ho = h — a — pabouas BHICOTa CEUCHHA;
@ — pacCTOAHME OT NEeHTpa TAXKECTH
PaCTAHYTOH apMaTyphl 0 PacTaHy-

JIOK: TOI0 Kpast CeYCHMsT;
Ta6unnnma 11
Pacuersuie CONpOTHBNEHHA apMaTyphl
TIPH NPEANOoJIaraeMoOM CPOKe CITYXKOBI
KoHCcTpy KM Ycnopus paGoTh KOHCTpYKIMit, nner
100 50 25
IIpononbHo apMHpOBaHHBIE H3-| PacTsDkeHHe KIaJiKH B FOPH3OHTATBHOM HampapneHys (o | 42 (420) | 60 (600) { 60 (600)
rnGaemble M PaCTAHYThIE 3JIeMeH- | IEPEBA3aHHOMY CENCHUIO)
Thl B YCHOBMSX arpecCUBHOH PacTsDKeHHe KIAIKH B B
epTUKANBHOM Hampaenenmn (mo | 25 (250) 35 (350) 35 (350)
A apMAaTypRI CpeliBl HelnepeBA3aHAOMY CEeUeHHI0)
Ipononso apmHpoBaHHBIE eM-| THOPOM30JIAIMOHHAN INTYKATYPKa 17 (170) | 25 (250) | 35 (350)
KOCTH IpH Hamuuu TpeGopammit
HeTPOHHLAEMOCTH TIOKPEITHA Ka- z(uc::r:ynopu:;n lgrz;carypka Ha KMIIKOM CTexJie ¥ oxHo- | 12 (120) 15 (150) 15 (150)
MEHHBIX KOHCTDY Kk ofiHoe HOKP! IDIATOK KAMEHHOTO JNHThA Ha KHC-
JIOTOYIIOpHO# 3ama3ke
IIByx- 1 TpexcnoiiHoe NOKPHTHE H3 NPAMOYTOJBHBIX IIH-
TOK KaMEHHOTO JIMTHA Ha KHCIIOTOYNOPHO# 3aMa3Ke:
PacTsKeHHe BHAOJMb JUIMHHON CTOPOHbI INIHTOK 30 (300) 35 (350) 35 (350)
PacTXeHHe BIONH KOPOTKOH CTOPOHB! INTHTOXK 17 (170) | 25 (250) | 25 (250)
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a; — pacCTofiHMe OT LEHTpa TSDKEeCTH
CKaToil apMaTypel OO CXAaToro

Kpasi CeveHHs.
6.7. Pacuer No pacKpHITHIO TPELIMH NPONOJILHO ap-
MMpPOBaHHBIX KaMEHHBIX KOHCTPYKIMii HPOH3BOZHICA

no popMynam:
Ha 0CeBOe PacTsHKEHHE
N<Y% RsAred s 81)
Ha n3rub
Y Ry lreq
ML 4 rea : 82
ho — Yred ®2)
Ha BHELICHTPEHHOE CXKaTHe
Y, Ry Areq
N< r g Age, : 83
Areqa(ho — Yred)eo -1 (@3)
Lreqd
Ha BHELICHTPEHHOE PacTsDKEHHe
Yy RgAreq
N< risAre ) 84
Areallo —Yredes 4
Ired

B popmynax (81)—(84):
R — pacuerHO® CONpOTHBIIEHME apMaTy-
Pbl IO PACKPHITHIO TPELIHH;

NuM — npononbHas CHEA M MOMEHT OT
HOPMATHBHBIX Harpy3ok (TIpH pac-
9eTe KOHCTPYKIMHA HO PaCKPLITHIO
TPEIIMH B IHTYKATYPHBIX H IUMTOY-
HBIX IOKPBITHAX YCWJIHMA ONpene-
JIAIOTCA MO HOPMATHBHEIM Harpys-
KaM, KoTophle OyayT IpHIIOKEHBI
TOCTIe HAHECEHNS TIOKPBITHA) ;

7, — ko3bbHIMeHT yCcnoBMH paboTh!
KJIaKH NIPH pacueTe MO PacKphl-
THIO TpenmH no 1a6i. [ 24] ¢ yue-
TOM NpHMeUaHuA K Heil;
Ared, Vreds Ireq — TAPAMETPEI IPHBEIEHHOT'O CEUHHA
no ¢opmynam (78)—(80) ;

ep = v 3KCHEHTPUCHTET HPOHONIBHOR CH-
mi N,

7. YKA3AHUA
110 MPOEKTUPOBAHMI0O KOHCTPYKIIUI

OBHNHE YKA3AHMA

7.1. IlpoexTHpoBalue KOHCTPYKHHMH IPOM3BOIMTCA
N0 yKa3aHWAM, NpHBedeHHHIM B Im. [6.1-6.82] u B
HaCTOAILEM pa3fienie.

7.2. BepTHkanbHBle M TOPH3OHTAIbHBIE KOHCIPYK-
MM 3haHus (CTEHbI, CTONGHI, paMBI KapKaca, IEPeKphl-
THA, TOKPBITHA ¥ JIp.) 0Gpa3yioT NpOCTPaHCTBEHHYI
CHCTeMY, JIEMEHTHI KOTOPO# BOCIIPHHHMAIOT AEHCTBYI0-
LIHe Ha 3/1aHKE Harpy3KH..

7.3. PacnipeniesieHue yCWINH MeXIy J1€MEHTaMH 3[a-
HHA 3aBHCHT OT XECTKOCTH NepeKphITHH (Marepuana,
KOHCTPYKIMH H [JIMHBI YYaCTKOB NMEPEKPHITHH MEXIY
TIONEPEYHBIMY BEPTHKANBHBIMA KOHCTPYKUMSMH) , TONI-

UMHBI B BBICOTBHI CTEH M HANMMYHA B HHX IPOEMOB,
MAaTEepHaIOB Kialku [rpymmer xnagox, n. 6.5], a tax-
Ke OT COeTHHEHHMI MeXAY KOHCTPYKTHBHBIMH 3/IeMeH-
TaM¥ 3[aHUA.

KOHCTPYKTHBHBIE CXEMBI 3JAHMHA

7.4. K 30aHUAM C XeCTKO# KOHCTPYKTHBHOM CXeMOii
OTHOCATCA 3[AHMA, HMEIOMME KeCTKHe (HEHOABIKHbIE)
TOpH3OHTaJIbHEIE ONIOPEI B BHJEC MEPEKPHITHH, OMMPAI0-
LMXCA Ha MONepeuHnie CTeHbl WIH ApyrHe KOHCIPYK-
1M, YAOBJIETBOpSAONMe TpeGoBanmam 1. [6.7 a, 6, B].

XecTKyI0 KOHCTPYKTHBHYI0 CXeMy HMEIOT, KaK 1pa-
BWIIO, XWible AOMAa H Oonbllas 9acTh OOHMIECTBEHHBIX
3JaHuHA.

7.5. K 3paHuaM ¢ ynpyro# KOHCTPYKTHBHOMR CXeMOH
OTHOCATCA 3[aHHA, B KOTOPHIX PAacCCIOAHMA MEXIy
NOHEpeYHbIMA CTeHAMH HIH JIDYTHMH JXECTKHMM OIO-
paMH WIS NepeKphITHA H NOKPHITHA NPEBHILAIT YKa-
3aHHBIe B Ta6n. [27] Npx OTCYyTICTBHE BeTPOBBIX CBA3EH,
yKa3aHHBIX B 1. [6.7 B].

He3aBHCHMO OT pacCTOAHHA MeXXY NONEPeYHbIMH
KOHCTPYKIHAMH K YIPYTHM ONOpPaM OTHOCATCA TaKXKe
YOKPHITHA M3 JIEFTKHX KOHCTpyKumii (HanpuMep, u3
acOecTOIEMEHTHBIX IDINT), ONMPAIOUMXCA HA METAIIH-
gecKHe WM Xejie306eTonHbIe pepMbl, NPOTroHbI, HankH.

Ynpyryio KOHCIPYKTHBHYI0O CXeMY HMEIOT, KaK npa-
BHJIO, NPOH3BOJCIBEHHBbIE, CKJIAICKHE H CeJIbCKOXO-
37MHCTBEHHBIE 3AHHA, 3 TAKXKE YacTh OGIIECTBEHHBIX
3MAHMA.

PACYET CTEH 30AHHMH
C KECTKOH KOHCTPYKTHBHOH CXEMO#

7.6.Crensl u cronGpi, HMeOIpE B IDIOCKOCTRX
MEX/Y3TaXHBIX NEePeKPBITHA XeCTKHE ONOPBI, PaCCUl-
TBIBAIOTCA COIJIaCHO YKa3aHHAM, HpHUBEIEHHBIM B
mi. [6.10—6.14]. Jmopsr u3rnGaonMX MOMEHTOB IPH
pacuere CTeH KaK Hepa3pe3HbIX WIM OMHOMpPOJETHBIX
6anoK ¢ IapHAPHbIMY OTNIOPaMH NMpHBENEHbI Ha yepT. 17.
BenMuuHp! 3KCHEHTPHCHTETOB, BOSHHKAOMUX B CTEHaX
OpH JEACTBHH BEPTHKANBHBIX M TIOPH3OHTAIBHBIX
(BEeTPOBBIX) HAarpy30K OTHOCHTENIBHO OCH, HpOXOHf-
el Yyepe3s MEHTP TAKECTH CEYCHUS CTEHbI, ONPEHETISIIOT-
csi o dopmyne

e =21, 5)

raie M — u3rnGarommii MOMEHT B CeYeHHMH ;
N — HopManbHas CHNa OT BePTHKAIBHOR Harpy3-
KH.

H3ruGaronme MOMEHTBI B CTEHaX YUMTHIBAIOTCA OT
Harpy3oK, IIPWIOXKEHHBIX B Npefie/iaX pacCMaTpUBaeMo-
TO 3TaXKa, T. €. OT NePeKPhITHA Haj] 3THM 3TKOM, Garn-
KOHOB M T. H., a TaK)e OT BEeTPOBO# Harpy3ku. Mo-
MEHTBI OT HAarpy30K BBILENEXAUMX 3Taxeld YUUTHIBA-
I0TCA, €C/l CeueHHe CTEHBI M3MEHJeTCH B YDOBHE Ile-
PeKpbITHA Hap JaHHbIM 3TaxoM. Ilpu u3meHerm ceve-
HHMSA CTCHBI B IIpefie/laX pPacCYMTBIBAEMOrO 3TaXa Cleny-
eT YIMThIBaTh MOMEHT, BLI3BAHHBIA CMeEINlCHHEM OCH
CTeHsI.

Pacuernrie ¢dopmynbl DA ompefeneHUst HOPMAb-
HBIX CWI H MOMEHTOB OT BEPTHKAIbHBIX HArpy3oK NpH-
BefeHs! B Tabn. 12.
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VYka3saHus N[O pacueTy CeueHHMiH Ha LEHTpanbHOE H
BHEUEHTPeHHOe CKaTHe NpUBEAEHSI B I [4.7—4.11].

Ilpy OOHOBpeMEHHOM MCHCTBHMH BEPTHKAIBHOK H
FOPH3OHTANBHOH (BETPOBOH) HArpy3ox B IoNeped-
HBIX CTeHax (WIH Ha OTASNIBHBIX Y4acTKAX MEXMIy Ipoe-
MaMH) BO3HMKAIOT YCHWIHsA, NPHIOXKEHHBIE C IKCIEHT-
PHCHTETOM B HalpaBleHMM INpPOJOJbHOH OCH CTEHBI
Takue ke IKCUEHTPHCHTETHI MOIYT BO3HHMKATh HpH
HEeCOBNAfEeHUHM PaBHOMEHCTBYIOILCH BEPTHKANBHEIX YCH-
Ml C HEHTPOM TDKECTH PACCYMTHIBAEMOrO IOPH30H-
TanbHOro cevenusa. OIHOBPEMEHHO BEPTHKANBHBIE Ha-
TPY3KH MOTYT CO3/1aBaTh YCWIHSA, NPHIOXKEHHbIE C IKC-
LEHTPHCHTETOM B NoOMepeyHOM HanpamiieHWH. B 3tom
ClTy4yae pacueT CeueHWi NpOM3BOAMICA Ha KOCoe BHe-
LeHTpeHHoe cxarue no m. [4.12]. Ilpu Hamuauu npoe-
MOB B CT€HaX YCWIHA CXarHsd, BO3HHKAIOIME B Ipo-
CTeHKaX, ONpPEeHeNRIOTCA C Y4eTOM HArpysKH, NpHIO-
JKEHHO MKy OCAMH COCETHHX IIPOCMOB.

B creHe ¢ mpoeMaMu KaX[blif IIPOCTEHOK PacCUHTHI-
BaeTCsA Ha HarpysKy, COOTBEICTBYIOIIYI0 YYacTKYy CTe-
Hbl, PacIOJIOXKEHHOMY Haj{ 3THM HPOCTEHKOM MEXHIY
ocsamMH cocegHuX mpoemoB. IIpn 3T0M He yUHMTHIBaeTCH
BO3MOXHOe HepepaclpeeliecHHe 3T0i Harpy3KH Ha co-
celHHe, MeHee HanpsDKEHHBIE NMPOCTEHKH depe3 mnepe-
MbrKH. Pasrpyska 3THX NpOCTEHKOB 3a CYeT Mepe-
pachnpenie/ieHHs Harpy3kH Ha cMexXHble NPOCTEHKH He
YUHTBIBAETCA B CBA3H C BO3MOXHEIM NOABJICHHEM Tpe-
IIMH B NepeMbIYKax NPH HepaBHOMEPHOH ocajke 3[a-
HHsA, H3MEHEHHAX TeMIIepaTyphl H Ip-

Ecnd Ha NpPOCTEHOK ONMMPaercA CIVIOINHAs CTeHa
(nnH cTeHa ¢ peAKHMH HeperyJfapHO pacloNOoXeHHBIMH
npoemMaMu) , obecrieunBaromas NepepacnpeselieHue HaB-
JIEHUA MEXHY NPOCTEHKAMH, TO CeUeHHe CTEHBI JOIMyC-
KaeTCA PacCMATPHBATh KaK O/JHO IeJI0e C Yy4eTOM OcC-
naGneHuit mpoemMamu (ceueHne ,,HeTT0™) .

Ilpu 370M ecyiM paBHOMEHCTBYIOMAA BEPTHKAIBHBIX
HAarpy3oK NpPWIOXeHa K HEeHTPY PacCUATHIBAEMOIO Ce-
4yeHHA, TO HANPsDKEHHSA PacHpefeNaoTCs paBHOMEPHO
o ATMHE CedeHMsI; €CHH ke PaBHOMECHCTBYHOIHasA cMe-
HieHa [0 OTHOMIEHMI0 K LEHTpY -CeueHuA (Hampumep,
[pH HECUMMETDHYHOM DACHONIOXKEHHH MpOEMOB), TO
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Yepr. 17. PacueTHbie CXeMBI H JMIOPHI
H3ruGalonmx MOMEHTOB OT BEPTHKAIb-
HBIX  BHENECHTPeHHO MPHIOXEHHBIX
HArpy3oK
@ — CTeHa PacCUMTHIBAaeTCA KaK Hepas-
pe3Has Ganka; 6 — CTeHa PACCYHTHI-
BaeTcA B Npe/ieNiax KaxAoro 3Taxa Kak
offHomponeTHasa Ganka

A A

’l’i

Opu pacyeTe CIeAyeT YUMTHIBaTb IKCIIEHTPHCHTET B
IDTIOCKOCTH CTCHBI.

7.7.Pacuer creH 3paHMii Ha BeTPOBbie HAarpy3KH,
HaNpaBlieHHbIC MAPAIENIBHO CTeHaM, IPOH3BOIUTCH
B IIOC/IEAOBATEIBHOCTH !

ONpeneNIAOTCA pacueTHble 3HaYCHHA BETPOBOH Ha-
rpy3KH;

IPOM3BOJHUTICA pAaclpenieiieHHe BeTPOBOH HarpyskH
MeXOy HONepeYHBIMH HAH NPONONBHBIMH CTeHaMH,
PAacHoJIOKEHHEIMH- B HANIPABJIEHUH [eiiCTBHA Harpy3KH;

ONpERENAITCA yCHIuA (HanpskeHHA), BO3HHKAI0-
HMe B CTeHaX 3[]aHWA M HX VIeMeHTaX (TepeMBIUKaX,
cOe[IMHEHHAX) TPH AEHCTBHM BETPOBOH HArpy3KH.

BenmmumHbl HOpMaTHBHOM M pacyeTHO# BeTpOBOMH
Harpy3ok onpegensiorcsa no CHull 2.01.07-85.

7.8. BetpoBast pachlpefelieHHass Harpyska Ha j-io
CTeHY 3/iaHus onpefienAerca no ¢popmyne

v, L;_.+L;
g=q(— o L ‘2 L), @6

rae qj —HArpy3Ka Ha 1 M BBICOTBI PacCIHTBI-
BaeMoO# CTeHbI j Ha paCCMaTpHBAaEMOM
YDPOBHE IIO BBICOTE 3[IaHHA;
q — HHTEHCHBHOCTD BeTPOBOH Harpy3kH,
MIla (xrc/m?), Ha TOM e YpOBHe;
v; M 0; — KO3pHIMEHTHI, 3aBHCAIHE OT BHAA
fIepEKPHITHA: NIPH MOHOJIMTHOM >KeJie-
306eToRHOM NepekphITHH vy = 0,9 u
v, =0,1; mpH CcOOPHBIX 3aMOHONH-
YeHHBIX MepeKpeTAAx v; = 0,65 H
v, =0,35; npH# AepeBAHHbIX MepeKphi-
THAX v; = 0,1 nv, =0,9;
L, + L; — paccTOsHMA MEXY paccMaTpuBaeMoit
j# CTeHOH M COCeOHMMH CTeHaMH
(cnpara ¥ ciiepa) ;
;1 8; — rOpH3OHTaNbHEIC NEPEMEICHUA CTEH
Ha ypoBHe 2(3 BBICOTHI CTEHBI OTHO-
CHTEJIPHO IUIAHAPOBOYHOH OTMETKH
3eMJIM, BBI3BaHHBIE  PaBHOMEPHO



Tabnuna 12

KoHcTpykims creHs,
pacdeTHBIe CXeMBI K 3MOPH MOMEHTOB
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OG6o3navenus, npunarsie @ raba. 12:

N — cyMMa pacueTHBIX Harpy3oK Ha CTeHy, PRCIONOXeHHLIX Bhillle PACCMAaTPHBAEMOT0 3TaXa. B Bernnrmmy N BrimogaeTcs TakKe
HPORONEHOE YCHIIEE OT NeliCTBHA BeTPOBO# Harpy3KH, eCT OHA YUUTHIBACTCE B pacyere;

3TaXOM;
M ~ pacuerHEI! H3rRGaoLIMi MOMEHT;

N, — paceTHAA BeJUMHA ONOPHOTO JABJEHUA MEPEKPHITHA Hafl PACCMATPHBAEMEBIM 3TAKOM
N, — pacverHoe 3HaveHMe COGCTBEHHOTO BECA YTACTKA CTEHHI MEXAY PACCMATPHBACMBIM CEUCHHEM H paclIOIOKeHHRIM BEIllle

N, u M, — popMaysHas cuia ¥ n3rHGarnmit MOMEHT B PaCCURTLIBAEMOM CEYEHHM CTEHH.

Ipumeuanne. MoMeHTH or BeTpoBolt Harpy3x, neiitTBylomelt B IposieTe CTEHN MEXKY NepeKPHITHAMH, ONPENeNIAIOTCH 0o
. [6.10}.

pacnpeneNieHHOH Mo BbICOTE ITHX CTeH
Harpyskoi g = 1;
| — pnusa 303U B HANPaBJIeHHH, IIEpIieH-
DUMKYNAPEOM [aBJIEHHIO BETpa;
W — 9HCNO CTeH, NapaJUleNbHBIX Halpasiie-
HMIO BeTpa.

Iepementenust cnemyeT ONpEneiATh C YYETOM He-
¢dopmanuit u3ruba, a MpH OTHOIIEHHH BBICOTBHI CTEHBI
H x BbicoTe ceuenns h < 10 — Take ¥ C y4eTom [e-
dopmamuit cosura. Ilpu BrMMCIEHMH DpOTHGOB OTHO-
CHTeJIBHBIE fedopMalMM COBMra 7y BBIYHCIAIOTCA HO

¢dopmyne
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roe Q —momepeyHaA CWiIa B paccMaTpHBae-
MOM CeYeHHH;

G — Moy capura kKinaaku (G=0,4E,);

A — momans ceYeHu;

K — x03¢d¢dumueHT, yIHUTHIBAOUMiA BIHA-
HHE HepaBHOMEPHOCTH pacripesierne-
HMA KacaTeJbHBIX HanpskeHHH Ha
medopmamuy K3rubaeMOro 3neMeHTa
(ona ceuemmii, COCTOALMX M3 He-
CKOJIBKHX HPAMOYTOJILHHKOB B INa-
He), B obmeM ciydae ompefensercs

no popmyne

A 2S(y)dy
K=— [ ——, @8)
IO ¥s b (y)
sgecs A ul, — mwiomans cedeHHst H MOMEHT HHepIMH
OTHOCHTEJIBHO OCH X, MpOXOmsuiei
yepe3 NEHTP TSOKECTH CeYeHU;
Y1 HY, — OpOMHATHl BepXHed M HMXHEH rpanu-
LBl CEYEHHS;
S(y) ~cTaTHuecKHii MOMEHT YacTH IUIOLIaOH
ceyeHHA OT YPOBHA y N0 KpasA ceue-
HHA OTHOCHTEJIBHO OCH CeYeHH:;
b(y) — WMpHHa cedeHHA Ha ypOBHe J.

IIna npaMoyronbHOro ceueHusa Ko3pduumeHr K
NpHHEUMAETCA paBHbIM 1,2.

Ilpu 3HauMTENBHON pasHMIEe B XKECTKOCTH CTEH OHO-
ro HampasiieHus Gosee >kecTkue creHe! I (uept. 18)
MOTYT pPaccMaTpHBaTbCA KakK guadparmel >keCTKOCTH
3[aHMH, BOCIPHHHMAIOLHE BCI0 BETPOBYIO HArpysKy.
IIpn 3TOM YYacTKH MaloH XeCTKOCTH CTeHbl 2 (cM.
uepr. 18) momyckaercsA He YUMTHIBATH.

, b A
g [

Yept. 18. Cxema nONepeIHBIX CTeH IAAHHUA
1 — puadparMel; 2 — cTeHBI MaJIofl dKECTKOCTH

BeTpoBbie Harpy3kH, BOCIpHHHMaeMble auadparma-
MU, omnpepensnica no ¢opmyne (86) mpu 3HauEHHAX
V; HV,, YKa3aHHBIX BBIILE, IIPH 3TOM YIHTBIBAETCA CYyM-

Ma XapaKTepHCTHK XeCTKOCTH T 5—1 BCex guadparm.

7.9. Kaxias CTeHa pacCMAaTpHBAEMOTO HaIlpaBJIeHAs
PacCUMTBIBAETCA KaK KOHCONb, 3a[cNaHHaA B OCHOBa-
HMH TIOJ AeHCTBHEM FOPH3OHTANBHBIX HATPY30K OT aK-
TMBHOTO H TIACCHBHOTO JIABJICHHA BETpa.

Pacuer nomepeuHBIX CTeH Ha IJIaBHBIE PACTATHBAIO-
[Me HanpsKeHHA OT TOPH3OHTAILHOH (BETpoBOiL)
HarpysKu npousBopurca mo d¢opmynam, npHBemeH-
HBIM B mn. [6.12; 6.13].

7.10. Ecnu creHa MMeeT pacloJIOXEHHBIE APYT Haj
ApyroM Impoemsl (HaOpuMep, MBepHBIE), TO OHa pac-
CMATpHBaeICcA KaK CHCTeMa BePTHKAIbHBIX KOHCONIEH
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(monoc Mexuay NmpoeMamu) , CBA3aHHBIX APYT C JpYToM
nepeMblukamu. IIpu pacdere, KaK NpaBHIO, NePeMBITKH
PaccMaTpUBAIOTCA KaK abCONIOTHO >KeCTKHE pHIeNH
(pacnopKH) , IIapHHPHO CBA3AHHbIE CO CTeHaMH [1.6.14].
Ipu 3TOM pacueT mepeMbieK NPOH3BOAUTCA TOJIBKO
Ha BEPTHKa/IbHBIE Harpy3KH, PacrojioXkKeHHbIe Haj HH-
mu. B 3TOM cjiyyae HarpysKy, BOCIPHHHMAeMYI0 Kax-
OBIM YYACTKOM (BEPTHKAILHON MOMOCOH) CTeHBI, HO-
NyCKaeTCA ONpeNeNnaTh no GopMmyie

(89)

TAe  ; — FOPH3OHTAIbHAA paclpeieNieHHas Harpys-
Ka, BOCIpHHIMAaeMas PacCYMTHIBaeMOH CTe-
HOM j;
qj, — TOPH3OHTANIbHAA PacHpefeNeHHAA HArpy3Ka,
BOCIIPHHHMaeMasi PaCCUMTHIBAEMBIM Y4acT-
KOMj; CTEHBIf;
81- — nporu6 PacCHTLIBAEMOTO jro YyuacTKa cre-
HbI TIPH eOMHHYHON pacipe/iesleHHOMH Harpy3-
Ke B YpOBHe 2/3 BBICOTHI CTEHBI;
8; — 70 e, 1A yIaCTKa CTEHBI i;
7 — YHCNO BEPTHKAIBHBIX YYACTKOB, HA KOTO-
phbie CTeHa pa3pnesieHa PoeMaMH.

B nonepeuHpIX CTEHaX ¢ MPOEMAMM TUCIIO 3THX Y4YacT-
KOB OGBIMHO PaBHO ABYM WM TPEM, 3 B IPOJONbHBIX —
Gornee Tpex. N

IIporuGn1 cnemyer OompemesiATh C y4eTOM YKa3aHMit
n.78. ’

Pacuyer cTeHbl ¢ HpoeMaMy _C y4eTOM COBMECTHO# pa-
60Thl BEPTHKAIBHBEIX YYACTKOB CTeH (TOJNIOC MEXAY
npoeMaMM) JONMYCKaeTcd NPM YCJIOBMM HOCTaTOYHOM
MPOYHOCTH MNepeMbIYeK, BOCHPHHHMMAIOLIMX H3rubaro-
e MOMEHTBI H NoMnepeyHble CHIbI, YTO JOJIKHO OBITH
NOJTBEPXKAEHO PacueToM, cM. mi. [6.14; 6.15].

Ilpu HeperynsapHOM PacnoNIOKEHHH B CTEHE OTHENb-
HBIX NPOEMOB, pasfeNeHHBIX NepeMBIMKAMH C OTHOLIIE-
HueM HfI>0,75 (H ul — BbiCOTa H TPONET MepeMbIy-
KH) IpH IDIOWE@AIM ,HEeTTO” N60ro BepTHKAILHOIO
WIM TODH3OHTaNIbHOTO CeueHHs, COCIaBJAIOMEHA He
meHee 70% ero NonHOH IIOIWANHM, AOMYCKaeTcsa NMpH
OIpe/ielieHMH YCHIHI PAaCCUHTHIBATH CTEHY KaK CIDIONI-
Hylo. lIpn pacuere Ha NMPOUHOCTH CeUeHMH, NepeceKalo-
MMX HPOEMBI, IPHHHMAIOTCA MOMEHT HHEPLMH, MOMEHT
CONPOTHBJIEHNA M IUIOMWAZb CeYeHUA ,,HETTO .

7.11. Ecnu  cTeHbl B3aUMHO NeEpNEeHAHKYNSAPHOro
HaNpaBJieHHst COeMHEHbI NepeBSA3KOH WIH IpPYTHMH
[OCTaTOUHO J>KECTKMMHM H IMPOUHbIMH CBA3AMH, TO
clefyeT YUMTBIBaTh COBMECTHYI0 paboTy paccUMThIBae-
MOH CTeHbl M YYaCTKOB NPHMBIKAIONMMX K Heil CTeH.
B 3toM ciyuyae pacueTHOe TOPDH3OHTAIbHOE COCTaB-
HOe ceueHHe MOXKeT MMeTb ¢OpMy [BYTaBpa, IIBEIIIC-
pa, TaBpa ¥ T. I. JlocTaToyHad NMPOYHOCTb HIM TpElH-
HOCTOMKOCTD NepeBA3KH WM COeRUHeHHi NOIKHA ObITh
MOXTBEPXKIEHA PacYeTOM Ha FOPH3OHTAIbHBIC H BEpPTH-
KaJisHble Harpysku [m. 6.11]. Ilpu yuere coBmecrtHO#
PpaboTh! MoNepedHbIX H MPOMONBHBIX CTEH NPH AEeHCTBHH
FOPHU3OHTANLHONH HArpy3KH, B ClIydae eCliH NONepeuHas
¥ MpOJONIbHAA CTEHBI BBHINONHEHH! M3 MATEPHATOB pa3-
JIMYHOM JKECTKOCTH, MpH BhIuciennd A ¥ / mpuHMMa-
€TcAl IUHPHHA NOMKH b,,4, NDHBECHHAA K MaTepualy
rnionepeyHo# cTeHsl no dopmyie
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rae b — umpHHa nonKH;
E, —monmynbs nedopmaumit MaTepHana IonKH
(HanpHMep, KJIaKH YUHTRIBAEMOTO yuac-
Ka IIPOJIONIBHOM CTEHEI) ;
E, — monyns pnedbopmaumii MarepHana CTeHKH
(kmapgku paccMaTpHBaeMOr0 YYacTKa Ho-
TNepevHOil CTEHKH) .

Ilpu coemuHeHuM cTeH THOKMMH (MeTAUIMUECKHMH)
CBA3AMH, NIPH pacyeTe Ha BETPOBYIO HArpY3KY y4acCTKH
CTeH NepHeHAMKYJISPHOTO HANpaBJieHHs He BKIIIOYAIOT-
CA B CeueHMe pacCUMThIBaeMOH CTeHbl. B ciyyae HeoGxo-
OHMOCTH CBA3b MEXHY NPHMBIKAOIMMHE CTeHaMH
MoXKeT ObITh OGecreueHa pacCUMTAHHBIMM Ha CHBHT JKe-
71e306e TOHHBIMH HIH METAUTHYSCKHMH IIMOHKaMH.

7.12. llonepeuHnle CTeHs!, BOCIPpHHUMAIOIIHE AEHCT-
BYIOUIHE B HX IDIOCKOCTH FOPH3OHTaNbHbie (BETPOBbIE)
HATpy3KH, JOJDKHBEI OBITh PacCUMTaHbI Ha ITIABHEIE pac-
TATHBAOLME HANpsmkeHusa mo mn. [6.12; 6.13]. Ecmn
IIPOYHOCTH TOMEPEeYHBIX CTEH C MpoeMaMK obecieunBa-
€TCA TOJIBKO C YUETOM JKeCTKOCTH IepeMBIYeK, TO IIe-
PEMBINKH JOMKHBI GBITH PaccUMTaHBl Ha BO3HHKAIOLIHE
B HHX Nepepe3bIBaotiHe CWIbI, CM. mi. [6.14; 6.15].

Ilpn pacueTe cTeH Ha TOPU3OHTANBHEIE HArpy3KH,
mefCTBYIOIME B HX IUIOCKOCTH, PacUeTHYIO HIHPHHY TI0-
JIOK COCTaBHBIX CEYEHWH CJIefyeT MPHHHMATh MO yKa-
3aHHAM, NPHBENEHHBIM B I1. [6.9].

PACYET CTEH 3JAHHHA
C YIIPYTOA KOHCTPYKTHBHOH CXEMO#R

7.13.Tlpu ympyrux onopax (3paHus C ympyroi
KOHCTPYKTHBHO# cXxemoif), cm. 1. [ 6.8], npoussoaut-
€A pacueT paMHON CHCTeMbl, CTOHKAME KOTOpDO# SIBJIf-
10TCAL CTEHBl M CTOJNIOBI (Kese306eTOHHbIe, KHPIHIHbIE
H Ap.), 3 PHTENAMU — NEPEKPHITHA H NOKPHITHA, KOTO-
phle PACCMATPHBAIOTCA KaK KECTKHE PaclOpKH, Iap-
HHPHO CBfA3aHHBle cO creHamu. IIpm ympyrux omopax
IPHHUMAETCS, YTO CTOMKH 3a/IeJIaHE B TPYHT B YPOBHe
nona 3aaHuA (Npu HutHWMH GeTOHHOIO MONCTANAIONIETO
CJ1051 NIOR MOJIBI ¥ OTMOCTKH) .

7.14. B 3panuAx ¢ ynpyroit KOHCIPYKTHBHOH cxe-
MO XeCTKOCTb CTeH HWIH CTOJIGOB, BHIIOJIHEHHBIX H3
KHPIHYHOH WIH KaMeHHO# IUTafIKH, NPH CTaTHIECKOM
pacuere paMbl OHpefiensercsd, HPHHAMAZ MOMYIb
ynpyroctu knapxu E = 0,8 E,.

7.15. Ilpy 3HaMMTEIIBHBIX COCPEROTOYEHHBIX Harpys-
Kax (TaKkHx, KaK ONOpHble peakuuu ¢epMm, banox Goss-
LIHX TPOJIeTOB, IPOTOHOB, NOMKPAHOBHIX GAJIOK M IXp.)
CTeHbl, KaK NPaBWIO, YCHIHBAIOTCA MUIACTPaMH.

B 3toM ciyuae cToifiKE HMEOT TaBPOBOE CEUCHME.
Ecim Harpy3ska oT NepeKphITHA WIM NOKPHTHA pacnpe-
fefieHa paBHOMEPHO MO JUIMHE CTeHbl (HampHMep, HpH
HNOKPBITHH M3 Xeje300eTOHHOro HacTHIa), 33 IUHPHHY
HOJIKH MOXET IpUHMMATHCH BCA IIMPHHA IPOCTEHKa
WIH Xe, IIPH IITyXHX CTeHaX, — BCA WIAHA CTEHBI MeXy
OCAMH NPHMBIKAIOUMX K MWIACTPe MPOJeTOB.

Ecim Harpyska OT NEpeKphITHA COCpPe[OTOYeHa Ha
OTHENBbHBIX yuacTkax (ommpanme epM, Ganox u mp.),
TIpH CTaTHYECKOM pacueTe HOMycKaercd MpHHHMATh
IMPHHY IOJIKH TaBpa COIJIaCHO ykasamwaMm n. [6.9].
Ecnu TonupiHa crenst MeHsile 0,1 BHICOTHI CEYeHHA MH-

JACTPHI, TO CEYCHHE PACCMATPHBACTCA KaK NIPAMOYTOJIb-
Hoe, 0e3 yyeTa IPUMBIKAIOUMX YIACTKOB CTEHBI.

7.16. Kaxxgaa nonepeuHas paMa, COCTOSIIAA H3 Bep-
THKQIBHBIX H TOPH30OHTAIBHEIX JIEMEHTOB, PAacrojio-
EHHBIX Ha OTHOH OCH, PaCCUHTHIBAETCA, KaK MPaBHIIO,
HE3aBHCHMO OT JpPYTHX paM, €CIH HeT CHEUMaJIbHBIX
YCIIOBHH, IIpH KOTOPHIX BO3MOXHA CYlIeCTBEHHAs Ie-
perpyska Kakoit-nn6o paMbl NpH 3arpy3ke Apyrux
nposieToB. Pacder NPOM3BOIMTICA Ha BCe Harpy3KH,
PacloJIOKEHHbIE MEeXTY CDeJHHMH OCAMM KIpPOJIETOB
3[aHHA, IPHMBIKAIMX K PaCCUMTHIBAEMOH pame.

7.17. Pacuer cTeH K CTONGOB 3aKOHYCHHOrO 3OAHMA
YIpYroifi KOHCTPYKTHBHOH CXeMBI NPOH3BOIOMTICA C
Y4eTOM Pa3HBIX YCJIOBHH paGOTHI 3THX 3JIEeMEHTOB MpPH
Harpy3kax, NpWIOXEHHBIX [0 H NOCle YCTaHOBKH
nepexpbrrui. CTeHBI H cTONOBI PaCCYMTHIBAIOTCA Ha Ha-
IPY3KH, TNPHIOXEeHHble IO YCTAHOBKH IlepeKphITHHA
WIH NOKpEITHil (cOGCTBEHHbIH BeC CTeH, HEKOTOpbIe
BHOB! 0GOpYHOBaHMA M 1p.) Kak CBOGOOHO CTOALHE
CTOHKH, 3ajieNlaHHple B TpyHT. Ha Harpysku, mpuio-
JKEHHbIE NOCIE YCTPOHCTBA NepeKPhITHH, CTEHBI H CTON-
6Bl pacCUMTBIBAIOTCA KaK 3JIEMEHTBI paM. YCWIHA,
BBIYHC/IEHHbIE IIPH 3THX [IBYX Harpy3Kax, CyMMHPYIOTCA.

OnopHble peakiMH B ILIApDHUPHOH BepxHedl onope
KaX(IO# CTOHKM ONpeHeNAoICa NOCIeqOBaTeNIbHO OT
BCeX MPHIOXKEHHBIX Harpy30K, H NOyYeHHble 3HaYeHHA
CYMMHPYIOTCH.

llpameuaHue. PacueT ogHOOPONETHBIX U MHOTOMNPO-
JISTHHIX paM ¢ INAPHAPHO ONEPTHIMH PHIeNsMH M CTYINeH4Ya-
THIMH 3allleMNIEHHBIMHM CTOHKaAMH MOXeT NPOH3BOOMTHECA IO
Ta6/HIIAM CIIPaBOYHAKOB .

PACYET CTEH MHOTO3TAXHLIX 3JAHHA
H3 KHPIIHYA H/IH KEPAMHYECKHX KAMHER
HA BEPTHKAJIBHYI0 HATPY3KY
MO PACKPHITHI0O TPENHH
NMPH PA3/IMYHOR 3ATPY3KE
HJIH PA3HOH XECTKOCTH CMEXHBIX YYACTKOB CTEH

7.18.IIpu pa3muuuy HapyXHbIX H MPHMBIKAIOWMX K
HMM BHYTPEHHHMX CTeH NO CTENeHH 3arpy3KH WIHM BbI-
NONHEHHH HMX H3 PalMYHBIX MaTepHaioB (HampuMep,
M3 CHIIMKATHOTO H FJIMHAHOTO KHPIHYA WIH KepaMHuiec-
KHX KaMHeil) yacTKH CTeH, GIM3KHe K MecTaM MX B3a-
MMHOFO NPHMBIKaHMA, NOJDKHBI OBITh pPacCUMTaHBl MO
00pa30BalHIO H PaCKPHITHIO TPEIIHH.

7.19.1lpu pacdere YCIOBHO NpUHHMMaeTcA, 4To 0Ge
cTeHB! (WIH CMeXHBIE YIACTKH OJTHOM H TO# ke CTEHBI)
He CBA3aHBI ApYT C [PYTOM, H ompeAensercs ceobon-
Has fedopMamua KaKIOH H3 ABYX CTeH OTHENbHO NpPH
HOEHCTBMH PacueTHBIX MIMTENIBHBIX HAarpys3ok. PasHocrs
cBoOOAHBIX Nedopmammit 3THX CTeH NOMKHA YAOBJIET-
BOPSATH YCIIOBHIO

8, -8, <5, 1)

roe 8, —ab6comoTHaA cBoGonHan medopma-
1A CXaTHA OfHOH M3 cTeH (Wi
YYaCTKa CTeHBI) ;
8, — TO Xe, BTOpO# CTeHbI;
8, — NpepenbHag NOMyCTMMAas pPa3HOCTh
nmedopmauii cornacHo Ta6n. 13.
Benuumisi cBoGomHbIX AedopManuii ONpeenA0TCH
KaK cymma nedopmannii KJIaIKH BO BCEX ITaXKaX 3[a-
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Ta6Gauma 13

Ta6bnuna 14

Yucno sTaxel 5 6 7 8 9 |12 u Gonee
BsicoTa cre- 15 18 | 21 24 | 27 | 36 u Gonee
e, H

&,y MM 7 8 9 10 12 15

HHA OT YPOBHA Bepxa ¢yHAaMeHTa OO BepXa CIEHBI
1o popmyrnam:

81 = § M—"sﬂll ;
=1 E,;
92)
n 0k
8= 2% 24 8,
=1 E,;
rae 0,; — HaNpsDKEHHszT B KJafKe NEpBOH
cB0oOOHO CTOAILLEA CTEHBI B i-M
JTaXeE;

0,; — TO Xe, BTOPO#i CTeHbI;

E, ; — monymn nedopmannii Knamka nep- -

BO#H CTEHEI Ha i-M 3Taxe;
E, ; — 10 %e, BTOpOit CTeHbI;
h; — BpICOTa i-TO 3TaXa;
Spymdg, — aGeomoTHbIe nec])?pmalmu ycanKu
HepBOif M BTOPOH CTEHBI, BBIMMC-
JIeHHbie MO OTHOCHTENIbHBIM 3Have-
HHAM YCaioOK MaTepHaIOB CTeH
[eM. nm. 3.26], ymHOXeHHBIM Ha
BBICOTY COOTBETCTBYIOIIMX Y4acT-
KOB CTEH;
n — YMCIIO 3TKEH OT NOJa NOoABaNa A0
BEepXHEero WIH pacCMaTpPHBaeMOTro
TIPOMEXKYTOUHOI'O 3TaXKa.
HanpsokeHnsL ompefensioTca B cepefMHE KaXHoro
3Taka M BBIMMCIIAIOTCA IIPH PacueTHBIX 3HAUEHHAX BCeX
ITMTENIbHBIX Harpy3ok. Mogynu ynpyrocm E;, Bxopsa-
ume B popmynsl (92), Berumcnsiorcs no ¢opmyine [1]
. [3.20]

E;=0a,iRyy, 93)

raoe R, — cpemiuit mpefiesl TPOYHOCTH KIaf:
KH IepBOi WIH BTOPOH CTEHbI laH-
HOrO 3Taxa, NPHHHMAaEeMbIi IO
dopmyne [3] n. [3.20] mna xnan-
KH, BO3BOJMMOH B JICTHHX YCJIO-
BHAX;,
@, ; — XapaKTepHCTHKA HedOopManyii, KO-
TOpasi 3aBHCHT OT MaTepHAIa KIall-
KH M YY4THIBaeT OJNHbIe Aedopma-
miy knagku (Ge3 yuera medopma-
M YCaIKH) -
3HayeHHe XAPAKTEPHCTHKH ; JUIA IJIafIKh Ha pacT-
BOpe MApKH 25 ¥ BhIIIIe IPHBEJIEHO B Ta0n. 14.

7.20. CoBMecTtHasi paboTa CIeH M pacHpepelieHHe
YCWIHH C HArpy>XeHHOH CTEHEI Ha MeHee HarpyXeHHYIO
W MeHee NedOPMHPOBAHHYI0 BO MHOTOM 3aBHCHT
OT KOHCTPYKTHBHOH CXeMbl 3[aHuA. ONTEManbHEIM
pellicHHeM ABIAIOICA CHEAYIOMHME CXEMbI: OMMpaHHe
IDIAT NEpeKpLITHA MO YeTHIPEM WIM TPeM CTOPOHAM;
ONMpaHve IUMT NEPEKPHITHA HOOYEPEOHO — Ha OHOM
3Ta)ke Ha BHYTPEHHHE CTEHBI, Ha IPYTOM — Ha HapyXHbIE.
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Qy IUISE KNAOKY
Knanxa
neTHe#t | 3umHe#t noc-
ne 3aTBepHe-
BaHHA
M3 xupimva:
TTHHAHOTO IUJACTHYECKOTO 450 300
peccoOBaHuA
CHJMKATHONO M TIJHMHSHOTO 250 170
TONIyCYXOTO MPeCcCOBaHUA
N3 KepaMHueCKHX KamHe#t BBHICO- 650 430
Tolt 140 MM

NMpumevanue. IIpn 3umaecht xnanke, BHOONHACMON Ha
pacTBopax ¢ NPOTHBOMOPO3HEIMH XHMHUYeCKHMMH nobaBxamu,
3HAYCHHA XAPAKTepHCTHKH Aedopmaimit OPHHEMAIOTCH TAKHMH
e, KaK [yId JIeTHel KIIanKu.

B 31HX Cnyuasx ycwiue pacnpepesercs Ha BHyTpeH-
HHMe M HapyXHbie CTeHBI Gojiee paBHOMEDHO H YMEHb-
HIAeTCA BEPOATHOCTh INOABNEHHS TPEUMH B CTeHaX.
Kpome TOTo, yMeHbILAeTCA Harpy3Ka Ha CTeHB! H QyH-
IAMEHTHI.

CrnepyeT Takxke YUMTBIBAaTh, 9TO UIA YMEHBLICHHMS
pa3HocTH pedopmanyii CTeH H HOBBILIEHHA XECTKOCTH
371aHK CliegyeT 3aBOJMTHL MPOXONbHbIE Kpad IUIMT Nepe-
KpHITHL B Hecymylo creHy Ha 8—10 cM. 310 uacTHmHO
nepepaclpeNeNHT yCHIHe Ha CIeHBl M O0eCmeyuT Jyy-
HIyI0 HX COBMeECTHYI0 pabory.

B 3tom ciryyae pasHuny B AedopMaliisaX CTeH, ompe-
nensieMylo no dopmynam (92), BONYCKaeTCs yMeHb-
mmrp B 1,5 pasa, xorga cBobopHas IIMH2 HECynX
CTeH [0 NepeceuyeHHs HX C BHYTPeHHHMH HPORONbHBIMHA
HEHECYIMMM CTeHaMH HJIH OTPE3KAaMH CTeH He HpeBHI-
maet 7,5 m, u 8 1,25 pasa — npu cBoGonHo# anmme 6o-
nee 7,5 M.

7.21. TlpuBepennbiit B n. 7.19 pacuer orpaHHIHBaeT
BO3MOXHOCTb PAacKpLITHA TPelMH, HO He HCKIoYaeT
TIOJIHOCTBIO BEPOATHOCTb MX NOABNEHHSA. TpemmHEI TaK-
ke MOTYT MOABHTHCA B Ppe3ynbTaTre HEepaBHOMEpHOH
ocapkH ¢yHIaMEHTOB, TeMIlepaTypHbIX BO3[CHCTBHI,
ycagxu u fip. IToatomy mis oGecneyeHHs COBMECTHOH
paboThl CTEH H NEePEeKPBITHIT NPH MPOSKTHPOBAHHH 3/1a-
HHH NOJDKHEI GBITh MpeXyCMOTPEHBI CIICAYIONMe KOHCT-
PYKTHBHEIE MeponpuaTHs. B 3mammsax BbicoTOll Gonee
S 3Taxcell peKOMEHYeICA YCTpauBaTh MO, NepeKPhITHA-
MH HWIH MeXZy TOPLAMM OIHMPAIOIMXCS Ha CTEHbI INIMT
NepeKPhITHI apMOKaMeHHbIE N0ACA, YKIIaAbIBaeMBIe 110
HapyXHbIM H BHyTpeHENM cTeHaM. ITosica yxiappiBator-
cfl HAWMHaA C 5-TO 3TaXKa Yepe3 TPH 3TaXka [0 Mpeayioc.
JIEHero.

B HapyXHBIX CTEHaX peKOMEHAYeICH BMECTO YCT-
POICTBa TOSACOB YKJIafbIBaTh NOJ] ONOPaMH epeMbIdeK
apMaTypHBIe CeTKH O BCel LMpHHEe HPOCTEHKOB.

B staxax, rae nosica He MpeXyCMaTPUBAIOTCA, B Iie-
peceYeHHAX CTeH HeoOGXOmMMO MOf NepeKpPHRITHAMM
YKJIapbIBaTh CBA3EBbIe apMaTypHblE CETKH H3 HPOHOIb-
HBIX CTep)KHei IMaMeTpoM 8 MM H HoNepeHbIX — 4 MM
¢ pasmepom sveiiku 100xX100 mm. Jizns Troro aro6st u3-
OexxaTh yTONMIIEHHA PacTBOPHBIX IIBOB B NEpeceYeHHAX
CeTOK, 3 TaKXKe B HeJIAX 0GecleyeHAs TeXHOJIIOFHYHOCTH
HX M3rOTOBJICHHA NOMYCKaeTcA YKIJIafblBaTh CETKH B
CMEXHBIX NO BBICOTE PAJAX KJIAfKH CTEH pasHOro Ha-



npaBieHuA. B HecymmX CTeHaX CeTKH HOJDKHBI 3aXO-
[MTh 32 rpaHb MEPBOHl IUIMTHI NEPEeKPHITHI, ONMHpPalo-
IMXCA Ha CTeHy He MeHee 4eM Ha 50 cM.

CBsi3u He HOJDKHBI IepeceKaTh AbIMOBRIC H BEHTH-
JIALMOHHbIE KaHAMbI, B 3THX MECTaX HX CIeyeT npenyc-
MaTpHBaTh [BYXBETBEBHIMH C YKIIAJIKOH KaX/I0# BETBH
B BEPCTOBBIX PANAX KIIaIKH.

s KnagKK cTeH MHOTO3TaXHbIX 3panuil (9 sTaxked
Y Bbllie) CefyeT NPHMEHATh PacTBOPHI He HIDKe Map-
xu 50.

YYET 3ANOJIHEHHA (CTEH)
KAPKACHBIX 3[JAHHH IPH PACYETE KAPKACOB

7.22.Tlpu omeHKe NepeMewIeHHA KAapKacHBIX CTeH
st ONpeneNieHHsA rnepHola COOGCTBEHHBIX KosieGaHuit
KapKacHbIX 3[aHMH, BBI3BAHHBIX BETPOBON Harpys-
KOH, NONYCKAaeTCA YUYHTHIBaTh PaGoOTYy 3amONHEHHA U3
KHPIMYHOR WIH KaMeHHOH KIaJIKH IpH YCIOBMH NpH-
MEHEHHs pacTBOpa MapKH He Hinke 50 ¥ npu TONLIMHe
CTeHbI He MeHee 25 cM. IIpu pacyeTe Kapkaca mo Hecy-
mei crnocoGHOSTW 3amojIHeHWe ClleAyeT YUMTHIBaTh
TOJIBKO KaK Harpysky.

7.23. B ciyuae, ykaszanHoM B n. 7.22, nonyckaercs
TIOBBIIATH NO3ITaXHbIE )KECTKOCTH KapKaca IpH OIpe-
IeNeHrH YacTH AedopMalmil, BbI3BaHHBIX MONEPETHON
cwioit (COBHrOM) .

PacueTHoe 3HaueHMe TOpPH3OHTAILHOH IIOMEpPEYHON
CWIBI B 33MONHeHMH (YepT. 19) He JOMKHO MPEBLILATH
BeJTMYMHEI

0,7R_, Ik
o, = ——-—-—&a——- 7 &)
l - B_
rae ! — nnuHAa 3aN0JTHEHUA NAHETH KapKaca;

h — ToNMmYHA 3aM0JTHEHNA,

=L—npumeﬂe}me dopmynst (94) pomycka-
H  ercq TIPH YZIOBJIETBOPEHHH HEepaBeHCTBa
08<8<2;
R, — pacueTHOe compoTHRIEHHE cpe3y (kaca-
TEJIBHOE CIEIVICHHE) MO HemepeBA3aHHO-
My cevenuto (cM. Tabn. [10]);
o — K03pUUMEHT, MPHHHMAEMbIH PaBHbIM
0,4 mns KWIagKu H3 CIUTOMIHOTO KHMpNHYa
H 0 — A KNagKH U3 MyCTOTENoro Kup-
IMva;
¥ — K03$DHIHEHT, YUMTHIBAIONMI BIMAHHE
npoeMa: yiA CIUIOLMHOrO 3alOJHEeHHA
paseH 1; myA 3aNonHeHHs C IMPOEMOM
umpuHoit [, <0,6/ uBsicoroit H; <0,65H
(cm. wepr. 19, 6) mpu ycnosun
Hy/l, <2 (I, — umpuna NpocTeHKa) ero
MOXHO OIIpeReNATs o popMysie

7=05 {1 -154[1-025(01 —1,/D)] Hy\/H }.095)

7.24. KecTkocTp 30aHHI ¢ METAUIHICCKUM HIIH XKe-
71€300eTOHHBIM KapKacoOM H ¢ 3alI0THCHHEM H3 KaMeH-
HOM KIIafiKM BOJDKHA OTBEYaTh ClIeRyHlMM TpeboBa-
HHAM:

TOpPH3OHTAIBHBIE IIepeMellieHHA BepXa 3/1AHAA 10 OT-
HOIIIEHHI0O K OTMeTKe BepXxa ¢yHIaMeHTa, onpenesise-
mble Ge3 ydera moBopoTa GpyHHAMeHTa, He OJDKHDI nipe-
psrath 1/1000 BbICOTHI 3MaHAA;

Yepr. 19. K paciery xapkac-
HBIX CTeH
a ~ obumit BHO KapKacHOH
CTeHBI C 3anoiHeHueM NaHenel
Kapkaca Kjiankoft; 6 ~ cxema
3aMOJIHeHNA ¢ MPOeMaMH

3TH Xe NepeMelieHNs, onpeenaeMble C YUETOM IIO-
BopoTa QyHHaMeHTa, He JOJDKHbI iipeBbuuarts 1/750 BB
COTBI 3/1aHHA;

Tlepexocs! MaHereil Kapkaca (3anonﬂennmx KaMeH-
HOR KJNafKoii), BHI3BaHHEIE NONEPEUHOH CHIIOH, JOMIX-
Hb1 ObITH He Gostee 1/1500.

AONYCTHMBIE OTHOUMEHUSA BRICOT CTEH
H CTOJIBOB K HX TOJIMHHAM

7.25. llpepenbHble OTHOWIEHHS BHICOT CTeH, CTONGOB
H Meperopofiok K MX TOJILMHAM, HE3aBHCHMO OT pe-
3YNIBTATOB PACYETa, HE JAOJKHBI HPEBHINATD YKa3aHHBIX
B mi. {6.16—6.20]).

NMpumeuanue Kax cronbu, ¢ yserom xodpduunes-
TOB, mpHBedeHHBIX B Tabn. [ 30), paccMaTpHBalOTCA YyYaCTKH
KIaAKH, UMPHHA KOTOPHIX HE MpeBHIIIaeT yTPOoeHHOH Ton-
IOHHKL.

7.26. B 3paHMAX ¢ OTKPHIBAIOIMMMCA NPOEMAMH
BHYTpeHHHE CTeHbI M IIEPETOPOAKH, MOMHMO BOC-
NPHHAMAeMBIX WMH HArpy3oK, cie[yeT pacCUMThIBATh
Ha BeTpOBYI0 Harpy3ky cornacuo CHull 2.01.07-85.

7.27. Ecnu TonmyHa CTEH WIH NeperopoaoK HasHaye-
Ha C Y4YeToM OIMpaHHMA NO KOHTYpY, HEoGXOHHMMO
OpeflyCMaTpHBaTh HX KpeleHHe K IPHMBIKAIOUMM
GOKOBBIM KOHCTPYKIMAM H K BEpXHEMY NOKpHITHIO
WM PHTEN0 KapKaca ¢ MOMOIIBI0 MePEBASKH KIaKH,
aHKepoB, 3afeJIKH B 0Opo3my KIanKH, 3adeinkKH
MEXAY UONKAaMM IlBeJUIEpPOB, OBYTaBPOBHIX NpPO¢H-
JEHHU T. .

B MHOro3TaXHBIX 3AHMAX 3aKpelUleHHEe HECYLIHX
CTeH BBEpXY B KaKIOM 3Taxce 00ecneuMBaeTCA ONMUPaIo-
IMMHUCS Ha HUX HepeK PhITHAMH.

Mpumep 11. Hafitn pacnpenenensne BeTpoBOit Harpys-
KM MEX/y NONEPeYHbIMH CTeHaMK 12-3TaXHOIO Xuio-
ro noMa. JiyiHa 3gadus 66 M; BbicoTa 38 M.

Cxemarudeckmii I1aH H pa3pe3 [0 HapYXXHOH CTeHe
30aHMA MPHBENCHHI Ha 4YepT. 20, a rOpH3OHTANIBHEIE Ce-
YeHHWS BCEX YIaCTKOB CTCHBI — Ha 4epT. 21.

Ilepexprirus cGopHBIE XKelle306eTOHHRIE, 3aMOHOJH-
veHHble. Pacyer mponsBogMIcA MO yKasaHuaMm n. 7.8 u
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Yepr. 20. Cxema
3naHEA
a — man;
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no ¢opmyne (86). Hymepauns cTeH NpuBefieHa Ha
uepr. 20.

Tak Kak HpH pacyeTe pacnpeelleHH BETPOBOH
Harpy3ku NporHGbl CTeH ONpedeNAI0ICA Ha BhICOTe
2/3H = 25,3 M, a TONmMHA CTeHB! yMEHbBLIAeTCH Ha
ypoBHe 21,6 M, TO 3T0 H3MeHeHHE CeUeHHA CTEHBI IpaK-
THYeCKH He BnMsAeT Ha BeTMuuAy nporu6a. llosromy na-
xomum 1o (MOMEHT HHEpPIMH OTHOCHTEIBHO OCH, IPOXO-
nAmeii Yepe3 NEHTP TOKECTH CEYeHHS CTEHBI) M K0ad-
¢ument K (s BeMMCIIEHUs NPOTHGOB OT HeficTBHA
TIOTePEHO CHIIBI) TOJNBKO ISt CeleHH CTeH B HIDKHHX
3Taxax.

Ipusomum Bormcienne Beruut Io ¥ K s cnox-
HOTO CeveHus cTeHsI N° 1.

Inomany cevenusa

A=9,62-064+1,10-0,64 +(1,20+2,95)0,64=9,50 M.

Craraueckuil MOMEHT OTHOCHTENTHHO BEpXHero Kpas
CeueHHA

_ 9,62

S = 9,62-0,64—-2— +1,10-0,64(1,10+0,32) +

+4,15-0,64(6,51+0,32) =48,6 m>.

® ® @

PaccTosiEMe OT BEpXHETO Kpas CeYeHH [0 ero HeHTpa
TSKECTH
=51 _ 486
A 9,50
MOMEHT HHEPIMH OTHOCHTENBHO BEPXHEro Kpasd ce-
yennun (mpeHeGperasa oueHb MAIBIMH MOMEHTAMH HHeEp-
IMH TOPH3OHTANBHBIX YUYaCTKOB OTHOCHTENBHO HX
coGCTBEHHO OCH)

_ 0,64-9,62°
3

= 5,12m.

I, +1,10-0,64(1,10+0,32)2 +

+4,15-0,64(6,51 +0,32)2 =314 M*.

MoMeHT MHepIMM OTHOCHTENIBHO OCH, TMPOXONSIIEH
Yepe3 LEHTP TAXKECTH CeUeHNAs

I, =314-9,50-5,122 =65 m*.
Koapdumuent K onpepensem no popmyne (88) :
Dy, =Ds; D;=D,,
rae yuactku Dy u Dy — cM. uepr. 22;

A 222, 2 g w2 ).
D,,=Ds b(lsbh+3Sbh+S h)s

p —3
S"=0,64-1,10(S,12 -
x(3,38+-9a2§i
5% =5383.Mm";
h=338m; h® =386M>; h® =441 M5;
b=064m; b*=0,4096m>;
1

=_1 (__2__
064 \ 15
x 0,64 - 38,6 + 53,83-3,38) =510,8 M.

—1:21—0) +0,64-1,74

)=322+412=734;

Dy, 0,4096-441 + 0,667 - 7,34x

®opmyna s onpeneners D, Ta xe, uro gns D;.

s*= 0,64-2,47(4,5 - —2-2:4—2) +0,64-4,79x
x (1,39 +—°=2§4l) =5,161+5,242 = 10,4 M°;
S*? =1082Mm°;

h=139; h*=268; h*=5,18M°;
b=0,64Mm; b*=04096m?;
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Yepr. 22. Cxema ann onpenenenus koaddumuenta X

crenni N° 1
1 (2 2
Dy=Ds =5er (15 0,4096-5,18 + 5~ *

x 10,4-0,64-2,68 + 108,2- 1,39) =254 M°;

K=i
I

- (Dup +D,)=

25 (5108+254) = 1,72,
& S5

Berumcnenve 3Hawemmit K [jIf  OCTaNBHBIX CTEH
TIPOM3BOJMUTCA IO TOH K& METOJHKE, YTO H JIJIA CTEHBI
N° 1, u 3p€ech He MPHBOIHTCA.

Koapdumentsr K BRIUMCNAIOTCS IS CTEH, Y KOTO-
PbIX OTHOIIEHHME BHICOTHI CIEHBI K BBICOTE CEYCHHA
H/r < 10.

Bemmuuna A, I 1 K A Beex CTeH, a TAKXKe ApyTrHe
XapaKTepHCTHKH CEeueHHH, HEOOXOUMEIe Oyl pacyera,
npHBeneHs! B a6, 15.

OnpepenseM ropHsoHTaNbHBIE NepeMemierus (Ipo-
ru6p1) 8 creH Ha yposme 2/3H, sBismompecs yCIOBHOM
XapaKTepHCTAKOH JKECTKOCTH CTeH HpH m3ruGe B MX
IDIOCKOCTH.

OGo3anauaeM uepe3 x PaccTOsHHE OT yPOBHA 3afICJIKH
CTEHBI X0 PaCCMATPUBAEMOTO CeYCHMs.

TIporu6 KOHCONMH MpH PaBHOMEPHO pacHpefieIeHHOM
Harpyske OT JieHCTBHA U3rnGalonmx MOMEHTOB.

qH* x? x3 x4
&, = 6 —4 + +) -
24ET H? J H
Ha yponnex=3lH
__qH* (6-4 _ 4.8 16) 0,07-2°
m = aEr \ 7o 27" 81 El

IIporu6 TOM k¢ KOHCONM OT NEHCTBHA MONEPETHBIX
CHJI

Kgx
)}
0="ga- (H-059).
2

Tpn x = —=H
pu x =7

Kqg 2 2 4 KqH?
..—-—.—-H —_ N —
e 3 <H 30’5H) 9 " GA -

Mopym: ynpyrocts Ans Bcex CTeH NpHGIIIDKEHHO
NPUHAMAEM NOCTOAHHBIMH. MOMynb COBHra COIJIACHO
1. [3.27] G = 0,4E. Harpyskaq = 1.

A kK \_
0,44
K H 3.

_) -

A

&=

H? <
A (0,07 T + 0,445
_ H? H?
——E,— 0,07—‘I—'+l,l F
H?
BemwunHa - sBnserca obmieit A Bcex creH M

npH NpaMeHennH dopmynst (86) coxpamaerca. Benm-
YHHA

0,07H? = 0,07 - 36*> ~ 0,91 - 102.

TaGnuna 1§

102
Homep q::;lo 4, 1,, m* K 0,91]010 s M _l::K , M2 g, m-? é , M? F
n;
1] 1 ]9so| e | 1se 14 0215 1,62 06173 0,124
2] 1 | 446 | o7 — 1182 _ 1182 0,00846 0,0017
301 | 260 | 091 - 100 - 100 0,01 0,02
4| 2 |28 18 - 49,6 - 496 | 0,0202(0,0408) 0,0041(0,0082)
s | 1| 451|318 2.9 043 333 | 03003 - 0,0604 —
6 | 2 | 426 | 2009 1.78 3.0 0,426 343 | 0292 o584 0,0586 (0,1172)
7] 4 | 199 | 1a 1.65 82,8 - 829 | 00121 0,0484 0,00243 (0,00972)
8 | 2 | 602 | s64 - L6l 0,258 1.87 | 05348 1,07 0,1077 (0,2154)
9 | 1 | 231 | os¢ | 141 169 - 169 0,0059 — 00012 -
1001 |70 | 221 - 4,1 0,38 4,48 0,2232 0,0448
1 | 1 | a0s | s1 243 17.9 - 17.9 0,0559- 0,0112
12 |1 | 720 | 4338 - 21 0,316 242 0,414 0,0833
13 |1 | 733 | 11s | 207 8.0 - 8.0 0125 0,0251
14 |1 |61 | 434 1,85 21 03 24 0,416 0,0838
1s | 1 | 647 | 126 1,38 0.72 0,235 0.95 1,053 0,212
£ % =497 £F=1,000



BrrumnciiseM NO3TOMY 1A BCEX CTeH MaJIOH XKeCTKOCTH HpHHHMaerTca Ko3hhHIMeHT v; = 1,
a He v; = 0,65. MoBrmIeHHOe 3HAYCHHE YUHTHIBAET

§=-091 10°, L1K (BCe BeHIMHEI B M) . BO3MOXHOCTh HEKOTOpOro mnporuGa mepeKphITHii, a
Iy 4 TaKKe YCIOBHOCTb Hepepamd 35 % Beelt BeTpoBoil
Gopmyna (86) MoxeT GhITh IpeiCTaRNeHa B CEXy- HATpy3KH IO IPY30BHIM IDIOmMAIAM Ha JHadparmel.
1o1meM BHIe Jna onpepeneHus A3ruGalomm@x MOMEHTOB B HOIe-
1 Ly ,+L;\ PEUHEIX CTEHaX MOXET GBITh HpPHHSTA HeNpephIBHAA
gi=qal [wn " 1 t v, 21 = HEpaBHOMEpPHO pacHpeAe/icHHAs, H3MeHMOmanAca 1o
5 = — BBICOTE 3[IaHMA BeTPoBas HArpy3Ka WIH Xe Harpyska,
=1 §; PaBHOMEpHO paclpefeieHHad B Hpedenax 30H, BbICOTa
=ql (Fvl +Bv2) =Cq1, KOTOpBIX HE€ HOJDKHA NpPEBBINATH 10 M, WIH Xe (ﬂpﬂ

o a1 vomonss marps 1 ropommayn BT MTOTIOMS ) e

PpacieTHylo HONOCY 3[aHMd B pacCMaTpHBac- B YPOBHE KMKIOTO 3Taxa. IIpumem mocyemwii Bapuant

MOM YPOBHE BHICOTHI J/IAHAA; pacieTa H ONpEHENMM pAacueTHBIE COCPEHOTOUCHHBIE

F= . B= Lj_,+L; GIIIBI, TIPWIOXKEHHble K KAKMOH CTeHe, Hanpumep (cMm.

- n o1’ YR uepT. 20, 6) NepeKpHITHA Haj MIECTHIM 3TaXOM, T.e.

8 T + Ha BeicoTe 2,4 + 6 - 2,8 = 19,2 M. PacueT npou3ssomum

= mia 1 Berpororo paitona CCCP. CxopocrHO#i Hamop

C=Fv, +Bv, BeTpa paseH wo = 0,27 kH/mM?, n HopMaTMBHOE 3Ha3-
) ucHAE BETPOBOH HAIpPY3KH

—

Berumciienne BeTHIHH 6_,- ¥ ko3 dumperToB F nprse-

neno B Tabn. 15. Wy = wokc = 0,27 -1,2-1,4 = 0,45 KH/Mz,
Kax Bugno B3 uept. 20 H T1abn. 15, cremm 1; S; 6; rme k = 1,2 — kodb¢uuueHT, YIMTHBAOLMHA H3Me-

8; 12; 14 n 15 sBnsmorcs Hambonee >kecTKHMH. JTH HeHHe CKOPOCTHOTO Hamopa BeTpa

CTEeHbI PaCCMATPHBAIOTCA HAMM KaK JHa(parMel xecT- Ha BbicoTe 20 M;

KOCTH H i HUX B Tabn. 16 Bormcnens: Koadouum- ¢ = 1,4 — apo/uHaMUTECKRii KO3 rumenT,

eHnTH B. YUMTHIBAIOUIAA  NOJIOXHTENBHOE H
B Tabn. 16 mpuBeneHs! BeJHYHHbI BETPOBHIX HArpy- OTPHIATENIBHOE JaBJICHME BeTpa Ha

30K Ha KOKAY H3 guadparM, BEIYHCICHHBIC NIPH 3Ha- 3paHue. )

genusx v; = 0,65 mv, = 0,35. Pacuernas BeTpoBas Harpy3ka Ha 1M~ cTeHBl B
U3 1abn. 15 u 16 BUAHO, YTO NPH pacHpeiesieHHH 10 PaccMaTpuBacMOM ypoBHe

KECTKOCTAM CTeH MeBATh AuadparM BOCHPHHAMAIT @G = 12w, =12- 045 = 0,54 KH/M?.

89 %, a octaybHBIE 12 CTEH Manoi XeCTKOCTA — TONIbKO

11 % Bceit BeTpOBOH Harpy3KH. B ypoBHe mepeKpHITHA INpPUIOXKEHA HAarpy3Ka,

COOTBEICYBYIOIas TOPM3OHTANBHOM HOJIOCE IUMPH-
HOIi, paBHO# BbICOTe 3Taxa 2,8 M.
TakuM oGpasoM, pacueTHas Harpy3Kka B YpOBHe

Ilpu pacnipepeneHun xe no gopmye (86) ¢ yserom
paccTosnuii Mexny muadparMamMu Ha HHX HepepmaeTcs

93,5 % Harpy3kau. .
. NepeKphITHA Ha 1 M [UTHHEI 3JaHUA aBHa:
Pacnpenenenye BeTpoBOi# HArpy3KH MEXIY CTEHAME peKp _ _ P
MaJIOH  JKeCTKOCTH HpOH3BOAMICA IpH 3HaYCHHAX q=1054-28 = 1,51 xH/m.
v, = 1 nv, = 0, T.e. TOABKO INPONOPIHOHATIEHO ITpu mymue 3panua I = 66 M
XapaKTepHCTHKAM XKeCTKOCTH cTeH. s 3TuX cTeH Q¢ = ql = 15166 = 100 «H.
9% = Fql xHjm. Pacnpenenenne Harpysksm Mexqay cTeHamy 30aHWA
Citepiyer mMeTs B BHAY, YTO CyMMapHas Harpyska MpHBEEHO Ha OCHOBaHUN MaHHBIX Tabui. 15 — 17; Q —
Ha Bce cTeHn! Oyzer HeMHOrO Gorbilie (B HameM ClIydae COCpeOTOYeHHbIE HArPY3KH HAa KaXAyl0 M3 CTeH Ha
Ha 4,4 %) , ueM ql. 310 OGBACHAETCA TEM, TIO IWiA CTEH ypoBHe NEpeKpHITHA Hajl HIECTHIM 3TaXoM. B ocrans-
Ta6bnunoa 16
Homep PaccrosHue L; (+L; _ T F
muacdparmer CTEeHBL ocH MEXAY OCAMH e e 8 L| B= -f— (1o Ta61. 15) 0,65F 0,358 ¢
nmuacgparm, M 2
I 1 1 - 4,77 0,0726 0,1240 0,0806 0,0254 0,1060
I s 2 9,54 5,72 0,0868 0,0640 0,0392 0,0304 0,06996
1 6 3 1,89 5,05 0,0759 0,0586 0,0381 0,0266 0,0647
v 8 4 8,22 1045 0,1587 0,1077 0,0700 0,0555 0,1255
v 12 6 12,68 13,35 0,2027 0,0833 0,0542 0,0770 0,1312
VI 8 9 14,02 11,12 0,1684 0,1077 0,0700 0,0590 0,1290
vl 6 10 8,22 6,68 0,1012 0,0586 0,0381 0,0354 0,0735
VIII 14 1 5,13 5,71 0,0858 0,0838 0,0545 0,0300 0,0845
IX 15 12 6,3 3,15 0,0479 0,2120 0,1380 0,0167 0,1547

Hroro 0,9387

47



HBIX 3TOKAX HATPy3Ka MOXET ObITh BEIUHCICHA MO
dopmyne Q = k;/k¢, tne k; u kg — 3HaueHHst Ko3¢-
¢uMeHTOB kK miA pacCMATPHBAEMOTO M JfIA LIECTOrO
ITaXKeH.

TaGnuna 17

Pacnpefieneline BeTpOBO# HArpy3KH
Qs = ql = 100 xH Mexny creHamu
3[1aHAA HA YPOBHE NepeKPEITHA
Hajl, [IeCTHIM 3TRKOM

Homep creHsl

c 0, kH

0,1060 10,6
0,0017 0,17
0,0020 0,20

0,0041 0,41
0,0696 6,96
0,0647 6,47

0,0024 0,24
0,1255 12,55
0,0012 0,12

10 0,0448 4,48
11 0,0112 1,12
12 0,1312 13,12

13 0,0251 2,51
14 0,0845 8,45
15 0,1547 1547

VO ANB WN -

Tipumep 12. Onpenienenye H3rubaloNmX MOMEHTOB B
NolepeyHOR CTeHe MHOTOITAXHOIO 3M2HHA IpH AeHCT-
BHH BeTPOBOi Harpy3KH.

3pauue 12-31axHoe BoIcoTOM H = 38 M. PaccuThI-
BaeMad TONepevHas CTCHA, a TaKXke IIPUMBIKAILME K
Hel YYaCTKM HAapyXXHOH CTEHbI MMEIT NOCTOSHHYIO
JKECTKOCTb B; B IepBBIX CEMHM 3TaXaX M XKeCTKOCTh B,
B BEpXHHX IATH 3TaxaX. JKecIKOCTh B BepXHHMX 3Ta-
33X YMEHbIAeTCA BCJIEACTBHE H3MEHEHUsA TONIMHBI
CTeHbI; MOJYJ)Ib YIPYTOCTH KJIaJIKM BO BCEX 3TaXKax
OOMHAKOB, H H03TOMy B; H B, nponopuHOHaIbHbI
MOMEHTaM HHepIHH ceveHHd [, u I,.

ITomepeunast creHa pa3jeleHa ABEepPHLIMH IPOEMaMH
(uepT. 23, @) Ha TpU BePTHKAIBHBLIX YYacTKa, CeYeHHA
KOTOphIX NOKa3aHHI Ha 4epr.23,6; pasmepsr Ge3
CKODOK OTHOCATCA K CEMH HIDKHMM 3TaXaM, B CKOO-
KaX — K [ATH BEPXHHM.

CreHa pomxHa OBTb pacciMTaHa Ha Harpysky
p = 12q,xH,na 1 M BBICOTHI, IPHWIOKEHHYI0 B IDIOC-
KOCTH CTeHBI, Ie 4 — pacueTHas BeTpoBas HarpysKa
Ha 1M’ Hapy’aiOll CTeHBI, IpH OIMHAKOBOIl JKeCT-

204

d') 517

KOCTH NONEpeYHbIX CTeH HPHHATOe 3HAYeHHE P COOT-
BETCTBYET YUaCTKY Hapy>KHOii CTeHhI IIHPHHOI 12 M.
3pande MPOEKTHPYETCA WIA FOPOACKOTO CTPOHTEIIb-
crBa B I BeTpoBoM paiione CCCP.
Cornacio CHuII 2.01.07-85 HopMaTHBHAsA BeTpOBas
Harpy3Ka onpegesisaercs no gopmyine
w,, = woke, Q

240

H

~
]
]

it

2 5x260=1400
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7= 276

h=38m

23h=26m
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7x280=1950
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IJge Wo — CKOPOCTHOH Halnop Berpa Ha BBICOTe
10 M Haz moBepXHOCTHI0 3eMH, B 1 BeTpo-

BoM paiioHe CCCP; wy, = 0,27 xIla;

k — xo3pdHmMeHT, yuTHIBAIOMMIT H3MEeHEHHE
CKOPOCTHOTO Hamopa IO BbICOTe; 3Have-
HUA Ko3pGHIMEHTOB K INpHBefeHBl B
1a6n. 6 CHuII2.01.07-85. 3tH K03ddu-
OHEHTHl NpHHMMaeM [P  MeCTHOCTH
THHZ B, K KOTOpPOMy OTHOCATCA TaKXKe
3MaHnA, PRCIOJIOXKEHHbIE B FOPOaX;

¢ — a3pofMHAMHYecKHit K03 HIHEHT.

Ilpu onHOBpeMeHHOM MefiCTBMM BeTpa Ha HaBeTpeH-
Hyl0 ¥ TNOABETPCHHYIO CTEHbI 3[aHHA KO3 HIMEHT
c = 08+0,6=14. Kodppummenr neperpysxu
paBen 1,2.

Takum oO6pa3som, pacuerHag BeTpOBaA HarpysKa
w Ha 1 M* HAPYXXHBIX CTeH 31aHHA paBHa

q=12w, = 12-14-0,27k = 0453k «Ila
PacuetHas Harpyska Ha 1M BBICOTH HONEpPEYHOH
CTeHbI paBHa
P = pok = 12w = 12-0453k =
= 544k, xH/m, ¢))]
e po = 5,44 kH/Mm.
IlonepeuHas CTeHa COCTOMT M3 TpeX BepTHKAILHBIX

YYACTKOB, paclpefelieHHe BETPOBOM HATPY3KH MEXTY
3THMH YYaCTKAMH COJIACHO m.7.9 MOXeT ompefe-

naTeea no dopmyne

pi =p ._;_.., (3)
8

- Mw

1
8;
Ige p; — HATpYy3Ka Ha i-# y4acTOK CTEHBI;

6, — HporuG paccUMTBIBAEMOrO j-r0 YYacTKa
CTeHbl NpH EOMHMYHOH pacIpeneneHHOH
Harpysice B ypoBHe 2/3 BbICOTHI CTEHEI;

8; — TO Xe, IyIA yUACTICA CTEHHI i.

Tax KaK OTHOIIERHS MeXMOY IpornGamyu BepTHKAIb-
HBIX YYaCTKOB CTEHBI IIOYTH He 3aBHCAT OT XapaKrepa
PpacipeneneHda BETPOBOH Harpy3KH IO BBICOTE CTEHEI,
olpenesseM 3TH NMporubbl MpH paBHOMEpPHO pacipefie-
JIEHHOH TOPH30HTaNbHOH Harpysie. IIporuGbI MOMNKHEL
GHITh BEIYHCIIEHB Ha YPOBHE

B T1abn. 18 npHBefieHbI XapaKTePHCTHKH CeYCHHH
TpeX BEPTHKAIbHBIX YYaCTKOB CIeHbI, BBMMMCIICHHLIC B
COOTBETCTBHH C pasMepamMH 3THX ceqeimﬁ, YKa3aHHbIMH
Ha yeprT. 23.

MoMeHTEI HHEpIMHM H IOJIOXKCHHE LCHTPOB TsDKECTH
TaBpoBbIX ceveHmit (yuactku N°1 um 3) ompepesieHs! ¢
TOMOIBI0 IpadHKoB HpHI. 5, a WA Gomee CIIOMNKHBIX
CeYeHHH — MO H3BeCTHHIM GopMyIIaM CONpPOTHBJICHHSA
MAaTepHalioB.

Crena mMeeT ycryn Ha BeicoTe H; = 21,6 M u no-
3TOMY MOXeT paccMaTpMBaThCA KaK CTOiKa fepeMeH-
HOTO cedeHHs (C OFHHM YCTYNOM) . OueBHIHO, OJHAKO,
9T0 HA ypoBHe 26 M H3MEHEHHe CedeHMA NOYTH He
OTpasuTCA HAa BelnWMHe NporHGoB, a Tem Gonee Ha
CQOTHOIIEHHAX MeXAY Nporubamm BepTHKAIbHBIX
yuactkoB creH. Iloatomy, npeReOperas 3THM H3MeHe-
HHEM H NpHHAMAsA, B JAHHOM CiIydae, CeYeHHA HIKHHX
3Taxce#, onpepenseM HpPoru6sl 8, oT AeACTBUA H3TH-
GalolmiX MOMEHTOB Ha ypoBHe 2/3 H mo ¢opmyne,
npuBefieHHO# B nipuMepe 11:

_ pH* _ 007
b = 007 —— = —=D, )
me D= P, 5
T ®)
o 310t popmyne (pasmepsl B M) :
0,07
8y = —— D = 0,0071D;
ML~ 984
0,07
8 = —~——_D = 0,160D;
M2 = 0437
Sars = 29 p = 0,0124D.
0,565

Ilo MeromuuecKuM cOOOPOKEHNAM oNpenelisteM Ipo-
rHOBI §,, Tak Xe, KaK Mif CTOHKH C OOHMM H3MeEHe-
HAeM cedeHna. OHE MOryT ObITh BEIMHCIIERbI IO GopMYy-
ne (6), xoropas mpHBefieHa 3nech Ge3 BhBoAa. Jra
dopmyna Moxer ObiTh IPHMEHCHa BO BCeX CIIydaAx
OpH pacueTe OMHOCTYNEHYATHIX CTOEK Ha PaBHOMEPHO
pachpefeNneHHyI0 BeTpOBYIO Harpy3Ky p:

=P 1 -
bm = L= [—12- ®() ~FH(E — 1) ¥ (1)

2 2
2z, = —H= =-38 ~26M.
‘T3 3 - Fe(n)] ©)
TaGnuupa 18
PaccrosHue neHTpa
Homep yuacria Araxu Bricora [nowams Momesnt TIKECTH OT Kpast A K
cevenus b, M | cevemmsA,M’| mHepmuE (cM. uepr. 23), M h
I, m*
nesoro npaBoro
b Yr

1 Huxune 5,17 3,712 9,84 1,92 3,25 7,3 1,6
Bepxsue - 2,88 7,75 1,81 3,36 - —

2 Huxcame 2,04 2,37 0,437 0,88 1,16 1,9 —
Bepxune 2,04 1,82 0,313 0,88 1,16 - -
3 Huxame 4,80 2,70 5,65 2,57 2,23 19 1,2

Bepxume 4,80 2,08 4,50 2,66 2,14 - -




=1 _ 1
roe F= I, 1 )
3ech I, ul, — MOMeRTEI HHEpUHil CEUeHHH CTeH
HIDKHHX H BEPXHHX JTDKEH.

o@ = (L-Lyelr): ®

¥ =1y (1-7+ 31) ; ©

o(7)=H'T (—;— - —;—‘H—llz—?’); (10

H,

b= Y
Boraucnsem nporuGer mo dopmymam (6) — (10)
npH

1.6
;‘——H———067 = 'If,‘ 33340,57.

Beypruunst $(¢), ¥(v) B $(y) omMHaKoBHt i
BCeX TpeX YYacTKOB 3[IaHHA.
Io popmynam (8)—(10)

2
<I>(§)=H‘~o,67’(; = °67)
= 0,140 H*;

¥ (1) =H3-0,57(1—0,57+—°’§13')=0,307H‘;

a(m) = #* 057 (12— 0T 4 )

= 0,109H*. .
Yuactox 1: 1, = 9,84 M*; I, = 1,75 m*; YA

=0,13.
Mo popmyne (7)

F=—1_ 1 _.—00285.
7,75 9,84
Tlo popmyme (83)

S, = —"ZZL (0,13 - 0,14 — 0,0285 - 0,1 - 0,307 —

—0,0285 - 0,109) = 0,0071D (pasmMeps1 B M).

Yuacrox 2: I, = 0437 m*; I, = 0,312 m%;
I, =3,2;
=1 __1 = 0,91 m*;
0312 0437

8m, =05D(3,2-0,14-091-0,1-03 ~
—-091-0,109) = 0,16D.

1__

Yuacror 3: I, = 5,65 M*; L, = 45 M*; yA
2

=0,22;

50

8m3 = 05D(0,22-0,14+0,043 -0,1 - 0,307 +
+0,043 - 0,109) = 0,0124D.

TlonyueHHbIe BENTHYHAR MPOTHGOB COBNAJAIOT C IPH-
Be/ICHHBIMH BBIIIIE, BRIMHCIICHHEIMH Ge3 yduera M3MeHe-
HMS CEYCHHSA CTEHBI.

Hpu onpeneNcHHH BEIHYHHEI NPOrHGOB Yy4acTKOB
cren 1 ¥ 3 cienyer yddTHIBaTh ACHCIBHE NoOme
cHII, TaK Kak mia 31Ex yuactkos H/h < 10. Koad-
¢mnpmentsl K, ydHTRIBaloNAe BITASHHE DaCHpenele-
HAfl KACaTeNbHBIX HANpsDKeHHA Ha Aedopmamuu H3-
rafaeMoro 3jieMeHTa, BBRIYHCIIEHBI TaK e, KaK H B
npamepe 11, m npuBenens! B 12671. 18.

Tepememennn 8, onpepensem mo ¢opmyne, nph-
BeficHHOH B npumMepe 11.

-2
Ipu z 3 H
54 _foH 4  KpH' _
2”79 GA 9 O04EHA
=—2% Kp_077-10° XD (m).
9.0,4-38% A4 A

Yuactox 1: A=372m2; K= 1,6;

8, = 3 _16
@, = 0,77 - 107 372 D= 0,00033D.

Yuacrox 3: A=2,Tm*; K=12;
505 = 07710 22-D= 0,00034D.
Honnrie mporu6s:
§=58,18g

PaBHEL:

&; = (0,0071 + 0,00033) D = 0,00743D;

82 = 0,16D;

83 = (0,0124 + 0,00034) D= 0,0127D.

Ilo dopmyne (3) Haxopum pacnpefienehue Ha-
TPY3KH MeXJy TPeM#A YIaCTKaMH CTeHBI:

3
E1=(l U S l)x
1 &;

0,0074 0,16 0,0127
1 1
X——= -
5 220 Pk
P =D N — 0,614p;
0,0074 - 220
pP2=p —1 - 0,028p;
0,16 - 220
ps=p —L—=0358p.
0,0127 - 220



MOMEHTBI pacHpeAeNAaoTca MEXAY Y4acTKaMH CTeH
HPONOPIMOHAINILHO PACTIPENENICHHIO Harpy30K

M, = 0,614M; M, = 0,028M uM; = 0358M.

B kauecTBe mpUMepa ONpEJEIAM MOMEHTH B HHXK-
HEM CeyeHHH CTEHBI.

Harpyakn (CKOpOCTHBIE HANOpHI BeIpa) paspe-
LIAETCA NPHUHEMATh DaBHOMEDHLIMH B Npefenax 30H,
He mpesbimaomEx 10 M. [IpEARMaeM 3TH 30HBI PaBHEI-
MH BBICOTE¢ OBYX 3Taxe# (T. e. OKoNo 5,6 M); paBHO-
IEeHCTBYIIIHE 3THX Harpy3oOK IpPHNOXEHbI B YpOBHE
COOTBETCTBYIOHIMX NEPEKPBITHA.

BelMuMHE! ¥ MOJNIOXKEHHE Harpy3oK NOKa3aHBI Ha
49epr. 24, rfe ykasaHel TaioKe 3HadeHHaA Kk, BBICOTa @
KaKAOH 30HB! H YPOBHH NPHIOXEHHA COCPENOTOYCH-
HBIX CHIL.

38,0

:_i.fﬁp 99,6 =101 a=5§2
zJ2,8

5880 wd00 | x=105 a=56
27,2

520p 24| x=09%

s fa=5,s
466p _ 186 | =083 a=56
76,0
404p 132 | m=072  g-55
v 10,4
d6bp %6 | =065  g-56
w48
Jpg20) %=065 -4

Wz%

Yepr. 24. Cxema Barpysox

MoOMEHT B HIDKHEM CEeYCHHH PaBeH
M=p (556-356+588-30+525.244+
+4,66-188+4,04-132+3,64-76+3,12-2) =
= 6820p,xH-M.
IIpu ykazanuom peime | cM. hopmyny (2)1:
Po = 5,44 xH/wm;
M=682-544=3710xkHMm.
MoOMeHTH B HIDKHMX CCUYCHHAX YYACTKOB CTCHBI:
M, = 0,614 - 3710 = 2280 xH-m;
M, = 0,028 - 3710 = 110 xH-m;
M3 = 0358 - 3710 = 1330 xH-m.

Ionp3ysncy NaHHBIME, OpHBEJEeHHBIMH B Ta0i. 18, u
NOJNyYeHHBIMA BEJMYMHAMH MOMEHTOB, ONpEAeIaeM
HaNpSOKEHHsA CKATHA B HIDKHEM CEYCHMH CTEHbI, BBI3-
BaHHbIE BETPOBOH HAarpysKoii,C Iienbio HOKa3aTh Cy-
INECTBEHHOE 3HAUYCHHE 3THX HampskeHHH B obmem
HANp/OKEHHOM COCTOAHHM cTeHBI. Hanpsokenus ompe-
[ensieM A YOpyroi cramau paGorel ximanku no ¢op-
My7ie COIPOTHBIICHHA MaTEPHANIOB

My
o=—.
I

Yuacrox 1. MakcHManbHOE HaOpsDKEHHE CXAaTHA
Gyner y npaBbro xpas CeueHHS IIPH HaBJIEHMH BeTpa
clieBa

2280 xkH-M - 3,25 M
9,84 m*
= 0,75 MH/m® = 0,75 MIla.

= 750 kH/m® =

Yuacrox 2. MakcHMaNbHOE HampsDKEHHE Takoke MpH
NaBJICHHH BETpa CJieBa ’
110xHM-1,16 M

0,437 m*

Yuacrox 3. MaxcEMansHOS HampsDKEHHE NPH HaBlie-
HHH BeTpa CIpaBa

o= = 290 kH/M? = 0,29 MIIa.

o= 13308 257m _ g0 /M = 0,6 MITa.
5,65 m*

Ecim xnapKa BHIONHEHa B HIDKHHX 3TaXaX H3 KHp-
mrea Mapke 150 m pactBopa mapku 100, ee pacueTrHoe
conpotHBiicHne paBHo R = 2,2 MIla. Taxam o6pasom,
HAaNpsDKeHHA OT BeTpPOBOH HArPy3KH COCTABJIAIOT B
HarGONee XECTKOM YYacIKe CTeHHM OKOJO 35%, a B
HauMeHee XeCTKOM — okollo 12 % pacueTHOro compo-
THBJICHHAL

B npepensHOM cocrosHHH, KOrja Knagka paGoraer
B YOPYTOIDIACTHIECKOH CTaMH, 3KCHECHTPHCHTET, CO3-
DABacMEIH BETPOBOH# Harpy3KoOil, HeCKOJIKO MEHbIIle
BJIHSACT H2 HECYIYI0 CHIOCOOHOCTD CTEHBI.

CTEHH H3 KHPITHIA, KAMHEN,
KHPIIHYHEIX NAHENEA H KPYHOHHX BJIOKOB

7.28. Bubop TMIOB HapyXHBIX H BHYTPEHHHX CTEH
KaMCHHBIX 3[IAHHH NPOH3BOJMICH C yYETOM KIIMMAaTH-
9eCKHX YCJIOBHH PaifOHA CTPOHTENILCTBA, HAITHIHA MECT-
HHIX KAMCHHMIX MATEPHANIOB: KHpNHYA, HMyCTOTENbIX
KepaMHUeCKHX H GETOHHHIX KaMHE#H, NPHPONHBIX KaM-
Hell, KHPIHYHBIX HaHeNel H KPYNHBIX GII0KOB, TeIDIO-
H30JIAIHORHBX MJrepHANIOB, 8 TAalOKe TEMIEPaTypHO-
BJIAXHOCTHOTO PEXAMA NIOMEICHHIA.

7.29.1lo cTpyKType CTeHB PasfeNsIoTCA: Ha CTEHbI
B3 CIDIOIHOH KII3AKH H3 ORHOro Kakoro-nuGo BHAa
KaMCHHOTO MATEpHANIA; MHOrOCJIOHHEIE, COCTOMIIIHE
H3 ApyX HIR Oolee cnoeB, BHIIONHEHHBIX H3 OXHOIO
HIIH PasHEIX MAaTepHANOB H M3 OOGNErieHHOH KIANKH,
B KOTOpOH 9aCTh OCHOBHOrO HECYmIEro MarepHajia
3aMCHACTCA BO3RYMHOH NPOCNIOHKOH, TEIIOH30JiA-
IHOHHKIMHE IDIHTAMH, KAMHAMH H3 JIETKHX H AYCHCTBIX
6cTOHOB, MEHEPANBHEIMH 3aCHINIKAMHE H T. 11
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7.30. Hapysaible CTeHBI 3[aHUH, BO3BOIMMEIE B pa3-
nuunbix paiioHax CCCP, noMMMO mpOYHOCTH, YZOBJIET-
popsiomedi tpeGoBanuam CHull 1I-22-81, momkub!
Taxoke orsevats TpeGosannam CHull 11-3-79 B oTHOWIE-
HHM CONPOTHBJICHMA TEIUIONEpenaye, TEIUIOYCTOHH-
BOCTH, CONPOTHBJICHMA BO3AYXONPOHHIAEMOCTH H
BII2KHOCTHOTO PeXHMa, a Taloke KJIMMATHIECKHX YCao-
BHii paiioHa CTPOHTENBCTBA.

7.31. KamHu ¥ GNIOKH M3 AYEHCTbIX GETOHOB mpHMe-
HAIOTCA B HECYLIMX CTeHaX 3[aHMA BBICOTOH S5 3Taxei
M MeHee M B CaMOHeCyIiX CTeHaX B 3[aHMAX BBHICOTOMH
1o 9 staxkeit.

7.32. lIna pasMelueHns ObIMOBBIX H BEHTHIAIHOH-
HBIX KaHAJIOB PeKOMEHAYETCA NPOEKTHpPOBaTh MeECT-
HBIE YTOMILEHHS CTEeH WIM NPHUMEHATh CHEHHANbHbIC
GeronHbie G0KH. BHyTpeHHME CTEHBI M IEPErOPOAKH
JOIDKHBI  YOOBIECTBOPATh TpeGOBaHMAM MPOYHOCTH,
a TaloKe 3aIMINATh OT lilymMa B COOTBETCTBHH C Tpebo-
panmnsimu CHull 11-12-77.

i

380 | 570

4

12 Iﬂ‘ 1é

Jéo

12117381 72
12| 138]) 72

120 1{49 250 250 10 250
J80 510
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7.33. Jlerkue KamMeHHbIE MaTepHATbI ¥ OOJIerYeHHbIE
KJIafiKH PEKOMEHAYyeTCs MCHONB30BaTh, KaK MpaBHIIO,
IS OTPOKOCHHA TNMOMELIEHHH CYXMX H ¢ HOpManbHOH
BIIDKHOCTBIO BO3MYyXa.

Hapyxubie cTeHbI MOMELIEHMI ¢ MOKPBIM PEXUMOM
IKCIDTyaTallu¥ CJiefiyeT NPOEKTHPOBAaTh H3 KHPIHMYA
TIHHAHOIO HOJIHOTEJIOTO IDIaCTHYECKOro IpeccoBa-
HMA WIH M3 CIUIOMIHBIX KaMHeii u3 Gerona (3a HCKlo-
yeHHMeM O€TOHOB Ha TOIUMBHBIX LUIaKax) C oObem-
Ho#i Maccoit 7 > 1800 xr/m>.

HeobxomamocTs ycTpoficTBa MapOM30IAIMH M Tpe-
OyeMoe CONpOTHBNEHWE TNAPONPOHMIAHMIO CTEH C
BIDKHBIM M MOKPbIM PeXXHMaMH NOMEmeH I JO/DKHBI
ycTaHaB/IMBaThCA 1O ykasawmam CHull 11-3-79.

7.34.Crennl M3 AYEHCTOGETOHHBIX KpynHbIX Giro-
KOB H KaMHeEH [ONYyCKaeTCd NPHMEHATh B OTPaXAalo-
IHX KOHCTPYKHMAX 3[0aHMA C HpENoJIaraeMbiM Cpo-
KoM Ciy6s1 50 u 25 mner. [Ipu 3ToM cTeHOBEIe Gi10KH
M MaHETH H3TOTOBJIAIOTCA M3 AYEHCTHIX GeTOHOB Mpo-

a)

(]

]
380 250 ¥ 250
510
2
i X i
o
L[] . B
m N
i
|

250 1 250
80 510

Yepr. 25. Knanxa H3 KHpPNMYA H KepaMHYECKHMX
KamHeH
a — uenHas NepeBS3Ka KIANKH M3 KUPIHYA TOMIIM-
Holt 65 MM; 6 — TO Xe, M3 KHpPIHMYA TONMIMHONK
88 mMM; 6 — MHoropanHad nepeBA3Ka KIalKH H3
KHpIHYa TOJNIIMHOK 65 MM; 2 — TO Xe, H3 KHpIH4a
TonumHo#t 88 MM; O — M3 NYCTOTENBIX Kepamu-
4eCKHX KamHeH



eKTHOH MapKkM 10 MPOYHOCTH HAa CXaTHe He
HIDKe 285,

7.35. Orpaxpatonme KOHCTPYKIMH 3[1aHMi H3 sue-
HCTOGETOHHBIX KpYMHBIX GIIOKOB M KaMHeH JbiycKa-
107CH

M3 LEMEHTHOro ra3o0eroHa M neHoGeToHa — IpH
CyXOM, HOPMANBHOM H BJIOXHOM DEXHMaX MOMeILe-
HMii; NpH 3TOM MapKa GeToHa MO MOPO30CTORKOCTH
IOIDKHa GbiTh He HiDke 35;

H3 JpYTHX BHJIOB SYCHCTHIX GETOHOB — IPH CyXOM
H HOPMAlTbHOM DeXHMaX MOMEUICHHH; TIPH 3TOM
Mapka OeroHa IO MOpPO30CTOMKOCTH HOJMXKHAa ObITh
He HIDKe 25.

B 31aHMAX C BI2KHBIM PEKHMOM NOMEHLICHHI B CIy-
yae HeOGXOOMMOCTH HAa OCHOBE TEIUIOTEXHHYECKOro
pacueTa clielyeT NpefyCMarpHBarb YCTPOWCTBO BHYT-
peHHell NMapoM3ONAUMH CTEH, a TaKXe KOHCTPYKTHB-
Hble Mephbl, ofGecneuMBaloIIHe COXpaHCHME PpacyeTHOH
ycraﬂommmeﬁcx BNaXXKHOCTH CTEH U3 AYEHCTOGETOH-

a)

:

HBIX GNOKOB WM KaMHe#l Ha Bech MEPHOJ, IKCIDTyaTa-
MY 3[aHHIA.

Hdna 3TOH nIemM peKOMEHAYEICA NpPOEKTHPOBAaTh
CTEHB! [BYXCJIOMHBIMH: C BHYTPEHHHM CJIOEM H3 IUIOT-
HBIX MAaTepHANIOB H HapY)XHbIM — M3 AYEHCTOGETOHHBIX
6n1oKOB WM KaMHeit.

7.36. B CeBepHoit CTPOHTENILHO-KIIHMaTHIECKOM 30-
He HE JIONMyCKacTCsa NPHMEHATh I HapyXHbIX -CTeH
H3[eNNA K3 KPYNHONOpHCTOro GeToHa, rpyHTOGeTOH-
Hble M CBHIpIOBBIE MaTepHanbi. B mepBoit M BTOpO#
non3oHaXx CeBepHOH CTPOMTENBHO-KJIMMAaTHIECKOR 30-
Hbl HapyXXHBI€ CTEHbl JO/DKHBI OBITh 3aUMINEHBI OT
NPOAYBaHHA ¢ BHYTPCHHEH CTOPOHBI M3BECTKOBOM HIIM
LEMEHTHO-NIECYaHOH HITYKaTypKO#.

737.CiioniHaA KHpPIHYHAsA KJaAKa MOXET BbI-
NMOJNIHATLCH [0 MHOTOPAOHOA MWIM  OIHOPAOHOR
cucreme mepepasku (vepr. 25). B slerHmx ycino-
BHAX, a TaKke B 3MMHHMX YCJIOBHSX HPH HPOH3BOA-
crBe paGoT ¢ XMMHUECKHMH R0GaBKaMH B pacTBOpe
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Yepr. 26. Knanxa u3 GeTOHHBIX KM MPHPOJHEIX KamHeil
@ — Kiafika U3 UEeLX KaMHel; 6 — To Xe, ¢ MepeBA3Koll NPOJONBHBLIMH NOIOBHHKAMHU; 6 — TO Xe, H3 KaMHel CO IeNeBHAHEIME
mycroramu; / — THIYKOBHIA KameHb; 2 — NOXKOBEIY KaMeHb; 3 — CIUIOMIHAS IPOJONEHAA NOJIOBHHKA; 4 — Lenbilt KaMeHb; 5 — npo-
JIONBHbIE NONOBHHKH KaMHA
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PeKOMEHAyeTCs BBINONHATL KKy C MHOTOPAOHON
CHCTEeMOil IepeBA3KH , TPEOYIOIIyI0 MEHBUIMX 3arpar
Tpyha.

Knanky creH, BeONHAEMYIo Ha OOBIYHBIX PacTBo-
Pax MeTOOOM 3aMOpPaKHBaHMA, CJiedyeT IPOH3BOIHATH
C OJ{HOPAAHOH NEPEBA3KOH.

7.38. Knapixa M3 CIDIONIHBIX M HMYCTOTeNbIX GeroH-
HbIX WIM NPHPOPHBIX KamHell (YepT. 26) mepeBsa3bl-
BaeTcd, KaK IOpPaBWIO, THIMKOBBIMM psigaMH. Thiuko-
Bbi€ pAOBI MOTYT BBINONHATHCA TAKKE M3 CIUIOMIHBIX
MPOJIOJIbHBIX TIOJIOBHHOK.

IepeBA3Ka KIAAKH M3 IYCTOTENBIX KaMHEH C me-
JICBHAHBIMH NYCTOTaMH OCYLIECTBJIAETCS YepefioBa-
HMEM HeJTbIX KaMHeH M MPOHJOJNBHBIX MONIOBHHOK (CM.

a)
P————
L b .
=8
*~— 's'\
e
b
#
I 200 I
(250)
(300)

trzae

uepr. 26). Knagka ¥x 3TMX KaMHel IpH OTCYTCTBHH
NpPONONIBHBIX IONOBHHOK MOXET BBIIOIHATECA TOJIILKO
H3 LENbIX KaMHell ¢ NepeBA3KOMH THIYKOBLIMH PATAMH
uepe3 ABa JIOKKOBLIX psafa (cM. uept. 26, 4a).

7.39. IlepeBA3Ka KNaAKH U3 AYCHCTOOETOHHBIX KaM-
Heif B 3aBHCHMOCTH OT pa3MepoB KaMHEH MOXET BbI-
MONHATECA B OAMH KaMeHb MIIH Yepe[JIOBaHHEM B psAfiax
HeJBIX KaMHe# H MPONOJIbHBIX MONOBHHOK (4epT. 27).

7.40.IIpu HeoOXOMUMOCTH HOBHILICHHS TepMHYEC-
KOrO COINPOTHBIICHHSI KHPINHMYHBIX CTeH CIUIOMIHOH
KIafKH C MHOTOPANHO# NepeBA3KOH MOmycKaeTcs
BEHINOJIHEHAE KIIAKH ¢ YIIMPEHHBIM IIBOM IIHPHHOR
He Gonee 50 MM (depTt. 28). YumpeHHDIH OB 3aM0N-
HACTCS TEIDTOH30NANMOHHBIM MATEPHAIIOM.

ﬂm1
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Yepr. 27. Knaaka u3 A4eHCTO-GeTOHHbIX KaMHei

4 — CTeHBI TONIMHOR B 1 KameHb; & — CTEHHI C TepeBA3KOH UepeOBaHHEM LENBIX KaMHeH H NPOMIONEHBIX NONOBHHOK; 1 — npomons-
Has NONOBHMHKA; 2 — LENBIt KaMeHb
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Yepr. 28. Knagka ¢ yIIHpeHHbIM IIBOM

@ — KupIMuHAA K1aiKa; § — 43 OCTOHHBIX KamHell C INeeBHAHEIMY Iy CTOTaMH; 1 ~ xupmMuHas Knauka; 2 — YIHpeHHLI 1IoB, 32-
ToJNHeHHBIH TernoX30/IAIMOHABIM MaTECPHAJNIOM HIIM paCTBOPOM; 3 — nenslit KaMeHb; 4 — NPOROJIBEHAT NONOBUHKA
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1Crapxa u3 GeTOHHBIX KaMHeH Taxoke MOXKeT BbINOJ-
HATHCSA C YIIMPEHHBIM HIBOM LIIMPHHOI He Gonee 40 MM.

IlepeBAskH KIAfOK CTEH, HIPOCIEHKOB, CTOJIGOB,
KapHW30B, KaHATOB H APYTHX 3JIEMEHTOB M3 KHPIHYa
M KepaMHieCKHX KaMHeii MpHBefeHb! B cepun 2.130-1
HJIeTali CTeH H IEePeropofoK JKWIbIX 3faHMii,”
BHIN. 1— , KupnuiHbie CTEHb! CIDIONIHON KNaKH ™.

HAPYXHBIE KHPIHYHBIE U KAMEHHBIE CTEHM
OBJIErMEHHOHA KIIAJAKH

7.41.B cootBercTBHE ¢ I. [ 1.2] B HapyxmHbix cTe-
HaX 3[aHMI HapA#y ¢ KJIagKoil H3 MyCTOTENOro KHPMH-
Ya H KaMHell ClleflyeT NpHMCHATh OONerdeHHylo xiafi-
Ky ¢ 3(($eKTHBHNIMH IDIHTHBIMHA YTCIDIMTENIAMH HWIH
MHHEPANbHbLIMHY 3aCHITTKaMH.

7.42. IpumeneHne HapyXHBIX KHDHMYHBIX CTeH
obnerueHHoil KNaAKH ¢ 3QPEeKTUBHEIMH IUTHTHBIMH
YTSWIHTENAMH WIH MHHEPAISHBIMHM 3aChINKaMH MOBbI-
IIaeT TePMHYECKOe CONpPOTHBJICHHE CTeH, YTO TO3BO-
NAeT YMEHbUIMTh PAacXof TOIIMBa Ha OTOMIEHME 3/a-
muit. TpeGyeman TOMUMHA KUPIMIHBIX CIOEB B HapyX-
HBIX CTeHax OOJIerYeHHOM KJIAAKH OMpefesAeTca B
OCHOBHOM TOJIKO M3 YCJIOBHA HNPOYHOCTH, YTO MO3-
BOJIAET Pe3KO COKPATHTp B HAX pacXofd KHPIHMYa H
HEMEHTa N0 CPABHEHHIO C PacXOHOM 3THX MaTepHAIOB
B CTEHaX M3 CIUIOLIHOH KUpnW4HOHK Kianku. Ilpy npu-
MeHEHHH OGJIeryeHHbIX KAagoOK HauGombuiaa 3ddex-
THBHOCTb HX [OCTHTaeTCA B 3MaHMAX C HONEPEYHBIMH
BHYTPCHHMMH HECYIIHMH CTEHaMHM H HapY>KHbIMH
CaMOHECYILMMH CTeHaMH oGnerveHnoit knagku. Io
CPaBHCHHIO CO 3JaHMAMM, HapyXXHble CTeHb! KOTOPHIX
BBIMOJIHEHb! H3 CIJIOWIHON KHMPNMYHOX KIIagKH TOJ-
mmHo# 5155 cm, obmmit pacxol, KHpIHYa M IEMEHTa
OpH HapyXHBIX CTeHaX OOJIerdeHHOH KiIagK¥ YMeHb-
maerca Ha 25 %.

IIpuMeReHHe HAapYXHEIX CTeH OGJIErueHHO# KIIanKH
OpPH CTPOHTENBCTBE 3MaHMH B CeBepHHIX paiioHax
Temmeparypamu Hwke MuHyc 40 °C mosBonser eme
Gomplre COKPATHTL pacXof, KHpHHYa M leMeHTa. B
3THX paifloHax /I MOBHINCHAA TEIUIOBOH HMHEPIMH
HapyXHBIX CT€H PEKOMEHIYeTCA BHINONHATL BHYT-
PeHHHI! CNOik KJIaiKH TOJIIMHON B KHPIHY.

7.43. HapyxHble CTeHbl OGJeruyeHHOH KJIagKu Cle-
OyeT,KaK NpPaBWIO, IPHMEHATh B 3JaHMAX C CYXMM
¥ HOPMAIBHBIM BIOKHOCTHBIM PEXHMOM IIOMEIICHHH.
HonyckaeTca mpHMeHeHHe OGJIerYeHHbIX KJIAgoOK B 1O-
MeLIEHHAX C BADKHBIM PEXXHMOM NPH YCIOBHH 3aILUThI
BHYTpEHHe#f INOBEPXHOCTH CT€H INApOH3O0JIAIHOHHEIM
cyioeM. BnakHOCTHEIR peXHM MOMEINEHMHA M CONPOTHB-
JICHUE CTeH MApONpPOHMUAHMIO NP 3TOM CIIElyeT Ompe-
penars mo CHuII II-3-79. Ilpumenenne oGnerueHHbx
KITafjoK 0iA CTeH MOMEINECHHMH C MOKPHIM PEXHMOM
He IOy CKaeTcs.

7.44. OCHOBHBIM DYKOBOISIMM HOKYMEHTOM MO
NPOEKTHPOBAHMIO CTeH O6JerueHHOH KIafKu ABIIACTCA
Cepua 2.130-1 ,Jletann CTeH H NEPETOPONOK KUIIBIX
amanmit”, Bhi. 23 — ,HapykHble KMpMWYHBIE H Ka-
MeHHBI€E CTeHBI 0GJIerYeHHOM KIIamKH”.

7.45. B BrIn. 23 BKIIIOYEHBI UeTHIPE THNA CTEH obner-
uenHoit Kiagxu (ueprexu 29-32). Knagxa tHma A
(cM. uepT. 29) COCTOMT M3 [ABYX KHMPIMUHBIX CJIOEB
TONIHHOA B MONKHpINYE, MeXAY KOTOPHIMH BIJIOT-

HyI0 K BHYTpPEHHe#l CTeHKe yCTaHaBIMBAaeTCH IUTMTHBIH
YICINTeNb (KECTKHE H NOJNyXeCTKHE MHHEpaloOBar-
Hble, TNONMMEpHbIE U [OpPYTHe TEIUIOM3ONAIMOHHbIE
wmrer). Eciu mpu pacuere cTeHB! mo Hecyme# cro-
coGHOCTH ROTpebyercA yBeNnMUEHHE €€ TONIMHBI, TO
TOJNIOUHA BHYTPEHHEro CJIOS MOXeT ObITh yBelMueHa
o 1-2 xupmaveii.

Tpebyemasa TONMIMHA IUIMTHBIX YTEIUIMTEJICH oIpe-
nensierca no CHall 1I-3-79 nnu no TaGimsuaM, nmpHBe-
[eHHBIM B YKa3aHHO# BblIile CEpHH.

CBs3p MeXOy KHUPIMYHLIMH CTeHKamu ofbecmeyn-
BaeTCAA BEPTHKAIBHLIMH NONEPEUYHBIMH KHPHAYHBIMH
muadpparmMami LIKMpUHOH B HONKHPOMYA, PaccTofl-
HMe MeXy KOTOpbIMH He JO/DKHO mpeBbImiats 1,2 M,
cM. I. [ 6.30]. XKectkue cBA3M Mexay cloaMH obGecne-
YMBAOT MX COBMECTHYI0 paGory. JIns yMCHbIICHHA
BJMAHUA ,,MOCTHKOB XOJIofia”’ B AuadparMax HMeEIoTCs
BO3AyLIHbIE NPOCHOHKH, PAacHONOXEHHbIe B LIIaXMaT-
HoM Hopsake (cM. gepT. 29) . lliupuna MpocAOHKH MeX-
Oy KHPIMYHBIMH CJIOAMH cocTaBiser 160 MM, aro obe-
CIedMBaeT BO3MOXHOCTb YCTAHOBKH B Hee MOObIX 3¢-
¢eKTHBHBIX IDIMTHBIX yTeIUmMTenel. Mexay yremmure-
JIeM H Hapy)KHbiM KHPNHUHBIM CJIOEM AOJDKeH GblTb
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Yepr. 29. OGnervennan KnaaKa tana A
1l — XHpIMY; 2 — MIMTHEI yTeINHMTeNs; 3 — BOJLyHMHBIC
mpocnoiiku
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Yepr. 30. OGnervennan Knaaka tana b
1 — muHepanbHas 3achIMKa; 2 — NONepedHhle BepTHKaMbHble
muadparmel

OCTaBJIEH 3a30p LIMpHHON He MeHee 20 MM, mpenoxpa-
HAIOWMHA YTEIUMTENb OT YBJIKHEHHA aTMOChEepHBIMH
ocagKaMH, KOTOpbie HpH HEZOCTaTOYHO TILATEIbHOM
3aNOJIHEHHM PacTBOPOM IIBOB KJIaAKH MOTYT IPOHHM-
KaTh Yepe3 HapyXHbId cjIoH. 3aKpeIUleHde IUTHT yTen-
JMTENA B NPOEKTHOM IIONOXXEHHH NPOH3BOJIHUICA Iy-
TeM YCTaHOBKH IIOJIOC, Hape3aeMbBIX M3 MarepHana
YTCIUIMTENA, B NPOMEXYTKE MEXIy YTCIUIMIENIEM H
HAapYXHBIM CJI0EM KJIalKH.

B knapxe THMIA A IDIMTHI YTEIUMTENA AODKHB! IUIOT-
HO MPHUMBIKATh APYT K APYTY H K KJIafke MOHEPEUHBIX
maagparm.

7.46. Knapka mima B Tak e, Kak M KJjafka THOa
A ,BhHINIONHAETCA B BHJE ABYX KHPNHUHBIX CIIOEB TOJ-
HIMHOH B MOJIKMPINYA, COSHMHEHHBIX BEPTHKAIBHBIMH
KHPITHYHBIMH MadparMaMH, pacCTOSHHE MeXIy KOTo-
PbIMH He [JOJDKHO MpeBbunars 1,2 M. [lupusa npocoii-
KM MeXIy KHPIMYHBIMH CIIOSIMH, 3aIIOJIHAEMOH MuHe-
PasNbHBIMH CBA3aHHBIMM 3aCBIKaMH, cocrasinser 270
w 400 Mm.

Knagxa tuma B npuMeHseTcs is MaTO3TaKHBIX
3[1aHHi, CTPOALIMXCA NPEHMYDIECTBEHHO B CEJIBCKOM
MecTHOCTH. EClM [ 3aCBINKH IIPHMEHAETCS Kepam-
3UTOBBIH rpaBuii oObeMmHO# Maccoit He Gomee
600 xr/M>, To BBICOTa 3/1aHMii, HapyXXHble CTEHbI KO-
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TOPHIX BLIMONHAKTCA M3 Kiagku tHma b, Moxer
6bITh YRETMYHHA IO YeThIPEX 3TaXKeH.

7.47.Pacuer creH THNOB A ¥ B, B KOTOpBIX IpoO-
OOJIbHbIE KHPIHYHBIC CJIOH COCAHHCHbBI XKECTKHMH
cBa3samMH, cM. 1. [6.30], mpousBommMICA Kak pacyeT
1IeNBHOTO [BYTaBPOBOrO CEYCHHS.

7.48. Knapky cteH THHOB A H b ciieflyeT BHIIONHATD
Ha PacTBOpax MapKH He Hwke 50.

7.49.B xnaaxax THHOB A # B i omapanus mwiAt
yTEIDITENA WM 33CHIIOK B KaKIOM 3TaXe, B yPOBHE
NepeKpHITHiA, W3 BHYTPEHHETO M HAapYXHOIO CJIOEB
BbIIYCKAIOTCS [IBa PANA THIYKOBbIX KHpIMUCH, OrpaHu-
YHBAOIHE BO3MOXKHEIE OCAOKH IDIAT YTEIUIMTENA HITH
3aChINOK B HPEHENaxX ONHOTO 3TaXa.

7.50. O6nerueHnpie HapyXHble KHDIHIHBIE CTEHBI
ClleflyeT NPHMEHATh B 3[AHHAX KaK C MONEPEYHbIMH,
TaK ¥ HPOJIONBbHBIMH HecyummMy creHaMu. [IpumencHue
obJleryeHHBIX KJIAMOK THNA A B 3[0aHMAX C HPOAOIb-
HBIMH HECYHHMH CT€HaMH, B CBA3H C HEOGXOMMMOCTHIO
YTOMNEHHWA O pPacueTy BHYTPEHHErO CNOA KIafiKH,
BBI3BIBacT YBEJIMUCHHE pacXofa KHpIHMYa ¥ LEMEHTa B
HAPYXKHBIX CTEHaX.

7.51. Koiapgxa tana B (vepr. 31) cOCTOHT M3 Hapyx-
HOH KWIPIIMYHOM CTEHbI, TOJNUIMHa KOTOpOH ompefess-
€TCH PacyeToOM HO HeCyliei CIOCOGHOCTH, H IPHMBIKai0-
HIEr0 K HEil ¢ BHYTPEHHEH CTOPOHBI CJIOf H3 XKECTKHMX
TEIDION30JIALHOHHBIX IUMT (IUIMTHI M3 siYercroro Gero-
Ha, ¢pubponmuTa, IPEeBECHOBOIIOKHHCTHIC IUHTHI M T. I.) .
IImaTel  yremwmTeNs YCTAHABIMBAOTCA Ha THIICOBBIX
MaAKkax ¢ oOpa3soBaHMeM BO3OYLUHOHW NDPOCIIOMKH
MEXHYy CTEHOH H YTCIUIMTeJIeM WMPHHOH He MEHEe
20 mm. Ilpu ycrpoiicTBe BO3OYLIHOH HPOCIOHKH
BOJISIHBIE NAphI, MPOHHKAINIHE H3 NMOMENICHUA CKBO3b
yTeIUIMTeNb B XOJMORAHOE BpeMs rofa, KOH/ICHCHPYIOTCA
Ha BHYTpEHHEeH MOBEPXHOCTM KHPIWMYHOH KIIaOKH H He
HaKaIHMBAIOTCA B YTCIDTMTENE.
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Yepr. 31. O6nervennas Kkiagxa runa B

@ — ¢ ONnopoi INIUT YTEIIHTENA Ha BRICTYNAIONHE M'OPH3OHTAIE-
Hble pAAbl KAPIHIHOM KIafKH H KpeUleHHeM HX Ha THICOBBIX
MafgKax; 6—-c¢ KpeinieHueM IDIMT Ha MEeTAINTHYCCKHX KIIIMMe-
pax ¥ IHMOCOBBIX Masgkax; ]/ — IMICOBEI! pacTBOp; 2 — IANCO-
Bble MafAKH; 3 — IIMTa yTeIUIMTEIUT; 4 — BOIMYLINAA HPOCHoft-
Ka; 5 — KaaMmep; 6 — TOJIIMHA, OPHHAMAEEMAR N0 pacuery



B knagke THna B kpemnenHe TeIUIOH3ONAUMOHHBIX
IVIMT TMpPeAyCMAaTpHBAETCA ABYMA ciiocobamMu: ¢ omHpa-
HHMEM IUIMT Ha BBICTYNAIOUIHE TOPH3OHTAIbHBIC DA
KUPIHYHOH KNaAKH HIH C KpEIUICHHEM IUIAT Ha Me-
TAUIMMECKHX KIIAMMepax, 3a0HBaeMbIX B IUIBBI KHPHY-
HOM KIJIaKH.

7.52.Knanxa tima I' (vepr. 32) BemonHsercs u3
J1erk0GeTOHHBIX WM AYeHCTOOETOHHBIX KaMHEH MapKy
He HIDKe 25 ¢ HapyXXHO# O6JHMIOBKO# TONUMHOH B
nonkupmya. CoenuHeHMe OGNMIOBKH C  KJIafKO#
00ecneunBacTCA NPOKIAJHbBIMH KUPHHUHBIMU PANAMH.
B xnanxe tuna I' coBMemaloTcs Hecymme ¥ TeINIOH30-
nAHORHbIe GYHKIMH cTeHbl. C yueroM pasMepoB KaM-
Heil WA KJIAAKH THNA I’ NpHHATE! OBE TONIMHEI CTEH:
420 n 520 mm. Kimapka tana I' mpumenseTca pja 3pa-
HHMH BBICOTOH 10 5 3Taxkeit BKINOY.
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Yepr. 32. OGnervennas kaaaxa tama I
1 — npoxnanmble pAnE; 2 — KHpIMuHak o6nunosKa; 3 — Bo3-
AylUHaA #paciofika; 4 — KaMHM W3 JIEFKOTO WIM S4eHCTOro
GeroHa

Pacuer xnagxu Tana I' mpousBoguica HO yKasa-
HMAM, NpHBeleHHBIM B I [ 4.23], kak mHOrocnoiHoi
CTEHB! C KECTKHMH CBA3AMH.

7.53.llna npepoTBpamICHHA YBIDKHCHHA YTeIDIH-
TeNA aTMOCGEPHBIMUH OCAKaMH BCE IIBHI HAPYXKHOTO
CJIOA CTeH OO6JIerdeHHOH KIIaRKH HeoOX0MMO TIHATeNB-
HO 3aIIO/IHKTh PaCTBOPOM H PaCIMTh.

TemonsonAuMonHbIil CNO# NOIDKeH GHITH 3aIMINEH
OT YBJIDKHEHHA MO HEPHMETPY OKOHHBIX, JBEPHBIX M
ApYyTHX MNpPOEMOB YCIPOHCTBOM CJIMBOB, 3allHTHBIX
KO3BbIPbKOB H T. IL.

B mpouecce npou3BoacTBa paboT B EpHOJ BhINAaNa-
HHs aTMOC(epHBIX OCaIkOB H NPH NepephiBax B paboTe
BEPXHIOW NOBEPXHOCTh KIAIKH CJeAyeT HaKphIBaTh
TOJIeM, pyGepoHIIOM H T. IL.

7.54. B yrnax 3paHmii ¢ HapyXHBLIMH CTeHamMH objer-
YeHHO#H KJIAOKH H B MeCTaX NPHMBIKaHHHE HPOAONBHBIX
CTeH K TYONepeYHhIM B YpDOBHE NEPEKPHITHH Cle[xyer
YCTaHaBJIMBaTh apMaTypHbIe CBA3H B BHEC CBapHLIX
CeTOK H3 NPOBOJIOKH AHaMeTpoM 3—4 MM Kiacca
Bp-l. CBf3H YCTaHaBIMBAWTICH B TOPH3OBTANBHBIX
HIBaX KJIAOKH B YPOBHE IICPEKPHITHI.

755.Bo Bcex cuydanx HeoGxomuma mpoBepxa
HapyXHbIX CTeH OOJIerYeHHOH KJIAAKH HA BO3AYXO-
MNpPOHHIAEMOCTh B coorBercremm co CHull H-3-79.
Jina obecneveHns TpeOyeMOro CONPOTHBNICHEA CTEH

BO3IAYXONPOHHUAHMIO BHYTPEHHIOI0 MOBEPXHOCTh HX

ClIelyeT NOKpbIBaTh M3BECTKOBOH IITYKaTypKoii. B
KJIMMarHiecKkux nopapadoHax IB u I, B cmyuasx,
KOrga H3BeCTKOBad INTyKaTypka He obecneunBaer
TpebyeMOro CONpOTHBNIEHHA CTeH BO3NYXOHPOHH-
LaHHIO, BHYTPEHHIOW MOBEPXHOCTb CTEH CIIEAYET OLITY-
KaTypHBaTh UEMEHTHO-NIECYaHbIM PacTBOPOM.

CTEHbl U3 KHPITHYHBIX
M KEPAMMMECKHX IAHENEHA

7.56. Ilpu npoeKTHPOBaHHM KHPIMYHBIX M KepamH-
yeckux mnaHeneit mo 'OCT 2459481 cnemyeT yuHTHI-
BaTh YKa3aHWA, MpHBEAeHHbIe B mi. [ 6.21-6.27].

7.57. TlaHeny M3 KHMpNHYa ¥ KepaMHYECKHX KaMHeH
TOPasNeNs0TCH:

IO Ha3HAYeHHI0 — I HapYXHBIX M BHYTPEHHHX
cred (uepr. 33—35), a TaKKe MIA TNEPEroOpoOROK
(uept. 36, 37). KOHCTpYKTHBHBIE Y3UIbl NaHeseil MpH-
BEJICHBI Ha YepT. 38;

N0 BHAY BOCIPHHHMAEMBIX Harpy3o0K — Ha HecymiHe
H CaMOHecyIIHe, B TOM YHCIIe HaBeCHbIE;

M0 KOHCIPYKUMM — Ha O[HOCJIOHHBIE H MHOro-
ClIOiiHbBIE;

HO BHAY pa3pe3KH — Ha OJHOpsAMMHble, NBYXPAOHbIE
M MHOTOpSIIHEIE;

N0 MECTy DacHojIOXEHHs — Ha PANOBBIE, MPOCTe-
HOYHblEe, TOpLEBbIE, YINIOBbIe, MapalleTHble K HpYTHE.

7.58. MHorocnoiiHele NaHelH HapyXHBIX CTEeH HO
KOHCTPYKUHMH CBf3e MeX[y CJIOAMH HOAPa3neNs-
10TCH:

Ha CBSA3H C COeJMHEHHAMH H3 CBapHBIX KapKacoB
WITH OJIMHOMHRIX cTepkHeH (rubxue cBA3M) ;

HA CBA3M C COe[lMHEHHAMH H3 apMaTypHbIX peGep
WIH OIACNBHBIX IUMOHOK H3 pacTBopa WM GeroHa,
a TaKXKe Y3 KHPIHYA WIH KHPITHIHOA KIIafgKH.

7.59.PasMephl naueneit WA HapyXHBIX CTEH XH-
JBIX, OOLIECTBEHHHIX M TPOH3BONCTBEHHBIX 3AAHHM
clefyeT Ha3HauYaTb MPHMEHHTEJILHO:

K O[HOPAMHONH pa3pe3Ke MIMHOH Ha ONMH HIM JBa
IUIaHHPOBOYHbIX 1IIara;

K BEpTHKaNbHOH pa3pe3ke BHICOTON Ha OOUH HIH
JiBa 3TaXKA.

Hpr MHOrOpANHOI pa3spe3ke MIMHAa MaHeNxel ompe-
HeNAETCA TPY30NOABEMHOCTBI0O MOHTRKHOIO M TPaHC-
IOPTHOTO 060opyZOoBauuA.

7.60. Pa3ameps! manesneil CTeH H [eperopofoK Npous-
BOJICTBEHHBIX 3[IaHMH N0 JIHHC M BBICOTE B LEJAX
B3aHMO33MEHAEMOCTH CltefiyeT Ha3Ha4aTb B COOTBETCT-
BHH ¢ pa3MepaMi GeTORHBIX maHeJiei.

7.61.Pasmephl mameneit BHYTPEHHMX CTEH >KHIIBIX
H OOINECTBEHHBIX 3[aHHA PEKOMEHAYeTCA Ha3HaYarTh:

BBICOTY — B COOTBETCTBHH C BbICOTOH 3TaXa;

IUTHHY — B COOTBETCTBHH C IDIAHKPOBOYHbBIM IIIATOM;

TOJMIHHY — B COOTBETCTBHHM C TPeGOBaHHAMH IIPOY-
HOCTH H 3BYKOH30JISITHH.

7.62. Pazmepsl ABEPHBIX X OKOHHBIX MPOEMOB Ha3-

. HAYAlT B COOTBETCTBMH C TPeGOBaHHAMH [OCYHapCI-

BEHHBIX CTaHAAPTOB HA 3TH H3JENHAA.

7.63. ina H3roTOBJICHMA HaHeNell cleayeT MpHMe-
HATH:

KHpIHY INMUHAHbIA H KepaMuuecKHe KaMHH, KHpnuY
CHIIMKATHBIH, KHPOHY H KaMHH KepaMHYecKMe Jvile-
BHIE;
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Yepr. 33. Hapyxnan crenoBast maHend
1 — apMaTypHRIit KapKac; 2 — PacCTBOPHEI cnoft; 3 — MOHTAXHAA NeTns; 4 — KHPIMY; 5 — WMTHEI yTemmTens

HEMEHTHO-TIECYaHBIH pacTBOp ¢ foGaskamu, ymyu-
IAYOIAHMH €r0 CBOMCTBA;

TEIUIOH30MIAUMOHHEIE MaTepHaNbl [JIf HAPYXHBIX
CTeH B BHJIE XECTKHX M IOJYXeCTKMX IUTHT M GJIOKOB
cpenmeil mIoTHOCTH He Gonee 400 xr/M°, ciou TemwIo-
HM30JIALMOHHEIX MaTepHalioB, B TOM YHcie M3 GeroHoB
Ha HOPHCTRIX 3aNOJIHUTENAX ;

METAIUIMYECKHE HM3MelMA B BHJE CBApPHBIX CETOK,
OOMHOYHBIX CTEpXKHEH, 3aKiIafIHBIX JieTajiedl, MOObeM-
HBIX IETeJIb K apMaTYDHBIX BBITYCKOB.

Kupnuu, KaMHH, TEIUIOM30/IATHOHHbIE M OTHEIOTHbIE
MaTEpHaIbl, NpUMEHACMSble IS H3TOTOBJICHHMA HaHe-
JIeil HapyXXHBIX CTEH, JOJDKHbI YROBJICTBOPATH TpeGo-
BaHHsIM IO MOPO30CTOMKOCTH, MPENbABNAEMbIM K KOH-
CTPYKIMAM C Y4ETOM YCJOBHH HX SKCIUTYaTallHH,
0 YeM JIOMKHa GbiTh CTellaHa 3ammch B paGowmx uepre-

ax.

7.64. Kupmiu wim kepaMHIeCKHe KaMHM, IPHMeHse-
Mble IS H3rOTOBJICHHMA IaHeJIe, MOJDKHBI GEITh MapKH
He HIKe 75, a pacTBOpH — MapkH He Hike 50. Pacuer-
Hble CONPOTHBIICHAA BHOPOKHPHMYHOH KJIafKHM NPHBE-
aenm B 1L [ 3.2].
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7.65.lna NpHTOTOBNICHHA PacTBOPOB PpEKOMEH-
nyercs DpHMEHATh NOPINAHALEMEHT (IOMycKaercs
TaloKe UDIaKonoptnaHauement). K mementHo-mecqa-
HBIM PacTBOpaM ClieflyeT A00aBNATh IWiacTHHKATOPHI,
a TaKkxe ApyrHe A00aBKH, NpHMeEHEHHE KOTOPRIX YIIyy-
1aeT CBOACTBA PacTBOPOB.

7.66. ina ¢acagHeIX NOBEPXHOCTEH MaHeNeHd HApYX-
HBIX CTEH PEKOMEHAYETCA NPUMEHATD JIMICBEIe KHPIHY
M KaMHH, IDTATKH KepaMHYeCKHe H CTeIUIAHHbIE, PacT-
BOp Ha OenoM nOpTAaHANECMEHTEe HIH PacTBOPH C [0-
GaBneHHeM KPpOIIKH TropHnix mnopop. Iomyckaercs
TaKXe NPHMEHATh APYTHE MATEPHANBI, MOPO3OCTOii-
KOCTh KOTOPHIX AOJKHA GBITH He Hinke Mp3 25.

7.67. CpapHbie CeTKH M ONMHOMHBIE CTEPIKHM JUIA ap-
MHPOBAaHHA HaHeJIei CleflyeT M3rOTOBIIATL M3 CTAMH
CIIeJlyIoIIHX BHAOB, KJIaCCOB M MAapOK:

NPORWIbHBIE CTEPXKHM KapKacOB — M3 ropadeKa-
TAHOH apPMAaTYPHOH CTaJlA KPYTTIOTO WIH RepHOaMuec-
xoro npoduna knaccos A-I, A-Il, A-III;

CeTKH M TOHEpeuHBle CTEPKHH KapKacoB — H3
XOJIOAHOTARYTOH NPOBONOKH Knacca Bp-I;

3aKJIaJiHBIC [eTaNm¥ ©M COeNHHHMTeNbHblE HAaKJIak-
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MATYDPHLIR KapKacC; 4 — pacTBOpHEIR cnoft; 5 — wHp-
mY; 6 — WIMTHES YTEIMTeNb; 7 — HAKIaRKa, DpH-

Yepr. 34. Hapyxnas CTCHOBAA MaHend
rubxag CBE3b; 2 — MOHTAKHAR NETNA;

BapHuBaemMas 3NIeKTPoAyToBoft CBapxoit
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Yepr. 35. BuGpoxmpmminan ne-
peroponxa

2 -

MOHTaXHaf Nernd; 7 — apMa-
TYpHEI Kapxac; 4 — pacreop-
HEI coft; 5 — KkHpmi

] — 3aKnaHag NETamkb;
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Yepr. 36. BuGpoxupsinas neperoposka
1 — MoHTaxHaA NeTNA; 2 — apMaTypHElli KapKac; 3 — KHPIHY; 4 — pacTBOPHEIH ciroft
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Yeprt. 37. Nanens BuGpoxupmHInoii Neperoposixn
1 — MoHTaKHAR HETNA; 2 — apMaTypHBI Kapkac; 3 — KNpMHY; 4 — pacTBOpHEI’ cof
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YepT. 38. KOHCTpYKTHBHBIE Y3/IB1

@ — TOPH3OHTaNBHEI CTHIK HapyXHo#t CTeHOBO#l maHeyH C mnu-
TOH NepeKphITHs; 6 — FOPH3OHTATHHBIN CTHIK BHYTpEHHelt CTe-
HOBOM NaHeNM C IWHTOH NEPEKPHTHS; 6 — BEPTHKANBHBIE CTHIK
HEpY)KHBIX H BHYTPEHHHX CTCHOBLIX HaHenelf; 2 — KpemieHHe
BuUGpoxHpmruHOft neperopoax# K XenesobeToHHOH KONOHHE;
1 — xupnwy; 2 — pacTBOPHEU Cliofi; 3 — apMaTypHBIH KapKac;
4 — mene3oGeToOMHAR IUIHTA; 5 — IIMTHBRIL yTelUMTeNs; 6 —
BHYTPEHHSS CTeHOBAS MAHEND; 7 — Xelie306eTONHAA KOJNOHH];
8 — MoHTaxHad HeTans; 9 — BUGPOKMpPIMUHAN NEPErOPOAKa

KM — M3 ropseKaraHoil NonocoBoi ¥ ¢acoHHOH CTa-
1 Mapxu BCr3kn2;

MOHTKHBI¢ HEITIH — M3 FOpPAYCKAaTaHOH apMaTyphl
craimy knacca A-I mapxu BCr3cen2 wm BCr3nc2 ¥ Knac-
ca A-Il mapxu 10I'T.

HUsroToBnense MOHTLKHBIX NETENb WIS KOHCTPYK-
M, NMPUMEHAEMBIX NPH TeMIeparype HIDKE MHMHYC
40 °C, u3 cramu mapxu BCr3nc2 3anpemaercs.

7.68. Ecrii TemIoN30NAIMOHHLIH Cliof NaHemH obpa-
30BaH M3 [IBYX cJioeB WIHT 3¢dEeKTHBHOrO yTeIITHTeN,
TO OHH JIOJDKHEI GBITh YIIOXKEHBI CO CMEHICHHEM HIBOB
Ha Be/IMMUHY He MeHee TOJILMHbI 3THX IDIHT.

7.69. Temron3oNAIMOHHBIHR CIIOH HeOOXOAUMO 3aLH-
ImaTh OT YBI®MKHEHWA PN H3TOTOBJICHMH HAaHENCH,
a TakKe B TeUeHHE BCErO BPEMEHH CTPOMTEIILCTBA H
9KCIDTyaTalMH 3/IaHHA.

Haponponunanne KOHCTPYKTHBHOIO CIIOS, HAPYXKHO-
TO MO OTHOIICHWI0O K TeIIOMBONAIMOHHOMY CIIOK0,

BOJDKHO ObITh GOJIBLIE COOTBEICTBYIOLIETO NOKa3aTeNs
BTOPOr0 KOHCTPYKTHBHOTO CJIOSI, BKIIOUasi MapOM30-
JISUMOHHBIN CIIOM.

7.70.B nanensx mmHON [0 6 M peKOMEHAyeTcs
YCTaHaBJIMBaTh ABE MNONbEMHbIE NETIH, B MaHENAX
nnuHolt Gonee 6 M — verbipe. JiHaMeTp cTepxHeit Moas-
€MHBIX MeTeNlb HOMKEH ONMpEHENAThCA B 3aBHCHMOCTH
OT MacChi NMaHeNH, HO He JOJDKeH mpeBbnuaTh 16 MM,

7.71.llonbeMAble TETAH NaHeNel peKOMEHIyeTcs
NMPOSKTHPOBATb TAKHM 06pa3oM, YTo6bl OHH HE BBHICTY-
NaNH M3 TUIOCKOCTH 37IEMEHTa W GbUIM HaleXXHO NMPHK-
perieHbl K apMaTypHbIM KapkacamM WIH HMeJIH COOT-
BETCTBYIOLIYIO aHKEPOBKY.

JomycicaeTcss H3roToBJieHHe MaHeledl Ge3 MOHTax-
HHIX NeTeNb NPH YCHOBHM HX HOABEMa H MOHTaXa
3aXBaTHLIMH YCTPOHCTBaMH.

7.72.octaBKy naHenel NoTpeGUTEN0 MPOU3BOAAT
no JOCTIKEHHH PacTBOPOM, NPHMEHAEMbIM JIA HX
M3TOTOBJIEHMA, OTHYCKHON MPOYHOCTH He MeHee 5 MITa
(50 xrcfcm?).

7.73. ina xauecCTBEHHOrO 3aMojIHEHHA HIBOB, NMOBbI-
1MAOLIEro CHelieHHe KMPNHYa C paCTBOPOM, PEKOMEH-
nyercs NpHMeHATh BUGPHPOBaHHe WIH APYTHE CnocoGbl
YIDIOTHEHMA pacTBopa (HanmpuMep, HHbEKIMIO) , oGecne-
YHBAIONIHE MOHOJIMTHOCTh H NOBHILAIONHE IPOYHOCTH
KHPOMYHO#R KJIafKH.

Ilpu 3anoyHeHMM PacTBOPOM HIBOB MeXOy MyCTO-
TENBIMY KHPIMYAMH WIH KaMHAMH Clie[lyeT NTPMHHMATh
Mephbl, NPENATCTBYIOHE MPOHHKHOBEHHIO PacTBOpP2 B
mycrotsl. MarotoBnemme  naHeneii M3 IMyCTOTeNbIX
KepaMHYECKHX KaMHell pPeKOMEHAYeTCA MPOU3BOAMTD
B BEPTHKATBHOM IOJIOXKECHHH.

7.74. BHemnmii BMH, KauYeCTBO OTAEIKH INOBEPX-
HOCTE, OTKJIOHEHNE Pa3MEpPOB H APYTHE NapaMeTphI
IOIDKHBI COOTBETCTBOBATh TpeOOBaHUAM
T'OCT 24594-81.

7.75. Ilanen H3 KUpNMYa M KepaMHYECKMX KaMHei
TOJDKHbI HMETh KOHCTPYKTHBHYIO WIH PacieTHYI0 apMa-
TYPY B BHIE CBapHBIX CeTOK (IDIOCKHX KapKacCOB)
MWIH ORHMHOYHBIX CTepXKHei, cM. 1. [ 6.25] .

MuHMManbHBIE MPOLEHT apMHPOBaHMs PpacYETHOMR
apMarypo#i oJDKeH Gbith He meHnee 0,1 (no 0,05% y
K@KJIOMH NOBEPXHOCTH IaHENH) .

Paccrosnme MeXy HOHEPESHbIME CTEPXKHAEMH. apMa-
TYPHBIX KapKacOB, YCTAHABJIABAEMbIX KOHCTPYKTHBHO,
BoxHO ObiTe He Ganee S00-mMM u He Gonee 80d, rme
d — pamMeTp ONEPe HOro CTEPXKHA.

7.76. ApMatypubié KapKachl CHellyeT YCTaHaBITH-
BaTh ‘B CKBO3HBIX DACTBOpHBIX cliosx (pebpax) no
NEepHMETPY NaHeNH, HO KOHTYpy- MPOEMOB, a Taloke
B TODH3OHTAUIBHBIX M BEPTHKAIBHBIX YLIHPEHHbIX
PacTBOpHBIX LIBaX KJIaiKM C LIArOM, He MpeBbILIalo-
umM 1600 mm.

7.77. JnameTp apMaTyphl CeTOK H pPAaCTAHYTOM
NPOAOJNBHON apMaTypbl NOJDKeH- GbITh He MeHee 3 MM,
CXKaTo# HPOROJIbHOM apMaTyphl — He MeHee 6 MM.

7.78. Tomuuna CKBO3HBIX pacTBOpHBIX peGep (pac-
HIMPEHHBIX PacTBOPHBIX IUBOB), IPeAHA3HAYEHHBIX
IS YCTAaHOBKM apMaTypbl B NaHENAX HapyXHbBIX CTEH
(c 3¢pdexTHBHBIM yTemnHTeNIEM) HNOIDKHA 6BITh He Go-
nee 30 mm. Tommmua pacTBOopHbIx pebGep B maHeNsXx
BHYTPEHHHX CTeH (IIeperopofoOK) YCTaHaBJIHBaeTCHA
MCXOZIA H3 KOHCTPYKTHBHBIX TpeOOBaHMiA.
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7.79. 3awmTHBIA - cTIO# pacTBOpa WIS apMaTypHl,
YCTaHAaBIIMBAaeMOH MO pacueTy, HOJDKeH obecneunBarh
COBMECTHYI0 paGoTy apMaTyphi H MaTepHaia KOHCTPYK-
THBHBIX CJIO€B TIAHEJIM Ha BCeX CTafMAX paboThl KOH-
CTPYKUHMH, 3 TAaKKe 3alUHTy apMaTyphl OT BHEIIHMX
atMocepHbIX, TEMIIEPaTyPHBIX M TOMY NONOGHBIX
BO3/CACTBHA.

7.80. Ins apmarypbl, yCTaHAaBIIMBaeMOH MO pacye-
TY, TONIMHA 3aNHTHOrO CIOA PacTBOpa, BHGpHpOBaH-
HOr0 MJIM YIUIOTHEHHOTO APYTHM CHOCOGOM, JOIDKHA
COCTaBJIATh HE MeHee OMaMeTpa CTepXHA H He MeHee,
MM:
10 — B OXHOCIOMHBIX NaHENAX WIH OTAENBHBIX KOH-
CTPYKTHBHBIX CJIOAX TONLMHOHK 0 100 MM BKUTION;

15 — B nmanensx wm cnosix TonumHoi 6onee 100 Mm.

7.81. TomuMHa 3aHMTHOTO CNOA BHOGPHUPOBAHHOIO
(YIWIOTHEHHOr0) pacTBOpa UIA IIONEPEYHOM, pachpe-
[EJUTENIBHOR M KOHCTPYKTHBHOH apMaTtypbl HOMDKHA
TIPMHUMATLCA HEe MeHee UaMeTpa YKa3aHHOM apMaTyphbl
H He MeHee 5 MM.

7.82. TonumAa 3aMTHOTO CIOA PacTBOpPa, He MOA-
BEPraioierocs YIwioTHEHHIO NPH M3TOTOBJIEHHH NaHeNH
(pyvHas KilafKa B BEpTHMKaJIbHOM NOJIOXKEHHH) , HOJDK-
Ha GbiTh He MeHee 10 MMm.

7.83. Kupmunnie maHeny pacCYMTHIBAIOT Ha BO3IAEH-
CTBHE PacueTHLIX Harpy3ok (B CTafMH 3KCIUTYaTallMH) ,
a TalOke Ha COYETaHHEe HOPMATHBHOH BETPOBOH H pac-
YeTHBIX BEJIMYHH APYTHX Harpy3oK (CTafus CTPOHTENb-
cTBa) . Kpome Toro, KHpIMYHBIE MAaHENH B NeperopoaKH
PAacCUMTBIBAIOT Ha BO3MEHCTBHE HArpy30K, BO3HHKAI0-
OMX IOpPH MX M3rOTOBJICHHM, MOABEME M MOHTaXe. Be-
JIMYMHBI 3THX Harpy3oK npuHAMaorcs mo o. [6.2].
Ileperoponxu B CTagMH 3KCIUTYaTalHH PacCUMTHIBA-
I0TCI Ha BeTPOBYI0 Harpy3ky, paBHyio 0,4w,, rme
Wo — HOPMAaTHBHbIH CKOPOCTHOM Hamop Berpa, NpH-
Humaemsii mo CHulI 2.01.07-85.

MNpumep 13. 3anpoexTHPOBaTh CaMOHECYINYI0 BHG-
POKHpIHYHYI0 NeperopoaKy (xupmua mapku 100, pact-
BOp MapkH 75) OQHOITRKHOIO NPOMBILUIEHHOTO 37a-
HHA BeicoTol 12 M B Mockse. Ileperopogxa MoHTH-
pyercs Hu3 BHODOKHPIMUHBIX IIaHENed 3aBOOCKOrO
HM3TOTOBJICHHS [UTHHOM 6 M, BbICOTOH 1,2 M, TONLUMHOM
8 cm.

PacuetHoe comporuenenue Ry onpemenseM 1o
1abn. [3] n. [3.2]: Ry = 2,6 MIIa.

TopusonTaibHaA (BeTpoBasd) Harpyska Ha fepero-
ponky B coorBerctBHM co CHuII 2.01.07-85 paBHa
04wy, THe Wo — CKOPOCTHOH Hamop BeTpa B paiioHe
crpourennctBa (I BerpoBoit) pasen 0,27 xIla. Pacwer-
Hasfl TOPH3OHTaJIbHaf HAarpyska weg = 04 - 0,27 =
= 0,108 xIla. PacuerHas NOroHHas Harpyska w =
=0,108 - 1,2 =0,13 xH/m.

PaccunteiBaeM ORHY M3 MAHENEH, H3 KOTOPBIX CMOH-
THpPOBAHA MeperopoAka. 32 pacueTHyl0 CXemy NPHHH-
MaeM ofHonporneTHyio 6anky, OpH 3ToM lgg; = 5,8 M.

_whag _ 013-58°

R 8
Honbop ceueHus apMaTyphl HPOBOAHMM IIO YKa3aHH-

am 1. 3.15 CHull 2.03.01-84 xax puia npsMoOyTONsHO-

roceueHua b = 120 ecm, h = 8 cm, by = 6,5 CM ¢ ou-
HOUHOM apMaTypoil.

M = 0,5 kH/m.
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Ha ocHopawmu mn. 7.75 ucxonsa M3 MHHMMAIBHOTO
npoueHTa apmupoBanus (He menee 0,1 %) onpene-
JIAEM:

_0,14b 0,1-120-8
100 100

H3 n. [6.25] cnemyer, uro miomagy KOHCTPYKTHB-
HO#t apmartypsl Homkua Gpitb He MmeHee A;<0,25 x
x 1,2=0,3 c™m?.

Ina apmEpoBaHHA faHeNM HeoOXomMMO He MeHee
HBYX K3pPKacoB, T. €. YeThIPeX CTepxHeH.

B coorsercreuu ¢ n. [ 2.6] mpuHMMaeM s apMH-
PpoOBaHHA HaHelne# cranmp Kiacca A-l. PacwerHoe compo-
THBNIEHMe R; onpegenseM mo n.2.27 u T1abn. 22
CHull 2.03.01-84; R; = 210 MIla., MunumanbHbli
OuaMeTp apMaTyphl paBeH 6 MM. 4; = 406 =
= 1,13 cm®. U3 ycnosms (34) CHull 2.03.01-84
OlpefiensAieM BBICOTY C)KATOH 30HBI:

Ry As=Ryeq b x;
.= RgA;  210-1,13
Ryeq b 2,6-120

a u3 ycnoBua (33) toro xe CHuII onpenensiem Hecy-
1ity1o cocoGHOCTh CeueHu:

M=R,cqbx(o—0,5x)=26-120-0,76-6,12 =
= 1,4 kH-Mm > 0,5 xH'Mm

A = 096 cm?.

= 0,76 cM,

OnpegesnsaeM npefeNibHYI0 BRICOTY NEPEropofKH Mpu
YCNIOBMH ONMpaHHsA HIDKHeH MaHenu Ha ¢GyHmaMeRT Ko-
JIOHHBI; JUIMHA OTIOPHOMH IIOMAAKH 2panna 14 cm. no-
wians ceueHua A, = 14 - 8 = 112 em*.

ConporupiieHHe CMATHA ompeieNAeTC 1o $popmyne

A
[18] n.[4.14] R, = &R, rpe ¢ = =
{4
A — pacueTHas IWIOWAKb CMATHA.

Ha ocopamum 1. [4.166] 4 = (14 + 8)8 =
= 176 cM?; £ = 1,15; R, = 1,15-2,6 = 3,0 MIla.

Hecymas croco6Hocts N, OOHOro ONOPHOro cede-
HHA paBHa

Nyc=R,A=3,0.176 = 53 xH; nanem — 106 xH.

Bec manerm G, xH, ¢ xo3dpduipeHTOM neperpysku
n=11papeaG=1lbhyn=60-12-0,08-18000x
x1,1-1073 =114,

OnopHoe ceueHHe HIKHeH maHenmM, Ha KQIOpym 4e-
pe3 NPOKJAAKH OMMPAlOTCA BhILeNeXalue HaHelH,
MOXeT BOCIPHHATH HAarpy3ky ot 106/11,4 = 9,3 nane-
neit (oxpyrnaem no 9). CnemopareymHo, NpefieBHAA
BBLICOTA NIeperopofKy pasua 9 - 1,2 = 10,8 M.

IMTaneym Ha Beicote 10,8 M OT HH3a mNeperopoAxu
clellyeT YCTaHABIIMBATh HA MOHTaXKHbIE CTOJIMKH, NPH-
BapHBaeMBle¢ K 3aKJIafHBIM [ETANAM KOJNOHHBL YHCHO
NaHeneil, yCTaHABJIMBAGMBIX Ha OFMMH MOHT2XHBIH CTO-
JIMK, He0GXOMUMO pacCIMTaTh.

Onpefensem apMaTypy BEPTHKAIBHBIX KapKacoB.
Koncrpyxrasnas apmarypa A = 0,25 -6,0 = 1,5 cM?;
apmupoBaiHe CuMMeTpH'uHoe. [IpunmMaeM apmarypy
knacca Bp-1, amamerpom 5 Mm.

Kapxacbi Heo6X0gHMO yCTaHAaBJHMBaTh IO TOPUAM,
Y MOHT)XHBIX IeTeJb H Ba MEXJLy NeTyiaMH, CobinoRasn
TpeOoBanus I 4.14, T. e. 6 KapKacoB.



Ag = 2,84 cM*; R; = 340 MITa. Ycunme, BOCTIPHHN-
MaeMoe BEPTHKaIBHOH apmarypoii, pasHo N, =
=A;R; =284 -340 = 96,6 xH.

TIpHHATOr0 KOJMYeCTBa apMaTyphl HOCTAaTOMHO JIA
BOCNIPHATHA MacChl MaHend ¢ Ko3pduimpeHToM auHa-
MHTHOCTH NP4 MoHTaxe k; = 1,5.

KOMBHHHPOBAHHBIE KOHCTPYKHHMH CTEH
H3 KAMHEH PYYHOR KIIAAKH
H CBOPHBIX JJIEMEHTOB

7.84. IloBbinieHHe MPON3BOAUTEIBHOCTH TPYNa H CO-
KpallleHHe CPOKOB CTPOMTENIbCTBA ABIAIOTCA BAXKHEH-
LMMH 338aYaMH, ONTHMAJIbHOE pellleHHe KOTOPhIX MO-
xeT GBITh BHINOJTHEHO MyTEM MHIYCTPHANM3aIHMH CTPOH-
tenscrBa. OQHAKO OpPraHM3amMA BHIMYCKA CTPOMTENb-
HOii IPOMBILITCHHOCTBI0 COOPHBIX 3nemeHTOB (610KOB
H TaHenell) X3 KHMpIMYA CBA3aHA C HEKOTOPHIMH TPYA-
HOCTAMH M TpebyeT 3HaUHTENBLHOro BPEMEHH 1 CPENICTB.

7.85. KOHCTPYKTHBHOE pellleHHe KOMOGUHHPOBAHHBIX
CTeH COCTOHT B TOM, UTO MEXMYyOKOHHbIE MPOCTEHKH
MOHTHPYIOTCA M3 JlerkoOeTOoHHbIX O610KOB, M3roTOB-
JIAEMBIX B 3aBOJCKHX YC/IOBHAX WIH HAa NOJMIOHEX.
CujiolHbIe y4aCTKH Hapy»XHBIX CTeH Ge3 mpoeMoB
BHYTPEHHHE CTEHBI Ha BBICOTY OKOHHBIX NPOCTEHKOB
TaK>Ke MOHTHDPYIOTCA 3 GJIOKOB.

7.86. Ceepx 6GnokoB IO BCeMy MepHMETDY Hapyx-
HEIX U BHYTPEHHUX CTEH 3[1aHMA BbINONMHACTCA KHPNWY-
HBIA TOAC CIUIOLIHOH KJIAJKM, KOTOpasA ABJAEICA Hau-
Gonee mpocroil (NOroHHOM) MO CPaBHEHMIO ¢ KIAZKOH
npocreHkoB. IIpumeHeHHe KOMOMHMPOBAHHMBIX CTEH
H03BOJIAEeT YMEHBLIMTh 00INYyI0 TPYA0EMKOCTb IPH BO3-
BefieHNM 30aHuA Ha 25 %, COKPaTHTh CPOKH CTPOMTESIb-
CTBa M He TpeGyeT NONONHMTE/LHBIX 3aTPaT Ha OCBOe-
HHe.

7.87. KombuHupoBaHHblE KOHCTPYKLHMHM CTeH JoO-
IYCKAIOTCA JUIA 3[3aHHMii BBICOTOH Ao 12 sTaxed.

7.88. Mapkn kupnuua, pacrBopa H O61okoB Ha3Haua-
I0TCA KaK [ oObIYHBIX CTEH COIJIACHO PeKOMEHIaLy-
#AM Hacroswero ITocobus.

7.89. llna obecnedeHnA cOBMECTHOH paboThl CTEH
HOJDKHBI GBITH MIPefyCMOTPEHBI KOHCTPYKTHBHbIE MEPO-
NpPUATHA, IPKBeeHNble B m1, 7.21 1 7.119,

7.90. IIpy NpOoeKTHPOBAHHY W CTPOHTENLCTBE 3MaHHI
€ HapyXHBIMH CTEHaMH KOMOHHWPOBAHHOH KOHCTPYK-
mMH cnenyer obecneuMBaTe NPHOAHWE ITHM 3AaHUAM
apXHTEKTYPHO#H BBIPa3HTENBHOCTH.

CTEHBbl M3 KPYMHLIX BJIOKOB

7.91. IIpu NpOeKTHPOBAHHM CTEH M3 KPyMHBIX G0-
KOB CledyeT YUMTbIBATb YKa3aHWsA, NMPHBENEHHbE B
mn. [ 6.28 u 6.29] .

7.92. B 3aBHCHMOCTH OT MaTepHaJBHO-TEXHHIECK Ol
6a3pl ¥ Ha3HaYeHHA 30aHWil TNPHMEHIOTCA CTEHbI M3
KPynHbIX 6J10KOB, M3rOTOBJICHHBIX M3 LEMEHTHBIX H
CHMJIMKATHBIX T/DKENBIX M JIETKUX GETOHOB, H3 AYEHUCTBIX
GeToHOB, M3 NMPHPOOHOro KaMHA (M3BECTHAKA, H3BECT-
HAKa-paKylIeuHnKa, lecuanuka, Tyda). pumensiorca
GeroHHbIe GIOKM CIUIOLIHBIE, C TEXHONOIMUECKHUMH IIyC-
TOTaMH H IIyCTOTeNbIe.

Kpynuele Gnoxu peKoMeHOYyeTcs H3TOTOBJIATH U3
KJIafAKH, BBINONHEHHOH B 3aBOJCKHX YCIOBMAX WM Ha
NMOJNMIrOHaX, M3 KUPMNHYA, KePAMHUECKMX KaMHel M

NMPHPOOHLIX KaMHed, KOorja HM3-3a TPEIHHOBATOCTH
YJIH Majioi IPOYHOCTH rOpHOM MOPOAB! M3 Hee He MOT'YT
65ITh BOIMWICHE! GJIOKH KPYTHBIX Pa3MEpOB.

7.93. o TeXHUKO-9KOHOMHUECKHM 1I0KA3aTENAM Lie-
11ecoo6pa3sHo NPUMEHATH CTCHbI H3 GETOHHBIX HITH KHp-
TMHYHbIX naHenei. [lpuMenenye creH w3 xpymHbIX GeToH-
HBIX GroKoB Henecoo6pasHo TONPKO MpH HAHMHM Cy-
LeCTByIomeii MPOH3BOACTBEHHOI 6a3bl.

7.94. Crens! KpyNMHOGNMOUHBIX 30aHMil ClIeMyeT Npo-
€KTHPOBATb C YUETOM:

MaKCHMATIBHOTO COKpAllleHHsl THIIoOpasMepoB Gio-
KOB H MHAMBHMAYaJIbHBIX (He HOMEHKJIATYDHbIX) 6Ji0-
KOB;

COOTBEICTBHA GNOKOB MO Macce W pasmMepaMm, Tex-
HOJIOTMH HX H3TOTOBJICHHMA, rPy30NMONBEeMHOCTH M Ta-
GapuTaM TPaHCIOPTHBIX NpHCHOCOG/IeHHid, a TakxXKe yc-
JIOBMAM MEPEBO3KH H MOHTaXa G110KOB;

Gonee MONHOTO MCNONB3OBAHHA TPY30MOABEMHOCTH
KPaHOB NPH MOHTaXe COOPHBIX 37IEMEHTOB 3aHUH;

NMPUMEHEHHs THHOBBIX COOPHBIX Xese306eToHHBIX
KOHCTPYKIMii M fAetaineit (dyHOameHTOB, NaHenei H
IUIHT MEePeKPBITHI, JIECTHUUHBIX IUIOIIAKOK H MapLIeH,
KPYIHONAHENbHBIX MEPErOpPOfOK M T. IL.) .

INpumMeuaHue IIpH Ha3HaUeHAH THIOB CTeH M3 Kpym-
HEIX 670K0B Creflyer TarkKe pyKOBOACTBOBATECA TEXHHKO-IKO-
HOMHYECKHMH COOGPaOKEeHHAMH C YyUETOM YCIIOBHif MaTepHanb-
HO-TEXHHYECKOT0 06eceucHHs CTPOUTENECTBRA.

7.95.IIpy NpOEKTHPOBAaHMM CTEH ClElyeT NpHMe-
HATH GI0KH, MpeNyCMOTpPeHHbIe NeHCTBYIOIHMH aib6o-
MaMH THNOBBIX KOHCTPYKIMii, JeTalieil H H3fenu s
KWIBIX, TPOKAAHCKHX M NPOH3BONACTBEHHBIX 3[IaHHIA,
yrBepaaenusMu I'occrpoem CCCP.

7.96. TomumHb! CTeH U3 KPyNHBIX 6IOKOB MPHHHMa-
wTca papubimu 20, 30, 40, 50 n 60 cm. Ecim no3sons-
0T MECTHbIE KJIAMaTHYCCKHE YCNIOBHA, Lenecoobpasno
[0 IKOHOMHUECKHM CO00paXkeHHAM IIPHMEHATD TOMIIH-
HbI CTEH ¢ rpafianmeii uepes 5 cm.

7.97. dna cokpauleHUs THROPa3MepOB KPYMHbLIX
6NIOKOB  00BbeMHO-IVITAHMPOBOUHBIE PpelleHUs 3aHui
nomkHE! 6bITh HauGonee npocTsiMu No popMme.

7.98. Paspe3ka mojisA CTeHbl Ha OTAENbHBIE GIIOKH
MPOU3BOUTCA B COOTBETCTBHH € BBICOTOH 3TaXeH, pa3-
MEpaMH OKOHHBIX NMPOEMOB H HMEIOHIMMHCA Ha CTPOH-
TEeNbCTBE NOMBEMHBIMH MEXaHH3MaMH.

B mpakTHKe CTPOMTE/IbCTBA NMPHMEHAOTCA Crefyio-
IIME CHCTEMBI Pa3pe3KH KPYNHOOGJIOUHBIX CTEH: ABYX-
pAnHasg, RByx6GnouHas, TpexpAOHasA, YEeTHIPEXPANHAA
H MHOTOpPSIHasA.

JByxpsanHaa paspeska nons cren (uepr. 39) sBna-
€TCA OCHOBHBIM peLICHHMEM Hapy>XHOW HecylleH CTEeHb!
M3 KpynHBIX nerkoGeronHHbix 6Gnoxos. IByxGrnouHas
(neHrouan) paspeska (uepr. 40) mpuMeHseTcs IpU
CaMOHECYHIHX M HeHeCyluuX (HaBECHBIX) Hapy>KHBIX
CTeHax.

TpexpsnHas ¥ ueThipexpaAnHasd paspe3ka (CMm.
uepr. 39, NyHKTHP) NPUMEHAETCSA B HECYLIMX M CaMoO-
HECYIIMX HAapy>XHbIX H BHYTPEHHMX CTEHaX H3 CHJIHKar-
HBIX OJI0KOB, OJIOKOB M3 KHpHHYa M IPHPOOHOIO
KaMHA.

IIns BHYTpPeHHMX CTeH NPHMEHACTCH TAaKXe OFHO-
pANHag paspesKa.

7.99. Crennl M3 KpynHbIX GJI0KOB IPH JBYXPARHOM,
TPeXpANHOH H MHOTOPAAHOI pa3pe3Ke BHINOIHAIOTCH
C NEepeBA3KOH BEPTHKANBHBIX HIBOB MeXay 6loxamu
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Yepr. 39. Oparment Qacaguol creHpt H3 KHpHMH4HBIX GnoKoB
TpH ABYXPAAHOHR paspeake

1 - npocTeHouHRI GioK; 2 — mopoKoHHB Grok; 3 — mepe-
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Yepr. 40. ®parmenr Qacagmoil cressl M3 KHpnuwmbix Groxos
npa AByXxGnowmoii (meurounoi) paspesxe
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B KaXHOM 3TaXe MEPEMbIYCUHBIME WM NOACHEIMH ap-
MHPOBaHHBIMH Gnokamu (cM. depr. 39). ITHMH Xe
GyI0KaMH OCYLLIECTBIIAACTCA NEpeBA3Ka YTJIOB 3[aHHA.

7.100. IlepeMbiueutbie K MOACHbIE GIOKH KpemATCA
Mexqy coBoil CTasIbHBIMH CBA3ZMH, CBAPEHHBIMH C 33-
KNafgHbIMH fleTanaMu Onoxoe (vepr. 41). HMoscubie
H NepeMbIedHble G0KH AOIDKHBE YKJabIBaTbCH, KaK
1IpaBHJIO, MO HapYXHBIM M BHYTPEHHHM CreHaMm, oOpa-
3ys CIUIOIIHBIE IO3TaXKHble Mofca, oGecrevuBaloIIMe
CBAA3b BHYTPEHHHX M Hapy>XHBIX CTE€H H MX COBMECTHYIO
pabory.

Yepr. 41. Craix nepembitednsix (noscasix) Gnoxos
1 — cBapHo#t wioB; 2 — pacrBop; 3 — pacliMBKa pPacTBOpOM;
4 - 3axyagHble OeTAUIH K CBA3M; 5 — NepeMblueyHhle (mosic-
Hble) Gnoku

7.101. Ilpu omHopaAnHO# Wik ABYXGII09HON JIEHTOY-
HOil paspesKe XenarenbHa yKnaKa MOACHBIX Gi1oKoB
Mo BHYTPEHHHM CTEHAM C 3afieficoil KOHHoB (TopuoB)
B Hapyxmbix creHax. Ecym 310 HeBO3MOXHO, TO CBA3b
MEX/y CTeHaMH HOJDKHA OCYIIECTBIATHCA >KECTKHMH
*Kene3oGeTOHHBIMH IUMTOHKAMH HJIM CBapKoil HMero-
Hxca B 6710Kax 3aKNaAHbIX feTaNneH.

7.102. Bce cranpHble M 3aKiafiHble [ETaiM H CBA3H
HODKHB! OBITH 3alMIeHB! OT KOPPO3HH K YTOIUICHBI
B 670K, 9T06B! He MPENATCTBOBaTH PaBHOMEPHOMY 00-
ATHIO PaCTBOPHOrO LIB3 BepXHUX OIIOKOB H He CO3ia-
BaTh KOHUEHTPAIMIO YCHJIKA B MECTaX PacHOJIOXCHHSA
cBA3ei.

7.103. Kpymusie 6nokM H3 NPHPOJHOTrO KaMHiA
(MUIBHbIX H3BECTHAKOB, TY(OB) HMEWT, KaK IpapH-
10, pa3Mepsl, COOTBETCTBYIOIIHE TPEXPARHON H MHOTO-
PpAOHOH pa3pesKke, 4To 0OYCHOBIIEHO TEXHONOTHEH HX
H3roTOBNEHHA (PaCIHIIOBKOI) .

7.104. Crennt 43 GIOKOB HPHPOBHOrO KaMHA BhI-
NOJHAIOTCA C NepeBA3KOH ONOKOB B YTNaX H CIuioul-
HBIX Y4aCTKaX CTeH Ha riiyOuHy He MeHee 1/4 BbicoTHI
Gnoxa u He Meree 20 cMm.

7.105. Tepembracunbie W NOACHBIE GIOKH BBUIONHA-
10T Kee300eTOHHBIMA MM Ke KOMIDIEKCHO# . KORCT-
PYKIMM, COCTOAmEH H3 XKeNne306eToHHOro HOMKOHA HiTH
nepeMbiikH [-06pasHoit dopmbl, Ha KoTOpYIO YKIIaabl-
BalOTCA G/IOKH.

7.106. Ectt nymThl NEPEKpHITHH He OMHPAoTCA Ha
BHYTPeHHHE CTeHBI, TO JUIA NpHAaHNA creHaM Gobieit
KECTKOCTH H MOHOJTHTHOCTH BePTHKAILHbIE IIBBI MeX-
ny GnokamMH BHYTPEHHMX CTEH He JOJDKHBI COBIIafaTh
MO 3TOKaM HIM JUIA NIEPEeBA3KHA HIBOB JXOIDKHLI IPHMe-
HATHCA MOACHEIC OJIOKH MM cHemmanbHbIe HKesie3ole-
TOHHbIE IMIOHKH. BJIOKH KpemATca APYr ¢ APYroM mo-
CpeCTBOM CBapKH 3aKNaHbIX JeTasieH.



7.107. BeprukanesHbie CTHIKH HO BBICOTE CHERyeT
TIIATENbHO 32aMOJHATE OETOHOM MM PacTBOPOM MU TO-
ro, yro0n1 u36GexaTs NpogyBaHUA LIBOB H NPOHHKHOBe-
HMA BJIATH B NOMELIEHHE; B HEoOGXOMHMBIX Ciydasx
LIBBI JOJDKHBI OBITH YTEIUIEHBI.

7.108. IloBepxHOCTh Ma30B B CTEHOBBIX GloKax pe-
KOMEHAYeTICA HENarb C MEJIKUM pUQIICHHEM A JIyY-
1Iero cuenneHus ¢ Gioxkom YKNaapIBaéMOro B Na3sl
6GeToHa 3amoNHEHMsI HJIM pacTBopa; Oornee HalexHoe
3aM0/THEHHEC BEPTHKANBHBIX CTBIKOB MOXET OBITH ocy-
IECTBJIEHO ¢ TIOMOILLBI0 BHOpHpOBaHHA.

7.109.Ilpu crenax TomumuHo# MeHee 50 cM pexo-
MEHJIyeTCA BBINONHATh BEPTHKAJIbHBIE CTBIKH COTJIACHO
uepT. 42.

7.110. BeprukarnbHble BB C BHYTPEHHEH CTOPOHBI
TINATESIHO NMPOKOHOMAUMBAOTCA XI'YTaMH U3 MPOCMo-
JICHHOW NaKJM, 3aTeM 3aKPhIBAIOTCA HOBYMSA CIOAMH
pyOepouna M yTemnAIOTICA NMAKETOM H3 TEIUIOM3OJALM-
OHHOTO MarepHana (GHTYMHHM3HPOBAHHbI BOIIOK,
IUTATHI U3 MMHEPANbHOH Barbl M JPyTHe MaTepHaJIbl,
o6epHyTbie TONEM) .

OcranpHoe NMPOCTPAHCTBO 3aMONHAETCA JIETKHM Ge-
TOHOM C COHcp)KaHHeM leMeHTa He MeHee 250 kr Ha
1 m® Berona.

7.111. llepexpHITHA yKIIAABIBAIOT HA CTEHBI HA pacT-
BOP, MapKa KOTOPOro YCTaHaBJIMBAeTCA MPOEKTOM, HO
noskHa 6biTh He Hipke 50; GnokHM BbileNneXKalero ps-
[a TaKKe yKJIabIBaloT Ha pactBop. lIBb Mexnay 1mmra-
MH HJIM HaCTHJIaMH [IEPeKpBITHIA, 2 TAKXKe HIBHI B MeC-
Tax NPUMBIKAHUA NEPEKPHITHA K MONEpevHbIM Kanwu-
TAJIBHBIM CTEHAM JOJDKHBI OBITH TILLATENIBHO 3aMOHOJIH-
YeHBI LEMEHTHbIM PacTBOPOM WWIH GeTOHOM MapKu He
Hiwke 50.

7.112, IlpocTpaHCTBO MeXAY TOPLUAMM IUJIMT MM Ha-
CTIWJIOB Ha CpefiHeil MPOMONBHOMN CTeHe WM Ha ronepey-
HBIX CTeHaX clefyeT 3amojiHATh GeTOHOM MapKH He HH-
ke MapkH Gerona G10K0B IpH OIHOM YpOBHe Bepxa 3a-
HOENKH ¥ BepXa IJIMT IEPeKPhITHI.

a)
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7.113. Topus! MyCTOTHBIX HaCTHIIOB NEPEKPHITHH Ha
onopax Heobxogumo 3agenbiBars 6eToHOoM. Crocob 3a-
IeNKH TOPLIOB MHOTOMYCTOTHBIX HACTHIIOB Ha ONOpax
YCTaHaBIMBaeTCA MPOEKTOM B 3aBHCHMOCTH oT Tpebo-
BaHMii NPOYHOCTH, 3BYKOH3ONALMH M TeIUIOTEXHHYec-
KuX ycnoBHil. Kak npasuno, Topupl NycTOTHBIX HAaCTH-
JIOB MOJDKHBI ObITh 3amesiaHb! GeTOHOM Ha 3aBoOfie MpH
HSTOTOBJICHHH HacTuna ([0 MPOMNapKH) .

7.114. AHxepsl, CBA3BIBAIOIIME IUIMTHI NEPEKPHITHI
(NMpOroHkBI) CO CTEHAMH, Pa3MEIATCA B FOPU3OHTAIb-
HBIX HIBaX CTE€H WIM KPENATCA C MOMOIIBI0 CBapKH K
3aKJIagHbIM peransM GnoxoB. KoHIBI 3neMeHTOB me-
PEKPBITHI, YKIIa[bIBaeMbIX Ha NPOroHaX WIH Ha BHYT-
PEHHMX CTEHaX, CJedyeT COENHHATb MeXHOy coboit
CTJIBHBIMH CBA3AMH.

7.115. A ropu3oHIaNbHBIX HIBOB, CTEH KPYIHO-
GIouHBIX 30aHHI JOKEH MPUMEHATHCA PaCTBOP MapKH
He HIKE 25, a IJi1 BEPTHKAILHBIX CTBIKOB HapyXHbIX
CTeH, /U171 NOBBILIEHUSA HX BOJAOHENPOHHIAEMOCTH — He
Hiwke 100. TonumHa ropH30HTaNIbHBIX LIBOB JOJDKHA
6b1TH He Gonee 20 MMm.

CratuueckHii pacueT KPyNnHOOGIOUHBIX 30aHHHA IPOH3-
BOOHKTCA MO yKa3aHuAM mi. 7.6—7.25.

7.116. Pacuer xpymHOGNOUHBIX CTEH Ha OCEBOE M
BHEHECHTPEHHOE CXaTHe, H3THG, Kocoe BHELEHTPEHHOE
CXaTHe H MECTHOE C)KaTHe MPOU3BORHICA B COOTBETCT-
BMH C YKa3aHMAMH pa3fl. [4] npH pacueTHRIX Xapakre-
PHCTHKAX KpPYHHOGJIOUHBIX KNagOK, NPHUBENEHHBIX B
pasg. [3].

7.117.Pacuer TroOpM3OHTaNbHbIX IATHOPMEHHbIX
CTBIKOB (Y3710B ONMpaHHsA IUTMT NEPEKPHITHI HA CTEHBI
H3 KpYMHBIX GJIOKOB) B CT€HaX M3 KPyNHBIX GNOKOB
OMHOPAAHOH pa3pe3KH Npou3BopHTcA Mo (opmyram,
NPHHATBIM [JIsA Pacuyeéra CTBIKOB KPYMHOMAHEJIbHBIX
CTeH.

7.118. CeoGonusie ngedopmamuu, onpenesseMbie
NpY TPOEKTHPOBAHHH COEAMHEHMH INPHMBIKAIOILINX
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Yept. 42. CxeMa 3aeNKH BEPTHKATBHBIX CTHIKOB Mexay Groxamu
@ — OpOCTEHOYHBIMM Ha IJIYXHX YYaCTKaxX CTeH; O — HOpOCTeHOYHbIMHM H NOJOKOHHEIMH; @ — MPOCTEHOYHEIM H 6IOKOM BHYTpeHHeH
CTeHbl; 2 — BHYTpeHHHX CTeH; ! — mBa cinos pyGepouga; 2 — yTemmmTenb, oGepHyThiit Tonem; 3 — nerkuit 6eToH; 4 — NONOKOHHBLILR
6N0K; 5 — NPOCTeHOUHEL GNOK; 6 — pacTBOp; 7 — GIIOK HAapyXHO#H CTeHBI; 8 — GIOK BHYTpeHHel CTeHBI; 9 — 3ayeKaHKa PaCTBOPOM
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HAPYT K ApYTY CTeH BhMuCHAoTCA no 1. 7.19. IIpu stom
3HAYCHHUA () ONpEAenAnTCsa no popmyie

a
ay = T ) (96)
roe a—-nom. [3.21];

v —mnon. [3.23].

7.119. Pacuer HImoHOK WM NOACHBIX 6JI0KOB, COCMH-
HSAIMKX MPHMBIKAOIHE APYT K APYTY CTEHbI, HODKEH
TPOU3BOAMTECA HA CyMMAapHOE YCHJIME, BBI3BaHHOE He-
PaBHOMEpHO# 3arpy3Koit H pa3Hoi AepopMaTHBHOCTHIO
CTeH, REACTBHEM BETpa M TeMIIePaTypPHO-BJIAXXHOCTHBI-
MH BO3CHCTBHAMH.

7.120. Ilpn pacyeTe Ha YCHIHsS OT BETPOBO# Harpys-
KH, ACHCTBYIOIHE B IUIOCKOCTH CT€H, OJDKHbI YUHTBI-
BaThCA YKa3aHMA O pacyere MepeMeIueK Hajl MpoeMamMH
Ha CKanbIBaHHe M M3ru6, npuseneHnbie B 1. [ 6.15], ec-
JIM IPOYHOCTb HONEPEUHbIX CTeH ¢ MpoeMaMu obecneun-
BA€TCA TONBKO C YUETOM XECTKOCTH HEepeMbIYeK.

7.121. Topu3oHTabHBIE HIBBI [OJDKHBI OBITH BBINOJ-
HEHbl C pa3paBHMBaHMEM PpacTBOpa MOM peiiky. Biok
CTiedyeT YCTAaHABJMBAaTh Ha INoAKNaAKkH (MadKH), No-
BEPXHOCTh KOTOPBIX HOJDKHa GbITh Ha 3—4 MM HIKe
BEpXHEro YpOBHA PacTBOpa, ¢ TeM YT0OObI 0BechewMTH
obxarne pactBopa M obpasoBaHue Gonee mioTHOrO
usa. Ilogknanky 0o/DKHBL YA2NATHCA OCHE YCTAHOBKH
6noka, 4To HeoGXoMMMO M 00XaTHA PacTBOpPA H pas-
HOMEpHOT 0 paclipeNeneH!s HanpsDKEeHHH B IUBE.

CTEHbI C OBJIMIIOBKAMH

7.122.Pacuer cTeH C OOJMUOBKOH, BBITIONHAEMONH
ONHOBpPEMEHHO C KJIaAKO#H, Clie[lyeT MPOM3BOAMTL N0
Hecymeii crnocobHocTH (IIPOYHOCTH M YCTOHIHBOCTH)
110 MPaBHJIaM pacueTa MHOTOCIJIOHHBIX creH mm. [4.21—
4.29] no muowangy cevyeHUs, IPUBEACHHOTO K OXHOMY
marepuany (Areq). PekoMmeHnyerca, Kak mNpaBwio,
NPUBOAUTh CEUEHHE K OCHOBHOMY HECYIUEMY CIIOIO,
T. €. MaTepHaNTy KJIaiKH.

IlpuseneHne CeueHHsA K OJHOMY MaTepHamy CIefyeT
NPOM3BOOMTE C YYETOM HEMONHOrO HCIOJIb30BaHHA
NpoIHOCTH coeB (06IMNOBKH M KNagKH) MPH MX COB-
MecTHoit pabote (m; R;umR).

7.123. KoabduimmenTsl MCRONb30BAaHHA MPOYHOCTH
KJagKH M OO/MIIOBKM NpPH HX COBMECTHOH pabote
(m u m;) 3aBUCAT OT COOTHOUIECHUSA XapPaKTEPHCTUK KX
AedopMaTHBHOCTH.

JIna ocHOBHBIX BHAOB KNaJ0OK H OOJIMLOBOK BEJHUH-
HbI M KU Mj, ONPCACNICHHBIC HA OCHOBAHHH IKCIICPpHMEH-
TaJIbHBIX JaHHbIX, NpHBeAeHs! B Ta6. [ 22] u [ 23].

7.124. Tlpn  OTCYTCTBMH HEPeBA3KH OOGIMIOBKH ¢
KJaiKOii U COeqUHEHHH CII0EB TONKO THOKMMH CBSA3s-
MH NPOH3BOAMTCA Pa3flelibHbINA PacueT KIiafKu u obsm-
WOBKH IO yKa3aHuAM nn. [ 4.226 u 4.25].

7.125. Pacuer cTeH C IPHCIIOHHOI TOHKOH OGNMIOB-
KOii, IPHKPEIUIAEMOl K CTEHe Ha pacTBOpE, MPOH3BO-
nurca Ge3 yuera o6GnmuuoBouHoro cnos. Hamexwocts
KpeiieHHs o0JMIOBKH HOJ/DKHA obecnewiBaTbes yKasa-
HUAMH, IPUBEAEHHBIMA B ni. 7.152—7.155.

7.126.TIpu HeoGXOOMMOCTH NOBbILIEHMA HeCyuIeH
CcHocOGHOCTH OONMIOBAHHON KIIAAKH HOMYCKaeTcs ee
apMHpoBaHHe ceTkamH. Bo Bcex cnyuasx apMHpoBaHuA
cTeH (KOHCTPYKTHBHOTO WM € 1O Pacuery) CeTKH
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TOIDKHBI YKJIaAbIBaTbCA B APeEeNiax BCEro CeYeHus cre-
HBI, BKJIO9asAs 00NHNOBKY.

7.127. Pacyer OGNIHIOBaHHON KNAINKH, apMHPOBaH-
HOH CeTKaMH, HPOH3BOAMICH KaK M HEapMHMPOBaHHOH
Knanxu ¢ obmamoskod mo m. [4.21—4.29] n 7.122,
IpH 3TOM NPHHAMACTCH PacueTHOE CONpPOTHRIICHHE JyIS
apMEpOBanHOH KNankH R,; — DpH neHTpansHOM CKa-
THH B Ry ), — NIDH BHENEHTPEHHOM.

Benuunnnt Rgx #1 R p npuummarorcs He Gonee 1,5R.
Ilpu onpenienerur ¥ WM Mg NPHHMAMAETCA yNpyras Xa-
PaKTEepHCTHKA gk ANA APMHPOBAHHOH KITAIKH.

B cnywae apMHpOBaHHA CeTKaMH CTeH, OOJMIOBaH-
HbIX GETOHHLIMH IUTHTAaMH, IEPEBA3AHNBIMH € KNaAK Ol
MPOKJIANHLIMH PATAMH M3 TEX Xe IUIHT, MOMYCKAaeTcs
YUHIBIBaTh B pacieTe TOJLKO apMaTypHBIE CETKH, pac-
HOJIaracMbie B CEYEHHH CTEHBI HaJl H IO NPOKJIAXHBIMK
pAnamMM oG/THIOBKH.

7.128. B mpocreHKax MHOTO3TKHBIX 3aHANH, 00ym-
HOBaHHRIX PA3NMYBLIMH BHAAMH (acaHBIX Marepna-
JIOB, IIPH XKECTKOM COeIHHEHHH CJI0eB BO BCEX 3TaXKax,
rfie [OCTHTAeTCA MCHONb30BaHHE pacueTHOH HeCymiei
cnocoBHOCTH crenst Goee YeM Ha 90 %, cnenyer mpeny-
CMAaTpHBaTh KOHCTPYKTHBHOC apMHPOBaHHME: B LUBbI
KNaAKH H ODJMI0OBKH YKJIAABIBAIOTCA apMaTypHBIE CeT-
KH M3 CTa)M AuaMeTpoM 3—4 MM C sueiikaMH pa3me-
pom 120x120 mm. Cerxm pacuonmaraiorca B KaxIoi
TPeTH BBLICOTHI HPOCTEHKa, HO He pexe ueM uepe3 1 m.

7.129. Ilpn HayM9MM HapyXHbIX 06pe3oB B CTeHaX,
BO H30exaHHe OTCIAHBaHHA OOJHIOBKH, CJieAYET yKIa-
MbIBaTh B HIBBI KJIA/IKH H OOJIMIIOBKH CETKH H3 apMarty-
pbl onamerpom 4—6 MM C sueliKaMH pasMepoM He Me-
Hee 80x80 mMm. CeTiH pacnosaraloIcs Ha y9acrTke Kiaf-
KH, NpHMBIKaomeMy K oGpe3y He MeHee UeM B [BYX
1IBaxX Yyepe3 /Ba PAQia KJAAKH MO BHICOTE CTEHBI, HauH-
Hasl ¢ 4eTBepToro msa or obpesa.

B mecTax HaBHCaHHsA CTeH ¢ OONMMIOBKO# Ha HOKO-
sem (wm ¢GyHNaMEHTHEIMM GlOKaMH) JOJDKHBI BHI-
HOJHATLCA CHEAYIONMe KOHCTPYKTHBHEIE MEPOHDHSA-
T™A:

HAaBHCaHWe KJIANKH CTEH He JOJIDKHO HPEBBRIMIaTh
60 MMm;

IIpH BHICOTE 3[aHHA N0 9 3Taxeil B MECTE HABHCAHUSA
HaJi HOKOJIEM TPH PAA2 KIIAAKK CTeHH Ha BCIO TONIIMHY
BHINOJHAIOTCA B3 CIDIOIIHOrO KHPNHUA C IENHO# mepe-
BA3KOH H apMHpPOBaHMEM B NEPBOM TOPH3OHTaNbHOM
IIBe CETKOH H3 CTAIH JHAMETPOM 5—6 MM ¢ sAueiiamu
80x80 mmM;

npH BeIcOTe 37aHna Oonee 9 raxei B MecTe HaBHCa-
HHA KJAAKH YKJIAJBIBaeTcA eyje3oberoHHas IUHTa
TomumHo#i 8—10 cM ¢ apMMpOBaHHEM CETKAaMH M3 CTa-
JM AMaMeTpoM 6-8 MM.

7.130. B npocrenxax ¢ oOAHMIOBKOH, XKECTKO CBA-
3aHHOH C KJAMKOH, B MHOFO3TKHBIX 3[aHHAX, BO3BO-
[OMMBIX FIPH OTPHIATESBHLIX TEMIIEPATYpPaX, KOHCTPYK-
THBHOE apMHPOBAHHE B COOTBETICTBHH C . 7.128 aByA-
eTca 00s3aTe/IbHBIM BO BCEX 3TaXaX, e pacueTHasA He-
cymasi cnocoGHOCTs B 3aKOHYEHHOM 3[IaHHH HCTIONb3Y-
erca Gonee ueM Ha 50 %. ApMarypHBIe CETKH ClEAyeT
yKNafsiBaTh B FOPH3OHTaJIbHbIC HIBHI 110 BCEH TONMIMHE
CTeHbI 1Of, TRUKOBBIME (NPOKJIAJIHBIMH) PAHAMH, He-
PEBA3BIBAOIIHME 00JMIOBKY C KIAKOH.

7.131. Bo u3bexaHWe 3HAUMTEIILHOTO YMCHbLIECHUS
Hecyeii CHOCOGHOCTH CTeH ¢ OG/MUOBKAMH H CBA3aH-
HOro C 3THM YTOIMUIEHNS CTeH NpH BbiGope THHa 06mm-



LOBKH ClieAyeT PYKOBOACIBOBaThCA CIICRYIOIAMH
NpaBAJIAMH:

NpH KECTKOM COCAHHEHHR OOJIMHOBKH ¢ OCHOBHBIM
MaTepHaJIOM CTeH BHICOTa 0ONMDOBOMHBIX H3Meymii Gea
apMHpOBaHHA fo/pkHA OBITe He Goyee Tpex psANOB, a
NpH HAUHYHH apMHPOBAaHHA — IIECTH PANOB OCHOBHOH
KJIAAKH CTEHbI;
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Yepr. 43. OGIAIOBKA CTEH NNNEBLIM KRPAHIOM

a, 6 — ¥3 KApNAYa TOXMEHOR 65 MM; @ — K3 KHPIHYA TOJIIM-
Hoft 88 MM; 2 —H3 CTeHOBHIX KepaMHYeCKRX KamHell; ] — ma-
neBolt XHpIHY; 2 — KApHAY pARoBOoH IMAHAHBN, CATMKAaTHRH
HHA N0JIyCYXOTo IPecCOBAHNHA ToONNMHOR 65 MM; 3 — CHIHKaT-
Ht TomumHOH 88 MM; 4 — CreHOBHE KepaMHYECKHE KaMHH

MapKa OOJIMIOBOYHOrO MaTepHasia JOJDKHa ObITh,
KaK NpaBHIio, HA OOHY CTYNEHp Bhbillle MapKH MaTepHa-
J1a OCHOBHOH KJIa[KH CTEHEI;

0o0yHMIOBKa AODKHA COEHMHATHCA CO CTEHOH rHOKH-
MH CBA3AMH.

7.132. Mlpn  06;mMuOBKe CTEH JMUEBBIM KHPIHIOM
TonumHo# 65 MM (uepr. 43) nepeBsA3Ka OOIMUOBKH
¢ KJagKo#i NMPOH3BOAMICA 1O MHOTOPAHONR CHCTEME.
TorukoBbie pAABl KUpNM¥a TONMUMHON 65 MM, nepeps-
3piBafomMe OONMIIOBKY C KJIaKOH, pacnomnaraloTcs:

NpPH MONHOTENIOM KHpNHYe TOMILHHOA 65 MM —
1 THIUKOBBIH Pl Ha 6 PANOB JMLUEBOH KIAAKH H IyCTO-
TeJIOM — 1 THIYKOBBIH Ha 4 ps/ia JTHIEBOH KIIANKH;

MpH KJIafike M3 KUPNHYA TONLLMHO# 88 MM — 1 ThIu-
KOBbIH P Ha 5 PAXOB JMIEBOM KJIaKH;

OpH KJadKe H3 KepamMHMueCKMX KaMHedl BBICOTOM
138 MM — 2 ThMKOBBIX psAfla Ha 6 PAOOB JMUEBOl
KJIAIKH.

ToluoBBIE DANB! NHIEBOrO0 KHPIHYA TOJNIMHOM
88 MM, mepess3bBatomMe OGMMUOBKY € KIagKo#H K3
KHpIIHYa TOMIMHOK 65 MM — 1 TBIUKOBBI pAN Ha 4 pA-
[l TMIeBOM KIIafKH.

7.133. JlnueBas knafika M3 KepaMHMYeCKHX KaMHei
(uepT. 44) nepeBA3BIBAETCA C KNAAKOi CTEHBI THIYKO-
BbIMM psAfaMH KamHed — 1 psan Ha 3 pama JMueBo#
KHNaaKR,
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Yepr. 44. OGMHUOBKA CTeH JIMNEBHIMH  KepaMHYECKHMH
KaMHAMN
a — ®3 KApIMYa TONINMHON 65 MM; 6 — H3 NHIEBHIX KepaMu-
geckuX Kamiell; ] — jMNeBhle KepamMudyeCKHMEe KamMHH; 2 —
TIMHAHLLS, CHIMKATHEIR KHPIHY TONLMHON 65 MM; 7 — CTeHo-
BHIe KepamMiiecKie KaMHH
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7.134. PekomeHayeTcs, Kak NpPaBHIIo, MPON3BOIHTD
nepeBA3KY NMIUEBOTrO CJIOA CO CTEHOH CIUIONIHBIMH ThIY-
KOBBIMH PAAaMH.

7.135. JIna nmepeBA3KM JMUEBOro CjioA C KIAOKOH
nenecoobpasHo M3rOTOBNAT:L M NPHUMEHATh CHEHHATD-
Hble (NONHOTENbIE) THIYKOBBIE KHPIWYH WM KaMHH.

7.136. O6munoBka I-06pa3HbiMu GeTOHHBIMY IUIHTa-
Mu (uepT. 45) NPOM3BOOMICA OOHOBPEMEHHO C KIAfl-
KOH CTeHBI: NepeBsA3Ka OCYLUSCTBIACTCA 3alleNIKod B
KNallKy XBOCTOBO# 4acTH IUTHThI Ha IiyOHHY He MeHee
75 mM. BeicoTa mr DospkHa GbiTh He 6omee 600 mMm.

al b

Yepr. 45. OGnuioBka cren I'-0GpasHpIMu 3aKNaAHLIMK GeTOH-
HBIMH IUTHTaMH

a — U3 KHpIMYa TONLLMHON 65 MM; 6 — U3 KepaMHYECKHX KaM-

He#; J- — 3axsansble GeToHHble IUIMTHI; 2 — KIIAAKA U3 KHp-

ImHY4a TONIMHOM 65 MM; 3 — KNagka M3 KepaMHYECKHX Kam-
Heit BeIcOTOH 138 MM

7.137. O6nnuoBKa U3 NIOCKHX GETOHHBIX IUIHT, pPO-
U3BOAMMAs OJHOBPEMEHHO C KJIARKOH CTeHbI, NlepeBs-
3bIBaeTCA C KJIAAKOH MPOKNaOHBIMH PANAMH H3 TaKHX
K€ IJIMT, PaclojlaraeMbIMK IOCHIe KaKIOTO PARA IIIUT
no BbicoTe ¢acafa. TomumHa NPOKJIAAHBIX PAMOB IUMT
OoJDKHa ObITh paBHOM MJIM KPAaTHOH TOJIHHE PAda KUD-
THYa, CIyOHHA 3aleNIKy NPOKJIafAHOro psifa — He MeHee
120 mm (uept. 46). TomumHa WMT AopkHA OBITH He
mMeHee 40 MM, BbicoTa He Gonee 300 MmM.
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YepT. 46. OGMHMUOBK2 CTEH INIOCKKMH GETOHHBIMH IUIHTAMH

a — ¥3 KMpIHua TONUMHOM 65 MM; 6 — H3 KMpPIMYA TOILHHON
88 mm; ] — mIOCKMe WIMTLI; 2 — NPOKIAAHON psJ U3 INIAT

7.138. llpu ycraHoBKe OETOHHBIX IUIMT B Ipolecce
KJIA[IKH C KpelyleHHeM Ha rHOKHuX cBs3gx (aHKepax)
HX pa3Mepsl ONPEHeIIAITCA MCXOQAA U3 TeXHOJorHyec-
KHUX BO3MOXHOCTEil MX H3roToBieHud. TomuuHa GeToH-
HBIX TUTMT JoJDKHA ObiTh He mMeHee 40 MM, Macca mpu
pyuHo#t kxnanke — He Gonee 40 xr. Ilna obecnevenus
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HeobXOMMOH HaleXHOCTH KpelieHusa oOJMIOBKH Ha
rubKNX CBA3AX B NepHop IKCIUIyaTauMu 30aHuit cie-
nyer:

Ins cBA3ed NPHUMEHATh KOPPO3HOHHOCTOHKHE CTa-
u;

B KaXZOoM 3Taxxe oOJIMUOBOUYHBIA CJIOH ONMHpaTh Ha
cneuuanbHyio I'-06pasHyio apMHPOBaHHYIO IUTHTY, 3ajie-
NIRHHYI0 B KJIaIKy I >keJie300eTOHHbLI MosiC;

HoJl ONMOPHOM IUIMTOW WM NOACOM OCTaBJIATH OCa-
IOUHBI TOPU3OHTANBHBIA HIOB TONMIHMHOK 20—25 MM,
KOTOpbIif 3aNOJHACTCA MATKON NMPOKJIAAKOH M ¢ Ha-
PYXHOIl CTOPOHBI PaCIIMBaeTCA THAPOU3OIANMUOHHOM
MAaCTHKOH.

7.139. JMueBo#t KHpNuY, KaMHM H OGNHIIOBOYHBIE
IUIMTEI MOTYT YKJIa[bIBaTbCA C NepeBA3aHHbIMH HIH
HelepeBsA3aHHBIMH N0 (hacafly BEPTHKAJbHBIMHM INBa-
MH.

7.140. TonumHa mpBoB OOMMHOBKH W3 JHMIEBOrO
KHpIIHYa MJIM KepaMMYeCKHX KaMHel NPHHAMAEeTCs TOH
ke, 4TO M B OCHOBHO# KJIajike cTeHbl. TonumHa Bepru-
KajpHbIX UIBOB OOMMHOBKH M3 IUTMT YCTaHaBIMBaeTCA
B COOTBETCTBUH C apXHUTEKTYpHbIMH TPeOOBaHMAMH.
lBb1 B 0ONHIOBKE 3aMONHAOTCA PACTBOPOM M PaclLlH-
BAalOTCA B APONECCE KNATKH CTEHBI.

7.141. lInsa o6nmMUoBKH CTeH ¥3 GETOHHBIX KaMHe#R
MOXeT GbITb IpMMEHEH NOJTHOTENIbIA JIMNEBOH KHpPIHY
(uept. 47). OGNIMUOBKA JNHOEBHIM KHPIIMUOM MEpeBs-
3bIBACTCA C KJIAAKO# H3 GETOHHBIX KaMHeil ThIYKOBBIMH
PAOaMHM KHMpHHYa — 1 TBIMKOBBIA pAn Ha 6 pANOB KHp-
IMYya NpH TONMIMHE KHpNMHYa 65 MM # 1 THINKOBBIA
PAA HAa 5 pANOB NPH KUpPNHUe TONMMHOMN 88 MM.
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Yepr. 47. OGiMuoBKa $acanoB CTeH W3 GETOHHbIX KaMHei

a — ¢ nepeBA3KOH NPOKJIaIHLIMH THIYKOBHMY pANAMH KHpIHT2
TonumHoO# 65 MM; 6 — TO Xe, KHPIHY TonuwHok 88 Mm; I —
nuneBol kupmuy; 2 — GeTOHHBIA KaMeHb

7.142. CreHb1 H3 KHPNHYA ¥ KEPAMMYECKHX KaMHEH

- oIy cKaeTcsa OGMIOBBIBaTh NPHPOJHbIM KaMHEM.

7.143. OcHOBHO# BHA, OGIMDOBKH H3 HPHPOAHOrO
KaMHA — IWIeHas INHTa WM Kamens. Jina HapyxHoi
o6/TMIIOBKH MPUMEHMIOTCA IHTHI TonmmHoi 10, 20, 30
H 40 MM (B BHOE HCKJIIONEHHA — TONIMHOMK 60 MM H3
Gornee MATKHX NOPOX) .

HauGonsiimii pasmMep CTOPOH IDIMT He JOJKEH mpe-
BoIaTe 600 MM.

QakTypa JHHEBOH NOBEPXHOCTH B 3aBHCHMOCTH OT
apXMTEKTYPHBIX TpeGoBaHMit MOXeET GbITh MMIEHAs, 10-
JIMpOBaHHasA, HUTH(OBAHHAA, JIOILEHAS.



7.144. TexHWYeCKHMe XapaKTEPUCTHKH H3LENHA U3
NPHPOJHOTO KAMHA, MPUMEHAEMBIX I HapyXHOiH 06-
JIMUOBKH, [IOJDKHBI YHOBJIETBOPATH CIEHYIOLIMM Tpe-
GopaHmAM:

Ml;pom{ocn. Ha cxatHe - He meHee 10 MITa (100 xrc/
fem®);

MOPpO30CTOAKOCTh — He Hibke Mp325;

K03 PHIMEHT pasMATYeHHsa — He meree 0,7.

7.145. O6/mMuoBKa IUIMTaMHM B3 HPHPOTHOIrO KaMHs
KpemMTcA K CTEHaM 37aHMil CHeNyoMMH cnocobammu:

Ha aHKepax M EMEHTHO-TIeCYaHOM PacTBOpe C OCTaB-
JIeHHEM TOPU30HTAIBHBIX KOMIIEHCAUMOHHBIX IIBOB IPH
ronugHe T 20 MM u Gonee;

Ha IHeMEHTHO-TlecyaHom pacTsope (Ge3 aHKepOB)
IJIf TPaBepTUHA H APYTHX IOPOJ C KPYHHBIMH OTKDHI-
THIMH IIOpaMH NpH TojiuMHe IWMT 10 MM H pasmepe He
Gonee 400x200 MM (200 MM — BbIcOTa), C O0GA3aTeEND-
HBIM YCTPOMCTBOM LIBOB O KOHTYPY IUTHT IJIf CTEH
BbICOTO# He Gonee 5 M;

Ha OTHOCE OT CTEHbI C pa3paboTKO# OTAENBHOrO Mpo-
€KTa Ha KpeIUIeHHe IUTHT.

7.146. T'opH3oHTaNbHbIE KOMIIEHCAIMOHHbIE IIBHI B
0o6/mMIoBKe NpefyCMAaTPHMBAIOTCA Yepe3 [Ba 3TaXa NO
BBICOTE CTEHBI.

IInuTel OGMHIIOBKH NOJIA CTCHBI JOIDKHBI KPENHTHCA
K paboueii apMatype, YCTaHAaBIMBAacMOit B NET/IH-BHI-
MyCKH C IOMOIIbIO KPIOKOB. B rOpH30HTansHbIX 1IBax
CMEXXHbIE 110 BEPTHKAIH IITHTBI COC/MHSAIOTCA HE MeHee
YyeM OBYMsI IITHIPAMH Ha IWIHTY ("epT. 48).

7.147. TIpn NpoeKTHPOBAHNH KpEIUICHHA 0GNHIUOBKH
HOJISL CTEHBI CiieflyeT MpeRycMaTpuBarh (CM. yepr. 48):

V-06pa3sHbie NEeTIN-BLUTYCKH IA yHepxaHua paGo-
yeil apMaType! (AMamMeTpoM 8 MM) ;

pabouyio apmarypy (amamerpoMm 10—12 mm) ;

KpIOKM TpOCTble IUIA KPEIUICHHS NeMEeHTOB obnu-
HOBKH K paGoueit apmarype (mmamerpoM 4—6 MM);

IUTBIPH ¥ CKOGBI M1 COSMHEHMS CMEXHBIX JNIeMeH-
T0B OONMMUOBKH Mexay coGoit (muamerpom 4—6 MM).

Hermu-Bbmycky ¥ paGoyas apMartypa HO/DKHBI Tpe-
AyCMaTpHBaTbCA M3 OLMHKOBAHHOH CTAIH; KPIOKH,
INTBIDH ¥ CKOOBI — H3 HEpXaBelmied CTAH MapokK
12X13; 12X18H10T (I'OCT 18143-72).

7.148, IleTnu-BhINYCKH [UIA Kpemenus paboueit ap-
MaTyphl YKJIaIbIBaIOT B LIIBBI KNaAKH CTEHbI B IIpoLiecce
ee Bo3BeleHHs C arom 0,5 M IO rOPH3OHTANIM U Bep-
THKTH.

7.149. Uncno KpoKOB (2HKepOB) NPHHHMAETCA:
ORMH Ha IUVIOmadb NOBEPXHOCTH IIMTHI He OGornee
0,12 M2. Ha Kkak/0ii IUIMTe YCTaHABIMBAEeTCA He MeHee
OBYX KpiokoB. CMeXHble IIHTb! KPeNATCA MEXHY CO-
60# MTHIPAMH — HE MEHEE BYX Ha IUIHTY.

7.150. [Ipy o6mMuUOBKE NAMTaMH M3 HPHPOJHOrO
KaMHA YCTPOHCTBO LIBOB H KOHCTPYKIMA BCEX BBHICTY-
NAIOMUX YacTeil 37MaHUA MOJDKHBI HCKIIIOYaTh Monaja-
HUe 33 00JMIOBKY BOOBL.

s aToro HeoGXoaUMO:

TOPH30HTa/NbHble HAaKPBIBOYHbIE KaMHHM IApaneToB,
orpaxneHus GakOHOB M Apyrue AeTalnM BLINONHATH
U3 TBepIpIX nopofl. [loBepxHOCTL BepXHeH rpaHu JOXK-
Ha UMeTb YKIoH 3—4 ° WM nepenaj oTMETOK 10 BEPTH-
KanM He MeHee 15 MM. YCTpoHcTBO KanenbHHMKa B Ha-
KPBIBOYHOH IUTHTE 00A3aTENIbHO, BBl MEXAY HaKpBI-
BOYHEIMH KaMHAIMM TILATEJIBHO 3arepMeTH3HPOBaTh;

BCE BBICTyHalollMe [EeTa/Ii BBHINONHATD M3 KaMHA
TBepABIX Nopof (KapHM3BI, MOsACa HOKONA H OAp.) H
Oenars YKIIOH HapyXy IUIfl CTOKA BOAbI;

B ClyvYae BBINOJIHEHMA BBICTYNAWIUKX [eTajied M3
KamHA CpemHeil TBepRocTH (MpaMopa, TpaBepTHHa,
H3BECTHAKA) NENaTh METaJUIMIECKHE NOKPHITHA H3 Me-
IH, MHHKA WK ONHHKOBAaHHOTO XeJe3a.

7.151. O6/MIOBKa TOTOBBIX KHPNHYHBIX CTEH MO-
XeT GbITh BBINOHEHA KEPAMUIECKHMH H CTEKITHHbIMI
IJIHTKaMH C KPeIIeHHeM Ha pacTBope.

7.152. Mpumetenne [ O6IMIOBKH IUIOCKUX TUTH-
TOK C KPeMIeHHeM HX Ha PacTBOpe HO FOTOBBIM KHp-
TIMYHBIM CTE€HaM JIOMYCKAeTCA TONBKO B MOPAAKE HC-
KITIOYeHHA B 3MaHUAX HE BbILIE 9 3TaKeil MPH BBINOJNHE-
HHMH CTEH M3 IJIMHSHOTO KHPNHYA IUTaCTHYECKOro mpec-
COBAaHHSA M HE BBILIE 5 3TaXkeil IPU BBIMOJIHEHHH CTEH U3
CHIIMKAaTHOrO HJIM TJIMHAHOTO KHPIHMYa IONYCYXOro
npeccoBana. IIpy 3TOM pasMepsl NIHTOK MOJDKHBI
6b1Te He Gonee 250X65 MM, rae 65 MM — BBICOTa IH-
TOK IIPH MX.yKJaJKe Io Bbicore crenbl. KpensieHue Ha
pacTBOpe Gonee KPYNHBIX IIMTOK He KOMYCKaeTCA.
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Yepr. 48. Kpernenne K CTeHe 06/MIOBOYHBIX IIHT H3 MPHPOA-

HOT'Q KaMHA

1 — o6nUUOBOYHAA IUIHTA; 2 — KPIOK; J — Nelns, 3aoxeHHad
OpH KJIaKe CTeHBl; 4 — paGouas apMarypa (BEpPTHKAIBHAA H
FOPH30HTaNIbHaA) ; 5 — WTHIpL; 6 ~ CKo6a AnA coeRuHeHHS

YITIOBBIX INIHT
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TlpouHoCTs pacTBOpa MIA KpEIIeHHsA IUTOK K
KHUpNHYHOH KJjajke AoIDkHa Obith He MmeHee 10 MIla
(100 krc/cm?).

B BHAE MCKITIOUEHHS UIA CTEH 34aHHIA U3 CWIMKATHO-
ro KHMpIHM4Ya BBICOTOHR HO 9 3Taxe# ModxxeT GbITh HOMy-
meHa o6NMIOBKa IWOCKMMH mnuTKamu. IIpx 3TOoM 06-
JIMUOBKA JOJDKHA KPENMTHCA HA CJIO€ pAacTBOpa, HaHe-
CEHHOTo IO apMAaTYPHO# ceTKe, MPHKPEIUICHHOH K CTe-
He CTabHbIMH CTEP)KHAMH B IBaX KJIAJKH.

7.153. Knanka creH, npeiHa3HAYEHHBIX [UIA NAJIbHEHA-
1Heit 0GNHIOBKH IJIOCKHMH MaJIOraGapUTHBIMH IUTHTKA-
MM C KpelUIeHHeM HX Ha PacTBOpe, HOJDKHA OBITH BHI-
TIOJIHEHAa BITYCTOLIOBKY. ’

7.154. OGnHIIOBK2 FOTOBBIX CTEH IDIOCKHMHM IUTHTa-
MH C KpemieHHeM Ha pacTBOpe WM Ha pacTBope H aH-
Kepax JOMYCKaeTcs He paHee ueM yepe3 6 Mec MoLie To-
ro, KaK Harpy3ka Ha CTeHsl HOCTHrHeT 85 % mNonHoH
NPOEKTHOHK HArPYy3KH. ,

7.155. OOnHUNOBKY TrOTOBBIX CTeH IDIOCKMMH IUTHIA-
MH C KpeIUICHHEM Ha PacTBOpe H Ha pacTBOpE H aHKe-
pax AOIYCKAaeTcA IPOH3BOAMTD NPH YCTOHUMBOM MOJNO-
KUTEJIGHOM TeMIlepaType He Hibke 6 ~C WIH NpH ycIo-
BHH 3JIEKTPONPOrpeBa.

7.156. B ciywae o6ymunoBkH creH I'-06pasHbiMu M-
TamMH U1 OBNMIOBKH OTKOCOB NMPOCTEHKOB MPHMeEHA-
OTCA CIEIMabHbIe YTJIOBblE NJIMTBI, JOMOJIHHIENLHO
yKpemnsiemble aHkepamu. IloBepXHOCTb TNpPOCTeHKa
MEX/y YTJIOBBIMH IUIMTAMH OOGJIMUOBLIBAETCA PALOBHI-
MM TUTMTaMH.

7.157.1lpu  o6GmHuoBKEe CTeH IUTOCKHMH IUIMTAMH
L)1 YTJIOB 3[1aHHHA M MPOCTEHKOB MOTYT MPHMEHATHCA
PANOBBIE H CHEHHANbHBIC OOJMIIOBOYHbIE YIJIOBbIE
TUIHTHIL.

7.158. O6/MuOBKA NepeMblMeK Hal OKOHHBIMH M
IOBEpHBIMH TIDOEMaMH HpH OGMHIOOBKE CTEH HPHCIOH-
HBIMH IUTHTAMH, KE€PaMHYECKHMH KaMHAMH HIH JIlie-
BBIM KHPIMYOM NPOH3BOJIHICA TEMH XK€ MAaTepHaIaMH,
YTO H CTEHBbI, a NpH NpHMEHEHMH A OGNMUOBKH 3a-
KII8[HBIX IUTHT — IUIMTaMH CllenManbHoi opmsl H pas-
MEpOB.

7.159. JInueras knaaKa DOKOJMA BbILIE THAPOU3OIIA-
IMOHHOIO €10 MOXeT OBbITh BBINOJIHEHa M3 MOJHOTE-
JIOTO JIMOEBOro KHPIIMYA INIACTHYECKOro NpeCCOBaHMA,
IUIAT 43 TAXKeNoro GeToHa WM eCTeCTBEHHOrO KaMHS.

7.160. llupuHa KHPNHYHBIX MPOCTEHKOB, NMPOCKTH-
pyeMsIx ¢ oGyHMnoBKOM, MODKHA GbiTh KpaTHOH 1/2
KHUpIMUA HJIM COOTBETCTBOBaTh pasMepaM 3JIEMEHTOB
06HIIOBKH.

7.161. IIpoussoncrBo paboT METOROM 3aMOpPaXHBa-
HHA Ha OGBIKHOBEHHBIX PacTBOpax MOINMYCKAaeTcs, Kak
TIpaBHIIO, TONBKO JJIfA CTEH BBICOTOM He Gornee 4 ataxei
M3 FIMHAHOTO KHpPIHYa IUI2CTHYECKOTO NPECCOBAHHA C
OGMMUOBKON JIHOEBBIM KHDIHYOM M CTEH M3 Kepamu-
YeCKHX KamHeH ¢ OGNHUOBKOH NHIEBBIMH KepaMuyec-
Kumu Kamuaamu. [Ips npameHeHHH MeTOHA 3aMOpaXH-
BaHus no yka3zauuam CHull 11-22-81 cHmwkatoTcsA Xapak-
TEPHUCTHKH NMPOYHOCTH H XKeCTKOCTH KJIafikH. OGmuuoB-
Ka CTeH IUIMTaMH, NepeBA3aHHbIMH C KIIafKo# mpo-
KJTagHbIMH psfiaMu, e oGminoBka I'-0GpasHbiMu 3a-
KJIaOHBIMH TUIMTaMH JONYCKaeTCA B 3UMHHX YCIOBHAX
TOJIBKO NPH YCIIOBHH NPHMCHEHMA PacTBOpOB C NpOTH-
BOMOPO3HBIMH J00aBKaMH.
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7.162. PaGotsl no oGHMmoBKe NPOM3BORATCH ‘B €0-
OTBEICTBHH C NPOEKTOM, B KOTOPOM JOJDKHBI GbiTh
yKa3aHbl pacKjafKa IIMT H KaMHei, cmocoGhl Kpen-

- JICHHA YTJIOBBIX, NIEPEMBIYEYHBIX IUIMT H NMPHIIOXKCHA HX

cnemukamus. B npoexre cnegyer yiKasmiBaTh BHIBI
KHpIHYA [Uisi KNaAKH CTeH, peKOMEHAyeMbie IIPH npef-
YCMOTPEHHO# B MPOeKTe 0ONMIIOBKE.

3aMeHa Ha CTPOMTENBCTBE OMHOTO BHAA KHPIMIA
OpPYTHM WH H3MeHeHWe BHIA OOJIMIOBKH He JONyCKa-
erca Ge3 cornacoBaHMA C NPOEKTHOH OpraHH3amMeii.

PaGoune ueprexw mpoeKTa M MPOEKT OPraHW3aLMH
PpaboT HODKHBI CONEPXKAaThb YKa3aHWA IO BO3BENCHHIO
CTeH ¢ o0JMNOBKaMH B 3HMHHX YCJIOBHAX, a B Ciydae
HeobxoguMocTH — TpeboBaHHA K DPHMEHEHMIO NPOTH-
BOMOpPO3HBIX N06aBOK B PaCTBOPax, peKOMEHAAIHH ITO
KOHCTPYKTHBHOMY apMHPOBAHHIO.

MNpamep 14. IIpoBepHTh NMPOYHOCTD APOCTEHK2 H3
TNHHAHOTO KHPIHYA MUIACTHIECKOTO MPECCOBaHUA C 00-
JMIOBKOR H3 KepaMHUYeCKHX KaMHeii Ha pacTBope Map-
xu 75.

_Pacuer nmpocreHka Io Hecyuieii CHoCOGHOCTH MPOM3-
BORMICH B coorBercTBum co CHull 11-22.81.
Hannvre Onn pacyera:
kupnue MapkH 100 TomumHOH 65MM, Ri =
= 1,7 MITa (17 krc/cm?);
KepaMH4eCKHii KaMeHb MapkH 125 Bbicoroii 138 MMm;
Ro = 19 MITa (19 xrc/em?);
pacrBop Mapku 75;
BbicoTa 3Taxa H = 3000 MM; 1LMpHHA TIPOCTEHKA
b =900 mm;
TOJIIEMHA OONMIOBOYHOrO cio ¢ = 120 mMm;
oponoJibHas cuwia B ceveHHH N = 500 xH (50 1c);
u3ruGarompii MoMeHT M = 20kH -M (21C-M);
K03 PHIMEHTH! HCNONB30BaHUA NPOYHOCTH CJIOEB
B CTeHe M3 KHpIHYA INIMHAHOrO IUIACTHYECKOro Ipec-
COBaHMA mpHHMMaioTCs mo Tabm. [23] u ykasammsam
mm. [ 4.22—-4.24; 4.27]:
ona knagku mg = 0,8;
Ana obymuoBKkH mo = 1,0.
Pacuernan Hecymas crocoOHOCTs Nee ompenengercs
no ¢opmyne [ 13]

Nee=mgP, mg Rg A¢, red w.

CornacHo n. [4.22a u 4.23] pasmMuHyI0 IPOTHOCTH
M YNpyTHe CBOMCTBA CJIOEB H HEMONHOE HCHONb30BaHHE
MX TMPOYHOCTH NPH COBMECTHO# paboTe B CTEHE CnefyeT
YUMTHIBAaTh NyTEM MNPHBEJCHHA CCYCHMA K MaTepHaiy
OCHOBHOIO HECYLIETo CIosA.

IKCHSHTPHCHTET BCeX YCHJTHIl onpenernsiercs mo ofr-
HOUIEHMIO K OCH PHBENEHHOro cevueHns (uept. 49).

IpuBeneHHas wMpHHa b, g H3MEHAETCA MPONOPIHO-
HaJlbHO OTHOILCHHIO PAacIeTHBIX CONMPOTHBJIEHHHA H Ko-
3 PHIHEHTOB HCIIONB30BAHUA CII0EB 10 hopmyte

mo Ro 1,0 . 1,9

= 900

= 1260 Mm.
Rk 08.17  1260mm

brea="b

ITnowans nNpHBeeHHOr O CEYEHUA
Apeqg = bpogc+ bd = 1260 - 120 + 900 - 390 =
= 5,0-10° mm?.

o nmpun. 5 HaxoguM HOJIOXKEHHE UEHTPA TAXKECTH
HPUBENEHHOTO CEYeHHA



x = 0,465.
PaccTosHue LeHTpa TAKECTH CEUEHHA OT Kpas HOJNKH
2o =xh=0465-510= 237 mm.
IKCUEHTPHCHTET NPHJIOKEHHA YCHIMiA ey = %{-=

= _20 = 0,04 M = 40 MM.
500

x>

—

\ f

AN
|

"R

-

d

Z, h-zy

-

Yepr. 49. Onpeaenesne NMPHBEACHHON NIOMAH CeleHnA PO~
cTeHKa

Ilpn 3KcHeHTPUCHTETEe B CTOPOHY HONKH Ui TaBpo-
BOrQ CeYeHHA PACCTOAHHE OT TOUKH NMPHJIOKCHAS CHIIBI
JI0 TPaHHNBI PacYeTHOH CXaTOM 30HBI X ONpPERENACTICH

no popmyne
e =29 — ey =237—40= 197 mm.

x= lﬂlﬂbi-c— (2¢,— c)+(e,-¢)? =

_/1260-120 , .o om? =
_1/——900 (2 - 197 — 120)+(197 — 120)

= 228 MM.

Torna BelcoTa Caroft 30HEI CeueHHA M req = X +
+e, =228 + 197 = 425 mm.
[Tnowmams ¢xKaToit 30HB IPHBEACHHOTO CEUCHHA

Ag red = bregc t+ b(hc,red -c)=
= 1260 - 120 + 900 (425 — 120) = 4,3 - 10° mm?.

Ilpu BHeuUEeHTpEHHOM CXXaTHH KO3GbHUIMEHTB! Tpo-
DonpHOro M3ruba ¥ ONpeendiorcsa coriacko mim. [4.2—
4.7 u 1abn. 18] B 3aBHCHMOCTH OT rMOKOCTH 3JIeMeHTa

l
= 70— npu Iy = H = 3000 MM 1o popmysne

= Pred + ‘pc,red
2

Papuyc unepumy ceveHuMs ompefensercs mo ¢popmy-

J1aMm:
. ] / Irea .
INA NPUBCACHHOTO CCUCHHA Irpeg = >
Ared
1
JUT CXaTOM 30HB i¢, reg = | /2222 .
Ac, red

MoMeHT MHepLMH CEYeHHA ompefensercs no rpadu-
Ky OpHIL. 5:

¥y

b
brea

npu a = %= 0,235; B= =0,714; n= 0,071

Lieq = Mbyeg h® = 0,071 1260 - 510% =
= 118,7 - 10® mm*;

Ic,red = Mbred hsc,red =
= 0,071 - 1260 - 425% = 68,7 - 10° mm*;

, 118,7 - 10

lred = I/ S50.10° = 153,6 MM;
. l /68,7 - 10°
le, red ——""—4’3 10° = 127 mmMm;

_ 3000 _ . _ 3000 _
Kred - 153,6 19)53’ Rc,red 127 23,6.
Onpepensgem ko3$dumEenTsl NpoaonbHoro M3rnGa
0,97 +0,95
Yred = 097;%¢, red = 095;%, = - = 0,96.

Pacuernas Hecyuias ciocoBGHOCTb CTeHbI ONpefienser-
ca o dopmyne [ 13].
. Tax xak ireq M ic red > 8,7, T0 KOIDIHIHMEHT Mg
NpPUHUMAETCA PaBHBIM 1 HCXols M3 ykasauwmii n. [4.7].
Cornacro 1. [ 4.26] npa 3KCHEHTPHCHTETE B CTOPOHY
OONMHIOBKH KOIPPHIMEHT & HPHHHMAETCA PABHBIM
CJIHMHUIIE.
Nec=1.096-08-1,7-43-10° -1 =563 xH.
PacuetnHas Hecymas cnocoGHOCTb CTEHBI C OGNIHIOB-
Kxoit No. = 563 xH Gonsllie pacueTHO#H HPOJONBHOHK CH-
ns1 N = 500 xH, cnepoBatenbHO, CTEHa YIOBJIETBOPAET
Tpe6OBaHHAM IPOTHOCTH.

CTEHbI MPON3BOACTBEHHBIX
H CEJIbCKOXO3AHCTBEHHbBIX 3MAHHH

7.163. Hecyume KaMmeHHble KOHCTPYKIMH HOIYCKa-
eTCA NPUMEHATb NpPH CTPOHTENIbCTBE NMPOH3BOACTBEH-
HBIX 3[aHHH, 060PYNOBaHHBIX KPaHAMH IPY30NOLbEM-
Hocteio Ao 100 xH npu manwwm maums 14 Kateropuu
MMHaMHIHOCTH Ge3 BHGPOH3ONAIMHE H 2-#f KaTeropuu —

71



npu BuOpousonaumu. Hecyume xameHHble CTEHBI H
cTONGB! MPH KPaHOBBIX HArpy3Kax JONMYCKaercs NpH-
MEHATH B 3[]aHUAX BbicOTOM He Gonee 10 m.

7.164. [Ina xiagky HeCymuX CTeH M CTON00B IpOu3-
BOACTBEHHBIX 3[aHHA ClleAyeT NPHMEHATb KHPIHY
MapKu He Hipke 75 u GeTOHHBIE WIH NPHPOJHbIE KaMHH,
KaK IpaBWiIo, MapKH He Hibke 50. Jins 37aHui ¢ mome-
wennaMud | rpymmer (cM. npumeuarme K Tabu. 19)
BBICOTO# IO 4 M IONMYCKAaeTCA IPUMEHEHHE ITPHPOIHBIX
KaMHell Mapok He Hike 50.

7.167. Ilop, onopamu ¢epM, HPOrOHOB M HOAKPAHO-
BoIX OAIOK I pachpedeNieHus JAaBJIEHHS [OJDKHBI
6BITH YIIOXKEHDbI Kelle30GeTOHHbie IUIMTBI, CBA3BIBAIO-
e MWIACTPHI CO cTeHaMH. CrieyeT TaKkoKe IPUMEHATh
[ipyrue KOHCTpYKTHBHBIC yKa3aHua mi. | 6.40—6.43].

7.168. CamoHecyume CIeHbl B KapKaCHBIX 3HaHAAX
JOJDKHBI OBITH COeMHEHBbI ¢ KOJIOHHaMH FMOKHMH CBA-
3%MH, JOHYCKAIOLMMHM BO3MOXHOCTb HE3aBHCHMBIX
BePTHKAILHBIX fiehOpManmil CTeH # KOJIOHH (uepT. 50).

7.165. ins KNagKyK CTeH M CTON6OB IPOM3BOJCTBEH- I-1
HBIX 3/aHMil cneflyeT NpHMEHATh MApKH pacTBOpa He __41,__1
HHMKe YKa3aHHBIX B Ta6u. 19. L | v

I 1
Tabnu na 19 l I %
| .
MuHMManbHbIe MaPKH pacTBOPOB T
I'pynmna nomemerunit T
CTeH cronGos T
||
I 25 50 V=
I 50 100 ]

IIpumMeuaHn e K Irpynne oTHocaTcs noMereHns Ges
MMHaMHYeCKHX HArpy3oK MM Xe C MallMHamu 14t KaTeropuu
maHaMuyHOCTH. Ko II rpymnme — nomenieHHs ¢ KpaHaMH HIIH XKe
¢ MaumHamy 24 KaTeropuy THHAMHYHOCTH.

7.166. Ilpu onupanuu Ha creHs: wiM cTonGhI Mepe-
KpBITHH, Ha KOTOPbIX PaciooXeHbl MAILMHBI 2-# KaTe-
TOpHMHM JWHAMHMYHOCTH, 2 TaKike MOJKPAHOBBIX OalokK,
cregyeT NPOBOMMIb ClefylomHe KOHCTPYKTHBHbIC
MEpPONPHATHA:

2) TIpUMEHATH THIIBI CTEH K3 CIUIOIMHBIX KITaloK;

6) ycWwIHBaTh YYaCTKM KIJIQKH IIOJ, ONOpaMu Iiepe-
KpbITHif WIH OWIOK CeTYaTsiM apMHpOBaHUEM OMNOJI-
HUTEJIBHO K HeoGXOOMMOMY IO pacyeTy Ha MecTHoe
coKaTHe. ApMHpOBaHWE KIJIafAKH NPOM3BOIMICA B Ipe-
menax 1-1,2M Hmxe omop uepe3 3 papga KIKH
ceTKaMM ¢ sAveiikoi pasmepom 100x 100 MM M3 mpo-
BOJIOKH AMaMeTpoM 3 —5 MM;

B) YCTaHABNHBaTb AONOJIHUTENbHbIE CBA3H B YIIax
H TiepeceyeHMAX CTeH B YpPOBHe MepeKphbITHii U3 JABYX
cTepkHeii MuamMeTpoM 8 MM;

r) npu KpaHax rpy3onoaseMHoctsio Gonee 50 kH
YCWIMBaTh CTeHbl AapMOKHPIHYHBIMYU MOSACAMHM, HPHIEM
CYMMapHoOe ceYeHHe apMaryphl B NOACe ClIefAyeT NpHHHA-
Marb He MeHee 4 CM° NpH IIyXHMX CTeHaxX H 6 cM® —
npu  creHax, ocnabimenHpix mnpoemamH. Ilosica u
00BfA3KH pacnosyaraloTca B BepxHel YaCTH IIIyXHX CTeH,
a NpH HAIMYAH [OPOEMOB COBMEIIAITCA C ITEpeMBIY-
kamvu. Ilpy HaJMYMH MOCTOBBIX KPaHOB Mosca pacio-
JaralIcAs B IJIaAKe CTeH Ha YpoBHe MNOAKpAaHOBOH
GankH. B 3aBHCHMOCTH OT MHTEHCHBHOCTH JHHaMMYeEC-
KHMX BO3JICHCTBHH H BBICOTBI 3[aHHUA HNOsica MOTyT
pacnoJiararbcsi Takxke H B APYTHX YPOBHAX IO BHICOTE
CTEHBI;

I) KupnuuHble CTONIOBI W NHWIACTPBI, HeCylme
KpaHOBble Harpy3ku, KpoMe apMarypbl, YKa3aHHOH
B moan. ,6” u ,,B”, HONMXHbI OBITh KOHCTPYKTHBHO
apMUpPOBaHbI CTANIBHBIMH CETKAMH, YKIIa[bIBaeMBIMH
He pexe yeM 4depe3 1,5M Imo BbICOTe cronba wim
MHIACTPBL
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Yepr. 50. Fubxue CBA3H ANl KPEIieHHA CAMOHECYIHX CTeH
K KapKacy
1 — crepxHu fuaMeTpom 10 MM

7.169.Cpa3y ycTaHaBNMBaloTCA 4Yepe3 1,2M no
BBICOTE KOJIOHH H 0becleuMBalOT YCTOHYHBOCTH CTEH,
a TaKkXKe Nepefady MAeHcTByIOmell Ha HAX BeTpoOBOi
HArpy3kH Ha KOJIOHHBI KapKaca.

7.170.1lpy KpaHOBBIX HarpysKax CHeAyeT Y4HTbl-
BaTh B pacueTe MNOHH)KEHHE HECYIeH CNocobHOCTH
KIaJKH HOpH NOBTOPAIOLMMXCS Harpyskax YyMeHbille-
HHEM pacYeTHbIX COMNPOTHBJIEHHH COIJIACHO YKasa-
maam n.[3.13].

7.171. CTeHsI CENbCKOXO3ANCTBEHHBIX 3HaHMH H
COOpY>KEHHH CJiefyeT NpOeKIApOBaTh C YYeTOM Tpe-
GoBanuit CHull 2.10.02-84, CHxuI12.10.0384 u
CHuII 11-108-78.

7.172. BAaxHOCTHbIH peXHM NOMELIEHHH yCTaHaB-
JIMBAeTCSl HOPMaMHM TEXHOJIOIHYECKOro MpOeKTHPOBa-
HUA 3[aHUHA Pa3TMYHOrO Ha3HAYCHHUSA.

7.173. KaMeHHble CTeHbI CeJIbCKOXO3AMCTBEHHBIX
3[aHHH BBHINOJHMIOTCA W3 KHpIMYa, GeTOHHBIX W NpH-
porHbIX KamHell. B HeHeCcymHXx CTeHax OJHOITaXHBIX
3[aHMH C NpeAnoJIaraeMbIM CPOKOM CIIYXObl 25 ner
C HOPMWIBHBIM M BJILKHBIM PSKHMOM MOTYT IpHMe-
HATbCA TIPYHTOOCTOHHbIC KAMHM W KaMHH M3 ChIpIO-
BbIX MaTepHAJIOB.

Opu™MeuaHua: 1. CmCKOXO035AHCTBEHHEbIE 3RaHUA C
OpefnojiaraeMsiM cpokoMm cnyx6u 100 ner, Kak npaBuio, He
NPOEeKTHPYIOTCA.

2.B 3paHMAX C BADKHBEIM DPEXHEMOM C NpenoyaraeMbiM
CpOKOM cyx6e1 25 ner momyckaercsl IpHMeHeHAe Kamielt u3
NeHO- H ra3o6eToHa IpU YCIOBHHM yCTPOHCTBa IapOH3ONALHH
Ha BHyTpeHHei HOBEPXHOCTH CTEHEL.

7.174. TomuuHa CIDIOIHBIX CTEH M TOJIMHA yTem-
JHTens B o6JeryeHHBIX CTeHaX MPHHHMAETCA IO TEIio-
TeXHHYECKOMY pacueTy M3 YCIIOBHS HeBBINAJaHUA KOH-
[eHcaTa Ha BHyTpeHHell HOBEepXHOCTH CTeH. s Hapyx-
HBIX CTeH CENbCKOXO3AHCTBEHHBIX 3[aHHi ¢ HOpMalb-
HBIM BIIZKHOCTHBIM pPEXHMOM peKOMEHIyeTcs pHMe-
HeHHe oOJieryeHHOH Knaaxm Tana b ¢ MuHepansHBIMH
3acemKami (cM. 1. 7.46).




7.175. Ilpu npoeKTHPOBaHUM OFHOITAXHBIX 3AHHIA,
CIEHbl KOTOPHIX BOCIPHHMMANT FOPH3OHTANbHBIE Ha-
rpyskn (0T paBieHMs CHIOTyYMX MaTepHaloB WM
IpyHTa), UNOKDBITUA MOTYT pAacCMaTpuBaThCi Kak
onopsl creH,cMm. I [ 6.7, 6.8]. Ilpu 3Tom gomxkHa GbITh
obecleyeHa CBA3b MEXAY CTeHOH M HOKpBITHEM aHKe-
paMH, CedeHHA KOTOPBIX ONpENENIAITCA pacyeToM. B
3TOM CiIyYae Npu HeGOnblMX BEPTHKAIbHBIX Harpys-
Kax OT Beca MNOKPBITHA TOJNILMHA CTeH ONpelensercs
OGBIYHO M3 YC/IOBHA YCTOHUMBOCTH (BENHUMHBI 3KC-
LEHTPACHTETa HOPMaNbHOH cunbl). Hlpu Hanwom
BepXHe# ONOpPHbI CTeHbl peKOMEH/IyeTCH NPOeKTHPOBATh
¢ MWIACTPaMH, PacHoJIOKEHHbIMH C BHYTpeHHeH cTo-
PoHbl. B 3arnyOieHHBIX OHOITAXHBIX 3[aHMAX, HOpPH
TOPH3OHTAIBHBIX HATPY3KaxX OT [aBJicHHA TpPYHTa
IMJIACTPEI CJIeAyeT Pacloyararb ¢ Hapy>KHOH CTOPOHBI.
Paccrosime Mexagy MMIACTpaMH (B OCAX) pPeKOMeH-
OyeTcs MpHHHMATh PABHBIM 2 WIH 3 M, 2 TONMMHY CTeH
H IIMPHHY IWBICTP — 25 cM (4epT. 51) . IIpoUHOCTD CTeH
Ha y9acTKax MeXAY IMWIACTPaMH JIOJDKHA ObITh MpoBe-
peHa Ha H3rub IO NepeBA3aHHOMY CedYeHWIO NpH Heii-
CTBHM TOpDH3OHTA/IBHBIX Harpy3oK. Ilpm HeoGxomu-
MOCTH YTEIIeHHA CTeH IUMTHbIA YTEIDTHTeNb WIIH
MHHCpANIBHASA 3aCHINIKA PacHoNaralorcs ¢ HapyxXHOH
CTOPOHEI CTeHBl H OTPaXKJAITCA 3aNMTHOH CTIEHKOR
TONUMHOH B monkupmuya (12 cM), mepeBA3aHHOH ¢
mascTpaMu (CM. uepT. 51).

a) a

A T

|25|

]

Yepr. 51. Cretibl, BOCHIPHHUMAIOLHE FOPH3OHTaNbHbIE HATPY3KH

a ~ A HeyTeIDIcHHBIX 3faHuit; 6 — A yTeIIeHHbIX 3aHut;
1 ~ xHpIAYHaN KIAAKa; 2 — YTeIIHTeNh

7.176. Kpome BIHMAHASA BIRDKHOCTH BO3[yXa mome-
HICHHA ClieflyeT YWHMTBIBaThb TaK)Ke arpecCHBHOE BO3-
JieACTBHE ra3oBOH Cpe/ibl CeNIbCKOXO3AHCTBEHHBIX 3/1a-
HEil Ha KaMeHHBIC MaTepHAIHI, CTemeHb KoToporo (B
TOM YHCIEe CKIIafOB MHHEpasIbHBIX YHOOpeHui), a
TaK)Xe HeoGXOIMMOCTh 3alMThl M PeKOMeHOyeMble
BapHAHTHI 3aUMTHBIX INOKPLITHH HPHHUMAIOTCA IO
CHull 2.03.11-85.

PACYET Y3JI0B OIIMPAHMA 3IEMEHTOB
HA KHPITHYHYKO KIIAJKY

7.177. Pacuer y3noB ONMpaHHs 3IeMEHTOB Ha KHp-
MMYHYI0 KIIagKy NPOH3BOAUTCA no . [ 6.44 —6.46].

7.178. IIpouHOCTh KJIaAKH B HpeAeiiax BBICOTHI
OHOPHOrO y3jyia [JO/KHA GbiThb He MeHbllie NpPOYHOCTH
OCTA/IPHOH 4WacTH KHafAKH (HAaNpHUMeEp, eClM KIIafKa
HHXE WIH BbIl€ NEPEeKpHITHA apMHPOBAaHAa CETKAMH,
TaKoe ¢ apMHUpPOBaHHE [AOJDKHO MPHMEHATHCA B ONOP-
HOM y3ue) .

7.179.1lpn  omupanww COOPHBIX NEepeKpHITHH Ha
CTeHb! TOJNMHON 25 CM M MeHee M3 IUTYYHBIX KaMeH-
HBIX MAaTepHAIOB KOHIBI XKee306eTOHHbIX HACTHWIOB
WM IDMT Ha OHOpPax JOJDXHBI GBITh CBA3AHBI apMary-
poit ¥ 3amoHo/mueHbl. [IpH OTCYTCTBMH 3aMOHOJIHYH-
BaHWA pacueTHOe COMPOTHBIIEHHE KIJIAKH ONIOPHBIX
YYaCTKOB CTeH JOJDKHO ObITh yMeHblleHO Ha 20 %.

KAPHH3bI H HAPAIIETBI

7.180.IIpn npoexTMpOBaHMH KapHM30B M TNapa-
NEeTOB CllefilyeT pPYKOBOACTBOBAThCA YKa3aHHAMH, NPH-
BeficHHBIMH B 1. [ 6.54 — 6.64].

7.181. Ina ycTpoiicTBa KapHH30B C BBIHOCAMH,
NpEBHILAONMMH TONOBHHY TOMINMHBI CTEHBI, CM.
I [ 6.57], npuMeHsAI0TCA >kel1e300eTOHHBIE IUTHTHI HITH
Ganku, 3aKperuisieMsle IpH MOMOIIM aHKEPOB, 3aJeNbl-
BaeMbIX B HIXKHMX YUaCTKaX KIJIafIKH, a B 3[aHHMAX CO
CTeHaMH U3 KHpPNHYHbIX MaHene# u 610koB (OeTOHHBIX
¥ KHPIMYHBIX) — CleIHaNbHble KapHHU3HbIe GroxH.

7.182. IIpu GonblumMX BEIHOCAX KAPHH30B 1A YMEHb-
LIEHMA MX Beca NpPHMEHAIOTCA COOpHbIE IyCTOTEJIbIe
JKene300eTOHHbIC KapHU3bi.

7.183. Ilpn pacuere CTeHHI HOJ KapHH30M HE3aKOH-
9eHHOro 3h2HMA (HpH OICYTCTBHHM KpHIUHM H vepaav-
HOTO IepeKphITHA) HOPMATHBHAs BETpPOBas Harpyska
Ha BHYTPEHHIOI0 CTOPOHY CTEHbI IPHHHMAETCA Ha YpOB-
He BhILIe COCETHAX CTeH, cM. IL. [ 6.55].

7.184. Ecm nmo NpoeKTY KOHIfbI aHKEPOB 3ajlelibl-
BAlOTCA NOJ, YepAavHbIM NepeKphITHEM, TO NpH pacvere
YUMTHIBaeTCA HAHUMe YepfavHOro nepeKphiTHa (IOJ-
HOCTBI0 MM YaCTHYHO) M B YepTexax MOJDKHO ObITh
CHeNIaHO0 yKa3zaHMe 00 yxiaaKe IUIMT NEpPEeKpPBITHA
[I0 YCTpOMCTBA KapHH3a.

NEPEMBMKH

7.185.Ina nepekpsiTuA INPOEMOB B KaMEHHBIX
CTeHax ciefyeT, KaK NpaBWIO, IIPUMEHATb XXeJle30-
GeToHHbIE MEPEMBIYKH, KOTOPbIE PACCUMTAIBAIOTCH KaK
Ganky Ha HarpyskH, ykasaHHeie B II. [ 6.47]. Homxhua
TaKxe MNpOBEPATLCA NPOYHOCTh KIAAKH NPH CMATHH
noJ ONOPaMy NepeMBbIUeK.

7.186. Ilpr pacueTe KJIaAKH Ha CMATHE B OHOPHBHIX
CEYEHHAX TMEepPeMBIYKY CJIefiyeT paccUMThIBAaTh Kak
3afeNaHHyI0 Ha onopax no 1. [ 6.46] npu coGmofeHHH
YCIIOBUA

Mja < N, o7

rie M — n3ruGaloumit MOMEHT B HepeMbriKe B
30He 3a/IeNIKH;

N — ycumne 3amemiieHHst ONOphbI IEPEMBIYKH,

MeiicTByloniee MO KOHTaKTy C KIIafKoi
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Hajl onopol MepeMBIYKH, OT BeCa KIIaIKH
H JIPYTHX BEPTHKAIBHBIX HATPY30K;
a — ryOHHa 3afieJIKH NEPEeMBITKH.

MprmeuaHu e Ipn onpenenermn ycums N nomycxa-
€Tci BKIIOYATh BeC KJIAAKH M Harpy3Kd OT NepeKphITHit 32
OpeleliaMH OHNOpH IEPeMBIYKH, OIpaHHUeHHEN yriom 40°
OT BepTHKAH. .

7.187. Pacuer 3ajienkH xene306eTOHHBIX EpeMBIIeK
B Knagky npousBopHrca mo m.[ 6.46]. Ilpu srom
IKCHEHTPHCHTET NPHIOXKEHAA HAarpy3KH OTHOCHTENBHO
CepeiHHbI 3a/1eIKH ONpeAeNIAeTca o popmyne

€ = M/Q, ©8)

rae  — omopHas peaknyf HePeMBIYKH.

Ecmu ycnosue (98) He cofinopaercs, To NepeMbIuKa
paccuMThIBacTCA KaK cBoGomHo nexamas Oaika K
pacueT KJIAKH Ha CMATHE IIoJ| ee OTNIOPAMH, IPOH3BO-
JUTCA mo 1. 4.15.

7.188.IIpn OTCYTCTBHM KeJle30GETOHHBIX Hepe-
MbIYeK [ONycKaeTcs NpHMEHeHHe KaMeHHBIX (pamo-
BBIX, KIMHYATHIX H apOvUHbIX), NPOEKTHPOBaHHE KOTO-
PBIX HPOH3BOAMTCA IO YKa3aHuAM 1. 7.189.

7.189. Ipornersl HeapMHPOBAHHEIX KaMeHHBIX Mepe-
MBIYEK IIPH MapKe KHPIHYAa WIH KaMHs 75 H BhIle He
IOJIXKHBI NPEBHILLATh YKa3aHHBIX B Tabn. 20.

Ta6nruna 20

MaxcaMatbHEIe TPOJIETH IIepEMBIYCK, M
Mapka | pafOBHX | KIHHYATHIX | apOYHLIX IPH BHICOTE
pacTBopa HogBeMa
1/8-1/12 1/5-1/6
mponera nposnera
50-100 2 2 3,5 4
25 1,75 1,75 2,5 3
10 - 1,5 2 2,5
4 - 1,25 1,75 2,25

Il puMeuanns: 1. MakcamankHbie HIPONETH NepeMblyeK
M3 KHpmua, GeTOHHHIX ¥ NPUPOIHBIX KamHell Mapok 35-50
YMeHBIIAITCA YMHOXeHHeM Ha KoaddumaenT 0,8.

2. Apounkie HepeMBYKH C HpoJieraMH Gonbllie yKa3aHHBIX
B Hacrofmeli TaGnuume KOHCTPYHPYROTCR H PacCUHTHIBAOTCH
KaK apKH.

3. HeapmupoBaHHRe KaMeHHEIC NEPeMLIYKH (pANOBLIeE,
KIMHYaTHe H apouHbic) He MONYyCKaloTCA B CTeHaX 3NaHu#l,
KoTOphie GYyZYT HOMBEPraTsCA 3HAYHTENLHLIM BHOPAIMOHHEIM
MM YASpHHIM BO3MACHCTBHAM, 3 TalOKE B CAYYafX, KOraa Bo3-
MOXH2 HepaBHOMEPHas OCafKa CTeH.

7.190. Hanmenbiiaas KOHCIPDYKTHBHAA BBICOTa He-
apMHpPOBaHHBIX KaMEHHBIX IEpeMBIYeK YKasaHa B
Tabn. 21.

7.191.B psApoBBIX HepemMbrdKax BoO n30exaHue
BHIIaicHHA KHpNWYeH WM KamHeH H3 HYDKHEIo pana
TIOf;, HUM: HeOGXOMMO YKIIaJbIBaTh CJIOH PacTBOP2 TOJI-
nwHO# 2—-3 cM H apMaTypy B KONHYECTBEe He MeHee
opHoro crepims ceuenmem 0,2 cM? Ha xaxasie 13 cm
TOJIIMHBI CTEHBI.

7.192. PapoBbie, KINMHYATHIC B APOYHLIE NEPEMBITKH
paccuMThIBAalOTCA Kak apkH. Ilpu pacmpenenennn
pacmopa paccTosiHHe KpHBO# [aBIeHHA OT Bepxa
NepeMbINKA B 3aMKe W OT HH3a IepeMBIYKH B IATaX
npHHEMaercH 1o Tabm. 22.

74

Ta6nrnoa 21

HasMeR A% KOHCTPYKTHRHAS BHCOTA IEPEMBIYEK
(B Aondx OT mpoJiera)
Mapxa
pacTsopa PANOBHIX KITHHYATHIX | apOHHBIX
H3 KApOHYa | B3 KaMHA
25 0,25 0,33 0,12 0,06
H BHIIE
10 - - 0,16 0,08
4 - - 0,20 0,10

I p r Mmeuanu e llog koHCTpyKMMBHOH BHICOTOH# mepe-
MLIYKH [DOHAMACTCA: i pPANOBOH IIEPEeMBINKH — BHICOTA
mofca KNaAKH H3 pacTBOpe NOBHIILCHEOR HOpPOTHOCTH; I
KOMHEYaTOf ® apovHOH NepeMblYeK — BBICOTa HOACE XIIAAKH
Ha pe6po. KOHCTpyxTHBHaA BHCOT2 PAROBHX KHPHHYHBIX
IepeMBYeK MOIDKHA GHITh He MeHee 4 PAROB KHMpIH4a, a Iepe-
MBIYEK B3 KaMHeft — He MeHee 3 pSIOB KaMHS.

TaGnuna 22
Bermuusa d B 108X OT pacierHoft
BBICOTH NEPEMBIIKE ¢
Mapxa
pacTBOpa IIPH M3pKe KHp- HpH Mapke
NMY3 H KaMHS KamHA 50
75 B BumIe H HHXe
100 0,1 -
50 0,12 0,15
25 0,15 0,2
10 0,2 0,25
4 0,25 0,3

Il pamMevanna: 1. llox pacterHolt BrcOoTOM NEpeMBIMKH
€ DOHKMaeTcH BRICOTA NEPeMbIYKH [0 YPOBHS ONHpaHud Gaox
WIH HACTHNA NepeKPHITHA.

2. Hpst OTCYTCTBHH HArpy3KH Ha NEPEMEIYKH OT HepeKpH-
Tail WM NPYTHX KOHCTpPYKiEfl, KpoMe colGCTBeHHOIO Beca,
pacueTHas BLICOTAa NlepeMBIYKH NpEHAMacTcH papHolt 1/3 mpo-
nera.

3.Ing apowHBIX DepeMEYeK pacierHasd BLICOTa NpHHAMa-
ercd OT YPOBHS NAT A0 YPOBHSA OIHpaEns Ganox WM HacTHIA
HEpeKpHTHA (BKIDOYast BHICOTY NOXbeMa NEPeMETTKH) .

7.193. Benmmmuna pacueTHoro pacmopa H pANOBHIX,
KIMHYATBIX H APOYHBIX NepeMBIYeK OIpENeNAEeTCA IO

topmyam:
B IEPeMENKaX Ge3 3aTskex

M
H= ——; ©9)
c—2d
B HepeMbIIKax C 3aTAKICO
M
= , (100)
hy —d

rme M — penEIMHA HanGOJNBIIETO PacyeTHOrO H3TH-
Galomero MOMEHTa B IepeMBIYKe, OIpe-
JenfdeMad KakK IpiA cBoGomHO nexamei
GankH, oT co6CTBEHHOTO Beca NEPEMBIYKH
H OT HaBJleHMst KOHIOB 5anox, IpOroHOB
M HacTHJIa, ONMHPAIONHXCA Ha MIEPEMBIIKY;



¢ — pacueTHas BHCOTa MEPEMBINKH;
hy — paccrosHHe OT BEpXa PpacieTHOH YacTH
fIepeMBIVKH [0 OCH 3aTHKKH;
d — paccrosHAe KPHMBOH [aBlcHHA B 3aMKe
OT Bepxa MepeMBIYKH B 3aMKe H OT HH3a
IepeMbiIKH B IATAX.

Il pu MeaHn e Harpyska oT coGcTBeHHONO Beca mepe-
MbIYeK ONpeieIIeTCs C yueToM yKadauuit m. [ 6.47).

7.194. lIpowHOCTs KJIAAKH NEPEMBYKH B 3a3MKe H
Ha ONOpax HpoBepAeICA Ha JeHCTBHE BO3HMKAIOWIETO
B NepeMbliKe pacopa, KOTODLIH pACCMATPHBACTCA
KaK BHCHCHIPEHHO IPHIOXKEHHAs B TOPH3OHTANIBHOM
HANpPaBJICHAH CAIIA C IKCHEHTPHCHTETOM

_ C
€0 2 d .

ITpn sToM pacuer pacTAHYTOH 30HBI HEpPeMBIYKH MO
PACKPHITHIO TPEIHH He IIPOH3BOAMTICA.

7.195. B kpaiiEux nepembrukax (y yIioB 3naHus)
-HeoOXOMMO [ONONHATENLHO HPOBEPHTs HPOYHOCTH
IATHL HA Cpe3 M NPOYHOCTH YTTIOBOTO IpOCTeHKa Ha
HeicTBUE pacniopa HepeMbluky f.

ITpoaHoCcTs IATHI HEPeMBIYKH Ha cpe3 MpoBepseTcs
mo n.[4.20]. IlIpouHocTs yT/IOBOro WpOCTeHKAa MpH
OTCYTCTBHH 3aTSXKKH NpOBEpAEICA HAa BHENECHTpeH-
HOe CXKaTHe B IDIOCKOCTH CTeHBbI IPH AeHCTBHH BEpTH-
KanbHOH HpolonsHo# cwiel B pacmopa H. Benwumnua
IKCUEHTPHCHTET2 paBHOMEACTBYIomEH Ha ypOBHe
NOJOKOHHHKA He [OJDKHA IpeBbuuarts €, = 0,7y.

Ecnu conpoTHBIIEHME NATHI Cpe3y WIH YINIOBOFO
HPOCTeHKa Ha BHEIlEHTpPeHHOe CKAaTHe HeJOCTaTOYHO,
Mis BOCHDHATHA pacmopa B IlepeMbIuKax Tpebyerca
YCTaHOBKA 3aTKEK, KOTOphie 3afeIbLIBANICA B
KNnajiky Ha rnyOuny de mMeHee 50 cM oT Kpas mpoema.
Ceuenne 3arsDKeK IpoBepsAeTcA 10 Gopmye

H<RA,,
e Ay — WIomah CeYeHAA 3aTAKKH.

(101)

102)

BHCAYME CTEHH
(CTEHNI, ONMHPAIOIMMECA HA PAHJABAJIKH)

7.196. BucAude CTeHbl, ONMPAOIHECH Ha XKENe3o-
6GeToHHbIE WIM CTAIRHbIE PAHAGATKH, NOAEPAHMBaEMbIe
KOJIOHHaMH W cronbuatniMi ¢yHnaMeHTaME, pac-
CUMTHIBAIOTCS HAa MPOYHOCTH IPH CMATHH B 30He Haj
onopamMu paHAGANOK HO YKa3aHWAM, HNPHBEACHHBIM
B o [ 6.48—653].

7.197. Pacuer iuapku Wik OeroHa Ha CMATHE IOJ
onopamMH panfGaNnoKk NPOH3BOIMICH KaK jId mepe-
mbriek (o m. 7.186 u 7.187), npu 310M paHpGanku
OPHHAMAIOTCH 33/IEJIaHHBIMH B ONOPHBIX CEUCHHAX.
PacuerHnle CONpOTHBNICHAA IUIAJKH IpA CMATHM IIpH-
mumMalorca no miL [ 4.13 —4.16]. Pacuernnie mmmist
3aeIKH HEpaspe3HhIX H OJHONPONETHRIX paHIGanox
ykazammt B n.[ 6.51]. PacuerHoe comporEmsienHe
GeToHa mpu cmATHE onpexenserca no CHuII 2.03.01-84.

7.198. YkasaHus, npuBefeHHbe B mL [ 6.42 —6.53],
PACTIPOCTPAHAIOTCA HA PACYeT BHCAUMX CTeH HA 3aTBep-
IeBllieM pacTBOpE IPH OTHOMICHHMH BBICOTHI CTCHBI K
ee mponery He meHee 0,5. Ilpn HeoTBepAeBIIeM pacT-
BOpe KIJIafKa pacCMaTpPHBAeTCHA TOJBKO KAK HAarpyska
Ha paupGanky,n. [ 6.53a].

7.199.Cratuuecknii pacueT CTeH, ONMPAIOUMAXCA
HAa paHADANKH, MOXKET INPOH3IBOMHTIBCA TAKIKE METO-
[aMH TEOPHH YOpPYTOCTH (HampaMep, METOJOM KOHeu-
HBIX 3WIeMeHTOB ¢ NpumeHenmnem JIBM). Ilpu stom
CTeHa M NOJJICPXHBAIOMAA €¢ paHmbanKa paccMaTph-
BaloTCA KaK OGanKa-CTeHKa, cocrosimas M3 [BYX
HJEaNbHO YNIPYTHX MATEpHANIOB, HeMHe#HOCTH Aedop-
ManEi KOTOpPbIX YCJIOBHO YUHTBIBAaCICA YMCHblle-
HHAEM HX MOAyJell ynpyrocty,i. [ 6.48].

7.200. dmiopa pacnpejic/icHEA JaBJIcHHA B KJajiKe
BHCAYMX CTeH NpH HATHYHH NPOEMOB HPHHHMAETICA MO
yxazamaam 1. [ 6.52).

IIpoeMbl B BHCAYHX CTeHaX CileflyeT Paclonararb,
KaK OpaBWIO, B OXHOM BEPTHKAIBHOM pAAY B Npefe-
JIaX CcpepHero yuacTka Mexpy onopamu. IIpoemsi,
PacCHOJNIOXKEHHbIe HENOCPEACTBEHHO HaJ PaHAGAIKaMH B
30HaX, IPHMBIKAIOIEX K ONOpaM, YBEJIHYMBAIOT BEJIH-
YMHy Halps)KeHHH B CTeHAX H YXYAWAKT YCIOBHA
paboTeI paHAGATOK.

7.201. ITpouHOCTh KITAAKH CTEH NPH MECTHOM CKa-
TMH Hajl ONOpaMH paHIGaloK ciefyeT NPOBEpATH IO
ykasanuam m. [ 4.13 —4.16].

7202.B cnyuae HeoGXOAMMOCTH BHCSAYaA CTIEHa,
BBUIOXKEHHAaA W3 KHPIHYA, KepaMuwiecKmX, GeToHHBIX
WIH IPHPOJHBIX KaMHeH, IPH BHICOTE PANA KIIaiKH He
Gomee 150 MM MOXeT ObITh yCHNEHA CETYATHIM apMH-
poOBaHHeM B 30He, paCcIIONIOXKEHHOH Hafi H O ONOPaMH
paHpfanku. B 3T0M Cryvae BenHuMHAa pacueTHOroO
CONpOTHBNICHAS KJIANKH HPH MECTHOM oxaruH R,
OpHHHMAeTCA PaBHOH PpacieTHOMY COHPOTHBIICHHIO
KNaJK#H ¢ CeTyaThiM apmHpoBammeM Rg;. Boicora
30HBI KIIA[IKH, YCHICHHOH CETYaThIM apMHpPOBaHHEM,
OrpaHHYMBAaeTCA CeuYeHHeM, B KOTOPOM HpOYHOCTh
HeapMHPOBAHHEOH KJIAIIKH OKAXETCA IOCTATOYHOMH.

Ilpu HenoCTaTOuHON NPOYHOCTH BHCAYEH CTEHHI,
BEDIOXKEHHO# K3 OCTOHHBIX WM NpPHPOAHLIX KaMHEH
¢ BhICOTO# psfa Gonee 150 MM, 1A KOTOpLIX YCHITe-
HHE CeTUaThIM apMHpPOBaHWeM sBiAercS Manoddbdek-
THBHHM, CllefiyeT NOBBRICHTh XECTKOCTb PaHAGANoOK,
YTO YBEJIHIHT UIHHY IDIOLAH CMATHI.

7.203. Pacuer paHAGANOK HOJIDKEH NPOM3BOAMTBCA
Ha iBa CITy¥as 3arpy>KeHHsA: B IEPHOM BO3BEJICHHSA CTCH
H B IEPHOA IKCIDIyaTaHH 32KOHYECHHOTO 3[IaHMA B
cooTBercTBHH C I [ 6.53].

Ilpu pacuere paHnGanox Ha Harpy3KH, AEHCTBYIO-
e B ICPHOJ BO3BCACHMA CTCH, CQICOAYET TaKXKe YuH-
THIBaTh HArpy3KH OT IIePeKPLITHH, PaCHOJIOKEHHBIX B
Hpefenax KBajpaTa KJIagKH BhICOTOH, PaBHOH IponeTy
panpGanku.

7.204.B cnoxadbix cny+asx (Hampumep, IpH pac-
NOJNIOXEHHH HpOeMOB Hajl ONOpaMH paHNGAIKH, MpH
IBYX WM GoJiee BepTHKANLHBIX pAJAaX NpOeMOB H JIp.)
paHaGanka NpHGIIDKEHHO MOXeT OhITh paccUMTaHa Ha
BCI0O HATPY3Ky OT CTeHbi, NIPHHAMAas DaBHOMeEpHOE
pacupe/iclicHHe JAaBJICHHA B KaxIOM HpOCTeHKe,
onmpanomeMcs Ha paia6anky. Ilpa 3tom npuHHMaeTca,
970 K KaXOMY HpOCTeHKY NpHIOXeHblI Harpy3kw,
HAXOJAIHECA MEXY OCAMH NPHMBIKAIIHMX K Mpo-
CTCHKY HpO€MOB.

7.205.1Ipr CHMMETPHYHOM pPacCHOJIOXKEHHH OBYX
BEPTHKANbHBIX PAJOB NPOEMOB HAarpy3Ky, HaXxops-
LyIoCa MeXAY OCAMM NPHMAIKAIOUMX K HpPOCTCHKY
IpoeMOB, [IOMYCKAaeTCA YMHOXATh Ha Ko3dduimenr,
pasHeii 0,3. TlpH 37T0M BeJIMUMHA ONOPHEIX peaKIfMii
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paHmOaNKH omnpepenseIca IO Harpyskam, [EHCTBYIO-
MM B Npefenax ee HJMHbI Ge3 MOHIDKAIOIMMX KO3¢-
(uimeHTOB.

7.206. Ionepeunas cuna y onop paHnGaNnKH MpHHH-
MaeTcsi PaBHOH PpaBHOJCHCTBYIOMIEH BCeX Harpysok,
PACTOJIOXKEHHEIX B HpefejiaX IOJOBHHBI IpoieTa
paHOGaNKM, OTCeKaeMOro HaKJIOHHBIM  CEYeHHEM
(uept. 52). Pacuer paHpGankyu IO HAKJIOHHOMY cede-
HMIO Ha JICHCTBHE NONEPEYHBIX CHJI IPOUSBOMMICA MO
mr. 3.29 —3.31 CHulI 2.03.01-84.

— el 2

s

A
(4

Yepr. §2. OnpenesneHue nonepedHoil CHUIEI Y ONIOP PaHAGANTKH
1 — KonoHHa; 2 — paHpGanka

Hpumep 15. Pacuet BHCAYEH CTEHBI NPOMBIIUIEHHOTO
3[aHUA.

TIpoBepuTh IPOYHOCTD HAPYXXHOH KHPITHYHOH CTEHEI
IIPOMBILIUIEHHOTO 3Manus TomuwHo# 0,38 M, ommpaio-
meiick Ha Kelne306eTOHHbIE OMHONPOJIETHbIE PaHN-
Ganxn. CTeHa BbUIOKEHAa M3 I[JIMHAHOFO KHpNWua
IDIacTHYecKoOro npeccopaHua Mapku 100 Ha pactBope
mapkH 50. PaHgGanku, H3roToBsicHHbie H3 OeToHa
mapku 250, HMeWT TpameuueBHOHOE HOINepedHoe
ceueHue BhIcoTOM 0,45 M. [lnmHa paHRGanok, yio-
JKeHHbIX Ha 0Ope3bl Kene306eToHHBIX (YHOAAMEHTOB,
paBHa 595M. B creHe Hap paHpbanko#t mumeercs
[BEPHOIi NIpoeM, PaclonoeHHsIi Ha paccroanuy 0,4 M
OT rpaHu omopbl (uepT.53). OmopHasA peakuus paHf-
GasIKH 3a BBIYETOM HArpy3KH OT cOGCTBEHHOro Beca
N = 550 kH (55 1c). MOMeHT KHepLMH TIpUBEJIEHHOTO
cevenus paun6anku I,,; = 264 - 1075 m*.

450

-
|

.
1
A

Yepr. 53.

Onpepenenne
IKBHBAJICHTHOIO N0 XEeCTKOCTH paHAGanke

BBICOTHI nosica KNaaKH,
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ITo dpopmyne [ 56] n.[ 6.48] ompenenseM BHICOTY
nosica xianku H,, 3KBHBaJIEHTHOTO MO >KECTKOCTH
panpbanke. Jinsa Gerona xyacca B20 £, = 2,65x
x 10% MITa. XecTKocTb paHaGanKy paBHa:

085Ey1I,,; = 085-2,65-10* -264.107° =
= 59,5MH -M*.

PacueTHOe CONpPOTHBIEHHE CXAaTHI0 KNagKH H3
kupmyya mapku 100 Ha pactBope mapkH SO HaxomuM
no 1abn. [ 2] m.[3.1]: R = 1,5 MIla. Cpennuit npenen
NpOYHOCTH KJagkk onpefenuM 1o ¢opmyne [ 3]:
n[320] R, = 2R = 2-1,5=3MIla. Yupyraa
XapaKTepuCIHKa Kiaaka a = 1000, cm. m. [ 3.21,
1abn. 15]. Mopyns ympyrocts xnagkm no dopmyne
[7] n[322) E = O05E, = 05-1000-3 =

= 1,5 - 10° MIla. Ilo gopmyne [ 56] m. [ 6.48)

) 3] [ 085Epl,0q
Eh

3 59,5
1,5-10° -0,38
Jitmia smopsl naenennd no gopmyne [ 59] n.  6.50)
6e3 yueTa BIHAHUA NpoeMa
I,=a, +5, = 0475+09-094 = 1,32 m.
JiyuHa 3mopbl JaB/IeHAS 32 BHIYETOM NIPOEMa paBHa:
5, = 0475+0,4 = 0875 m;
L=1 -1 =132-0875 = 0445 m.
[Inomaps cmatua A, = 0,875 - 0,38 = 0,333 Mm%,

B nmaHHOM ciyyae BCAEACTBHE HANMYHMA IIpoema
pacueTHas IUTOLIANlb CEYCHHA NPH MECTHOM CXATHH
paBHa MWIOWamM CMATHSA, NpH 3TOM Rp,. = R =
= 1,5MIla. MaxcumanbHasd BeJIMUMHA Hanps>kKeHHA
CMATHA onpenensercs no ¢opmyne [ 57] n. [ 6.49]

Ho=

=2 = 0,94 m.

0. = 2N - 2.550
A =
(a, + s,)h 1,32.0,38
= 2190 klla = 2,19 MIla.

Hanpsaxenna y kpad npoema o, = 2,19 %4% =
= 0,74 MIla.
Mnowans 3mopsl [aBiieHWA B Npenenax mNpoema
paBHa:
A = 0,740,445 - 0,5 = 0,165 MH/m.
pu 3ameHe IIOLIaAY 3IHOPHI AABIEHHA B HpeAenax
1poeMa paBHOBENMKOH IUIOHINpI0 NapajurelorpaMma
Ha YUacTKe CTeHbl, PacHOIOKEHHOM Hafl ONopoit paHj-
Ganky, yBenMUeHHe HANpPKEHWA HA 3TOM YYacTKe
COCTaBHT:
0,165
0,875
Bemmumibl KpaeBhIX HANPSDKEHMH Ha YYacTKe CTEHBbI,
PaciioNoeHHOM Haj ONOPOi paHIOaNKH, COCTABIIAIT :
Omax = 2:19+0,19 = 2,38 MIla;

Omin = 0,74+0,19 = 093 MIla.

Ag = = 0,19 MITa.
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BenmunHa Ko3(¢HIHEHTa MOJHOTHI 3MIOpPH! JaBlIe-
oA 0o gopmyne [ 17]) m. [ 4.13] pasna:

y= _2:38+093
2.2,38-0875

Kos¢ppuuuent d = 1,5 — 0,5y = 1,15, PacuerHasn
Hecyllas COCOGHOCTD KJIafKH HaJ\ ONOPOi paHNGaIKH
onpepenserca no ¢popmyne [ 17} n.[ 4.13]:

N, = YdR A, = 0,7-1,15-1,5-0333 =
= 0,402MH = 402xH < N = 550 xH.

Tax Kak Hecymasa cnocoGHOCTh KJIAOKH IpH pact-
Bope Mapku S50 HemocraTouHa, NpPUHMMaeM pacTBOp
mapku 100 Ha yuacTke CTeHBI, NPHMEIKAOMEM K
MpoeMY H pacHoJIOKEHHOM HaJi ONOpO# paHAGAIKH.
IIpu 3TOM pacueTHOe CONMPOTHBIICHHE KIAJIKH YBEH-
wrca o R = 1,8 MIla, a pacueTHas Hecyluas crocoG-
HOCTh KiagKH Bospacrer fo 482 kH < 550 kH (me-
3HAYMTENbHOE YMEHBlIeHHe BeMWMH Ho H [,, BbI3BaH-
HO€ NOBBbIICHHEM MOIYNA AehopMauuy KIagku, He
yunTbiBaerca). IIoCKONbKY NOBBIIEHHE MAapKH pact-
Bopa He oGecneumBaer TpeOyeMol Hecyuied ciocoG-
HOCTH KIJIafiKH, YCHIMBaeM €€ Ha PpacCMarpHBaeMOM
yyacTKe ceTyaTeiM apmuposaHmeMm. Kak BugHO u3
dopmyn [3] n.[320] m [7] n.[3.22),xnankac
CeTyaTblM apMMpOBaHMEM M HEapMHpOBaHHadA Kilajka
HMEI0T OJMHAKOBBIA MOXYJb YNPYTOCTH, HOJITOMY
BenuuuHbl Ho u [, He m3mesuorcsA, TpeGyemoe pac-
YeTHOe CONPOTHBIIEHUE apMHPOBAaHHOM KITAAKH

0,875 = 0,7.

Ry = —330 = 2050 «dla = 2,05 Mila.
07-1,5-0,333
Ilo ¢opmyne [27] n.[4.30] onpenensem
2uR
ZB%s = Ry - R =205-15= 055MIla. Iina
100

apMHpPOBAHHOM KJIaJKH NpPHHHMaeM OOGbIKHOBEHHYIO
apMaTypHyl0 MpOBOJIOKY JAHaMeTpoM 4 MM ¢ IUIO-
Wafpio momepeyHoro cevenua A, = 0,126cm> =
= 0,126 -10™* M*>. PacueTHOe CONpPOTHBJIEHHE IIpO-
Bonoxu R = 200 MITa. IIpoueHT apMHpOBaHHsA IO
obremy paBes un = 0,55-100/(2-200) = 0,138.
ApMarypHble CeTKH ¢ KBaJipaTHOH AYEHKOH YKIIafpi-
BaeM vuepe3 TpH pApa Kiaaxu no Beicote. Ilpu 3rom
paccrosHue Mmexay cerkamu s = 0,23 m. M3 dopmysl,
npuBefeHHo# B 1. [ 4.30], onpenensem pa3mep sueiKkH
¢ = (2A-100)/u = (2-0,126 - 10™* - 100)/0,138 =
= 0,08 M. IIpu ¢ = 0,08 M No ToMIMHE CTEHHI pa3Me-
maeTca S5 CIrepxXHeH CeTKH, KOTOpble IOJIXHBI OBITH
YCTaHOBJIEHB B Ipefesiax BCed BBICOTHI Npoema. [Ipu-
MeHeHHe CeTYaToro apMMpoBaHHsA obecnewio TpeGye-
MYI0 IPOYHOCTb KIIAAKH IOJ] ONOpo# paHAGanKH.

Tipumep 16. PacueT BHCAYeH CTEHbI XWIOTO IOMa.

IlpoBepuTs NPOYHOCTh HAPYXHOH BHCAYEH CTEHBI
KHPIHYHOTO >KHIOTro Aoma ToiumHo#i 0,51 M, omapaio-
meAcs Ha Jkene30GeTOHHbIe ORHONpOJIETHBIE paHf-
Ganku. CreHa BHUIOXKEHA H3 CHJIMKATHOTO KHMpHHYa
mapku 100 Ha pacrBope mapku 50. PanpGanka usro-
TOBJIeHa M3 OeroHa knacca B25 Bricotoit 0,45 M.
ImHa paHnbanok, YJOXKeHHBIX Ha oOpe3bl xeJe3o-
GetoHHbIX dyHmamMenTOB, ! = 5,9 M. BoicoTa crenn! —
5 araxcedi, BuicOTa 3TaXa — 2,7 M. B cTeHe Hap paup-

GanKoii MMeIOTCA [Ba pAAa CHMMETPHYHO pacnojno-
EHHBIX OKOHHBIX MpOeMOB umpuHo# 1,5 m. Pac-
CTOosHHe OT mpoema [0 KpaeB paHnGankm 0,85 m.

IlnpaHa MEXOKOHHOTO NpocTeHKa b; = 1,2 M. Pac-
CTOSIHME MEXOY OCAMH TNpOeMOB b=2"Tm
(uept. 54).

9=0335(3,35)MNa(xec/cm?)
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Yept. 54. CTeHa :xu10ro AOMa, ONHPADIEAACA Ha paHAGaNKy

OnopHan peakiys PaHAOANKH C YUYETOM pacueTHBIX
HArpy30K, HOpPUXOASAUMXCA Ha HECYLUYI0 BHCAYYI0
CTeHy, 3a BbIYETOM HAarpy3KH OT e¢ COGCTBEHHOTrO
Beca, paBHa N = 505 xH (50,5 1c). Ycwmre, npuxons-
meeci Ha MEXOKOHHBIA IPOCTEHOK, C YYeTOM
nomxkaiomero kopouumenra 0,3 pasHo: N} =
= (©03-2 Nb)/I] = (03-2:-505-2,7)/59 =
= 139 xkH. MoMeHT MHEpUMH NPUBEACHHOTO CeYeHU
paupbanku I,,; = 305 - 10™° m*. JInn GeroHa xnacca
B25 E, = 29-10*MIla. Xecrkocrs paHaGanku
onpegenserca  mo  ¢opmyne 085E,l.; =
= 0,85-29-10%-305-10"° = 75,2MH - m*.

PacueTHoe COMPOTHBIICHHE CXATHIO KIIaIIKH M3 CHIM-
KaTHoro kupmuya Mapku 100 Ha pacrBope Mapku 50
R = 1,5 MIa, cm. 1a6n. [ 2] n.[ 3.1]. Ynpyrasa xapak-
TepucTka Kiagku o = 700. Cpemuuit mpepen mpoy-
HocT Kiagke R, = 2R = 3,0 MIla. Mogyn» ympy-
rocrd knagku no ¢opmyne [7] n.[ 3.22] pasen:
E = 05E, = 0,5-700-3,0 = 1,05 - 10°> Mlla.

Boicory mnosca kmagk# Hy, IKBHBAJIeHTHOro mO
KECTKOCTH paHpafaiike, ompedensieM no dopMmyne
[56] n.{6.48]:
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H, = o/ 085EsTeq _
Eh

3
= 2 ~_.._251_2..___= 1,04M.

1,05 -10% - 0,51
JInuHa yyacTKa pacupefielieHUs JaBJICHAA OT rpaHei
omops! paBHa §; = 0,9 Ay = 0,93 M. J/mHa oNopHOTo
yvyactka paHpgbanku a; = 0,475 M. OcHoBaliHe 3MOpHI
pacnpefieJieHHst [aBJIeHHsA Hal ONOpo# paHAGaIoK
paBHo: I, = a; + s; = 1,405 m. IInomapp cMATHA

A, = 0,7165 M.
HanGonblliee HanmpskeHHe Hal ONOPOit paAnGanku
_ 2N-N, _ 2-505-2— 139 _
¢ Lb 1,405 - 0,5

= 1230 kIla = 1,23 Ml]a.

HanmpsikeHHe B MEXOKOHHOM IPOCTeHKE paBHO

o= ¥ 230 xITa = 0,23 MIla.
1,2:05

BenenictBie Ha/miuMA IpoeMOB B IIpoJyieTe pacderl-
Has IUIOIanp NPH MECTHOM CXKAaTHH paBHa IDIOIIamH
cmaATHA, T. ¢. R, = R = 1,5 MIIa.

PacuetHas Hecymias cmocoGHOCTh N, Kiagku Haj
onopoii paHnbanku onpepensderca mo ¢opmyne [ 17]
o[ 4.13]:

N, <VydRA, = 0,75-15-0,7165 =
= 0,806 MH = 806 xH > 435 xH.

Hecymias cioco6HOCTS Kitaku oGecnedeHa.

PacueT Ha feiicTBHMe H3rubaomero MoOMeHTa H Ione-
peuHoit cuibpl B paHpabanike B JaHHOM NpHUMepe He IIpH-
Bomurcss. OpHako MNpH OINpeNesIeHHH BeNHYMHBI MO-
IepeyHOil CHJIBI CllelyeT YUMTBIBATh - TONBKO YacTh
SMIQpbl A3BJIEHHA, PACHONOXKEHHYI0 MEXHAY TOUYKaMH
nepeceueHns BepxHel rpaHM paHAOanKu C HEBLIFON:
He#ilIMM HaKJIOHHBIM ceueHHeM y omop. B kadectse
OpHMeEpa pacCMOTPHM KOHCIPYKIHIO paHfGankH,
KOTOpasA 1 BOCHPHUATHA MNONEpEeYHbIX CHI Yy ONOp
apMHpOBaHa XOMyTamH mHamerpoM 10A-I ¢ warom
0,1 m.

Ky  npoexuMH
Ha#fiem no opmyne

co =V kaRy,bhiu/(Rg, A, + 0,bu) =
= 0,49 M,

rae k2 = 2 — pnsa Tsoxenoro 6eToHa;
R, = 1,0MIla — pacuerHOe CONpPOTHBIICHHE
OeroHa Ha oOcCeBOe pacTa-
JKEHHe;
b= 05M — umpnHa paHHOaNKH;
ho = 0,4 M — paGouas BBICOTa CeUEHHS;
R;, = 170 MIla — pacyerHOe CONpPOTHBIICHHE
nonepevHoH apMatyphi
PAaCTAXKCHHIO UL IpeJieiib-
HbIX COCTOAHMH TiepBOH
TpyImBi;
A, = 157107 M* — TWIOWAAp CEYeHHA XOMYTOB;
u = 0,1 M — paccrosiHe MeXZy XOMYy-
TaMH B NPHOHNOpPHOH 30HE
paHpbanky;

HEBBITOJHEHILIET0  CeYeHHA
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0y = (0,5,/1,) = — HampsXeHHe Halg KpaeM
= (1,23:0,93)/1,405 =  onops! paHOGanKH.
= (0,81 MIla
Jmopa paclpefeneHus HAaBiaeHuA Ha paHAGanIKy
nokasaHa Ha uvepT. 54. HaupsokeHue Ha paccTOAHHH
Co OT rpaHeii oNop paBHO:

0o = O, (—-—————lc—al‘ — % ) H
(4

1,405 — 0,475 — 0,49
1,405
Tlonepeunas cuna Ha pacCTOAHUM Co OT ONOPHI PaH-
Ganku paBHa:
Q = (0oheo +Ny)[2 =
= (0,38:0,5-0,44+139-1073)/2 =
= 0,112MH = 112xH (11,2 1¢).
Tpumep 17. Pacuer Ha MecTHOe CkaTHe KJIa[KW HOJ,
ONOPHBIM YYACTKOM KeNe306eTOHHOMH NepeMBIIKH.

Tlepembruxa omupaercd Ha KHPIMYHBIA HPOCTEHOK
mmHoi I = 1 m, TonumHoii 0,38 M. IlepeMbraka AMeeT
LIMpHHY NonepeuHoro ceveHus 0,29 M. JiymiHa ONOpPHBIX
ydactkoB @ = 0,2 M. PacuetHas Harpyska Ha omope
65 xH. Knanxa npocreHka M3 KHpIMYa Mapkk 75 Ha
pacTBope MapkH 25 -C pacueTHBHIM CONpOTHBIEHHEM
R = 1,3 MIla.

Haiiti pacueTHyI0 HecCyIiyio cIoco6GHOCTD KNamKH.

TIpomoneHas CXMMamOWasAs CHIa OT MeCTHOH Harpys-
x# paBHa V, = 65 kH. Ecnu og onopamu n3rn6aeMeix
JNeMEHTOB He TpeGyeTcA YCTaHOBKA paclpemesTelIb-
HBbIX IUIHT, TO JoNycKaeTcsa npuuumars Yd = 0,75 msa
KI3AoK H3 Kupnuya. IDiomams CMATHA, Ha KOTOPYIO
nepefaeTcs Harpyska, pasHa: A, = 0,29-0,20 =
= 0,058 12,

IpusvimaeM § = 1,2. PacueTHast IUTOIaaD CeYeHHA,
omnpepelifeMan COITIACHO yka3aHuaM N. [ 4.16], paBHa
A = 0,38 + 0,20 - 0,38 = 0,2204 M>.

PacuerHOe CONMpOTHBIICHHE KIafKH Ha cmatHe R,
cnemyeT onpepenats no gopmyne [ 18] n. [ 4.14]:

R, =R =12-13 = 1,56 MIla,

3 3
e £ = A 02204 _ 1,56> &, = 1.2
A, 0,0580

Pacuetnas Hecymas cnocoGHOCTH KIIA[KH ONpeAei-
ercano popmyne [ 17] n. [ 4.13}:
N, = YdR A, = 0,75 -1,56-0,058 =
= 0,06786 MH = 67,86 xkH > 65 xH.

HNockonbky Harpyska Ha omnope npebmuaer 80 %
Hecyei CNOCOGHOCTH KIIafKH, TO Tpebyercs ycrpoii-
CIBO ceTyaToro apmuposasus (cM. m.4.24). Onpe-
JelHM CeueHHe cTepxHeii, Heo6xogMMoe i BOCTIpHA-
THA PacTATHBAIOLHX HANMpPKEeHUH NPH MECTHOM CXKATHH.
Benwwina HauGonbluel OpAMHATHI  PaCTATHBAOHMX
HanpsokeHHi He MOJDKHA IPeBBILIATh BEJIMUHH, ONpefie-
ngembix no dopmyne (31) 04 < 08R,, =
= 0,8 -2,25 - 0,16 = 0,288 MITa. Harpy3xa, pacnpepe-
JIeHHAs N0 IWIOINAIH ONOPHOTO Y9acTKa, PaBHA:

q = 65/(0,2:0,29) = 1120 kIla = 1,12 MITa.
Ortnowennte v = afl = 0,20/1,0 = 0,2.

g = 1,23 ( ) = 0,38 MITa.
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HauGornbiiag OpOMHATA PacTATHBAIOLMX HampsKe-
HEil, MeACTBYIOUMX B HNPOCTEHKe, ONpeneisfercA IO
¢opmyne

0,4q
9,6v% —1,7v +1
- 04-1,12
9,6-0,2%> —1,7.-0,2+1

= 0,429 MIIa > 0,288 MIla.

Jr1a BeJMuMHA NpeBBIUIAET 3HAYeHHe, HalNeHHOE IO
ycnopmio  (29), mO3TOMY YCTAaHOBKAa pAaCTAHYTOM
apMaTypsl HeoGxomuma.

OnpenermMm BHICOTY pacTAHYTOH 30HbI o GopMyIie

b=a(,75v* —2,75v +1,25) = 0,154 m.

Otmax =

PapHopeiCTBYI0IIaA PAaCTATHBANINHX YCHIHH, NOM-
CYMTaHHasA o o6bemy 3mopsl, paBHa Q = 0,5 - 0,429 x
x 0,154 - 0,38 = 0,0126 MH = 12,6 xH. Jna Bocnpn-
ATHA 3TOT0 yCWms HeoOXOOMMO YCTaHOBHTH apMa-
TYpy B TOPH3OHTAJIBHHIX IIBaX KiaakH. Ilpmaumaem
crepau guamerpom 4mm Al (R, = 210 MIla,
Ag = 0,126cm* = 0,126 - 10™* M), Ilpu ToNmpHE
crensl 0,38 M 1 mare crepxaei 0,10 M B 1LIOB YKJIafibl-
Baerca 4 crepxuna. IIpu ABYyX apMupoBaHHBIX WIBaX
Hecymiag cnocoGHOCTh CTepXHel IpH PpaCTKEHHH
coCTaBinseT RyA, = 210-0,126-107* -8 =
= 21,16-10"*MH = 21,16 xH > Q = 12,6xH.
Takum 06pasoM, HPOYHOCTH KIIAHAKH HOJ OHOPHBIM
YUACTKOM IepeMbIuKH obecrieveHa, JIHHa pacTAHYTO#M
apMaTypsl MpHHAMaeTcA He Gonee Tpex HMMH ONOPHBIX
YYACTKOB ,,a”.

AHKEPOBKA CTEH H CTOJIEOB

7.207. AHKepoBKa CTeH H CTONGOB MOJKHA BBHIION-
HATBCA B COOTBETCTBHH C YKa3aHWAMHM, IPHBEACHHBIMK
B [ 6.35— 6.39].

7.208. Cranburie aHKepa ¥ CBA3M, PacHONONKEHHbIC
B HapYXHBIX CTeHax MNOMEWIEHHH ¢ HOPMAIBHBIM
BIIQXHOCTHBIM PeXHMOM, 2 TaKJKe B HapyXHbIX H BHYT-
PEHHAX CTeHaX H CTON6ax MOMEIIEHWH C BIIaXKHBIM
WIH MOKPHIM PEXHMOM, JOJDKHBI GBITH 3alMINCHBI
OT KOpPpO3HH.

Ilpn pacuere aHKepa [OJDKHBI IIDOBEPATHCA €ro
CeYeHHe NpH PacyeTHBIX COIPOTHBIICHHAX CTAIH, MpH-
BeJleHHBIX B TaOin. m. [ 3.19], xpeivieAne K HpOTOHY,
HACTWIIy HMN¥ KOJIOHHE, a TaKyKe 3aieika aHKepa B
KrapKe.

IlpounocTs 3apenikM aHKepa B KIaJKe OIpejesns-
€ICA CONpPOTHBIIEHHEM KIIaIKH Cpe3y N0 TOPH30H-
TanBHBIM IIBaM, PAacHONOXKEHHBIM NOJ AHKepOM H
Ha[ HEM.

PacnipepenieHne naBneHMs B KiafKe IPHHUMAaeTcs
mop, yrnoMm 45° (uepT.55). PacuerHoe ycwime B
aHKepe J0JIXHO YROBICTBOPATH YCIIOBHIO

Q< 2a(a+b)(Ry, +08n p 05), (103)

e a — rnyGuHa 3ajieNiky aHKepa;
b — pnuna nonepeuHoro WITHIps aHKepa.

OcransHble 0603HAUCHHA NpHBENEHH B (GOpMyse
{ 23] mn.[4.20].

Nnan
50
—
S|l e
“Q
T B
N45°
_—1,_———

Yepr. 55. Pacuer auKepa
a ~ onpepesneHHe YCHIHRA B aHKepe; 6 — K
B paGoTy IIpH BLIIcPIEBaHUN aHKEPa

OYHOAMEHTH H CTEHH NOABAJIOB

7.209. IlpoexTHpoBaHHe (yHAAMEHTOB M CTEH NMOJ-
BAIOB MPOH3BOIHICA NO YKa3aHMAM, HpHUBECHHLIM
B 1. [ 6.65 —6.68].

7.210. Ykazanaei B IL [ 6.65] chmyuadHBLz 9KC-
HEHTPHCHTET AOJMXeH GObITh ydYIeH NIpH oOIpefeneHuH
HONIOXKEHHUA HOPMANBHOM CHIBI B HIDKHEM CeYeHMHM
CTeHbl HEPBOTO 3TaXa, IPOYHOCTh KOTOPOTo HOJDKHA
GBITh HpOBEpEHa IPH BHEIGHTPEHHOM CXXATHH.

7.211.1lpu TommuHe ¢QyHOAMEHTa MEHbLUCH, uYeM
TOJIIIMHA CTEHBI NEPBOr0 3Taxa, IUMpPHHA CBECa CTEHBb!
MepBOro 3TaXKa Haj (YHHAMEHTOM He JOJIKHA NpeBbI-
wath 10 cm.

IIpu pacuere ecTeCTBEHHOIO OCHOBAHWA CITyYaHHBIH
SKCUEHTPHCHTET He YUHTbIBAETCH.

7.212. MOpO30CTOAKOCTh MATEPHANIOB, IIPHMEHse-
MbIX Wig ¢(YHEAMEHTOB H CTeH INOABAIOB, JOJDKHA
orpeyats TtpeGoBaHMsM, npHBeJeHHsiM B IL[ 2.5,
1abn. 1].

7.213. CocraBsl LeMEHTHBIX pacTBOpOB mia QyHAaa-
MEHTOB M JApYTHX KOHCIDYKIMi, pacHONIOXEHHBIX B
HACBHIIIEHHBIX BOJOH IPYHTaX M HHDKe YPOBHS IpYHTO-
BBIX BOJ, CllefyeT NPHHUMATh [0 IpHI. 4.

7.214, Kamennsie GpyHIaMeHTbI MOTYT OBITS JIEHTOY-
HbIMH H CTONIGYaThIMH (OTHENBHO CTOALMMM) .
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Jlentounple yHmaMeHTHI OBBIYHO YCTPAMBAIOT IO,
CIUIOIHBIMH CT€HAMHM C OTHOCHTEJIBHO HEIIMPOKHMH
NpOoeMaMH WITH ¢ HeGONBILIMM W CTIOM [IPOEMOB.

Jnsa ywmenbilileHua o6GpeMa K3 KH B IPOHM3BOL-
CTBEHHBIX 3[aHUAX C HIMPOKHMH IPOEMaMH PEKOMEH-
OyeTcs NMPHMEHATh cTonbdarbie QyHOAMEHTBl € paHj-
Gankamu, HOAHEP)XMBAIOIIHMH CTEHBI.

Cronbuatele GyHHaMeHTHI ClleflyeT IPHUMEHATb H B
MAJIOSTXHBIX XWIBIX M OOILECTBEHHBIX 3[aHMAX B
CITyYasx, KOrJia 370 3KOHOMHYECKH OIIpaB/IaHo.

CronGuarple ¢yHIaMEHTbl DPEKOMEHIYETICA pacno-
naratb B yriax 37aHMA Ha NMepecedeHHAX CTeH H BHOJb
CTeH Ha pacCTOAHMAX, ONpeReNiAeMbIX pa3MepaMu
dyHpamMeHTHBIX Ganok. OOGBMHO NPHMEHANT XKese3o-
GeToHHbIE paHAGanKu, KOTOpble MOTYT GBITh COOPHBIMH
WJIH MOHONUTHBIMH.

CronGuatbie ¢yHZaMeHThl MOryT ObITb MOHOMHI-
HBIMH WIH cOOPHBIMH H3 C1a60apMHPOBaHHBIX JXKeJe30-
GeTOHHBIX 37neMeHTOB. [IpH 3HaWATENbHOH BEJHYHHE
IKCLEHTPHUCHTETa BEPTHKAIbHOH Harpy3Ku PEKOMeH-
AyeTc MpoeKTUpoBaTh ¢GyHAaMEeHT HeCHMMeTPHIHBIM,
a nopouBy ¢yHZaMeHTa NEHTPUPOBaTh NO paBHOAEIH-
CTBYIOILIEH CHITe.

IIpu npoexTHpoBatMA GYHRAMEHTOB, a TaKe, CTeH
[OABAIOB, €C/TH NPEANoJIaraeTCa uX Bo3Be/ieHHe 3UMOI,
ciefyeT yYUThIBaTh YKa3aHHA paspeoB 7 u 8.

7.215. OyHnaMeHTHI CTeH HOJBAJIOB 3aKJIaiLIBAIOTCSA
Ha rnyGuHe He MeHee SO CM HHM>XXe ypOBHA NOJIa NOK-
BaJIBHOrO IIOMeILEHHA.

7.216.Cxema Harpy3ok Ha CTeHbl HOOBANOB M
OuepTaHHA 3MIOp H3rHGaOUMX MOMEHTOB HPHBEHEHbI
Ha geprt. 56.

CreHa noBana paccUMThIBaeTCA Kak Ganka ¢ ABymMs
HENOABHKHBIMH HIAPHHPHBIMHA oropamu. IIpn Hamwum
GeTOHHOTO MOJIa pacyeTHaf BBICOTa CTeH HNOABaIA
NPHUHUMAETCA PaBHONl DPaCCTOAHMIO B CBETY MeXHY
mepeKphITHEM INOABajia M HOBepxHOCTbI0 mojya. Ilpu
OTCYTCTBHM GETOHHOTO IOJIa pacueTHas BBICOTa TIPHHH-
MaeTcs PABHOH paccTOAHMIO OT HIDKHEH IOBEPXHOCTH
NepeKpBITHA A0 MOJOIBH pyHIaAMeHTa.

HOna ynoGcrBa pacuera BpeMeHHYI0 HOpPMATHBHYIO
HArpy3Ky Ha HOBePXHOCTH 3eMJIH 3aMeHMI0T J06aBoy-
HBIM 3KBHBaJIEHTHBIM CJIOEM IPYHTa BBICOTOH H,pg, M:
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Hypqg = —, (104)
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Ty

o

RS

i
SN\

Hy

;

5, &

&

rae F — HopMmaTMBHasA Harpy3ka Ha NOBEPXHOCTH
3eMJIH;
7 — obGpemHasa macca rpyHIa.
9mopa GOKOBOTO MaBJIeHHA IPYHTa Ha 1 M CTeHE!
nopBana IpefcTaBnser coQoif Tpameuuio ¢ BepxHeHd M

HYDKHEH OpIMHATaMH ¢, ¥ 3 :
¥\,
2 ’

,ed+H2) tg? (4s° - -%) (106)

1 =nyvH, tg? ( 45° - (105)

ny
gz =ny Y| —
n;

Toe Nn; — K03 PUUHEHT HEeperpy3KH HIA HArpy3KH
Ha MOBEPXHOCTH 3EMIIH;
n, — TO Xe, WA 00beMHOM MacCH FpyHTa;
H, — BBICOTa 3MMOPKI AaBNEHHA FPYHTa;
¢ — pacueTHbI Yrojl BHYTPEHHErO TPCHHsA FPyH-
Ta, NpHHAMaeTcA 0O  YKa3aHHAM
CHull 2.02.01-83.
MomMmeHTH B CT¢He MOABaNa OT GOKOBOrO JaBJICHHSA
rpyHTra MoryT GbiTh OIpefiesieHs! no ¢popmyrie

1 [H
Mx='6— E(qu +q2)x —
kil w’] - H +H,)2},

(107)
rae H, — pacueTHas BHICOTa CTEH NOABAIA;
X — pacCTOSiHHE OT BepXa CTeHHl HOABaIa HO
PaccMaTpHBaEMOr0 TIOPH3OHTANBLHOIO Ce-
YeHHA.
Ecnu 60x0BOe AaBiicHHE MPHIIOKEHO MO BCeH BHICO-
Te CTeHb! MOABANa, TO NMPHUGIDKEHHO MOXHO CYHTATh,
970 MaKCHMAIbHOE 3HaueHne M, Gyner Ha pacCTOAHMH
X = 0,6H 1.

- [3«1; +(q2 — q1)

Mmax =(0,056¢11 + 0)064‘12)H§ - (108)

Ecmi ock Bhumenexamiel CTeHbl COBIAACT C OCBIO
CTeHbl MOABaIA, TO HArpy3Ka OT BHIINENEKANMMX 3Ta-
el CUNTaeTCA NPHIIOKEHHOH NEHTPATILHO.

PacuetoM Ha BHENEHTPEHHOE CXATHE NPOBEPAIOT
CeUeHHA CTEHBI, B KOTOPHIX MOMEHTBI HMMEIT MaK-
CHMAaJTbHbIC 3HAYCHHA.

M

M max

Yepr. 56. CxeMa Harpy3oK ua credy NOABAA M 3MIOPsI MOMEHTOB



MNOATTOPHBIE CTEHBI

7.217. IlopmopHble CTeHbI M3 KAMEHHOH KIJIaKH
nenecoobpa3HO NPHMEHATH TONBKO IIPH OTHOCHTEJIBHO
neGonbuioit ux Buicore. IIpu Bricote Gonee 4 M mop-
TOpHble CTEHbI PEKOMEHYEeTCS BBINOJIHATH K3 KeJle30-
OGeToHa.

Ipumep 18. Pacuer crener mopsana. Ilposepurs He-
CYHIYI0 CHOCOGHOCTb CTeHBI MOABaJIa KMPIMYHOTO 37a-
uusa. CreHa mopBana sbicotoir H = 2,8 M BhinonHeHa
M3 KPYIHBIX MyCTOTeNbIX GeTOHHBIX 6JI0KOB TOMUIMHOM
40 ¥ BbICOTOH S8 CM, M3rOTOBJIEHHBIX M3 TKEJIOrO
6eroHa mapkh 100. ITycrorHoCcTs 6JI0KOB IO 1LTOLIANM
Cpe[iHero ropH3IOHTANIBHOrO CeYeHHA 25, a 1o 06beMy —
15 %. Knapgxa cTeH nopgBana BHINONHEHZ HA PacTBOpe
mapkH 50. PacueTHas BbicOTa CTeHbI NOABANA OT YPOB-
HA GeTOHHOrO MOJIA IO HIDKHEeH HOBEPXHOCTH HepeKphl-
i H = 2,65 M (uepr. 57) . PacueTHas Harpy3ka Ha 1 M
CTeHBbI NOJBala OT KHPIMUHOH CTeHB! MEpBOro 3Taxa
tormuuHo# 51 eM N = 150 xH (15 1¢).

5
T
SI=
S
2 4 2
4, -

Yepr. 5§7. Pacyer cTeRN noxsana
4 — CXeMa NPHJIOXKEHHA BEPTHKANBHEIX HAIPY30K; 6 — 3mopa
GoxoBOro HapineHHs FpyHTa; ¢ — CyMMapHas 3Mopa K3ru6an-
1IHX MOMEHTOB

CreHa mepBOro 3TaXa pacmoNOXeHa ¢ IKCHEHTPHUCH-
TETOM OTHOCHTEJIBHO OCH IOABRANIA €; = 5,5 cM.

Pacuetsan nocroAHHas Harpy3Ka Ha 1 M CTeHs! NOA-
BaJia OT ONHPAIOWIErOCA Ha Hee MEPeKPLITHA Haj IOABa-
noM N; =22 xH (2,21c) npmroxena ¢ 3KCIEHTPHCHTe-
TOM MO OTHOIICHHIO K CTeHe NojiBana e; = 16 cMm.

OGbeMHas Macca TPYHT2 B HACBHIIHOM COCTOSHMH
v = 1600 xr/mM® = 16 xH/M>. PacueTHsiit yron BHyT-
PEHHEro TpeHMA rpyHTa ¢ = 38°; HOpPMaTHEHOE 3Ha-
YeHAC NOBEPXHOCTHOH Harpy3KcH OT IPYHT2 B HACHITHOM
cocroannu P = 10 xH/m*.

IlpyBeienHas TOMUMHA FPYHTa OT BPEMEHHON Ha-
TpY3KH

Ko3ppumpenTsr neperpy3ku mifi BpeMeHHOH Ha-
TPY3KH M 00beMHOI Macchl TpYHTa

ny=n,=n=12.

BepxHAfi M HIKHAA OpAMHATHI JMOpHI GOKOBOTO
JaBJIcHHA rPyHTa Ha 1 M CTEHHI IO/BANIA ONPENENAIOTCA
no popmynam (105) u (106):

q,=12-16.0,625 - 0,238 = 2,86 xH/™m ;

q, =1,2-16(0,625 +2,65)0,238 = 14,97 xH/m.

HarnGaronpe MOMEHTHI OT HARJIEHHSI TPYHTA OIpefie-
JIAEM B ABYX CeUCHHMAX CTCHBI HofBana: B cedeHun [—1,
PACIIOJIONKEHHOM Ha paccrosmmu 04H =04 - 2,65 =
= 1,06 M oT Bepxa CTeHbI H B ceuenmH 2—2 — Ha pac-
croauud 0,6H = 0,6 - 2,65 = 1,59 M or Bepxa CTeHsI,
B KOTOpPOM BeJMYHHA H3rHOGAIOLIEr0 MOMEHTa OT JAaB-
JIEHWA TPYHTa HMeeT HauGorbiliee 3HaUeHHe.

Mo*dopmyne (107) npu pacrionoxeHUM CedeHHs Ha
paccroanuu 0,4H o1 Bepxa cTeHsl, npuHuMan H, = H':

Mos =;—{H(241 +q3)x— [311 + (g1 —q2) -é]x’} =

1
- {2,65 (22,86 +14,97)1,06 —

1,06
- [3 2,86+ (14,97 —2,86) %] 1,06’} =7,17xH -m.

y

o popmyne (108)

My oz = (0,056, +0,0649,) H* =
= (0,056 - 2,86 + 0,064 - 14,97)2,65% =7,85 kH - m.
H3arnGaounmit MOMEHT OT BEPTHKAIBHBIX Harpys3ok
B CeUeHHM, PAaclOJIOKEHHOM Yy Bepxa CTeHbl NOABana,
ONpeAeifAeTcA C YUeTOM CIYYalHHOro 3KCHEeHTpHCHTE-
Ta e =4 cMm [m. 6.65], Tak KaK TONIHMHA CTEHHI NOJ-

Bayia MCHbBIIC,Y€M CTCHEI IEPBOro 3TaXKa.
MakcumanbHas BeJIMIMHA MOMEHTA

M = 150(0,055 +0,04) —22-0,16 = 10,73 kH - m.

CymmapHble H3rAGaionde MOMEHTHI B CTeHe HOJI-
Baja:

B CeYEeHHH, PAacIOJIOKEHHOM Ha paccroaumu 04H
OT BepXa CTEeHBI,

My, = 10,73-0,6 + 7,17 = 13,61 xH - m;

B CEueHHMH, PacioIoKeHHOM Ha paccrosHuu 0,6 H ot
BepXa CTEHSI,

Mo =10,73-04+785=12,14H-m.

[IpoBepKy NpOUHOCTH CTEHBI MOABAIA NPOU3BOAMM
B cevyenuM /-1, pacmnosioxxeHHOM Ha paccroammu 0,4H
OT Bepxa CTeHbl,

N=150+22+1,06-0,4-24,0-0,85-1,1=181,5kH.

IpowiocTs cTeHHI MOABana NpoBepseM IpH BHELEH-
TPEHHOM C)XKaTHH C IKCIEHTPHCHTETOM

M 13,61

Pacuernan mecymas cnocoGHocTh cTeHbl NV, ompe-
nesisercs 1o dopmyne 1. [4.7]:

81



230
Ncc=mg\01RA(l— "}"_ w.

o n. [4.7),popmyna [15]

_vte
Y = 2 .

B pamsom cmydae mpu h= 40 cm m, = 1, cm.
n.[4.7).

Ynpyrasd xapakTepHCTHMKa IJIafKH H3 KpYIOHBIX
MyCTOTeNbIX GeTOHHBIX GIIOKOB IMPH OTHOMIEHHH

H lo 265
—— e —— 6’6 ;
h h 40
a = 1500.
Koadduument npomonsHoro u3ruGa mo tabim. [18]
n. [4.2)¢= 097.
BsicoTa cxkaroii 30HEI

h,=h—2e=040-2:0,075=0,25m;

A H_26 12,6 0,91
he =7 === 1265 ¢,=091;
€ h, 025 ¢
vty 0,97 + 0,91
= = = 0,94.
Y1 D) )

PacueTHOe coMpOTHBIEHHE KIaOKH M3 KpYIHBIX
MyCTOTENbIX GETOHHBIX GNOKOB, HM3rOTOBJICHHBIX H3
6erona mapxu 100, mpu pactBope Mapkd 50 H mycror-
HOCTH ONOKOB HO CPeAHeMY TOPHU3OHTAILHOMY Ceve-
Huto 25 % onpenensaerca no m. [ 3.12] :

R=27.05=135mH/M .
Pacuernan Hecymias cnocoGHOCTb CTEHEI paBHA:

230
Nc,=mg¢1RskbA 1- n w.

TInomans cevenns (Gpyrro)

A4=04-1,0=04M.

Koaddunment w onpenpensercs no n. [4.7],1a6mn.[19]:

€ 0,075
w=1+ =1+ —=1,19.
0,4

B

N, =094-135-04 (1- i‘(‘)’fi) 1,19 =

=0,38 MH= 380 xH>N= 181,5 xH.

IIpounocTs cTeHbI MOJIBaNIa JOCTATOTHA.

7.218. MopmopHble CTeHbl AOMKHEI GRITH 3aIpoex-
THpOBaHB! TakuM OGpa3zomM, uroGhl GbDIa HCKMoYeHa
BO3MOXHOCTh HMX ONPOKHIBIBAHMA M CKOJIBKEHHS,
oGecneueHs! Hecymas COOCOGHOCTH CTeHBI M IpPYHTa B
e¢ OCHOBaHMM H B HEOOXONHMMBIX CIIyyasX TpeIMHO-
CTOHKOCTS.

7.219. lonmopHsie cTeHs! MOTYT GbITh Ge3peGepHEI-
M ¥ peGpucteiMid. Kak mpaBuio, MpOEKTHPYIOT MX
VUIHpEHHBIME KHH3Y, DAacCUMThIBas KakK KOHCONBHBIE
6arTKH DpSAMOYTOJIBHOTO HIIM TABPOBOTO CEUCHHA.

KameHHble BepTHKaNbpHBIE NOMIOPHBIE  CTEHBI
(uepr. 58) BricoTOM He Gonee 4 M H IPH FOPH3OHTANIL-
HOH IMOBEPXHOCTH 3eMJIH [OHYCKaeTCA pPacCUMTHIBATH
1O YKa3aHWAM H2CTOSIIEro pasiefa.

Ilpy mepenave nasnemus IpyHTa Ha BEPTHKATBHYIO
TIOBEPXHOCTb OMOPHO#H CTeHb! (Ueprt. 59), ecy 3emia
OFpaHHMeHa FOPH3OHTATLHOM INIOCKOCTBIO, pacmpefese-
HHE FOPH3OHTANIbHOrO [aBJICHHA TPYHTa N0 BBICOTE CTe-
HbI onpefieniserca dopmyinamu (105) u (106).

BemmunHy HOpMaTMBHOM Harpy3KH Ha NOBEpPXHOCTH
3eMJIH ClleflyeT IpHHYMATh COITIacHo I1. 7.216.

CeueHH# NOANIOPHOH CTEHBI MPOBEPAIOT Ha BHEIEH-
TPEHHOE CXaTHe M Cpe3 HO TOpPH3OHTANBHBIM Hellepe-
BA32HHBIM [HBaM KIIA[KH.

B pacuetHylo IDIOINaAb Cpe3a BIUTIOYACTCA TONBKO
IDIOMafb CXATOH 30HBI CeYCHHs, ONpefiesiaeMas NpH
pacveTe Ha BHEIECHTPEHHOE CKaTHe.

IIpu mpoBepKe NONOPHBIX CTeH HAa ONPOKHABIBAHHE
H CKOJNBbXeHHe COGCTBEHHHH BeC MX NMPUHMMACTCA C
ko3 mmeHTOM meperpy3skx 0,9.

TlopmopHEie CTEHBI OFHO3TAXHBIX CKIIANOB CHITYYHX
MAaTepHAIOB H 3arnyOGleHHBHIX OSHOITAKHBIX 3/IAHHIA,
BOCHOpHHMMAIOIMe  3HAUMTENbHBIE TOPHU3OHTAIbHbIE
[aBJIeHMSA NpH HeGOJBIIMX BEPTHKAIBHLIX HArpys3Kax,
PEKOMEHJIyeTCA PacCUMTHIBATh KaK Gamaa ¢ BepxHei
LIapHHpHOH M HIDKHeit 3amemineHHo# omopamu. 3a-
meMIeHHe HIDKHe# omopsl creH oGecnewnBaerca ¢QyH-
JaMeHTaMH, BBHINOJHEHHBIMH B BHJE IPAMOYTOJNbHBIX
YUacTKOB KHafKH, NepIeHAMKYIAPHBIX NPORONBHOH
ocH creHbl. PacnonoxeHne ¢yHIAMEHTOB M IBULACID
coBmanaer (CM. uepT. 59).

Pasmepnl ¢yHEaMEHTOB ONpeNesIAIOTCA H3 YCIOBHSA
COBMEHICHHA MX OCH C MOJIOXXEHHEM PaBHOMEHCIBYIO-

TIT TSR

Yepr. 58. TpononbHbIe CTeHs! PasHLIX npodmuei

a — TpAMOYTONbHOr0; 6 — TPaneleHIANEHOrO ¢ HAKJIOHHOH HepefiHelt FPAHED; 6 — TPAleHeHIANLHOTO C HAKIOHHOM 3a/Heft FpaHEIo;
2 — HAKJIOHHOTO B CTOPOHY 38CHIIKH; O — ¢ BLICTYNARIIMM HepeJHHM HIDKHEM pe6poM; e — CTyIeHYaroro; a — TaBpoBOTo
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Yepr. 59. OyumaMenTE! DOA HAPYXHEIMH CTEHAMH OSHOJTAX-
HBIX CKJIAICKHX mﬂﬂ AnfA CHINYYHX MATEPHANIOB
1 — xoHrpdopc; 2 — creda; 3 — mHMAACTPa; 4 — naBjicHHE
CHIYYel0 MaTepuala; 5 — XKejesoGeroHHas W paAnoBas
nepeMbIuKa Mexay dyHnaMeHTamu; 6 — QyHIaMeHT

meit HOpMaNbHOM CHJILI B OCHOBAHHHM CTEHbI IPH MaK-
CHMANBHbIX TOPH3OHTANBHBIX ¥ MHHHMAJIBHEIX BEpTH-
KaJIbHbIX Harpy3Kax.

AEOOPMAIIHOHHBLIE MBbH

7.220. JedopMamsontsie MIBLI B CTEHAX U NepeKpHI-
THAX KaMeHHBIX 3[aHWil yCTpaHMBalOTCA B HEJIAX yCTpa-
HEHMS MJIM YMEHBIUEHHA OTPHIIATENILHOTO BIIHAHUA
TeMIICPATYPHEIX M YCafiOuHBIX Aedopmammii, ocamok
¢$yHIaMeHTOR, celicMHIeCKHX BO3/IeHCIBHIA H T. I

7.221. TemneparypHO-ycafiouHbl¢ INBEI YCTpaHBa-
I0TCA B MeCTaX BO3MOXHOH KOHIEHTPAIMH Temilepa-
TYPHBIX M YyCafiOuHBIX RedopMampii, KOTOpsle MOTYT
BBI3BaTh B KOHCTPYKIHAX HEMOMYCTHMBIE IIO YCIIOBHSAM
IKCIUTyaTalldd ¥ ROJITOBEYHOCTH Pa3phIBHI, TPEMMHDI,
2 TAaKOKe MEePeKOCH! H CABHTH KIIa[IKH.

7.222. PaccTosHuA MeXAY TeMIepaTypHO-ycaRoy-
HBIMU LUBaMH CJie[lyeT ONpENeJIATh DPAacieToM B COOT-
BETCTBHH C YKa3aHHAMHK npar. 11.

Makcamaribble PacCTOAHHA MeXIY TeMHepaTypHO-
YCafiOUHBIME IUBAMH B HEAPMHPOBAHHBIX HApy KHBIX
CTeHaX HpHHHMAIOTCA B COOTBETCTBHH C YKa3aHHAMHA
L 6.79, Ges pacueTa Ha MEHCTBHE TEMIEPAaTyphl M
YCapKH.

Yxasauusie B 1. [6.79) paccroamus MOryT Gbith yBe-
JIMUEHBbI HYTEeM apPMHPOBaHUA KITAAKH CTeH MO pacyeTy.

INlpumeuanue. Paspeska 3pmamuit TemnepaTypHBIMH
MBaMH B COOTBETCTBUH ¢ TpeGopamuamu . [6.79] yMeHbilaerT,
HO He YCTpaHseT NONHOCTHIO TeMIEpaTypHBIC YCHIMA B CTeHaX
H nmepexphTuax. [103TOMy Bo Bcex ciyuanax Heo6Gxomumo mpo-
H3BOJHTH PacueTHYI0 NPOBEPKY Ha AeHCTBME TEMMEPaTypHl H
YCallkH OTHAEIBHRIX Y3JIOB H CONpsDKeHMit KOHCTPYKIMiA, B KO-
TOPHIX BO3MOXHA KORUEHTpallMs TemmeparypHeix Hedopma-
mait M Hanpsoxenuit. [IpoBepka BHIMONHAETCA B COOTBETCTBHH
€ yKa3anusmu npuwi. 11.

7.223. TemneparypHbie LIBBI B CTEHAX 3[0AHHH, HMe-
onMx nporsokeHnble (20 M M Gonee) cranbHBIEe WM
apMHpOBaHHbIC GeToHHbIe BIJIIOYCHHA WJIH apMatypy
(6anku, nepeMBIYKH, IUMTHE N6 peKPHITHIL, ADMATYPHBIE
NOACA M T. II.), YCTPAHBAOT O KOHLAM apMHPOBAHHBIX
YUYACTKOB ¥ BKJIIOUEHHI, rAe 0GbIMHO NPOHCXOMAT KOH-
HEHTpal|s TeMIepaTypHbiX nedopmaumii m obpasosa-
HHe TPeImMH H CKBO3HBIX pa3pbiBoB. [IpaMepst ycTpoii-
CTBa TEMIEPaTypHLIX WIBOB B YKa3aHHBIX CIY4asX MO-
Ka3aHbl Ha uepT. 60.

7.224. TemneparypHble BB B CT€HaX MOTYT He
YCTpaHBaTLCAl NPH YCIIOBHH 3PMMPOBAHHA KIIAAKH B
MecTax ob6phiBa apMaTypsl HWIH MO KOHIZM BKIIIOUE-
HHA 1O pacieTy B COOTBETCTBHH C YKa3aHHAMM
mpun. 11.

B 3paHMAX ¢ MPONONBLHBIMH HECYHIMMH CTCHAMH H
COOpHBIMHA NEPEKPHITHAMY, HMEIOMMX vacTyio (Uepes
1-2 ™M) paspesky momepeyHBiMM IUBaMH (CM.
uept. 60, 6), TeMuepaTypHBle BB MPH LHPHHE NPOe-
MOB He Gonee 2,5 M H OTCYTCTBHH HPOT/DKEHHBIX apMH-
POBaHHBIX BKJIIOYEHHH MOTYT He YCTpaMBaThCs, He3a-
BHCHMO OT IJIHHBI H 3TOKHOCTH 3[HaHMA M KJIMMAaTH-
YeCKHX YCJIOBHii pafioHa 3aCTPOHKH.

IIpr 370M pacKphITHE TPEIHH B CTEHaX M O KOH-
HaM apMHPOBAHHbIX MEPEMBIMEK He HOJDKHO HpEBHI-
IIaTh AOMyCTHMBbIX 3Ha%YeHMi 1o Tabn. 1 mpmr. 11.

7.225. KoncTpykuua TeMIlepaTypHBIX ILIBOB B CTe-
HaX, NEPeKPHITHAX H NOKPHITHAX KAMEHHBIX 3MaHMH
DROJDKHA YROBJIETBOPATH CIICAYIONMM TpeOOBaHHAM:

a) TeMnepaTypHble IUBbI B HAPYXHBIX M BHYTpEH-
HHMX CTEHaX, MepeKpPBHITHAX ¥ MOKPLITHAX (KpbIlUax)
3[aHMH pPEKOMEHAYCTCA YCIpauBaTh B OHHOH IUIOC-
KOCTH Ha BCIO BLICOTY 3[aHHA, HCKIT0uast GyHIAMEHTBI,
pa3spe3ka KOTOpHIX fABifAercd He 0OA3areNIbHOI;
BONPOC O paspe3ke HIBAMH TONBKO HAPYXHBIX WIH
TONBKO BHYTPEHHHAX CTEH peIIaeTCH OTAECNBHO INpH
MOCTaTOYHOM OGOCROBaHHM;

6) TeMnepaTypHble MBI B  CTEHaX MOJDKHBI
COBNAJATh CO IUBAMH B XeJIe3066TOHHBIX HIIH CTJTbHbIX
KOHCTPYKIMAX (IepeKpLITHAX, KapKacaxX, 0GBA30IHBIX
Oanxax M T. I.), HMEIIMX CO CTeHAMH KOHCTPYKTHB-
HYI0 CBA3b (3aelIKa, aHKEePHI U T. I.) , 2 TAKXKe JOJEKHEI
COBIafiaTh C APYrHMH BHIAMH IIBOB (OCaJOYHBIMH,
CcefiCMHIECKUMM, MOHTXXHBIMA K T. 11.) ;

B) TeMmepaTypHbie IIBH JIOJDKHBI 00Jafath [OCTa-
TOUHOH TOpPH3OHTAJIbHOH NOOBHIXKHOCYBID (o 10—
20 MM) Kak HpH CKaTHY, TaK H IIPH PacIIMpPEHHH IUBa,
a KOHCTPYKIHA IUBa JIOJDKHa obecrieumBars yZoGHYyIo
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Yepr. 60. TlpuMepnl yCcTpoiHcTBA TEMIEPaTYPHBIX IIBOB

/A B CTeHaX KaMeHHBIX 3JAHMIH ¢ aPMMPOBaHHBIMH BKJIIO-

qeHHAMH (NepeKpbITHA, GaNKH, apMUPOBAHMbIE NOACA)

4 — [pH PACAONIONKEeHHH apMHPOBAHHLIX BIUTIOYeHHH B cpefiHelt YacTH 3MaHuA; 6 — TO Xe, B KpalHelt 4aCTH; € — IpH Kere306eToHHOM

TMOKPHITHH (Kphllle) CO WBOM; 2 — mpH (YyHAAMEHTHBIX Gaikax co MIBOM; O — OpMMepbl 3alefiKH APMEPOBAHHBIX BKHIOYeHHi B

KNafKy creH; I — nepekphimie; 2 — xene3oGeronHasd Ganka; J — MeTajutaueckas Ganka; 4 — apmarypa; 5 — TeMIeparypHsill 1oB

B a8pMHpOBaHHLIX J/IeMeHTax (ImTax, Gankax); 6 — To Xe, B KaMeHHBIX CTeHaX (NYHKTHP); 7 — cGopHble MepeKpPHITHS C NoMepey-
HBIMH IIBAMH

YCTaHOBKY, KOHTpOJb M PEMOHT TIepMeTH3HPYIOIHX
YCTPOHCTB H YTEIUTHTENSA;

r) LIMpHHA TEMIIEPaTypPHOro IIBa ONpeNesIAeTCA pac-
YEeTOM, HO JOIDKHA ObITh He MeHee 20 MM;

IO) TeMnepaTypHble HIBBI HAapyXHBIX CTE€H MO/DKHBLI
GBITH BOJO- U BO3AYXOHENPOHHIAEMBIMH M HempoMep-
3a€MBIMH, I Yero OHM MOJDKHBI MMETh yTEIUTHTENb K
HafieXkKHyl0 repMeTH3aliiic B BHIEC YNpyruX H HONro-
BEYHBIX YIUIOTHHTeNei#f M3 JerkoCKMMaeMBIX H Hec-
MHHaeMbIX MaTepuanioB (U1 3[aHMi C CYXHM H HOp-

a) 8)

MaJIBHBIM DPEXHMMAaMH 3KCIUTyaTalMH) , METAUIMYECKHX
WIM TJIaCTMAcCOBBIX KOMIIEHCATOPOB M3 KOppo3ue-
YCTOMUMBBIX MaTepHalioB (IIf 30aHHH C BIAXKHBIM H
MOKPBIM peXHMaMH) .

7.226. 'epMeTH3aU|A TEMNEPATypHBIX LIBOB B Ha-
PY)XHBIX CTEHaX OCYIECTBIIAEICA C HMOMOINBI MeTaj-
JMYECKMX M IUIacTMacCOBBIX  KOMIIEHCATODOB
(uept. 61, @, 6) WM C NOMOINbI0 YNPYTHX YIUIOTHH-
Tenei (ueprt. 61,8, 2).

TepMerH3auys IIBOB BHYTPEHHMX CTeH HpPOM3BO-
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Yepr. 61. YcrpoiicTBO TeMNepaTypHBIX LIBOB B HAPYKHBIX CTEHAX 3aHMi

a, 6 ~ ¢ CyXxMM M HOPMAJIBHLIM PeXXHMAMH SKCIDIYaTallM; 8, 2 — C BIIOKHBIM H

MOKpHM peXHMamn; / — YTeIIHTenb (TONb M pyGepomj C yTeIUIHTENTEM WIK

TIOPOM30/, TePHHT); 2 — INTYKATYpKa;

S5 — aHTHCeNTHpPOBaHHBIE fAepeBRHHElE pelikm 60X60MM; 6 — YTeWIHTeIb;
7 — BepTHKANBHBIE UIBHI, 33aN0JIHEHHEIE [EMEHTHBIM PacTBOPOM

3 — pacnmBKa; 4 — KOMHeHCaTop;



BuTCA ¢ mnomompio ymwioTaurenedi. Mcnonb3oBanme
INIA 3THX HeJied KOMTEHCaToOpoB AOJDKHO ObiTh 06Goc-
HOBaHO.

B 3aBHCHMOCTH OT BIaXXHOCTHOTO peXXHMa BHYTpEH-
HHX NOMCINEHHH KOMIEHCATOPbl MOrYT M3rOTOBJIATH-
Ci H3 KOPpPO3HEYCTOHYHBOIO JIHCTOBOXO MeTaia
(ommHKOBaHHAaA MM Hep)XXaBewlUas Crans, Mep,
CBMHEIl H T. 11.) MAH CHEIManbHbIX ID1acTMacc (TONH-
BHHWIXNIOPHJ, HeonpeH, Oyl ¥ 1. 1) . KoHnpl xoM-
NEHCAaTOpOB MAOJDKHBI IDIOTHO 3adeNbIBaThcA B OETOH
WIM KJIAJIKY CTeH, KaK NOKa3aHOo Ha yepT. 61.

Hcronp3oBanke A repMeTH3aLMH LIBOB B HapyX-
HBIX CTEHaX YIUIOTHHTEJEH M3 YNPYFHX NOpDHM30BaH-
HBIX MATepHaIOB (NIOPOM30J1, TEPHHT M T. IL), @ TaKXKe
NaKeToB M3 pyGepoHyia HIH TOJNA C MPOKJIANKOM YIpy-
rOro YTEIUTHTENA MeXIy CIOAMH 3THX MaTepHanoB
(cM. uepr. 61, @, 6) nomyckaeTcs TONBKO IA 3aHMI
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C CYyXMM H HOPMAJIBHBIM BJIDKHOCTHBIMH PEXHMAaMH
NpH LIMpHHE TeMIepaTypHLIX HIBOB He Gonee 30 mm.
B 3TOM Cnydyae TemMmeparypHblii 1IOB B CTEHE BhINIOJIHA-
€TCA ¢ YCTYNaMM Kianku (LINyHT, 4YeTBepTh , CM.
yepr. 61, a, 6).

Hpu HCNIONIB30BaHMH KOMIIEHCATOPOB KJNAaAKa IIBOB
BhinonHsAerca 6Ge3 ycrynmoB. I'epMernsamua IUBOB C
NOMOINbIO YIUIOTHHTENECH POM3BOAMICH C ABYX CTOPOH
(CHapyXH H H3HYTPH) .

IIpuMeps! yCTpOHCTBa TeMIEpaTypHbIX IIBOB B
Xene306eTOHHbIX YTEIUIEHHBIX M HEyTeIUIEHHBIX KpbI-
11aX 3[(aHH# MOKa3aHbI Ha 4epT. 62.

7.227.1Ipu omMpaHMH NEePeKpHITH Ha HeCylMe Io-
TepeyHble CTEHbl, PHTEJIH PaM KapKacoB M T. I. TeMIie-
parypHblé LIBBI YCTPaHBAKTCA B BHUAE ABYX CIapeH-
HbIX cTeH (uepT. 63, a, 6), puresneit ¥ KONOHH KapKa-
COB MJTH B BMAE IIBOB CKOJBbXCHHA IUTHT NMEpeKpPHITHIA,

Yepr. 62. [pumMepsl yCTpoicTBa TeMNepaTyPHEIX IBOB B 3Xe/e306eTOHHBIX KPbIlax

a — ¢ rpeGHem u3 GeroHa; 6 — ¢ rpebGHeM M3 KHMpIHUHOM Kianku; @ — Ge3 rpeGHA; | — nepeBsAHHbIe aHTHCENTHPOBAHHBIC NPOGKH;
2 — KOMIEHCATOp B3 KPOBEJIBHOTO Xenne3a; 3 — pocka 50x120 mm; 4 — GeroH knacca B12,5; 5 — pynoHHad KpOBiA; 6 — KHpIMYHAA
KIagKa Ha pacTBope MapKu 100; 7 — cko6a (—3 x40) depe3 S00 mm; 8 — Kesle300eToHHAIE INTHTE

8

YA Tinsn
0,00 23 g0

220

.2/ 4

Yepr. 63. TemneparypHbie 1IBN B 343HHAX C NONEPEIHBIMY
HeCYNHMH CTeHaMH
a, 6 — B BHE OBYX CHapeHHBIX CTeH; 6 — B BH/e CKONBIAMETO
OIMpaHus IMT fiepeKPHITRH B IuTpaGe NoniepevHo CTeH; 2 ~
TO e, Ha KOHCONBHYW IIHTY, 3ale/IaHHYI0 B CTedy; ] — yTen-
yurens (Tonms WM pyOepoHi C yTemnuTelleM HIM HOPOH307,
TepHHT); 2 — NBa CNOA ONMHKOBAHHOIO Xejie3a; 3 — monmar-
nuBasA CBA3b — OrPAHMUMTENb AMaMeTpoM 6 —8 MM uepe3
1,5 -2 m; 4 — HamenBANK; 5 — Xene3oGeToNHAT KOHCONH
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ONHMPAOLMXCA Ha KOHCONbHBIE BBITYCKH, 3aJie/IaHHBIC
B TONEpEYHBIE CTCHbl HJIM B CHENHaIbHbIE INTPaGhI
(uept. 63, 8, 2). Jlna obecneucHns CKOMbXKEHUSA MOT,
ONOpHI IWIHT CIIeAyeT YKIIAfbIBaTh [BA CIIOA KPOBENb-
HOFO JXeJe3a, KaK MOKa3aHo Ha 4epT. 63.

7.228. TemnepatypHele 1uBbI B 3[MaHUAX C IHPONONb-
HbHIMH HECYLMMH CTCHAMH YCTPaHBAalOTCH Y BHYIPEH-
HHX NONEPEYHBIX CTEH HIIM neperoponox (uepr. 64).
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Yepr. 64. TemneparypHbie IIBH B 3JaHAAX C HPOAONBHBIMA
HEeCYL[HMH CTeHAMH
a — B MecTax COnmpsKeHH: MPOAOJILHON CTEHHI C HONePevHOMH;
6 — TO Xe, y momepedHoft meperopopxu; I — yTeINHTENb
(Tonb nM pyGepoun ¢ yTeIUIHTEIEM HIM HOPOU30JL, TepHUT) ;
2 — pacmMBKa IBa; 3 — HameNBHHK; 4 — OPOCMOJIEHHas
DaKs; 5 — meperopoka

7.229. lltyxkaTypka B MECTaX YCTPOMCIBa TeMmIepa-
TYpHBIX IIBOB JO/DKHa pacumparscs (uepr. 64, g, 6).
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B WibIX, OGMIECTBEHHBIX H GBLITOBBIX MOMEILEHHAX
TeMIEpaTypHble IUBBI PEKOMEHAYeTCs 3aKphIBaTh CO
CTOPOHBI MOMEILECHH HauleIbHUKaMHA (CM. uyepr. 64).

OCAIOYHHNE WBH

7.230. Ocaounsie HIBHI B CTEHAX H MEPEKPHITHAX
3[1aHMii [PH OGBIYHBIX IPYHTOBBIX YCHIOBHAX YyCTpaHMBa-
I0TCSL B CITEAYIOLIAX CIydasaX:

Opy BO3MOXHOCTH GOJIBIIMX HEPaBHOMEDHBIX OCa-
OOK HO pacuery, NpeBLIMIAIOLMX IOMYCTHMBIE IO
HOpMawm;

NP CONPSOKEHMM YJYacTKOB 3[1aHHs, PacHONOXeEH-
HBIX Ha PasHOPOOHBIX MWIH OOXaTbiX B HeoGXaTbix
TPYHTaX, TpH pasHOBPEMEHHOM BO3BEEHHH ITHX
qacTei;

NIpH HPUCTPOHKE K CYLIECTBYIOLIMM 3[AHHAM;

NpH pasHMIIC BRICOT OT/JENbHBIX YacTeil 3JaHMil,
npesbimatomeit 10 M, ecnm B NpoekTe He mpedy-
CMOTpeHBl pacipe/leNuTeNbHbIe MoAca ajis Gonee pas-
HOMEPHOTO pacipefelIeHHsA AaBJIcHHA B KIIaKe;

NpH 3HaYMTESIBHON pPasHMIEC B HIMPMHE NOAOIIBEI H
ryOuHe 3aI0)KeHHA QYHIAMEHTOB COCETHMX CTEH;

NpH YCTPOHCTBE PasHOTHNHBIX QYHAAMEHTOB B IUIa-
He 30anus (MON OJHOM 4acThio 3HaHMA GyHIaMEHThI
JIEHTOUHbIe, TON OpyToffi — cBaiiHBIE WM CIUIOIHAS
IUTHTA) .

Ocapounsie IIBBI 3[IaHMII, BO3BOAMMEBIX B paiioHax
¢ 0COGBIMH IPYHTOBBIMH YCIOBHAMH (HPOCaXOTHbIMH,
BEYHOMEPIILIMY IPYHTAMH, Ha NOApabaTbIBaeMBIX Tep-
PHTODHSAX H T. L), @ TaKXKe CeficMIIecKHe ILBHI yCTpan-
BAaIOTCA B COOTBETCTBHM ¢ TPeGOBaHMAMM CIIEHHANBHBIX
HOPM.

7.231. Ocapounble INBHI JIOJDKHBI paspe3ars 3[aHHE
Ha BCIO BBICOTY, BIUTIOUas $YHAMEHTEI, H BbINONHATL-
cA B BHJI¢ IBYX CNApeHHBIX CTEH WM paMm.

KoHcTpyKimsA 0CaOYHBIX HIBOB HOJDKHA 00ecnieanTs
GecnpenATCTBeHHYI0 ocapky (mo 10-20 mm) u moso-
POThHI IPHMBIKAIOUMX CTEH OTHOCHTEIIEHO APYT APYTa.

IlipHHa HIBOB ONpeHeNAeICA PacuerToM, HO AOJDKHA
6BITH He MeHee 20 MM B CcBeTYy.

TOHKOCTEHHBIE CBOAbI ABOAKOH KPHBH3HbI

7.232. Ilpu npOEeKTMPOBaHHH TOHKOCTEHHBIX CBOJIOB
[OBOAKOH KPUBU3HBHI' CJIEyeT COGIIOKATH TPEGOBAHMA,
npHBefieHHbIe B 1. [6.69—6.74).

7.233. ToHKOCTeHHBIE CBOMibI HBOAKOH KPHBH3HEI H3
KUpIHMYa WiH KaMHe# IpAMOYTOIbHOH GOpMB! NpHMe-
HAIOTCA B KauecTBe NOKpHITHH HPOH3BONICTBEHHBIX,
OGIeCTBEHHBIX, CKIIAICKHX H CEIBCKOXO3AHCTBEHHbIX
3paHuii mpu mponeTax RO 24 M. KnpmuuHbie cBOOBI
BHIIONHANTCA TOMIHMHOR B 1/4 xupmmMa (xupmuu B
CBOAAX YKJIAfBIBaeTcA Irauma). CBombl IBOAKOIM
KPHBH3HBEI HMEIOT BOJTHOOGpa3Hyl0 IOBEPXHOCTS, 06a-
naromyio GONbIHOH HKECTKOCTBIO, YTO NMO3BONAET PE3KO
YMEHDbIIHTh HX TONMIMHY ¥ YBEJMUHTH pa3sMepbl nepe-
KPbIB2EMBIX HpOJNETOB HO CPABHEHHIO C MAaCCHBHBIMU
KaMEHHbIMH CBOYATHIMH TNOKPHITHAMH (uepr. 65).
IlepeBsAska kmagKkH KMPIMYHBIX CBOJOB IIOKA3aHa HA
uepT. 66, a cBoOoB U3 GeTOHHBIX KaMHeil — Ha ueprt. 67
(pa3Mepsl — B cM) .

! Mpemnoxedne KaHA. TexH. HayK A. M. PabunoBnua (a.c.
N2 65661 o1 30.1047).



Yepr. 65. OGnmii Bux ceoaa
1 - 3artupKa pacTBopoMm; 2 — CBOZ TONUMHEON B 1/4 KupmHua

L 200 L

Yeprt. 66. llepenAsKa Knaaku CBOAOB TOMUMHO#H B 1/4 KHpIHIA

. 200

Yepr. 67. MepeBaska KNagKu CBOAOB H3 KamHel ToamuHON 9 cM

Ina nyumero 3anojiHeHMA LIBOB BEpXHIOW HOBEpX-
HOCTh KHMpPIHYHBIX CBOJIOB B MpoIecce KIIAOKH 3aTHpa-
10T PaCTBOPOM.

7.234. lilupuHa BOJH CBOAOB NPHHAMAETCA, KAK Ipa-
BHJIO, paBHO# 2 M, a BRICOTa BOJIH COCTaBJifieT ot 1/2,5
no 1/S umpuEEl BOJNHbI, B 33BUCHMOCTH OT BENHUMH
TponeTa CBOOB H BOCHPHHHMAEMBIX HMH HAarpy3oK.

CBopp! BBIKJIQABIBAIOT M3 LENOro KHpIMYa WM
KaMHeit, IPHKOJIKA HX 11O MECTY NPOU3BOIMTICS TOJIBKO
TIpH 3aMBIKAHUH BOJIH CBOZIa B KJTIOYE.

Ilpu nponerax copos Gomee 21 M Hecymylo crio-
CcOOHOCTP MX cJIefyeT NOBBILATH IMyTeM 3allOJIHEHHA
nasyx MexHay BOJNHAMH TKeJIbIM GeTOHOM KJIaccoB
B7,5 — B12,5 Ha nonoBHHY HX BBICOTH (YepT. 68).

Yepr. 68. CBOABI KOMILIEKCHOH KOHCTPYKIHH
1 — rxensit GeToH

7.235.CBopE!l [BOAKOH KPMBHM3HBI BBHIKJIAJBIBAIOT
N0 HEPeNBIDKHOH HHBEHTAPHOH METAJUIO-HEPeBAHHOM
WM [EpEeBAHHOH onmanyGke, CyXamied UIA KiIaaKy
OBYX BOJNH CBOA3. 3aKOHYEHHbIE KJIAIKOH BOJIHBI
BBIAEPXKHBAIOT Ha onanmyOke B TeueHHe 12 u mpH TeM-
neparype 10 °C u pomme. ITpn Gonee HU3KOMH MOMOXH-
TENIBHOR TeMmepaType HpOJOJDKHTENILHOCTh BbIAepiKH-
BaHHA CBOZIOB Ha ONaTyOKe yBeJIMuuBaior Oo 18—24 u.

7.236.Paciop CBONOB, ONMPAOIMXCA HA CTEHHI
WIH KOJIOHHBI, BOCHPHHHMAETCA 3aTDKKaMM M3 Kpyr-
noit cray (rnagxo#t kiacca A-I wim nepuonmyeckoro
npobwisn kiaccoB A-Il m A-III), pacmonaraememMm
HoJ rpaHAMH B3aHMHOTO NMPHMBIKAHHA CMEXKHBIX BOJITH
CBOJia; PacHOp MOXET Taike BOCIIPHHMMATbCH KOHTp-
¢opcamu WM NONEPeYHBIMH CTCHAMH HOMEILCHHIA,
MPHMBIKAIONMX C 0GeHX CTOPOH K NEepPEeKPHIBaAeMOMY
CBOfIaMHM mpoJieTy. B CKJIAICKHAX 303aHUAX U B HEKOTO-
PbIX THNAaX NPOM3BOJACTBEHHBIX NOMEICHHH IEeNeco-
o0pasHO OmOpBI CBORYATBIX MOKPBITHH, HMEIIIMX
Gonburyio cTpeny NOINBEMa, PacmoiaraTe Ha YPOBHE
3¢MJIM, TIDH 3TOM pachmop BocHpHHHMaerca (yHna-
MEHTaMH WM 3aTSsDKKaMH, PaCHONOXEHHBLIMM B IDIO-
cxoctd nona. KoHupr 3arskek 3akpemisiorca B omop-
HBIX y3fax maitbaMu, radikaMH H KOHTprafkam.
Ins oOnervyeHuss TPaHCHOPTHPOBAHMA M YIIPOILLEHHA
YCTaHOBKH 3aTXKEK OHHM H3TOTOBJIAIOTCA M3 HECKONb-
KHX 3BEHbEB, LIAPHUPHO CKPEIUICHHbIX MeXHy coGoit
OpH NOMOIIH NPUBapeHHBIX K HMM neTensd (ueprT. 69).
Ilpn nposniere cBomoB chiie 18 M 3armikH mopmep-
KHUBAOTCA MABYMA NONBECKAMH, pacHONOXCHHBIMHA
B TpeTAX NpoJIeTa.

NMpumevanue. Ilemm u ocnaGaeHHble peapGolt yTon-
LIeHHBle KORUMI 3aTKEK HITOTOBJIAITCA H3 CTANH Kilacca A-L

7.237.B cBoIax MOMyCKAaerTcs yCTPOHCTBO NPOEMOB
B Npefenax BCEH MMPHHBI BOJMHBI IS NOMEPEYHBIX
¢donapeii Bepxmero cBera. Takue npoemsbl ciiemyeT
pacnonarath He vame YeM 4epe3 OABe CMeXXHble BOJIHBI
cBopa. Kpasa BonH cBo2, MpUMBIKalOUMX K GOHAPHEIM
mpoeMaM, AOJDKHBI GBITb YCHIIEHBI XeJIe300eTOHHBIMH
peOpaMu  TpeyronbHOro OYEpTaHHsA, pa3MeUIaeMbIMH
B Ia3yXax MexJly BOIHaMH B Hpe[iejiax BCEro mepe-
KpbIBaeMoro cBopoM mnposiera. IIpoeMp! HeGONBLIMX
Pa3MepoB UIA 3eHMTHBIX (poHapel, BEHTWISIMOHHBIX
LHAXT, BHITSDKHBIX TPYO H T. . OKaHMIIAIT PaMKaMH
M3 CTaliBHBIX YTONKOB, KOTOPblE YCTaHABJIMBAIOT
B nipoxecce KIIafAKH CBOMA.

7.238. CBoapl, nepeKphIBaoINE OTAIUIKBAEMBIe MIO-
MEIICHHSA, YTEIUIAIT IDTMTHBIMH TeIUIOH30JIALIHOHHBIMY
MarepHaiaMH (MHHepaIOBaTHbIe H TMOJMMEpHbIE IUIH-
TbI, GUOPONHT M T.1.) WIH 3acChINKaMH (KepaMaHTO-
BB rpaBmii, umak u T.1.). IDmTHBIE yTemmTenu
OJDKHBI MMeTh HeGonblimMe pa3Mepbl, oGeceunBaomme
BO3MOXHOCTh YKJAKH WX IO KPHBOJNMHEHHOH mO-
BEpXHOCTH cBofa. Jlo yK/aAKm yTEIWIHTENA BEPXHAA
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MOBEPXHOCTb CBOMA MOKPHIBAETCA MAPOH3OJISHHOHHBIM
cinoeM (06biuHO GHTYMHasa o6Maska). CTskka 3 Ie-
MEHTHOTO pacTBOpa WIH achanpTa, HAHOCHMAA Ha BepX-
HIOI0 IIOBEPXHOCTh YTEIDIMTENS, CIYXHT OCHOBAHHEM
IV KPOBJIM M3 DYJOHHBIX MarepuanoB. Hapany ¢ py-
JIOHHBIMH KPOBJIAMH [UIA THADOM3OJIALMHM CBONOB
¢ GOBILO# CTPENTOH NOAbEMa Oy CKAaeTCsA IPUMEHEHHE
MaCTHYHbIX KPOBEIIb.
7.239. ina xiagKH CBOJOB, MepeKpPHIBAIOLMX MHO-
MeIleHHA C MOBBILIEHHOR BIIXHOCTbI0 BO3MYyXa, He 10-

NyCKalOTCA K IPHMEHEHMIO: CHIIMKATHBIA KHpIIHY,

IITMHAHBI KHPIHY TNOJYCYXOTO IPecCOBaHMs, LUIaKO-
BBl M TpemeNbHBIH KHpPMMY ¥ KaMHH M3 SAYEHCTOTO
GetoHa. -

7.240. lins xjlagx# CBOAOB M HX IAT CleAyeT NpH-
MEHATb pacTBOPBI HAa OGBMHOM MOpTHaHAlleMeHTe.
IlmaxoBs1it H MyI{ONaHOBEIH NOPTIAHALEMEHTSI, a TAK-
e JpyrHe BUOBI LIEMEHTOB, MEVICHHO TBEPACIOMX
TIPH MOHHWXEHHBIX MOJIOKHTENBHBIX TEMIEPATypPax, Mpy-
MEHATb He TOMyCKaercs.

7.241. CBopp!, OBOAKOH KPMBH3HBI PacCUMTHIBAIOTCA
7O YCJIOBHOH pacyeTHOH cXeMe KaK IDIOCKHe AByXiap-
HHpHbIe apKH. B pacuer BBOmHMTCA momepeuHOe Cevenue
ofHO# BONHBI cBoAa. CBOMB! pacCUMTHIBAIOTCA HA HO-
CTOSHHYI0 Harpy3Ky (COGCTBEHHBIA Bec CBOAa, yTen-
JIMTeNA, THAPOH3OIANMOHHOrO KOBPa H T. H.) H OJHO-
CTOPOHHIOI0 BPEMEHHYI0 HarpysKy OT CHera, Onpegesi-
emyio o CHuII 2.01.07-85 u pacnpernieneHHy10 Ha NOJIO-
BHHe¢ nposiera cBofa (uepr. 70) . CBomuaThie NOKpPHITHS
MHOTONPOJIETHRIX 3[JAHHH PacCYMTHIBAIOTCA HAa CHEro-
BYIO Harpy3Ky, pacupefesieHHYI0 1O MOKDBITHIO HepaB-
HOMEPHO, C y9eToM OGpa3oBaHMA CHETrOBBIX MEILKOB

cornacro CHuII 2.01.07-85.
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Yept. 70. PacyeTHas cXxema CBOAA
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Yepr. 69. 3atskka cBOAA
a — 3aTDKKa; 6 — [eTans CTEIKA
3aTSOKKH; @ — moABecKa; | —
YTONUIEHHEI KOHEIHl 3aTAXKH;
7 2 — perimu; 3 — IBEHO 3aTKKHU;
4 ~ cBapka; 5 — KsagpaTHas
mraitba & > 10 Mm; 6 — oTBep-
CTMe N NOABECKH — OCTaBifA-
eTCA IpH KiajKe CBofja; 7 —
noRBecKa mHamerpoM 10—12 MMm;

8—~watba § = 5—6Mm

7.242. B cBOZYATOM NOKPBITHM NOMIEKAT PACcCueTy
CBOJ, 3aT/ADKKa M ONMODHBIA Y36, a TakoKe KOHTP(OPCHI
WIM TONepedyHble CTEHbI, €CIM OHM BOCHPHHHMAIOT
Ppacnop CBOHOB.

Ilpn pacuere 3aTAXEK, OMOPHBIX Y3JIOB, CTEH,
KOTIOHH, KOHTPGOPCOB M [pYTHX 3JIEMEHTOB, BOC-
NPHHHMMAIOMAX DPAacnop M BEePTHKANBHbIE peaKHUH
CBOHOB, CHErOoBafg Harpyska NIpHHHMaeTCi paBHO-
MepHO Ppacupele/eHHOH IO BceMy MpOJieTy CBOHA.
Tipy MHOTONMpONETHBIX 3JAHHAX HPMHHMAIOTCH CXEMbl
pacrpenesieHHsi CHEeroBO#l HAarpy3kH, HpHBEACHHLIE
B CHuII 2.01.07-85, npH KOTOPhIX BeJIMYMHBI paclopa
¥ BEPTHKAIBHBIX PeaKiMii CBOJOB HMeWT HauGonbliHe
3HaueHuA. PacueTHble HarpysKu OT COOGCTBEHHOro BEca
CBOA3, a Takoke HAarpy3Kd OT TeIIOH3ONIAIMOHHbIX
IUTHT, 3aCBINOK H CTKEK MPHHAMAIOTCA C KO3 dHIHeH-
TaMH meperpy3KkH, npusefenusimu B CHulIl 2.01.07-85.

BetpoBylo Harpysky cruepyer Th JIMLIbL
171 cBOfIOB ¢ GonbILoii cTpeno# nogsema npu ff1 = 1/3,
a TaKKe NpH GONBIIMX BENMYMHAX CKOPOCTHBIX HAMO-
poB Berpa (mna V—VII BerpoBeix paiioHoB). Pacuer
CBOIIOB Ha TeMIepaTypHble BO3[EHCTBHA HE MPOH3BO-
IHTCA.

CocpenoToueHHple HArpy3KH OT BEHTHJIAIMOHHBIX
HIaxXT, MOMBECHOro rpysonoxbeMHoro o6opymopa-
HMA W T. N. YCIOBHO PpAacmpefieiflloT Ha /Be BOJIHBI
cBOMA.

7.243. IIpn pacuete CBOHOB CO CIpEJION HOmbEMA B
Kimoue 2> /5 cnenyer yuMIbIBaTh BBI3BIBAEMOE YKIIO-
HOM IOKPHITHA yBeJMYeHWe NOCTOSAHHON HarpysKu g,
pacrpefieNIeHHOH# 10 TOPH3OHTANEHOM NIPOEKIMM CBOIA
B HallpaBjIeHMH OT KJlloda K maraM (cM. uept. 70) no

KPUBOH
1
g =8 (—cos¢ — 1), (109)

e g, — BEeJMYMHA JONOJIHHTENILHOH NOCTOAHHOM Ha-
TPY3KH, Bbi3bIBaEMOH YIJIOHOM MOKPBITHA
B CEYEHHsAX, OTCTOAIUMX Ha PaCCTOAHHH X OT
omnopst, H/M (kre/m) ;
g — MOCTOSHHAA Harpyska B Kiloue CBOMa,
H/m (xrc/m);



¥ — YTOJl HaKJIOHa K FOPH30HTY KacaTeJIbHOH K
OCH CBOJIa B PACCMATPHBAEMOM CEUYeHHH.

7.244. OuepTanine OCH CBOHOB M TpaHel NpPHMBIKa-
HHA CMEXHBIX BONH JUISA CBOIOB CO CTPeJIOil mOobeMa
Sl 2 1/5 pexoMeHnyeTcs NpUHMMAaTL WO NEMHOM JIH-
nun, a npu fJ1< 1/5 — no gyre oxpyxuoctr. Ouepra-
HHE TONEePEYHOro CeYCHHA BOJIH CBOJOB NPHHMMAETCH
10 KBaJlparHoit napaGone’ .

A cBOROB, OYEPUEHHBIX MO AYre OKPYKHOCTH H
MO LeNMHOH JIMHHM, BEJIMYMHLI ONOPHLIX peaKiil NmpH
Harpy3Kax, NpHBeJeHHBIX B TaGin. 2 mpmi. 9%, npuay-
MaloT KaK /IS CBOAOB NapaGoNMuecKOro OdYepTaHMA.
IIpn ppyrux ciydadx 3arpyKeHWA CBOJOB pacmpefie-
JICHHbIMH H COCPEOTOYCHHBIMH HArpy3KaMu ONOPHbIE
PeaKIMH cliefyeT ONpEReIIATh MO Tabnmmam, npuBenecH-
HBIM B ,,CIIpaBOYHMIKCE MPOEKTHPOBIMHKA™.

7.245. UsruGaronpse MOMEHTBI ¥ HOPMAJIbHEIE CHIIRI
B NONMEpedHBIX CEYCHMAX CBOMA ompenensmior no ¢op-
MyJam:

M=M,—Hy; (110)
N = Qpsing + Hcosyp , (111)

roe My u Qp — m3rnGalon@it MOMEHT B HONepeyHan
CHWIa B COOTBETCTBYIOIIEM CEYCHHH
npocToii Ganxw nponerom /;
Y ¥ ¢ — OpPJAHHATA H YTOJ)I HAKJIOHA K 'OPH30H-
Ty KacaTeJIbHOH K OCH CBOAa B pac-
CMaTpHBacMOM CeueHAH (cm.
gepr. 70), npuEEMaemsie no TaGiu. 1
npui. 9.

UsruGarome MOMEHTbI ¥ TONEpEHBle CHUILI B IIPOC-
1Ot Ganxe IpH mapabonHuecKo# HArpysKe B CeveHHH,
PACIOJIOKEHHOM Ha PAacCTOAHKHH X OT JieBO# OMNOpBI
(rabn. 2 npun. 9) , onpepensioT no popmynam:

glx2+ (gl - gx)xz.

My =V, x— ; (112)
0 TVa* 2 4

2(81 — 8x)x
Qo =Vy-gx+——s——.  (113)

Bermuuna g, ompepensercs mo dopmyine (109)
Ipd 3HAYEHHM y B ONIOpHOM ceuernn V4 = 0,1678,/;
BEJIMUMHA £; — £, BRIHCIAETCA N0 Gopmyne

agyx(l—
5= 220D 114

7.246. Pacuer cBOOB MPOH3BOAMTCA Ha BHENEHTpEH-
Hoe cxartue 1. [4.7, dopmyna (13) ]. IIpowocts cBOAOB
OpOBepseICA B CEYCHHAX ¢ MaKCHMATBHBIMH IOTIOXH-
TEJILHBIMH H OTPHIATENbHBIMK HW3ruOaommMK MOMEH-
TaMH, KOTOphIe NpH OXHOCTOPOHHEH CHErOBOH Harpys-
ke (cM. uept. 70) BO3HMKAIOT B YETBEPTAX HpOJIETA,

! Beymraumat ODAMHAT HeNHOM JIMBMH, OKPYXHOCTH H MHa-
paGonsl wepe3 1/20 npornera, 2 TaioKe TaHTEHCH YITIOB HAKIIO-
Ha KaCaTeNIbHBIX K ITHM KPHBHIM NpUBeIeHN B Ta6n. 1 mpun. 9.

* B Tabn. 2 npunt. 9 KOCHHYCOHARNEHAA HATpy3Ka, ompefie-
ngemadt dopmynoft (109), 3amemena Grmskoif K Helt mapa-
Gonuueckoit.

Hanﬁﬁmum BEJIMYHHA JKCUCHTPHCHTETA B CBOAAX

€ = '7v— He OOJ/DKHA MpeBhIMIaTh JIA OCHOBHBIX CO-

veTaHMil Harpy3ok 0,7y, roe y — pacctosHue OT OCH,
HpOXO/AILEH 4epe3 IEHTP T/KECTH CeYeHHA OO0 Kpas
CEUEHHS B CTOPOHY 3KCHEHTPHCHTETA.

PacueTHBle XapAKTEDHCTHKH pa3IMUHBIX HOMEped-
HBIX CCYEHMil CBOJIOB H3 KHPIHYa H KaMmHe#l IIPHBe/eHbI
B 1a6. 3 mpmn. 9.

Ilpu onpenenemii Ko3dpumeHTa IPOAONBHOTO H3-
rba ¢ pacueTHas JyIHHA CBOJA lp IPHHAMAETCA PaBHOM
0,58, rae S — mmHa ocH cBO;a, ompenenfeMan IO
1ab1. 4 npui. 9.

Benyauiy miomaps ckaToil 30HB! A, ONpeHeIIsAoT
H3 YCNIOBHS COBIIAAICHHs HEHTPA TADKECTH IUTOmamn A, ¢
TOUKOH MPHIIOKEHHA HOpMalbHOX cubl N (uepr. 71),
NOJNB3YSAChb METONOM  MOCJIEOBAaTeNbHOrO IpHOIH-
KeHHus.
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Yepr. 71. Cxarast 30H2 NONEPEIHOro CEHEHMN CBOAA
d — NpH NPHWIOKEHHH HOPMANEHOf CHIKI Bhillle OCH, MPOXO-
OAmeil depe3 NEHTP TOKeCTH CedeHMA; 6 — OpH IPHIOXKe-
HHH HOpMaTHHOMf CHNINI HMXKE OCH, mpoXodsiuieft Yepe3 LeHTp
TIDKECTH CedeHusA

IIpy mpuIIOXeHHH HOPMAaJbHOH CHIBI /N BBINIE OCH
Xo — Xo, NMPOXOOSUIEH Yepe3 IEHTP TAXKECTH INOMeped-
HOTO CeYeHHs BOJIHBI CBOH2 (NPH HOJIOKHTEILHOM
narubaomeM MOMeHTe, cM. 4Yepr. 71), mromanms A,
OHpefieNIAeTCs KaK pasHOCTb IUIOIIafiei, Or paHHIeHHbIX
napaGonamu 1, 2, 3 u 4, 5, 6**IIpu onpeneneHuy wio-
mann A, 3a[a0TCA DPacCTOAHHEM OT HIDKHeH TrpaHM
CedeHHA [0 IpaHMIBl CKaTod 30H! ¥, . IljiAa mepeoro
OpuOMDKeHHAs MOXHO NpHHAT Y, = 2,8¢,. Ilpu
pacueTe CeYeHMA IPUHMMAIOT TO 3HAUeHHe IUIOLIaNM
A, TP KOTOPOM pacCTOAHHE OT HIDKHEH I'paHH cede-
HHA [0 ee LIEHTPa TAKECTH Z = Y + €,.

BeytAuMHA Z OnpepenAeTcs KaK OTHOLIEHHE Pa3HOCTH
CTATHYECKHX MOMEHTOB IUIOLIafiel, OrpaHHYeHHbIX
napaGonamu 1, 2, 3 H 4, 5, 6, OTHOCHTEJTBHO HIDKHEH

** [Inomams napaGomsl pasHa 2/3 npou3BeNeHHA OCHOBAHMA
napaomnst Ha ee BHICOTY. PacCTodHHe MEHTpa TAXKECTH IUIOWIA-
I, orpaHHYeHHo# mapaGono#i, or ee ocHoBaHMA paBHO 0.4
BBICOTH! NapaGoJibl.
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rpaHH CeYeHMsi BOJIHBI CBOFa K IDIOIA[H CXaToil
30HBI 4.

Ipu npanoxenuu cwisl N Hibke OCH Xo — Xo (OTpH-
HaTeNbHEIA M3rnbalonmii MOMEHT, CM. gepr. 71) mio-
magp A, ¥ CTaTHIECKHil MOMEHT e¢ OTHOCHTEIIbHO HIDK-
Heil rpaHH CeYeHUs ONpeIeNAIT KaK CyMMYy H pasHOCTh
CNeAyomMX IDIOmafeid H HX CTATHIECKHX MOMEHTOB:
1, 2, 4, 5 (upamoyronsmmx) + 2, 3,4 —6,3,7 +
+8,9,10 — 1,9, 5. Jina nepBoro npuGIIDKEeHHA MOXHO
RpuHATE ¥ =h — €y . [IpuHMMaerca 1o 3HavueHHe 4,
PR KOTOPOM

ZxXyog — € -

Pa3mepsl OcCHOBaHmMil mapaGon oOupeneNAloTca IO
dbopmymam:

by =bV1-y/fo; (115)
b, =bV1-»/fi. (116)

O603naYeHAsA MpHBECHBI Ha YepT. 71. Yron a omnpe-
LeJIAETCA IO BEJHYHHE

f
tga=4%. 117

NMpuwmeuaHH a: 1. Biugade JyMTeIbHOrO HelCTBEA
HarpysKH Ha HecyILiyl0 CNocoGHOCTH CBOHOB He YUHTHIBACTCH,
1 Ko3PHULHEHT /Mg NPUHUMACTCS PABHEIM ENHHMNE, TAK KK
BO BCeX CIyuasaX paiMyCHl HHEDIMH MOMEpevHLIX CedeHHi CBO-
moBr> 8,7 cm.

2. Ipu pacuere cBOMOB KOADGHIMEHT Y, cM. m. [3.11],
TIPHHMMAIOT PaBHBIM eOUHHIE HEe3aBHCHMO OT IIOMIAH Cede-
HHS BOJIHBI.

3. IIpu pacuere CedeHHit CBOMOB, B KOTODHIX Ia3yXH MEXKLY
BOJIHAMH 3aNONHAIOTCA THXKeNbIM GeroHoM (CM. uepr. 68),
pactierHoe CONpoTHBIeHHe GeToHa, B 3anac NPOYHOCTH, IPHHHA-
MaeTC paBHEIM PacueTHOMY COMPOTHBJICHHIO KJIaIKH CBOAA, X
B OomepedHoe CeucHHE BOJIHBI CBOA BKITIOYACTCH GerToHHOE
3anonHeHHe.

7.247. Iipy BoCHpHATHM Pacnopa CBOLOB 3aTsKKaMHA
(cM. uepT. 69) pacueTHOe CONPOTHBIICHHE CTAIIM IPHHH-
MaloT Kak uia apMatypsl no CHuII 2.03.01-84. Konmnt
33aTDKEK 3aKPEIAINT B OMOpHBIX y3ilaX ImaiGamm,
raikamMg M KOHTpraiikamu. JIns oOnerdenus rtpaHc-
NOPTHPOBAHHA M YHpPOILECHUSA YCTAHOBKH 3aTsDKEK OHH
M3TOTOBJIAIOTCA M3 HECKONBKHX 3BEHBEB, IIAPHUDHO
CKpEIUIEHHBIX MEXAy co0OH HpH MOMOIIM NpHBapeH-
HBIX K HHM nerens. IDiomany cedeHHss OMHOM BETBH
merenb B CTBIKAX 3aTAXKEK ONpEeNAIoT HO YCHIHIO,
npuHHMaeMoMy ¢ ko3ddummentom 0,7 oT ycmwmma B
OCHOBHBIX 3/I€MEHTaxX 3aTaxeK. Pa3mephl Imai6
OINpefie/IAIT M3 YCJAOBMA NPOYHOCTH KIIafKH IpH
cMarun. HezaBHcuMO OT pe3y/IbTaToB pacuera pasMephl
[1aii0 npuHMMareTcsa He meree 150X150 mMm.

7.248.1Iater  cBOHA MMEIOT HAKJIOHHBIC HOBepX-
HOCTH, HOpPMaJbHbIE K OCH CBOJa B ONODHBIX y3/ax
(uepr. 72). Crynenuaras NOBEPXHOCTb HAT 3aTHPACTCA
PacTBOpOM B MeCTaX INpHMbIKaHMA cBofa. OmopHbie
y37bl CBOTOB, Pacmop KOTOPLIX BOCIPHHHMACICH 3a-
TAKKAMH, JOJKHBI UMETb BBIHOCHBIE IAThHI, HOBBILIAI0-
LIHe yCTOHYMBOCTb ONOPHBIX Y3JIOB IIpH JICHCTBHHM pac-
[Opa CBOZIOB.

Ilpu BOCIpHATHM pacnopa 3aTsHKKaMH B OMNOPHBIX
yanax 1op FpaHAMH BONH CBOJAA YCTaHABIIMBAOTCH
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Yepr. 72. OnopHsiit y3est CBOAA ABOAKOH KPHBH3HBI
1 - ochb, mpoxopfINad depe3 HEHTP TSDKECTH MNONEPevHoro
cevueHHs CBoAa; 2 — meMeHTHAS MM acanbToBas CTAKKa; 3 —
pynoHHuIH KoBep; 4 — IaftGa, rafixa, KoHTpraitka; 5 — och
CTeHM; 6 — CTafbHOM 37eMEHT H3 YIOJIKOB; 7 — ogepTaHHe
IATH MeXAY CTANBHEIME leMeHTamM; 8 — BEIHOC OATH B
npepenax 3aTmkeK; 9 — 3araxkka; JO0 — 3a6yTka masyx;
11 — xnapka cpopa; 12 — mapousonAmuA; I3 — yTemnuTelnb

CTajIbHbIE OHMOPHBIE 3JIEMEHTHI M3 YTOJIKOB H IOJIOCO-
BOH CTANH, NO3BOJNAIOIIHE YBEJIMUMTh BHIHOC HAT M0
TpebyeMBIX pa3sMEpoOB.

7.249.1Ipn pacdeTe ONOPHBIX Y3JIOB CBOHOB C 3a-
TKKaMH (CM. UepT. 72) cHelyeT yUMTHIBATh HM3TH-
Gatommii MOMEHT, BO3HHKAIOLWMIX BCIIECTBHE CMeIne-
HHsA 3aTDKKH OTHOCHTENIbHO IepeceueHMs oceif CBofa
cteHbl. B pacuetHoM ceuenmm cremm [I1-I11, pacmosno-
JKCHHOM IIOJ] 3aTsDKKaMM, BEJIMMMHA 3KCHCHTPHCHTETA

. M H,
TPUTIOKEHNS HOPMANBHOR CHNBI €0 = == = —

(N — BepTeKaNbHasd ONOpHas peakIfA CBOAA H Bec
BEPXHEH YaCTH CTCHBI, PacNONOXKEHHOH BHIIIE pacyer-
HOTO CeueHMs) MoDkHa Owite He Gonee 0,7y, rme y —
PaccToAHME OT OCH CTEHbl [0 €¢ HapYXXHoii rpand. s
COOMoNIEHHA 3TOTO YCIIOBHSA BHIHOC OMOPHBIX CTANIBHBIX
3JIEMEHTOB OTHOCHTEJIBHO OCH CTEHBI & CJIe[lyeT OIipe-

nenATs o popmyre




Yo 0,7yN + d,
sing Htgy 2tgy

a=

118)

BBIHOC MATHI CBOAA HA YYAaCTKAX MEXLY ONOPHBIMH
2JIeMEHTAMH OTHOCHTEIIBHO OCH CTEHBI @y ONpEREIIACTCH

no ¢opmyie

4fobo (b - bo)

a,=a—-a,=a — X sinp. (119)

O6o3naycHMs NpHBENEHBI HA YepT. 72.

IpodHocTs CTeHBI B pacdeTHOM ceuenmm JI7-IIT
NpH BHENEHTPEHHOM CXXKAaTHH JOJDKHA GhiTh mpOBEpeHa
1o ¢popmyne [13].

7.250. Ipu orcyrcreme 3ammkex (1. 7.236) omopsl,
BOCIIPHHEMAIOIHE Paclop CBOROB, AGHEI GHITH pac-
CIMTAaHBI Ha BHEUEHTPEHHOE CXKaTHe, Cpe3 H IJIaBHBIE
PacTATHBAOIHEG HANpsDKEHHA NO HeNepeBA3AHHBIM
IIBaM KJIAfKH IHpH JAeHCTBHM pacliopa cBOfoB. B
pacieTHy0 IUIOIMAAp Cpe3a BKIOYAETCH TOJBKO IDIO-
mafb OKaroi 30HBI CEucHHA A ., ompefienseMas HpH
pacieTe Ha BHeneHTpeHHOe cxarue. IlpepemsHas
BellHMYMHA YCHWIMA, BOCIPHHHMAEMOTO FOPH3OHTANIb-
HBIMH HeNepeBA3aHHRIMH IIBaMH KJIafKH, YMEHbIIaer-
cA IyTeM yMHOXeHHA Ha Koaddriment 0,8.

7.251.IIpd paccTOAHHAX MEXNY NONEPeYHLIMH CTe-
HaMM, He NpEBHINAIONMEX NpHBelieHHble B I [6.7],
CBO/YaThle MOKPBITHA PAacCMATPHUBAITCA KaK Xecr-
KHE ONOpH i NPONONbHBIX CTeH WwiH KosonH. Hpu
GonbIMX PacCTOAHHAX MEXKY NMONEpeYHEIMH CTEHaMH
TIpOJONBHEBIE CTEHBI 3[aHMi CO CBOJYATHIMHA MOKPHITHA-
MH DacCIHTHIBAIOTCA KaK CTOHKH pam, 3afieJIaHHEIE B
TPYHT U IIAPHHPHO CBS3aHHBIE CO CBOMUATHIM HOKpHI-
™HeM. B 3TOM CiTy"ae cBOAuaTOe HOKpHITHE ABJIASTCH
YIpYTO#f ONOPOH /1A CTeH.

8. IPOEKTHPOBAHME
KAMEHHHX KOHCTPYKLIMA 3AHU,
BO3BOIVMBIX B 3UMHEE BPEMA

8.1. [IpoekTHpOBaHHe KAMEHHBIX KOHCTPYKIM#H 3/1a-
HH#, BO3BOAMMBIX B 3HMHee BpeM, Clie[yeT BHIIONHATH
¢ yueToM ykasaumit pas. 7 CHull 11-22-81 1 Racrosme-
TO paspena.

Ilpu pa3paGoTie NPOEKTOB KaMeHHBIX 3[aHHI HeoO-
XOOHMO HpeyCMAaTPHBATh BO3MOXHOCTb HX BO3Befe-
HUs OJHMM M3 CIOCOGOB, TpHBEEHHNIX B IL. [7.1].

8.2. [IpuHATHII B mpoeKTe CIOCOG BO3BEHCHHA 31a-
HHSA NOJ/DKeH obecrevsBarh MPOYHOCTh H YCTOHUMBOCTD
KOHCTPYKIHM KaK B NEPHOJ HX CTPOHTEbCIBA, TAaK H
NIpH nochefyiomel aKcmTyaramus. OH moipkeH 060cHo-
BBIBATHCA TEXHWKO-3KOHOMHYECKHMH pacieTaMH M
ofeceuHBaTh ONTHMATBHBIE NOKA3aTeIX CTOMMOCTH,
TPYAOEMKOCTH, pacxofja LEMEHTa, 3MeKTPO3HEpruH,
TOIUIHBA H T. II.

8.3. llns mOBBINEHHA YPOBHA HHAYCTPHATH3AIHM H
HaJIeXXHOCTH, 3 TAKOKe CHEDKEHHA TPYR03aTpar B Hpoex-
TaX KAMEHHBIX 3[IaHHH pEeKOMCHAYeTICA NpexycMar-
PHBaTh BO3MOXHOCTS 3aMeHBI PYUHOI KIIagKH NpOCTeH-
KOB, BHYTPEHHHMX CTeH H [PYTHX KOHCTPYKnHi Ha Gro-
KH 3aBOJICKOrO HJIH IOJIHIOHHOTO H3TOTOBJICHHA H3
KHpPIIHYa, KePpaM3HTOGETOHA H T. IL.

8.4. Kamennble 3mannnA BRICOTOM [0 4 3Taxeit paspe-
IIAETCs, NPH COOTBETCTBYIOMIEM PacieTHOM OGOCHOBa-
HHH, BO3BOHTD CIIOCOGOM 3aMOpaXKMBaHUA HA OOBIKHO-
BeHHBIX (6e3 MPOTHBOMOpO3HBIX JOGABOK) pacTBOpax
He HIKe mapku 10 mpu ycloBHH oGecHeweHMs HOCTa-
TOuHO# Hecymieii CMOCOGHOCTH KOHCTPYKIMIL B MEPUOL
OTTaHBaHMA (MPH HyJNEBO#H NPOYHOCTH PacTBOpa) .

70T CHOCOG HO3BONAET BO3BOOUTH MANIOITAKHEIE
3nanusa Oe3 npAMeHeHHs NEeDHIUMTHBIX XHMHYECKHX
m06aBOK H MONMYYaTh 3HAYMTEIHYI0 IKOHOMMIO IleMeH-
Ta 32 cYeT TOro, 9T0 KJIANKY Ha PacTBOpaX ¢ MPOTHBO-
MOpO3HBIMH H00aBKaMH HEOOXOZMMO BBINONHATL Ha
pacTBope He HIDKe MapKH 50.

8.5. B npoekrax KaMeHHBIX 3JIaHHii, BO3BOOMMBIX B
3UMHHX YCJIOBHAX, CIE[lyeT YKa3bIBaTh:

MapKy KHMpIHYa H PacTBOpa, a TAIOKe YKa3aHuA 1o
apMHpPOBaHMIO, Ha3HAYaeMble B COOTBETCTBHH C TpeGo-
Banusamu CHall 11-22-81;

BeIMYMHbI MHHHMANLHOH TpeGyeMoil NpoYHOCTH
pacTBOpa IBOB IPH pPa’jIHYHOA CTagMM rOTOBHOCTH
3MaHNA; .

TIpefieIIbHbIe BRICOTHI KOHCTPYKIMIA, KOTOphIe MOTYT
OBITH HONYINEHLI B IEPHOJ OTTAHBAHA;

KOHCTPYKIMH BpeMeHHEIX KpeIUleH i, eCJTH OHH Tpe-
Gy10TCA IO pacueTy Ha NEPHOJ OTTAHBAHMA.

NMpumevanne. Iipn onpeneneHny Hecye cnocoGHOC-
TH KOHCTPYKIHI B CTalHH OTTAHBaHHA Heo6XOUMO YUHTHIBATH
nommkaume Ko3pduuEenTs, npEBefeHHsle B 0. [7.7].

8.6. B nmpoeKTax KaMeHHBIX 3[iaHHi, BO3BOMMBIX B
FAMHAX YCJIOBHAX HA OGRIKHOBeHHBIX (6e3 MpOTHBO-
MOpO3HBIX N06GaBOK) pacTBOpax, MOJDKHA GbITh yKa3a-
Ha DpefeNbHO JONYCTHM3A BhICOTa 3panuA. IIpounocTs
OTTafABHIEr0 pacTBOpa NpHHAMaeTcA paBHo# 0 mwm
0,2 MIla.

8.7. IlpoTHBOMOpO3HEIe H IIACTHOHIMpYIOLNHE HO-
6aBxH, peKOMeHQyeMbl¢ Uit pacTBOPOB, IpHBECHHI
B CHull H1-17-78.

8.8. BriGop mpoTHBOMOpPO3HO# 0GaBKH HOJDKEH OCY-
INECTBJIATLCA C YIETOM BHAA KOHCTPYKIME H YCNOBMIA
NOCHERYIOMEed HX 3KCINIyaTalii B COOTBETCTBHH C
YKa3aHHAMH, NpHBeReHHbIME B 11. 7.12 CHull II1-17-78.

8.9. KonuuectBO HpOTHBOMOPO3HBIX J00aBOK B 3a-
BHCHMOCTH OT CPeHECYTOYHO# TeMIIEPATYPEI HAPYXKHO-
ro BO3/IyXa HasHauaercs Ho ykasaumam CHwull 111-17-78
(upmn. 1.).

8.10. OpHeHTAPOBOUHAA BEJHUMHAa HeOGPaTHMOi
(coxpansomeiica IpH OTTaHBAaHWH) IPOYHOCTH PaCTBO-
POB C HPOTHBOMOPO3HBIMH [06aBKaMH, B 3aBHCHMOCTH
OT BpeMEHHM HX TBEDREHHS Ha MOpO3¢, IpHBE/IeHa B
Ta6m. 23.

8.11. IpoexTHaA NpOYHOCTs (MapKa) PacTBOPOB C
IPOTHBOMOPO3HEIMH H06GaBKaMM, TBEpHEIOIIMX IIpH
TeMIIepaTypax, He HIDKe YKa3aHHbIX B Ta0n. 23 mns gan-
HOTO BHAA H KONMYECTBa MOGABKH, NOCTHraercss Mocie
OTTauBaHHA H TBEPAEHHWA IIPH TeMIlepaTrype He HIDKe
20+5°C H ecTeCTBEHHOH BIIAXHOCTH BO3LyXa B Te-
genne 28 cyT.

TBepmende pacTBOpOB HpH TeMIEparypax, HIDKE
ykazagabix B CHull 1I1-17-78, npuBOSMT K CHIDKEHHMIO
HX KOHEUHOH NPOYHOCTH, YTO JOJDKHO YUHTHIBAThCHA
IpH Ha3HAaYeHWH MapKH pacTBOpa B COOTBETCTBHH C
m 8.15.
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TaGnuua 23 paGor HOIDKHLI YKA3IRIBATBCA: MapKa pacTBOpa, HaHMe-

Komraect-| Oxxupaemas npod-
Hporapo- Cpenne- BO IPOTH- | HOCTH PacTBoOpa, %
MOpO3HBIe CyTovHax BOMOpO3- | MapKH NpH TBep-
Hobasku TeMmmeparypa Hoft Ho- | JeHMH Ha MOpPO3e
Bo3dyxa, °C 6aBxH, | B TeueHHe CYTOK
% Macchl
IEMEHTa 7 28 | 90
Hutpur Hatpus {Or  Omo -2 2-3 15s | 50 | 70
HH) w =3, =5 4-5 10 | 40 | 55
» =6, —15 8-10 5130] 40
ToTams (I) o -5 5 25 | 60 | 80
Or -6po-15 10 20 ] 50 | 65
» =16 ,, =30 12 10 | 35 | 50
HuTpHT Hat- ” 0, -2 1,5+15]| 25 | 60 | 80
pHA + DoTam w =34 =5 25+251 20| 551 75
(HH+1I) yw =06, —15 5+5 15 | 40 ] 60
» —16 ,, =30 6+6 513 | 45
Kommiexcaas » 0, -2 2-3 15 50| 70
poGasxa (KHM)| ,, -3, -5 4-5 10 { 30 | SO
»w =6, —20 8-10 3120 30
Kommiexcras w 0, -§ 2 1s | 50 | 70
miactu¢pumpo- | ,, -6 ,, —15 5-6 10 | 30 | 50
sanHas (HK +
+ITAH-1) ;
(HH + MTAlL-1)
Xnopui Har- w 0, =5 2+0,5{ 30 | 80 |100
PHA + Xnopum, » —6, —15 4+2 15 35 | 50
kaneung XH+
+ XK)
HHXKM (roro- |,, -3, -§ 5 30 | 55 | 85
BB popykT+ | ,, -6 ,, -15 10 20 | 40 | S0
+ MOYeBHHa) » —16 ,, =30 12 s 20 30

IlpumevaHnus: 1.B Tabmme mnpuBefeHb! BeNHIHHEI

0XM1aeMOH NPOYHOCTH pacTBOPOB MapKH 50 H BHIIE, IPHIO-
TOBJIEHHBIX Ha NOPTHAHAUeMeHTe. B ciiyuae npUMeHeHus Lina-
KONOPTIAHALEMEHTa WJH NHTDHTAa HATpHA B BHAE JXHIKOIO
OPOAYKTa OXHAaeMad HPOYHOCTP PacTBOpa NPHUHHMAETCH C
xoapdumrentom 0,8. Ecnu pacTBop NpHToTOBNAETCS Ha LITA-
KONOpTNaHAleMeHTe ¢ fo6aBKoff HUTpHTA HAaTpHS B BHAe
JKHMJIKOTO NPOAYKTA, BEJHUHHA OXHAAeMOH NPOYHOCTH NPHHM-
maercs ¢ koapdumenTom 0,65.

2. B CBA3H C Pa3NMUHON CKOPOCTHIO TBEPACHHSA PacTBOPOB ¢
TIPOTHBOMODO3HEIMH 10GaBKaMH, NPHUT'OTOBJICHHBIX HA ILieMeH-
Tax C pasyMYHLIMH MHHEPAJIOTHYECKHMH COCTABAMH, LAHHBIE
Tabmuup!  oxHAaeMol NPOYHOCTH pacTBOPOB JOJDKHE! GEITH
OpeBapHTENLHO YTOYHEHR! NPOGHBEIMH 3aMecaMH.

Konewnan daxtiyeckas npoyHocTb pacTBopa B KOH-
CTPYKIHMAX [OJDKHA GBITh NOATBEPXKAEHA pe3ysIbTaTaMH
HCNBITaHNH KOHTPOJIBHBIX 06pa3noB.

8.12. Ilpu BO3BefeHUM 3[aHMii B 3UMHHX YCTIOBHAX
Ha pacTBOpax ¢ NMPOTHBOMOPO3HBIMH H0GaBKaMH JION-
JKeH NepHOOHYEeCKM NPOBOOHTRCA KOHTPONb (aKTHYe-
CKOH IPOYHOCTH, HAKOIUIEHHOH PacTBOPOM 3a IIEPHOR
TBeplieHuA. PeaynbTars! KOHTPONA HZO/DKHBI HOOTBEPXK-
HmaTe HanuuMe TpeOyeMoi HpOEKTOM MHHMMANLHOlM
TIPOYHOCTH PacTBOpa.

B cnyuanx, KOrfia O pe3yNbTaTaM HCIbITAHAA MpOY-
HOCTb pacTBOpa OKaXeTCs Hike TpeGyemo#t misa naH-
HOM CTaf¥M rOTOBHOCTH 3[aHHSA, CTPOHTeNbHREIe paGo-
THI JOJDKHBI OBITH NpeKpalessl Ao Habopa um Tpebye-
MQii IPOYHOCTH.

8.13. Ipu Bo3BeNEHUH 3[AHMIT Ha PACTBOpAX C MPOTH-

BOMOpPO3HBIMH N0062aBKaMH B NpOEKTe NPOM3BONCTBA
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HOBaHHEe ¥ KOJIMYECTBO ITPOTHBOMOPO3HBIX A06aBOK ¢
y4eTOM BHJIa BO3BOJAMMbIX KOHCTPYKIWH H YCIOBHI HX
mocnedyiome  SKCIUIyaTamuM, NpPHBENEHHBIX B
CHuI 111-17-78.

I'padux mpousBopcrea paloOT mo BO3BEHEHMIO 371a-
HHA NOJDKeH GbITh YBA3aH CO CKOPOCTBI0 Ha6Opa pacTBO-
POM HeoOpaTHMOH NMPOYHOCTH, OPHEHTHPOBOYHASA BEJIH-
YHHa KOTOpOi ykasana B CHuII III-17-78. ina oGecme-
YeHMA HaJeXHOCTH KOHCTPYKIME HpH JnoGo# cramuM
TOTOBHOCTH 3[1aHHMfl POCT HPOYHOCTH PacTBOpa B mBax
KaMeHHBIX 3[aHHil JIOJDKEH OIepexaTh HNpHpaIeHHe
HanpsOKeHHH OT BO3pacTalomieil Harpy3KH.

8.14.Tlpn Bo3BemeHMM 3QaHWH Ha OCBIKHOBEHHBIX
(6e3 npOTHBOMOPO3HBIX NOGABOK) PacTBOpax ¢ HOCHeE-
OYIOLHM YNPOUYHEHHEM KOHCTIPYKIMA UCKYCCTBEHHBIM
OTOrpeBalHeM B MpPOEKTE NMPOH3BONCTBA paboT HeoO-
XOHHMO yKa3aTh WHCHO H THIBI 0GOTpEeBaTeNBHBIX NpH-
GOpoB, IIHTESILHOCTH 0GOTpeBa, TeMNEpaTypy BO3gyXa
B ODOrpeBaeMbIX NOMEHICHHAX H CIOCOGHI H3OJALMH
060orpeBaeMbIX IOMeIIEHHIA OT HapY>KHOTO BO3AyXa.

8.15. Mapk# pacTBOpPOB ¢ MPOTHBOMOPO3HLIMH JIO-
6aBKaMH Ha3HAYAIOTCA:

PaBHBIMH NMPOEKTHHIM (JIETHUM) MapKaM PacTBOpa,
€CITH KaMeHHas Knafka GyfieT BHIONHATHCA NMpH cpefi-
Hecy":romoﬁ TeMIlepaType BO3HyXa He HIDKe MHHYC
20°C;

Ha OHY MapKy BHIlle HPOeKTHBIX, €CIIH KaMeHHast
KJ1apKa GyzieT BLITONHATHCA NPH cgezmecqunoﬁ TeM-
TiepaType BO3[yXa Hike munyc 20 "C.

He TpeGyercs NOBBIIIATH MAPKH PAaCTBOPOB B KOHCT-
PYKIMAX, paGOTAaloNMX C HENOJHBIM HCIIOJIb30BAHHEM
PacdeTHOH Hecymnel CIMOCOOHOCTH, HallpHMep, B BepX-
HHMX 3TaXaX 3[AHMA NPH COOTBETOTBYWOLIEM 0GOCHOBa-
HHHM pacueToM. B cityuae HeoGXOMMMOCTH HOBBILICHHS
HecymeH CIOCOGHOCTH OTHENBHBIX KAMEHHBIX KOHCT-
PYKIMi, BHINOJMHAEMBIX B 3HMHHX YCJIOBHSAX, AONYCKa-
€TCA B3aMeH MOBLIIIEHHA MAapKH pacTBOpa MPUMEHATHh
KMpNHY NOBBIIIEHHOH MapKH WM apMHpOBaHHE IIpH
COOTBETCTBYNOIIEM 0GOCHOBAHHH.

8.16. Meponpuamia, obecmewnBalonme Heobxomm-
MYI0 KOHEYHYI0 IPOYHOCTh KOHCTPYKIHIA, BO3BOANMBIX
B 3MMHHX YCnoBHAX (NOBBIIIEHHE MapoOK pacTBOpa,
OpHMEHEHHE KHPIHYa H KaMHell IOBBIEHHOH Ipod-
HOCTM WIH B OTHENBHBIX CIIyYasX NpHMeHEHHEe CeTua-
TOr0 apMHpOBAHHA) , NOIDKHB! YKa3bIBaThCsA B paGoumx
uepTexax. Ilpu xiamKe, BHNONMHAEMOl Ha pacTBopax C
XHMHYECKHMH [100aBKaMM, yKasaHHble MepONpHATHA
NpHMEHAIOTCH IyIA IEMEHTOB KJIAKH, HECYILasA CHO-
coGHOCTs KOTOPHIX HCHONB3yeTcs Goiiee ueMm Ha 90 %;
OpHM KJafke, BBHIIONHAEMO# CIOCOGOM 3aMOpaXupa-
HAS, — [UIA 3JIEMEHTOB, HECYINas CHOCOBHOCTh KOTO-
PBIX HCIIONBb3Yyercs Gonee ueM Ha 70 %.

8.17. Ilpu pacuere Hecymeii CHOCOGHOCTH KOHCTPYK-
IfHii, BO3BOAMMBIX CHOCOGOM 3aMOPKHBAHUSA Ha OGBIK-
HOBEHHBIX (Ge3 MPOTMBOMOpO3HBIX H0GaBOK) pact-
BOPpAX, AOJDKHBI IPOH3BOJTHTHCA

OCHOBHO#i pacueT JUIS 32KOHYEHHOTO 3[aHHA MO MC-
TedeHHH 28 CyT mOcne OTTAHBAHMA H TREPHACHHA IpH
Temneparype He Hike 20 5 °C u ecTecTBeHHO! BIax-
HOCTH BO3/yXa;

OOMONHKTENbHA HpOBEpKa Hecymedl CHOCOGHOCTH
KOHCTPYKIMi Ha IIEpHOJ| OTTauBaHusA. Pacuernas mpoy-



HOCTh PacTBOpa B 3TOM ClIydae IIPHHHMACTCA PaBHOM
0,2 MIIa (2 xrc/cM®) npu pacTBOpe Ha HOpPTIamjIe-
MeHTe M TONImMHe cTeH H ctonGoB 38 cm u Gonee. Ipn
OpYMEeHEeHHH LUIaKONOPTIAHUEMEHTa, MyL0JIaHOBBIX
NOPTIAHALIEMEHTOB IWIH TONIIWHE CTeH H CTONGOB
MmeHee 38 cM pacuerHas IPOYHOCTh PacTBOpA IIpHHH-
MaeTCcA PaBHOMH HyIIIo.

8.18. CrrocoGom 3aMOpaKMBaHUA HA OGBIKHOBEHHBIX
(6e3 NMPOTHBOMOPO3HBIX [0GABOK) pAcTBOpax He AO-
MyCKaeTcA BO3BOJMTb KOHCTDYKIMH, Tepeurc/IeHHEIE
B . [7.10].

8.19. OTHOLIEHHE BBICOT CTeH, CTONGOB M APYTHX Ka-
MeEHHBIX KOHCTPYKIWAH, BBUIOTHEHHBIX CIOCOGOM 3aMO-
paKHBAHMA Ha OOBIKHOBeHHBIX (Ge3 MPOTHBOMOPO3-
HbIX [0GaBOK) pacTBOpax, K HMX TONIUMHE JOMDKHO
YOOBNETBOpATh TpeGoBamuaM IV rpymmsl kmapmok
m. [6.17—6.19]. JnA KOHCTPYKUME, He MMEIOIMX
BEpXHEH OIIOphbI, IpENeIbHBIE OTHOIUGHHA ClledyeT
YMEHBILNTS B 2 pa3a ¥ NPHHAMATH § < 6.

8.20. B cityuae npeBHILIEHHA NPENENBHO HOMYCTHMO
THOKOCTH, KOHCTPYKIMH JOJDKHBI BpeMEHHO, Ha IepH-
Off, OTTaUBaHHA, YKPEIUIATLCA :

MONKOCaMH H PaCTDKKAMH, CBA3BIBAIOIIMME CTEHBI
H cTon6s1 Mexay coboi;

XOMYTaMH, CXBAaTHIBAIOLIMMH NDOCTCHKH MIH CTON-
6! H NPHKPEIIAIOIMMH HX K 37IeMeHTaM KapKaca Win
IPYTHM XeCTKHM KOHCTPYKIMAM.

Bpemennbie Kperu1eHHA OIDKHB COXPAHATBCA O Ha-
Gopa pacTBOpoM HeoGXOgUMOii 110 pacyeTy MPOYHOCTH.

8.21. Pacuer Hecymieii cHOCOGHOCTH KOHCTPYKIMil,
BBIIONHEHHEIX CHIOCOGOM 3aMOpPaKHUBAHMA H YIIPOUHEH-
HBIX HCKYCCTBEHHBIM OTOTPEBAHMEM, CllefyeT IPOU3BO-
OHTh Ha MEpHON, OTTAMBAHHA C YYETOM YIPOUHEHWAd,
TDOCTHTrHYTOTO pacTBOpOM B Ipefeiax BCEro MIIH 9acTH
CeYeHMA.

8.22.TIpn oTorpeBaHMH KJIAJIKH CO CTOPOHHI BHYT-
PEHHHX NOMEIEHHH NPOYHOCTh KIIANKH BHYTPEHHHX
CTeH, OTOTPeThIX C ABYX CTOPOH, WM BHYTpEHHHX CTOJN-
60B, OTOTpeTHIX C UeThIpeX CTOPOH, ONpe/eiieTca pac-
YeTOM B COOTBETCTBHH C (aKTHUeCKOH NPOIHOCTEHIO
pactBopa. Ilpounocts pacTBOpa B 3aBHCHMOCTH OT
cpepHell TeMmeparypsl H UIMTENbHOCTH HEpHOAZ 06o-
TpeBa IOMEILEHHH, He BKJTIOYAIONIEro B ceOs mepHop
OTTaHBaHWA CTeH, KOTOphIH NPHHMMAETCA OpHEHTHPO-
BOYHO paBHBIM 3 CYT, yCTaHABJIHBAETCA 1O Tabm. 1.

8.23. PacuerHOe COMpPOTHBIICHHE IPH IEHTPAITLHOM
CKaTHM KJIAOKH HAapyXHbIX CTeH, OTOrpeBaeMbIX C Of-
HOil BHYTpeHHeH CTOpOHBI, B 3aBHCHMOCTH OT IJTyOHHbBI
OTTaUBaHWA M IPOYHOCTH DAacTBOpPa Ha BHYTpEHHei
TPaHH CTeHBI, HOCTMTHYTBIX 32 MEPHON OTTAHBAHHfA,
omnpepensercs no ¢popmyne

R,=Rou, (120)

roe R, — pacueTHOe CONpPOTHBIICHHUE 3UMHEH KIIafKK
HApPYXHBIX CTEH CXKATHIO, YNPOYHEHHOH
OJHOCTOPOHHHM OTOIDEBAHHEM;

R, — pacueTHOE CONMPOTHBIICHHE CXATHIO 3MMHEH
OTTasBUIeH KIJIAKH Ha pacrBope HYNeEBOiH
TPOYHOCTH;

«' — KO3hUIMEHT YIPOUHEHHS KIAIKH HapyxX-
HBIX CTeH, MOJBEPraloHmMXcs OXHOCTOPOH-
HEMY OTOrpeBaHMIO, ONpENENAEMBIH @O
Tabm. 24,

Ta6bnuua 24

Ipowocts ororperoro | 3HaueHHe KoadpuumenTa w'’ nmpu
PacTBOpa Ha BHYTpeHHelt | TInyGuHe OTTaHBaHAA HAPYXHBIX
TpaHH HapyXHOMH CTeHHI, CTeH, % TONIEHbI
MIla
20-39 40-59 | 60 mu Gonee
0,2 1 1,05 1,2
04 1 1,05 1,2
1,0 1,05 11 1,3
1,5 1,1 1,2 1,5
25 1,15 14 1,7
5.0 1,2 1,6 19

Mpumeuannda: 1. Kospduumenr ynpousenus mia
KJIalKH HA PaCTBOpE C NMPHMeHeHHeM LTAKONOPTIaHALEeMeHTa
WIH OyIUOaHOBAIX HOPTNAHANEMEHTOB NPHHMMACTCS PaBHBIM

w'+1
k= —.
2

2. [IpoYHOCTE OTOTpPETOTO pPacTBOpa Ha BHYTpeHHel IpaHu

HapyXHO# CTeHH! onpeRenseTcsa 1a6opaTopHLIMH HCIBITAHHAMH.

8.24. Pacuer Hecymieit CIOCOOHOCTH BHEHEHTPEHHO
CKaTBIX KaMEHHBIX CTeH, BO3BEACHHBIX CHOCOOOM 3a-
MOpP@KHBaHHA M YTPOYHEHHbBIX OHOCTODOHHHMM HCKYC-
CTBEHHBIM OTOrpPEBaHAEM, IIPOH3BOIHTCA

IpH 3KCUEHTPHCHTETaX MPHIOKEHHA CHIBI B CTOPO-
HY OTOTpeBaeMOH YacTH CTeHbl — KaK A HEHTPATbHO
CKATBIX KOHCTPYKITHIA;

1p¥ 3KCHEHTPHCHTETAX B CTOPOHY HEOTOTpeToi
YaCTH CTeHbI — KaK BHEHEHTPEHHO CXAThIX KOHCTPYK-
1M ¢ KCIEHTPHCUTETOM OTHOCHTENBHO LEHTPa TSDKEC-
TH BCEro cedeHMsA KOHCTpykimH. IIpH 3ToM BesrHuMHa
IKCIEHTPHCHTETA IOMyCcKaeTca He Gonee e < 0,25y.

Kosddmmentsr npopomHOro H3ruéa mis CTeH, OTo-
TpeThiX ¢ OFHOH CTOPOHBI A CTaiH¥ IIOCIIEAYIOLIErO
€CTeCTBEHHOr0 OTTanBaHHA, IPHHAMAIOTCH .

npu riyGuHe HCKYCCTBEHHOTO OTTAMBAaHHS MeHee
30 % TOMUMHBI CTEHBI — KaK JUIA KJIAAKH Ha pacTBope,
MPOYHOCTh KOTOPOro OMNpeAensierci IO YKa3aHHAM
I. 8.22 — B 3aBHCHMOCTH OT OOINeii TOJNIHHBI CTEHbI ¥
MapKH IPHMEHEHHOT'0 PacTBOPa;

OpH rnyOHHe HCKYCCTBEHHOro OTraMBaHmMa Goree
30 % TOMLMHBI CTEHBI — KaK A KJIagKH Ha pacTBOpe
cpe[Hei IPOYHOCTH, JOCTHTHYTOH NPH OTTaHBaHHH.

II pu M e vaH & e. CpeHAA OPOYHOCTh PACTBOPA IPH 0TO-
rpeBaiuH oHpeAeNdeTCs KaK NOoXyCyMMa DpPOYHOCTH pacTBOpa
Ha BHYTpeHHe#t 'paH} CTeHEl, onpefesiaemofi o Tabiu. 24 H mpoy-
HOCTH pacTBOpA B CTajHH OTTAHBAHHA N0 yKa3aHHAM IL 8.17.

8.25. I'mybuHa oTTaHBaHKA IPH OTHOCTOPOHHEM OTO-
TPeBaHMA HapyXHLIX KHPIHYHBIX CTEH B 3aBHCHMOCTH
OT BEJIMUMHBI CPEIHAX TEMICPAaTyp HapyXHOTO H BHYT-
peHHero (HarpeToro) BO3JyXa, 2 TAKXe JAJHTEIBHOCTH
OTOrpeBaHNA NPUGINDKEHHO OIpefeNigeTca MO yKa3a-
Huam CHull 111-17-78.

8.26. Ilpy mpOeKTHPOBaHMH 3MaHMI C HAPY>KHBIMH
CTeHaMH OOJIerYeHHOH KJIAKH CJIeRyeT npemyCcMaTpH-
BaTh HX BO3BCCHHE B 3HMHHX YCIIOBHAX Ha pacTBOpe
C MOpPOTHBOMOPO3HEIMM XHMHYECKHMH [OGaBKaMH.
CnocoGom 3amopaxmpanus Ha OGpikHOBeHHBIX (Ge3
TIPOTMBOMOPO3HBIX J0GABOK) pacTBOpaX JOMyCKa-
€ICA BO3BOOMIL He Gojiee OHOrO 3TaXa NMpH YCJIOBHH,
€CITM MPOCTPaHCTBO MEXAY HapYKHbIM H BHYTPEHHHM
pApamMu GyneT 3aNOHATHCSA INIMTHBIM YTEIUTHTENIEM.
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8.27. Ilpn OTTaMBaHMK KJIafKa, BHINOIIHEHHAsA CNOCO-
GOM 3aMOpaXHBaHUA Ha OOBIKHOBEHHBIX (6e3 mpoTHBO-
MOpO3HBIX H0GaBOK) PacTBOpax, JaeT OCANKY, PABHYIO
npuMepHo 1 MM Ha 1 M BBICOTHI.

B cBs3H C 3THM B OKOHHBIX M [BEPHEBIX IIpOeMax HaJy
KopoOkamM# clieflyer NpelyCMAaTPHBAaTh IOMNOJHUTEND-
HBIH OCaJIOYHbIH 3330 INMPHHOK HE MeHee 5 MM.

8.28.IIpn IpOEKTHPOBaHWMM CAMOHECYIMX KaMeH-
HBIX CTCH H 3aNOJHEHUH B KapKacHbIX 3JaHHAX Heol-
XORMMO NpeRyCMATpHBaTh HX KpeIUleHHe K BepTHKANb-
HbIM 37IeMeHTaM Kapkaca THOKHMH CBA3jAMH, oGec-
HEYHBAIOIMMU BO3MOXHOCTD CBOGOIHOH OCa[IKH CTEH.
Paccrosinue Mexgy CBA3AAMH IO BHICOTE He JIOJDKHO
npespmuath 1,5 M.

8.29. Ilpn mpoeKTHpOBaHHH CTeH ¢ OGIHLOBKAMH,
BO3BefieHHe KOTOPHIX GY/IeT.OCYLICCTBIATLCA B 3HM-

HHX YCIIOBMAX, CJIeAyeT pPYKOBOJCTBOBarbCA YKa3a-
HHAMH ,,PexomMeHNalMii MO METOOHKE pacuera, IPOeK-
THPOBAaHHI0 M NPHMEHECHHIO MaHETBHBIX M KHPIHYHBIX
CTéH C pajIMYHBIMK BHAaMM oOGMHMOOBOK”. — M.:
ITHUNCK, 1983.

8.30. B MecTax ONMpaHHA BHCAUMX CTEH, HepeMBIIEK
OpOJIETOM CBhIIIE 2,5 M M IPYrHX KOHCTPYKIMI, BEI3bI-
BaOIEX N0 Pacyery B NEPHOM, OTTAMBAHUA MePErPy3KY
KJIa[iKH, HeoOXOIMMO CBOEBpEeMEHHO, A0 HACTYIUICHWA
HOTCIUIEHHsA, NpPEyCMAaTPHBaTh pasrPy3Ky neperpy-
JKEHHBIX OMOPHBIX YYaCTKOB KIIAIKH BPEMEHHbIMH Jie-
peBsHHBIME croiikamn. Harpysku Ha nmepemsruxu cie-
IyeT NpHHAMATH B COOTBETCTBHH C mi. [6.47 u 6.53].

Jiis BO3MOXKHOCTH PETYIIHPOBAaHAA BeJIMYHHELI OC2Ji-
KH KJIaKH ONOpHBIX KOHCTPYKIMil CTOHKH CileflyeT
YCTaHARITHBATH HA KIIHHbAX.



IIPUJIOXEHME 1
TNEPEYEHB

TOCYIAPCTBEHHBIX CTAHJAPTOB, HOPMATHBHBIX U CIPABOYHBHIX NOKYMEHTOB
110 KAMEHHbBIM KOHCTPYKIIUSIM, MATEPHAJIAM, U3IEJIMAM, PACTBOPAM,

I'OCT 4.206-83
T'OCT 125-86
T'oCT 379-79
T'OCT 530-80
Ir'OCT 94884
Ir'OCT 965-78
T'OCT 2544-76
Ir'OCT 4001-84
T'OCT 4640-84
T'OCT 4861-74
TOCT 5578-76
TOCT 5742-76
T'OCT 5781-82
TOCT 5802--86
TOCT 613384
T'OCT 614182

TOCT 6427-75
T'OCT 6428—83
I'OCT 6927-74
I'OCT 7025-78

T'OCT 7076—78
T'OCT 748478
I'OCT 8267-82
T'OCT 842675
T'OCT 846285

T'OCT 8735-75
T'OCT 8736—85
T'OCT 892881
TOCT 9179-77
T'OCT 9479-84

T'OCT 9480-77
T'OCT 9574—80
T'OCT 957382

I'OCT 9760-75
T'OCT 10140-80

TOCT 1017885
TroCT 10180-78
T'OCT 1083283

T'OCT 12730.1-78
T'OCT 12852.0-77~
I'oCT 12852.6—-77

I'OCT 13579-78
T'OCT 1358085
I'OCT 1399684

TOCT 15588--70*

T'OCT 1588485

OTAEJIOYHLM M TEIJIOM3OJIAIIMOHHBIM MATEPHAJIAM,
JENCTBYIOIMX HA 1 SHBAPS 1987r.

1. TOCYAAPCTBEHHBIE CTAHJIAPTH

Crponrenscreo. Marepnamnsi creHoBbIe Kamennbie. Homenknarypa nokasarenei.

Bsoxymme rancosnte. Texaaaeckne yCTOBHA.

Kupmiu 1 xaman cunuxarasie. Texaugeckue ycnosus.

Kupma i xaman kepamugeckne. TexHaueckne yciopns.

TepeMbrukn xene306eTOHHbIE 1A 3MAHMI ¢ KHPIHYHBIMH cTeHamu. Texuuueckne ycioBns.

HNoptnanmnement Gensiii. TexauueckHe ycIOBHA.

BemiecTBa n3BecTECOAEPKANIHE THAPABIIHIECKHE.

KaMHH cTeHOBBIE U3 TOPHBIX OPOA,. TeXHHUEeCKHE YCIIOBHA.

Bara munepansHan. Texuugeckde ycoBus.

IDmaTe TOpG)AHEIe TEIUION30MNAHOHHBIE.

IleGens 13 moMeHHOro UDIaKa M)A GeToHa. TexHMUeCKHe YCIIOBHA.

Wanesmst 13 AYCHCTHIX GETOHOB TEIION3OMAMMOHHbIE.

Crans ropsuexaraHai fjis apMHPOBaHHA XKeJ1e3066 TOHHBIX KOHCTPYKIMIL

PactBOpHI cTpouTensHbie. MeToap! HCIBITAHMIA.

Kamnu GeToHHBIe CTEHOBBIE.

IbmTKH KepammuecKHe INa3ypOBaHHBIE IA BHyTpeHHel oGimmosxu cren. Texmmueckue

yCIIOBHS.

Marepnais creHOBbIe H OONHIIOBOYHEIE. MeTOnEBI OnpeeNneHns IPOYHOCTH.

IlpaTs! rENICOBEIE A7IS IEPErOPOJIOK.

Imter Geronnste dacamibie. Texnmueckne TpeGoBaHKA.

Marepuans creHoBble H OGIHMIIOBOUHBIE. MeTOmn! ONpeneleHAs BOXONOIIOMEHHA M MOpPO-

30CTOHKOCTH.

Marepnans! crponTessHbie. MeTOREI ONpenesieHHA TEIIONPOBOAHOCTH.

Kupnuy ¥ KaMHH KepaMHAIecKHe JIneBbie. Texamaeckue yCIIOBHA.

IilleGeHb U3 ecTeCTBEHHOTO KaMHA [JIA CTPOUTENbHBIX paGoT.

Kuprmae rnvssaHbIA 1)1 BIMOBBIX TPYO.

Marepnans! cTeHOBble M OGNMIOBOYHBIE. MeToAb! omnperielyieHNsl HpeleyioB HPOYHOCTH NPH

CKaTHH H H3THGe.

ITecox crporTenbublil. MeTonp: HCNbITaHMIA.

Ilecox ps crpouTensubix pabor. Texauueckne ycnoBus.

Imats: duGpomToBsie Ha opTIaHAneMenTe. TexHuIeCKHne YCIOBHA.

H3Bects cTpoutensHas. Texuueckue ycopus.

Brnok#u M3 NpUpOIHOrO KamHAA [iA IPOH3BOJCTBA OOGIMIOBOYHBIX HM3AeNHil. TexHWYecKHe
CIIOBUA.

l}',bmm O6/IMIIOBOYHBIE IIVIEHbIE M3 NPHPOHOTO KamHsA. TexHuYeCKHe YCIOBHA.

IManerm runcoGeToHHsIe 1A neperopopok. Texauyeckue ycnosus.

IDTHTEI B MaTH! TEIUIOH3ONAIMOHHbIC H3 MHHEPATBHOR BaThI HA CHHTETHIECKOM CBA3YIOILIEM.

TexHudecKkHe yclIoBHA.

IileGens ¥ ecOX MOPHCTBIE H3 METAIUTYPrHYECKOro IUIaKa (1ID1aKoBast MeM3a).

IITaTs! TEIUIOM3ONALMOHHBIE H3 MHHEDPAIbHOR BaThl Ha GHTYMHOM cBaAsyomeM. TexHuuec-
KHE yCIOBHA.

INopTnaHAuEeMeHT ¥ IDTaKonopTIaHaueMenT. TexXHHUeCKHe yCIIOBHA.

Beronni. MeTonm: onpenenennsa MpOYHOCTH Ha CXKATHE H PaCTADKEHHE.

ITecox ¥ meGeHb MepUTOBLIE BCITYICHHBIE.

Berousl. Meron onpenesieHns INTIOTHOCTH.

Beron avencroiit. MeTonp! HenmbrTanui.

Brnoxu GeToHHBIE 1A CTeH NOBaIoB. TexHUUECKHe yCIOBHA.

It nenTounbiX GyHIaMeRTOB Kxele300eToHHEIe. TexHHUeCKHe YCIOBHA.
IImuTkH KepaMudeckHe GacalHbie H KOBPHI H3 HUX. TexHWIecKne yCIIOBHA.
TIUTHI TEIUIOH30/AIMOHHbIE U3 NIEHOIIACTa IIOJIMCTHPOIIBLHOTO.

Brnoku CTeHOBhIE M3 MPHPOIHOro KaMH:A. TexXHiuecKHe yCIOBHS.
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T'OCT 17057—80

I'OCT 1862382
r'OCT 19010-82
rocCT 20916-75

T'OCT 21520-76
TOCT 21521-76
I'oCT 22132-76
TOCT 2254677

T'OCT 2295178
r'oCT 22688—77
T'OCT 2433280

T'OCT 24594-81
T'OCT 2499281
T'OCT 2548582

CHuII 11-22-81
CHuII 3-17-78
CHHuII 2.03.01-84
CHuII 11-3-79
CHBaII 2.01.07-85
CHulI 3-21-73
CHuII 11-7-81
CHHII I-12-77

CH 290-74

IIIMTKH CTEKJISAHHBIE OGNMIIOBOYHEIE KOBPOBO-MO32HUHbIe H KOBPHI H3 HHX. TexHniecKue
YCJIOBHA.

Ity KepaMHYeCKHe JIMThIE H KOBPBI H3 HHX.

Briok# U3 Nerkux 6eTOHOB i HapY KHBIX CTEH 34aHHi. TexHHYecKHe yCITOBHA.

ILHMTLI TEIIOH3ONALMOHHbIC H3 [ICHOIUIAaCTa Ha OCHOBE pe30NbHEIX (eHOnmodopManbreran-
HbIX CMOJI.

Bi1okH U3 AYeHCThIX 6ETOHOB CTEHOBLIE METIKHE.

H3peymsa nepnuToKepaMuieCKHe TEIUTOH30/IALHOHHEIE.

Kamenb GyToBbIit. Texuudeckue ycIIoBHA.

Hapneymusa Temwon3onALMoOHHble M3 neHomwiacta MapoK OPII-1 u Pesomnen. Texuuueckue ycio-
BUAL.

Marepuansl KameHHbie creHoBbIe. Knaccudukamysa 1 obume TeXHHIeCKHe TpeGoBaHHsA.
H3BecTs cTpOHTeNbHAA. MeTOmbI HCHBITAHHE.

Kupmuu ¥ KaMHH CIGTHKATHBIE. YIIbTPa3sByKOBOH MeTOJ] ONperielieHHsA MPOYHOCTH IIPH CXa-
THH.

ITanerms ¥ 6IOKYM CTEHOBBIE M3 KHPIHYa H KEPaMHYECKHX KaMHei.,

KoHcrpyxmiu kaMenHbie. MeTo1 onpefiesieHHA NPOYHOCTH CHEIUTEHHS B KaMeHHOMH KIIajIKe.
Bertons! AuencToie. TexHuuecKHe yCIOBHA.

2. CTPOMTEIILHHE HOPMbI H ITPABHIIA

Kamennsle 1 apMOKaMeHHbIE KOHCTPYKIHH.

Kamennbie xorcTpyxuus. IIpasrna npoH3BoCTBa H NpHEeMKH paGoT.
Beronusie 1 xene306eTOHHbIE KOHCTPYKIMH.

CTpoHTebHaA TEMIOTEXHHKA.

Harpy3xu H BO311eHCTBHS.

OTaenouHbie NOKPBHITHA CTPOHTENBHBIX KOHCTPYKIMI.
CTpOMTENBCTBO B CEHCMHYECKHX YCIIOBHAX.

3amuTa OT ImWyMma.

3. HOPMATHBHBIE H CMPABOYHBIE JOKYMEHTH

UHCTpyKIMA N0 NPHTOTOBJICHHIO H NIPHMEREHHIO CTPOHTONEHBIX PaCTBOPOB.

Hoco6re no npoeKTHpoBaHHI0 GETOHHBIX M XKele306eTOHHEIX KOHCTPYKIMI 13 sruercTsix GeTonop (i CHal12.03.01-84).—
M.:IIUTTI, 1986.

PykoBO[ICTBO 1O MIPOEKTHPOBAHHIO, H3TOTOR/ICHHIO X NPHMEHEHHI0 KHPIHIHEIX ¥ KEPAMHUECKHX aHej el B CTPOMTEIb-
crBe 3nanui. — M.: Crpoimspar, 1977.

BpeMeHHbIE PEKOMEHJAIMM HO 33BOACKOMY H3TOTOB/IEHHI0 KDYNHBIX BHODOKHpIHYHBIX OJIOKOB H INaHened. —
M.: HHHANCK, 1980. .

TunoBhie KOHCTPYKIMH H HNETAM 3MaHMH M coopyxeruil. Cepus 2.130-1. IeTaiu cTeH H IeperopofoK XWIbIX 3f1a-
Huit. — Bain. 1. Knpmaunsie creHs! cimloumol kiagks. — M.: IIATII, 1970.

THnoBas HOKYMEHTAIMs HA CTPOMTENBHEIE CHCTEMBI H M3NE/MMA 3[AHMA H coopykenmit. Cepun 2.130-1. Hetannu cren
H TIepEropoAoK XWIbIX 3MaHKHA. — Beim. 23. Hapyiasie KHpIMHbIC H KaMeHHbIC CTeHbI 06JIerueHHOf Kiamca. Marepn-
aJibl 1A NPOEeKTHPOBAHKA H paGoune geprexa. — M.: ITUTII, 1982.

PyKOBOACTBO 110 NTPOEKTHPOBAHHIO H BO3BE/ICHHI0 KaMeHHbIX CBOJIOB ABOAKOH KpHBH3HK. — M.: Ctpoiim3gar, 1976.
PexOMERpAIMH 10 METOIHKE pacdeTa, MPOSKTHPOBAHMIO M MPHMEHEHMIO NAHENBHBIX M KHPIMIHEIX CTEH C PA3IHYHBIMH
BHIaMH oGHnoBoK. — M.: Ctpoiimanar, 1983.

PexomeRmamii no ycHIeHMI0 KaMeHHEIX KOHCTPYKIMH 3[iaHHil H coopyeHuil. — M.: Crpofimazat, 1984.



IIPHWIOKEHHME 2
OCHOBHBIE XAPAKTEPMCTHKH HCKYCCTBEHHBLIX CTEHOBBIX MATEPHAJIOB, IPUMEHAEMBIX B CTPOMTEIILCTBE

L6

Msneme Hopmatuphbit | Pasmephi mapenuft, MM  Mapka o BpouHOCTH TInoTHOCTS, KI/M® Mopo3socrot- | Koaddumuent Temonposomtocty, Bx/ (M-K)
IOKYMEHT (uHHa X LMPHHA X WJTH IJIOTHOCTH KOCTB, Mp3, | [xxan/(M-u.rpan)], mns ycnosnit sxcmryaraws
X BBICOTA) MaTepHana KNaaky He HHuXe
A B
I KIIAIKA H3 KAMHEA KEPAMHYECKHMX M BETOHHBIX
Kamuu kepamnueckue |I'OCT 530-80 250%120x 138 250, 200, 175, 150,
nycToTeNble CTEHOBLIS 125,100 75
IJIaCTHYECKOTO MPecco-
BaHUA:
¢ 7 nnu 18 mycro- 1460-1600 1600-1650 15 0,58(0,50) 0,64 (0,55)
TamMu
¢ 21 unu 28 nycro- 1300 1400 0,52 (0,45) 0,58 (0,50)
TaMu
Kamuu kepamuueckue {TOCT 748478 250X120%138 300, 250, 200, 175, 150, 1400 1470 25 0,52 (0,45) 0,58 (0,50)
JIMlIeBble  NyCTOTeNbie 1251 100
KamHu cHIMKaTHbIS: I'OCT 379-179 250%120%138
pAmOBHIE 250, 200, 150, 125, 100 1400 1450 15 0,64 (0,55) 0,76 (0,65)
u7s 1550 1600 0,70 (0,60) 0,81 (0,70)
nuieBble 300, 250, 200, 150, 125 1400 1450 25 0,64 (0,55) 0,76 (0,65)
u 100 1550 1600 0,70(0,60) 0,81 (0,70)
Kavin 3 svercrnix |[TOCT 21520-76]  588x (200, 250, 300)x | 150, 100, 75,50,35u 25 600 720 25 0,22(0,19) 0,26 (0,22)
GeToHOB X (188, 288) 800 900 0,33(0,28) 0,37(0,32)
588X (200, 250, 300)% 1000 1100 0,41 (0,35) 0,46 (0,40)
x88
Kamuu GeToHHBIe: roCT 6133-84
CO  ILUENEBHAHBIMH 390%x190x188; 200, 150, 100, 75, SO, 1100 - 15 - 0,43 (0,37)
nycToTamMu 390x90x188 35u25 1300 = - 0,52(0,45)
1600 - - 0,70 (0,60)
1200 _ _ 0,50(0,43)
1450 _ _ 0,59 (0,51)
1750 0,83 (0,71)
TpeXmyCTOTHbIE 390x190x 188 75,50,35u 25 900 - - 0,71 (0,61)
co CKBO3HLIMH 1100 - - 0,80(0,69)
nycToTaMu 1900 - - 0,97 (0,83)
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Wanenwe HopmatusHsiit Pa3mephl u3nennit, MM Mapka no npovHOCTH TnoTHocTs, Kr/M? Mopo3socroii- | Koaduimenr rennonposonsoctd, Br/ (M -K)
HOKYMeHT (mHa X WApHHAX HITH IIOTHOCTH KoCTh, Mp3, |[kxan/(m.u.rpan)], Wis ycnoBHi IKCIUIYSTAUHE
X BBICOTA) maTepHana KRanKu He HHXKe
A B
IL KITAZKA M3 KHPITHYA
Knprmy rauHanni [TOCT 530-80
NycTOTeNnblit  macTu-
4eCKOro MpecCOBAHMA:
¢ 13 nycroramu 250%120x88; 150, 125,100u 75 1500 1600 15 0,58 (0,50) 0,64 (0,55)
250%120%65
¢ 19 u 32 nmycroTta- 250x120x88; 150,125,100u 75 1300 1400 0,52 (0,45) 0,58(0,50)
MH 250%120%65 1000 1200 0,47 (0,40) 0,52 (0,45)
¢ 28 nycroTamMu 250%120%88; 150, 125,100m 75 1300 1400 0,52 (0,45) 0,58 (0,50)
250%120%65
Kupmay  mycrorensiit |TOCT $30-80 250x120%88; 200, 175, 150, 125, 100 1500 1600 15 0,70(0,60) 0,84 (0,70)
MOJIyCyXOoTro MpeccoBa- 250x120X65 un715
HHA
Kupmu nerxosecusitt | TOCT $30-80 250%120X65 200, 150, 125,1001 75 700 950 15 0,35 (0,30) 0,41 (0,35)
(TAMHAHBI! MOPHCTEIM, 800 1000 0,41 (0,35) 0,44 (0,38)
TpenenbHbI) 1000 1200 0,47(0,40) 0,52 (0,45)
1200 1350 0,52 (0,45) 0,58 (0,50)
1400 1500 0,64 (0,55) 0,70 (0,60)
Kuprmiu rmaHsaneit [ TOCT $30-80
06BIKHOBEHHbIH:
I1aCTHYECKOTO 250X120%65 300, 250, 200, 175, 150, 1750 1800 15 0,70(0,60) 0,81 (0,70)
npeccoBaHusA 125,100 75
TONYCYXOro  mpec- 250x120X65 200, 150, 125, 1001 75 1750 1800 0,70(0,60) 0,81 (0,70)
COBaHHSA
Kupmiy  cunmukariei: | I'OCT 379~79
pagoBoit 250%120%88; 250, 200, 150, 125, 100 1600 1700 15 0,70(0,60) 0,81 (0,70)
250x120%65 n7s 1750 1800 0,76 (0,65) 0,87 (0,75)
nuueBot 250%120%88; 300, 250,200,150k 125 1600 1700 25 0,70(0,60) 0,81 (0,70)
250%120%65 1750 1800 0,76 (0,65) 0,87 (0,75)
III, TPYHTOBHIE MATEPHAJIBI
I'pyHTOGETOHHBIE KaM- - 250%125%140 75,50,35u 25 - 1800 - - 0,81 (0,70)
HH - 2000 - _ - 0,93 (0,80)
T'pyuroberon - - 75,50m 35 - 1600 - - 0,72 (0,62)
- 1800 - - 0,81 (0,70)
Caman - - 25,15n10 - 1600 - 0,58 (0,50) 0,70(0,60)
IV. MATEPHAJIB!, NMPUMEHAEMBIE A/1A TEMJIOU3OIALMH
Jlerxne GeToHBI: roCT 12730.1-78 :
Kepam3auToGeToH - 10-50 500 - - 0,17 (0,15) 0,23 (0,20)
600 - 0,20(0,17) 0,26 (0,22)
800 - - 0,24 (0,21) 0,31(0,27)
1000 - -~ 0,33 (0,28) 0,41(0,35)
1200 - - 0,44 (0,38) 0,52(0,45)
1400 - - 0,56 (0,48) 0,65 (0,56)
1600 - - 0,67 (0,58) 0,79 (0,68)
nepnuroGeroH - 10-25 600 - - 0,19 (0,16) 0,23 (0,20)
800 - - 0,27 (0,23) 0,33 (0,28)
1000 - - 0,33(0,28) 0,38 (0,33)
1200 - 0,44 (0,38) 0,50(0,43)
GeToH Ha arnono- - 10-50 800 - - 0,29 (0,25) 0,35 (0,30)
pHTe H TOIUTHBHAIX 1000 - - 0,38(0,33) 0,44 (0,38)
mnaKax 1200 - - 0,48 (0,41) 0,53 (0,46)
1400 - - 0,59 (0,51) 0,65 (0,56)
1600 - - 0,72(0,62) 0,78 (0,67
1800 - - 0,85 (0,73) 0,93 (0,80)
unaxo6eToH Ha - 10-50 1200 - - 0,47 (0,40) 0,52 (0.45)
HAOMEHHBIX  IpaHy- 1400 - - 0,52 (0,45) 0,58 (0,50)
AMPOBAHHLIX  LWIA- 1600 - - 0,58 (0,50) 0,64 (0,55)
Kax 1800 - - 0,70 (0,60) 0,81 (0,70)
It  runcosrle c |[I'OCT 6428-83 - 35-50 1100 - - 0,17 (0,15) 0,20(0,17)
OpraHUYeCKHMH 3a- 1350 - - 0,21 (0,18) 0,23 (0,20)
TIONHUTENAMH
Manenu  runcoGetoH- [OCT 957480 - 50 1100 - - 0,35 (0,30) 0,41 (0,35)
Hble 1500 - - 0,41 (0,35) 0,47 (0,40)
Mnuter runcoGeronnnie: FOCT 642883
Ha JIOMEHHBIX Tpa- - - 1000 - - 0,33(0,28) 0,37(0,32)
HY/IMpPOBAHHBIX 118
Kax .
Ha TOIIMBHBIX LLLI8- - - 1300 - - 0,47 (0,40) 0,56 (0,48)
Kax
Mnutel ¥3 sueucroro [FOCT 5742-76 1000X500X (80~200) | He menee 12, 8 Mapxa A400 - - 0,13 (0,11) 0,14 (0,12)
GeToHa B500 - - 0,16 (0,14) 0,17 (0,15)
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Hameme HopmarusHsiit Pasmepnr napenuit, MM Mapxa no npouHoctH InoTsocTs, Kr/M? Mopo3socroft- | Koahdumuent Termonposoauocts, Br/ (M-K)
HOKYMEHT (wmHa X MpHHa X WIH IDIOTHOCTH > KOCTh, Mp3, | [kxan/(M-4.rpap)], Ans ycnosmit sKCIyaramun
X BEICOTA) MaTepuana KNafiKu He HIXe
A B
MutepansHas BaTa T'OCT 464084 - - 150 - - 0,046 (0,040) 0,049 (0,042)
200 - - 0,051 (0,044) 0,055 (0,047)
To e, yIIOTHeRHAA B - - 400 - - 0,093 (0,080) 0,12 (0,1)
CTeHe
Hspermss  munepano- [[OCT 10140-80 (1000-2000) x
paTHble Ha GHTYMHOIt x(500-1000) X
CBA3Ke: X (50, 60, 70, 80 u 100)
IDMTBl MATKHE M - 75 - - 0,044 (0,038) 0,046 (0,040)
NONMyXecTKHe 100 - - 0,044 (0,038) 0,046 (0,040)
150 - - 0,049 (0,042) 0,052 (0,045)
200 - - 0,052 (0,045) 0,058 (0,050)
250 - - 0,058 (0,050) 0,064 (0,055)
IUTHTHI )KECTKHE - 300 - - 0,087 (0,075) 0,093 (0,080)
400 - - 0,084 (0,072) 0,087 (0,075)
Magemua  mumepano- [FOCT 9573-82 1000x (500, 1000) x
BaTHble Ha CHHTETH- X (40, 50, 60, 70, 80)
YeCKOM CBA3YIOLLEM :
MATH! pyTIOHHEIE 50 50 - - 0,052 (0,045) 0,058 (0,050)
75 75 - - 0,058 (0,050) 0,064 (0,055)
DI TRL MATKHE, 125 125 - - 0,064 (0,055) 0,070 (0,060)
XeCTKHE K mony- 175 175 - - - 0,064 (0,055)
KECTKHE 200 200 - - - 0,056 (0,048)
300 300 - - - 0,060 (0,052)
Oubporr Ha mopr- [TOCT 8928-81 (2400, 3000) X - 300 - - 0,10(0,09) 0,14 (0,12)
NaHOueMeHTe X (600, 1200) X 400 - - 0,13(0,11) 0,16 (0,14)
% (30,50, 75, 100, 150) 500 - - 0,15(0,13) 0,21 (0,18)
600 - - 0,17(0,15) 0,23(0,20)
TIMMTEL KAMBIIIHTOBLIE - (2400, 2600, 2800)% - 200 - - 0,07 (0,06) 0,093 (0,08)
X (550, 950, 1150, 1500)% 300 - - 0,093 (0,08) 0,14 (0,12)
X (30, 50, 70, 100)
MHuHepanEHble 3aCHINKH:
LIJTaKH TOITHBHEIE - - - 700 - - 0,17(0,15) 0,22(0,19)
1000 - - 0,23 (0,20) 0,29 (0,25)
IUIaKH JOMeHHEIe - - - 500 - - 0,14 (0,12) 0,16 (0,14)
TpaHyNTHPOBAHHLIE 700 - - 0,17(0,15)° 0,22 (0,19)
900 - - 0,21 (0,18) 0,26 (0,22)
1000 - - 0,23 (0,20) 0,29 (0,25)
NpUpOAHas IeM3a - - - 400 - - 0,14 (0,12) 0,17 (0,15)
Wi Ty( (3aCHINKH) 600 - - 0,17(0,15) 0,23 (0,20)
webewb u3 pomed- |I'OCT 557876 - - 500 - 15 0,14 (0,12) 0,16 (0,14)
HoTo 1TaKa 900 - 0,21(0,18) 0,26(0,22)
neM3a LUIaKoBas T'OCT 9760-175 - - 400 - 15 0,14 (0,12) 0,1640,14)
600 - 0,17 (0,15) 0,21(0,18)
800 - .0,21(0,18) 0,26 (0,22)
rpasuf#t  kepamau- [I'OCT 9759-176 - - 300 - 15 0,13(0,11) 0,15 (0,13)
TOBBIH 500 - 0,17 (0,15) 0,21 (0,18)
800 - 0,35(0,30) 0,41(0,35)
nepnut Benydenusift | TOCT 10832-74 - - 75 - 15 0,047 (0,040) -
100 - 0,052 (0,045) -
150 - 0,058 (0,050) -
200 - 0,064 (0,055) -
250 - 0,070(0,060) -
300 - 0,076 (0,065) -
400 - 0,081 (0,070) -
500 - 0,093 (0,080) -
NecoK cyxoH I'OCT 873685 - - 1700 - 0,46 (0,40) 0,58 (0,50)




IMPUJIOXEHME 3

IUIOTHOCTh M NPENEJb NMPOYHOCTH NPHPONHBIX KAMHEW M3 TOPHBIX NMOPOX

Mnotsocts, | Ilpemen mpouHoctu, MIla HanGonee
Baxn xamus Kr/m?® P v PacIpOCTpaHeHHbIS
oT o MapKH KaMHS

H3BeCTHAK IIOTHEIN, IPOYHBLH 20002600 15 200 200, 300, 400, 600
Mpamop 2500--2800 100 300 1000
Tecuanux 2100-2800 10 200 300, 400, 500, 600, 800
T'pasur 2500-2800 100 320 1000
Cuesnr 2500-2900 150 200 1000
JuaGas 3000 200 400 1000
Bazamsr 2700-3300 100 400 1000
Bynkanmueckue Tydsi:

apruxckuit (Apmanckas CCP) 900-1500 35 15 35, 75,100

Tepsamckut (Cpysunckas CCP) 1200 9,0 15 50, 75, 100
H3BecTHAKH IHITBHEIe MaJO# MPOYHOCTH:

KpHIMCKHIl XesThi (eBHaTopHitckuit) 900-1200 0,4 1,5 4,7,10

KpRIMCKHit Genblit (KepueHCKHit) 1200-1400 0,7 25 7,10, 15

oneccKuit 1100-1300 0,7 1,5 7,10, 15

MONJaBCKAK 1400-1600 1,5 5,0 15,25,35

GaxkuHCKHi:

MOPHCTEIH 1300-1400 0,7 1.5 7,10, 15
Gonee WIOTHLIA 1500-2000 2,5 15 35, 50, 75, 100, 150

Men 1300-1900 1,5 75 18, 25, 35,50

IMPWIOXEHHME 4

BSOKYHIME ¥ COCTABBl PACTBOPOB

1. BpiGop BsSDKyIMX It IPHIOTOBJICHMA pacTBOpa
1A KAMEHHOM KIa@KH H 3aNOJHEHHA MOHTaKHBIX
IIBOB B KPYNMHOGUIOUHBIX H KPYIHONAHENBHBIX CTEeHaX
B JIETHMX YCTOBHAX CleAyeT NPOM3BOAMIbP HO
CH 290-74.

2.Ina monyueHHs YROGOYKIIafbIBaéMbIX IEMEHT-
HBIX PacTBOPOB B HX COCTaB BBOJAT HEOPraHMIECKHE
m1acTHdHUKATOpE (M3BeCTb WIH INHHY) IIH OpraHH-
gecKHe ITacTHGHKATOPBI-MAKPOIIEHOOGPa30BaTEA
(MbUIOHADT, MOOMBUIBHEIH INEJIOK H 1p.), a TaKxKe
OTXO[BI NPOMBIIUICHHOCTH (KapGHAHBLA I, IeMeHT-
Has MBUTb H Ap.) .

3. CocraBel pacTBOpOB C MPHMEHCHHEM BSDKYHIHX

PaJIMUHBIX BHOOB MJIA 3[aHAR CO CPOKOM CIIYX-
601 100, 50 m 25 ner mpHBefeHH B Tabn. 1 mpwio-
JEeHHA.

4. Pacxonisl BsOKynmx Ha 1 M° mecka m 1 M® pactso-
pa npuBe/IeHBI B Ta6J1. 2 MPHIIO)KEHHS.

5.Pacxofpl BAKYmMX B 3aBHCHMOCTH OT TpeGye-
MOrO CpOKa CIYOBI H BJIKHOCTHBIX YCJIOBHi, B KO-
TOpHIX 3[2HAC HAXOQMICA BO BpEMA IKCIUTyaTamyw,
JIO/DKHBI GLITH He HIDKE IPHBE/ICHHBIX B Ta0x. 3.

6.B MaccoBOM Mano3TaXHOM CTPOHTIE/ILCTBE B JIET-
HHX YCIIOBHAX, KOrfia He TpeGyIorca pacTBOPEHI BEICO-
KHX MapoK, cieflyeT IPHMEHATh LEMEHTHO-M3IBECTKO-
BBIE ¥ IEMEHTHO-ITIHHsIHbIE PacTBOpPH! (TaGlL. 4, 5).

Ta6auma 1

COCTABB PACTBOPOB MO OF'BEMY C NMPUMEHEHMEM BSDKYMHX PA3JIMYHBIX BHAOB

Mapxa

Mapxka pactBopa

BAXKYIUETO

200 150 100

75

50 25

10 [ 4

CocTaBh! {eMEHTHO-HIBECTKOBBIX H NEMEHTHO-TTHHAHBIX PACTBOPOB /Il HAA3eMHBIX  NOA3EMHBIX KOHCTPYKImit
A. ITpu otHOCUTEABHOG 8AAXHOCTY 8030YXa NOMeujeR Uil 00 60 % u 048 HYHOGMERTOB 8 MANOBATICHYIX 2DYHTAX

500 1:0,2:3 1:0,3:4 1:0,5:5,5 1:0,8:7 - - - -

400 1:0,1:2,5 1:0,2:3 1:0,4:4,5 1:0,5:5,6 1:0,9:8 - - -

300 — 1:0,1:2,5 1:0,2:3,5 1:0,3:4 1:0,6:6 1:1,4:10,5 - -

200 - - - 1:0,1:2,5 1:0,3:4 1:0,8:7 - -

150 - - - — - 1:0,3:4 1:1,2:9,5 -

100 - - - - - 1:0,1:2 1:0,5:5 -
50 - - - - - - 1:0,1:2,5 1:0,7:6
25 - - - - - - - 1:0,2:3

102
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Mapxa Mapxa pacTBopa
BIKYymero 200 150 100 75 50 25 10 4

B. ITpu otHocureavRol 6aaxcHolTi 8030yXa noMeweruil ceviuie 60 7% u 0an GYHOGMERTOB 80 BNANCHBIX 2DYHTAX

500 1:0,2:3 1:0,3:4 1:0,5:5.5 1:0,8:7 - - - -

400 1:0,1:2,5 1:0,2:3 1:04:4,5 1:0,5:5,5 1:0,9:8 - - -

300 - 1:0,1:2,5 1:0,2:3,5 1:0,3:4 1:0,6:6 1:1:10,5 - -

1:1:9* .
1:1:9

200 - - - 1:0,1:2,5 1:0,3:4 1:0,8:7 1:0,8:7* -

150 - - - - - 1:0,3:4 1:0,5:5 -

100 ~ - - - - 1:0,1:2 - -

CocTaBh! IEMEHTHBIX PACTBOPOB 1A (PyHAaMeNTOB H APYTHX KORCTPYKIHI, PACTONOMEHHbIX B HACHIIEBHBIX BOAOH rpyHTax

H HIDKE YPOBHA TPYHTOBBIX BOAX

500 1:0:3 1:0:4 1:0:5.5 1:0:6 - - - -

400 1:0:2,5 1:0:3 1:0:4,5 1:0:5,5 - - - -

300 - 1:0:2,5 1:0:3 1:0:4 1:0:6 - - -

200 - - - 1:0:2,5 1:0:4 - - -

* B ugcnuTeNie NpUBeNeHH COCTABH IeMeHTHO-H3BECTKOBEIX PACTBOPOB, B 3HaMeHarTelle — eMeHTHO-IITHHAHBIX.
IMpumeuanue. CocTaBbl paCTBOPOB YCTaHOBJIEHHI C YUETOM CHIEAYIOLMX NOKa3aTelel:

o6BeMHas Macca BXKyRMX Mapku ot 200 mo 500 .. 1100 xr/m3;
» » » 150, . e 900 xr/m?;
» b » *  eor 25m0100 ..... 700 xr/m3;
0GBeMHas MacCa H3BECTKOBOTO TECTA . & « « « v = v o s+« & 700 xr/m3;

06beMHAA Macca TIMHAHOTO TeCTa ¢ MyGuHoli norpyeHus B Her'o CTaHAAPTHOTO KOHYyca Ha 130140 mm;
HecoK BJIAXHOCTHIO 3~7 %.

TaGIlKIXBZ Ta6nnna3
PACXOJI BSUKYHHX, KT HA 1 M? TECKA/PACTBOPA MHUHUMAJBHBIHA PACXOA BHKYIIMX
PactBOp, KI/ M?
Mapxa Mapxa pacreopa BraxHOCTHLIN pexcm
BAKY- - exTH:
mero | 200 [150 | 100| 75 [ 50 25 {10 | 4 Eomee ot | e
sop |360./280 120511600 | _ | _ | _ ToMemeHuss cyxue (OTHOCH- 75 100
410 | 330 | 245 | 195 TefbHasA BiaxHoOCcTE Ao 60 %)
400 450 | 350 | 255 {200 |10} | _ | _ H (YHOaMEeHTHI B MAJIOBJIAXK-
490 | 400 | 300 | 240 | 175 *;‘”"’"“" 100
a)kHble MoMeuleHHs (OTHOCH- 125
300 — |470 (3401270 | 185 } 105 § _ | _ TenbHasA BRAKHOCTS BEIIE 60 %)
510 | 385 | 310 | 225 | 135 H (QYHIAMEHTH BO BIIAKHBIX
200 | - _ |405_ 1280155 | _ | _ TpyHTax
445 | 325 | 190
206 93 Tabnuua 4
150 | ==~~~ |2m0|n0]|
COCTABbBI U3BECTKOBLIX PACTBOPOB
wo | ot = = (300 _
330 | 165 Cocras pactBo-| Mapka pactsopa
280 | 120 Copr H3BeCTH pa no obreMy
50 ~1=1=1=-1-1" |50l (u3BecTKoBOE | 28 3 6
20 | 145 TecTO: Mecox) | cyr | mec | mec
s ol -] -] |2
270 Bo3nynHasa u3BecTh:
Npumeuanue. Pacxon BaKynmx Ha 1 M® mecka (wuc- ;:ro co’;,n'a 12,5 : : ig
sureny) B Ha 1 M? pacTBopa (3HaMeHaTelb) OTHOCHTICH K ro )
IeMEHTHO-H3BECTKOBKM H LeMEHTHO-TIHHAHEIM pacTBOpaM. E;’:S:; ruapapmmveckat | 1:4,5 4 |10 ] 10

Ina pacrBopoB Ge3 moGaBok H3BECTH M IVIMHH H pPacTBOpOB
¢ no6aBKaMH OPraHMYECKHX INIaCTH(PHKATOPOB-MHKpPONEHO-
o6pa3oBarefiefl paCXOA BSXXKYNX YCTRHABJIMBAacTCA Ha OCHOBa-
HHM 1a6GOPAaTOPHBIX A aHHEIX.

OHpumeuanua: 1. Jo3suposka u3BeCTH NPHHSTA B BAAOC
TecTa o6beMHOM Maccolt 1400 kr/m>.
2. Iecox NpHHAT BRAXHOCTHIO 3—7 %.
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Ta6nrnoa $
COCTABbHI I''THHAHBIX PACTBOPOB

Cocras pacTBOpa Mapxa pacrBopa
no obsemy
PacTBop Ho6aBxn (rmma:po6aBKa: | B CyxoM Kiumarte | B yMepeHHO-
MecoK) BIOKHOM KJIHMATC

mangasit:

Ha )XHPHOMH IJHHe Be3s nobasku 1:0:4 10 2

HA I'JTHHe CPeIHeH IKHPHOCTH To xe 1:0:3 10 2

Ha TOllle} IIMHEe WM CyTTMHKe ” 1:0:2,5 10 2
T yHHSHEI! ¢ YepHLIME BSXKYIIHMH Yepusie BKymEe (AeroTs, 1:2,5:4 4 4

GHTYM, NIeK)

Mpumeuanus: 1. IuuAHEe pacTBOPH! NPHMEHHIOTC B JIETHHX YCIIOBHAX JUIA HaA3eMHON KITaZIKH DPEEMYIIECTBEHHO B CYXOM

KJIAMaTe IIPH HOPMAITBHOM BIIDKHOCTH BO3AYXa NOMeIeHHI.
2. Ilpy mpHMeHeHHH TBEpAbIX YEPHBIX BSDKYIHX NPeNBAPHTENEHO NPHTOTOBIIAETCH 3MYNECHA H3 TNHHEI C YEPHRIMH BSDKYIIHMH B

MOZOI'PeTOM COCTOSHHAHM .

TIPWIOXEHHE 5
TPAGHKH IUIS ONPENEJIEHUA TNOJIOKEHHA LEHTPA TSDKECTH
¥ MOMEHTOB MHEPIIUM TABPOBHIX CEYEHMI
A.TPAGHK [UIA ONPEJEJNIEHHA NOJIOKEHMS ‘IIEHTPA TAXKECTH
x———)-

S NN e > N MR ~ > -~ Mg o N DD
s SSSS3SSITR33IBIFIISTISISESIS
0,78 |- 8 /4 a76
am|- 2447444, 076
ol £ VA YALT [ 0%
072 = = f // l' I I ’I 0172
Fi< - YA o
068 - [ y p )
Y o a-g' _p=§ Y A/ VY / z:gg
864 2,500 4 A 0,64
050 AXYY Y 'IJ / i1 0
0% AT AVAVAVAVIVAVAT P
056 A
05 4 11111 a5
052 V4 / JAVATEI|
0% A Y 1 /] / /"_Ly 052
qe8 7 4 I/Q 4 / gzg

” \' o . d ?
s S S A SF of &8/ 8[3[3[3[3]e R ot
¥ 1117 ] g%
840 / 6%
a3 4 / o
- E

ax 7 el

S \
8% 17 ﬂ \\ \\\\\\\\\\ \‘\ { 72

26 7
s WAV AAN \ A %%
022 \ \ N XY ) AYAW Y 0'22
azo ‘\ \ \ \ \ \ 0’20
o \‘ ' N, AN N\ \ \\ \ 0,’5
ok N N A W N NN AT T s
q’z \‘ F ‘\ \ \ \ N \\ ‘\ \\ .5‘\ 0"2
a”oswv-sv'nze“%m \Nh‘h‘b\l\hmﬁ\ anr"s\\t: ém

SYSIS8TII3533338583 333333838
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B. F'PA®HK /1A ONMPEAENIEHUA MOMEHTOB HHEPIIHH

7
P SNSTOOSNSS VYT INIEN & Qyser
w SEENESEIEEERIIILIRLIAIILALECESEE
anl . ¢ ' A a7
A e P d V.O.000. pod
ant- M AV A XY / arn
an} X AV AV /. AA X | a‘m
amr &‘7; T AT y & AVAVAVIWi s
o N PR B AW, AVAVI 1T a6
a6 =M 1, ﬁ [ I I ’ 054
as? AW 4 / [/ / / a6z
0,
9 / ] ppd
1 ADaw / ] a56
P y/RVANA 1 ] 4%
as2 4 [ f g5z
s ARV Iy imTIN)| 048
046 ANIANI 046
aw 114 ’ g4
042 7 042
o / o S
Q% ’I f © S ™ 9l 2 & 5 SRl ol
s S8 $8rTSE ST 88N ST S SIS NS SYS)S g%
Q¥ é‘ l’ b 0',.70
iz [ ] r I, T 32
/A
b 1 A AN T4
P ] ] ;i /A a2
an T 1/ 71717 o
0',4 4 / YAVIW. / A y / o
012 / V. VAW, & AVAVIW EIAVAV/ ar
pod slu 7 4 7 VAW, 4 a0
SSSSSSF385833353 3888858 888858888

MMPUJIOXEHUE 6

OOPMYJIN V1A ONMPENEJIEHMA PACYETHOH CXATOM YACTH IUIOMAIM CEYEHUS KJIAIKH
IIPH BHEUEHTPEHHOM CXATHH

1.B obmeM cnyyae A CIOXKHBIX THIOB BHENEH- a) IpH IKCHEHTPHCHTETe B CTOPOHY NONKH (deprt. 1)
TPEHHO CXATHIX MOMNEPEYHBIX CEYCHHH MONOXKEHHE rpa- b,c
HHMIbI PacueTHON CXATON HaCTH CEYeHHS ONMpEesfeTcs x =l/ (2e; ~¢c) + (e, — ©)>. (1)
H3 YCIOBHMA DaBEHCTBA HYNIO CTaTHIECKOTO MOMEHTA

9TOH UYaCTH CeueHMA OTHOCHTEJIBEO OCH, IPOXOHA- Ecmu ey < —g—, TO B CXaTyI0 4acTb GymeT BXOOMTb
et uepe3 JKEHMA COKMMAIOILIEH CHIIBI.
m 2 m‘; m‘;oz!:);r:pmo a m:::amor TOuKH TONBKO YaCTh MNOJIKH, CHMMETPHUHasA OTHOCHTEJIbHO
’ P P TOUKH IPHJIOXKEHHA CHIIBI IV; B 3TOM Cilydae

NPHIIOKEHHA CWIIBI O TIPaHHIBI PAacYeTHOH CXaroi

30HBI X ONpenenseTcs o Gopmynam: X=é€;
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6) mpu 3KCHeHTpPHCHTETEe B CTOPORY pepa (uepr. 2)

_1/b.d
=)/

Ilpu e, <—521—; xX=e;.

(2e; —d) + (e; - d)*.

Yepr. 1. IxcuesrprcHTer
B CTOPORY NOJIKH

Yepr. 2. IKCREBTPHCHTET
B CTOpoRHY pebpa

5

NS

N4

N
5

S
Q&\\

&l

b and
LY

—

o

Mpumeuanne. Jnacnytas Gonslmx IKCUEHTPHCH-
TeroB (e, > 0,45)) MOXHO NPHEAMATS U1K TaBPOBOTO CeYeHNs
IIDKEHHO

npHG)

Ac=2b(y—¢,),

rAe b -—nmpuHa CKaTofl NONKH HIH CTeHKE TaBPOBOIO
CevieHER B 3aBHCHMOCTH OT HalPABJeHAS IKCUEHT-

PHCHTETA.

TNPHIIOXEHUE 7

PACYET APMOKAMEHHBIX 3JIEMEHTOB C ITPONOJIbHONA APMATYPOH
IIPX BHELIEHTPEHHOM CKATHM

OMPEAEJIEHHE S, NMPH U3BECTHOM x

Ta6bnuma l

Dopma CeuyeHHus

Cxema cegeHus

Honoxenne HefiTpanmtioft ocu

QopMynH U1K onpeReieHAS

Npon3sonnaas

.

A5
lla,

a Z
e

Mexquy apmaTypamu A 1 Ag

S.=A4.z, (0))
roe A, — wiomams  cxaroft
30HE! CeYeHHH KIIafi-
KH;
Z — pacCTOSHHE OT EHT-
Pa TOKeCTH cxaroft
30HH! CeveHAS Kajl-
KH 10 8pMaTYpH A,

TpaMoyronenas

To xe

S,=bx(h, — —;‘—) )

rae b - nmMpuHA ceveHns;
X — BHICOTa CKaToH 30-
HBI;
h, — pacueTHag BHICOTA
CedeHHS

Taspobad

Ocs npoxopuT B pelpe CeeHns,
HOJIKA H 9acTh pefpa CxKaTel

S.=5, —-szx, -x)2, 3)

rae b, — nmpuHa pebpa;

S, — cTaTHYeCKHlf  MoO-
MEHT BCETO CeUeHHT
KIIa{KH OTHOCHTEI -
HO UeHTpa TEXECTH
PacTHHYTOHR WIH Me-
Hee CxaToli apmary-
puAd;
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ITpodoaxcenue 1a6a. 1

Gopma cegeHHA Cxema ceueHust Monoxenue HefirpansHofl ock DopMY TN VIS OIpeeNIeHHA
X
Ag I I X
t:y E
- N Ocs X
< . HPOXOMHT B TOJIKE, YaCTH S, =bx(h, -—,
TaspoBas ] A HITH BCA 1I0JIKA CHaTa, pebpo B ¢ ( ° 2) @
P yToit 3ote roe b — nmpuHa nonxu
)
fL-'
A ,
& r Ocb mpoXoaHuT B pedpe, Bee peb- S,=b,x(hy — T) *
TaspoBas — < PO HIIH 9acTh CKATHI, NIOJIKa B pac-
ﬁ TAHyTOH 30He
As
T——-‘ [
—_~ Ocs npoxomuT B monKe, Bce peb- | S, =58, — —2 (h, —2)? (6)
Tasposaa - PO M YacTh IONKH CHKATH 2
!

M pumevdanue Cxarad 30H2 CedeHHS HA ICKH33X JALITPHXOBAHA.

1. B 1a6n. 2 npuBemeHb! OCHOBHBIE YCIIOBHA H (op-
MyZbl pacYeTa HPOYHOCTH BHENECHTPEHHO CXKATBIX 3Je-
MEHTOB C MpOmONbHOH apMarypoil. U3 3tux dopmyn
BHOHO, YTO NPH BHECHEHTPEHHOM CXAaTHH B Cilydae 1
(Sc < 0,8S) npousocts CeueHHA OGYCIORIHBaETCA
ABYyMsL OCHOBHBIMH YCJIOBHAMH PaBHOBECHS BHELIHHX
H BHYTPEHHMX CHJI:

pacqemoe ycmme N RoIDkHO GHITH paBHO HITH MEHb-

OPOEKIMA CHJI Ha NPONIONBHYI0 OCb 3ITICMEHTa,
(bopMym ™, 9, (1), (13);

CyMMa MOMEHTOB OTHOCHTEIBHO TOYKH NMPHIIOXKEHHS
TIPOAONBHOH pacueTHOH cHybl N paBHa Hymio, hopmynst
(8), (10). Mpn 3TOM NpHHATA NPAMOYTONBHAA JMMOPa
TpefeNbHBIX HanpsDKeHMH B Kiagke (cM. uepr. 13).
Heo6xomumo Taxoke coGmionerne ycnoBus z <hy ~ a;.

Ycopne NMPOYHOCTH BHEHMEHTPEHHO CXATHIX EMeEH-
T0B B ciyuae 2 S 3> 0,8S,, dopmym (15) —(20), npe-
HATO HA OCHOBaHHMH 3KCIIEPHMEHTANBHO YCTaHOBNICHHOH
32KOHOMEPHOCTH, UYTO MOMEHT, BOCHPHHHMACMBIH
KJIaIKOM, OTHOCHTENBHO LIEHTPA TOKECTH MEHee CXaToi
(pactanyTOii) apMaTypsl A; He 3aBHCHT OT KCIEHTPH-
CHTeTa NPOMOJBHOK CWIBI €p (€p — PpAcCTOAHHe
OT TOUKH NpWIOXEHHS CWibi N [0 HEHTpa TKeCTH
CEUCHHA) .

2. [lpn pacuere ceueHmid ¢ IPOAONLHOH apMATYpoH
BHaYayie HeOGXOMMMO YCTaHOBHTb, K KaKOMY pacuer-

HOMY CRlY9al0 OTHECTH pacCMaTpHBaeMoOe CeueHMe.
JInsa 3Toro HeoO6xonAMO ONMpeNeNUTh S, WIH X.

IIpu mpsamoyronsHo#t dopMe ceuerus no dopmyne
(12) npu peoiinom apmmpoBamuM M ¢gopmyne (14)
OpH OMMHOYHOM aPMHPOBAHHH OHNpPERENIANT BBICOTY
eXaTo#t 30HH X M mo ycnosubo S, < 0,85, unu S, >

> 088, ycraHaBIHMBalOT,

K KaKOMY dIy4Yal0 BHCHCH-

TPEHHOrO CXATHA OTHOCHTCA BBIIONIHACMBIR pacder.

Jna nenpaMoyronbHo#t ¢popmbl ceueHns no Gopmy-
nam (8) u (10) onpenensilor CTaTHYECKHH MOMEHT
Sen. 3areM mo S,y onpefensoTr X, MO X HAXORAT
S¢ 1 no ycnosuio S, < 0,85, wm S, > 0,85, ycranas-
JMBAlOT, K KaKOMY CJy4al0 OTHOCHICA PaccCMAaTpHBae-

MBIii pacuer.

3.TIpH DpOEKTHPOBAaHHH IEMEHTOB C NPOMOJILHOHK

apMaTypoil IPUXOOHTICH B
e 3aJjauH:

OCHOBHOM peHIATh CIIEAYIo-

a) No 3afaHHOMY 9KCIEHTDHCHTETY M BeJIHYHHE Npo-
ZONBHOM CHIIBI IV, ceueHMIo KIamku A H pacieTHBIM CO-

NPOTHBIEHHAM KJIAJIKA H
Hue apMarypl (126i. 3) ;

apMaTypm noAGHpars cede-

6) Mo 3ajaHHOMY 3JKCHEHTPHCHTETy NpOROJBHOH

CHIJIBI, IUIOH.(WM ceueHMA Kiagku A4,

apMaTyphl

Ag m Ag, PacueTHRIM CONPOTHBJICHHAM IKJIafkH R
apmatypsl R IpOBepATh PacieTHyI0 HECYLIYIO CHOCOG-

HOCTD 371eMeHTa (12011. 4) .
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Tabnuuna 2
OCHOBHBIE ®OPMYIJIb H YCIIOBHA ANA PACYETA NMPOYHOCTH BHELEHTPEHHO CKATHIX 3JIEMEHTOB C NMPOAOJNILHOH APMATYPOH
BHeleHTpeHHOE ®opma Heo6xomumule ycnoBus OcHoBHble GOPMYIIHI A pacyeTa NPOYHOCTH
cKaTHe CeYeHHA JUIS PacieTHOro CIryyas
NpH apMMPOBAaHHH CeveHHA ABOHHON! apMaTypoit 1IpH apMHPOBaHHH CeYeHHA OAHHOYHOM apMaTypolt
TOJNIBKO B PacTAHYTON 30He
Cnyvatt 1 Tio6as S < 0,85, N <¢(085mgRA + RycAs — RsAg). m N<¥(wmgRA; - ReAy) . o)
z<hy -d Ionoxenne HefiTpansHol#t 0CH ONPEAENAECTCH U3 YPABHEHHS Nonoxenune HefiTpanbHoit oCH ONpeReNACTCA U3 ypaBHEHNS
0,85mgRSeN + RgeAle' — RgAge =0 ®) wmgRScN — RsAge =0 (10)
Tpamoyromxas x < 0,55k, N <9 (0,85mgRbx + RscAs — RsAy). an N<¥(wmgRbx - RsAy). a3
x> 2a' Honoxenue HeATpambHol OCH ONpPeENAETCH H3 YPapHEHHS [onoxenue HelTpaNbHOR OCH OMPERENCTCA U3 YPABHEHHA
X =
0,85mgR bx( e—hy+ -21) Ryl e’ —RsAge=0 (12) wmgRbx (e —hy +5- )" RsAse, =0 a4
[
Cyuatt 2 ThoGas 5S> 0,85, N <—2-(0,85mgKS, + RycSg); (15)  PemgRS, an
e
"]
N <—(0,85mgRS; +RsSt). (16)
IonoxeHne HefirpansHo#t oCH onpeRenAerca u3 ypastenun (8) | Ionoxenue HefiTpanbHo#t ocn onpemensgercd u3 ypasHenus (10)
¥ 0,42mgRbh] + RgeAs (B, — ') |
TIpsiMoyronsHas x> 0,55h, N< P ; as) < YwmgRbh} 20
»  P[0,42mgRbH,? + ReAY (H, — a) 2e
N< g 0 : sAs (Hy ] ' 19)
4
ITonoxenue HeftrpanbHoft ocH onpeRensiercs u3 ypapHemns (12) | Tlonoxenne HeHirpantHolt ocH ompenensieTca u3 ypasHenus (14)

O06o3KauenuR, npukarsie 8 Taba. 2:

S, — craTHuecKHlt MOMEHT BCEr'0 CeYeHHs KITaKH OTHOCHTENIBHO HEHTPa TAXECTH pacTAHyTolt Ay nnu Melee cikaToft apMaTyph;
S¢ — craTHUeCKHit MOMEHT C)KaTOH 30HBI CEYCHHA KIIAKH OTHOCHTENTHO UEHTPA TAXKECTH PACTAHYTOR A ¢ HiTH MeHee CXKaToft apMaTypEI;
ScN — craTiuecKuit MOMEHT CKATOR 30HBI KIIAJIKK OTHOCHTEITBHO TOUKH NPHUNIOXKEHHSA CHITHL;
Z — PACCTOAHME OT LIEHTPA TAXECTH CKATOH 30HBI KNTAMKH O IEHTPA THKECTH apMaTyphl A g;

Sq — CTATHUECKHIt MOMEHT IUIOLIAMH BCErO CeleHHA OTHOCHTENEHO IIEHTPA TAKECTH CeYeHHA CkaTolt apMaTyphl Ag;
Sg H S5 — COOTBETCTBEHHO CTATHYeCKHe MOMEHTH TMOMIANM CeeHns apMaTYPhl A5 OTHOCHTENIHHO LEHTPa TAOKECTH MeHee CK2TOR MITH PacTAHYTOH apMaTyphi Ag M apMaTypht Ag OTHOCH-
TeNBHO LEeHTPa TAKECTH APMATYPHA§;
e € — COOTBETCTBEHHO PaCCTOSHNE OT TOUKH MPHIIOKEHHA CHITHI N 0 LeHTPa TAKECTH apMaTyphl Ag H Ag;

b — umpuHa ceveHu;

X — BBICOTa CXaTO# 30HKI;
ana' - TONIMHA 3AUMATHOTO CNION APMATYPH Ag H A§;
hy =h — @ — pacueTHbIe BHICOTHI CEYEHHI;

uhy=h-d

h — nonHasa PHICOTA CeYcHNS.

Mpumeuanue B dopmynax (8) m (12) 3Hax ,,Im0c” MPHHNMAETCH 1PH NPHIIONKEHHN MPOJONEHOMN CHALI 32 NMPE/IEIAMH PACCTOTHHUA MEXLY HEHTPaMH TAKECTH apMaTYPHl Ag M A'g 1 IHax
»MHHYC” — TIPH NPHII0KEHHA MPOMONEHOM CHITEI MEXMY MeHTpaMH TAXECTH apMaTyphl Agu Ag.



TIOCTIEAOBATENBHOCTD H OOPMYJ/IbI MOAGOPA CEYEHUSA APMATYPHI MO 3AJJAHHbBIM e, N, A; R, Ry

Tabnuual

Ceuenns ¢ gpofiHoit apmarypoit

Cevenns ¢ onuHOUHON apMatypolt

npou3sonbHolt GopMbl

NpAMOYTONBHEIE

pOU3BONLHON $HOPMEL

NpAMOYTONBHEIC

Bricora cxcarolt 30K X onpeRenserca no gopmyne (21)
_ Rgh, + Roa’

Rs+ Rsc

x=h, npu e, <0,22h, + 075a

npu e, > 0,22h,+0,54";

(21)

U3 dopmyn (9) n (10)
onpenengeM
SeN _

Ac-=4~
N

=—2 _ 0o
14 ng

Io dopmynam (13) u (14)
onpenensieM x

x=ho(1—l/1_——-_—.

Ne 32)
0,5 wmg vRbE? ¢

B cnyuae 1 onpepensem A . u A’ u3
(e 1abm. 2) sHAg 13 dopmyn (7) » (8)

B cntyuae 1 onpenenstem A, u A', u3 popmyn (11) u (12
(eM. 1261, 2) sHAgn3 dopmyn (11) u (12)

S,
Mo HaftnenHoMy Ao — _c:V__

onpefenseM X, a I0 X HaXo-
M Ag u S M erntaeM cpas-
Hernue Sp ¢ S,

Ecm x < 0,55 hy, 10 A o1
penensem no dopmyne (33)

x
- 1 N Sen _ 1 N x x Ecmn S; < 0,88,, To Komi- wmeRbx (e — hy ""2_)
Ag 2 Py [ o~ 085 ng(Ac - )] ; Q)| A= ' [ . 0,85 mgRb -~ (h, - "5')]- YecTRO capma’ryp:l Asompe- | A= (
sellt —F Re ( it —'e——) nenseM o Gopmyne Re
26 wm RS
1 1 @ 4= £ N @ 63
_ x
Ag= Y (¢ Ry A'e’ + 0,85 ngScN) . @)l 4= —1-2:;[* Ro A'e’ +0,85 mgRbx (e ~h, + —2-— )] @n ¢

§

TIpoBepsiem ycnosue z < h, ~ a

IpoBepdem ycnone x » 2a”°

Ecnu S¢ > 0,8S,, pacier Be-
meTcH no cnydao 2 (oM.
1abn. 2) BHeUeHTpeHHOro
CKaTHA, H apMarypa Ag Oll-
pepensercs no ¢opmyne
(23), a nMpouHOCTh CkKaTO#
30HB! npoBepAeTcs o ¢op-
myine (17)

Ecnu x > 0,55 h,, nmeem ciy-
wat 2 BHelEHTpeHHOro CXd-
™A, H apMmaTypa Ag ompefle-
nserca no ¢opmyne (33),
a8 DOpPOMHOCT: CXarToif 30HEI
nposepAercs no ¢opmyie
(20)

B cnyuae 2 A u A onpenenseM u3 dopmyn (15) u (16)
(cM. Tabi. 2)

- 1
R (hy —a")

4, ( ":‘ - 0,85 ngs,) .

601

(29)

B cyuae 2 A onmpenensem H3-popmyn (18) u (19) (cm. Tabn. 2)

1 Ne
A= —— — 0,42 m,RbK, )
PRy -a) \ ¥ Y M
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Hpodoaxcenue raba. 3

Ceuenus ¢ iBoiiHol apmarypoit

Cedetusd ¢ onuHOYHON apmatypolt

MpOH3BONLHON GOPMBI

IpAMOYTONEHBIE

npou3sonsHolt hopMel

NpAMOYTOJIBHbIE

Apmatypa A ofpefiensercs uo dopmyne (23). [ipu pacmonoxe-
Huu N mexny A u A g Heo6X0HMO loNONHKTENEHOE CoGmiofieHre
ycnosus, aroGut

1
Rs(h; - a)

Ag> 25)

¢
( 1: - 085 ngs;)

a apMatypy Ag onpefiensieM no topmyne (27) . Opn pacnono-
xeHun N mexny apmarypamu Ag u Ag HeoGX0MMMO IONONHM-
TenkHoe CobMmopienue yenoBud, Yrobnt

Rs (g — a) v

Mpumevanusn 1.B dopmynax (22) u (26) 3HaK ,,[noc” nepeR A§  €'/e MPUHUMASTCA NPH PACHIONOKEHHH NPOXONEHOM CHITEI N MEXAY LEHTPAMH TSOKECTH apMaTyphl Ag H A H 3HaK ,MH-

HYC" — IIPH PaCMONOXeHHH NPOKONEHON CHIILI 33 MpeMeNaMHl LeHTpa TOKECTH apMaTyphl Ag u Ay, B dopmynax (23) u (27) — naoboport.

2. Ycnossble 0603HaYeHHs cM. B Tabn. 2.

3. Gopmyna (21) onpenenser 3HayeHHe X, COOTBETCTRYIOIICE MUHHMANILHOMY PaCXOy 8pMATYpHhI.

Ta6bnuusa 4

MOCNEAOBATENBHOCTb PACYETA NMPH OMNPEJEJIEHHA PACYETHO# HECYMEH CHOCOBHOCTH N, 3JIEMEHTA C NMPOJOJILHOR APMATYPOH
MO 3AJAHHBIM e,, 4, 4, A, R H R, (MPH HCMOJIb30BAHHH A/l BLIYMMCIIEHHA OOPMYJI TABJL 2 NPHHUMAETCA N, =N)

Cevenus ¢ npoitHo#t apMaTtypoit

CeueHus ¢ OmMHOYHON apmaTypott

npoussonbHof hopmbl

npAMOYTOJIbHbIS

NpoH3BONBHOK GopMbl

NpSIMOYronbHule

Onpependem S, U3 dopmyinsl (8)

Onpenensem x u3 popmynst (12)

Onpenenaem S,y u3 dop-
mynst (10)

OnpenengeM x u3 dopmy-
anr (14)

RgAge + RgoAle' / .. RedsetRocAld _ Rgage ~ -—
Sen = 0,85mgR 349 x=hy - e+.|/ (o —€)? + 0A42mgRb 35) Sen = wmgR 36) -:t =hy-e+ l/ (h,—€)* +
g
+t—_— 37
O,Swngb @D

Ilo Sen onpenengeM X M no X HAXOAUM S, KOTOPOe CPABHHBAEM
cS,

Ecri nonyuestHoe 3Hauette x < 0,55k, To mo dopmyne (11)
onpepengeM Ny, = N n fononHuTensHo npopepsiem x > 24

Ho S,y ompemensem X,
a 0o X HaXo#uM S, u Cpas-
HuBaeM S, ¢ Sy

Ecmw x< 0,55h,, To mo

dopmyne (13) ompemens-
eMN, =N

Ecm S, <0,85,, onpenensem x u no dopmyne (7) Hecywyio
criocobHocT cenenust. [iposepgercs ycnopuez <h, — o'

Ecnu x > 0,55k, 10 Ny, = N onpenensem no gopmyne (18)

Ecnu S, < 0,85,, 10 BRIMHC
nstem A4 ; o dopmyne (9) u
HaxomaMm Ny, = N

Ecnu x> 0,55h,, To Ny, =
= N onpepiengerca no ¢op-
myne (20)

Ecnu S, > 0,85, , To Hecymwas cnocoGHOCTD CeycHHA OnpeaenaeTca
no dopmyne (15). B cnyuaax, xorga N pacnonaraercs Mexny ap-
Marypamu 4, u A’s » Heo6XOAMMO RONONHUTEIBHO MPOBEPUTH IO
¢dopmyne (16). 3a pacuernoe N, npuHuMaeTcs MeHblllee 3Ha%e-
Hue Nu3 ycnosutt (15) u (16)

Npu pacnonoxernn N Mexay apMatypamu A n A's Heo0xo-
miMo N onpefenuTs IO RONONHMTNBHOMY ycnosuio (19).
3a pacueroe N,, npuHMM3eTcA Metnee auavenue N u3 dop-
myn (18) u (19)

Ecu S, > 0,85,, 10 Ny =
= N onpepengem no dop-
myne (17)

Npumeuanue. Bdopmynax (34) u (35) 3HaK ,,MuHYC” NPHEKUMAETCA NPH HPHIONKEHHH NPORONBHON CUNBL 32 Npe/IENIAMH PACCTOAHHUA MEXKAY UCHTPAMH TAKECTH apMaTypai A uA',,auax
»IUOC™ — MIPH MPHINOXKeHKH NPOMONEHON CHIILL MEXKIY IEHTPAMH TAKECTH apMATYpPb A, 1 A's'



TIIPMJIOXKEHHE 8

PACYET KAMEHHHIX 3[JAHMH C IPUMEHEHMEM 3BM

Pacuer BHIIONHAETCA B NOCIIEAOBATEHOCTH:

1. BounClieHHe TEOMETPHYECKHX XAPAaKTEPHCTHK To-
PHM3OHTaNbHBIX CeUCHHIt CTEH 3MaHMA.

2. Onpenenenne BETPOBOil Harpy3KH Ha CTEHBI IMAHHA.

3. Onpenenexne nepeMenieHns BepXa 30aHuA.

4. BorunciieHHe BEPTHKAJLHBIX HATPY30K, MOCTOSHHBIX
M BPEMEHHBIX,, ACHCTBYIOMMX Ha CTEHb! 3IaHUA.

5. Pacuer cren.

6. OnpenesnenAne BEPTHKANBHLIX HedopMammii KIagKH

OT JUIMTENBHO NIEHCTBYIOMMX HA CTEHBI HAarpy3oK M
HX CPaBHEHHe.

7. Pacuer mnonepeuHbIX CTeH Ha ITIABHBIE PACTATHBAIN-
IDMe HaNpsDKEHMsT OT FOPH3OHTANBHOIM (BETPOBOIL)
HarpysKH.

8. Pacuer monepeyHbIX B IPOXONBHBIX CTEH B MECTaX HX
B3aHMHOro NPUMBIKaHHA Ha COBMI OT FOpH30HTAlb-
Hoil (BeTPOBOIl) HArpY3KH.

9. Brruncnesue Harpy3oK OT CTeH 3[aHHA C YYETOM H
Ge3 yueTa geiicTBHA BeTpa.

N
1. A= O,SQE l(xa-o-l —Xq) Va+1 +ya); (l)
S= 13 2 2y,

=6 21 (*at1 —Xa) U341 tVar1 ¥ +¥3); (2)

_1 ¥ 22 s
I=— . (ar1 —¥a) Oar1 +7a) 05 +7541); ©)

S
Im=g “
S?

In=I-— ®)
TRe A — wiowagp TOPH3OHTABHOrO CEYECHHsA

CTEHBI;
@ — HoMep BepiumHbl (Yepr. 1);
N — uncno BepimH;
Xa, Yo — KOOPHHATHI BEPIIHH;

S, I — crarruecKHii MOMEHT H MOMEHT MHEPILMH
OTHOCHTEJIBHO HCXOMHOH OCH ox (cM.
uepr. 1);

¥m — KOODAHHATa UEHTPa TKECTH OTHOCH-
TeJNbHO HEHTPAJILHOR OCH;

I, — MOMEHT HHEPIMA OTHOCHTENIBHO OCH,
NMPOXOAANIeH Yepe3 NEeHTP TDKECTH rOpH-
30HTANIBHOTO CEYeHMS CTEHBI.

Ocp oy pacnonaraercs B IJIOCKOCTH JICHCTBHA BETpa
M HampapjigeTca B CIOPOHY HaHMeHee CKaTOro BOJIOK-
Ha. BepimHb! MHOTOYroNIbHHK2 HyMEpYIOTCH 1O Yaco-
Boil crpenxe (cM. uepr. 1).

®opMmynbl nmpuHATH Nno IIporpamme pacuera reo-
METPHYECKHX XapaKTEePHCTHK IUIOCKOro ceueHus Opy-
Ca NpoM3BONBHOH KOHGWrypamuu, paspaboranHoi
unx, JI. A. ITapnosoit (CTTKHB, r. Onecca).

2. BerpoBas pacnpefeneHHad Harpyska Ha M-io cte-
Hy 30aHuA onpexnesnsercs o Gopmyne (86).

y
4 2
Ay/
1

:: //// g

N,

/
0 x5 X A X

Yepr. 1. HyMepanus BepmmuH rOpEIOHTANBHEIX CedeHmit cTeH
3paHMA

HuTeHCHBHOCTD BETPOBOi HArpy3KH HA 3fIAHME H KO-
3O OUIMEHT, YyIMTHIBAOIMMA H3MEHEHHE CKOPOCTHOTO
Hamopa [o BbICOTE, ONPEAEJBIIOTCA B COOTBETCTBHH CO
CHuII 2.01.07-85:

JA OTKPBITOH MecTHocTH THHA A ( cremm, necocre-
TIH, MYCTHIHM, OTKpBIThie MoGepexss Mopeii, 03ep, BO-

noxpamwm) no dopmyne
z 0,32
k= Z) 6
Z) ©

O718 MeCTHOCTH THma B (ropopa ¢ okpamnamu, Jec-
HBIE MaCCHBBI H TOMY NOXOGHBIE MECTHOCTH, PABHOMEP-
HO NOKPHIThIE NPENATCTBHSAMH BbIcOTOlH Gonee 10 mer-

poB) 1o popmyne

z 0,44
k= 0,65 -——) , 7
(% o
rRe Z — pacCToAHHE OT NOBEPXHOCTH 3eMJIM HO
TOYKH ONpefeiecHns 3HaYeHHs BETPOBOH
HarpysKu;
mpuz< 10M
0,32 0,44
2\ L) =1
( 10) ? ( 10 :

HopmatusHoe 3HaueHHe AMHAMMYECKOH COCTaBIIAIO-

mgit BeTpoBo# Harpysku npuHATo o CHulI 2.01.07-85
Kosdduumentr m pnsa sepxa smaHHA NPHHUMAETCA:
IUIA MECTHOCTH THIIA A 1o dopmyne

-016
m=0,6 B : ®)
10
U1 MecTHOCTH THna B no dopmyse
h -0,22
= — 9
m = 0,88 ( 10 ) ()]
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Tlepuon coGerpennbix KoneGanumit spanua T (B ce-
KYHAaX) onpepesierca no Gopmyne

hn
= I / 10
T=1,79 Elg’ (10)

rae h — BbICOTa 30aHNA;
n — Bec 3[1aHHUA, OTHECEHHbIA K 1 M ero BbI-
COTBHI;

E — monym pedopMamMH KiapKH, onpene-
nserca no dpopmyne [ 8] ;
1 — cymMmMa MOMEHTOB HHEPIMH CTEH 3[IaHHA;
£ — YCKOpEHHe CHIIbI TAKECTH,
Ilonepeunas cuna ¥ H3rnGalomMii MOMEHT OT BEIPO-
BOll Harpy3KH ONpe[eNAlIcE B YPOBHE TepeKphITHA
KaXporo 3raxa (gepr. 2) no popMyiam:

Ou =01+ 3~ Ha+Har); (1)

My =My_y + Qa1 Hy, 12)

rae gy — MHTCHCHBHOCTh BETPOBOHl HAarpy3kH B
YPOBHE NCPEKPHITHA;

H — BbICOTa 3TaXa;
Qw - nonepeuHas CWia B yPOBHE IHEPeKpbl-

THA;
M,, — vsrubaroumii MOMEHT B YDOBHE Inepe-
KPBITHSA.
<
Q-1 Qs TN
-1 Ma-y
&
'3 & T
d Mo
=
$uer Qi TN
d+! Myer
4

Yepr. 2. O6Go3ua%eHAA NONEPEIHbIX CHI K M3rnGalompX MoMex-
TOB B YPOBHE EPEKPHITHA KRK/IOFO ITaXKa

3.Ilepememenne Bepxa 3[aHWA ONpeJENAETCA IO
bopmyne

= (11q; +4q,) ML 13)
120EZL °
TAe (3 — HHTCHCHBHOCTh BETPOBOH HArpy3KH y no-
BEPXHOCTH 3€MIIH;
42 — HHTEHCHBHOCTb BETPOBOH HAIPY3KH B ypoB-
HE BepXa 3[1aHHA;

112

h — cM. dopmyny (10) mpusokeHHs,

L — cdbacapnbiii pasMep 30aHuA;

E — cM. dopmyny (10) nprutoxerus;

I; — MOMeHT HHEpIMH TOPHM3CHTANbHBIX cCede-
HUii CTeH.

4. Harpy3kH, HeACTBYIOIHE HA CTEHBI OT NEPEKpPhI-
THil, OUpeNe/sIoTcA Ha 1| M? B BEPTHKAIBHOM CEYCHUH
Mo NEPeKPHITHAM Ha BCIO BHICOTY 3[aHHA C HapacTaHH-
€M T10 BRICOTe CBepXy BHH3 (Yepr. 3) mo dopmyne

N
7=,Z ©+9, (4

rme g —Bec 1 M? BCeX mepexpbiTHii, CBEpPXy BHH3,
Ha YPOBHE Q-TO NEPEKPHITHS;
v— Bec 1 M® mepeKpHITHA, BpEMEHHA HArpy3-
Ka;
g — Bec 1 M mepeKphITHA, OCTOAHHAA HArpy3-
Ka;
N — 9HCHO NepeKPHITHIL.

) S
a-1

| lepenpenmus
/ /\ PER !
ey
a+1
o

n

Yepr. 3. Onpeieneine BEPTHKANLHLIX HATPY3OK DO NepeKpbi-
THAM H2 BCI0 BHICOTY 3JAHASA

Ecym BpeMeHHYI0 Harpy3Kky HeoOXOXMMO IPHHUMATH
¢ MOHIDKEHHEM M0 BbICOTe, TO Ko3dbdHIMEHT moHmKe-
HAA NPHHAMaeTcA B coorBercrBuH co CHuII 2.01.07-85.

Harpyskn oT cobcrsenHoro Beca credH Ha 1 M
(uept. 4) onpepensmorca mo popmyne

N
= X G; 15
@= 2 (15)
G=7YHbn, (16)
rae  gg—Bec 1 M Beeil CreHBI [0 YPOBHA Q-TO mepe-
KPBITHSA CBEPXY BHH3;

G — Bec 1 M CTEHHI 3TaXa 3[MaHAA;
N — gucno 3taxei;



H — BpIcOTa 37122 C BEIYETOM NPOEMOB;
b — TOoNMMHA CTEHH] Ha 3TaKe 3MaHHA;
n — xo3bdunHeHT Neperpy3KH CIeR 3MaHHA;
Y — of6reMHan Macca KJIa[IKH CTEH 3MaHuA,
Harpyak# no BepTHKaJBHBIM CeYeHHAM CTEH OT Bep-
THKAJIBHBIX Harpy3ok (CM. uepr. 4) mo3TaxHo Ha 1 M
CTEHbI ONPEReNIAIOTCA O cbop:;y:;e

=q,+ X I, 17
qtot,N qg leq ( )

rae ! — rpysoBoit pa3Mep miomianH, NMPHMBIKAI0.
1Ie# K CeYeHHIO B YPOBHE -T'0 3TAKA;

M — KONMMYeCTBO Harpy3oK ¢, BO3[ACHCTBYIOUIMX

Ha OfHO CeyeHHe B YPOBHe a-ro 3raxa. M ne

BorkHo Gbith Goliee Tpex.
1=t 33
\ N
NEER
N\
”4 x ?4
: <] [N
4 \\ izl § &
N Her | |
[ Yepenpamus | [ 7/
b.d w8 )i

;3 22

1 "
L T 3 &%
B _

Yepr. 4. Onpefieneane BepTHKANBHLIX HArPY30K OoT colcrBeH-
HOFO Beca CTeHBl

HopmampHaa cria or ACHCTBAA BEPTHKANBHBIX Ha-
TPY30K JUIA KKIOH CTEHbI TOITKHO ONpPEIeNACTCA 0

bopmyre .
N= Ni ILN drot,N » (18)

ke N —uncno cevyeHMil, MPEACTABICHHBIX B AAHHOH
cTeHe;
L) — nymAa yuacTka COOTBETCTRYIOIETO CEUeHN .

IMpemep. HopManbHas CHIA JUIA CTeHH (4epT. 5) Ha
YPOBHE 0-T0 3TaXa OyZeT HMeTh BUI

N=L1 oty *L2 Q1012 * L3 013 *La Qrors
mpu N = 4,

HaruGaromuit MOMEHT OT BEPTHKAIBHEIX HAarpy3oK,
HEeACTBYIOIIEX HA CTeHY, OTHOCHTEJIbHO MpPHHATOH OCH
Ox (cM.4epr.5) onpepenserca no Gpopmysie

N

M= Z Lyqir,nen (19)
N=1
rge eN _— pacc‘mme OT HEHTPA TAKECTH y4acTKa o
ocr Ox.
[
-]
I.._".v_.
&)
L]
Ty N
3
S
-+
K b , x
3
- Maume: nepenpsimus

Yepr. 5. Onpefenesine HIrnGaniero MOMEHT2 OT BEPTHKAIL-
HBIX HATPY3IOK OTHOCHTEABHO OCH Ox

IKCIEHTPHCHTET MPHIIOXKEHH CHIIBI /N OTHOCHTENBHO
ock ox (uepr. 6)
e= —-N- . (20)

HaruGatommit MOMEHT OT BEPTHKANbHBIX HArpy30K
OTHOCHTEJIBHO HEHTPa TAKECTH CTeHs! (CM. uepT. 6)

Mm = Nep, , (21)

Ie €; — PacCTOfHHE OT NEHTPA TAKECTH CTEeHbI Mo V.

5. Hanpspxenus ot cun NV onpenenaircs no bopMmy-
mam [ 13] u [29].

Pacuetnble CONMPOTHBNEHHS apMHMPOBaHHON KIAOKH
Rgip — no dopmynam [31] u [ 32].

HanpspkeHHS 0T COBMECTHOTO XEHACTBHA BETPOBOI H
HOpMAaNbHOH Harpy3ok V onpepernsiorcsa no ¢dopMynam
[13] u [29] mpH IKCUEHTPHCHTETE NPHIONKEHHSA CH-
m N

. = My, +My,
a N »
rae My, — cnemyer mpHHMMaTb 1o Gopmyne (21);
M,, — MOMEHT OT BeTPOBOi#l Harpysku — Mo ¢op-

myne (12);
N — no dopmyne (18).

(22)
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Yepr. 6. Onpenenenne 3KCUCHTPHCHTETa TONKH IPHIOXEHHS
cunbi N OTHOCHTENLHO OCH Ox

Hanpsokenus oT BelCTBUA BETPa Ha rOPH30HTANbHbIE
CeueHHsl CTeH B YPOBHe (-TO 3TaXa ONpeNessiorcs fo
dopmyne

Ry =R, — Ry, (23)

roe R, — npunuMaercs no ¢opmynam [ 13] u [29]
OT COBMECTHOTO JICHCTBUSA BETPOBOH H HOP-
MaJIbHOK Harpy3oK;
Ry — TO Xe, TONbKO OT ACHCTBHA HOPMANbHOMH Ha-
rpy3ku (uepr. 7).
PacueTHOE CONPOTHBNCHHE KITAIKH CKATHIO JUIA KaX-
Zo#t CTEHBI HO3TAXKHO ONpPENENIACTICA H3 YCIIOBHA

R, <R, (24

rae R — npuxumaerca mo Tabm. [ 2].

B MCXOAHBIX JaHHBIX 3aal0TCs MMHHUMAJILHO AOMyC-
THMBIC KOHCTPYKTHBHO MapKH MaTepHajios (KHpNH4,
PacTBOp) MIA BEPXHMX ITaxed 3MaHHA. JUA HWKHHX
ITakKeHA — MAKCHMAJIBHO HAOMYCTHMEIE, OmpeNesaemble
BO3MOXHOCTSAMH MECTHO# CTPOUTEIIbHOHA 6a3bl.

Ecrm ycnosue (24) He BHIIONHAETCA, TO Kiafka
apMHpyeTCsi CETUaTOH apMaTypoii B COOTBEICTBHH C
b opmyson

R, <Rsl«:b, « <2R, (25)

Rk b, o — onpenensercs no dopmynam [31] u [32].
TIpONEHT CEeTYaTOro apMHPOBAHUA ONpPENEIAETC MO
dbopmyne

50w d?
0%>p=————20,10%, 26
L% 1= e + 12) % 26)
roe d — puaMeTp apMaTypHO# IPOBOJIOKH;

¢ — pa3Mep AYEHKH CETIATON aPMATYPHI B CO-
orsercraun c 1. [ 6.77] ;
hy — TorumaHa KMpTIMYa;
N — uucno psAfRoOB KIAafiKH B COOTBETCTBHH C
HyHKTOM [ 6.76] .
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Ry R, R, X
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Q Y Ro=Ry= Ry>0, npu Ap>A,
A Juz
N [
N\ ] \
L \
N on | A ‘
1
, Ry R, R, x
V
§ Re= Re= Ry=<0,npu A,y<A;

Yepr. 7. Onpefenenne HanpsokeHuil OT AelicTBHA BETPOBOH H
HOPMansHOH HArpy30K Ha FOPH3OHTANbHbIE CeYeHHA CTeH B
YPOBHE &-TO Taxa

Tommmea mBa B KHPNHYHOH KJafKe NPHHATA paB-
Hoit 12 mmM.

6.Jina ompemeneHMs BEPTHKATHHBIX Jedopmanmit
KK BHMHCIAITCA IO BEPTHKAIBHBIM CEYCHHAM
cTeH (cM. uepr. 4) UIMTEIBHO HelCTBYIOIMME Harpy3KH
No3TaKHO Ha 1 M cTeHs! no dopmymne (18).

Hedopmamm cxarna KIAXKH ONPEAENANICA C KO-
sbpdummenTom 2/3, uro osHawaer yuer paGorel mepe-
KPHITHH B KaYeCTBE HNNOHOK HPH YCJIOBMH 3aBeJleHHA
NPORONBHEIX pebep IMT B KIAAKY CTeH Ha pacCTOSAHHE
He menee 100 Mm.

Hanpsokenna B KJagke oT JUTHIENBHO JeHCTBYIOINEH
HarpysK® onpeJesaiorcs no ¢popmyiie

o= 4t0t,N , @7
b
TOE Qo y — OMpenensiercs no dopmyne (17);
b — ToNmMHA CTEHDI.
Pasnoctu nedopmammit ABYX CMEXHBIX CTeH ompene-
nsoTes o gopmyne (91).
IpenensHyio (ZOOYCTHMYI0) PasHOCTH medopmaimui
CTeH cileflyeT NpHHHMATh N0 Ta61. 13.
7.Pacuer creH Ha TJIaBHbIC PaCTATHBAIIIHE HANDPA-
JKeHHA MPOM3BOAKTCA 110 popmynam [ 40] —[44].
8. Pacuer cTeH B MeCTax MX B3aHMHOI'O NIPHMBIKaHHA
npoussonutcs no dopmyne [ 38].
9. Harpy3ku oT cTeH Ha 1 M C y4eTOM ReiiCTBHA BeT-
pa onpenessuorca no ¢opmyne

Qrot = dior,N tRwD, (28)



IRe q:5; n — 00 popmyne (17);

R, — HanpsOKeHHs OT HEHCTBHA BETpa ONpeHe-
nsiorcs no gopmye (23);
b — romumna cremst (cM. uepr. 4) .
Pacxon apmatypst, xr, Ha 1 M® Knapxwu, onpenenser-
cs 1o hopmye

m=185u, (29)

e /. — MPOLIEHT apMHPOBAHKSA.

Iprmep. BemonuuTs cratueckuit pacueT Ha IBM-
14-31axHoro xmsnoro moma. IUIHHA 3[aHMA C yYeToM
nomxmit 37,51 M, Beicora — 46,00 M. IInan u pa3pes
3/IaHAA NpHBeAeHbI Ha 4YepT.8 M 9, TOPH3OHTAJILHEIC
CeueHHA BCeX CTeH (JeMEeHTOB) — Ha wept. 10.

YcnoBusa crpoutensciBa: Mocksa. Tommuna Hapyx-
HpIX creH 510 MM; TONIIAHA YACTH BHYTPEHHHX CICH
TIpUHATA HEPEeMEHHOM IO BHICOTE 3aHusA: 1 —4 3Taxm —
510 MM, 5 —12 — 380 MM, 13—15 — 250 mm. Hapyx-
HBle CTEeHbI BHIIONHANIOTCA M3 KEepaMHUeCKHX KaMHeir
250 x 138 x 120 MM mIOTHOCTEIO Y = 1600 Kr/™M>, BHYT-
peHHHe — H3 OGBIKHOBEHHOTO ITIHHAHOTO KHpIMYa.
Iepexprrruas — cGoOpHBIe Xene306eToHHEIE, 33MOHO-
JAUEeHHbIE.

Pacuer BrmondeH mo KHPII-1 — IIporpamma mo
pacueTy KHpHMUHBIX 3[aHHH NOBBIUECHHOH 9JTaxX-
HOCTH Ha EC 3BM, pa3paGoransoit ITHUUCK
M. KyuepeHKO COBMECTHO € MHCTHTYTOM bBalukup-
rpaxpaunpoext. KHWPII-1 HamucaHa Ha  A3bIKe

DOPTPAH-IV*. C6op BepTHKanbHbIX Harpy3oK OCy-
ImeCTBIACTCH aBTOMaTHuecku. Ilpu pacuyere Ha rops-
30HTANBHYI0 Harpy3Ky B KauecTBeé pacueTHOH CXeMbI
3aHMA NpHHAT HA0Op KOHCONBHBIX CTEpXHEH, HMelo-
IMX HPOM3BOJNIBHOE MOllepedHoe ceveHuwe. B 3aBuch-
MOCTH OT XECTKOCTH 3JIEMEHTOB ompefensercsa Hons
pacueTHO# TrOpPH3OHTANBHOH (BETPOBOH) Harpysku,
npuxopsuesca Ha Hux. IIpu sToM yuwThIBaloTCA IuHa-
MHYeCKaA COCTaBJiAIoNIad Berpa M Ko3adoumueHT
JMHAMMYHOCTH B 33aBHCHMOCTH OT MepHoaa cobcer-
BeHHbIX KoneGaHuil 30aHHA B COOTBETCTBHM CO
CHuIT 2.01.07-85.

Bes nHpOpManuA KaK MCXOAHaA, TAK H MOJIyYcHHAA
B pe3yrnbIarTe pacucra, BoijiaeTca Ha 9BM B Bupe TaGma,
NO3BOJIAIOIMX OINCHHTh HaNpsXeHHO-IehopMUPOBaH-
HOE€ COCTOSIHHE KHMpNHUHbIX cTeH. Ilepem Hauanom pac-
4eTa CTeHbl pa3OMBAlOTCA HAa pacyeTHbIE 3JICMEHTHI,
KOTOphle B JanbHeillieM HMeHYHOTCA ,,CTeHbI”. Mmmo-
CTpaIHA MCXONHBIX NAHHBIX, a TaKXe pe3YNbIaToB
pacuera NpUBOAMICA Ha Mpumepe creH 1,2, 7, 8, 10, 15,
20, 25 (cm. miaH 37aHuA, YepT. 8) Ipu AefcTBHM BeTpa
€O CTOpOHBI ITIaBHOro ¢acama. Pacuer creH co CTOpoHsI
TOpueBoro ¢pacajia aHanoOrMyeH pacyeTy CTeH CO CTo-
poHbl rnaBHoro dacaga. Ilpn KOHCTpYHPOBAHMH I PHHH-
MaoTCA HauboNbilMe yCHIHs, NONydYeHHbIe M3 yKa3aH-
HBIX pacueTos.

* B nporpammupoBainn Ha f3sixe QOPTPAH npaHumana
ydacTHe MIDKeHep-IPOTPAMMKCT HHCTHTYTa BamxmprpaknmaH-
npoexT T.0. Fepacumosa.
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Yepr. 10. FopH3OHTANbHEIE CEYCHHA BCEX CTEH 34aHNA (INEMEHTOB)



Jlaunsle O BeTpOBO# HarpysKe, KHpIMYHOH KiauKe,
BO3SMOXXHOM CETUaTOM apMHPOBaHHH, NlapamMeTpax 3/1a-
HuA (3TaXKHOCTb, HUTHUHE NOJBANA ¥ Ap.) MPHBOAATCH
B HepBHIX IIeCTH TabNHIaX HCXOMHBIX AaHHEIX. I'eomer-
pHUECKHe PpasMephl CTeH 3afalorcAd B KOOPIMHATHOI
cucreme (uepr. 11, Tadn. 1).

C60p BepTHMKAIBHBIX HATPY30K BHINOJHACICA B Clle-
oyromeii nochesioBaTenbHocTH. CHavana GopMHpyercs
raGmuna Harpysok (Ta6i. 2), B KOTOpO# yKashIBAlTCH

HarpysK# OT INepeKpbiTHH pa3NTMiYHOrO HA3HAYCHHA:
KPORNHM, YepAaKa, KBapTHpBI, KOPHAOPa, JIOMIMH,
JIeCTHMIIBI C BBUICNieHHEeM KpaTKOBPEMEHHOM,
IOCTOAHHON M JUIMTENBHOM 4YacTeil Harpysok. Taxum
06pa3oM, UMeeM BCero ceMp THIOB Harpysox. Hanee
sanonHserca TaGnuua Harpysox ¢ miomagn (tabn. 3)
B COOTBETCTBHM C 4epT.3 H 4. PacuerHble Harpysku
0T ©OOCTBEHHOrO Beca CTeH C YYeTOM WITYKaTypKH
npuBefieHs! B Ta6II. 4.
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Yepr. 11. F'eomeTpaYecKHe Pa3Mephl FOPHIOHTANBEBIX CeeHMii PACCMATPHBAEMEIX JIEMEHTOB



Ta6bnumga 1

TEOMETPHYECKHE PA3MEPH CTEH
B KOOPOMHATHOH CHCTEME

Ipodonxenue raba. 3

Howmep cremnt/| Homep Ilpupaska Ipusaska
/ducno Koop- TOUKH IO OCH-X, M IO OCH J, M
[HHAT
1/10 1 1,33 0
2 1,33 2,64
3 0 2,64
4 0 3,15
5 1,33 3,15
6 1,33 3,20
7 1,84 3,20
8 1,84 0,51
9 340 0,51
10 3,40 0
TaGnuna 2
HATPY3KH
TonHtIe pacueTHbIe JnuTeimHO Befict-
. Harpy3xu, KH/m? BYOIME pacucTHble
g Hasna- Harpysku, KH/m?
YeHHE
Z= KpaTko- | DOCTOSH- | WmTens- | mocTosH-
BpeMeHHbIE Hble Has vacTh| Hble
1| Kposna 1,40 5,00 0,42 5,00
2 | Yeppax 0,91 3,90 0 3,90
3 | Ksapmupa 1,95 5,00 0,39 5,00
4 | Kopupop 3,60 390 1,30 3,90
5 | Jomxus 1,95 3,90 0,39 3,90
6 | JlectHrua 3,60 3,00 1,30 3,00
7 | Hompan 0 0 0 0

Tabnupa 3

CBOP HATPY30K C NJIOMATH

¥Yyer cHEXeHUS
Ne Jrax THn Harpy3xu | 1O BEICOTe:
Lo (no Tabu. 2) 1 - ,m1a"
0 — ,Her”
1 Kposnsa 1 0
Yepmax 2 (1}
14 -1 3 1
Iogsan 7 0
2 Kposns 1 0
Yepaax 2 0
14 -1 4 0
Monsan 7 0
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YueT cHEDKeHUS
Ne Jtax THO HATPY3KH | @O BhICOTE:
L I (oo Tabn. 2) 1-,pma”
0 ~ ,Her”
3 Kposas 1 )
Yeppax 2 0
14-1 5 1
Tomsan 7 0
4 KpoBnsa 1 0
Yepnax 2 0
14-1 6 0
Nomsan 7 0
5 Kposna 1 0
Yepmax 2 0
Ta6nuna 4
PACYETHHIE HATPY3KH
OT COBCTBEHHOI'O BECA CTEH
N Arax Tonupna | Bsicora u&"&'},‘“
oo CTeHBI, M | CTeHBl, M| (1 — HapyXHas,
0 — pHYTpCH-
nasg)
1 |depmax 0,38 2,40 1
14-1 0,53 3,00
Hopsan 0,50 2,20
2 |Yepmax 0,38 2,40 1
14-1 0,53 1,20
Toppan 0,50 2,20
3 |Yepnax 0,25 2,00 0
14 -13 0,29 3,00
12-5 0,42 3,00
4-1 0,55 3,00
Hosman 0,50 2,20
4 |Yeppax 0,38 2,00 0
14-5 0,42 3,00
4-1 0,55 3,00
Honpan 0,50 2,20
5 |Yepmax 0,25 0,40 0
14-13 0,29 0,90
12-5 042 0,90
4-1 0,55 0,90
Hoppan 0,50 0,50




QopMHpOBaHHEe CEYCHWH NpHBOXMTCHA B Tabn. 5. TaGnuna 6
HoMep Harpysku ¢ IDIOIaM NpHHHEMaercd no rab. 3,
HOMep cTeHM — mo TaGn. 4, rpysoBnle pa3mepsl — B
COOTBETCTBHH ¢ 4uepT.4 ¥ 8. GopmupoBaHMe CedcHH

CBOP HAIPY30K HA CTEHbHI

OpHBefieHO UIA YACTH CTEH, pacCMAaTpHBaeMBIX B Home
Pasmep IpuBaska
npumepe. COop Harpy3ox Ha CTeHEI NpHBe/ieH B Ta0. 6 ﬂw}; Homep rpy30BOTO IPY30BOTO
B COOTBETCTBMHM C UepT. 5 u 11 Ha npumepe crensi N° 1. Macno CeueHus yuacTka yuacTKa
Pacupefienenue ,,ppoHTaNBHEOrO pasmepa” (mWmHa 3pa- KOOPIHMHAT CTeHHI, M K OCH X, M
Hs C yHeToM NomKuil) MPMHKEMAETCA B COOTBETCTBHH C 10 -1 219 2.105
dopmysoit (86) m. 7.8, pmaHHRle 1A CpaBHeHHA Jie-
¢dopmanmii NPHBOOATCA B COOTBETCTBYIOIMX Tab- 2-2 0,51 0,255
mmax. HMcxommsie panHABle Ay OGpaTHOHR 3ajauyy IIpH-
BefeHs! B a6, 7. e e 3-3 1,33 2,895
44 1,04 3,20
Tabauua § 46-46 348 3,15
G®OPMHPOBAHME CEYEHMH
47-47 2,97 3,15
Iponter — 1 IIponer —2 | Homep 50-50 0,50 0,76
CTeHRl
Homep o & (mo 50-50 0,50 0,255
cedexus - 2m  |me6n. D
=z |HEY| ux E‘Ea 51-51 1,06 0,255
Ra zog | 8. 1]
8¢ §-§ | §F g-§§ 52-52 0,68 0255
E) so
&2 288 | 54 |8g8
1-1 3,01 1 - - 1
Ta6nuna 7
2-2 - e 1 RAHHHE JUI1 OFPATHOH 3AIAYH
3-3 2,97 3 - - 1
Pacuernsie conpoTun- Mapka
4-4 3,01 1 - - 2 rax TICHHS CX2THIO KHPIMY-
Hoft xorapxa, MIla
KupmAua | pacreopa
6-6 5,94 3 - - 1 P P
1-4 22 150 100
9-9 2,74 1 - - 1 5-6 2,0 125 100
10-10 2,74 1 - - 2 7-8 1,7 100 s
9-10 1,3 s 50
28 -28 0,71 2 0,50 1 3
11-15 09 50 25
30-30 0,71 2 0,50 1 5
31-31 6,07 1 - - 4 PesynsTaThl pacuera BhIAaloTCA B TaGmmuHOM Gopme.
Kpome roro, Ha nevars BhJal0TCA oOmMe JaHHLIC A
46 - 46 - - — - 12 BCEro 3/ aHuA:
47 -47 —_ —_ - — 13 nepuon Konebannit 30aHUR, C . . . . . .. 2,286
xo3hdumenT TAHAMAYHOCTH . . . . . . . 1,522
_ _ BHCOTA3MAHHA, M « o o v o 0 o 0 o o s oo 46,00
50-50 1 025 1 1 Bec anamas, kH . . ... ........... 117042,44
Beclmamamsm, xH . ............ 254440
51-51 0,50 1 - - 1 CyMMapHH#l MOMEHT HHepIMH CTeH (3e-
MeHTOB) 3mamma, M* . ........... 294,984
npora6 Bepxa 3maHAd, M . . . . .. .. .. 0,018
52-52 0,50 1 - - 2 OTHOCATe/ILHAS BeJIAYMHA Oporu6a . . . . 1/2552
pacxon CTajlA Ha ceTdaToe apMHpOBaHHe,
61 ~61 0,71 2 - - 3 L 139,94
TaGn.8 paer BO3MOXMHOCTD HPOAHATH3NPOBATH
62-62 0,71 2 0,25 1 3 HArpy3K# OT BETpa, BEPTHKaJIbHble Harpy3ku M ROJIO
BeTpa B HpPONEHTAX OT BEPTHKAIBHOH HAarpy3kd Ha
63 -63 0,50 1 - - 4 CTEHbI 3aHAS NOITAKHO.
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B 71a6n.9 npuBeAeHbl HANPHKEHHA B CTEHAX MO- Ta6nuna 8
JTaXHO H MO BO3pacraiomicH, 4T0 MAeT BO3MOXHOCTD PE3YJIBTATH PACHETA IUIA 1-T0 3TAKA

OpHHATD pellieHHe A 0GpaTHOi 3a/]aUM, T. €. Ha KAaKOM -

3TaXe MEHATH MApPKH MATEDHAIOB M TOPH3OHTANLHOS Harpysicu, <H, kH - M Hons

nmonepevHOe CevYeHHe BHYTPEHHMX CTeH IO BBICOTE P ——— BepTHKALHLe Betpa

3gannd. B 1atur. 10 mpHBORATCA MAapKM MaTepHajioB 2 (BerpoBhie) R, or

(Kupimawa, pacTBopa) , He0GXOTHMOCTS CETYATOrO APMH- 5 2 " ~ " Ry, %

pOBaHHsA, NpPOLEHT HCUONB3OBAHMA HecCyllei cmoco6- w N

HOCTH CTeH NostaxHo. B raGn. 11 npuBogsATCA pe3yins- 1 173 420,3 4085,8 | 12902 4,7

TaTHl pacueTa Ha IJIaBHLIC PAaCTATHBAIOINME HAIPIKe-

HHA C YKa3aHHEM HA HEOGXOIMMOCTD apMHDOBAHHA 2 04 9,6 | 16308 | 101,0 14

TOPH3OHTANBHBIX IIBOB KMAJKH CTeH, HCNONL30BAHHE 7| 874 | 21195 | 68871 | 1269 72

HeCymIe# CIOCOGHOCTH CTéH B HpOIEHTaX MO3ITAKHO.

B 1abn. 12 npHBopsrcs pe3ynbTarsl pacuera Ha BOC- 8] 3414 82809 | 12599,1 | 27344 14,5

OpHATHE CABMTAONIHX YCHIHMH OT BETPa B MECTax NpH-

MBIKaHAA CTEH C YKA3aHHEM HCIONB30BAHAA HeCymed 10 0,1 15 | 15562 0 0.1

cnocobGHOCTH B IpOHEHTaX mo3TaxHo. B 1a6n. 13 npH- 15 | 1882 4565,1 | 10317,5 | 33673 8,1

Be[IcHB! Pe3YNbTATH pacdeTa CpaBHEHHA HedOpMalmi

1O NATH 3TaKaM, HAYAHAA ¢ IEPBOro X0 NATOro, Co BTo- 17 202,4 4910,0 | 10192,7 | 2168,2 95

POro 1O HIECTOR H T. . C NPHBEJCHHEM Da3HOCTH Jie-

(opMmaAITHii 110 BCed BHICOTE CTEH 30AHNS. 20 2,8 67,9 7535,2 3324 1,0
25 70,9 1718,9 3988,5 934,0 17,7

Ta6bnuna 9
MOJ3TAKHBE HANPSXEHHA RN*Rw
Homep Arax
CTeHs!
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

2 0,14 | 030 {050} 069 | 088 | 1,06 { 1,25 | 1,43 | 1,61 | 1,79 | 1,97 | 2,15 | 2,35 | 2,53 | 2,71
16 013 | 030 {050 { 069 | 0,88 | 1,07 | 1,25 | 143 | 1,62 | 1,80 | 1,98 | 2,16 | 2,34 | 2,52 | 2,711
10 012 [ 028 | 045 | 063 | 080 | 097 | 1,13 | 1,30 | 1,47 | 1,63 | 1,80 | 1,96 | 2,13 | 2,29 | 2,45
21 011 | 0,24 | 040 | 055.| 0,70 | 085 ; 1,00 | 1,15 | 1,29 | 144 | 1,58 | 1,73 | 1,87 | 2,03 | 2,17
19 0,07 § 019 | 0,31 | 044 | 057 [ 0,69 | 082 | 094 [ 1,07 | 1,19 | 1,32 | 144 | 1,56 [ 1,69 | 1,81

9 0,09 {020 [ 033 | 046 | 0,58 ; 0,70 | 082 | 094 | 1,06 | 1,18 | 1,30 | 142 | 1,54 | 1,66 | 1,78
25 0,08 | 0,17 | 028 | 0,39 | 050 | 062 | 0,73 | 085 | 097 | 1,09 | 1,23 | 1,34 | 147 | 1,60 | 1,73
17 013 | 027 | 044 | 046 | 059 | 0,73 | 0,86 | 099 | 1,12 | 1,26 | 1,39 | 1,29 | 1,42 | 1,54 | 1,67
14 0,09 | 019 {031 | 042 | 054 | 065} 0,76 | 0,88 | 099 | 1,00 | 1,21 | 1,32 | 1,43 | 1,55 | 1,66
15 o11 | 022 | 0,36 | 047 | 060 | 0,73 | 085 | 099 | 1,11 | 1,25 | 1,37 | 1,28 | 1,41 | 1,53 | 1,65

1 0,08 | 018 | 028 039 | 050 | 061] 071 | 082 092 | 1,03 | 1,13 | 1,24 | 1,35 | 146 | 1,56
0,06 | 0,16 | 027 | 0,38 | 048 | 059 | 069 | 080 | 091 | 1,01 | 1,12 | 1,22 | 1,33 | 143 | 1,54

3 008 | 017 | 0,27 | 046 | 059 | 0,71 | 083 | 096 | 1,08 | 1,20 | 1,32 | 1,18 | 1,29 | 1,40 | 1,51
22 0,06 | 0,16 | 0,26 | 0,36 | 046 | 057 | 067 | 0,77 | 0,87 | 097 | 1,07 | 1,17 | 1,27 | 1,38 | 1,48
23 0,06 { 0,16 | 0,26 | 0,36 | 046 | 057 | 067 { 0,77 | 0,87 | 097 | 1,07 | 1,17 | 1,27 | 1,38 | 1,48
24 0,06 | 0,16 | 0,26 | 0,36 | 046 | 057 | 067 | 0,77 | 0,87 | 097 | 1,07 | 1,17 | 1,27 | 1,38 [ 148

5 0,07 | 017 | 027 [ 038 | 048 | 0S8 | 068 | 0,78 | 0,88 | 098 | 1,08 | 1,18 | 1,28 | 1,38 | 1,48
11 011 {1022 | 036 { 040 | 051 | 063 | 0,75 | 086 | 099 | 1,11 | 1,22 | 1,13 | 1,24 | 1,36 | 1,47
20 007 | 015 | 024 | 041 | 052 | 064 | 075 | 0,87 | 098 | 1,10 | 1,21 | 1,14 | 1,24 | 1,35 | 1,46
18 0,07 | 017 | 0,27 | 037 | 047 | 057 | 067 | 0,76 | 0,86 | 096 | 1,06 | 1,15 | 1,25 | 1,35 | 1,44

7 013 {028 045 | 043 | 055 | 067} 079 | 090 | 1,03 | 1,14 | 1,27 | 1,11 | 1,22 | 1,33 | 1,44
13 0,09 {019 | 031 | 037 | 048 | 061 | 072 | 083 | 094 | 1,05 | 1,16 | 1,09 | 1,19 | 1,30 | 1,40

6 005 | 014 | 024 | 033 {043 | 052 062 ) 0,71 | 0,80 | 090 | 099 | 1,08 | 1,17 | 1,27 | 1,36
12 0,06 | 014 | 023 | 031 | 040 | 049 | 057 | 066 | 075 | 0,84 | 093 | 1,03 | 1,12 | 1,21 | 1,31

8 0,07 | 0,16 | 0,26 | 031 | 041 | 050]| 059 | 0,71 | 0,80 | 090 | 1,00 | 094 | 1,04 | 1,14 | 1,26

120



MAPKH MATEPHAIJIOB

TaGnuna 10

Hanpsoxenue, ApmipoBanne Mapxka Hcnonsso-
Mlia BaHMe
Homep HeCyImet
CTeHl Rum Ihsamerp, | Paamep Yepes Obrem Pacxon cnocob6-
Ry+Ry, | R kb % MM AueiiH, YHCIIO KIIAKH, cTan, KapnHua | pacreopa HOCTH
MM pagop M Kr crennl, %
1 1,56 2,20 - - - - 9,3 - 150 100 70,9
2 2,71 2,77 0,157 3 30 2 2,0 24,3 150 100 97,8
7 1,44 2,20 - - - - 15,3 - 150 100 65,6
8 1,26 2,20 - — - — 349 - 150 100 574
10 245 2,68 0,105 3 30 3 2,0 16,2 150 100 91,5
15 1,65 2,20 — — — - 21,3 - 150 100 749
17 1,67 2,20 - - — - 20,5 - 150 100 759
20 1,46 2,20 - - - - 16,1 - 150 100 66,2
25 1,73 2,20 - - - - 8,7 - 150 100 784

PE3YJIbTATBI PACYETA

Tabnuana 11

HA TJIABHBE PACTATHBAKONHE HANPAKEHHA

PE3YJIbTATHl PACYETA
HA BOCHPHATHE CABHTANMHX YCHIIMH OT BETPA

Tabnunga 12

Hanpaxetine, MIIa Hcnonssopamne
Homep Hecymelt Momnepew H K - | Hcnons-
anpskeHue, oopmu- | Hc
Crembt Rq Ryqumi Rerq | cmocoGHOCTH Homep | Hag cama MIla HaTH | 30Bamme
crensl, % crensl | or Berpa UpEMEL- |Hecymeit
A Rgpld axmu- | xamus n0co6-
1 0,0077 0,4451 1,7 QxH | Reglt | fuseme | ames oo, %
2 0,0010 0,5587 0,2 1 17,33 | 020 | 0,0003 | 3,15 0,2
7 0,0227 0,4201 5,4 0,0111 2,64 56
8 0,0560 0,3993 14,0 00115 | 0,51 58
10 0,00014 0,5195 0,03 15 188,21 0,20 0,0180 7,60 9,2
15 0,0422 0,4528 9,3 0,0370 7,09 18,7
17 0,0459 0,4528 10,1 0,0420 0,51 20,9
20 0,0012 04171 0,3
25 0,0507 0,4641 109
Ta6nupa 13
PE3YJIbTATH PACUETA CPABHEHHA JEOOPMAIMHA MO NATH 3TAKAM
Creant 7 15 17 20 25
CpapHHBacMBIe 1-3 | 150 53-67}55-66 | 215 |21-22|31-63 | 2—6 | 32-68]|50-6833-50 |2-33] 2-3 | 3-50
CeueHHS
CpaBHenue Ie- 04 1,9 2,2 1,5 1,3 0,7 4,1 34 4,1 0.1 14 1,6 1,7 1.5
$dopmamuit no
NATH 3TAXKaM,
MaKCHMAIEHEIS
3HAYCHHA, MM
Cpasneime e 09 | 48| 63 | 45 133 | 20 j11,7 | 881122 | 06 | 36 | 41 | 44 | 40
dopmaumit Ha
BCIO BHICOTY
InamAsg, MM
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M3 aHanmM3a pe3yJybTaTOB pacuera, NPHBE[EHHBIX B
1abn. 13, crmenmyer, 4ro AONA BeTpa OT BEPTHKAJBHOH
HAarpy3KM [JIAi CTeH NepBOro 3raxa MmeHsaercsa or 0,1
(ctena N° 10) po 17,7 % (ctena N° 25). Ilna nuadparm
9Ta BeJMIMHA HW3MeHsercs B mnpenenax 7,2% (crena
N°7) upmo 17,7 % (crena N° 25).

M3 1a6n. 9 cnemyer, 4To Bce HPOCTEHKH (CTEHBI), HA
KOTOphi€ OIMPAOTCA NMEPeKPHTHA MOJHBIM NPONETOM,
ABNAOTCA Haubonee HarpykeHHbIMM (CM. cTeHni N° 2,
10, 16, 21). B ocTasybHBIX CTEHAX HANPSDKEHUA H3MEHA-
j07ca Ha nepsoM 3taxe or 1,81 (crena N°19) nmo
1,26 MITa (crera N°8), B Tom umcne B muadparmax
™7, 8, 11, 12, 15, 17, 25) or 1,26 no 1,73 MIIa.
IIpuaAMaeM IMpONEHT HCIONb30BAHAA HECYILeH cnocob-
HOCTH KJIaAKH na paGoumx ueprexeit papAbM 100 %.
IIpocTeHKH Ha HEpPBBIX TPEX 3TAXKAX CIIEKYeT apMHpO-
BarTh.

B 1a6n. 10 npHBemeHB! HaHHEBIe pacueTa CTEH NpH Ha-
3HaueHHBIX MapKaxX MaTepHala [ULA NepBoro 3Taxa 3a-
Husn. U3 peaynsratoB pacuera ciemyer, 9ro IPOCTEHKH
2, 10, 16 apMHpYIOTCA CeTuYaTOH apMaTypo# H3 CTaiM
Bp-1 @3 ¢ ameiikoii 30Xx30 MM uepe3 2, 3, 2 pana, 1. e.
CeTKH YKJagbIBaloTcA Ha paccrosHun 300, 450, 300 MM
IOpYT OT BpyTa no BeicoTe. B 3Toit TaGmaue fyst apMupy-
€MBIX CTeH NPUBOAMTICA PacXof, CTaJM Ha CETYaToe ap-
MHpoBaHWe, 1 Kr Ha CTeHy (3]IeMEHT) MOJTaXKHO, UTO
aeT BO3MOXHOCTb OLIGHHTb pacXofl CTAJTH B HaTypasb-

HOM BbipaxeHHH. IIpONEHT HCHONB3OBaHHA HeCymei
cnocoBHOCTH CTeH H3MeHsAeIcs B npeaenax 97,8 % mwm
npocrenxa (cremsr) N° 2, po 57,4 % pa crenmt N° 8,

Pesymsrarer pacwera (cM. 1abn. 11) noxassisator,
YTO HCHONB30BaHME Hecymieil CHOCOOHOCTH KIIafKH Ha
TNaBHble PaCTATMBAONIAE HANDSDKCHWA HAXOOMICA B
npepenax 0,03—14,0 %.

(axTHiecKkoe HanpsOkeHWe B CTEHe [UIA CPaBHEHHSA C
R.q B Ry, onpepensmiocs no dopmyne

Qv
R, =
q Ac s

ocransHee 0Go3HaueHns Te Xe, uro ¥ B 0. [ 6.12].

Hcnomb3opaHre Hecymeid CIOCOGHOCTH CTEH Ha
BOCHPHSATHE CABMTalmMX ycwmuii (CM. Tabn. 12) mua
TIPHBEECHHEIX B TablANe cTeH He mpeBbiunaet 21 %.

MaxcaMaibHBIE pa3HOCTH HedopMammii JUIA BCEX
CTeH, CPaBHMBaEMBIX N0 NATH 3TaXAaM, HAXOOATCA B
npefenax 0,1 MM pnn ceuenna 5068 (crena N° 17) —
4,1 mM mna cevenms 31—63 (crema N° 15) u 32-68
(crena N° 17), uro He mpeBbullacT HOPMHPYEMOH Be-
rmaasl 7 mM. Passoctn medopMammit Ha BCIO BHICOTY
3[laHAA HaXofATCA B Npedenax 0,6 MM AnA ceveHHA
50-68 (crema N° 17) — 12,2 mm mna cevenus 32—68
(ctena N° 17), uro He npepbuilaer HOPMHPYEMOii Be-
JIAUMHBI 15 MM,

TIPUJIOXEHME 9

TABJIMIIN BEJIMYMH, NMPUMEHAEMBIX IIPH PACUYETE
TOHKOCTEHHBIX CBOIOB IBOSIKOW KPUBH3HBI

TaGaunal

KOOPJAMHATH! x H y H TAHTEHCHI tg¢ YTJIOB,
OEPA3YEMBIX KACATENbHBIMH C TOPH3OHTAIBI0, [UIA PA3JIMYHBLIX TOYEK OCH CBOJA
[P OYEPTAHMH EE MO LEMHOA JIMHHMH, O OKPYAKHOCTH M 1O KBAIPATHOM MAPABOJIE

3nauemms y u tg ¥ opu x/!, papHoM Muoxu-
b7/ Tens
o | o0s | o1 [ o1 | o2 | o2 | 03 | o3 [ 04 | oss L 0,5
To uenxoft TAEMK
1/2 { ¥ = 0,00 0,22 0,40 0,55 0,68 0,79 0,87 0,93 0,97 0,99 1,00 !
tg¥ = 2,44 2,04 1,70 1,40 1,14 0,90 0,70 0,51 0,33 0,16 0,00 -
1/3 |y = 0,00 0,21 0,39 0,54 0,67 0,77 0,85 0,92 0,96 0,99 1,00 r
tg¥ =149 1,29 1,10 0,93 0,78 0,63 0,49 0,36 0,24 0,12 0,00 -
1/4 | y= 0,00 0,20 0,38 0,53 0,66 0,76 0,85 092 0,96 0,99 1,00 f
tg¥ = 1,07 0,94 0,82 0,70 0,59 0,48 0,38 0,28 0,19 0,09 0,00 -
1/5 |y= 0,00 0,20 0,37 0,52 0,65 0,76 0,85 0,91 0,96 0,99 1,00 !
tg¥ = 0,85 0,75 0,65 0,56 0,48 0,39 0,31 0,23 0,15 0,08 0,00 -
TTo oxpyXHOoCTH
1/6 |y = 0,00 0,209 0,386 0,538 | 0665} 0,770 | 0,854| 0,918 0964 | 0,991 1,00 f
tg¥ = 0,75 0,641 0,547 0,464 0,386 0,315 0,247 0,183 0,121 0,061 0,00 -
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IIpodoaxcenue raGa. 1

3navenns y ¥ g v npu x//, pasHoM MHOXH-
m Tens
0 0,05 0,1 0,15 0,2 0,25 0,3 0,35 0,4 0,45 0,5
o oxpyxsoc
17 | y= 0,00 0202 | 0379| 0530 ] 0658| 0,765 | 0,850 | 0917 | 0963 | 0991 | 1,00 I
tg¥= 0,621 0,540 0,467 0,399 0,335 0,274 0,216 0,16 0,107 0,053 0,00 -
Ilo xBapparHoit mapaGone
- 1y=000 0,19 0,36 0,51 0,64 0,75 0,84 091 0,96 0,99 1,00 f
tg¥ = 4,00 3,60 320 | 2,80 | 240 | 2,00 1,60 1,20 0,80 0,40 0,00 m
Tabnupa 2
OIIOPHHIE PEAKIIHH B [IBYXMAPHHPHOR APKE NMAPABOJIMYECKOrO OYEPTAHHA
CxeMH 3arpyxeHus
12
P —
T
A e 8 ma A n mﬂ
r
| 1 3 * ,L, -J,
(A 1/ ' 1 J, v,
BepmHxanbHLIe peaKiH
V4= Vg=05gl; V4= Vg=0167g,1 V4 = 0,375pl;
Vg = 0,125pl
Pacnop
(o B I
H=0125 5k © H=00238-2 & H= 00625 2—k
f I
Ips Banuwm 3aTsOKeK KoaddumuenT k yaHTHBaeT BIHAHAE yNPYroro yAUIMHCHAS 3aTOKEK H 06xamas cBona
k= 1 .
I Eg n
1+1,876 — +—
P \E;A; A
HipH OTCYTCTBHH 3aTXeK Ko3dduipenT X yunTHBaer BIHAHAES CMCIICHAS ONOP B 06XaTHA CBOAA
k= I; 12AE ’
1+1,876 — L +l)
J id 1 A
me A ul-— momags ,cM?, B MOMEHT HHEPIHE ,CM*, NONEPEUHOro CeNeHHA CBOKA;
Ej — monyns ne(bopuamm Jo1afKn cBofia, Kr/cm? (Ex = 0,5E,);
Az u E, — momans , CM?, TIONEPEYHOrO CeYeHNS H MOAYNb YIPYTOCTH, xr/cm’, 3aTOKKH;
mpmonnmaoecmmmeonopuynmcnom, cMm, mpu H = 1 k13
n — xo3@duuEeHT, NPEHEMaeMEll B 3aBHCHMOCTH OT non'bem CBOMA B KIove.
m 1/2 1/3 1/4 1/5 1/6 1/7
n 0,554 0,696 0,785 0,843 0,881 0,911

Mpumeuanua: 1. pn Harpysxe oT co6CTBEHHOTO Beca KNAXKH CBOMia NpHHUMaeTca k = 1.
2. Ilns cBONOB C OTHOIIEHHEM CTpeNhl MoxbeMa K mponery ff! > 1/3, onrpanumxcs Ha GyHAAMEHTH, OPH BCeX Harpy3Kax NPHEHMa-

ercak =1,
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Ta6bnuua 3
PACYETHBIE XAPAKTEPHCTHKH IOMEPEYHBIX CEYEHHH CBOJOB

PacuerHoe ceueHHe CBOJA MomeHT
(pa3mepH B cM) IInomans |ITonmoxenne | HHepmHH Pagayc Monnas | [penensunte
MONepeyHoro| ILeKTpa | ceueHMA OT- | HMHepIH BHICOTA Aponersl
Cpognl ] ceyeHHs A, | TAKeC™M |HocHTeNmBHO | ceueHMs CeuyeHUus CBOJOB,
%o Xo om? CeYeHus y,, | HefiTpansb- r,cMm csona h, M
LS —T oM Holt ocH c™M
.0 Xo — X
1 . L I, cm*
v g
b fo 8
Kupruunsie 200 40 6,5 1410 29,4 204 000 12,0 46,5 12
200 - 50 6,5 1470 354 344 000 15,3 56,5 15
200 60 6,5 1540 41,5 503 700 18,1 66,5 18
200 70 6,5 1610 47,0 726 400 21,2 76,5 21
Kupmyaele KoMmn- 200 70 6,5 2720 41,9 904 100 18,2 76,5 24
NIEKCHOH KOHCTpYK-
1170
N3 Ttaxensx Geron-| 200 50 9,0 2040 36,9 463 600 15,1 59,0 15
HBIX M NPHPOIHBIX 200 60 9,0 2130 43,0 694 700 16,1 69,0 18
KaMmHel 200 70 9,0 2230 48,6 976 500 20,9 79,0 21

IIpymMeuanye IlpusencHHsle B Tabmiue BEMHIMHL NPENENEHEIX TPOJIETOB YCTAHOBEHS! I CBOMOB, HEPEKPRIBAIOIHX ORHO~
ApoNeTHLIE 30aHKs IPH OTHOLIEHMH CTpeNbl MOfBeMa CBOAOB K nponery f/I = 1/7, oTcyTcreuu ¢oHapelt BepXHero CBeTa H COCpeoTO-
9eHHEIX Harpy3o0K NpH HOPMAaTHBHOMN Harpy3Ke OT NAPOH3ONAUMOHHOTO CIOSL, YTEIDIHTENIA, CTSKKH M KpoBiM Ao 150 xkH/M? u cherosoft

Harpy3kH pns I setpoBoro paftona.

Tabnuua 4
IUIMHA OCH CBOJA §
m 1/2 1/3 1/4 1/5 1/6 1/7
S 1,507 1,251 1,151 1,11 1,071 1,051

ITPWJIOXEHME 10

COMPOTHBJIEHHUE TEIUIONEPENAYE KAMEHHLIX CTEH

1. Temno3anmTHEIe CBOHCTBA OFHODOJHBIX (OHO-
CJIOMHBIX ¥ MHOTOC/IOHHBIX CTeH 6e3 TeIDIONpOBOIHbIX
BKJIIOUCHHH) XapaKTepH3YI®TCA  CONPOTHBIICHHEM
Temonepenaye Ry, M2 - °C/Br.

2. Temto3auMTHblE CBOHCIBAa MHOrOCHOMHBIX Ka-
MEHHBIX CTeH OOJerdeHHOH KJIAAKH C TEINIOH3OJiA-
IMOHHBIM CJIO€M, MHOFOCIOMHBIX KMPIMYHBLIX MaHelel
¢ TeIIONPOBOAHBIMH “BKIIOYCHAAMH H T. II. XapaKTepH-
3yI0TCS NPUBCICHHBIM CONPOTHBIICHHEM TEIUIONepeniate
RJF, m* -°C/B1.

3. ConporuBnieHde TewIonepesaie, NPHBEHACHHOE
CONpPOTHBIICHHE TelUToNepeaYe KOHCIPYKIHMiA ClefxyeT
NMPUHAMATh PABHHIM SKOHOMMYECKH IelrecoobpasHoMy
COTIPOTHBIICHHIO TeIDiONepenate R3, HO BO Beex cIy-
Yasx He MeHee TpeGyeMOro cCOnpOTHBIICHHs TeIIonepe-
nave RJP 10 CAaHMTapHO-THTHEHWYECKHMM YCIOBHAM,

omnpepenseMoro mo popmyne {17 *.

*B ¢urypERIX cKoGKax NpHBOAATCA HoMmepa dopmyn,
NYHKTOB, pmitoxennH U Ta6mun CHull 11-3-79.
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4. CompoTHBJICHHe  TeIDIONepefaie OFHOPOIHBIX.
KaMeHHBIX CTeR CJIefyeT oNpenensaTs no ¢opmysnam {4}
H {5} , TIpNBeficHHOE CONPOTHBJICHHE TEINIONepenavye
MHOTOC/IOHHbIX KaMEHHBIX CTeH OOJIeryeHHOH KIafiKH,
MHOTOCJIONHBIX KHMPNMYHBIX NaHesedl ¢ TCIDIOMPOBOA-
HBIMM BXJTIOUCHMAMH PacCUMTHIBAETCA B COOTBETCTBHHM
CIL {2.8} mo ¢dopmynam {4}n{7}mm pe3ynbTaTaMm pac-
geTa TeMIepaTypHOro MOJA.

5. Pacuer Tpe6yeMOro COMpOTHBIICHHSA TEeIUIONEpea-
e KaMEHHBIX CTEH yIA 3aflaHHOro 00beKTa B 3aaHHOM
paiioHe CTPOMTENbCTBA BHINONHAETCA B CICAYIONIEM HO-
pAnxe:

no Tabm. {l } YCTaHAaBIMBAIOT BIIAXHOCTHBIM PEXUM
NOMEILCHHH 3aHNUA KM COOPYKEHHA B 3HMHHI NEPHON
9KCIUTyaTal#¥ B 3aBHCHMOCTH OT OTHOCHTEIIBHOH BlIaX-
HOCTH ¥ TEMIIEpPAaTypHl B eHHEro BO3AYyXa;

00 KapTe HpWIL. {l YCTaHABJIMBAIOT 30HY BIIAK-
HOCTH, COOTBETCTBYIOLIYI0 3afaHHOMY DaiOHYy CIpOH-
TENbCTBA;

N0 IpWiI. 2} YCTaHaBIMBAKOT YCHOBHA 3KCINTyaTa-
IMH Hapy>XHBIX OFpaKHAIONMX KOHCIPYKIMHK B 3aBH-



CHMOCTH OT BA@XHOCTHOTO peXXMMa HOMEIIeH it ¥ 30HE
BIIDKHOCTH;

NPHHEMAIOT NpENBapHTENIbHOE KOHCTPYKTHBHOE pe-
LIeHHe HApYXXHO# KaMeHHOH CTeHbl M ONpENeIIsIOT ee
CONpPOTHBNEHHE Telonepenaie Ry mo ¢opmymam {4}
u {5} W npuBeneHHOE CONPOTHBIICHNE TEIONEPERATE
RGP no popmynam {4} u {7} H TeIOBYIo HHepmaio D
no gopmyne {2} , npHIMan mpH 3TOM pacueTHble
K03bOHIMEHTH! TEITIONPOBOJHOCTH A H TEIVIOYCBOCHHAA
S no mpw. {3 » COOTBETCTBYIOIIUMH YCTaHOBJICHHBIM
YCIIOBHAM 3KCIUTYaTalHH;

NO 337aHHOMY paifioHYy CTPOMTENBCTBA M OHpefeleH-
HOMy NOKAasaTelo TEIIOBOH MHEPIMH CTEHBI B COOT-
Bercreun ¢ 1. {2.3} CHull I1-3-79 npmummatr pacyer-
HyI0 3UMHIOI0 TEMIIEPATYPY HAPYXKHOTO BO3AyXa fy, “C;

B dopmyny {1} moncraBnmor BemmHEI £ , fy,
A", o u onpepensior R3P;

cpasmuBaoT Ry ¢ Ry wm RIP npenpapurenso
IPHHATON KOHCTPYKIMH CTeHHI. B ciTyuae Mx pacxoxne-
HHSA, €CJIA 3T0 BO3MOXHO, H3MEHAIOT TONIMHY CTEHBI
WM TEIWIOH30IANHOHHOTO CNIOA N0 pa3MepoB, obecre-
yMBaonmx paseHcreo RyP u Ry wmu RAP ;

0 »

noclie 3TOr0 IpOBEPAIOT 3aHOBO COOTBETCTBHE INO-
Ka3aTeins TeIUIOBO# MHEpUHH NpPHHATOR pPacYeTHOH
3HMHEH TeMIleparype Hapy>KHOrO BO3[tyXa;

B ClIy4ae HX Pt 'COTBETCTBHA H3MEHAIT TepMHUYeC-
KO€ CONPOTHBJICHHE HapyXHOH CTEHbI, CHOBAa BBIMHC-
JIIOT €ro TEIUIOBYI0 MHCPUMIO M NIPHHHMAIOT pacyer-
Hyl0 3MMHIO TeMIlepaTypy HapyXHOTO BO3HyXa,
COOTBETCTBYIOIEH OTKOPPEKTHPOBaHHOMY 3HaueHuIo D,

6. Pacuer 3KOHOMHYECKH IIeNecooGpasHOro compo-
THBNEHHsI TeIIonepefiade R3¥ HapyKHBIX KaMeHHBIX
CTEH BBINOJIHACTCSA B CIICAYIOINEM MOPAOKE:

ONpEfEeNAT IKOHOMHIECKH eNiecoobpasHoe TepMu-
YeCKO€ CONpPOTHBJIEHHE ORHOCTONHOH CTEHH! HIIH yTen-
mgrg;lg B MHOTOCJIONHHO# KHPNHuHOI cTeHe R3X, M* x
X 1';

NpeABapHTENIbHO OMPENENAIOT IKOHOMHYECKH Iene-
co0oGpa3Hoe CONPOTHBIIEHHE TelnonepefaYe OmHOPOH-
HO#t (OFHOCIIONHOM) WIH MHOTOCJOMHOR KHMPNHYHOM
CTeHHI;

TIpe/IBAPHTENIBHO PACCYMTHIBAKT TONINMHY OJHO-
CIOHHON WIH YTeIUIMTeNs MHOTOCIOHHOM KHpIHYHOM
CTEHBI.

IIo ¢opmyne {17} ONpeReNOT NpHBeNeHHbIe
3arparsl, py6/M®, IS BapHaHTOB pacueTa, PaBHBIX
WM ONH3KHX BeJIHUMHAM CONpPOTHRIIEHMA TeIUlo-
nepepave.

Tonyseiusie B Gopmyre {17} snavesns npusenen-
HREIX 3arpaT, pyG/M*, comocTaBimorca, U BrIGHpaeTca
BapHaHT ¢ HANMEHBIIMMH IIPHBEACHHBIMH 3aTPaTaMH.

7. Peaynsratel pacuera TpeOyeMBIX COMPOTHBJIEHMI
Temwtonepenaye RyP , M? - °C/BT, Hapy®HBIX CTeH no
CaHWTapHO-THTHEHHIECKHMM YCIIOBHAM HPH HOpMATHB-
HBIX TEMIIEPATYpPHHIX HepemafiaX I HAPYXHBIX CTeH
Pa3sHBIX BUIOB 3[IaHMii ¥ NOMEILEHHi B 3aBHCHMOCTH OT
TeMIlepaTypbl BHYTPEHHEro BO3[yXa H 3MMHei pacuer-
HOIf TeMIepaTyphl IPUBENEHS! B Ta0N. 1.

lpamep. Ompenesmrs 3KOHOMHYECKH menecoobpas-
HOE CONPOTHBIICHHE TeIDIoHepefaye KMPIHYHOH CTEHBI
#3 o6JIeryeHHOH KJIaIKH >XWIOTO 3[IaHMA, CTPORINEr0cA
B Mockse. Pacuernas TemmepaTypa BHYTpeHHEro BO3-
AyXa JQUIOTO 3[IaHMA NpHHMMAeTcs pasHoit 18 °C,
OTHOCHTEJIFHAA BJIAXHOCTh BO3[yXa B COOTBETCTBHH C
npumeuanueM K 1. {2.10} — paBHO# 55 %.

Ilo npuHATHIM 3HaYeHHAM TeMIIEPaTyphl ¥ OTHOCH-
TEJBHOH _ BJIKHOCTM BHYIDEHHErO BO3QyXa KO
Tabm. {l} YCTaH4BJ/MBAeM, UT0 30aHME IKCIUIyaTHpy-
eTci INpH HOPMATLHOM BJIDKHOCTHOM  pexuMe.
TTockombxy MockBa pacnosoxena Ha TPPHTOPHHA 30HBI
C HOPMANIBHOH OTHOCMTENBHO# BIDKHOCTHIO BO3AYyXa
(mpwn. l}) H IKCIIyaTHpyeMble IOMemeHHst HMEeIoT
HOPMATbHBIN BIDKHOCTHELH PEXMM, TO B COOTBETCTBHH
C OpHIL. {2} PacueTHbIe 3HAYEHHs A M S OpHHAMAEM HO

rpade B npu. {3}

2

Tabnunal
TP

TPEBYEMOE CONPOTHB/IEHHE TEIUIONEPEJAYME R, ,m* -°C/Br, [UIA HAPYAHBX CTEH
N0 CAHHTAPHO-THTHEHHYECKHM YCTIOBHSAM

Hopmams-| Pacuernas PacyerHEIle TeMueparyphl HapyKHOIO BO3/IyXa L °c
3paHuA M MOMeIeHHS HBIt TeMne-| Temuepary-
PaTYpHEIH | pa BRYTpen-
ne’p&elgan HEro Bo3-
a5, °C, lnyxaty,°C|  —10 -20 -30 —40 -50
nna Hapyx-
HBEIX CTEeH
3paHna xunble, GONBHWMHLIX ydpeKmeHuit 6 18 0,54 0,73 0,92 1,11 1,30
(GoymHAN, KIAHHK, CTAHMOHAPOB M IOCIH- 20 0,57 0,77 0,96 1,15 1,34
Taneft) , 3xaHMA gUCHaHCepOB M aMGynarop- 22 0,61 0,80 1,00 1,19 1,38
HO-HONIMKJIMHAYECKMX  YUpexXXIeHuit, po-
JUTBHBIX OMOB, ROMOB peGeHKa, AOMOB-
HMHTEDHaTOB JIf NpecTapeyblx M HHBANH-
5ioB; yueGHble 3MAHHA H cCHANBHbIE KOPIYy-
ca 00meoOpa3’0BaTeNLHEIX ASTCKUX LIKO;
3aHUA OEeTCKHX CaloB, scnell, scnefi-canoB
(xOMGHHATOB) , ACTCKHX IOMOB M AETCKHX
NpHeMHHKOB-pacnpefemTenest
O6mecTBeHHbIe 30AHKA, KPOME YKA3aHHBIX 7 18 0,46 0,62 0,79 0,95 1,12
BHIIle, H BCIIOMOTaTelILHEIE 3[aHUA H MOoMe- 20 049 0,66 0,82 0,98 1,15
LeHHsA TNPOMEIICHHEIX NPeANpHATHH, 33
HCIUTIOUEHNEM NOMellleHH! ¢ BIIKHEIM HITH

MOKPEIM PEXKBEMOM
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Hpodoaxcenue 1ata. 1

Hopmarus-| Pacuernas PacuerHEIe TemMOepaTyphl HapyXHOTO BO3AYXa fy, °C
3paHua ¥ DOMeUIeHHR HEIR TeMie-| TeMAOepary- -
PaTypHLIRt | P2 BRyTpes-
nepemax | HeroBo3-
,°C, | myxatg,°C -10 -20 -30 —40 -50
VIS HapyX-
HBIX CTeH
Hpou3BoACTBEHNEe IIAHHS C CYXHM 10 12 0,25 037 048 0,60 0,71
PEXHMOM 15 0,29 040 0,52 0,63 0,75
17 0,31 042 0,54 0,65 0,77
20 0,34 0.46 0,57 0,69 0,80
22 0,37 048 0,60 0,71 0,83
TpouIsoAcTREHHEIe 3MaHUA ¢ HOP- 8 12 0,32 046 0,60 0,75 0,89
MATEHEIM PCXHMOM 15 0,36 0,50 0,65 0,79 0,93
17 0,39 0,53 068 0,82 0,96
20 043 0,57 0,72 0,86 1,00
22 046 0,60 0,75 0,89 1,03
IIpon3BoACTBeANLIE 30aHUA CO IHAYH- 12 12 0,21 0,31 0,40 0,50 0,59
TOMHHBIMHE =~ H30BITKAMH  TeIDIOTH 15 0,24 0,34 043 0,53 0,62
(Gomee 23 Br/M®) u pacuerHo# OoTHO- 17 0,26 0,35 045 0,55 0,64
CHTEILHOM BJIAXHOCTRIO BHYTpeHHEIO 20 0,29 0,38 048 0,57 0,67
BO37AyXa He Gonee 50 % 22 0,31 0,40 0,50 0,59 0,69
24 0,33 0.42 0,52 0,61 0,71
26 0,34 044 0,54 0,63 0,73

A. Hcxonmsle pannnie

BHyTpeHHHe, Hapy>XHbIC H IONEPEYHbIe CIIOM Obuer-
YeHHOH KJIAKH BBHINOJIHEHbI H3 CIDIOINHOTO TIIHHAHOIO
OGBIKHOBEHHOIO» KHPITHYA Ha NEMEHTHO-HECYaHOM PacT-
pope. IIpH 3TOM NPHEMMAIOTCA CIIEAYIOIIEE XapaKTe-
PHCTHKH:

vo = 1800 xr/M® ; A =0,81 Br/(m- °C);
S =10,12 B/ (m* - °C);

C TEIIOH3ONAUMOHABIMH BIJIABINAMHE H3 IEHO-

cTeKuIa

Yo =200kr/M® ; A=0,09Br/(M-°C) ;
S$=1,10Br/(m* -°C);

CO INTYKaTypHbIM CJIOEM ¢ BHYTpEHHe# CTOPOHEI
TomuuHo# 0,02 m

7o =1600 xr/mM® ; A=0,7B1/(M-°C);
5= 8,69 B/ (M* - °C) .

=8,7B1/ (M -°C); =23 Br/(m* - °C),
% ( At = 6a°.(’: ;
Lormep = — 3,2°c; Zormep = 217 cyr=
= 4920 ufron; Cp=1,1-10°° py6/Ik (meiicTBym-
Ui npeCKypanT); ny. =0,85, cm. . {2.14} ;
I,=13, cm. m. {2.14} ; E = 0,08 (1 /rom), cm.
n {2.14} ; Cyp =35 pyo/e.

B. llopsnok paciera

JKOHOMHYECKH IeNecO06pasHOe TEPMHIECKOE CO-
HOpOTHBIIEHHE CJIOS TEINIOM3ONANHH ORpeEJielisteTcs IO

dopmyte
R = l/n)"l' s - to'r.nep) Zor.nepMCrly _
y

B 7\y:r Cyr Eyn
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_ oVo,ss(ls +3,2)4920-1,05-1,1:10° 1,3
0,08-0,09 - 35
=1,38m - °C/Br.

IKOHOMHUECKH IeNecoobpasHoe CONpOTHBIICHHE
TeIIoNepenade CTEHLI HAXOIHM 1o dopmyrte

1 1
9K _ . IK =
Ry = —+ - + Ry_‘_+ ERK&_.
0,02 0,25 0,12
=0,115+0,04 +1,38 + + + =
0,7 081 0,81
=2,02m* - °C/Br.

Tormmua cNOA yreIHTeNs ONmpeAenserca mo ¢dop-
MyTie
By =R Ayy=138-0,9=0,124m.

T

Jna pacuera MpHHAMAETCA CTeHa C BHYTPEHHUM CIIO-
€M B O[IMH KHDHHY, C HAPY>KHEIM H MONEPETHIM CJIOs-
MH B 1/2 xHpnHua, ¢ yTermrenem TomumHo#i 0,13 m.
PaccrosEre MeX/y MONEPEYHBIME CIIOAMH NPHHHMAEM
1,17 M. B pacuere IpHHEMAeTCA WIOMIAaNp Pa3MepoOM
1,17x1,0 = 1,17 m*. TipuBeneHROE TEPMHYECKOE CO-
NPOTHBIICHHE CTEHbl ONpENCNACTCA B COOTBETCTBHH
cm {2.8}:

3) OpH YCNOBHOM DPa3pe3aHHMH CTEHbI WIOCKOCTAMH,
NapauieNbHBIMA HANPABJICHAI TEIDIOBOTO HOTOKA, 10
dopmyne {6}

F; + F, 1,17

 =—— = =161 M -°C/Br,
Fi B 105 012
R, R, 193 065



rme F, —miomanp y4acrka CTeHHI C YTEIDIMTEIIEM,
pasnax 1,05x1,0=1,05m* ;

F, — mnomagp y9acTka CTeHH! C NONEPeTHbHIMH
KAPIAYHBIMH CIIOAMH, paBHag
1,17-1,05=0,12m%;

R, — TepMmueckoe COmpOTHBIIEHHE YYacTKOB
CTeHBI C YTEIUIHTENIEM

0,02 025, 0,13 0,12
- + + +
0,7 081 009 0381

1 =1,93 m* - °C/Br;

R; — TepMmvecKkoe COMpOTHBIIEHHE YIaCTKOB CTe-
HBI C IONEPEYHbIMY KHPIMYHEIME CIIOAMHA

= 002 +9—’5—0- = 0,65 M? - °C/Br;
0,7 0,81

6) yCIIOBHO paspe3aeM CTEHBI Ha UeThIpe CIIOA INIOC-
KOCTAMH, NEPHeHIHKYNAPHEIME HANPABJICHAIO TeEIDIO-
BOTrO NOTOKA, H BEIUMCIIAEM HX TEPMHYECKOE CONPOTHB-
JIEHHE.

llitykaTtypka Ha BHYTpeHHE#l NOBEPXHOCTH CTEHbLI
romumHoi# 0,02 M

R, =0,029 M* - °C/B1.
BHyTpeHumit KNpIMYHEIR CJI0# ToNMEOHK 0,25 M
R, =0,31 M - °C/Br.

TeIUION30NANMOHHEbIe BKJIABIIH H3 NEHOIDIAaCcTa

0,13
=1,44m -°C/Br.
09 /B

LA
3=
s

Kd pmaunprii ¢roit Toymmamoi 0,13 M

0,13
Ry =——=0,16 M - °C/Br.
0,81

KupomuHeni c)10# ¢ TEIDIOH30)IATAOHHEIME BICIAJIhl-
waM¥ U3 NEeHOIDIACTa

1,17 o
Ry=—————=0,79* - °C/Brx.
1,05 + 0,12
144 0,16
Hapy>xHbiit KHpIHBIH Q10K

R, =0,15m* - °C/Br.
Taxum o6pazoMm:
Rs; =0,029 +0,31 + 0,79 + 0,15 = 1,28 M* - °C/Br.

TpuBenennoe TepMHYECKOE COMPOTHBIICHHE CTEHHI
onpepensemM no Gopmye '{177

_ R +2Rg  161+2-128
T3 3

R;P =1,39 M* - °C/Br.

IlpHBe/IcHHOE CONpOTHBIIGHHE TemioNepeniade Ro
crenn no dopmyne {4} :

1 1 1 1
Ry=——+R +——= —+139+—=
o o, 87 23
=1,54m* - °C/Br1.

AHANOTHYHO ONpENENACICA TpPHBENEHHOE COMpO-
THBJIEHWE TeIUIONEpesaYe CTeH C yTeIIHTeNeM TOJ-
nEHoMK 6, 8,9 1 10 cm.

NlpuBenennne 3arparet /T , py6G/mM>, onpenensem
no gopmyne {17} :

I=C. + A4 (tn - to'r.nep.) zo-r.nep mC'rI-r —
[
Ro -E, ,

(18+3,2)4920-1,05-1,1-10°-13
1,54 -0,08

=17,44+3600

= 22,02 py6/m’.

Emanospemennnie 3arpars Cp, BXofianme B Gpopmy-
ay {17} » OHpeJieJIeHB! C YYeTOM pacxofia H CTOHMOCTH
MaTepHanoB, 3aTpaT TPYAA Ha M3rOTOBJICHHE MaTepua-
JIOB H CTPOHTENBCTBO.

AnanornyHO oNpeAenAioTCA NpHBeNcHHbIE 33TpaThl
/Ui KMPNAYHRIX CTeH B3 OGnerdeHHo# KjaJkH C yTen-
JIATENEeM TONmHOH 6, 8,9 u 10 cM.

Jannbie 3KOHOMHYECKOro pacdera IIpPHUBENEHbI B
1a0m. 2.

Tabnunxa 2

JAHHBE 3KOHOMHYECKOrO PACYETA

Sypem | Ro,m? -°C/Br | Cp, ,py6/m* | 11, py6/m*
6 1,07 14,99 21,57
8 1,21 15,69 21,52
9 1,29 16,04 21,52
10 1,35 16,39 21,63
13 1,54 1744 22,02

Ha ocHOBaHMH HMTOrOBHIX HaHHBIX 3KOHOMMYECKOFO
pacueTa HpHHHMAeICA HapyXHas cTeHa M3 oGerueH-
HOH KJIaJIKH C YTEeIUIHTeJIeM TOJIIHHOM 8 cM.

Iina 3pammii ¢ nonepewHBIMH HeCYLMMH CTEHaMH
BHICOTOH [0 9 3Taxell BIUMOY. IpH pacueTHOH TeMmre-
PpaType HapyXHOTo BO3flyXa 0 MHHYyc 40 °C pexomeH-
Ayercs NpHHHMATH TONIMHY KDIGIOTO H3 IPOJIOJIBHBIX
ClI0eB OGIIErYeHHOH KITafiKH B MOJIKHPIHYA.

127



IPWIIOKEHHME 11

PACYET KOHCTPYKUMN KAMEHHBIX 3IAHHA
HA TEMITEPATYPHO-BJIAXHOCTHBIE BO3IEHCTBUA U YCAIKY

OBHNME YKA3AHHA

1. Pacuer KOHCTpYKIMH KaMEHHBIX 3[IaHHH Ha TeM-
NepaTypHO-BIIAKHOCTHEIE BO3MEHCIBHA H YCaOKy BEHI-
MONHAETCA B CHyYasaX, KOrAa JUIMHA 3[aHHA WIH pac-
CTOSIHHA MEXIY TeMIEpaTypHLIMH HIBAMH IPEBEILIAIT
yKasaHHEI€ B II. [6.79].

2. KameHHbIe 30aHHA IIPENCTaBIIOT coboi CIoXHOe
COYETaHHe KOHCTPYKIHH H3 pa3jIHYHbIX MaTepHANIOB,
C pasHBIMH (PH3WKO-MEXAHUIECKHMH CBOHCTBAMH: ap-
MHpPOBaHHOH H HeapMHPOBaHHOH KJIamoK (CTeH, CTOM-
60B, CBOJOB) M CTAIBHBIX WIH KeIe30GETOHHBIX 3Jie-
MeHTOB (6anok, mepeMsrdeK, HEepeKpLITHH, 3aTAKEK,
HOSICOB H T. 1), KOTOpble B OTIAHMYHE OT KaMEHHBIX
KJIagOK MOryT BOCIDHHMMATh 3HAYMTENIbHBIE pacTA-
THBAIOIIHE YCHIIHA.

HeapmuposaHHbIe KITaJiKH IDI0X0 paGoTalor IpH pac-
TSDKEHHH, B CBA3SH C YeM B HMX IIPH IOHIDKEHHH TeMite-
PaTyphl M YCaZKe MOTYT BO3HHKATb TPEILMHBEI, OABIIE-
HHEe KOTOPHIX TPYAHO HpPeROTBPATHTh OOBLIYHBIMH Me-
pamu. ITosroMy pacueT KaMeHHBIX KOHCTPYKIMi H2
HeiCTBHe TeMIepaTyphrl M YCA[AKH IPOM3BOAMICA Ha
MPOYHOCTh ¥ JIe)OPMATHBHOCTb C YUETOM BO3MOXHO-
CTH NOABJICHHS ¥ PACKPHITHA B MEPHON IKCIUTyaTalluy
TpelMH, Ge30MacHBIX I IPOYHOCTH, IONIIOBEYHOCTH H
HaJeXHOCTH KOHCTPYKIIHH 3[aHui.

B cBA3H ¢ 3THM pacueT KOHCTPYKIHMH Ha JeicTBHe
TeMIIepaTypsl HO pPAaCKpPBHITHIO TPEIHMH IPOH3BOIMICH
TOJILKO AJIA MepHOAa SKCIUIyaTaupu 3pamma. Jiis
CTPOHMTENIBHOTO NEepHONia pacueT KOHCTPYKIMH HpOH3-
BOOHMICA, B OCHOBHOM, Ha IIPOYHOCTH. PacueT mo pack-
PHITHIO TPELIHH B TOM CIIydae SBJIACICA HeobA3aTeNb-
HBIM B CBA3H C KPaTKOBPEMEHHOCTBI0 3TOrO MEPHO/A.

JonycTaMble BEJMYHHBI PaCKpPHITHA TPEUMH B ap-
MHPOBaHHBIX M HEapMMpOBAHHBIX KJIAZKaxX B NEPHON
3KCIDTyaTaliH 30aHWA NPHBOIATCA B TaGn. 1.

3. KoHCTpYKInMH KaMeHHBIX 3[1aHUA PacCYMTbIBAIOT-
¢ Ha HawGonee HeGNAroNpHATHBIA clyuaid paGoTh!
KITaKH — PacT/DKeHHe, KOTOpOoe BO3HMKAET NpH HOHH-
JKeHHH TeMHepaTypel (3uMoif) u npu ycamxe. Pacger
MpOU3BOJUTCA B YNPYToi CTajfiMM Ha pacueTHbie H3Me-
HeHWA CpeJHHMX [pUBENEHHBIX TEMNEpaTyp CeueHHA
At ¥ nepenagoB TeMmepaTyp Ho TomupHe Af ¢ yueToM
BIMAHEA KoJeGaHuil BJIAXHOCTH BO3JYyXa, CONHEUHOH
PajHaIMy K YCalKH, KOTOpble MOTYT ObITb KaK B IIepH-
Of, CTPOUTENIbCTBA, TAK K IKCITyaTauH 30aHus. Pacuer-
Hele 3HaYeHHA CpedHuX TeMnepaTyp Ar u A ompepens-
10TCH B COOTBETCTBHM C YKa3aHHAMY NI 7—8 NpiIoxe-
HuA.

4. PacueT Ha feficTBHe TeMIepaTyphl A? IpOU3BOIMT-
Al TIPH OTipefie/icHUH NPOMIONBHBIX CHII M NlepeMeLleHHit
B INIOCKOCTH KOHCTDYKIUMiA; pacueT Ha [eiiCTBHE TeM-
nepatypsi A NPOH3BOOHTICA JJIA ONpefleeHns yCHITHH
M TNepeMelIeHHH KOHCTPYKIMH IpPH HX HCKPHBICHHM
Wi #3rube U3 IVIOCKOCTH.

TIpn OnHOBpeMEHHOM [EHCTBHHM TeMHeparyp At
K Af (HanpuMmep, I HAPYXHBIX CTEH OTAIUIMBaEMBIX
34aHK#) COOTBETCTBYIOWME YCHIMA H HepeMelieHHA
CKNafbIBAlOTCS Ha OCHOBAHHH MpHHIMNA HE3aBHCH-
MOCTH [IeACTBHA CHJ.

S.IIpx oGpa3orL_HuM B HEaApMHPOBaHHOH KIIAJKe
CTeH CKBO3HBIX TPELMH pacueTHas CXema 3[aHnA (IpH
HamMwy COGOPHBIX MepEeKpPHITHH) MOXKET H3MEHATHCH,
TaK KaK IIpH 3TOM 3/iaHMe pa3fieNsAeTcA Ha OT/Ae/bHBIE
HecBsfi3Hble Gnoku (uepr. 1, 4, 6). B apMupoBaHHRIX

Ta6bnama 1

JONYCTHMOE PACKPHITUE TEMITEPATYPHO-YCAIOYHLIX TPEI{MH, MM,
B HEAPMHPOBAHHBIX H APMHPOBAHHBIX KITAZIKAX BCEX BHAOB B ITEPHO/ 3KCINYATALIMH 3JAHHA

Crennt
Koucrpyxuyn HapyXHble BHYTpEHHHE
HeapMHpPOBaHHbLIe apMHpOBaHHbLIC HeapMHMpOBaHHEIe apMHpOBaHHBIe

Hecyume cTonGh H NpOCTEHKH He nonyckatorca 0,4 (0,3) He ponyckawoTrcs 0,5 (0,3)
IMonepeutble H NMPOXONBHBIC CTEHHI B 0,5 +5,<1,5(1) 0,4 (0,3) 05+5.<1,5(D) 0,5(0,3)
MecTax OfMpaHus MepeKpLITHiE

Cmoumble (Ge3 mpoeMoB) yuacTKH 1+5,.<2(1,5) 0,4 (0,3) 1+5,<2(1,5) 0,5 (0,3)
cTeH mMHo# 3 M U Gornee; MeXOKOH-

Hble NoACa, LOKOIH,PPOHTOHEI

Knanka cres, IWIACTP B MeCTax He nomyckaiorcs 0,4(0,2) He nonyckatorcs 0,4(0,2)
omipatua GonmsiurenponeTHux (/>6 M)

¢depm, 6antok, HPOTOHOB M T. 1L

NMpumevanusa: 1. udper Ges ckoGok OTHOCATCH K 3MaHUAM C HOPMAJIBHBIM TeMIIEPaTy PHO-BJIKHOCTHEIM PEXHMOM 3KCIUTya-

TalMH, B CKOOKAX — C BJIQXHBIM H MOKPHIM PEXUMaMH.

2. YxazauHsle B Tabmmie HofyCKi MOTYT GBITH H3MeHeHbI OPH COOTBETCTBYIONIEM 0GOCHOBaHMH, HanpHMEpP, Ha OCHOBAHUH HCHONL~

30BaHHA ONBITA SKCINIYAaTAIlHH aHATOTH'HLIX KOHCTPYKIHMA.

3. 5, — pacKpEITHE TPEeIMH NpPH YCajiKe onpenessiercd no ¢popmysne (73) npwiokenns.
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creHax oGpasoBaHMe TpemHH OOHMHO He HIMeHAeT
PacyerRylo CXeMy, H3MEHSIOTCA TONbKO XeCTKOCTHble
XapaKTepPUCTHKH CTeH H MepeKpHTHA (UPOJONbEAT K
H3THOHAA HKECTKOCTb K T. IL) .

Top apMupOBaHHOM IIIAMKOR HOHHMACTCHA KIIAKA,
cofiepXaman HENmpephBHYI0 IIPOAONbHYI0 apMarypy
KaK B BHAS OY[ENBHBIX CTepKHCEH (apMOKMpIHIHLIE
nosica, PAROBHIE NEPEMBIYKH), TAK H B BHJIC apMaTy sl
aele300eTORHBIX H CTABHBIX BKIMoYeHmi (Gaiok,
OACOB, INIHT HEPEKPHITHA, 3a[eNaHHBIX B CICHHI K
T. 1), KOTOpHle NpPH PacTAKEHHH H CXaTHH paGoTaror
COBMECTHO C IJIafiKOH.

N A
‘DDGD 1:11;11:10,r
ljloo Q@ oo

‘EIEI 3 gqnu*
an POV

Lt

Yept. 1. Pacuesnnie cxepbi
MHOFOTRXHSIX 3JaHHR C

peryaspuoi  KOHCTIPYK-
THBHO# CXeMOil

a — ¢acan; 6 — 3paHUe C
DOoNepedHBIME  HeCyIHMH
CreHaMA B cOOpHEIMR
nepexpumasmu (1 THn);
8 — TO Xe, C HPOXONE
HBIMH HECYHHMH CTEHaAMH
(II Tem); e — nomepes-
Hoe cedeHme 3paHua |
u Il TaHDOB

B npotuBHOM ciiydae KIIaiKa CUHTaeTCA HeapMHpo-
BaHHOH.

6. PacueT KaMeHHBIX KOHCTPYKUHI Ha TemIleparyp-
Hble BO3HEHCTBHS CEAYeT BRINONHATD [UIA ABYX CTa/Iui
paboTsi KnapkHu: OO0 OGpa30BaHMA B KIajKe TpeliHH
(uepBast cTamus), KOIAa MaKCHMANbHbIE PACTATHBAIO-
Le HANPSKEHHA Of .. HE IPEBLALAIT BpeMeHHOTO
CONPOTHBJICHHA KJIA[KH IIpA PacTfKeHWH IO NepeBs-
3aHHOMY CeueHHio R, = 2,25R,:

Ok,max <Rtu (l)

7 nocsie o6pa3sopannAs TpemuH (BTOpast CTamus) , KOraa

Ok, max > Rru’ (2)

rae R, — pacueTHOe CONPOTHBICHHE KIJIA[IKH DacTs-
KEHHI0 MO NepeBA3AHHOMY CEUeHHIO, Mpo-
XOo[AlleMy WO KHpIMYY WIH KaMHIo,
cm. Tabin. [10].

PACYETHBIE TEMIIEPATYPH KOHCTPYKLHR At B AG

7. PacyeTHble 3HaYeHMA NpPHBEHCHHBIX CPEIHHAX TE€M-
neparyp Az . Af g Hapy¥HBIX H BHYTpeHHHX KOH-
CIPyKIMit OTAIUIHBAGMBIX M HEOTAIDIMBAEMbIX 3[1AHMIA
B CTPOMTEJIBHBIA H 3KCIUTYaTalMOHHBIA NIEPHOBbI ONpe-
nensorcs no Gopmynam (3) — (8) Tabn. 2 npunoXKeHAR.

8. JKBHBaNIeHTHAA TeMIepaTypa yCcaiKu MHOTOC/IO#H-
HOTo (KOMIUIEKCHOIO) Ce4YeHHA, COCTOAIIErO M3 CIIoA
xnagxn (k) u GeroHsoro wm >xenesoGerounoro (b)
BKIIIOYeHMit (MepeMBbIYKH), IIpH NPHUBEJEHHH K MNOKa-
3aTeNIAM KIIaAKH BhIMMCHAeTCA o popmyne

1 ol pKptopt, p Ky

z, = . ,  (10)
c'red{k) a "‘kKk + ay, Kb (

e oy, o — Ko3(@UNUEHTH TeMIepaTypHOTO pacilii-
PpeHHSA KNAfiKH H OeToHa;
2o j» Lo p — IKBHBWICHTHRIE TEMICPAaTyphl YCafKH
KIagKku H GeToHa, NpHHHUMaeMble IIO
Tabu1. 3 NpuIoXKeHUA;
K, K;, — npoponbHiie XeCTKOCTH KJafkH 1 Geto-
Ha onpepenaAlor o mm. 23—30 npuioxe-
HHA.

AECTKOCTHBIE XAPAKTEPHCTHKH 3JIEMEHTOB
KAMEHHBIX Y KEJIE30EETOHHBIX KOHCTPYKIH#A

IMpononsias XKeCTKOCTh H HOIATIHBOCTD
CTeH H IepeKpLITHi
9. IlpononbHas KECTKOCTh HPH PacT/OKEHMM M CXa-
THH MoHONETHOH (Ge3 TpemmH) xiagku Kk wm
Geroma b npm paGoTe B MepBOM CTafMK OIpeHens-
ercs o GopMyIIam:
1A HeapMAPOBaHHOA KnagkH (Yepr. 2, a)

Kk =EkAk; Kb =Eb‘4b; (1 1)
Oy apMUPOBaHHOM KJ1afKH (YepT. 2, 8)

V17 KOMIDIEKCHOTO ceueHns (KJIaiKa C MOHOJIMT-
HbIM Kee300€TOHHBIM BKIIOYEHHeM Ge3 TpemmuH,
4epT. 2, 8)

Ko =ExAp +EyA, +EA,, (13)

rge Ep =0,5E, — momym nedopmaiii KIIamKy;
E, =0,5E; — mooym pedpopmaip GeToHa;
Eo, Ep, E, — HavaNbHEIE MOAYJIH  YIPYTOCTH
KJIaIKH O€TOHa H apMaTypbi;
Ay, Ap, Ag — pacueTHbIC IDIOLIAOH CEYEHHA MO-
HOJIMTHOH KJIafikH, GeToHa H ap-
MaTyphl, OmpepeiiAeMble B COOT-

BeTCTBHH C yKasaHMAMH mn. 13
APHITOXEHUA.
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TaGnana 2

PACYETHBHIE 3HAMEHHS NMPHBEJEHHBIX CPENHHUX TEMIOEPATYP

Pacyernnie
Hepuon, ananue Ko#crpyramn TeMIepaTyphl, QopMynu
°
C
SxKCIy STaIHONHEIH, HapyxHbie CreHst At 0,510,5 (tpy ¢ min*tfn) — tmsmax] —Aw—1c €))
oTamnmMBaeMoe
A6 trn — tm,s,min @
BHyTpeHHHEe CTeHH H At 0.5 ¢t — tm,smad) ~ ¢ )
HepeKpRITH i
To xe, HeoTammBae-| HapyxHHe W BHyTpeH- At 0.5 Uy 5. min — tmsmax) — Ay — 1o ©)
Moe HHe CTeHBI
Crpourensiei,  He-] Hapyxaste u  pHYT- at b, s.min — 084m mmax — Aw — 051, Q)
OTaIHBaEMOe peHHHe CTeHH H He- T
PeKpHITHA
A6 0 ®@)

0O060o3HaueHun, npunaTvie 8 1a6a. 2:
‘m,s,ma.x’ — MaKCHMabHas (HIONIBCKas) H MHHMMAaILHad (SHBapCKaf) CpPefHeCYTOYHbIe TeMIEpATYphl HAPYXHOIO BO3IAYyXa (Ham-

tm,s,min

Gonee xapKue H XOJIOMHble CyTKH) mpuHumMaiores no CHull 2.01.01-82;

Ui, m,max — CPEMHEMECSHAN TeMIICPATyPa HAPYKHOTO BO3AYXA B HIONE NPHEAMACTC 1o CHnuIlI 2.01.01-82;
tf p — TeMuepaTypa BHYTPEHHErO BO3AyXa 3UMOft (JULA XKIIBIX NoMemeHu#t trn= 18°C);

Ay, to — COOTBETCTBEHHO 3KBHBAJIEHTHhIC TeMIEPaTyphl COPGUMOHHOrO ymilaxHehus (NpH KoieOGaHHAX OTHOCHTEABHON Riax-
HOCTH BO3[lyXa) H YCaZiKa MOHOJHTHEIX H COOpHBIX HeapMHPOBAHHEIX GeTOHHRIX H KaMeHHBLIX KOHCTPYKIE MPYHHMA-
TCS No Tan. 3; IKBHBANEHTHad ycanka Iif APMHPOBAHHAIX KAMEeHHHIX M GeTOHHEIX KOHCTPYKIME onpefiemercs
o popmyne

roe

tc,s = (l - m“)tcﬁ

i — NpOLeHT apMUPOBAHUA GeTOHA WM KIIANKH;

m = 0,2 — opuruMaeTcs g GeToHa Knacea > B7,5;
m = 0,5 — opaHuMaerca mns GeroHa knacca < B7,5 n Bcex BUAOB KnagKa.

Ta6nuua 3
YCAJKA BETOHHBIX H KAMEHHBIX KOHCTPYKLIMH

° Yeapka t,. ’C,
A4y, C xouc'rpylccxmn
Marepuan
KOHCTpYKIuit noGe- | xoHTH- | MOHO- |COOpHBIX
pexse | HeHTAL- | JIMTHRIX
M OCIpo-| HBle
Ba Jleno-| paltoHRI
BHTOorO | CCCP
H Taxo-
ro oKea-
HOB
Beron 4 -5 40 20
Knanka n3 cwmkar- 4 =7 30 15
HOro kuprmua (6mo-
KOB)
Knanxa u3 xaMHelt 8 -10 30 15
JIETKOTO M AYEHCTOTO
6eToHOB (67OKOB)
Knanoka H3 ITIHHSHO- 0 0 0 0
ro xupmiya (6n0KoB)
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10. IIponionbHAA XeCTKOCTh apMHPOBAHHOH KIaNKH
Wi GeTona ¢ TpelyMHAMY IIPH PacTDKeHAH

Kexip) =EsAgl ¥s- 4

To xe, mis KOMIDIEKCHOTO CeueHHs (MOHONMHTHAA

Kiagka Oe3 TpemmH M Jkejle300¢TOHHOE BKIIYCHHE

C TpelnMHAMH — COOpHble HepeMEKH, Gaikd H T. L.,
CM. ueprt. 2, 8)

Ko =Ezd; +EAJY,, as)

¥, — Ko3bunpeHT, ymrnBalonpi pabGory ap-
MHpOBaHHOH KNAaRKH WM GeTOHA Ha y9JacT-
Ke MeXHy TpelHAMH, MPHHEMAeMHIH paB-
HBIM: I pacTBOpoB H GeToHOB Knacca B2
u Beune Y,=0,7; Ana MeHee NPOUHKIX
pacrBopoB H Geronos (mensiue B2) ¢,=1.
11. HopammasocTe A; H KO HIHERT HORATIMBOCTH
C; HeapMHPOBAaHHBIX, APMHPOBAHHLIX KIIAI0OK H KOMII-
JIEKCHBIX CeveHHii 3JIEMEHIOB C TpemMHamy B Ge3 Tpe-
LIYH ONIpefensioTcs no ¢popMynam:

A =1k
G =1L/K;

rge

(16)
an



ExAx
a)
Nx ,
———ty — _&g
I 1 | l d I
)] Asy
Nsq Ny
Ay Ny
] P Q
Ns2 Nsz
EKA‘ A:l
P Ehy
Ny Ny
—p— p—m—— _é
tE———7 "t Eis
l/
A A Egag
Yepr. 2. Onpenencane NpOROALEOR MECTKOCTR HEAPMHPOBaH-
HOil M SPMEPOBANEO KNalOK

@ — He3pMHEPOBAHHAR KIaZiKka; & — SpMHPOBaHHas KJIafKa;
6 — KNAKa C Xee306eTOHHIM BIJIDYeHHEM

1; — momma anemenTa; ,

K; — npoponsHas xecTiOCTh IEMEATa, Onpene-
simemasn no dopmynam (11)—(15) npmio-
XeHHs, Ife ! NPHHAMAeT 3HAUCHWA: YIA
xnapxe — k; mia Gerora — b; pna apmu-
POBaRHO#A KIApKH — sK.

e

[eIAI0TCA B Hpefieyiax pacCMaTpHBaeMOroO yYacTKa 30-
HEI BJIAAHEA NPOAONEHO#A crbl N mmumoit /, BoaHuKato-
mei B 3NIEMEHTaxX CTeH M epeKphITHiA IIPH PACTSOKCHAR
HITH CKATHH, CM. 9epT. 3 (3aIUTPHXOBaHO) . 30HA BIIHsA-
HEA cwikl N Ha pjmne I; pacCMarpHBaeMoro yuacrka
HMeeT KpHBONEHeiiHOe ouepranme. Ilns ynpomenus
PacieToOB KPHBONHHEHOC OuepTaHHWe 30HBI MPHGIME-
JKEHHO 3aMEHseTCH TPeyroNsHHM (IYHKTHpP) C YIJIOM
B ocHOBaHMK 45° W BHICOTOH, PaBHOH IOJIOBHHE JUTH-
HBEI OCHOBAHEA. JiNIA KaMeHHbIX H GeTOHHBIX KOHCTPYK-
IWii, ONHOPOJHBIX II0 MaTepHANTYy WIM apMHpOBaHHIO,
TpeyroibHOe OYepTaHHe 30HBI MOKHO 3aMEHHTb PaBHO-
BEJIHKHM IO IDIOIMAAH NPAMOYTOMBHEIM (INTPHXIYHK-
THp) . BEICOTa WM [UIMHA IPAMOYTONBHON 30HBI OMpe-
JieNiAeTC W3 PAaBEHCIBA IUIOMAfeH NMpAMOYrONBHOR H
TPeyTONbHOM HIH TpalleneHpANBHOMR 30H.

Ipu npHBe/IeRNH TPEYTONBHOM 30HBI K HPAMOYTONb-
HOH IpH HEH3MEHHOM OCHOBAHHH BLICOTa HPAMOYTOJb-
HOH 30HBI PHEMMAETCA paBHOM 1/4 MJIMHEBI OCHOBaHHA
(cM. wepT. 3). BricoTa MPAMOYTONBHOM 30HBI HE JODK-
Ha NIPEBRINIAT NOJIOBHHY BBICOTHE 3TaXa.

IIpr npHBeNeHUH TPANCHCHAAIBHON 30HBI K IPAMO-
YrOJIbHO#M IPH HeH3MeHHOH BRICOTE 3aUITPHXOBAHHOIO
YUacTKa [UIMHA NPAMOYTOJIBHOH 30HBI NPHHAMACTCA
PaBHOH NONYCyMMe BEpXHEro M HIDKHEIO OCHOBAHHSA
Tpanenyu.

CPEHAA NMPOAOJIBHAA XECTKOCTD
PACYETHOI'O CEYEHMS CTEHHI,
NMEPEKPHITHA H 3TAXKA

13. Cpengss npofoyIbHAsA KeCTKOCTb pacdeTHOro ce-
4eHHs HapyXHo# (), BHyTpeHHeit (f) CTeH H NepeKphl-
™A (p) B Npepenax raxa B obuwieM ciyuae onpene-
sAeTcA no gopmyne

12. PacueTHrie IIOma[H CeveHAA MOHOMHTHOH (Ge3 n _ 8
Tpempn) xmamcu Ay GeTona A, B apMaryput A, onpe- Ki=Keifp) =L/ ,z €ir a8
P /R S T P R R
a) - 5,—' — . ———
e / S
- y N 5%/
/ L £ L £ __L
= v __'%L 7 T TS0
- UZ i 1 - o3 B \ "§
d7 R g K
7 & a, Ix 1,,a‘
N 5
A ] AT
-Ir' 1, , Iz ,_l,‘,_l.,_;ls p e, U7
Yepr. 3. IipuMeps! NOCTPOCHER 30H
. BINAHMA NPOAC/bHON canst N B xmagke
8 Y 5‘% P CTeH ¥ nepexpaiTil
% . N @ — B CTeHaX DpPH OTCYTCTBHH TDELH;
N 6 — To Xe, IPH HAMAYHHE TPEUWH; & —
_— o ——— i B IUETaX DepeKpsITHY, OMEpPTHIX Ha
15,[‘“5'[3, 1L,z |.51..‘1 5, . CTeHbl; 2 — B NONCPeYHOR CTeHe WIH

npocTesKe
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rne L — nnuna apmamus;
n — MCIIO ORMHAKOBEIX M0 KOHCTPYKIMY YYaCT-
kOB (CM. uyepT. 2), Ha KOTOpHIe pa3CuBaer-
CA IO JyIHHE CTEHa WM HepeKphITHe (CM.
uept. 3);
¢; — K03} QUIMEHT NOFATIMBOCTH i-¥O YHaCTKAa
CTeHb! WM NepeKpRITHA JUMHOH /;ompefe-
nsAemsii o dopmyne (17).
14. Cpepnsn npoONEHAA KECTKOCTD PACUETHOTO Ce-
UeHMs 3TaXka onpefieNnAercs mo GopMyInam:
Io1 3paquA I na (cMm. vepr. 1, 6)

s 3panus I ana (cM.wepr. 1, @)
K=KB(A) +KP(A) HT.O., (20)
rae B cKoOkax 0603Ha4eHEI OCH CTeH.

M3THBHAA KECTKOCTh KOHCTPYKUMH

15. U3ruGHas »eCTKOCTb CeyeHHS HeapMHpPOBaHHOH
MOHOJIMTHOR Kiagku Ges TpenmH (I cragus) ompene-
nsiercsa 1o gopmyie

Bk =Ek1k =Ekh,kd36/12’ (21)
rae I — MOMeHT MHepIHH CeYeHHs
I, =hkd3k/12; (22
COOTBETCTBYIOLIMIZ MOMEHT CONIPOTUBIICHHS CCYCHHS
Wi =hy d’k/6, (23)

rae  hy, di — umpHHa (BBICOTA) M TONIWMHA CEYeHHH,
16. U3ruGHas >ecTKOCTh CeueHWsA apMHpOBaHHOM
MOHONUTHOM Knanxy Ges rpeums (I crapus) ompepe-

nsAerca no popmyie

By, =Eply, 249)
e I, — DpHBENEeHHDbIT MOMEHT MHEPUMHA CeYeHHs
apMHpOBaHHOH xiagku Oes Tpeums

(uepr. 4), onpenenseMeIi 10 bopmyIe

Isk=2"k§:Asi(d"xc"ai) (d"'x'?c'—ai) +
i

d — 2

+ hd( xc) ,

s 29)
X, — BEICOTa CXaTOlf 30HH Knagku (Gerona),
ompepensemas no hpopmyie
TA,(d-ay) +h; d*l4n
si{@—a) +hy k 26)

c >
ZA g+ hygl2ny,

n = E 0/ E b> (27)
roe Ag; — Wiomaph CeYeHHA apMarypsl i-TO pAna
(cxaroit H pacraHyTOH) ;

@; — paccTosMe OT OCH apMaryphl i-T0 pana
JO pacTAHYTOMR IPaHM CeYeHHs KIAMKH.
CooTBeTCTBYIOIIME MOMEHT CONPOTHBIIEHHSA CEUEHHSA
apMHpOBaHHOM KJIAJIKH paBeH
Wsk = Isk/ da- xc) . (28)

17. U3rubnas >XecTKOCTh CeYeHMs apMHpOBAHHOK
Knagku ¢ TpeumHo#t (I cragus) ompefenserca mo
¢opmyme
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By, = E I, = Es{ ZAg(d—x,—a;) x

xc
x(d - 3 a, )], 29)
-4 4]/(2,:4 )2+ P w4 (d—a)
xc = St 1. _ng 51 (] . (3 l)
by /2ny,
CooTBeTCTBYIOHME MOMEHT CONPOTHBIICHAA CeUcHHA
Wsy =I:yl (d - xc/3 - i)' (32)

H3rnGHas xecTKOCTh KeNe300eTOHHBIX H DETOHHBIX
3NeMEHTOB ompepmensercsa no dopmymam (21)—(32),
3aMeHaa B Hux £ uny va Ey uny, =EJE;.

Yepr. 4. Onpenencnue HIrAOHOH XECTOCTH, CEYCHUA APMEPO-
Bansoli xmagKu ¢ TpenmBok -

CABHIOBASl KECTKOCTb CTEH

18. llpuBenennan cABHIOBas XECTKOCTb 371eMEHTOB
KaMEHHBIX CTeH THIIA JIBYTaBpa (9eprT. 5) WM cimiowr-
HBIX IUIACTHH IIPH OTCYTCTBHH BEPTHKAJBHBIX TpemfHH
B MepeMBINKAX WIM yIllaX NPOeMOB BBIVHCIACICA 1O

¢opmynam:
Iyif NBYTaBPOBOIO ceYeHus (CM. YepT. 5)
E;
Dyeg=— L1 ; 33)
hy . 3h, . 3nk
Kb F, F,
menpmoymm.nmx MNacTHH
Dy =Gy Ay =~ E} Ay [3; 349
TpH HATHIHH B NEpEeMEINKAX WIH YITax
npoemos (= 0; ho = h)
E
D =.—-k——’ 35
re h2 . 3 ( )
Ky, F,

e ho, hy, h — BEICOTA HIPOEMA, OSACA KITAMKH M 9TaXa;

Iy, Ag — MOMEHT HHEpIMH CeYeHMA M IDIOINajb

CHBHTa CTEH B YpOBHE IIPOCTEHKOB,
BRIVHCIIEMbIe 0 GopMyTIaM:



U1 IBYTaBPOBOTrO CeYeHnA (CM. ¥epT. 5)

dyb} +d, b3 + Byc?
Io = 101 +dy03 + 5y ; 36)
12
Ao =d,b, +d2b; +CBo;
VIS IPAMOYTONBHOTO ceveHus d/fb

db®
Ip= . Ao =db; 37
o =13 ° 37

k — x03hPuIHenT, YIMTHIBAIOIMIA KeCT-
KOCTb 3aJIeJIKH BepXa H HH3a MPOCTEHKa:
npu KecTkol 3apenke (Ge3 yvera m3-
ruba nepembriex) k = 12; mpu mopart-
JmBOR 3amenke (C ydyetom m3ruGa me-
pembrueK) k = 8;

Aj — Wiowagp CABMra NOACOB CTEH BRIUE M
HIDKe MpoeMOB, BhITHCNIAeMas no ¢op-
Mynam:
IA IBYTaBpPOBOTO CCYCHHASA, CM. ¥epT. 5

Ak = Im + lm+l
2
A IpAMOYTOJIBHOTO CeUYeHUA

@ +d;) +cBo; (38)

I+l
Ay =L_2'H_+l_d, (39)

raely,. b, 4, — paccrosmue MeXAy OCAMH MONepevHbIX

CTeH WIH NPOCTEHKOB ClI€Ba M CHpaBa
OT pPacCMaTpHBaEMOi OCH.

o [Tl

[ g
r <
6 A,
L
| ——r
gfﬁeh’ﬁ“!rfle <
—_ 1l —4
lm]? lm;y/Z
a-a
]
P s S
: — 5
+——Kf<2 ;
rl c
Q
d i
+— —

Yepr.5. Onpenenenme caBErOBOH MECTKOCTH HApYMHMX H
BEYTPECHENX CTCH 3Taxa

19. Cpeppiag NOroHHAas CABHTOBAA XKECTKOCTb 3TaXka
MM OTACNIBHOH CTCHHI B npenesnax ITaxa BHIYHCIACTCA

o $opmyne

n

L 1
1nie D; — casuroBas  KecTKOCTb i-fO  3NeMeHTa
3Taxa, ompefeniseMas Mo  dopmyiam

(33)-(35);

L — mmna staxa;
n — YUCIO AEMEHTOB N0 [UIMHE 3TaXKa.

NPUBENEHHASA BbICOTA JTAXKA H 3JAHHA
20. llpuBeeHnas BRICOTA 3TAKA ONpERENACTCH HO

dopmyne
P =1 /Kn
o=V (41)

rae h — daxTHYECKasA BHICOTA 3TaXAa;
K, D — cpemiue nmpoponbHas M COBHrOBas HoO-
TOHHBIE JKECTKOCTH 3Taxa, Ompefense-
mele o popmynam (19), (20), (35).
21.IIpuBenennHan BRICOTa 3paHus (CTEHbI) ompepe-
ngerca no ¢opmyne

Ho=

- My

ho i (42)

roe ho,i — ApHBeMieHHAA BBICOTA i-FO 3TAXa;
D — UMCTIO 3Taxkei, BKINOYas NMOABANbHOE M
YepAayHOe HOMEILCHHS.
22.Ina 3paHM# C perynApHOH KOHCIPYKTHBHOHR
cxeMoii (cM. uept. 1) mpH BeIcoTe 3TaXKCEi He Gonee 4 M
OpuBeficHHas BRICOTa 3Taxa sy MoOXeT MpHOMDKEHHO
OpHHMMATBCA paBHOH ero  ¢axTHueckoii BhIcOTE,
T. €. ho ~h.

ONPENEIEHHE TEMHEPATYPHHX YCHIIMH
B CTEHAX M NEPEKPHITHAX 3[AHHA

23. IpoponeHble YCATIHA B CTeHAX H HEPEKPHITHAX
3[aHAH BO3ZHAKAIOT BCIEJCTBHE JafiENIKH KOHCTPYKIHI
B $yHAAMEHTHI, KOTOPhIE CTECHAIOT HX TeMNepaTypHeie
pedopmamum (cM. uepT. 1), a Takxke NpyH HUTHIHM Pa3-
HOCTH TeMIlepaTy pHEIX AehopPMAIME CONPSDKEHHBIX JJ1e-
MEHTOB.

B xaXqioM OT[eIBHOM CiIy4ae pacyeT yCHIIMii Npen-
cTaBisieT COOOH CIIOXHYI0 CIaTHYECKYIO 3afady, CXeMBbI
pellieHUA KOTOpOi#i MOTyT OHITh pasHooGpasHuIMH. B 3a-
BHCHMOCTH OT KOHCTPYKTHBHOH CXEMBI, IDIaHHPOBKH H
3TaXHOCTH 3JAHMA €ro KOHCTpyKmmH (CTeHB! M mepe-
KPpbITHA) MOTYT PacCUMTHIBATLCA Ha [ICHCTBHE TeMIepa-
Typel A? Kak paMel, COCTaBHBIE CTEp)XHH WIH IDIac-
THHKH (4epT. 6), 3afenanHsie B ocHoBanue (QyHaamMeH-
Thl), NOABMXXHOCTBIO KOTOPHIX MOXHO IpeHeGpeudb.
IIpu 370M BO3MOXHE! ABa THIA PaCYCTHBIX CXEM:

Iin — 3paHMs ¢ MPONONBHBIMA CTEHAMH, C MOHO-
JMTHBIMM HJIH COOPHBIMM MEPEKPHITHAMH, paGoTaloimm-
MM HOpH pacTDKeHHH H CKAaTHH KaK OJHO ceueHue
(cM. uepr. 1, 6, 2), OpHU 3TOM 3[jaHHEe PACCUMTHIBAETCS
KaK IHpOCTpaHCTBeHHasA cucTeMa (KopoGuarslii Gpyc) ;

II Tin — 3pasmA ¢ gacToff MOMEpPeYHOH pa3spe3Koi
TepeKpuiTHii — cGopHble mTHE (CcM. weprT. 1, 6, 2),
KOTOpas HCKIIoYaeT COBMECTHYIO paGoTy HpOAOABHBIX
CTeH ApYT C NpyroM; NpH 3TOM PacueTHas CXema 3/1a-
HMA pacmajiaeTcsi Ha OTHCNBHEIC IDIOCKHE CHCTEMEL,
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BKJIIOYAIONIME 3JIEMEHTHI IPONONBHEIX CTEH M YYacTKH
NepeKphITHi, BOBJIEKAaCMBIX LPH DacTsDKCHHH B COB-
MecCTHYI0 paboTy cO CTeHamH, CM. depT. 1, @ (3auITps-
XOBaHo) .

24, PacueT KxaMeHHbIX 3/IaHHH KaK pamMHBIX WIH CTO-
€UHO-CBA3EBBIX CUcTeM (CM. YepT. 6, 6, 8) BHIIONHAET-
CsA METOZOM Cul unu Oedopmammii, YT0 NPHBOJAT K
PeLIECHHI0 CHCTEM QIreOpaMdecKHUX ypaBHEHHH ¢ Gonb-
MM YHCIIOM HeM3BecTHbIX. PellleHHe TakuX CHCTEM
OKa3bIBaeTCA BO3MOXXHBIM TOJIBKO C HPHMCHEHHEM
IBM.

a

RIS E

Ocy cummempuu
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’ 1
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m ] ,’ -
t II ,I | &
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8 R4t
090000 ]
ol

{FFETTT T

Yepr. 6. Pacsernble CXeMBl KaMEHHBIX 3AaHmil
@ — KaK KB2a3HH30TPONHEIX INACTHHOK; 6, 8 — KaK CTepxHe-
BRIX cHCTeM (pam)

IIpn pelueHMH METOHOM CHI paM (1 pa3 CTaTHYECKH
HEONpeeIMMEIX) TeMIepaTypHble YCWIHA (MOMeEHTBE
M, npoponsusie N u monepeunsie § CHIBI) HAXOBATCH
M3 pellieHHA CHCTEMBI KAaHOHHYECKHX Y paBHEHWI :

{81'13‘1 topx, .. by xp Ay = 0}: @3)

rmei=1,2,3...,
KoadpuipenTs! Npn HEMIBECTHBIX §;; BHIMHCIAIOT-
CA ¢ y4eTOM HPOJONBHBIX H COABHIOBRIX (IS MacCHB-
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HBIX CTepXHeH THIA LPOCTeHKOB) Aedopmamdii mo
¢opmyne

Mk
f ds + 2:;‘
o

lﬂQQk
. 44
E{ D 44)

CoGomsie (TeMIepaTypHbic) WIeHH A ;, BHUHCIA-
1oTCA 10 GopMyTIe
’ 1l

Ay = Talt f Nyds. @)
()]

25.1Ipu pacyetre Ha AciicTBHe TeMIepaTypH 3[aBHH
C perynsapHO#l KOHCTPYKTHBHOH CXeMOH KaK KBa3H-
HM30TPONHOH IUIACTHHKHA € NPHBEACHHRIMH TeOMETpH-
9ECKHMH # (HINKO-MEXAHWIECKHMH XAPaKTepHCTHKA-
MH CyMMapHKie IPOMNONEHBIE YCHIMA B HApYXHBIX €,
BHYTpeHHHX [ CTeHaX M NEpeKpLITHAX p 3JaHuEi
I ama (cM. €epT. 1, 6) WA m-r0 CceveHHA 3TaxXa

BBIMHCJIAITCA HO opMyIiam:
a) B Hapy>HOH CTeHe
Neom =npmaeK Aty + AN, ; (46)
G6) Bo BHyTpeHHeii cTeHe npu Aty = Af,
Ky
Np‘ = ["m (afo+ ap Kp)Atp ZANm] Kf'l'—Kp
B) B NepeKPHITHHA 7
K,
Np,m =[nm (o Ks+ ap p)Atp —2AN,] —— Kf-l-K .
(48)

me AN, — JONONHHTENbHOE YCHWINE, BO3HHKAIOIMee
B CTeHAaX H NMepeKpPHITHAX NpPH HX B3am-
MOJIEHCTBUH (CHJIBI CIIBHT3) , BHIMHCIIACT-
ca no popmyne

(1—-np) Kr+Kp)K,

ANy, = %
arKs+ oy K.
x(a,A:,-—f—K;—}uA ) 49)
P

K, K K|, — cpeqpue NpOpONbHBIE KECTKOCTH pacter-
HOTO CeYeHHMA HApPYXXHO#l W BHYTpeHHe#R
CTeH M IICPEKPHITHA B MpeeNnax 3Taxa,
onpepensemsie o ¢popmyne (18);

K — 10 Xe, Bcero straxa, onpefenseMsie o

dopmyne (19);

@, ap 0, — Ko3(duupeHTH TeMIlepaTypHOro pac-
INHpCHHMs MATEpHaNa HApYXHLIX, BHYT-
PeHHHX CTeH H NEpeK pbITHIA;

V1A COCTAaBHBIX CeYCHMil, COCTOAIIMX H3 HECKONBKHX
MATepHANIOB (CM. 9epT. 2, ) C PaMIHKIMEA (PHIEKO-
MEXaHHIECKHEMH CBOHCTBaMH, HpHBeeHHbIH KO3ddH-
IHMEHT @, ; BRIMUCTIACTCA O GopMyIe

— (50)

Yed ="~

zK;

e o; K; — xo3pdumment reMmepaTrypHOro paciiy-
PEHHA H XKEeCTKOCTD i-TO CIIOA;



At,, Aty — pacueTHBle CpeAHHMe TeMIEpaTyphl Ha-
A7, pyXHBIX, BHYTpeHHUX CTeH H NepEeKphi-
THi, BRIUHCIAEMEIe 0 dopMynam (3)—

A, =— [shch,,H+

(o, H) ’]; 52)

®); ) B, = shy,Hcho, H+ ¢, H; (53)
n,, — Ko3($HIMEHT, yYHTHIBAIOMMIA BIHAHAE
3a7eia CYeH B OCHOBaHHMe,
IIA TOYKH M C OTHOCHTEILHBIMA KOOpPNHMHATAMH _1tv . .
§£=x/Lu {=y[Ho (cM. uepr. 6, a) n, ompenenserca ‘=15 (hopHehg, Ht o, H); G9
no ¢popmynam (51) —(57) wm no tabn. 4 mua 3apay-
soro orHourenws L/Hy ! D (l 1+v Vo
+1 =— {1+ e ) 55
% _2 s ()™ cogx | " Ty & n 9
m GEAt =1 2n-1 z 34+ 2
n Zn = 2 + 2v Vz Shz ‘pn H+
1-v 2(1—
x [(4y + 2D,) cho,y + (By +2C,) * a-
+£!2’L2_ (¥ H)" (56)
x shy,y +¢pY (Cychy,y + Dpshypy);  (51) 20-») 77
TaGnuna 4
KO3OOHLMEHTH 7, [UIA TOYEK C OTHOCHTEJIbHHIMH KOOPAHHATAMM
£=x/L ¥ {=y/H NNACTHH C PA3IMYHNIM OTHOMEHWEM CTOPOH L/H
L = x t=y/H
H L 0 0,1 02 04 0,6 038 1,0
0 0,903 0,685 0,468 0,182 0,047 ~0,030 -0,124
0,1 0,902 0,673 0,451 0,172 0,044 -0,029 -0,119
0,2 0,898 0,632 0,399 0,144 0,036 -0,025 -0,101
1 0,3 0,886 0,540 0,301 0,101 0,025 -0,018 -0,074
0,4 0,845 0,339 0,159 0,051 0,012 -0,010 -0,039
0,5 0 0 ) ) (] 0 0
0 0,888 0,796 0,675 0,457 0,282 0,148 0,047
0,1 0,887 0,790 0,664 0,442 0,269 0,139 0,039
0,2 0,885 0,769 0,625 0,391 0,229 0,113 0,020
2 03 0,876 0,716 0,535 0,297 0,164 0,077 0,001
04 0,840 0,558 0,336 0,156 0,083 0,038 -0,006
05 0 0 0 0 0 0 0
0 0,904 0,853 0,777 0,632 0,511 0,422 0,372
0,1 0,902 0,849 0,768 0,617 0,492 0,400 0,344
3 0,2 0,896 0,833 0,738 0,567 0,433 0,334 0,267
0,3 0,882 0,793 0,666 0,461 0,326 0,234 0,159
04 0,843 0,672 0,475 0,265 0,172 0,116 0,062
0,5 0 0 0 0 0 0 0
0 0,925 0,900 0,852 0,760 0,686 0,634 0,611
0,1 0,921 0,894 0,843 0,744 0,663 0,606 0,578
. 0,2 0,910 0,876 0,814 0,692 0,593 0,519 0,475
0,3 0,891 0,839 0,749 0,585 0,463 0,375 0,308
04 0,846 0,736 0,576 0,364 0,255 0,189 0,125
0,5 0 0 0 0 0 0 0
0 0,953 0,955 0,941 0,906 0,879 0,861 0,854
0,1 0,948 0,948 0,931 0,890 0,857 0,836 0,827
6 0,2 0,933 0927 0,900 0,839 0,788 0,752 0,735
03 0,905 0,887 0,839 0,736 0,649 0,584 0,542
04 0,850 0,798 0,696 0,513 0,393 0,312 0,241
05 0 0 0 (] 0 0 0
0 0,968 0,982 0,987 0,986 0,983 0,980 0,979
0,1 0965 0,979 0,983 0,980 0974 0,970 0,969
10 0.2 0,954 0,966 0,965 0,952 0,938 0,929 0,926
03 0,927 0,930 0,917 0,877 0,840 0,813 0,802
0,4 0,858 0,845 0,801 0,688 0,588 0,513 0,460
05 0 0 0 0 0 0 0
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2n -1
2!
rae v — ko3¢ rmuent IMyaccona;
L = 2], H — pymana | BHICOTA 3/1aHAs.

26. Ona spanuii II Tana (cM. uepr. 1, 6, 2) cymmap-
HOoe IpOJONIbHOe YCHIIAE B M-M CeYeHHH HapyXHOHR
€ 4 BHYTpeHHeil f CTeHBI BEIHCIAITCA 1o dopMyIte

Netf)m =1m @) Kegp) By + @Ky ALy). (58)

Op =

n, (1))

27.Yewms Ny 1y ¥ Ny, pACHPENIENAIOTCE MEXTY
OT/IeNBHBIMM IEMEHTAMH COCTABHOTO CEYCHHS CTeH
WIH IepeKphHITHH NpPONOPHHOHATBHO HX MPOXOIBHOR
xecrkocTd. Hanmpumep, mns ceveHMsA Ha vepr. 2, 6
YCWmMA B HOsAcCe KNMARKHA kK M MepeMBIYKe 7 COOTBETCT-
BEeHHO paBHBEI (HHOEKC /M ONYIUCH) :

= Kk = Kr
M=l v N T )

28.Ycwma B WMTaX NepeKphITHA JIOMKuH, Gajn-
KOHOB H T. IH., pacueTHble TEMIEpaTypsl KOTOPBIX
Aty OTIHYATCA OT TeMIeparyps TIepeK phITHi
BHYTDH NOMeIeHHi AL, BHITHCIAIOTCA 1O dopmyne

Np

K
b =Np 2% b +n,a K, (AL, , —AL,), (60)
4
rae Kp, ;, — IIpONIONbHAA XKECTKOCTh IUTHT MEpeK PLITHI
JIOMKMH H T. I

BIIMAAHHE OTBEPCTHA M NTPAB

29. TemmepaTypHble YCHIHA B CTeHaX M NEPEKPHITH-
X B MeCTax ocnatiIeHHA MX OTBEPCTHAMH, IITpabami,
mBaMH (YepT. 7) ompenenAloTCs U3 YCIOBMA paBHO-
BeCHsA CHJI H MOMEHTOB HO HeocnaGneHHomy I-I u
ocnaGiieHHOMY 2—2 CeueHHAM.

B MOHOJIMTHEIX HEPeKPHITHAX C 3aMKHYTBIM OTBepC-
™MeM (CM. uepT. 7, @) NpONONbHBEIE YCHNMA CIpaBa
Np, ¥ cneBa N,; 0T OTBEpCIHA ONpENENANICK IO
dopmynam:

Npy =
(O]
By - b,
Nox =1 3y 5o

rae Np — cymmapHOe NpONONLHOE YCHIHE B nepe-
KPHITHH 110 HeOCI1a0IeHHOMY CedeHHI0 o
dopmyne (48);
by, b, — uMpHHA NMEepeKpHITHA CHpaBa H CJIEBA OT
OTBEPCTHA;
B, — mMpHHA NEPeKPLITHA B CBETY;
by — umMpuHa OTBEpCTHA.

Tpononsusie ycums Ngy u Ny, B xnagxe, ocmb-
JICHHOH OTBEPCTHAMM, MBIMOBEHTHIANMOHHBIMH KaHa-
7aMH H 1. 1. (cM. uepT. 7, 8) onpeaersorcs o bopMy-
ne (61) 3amenoit Np, Bo, bo, by u b, Ha N, d, do, d;
H d; . B

IIpu ocnaGnennn xiapxy wrpaGoit (cM. wepr. 7, 6)
HANpsDKeHHe B KIAZKE MO OCNAaGIeHHOMY CeueHHIo of
onpepenserca no Gopmyie
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YV R
Ok NC(AI * W, ), (62)
rae N, — npoRo/sHOe YCHIIRE B CTEeHe, Onpeaesnae-
moe o hopMmynam (46), (47);
€ — IKCHeHTpHcHTeT CHIBI N ;
A,, Wy — pacuetHas Iomaab ¥ MOMEHT COIPOTHB-
JIEHHA OCJIAGIICHHOrO CeUeH A,

rrrrrrrr]
e,

dy _lda

”ﬁ,m-'

Yepr. 7. K paciery mpofonbHBIX YCHAHE B CTeHAX H HEpeKphi-

THAX B MeCTax ocaalr HAA OTBCPCTEAME, WITPAGaMK X MIBAMEA

@ — TepeKpEITHE C OTBEPCTHEM; O — KIIAKa CTeHLI C OTBEpC-
THEM; 8 — TO Xe, O IITpaboil; 2 — NecCTHHYHAA KIIeTKA

30.Ycwmsa N () B NPONONBHBIX CTEHAX JICCTHHY-
HBIX KieToK (uepT. 7, 0) NpH ONMPAHAH HEPeKpPHITHH
Ha NONepedHbIe CTeHH! OMpEReNsIoTCA Io GOpMyNnam:
a) OpR cOOPHOM NEpeKpHITHA

L n
NeBy=N.+ B Z Np,ixi; (63)
e p
6) TpH MOHOJIHTHOM NePEKPHITHH
b
Nc(B)=Nc+(Ip_2ea (64)
e be — pacueTHas [UIMHA NECTHHYHOH IIJIETKH;

qp=Np/Bo — pacnpeqenieHHOe TIOTOHHOE TEMIIEPATYp-
Hoe ycwme (IO HeocnaGIeHHOMY ceve-
HHIO NepeKphITHA, YepT. 7, a, TAe By —
HIMPHHA NIEPeKPHITAA) .

PACYET KJAZIKH H Y3JI0B CONPSDKEHHA
MO MPOYHOCTH U PACKPHITHIO TPEIHH

Hanpsokenss B KiagKe

31. MakCHMaJIbHBle DPaCIATHBAOIHE HalPOKECHAA
B MOHOJMTHOHM KJafike Ge3 TpemmH NpPH OJHOBPEMEH-
HOM [IeACTBHH NPOMONBHOH CHibl IV M mepemafa TeM-
meparypsl 0o TommuHe A (HapyXHble CTEHBI OTAILM-



paeMbIX 3[aHHI) paBHBI cymme aGCOMIOTHBIX 3Have-
Huii (Ge3 yuera 3Haka) COOTBEICTBYIOLIMX Hanps-
JKeHwuit:

Ok, max = OkN + Og » (65)

rae OkN, — HallpsDKeHMA, BO3HHMKAIOIIHEe B KJaakKe
Ore TPpH HeficTBAM cuibl N H nepenaga A4,
PaBHbIE COOTBETCTBEHHO:

OrN =Nk/Ak; Oko =Mk0/wk' (66)

32, MakcuMasnbHble pAacTATHBAIONIHE HaNpKEHHA
B IoACeé MOHONMTHOH KnagkH Ge3 apMHpOBaHHBIX
BKIMOYeHH#t (cM. uepT. 2, 4) npu peiicrBuM Ny R
A0 paBusl:

Nk O Al Ek
Ok, max = A + 3 H

TO e, M0 KOHIAM mnepeMblueK H Ganmok, 3ajenad-
HBIX B KNaAKY H HarpyXeHHHIX CHIaMH N, pjm_1 H
Ny, m (epr. 8, a) npu mmpuse mpocreHkoB Gonee
40 cm:

©67)

a) y
J
1’ .Tz';'
Nr.m-y
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Yepr. 8. Hanpsixenno-nedopMHpOBaHBOE COCTOANEE TPOCTEHKA

B MECTaxX 33/IeIKH B HETO 3JIEMEHTOB
@ — XKeNe300eTORHBIX UK CTANBHBIX; 6 — apMOKHPIHYHEIX

o - 1,07 Nr,m + Nr,m-—l +
k,max dg am b1 +bm —am
oy AG Ey oy dy B,'y
A ( ayd, By )’ (©8)

rae dg, dy — TONOMHA CTeHBI W IUMPHHA II€PEMBIY-
KH;

By, By y — v3rubHas  KeCTKOCTh  MOHOIMTHOR

©  kyagku Ge3a TpemmHBI M XKene306eToH-

HOH mNepeMblukK¥ ¢ TpemMHaMH oOlpe-

pensorca mo dopmymam (21) u (29);

TO XKe, IO KOHIAM 3pMaTyPHBIX CTEpXKHeH, 3aJieNaH-

HBIX B KJIaAKy NMPOCTEHKOB mmpuHoil Gonee 40 cM Ha
Boicoty 2k (ueprt.8,6):

[} = _2__ —-——-—NSk'm +
komax = g | 2h +3,14bp _y
N, _ a, AG E;
+ sk,m—1 +—X k s (69)
2h+3,14 (b1 +byy —am) 2

nNpu HIMpHHE NpPOCTEHKOB MeHee 3 M B dopmynax
(61) u (62) moxuo MpHHATL Ny, ~Nyp, 3 (McKImOUAs
JIECTHHYHBIE KIIETKH) .

Hanpsokenns B apMatype

33. Hanpsokenna B KpaiHHX (NEPBBIX) CTepXHAX
PacTAHYTOR apMaTyph! KJIAAKH C TPELUMHAMM NIPH Ha-
JIMUMH Tiepenafa Temmnepatypsl Ho TonumHe A6 onpe-
gendnrcd no GopMyam:

a) IPH OTCYTCTBHH NPOrHGOB CTeH BHYTph (3MaHHA
C KECTKHMH NEPEKPHITHAMH, 33aeJIAHHBIMH B CTCHBI,
uepT. 1,6 HT. 1)

05y = Aﬂ +0,60; AGE; ; (70)
)

6) npu mporubax creH BHYIpPh (HEXeCTKMe Hepe-
KPBITHA WIH €CJIM IePeKphITHA He 3a/leJIaHbl B CTEHDI,
gept. 1, 6, WM HMeeTCA TOYEUHOEe ONMMpAHME B MECTaX
3afienkH 6anox, MporoHoB M T. I1.)

N
Os;1 = ;l:+ ak(b) AGE, (71)

&
2600+ 1,7 °

rae = lfly; § = Bgk/Bsy;

Qe (b) — KO03QPHIHEHT TeMIepaTypHOro pacumpe-
HuA KaakH (k) wm Xene3oberoHHBIX Te-
pembruex (b);

Iy — pacueTHasa [JMHAa aHKEPOBKH apMaTyphl B
KJIaJKy B MecTax 00pa3oBaHusA TpeluH
NPHHUMAETCA DaBHOH PAaCCTOSHHIO MEXAY
nonepeyHbIMH CTepXHAMH (uepr. 9), Ho
He GoJee TOMIMHBI CTEHD!;

ly —pmma npornGaeMoro ywacTKka MOHONMT-
HOK KJAJIK# MeXAy TpeumHamu, obpa3yio-
UWEMHCA B MECTaX ONMPaHuA CTeH Ha MO-
nepeyHble CTEHBI, pambl, OaNKH NepeKphl-
THi, 3aJieJIaHHbIE B CTEHBI, a TaIOKe IO KOH-
11aM KeJ1e300€TOHHBIX M CTAJIbHBIX BKIIOYE-
HMil B KaOKy (HepeMBIMKH, IUMTHI JIepe-
KpBiTHEX ¥ T. I.) ; V1A CIVIOIIHBIX CTeH Ge3
apMHpOBaHHs BKTioueHui /y, = 3d;
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By ~ marubHas keCTKOCTs apPMHPOBAHHOH Kiaf-
KM B CeYeHHH ¢ TPEINMHOH, onpepnernsercs
no gopmyne (29);

Bsx — TO %Ke, MOHOJIMTHOMH KITa[IKH, OIpeHeNaercs
1o dopmyne (24).

34. PacueTHan AjiMHA 320CNIKH (QHKEPOBKH) B Kiaj-
Ky C TpenmHaMH CTep>kHell apMmatyphi /, mpu opgHOCTO-
POHHEM PpacTsDKEHMH CHIOH (CM. uepT. 9, @) HomkEa
6BITH He MeHee:

le =32N/Ryy dy . (72)

2
1'
|
|
|
L

d)

1s I

/' -
/14 \
Nt JF — \A,\
\\v' 6.04'/

|am-7| |a,,.|
loms |
J_om-r ém |

)
|

Yepr. 9. PaGora apmupoBaHHO#l KXnagku npuM oGpa3oBIHHM
TPCUHH B MECTaX 33/1CJIKH APMHPOBAHHBIX 3/1IEMEHTOB
a — OpH OOHOCTOPOHHeHl 3alienKe; 6 — NpH ABYXCTOpoHHel
3afenkKe

PackprrTde Tpemmn

35.PacxpriTHe TEeMNEPaTypPHO-YCaJOYHbIX TPENMH B
KOHCIPYKLMAX H3 apMHPOBaHHOH H HEapMHPOBaHHOH
KNafiKi B IEPHOA, SKCIDIyaTauMH He MOOJDKHO HpeBHI-
[aTe pa3MepoB, NpHBe[eHHLIX B T1abn. 1. Packprirue
TpeIMH NpK ycaaKe 8, BhIUCIAeTCH No Gopmyne

b= aly te, (73)

e t, onpeaenaeTca no Tabn. 3.
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36. Ilpn packpuiTHH TpenmH Oo/bIIe yKasaHHOIO B
1abn. 1 KkymamKy cnemyer apMupoBarh mo pacuery. Iio-
manb ceveHuA MPORONbHOM apMAaTyphl OpeResaercs 1o
dopmynam (70) u (71), npunumas 03y = Ry.

37.PacKpHITHE TpemHH B HEAPMHUPOBAHHOH KJafike
CTeH CHapy>XXH NPH ONHOBPEMEHHOM JICCTRUN TeMIIepa-
Typ At B Af (HapyXHEC CTEHH! OTaNMBAEMBIX 3[1a-
HHH) onpepensercs no Gopmymam:

a) 6e3 apMHPOBAHHLIX BKITOYCHHH

8= (A:+Ag—) ay I ~3ay dy (At +—A%-) , (74)
roe ly &3dg;

6) To Xe, NO KOHIAM IepembIveK W Ganox, 3aie-
JIAHHBIX B KIARKY (cM. uepr. 9),

5. = (At +L:.) [a,, (I,,, -I,)r req by ], (75)

rae b, — paccrosHEe MEXY OCAMHA HPOCTCHKOB HIH
CTeH, uepr. 8, a;
I, — pnuHa mepeMbruKH, Gankw, IDMTH M T. 0.;
Greq — DPRBEACHHENH K03 HIMERT Temmeparyp-
HOTO PAaCHIHpEHHMA COCTaBHOTO CEYeHHA,
4ept. 2, 6, BHIHCIAEeMSI 10 hopmyne (50).
38.Packprrre TpemMH B apMHPOBaHHOH KJafke
CTeH CHapyX® 8, NpH ONHOBPEMEHHOM JICHCTBHH TEM-
meparyp At H A@ onpenensaerca no ¢popMymam:
a) Ge3 apMMPOBAHHBIX BKITIOUEHHH

wd‘ Il’ 1’6‘"

Se E. 4, N+0,7a; A8, o+t
rae I; IpUHUMaeTCa PaBHBIM PacCTOAHMIO MEXHY foIe-
PEUHBIMH CTepXHAMM HPONOIBHOH apMaTyphl (CM.
uept. 9), Ho He GoJiee TONMUMHEI CTEHbI;

6) To e, IO KOHIAM HepeMbIieK WM Ganok, 3aaH-
KepeHHBIX B Kanky (cm. uepr.9),

Vsl
e = E—‘:4’—N+ 0,35 A9 [ak (1,,, - 1,)+

$ 418

(76)

1,6
+ @red Ir]‘l—61’?—i—l . an

39. PackphiTHe TPEIMH B KJIaike CTEH HEOTAILIMBa-
€MBIX 3[1aHHH M BHYTIPCHHUX CICH OTAIUIMBaEcMBIX 3[1a-
HEii onpemenserca mo ¢opmynam (74)—(77) npm
A8 =0.

HNpumep 1. Pacuer KOHCTPYKIMil AEBATHITAXKHOIO
KHPHAYHOTO XHIOTO AIOMa ¢ MONEepeYHbIMH HECYHHMH
CTeHaMM Ha TeMIIepaTy pHO-BIIKHOCTHbIE BO3/CHCTBHA.

Pacuer AeBATHITAXHOTO XHJIONO JOMA IPOHM3BOAMT-
CA Ha TEeMIepaTypHO-BJIAXKHOCTHBIC BO3JCHCTBHA A
NepHOAa IKCIITY aTalUH 3/JaHHA.

Paiion ctponTtenscraa — Mockpa.

KOHCTPYKLHH

3nanMe [eBATHITAXKHOE, KHPIMIHOE, C NONEPEHbIMHI
HECYIMMM CTEHaMH, C OTMpaHMEM Ha HHX IDIAT Hepe-
xpoithit (I Tuma) mmmod 1088 M, nmpuuoi 144 M,
BhICOTOH 28,6 M, BRICOTa 3TKa — 2,8 M (uepr. 10).

Hapyxnsie u BHyTpeHHuWe CTeHbl M3 IJIMHAHOIO
KUpnWya IIacTHYeCKOro mpeccoBaHusa Mapk: 100 Ha
pacTBOpe MapkH 50.
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ITepeMbruicn Haji HpOEMaMH HapyXHBIX CTeH cGop-
Hble JKemne3o6eToHHble pa3smepoM 4x12x14 cM u3 Ge-
TOHa Kiacca B15.

Ilepexpertua u3 COOPHBIX JKeJIE30GETOHHBIX IUIMT
umprHoi 0,8 u 1,2 M ¢ KpyIJIBIMH ITyCTOTaMH U3 Ge-
TOHa Ki1acca B1S5,3ates1annbie B KJ1aAKYy CTEH.

PACYETHBIE XAPAKTEPUCTHKH MATEPHATIOB
CTEH Y IEPEKPHITHI

Knagxa creH u3 mmHAHOro Kupmuya mapku 100
Ha pacTBopax Mapku 50: pacueTHOe CONpPOTHBIIEHHE
ckamo R =15 MIla, pacTseHuio 1O IepeBA3aH-
HoMy ceuenmio R, = 0,18 MIla, BpeMeHHOE CONMpOTUB-

JICHHE CXKaTHIO

R, =3 MIla, pacraxenmo — R,, =

=2,2S R,=0,4 Mlla, monyns AedopManmii KIIaiKu
Ep =0,5E, = 0,5 - 3000 = 1500 MIla, rpe E; = aR,, =
= 1000 - 3 = 3000 MIIa; KO3 pHIHEHT remneparypxo-
ro pacumpennsa a = 0,5 - 1075 (1/°C).
CGopHsie xceneaoﬁerox-mme NepeMbIYKH Hapy KHBIX
E, =20000 MIla; A,=

creH: OeroH Kmacca BI1S;

=4.1,13=4,52
=10"° (1/°C).
C6GopHbie xenesoﬁerounme INHATHl HEePEKPBITHI :
GetoH kiacca B1S;
(A-D); n=10; 2 10'5(1/ C) apmlposal-me Af:
mura P1 nnomamﬂos 6cm?; P2 —4cm?; P3=2cm’:
P4 = 2,6 cM®.

=20000 Mna,

n'=EJE, = 10,5;

PACYETHBIE TEMITIEPATYPBI

a-_‘

s=2-10° MIIa

PacyeTHblc 3HAUYEHMsA NPHBENCHHBIX CPEOHMX TemIie-
patyp At, A0 U ycamxw ¢, Ijis nepHONa SKCILTyaTalyy

3aHNA NpHHAMAEIOTCA .

91 HADYXKHBIX CTeH — At, =-17°C; A6, =50°C;
t,=0°C;

AnA  BHYTpeHHMX WepeKphuit Af, = —23 °C;
80, =0°C; t,=—18°C;

T0 XKe, nomxma At,b=—42 °C; A0p=0°C;
t,=—18°C.

KECTKOCTHBIE XAPAKTEPHCTHKH
CTEH H TNEPEKPHITHH
IIPH OTCYTCTBHH B KJIAJIKE TPEWMH

3paHne MMeeT perynsfpHyl0 KOHCTPYKTHBHYIO CXe-
My. B cBA3M C 3THM [OCTaTOMHO PaccMOTpETh JKECT-
KOCTHbIE XapaKTepUCTHKHM OfHOW (CpemHeil) CeKIMH
wuHoi L[4 = 272 m.

Hapyxmzie crens

1. Cpennsas mpononbHas XecTKoCTh creHbl K, mia
1-8-ro staxeit onmpepenserca mo gopmyne (18), rae
§.¢; — cymmapupii K03bGHIHMEHT NOATIHBOCTA CTEHbI
i

HA [jHHe CEKIMM; C; — KOIQQUIMEHT NOJATIMBOCTH
i-To yuacTka BEIYHCIIAETCS o dpopmynte (17).

Jna onpeneneHus Ko3ddumuenTa f; ¢; CTeHa II0 [IjIH-
1

He ceKnuH pasbuBaercA Ha 7 NOBTOPAIOIMXCA y4acT-
koB (wepr. 11) ool =ly =1 =54cem; I, =
= 240 cm; I3 = 160 cM; lg = 141 cm; I = 99 oM.
Yicino y9acTKOB 7; Ha AJIMHE CEKIMH paBHoO: 1, = 14;
N, =<n4g=nsg=Ng=n3=2; n3=35.

PacuetHast BHICOTa KJIAIKH M KXOro Yyuacrka
onpefiensercs NOCTpOeHHEM 30H BIMSIHHA HPOAONbHBIX
CWJ1 B COOTBEICIBHM C yKa3saHMAMHM H. 12. PacuerHnle
3HAUEHUA /1 KAXKIOTO YUaCTKa paBHbI (CM. 9epT.):

1,=5 1,=20 1,254 L,=5  1,=160  L=54 L5 175 1.2 %1 1LZ7=99 ]!1=5’1¢
f ! 1___ i 1 > _
NI N ZegnNl S T
B aI ” ~ / F—./}\\ E-lr / g V
. - o / g
© , s HER A
® | 8 « @2
A —1 =
1 PR I~ Y1 155
\ - -1 'fd 7‘4
AR _;IT-I/ ' + '47—17 '
Le TS
. 7 ~ Ly LA
THT AT B TpNE T
&r
e = ez sy g _

140

72 72

%%

%,/—.V///dz—

Yepr. 11. K paciery nmpoobHO# xECTKOCTH MeXOKOHHOrO 1H0fCa HapyxHO# CTeHbI



hy =202 cm; hy =h; =h; =110 cM; h; = 184 cm;
hs =96 cM; hg = 60 cM.

CyMmapHbiii K03 QUIMEHT NOAATIMBOCTH XC; BH-
uHCsAeTcA ¢ Mcnonb3oBanmeMm dopmyn (15) u (17),
npunuMan dy =55 cm; Ej =1500MIa; 4,=4,52 cM’;
E; =2.10° Mlla; ¥, =0,7:

%c-=2n-c-=2 nily =

Ekhkdk +E3As/¢'s -
- 14-54-1072 .
15-10°.202-55-107*
(2-240+5-160+2-99)102 R
(1,5-10° - 110 -55 +2-10'* . 4,52/0,7)10*

2.54.1072 . 2.54.1072
1,5-10°-184-55-10"% 1,5-10°.96-55-107

2-141-1072 _
(1,5 -10°-60-55+2-10''.452/0,7)107*

+

= . ]0'B M
252 Ma-m® .

2.Tlo ¢opmyne (18) cpemHas NMpORONBHAA XKECT-
KOCTb CTEHEI

o= —2020 107610 ma-m?.
2,529 -10°°
Iepexprrrus

1.Cpemmsasi npopoypHasd >ECTKOCTh IepEKpLITHIH
n
K, onpepmenserca mo d¢opmyne (18), rme {‘.c,-~

CyMMapHblii K03 )HIHEHT NOJATIHBOCTH Ha IHHE
CeKIMH, paBHbI

S 5
Ze;=Zc, i+ Zeg = (1,082+0,028)10 =

=1, . 0'8 M ’
1,111 -1 T

e f::cp‘, — cymMMapHpIi K03 bHIMeHT NOJATINBOC-
TH IUIMT HEPEeKpHITHI BBIMMCIAETCA C
ucnons3oBaiMeM ¢opmyn (14) n (17),
npUHMMAass B HUX IS IUIMT [UIMHOMR
1=590 cM A; =652 cM*; A momr
mmHO#M 1 = 240 cm, 4 = 18,6 cM?;

Se .= mibk
N
O EsAs,iN’s
4.590-10"? 240 -1072

= + =
2-10'1.65,2-107%/0,7 210! - 18,6/0,7

- .10 M,
1,082-10° M

F
?ck,i ~ CYMMAapHbIA Ko3¢}UUMEHT HOXATIHBOC-
TH KJIAJIKH NoNepeuHsIxX cTeH (YepT. 12)

BacIAercas mo ¢opmynam (17) u
(11), xoropsie mociie npeoGpa3oBaHusA
HMeIoT BHJ:
oo B2
Ephid,
TRedp =B, — pacieTHaA IHPHHA NEPEKPLITUA 32 BbIve-
TOM IPOEMOB H OTBEPCTHii B CTEHE;
hy — pacueTHan BHCOTa KIIa/IKH CTeHbl, BOBJIe-
Kaemad B COBMecTHYI0 paboTy c mepe-
KPHITHAMH, ONPEREAeTCA NOCTPOCHHEM
(cm. wepr. 12).
Honaras B popmysie pacueTa NONEPedHBIX CTEH:
noocamM 8.9: nm;=2; dp =38 cm; a=10cm;
hy =20 cm; d, = 14 cm;
6,11:m;=1; dy =5Pl cMm; a= 15 cm;
hy=20cm; d, =13 cm;
» 0 110:n;=2; dp = &cu; a=12cm;
hy =40 cm; dp =10,5 c™m,

” ”»

TONYIHM:
s, 2(38-2-10)10"
T = "
r ™" 1,5-10°-20-1300-10
(51-2-15)10"2
1,5-10° -20-1320-107*

-2
2(64—2-12)10 ~0028-10°° —M_.
1,5-10°-40-1050-10~* . Ia-m?

+

3
\

R

(2]

@

Yepr. 12. K paciery KnaJKn nonepedHbiX CTeH B MeCTax 3afie/IK1
IUTHT HePEeKPHITHE

2.Ho ¢opmyne (18) cpepHsaa NMPOOONBHAA XKeCT-
KOCTb IepeK PhITHI{

27,20

=27 _=245.10° [la-M>.
P 1,11-10°° d

3.Ilo ¢dopmyne (19) cpegHAs NpOHOJIbHAA XKeECT-
KOCTb CeYeHHA 3Taxa

K= (10,76 - 2+ 24,5) 10® = 46,02 - 10® Tla-m?.
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TEMIIEPATYPHLIE YCHIIHA, HANPSOKEHAA
H PACKPHTHE TPEHIHH
B KIJIANKE CTEH H IDEPEKPHITHH

3panne ¢ peryyApHOi KOHCTPYKTHBHOM CX€MOMH.

B cOOTBEeTCTBMH C YKasaHMaMH f. 22 Hy = 274+
+2,1=29,5m; L/H, = 108,8/29,5 = 3,68 ~3,5.

OTHOCHTENIbHAA BLICOTA MHOJIOXKEHWSA MEPEKpPHITHA
Haf MOJIOM HOMBaJda paBHA: MEpeKphITHE Han NOA-
Baniom yo/H ¢ =2,1/29,5=0,07; nepexpsirse Hay mep-
BBIM 3TaX0oM Yo/Ho = 4,9/29,1 = 0,19; Hapg BTOpEIM —
7,7/29,5 = 0,27 (cm. wepr. 10) u T. A.

B xauecTBe IpEMepa ONpeNeNiAeM YCHITHA, Halpske-
HMA ¥ PacKpLITHE TPEINHH B KJIaKe HApY>KHbIX H BHY-
TpeHHHX CTeH ¥ NepeKphITHi B ABYX HamGojee Hamps-
JKEHHBIX TOUKAX, PacHONOXEHHHIX B YPOBHE MepeKphl-
THA Haj HepBBIM staxoMm yi/Ho = 0,19; mia mepe-
KpHITHH B cepefuHe 3paHusA — X/L = 0; mia Hapyx-
HBIX cTeH — B Touke x/L =0,1 (ocnaGneHne creHsI
IIBEPHBIM IPOEMOM) .

CooTBercTBYIONME 3HaYCHHA KO3IG(HIHEHTOB N,,
UL 3THX TOYeK IO Ta611. 4 s L/Hy =3,5 u y,1/Ho =
= 0,19 coorBercTBeHHO paBHbl 0,82 1 0,81.

A mpyrHx TOYEK CTEH H IEpeKpLITHA pacyeT Bhl-
TOJIHAETCA aHAIOTHYHbIM 06pa3oM.

Hapyxnaa crena

Cymvxapﬂoe NpOAOJIbHOE YCHIIHE B KIIaiKe H Nepe-
MBIUKEe MEXOKOHHOTO HOsica CTeHsI B Touke X/L = 0,1
1o popmyne (46) npu n,,= 0,81:

K;=0; K,=10,76-10° la - m*;

K,=245-10°Ta-m*; K=46,02-10°Ma %

A, =—-17°C; A1, =-23 °C;
N,=081-0,5-10"°-10,76 - 10® (-17) +15,62=
= —-58,46 xH,
rae mo dpopmyne (49)
(1-0,81)10,76 - 10® - 24,5 - 10°®
X

AN, =
" 46,02 - 10°

x[O,S 10°S (<17) — 10° (—23)] =15,62 KH.

Ilo dopmyne (59) npopmomsHOe ycmyme B HOsice
xnanxs Np ©u nepembukE N, mpr  Kp=
= 9,07 - 10® Ma - M*; K, = 1,3 - 10® Mla - M* cooT1-
BETCTBEHHO PaBHEI:

9,07 - 10°
Ny =-5846—————=_4630kH ;
(9,07 +1,3)10®
13-10°
N, =-5846 =_-12,16xH .

(9,07 +1,3) 10°

Ilo dpopmyne (68) HampsDKkeHHMe B Kilafke IO KOH-
mam mepembruky npr N, = —12,16 xH; dy =d,=
= 55 cM; dp =60 cm; b, =65 c™m ; a, = 12 cm;
E; =1500 Mila; A9 = 50 °C (Ges yuera 3Haka
N,) pasno

142

1
O e = 12160(—l—+————)+
’ 55-107° 12 2 -65—12

05-10"%-50-1,5-10°
+ X
2
(1 . 1075 .55-1072 - 54,12 - 10° )
0,5-107%.55.1072 - 124,8 - 10°

x

=0,567 MITa > R,,, = 0,4 MITa,
roe 1o ¢popmyne (29)
B,,=54,12-10°Ha- " ;

no dopmyte (21)
_15-10°-60-55° -107®
12

By =124,8 -10° Ma - M%,
T. €. B KJIafike 06pa3yIoTCA TPCIHHEL.

4.Tlo dopmymne (75) packpbITHe TPEIMMH B KJIafKe
CHapyX# IO KOHIAM IepeMbNeK IpH [/, = 348 cM;
I,= 240 cM; @, = 0,56 - 1075 (1/°C) pasno (6e3
yuera 3Haka At)

50 _
5, =(17 + —é—)[o,s -107° (348 —240) +

+0,56-10° - 240] 107 =0,5 mu< [1od] ,
rae no opmyre (50)
(05-107°-9,07+10°° -13) - 10*

a —4
¢ ©.07+13) -10°
=0,56-10"% (1/°C).
PackpsiTHE  TpemMH  MeHBIHE  HOMYCTHMOTO.

ApmHpoBanHe KJ1aaKH He TpeGyerca.

IepexprTia NoMemeHHIt

IpononsHeie ycwyms B IUMMTaX HEPEeKPHITHA B MeC-
Te ONHpABHMA MX HA HONEPEeTHyIo CTeHy No ock 9 (x/L =
=0,1) onpenenserca no popmyie (48)

Np =0,81-10"%. 24,5 -10° (-23) -2-1562 =
= 478,36 xH,

rae no gopmymne (49) AN, = 15,62 xH.
MakcuManbHOe pacTATMBAlONiee HANpsDKEHHE B

KJIafike MO KOHHAaM IUIMT IEpeKpBITHil,3a[eJIaHHbIX B

crery,no ¢opmyne (68) npu dy =B, =13 M. A6 =0;

by =19 om; a,, = 10 cM paBHO

1,07(—478360) [ 1 1
max = —+ +0=
13-1072 10 2.19- 10
=-0,535MIIa>0,4 MIla.
B xnapxe onop o6pa3yiorca TpEIAHEIL.

MaxcEMabHOe PacKphiTHE TPENHH Ha ONOpax IO
dopmyne (75) npu Z,, = 615 cm; ! = 590 cM pasHO



8, = (~23+0) [0,5 - 1075 (615—590) + 107 - 590]=
= -1,38mm<— [05+10°° -590-18 <15 mm],

9TO YHOBJIETBOpsAET TpeGoBamAam Tabu. 1.
ApmupoBanne KIJIafiKH He Tpebyerca.

MNepexprrras momxwmii.
HeapMupoBaHHAS KNafika ONOp

1. CyMMapHOe ycHiHe B IDIHTaX NEePeKpPHITHA B cepe-
muane spamun (x/L =0, ock 11) 1o dopmyne (48); n;m
n,, =0,82; At =_—23°C; =245-10% Ia

N,=082-10"° -24,5-10° (—23) —-2-1480=
=—482,24 kH,

me no dpopmyne (49) AN,, = 14,80 xH.

chmnnmmraxnommnNP mpr Aty =
= — 42 °C, umprme B, , =2M; K, ; =3,7- -10* TIa- M2
BBRMHMCIIAIOTCA IO q)opmyne (60):

Kp.p
Np.o =Np X, +nmapKy p [ty - Atp] =

3,7-108
=_ 482 240 ——————+0,82-10° . 3,7-10% (-19) =
24,5. 108

= — 130,20 xH.

3. MakcHManBHEIE DPAaCTATHBAIONIHE HANPSDKCHUA B
KNajiKe onop IWIHT JIO[KMH Ha cTeHy no ocH JJ BeIumc-
JIAOTCA 1O qmpuyne (68) npu b, = 25,5 c™; apy =
= 15cMm; A0 =
- 1,07 (—130200) ( + 1\ +0=

2.1072 15 51 —15’

Ok, max =

= 0,645 MIla> R, = 0,4 MIIa.

B xnanxe 06pasyioTcs TPEILMHLI.

4. MakcuMalIFHOe PAacKpHITHE TpelMH Ha OmOpax
no dopmyne (75) nmpm I, = 615 cM; I= 590 cm;
Aty ,=-42°C

8, = (—42+0) [0,5-10°% (615 -590) + 10°® - 590]=
=2,53 M > [1,5mm],

YTO He yIOBJIeTBOpsieT TpeGoBanuam Tabm. 1.
Knanxy onop ciegyer apMHpOBarh.

APMHPOBAHHASA KIIAZIKA OIIOP

TpeGyemoe  KONMYECTBO  apMaTypel  Kiacca
A-II(R; = 360 MIa) gns apMHUpOBaHHA KIIaKH OLOp
NIepeKpHITHIl ONpefeNIACTCA METONOM NOCIeOBATENb-
HOro NpHOInDKeHHs.

Ilepaoe npubnauxcenue
A =Np /Ry =130200/360 - 10° = 3,6 - 107m =

=3,6cm>

KoaddumenTs! ynpyroi NOJATIMBOCTE KIIaKH Jie-
BbIi 1 mpasoii onop no dpopmynam (14), (17):

v _07 [(25-15) +(32-12)]110"% _
20-10'°.3,6-107%

=0,29-10"% M/(Ma-m?);

TO Xe, T Nepexkpuimuit ! = 590cm; A, =2.4=
= 8 cm?: :

. 07-590-10-2
= 2 =2,58- -8 a2
? = 20.101°.3.10% _ »8 107" M/ (Ta-m’),

Io popmye (18)
'’ 615-1072
. (0,29 +2,58) - 10~%
Ho ¢opmyme (60)
.3
N} = —482 240———-——23 : :gs
X 10% (—19) = —75,12 xH.
Bropoe npubnuxenue
F'= —75120/360 - 10° = 2,09 cM?;
n _0,725—15)+(32—12)10"2
20-10*°.2,09.10"*
" _ 6151072
k(0,5 +2,58)10™°
2.108
24,5 . 10°
X 108 (—19) = —70,53 xH,

9TO GNH3KO HPEABIAYIEMY PE3YITIBTATY.

Ilo dopmyne (76) MaxcuManbHOE PAacKpHITHE Tpe-
IIMH B apMHpPOBaHHO#H Kiagke 1o ocu /I npu A6 = 0:
0,7(51—2-15)1072 y
20-10'°.2,09-10"%

X1073m= 0,25 mm < [ 0,3 MmM],
9T0 YOOBJCTBOpsAET TpeGoBaHuAM Tabi. 1.

=2,13-10° Ha-m>.

+0,82-107% . 2,13 X

0,5 - 1078 M/(I[a M)

=2.10° Ma . m?;

Ny = —482 240 +082-107° -2 X

5. =

e

(~70530) = 0,25 X

HAPYKHBIE CTEHBI JIECTHHYHBIX KIIETOK

PacueTHas cxema CTeH H HepeKpHITHI cpefHeH JiecT-
HWYHOH KIJIETKH MeXOy ocAaMM 8 ¥ 9 mokasaHa Ha
gepr. 13.

Pacuernrie yCHIHA B HapyXHON CTEHE H IIEPEKPLITHH
nepBoro staxa B Touke X/ L = 0,1 (cM. Bbmue) :

N, = —58,46 kH; N, = —478,36 xH.

Pacuernoe ycwme B opHoii wmTe mpuuoi 1,2 M
OpH PacueTHOH WMpHHE Nepexpsituia B, = 13 M paBHO

— 12 _
Np,i = —478,36 B —44,16 xH.
Io dopmyne (63) pacuernoe ycwiHe B HapyXHOH
CTeHe JIECTHHYHOMH KJIETKH PaBHO

44,16
520
= —143,38 xH,

Nep) = —58,46 — (70 + 90+ 310 + 430) =
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HE

B neg)em'me
L ,07 - 10° Ia - M?

B TOM UHCJIe B IOACe KHapkH N

Nyp) 1o opmyne (59) mpu K =
Ié =1,3-10% Na .m?

9,07 - 108
(9,07 +1,3) - 00
1,3-10°
(9,07 +1,3) 10°

Pac’rarmsa:oume HaNpsDKCHHA B NOACEe KIIANKH MO
dopmyne (67) mpr Ay, = 11055 = 6050 cm’; A9 =
=50°C

Ny(p) = 143,38 —125,41 xH;

N,p)=—14338 = -1797 xH.

_ 125410  05-1075-50-15-10° _
6050 - 10~* 2
= 0,395 MITa < Ry, = 0,4 MITa.

Wy = 44,16 KH
—

{1

v

_ Ne=5846xH

By

7
17

! |

vy

Ocs cummempuu

M| w0

44,16 KH
44,16 H
e, 16 KH

§ e 44, 16 KH

mw:

X

m, 20, 720 120,
=520

Yepr. 13. PaceeTHan cxeMa NECTHHIHOH KICTKH

(L]

(1] &cﬂ:‘(_

600 | 600} 600

saal 600 | 600 | 600

opR Ny(p 1

by, =

TpeumHs! He BO3HHKHYT.
To e, mo KoHUam nepembiuku oo Gpopmyse (68)
= —17,97 xH; N, = 12,16 xH (cm. BHIIIB),
cM; ap = 12CM, B,y = 54,12 . 10° Ilam*;

B = 1248 - 10° Ham®*:

&00

o __ 107 ( 17970 12 160 >+
k.max = 551074 12 . 2-64—12
-5 9
+ 0,5-107>.50-15- 10 X
2
s -2 S

X(1+ 10° . 55-107“.54,12- 10 )=

0,5-107%.55.10"%.124,8 - 10°

=0,663 MIla > R,,, = 0,4 MIIa.
BO3HMKHYT TpeIMHEI.

MakcumanbHOe pacKpbITHE TpPEUMH NO KOHIAM
nepemerake no opmyne (75) mpm I, = 260 cMm;
I.= 160 cm

o= |

X 10°5 160] 10~?

50
+ =
17 3

) [0,5 -107% (260 — 160) + 0,56X
=0,33-10"3 M=0,33Mm<
<[2mMm],

4TO YHOBJIETBOpAET TpeGoBanuaM Tabi. 1.

ApMHpOBaHHe KJIagKH He Tpebyercs.

Tpumep 2. OmpenenuTs TeMnepaTypHble YCHIMA B
CTEHaxX H NMepeKpPhITHH ORHOITAKHOIO NPOMBILIIEHHOTO
3ganms nponetom I = 18 M u BhIcOoTOR £ = 3.9 M (mo
HH3a JKene3obeToHHbIX 6a0oK), NOKa3aHHOro Ha
9eprT. 14 OpH pacieTe H3MEHEHMA TeMmeparypel At =
=50°C.

CreHbI KHpIMIFYI€ C IMIACTPAMH M3 IMHAHOTO KHp-
nuwa MapkH 75 u pactopa mapku 75. Ilepexpsitie u3
cBOpHBIX Xkesle306eTOHHBIX IUTHT IO MPeABapHTE/LHO Ha-
NpSDKEHHBIM XKejie306eToHHbIM Gankam nponerom 18 M.

Th

Yept. 14. K pacyery remmeparypHsix
YCHJHiE B CTeHax M NMEpPeKpbITHH OAHO-
3TRKHOrO MPOMBILILIEHHOTO 3RAHAA

@FQ

® 0 6
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a, 6 — pa3spe3 K IaH; 6 — pacyerHasd
cXema paMmsl



3panne B MONEPEYHHKE HPECTaBIACT pamy (onMH
pa3 CTATHYECKH HEOMpEeNe/MMYI0), ETOMKH KOTOpOi
HMEIT pasHyi0 M3THOHylo Xecrkocth (uepr. 14, ¢).
HaraGHas x(ec'rxoc'rb croiikn AB Ha mmHe h, =
= 315 cm, B, = 149. 107 Ma-m*; Ha mymme h
=75cm, B, = 6. 10" Ta-m*; crofixa CD—h = 390 o™,
B,=9,1. 107 mam®.

Koadbdbuupeut ynpyroﬁ ROAATIMBOCTH Oanku ¢, =

= 527-10"° m/(Mla-m?), Koag)qmmmrr TeMIeparyp-
Horo pacumpenns & = 10~° (1/°C

Tlpu peuennH 3apmaum Meronom CHJT 33 HEH3BECTHOE
NpHHAMaeM ycuiMe B purene (Banmxe), KoTopoe Haxo-
IOHTCA ¥3 ypaBHeHus (43):

8, X+A,,=0,

oTKyma X = _Alt/‘su

Koaddummenr §,, sormcnsercs no dopmyne (44)
€ YUYeTOM yNpyroid MOHAaTMBOCTH pHreis (Haualo Ko-
OpIIHHAT BBEPXY CTOEK) :

_ ha Midx Midx R Midx
8, —0_[ B, +hfz B, +6f B, +
! 3 3 _ 73 3
] Nidy - h3 . h’ —h3 + h

o [EA), 3B, 3B, 3B,

+cp-1=

390°-107¢
39,1107

_ 75%.10"°
3.6:107

(390° —75%)10°¢
3.149.107

+5,27-107% = 357 - 107 M/ (Tla-m?),
Ix; ¢, = l/[EA]p.
Kosbpumenr A;r Haxomurca mo dopmyne (45):

rieM; =

1
Ay = ({ aAtNdy = a Atl =1075.50.18 =

=09-10"2 Mm=9 Mm.

Hoxncrasnaa B ¢opMyiTy MeToda CHII HaHOCHHbIE
3HaveHMs 1 k03¢UIHenTOB, NOMYWM YCHWINE B DHTrese
0,9-107?

W = 25,2 xH

N,=X=-—

(11pu xecrioM purene ¢p = 0, N, = 25,6 xH).
Usrubatonmiue MOMEHTBI BHHM3y CTOEK (CedeHms
I-In [I-IIT)

=Mp =Nph=252.39 =984 xkH'™m,

TO Xe, B ceueHuu [1-IT
M. = Nph, = 25,2-0,75 = 18,9 xH-m.

ITepemeieHHA (IPOTHOBI) CTOEK BBEPXY:
crofika AB

h® —h} h
A= (T )"

=[(39o3-753)10-'s L5107

25200 =
3.14,9.107 3.6-107 ]

=034-10"2 M=34Mm;

croiika CD
B Np _ 390°.107.25200

Ay = =
¢ 3B, 3.9,1-107

=0,55-10"2M=55mm.
Yommenne purens A, = 9 —(3,4 +5,5) = 0,1 mm.

IPUJIOKEHUE 12

OCHOBHBIE BYKBEHHBIE OBO3HAYEHUS

MPOMHUCHBIE BYKBB JIATHHCKOI'O AJIOABHTA

A — WIOmanDb CeYeHHsA apMaTyphl;

Ay — wiolafib ceYeHHsa KIIaIKH;

A - pacueTHas IDIOMIafb CEYCHMA 3JIEMEH-
Ta;
IJIOMIafh CeYeHMs HONMKH (ydYacTka
HPOTIOBHON CTEHBI, YUHTHIBAEMOTrO B
pacvere) ;
NOnepedHoe CEYEHHE IIEPEMBIIKH;
CYMMapHas IDTOMIaNb CeYeHHs KIIafKH
M XKene300eTOHHBIX 3MEMEHTOB B
OHOpHOM Y3l B NpefiefiaX KOHTypa
CTeHs! WM cronGa, Ha KOTOphHIe yno-
JKEHBI 3JIEMEHTEI;

A, — miolliafib CKAaTOH YaCTH CeYeHHsA IpH
TIPAMOYTOJIPHOH 3IN0ope HAampsDKCHHUH;
IDIOINafb CMATHA, Ha KOTOPYIO Hepe-
JiaeTCA HarpysKa,

Ap — pacueTHas IUIOIIafb CEYEHMA HETTO:
IUIOIIANb HETTO FOPH3OHTATBHOTO
CeYeHHs CTEHbI;

WIOWafh TOPH3OHTAIBHOTO CEYCHHSA
HACTWIa, ociabieHHasA MycTOTaMH, Ha
[JIMHE ONMPAHWA HACTHIIA Ha KJIAOKY
(cymmapHag IOl CEYEHHA pe-
Gep);

Apred — WIOWIANb NPHBENEHHOTO CEUCHHA;

A¢, red — WIOMab CKATOH YaCTH MPHBEEHHOTO
CeueHns;
Ayt — cedeHMe apMaTypHI;

Ap — wiomany GpyTTO rOPH3OHTAJIBHOTO CE-
YEHWs CTEHDI;
CyMMapHas IUIOM[a[} ONMPaHHuA JKelle-
306eTOHHDIX IEMEHTOB B y3uie;

Eq —monyimp ynpyrocte (HayaisHbIE MoO-
nyns pedopmanmit) Kiaoku;
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E — monyns nedopManmit Knaaxu;
Ep — HavanbHBIH MOIYNb YNPYTOCTH Gero-
Ha;
Eg — monyns ynpyroctH crany,
G — MORYMb COABHTa KNalKH;

H — paccroanne MeXAy NEPEKPHITHAMH
WIH APYTHMH FOPH3OHTaIbHBIMH ONO-
pamHu,

BBICOTA 3TaXa;

H, — BbICOTa BEpXHEro y4acTKa CTeHbI;
paccTosiHHe Ha[l BEpXHeil rpasbio
paHnbanku;

Hy — BBICOTa 3KBHBAEHTHOTO MO JKECT-
KOCTH paHgbajike YCIIOBHOTO Mosica
KJIa@KH;

I — momeHT HHEPIMY CeUCHHA CTCH OTHO-
CHTEJIBHO OCH, npoxonsmeﬁ qepes
HEHTP TSDKECTH CeYeHMA CTEH B IUIaHC,

I; — MOMEHT MHepIMM CeEYeHMA CTAIbHOH
paHObanKky;

L - pasMep CEYCHHA 3JIEMEHTOB NIPH pac-
4YeTe Ha CMSATHE COOTBETCTBEHHO CXe-
MaM uepT. 9;

M — pacyeTHblii u3rnOalomuit MOMEHT;
HauGONBIINHA H3rHGAOUMit MOMEHT OT
PacueTHBIX Harpy30K;

MOMEHT OT HOPMaTHBHBIX Harpysok,
KOTOpbIii GyreT mpiiloXeH NOCIE Ha-
HECEHHUs Ha IOBEPXHOCTD KJIAJIKH HITY-
KaTypHbIX WIH IUIMTOYHBIX HOKpHI-
THI;

H3ruGaonMii MOMEHT OT PpacUCTHBIX
Harpy3oK B YPOBHE NEPEKDBITHS WIH
NOKPbITHS B MECTaX ONHpaHMA MX Ha
-CTeHy Ha ILMpHHe, PaBHOI PaCCTOSHHIO
MEX/Iy aHKEpaMH;

N — pacueTHas NpOONBHAA CHIIA;
pacdeTHas OceBas CWIa OpPH pPacTKe-
HHH,

OpOAOJibHAA CHIIAa OT HOPMAaTHMBHBIX
HATPY30K, KOTOpas Gy#eT NpHIoxkeHa
nocje HaHeCCHHSI HAa INOBEPXHOCTDH
KJIaAKH ITYKATYPHBIX MJIM IDIMTOY-
HBIX NOKPHITHIA;

pacueTHas HOPManbHasA CHJIa B YPOBHe
PacmoNIOKeHHA aHKepa Ha IIMpHHE,
PaBHOH pacCTOSHVIO MEXOY aHKepa-
MH;

ONOpHAA Peakiis paHHOaNnK# OT Ha-
TPY30K, DAacHOJIOXEHHBIX B Ipeaenax
ee IIpoNiera M [UIHHBI ONOPEHI, 32 BhIUE-
TOM COGCTBEHHOTO Beca paHAOankH;

Ng — pacueTHas TNpOHONBHAaA CHIa OT JjH-
TEJbHBIX Harpy3o0K;

N, — npoponbHas CKUMaomas CWIa OT
MECTHBIX Harpys3oK;

N¢c —pacuetHass  HeCymas CIOCOGHOCTE;

N — pacueTHOe yCuiHe B aHKepe;

Q — pacueTHas OTNEpeuHasi CHIIa;
pacueTHas MONEpeYHasaA CHiIa OT TOpH-
30HT&IPHON HATPY3KH B CepefHHE Bbl-
COTBI 3TaXa;
pacyeTHasi MONEpeuyHas CHiIa OT TOpH-
30HTAIBHOH HarpyskH, BOCHpHHHMMAC-
Mas TIONEPeYHOH CTEHOH B YpOBHE Ie-
PEKpPbITHA, NPUMEBIKAIOMIEro K pac-
CMAaTPHBAaEMbIM HEPEMBIYKaM;
pacucTHass Harpyska OT Beca Oanku
H MOPHMAOXKEHHBIX K HeH Harpysok;

R — pacuerHrle COMPOTHMBIIGHMS CXKATHIO
KJIalKH;
Ry — pacueTHble CONPOTHBIIEHHA CXAaTHIO

BHOPOKHPIHUHOH KagKH Ha TsKe-
JIBIX PacTBOpaX;

R;p — pacueTHOE CONPOTHBIICHHE pacTsKe-
HHIO IpH #3rube KNaaKH;

R tw — PacueTHOE CONNPOTHBIICHHME KilaAKH
T7aBHBIM PpaCTATHBAIOIIHM HampsDKe-

HHAM;

R;q — pacueTHble CONPOTHBIICHWs TIPH Cpese
KITaIKH;

R — pacuetHble CONPOTHBJICHHS apMary-
P31,

R, — BpeMeHHOe cONMpoTHBIEHHe (CpemHHi
npepen MPOYHOCTH) CHKATHIO KIIaKH;
Rgky — BpeMeHHoe cOMpoTHBIIEHHE (CpemHMi
THpefiel TPOYHOCTH) CHATHIO apMHPO-
BaHHO# KJTAIKH M3 KHUPNUYA WIH KaM-

Heit;

Rg; — HOPMAaTHBHOE CONPOTHRJICHHE apMaTy-
PBl B apMHPOBaHHOH KJIaKe;

R, — pacueTHOE CONPOTUBIICHHE KITaAKH
NpH CMATHH;

R; — pacueTHOE CONPOTHBIICHHE JIIOGOro
OpYTOro CIOs CTEHDI;

Rk — pacueTHOE CONPOTHBIIEHHE KNAIKH C
CeTiatslM JpMHPOBaHHEM HpPH OCe-
BOM, IEHTPABHOM CXKaTHH;

R, — pacueTHOe CONPOTHBNIEHHE CXKATHIO He-
apMHpPOBAHHOH KJIAAKH B DacCMaTpH-
BaeMblil CPOK TBEp[CHMsA PacTBOpa;

Rjs — pacueTHOe CONpPOTHBIIEHME KIJIaKH
TIpH MapKe pacTBopa 25;
Rskp — pacueTHOE CONPOTHBNICHNE APMHPOBaH-
HOM XJaKH H[PH BHENEHTPEHHOM
CKaTHH;

Rstq — pacueTHOE CONPOTHBJICHHE CKamnbIBa-
HHI0 KIJIaK¥M, apMHPOBaHHOH IIpoO-
JONbHOM apMaTypoil B TOPH3OHTalb-
HbIX LIBaX;

R} — pacuetHOE compoTusiieHHe GeToHa oce-
BOMY CXKATHIO;

So — CTaTHYECKHH MOMEHT YaCTH CEYCHH,
HaXOIMAIICHCA MO OAHY CTOPOHY OT
OCH, NpOXOAsIICH Yepe3 MEHIP THA-
JKECTH CevyeHHs;



S — pmyMHA yuacTKa 3Mmopbl paclpeneNeH s
DaBJieHHAs B KaKAYW CTOPOHYy OT
rpaHH ONOpEI;

S; —nnMHa yvacTKa pacnpefieNieHHA Tpe-
YTONbHO#H 3MOPH! aBJIeHHA Hal Kpaii-
HHMH ONOpamMH paHAOaNoK, a Taikoke
Haj, omopamMM ONHONPOJIETHBIX PaHQ-
6anox OT rpaHM ONOpHI;

T — cppurapee ycwine B npeneax OfgHo-
o 3TaXa;
nepepe3bIBaIOIKE YCWIHA B [IepeMBbIY-
Kax;
Vs — 06beM apMatypsi;
Vi — obvem knanku;
W — MOMEHT  CONpPOTHBICHMA  CEYeHMA
KJIaZIKH TIpH YIIpYyTOii ee paborte.

CTPOYHBIE BYKBbBI JIATHHCKOI O AJIPABUTA

a, b, c,cy, h — TeoMeTpHYEeCKHE Ppa3Mephl  CEueHHA

3NIEMEHTOB INIPH pacyere Ha CMATHE B
COOTBEICTBHHM CO CXEMaMH YEpT. 9;

a —rny6uHa 3afenkH OalkH B KIafKy;
IUTHH2 omops! (IMPHHA MPOCTEHKa) ;

@; — IUTMHA OTIOPHOTO YYaCTKa paHabanky;

b — mMpHHa CKaTOH MOAKH WIM TONIIMHA
CTeHKH TaBpOBOTO CEYEHHA B 3aBHCH-
MOCTH OT HAampaBJieHHA SKCUEHTpH-
CHTeTa;

(axTHYeCcKas HIMPHHA CJIOA NpH pac-
Yyere MHOTOCTIOHHBIX CTEH;

LIMPHHA CEYCHHA JIIEMEHTa;

1UHPHHA HOJIOK GamicH;

b, — umpHHa Ganku;
byed — NpHBEAEHHAs LIMPHHA CJIOA;

€ — pasMep KBajIpaTHO# sTUeHKu CeTKH;
pacCcTOfHAe OT TOUKH MPHIOKEHHA
crmsl Q O MIOCKOCTH CTEHBI;

Chy Ch — PACCTORHMA OT TOYKH NPWIOKEHHA
cwibl @ no GuwKafiMX rpaHumil nps-
MOYTONBHOTO CeYEHHS NIeMEHTa;

€o — JKCUEHTPHCHTET JICHCTBHA PpacueTHOH
HarpysKH;
IKCHEHTPHCHTET PacYCTHOH CHIIbL OT-
HOCHTEJIBHO CEpe/IHHbI 3alIelTKH;

€9 g IKCUCHTPHCHTET ncﬁcmrm JUIMTCIIb
HBIX Harpy30K;

€b, €y — IKCIHEHTPHCHTETHl IPH KOCOM 3He-
HEHTPEHHOM CKATAH MPSAMOYTONIBHOTO
CeyeHHs 37TeMeHTa COOTBETCTBEHHO
CTOpOHaM;

£ — K03bbHIMEHT, 3aBHCAIIMA 0T BEIHYH-
Hbl IDIOHIAZIM ONMMPAHHA XeJe300eTOH-
HBIX JIEMEHTOB B Y3i€;

h — MeHpINUit pa3Mep MPSAMOYTOJTBHOIO Ce-
YeHHS;
MEHbHIaA CTODOHAa HNPAMOYTOJILHOTO
cevyeHusn cronba;

TOJMIIHHA CTEHBI;
BBICOT2 CEYCHHSA;
TOJILHHA IONEPEIHOH CTEHDI;
BbBICOTa NIEPEMBIYKH B CBETY;

h¢y, Bey — BBICOTBI CXKAaTOM 9aCTH 3JIEMEHTOB B Ce-

YCHHAX ¢ MaKCHMalbHbIMM M3rubalo-
LIHMH MOMCHTaAMH

hyeq — YCTIOBHAA TONIMHA CTEH, CTONGOB
CIIOXHOTO CEYeHHS;

ho — paccTofiHME OT CXKAaToro KpasA CedeHHs
CTeHBI JIO OCH aHKepa (pacueTHas BbI-
COTa ceyenus) ;

h, — BBICOTR CXaTO# 4YacTH NOMEpPeYHOro
ceueHnss A, B IUIOCKOCTH JEHCTBHUSA
HM3rHGaoIero MOMeHTa;

i — HaMMEHBIMI pafgMyC MHEpUMH ceue-
HMSA 37IEMEHTa;
pamMyc MHEPLMH CTeH, CTONGOB CIoXK-
HOT'O CeYeHH,;

ip — pagMyC MHEPUHMH CKaTOH 4acTH mome-
peYHOro ceyeHHa A, B IUIOCKOCTH
aeicTBHA M3rKHGaomero MOMeHTa;

ip, ip — pamMycbl MHepIMH NPH KOCOM BHe-

LEHTPEHHOM CKaTHH NPAMOYTOJILHOTO
CeyeHHsA 3INEMEHTa COOTBETCTBEHHO
CTOpOHaM;

iy, ic; — PaMyCBl MHEDHMM CKaTOH YacTH 3Je-

MEHTOB B CEYEHMAX C MaKCHMaJIbHbBI-
MM H3rubatoiMH MOMEHTaMH ;

t — xo3bdumment, mnpuUHHAMaeMBli IO
1ab671. 14;
HONpaBouHbie KO3 QUIHMEHTDI;

kp — koauiment ns cronbos;

lo — pacyeTHas BBICOTAa (I/IHHA) CTEH M
cron6os;

loy — pacueTHasm BBICOTa BepXHEro yyacrka
CTEHBI;

| - mvHa nomepeYHoM CTeHbI B IUIaHe;
ApOoJieT HEPeMBIYKH B CBETY;
cBo6OMHAsA IUTHHA CTEHDI;

lo — OCHOBaHHe TDEYTONIBHON 3MOpPHI pac-
npeneNeHnss Hall KpaiHHMH ONOpaMH
paHabaTOK. a3 TaKXe Hal ONOPaMH
OJHONPONETHbIX paHAGAIOK;

i — KO3bOUIUMEHT HCNONBIOBAHUA HpPOY-
HOCTH CJ10Al, K KOTOPOMY NPHBOIMICH
CeyeHMe NPH pacvere MHOTOCIOUHOM
CTEHBI;

Mg — KO3pGHIMERT, YINTHIBAIOLME BMA-
HHe [UIMTEJIbHOTO BO3MEHCTBHA Ha-
FPY3KH;

m; — kospduuKEHT CRONB30BAHMA NIPOY-
HOCTH J110GOro JpyTOro CJIOA CTEHBI;

1 — IMITHPHIECKHI KO3DPHIMEHT, HCIIONb-
3yeMmblit PH pacyeTe Ha Cpe3;

P — K03dPuuHEHT, 3aBUCALMHA OT THMNA
OyCTOT B Xene306eTOHHOM 1eMeHTe;
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§ — pacCTOfHHe MeXJy CeTKaMH IO BEHI- Yes; — KoadupieHT ycnopnit paGoTs! cerya-
core; TOii apMaTyphl OpHM pacuere KJIalKH

v — K03 UIMEHT HEPaBHOMEPHOCTH Ka- B CTajliHt OTTaHBaHNA;

CaTeNbHbIX HANPAKEHHH B CCUCHMH € — OTHOCHTENbHaA AedopMarmn IANKH;
Y — PacCTosiHMe OT HEHTPa TDKECTH Cede- € y — Ope/IcTIbHAA OTHOCHTENbHasA Redopma-
HUA 3JIEMEHTa B CTOPOHY JKCIEHTDH- st
CHTETA JI0 CKATOI0 €ro Kpad; 71— Koabdunuent, npHEMMaeMELi 1O
paccﬂ‘:une OT OCH NPONOMBHOH CTEHbI Ta611. 20;
0O OCH, MpOXOIAIleH uepe3 HEHTp
TAKECTH CEYeHWS CTeH B IDIae; Ap, Aj — THOKOCTS /IEMEHTOB COOTBETCTBEHHO
HNPAMOYTONBHOTO CEYEHHA H CEYeHMs
Vb, Yy — PacCTOfHNA OT IEHTpPa TOKECTH 3jie- POMIBONBHOM hOPMSL;
MEHTa HOPAMOYI'ONIBHOTO CEUYeHUs HO .
ero Kpai B CTOPOHy 3KCICHTDHCHTe- Mi1cs Mz e — FHGKOCSTH CKaTOMl YaCTH 371€eMEHTOB B
Ta, COOTBETCTBECHHO CTOpOHAM, NpH CeueHMAX € MAKCAMAIbHBIMA H3TH-
KOCOM BHEIIEHTPEHHOM CXX4THH; Garonpmy MOMEHTaMH;
Z — UTeu0 BHYTpEHHei Naphl CHIL. K — NIPOLICHT apMHPOBAHASA CETYATOH apMa-
TYpO# KJIafKH 10 ofbeMy;
CTPOYHBIE BYKBHI I'PEYECKOI'O AJIDABHTA MPONEHT APMHPOBAHHA IO BEPTHKAJIb-
@ — ynpyras XapaKTepHCTHKA KIIaIKH; HOMY CEYICHHIO CTEHEI,
K03 HUHEHT TPeHHS;
Qyeqd — NPHBENIEHHAA YOPYrasd XapaKTEPHCTH- .
Ka KIafIKy; v — k03 bHIHEHT, YUIHUTHIBAIOLIHHE BIIHA-

HU€ TI0N13y4eCTH KIIaikH;
Q) — YIPYras XapaKTepUCTHKAa KHafKH C

CeTYATEIM APMHUPOBAHMEM; £, — ko3 unpMeHT, 3aBHCAIMA OT Marte-
pHana KJafkH H MeCTa NPHIIOXKeHHA
HarpysKH, onpepesnaercsa no rabm. 21;

@1, @2 — yNpyTHE XaPAKTEPHCTHKCH CTIOEB KITall- d ﬁgﬂ;’;ﬁ:::c: elc;naaxe, fipHt Kotopom
KH B MHOrOCIOHHOH CTE€HE M COOT- =
BETCTBEHHO HX TOJILIHHEI} 0o — CpeliHiee HANPAKCHUE CKaTHA NPH Hau-
MeHbllIel pacdeTHOH Harpyske, ompe-
nensaeMolt ¢ KkodpdummenToM nepe-

0y — KO3 PuInIeHT NHHeHOro pacimpe-
HMA KIIagKH;

8 — OoTHOIEHHEe BBICOTHI 3TAXAa K TOMILH-
He CTEHbI WIM MEHbIeH CTOPOHE Ips-

MOYTOJIBHOTO CeYeHHs CToN0a; rpysxu 0.9;
. 0p — MAaKCHM: anp: e Hap,
Y — xo3bdunmenT ycnopuit paGoTH KTan- ¢ poii p m:azol;,ﬂ POKCHH omo-
alm 3

KH;

Ye; — Ko3bdUIHMeNT ycnoBHI paGoTH MIA ¥ — KoahdmueHT DPONOIbHOTO H3ruba;

3HMHEH KJIafKH; ¢¢ — k03hdHIMEHT HPONOIBHOTO H3rHba
ko3bduMenT ycnosuit paGoThl Kial- CKaToH YaCTH CEYEHNA IJICMEHTa;
KH B CTa[l}l OTTAUBAHUA; ¢, — KoaqupummenT NpononsHOro wuaruba
Yes — xoaddumuent ycnopnit pabortst apma- NpPE BHENCHTPEHHOM CXaTHM 3JIEMeH-
TypbI; Ta;
7 — IDIOTHOCT; ¥ — k03¢ PuIHEeHT NONHOTH 3MOPHI NaB-
Yr — K03 dUIMERT ycnoBHil paGoTHI KAl JICHUA OT MECTHOU HATPY3KH;
KH HOpH pacieTe MO pacKphITHIO Tpe- w — Kxo3pduiyenT, npuHMMaeMBIi  §O

11121: 1 18671. 19.
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Ilena 1 p. 07 x.

KJIACCUOUKATOP CTPOUTEJNIbHLIX HOPM U NPABUN

Hacroawmi KnaccutmkaTtop ycraHaBAMBaeT pasgeneHue CTpOUTENbHbIX HOPM ¥ Npasun Ha b yacTeit, kaxaaa us
KOTOPbLIX AENUTCA Ha FPYNNBLI.

Knaccudukatop npeaHasHayeH ANA YCTaHOBMEHWA cocTaBa u 06Go3HaueHwA (wudpa) cTpouTenbHbIX HOPM W
npaswmn.

Wucp aomkeH cocToATs U3 Byks ,,CHUM”, Homepa vacTu (ogHa uugpa) , Homepa rpynnei (ase undpsl) un Ho-
mepa ROKyMeHTa (aBe undpel), OTAeneHHsIX APYr OT ApYyra TOMKamu; ABe nocnegHue uvdpbi, NPUCOEANHREMbIE
yepes Tupe, 0G03Ha4alOT ABe nocneaHve undpsl roaa yTeepxaeHuA AokymeHTa. Hanpumep, ,,CHull 2.03.05-82".

Homepa pokymeHTamM NpucBavBaiOTCA B NOPAAKE Perucrpauum CKBO3HbIe B Npeaenax KaXAoi rpynmbl unn B
COOTBETCTBMUM C pa3paboTaHHbIM NepeYHeM AOKYMEHTOB AaHHOW Fpynnbl.

1. Opranmsanua, ynpasaeHue, IxOHOMUKaE
Tpynnsi

01 Cucrema HOpMaTUBHBIX JOKYMEHTOB B CTPOUTENLCTBE

02 OpraHusauna, METOAONOTMMA ¥ IKOHOMUKA NPOEKTUPOBaHUA U MHIKEHEPHbIX U3bICKaHUA
03 OpraHusauua ctpouTensCTEa. Y npasneHne CTPOMTENLCTROM

04 HopMb! NPoAOIHKUTENBHOCTH NPOEKTUPOBAHUA U CTPOUTENLCTBA

05 JKOHOMUKaA CTPOUTENLCTEA

06 Monoxenna 06 opraHn3aLnAX U AOIDKHOCTHBIX Anuax

2. Hopmbl NPOeKTUPOBAHKUA
Tpynnet

01 O6uwe HOPMbI NPOEKTUPOBAHUA

02 OcHoBaHMA U yHAAMEHTDI

03 CrpoutenbHblie KOHCTPYKUMK

04 WNnxeHepHoe o6opyaoBaHue 3aaHNiA U COOPYXKeHUii. BHewHue cety

05 Coopy»xeHua TpaHcnopra

06 uapoTexHuueckue u IHepPreTUYeCKUe COOPYXKEHNA, MeNMOPaTUBHbIE CUCTEMbI U COOPYIKEHUA

07 TMnanvnpoBKa ¥ 3aCTporiKa HaceneHHbIX NYHKTOB

08 Xunsie n obulecTBeHHbIE 34aHUA

09 MpombiwneHHbie NPeANPUATHA, NPOM3BOACTBEHHLIE 3AaHUA ¥ COOPYXXEHUR, BCOMOraTenbHble 34aHuA.
WUHBeHTapHble 3aaHVA

10 Cenbckoxo3aicTeeHHble NPEANPUATUA, 3AAHUA U COOPYIKEHURA

11 Cknagpt

12 Hopmbi oTBOAA 3eMenb

3. Oprannsauma, NPoU3BOACTBO U NpueMKa pabor
Tpynne:

01 O6wue npaBuna CTPOUTENLHOIO NPOM3BOACTES

02 OcHosanuA 1 hyHAaMEHTbI

03 CrpouTtenbHble KOHCTPYKLUMU

04 3awuTHbIE, M30NALUOHHBIE ¥ OTAENOUYHLIE NOKPLITUA

05 WHkeHepHoe 1 TexHonoruyeckoe o6opyaoBatine n ceTh

06 Coopy»keHuAa TpaHcnopTa

07 FuppoTexHuuecKue U 3HEPreTUHECKUE COOPYXKEHUA, MENMOPATUBHBIE CUCTEMbI U COOPYIKEHUA
08 MexaHusauma CTpoMTeNbHOrO NPOU3BOACTBA

09 MMpou3BOACTBO CTPOUTENbHBIX KOHCTPYKUWA, 3AenNui u MaTepuanos

4. CmeTHble HOPMbI

Coctas u 0603Ha4eHMWe CMETHbIX HOPM W NpPaBun  ycTaHoBneHbl nocraHoeneduem [occtpoa CCCP ot
18 mionn 1982 r. N° 162.

5. HopMb! 3aTpaT MaTepuansHbiX U TPYAOBLIX PeCcypcos
Tpynnsi

01 Hopmbi pacxoaa maTepuanos
02 Hopmebi NnoTpe6GHOCTY B CTPOUTENLHOM MHBEHTaPe, MHCTPYMEHTE U MEXaHU3Max
03 HopmupoBanue 1 onnata NPOEeKTHO-M3bICKaTeNbCKNUX paboT

" 04 HopmupoBsahue u onnarta TpyAa B CTPOUTENLCTBE
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