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NPEAUCIOBHE

PykoBoacTBo pacnpocTpansieTcs Ha NPOeK-
THPOBaHHE KAMEHHBIX H apMOKaMeHHbIX KOHCT-
PYKIHl XHJbIX, OGLIECTBEHHBIX, IPOMBIILJIEHHBIX
H CeJbCKOXO3SINCTBEHHBIX 3JaHHA H COOPYXKEHHH
Kak 1715 JIeTHHX, TaK H 3UMHHX YCJIOBHH CTPOH-
TeJIbCTBA.

B PykoBoacTBe mnpHBelleH TEKCT IVIaBH
CHuIl 1I-B.2-71 «KameHHble 1 apMOKaMeHHbIE
KOHCTPYKUHH. HOpMBI NPOEKTHPOBAHHS» B HEKO-
TOPBIX cJydasiX ¢ HeGOJbLIMMH pelaKIHOHHBIMH
H3MEHEHUSIMH, KOTOPHIE OTMeuYeH cJeBa BePTH-
KaJbHOH 4epTOH.

Ilpu wHyMepauuu mMyHKTOB, GOpMya H Tabiu
B CKOGKAax YKa3aHbl COOTBETCTBYIOIIHE HM HOMe-
pa nyHktoB, ¢opMmyn u Tabauy raasst CHull
II-B.2-71.

PyxosoactBo  paspaGorano  OraeseHuem
TNpOYHOCTH KPYMHONIAHEJbHBIX H KAMEHHBIX 3/a-
Hut  IIHHUHW  cTpouTenbHbBIX  KOHCTPYKILHH

uM. B. A, Kyuepenko Tocctposs CCCP: pas-
nea 1 —C. A. Cemennosum u A, C. JIMurpue-
BEIM; paspenn 2.1, 11.1 —11.3 u npuaoxenus 1
u 3— A. C. IMuTpHeBBIM; pasnen 2.2 ¥ npuio-
xenue 4 — WM. T. KorosuiM; pasnpeant 3, 4, 6, 7,
8 u nmpunoxenus 2, 5, 6 u 7— C. A, CemeHuo-

BuiM; 1, 4.27—4.48 (mecTHoe CXKarTue) —
C. A. CemenuosniM H A. H. BHpiOKOBEIM; pa3-
neasl 5 u 11.5— B. A. Kameiiko; pasgeas 9, 10,
15, 17, 18 u npunoxenne 8 — A, 1. Pa6uuosu-
ueM; pasfgen 11.4 — H. B. Mopo3oBriM; pasfenst
12 u 13— C. A. BopoGbeBoil; pasmen 14—
A. C. Omurpuesnim ¥ JI. T. MosmwosuyeM
(UHUHUCenbcrpoit); pasaen 16 u npunoxenue
9—A. A. EwMmenbsiHOBEIM; pasgzea 19—
A. A. lnmxuubiM; npunoxenne 10 — I'. Y. Kon-
crauTtuHoBbIM H I1. H. YMuaxossiMm (HUH cTpon-
TenpHOR ¢usuku). B paspaborke PykoBojpcTBa
npueuManu Takxe ydactie H. H. JleBur n
I'. B. Kamees (LHHUHWCK), n. 3.12 cocrasnen no
naHgeiM M. A, Paxnuna n A. M. CamenoBa
(HHUHCK Toccrpost CCCP).

Penaxmposanne Pyxosoncma BRITIOJIHEHO
a-pom TexH. Hayk C. A. CeMeHUOBHIM M KaHuf.
TexH. Hayk B. A. Kawmeiixo, A. C. JIMHTpHEBHIM
1 A. Y. Pa6GunoBuueM.

3ameyanus u NpeRJOKeHHs npocb6a Hanpas-
JSTh B JaGOPAaTOPHIO NPOYHOCTH KPYNHOMaHENb-
HBIX W KaMeHHRX KOHCTpykumii (ampec: 109389,
Mocksa, )K-389, 2-1 HucTuTyTCKasn ya., 4. 6).



1. OBILHE NOJIO)KEHHA

1.1(1.1). Hacrosiuee PykoBozcrso cocrasie-
Ho B paspurHe raasel CHull 1I-B.2-71 «Kamen-
Hble ¥ apMOKaMeHHble KOHCTpYKUHH. Hopmel npo-
€KTHPOBAHHSI» M CONEPMHT MeTOolAbl pacueTa H
NPOEKTHPOBAHHA 3JlaHUH U COOPYXKEHHIl H3 Ka-
MEHHBIX MaTePHAJIOB.

Hopmub! pacnpocTpaHsioTcss Ha NPOEKTHPOBA-
HHe KaMeHHbIX H apMOKaMEeHHbIX KOHCTPYKIHH
3IaHHUil H COOPYXKEHHI.

Ilpumeuanue Ilpu NPOEKTHPOBAHMH KaMEHHBIX H
apMOKaMEHHBIX KOHCTPYKUHI ciaenyer col6aiofaTh TaKXe

TPe6OBaHHA COOTBETCTBYIOUIMX HOPMATHBHLIX HOKYMEHTOB,
YTBEPXKACHHBIX HJaH cornacoBannbix Foccrpoem CCCP.

3T0 yKa3aHHe OTHOCHTCS, B YaCTHOCTH, K NPO-
€KTHPOBAHHIO KAMEHHBIX H apMOKaMEHHBLIX KOH-
CTPYKUHH 30aHUHA ¥ COOPYKeHHH, MOABepraouHx-
csl AMHAMHYECKHM BO3AEHCTBHSAM, a TaKxkKe Ipen-
Ha3HAUYeHHBIX JJs CTPOHTEJbCTBA B CEACMUYECKHX
paloHax, B YCJOBHSIX BO3AeHCTBHSl arpeccHBHOH
cpeabl, CHCTEMATHYECKHUX TEXHOJOTHYECKHX TEM-
nepatyp Boime 100°C, B 30Hax pacnpocTpaHeHUs
BEYHOMEDPS3JIbIX, MNPOCAAOYHbLIX H na6yxa10umx
TPYHTOB M Ha moapaGaThiBaeMbIX TEPPHTOPHAX,
K INPOEKTHPOBAHHUIO cnelHaNbHbIX BHAOB KaMEH-
HBIX KOHCTPYKUMH (TPaHCNOPTHBIX M FHIPOTEX-
HUYECKHX COOPYKEHHH, ALIMOBHIX TPYO, KOMJIEK-
TOPOB U T.[I.).

1.2(1.2). Tlpu npoekTHpPOBaHHH KaMEHHBIX H
apMOKaMeHHLIX KOHCTPYKUHH Heo6xoauMo mpe-
LyCMaTpPHBAaTh, KaK NpPaBHJIO, CJIEAYIOIMHE KOHCT-
PYKTHBHbBIE pEULICHHS, H3JEJHd H MAaTepHaJbi:

a) HapyXHble HeCylHe, cCaMOHecyllHe HJIH He-
HecylmiHe CcTeHbl— H3 OCJIET4eHHOH KJaAKH C
IVIUTHBIMH YTEMUIUTENSMH, NYCTOTEJbIX KepaMH-
YeCKHX WM GEeTOHHBIX KaMHEH, CIVIOLIHBIX KaM-
Hell ¥ 6JIOKOB M3 SIYEHCTHIX HJIH JETKHX OETOHOB.
B ManostaxHbix 3naHusX (0COGEHHO B CEJNbCKO-
X035 ACTBEHHOM CTPOHTENbCTBE), KPOME YIIOMSHY-
THIX Bbillle, — CTEHBl H3 OOJIeryeHHOH KJadKH C
MECTHBIMH YTEIUIHTENAMH (CBSI3aHHBIE 3aChINKH
M3 1IMaKa, WeOHA M NecKa, JerkHX TOpHBIX IIo-
PO ¥ Ap.); NPH BHYTPEHHHX NONEPEUYHBIX HeCy-
IHX CcTeHax, KpOMe TOro, — HapyXHbie CaMoHe-
CyliHe HJIM HeHeCyUlMe CTeHbl M3 MaHeJeH Bcex
BHIOB,

6) maHesH ¥ KpynHble G6JOKH H3 KHPNHYA HJAH
KaMHe#l (ocoGenHo mpH crpoHTenbcTBe B CeBep-
HOM CTPOHTEJNbHO-KIMMATHUYECKOR 30He H cefCMH-
YecKHX pafioHax);
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B) KHpPHHUY Mapok no npoyHoctd 150 u Goaee
(anst HauboJiee Harpy>eHHBIX CTeH H CTOJIGOB
3xaHui);

I) MecCTHble NpHPOJAHbIE KaMEHHHE MaTepHa-
Jbl (M3BeCTHSIKH, Ty(hl H T. N.), BEINHJIHBaeMble
H3 MaCCHBOB OPHBIX MOPOJ;

1) pacTBOpHl ¢ NPOTHBOMOPO3HBLIMH XHMHYEC-
KHMH 100aBKaMH AJsl 3UMHeH KJaIKH ¢ yYeToM
ykasauuii no. 19.1(7.1).

€) NpOeKTHPOBaHHe 31aHHi BhlcOTOil GoJgee
12 ataxeit (36 M) nomyckaeTrcs TOJNBKO IpH yc-
JIOBHM TNPHMEHEHHS B HHIXHHUX 3TaXKaxX KUpNHua
TNOBHILIEHHO! NTpouHoCcTH (Mapox 150—300).

Pexomenayercs npHMeHEHHE B  MacCOBOM
CTPOHTEJILCTBE CTEH U3 BHODOKMPIHUYHBIX TaHe-
Jiefl, YTO MO CPAaBHEHHIO C OOBLIYHBIMY KHPIHUHbI-
MH CTEHAMH YMEHbILIaeT Pacxol KHPMHYa U Bec
cTeH B 2—3 pasa ¥ yMeHbluaeT ofLHe TPyAOBLIE
3aTpaThl HA BO3BeJEHHE CTEH (BKJ/IIOYAas H3rOTOB-
Jeuue naneselt) Gosee yeM Ha 30%. 3Hayutesn-
HO YJYYINAIOTCS TaKXKe YCJIOBHS BO3BENEHHS CTEH
NpH OTPHUATENBHLIX TEMIIEpPaTypax, uTo ocobeH-
HO cyilecTBeHHO B CeBepHOM CTPOHTENbHO-KJIH-
MaTHuecKoil 3oHe. TIoOBHIIEHHEe MOHOJHTHOCTH
CTEH U YMeHbIeHHe HX BecCa CO3IaeT NONOJHHTe-
JbHble OPEMMYLIECTBA NpPH NPHMEHEHHH BUGpO-
KUPNHYHBIX CTEH B CeHCMHYECKUX PaHOHaX.

CTeHB M3 IPHPOAHBIX KAMEHHLIX MaTepHAJOB
NOJ/IKHBI BO3BOJHUTLCS, KaK MPaBHIO, H3 KPYMHBIX
6J0KOB HJIM OOBIKHOBEHHBLIX KaMHEH, BLIMHJHBA-
€MBbIX H3 IHJIbHBIX H3BECTHSKOB HJH Ty(dOB, UMe-
o1ux o6vemuntit Bec 900— 1800 xa/x3.

1.3(1.3). TunoBLIM# NPOEKTAMH NOJMKHbI Npe-
LYyCMaTpPUBATBLCS BAPHAHTHI KOHCTPYKTHBHBIX pe-
LIEHH I CTEH, NPUMEHEHHE H3AEJHH H MaTepHaJoB,
yka3aHHbix B 0. 1.2(1.2), a Takxke CIJIOIIHbIE
KHPHHYHBIE CTEHHI.

KaMeHHbIE KOHCTPYKUHH CAENYET NPOEKTHPO-
BaTb ¢ HanCoJee NMOJHBIM HCIIONb30BAHHEM HX He-
cylmel cnocoOHOCTH W C MaKCHMaJIbHbIM NpHMe-
HEHHEM MECTHEIX CTPOMTEJNBbHBIX MAaTepHanoB,
UMEIOWHUXCS B paiioHe CTPOUTENILCTRA.

Bo n3bexanue yTosLeHHs Haunbosee Harpy-
JKEHHBIX CTeH H CTOJI00B, Tle 3TO HEOGXOAUMO 1o
pacyeTy HDOYHOCTH KOHCTPYKHHH, CJelyeT npu-
MeHsTh KHpnuy napox 150 u 6osee HaH ycHneHHe
MPOCTEHKOB H CTOJIGOB CETYATHIM apMHPOBAHHEM
WM XKene306eToHoM (KOMILIEKCHbIe KOHCTPYK-
nun). CnJomHble KHPNHYHBE CTEHH, 6e3  #c-



NO/b30BAHHSI KHPNHYa BHICOKHX MapoK, MOTYT
NPUMEHATLCSA NPH OTCYTCTBHH NMPOH3BOACTBEHHOI
6a3bl AJsi H3TOTOBJICHHSl KMPNHUa NOBbLIMICHHOMN
NPOYHOCTH, NMYCTOTEJbHIX KePaMHYEeCKHX KaMHed
H NIMTHHIX YTEIVIHTE N eil.

BeiGop ONTHMaJIbHBIX KOHCTPYKLMI cJaefyer
NPOH3BORHUTH Ha OCHOBAHHH NPHBEACHHHIX 3aTpaT
€ Y4€TOM CTOHMOCTH MaTepHanoB, TPYHLOBHIX 3aT-
paT, TPAHCNOPTa, a TaKke IKCIyaTalHOHHBIX
pacxoJioB.

1.4(1.4). IpoekTaMu B HEOGXOAUMHIX CJyda-
AIX JOJMIKHA MpelyCMaTpPHBATbCs 3alUHTA KaMeH-
HBHIX H apMOKaMeHHBIX KOHCTPYKUHMA OT MEXaHH-
YeCKHX BO3JEHCTBHH, a TaKXe OT BJIHSHHS BJIaX-
HOCTHOH WJIH arpecCHBHOH cpefbl (3alHTHBIE NO-
KPLITHS BHICTYNAIOMHMX H 0c0CO NOJABEPIKEHHBIX
YBJIAXHEHHIO H BHEIUHHM BO3JAeHCTBHAM uvacTed
CTeH, OGAMIOBKH, NAPOM30JSUHOHHBIE H THIPO-
H30JISILLHOHHbIE CJIOH H T. A.).

Caenyer npefycMaTpHBaTh TAKKE 3AILUTY OT
KOPPO3HH CTaJbHBIX CBsidel, 3aKJaAHbIX H COeLH-
HHTEJbHbIX JAeTalel.

1.5(1.5, 6.1). [TpouHocTs M YCTORYMBOCTHL Ka-
MEHHBIX U apMOKaMeHHBIX KOHCTPYKUHH LOJXKHBI
obecneynBaThCsl Kak JAJs CTAJHH 3KCIJAYyaTallMH,
TaK ¥ NIPH HX BO3BEJIEHHH, & TaKXe NPH TpaHC-
MOPTHPOBAHHK YU MOHTa)Ke 3JeMeHTOB COOpHBIX
KOHCTPYKUHIL,

Bo Bcex cayvyasx ROJMXKHB ObITb 0GecnedeHbl
YCTOHYHBOCTb M NPOCTPAHCTBEHHAS HeH3MeHsie-
MOCTb BCErO COODPYIKeHHSI HJIH 3[aHHUS B [eJOM.

ITpoekTHpOBaTh YKa3aHHbIE KOHCTPYKIHH CJIe-
LyeT C YU€TOM CrnocoGOB HX H3rOTOBJICHHS H
BO3BEJICHHS.

Kpome pacuera KOHCTPYKLHil 3aKOHYEHHOTO
3[aHHS B YCJOBHAX HX COBMECTHOIl pabGOTHI ¢ ApY-
THMH 3JIeMEHTaMH 3[aHHs HEeOGXOAMMO MpOBe-
PHTb pacyeToM NPOYHOCTH H YCTOWYHBOCTb CTEH
H IPYrHX KOHCTPYKIHH HE3aKOHYEHHOTO 3JQAHHMSA
B mpolecce Hx Bo3sejeHusi. B cayuae, ecam no
pacueTy yCTOHUHBOCTh HX QKaXeTCst HeJOCTATOY-
HOH, NO/IXHBI NpeXycMaTpHBATHCH BPEMEHHLIC
KperuleHnst 0 YCTPO#NCTBA MEPEKPHITHR AN NPY-
THX KOHCTPYKIHH, 06ecneunBalomux X YCTOHYH-
BOCTb.

1.6(6.2). Ilpn npoBepke NMPOYHOCTH H YCTOM-
9HBOCTH CTEH, CTON00B, KAPHH30B M JPYTHX 3Je-
MEHTOB 3aHU CJedyeT NPHKHMATh, YTO 3JeMEeH-
Thl NIEPEKPHITHI (6aJKH, VIHTH M NIP.) YKJIaAbiBa-
I0TCA IO XOAY KJAIKH H UTO BO3MOXKHO ONHpaHHe
3JIeMEHTOB 3[aHHSA (ITepPeKPLITHH, OATKOHOB, Je-
CTHHI H Ip., B TOM YHCJIE€ H YKPYNHEHHHIX) Ha
CBEXYIO KIAJAKY.

Ecnn ycnoBHSI BO3BENEHHs 3aNpPOEKTHPOBAH-
HBIX KOHCTPYKUHMH Tpe6yloT ocoloH mocieioBa-
TENIbHOCTH PalboT, BLIAEPKHBAHHS KJAaAKH HJH
CMelUHAJTbHEX KOHCTPYKTHBHBIX MEDONDHSITHH,

BpeMeHHbIX KpelJIeHHA H Ap., 006 3TOM LOJKHHI
GLITh CHeNaHbl CNelHaJbHBlE yKa3aHHsl Ha uep-
Texax.

1.7. Pacuetr KaMeHHBIX KOHCTPYKIHi TNpOH3-
BONHMTCSI 0 MpedesIbHBIM COCTOSIHHAIM  NepBOii
rpynns (NoTepst Hecylieii CIOCOGHOCTH) MM XKe
BTOpO# rpynnbl (10 HEMPHTOAHOCTH K HOpMaJb-
HOW 3KCIJyaTalluy, BCAEICTBHE, HaNpHMep, HeNo-
NYCTHMOTO PacKphiTHs TpemMH). IIpu pacuere
nehicTBylomue yeuans (N, M, Q), onpenensemue
N0 pacyeTHHIM HJH HOPMATHBHBLIM HAarpyskau,
CPaBHHBAIOTCs C NpeJebHBIMH YCHIHAMH, HATIPH-
Mep, o HecyueH CrnocoGHOCTH HIIH [0 PACKPBITHIO
rpeuH (Nmp, Mup, Qup), ONpenessieMbIMH, KaK
NpaBHJIO, B COOTBETCTBHH C BEeJHUYHHAMH pacueT-
HbIX conpoTHBJeHHu#. Ilpenenbhbie ycHans Bbipa-
XKalTcs 06bIYHO NMPaBoOH yacTbio GopMyJ, IpHBe-
nennbix B r1ase CHull I1-B.2-71 u B HacToswmem
PykoBoactse.

IIpumeuanne BmecTo TepMHHa «npeleNbHOE YCH-
J¥e MO Hecyuel CnocoGHOCTHS, NMPHMEHSETCS TaKXKe Tep-
MHH «pacueTHas Hecymas CrocoGHOCTDY.

1.8(1.6). TunOBHIMU NPOEKTAMHU JOJNKHA Tpe-
AycMaTpHBaTbC BO3MOXHOCTb BO3BeleHHsl 31a-
HHH U COOPYXEHHH KaK B JIETHHX, TaK H B 3UMHHX
YCJIOBHSIX.

1.9(1.7). B paGounx ueprexax AOJIKHH GHTBb
YKa3aubl:

a) BH/ KHpIIHY2, KaMHeH, 0GJIHIIOBOYHBIX MaTe-
PHaJIOB ¥ GETOHOB, NPHMEHAEMbLIX AJIS H3rOTOB-
JIeHHsI KDYNHHX GJIOKOB HJIH 3alOJHEHHs MYCTOT
oCaeryeHHOM KJAaAKH, H UX NPOEKTHhe MapKH no
NPOYHOCTH, IJsl JierKoro 6eTOHa YKa3LiBaeTcs
Takxe 06bEMHHIH Bec, a M siyeHcToro 6eToHa
elle H OTNYCKHas BIaXKHOCTb;

6) npoeKTHbLle MapKH PacTBOPOB AJs KJAaldKH
H MOHTaXHbIX WBOB, NPeIHa3HaYeHHKIX JJs1 NPO-
H3BOJACTBA paGoOT KakK B JieTHEe, TaK W B 3MMHee
BpeMsi; NPH H3rOTOBJEHHH MNaHeJell H KpyNHBIX
G/10KOB, KPOME TOTO, — BHA BSIXKYLIETO;

B) MapKH KHpNHYa, KaMHeH, 6eToHa ¥ 06JH-
LOBOYHBIX MaTEPHAJIOB NI0 MOPO3OCTORKOCTH;

T) KJaCChl ¥ MapKM apMaTypbl NOJOCOBOM
thacouHoit cTaaH;

A) BHAH yTeINHTENeH IJA cTeH 00JeryeHHo
KJ1alKH;

e) AJNs KJajKH, BHIIOJHSEMOH NpH OTpHLA-
TeNbHBIX TEMOEpPaTypax, — CHocol KJIaiK¥ ¥ NpH
HeoOXOMHMOCTH — JOTOJNHHUTEbHEE  MepONnpHs-
THS, oCecneynBaouie NpOYHOCTh H YCTOHYHBOCTD
3UMHeH KJIajKH B CTajHH OTTaWBaHHg (cM.
n. 19.14 (n. 7.9);

K) TpeboBaHHE O CHCTEMATHYECKOM KOHTPO-
Jie Ha CTPOHTEJbCTBe NPOYHOCTH KHpnHya (KaM-
HA1) M pacTBOpa JJsi KOHCTDPYKIIME, pacueTHas
Hecymas criocoGHOCTb KOTOPHIX HCNOMBb3YeTCs 60-
Jee yeM Ha 809%.



UepTexkH, 10 KOTOPBIM MOMKET OCYIIECTBJSITh-
€ KJMajka NpH OTPHUATEJbHHX TeMIeparypax,
JOJKHBl HMETb HaANHCh O MpPOM3BEACHHOH Npo-
BePKe NDOYHOCTH KOHCTPYKUHHA H BO3MOXKHOCTH
HX BO3BefeHHUsi B 3UMHHX ycjoBusx. Ilo uepre-
KaM, He MMEIOLHM TaKOH HaAIUCH, IPOU3BOACT-
BO KJaJKH{ B 3UMHHUX YCJOBHSIX 3alpeliaeTcs.

2. MATEPHAJIbBI H H3AEJHUA

2.1. KAMEHHBIE MATEPHAJIbI
M U3LEIUS

a) O6wmue TpeGoBanus

2.1.1. Ans KaMeHHBIX KOHCTPYKUUA NPUMEHS-
0T KUPIIKY NOJMHOTENbIA U MYCTOTEbIH, KAMHH Ke-
paMHuueckue, 6eTOHHble H NMPHPOLHHIE, KpPYIHbIE
6/10KH, NaHEeAH W ChIPLOBBIE MaTepUaJbl.

2.1.2(2.1). KamMHu 1J15i KaMeHHbIX ¥ apMOKa-
MEHHBIX KOHCTPYKUHMH, a Takxe GETOHH AJA H3-
TOTOBJIEHHS KPYMHBIX GJIOKOB IOJIKHBI YHAOBJET-
BOPsiTb TpeOOBaHHSAM COOTBETCTBYIOLIHX rocyaap-
CTBEHHBIX CTAHLAPTOB HJIH TEXHHYECKUX YCIOBHH.

IlpumensioTcs caeayomue Mapkd KaMHel H
NPOEKTHLIE MapKH GETOHOB M PACTBOPOB:

a) KamHeli — 0 BpEMEHHOMY CONpPOTHBJICHHIO
cxatuio B KI'[cM?) a I KUPIUYA TaK¥Ke U H3TH-
6y —4, 7, 10, 15, 25, 35, 50, 75, 100, 125, 150,
200, 250, 300, 400, 500, 600, 800 u 1000;

6) CeTOHOB — IO BpEMEHHOMY CONPOTHBJIEHHIO
cxaruio B kffcn?—25, 35, 50, 75, 100, 150, 206,
250, 300 u 400,

) KaMeHHbIX MaTepHanoB H 6eTOHOB — MO MO-
posocroiixoctH — Mps 10, Mpa 15, Mp3 25,
Mps 35, Mps 50, Mp3 100, Mp3 150, Mp3 200 u
Mp3s 300. YkasaHHble Bbillle MaPKH OTHOCATCS K
CJIeyIOUIMM BHAAM KaMeHHBIX MaTepHAJIOB:

BhICOKOU mpouroctH: 300, 400, 500, 600, 800
u 1000 — Tskenble NpUPOMHBIE KAMHH, KJIMHKEp-
HBIfi KHPOHY H CTPOHTEJbHBLIl KHPIHY BBLICOKO#
MPOYHOCTH;

cpeaneit npounocru: 35, 50, 75, 100, 125, 150,
200 u 250 — Jsierk¥e NpUpoOAHLIE KaMHH, KHpNHY
pasHRX BHIOB, OETOHHRIE W  KepaMHUYECKHe
KaMHH;

HH3KOM mpouHocTH: 4, 7, 10, 15 u 25—caaGue
[HJbHble H3BECTHSKM, CHIPIOBHIE MaTEPHAJIbL.

TpeGosanns TOCToB k mokasaTensiM Npoy-
HOCTH KHPIHYA CX.. I IPHJIOMEHHH 3.

Ilpumewannsa 1. Mapku xaMmHeir, GETOHOB H pac-
TBOPOB CJEAYeT onpepeaars no METOXHKE, YCTaHOBJIeHHOi'{
COOTBETCTBYIOLHM! TOCYXApCTBEHHLIMH CTaHZapTaMu.

3a Mapky KpYHLBIX GJIOKOB M3 NPHPORHBIX KaMHER cJie-
AYeT TMNPUHHMATb BpPEMEHHOE CONPOTHUBJEHHE CXKAaTHIO B
kl/cu? Ky6oB ¢ pasmepoM peGep 200 mx.

2. dasa GeroHOB, NMPHMEHSIEMBIX B KayecTBe yTemJaHTe-
.neﬂ, JHONYCKAITCA NPOCKTHHE MapKu MO BPEMEHHOMY CO-
npotusaennio cxathio 7, 10 u 15, a ang Bxaauwiuedi u
AT He MeHee 10,
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2.1.3(2.3). Moposocrofixocts (Mp3) kKameH-
HbIX MaTte€pHaJJoB AJ1 BHEUIHEH 4YacTH KJIaJKH Ha-
PYXHBEIX cTeH (Ha raybuny 12 cu) u nas ¢yHna-
MEHTOB (BEepXHfAs 4acTb JIO NOJOBHHEI PacdeTHON
rayOHHBl TPOMEP3aHHUS IPYHTA, ONpefeisieMolt 1o
HOpPMaM INpPOEKTHPOBAHHSI OCHOBaHHUH 3NaHHH H
COOPYKEHHil) B 3aBUCHMOCTH OT CTENEHH LOJro-
BeYHOCTH KOHCTPYKUHH NOJIKHA OTBeyaTh Tpe6o-
BaHHAM, YKa3aHHHIM B Ta6a1. 1 n nn. 2.1.4(2.4) u
2.1.5.(2.5) nacrosmero pasnena PykosoacTaa.

Crenenb HaJleXHOCTH, NpHHsATast B Taba. 1 H
B rnase CHull 11-B.2-71, onpenensercs no xoJ-
FOBEYHOCTH KaMEHHBIX KOHCTPYKIHE (CPOKY Cay-
xObl). [TpuHHMalOTCA ciefylOlMe CTENeHH Ha-
AeXHOCTH (CTeneHb JOJTOBEYHOCTH) KOHCTPYK-
LM

I —co cpokoM cayx6b He Menee 100 Jer;
II - » » » » » 50 ner;
I — » » » » » 20 ger.

2.1.4(2.4). dna pafioHOB BOCTOUHEE H I0XKHee
JIHHHH, Npoxojsileil yepea ropona Tyance, I'pos-
Heift, Bosrorpaa, Caparos, Kyii6umes, Opck,
Kaparanna, Cemunanarunck, Yers-Kamenoropex,
HOPMBI MODO30OCTOHKOCTH, NPHBeJeHHLIE B Tab.I.
I(1), nonyckaercs CHHXKATh Ha OJHY CTYMEHb, HO
He HHXe Mp3 10.

2.1.5(2.5). Ona CeBepHOR CTPOUTENLHO-KJIH-
MAaTHYECKOH 30HBl, a TaKXKe AJS paloHOB mobe-
pexuit Jlenosuroro 1 THXOro OKeaHOB Ha LIHpPH-
Hy 100 XM, He Bxoasmux B CeBEpHYIO CTPOHTE/b-
HO-KJIHMATHYECKYIO 30HY:

a) MapkH 1O MODO3OCTOHKOCTH MaTepHajoB
IJIs BHENIHeN 4aCTH KJajAKH HapyXHHX CTeH
(npH CNJIOMIHEIX CTeHaX: Ha ray6uny 20 cm — nns
CTeH U3 KaMHeil ¥ 25 cu—JInsl CTeH M3 KHPNHYa)
H 051 GYHAAMEHTOB JOJKHHE OHTb HAa OIHY CTY-
HeHb BHIIUE YKa3aHHBIX B Ta6J. I(1), Ho He Bhie
Mp3 50 nns KepaMHUeCKHX MaTepHANIOB H NpH-
poAHbHX Kamuell H Mp3 100 — 15 GeToHHBEIX
KaMHeli;

6) He jgonyckaeTcs NpHMeHeHHe KaMmHefl M
6JI0KOB M3 siueHCTOro GeToHa AJIS HapYXKHBIX CTeH
3IaHHII ¢ MOKDEIM DEXKHMOM NOMEUIEHHI HE3aBU-
CHMO OT HaJIHYHA NapOH30JIsLHH;

B) MapKH [0 MOPO3OCTOHKOCTH KaMHe H 6110-
KOB H3 TsKeJIoro 6eToHa, NPHMEeHseMBIX I YCT-
poiicTBa QyRIaMEHTOB H NOA3EMHBIX yacTeil CTeH,
BHE 3aBHCHMOCTH OT YPOBHS TPYHTOBBLIX BOJ, CJIe-
oyeT npHHHMAaTh He HHKe Mps 150, Mp3 100 =
Mps3 50 coorBercTBenHo npu I, 11 n I crenensix
HaeXKHOCTH KOHCTPYKUHH.

Ipumeuanne. Onpenexenne rpamun CesepHoit
CTPOHTENBbHO-KAUMATHICCKOH 30HBI H ee NOA30H [3aHO B
«YKasanusx mno NMPOEKTHPOBAHHUIO HaCeJIeHHHX MeCT, upen-
upusATHi, 3ganuit u coopyxenui B CeBepHOH CTPOHTENDb-
HO-KauMaTH4eckoit 30He» (CH 353-66).

2.1.6. KameHHble MaTepHalbl, KOCTABAAEMbIe

Ha CTPOHNTEJBLCTBO, HOJIKHBI CONIPOBOXKAATLCA 3a-



Ta6auna

Mapkn KaMeHHBIX MaTepHanoB, NPHMEHSEMbIX

A BHENIHMX 9acTel KNAAKH HAPYXKHLIX CTEH
H Ans PyHZAMEHTOB, 10 MOPO30CTOAKOCTH

1 (1)

3navyenus Mp3s npm crenes
HH RaAEXHOCTH KOHCT-
Bua xOHCTPYKUMA pysusf

1| o | m
1. HapyxHpie CTeHH u"aAH HX
oOAuIOBKA B 3JAHHRX ¢ BJAAXK-
HOCTHBIM pEeXHMOM [OMEIUCHHMIL:

a) CyXuM ¥ HODMaJblbiM . 25 15 10

6) BRaXHBIM . . . . . . 35 25 15

B) MOKDHM . . . . 50 35 25
2. BuicTynaoumse ropu3ouTaib-
Hble W HAKJOHHBEIE 3JeMEHTH Ka-
MeHHHX KOHCTDYKUMI ¥ OGJHLO-
BOK, HE 3alluIleHHble BOJAOHE-
NPOHHIIAEMbIMH NOKPBITHSAMH (na-
panerhl, HapyJKHble IIOJOKOHHH-
KH, KapHH3hl, TOSCKH, 06pe3Hl,
HOKOAM H ApYrHe 4acTH 3Jauuil,
nojBeprauHecs YCHIEHHOMY
YBAQXKHERHIO OT ROXAA U TAaio-

wero cHera) . . . . . . . 50 35 25
3. dyHpameuTs! ¥ NOK3eMuble

qacTH CTCH:

a) H3 HCKYCCTBEHIIMX KaM-

Hei u Geroma . ., . . 35 25 15

6) H3 NPHPOAHOrO KaMHA . 25 15 15

MpuMeganusa: 1. Mapku o MOPO3OCTORKOCTH, npuseneH-
Hole B Ta6a. I(l), A BCeX CTPOUTENbLHO-KAUMATHIGCKHX 30H, Kpo-
Me YKa3aHsbix B 0. 2.1.5 (2.5), MOTYT OHTb CHHXKEHB! AJIS KJIAAKH
M3 PANHAHOTO KHPMHYAa NNacTHYeCKoro ¢GpopMOBAaHHA Ha OAHY CTy-
neus, HO He HiXe Mpa 10 B caeaylomux cayzasx:

a) RISl HADYKHBIX CTeH NOMEIEHHR® C CYXHM M HOPMAaJbHBIM
BJAXKHOCTHBIM DeXHMOM nomewmmeHuft (m. la) —npm 3amure nx
MOPO30CTORKHMH OOG/AHUOBKaMH, YAOBJCTBOPAIOUIUMH TDeGOBAHEIM
Taba. I(1), TonmuHoN ne Menee 35 ma;

6) NS HapyXHbIX CTGH BJAXKHLIX ¥ MOKDHX NOMeIleHHI
{(nn. 16 ¥ 1B) npH 3amuTe HXx ¢ BHYTpeHHell CTOPOHH TrEHEpPOM30-
aauuefi HAH nmapousohsauued;

B) AJS 3JeMEeHTOB KaMeHHKX KOHCTPYKHHE ® nns dynnamen-
T0B (nn. 2 1 3) NpH 3al(UTe HX OT YBJaXKHEHHS THAPOH3OASUuef;

r) ana QyHAaMEeHTOB M INOA3EMHLIX 49acTeffi CTeH B MaJIOBJaxX-
HBIX TPYHTaX, €CJH NJAAHHAPOBOYHAS OTMETKA 3¢MJH BbIIlIE YPOBHSA
rPyHTOBbIX BOX Ha 3 s H Gonee (0. 3), nNpH ycrpoficTBe TpOTYya-
POB HAKX OTMOCTOK.

2. Mapku no MOpo30CTONKOCTH, NpHBENEHHbLIe B Nt. 1 H 2 pas
TOHKHX OONMUOBOK (TOMUHHOA MeHee 35 MM), NOBLINAITCA HA OA-
. Hy CTyneHb, HO me Buile Mp3 50, a naa CesepHoft crTpofiTeNbHO-
KAHMATAYeCKON 30HHI ~— Ha ABE CTYNEHHM, HO He Bbite Mp3 100.

3. Mapkn no MOpO30CTOAKOCTH KaMeHHLIX MaTepPHaaoB, IpH-
MeusieMbIX A (YHAAMEHTOB M NOA3EMHHIX YacTeft cTeH, cienyer
noBbINaTh Ha OAHY CTyNEHb, eCJH MAAHHPOBOYHAaSs OTMETKA 3EeMJH
Bblllle YDOBHS TPYHMTOBLIX BOJA MeHee ueM Ha 1 A.

4,"Mapku XaMHA NO MOPO30CTORKOCTH ANS XJAAKH OTKPHTHX
BOAOHACHI[aeMbIX KOHCTPYKLHA M KOHCTPYKIHfi COOpYXKeHHA B 30-
He MepeMEeHHOro YpOBRHS M NOACOCa BOAN (MORMmOpHBIE CTEHKH, pe-
3epBsyapsl, BOAOCAHBH, GOPTOBHE KAMHE H T. I.) NPHHHMAKTCA MO
cneuMaNbHbIM YKa3aHHAM.

5. TpeGoBauiig HCNHTaHHS IO MOPO3OCTORKOCTH HE NpPEABLNB-
AKIOTCR X NDHPOAHLIM XK2aMEHHBIM MaTepiasiaM, KOTOpbie¢ Ha Onml-
Te NPOIIOrG CTPOHTEALCTBA NOKA3adH ROCTATOYHYIO MOPO3OCTOA-
KOCTb B AHAJIOTHYHBIX YCJAOBHAX PaGOTHL

6. CTenens HANEXKHOCTH KOHCTPYKIHA Ha3HadaeTcs MPOEKTHOR
oprauusanuefi.

BOJACKHM TNAacNOpPTOM, COAEpXKalUNM CBEIECHHSA O
npeneJe Wx npoYrocTd (Mapxe) H MOPO30CTOHKO-
CTH, a JJSA JIETKHX M TEIUVIOH3OJSIIIHOHHBIX MaTe-
pHaJsoB — i 06 06BeMHOM HX Bece. IIpu orcyrer-
BHH Macnopra nepex NpHMEHEHHEM MaTepHaJoB
CTpoOsfilllasi OpraHU3alUsA AOJKHA NPOBECTH HEe0O-
XOJHMble UCIIbITAHUS.

KOHTpO/IbHBIE HCTILITAHUS KAMEHHBIX MaTepH-
aJIOB CJEAYyeT TNPOH3BOJHTb Ha CTPOHTENbCTBAX
H NPH HaAHYHH NAcnopTa, eCJaH MaTepHasbl NMpH-
MEHAIOTCSl B 3JaHHAX BHICOTOH OoJiee ueM 5 3ta-
el My npu obuiei BeicoTe 3Aanus GoJgee 15 #,
a TaKMe He3aBHCHMO OT 3TaXXHOCTH 3JlaHHs NpH
BBICOTE 3Tax<e# Oonee 5 M.

6) KamenHble MaTepuaibl U u3Jenus !,
NpUMeHsieMble A PYYHOH KIaJKH

Kupnuu

2.1.7. K KHDIHUY OTHOCATCA U3MLIHS TOJILH-
HoH MeHee 13 ca, yKjaJablBaeMble KaMEHUIHKOM
B CTeHY OQHOH pYyKoil (OLHOPYYHBIK MaTepuasn).
[ltyyHni BeC KHpnHYa OrpaHHYUBAeTCs BECOM
4—43 ke.

J1J1s KaMGHHBIX KOHCTPYKUHI IPUMEHSIOT cJe-
NyloUlHe BHIbl KHPNHYa:

a) TNOJHOTENbIl — [VIHHSAHBIA OOBLIKHOBEHHHIH
IJ1aCTHYEeCKOoro )3 ﬂOlechOI‘O npecconanna
(FOCT 530—71), cunukatublit (FOCT 379—69),
CTPOUTEJIbHBIH H3 TpPeneJOB W  JHATOMHTOB
(FOCT 648—73) m unakoswiii (I'OCT 1148—
41%),

6) nycToTeJbll NIaCTHYECKOrO IPECCOBAHHS
(T'OCT 6316—55*) u u3 TpenesioB H JHATOMHTOB
(FCOCT 648—73).

Monynbupi# (TOJIHHONK 88 Ma) TIHHSHBIN U
CHJIMKATHBIA KHMPNHWY JJIsi YMEHBIIEHHsi €ro Beca
JNOJIXKE€H MMETb TEXHOJIOTHYECKHE IYCTOTHI.

2.1.8. Tunbl NYCTOTEJOrO0 KHpNHYa HNpuBeHe-
Hbl Ha pHc. 1.

[TycroTenplii KHpNHY IJIACTHYECKOTrO Npecco-
BaHHS B 3aBHCHMOCTH OT 0OBEMHOrO Beca pasje-
JsieTCs Ha JBa KJacca: kjaacc A—c oO6BbeMHBIM
BecoM o 1300 xe/m® BKMIOUHTENBHO H Kiaacc B—
¢ o6bemusiM BecoM Ooaee 1300, HO He BhimIe
1450 xe/m3. Bonee nuskuit o6GbeMHbIl Bec KUpNN-
4ya JIOCTHraercss KakK 3a cueT NYCTOT, TAK H MO-
BBIIUEHHOH NMOPHCTOCTH KepaMHUYeCKOH Macchl.

O6GbeMHBIl BEC MyCTOTEJOr0 KHPMNHYA MOJY-
CyXOro npecCOBaHHA He JOJXKEH NpeBhUIaTh
1500 x2/m3.

2.1.9. MapKka KHpNHYa YCTaHaBJHBAETCS IO
pe3yJbTaTaM HCIILITAHHH Ha CXKaTHe H H3rub, 3a

! KOHCTPYKTHBHHE pellleHHs] U JPYrHe XapaKTepHCTHKU
KHDNHYHEIX H BUOPOKHDPNUYHHIX NaHeseil ¢cM. B pasjene II.
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Puc. 1. IlycroTeanii Kupnuy

@ — DASCTENECKOrO NPECCOBANRA; 6 == MOAYCYXOro mnpec-
[oe):E:3:8.¢

HCKJIOYEHHEM IIJAKOBOTO KHPNHUA, AJs KOTOPO-
ro MCHBITAHHs HA M3rH6 NO cTapAapTy He Tpely-
eTcsl.

Kamnu obbikrosernnbie

2.1.10. K OGLIKHOBEHHHIM KaMHSIM OTHOCATCS
H3/IeJIHS 110 pa3MepaM GOJIbLIHE, YeM KHpIHd, I0-
NyCKalollye PYYHYIO KJAaAKy.

2.1.11. PexoMeHayeTcss NPUMEHATh KepaMHue-
CKHe NYyCTOTeJble KAMHH C BEPTHKAJbHBIMH Le-
JIEBHAHLIMH YCTOTaMH IUPHHOM He CoJsee 12 mu;
3TH KaMHH 6oJsee 3¢Q(eKTHBHEI IO TEMJIOHIOJSA-
UHH, Ye€M KHPNHY C HEGOJbIINM  KOJHYECTBOM
KPYIHREIX mycToT. O6bEeMHEL BeC KaMHell He N0J-
*XeH 6bITh Bhilwe 1400 x2/#3. [1o npounocTn kepa-
MHYEeCKHE KAMHH MOTYT NPHMeHsATbhcs Mapok 50,
75, 100, 125 u 150. IlycroTHOCTL KamHueln 22—

Puc. 2. Kepamaueckre nycToOTeNHe XaMHA
& == 7 nycror; 6 =18 nycror

Puc. 3. Beronnble nycroTenbe KaMHH

a -— TPeXNyCTOTHHR JOXKKOBHA; 6 — TO Ke, ThIUKOBLIf;
6 ~= KaMHH CO LIeNeBHRHLIMH NYCTOTaMM Hejble; 2 — TO XKe.
TIPORONLRAA MOJOBHHKA

249%. Tunbl xamued, ycraunosaennsie [OCT
6328—55*%, npuBeeHH! Ha pHC. 2.

2.1.12. KamMHH GeTOHHBIe CIJIOWIHBIE M MYCTO-
TeJble H3rOTOBJSAIOT H3 GETOHA TSIKEJOro MJIH
JIETKOTO € MOPHCTHIMH 3amoJHuTeNsiMH. Kamun
AO/KHEl OTBEdaTh tpe6oBanusim I'OCT 6928—
54*,

OcHoBuble paszmepsl kKamieii: 3903190188
u 390907188 mm. Ionmyckaercs NPHMEHATb
KaMHH TakKxe c pasmepamH 490)240X188 =«
490290188 mm, H3rOTOBJEHHbIE H3 JIETKOro
6etoHa ¢ o6beMHBIM BecoM o 1200 x2/m%. Bec
OTAEeNbHLIX KaMHel He JIOJMKEH npeBbimath 32 Ke.

BeToHHBE KaMHH BBITYCKAIOTCA CJEAYIOLIUX
MapoOK 110 IPOYHOCTH:

nycToTesble M3 Jierkoro Gerona — 25, 35, 50
1 75;

cnJyomxse H3 Jjgerkoro 6erona — 35, 50, 75 u
100;

NyCcTOTeNHle U3 Taxkenoro Gerona — 50, 75, u
100;

civiolIHbe H3 Taxeaoro Cetona — 75, 100,
150 n 200.
Mopo30CTOAKOCTh ROJIKHA OHTL He  HHXKe

Mp3 10 paa xamueeir Mmapku 25 1 Mp3 15— nas
Kamuefi mapku 35 n sume. FOCT 6928—54* npe-
JNycMaTpHBaeT N0 TPeOOBaHHIO NOTpeGHTeNs H3-
roTOBJIEHHe KaMHel 6oJjiee BHICOKOH MOpPO30CTOM-
KOCTH.

IlycroTennie GeTOBHBIE KAMHH NPHBEJIEHbl Ha
puc. 3.

PexoMenyeTcst NpHMEHsITb KaMHH ¢  IileJe-
puaubiMu nycrotamu (FOCT 6133—52), obecne-
YHBAIOIIHE BHICOKYIO TEIJIOH30JMALHIO CTeH. KaM-
HY C KPYNHBIMH NYCTOTaMH lieJecoobpasHo NMpH-
MeHATb B paioHax, rie MO TeNJOTeXHHYeCKHM
YCJAOBHAM He TPe6yeTcs 3acHITKH MYCTOT TEMJIO-
H30/ISILHOHHEIM MaTepHaJOM.



2.1.13. Kamun n3 aBTOKnaBHeHIX H 06e3aBto-
KJAaBHHIX SIYEHCTHIX OETOHOB JOJIKHLI OTBEYaTb
tpe6oBanusim MPTY 7-20-69. KaMHH BHBYycKa-
10TCs Mapok 25, 35, 50, 75 u 100 ¢ 06bEMHBIM Be-
com ot 500 po 1000 xz/#3. Mopo3ocTofiKoCTb KaM-
Hel He XoMXKHa CbiTb HMXe Mp3 25— fas cTeH
3NaHUA C CYXMM H HOPMaJbHBbIM BJIAXKHOCTHHEIM
peXuMoM noMemenust ¥ Mp3 35— aas 3naHui
C BJIaXKHBIM peXXHMOM. THILI B pasMepbl KaMHeil,
NpHMEHsIEMBIX IJ1S1 KJaAKH Ha pacTBOpe, NpHBe-
AEeHH B TabJ. 2.

TaGrunma 2

THAB H pa3Mephl KaMHEH M3 AYencTuIX 6ETOHOB,
NpPHMEHSIEMBIX AJs1 KITAAKH HA pacTBope

Paamepnr p mum

Tun l

BBICOTA IUHPRHA I AJIHHA

OCHOBHEIE KaMHH

I | 198 (200) 200
11 | 198 (200, 300) 250 (240)
1 | 198 (200) 300

590 (500); 290
590 (500); 290
590 (500); 290

JoGopunie xamMuu

v | 98 (100) 200 590 (500); 290
V | 98 (100, 150) 250 (240) | 590 (500, 530); 290
VI | 98 (100) 300 590 (500); 290

lMpaesanne B ckoSKax yKasauw pa3Mepw KaMmuefl,
BLIYCK KOTOPLIX RONYCKaeTCH Ha RefCTByiolmeM oGOpyROoBaHHH IO
ero H3Hoca.

Ans KAagKE Ha KJNel0 KaMHH MMelOT BLICOTY H IIHDHHY TY
ke, 9TO H NPH KJdanKe Ha pacTsope (Tala, 2), a ONHHA NPHHH-
Maerca 598 u 298 BmecTo 590 M 290 M.

Ilo o6beMHOMY BECY B BRICYHIEHHOM COCTOSI-
HHM sYeHCThIe GETOHBI Pa3essioTcs Ha Kaacch A
u B, npusenenHsle B TabJ1. 3.

2.1.14. OcHOBHBIE BHIbl NMPUPOJAHBIX KaMeH-

Ta6banua 3

O6beMHbI BEC AUEHCTOrO GeTOHA B BHICYIIEHHOM
A0 TOCTOSIHHOTO BECa COCTOSIHMH

MeKcHManbHuft 06beMHNt Bec B x2/M’ AR MapoK GeToHa

Knace
ﬂqung:
Trons 2% 35 50 75 | 100 150 | 200
A 600 700 | 800 | 900 { 1000 | 1100 | 1200
B 700 800 | 900 | 1000 | 1100 | 1200 | —

Mpumewauua 1. 3a NPoOeXTHYIO MapKy sueHcTOoro Ge-
TOHA NPHHEMaeTcs Npenea MPOYHOCTE KyGoB pasaMepom 200X 200X
X200 Mm. BaaxsocTs GeroHa, OTBENalOWlasw IPOEKTHOR Mapke,
npruHMaerc 8% AN sYEHCThIX GeTOHOB, H3TOTOBJIEHHBIX Ha KBap-
OesoM necke, H 15% Aas A9eHCTbIX OGETOHOB, M3TOTOBJEHHBIX Ha
sone. [lpn GonsbuieA BAAKHOCTH GETOHA MROJMKHLI BBOXHTHCH KO-
sbdHLHeHTH, NpHUBeaeHHbie B «PYKOBOACTBE NO NPOEKTHPOBAHHIO
6eTOHHBIX M XKeJe30GeTOHHHBX KOHCTPYKIHM H3 SUeHCTHX GeTOHOB®.

2 Nna GertoHa Kaacca A RONycKaercs OGBeMHHI Bec Ha
100 x3/#° MeHee yka3anHWX B TaGa. 3 B CAyuasgX OCBOEHHS NpOM3-
BOACTBa Takoro GeTOHa OTAENbLHHIMH 32BORAMH.

HBIX MaTepHaJIOB H HX XapaKTePHCTHKH mpHBene-
Hbl B [IPHJIOXKEHHH 2.

B palioHax IIHPOKOro pacnpoCTpaHeHHsI NpH-
POIHBIX JICTKHX KaMEHHBbIX MaTepHasioB 006beM-
HelM BecoM << 1800 xe/#® (nnabHBlE H3BECTHSIKH
CpenHell H HHU3KOH NMPOYHOCTH, TYOH U Op.) HX
CIeAyeT NPHMEHSATD AJs1 CTEH 3[aHHH NIpeHuMyle-
CTBEHHO B BHJIE€ MOHOJHTHBIX KPYNHHIX OGJIOKOB,
BLITHJIHBAaeMblX HENOCPEACTBEHHO H3 3abos,
COCTaBHBIX (M3 OOLIKHOBEHHLIX KaMHefl) BHOpHpo-
BaHHbIX 6JIOKOB HJIH NaKeJel HJIH B BHIE OOBIKHO-
BEHHHIX KaMHeH IJs PY4YHOH KJajaku. [IpuMene-
HHe NPHPOAHLIX KaMEHHbIX MaTepHaJoB OGBbeM-
HBIM BecoM GoJsiee 1800 xe/#® momyckaercst RJas
Hapy>XHBIX CTEH NPH COOTBETCTBYIOIEM TEXHHKO-
3KOHOMHYECKOM 000CHOBaHHH.

[IpuMeHeHHe CTEH U3 KHPNHYA, KEPAMHYECKHX
KaMHed M TOMY NONOOHBIX MaTepPHaJIOB B 3THX
paiioHaX BO3MOXKHO, €CJIH B pe3yJbTaTe TeXHHKO-
9KOHOMHYECKOr0 aHaJH3a MO MECTHLIM YCJOBHAM
3TO OKaXKeTCs 1eJ1eCO06pa3HbIM.

FOCT 4001 —66* ycTraHaBauBaeT cjaenaylouine
THNBl H pasMepbl NMOJHOMEPHLIX KaMHeil:

tun 1 pasmepom 390X 190X 188 mm;
» 2 » 490>(240 <188 »;
» 3 » 3901907238 » .

Jlonyckaloorcs KaMHH H JAPYFHX pa3MmepoB
nocie TEXHHKO-3KOHOMHYECKHX 06OCHOBaHHH,
npuueM Bec OT/AeJbHBIX KaMHed He JIOMXKEeH npe-
BoIlaTh 40 xe.

32BoAOM AOMKHBI NMOCTABJATLCA MO CHEUH-
bukauusaM norpeGUTENs TaKkKe KaMHH, DPaBHhe
/o u 34 uenoro XKaMHsl MO JJHHE B KOJHYECTBE
He 6oaee 109% mnaprtun.

KamMuy n/s cTeH MOryT NpHUMEHSITbCH CJleny-
IOIHX MApOK IO NPOYHOCTH:

H3BecTHAKa — 4—400;

Tydpa — 35—400.

Jns KaMHeA M3 OCaJOYHBIX TOPHBIX MOPOX
KpoMe IPYrHX HCOLITAHHA [OJIKEH ONpelensiThb-
¢ TakXke KO03b(DHUUMEHT BOAOCTOHKOCTH (pas-
msiryenus). KoabdHuueHT BOAOCTONKOCTH, on-
penessieMblii OTHOLUEHHEM Inpejiesna INPOYHOCTH
NPH CXATHH B HaChIL[EHHOM BOXOH COCTOSIHHM
K npenety INPOYHOCTH B BO3AYIIHO-CYXOM COCTO-
SAHUH, He JAoJXeH ObITb HHXe. IJAS KaMHel
KnaakHn ¢yHIaMEHTOB M NOL3eMHBIX yacTtefl 371a-
Huf — 0,7, a AAsL KaMHeH KJaldKu CTeH Bbllle
rugponsonsigin — 0,6.

3a mMapKy NPHPOMHBIX KaMHell HOJ/KeH mNpH-
HAMATbCA Npeliesl MPOYHOCTH NPH CXKATHIL, Onpe-
NEeJEHHBIH HCNBITAHHEM LeJbIX HJH NOJIOBHHHBIX
KaMHed HJIH Ky6oB ¢ pa3mepaMHu pebpa 200 mam.
IlonyckaeTcss onpenensith MapKy KaMHSI HCIbI-
TaHHeM Ky6OB H UHJHHADPOB MEHBUIHX Pa3MepoB
C YMHOXEHHEM pe3yJbTaTOB HCNBITaHHA Ha
K03 dHUHEHTH!, NPHBEeLeHHble B Ta6J, 4,



Tabaunua 4

Pasmepnt 06pa3noB s onpenelNeHuss MapKu
NPHPOAHOTO KAMHAl H KO3 PHUHEHTDI

Pa3mepnl peGep kxy6os HaH
anameTp d H BHICOTA
h(d=Hh) nunuaApa, MM

Kos¢pdruuenr ann
Mapka kamus I A —
KyGa Immﬂﬁgpa

425 200 1 —
35—75 150 0,9 0,95
100—200 100 0,85 0,9
70 0,75 0,8
300 u Ganee 50 0,7 0,75

Ky6nl 4 uuJHHAPBE M3 CAOUCTBIX TOPHBIX NO-
PO MOJIXKHBI MCHBITBIBATLCA Ha CXKaTHe B Ha-
NpaBJIeHHH, NEPNeHAUKY/ISIPHOM CJOSIM.

ITpy npuMeHeHHH NPHPOAHBIX KaMHeH B KOH-
CTDYKLHSIX, IIOCTOSTHHO TNOJBEpPralomMXcsi YB-
JaXKHeHHI0 (QYHIXAMEHTBbl BO BJIaXXHBIX [PYHTaXx,
NOANOPHBIE CTeHbl U T. I.), 3a MapKy KaMHued
AOJIXKeH NPHHHMATbCA Npeles NPOYHOCTH o6pas-
I[OB, HCNBITAHHBIX B HACBHILIEHHOM BOJOH COCTOS-
HHH.

ByToBHII KaMeHb TAXKENBIX TOPHBIX TOPOJ
(rpaHHT, TSXeJble H3BECTHAKH U T. I.) CJIERyeT
NPHMEHSITb A5 (PYHIaMEeHTOB, LOKoJell U AJs
CTeH NOMEUIeHHH, PACMNOJIOXEHHBIX HHXKe YPOBHS
3emJi. Brime ypoBHSI rpyHTa CTE€HBI H3 GYTOBOrO
KaMHSl TaKHX TIOPOJ MOFYT BBINOJHSATBCA TOJBKO
NPH OTCYTCTBHII KaKHX-AHG0 Apyrux Gojee Jer-
KHX MaTepHaJOB, B BHAE HCKJIOYEHHS, B 3laHH-
s1X BBICOTOH He 6oJiee ABYX 3Tamel U oOuieil BHI-
coroit He OoJiee 6 .

2.1.15. Tlpu oTcyTcTBHH Ha MecTe CTPOHTEJNb-
CTBa KHMPNHYa, GETOHHLIX H NPHPOAHBIX KaMHEH
IJ1si MaJOITaxHOro CTPOUTENILCTBA NPH TEXHHKO-
5KOHOMHYECKOM O0OCHOBAaHHHM MOT'YT IIDHMEHSTb-
csl rpyHTOOCTOHHbIE KAMHH H MOHOJIUTHRIA I'DYH-
TOGETOH, H3TOTOBJISIEMbleé M3 I'DYHTA H IIEMEHTa3
Mapkn He Hixke 300 B KauecTBe BSIKYINEro Ma-
TepnaJa.

KamMun H3 CHIpIOBBLIX MaTepuajoB (caMaH,
CHIDHOBBLIA KHPNHY H T. A.) JONYCKAaeTcss NpHMe-
HAATb B MaJO3TaXKHOM CTPOHTENbCTBe 3daHuit IV
KJlacca B pafiOHaX ¢ CYXUM KJHMaToM Mo Crie-
UHaMbHBIM HHCTpYKuMsiM. [lonroBeuHocTh Ha-
PYXKHBIX CTEH 3THX 3JaHHi JRoJKHA oObecrneyu-
BaTbCs NEPHOAHYECKHMH DEMOHTaMH,

8) KpynHnie 610KH

berornbie u curuxarroie KpynHotie 6.20KU

2.1.16. Kpynuele G6JOKH NDHMEHAIOTCS M3
1leMeHTHOro O6eTOHa Ha TWJIOTHHIX M NOPHCTHIX 3a-
NOJHHUTENSX, U3 IVIOTHOTO CHJIMKAaTHOro OGeToHa,
a TakXe H3 LEMEHTHBIX M CHJHKATHBIX sIUEHC-
ThIX 6€TOHOB.
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2.1.17. )Kene3o6eToHHbIE IVIHTHL AJS JIEHTOY-
HEIX QYHIaMEHTOB HOJKHBI ObITb H3rOTOBJIEHH!
u3 6eToHa MapKH He Huxke 150 n ynosneTBopsTb
Tpe6GoBanusm [OCT 13580—68.

Kpynnpie 6J0kH, npHMeHsieMble IJifi CTEH
NIOIBAJIOB, OKOJEH H QYHAAMEHTOB, NOJXKHH OT-
Beyatb TpeboBanusmM TI'OCT 13579—68. as
LOKoJIed H (PyHIaMEHTOB NPUMEHSIIOTCH CJIOL-
Hble GJIOKH, a AJISi CTeH MOJBAaJIOB — CIJIOLIHbIE
HJIH MyCTOTEJNbIE.
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Puc. 4. OcHOBHBlE THOH KDPYRHLIX G6JOKOB HapyXKHBIX CTEH
AN8 KHJABIX 3LaNHA

1 — npOCTeROYHBIR, PAROBON; 2 — NPOCTEHOYHEIA, yriosofi; 3 — no-

AOKOHHHIY; 4 — nepeMbiYeqHblfi; 5 —= NOACHON DSAOBOfi; 6 — NOSACHOA

yryoBo# (NMYHKTHPOM YKasaHOo JeJleHHe NPOCTEHKOB HAa GJNOKH NpH
q9eThIpEXpARHOR paspesxe)

Beton ans u3rotoBJeHHs GJOKOB JOJXKEH.
YAOBJETBOPATb C/eAyIOlUM TpeGOBaHHAM:

LIeMEHTHBIH — MapKH He HHxke 100;

TSXKEJbIl CHJIMKATHBIA — MapKH He HHXKe
200, npu o6beMHOM Bece He MeHee 1900 wa/s3

Mop030CTORKOCTh LIEMEHTHOTO H CHJIHKATHO-
ro 6eToHa AOJKHa GbiTb He MeHee Mp3 25.

B cayuae HeoGXOMHMOCTH LOKOJbHBIE 6JIOKI
JOMyCKaeTcss M3roTOBJSATH H3 GeToHa Ha NOpHC-
TBIX 3aNOJHUTENSX (KPOMEe KOTeJNbHBIX IIJIAKOB,
30J1 U ropeJblx 3eMenab). B atom ciayuae Hapyx-
HBII cof GJIOKOB TOJMIUMHOR 5—10 cm crenyer
BBINIOJIHAITD M3 TsKesaoro GeToHa OO6beMHOro Be-
ca He Huxe 2400 xe/m3.

2.1.18. OCHOBHBIMH THIAaMH KPYNHBEIX 6J10KOB
LN HapYXHBIX CTEH XHJBIX 3MaHUH SBJISIOTCS
NPOCTEHOUHEIA, YIJIOBOH, NONOKOHHHIA, TMepeMbl-
yeunnl#l H nosicHoil. IIpHMephl THNOBBLIX O0J0KOB



(cepust 1.133-1 «TunOBEIX KOHCTPYKUHMHA H Aera-
Jell 30aHHE U COOpYXeHHH») TIpHBeAeHH Ha
pHc. 4.

Jas cTeH npoM3BONCTBEHHBIX 3NaHHH mpUMe-
HAIOTCSA TUNOBBIEe GJIOKH B COOTBETCTBHH C CepHs-
MH «THIOBBIX KOHCTPYKUME H Jertastell 31aHu#
H coopyxeHui» (cM. cepnio 1.433-1 «Crenrl mpo-
MBILJIEHHBIX 30aHMH M3 JIeTKOGeTOHHBIX 6J10-

KOB»).
a) fot-y 6 fla -1
l’ -M lf
{_ —
2 2
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Puc. 5. Kpynubie Gnoxn (naHen#) H3 sSUeHCTHIX GETOHOB
npd IBYXGJMOUHOH pa3peske CTeH

@ — NpOCTEHOUHBRA; 6 «= nofcHOM

2.1.19. Tonmu#a G6JOKOB HApYXHBIX CTeH
npunuMaercs ot 30 mo 60 cm, a BHYTPEHHHX
cted oT 20 10 40 cm ¢ rpaganuest 10 cm; npH co-
OTBETCTBYIOUIEM TEXHHYECKOM OGOCHOBAHIH, C
Y4ETOM MECTHHIX KJIMMAaTHUYECKHX YCJIOBHH H Tpe-
6oBaHMil POYHOCTH, BOSMOXKHBI TaKxkKe H ApYrue
TOJIIHHKE GJIOKOB C rpajanueit 5 ca.

2.1.20. BaokH M3 EMEeHTHOrO Jierkoro 6eToHa
IJIsl HADYKHBIX CTEH MHJBLIX 3JaHHA BLICOTOM
nsTh 3Taxed M GoJiee H3rOTaBJIUBAIOTCH U3 Oe-
ToHa MapkH 50 ¥ BHIIe, a Mg BHYTPEHHHX
cTeH — u3 GeTona MapkH 75 u BhIIIe.

2.1.21. Bioku ¥3 NJAOTHOrO CUJIMKAaTHOro Ge-
TOHa JAJIS HapyXKHBIX CT€H IpHMeHSIOTCA ¢ 3¢-
GeKTUBHBIMH NYCTOTAMH HAM C TEMJIOH3OJSIH-
OHHBIMH MaTePHaJaMH.

CusnkaTHBIE GeTOH NOJKEH HMeTb MapkKy Mo
NPOYHOCTH: st GJOKOB HapyXHBIX CTEH IOMe-
IEeHHH CYXMX H C HOPMAaJbHOH BJIAXHOCTbIO,
a Takxe JAJs BHYTPEHHHUX CTeH — He HHxe 150
H 18 OGJIOKOB HapYXXHBIX CTEH BJaXHBEIX IOMe-
Huft — He Huxe 250.

Hns ymeHbliennss Beca H pacxofa GeToHa
6/I0OKH MOTYT HMeTb KDYMNHble IMYCTOTH, KOTOpLIe
MOTYT HCIOJb30BaTLCSl KaK BEHTHIALMOHHBIE
KaHaJIbl.

Mapxu H Opyrue mokasartesNH NIJIOTHOTO CHJIH-
KaTHOro GeTOHa MOJIKHHEI NMPHHHMaThcsi mO «Py-
KOBOJACTBY IO NMPOEKTHPOBAHHMIO KOHCTPYKUHH H3
THKEJOro CHIHKAaTHOro GeToHa».

2.1.22. KpynHble 6/10KH H3 SUEHCTHIX GETOHOB

H3TOTaBJMBAIOTCS H3 TeX XKe MaTepHaJloB, YTO H
KaMuu (cm. 1. 2.1.13).

Mapku 1 o6beMHBII Bec seHCcTOro OeTOHa
KPYIHBIX GJOKOB JOJKHBI YIOBJETBOPATh Tpe6o-
BaHHSIM, IPUBEJIeHHbLIM B TabJ. 3.

HanGonee w9acto npuMEHSIOTCS KPYNHbIe
6JI0KH U3 SIYEHCTBHIX AaBTOKJABHLIX OETOHOB ¢
KOHCTPYKTHBHBIM apMHpPOBaHHeM IJisl HapyX-
HBIX cTeH 1o ABYXGJIOYHOI paspeske (puc. 5);
MOTYT IpPHMEHSITbCS GJIOKH H3 siueHcToro GeToHa
TaKXe I[pPH TpeX- H YETBIPEXPsfHOH paapeske
CTeH, aHaJOTHYHO IPUBEJEHHBIM Ha pHC. 4.

Kpynnoie 6a0ku u3 xupnuua
u KepamuuecKux Kamnel

2.1.23. KpynHble KMpNHUYHEE GJOKH PeKOMeH-
NyeTcss NpPHUMEHsITb B CTPOHTEJIbCTBe 3MaHHI
BMECTO PYYHOH KJaAKH NpPH HaJIHYHH HeoOXOmH-
MOl NPOH3BOACTBEHHOH 6a3bl JJIs1 HX H3rOTOBJIE-
BHA. [Ipn npuMeHeHUH KUPNHYHEIX 6JOKOB, H3ro-
TOBJIEHHBIX B CHEUUAaNbHBIX I€XaX, YMEHbIIAIOT-
csl CyMMapHble TPYAOBHIE 3aTPaThl, MOBLILAKIOTCS
HHAYCTPHAJbHOCTL H TEMIIBI CTPOHTEJNbHCTBA H
YIPOIIAIOTCsi METOAB paboT B 3HMHHX YCJIOBHSX

2.1.24. [Anst n3rotoBaenus 6JOKOB MOTYT IIPH-
MEHSITbCSI BCE BUMABI KUPNHYa: IVIHHSHHBIH OOBIK-
HOBEHHHI H NYCTOTENBIH, CHAHUKATHBIH, a TaKxe
KepaMHYeCcKHe nycToTeJble KaMHH. Pacrsop,
NpUMEHsIEMEIl /s 1I3FOTOBJeHHsT GJIOKOB, JOJ-
JKEeH HMeTb NPOYHOCTD K MOMEHTY HX JOCTaBKH
Ha CTPOUTEJbCTBO He HHXKe Mapku 25. Ilpu onbiT-
HOM OGOCHOBAHHH C YY4€TOM KOHKDETHBIX YCJO-
BHAi TPaHCNOPTHPOBAHHA OGJIOKOB JONYyCKaeTcs
CHHU3HUTb NPOYHOCTb PACTBOPA B MOMEHT JAOCT@B-
KH o MapkH 10.

2.1.25. BiOKH MOTYT NPHMEHSTbCH H3 CILIONI-
HOA 1 oGJeryeHHo# KJaaakd. Buaoku mna mpo-
CTEHKOB JOJDKHEI MMeTb Ha TOPLOBBIX TpDaHsAX
YeTBEPTH, a [J15 CIVIOWHLIX YJaCTKOB HAPYXHHIX
CTeH — WJIM YETBEpTH, HJIH Ma3Hl.

ITepeBsiaka KJIaaKH KHPHOHYHbIX GJIOKOB [ROJI-
JHa BBHINOJIHATLCS THIYKOBBIMII PsIlaMH He pexe
4eM yepe3 3 JIOKKOBBIX Dsifia MO BBICOTe OJIOKa.

Knagry cniomHbix 6J0OKOB U3 KepaMHYeCKHX
KaMHelf cO LIeNIeBHAHBIMH TYCTOTaMH CJAELYeT
NPOH3BOAMTL MO IEMHOH CHCTeMe TepeBA3KH.
Tonmuua TOPH3OHTANBHBIX H  BEPTHKAJbHBIX
IIBOB B KJajKe OJIOKOB [NOJXKHa OHTb B Ipefe-
aax 10—15 smm.

Jns 3anoiHenusi nmyctor B 6j0Kax obJjerdeH-
HBIX KOHCTPYKLUHE CJEAYEeT NPHUMEHATb JIerKH#
GeroH MapkH He HHXKe 10 ¢ OGBeMHEIM BeCOM J0
1400 ke/m®. 3aceinky ANS YTeNJEHHS KPYIHBIX
GJIOKOB, He CBSI3aHHYIO PacTBOPOM, IPHMEHSAThb
He peKoMeHIyeTcs.

2.1.26. dacagHnle

NIOBEPXHOCTH  KPYIHBIX
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6JI0KOB caetyeT BbITIOJNHATD, KaK NMPaBUJIO, C pac-
HWIHBKOM WIBOB PacTBOpoM. BHyTpeHHHe moBepX-
HOCTH GJIOKOB 111 Hapy»XHBIX CTeH B 06e Jmie-
Bbl€ MOBEPXHOCTH GJIOKOB N1 BHYTPEHHHX CTeH
AOMXHB MMeThb PACTBOPHHN (INTYKaTypHbIf)
CJIOH, ec/iH OH NPeLYCMOTpeH NPOEeKTOM.

Mot 1t
! = Jén 139
V -
- W87
<& S w 7o
z Lt

Puc. 6. IlepeMblueyHbli KAPNHYHEIA GIOK
1 — KHpNEYHAN KjAanKa; 2 — xene300eToHHHA moAnOH

2.1.27. Bnoku Hap upoemamu (6aoKu-nepe-
MBIYKH) DPEKOMEHAYETCs BLIUIOJHSATH ¢ NpHMeHe-
HUEM XKeNe306eTOHHHX NONJOHOB C 4YeTBepTs-
MH, H3rOTOBJEHHHIX H3 Jerkoro 6eToHa, Ha KOTO-
pbhIX NPOU3BOAMUTCA KJaJKa H3 KHPIHYa HJIY
KaMHell (puc. 6).

Moryt npuMeHATbCA TaKXe psAOBHE mepe-
MEIYKH H Xejle306eToHHbe GJOKH-NEPEeMbIYKH H3
Jerkoro 6erona. PsgoBhle nepeMbiykH o00si3a-
TeJTbHO NOJIKHBI HMeTb KOHCTPYKTHBHYIO apMa-
TYpy B KoJuudectBe He MeHee 0,03% ot miowagu
ceyeHHs NepeMblukd. Ecau npH TpaHCHOPTHPO-
BaHHH H MOHTaXe BO3MOXKHO BO3HHKHOBEHHE
OTPHUATEeNbHBIX MOMEHTOB, TO JHOMXKHA OBbITb
NpeAycMOTPeHa apMaTypa H B 30HE OTpPHLATENb-
HEIX MOMEHTOB,

Kpynnoe 6a0xu
u3 npupooHO2O KAMHA

2.1.28. Kpynnele GJIOKH H3rOTOBJSIIOTCS H3
H3BeCTHSIK3, Tyda, JAOJOMHTA H APYFHX TODHBIX
nopox o6bveMHoro Beca << 1800 xz/#3. Ilpumene-
HHe GJIOKOB H3 6oJiee TSXKeJBIX TOPHBIX NOPOA
AOMycKaeTcsl NPH COOTBETCTBYIOIEM TEXHHKO-
3KOHOMHYeCKOM 0GOCHOBaHHH. BJokn BbIpe3aior
B Kapbepax H3 MOPOA OZHOPOAHBLIX M HMEIOUIIX
Manylo TPEIHHOBAaTOCTh H MapKy MO MPOYHOCTH
ne nuxe 25. Hanboabulee pacnpocrpaneHue 10-
JYYHJIH KPYNHble GJOKH H3 H3BECTHSIKOB MapoK
25—100 u o6nemHoro Beca 1500—1800 xz/s3.

2.1.29. Kpynssie GJIOKH NOJIXKHBI YIOBJIETBO-
paTb TpeGoBanuam 'OCT 15884-—70.

Pa3sMepbl KpynHbIX G6JIOKOB JOJKHBEI OTBEYATh
TPe6OBaHHSIM HOMEHKJATyp, YTBEPXK/IEHHBIX roc-
CTPOSIMH COIO3HBIX PeCny6JHK, B KOTOPHIX HOGHI-
BaloTcH 3TH GJOKH. Daoku BHinyckaloTes Ias
IBYX-, TpeX- H HeThIPEXPANHOH DPa3Pe3KH CTeH
XKHJBIX B OOLIECTBEHHBIX 3[1aHHA H MHOTOPSAJHOH
B NIPOMBLIIIEHHOM CTPOHTEJbCTBE.
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2.1.30. B cpeaneli uacTH TOPLOBWX BEpTH-
KaJIbHBIX rpaHeil GJIOKH MOJXKHBI HMETb Nas3bl,
3anoJHsieMbie DaCTBOPOM NIPH BO3BEJEHWH CTEHHL.

2.1.31 PekoMennyercss  (pHMEHATb TaKKe
KpynHbie GJOKH, H3TOTOBJISIEMbIE U3 MENKHX TNpH-
poaubnix kaMueir (IFOCT 4001—66*) wuan us
BuOpHpoBanHOro 6yro6eroHa M3 OTXOAOB, NOJY-
YalOLUXCS TPH BHIMHJIHBAHUM KaMHefl HJAH Kpyn-
HbIX GJIOKOB, C JIHIEBBIM CJIO€M H3 PACTBOPa HJH
e H3 KaMHeH H3 NMpPHPOJHOro KaMHS; NMPH 3TOM
ZOJXKHO ObIThb 00ecneyeHO HaleXXHOe KpeleHHe
0GJHIOBOYHOI'O CJIOSI K OCHOBHOMY MaTepHa.y
6J10Ka.

2.1.32. Tlepembiueynnle GIOKH peKOMeHAyeT-
Csi BBINOJHSATb C XKeJe306eTOHHBIMH NOMIOHAMH
n3 Jerkoro 6erona. [lepemMuiueunbie 6J0KH MOTyT
BBHINMOJIHATLCSAL U LIEJTHKOM H3 JIerKoro 6eToHa.

r) dacaaHbie H3aeAHS

2.1.33. [lns oTOENKH HapYXHBIX TIOBEPXHO-
cTelt 3naHull BHINYCKAIOTCH ¢acafuble H3JeNHs
KepaMHYecKue, GETOHHbIE H H3 NMPHPOMHOIO KaM-
H$I, KOTOPble NIPHMEHSIOTCS B BHJAE JHUEBOH Kaal-
KH HJIH OGJ/IHIOBKH.

Kepamuueckue pacadnsie usderus

2.1.34. JIns nuueBoi KJaiAkH MOTYT ObITb HC-
NONb30BAHK JIMUEBOA KHPHHY H JMIEBHE Kepa-
muyeckue kamuu (COCT 7484—69). Crangmapr-
HEIE pasMepbl JHIeBoro xupnuya —250X120)
X65 u 25012090 mm, a AHLEBLIX KaMHeH —
250120140 um (puc. 7).

Kupnuu MoxeT ObiTh NMOJNHOTENALIM ¥ NyCTOTE-
JIBLIM NAAaCTH4YE€CKOro H HOJchyXOl'O npeccoBanus.
Kupnuy Toamunoit 90 mm HDOMKEH OLITh MYCTO-
TeJILIM MJIH UMETb TEXHOJOIHYeCKHe NMYCTOTH AJf
yMeHbLIEHHs Beca KUpNHYa 1O 4 K2 HIH MeHee.

KaMHH H3roTOBASIIOT MYCTOTENbIMH, NJACTH-
yeckoro npeccopanns. PopMa nmycror, HX KOJH-
4eCTBO M PACHOJIOKEHHEe Te e, YTO H IJs HeJH-
uesoro nycrotenoro kupnuya (FOCT 6316—55*)
H  OyCcTOTeJbIX CTeHoBHIX  kKaMHefi (I'OCT
6328—55*), npuBeeHHbIX Ha pHC. | H 2.

BmecTo KaMHell ¢ NOMepPeYHbIMH  1lleJE€BLIMR
nycroraMu (pHc. 7, 6) peKOMEeHIyeTCsl H3roTaB-
JAMBATL ¥ NPUMEHSATb AJIs JHIEBOH KJAALKH CTeH
KHPIHY U1 KaMHH C NPOROJIbHLIMH II€JeBHAHEI-
mu nycroraMn (puc. 7, 8). [IpuMeHeHne 3THX
KaMHejl 3HaYHTeJbHO NOBHILIAET IPOYHOCTD Nepe-
BSI3KH JIMILEBOT'O CJIOS C KJalnKOH CTeHbl H yBeNH-
YHBAET TENJIOCONPOTUBJIEHHE II0 CPaBHEHHIO €
KaMHsIMH C TIOTIePeYHbIMH NYCTOTAMH.

JInneBoi KHPNHY ¥ JHUEBble KepaMHYeCKHe
KaMHH BBINYCKAIOTCS MMPOMBILIJIEHHOCTbIO Mapok

75, 100, 125, 150, 200, 250 u 300 ¥ MOpO3OCTO#-



KocThio Mp3 25, Mps 35 n Mp3 50. Bogonor.o-
IleHHe KHPIUUOM H KaMHAMHU M3 GeJOXKIyLuxcs
IJIHY JOJKHO 6biTb He G6osee 129%, a U3 Apyrux
IHH — He Gontee 14%.

0, =, /
o"oo’o /
000 (——3 ﬂ
200

120 120 120

Puc. 7. Tunbl JHIEBBIX KepaMHYeCKHX KaMHeH, KHD-
nu4a H oGJIHUOBOYHBIX IVIHT

a — nYUEBofl MNyCcTOTeNnA KHPNHY; 6 — nULeBbie KepaMHue-

CKHE KaMHH C TIONepeyHbIMH NYCTOTaMH; 8 — TO Xe, C npo-

BOJBHBIMH NMYCTOTaMH; & ~— 32KJaAHble KepaMHYEeCKHe NJIHTHI

TodcTuCTeHHbe ©e3 nuycToT; O -— npHcaOHHBIE KepaMuue-

CKHe NHTH (ManoraGapHTHIE), MPHKpennsieMble K CTeHe HZ
pacTeope

st kjaafkH NOSICKOB, KaPHH30B H  APYTHX
ADXHTEKTYDHBIX [eTajJed MOryT IpPHMEHSIThCS
npodubHble JHILEROH KHPIHY U JHLUEBhle KaMHH.

Hnsa guuesoi kaaakn [OCT 379—69 npe-
AYCMaTPUBAET TAKKE JIKIEBON CHAHKATHLIA KHp-
NHY ¢ Goslee TOYHBIMH pa3MepaMu IO CPABHEHHIO
C PAAOBBIM KHPNMHYOM. MapKH JIHLHEBOro KHpIH-
ya mo npouHoctH 125, 150, 200 u 250; Mopo3o-
croiikocts Mp3 25, Mpa 35 u Mps 50.

2.1.35. Ona o6auuoskn ¢acanop 3AaHHA MO-
FYT MNPHMEHSATbCA KepaMHYeCKHe  3aK/aJgHble
MAATH (pHUC. 7,2), YKIaABIBaeMbie ONHOBpPEMEH-
HO C KJMa[KOHl CTeH, H NMPHCJIOHHbIE MJIHTHI, YCTa-
HaBJHBaeMbpleé Ha pacTBOpe MOC/€ OKOHYAHUS
KJIajiKi CTeH Ha BCIO MX BbicOTY (pHC. 7,0).

Mopo30CTOHKOCTh NJIHT ROMKHA GBITH He Me-
Hee Mp3 25 u BojomoOrJoUIeHHe IHT M3 CBETJIO-
KTyHuxca i He GoJsee 129% wu M3  pgpyrHx
rauy — 14%.

2.1.36. O6nuiOBOYHBIE NPUCIOHHBIE MIHTKH
MOJIYCYXOTO MPeCcCOBaHHA HOJIKHbl YAOBJETBO-
path Tpe6oBanusiMm TOCT 13996—68. Hx BbI-
NYCKAIOT rJ1a3ypOBaHHHMH H HerJasypOBaHHBIMH.
Pa3mepsl ux npHBeieHb B Ta6J. 5.

Ta6anua 5

Paamepnl pacagHbIX MJIHTOK NOJYCYXOTO NPECCOBAHHA B MM

dopMma OAKTOK Anuna Muprra Tonutkaa

IIpsMoyroasHue 250 140 10
250 65 10

215 120 10

140 120 10

150 75 7

143 68 7

120 65 7

65 60 7

KeanpatHoie 68 68 7

BogonorJyomenue NIMTOK H3 CBET/IOMIYIIHX-
CH TJIMH JOJXHO ObITh He Gonee 10% wu us apy-
ruX IJIHH — He Gosee 12% . Mopo30CcTONKOCTh He
MeHee: Mp3 35 — AN IJIMTOK, MPUMeHSeMBIX B
palioHax CTPOHTEJbCTBA €O CPEeAHECYTOYHON TeM-
nepaTypoi BO3AyXa HanboJjiee XOJIOZHOTO Mecs-
na Huxe Munyc 15°C u Mp3 25 — ans nAHTOK,
HDpHMeHSIeMBIX BO BCEX OCTAJbHBIX paiOHax.

Mlpameuanne Cpennecyrounas TemnepaTypa BO3-
Ayxa npusumaetcs no raase CHull II-A.6-72 «Crpoutenn-
Had KJIHMAaTOJIOTHA H PCOQ)HS!lKa).

2.1.37. TlpucaoHHBle KepaMHUeCKHe [FJa3ypo-
BaHHblE IJIUTHI [JIACTHYECKOI'O IIPeCCOBaHHs H3-
TOTOBJSIOTCH NO TeXHuueckuM ycaosuam (TY
336-65 TI'naBmocnpoMcrpoiiMarepuansl H 1p.).

Paameput naut 250%140; 250120 u 140X
X120 mm. Tonmuna ot 10 go 15 mx. BogonorJo-
wenyde He Gosee 14% u  MOpPO3OCTOMKOCTL He
MeHee Mp3 25.

Berornoie hacadusie naurot

2.1.38. Ons o6JanIOBKM 31aHMfi MOTYT IpH-
MeHSTbCs GeToHHble dacagHble IUIHTH. OHU H3rO-
TOBJAIOTCA IVIOCKHMH, ¢ pe6paMH Ha THUIBHOH
cropoHe ¥ ['-06pasHoil  ¢GOPMBI, OLHOCJOHHLIMH
HJIH ABYXCJOHHBIMH C TOJLIHHON JIHUEBOrO C10S
B JBYXCJIORHBIX TJIMTaxX He MeHee 15 mm.

2.1.39. IlauThl BBINYCKAIOTCSL M3  TSXKEJNOro
HEMEHTHOTO WJIH CHANKaTHOro 6eTOHa Mapku He
Hie 200. BeToHHble NMJANTHl AO/KHBI H3TOTOB-
JATbCA Ha NMOpTJIAHALEMelTe, ADMHPOBATLCS CeT-
KaMH ¥3 CcTajH H OTBeyaTb TpeGOBaHHAMH
I'OCT 6927—54*.

Mopo30cTORKOCTb TJINT He AO/MKHA ObITh HH-
ke Mpa 35, a N/IUT, NpUMEeHsieMbIX JJIS1 OGJIHLOB-
KH L[OKOJIel, — He HHXKe Mp3 50.
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2.1.40. Pa3MepH NUIHT He CTaHAAPTH3HPOBa-
HBl M JOJIXKHB! YCTAHABJIHBAThCS MPOEKTOM C yue-
TOM TEXHOJIOTHH MX H3rOTOBJIEHHss H YCJIOBHIl
COBMeCTHO# paGoThl KJaAKH H OGJMUOBKH.

He pexkomeHpyercss npuMeHSATb GeTOHHLIe
IVIHTH BBICOTOH GoJee 600 .

2.1.41., CuauKaTHEE TUINTHL TIPHMEHSIIOTCH
NPEerMYIECTBEHHO IJIOCKHe, HeapMHPOBaHHbIE
IJst OOJIMIOBKH ¢ NPOKJAJAHLIMH PSZiaMM  BBICO-
TOM paBHOM TpeM psilaM KJIaJNKH CTeHH H He
G6onee 300 mu.

2.1.42. ToamuHa 3alMTHOTO CJIOSI apMHpoO-
BaHHBIX IVIUT HAOJIKHA OBITb He MeHee 15 mm —
no dacany u 10 #u — ¢ THILHOH CTOPOHHI.

2.1.43. Beronusle maute BeICOTO!H A0 300 mm
MOTYT KPEMHTbCSI K KJIAJKe CTeHbl NPOKJAXHLIMH

psnamu. TommuuHa NpOKJAgHBIX INMIMT DaBHa
TOJIHHE KHPIIHYA; 3TH IVIHTH JOJIKHH OHITb
3ajenaHbl B KnaAky Ha ray6uny 120 mm. Tlpu

BbicoTe IJIHT Gosee 300 mm MX cilleAyeT KpenHTb
K KJ1afike MeTaJJIHYeCKHMH aHKePaMH.

O6.auly08ounbIe NAUTL
U3 npupooHO20 KAMHA

2.1.44. OGAULOBOYHbIE H3MEJNHA CJAELYET BhI-
NHUJIHBATh H3 TOPHBIX NOPOA MECTOPOXKAEHHH, BO-
menuux B «Bajanc 3amacoB MOJE3HBIX HCKoMa-
embix CCCP» Munucrepcrsa reojoriu CCCP,
OHH JOJIXXHBI YHOBJeTBOPsATh TpeGoBauusim 'OCT
9479—69.

2,1.45. O61uIOBOYHBIE IJHTHI JOJIXKHBI OTBE-
yaTh Tpe6oBanusaM ITOCT 9480—69. Cranmaprom
npegycMatpuBaercs (akTypa JHIEBHIX IOBepX-
HocTel: abpasuBHas (moJHpOBaHHas, JiolleHas,
wandoBaHHas, 60po3auaTas) U CKaJbLIBAHHA
(pndaenas, TepMoCTpyiHas, Toyeusas, 60po3n-
yaras).

PasMepn miauT mno dacany peKOMeHJyeTcs
HasHayaTb KpaTHRIMH 50 MM, a OTHOIIEHHE IIN-
PHHBI (BBICOTH) IVIMT K AJIMHE Ha3HayaTh B Ipe-
zenax ot 1:1 mo 1:5.

Mopo30cTOAKOCT OGJHMIOBOYHBIX IJIHT He
J0JKHa ObITh HHKe Mp3 25, u K03 dHuIHeHT BO-
JOCTOHKOCTH (pasMsirueHusi) — He Huxe 0,7.

2.1.46. ToamuHy pPacTBODHOrO IIBAa MEXIy
TVIHTaMH PeKOMeHAyeTCs NPHHHMAaTb B 3aBHCH-
MOCTH OT (GAKTYypbl M3JeJHA He MeHee: 2 MM —
C NONTHPOBAHHOMN, 6 MM— C JomeHOH, manGOBaH-
HOM ¥ 60po3puaToit ¢akryporr u 10 mm — ¢ paxk-
TYpO# CKaJbIBaHHS.

KOBpOBbte Oﬁ/lquBO'tHble marepuanot

2.1.47. [lns o6NMIOBKH NaHeNEH H KPYNHBIX
6JIOKOB MOTYT NPHMEHSATHCH KepaMH4YeCKHe HJIH
CTeKJsIHHble OGJHHOBOYHBEIE NJMTKH, HaKJeeH-
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Hble JIHLIEBOH NMOBEPXHOCTbIO Ha 6yMaKHYI0 OCHO-
BY H HCNOJIb3yeMble NP1 6€TOHHPOBAHUH NaHes el
11 GJIOKOB B BHJIe KOBPOB.

2.1.48. IInuTKN KepaMHYeCKHEe, H3rOTOBJSe-
Mble METOAOM MNOJYCYXOro IpeCcCOBaHHS, H KOB-
pbl H3 HUX JOJKHbI YAOBJETBOPSTb TPeGOBaHHAM
F'OCT 16132—70. YcTaHOBJeHB  CJelyloLlHe
pasMepbl VIHTOK KBaApPaTHHIX: 46)X46X4 1 21X
X21 X4 mm n NpAMOYroNbHBIX — 46X 21 X4 mm.

IIpumeuanne. Jonyckaercs NPHMEHATb NJIHTKH
pasMepamH: KBafpaTHhe — 48484 n 22224 u npa-
MOYTOJIbHble — 48X 22)X4 MM, H3rOoTOBJAAEMBlEe A0 HM3HOCA

060pyNIOBaHHA, YCTaHOBJeHHOro nxo yrtBepxkaesua [OCT
16132—70.

[TanTku MOryT 6HITH rIa3ypoOBaHHbIE U HerJa-
3ypOBaHHbie C IVIaJKOH HJH pesbedHOH JIHIEeBOH
noBepXHOCThIO. Ha THIILHOM cTOpOHe mpepycmar-
pHBAIOT pHdJeHHe HJIH BHINyKJIOCTH. BomonorJo-
LIlcHHe TJIUTOK H3 CBETJOXIYIIMXCS IVIHH JHOJXK-
HO GbITb He Gosee 10% u H3 OCTaJbHBHIX NIHH—
12%. Mopo30CTONKOCTb MJIUTOK AOJXKHA ObITh He
MeHee Mp3 35—B paiioHe CTPOUTENBCTBA CO Cpell-
HEMeCSYHOH TeMmepaTypod BO3AyXa Hau6oJsee
xoJofHoro mecsiua Huxke — 15°C u Mps 25—
B OCTaJIbHBIX paioHax.

2.1.49. TInuTkY KepaMHYeCKHe JIUTBIE IJ1a3y-
pPOBaHHbIE M KOBPHl H3 HHX H3TOTOBJSIIOTCS MO
I'OCT 18623—73. [1nuTtku nokpeiBaioTcst Gesoil
HJIM LIBETHOM IJ1a3ypblO H OGXKHIAIOTCA.

Bononoraomenne MJIHTOK IOMKHO ObITb He
6osee 17,5% u MoOpO30oCTOHKOCTL He MeHee
Mp3 35— paiioHaxX CTPOHTENBLCTBA CO CpelHe-
MeCSYHON TeMIepaTypoH BO3AyXa HaH6oJee Xo-
JOAHOTrO Mecsina HmKe MuHyc 15°C m Mp3 25—
B OCTaJbHBIX paiioHax. IIloB Mexay nauTKaMmu
4 nm.

Hns o6AMLUOBKH LOKOJEA H KapHH30B JIHTbIE
IVIHTKH He AONYCKaloTCs.

2.1.50. JonyckaeTcsi Takxe NMPUMEHEHHEe KOB-
pOB M3 KepaMHYeCKHX INIUTOK JJA OGJHIOBKH
Tuna «Bpekuus». Has 3Toro THma OGJHIOBKH
HCNOAb3yeTcsi 601 HEKOHAHLIHOHHBIX I1a3ypOBaH-
HBIX H Herya3ypoBaHHbLIX KepaMHYECKHX IUIHTOK,
usroropaseMblx mo F'OCT 13996—68. Ipumens-
JOTCSL IVIUTKY pa3Hoil KOHPHUrypalUUH ¢ NAOLIALBIO
ot 1 no 30 cu2 Pasmepbl KOBpPOB ycTaHaBJMBa-
I0TCA IO COrJIacOBaHHIO ¢ moTpeGureneM. Boxo-
TIOTJIOLIIEHHe H MOPO30CTOHKOCTb IUIHTOK JOJIXK-
Hbl  yIOBJeTBOPATh  Tpe6GoBanmam  TI'OCT
13996—68.

2.1.51. Ins oOGAHLOBKH MaHeJed H KPYNHBIX
6JI0KOB MOTYT NPHMEHSTBCSA CTEKJISIHHbIE MUIMTKH,
H3roTOBJIsieMble H3 MOJYIJYIIEHOM CTeKJI0MacChl
MEeTONOM NDECCOBaHMS WJIH 1npokara. Pasmep
IJIMTOK IO JIMLEBO# NOBepXHOCTH 22,3)X22,3 mm.
Tonmuna 4,5 mu. IITHTKH ¥ KOBPHl H3 HUX HOJXK-
HBI YAOBJETBOPATD tpe6oBanuam T'OCT
17057—71.



IMauTky Ha GOKOBLIX rpaHsX AOJIKHBI HMETb
WAYHTH, OGEeCNeuHBalolIHe 3aKpelsieHHe HX B

pactBope (puc. 8). ThIbHAA CTOPOHA MJIHTOK
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Puc. 8. Cteknsnuan 0GMIMIOBOYHAN TIAHTKA
1 — NARTKA; 2 == pacTBOpP IMBA MEMKAY INIUTKAMH

MoxKeT ObITh MJIaxKoi uau ¢ padpaennem. Paccro-
SHHE MEX/y BHEIIHHMH IPaHsIMH IUVINTOK JOJIKHO
GBITH He MeHee D MAM.

Marepuaaot 045 Tenaousorsyuu cTen

2.1.52. Ing TeNJOH3ONALHH CTEH CJeayet
NPHUMEHATh B NIepPBYIO OYepedb HaHGoJee Jerkue
TENJION30JIIMOHHbIE MaTePHaIbI:

KECTKHE H IIONYXKECTKHE IVIHTBlI H3 CTEeKJIAH-.

HOA M MHHepaJbHOH BaTbl HA CHHTETHYECKOH
cBsiske — [OCT 10499—67; TOCT 9573—72;

JKECTKHE M NOJYXEeCTKHe IJIUTH U3 MHHepaJb-
HOHl BaTHl Ha GuryMmHoill cBsgske TOCT 12394—66;
I'OCT 10140—71;

6JIOKH H IUIUTHl 43 NMOPHCTHIX I1acTMace (me-
gonaactel [IC-B, IICB-C — I'OCT 15588—70,
®PIT n np.);

IJHTH H 6JIOKH H3 1neHocTekaa TY/MIICM
159-52;

IJIHTEL H3 ¢GuOPONHTA HA NOPTIAHAUEMEHTe
I'OCT 8928—70;

IVIHTHL © KaMHH H3 siYeHCTBIX GetoHoB MPTY
7-20-69 (3a HCKJIOUEHHEM SUEHCTHIX 307006e-
TOHOB) ;

IVIMTH U3 ¢ocdonepanuTa H AP.

TepMounzonsinoHHbEe MJHTHI H3 MaTEPHAJIOB,
He ofJjafalouiuX THAPOPOGHBIMH CBOHCTBaMH,
CJIeflyeT TPaHCHNOPTHPOBATb M YCTaHABJHBATb Ha
MECTO YNMaKOBaHHBIMH B 3aIUTHYIO (Hampumep,
MOJIHITHJIEHOBYIO) TJIEHKY.

2.1.53. Jlnsi 3anojiHeHusi NyCTOT OOJerdyeHHOM
KJIaJKH cjJelyeT NPUMEHSTb JIeTKHe OeTOHHl C
06beMHLIM BecoM He 6osee 1400 xe/m®. B 3aBu-
CHMOCTH OT BHAA NMOPHCTOTO 3aNOJHHUTEJAS MOTYT

OpHMEHSTbes CeAYIollHe BUALI JerKHX GeTOHOB:
nepJHTO6ETOH, KepaM3HTOOGETOH, IUJaKoneMs3o-
GeToH (TepMO3HTOGETOH), GETOH H3 AOMEHHbIX
rpaHy/JHPOBAaHHBIX ULJIAKOB H arjlONOpPHTa, 30J1b-
HOr'O I'PaBHsl, KOTeJbHBIX LIJAKOB H JIETKHX INpH-
POIHBIX 32MOJIHUTENEH.

Ilpu npuMeHeHAH NJist 3aNOJHEHUS CTEH KPYII-
HOTIOPUCTOrO JIerkoro 6eToHa AJA ero H3roToB-
JIEHHSI KCTOJb3YIOTCS TOJLKO KPYmHbie Ppaxuun
3aNOJNIHHTENSA: C KPYNHOCTBIO 3epeH OT 5 10
20 mm.

2.1.54. [Inst 3acelDKH NYyCTOT O06Jer4eHHoN
KJIaLK{ NPHMEHSIIOTCSI INODUCTBIE MHUHEpaJbHbIE
MaTepHa/lbl HACHIIHOrO OOBEMHOro Beca He 60-
qee 1000 xefm3.

Jasi yMeHbIleHHsI OCaJKH 3alOJHEHHS peKo-
MEeHIyeTCsl BHINOJHATL €r0 B BHAE Heocelaloulel
3aCHIIKH H3 XEeCTKOH CMeCH 3aNnoJHHTe]s H Bsi-
XKymero B koaudectse a0 100 xe/md.

IIpr OTCYTCTBHH JIETKHX TEIJIOH30JSALHOHHBIX
MaTepHAaJOB JONYCKAETCS MPOU3BOAUTL 3aMoOJHe-
HHE NYCTOT OGJIErYeHHOH KJAJKH CYXHM INECKOM.

2.2, PACTBOPDI

2.2.1. PactBopoM JAJs KJaAKH Ha3biBaeTcs
[paBUJIbHO NOAOGpPaHHasi CMeCb HeOpraHHYeCKO-
ro BSIKYIIEro, MeJKOTO 3anoJIHHTENsi, BOAbl H
(B HeOGXOANMBIX CJYyYasix) crenHaJbHbIX Ho6Ga-
BOK, ¢ NOCJeAYIOLIHM ee TBepAeHHeM Iocle YK-
JIafKH B JeJIO.

PactBOop nosxeH o6najiaTh B CBEXEH3TOTOB-
JIEHHOM COCTOSIHMH MOABHIKHOCTbIO H BOLOYHAEp-
XKUBapme cnocoGHOCThIO, OGeCneynBaOUIUMH
BO3MOKHOCTb NOJIYYEeHHsI POBHOTO 1IBa B KJIaJKe,
a B 3aTBEDJEBIUEM COCTOSIHHH JOJKEH MMETb He-
06XOJHMYIO NPOYHOCTb H NMJIOTHOCTb.

2.2.2(2.1). PacrBopsl 11 KAMEHHHIX H apMo-
KaMeHHBIX KOHCTPYKLHH, a TaKxKe MaTepHaJbl,
npuMeHsieMble AJIsT HX H3TOTOBJEHHS, NOJXKHBI
YIOBJIETBOPSTh TPEGOBAHHSM COOTBETCTBYIONIHX
rOCYRapCTBEHHbIX CTAHAAPTOB HJIHM TeXHHYECKHX
YCJIOBHH.

IlpuMeHsOTCH CaeAyIOLIHE NPOEKTHble MapKH
pPacTBOPOB MO BPEMEHHOMY CONPOTUBJICHHIO CXKa-
tuio B k['Jem?: 4, 10, 25, 50, 75, 100, 150 u 200.

INpumeuanne J[ajee BMECTO TEPMHHA <«IIPOEKTHAS
MapKa pacTBOpa» B LEJSX COKpANCHUs NPHMEHSETCA Tep-
MHH «MapKa pacTBOpas.

2.2.3(2.1). Mapky pacTBOpa OnpeneasioT Hc-
NbITAHHEM Ha cXaTHe Ky6oB pasmepom 70,7
X70,7X70,7 mm AAH TNOJOBHHOK, IOJYYeHHHIX
MocJie HCNBITAHUS Ha H3rH6 Gajouek, HMeIoUIHX
pasmep 4040160 mm. HsroroBnenne, BbI-
JIepXHBaHHEe W MeTOMHKa HCNBITaHHS o06pa3uoB
ycraHoBjgenst TOCT 5802—66. Bpemennnie co-
NPOTHBJEHHS (npelesbl NPOYHOCTH) IpH CXKa-
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THH, ONpeJessieMble HCNBITaHHEM KYGUKOB HJIH
NOJOBHHOK GaJsioueK, NPUHHMAIOTCA OAMHAKO-
BHIMH (KO3((dHUHEHT Nepexofa paBeH eIHHHUE).

Bospacr pacTtBopa, OTBeYalOHIHil €ro NPOEKT-
HOH MapkKe, NPHHHMaeTCs:

a) I1f KJaAKH M MOHTaXHBIX
npaBuJo, 28 fHel;

6) AJast BUGPOKHDPIHYHBIX NTaHeJeHd U KPYMHBIX
6JI0KOB H3 KHPINHYa HJH KaMHeil, mojfBepraeMhix
TenJoBoi 06paboTKe, — B COOTBETCTBHHU C Tpebo-
BaHHSIMH CIE€LHaJbHBIX YKa3aHHH Ha H3roToBJe-
JIeHHE 3THX H3JeNHM.

YcnoBust BblAEPXHBAHUSI H CPOKH HCILITAHHS
06pasuoB MOI'YT OTJIHUYATbCS OT YCTAHOBJEHHBIX
F'OCTom B ciyyasix, KOraa KOHTPOJIHPYyeTcs IPoy-
HOCTb KJalKH, BO3PAaCT H YCJIOBHS TBEPAEHHS
KOTOpPOH OTauyaloTcss OT npuHAThix B ['OCTe
(HanpuMep, KI1aaKa B paHHeM Bo3pacTe, 3UMHAA
Knajaka u ;p.).

2.2.4. CpenHuit npefies NPOYHOCTH NOPH CXKa-
THH (BpeMeHHoe conpoTuBieHue) B kI/cm? ne-
MEHTHBIX PacTBOPOB (B TOM YHCJe CMeIIaHHBIX)
B pasiiuyHble CPOKH TBepieHHs (mo 90 cyTok)
npu temneparype +15°C B ycaoBusix HOpMalb-
HOTO BJIaXKHOCTHOTO DEXHMa ONpeNessieTcsl Mo

dopmyne:

IBOB, Kak

1,52
R; = Rys Tats = PRy, m
raie R,— npoyHOCTb pacTBOpa B Bo3pacTe 2 CY-
TOK;
Rgg— NpouHOCTL pacTBOpa B Bo3pacre 28 cy-
TOK;
z— BpeMsl TBepHEHHs pacTBOpa B CYTKax.
1,52
3HayeHHs B== — npuBejedsl B TabJg. 6.
B 1442 p

Ta6aunna 6

OTHOCHTCAbHAS MPOYHOCTb PACTBOPOB NPH TEMNepaType
TBepaeHHst 15° (KoaddnunenTnl B)

I
Bospact B cyTtkax | 3 7 14 l 28 } 60 I 90
OTtHocuTtenbHas
NpOYHOCTb PacTBO-
poB . . .| 0,25] 0,80 | 0,75 111,211,3

2.2,5. Ecau TBepieHHe UeMEHTHbIX H CMelIaH-
HbIX PacTBOPOB IPONMCXOLHT MpH TeMieparype,
oTaKaHOU OT +15°C, BeNHUKHHY OTHOCHTENbHON
NPOYHOCTH ITHX PacTBOPOB (B % OT UX npOYHOCTH
B Bo3pacre 28 CyTOK npH TeMnepaType TBepACHHS
+15°C) cneayer npuHHMatb mo Ttaba. 7.

2.2.6 (2.2). PactBophl no o6eMHOMY Becy (B
CYXOM COCTOSIHHH) MNOADPa3AeNsIOTCH Ha:
Taxeasle — o6beMHBIM BecoM 1500 xe/u3 u 6Go-
Jee;

JerkKie — 00beMHBIM BecoM MeHee 1500 xe/m3.
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TaGauua 7

OTHoCHTenbHAS TNPOYHOCTHL PACTBOPOB B 3ABHCHMOCTH
OT TEMNEpATypLl TBEPAECHHA M BO3pacra

Boapacr IMpoanocTs pacrsopa B Y% NpH TeMneparype TBePReHHs

PacTBOPa B rpapyecax
B CyTKax
o] s]w0| 15| 2] 5] 3| 3] aw|s]|s

1 1 4] 61 10| 14| 19| 24| 29| 34| 40| 45
2 3| 8113 19| 25| 32| 40| 48| 57| 67| 80
3 5|12119] 25| 35| 44{ 52| 61| 70] 79] 90
5 101207130) 39| 48] 57} 651 74} 82} 91} 100
7 16]27139] 50| 59] 68} 76| 84] 92} 991 105

10 2437|561 62| 72| 80| 87| 94|100|106| —

14 |33|48163| 75| 84| 91| 97]|102}106| — | —
21 45162 (78] 90} 97}11021106|109) — | — | —
28 [55]|72(8811001106}110| —

1. Jauune TaGa. 7 OTHOCATCE K PpacTso-

NpuMedvaunusa:
OTHOCHTEJNbHOK  BA2XKHOCTH BO3AYXa

paM, TBEPAEIOUIEM NpPH
50—60%.

2. IIpy DpHMEHEHHH PACTBOPOB, W3rOTOBJEHHLIX HA IJaKo-
NOopTAAHAUEMEHTe H NOYyLUOJaHOBOM NOpTAAHALEMCHTE, chenyet
YIHTHIBATh 3aMeJICHEE HapaCTaHHS HX NPOTHOCTH DPE TEMue.
patype TBEpREHHA nHXe +15°C. BenHWYHH2 OTHOCHTEAbHOR npou-
HOCTH STHX PaCTBOPOB ONpejensieTCH YMHOXeHHeM 3Hadedufi, npu-
BefeHHbIX B Ta6n. 7, Ha ko3dpdumuenth: 0,3 — NpH TeMmnepartypax
TBepenuuss 0% 07 —mppu 5°C; 09-—=npu 9°C m 1 npn 15°C
1 Bblllle

3. N NpOMEXYTOYHbIX 3HAYCHHA TeMnepaTyphl TBEpAEHHS
M NPOMEXYTOYHRIX 3HAyeHH BO3pacTa pacTBopa NPOYHOCTH CToO
onpeneasercs no TaGa. 7 M npuMedaHHIO 2 HHTEpNOARDMed.

Tsaxennle pacTBOPH! H3rOTOBJAIOTCA C MpHMEHe-
HHEM TJIOTHBIX, a JIETKHe — NOPHCTHIX 3aNo/IHHTe-
aeil.

2.2.7 (2.2). {as noBbIlleHUs] MJIACTHYHOCTH H
BOAOYAEPKHUBAIOMEH CNOCOGHOCTH PAacTBOPOB
NPOEKTOM JOJIKHO NpeflyCMaTPHBATLCA BBefeHHe
B HX COCTaB NAACTHGHUHPYIOUHX K06aBOK (riH-
Hbl Hax u3sectH). IIpHMeHeHHe nuacTHGHUHUPY-
IoIux A06aBOK APYrHX BHAOB CJAeAyeT Npenyc-
MATPHBATb B COOTBETCTBHH CO CIeLHAaJbHBIMH
yKa3aHHSAMH.

2.2.8. PacTBOpEI IO BHAY BAXKYILHX NOgpasfe-
JISIOTCA Ha LIEMEeHTHbie, H3BECTKOBbIE H CMemiaH-
Hble (LeMeHTHO-H3BECTKOBble H LEeMEHTHO-IJIHHS-
Hble). PacTBOPE MOXHO Tak»Ke H3rOTOBJATbH Ha
MeCTHBIX BSIXKYLUIHX (M3BECTKOBO-IIJAKOBOM, W3-
BECTKOBO-NYULONAaHOBOM H T. m.). J[Jasi Knamku
M3 TDYHTOBHIX MaTepPHaJOB MOTYT NPHMEHATbCS
[JIMHSIHBIe pacTBOpLL. PactBophl Mapok 4 u 10 us-
TOTOBJISIIOTCA NPEMMYLIECTBEHHO Ha H3BECTH H
JAPYFHX MECTHBIX BSIXKYIIHX.

2.2.9. MapkH pacTBOPOB A5 KaMEHHHX Kja-
JOK, BBIMIOJHAEMBIX B JIETHHX YCJIOBUSX, HasHaya-
I0TCS € YyYeTOM MHHHMaJbHbLIX MapOK, YCTaHOB-
JIEHHBIX HCXOAS M3 TpeGOBaHHH JOJTOBEYHOCTH
KOHCTpYKuH# (cM. m. 2.1.3). {5t kaMeHHOM Kyan-
KH HapyXHBIX CTeH 3XaHuii MapKd pPacTBOPOB
HNOJIXHBI ObITh HE HHXKe NPUBENEHHHX B Taba. 8.
Ilpy sammuTe CTEH BJIAXKHBLIX H MOKDPHIX NMoMeile-
HHA ¢ BHYTPeHHe#l CTOPOHBI MapOH30JALUOHHBIM



ANS KAMEHHOH KJAaLKH HAPYXKHbIX CTEH

Ta6auua 8
Tpebyembic MHHHMAaNbHLIE MaPKH PacTBOPOB

Ta6baunga 9

TpeGyemMble MHHHMAJbHbBIE MADKH PACTBOPOB
AAS TMOA3EMHON KJAAKM W KAAAKH HOKOXeh
HHXE THAPOH3ONSIIHOHHOTO CON

CreneHb
;xo.nrose'mg- Crenenr
CTH 3{aHH 0JIrOBe! ad
Orpaxrente 3naunfl PacTsoph! — A BaajxHOCTHHE XapaKTepH- P ’c‘,,, :;a,:;o
1 | 2 I 3 CTHKH TpPYHTOB acTBOPH Pkt il
1]2]s
Hapyxuune crenbl 3ma- | IlemenTHo-n3- 10|10] 4
HHA C TIOMEUICHHAIMH CY- | BECTKOBbLIE Manopnaxnmii (npu 3a- | Llementno-n3pecr- [25(10(10
XAMH M C HOpMAaJbHOH IlemMeHTHO-TJTH- 10110 NOMHCHUH BOXOHA He GoJsee | KOBHE
BJIAXXHOCTbIO (TNIPH OTHOCH- | HSIHEIE 509% Bcero o6bemMa mnop) | LleMeHTHO-rInHA- 2510110
Tenbuol  BraxHocth Jo | Hssectkosme —| 4] 4 HEIe
60%) HasecTkoBHIE —|—1 4
Hapyxupre ﬂeﬂb{néﬁz- Beginggr;?o-ua- 2525110 Ouens Baamumit (mpH llée;g:mo-nsnecr- 5012510
HUM C BJAXHBIMH - 3anoJHeHHH BOJOH OT 50
wenusimu  (mpu  OTHOCH- |  LlementHo-rau- 125(25(25 0 809 6 LlementHo-rauna- 15025/ 10
. b Bcero ob6beMa
TeNbHON BJAAXHOCTH 61— | HSAHbIE nop) Hble
75%) LlemenThre 5015025
Hapyxuble ctrennl 3ma- | LlemenTHO-H3- 50(25]|10 Hacpimennnrit BOJOH LlemenTho-n3pecr- | —|— |25
HHil ¢ MOKDBHIMH mnoMelue- | BECTKOBHIE (npr 3anoJHeHHH BOROI | KOBHE
HUSIMH  (IPH  OTHOCHTEJb- IleMenTHO-r K- 50|50/25 Goaee 809% Bcero o6bema | LleMeHTHO-rauHs- —|—|25
HOHM  BnaXHOCTH G6oJjee | HAHBIE nop) HBlE
75%), a Tak¥ke OTKpHITHE

BOJLOHACHIAaEMBE KOHCT-
PYKLHH

MM THIDOM3OJSIUHOHHBIM CJOEM, a TakXe IpH
Hapy»XHOH OOJHIOBKE CTEH 31aHHH C OTHOCHTEIb-
HOH BJIaXXHOCTbIO BO3AyXxa noMmeweHuil 60% u
MeHee MODO3OCTOMKHMH ILJIHTAMH TOJIIMHON
35 mm u Gonee TpeGyeMble MHHHMaJIbHbIE MapKH
pactBopoB no TabJu. 8 MOryT OnITh CHHXKEHBI Ha
OIHY CTyNeHb, HO JNOJXHBE GbITb He HHXKE€ MHHH-
MaJIbHbIX, YCTAHOBJEHHBIX B TabJj. 8 #Jia 3aaHuM
[I1 cTeneHn ROTrOBEYHOCTH.

2.2.10. dns noa3eMHON KaMeHHON KJA4aIKH H
KJIaJKH LOKOJeH HUXKe THAPOU30ISLIHOHHOTO CJI0S
MapKH pacTBOPOB ROJKHBI ObITb He HUKe NPHBeE-
ZeHHBIX B Ta6u1. 9. Ilpu 3amure GpyHRaMeHTOB OT
YBJaKEeHHs THADPOH3OJIALHeH M npu OGJHLOBKE
LIOKOJIEH MOPO3OCTOMKHMH IIJIMTAMH TOJIIHHOH
35 ma 1 Goslee TpeOyeMble MMHHMaJIbHBIE MapKH
pactBopoB no Taba. 9 MoryT OBITE CHHXKEHBl Ha
OIHY CTYyIleHb, HO MOJXKHBEI GbITh He HHKE MHHHU-
MaJbHbIX MapOK, YCTAHOBJIEHHBIX B TabJa. 9 pas
3nanufl III crenenn mosroBeunocti,

2.2.11. B npoexTte AOJXKHbl GblTb NPHBEIEHLI
MapKH M 00BbEeMHBIN BeC pacTBOPOB. BbIGOp BAXKY-
ILUX H COCTAaBOB pacTBOpa IPOH3BOILHTCH, Kak
NpaBHJIO, CTPOUTEIbHBIMH OpPraHH3alHUsIMH B 3a-
BHCHMOCTH OT MECTHBIX YCJIOBHH M 06,1aCTH NpH-
MEHEHHs] pacTBOpa, COrJacHO «YKa3aHHfM IO
[PUTOTOBJNEHHIO 1 TPHMEHEHHIO CTPOHTEJbHBIX
pactBopoB» CH 290-64. B npoekTe Takxe N0JXK-
Hbl ObIThb yKa3aHbl BSXKYLIWE MJIS KOHCTPYKLHH,
HaXONSIIMXCA B CMEUHA/bHBIX YCIOBHAX IKCILIYa-
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TalliK (HanpuMep, B TOMEUIEHHAX C BHICOKOH 3KC-
NAyaTallHOHHOH BJIAXXHOCTHIO), HJIH Ke COOTBET-
CTBYIOIlHE YCJOBHAM BO3BeleHus1 3faHud. Ilpm
3TOM CJelyeT PYKOBOJACTBOBAThbCS TPeGOBaHHAMH,
NPHBELEHHLIMH B NIPHJIOXKEHHH 4.

3. PACYETHBIE XAPAKTEPHUCTHUKH
HEAPMHPOBAHHON U APMHPOBAHHOR
KJAAKH

OCHOBHDBIE NONOXKEHHUSA

3.1. IIpenen MpOYHOCTH (BpeMeHHOe CONpO-
THBJIEHHE) KJAAKH IIPH CXKATHH 3aBHCHT OT NPOY-
HOCTH Kupnuua (KaMHSI) M pacTBoOpa, KayecTBa
K1anku (paBHOMEDHOH TOJIIHHAE ¥ MJIOTHOCTH ro-
PH3OHTAJbHBIX ILIBOB), YAOOOYKJ/aabiBAEMOCTH,
IVIOTHOCTH H YCJIOBHH TBEPAEHHs pacTBopa H Apy-
rux ¢akropos. McXonHON XapaKTEPUCTHKOH TIpH
onpejieJIeHHH pacyeTHhIX CONPOTHBJEHHA KJIAXKH
SIBJSIETCSI e€e CpeRHHll, Haubojiee BepPOSTHHII
(oxunaemspiii) npemes NPOYHOCTH NPH 3afaHHKIX
($H3HKO-MeXaHHYECKHX XapaKTEePHCTHKAX KaMHS
H pacTBOpa H IPH KayecTBe KJIaIKH, COOTBETCTBY-
I0LeM NPaKTHKE Hallero MacCoBOrO CTPOHTENbLCT-
Ba. OxunaeMble npeneabl IIPOYHOCTH KJIaXKH yc-
TAHOBJICHB! COIVIACHO CPEIHHM 3HAaYEHHSAM, MOJY-
YeHHBIM HpH CTATHCTHYECKOH 06paboTke pe3yJb-
TaTOB HCOBITAaHHH GOJBIIOrO KOJMuecTBa 06pas-
LOB KJaXKH, UMEIOIUX pa3Mepul CTOPOH 38 mau
51 cm u BeicoTy 110—120 cm.

3.2, [lpenes MPOYHOCTH KJAAKH NPHU PaCTsIKe-
HHH 3@BHCHUT OT CLEIVIEHHS] pacTBOpa ¢ KAMHEM H

17



NPOYHOCTH PACTBOPA H KAMHS IPH PACTSKEHHH.
Cuensiexue 3aBHCHT OT KauecTBa KJAaJKH, YHCTO-
Thl TIOBEDPXHOCTH KaMH$, MOABUMKHOCTH U YA060-
YKJaAbIBAEMOCTH pACTBOpa, TEMIEPaTyphl BO3AY-
Xa, IpH KOTOPOH BHINOJHSIETCS KJIaAKa, OT YCJo-
Bull TBepAeHust pactBopa u jap. Cpenuue
(oxugaeMble) Tpejesbi NPOYHOCTH KJIaAKH TIPH
PACTAXKEHHHN YCTAHOBJEHB HA OCHOBAHHM Macco-
BbIX HCMbITAaHUH.

BeposiTHOCT 3HAUYHTENIbHBIX KoJie6aHHH B
NPOYHOCTH CUENJICHHS! YUHTHIBACTCH NPH NPOEKTH-
POBaHHH KaMEHHbIX KOHCTpykumil (nmn. 4.4—4.7).

3.3. Ilpunsroe B rnase CHull I1-A.10-71 no-
HSITHE HOPMAaTHBHOTO CONPOTHBJIEHHS MaTepHa-
JIOB, CBSI3aHHOE ¢ KOHTPOJIbHOM HJIH 6PaKOBOYHOH
HX XapaKTepUCTHKOH, yCTaHaBJIHBaeMOH rocynap-
CTBEHHBIMH CTAHIapPTaMHK Ha MaTepHaJIbl, He NpH-
MeHSIeTCA K KJagKe, TaK Kak OHa He sIBJseTCS
MaTepHaJIoM U e€ NMPOYHOCTb HE€ KOHTPOJHPYETCH
HCIBITAHHSAAMH H He YCTAHOBJEHA CTaHAAapTaMu.

PacuyeTHoe conpoTHBJEeHHe OnpeneasieTcs Je-
JeHHeM cpefHero (OXHAaeMoOro) mnpejaena npod-
HOCTH KJaJIKH Ha Ko3pPHUHeHTH 6e30MacHOCTH,
YYHTHIBAIOLHE KAK CTATHCTHUECKHE, TAK H Jpyrue
¢dakTopLl, KOTOpBlE MOTYT Bbi3BaTh HebJaronpu-
SITHble OTKJIOHEHHS NpefesOB NPOYHOCTH KJaJKH
OT ee HaH6oJiee BEPOSITHHIX 3HAYEHH.

3.4. Kosdpdunuentn 6e30MacHOCTH NMPHHHMA-
I0TCA NPH CXAaTHH BCEX BHUAOB KJIaAKH, KpoMe
BHOPHPOBaHHOH, paBHbIMU 2 W BUGPHPOBAaHHOM
knagku — 2,5, Ilpu pactsaxenun KoadpduuueHT
6e30M1aCHOCTH NI BCeX BHIOB KJIaJKH NPHHHMA-
eTcsl paBHBIM 2,25,

B riase CHulI II-B.2-71 u B HacTosimieM py-
KOBOJCTBE NPHBEJEHbl pacyeTHble CONPOTHBJICHHS
KJ2jKH; cpefnue (OXHRAaeMble) npeaeasl Ipoy-
HOCTH KJIalKH MOTYT OBbITb ONpeJesieHbl B Clyyae
HeobxoaumocTu (cM. n. 3.15) yMHoXeHueM pac-
YEeTHBIX COHpOTHBJIeHHﬁ Ha YKa3aHHbI€ BbILIE KO-
3¢ duunenTh 6€30MaCHOCTH.

MMpumeuanue, KospdpuuuesTs, npuseleHHbe B
npumeuaHusax 2 Kk rtaba. 12 w k rtaba. 13, aBasoTCE KO-
s bHLHeHTaMR YCJIOBHA paboTH M He XapaKTePU3YIOT Ipou-
HOCTH KJAJIKH, ONpelensieMON XKPaTKOBPEMEHHBIMH HCIBITA-
HHAMH; 3TH KO3(GHIUHEHTH He CJeAYeT YYHTHIBATb NP Bhl-
YHCJEHHH TIPENEJIOB IIPOYHOCTH KJAJKH 1O BeJHYMHE pac-
YETHBIX CONPOTHBJIEHHH.

Ilpu onpenenenun npesenos NPOYHOCTH GYTOBOM KJjaj-
KH HE CJEeAyeT YUYHTHIBATb TaKXKe NOBLHIWIEHHE paCYeTHOTO
CONPOTHBJIEHHs IIO0 yKa3aHMsM npHMedanus 3 k Taba. 16.

Pacyernote conporusrenus

3.5 (3.1). PacueTHble cONpOTHBJEHHS KJIaAKH
cienyer npHHHEMaTth no taba. 10—20 (2—12).

PacueTHble cONpoOTHBJIEHHS KJAIKH NPH NpoO-
MEXYTOUHBIX pa3Mepax BBICOTH psiza oT 150 nmo
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Tabaunua

PacueTnbie CONPOTHBAECHHA R CXKATHIO KAAAKH
H3 KHPIHYA BCEX BHAOB H KEPAMHYECKHX KaMHeH
€O eI BHAHBIMH BEPTHKANbHBIMH NYCTOTAMH LIHPHHOA
A0 12 mm npu BoicOTe pAAa Knagku 50—150 unu
Ha TAXeJblX pacTBopax

10 (2)

Pacuernnle conpotresnenus R s «xI/cm?

o

&

4

§'§ DpH MapKe DacTBopa “p‘;a'::m;g“"

x5

8g

§.= 2 Hyae-

S5 (0| 50| 100f 7550 f 2] r0f 4 fecl 308
=

300 [ 39 |36 333028]25]22(18 17 | 15
250 {36 33}130|28]25]22|19]16 15 | 13
200 | 32|30 | 27| 25| 22| 18] 16|14 13 |10

150 | 26 {24 |22 |20] 18( 15| 13}12 10 8
125 | — [ 22120 | 19( 17| 14| 12{11 9 7
100 | — | 20| 18| 17{ 15| 13| 10| 9 8 6
75 | — | — [15] 14 13|11} 9| 7 6 5
50 | —( — | — | 11{10f 9] 7| 6 5 3,5
B | —|— 91 8| 7| 6] 4,5 4 2,5

IIpuMeganna: 1. PacueTuble CONPOTHBACHHA KAAAKH
CXKAaTHIO CJHEAYeT YMeHbLIaTh, NPUMeHAR K03(pGHUHEHTH: NPH NpPH-
MEHEeHHIH! JKEeCTKHX LEMEHTHBIX PacTBopoB (6e3 N06GABOK TIHHLI HAM
HM3BECTH), JIEPKHX DaCTBOPOB H HM3BECTKOBLIX PacTBOPOB B BO3pacTe
no 3 mecaues — 0,85; HeMEHTHBIX PacTBOPOB Ge3 H3BECTH HJIH [AH-
HH C OPraHHYecKHMH nJacTHuKaTopamu — 0,9,

2. PacyeTHble CONPOTHBJEHHS KJ3aAKH H3 KePaMHYeCKHX KaM-
Hell ¢ mycroTaMH IHpHHOR Gonee 12 MM NPHHHMAIOTCA MO 3KChe-
PHMEHTAJBHBIM ANAaHHBIM.

Ta6aunua

PacueTHbie CONPOTHBJEHHS R CHKATHIO KNagKH
H3 KPYNHLIX GeTOHHBIX CNNOWHBLIX 6J0K0B U Gi0oKOB
H3 NPHPOAHOrO0 KAMHSA TTHJIEHBLIX HJIH YHCTOH TECKH

NnpH BbicOTE PARA Kaaaku 500—1000 s

11 (3)

PacyeTrnnle conporusnenrs R B «l[cm?
Mapka Gerona NpH MapKe pacTsopa NpH Hytesof
HIH KaMHS HpOYHOCTH
50 # suwe | 2 | 10 pacTsopa
1000 165 158 145 113
800 138 133 123 94
600 114 109 99 73
500 98 93 87 63
400 82 77 74 53
300 65 62 57 44
250 57 54 49 38
200 47 43 40 30
150 39 37 34 24
100 27 26 24 17
75 21 20 18 13
50 15 14 12 8,5
35 11 10 9 6
25 7,5 7 6,5 4

IlipunMevuanne PacyerHble CONPOTHBJAEGHHN KAAAKH H3
KpynHbiX 6J/10K08 BhicoToft Gosee 1000 MM npHaHMaloTcs NMo Taba. 11
¢ Kko3dduunenTom 1,1,



Ta6auna

PacueTnbie CONPOTHBACHUR Ry CHKATHIO
BHOPOKHPNIHIHOA KAAAKH HA TAMKEJBX PacTBOPax

12 (4)

Pacuerubie conpotumaenus R, B x[/ca?
Mapka npH Mapke pacreopa
KHpNHya
200 | 10 w |
300 56 53 48 45
250 52 49 44 4]
200 48 45 40 36
150 40 37 33 31
125 36 33 30 29
100 31 29 27 26
75 — 25 23 22

MpuMeuwaununsa 1, PacgeTnble CONPOTHBAGHHA CXKaTHIO BHG-
POKHPNHYHOR KJIaAKH TOALLHEOA 25 cm H OGonee ciaeayeT NPHHH-
MaTbh No Taba 12 ¢ kosadpduHurenTom 0,85.

2, PacueTHble CONpPOTHBJEHHS, NpHBedeHHble B Taba. 12, oT-
HOCATCA K Yy4YacTKaM KJajgKH LIHPHHOR He MeHee 40 cx. Jas ca-
MOHECYIHX H HEHeCYLIHX CTeH JONYCKAeTCS INPHMEHATb MNaHexH
¢ NPOCTeHKaMH ILIHPHHOfl MeHee 40 ¢M, RO He MeHee 32 cM; INpH
3TOM pacueTHbie COMPOTHBNEHHS KJ4QKH CIeAyeT NPHHHMAaTh, C KO-
apdruHesTom 0,8.

3. TeXHONOrH® H3TOTOBJEHHS BHODHDOBAHHOR KJAa2axH onpe-
AeAfieTC CHelHaNbHbIMH YKa3aHHAMH.

4. IIpH oOcBOEHHH 3aBOJAaMH HPOH3IBOACTBA BHODOKHPIHIHBIX
naveneR HAH GJOKOB sIBAIETCH 00s3aTeAbHOft NMpPOBEpPKA HCIBITAHH
SAMH ONBITHRIX 06pPa3uOB 3ITHX H3ReNAHH, HACOTOBJEHHBIX Ha 3aBO-
ge. Ilanenn HAH OJNOXH UCNBITHIBAIOTCH B HATYpPaJbHY!0 BeJHYH-
HY 1o nporpaMme, pa3paGoraHHoff npoeKTHON oOpranusanHef.
HicnuiTauus JOMXKHB NOXTBEPAHTH COOTBETCTBHE MPOYHOCTH H3JRe-
NHA TpeGoBaHHAM npoekTa H raasnl CHHIT II-B 2.71,

Ta6auua 13 (5)

PacueTHbie CONPOTHBAEHHS R CXATHIO KNaNKH
H3 CIIOWHBIX 6ETOHHBIX KAMHER H NPHPOAHBIX KamHel
NHJEHBIX HJIH YHCTOH TECKH NPH BBICOTE PAAA KJAaLKH
200—300 mat

PacyeTHnle cONpoTHRAEeHHS R B KI[cm?

NPH npoy-
HOCTH
pacrsopa

NpH MapKe pacTROpa

2 Hyne-

200|150 [100f 75| 50| 25 | 10 | 4 |rime| ron

Mapka kamus

1000 | 1301125120 {115 (110{105 |95 |85 83 | 80

8001101051001 95| 90| 85 (80 |70 68 | 65
600 90| 85| 80| 78 7570 |60 |55 53 | 50
500 78] 73] 69| 67| 64| 60 (53 |48 46 | 43
400} 65| 60 58| 55( 53( 50 (45 (40 38 |35
300} 58| 49 47| 45| 43| 40 |37 |33 31 | 28
200f 40| 38| 36| 35|33|30 |28 |25 23 |20
150 33| 31} 29| 28| 26|24 |22 |20 18 | 15
100| 25( 251 23| 22| 20( 18 (17 |15 13 |10
5| —|—|19]18| 1715 |14 |12 11 8
50| — | — | 15| 14| 13| 12 |10 9 8 6
B|—|—|—|—|10] 95| 85| 7 6 4,5
25| —|—|—]|—1| 8} 75| 6,5( 5,5 5 3,5

[TpuMevaunn: 1 Pacgeryble CONPOTHBAEHHS KJAAKH H3
IINaKOGeTOHHbIX KaMHeH, H3rOTOBJEHHLIX C NPHMEHEHHEeM NLIAKOB
OT CXHFaHHf OypbiX M CMELIAaHHBIX Yriefl, clleayeT NpHHHMAaTb 110
Taba 13 ¢ ko3dpduunentTom 0,8.

2. I'unco6eTOHHBIE KaMHH AONYCKAeTCs NMPHUMEHATh TOJABKO AAR
cten [Il cTenewn HapeKHOCTH, NPH 3TOM DacyeTHble COMPOTHBJE-
HHR 3Tofi KJAaAKM caeayeT NpHHMMATh Mo Taba. 13 c xo3dduum-
€HTaMH:

ANA KNaRKH HApPYXHBIX CTeH B 30HAX € CYXHM KiaumaToMm — 0,7;

TO e, B NPOYHX 3oHax — 0,5;

AR KAaAKH BHYTPeHHHX cTeH — 0,8,

2*

Ipodosrxcenue Taba. 13(5)

KauMaTHyecKue 30HBI NPHHHMAaWTCA no raase CHuIl «Crpo-
HTeJNbHAaA TenaorexHHka. HopMbl NpoexTHpPOBaHHA» .

Tabnuuna 14 (6)

PacueTHble CONPOTHBJAEHHS R CXKATHIO KJAAAKH
M3 NYCTOTENHX GETOHHBIX KaMHeR NPH BHICOTE pAfa
200—300 mm

PacueTnnie conporuBienusi R B kI'/cm?

TNIPH NPOYHOCTH

TPH MapKe PacrBopa pacTsopa

Mapka
KaMHS

2 Hyne-

00| 75 |50 25 10 | 4 [ xrjewe | son

100 | 20 [ 18 17 | 16 14 13| 11 9
75 | 16 | 15 14 | 13 11 10 9 7
50 |12} 11,5 [ 11 | 10 9 8| 7 5
35 | — | 10 91 8 7 6f 5,5 4
26 | — (| — 71 6,5 5,56 5 4,5 3

Hop HMeyaHHA 1. PacyeTHsle CONPOTHBACHHR KIaAKH H3
e

IUNAKOOETOHHMX KaMHefl, HITOTOBJAEHHBIX C INpPHAMEHEHHeM lINAKOB
OT CXKHraxusf 6YpPHIX H CMEIIaHHEIX yriefi, a TaKKe KJAAaJAKH H3 FMO-
cOoGeTOHHBIX KaMHel C/lefyeT CHHKAaTb COTJacHO NpHMedaHnam 1

H 2 K Taba. 13

2. TlpuBenennnle B TaOa. 14 pacyeTHhle CONPOTHBJIEGHHS OTHO-~
CATCH K XAAaAKaM, BRIMONHEHHHIM H3 OGeTOHHBIX KaMHeft ¢ uieseBhi-
mn nyctotamu (FTOCT 6133—52), nmokasaHHMX Ha pHC. 3, 6, 2. Pac-
geTHIIe CONPOTHBJEHHA KNaZKH H3 NYCTOTENhIX KaMHeff ¢ KpPYMHBI-
M® nyctoraMu (pHc. 3, g, 6) npAEEMaoTCS Ha 10% MeHblle yKasan-
HeIX B Ta6x. 14. JIan KnafnoK M3 APYrHX BHAOP KaMHeRl pacuernue
CONPOTHRIICHHA AOJXKHb HasHa4yaTbCs Ha OCHOBAHHM COOTBETCTBYIO-

UXHX KCIBITAHHIM,

200 MM DOJIXKHBI ONpeledIiTbCA KaK cpeflHee apH-
(GMeTHUECKOE 3HAYeHHi, NPHHATHIX no Taba. 10
H 13, a xaanku U3 GETOHHBIX H NPHPOAHBIX KaM-
Hell npu BbicoTe psiga ot 300 xo 500 #x — 1O MH-
TEPIOJSIHY MEXIYy 3HAUYEHUSIMH, NPHHATHIMH IO
tabu. 11 (3) u 13 (5).

3.6 (3.2). PacuerHble cONPOTHBJIEHHS, YKa3aH-
Hele B Taba. 10—20 (2—12), caenyer ymMHOXaTb
Ha Y4YHTbiBaeMble HE3@aBHCHMO ADYT OT Apyra Ko-
3¢PULHEHTBl Myx H My [PH NPOBEPKe NPOYHOCTH
KJTaJKHU:

a) cTosI60B H NMPOCTEHKOB IJIOULAJbIO CEYEHHS
0,3 #2 ¥ MeHee — Ha my=0,8;

6) 3JeMEeHTOB KPYIJIOIO CeYeHHSs, BbINIOJHHAE-
MBbIX U3 OOBLIKHOBEHHOrO (He JIeKaJbHOro) KHPIH-
ya, He apMHPOBAHHBIX CeTYaTOH apmarypou,—
Ha my=0,6;

B) KJAaJAK{H Ha cxaTHe NPH Harpyskax, KOTo-
pple OyAyT NPHJIOXKEHBI IIOCJe AJHTEJbHOro me-
pHoaa TBepaeHHsI pacTBopa (6oJsiee roma), — Ha
my=1,1;

T) KJaJKH H3 CHJIMKAaTHOTO KMpIHYa Ha pac-
TBOpax ¢ no6aBKaMH norauia — Ha m,=0,85;

1) 3UMHell KJajiKH, BHIMIOJHAEMOH CIOCOG0M
3aMOpaXHBaHUsl, — Ha m'y, NPHHUMAaeMBIl MO
taba. 73.
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Ilipumeuanue I[lpu pacyere B cTaZuu OTTaHBAHHA
SUMHeH KJaJKH M3 CHJIMKATHOrO KHDMHYa Ha pacTBoOpax ¢
no6aBkaMu notama xo3doHuueHT myx=—0,85 BBOAHTL He
caenyer.

3.7 (3.3). PacyerHnle CONPOTHBJCHHSA KIaAKH
H3 KPYNHBIX MYyCTOTEeNbIX GETOHHHIX GJOKOB pas-
JIMYHBIX THIOB YCTAaHABJIUBAIOTCA MO 3KCIEPHMEH-
TaNbHbBIM RaHHBIM, [IpH OTCYTCTBHH TaKHX NaH-
HBIX pacyeTHble CONMPOTHBJEHHS CJedyeT IPUHH-
MaTb o Taba. 11 ¢ xosdpdpunueHTOM:

IpH NpoueHTe NycToTHOCTH << 5% — 0,9;

» » » 25% —0,5;

» » » =45% — 0,25,
TZie NIPOLIEHT NYCTOTHOCTH ONpeensieTcsl N0 ropu-
30HTAJILHOMY CEYEeHHIO.

Jlist IpoMeXKyTOYHHIX 3HAYEHUH NPOLEHTA NY-
CTOTHOCTH YKa3aHHble Ko3bHUHeHTH N0NyCKaeT-
cs onpeleNsiTh UHTEPIONALHEH.

3.8 (3.4). PacueTHble CONPOTHBJIEHHUS, NPUBE-
nerHble B Tabu. 11 1 13, cnefyeT npuHAMATH ¢ KO-
adduurenTamu:

JJISl KAaAKH U3 KPYMHBIX OJOKOB H KaMHeH,
H3rOTOBJEHHBIX M3 aBTOKJABHHIX STUEHCTHIX 30J10-
6eToHOB, 06€3aBTOKJABHBIX SIYEHCTHIX GETOHOB
BCeX BHIOB H KPYITHONOPHCTHIX GeToHOB, — 0,8;

st KNaJKH U3 KPYNHbIX GJOKOB M KaMHeil,
H3rOTOBJIEHHHIX H3 aBTOKJABHBIX SYEHCTHIX 6eTO-
HOB (KpPOMe 30JI06€TOHOB), a TaKXKe M3 CH/IUKAT-
HHX GeTOHOB MapoK No mpouHocTH Bhime 300, —
0,9;

IJS KJaZKH H3 KPYNHBIX OJIOKOB W KaMHeH,
H3TOTOBJIEHHBIX M3 TsXKeJAHX 6ETOHOB 4 NPHUDPOA-
HOro KaMHsl (yos==>1800 xe/m3),— 1,1,

3.9 (3.5). PacuerHble CONPOTHBAEHHS KJIagKu
H3 NPHPOJHOrO KaMHSl B 3aBHCHMOCTH OT YHCTOTHI
TeCKH MOCTesel caelyeT NMPHHUMAaTh no Taba, 11,
13 1 15 ¢ yMHOXeHHeM BeJIHYHH PACYETHHIX CO-
NPOTHBJIEHHHA Ha cJefyloIHe KO3 (DHUHEHTH:

IJs KJaJKH H3 KaMHeH MOJYYHCTOM TECKH
(BeicTyner go 10 uu) — 0,8;

QIS KJIaOKK H3 KaMHe# rpy6oit Teckn (Bhlcty-
sl 1o 20 mm) — 0,7,

IS KNAJKH U3 KaMHel rpy600OKOJMOTHX (mox
cKko6y) u u3 6yta munTHsKa — 0,6.

3.10(3.6). PacueTHble CONPOTHBIEHHS KJagKH
H3 CBIPIIOBOrO KHPIHYa ¥ TPYHTOBBIX KaMHell cje-
AyeT NPpHHAMATL 110 Taba. 15 ¢ koapdpuuneHTaMH:

A5 KNAJKH HapYXHBIX CTEH B 30HaX C CYXHM
xanmatom — 0,7;

TO Xe, B npo4Yux 30Hax — 0,5;

IS KJadKK BHYTPeHHHX cteH — 0,8.

CHIpLOBBIfi KHpIHY ¥ TPYHTOBbHIE KAMHH pas-
pelnaercss NPUMEHSITb TOJNbKO nas cred [1I creme-
HH HaJIeXKHOCTH.

3.11(3.7). PacyeTHble CONPOTHBICHHUS CXKATHIO
KJaJKH H3 [PHPOAHBIX KaMHeH JomnycKaercs
YTOUHAITb IO CIELHaJbHbIM yKa3aHUsAM, COCTAB-

Ta6auua 15 (7)

PacyeTHble COMPOTHBIEHUE R CKATHIO KNALKH
H3 NPHPOIHBIX KaMHER HH3KON NPOYHOCTH
npaBuabHOf GopMbl (NMHNEHKIE H IMCTON TECKH)

PacueTane CODPOTHRACHEN
R» fom®

npu npox-

BHR KIagKH ‘:‘:E:: n;?:cr:gg:e pa!::?rgg;) a
%5 | 10 | 4 Kr/%,,. Ry

I. H3 npupomnmx 25 |6,0/4,5(3,5| 3,0 | 2,0
kamuein npu Bumcote | 15 [4,0(3,5(2,5( 2,0 | 1,3
psaa xo 150 umu 10 |3,0(2,5(2,0| 1,8 | 1,0
7 12,6¢12,0)1,8) 1,5 | 0,7

2. W3 npupomnsmx | 25 |7,5]6,5|5,5| 5.0 | 3,5
KaMHell NpH BHICOTE 15 15,014,5/3,81 3,5 { 2,5
psra 200—300 s 10 )3,8)3,3]2,8) 2,5 | 2,0
7 12,812,56|2,3} 2,0 (1,2

4 |—|1,6(1,4] 1,2 ]0,8

JIEHHBIM HA OCHOBE pe3yJbTaTOB 3KCIIepHMEHTAaNb-
HBIX HCCOEJOBaBHA U YTBEP2XKIECHHBIM TOCCTPOSIMH

COIO3HBIX pecnylJHK.
TaGanua 16 (8)

Pacyetnsie conpoTusicHus R cxartiio 6yToBoft knaaku
H3 pBaHoro 6yra

PacdeTHHe conpoTHBaeHEs R B xI'/cm?

g npH Mapke pacTBOpa “p“p:g’_&'gg;c""
E 00 | 75 | 5o | 25 |10 | 4 | el B
1000 | 25 22 18 12 8 5 4 3,3
800 22,0 ( 20,0 | 16,0 |10,0| 7,0 4,5 3,3 | 2,8
600 20,0 | 17,0} 14,0 9,01 6,5| 4,0 3,0 | 2,0
500( 18,0 { 15,0 ( 13,0 | 8,5|6,0| 3,8 | 2,7 1,8
4001 15,0130 11,0} 8,0715,513,3} 2,3} 1,5
300( 13,0 11,5} 9,5 7,0|5,0(3,0( 2,0 1,2
200 11,0110,0( 80| 6,074,5(2,8| 1,8 0,8
150! 9,0/ 80! 72,0) 55140125 1,7 ] 0,7
100 7,5 70 6,0y 5,0(3,56(2,3| 1,5 | 0,5
50| — — 45| 35(2,5|2,0| 1,31} 0,3
3| — — 3,6 29(2,2(1,8] 1,2 ] 0,2
251 — —_ 3,01 25(20(1,5| 1,0 0,2

Npumewarnusn: | Ilpusenennste B Tabn. 16 pacueTHue
CONPOTHBJICHHA KJaJKH NPH MapKax pacTsopa 4 u Gosee pann Ans
6yTOBOft KJagKX B BO3PacTe 3 MEcsiueB M OTHECeWbl X MapKe pac-
TBOp2 B Bo3pacTe 28 nuxeft, On knaAku B BO3pacTe 28 AHe# u MeHee
pacyeTHbleé CONPOTHBJIEHHA, npHBeneHHHe B Tabn. 16 Ans pacrsopa
Mapok 4 u Gonee, ciefyeT NPHHHMaTb C KO3pdHUREHTOM 0,8; mpH
5TOM MapKa pacTBopa NPHHHMAETCS COOTBETCTBYKOLLER €ro NpoyHO-
CTH B TpebyeMble CPOKH,

2. [daf xnafiku #3 NOCTENHCTOro GYTOBOTO KAMHS pacueTibie
CONPOTHBJCHHNA, NPHHATHE mo TaGn. 16, caexyeT MOBLIWATL YMHO-
XeHHeM Ha ko3dpuuHeHT 1,5, a npH 0cob0 TUlaTeAbHOA Kiraaxe H3
OTGOPHOrO NMOCTENHCTOrO KaMHA C NMPHKONOM KaMuefi — Ha X03ddH-
uHeHT 2,0.

3. PacwerHoe conpoTupnenye OyToBOft XAaAKH (YHAaAMEHTOB,
33CHINAHHHIX CO BCeX CTOPOH TPYHTOM, JAONYCKAETCA nOBLINATD:



ITpodorxcenue raba. 16(8)

npH KAaAKe ¢ NocaeAyioulelt 3acHNKOR nasyx KOTnoBaHa rpyH-
TOM — na | xlfomt;

NpH KNafKe B TpaHIIEAX «B PAaCnop» € HETPOHYTHM TPYHTOM,
a TakXe mocje ANHTeAbHOTO YIJNOTHEHHS 3achIIAHHOrO B nasyxax
rpyHTa (npR HaACTpPoiKkax) — Ha 2 KI'/cm?.

3To yBenHueliHe pDAcYETHOTO CONPOTHBNEHHst OYTOBOR KIAaZKH
He pacnpocCTPaHfeTCHs HA 3BMHION 6yTOBYIO KJAAKY, BHINONHAEMYIO
METOAOM 3aMOPAaXKHBAHHSA Ha PacTBOPAX C XMMHYECKHMH JoGaBKamh.

Ta6nuua 17 (9)
PacyeTHbie CONPOTHBAEHHA R cXaTHIO OyTo0eToHa
(ueBHOPUPOBAKHOTO)

PacyeTHnie CONPOTHBAEHHSA

R B xI'/cu? npr ma eT
Bup GyrtoGerona / pH Mapke GeToHa

200|150\100|75|50\35

C pBaHbBIM GyTOBHIM
KaMHeM MapKH:

200 n Bume . . .| 40 | 35 | 30 | 25|20 ] 17
o . . . ... 0—=—1—1—122|181]15
50 ¥ ¢ KUPOHYHBIM

6oeMm . . . . . J— | —| —120}|17]13

Mpumewanusn: 1. Ilpn suGpuposammr GyToGeTona pac-
ue‘rnuel fgnpormmeann CHaTHIO CAeAyeT NPHHHMATbh ¢ KO3 HIH-
entoM 1,15,

2. Ilpn Gerone mapxy 200 m BHlle Mapka KaMHA mas 6yroGe-
TOHHOR KJAARKH Roaxua ObiTb He HHXKe 300.
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Puc. 9. Pactaxenne xaazi-
KH 10 HenepeBs3aHHOMY
CeueHHIO

W

Puc 10. Pacrsxenne Kaajaku
N0 mnepeBsA3aHHOMY CEYEHHIO

3.12. PacyeTHOe CONpOTHBJEHHe KJaAKH U3
KUpOHYa H MNYCTOTEJBIX KepaMHYeCKHX KaMHei
Npu pacyeTe KaMEHHBIX KOHCTPYKIHMH Ha BBIHOC-
JIMBOCTb, @ TaKKe Mo OO6pa3OBaHHIO TPELIHH NpH
MEOTOKPATHO IOBTOPSIOIIHXCS] Harpy3Kax BBIYHC-
JI51eTCA yTeM YMHOMXEHHS COOTBETCTBYIOIIHX pac-
YeTHBIX COMPOTHBJEHHH KJIAJKH, ONpeleeHHBIX
no ta6a. 10, 18 u 19, na xkoadpuuueHt Rpxa, NpH-
HuMaeMBbl#t o TabJ. 21 B 3aBHCHMOCTH OT KO30-
duUMeHTa aCHMMETPHU:

Oxa1. Mot

pKJI = »
Oy n.Make

TA€ Opgmnmeg N Oxamakc — COOTBETCTBEHHO HaH-

Ta6arua 18 (10)

PacueTHbie CONPOTHBICHHS KJAaAKH H3 KHPNHYA M CIJOUINBX
Kamueik Ha NEMEHTHO-HIBECTKODMX, HEMEHTHO-TANHARLIX
H H3BECTKOBBIX PACTBOPAX OCEBOMY PACTAMKEHHIO Rp,
pacTAXEHHI0 NPH Hirube R, x, cpedy Rcp
M FAaBHLIM PACTArHBAIOUIHM HANPSAXeHHSIM npH harnbe Ry
NpPH pacyeTe CeYeHHH KJAAAKH, NTPOXORAAINHX
N0 TOPH3OHTANbHbIM H BEPTHKAJbHBIM LIBAM

PacueTHne CcONPOTHBAGHHSN
R B Klcm?
NPpH MapKe pacTsopa 5
Bua HanpsixeswHoro © En
COCTOAHHUA = e
i o g9
= | 8 s &
S 2 &
5 | ®los| w0 4| ER
8 = %o
o 3 ga
A. OceBoe pacraxenne R,
1. Ilo HenepeBsi3aHHOMY
CeYeHHI0 JUIA  KJAIKH
BCeX BHIOB (HOpMaJbHOE
cuemsesue, puc. 9) . 0,840,5)0,3]0,1}0,05
2. Ilo nepeBs3aHHOMY
ceueHH1o (puc. 10):
a) AN KJagkm o u3
KaMHeil MpaBHJb-
HO  cbopMBI 1,611,110,5]0,2] 0,1
6) mas 6yToBoOil KIan-
XKH . . . . . . 1,2/0,8]0,4}0,2} 0,1
B. PacTsxkenue Rp.u
npH Harube (Rra)
3. ITo HenepeBs3aHHOMY
CEYEHHIO ANIS KNAfKH Bcex
BHIOB H MO Kocoi miTpatbe
(raaBHBIE pacTArUBAIOLLIHE
HATIPSIKEHHS Npu H3rHGe) 1,2(0,8/0,4|0,2] 0,1
4, Tlo nepeBsA3aHHOMY
ceyennio (puc. 11):
a) AN KJAlKA W3
KaMHell [paBHJb-
HOlt  hopMBI 2,5(1,6|0,8(0,4| 0,2
6) ans OyToBoii
KRajKH . . . . 1,8(1,210,6{0,3]0,15
B. Cpe3 ch
5. Ilo HenepeBs3anHOMY
CeYeHHI0 AJNA KJAAAKH BCEX
BUIOB (KacaTeabHOe CHel-
neHue) . . . . . . . 1,6/1,110,5(0,2] o,1
6. Ilo nepess3aunomy
ceveHuio nias  GyTOBOM
KJIaaKH ... 2,411,6(0,810,4}10,2
MpuMeyanusa 1. Pacuerdsle CONPOTHBJAERHA OTHECERM

KO BCeMY CEYeHHMIO pa3phlBa HJH cpe3a KJaAKH, NepHeHIAHKYJAADHO-
MY HJH fapajnfnenbHOMy (NpH cpe3e) HanpaBleHHIO YCHIHSA.

2. PacyeTHble CONPOTHBJEHHS KJAAKH, NIDHBeaAeHHble B Tabx. 18,
cnenyer NMpHHEMATL ¢ Xo3hdHHEeRTaMH:

AN BHODHPOBaHHOA KHDNHYHOA KIALKH H3 IVIHHAHOTO XAPNE-
Ya NJA4aCTHYECKOTO NPecCOBAHHA, 4 TakxkKe AAS OOMYHOR KAagKE HS
nmpqa'liorg N INEeNEBOTO KHPIHUA M TYCTOTEAWX OGELTOHHLIX XaM~
Hel — 1,25;

AN HeBHGPHPOBAHHON KHPNHYHOA KAAfAKH HA MeCTKHX IeMesT-
HBIX pacTBopax G6e3 ROGaBKH IJIHHHB HAH H3BECTH == 0,75;

AAs1 KAaAkH K3 OOGLIIHOro CHAHKAaTHOro KHpnuga — 0,7, a R3
CHJMKATHOTO KHpNHYa, H3rOTOBACHHOIO C MNDHMEHEHHEM MWEAKAX
(6apXaHHLIX) M€CKOB, — M0 3JKCIEPHMEHTAJNbHHM JRAHHLIM,

21



ITpodoascenue Tabauyvr 18 (10)

Ilpu pacuere no packpsiTHio Tpew#H no dopmyrae (126) pac-
weTHbie CONPOTHBJEHHS DaCTAKEHHIO NpH H3rHbe Ry , ANA KIaiKH

M3 BCex BHIOB KHpNHYAa H KaMHefl caefyeT NPHHEMaThL Ge3 yuyera
X03(pHHUKEHTOB, NPDHBEAEHHDbIX BhIlIE

3. NMpr oTHOWeHHH TrAYCHHB INepeBS3KH KHpOHIa (KaMHA)
npapuabHOR GopMBI K BLICOTE pARA KNaAKH MeHee eJHHHUB! pac-
yeTHbie CONMPOTHBJEHHA KJAaJKH OCEBOMY pAaCTAXKEHHIO H pacTaXe-
HHIO TMpH H3rkGe MO NepeBA3aHHLIM CEYEHHAM [PHHHMAIOTCA pab-
HBLIMH BEJHYHHAM, yYKa3aHHHM B Tal;. 18, YMHOMEHHBIM Ha 3Haue-
HHe OTHOIEHHA I'NTYOHHB NEPeBA3KH K phICOTe pAAa.

Ta6auuma 19 (11)
PacyeTHbie CONPOTHBIECHHA KAAAKH M3 KUPAWY2 ¥ KamueH
npanuabofi Gopmul oceBomMy pacTsKenuio Ry,
pacTsiKeHHMIO NpH H3ruGe Ry u, cpedy Rep
M TA3aBHBIM PACTATHBAOIAM HaNPAKEHNUAM
npH H3ru6e R.n npn pacyeTe KIAAKH
NO NePEeRA3aHHOMY CEYEHHI0, NPOXOAMAIMEMY 110 KHPIHYY
HIH KaMHIO

PacyerHble conpoTHBaenus B &l /cm?

Bun HanpameHHOro IpH MapKe KaMHS

0O603Ha-
YyeHue

COCTOAHHUA
2oo|150|100|7s|5o|35|25|15|10
1. OceBoe pac- J
Tamenne . . .| Rp | 25|2,0}18!1,3]1,0]08]0,6{0,5]0,3
2. Pacrsaxe-
HHE TIPH H3ruGe
H rJIaBHbIe paC-
TATHBAWOIHEe HA- R
mpAKenus . . . Rw} 4,0(3,02,5/20[1,6/1,2] 1,007 05
1
3. Cpes . R¢p {10,0]8,0]6,5]5,5] 4,0{ 3,0 2,0 1,4/ 0,9
MpuamMeuanun: 1. PacyeTrHbhie CONPOTHBJIEGHHS OCEBOMY

PaCTAXEHHIO R, , PACTKEHHIO NDH Harube Rp,“ H IJaBHBIM pacTi-
TRBAIOUIHM HaNpsXKEHHEM R ., OTHECEHH KO BCEMY CEUeHHIO Pa3pLl-

Ba KJAaJKH,
2. PacyeTHble CONpPOTHBJEHHS Cpesy NO TNEPEBA3AHHOMY ceue-
HHIO R p OTHECEHB TOALKO K NOLMAAM CEHeHHS KHPNHYA WM XaM-

MR (IIOIMARYM CEeYeHHS HEeTTO) 3a BHIYETOM IJIOUIARK CEHEHHA Bep-
TMKAJIBHBIX LIBOB.

Ta6auuma 20 (12)
PacuerHble conporusaenus GyTo6eTona

OCEBOMY PACTAXKEHHIO Rp, raBHLIM PACTATHBAIOIIUM

HANPSKEHHAM Ry M PACTANKEHHIO NPU H3THOE Rp

PacyeTHrIie CONPOTHBJIEHHSA
B Kl /cM? npu Mapke

T
O603Ha- eTona

YECHHe

Bra HanpsxKeRHOro
COCTOSIRHSA

200 | 150 | 100 | 75 | 50 | 35

1. OceBoe pacts-
JEHHe H [IJaBHbE

pacTArHBaOl(He Ha- R, Lalielia

NPAMEHHA . . . . Riy 2,0/1,8]1,6]11,411,2{1,0
2. Pacraxeune

npa usrnbe . . .| Rpau (2,712,5]2,3(2,0{1,8;1,6

Tabauua 21

Koapduuuentsi & , ;, Aas onpepenenus
PacYeTHBLIX CONPOTHBIEHRA KNAAKH H3 KHUpTINUA
H NYCTOTeJbIX KepaMHUYeCKHX KAaMHEH NPR pacuere
Ha BHIHOCJIHBOCTb H 110 06Pa30BaHHI0 TPEIiKH
HPH MHOTOKpPaTHO NOBTOPRKIOLIHXCA HArpyskKax

oun< |0,1 0,2 ,0,3 lo,4 0.5 |06 0.7 lo,s 0.9

0,60 0,65 (0,70 ‘o,75|o,so|o,ss 0,9

0,5010,55

K PRI
MpueMmevyanue. Kospdunwentst &

8 28-gHEBHOM BO3pacre.

p KA JaHbl Ans KJIajakd

Tabaunma 22 (13)

Pacuernble CONPOTHBNACHUA apMATYpLt Ra
B apMHpDOBaHHOM Kiaake

PacdeTHble CONPOTHBIEHHN R,
B K[ [cm?
« o
Bua apMupoBaHus g Y OGLIKHOBEHHOR ap-
KOHCTDYKUHH E 5 ﬁg‘glp l:&g . ;p??l_
= ” AHAMETDOM B MM
5. | &=
S« E< | no 5.5 [6 uGonee
1. Cetuatas apmatypa 1500 { — 2000 | 1800
2. Ilpoponvuas apmary-
pa B KJAaflke H KOMILIEKC-
HBIX KOHCTPYKIHAX:
a) npojosbHas apMa-
Typa . . . . . | 1900 | 2400 | 3100 2500
6) orornyras apMa-
Typa B xomyTa ., | 1700 | 2150 { 2200 1750
3. Jlng  KOHCTPpYKUMH,
YCHIEHHBIX O06GORMaMHu:
a) momepeyHas apMa-
Typa . . . . . | 1500 [ 1900 | 2000 1800
6) npolonbHasg apMa-
Typa 6e3 Hermo-
CPellCTBEHHOH Ie-
penays HarpysKu
Ha o6ofMYy .| 430 | 550 — —
B) TO Xe, Npu nepe-
Naye Harpy3kd Ha
o6oitMy C OIHOH
cTOpoHH . . . . | 1300 | 1600 — —
r) TO e, Npy nepe-
Jaye HarpyskH c
ABYX CTODOH 1800 | 2400 — —
4. Auxepnl M CBs34 B
KJagKe:
a) Ha pacTBOpe Map-
KH 25 ¥ BHWeE 1900 | 2400 | 3100 | 2500
6) Ha pacTBOpe Map-
ke 10—4 . . . [ 1050 { 1350 | 2200 1800

I pPHMEeédJdaHHReE. PacueTHule CONPOTHBAECHHA APYrHX BHAOB
apMaTypHOft cTanH cheAyer HPHHHMAlb He Bhllle 4eM JAJAR CTand
knacca A-II BAH COOTBETCTBEHHO OGHLIKHOBEHHOfi apMaTypHOfi mpo-

BOJIOKH,

MeHbIllee ¥ HauGoJbIIee 3HAYEHHS HANPSIKEHHH
B KJaJKe, BO3HHKAIOIHX OT HOPMATHBHBIX CTaTH-
YeCKHX U NOBTOPSIOUIHXCS HArpy3oK.



Puc. 1l. Pactaxenue
KJajKH NpH u3rube no ne-
peBR3aHHOMY CeueHHio

3.13(3.8). PacueTrHble conpoTuBJeHHsT apMa-
TYpPbl, aHKEPOB H CBsi3el caedyeT NPHUHHMATh IO
TabJ. 22.

Tlpu pacuere 3uMHeil Kn1alKH, BbINOJHEHHOM
MeTOIOM. 3aMOPaKHBAHHS, PacyeTHble CONPOTHB-
JIeHHsl apMaTyphbl U cBs3ell CJeAYyeT NPHHHMATD C
AOMOJMHHTENbHBIMH KO3QOHIIHEHTaMH 1., IPHBe-
AeHHBbIMH B Tabu. 73.

O6vemnoiii sec K1adxku

3.14. HopmaTuBHBI/I OGBHEMHBII BeC KJAAKH
MOXET NPHHUMAaTbCst NPH pacyeTe HAa IPOYHOCTDb
no ta6a. 23. Ilpu pacuere fOMXKEH YIHTHIBATHCH
TakXe cOGCTBEHHBIH BeC LITYKAaTypOK, KOTOPLIH
NPHHAMAaeTcss NPH CyXOH WITyKarypke 15 xe/m?.
B cayyae npuMeHEHHs B BHAE HCKJIOUEHHS MOK-
POl WITYKATyPKH €e TOJINHHA, IIPH OTCYTCTBHH
CneluuanbHEIX JaHHBIX, TpHHHMaeTcs paBHOR
2 cm; HOpMaTHBHBIT OGBEMHBIH BeC IITYKAaTYPKH
M3 UEeMEHTHOTO MJHM CMeIIAaHHOTO pacTBopa

1800 xe/m%, a W3 H3BeCTKOBOrO pacTBOpa
1600 xa/m3,

ITpumewanus: 1. HopmaTuBHMII 06beMHHEII Bec
KNaJKH Ha3HayeH C YYeTOM BO3MOIKHOTO ero H3MeHeHHS B
npegenax =+£10%, uTO yuHTHBaeTcst KO3(pGHUHEHTaMH ne-
perpy3ku. [ToatoMy RopmaTHBHBI OGBeMHBIR Bec, TMPUHH-
MaeMHH IpH pacyeTeé Ha NPOYHOCTb MOXKET OTJHYAThCA OT

06beMHOr0 Beca IIpHHHMaeMOro npH TeIVIOTEXHHYECKHX pac-
YyeTax.

2. Tonmmna WTYKATYPKH He BKJIOYAeTCA B pacueTHoe
ceyeHie NPH OUpPeNe/ICHUH RecylleR CNOCOGHOCTH 3neMeHTa.

Jepopmayuu npu xparkospemeHHoll
U OAUTeAbHOU HA2PY3KE
Hedopmayuu ycadku.
Koagpdpuyuentol auneiinozo remnepatyprozo
pacwuupenus.
Kospdpuyuentol Tpenus

3.15(3.9). Moayas ynpyroctu (HauaJbHBIH
MOAYJib AepopMalinil) knanku Ep gosKen npuHy-
MaTbCsl PABHBIM:

IJisi HEApMHPOBAHHOR KJIAAKH

E, = aR; 2 m
JJIsl apMUPOBAHHON KJIaJAKH
Eo = (laR_a.x. (3) (2)

B ¢opmyaax (2) u (3):

Ta6auua 23

Hopmarusunit 06bemMubifi BeC K1aROK Pa3JHIHLIX THNOB,
NPUHUMAEMBIA NpY PAcYeTe KAMEHHBIX KOHCTPYKURK
HA NPOTHOCTH

O6rvem 8 % or Hopwma-
Bra KnraakH ofbeMa KIaNKR Og:::l:ﬁﬁ
pec
KaMHs BOB B Kr/m®
1. Cnaommnas u3 noJsso-
TEJOro KHpuH4a . , . . 76 24 1800
2. U3 nycrotenoro, mo-
PHCTO-ABIPYATOrO HJH 1O-
PHCTOrO KMPNu4a npu o6b-
eMHOM Bece KHpNHua B
/M
1450 . . . . . . . 76 24 1550
1300. . . . . . . 76 24 1400
3. U3 nycToTeablx kepa-
MUYECKHX KaMHel npu Bbl-
cote KaMmus 13,8 cM mpu
00beMHOM  BeCce  KaMHA
B kr/m3:
1450. . . . . . . 83 17 1500
1300. . . . . . . 83 17 1380
4. U3 jerkoGeToHHBIX
KaMHedd C IeJAeBHAHBIMH
nycroraMu  (MYCTOTHOCTb
xamug 26%) npu o6bem-
HOM Bece 6eToHa B Kr/m:
1400 . . . . . . 89 11 1100
1600, . o -« « + & 89 1 1230
5. U3 Jnerxo6eTonHBIX
TPEXIIYCTOTHBIX KaMuel, €O
CKBO3HBIMH NYCTOTaMH ¢
32CHINKOH LIJIAKOM, KEpaM-
3HTOM H T. I. (MycTOT-
HOocTh Kamug 35%, o6bem-
HBIfi Bec 3acmnky 1000
Kr/M3) npH 06BEMHOM Be-
ce 6eToHa B Kr/m%:
1400 . . . . . . 89 11 1300
1600 . . . . . . . 89 i1 1420
6. Byrosas u3 u3secrt-
HfiKa NPH 06beMHOM Bece
H3BEeCTHSAKA 2200—2500
ke/M® . . . . . . . .| 60—65 | 40—35 2100
7. 3 xpynHux GJOKOB
H3 Taxkemoro GeroHa . . — — 2400
8. Ua xpynHuix 610KOB
H3 JIETKOTO HJIH SYEHCTOro
6etona [IpuHuMaeTcss paBHHIM OOb-
eMHOMY Becy GeToHa

NMpuMmeuanue B Tabn. 23 ykazan o6beMHLItI Bec Kiaa-
0K, BHIIOJIHEHHBIX Ha TAXENBIX PacTBOpaX, HMEOMEX OCBEeMHLIN
8ec 1800 x2/md.

@ U o, — YApyrue XapaKTePHCTHKH KJaJXKH, NPH-
HuMaeMbie no nu. 3.17 u 3.18;

R — cpennuii npexen npo4yHOCTH (BpeMeH-

HOe CONMPOTHBJIEHHE) CIKATHIO KJIaJAKH,

onpenensieMu no gopmyJie

R = kR, @ @)
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Tab6auna 24 (14)
Kosdpdnuuentn 2

Bun xaanxs Kospdrnnent 2

1. U3 kupnuua K KaMmueli BceX BHIOB,
M3 KpynHbIX 6J0KOB, pBaHoro GyTa i Gy-
TOGETOHA. . . . . + « « + s o &

2. Bu6pupopanHasi KHPIHYHASA . .

o
"o

rae k— KoapdHIMeHT, NPHHHMaEMbIH To
TabJ. 24;
IR — pacyeTHHe CONPOTHBJEHHS KJIAaIKH,
npuHHMaeMble no tabma. 10—17 c yue-
TOM KO3(Q(UIHEHTOB, INPHBEIEHHLIX B
NpHMEeYaHHAX K 3THM Tabauuam *, a
Takxe nn. 3.7—3.10;
Rg.x — CpPeIHHI npefes NPOYHOCTH (BpeMeH-
HOe COMPOTHBJIEHHE) CXKATHIO apMHpO-
BaHHOH KJIaIKH H3 KHDMHYa HJIH Kepa-
MHYeCKHX KaMHeH, OlpeReasieMblil Mo
¢opmyaam:
IJ KJAaOKH ¢ CeTYaTOH apMaTypoi

~ 2R,p

ak=kR + 2 5) (4
K +1oo (5) (4)

LM KAajKH ¢ NPOAOJAbLHOH apMaTypoit

- R,

Rax= kR + T%‘ ©) 5)

p — NPOLEHT apMHPOBAHHA KJIAAKH, onpeje-
JseMblil 10 popMynaMm:

IS KJNaIKH ¢ CeTYaTOl apMaTypoit

rze V, H V,— COOTBETCTBEHHO 00beMBI apMarty-
pHl H KJ1aAKH;

ANl KJAaAKH C TPOAOJHHON apMaTypoi

Fa
= = 00, 8
p Fxl ®)

rne F, u F, — CcOOTBeTCTBEHHO TJIOLIAAH CeUeHHs
apMaTyphl H KAaJKH.
Hanpsxennst B apmarype R. B dopmyaax
(5) u (6) caenyeT NpHHHMATh:
IS cTanu Kaacca A-l R; = 2400 «I'[cu?;

nast cranu xaacca A-11 Ra=3000 xIfcm?;
IJist OGBIKHOBEHHOH apMaTypHOH I POBOJIOKH

R =3500 «I'/ch?.

* 3a ucknoyenueM ko3hQHUUEHTOB, YKa3aHHHX B NpH-
MEYaHHH K 1. 3.4,
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3.16. Monyab nedopmaunit knanku E pomxen
NPHHHMATHCA:

a) Npu pacyeTe KOHCTPYKUHIl N0 NPeNeabHOMY
COCTOSIHHIO MMPOYHOCTH KAAJKH (1N ONpefeeHHs
YCHIMA B KJajJKe, pacCMaTPHBaeMOH B npelenb-
HOM COCTOSIHHH CXaTHf, IPH YCJIOBHH, 4TO Kedop-
MalHH KJIAaJKH ONpPexe/sIioTCs HJIH OrpaHH4HBa-
I0TCsl COBMECTHON paGoToli ¢ 371eMeHTaMH KOHCT-
PYKUHH M3 APYTBX MaTepHAJOB, HanpuMep: s
Onpefle/icHNs YCHAMIl B 3aTAXKKaX CBOAOB, YCH-
JIMH, BbI3bIB2EMBIX TeMNIeDaTypHLIMHU nedopMmauu-
SIMH TIDH HCCJIEIOBAHMH pPaclpelesieHHst Hamps-
JKEHHR B CXKATOH KJMajKe Haj paHAGaJKaMH HJH
NOX DacnpelesSuTe bHbIMH ROsicaM¥ ¥ T. N.) 1o
¢dopmyae

E'=05Es; 9

6) npH onpeneneHHH gTeopMalHi KIaAKH OT
NPOAOJBLHBIX HJIH MONepeYHbIX CHJI, YCHUIHUI B CTa-
THYECKH HEONpPefesHMhIX PaMHBIX CHCTEMaX, B
KOTOPBHIX 3JIEMEHTHl KOHCTDYKIHH H3 KJIaiKH pa-
60TaOT COBMECTHO ¢ 3/JIeMeHTaMH H3 IPDYTHX MaTe-
pHaJyIoB, nepHoxa kKosneGaHHH KaMEeHHbIX KOHCT-
PYKUHH, 3KeCTKOCTH KOHCTPYKUMH H T. I. o dop-
MyJie

E=08E; (10)

rae Eo— mMonysb ynpyrocts (HauyaiabHbIlH MOXyJib
nedopManuil) KaIagki, TPUHAMaeMbiit o Gopmy-
nam (2) u (3).

3.17(3.10). 3HayeHHsn ynpyroi xapakTepucTH-
KH o I HCapMHDOBAHHON KIanKy CJexyer npu-
HUMaThb 110 Tabu. 25.

3.18(3.11). 3nauenus ynpyroil XapaKkTepucTa-
KH I APMHPOBAHHOI KJNalKHU @a CJAELyeT NpH-
HHMaTh!

a) npu ceTyatolt apMaType no popmyJe
R, an

R8~K

6) npH NpoxOJILHOM aDMHPOBAaHHH — Kak 119
HeapMHPOBaHHOMN KaaAKu no tabu. 25.

3HaueHyst CpelHero npejeJa NpoYHOCTH Heap-
MHUDOBaHHOH KNaAxu R U KJI2JKH, apMHPOBAHHOM
CeTKaMH, Rax CledyeT ONpenensiTh no GopMyaaM
(4) u (5).

3.19. Monynb caBura KJIajgKu NpHHUMaercs
paBHEIM G=0,4 Ey, rne Ej— navyanpHeii MOny.1b
YOPYroCTH NPH CXKATHH.

3.20. Moayau ynpyrocti n AeOpMaliy KAak-
KM H3 NPHPOAHBIX KaMHell paspellaeTcs NPHHH-
MaTh MHBIMH, YeM rpHBelIeHHble B nm. 3.15—3.17
N0 cHenHaJbHbIM yKa3aHHUsiM, COCTaBJEHHbIM Ha
OCHOBe De3yJ/IbTATOB IKCHEePHMEHTANbHbIX HCcie-
DOBAaHHH M YTBEPIKACHHBIX FOCCTPOSIMH COIO3HBIX
pecny6anK.

A, == a



Ta6auma 25 (15)
¥Ynpyras xapakTepucTHKA &

Yupyras XxapakTepHCTHKa &

npH MapKax
pacTBopa

npH NpOYHOCTR

Bua xnaxxu pacTeopa

200— 2 Hyne-
25 10 1 &l /cm? | BOR

1. U3 xpynHbiX GJOKOB,
H3TOTOBJIEHHRIX H3 TsXe-
JOTO H KPYIHONOPHCTOIO
6eToHa Ha TAMENABHIX 3a-
NOJMHATENAX H THKEJIOoro
TIPRPOAHOTO KaMHsl
(Yoo == 1800 kr/m?) .

2. M3 TaXeablX NpPHPOL-
HHIX M LeMeHTHBIX GeTOoH-
HBIX KaMHe#l u OyTa

3. U3 xpynHHX GJIOKOB,
H3rOTOBJEHHBIX H3 JIErKO-
ro, CHJIHKaTHOTO, aBTO-
KJaBHOI'O SIY€HCTOro Gero-
Ha, KpynHonopucroro Ge-
TOHA Ha JIeTKHX 3aMOJIHH-
TeNqsX ¥ M3 JerKoro npu-
poaxoro KaMHg . . . .

4. U3 xpynunix 6J0KOB,
H3TOTOBJEHHBIX H3 0e3aB-
TOKJABHBIX SIYEHCTHIX 30-
JO0GETOHOB . e

5. M3  xepamuueckux
KaMHel, a TakxXe H3 KHp-
HYAa TJHMHSAHOrO IJIACTH-
YecKoro npeccoBaHH
O6GLIKHOBEHHOTO H NYCTOTE-
JIOro, NETKOGETOHHBIX KaM-
Hell U JIETKHX TNIPHPOAHBIX
KaMHedwr . . . . . . .

6. U3 xupnuua cuan-
KaTHOro e e

7. U3 xupnuua ramHs-
HOTO TOJYCYXOro Tpecco-
BaHUsl OOBLIKHOBEHHOTO H
NYCTOTEJNOro

15001000 | 750 | 750 | 500

15001000 | 750 | 500 | 350

750| 750| 500 | 500 | 350

500| 500| 350 | 350 | 350

1000
750

750 200

500

500
350

350
350

500| 500 350 | 200

Mpumeuanuusn: 1. Ilpr onpenenenut xoalqnpmweu-ron npo-

350

NOABHCTO H3THBAa ANs 3MeMEeHTOB ¢ THOKOCTbIO ’—<28 RAH OTHO-
L
meHHEeM ‘h_<8 (cM. n. 4. 12) nonyckaercas TNPHHHMATb BEJHYHHE)

yNpyroft XapaKTepHCTHKH O. KAaAKA H3 KHPOHYa BCeX BHMIOB, KaK
H3 KHPIH4A NAACTHYECKOro NpeccoBaHns.

9. TipuBenenunsie B Tabx. 25 (. 5—7) 3HaueHHs ynpyrof xa-
PaKTePHCTHKH O Jasi KHPNHYHON KNaAXH PacNpPOCTPAHAOTCR HA
nu6poxu)?nnunb|e naxHenn H GNOKK.

3. ¥Ynpyras xapaxkrepucTHka OyToGeToHa NpPHHHMaercs paBHOA
O =2000.

4. [In% KNaaKK Ha NErKEX PacTBOPax 3HATEHHR YNRYrof Xapax-
TePHCTHKR @ cacAyeT NpHHEMaTb No Ta6a. 25 ¢ KO3 PHLUHCHTOM

3.21. Ilpu pacuere mepeceuenHit (MpHMBIKaA-
HHH) cTeH M3 KaMHell, H3rOTOBJEHHBIX H3 Pa3HbIX
BHAOB 6eTOHA (HanpuMep, MPHMBIKAHHH BHYTDEH-
HHX KPYNMHOGJOYHBIX CTE€H H3 TSXeJoro 6eTona K
HapyXHBIM CTeHaM U3 JIerKoro 6eTOHa), peKOMEH-
AyeTcsl YUHTBIBATb BO3MOXHOE pacceMBaHHe 3Ha-
yeHHH Moayseidl, nepopMauHil, IPHHHUMAS YBeJIH-

yeHne uau yMeHnplienue Eo Ha 15% nas xaxaoro
13 BuA0B GetoHa. IIpu 3TOM ROJKHBI IPHHUMATh-
csl IpU pacuere HanOosee HeGJaronpHsiTHbHE CO-
yeTaHUsI MOAYJieH NedopMalHH.

3.22. OTtHOcHTe bHBlE NepOPMALHH KAAAKH €
NpY KPaTKOBPEMEHHOH Harpyske MOTYT oOIpene-
JATbCSA, NMPHU JIOObIX HanpskKeHHsX, Mo dopmyne

1,1 o 1000
(1) = A, 12
& @ “( l,lR) a (12)

rne R — cpennuit (OxHAaeMBIH) npexen npou-
HOCTH KJIaJKH, onpejeJseMblii o yka-
3anuam mmn. 3.4 u 3.15;
0 — HamnpsXXeHHe, NIPH KOTOPOM olipenens-
eTcH &;
o — ynpyras xapakTepHCTHKa, onpepeJse-
Mas no ykasaHusm n. 3.17.
Ilnsi apMuUpOBaHHOH KJaJKH NPHHAMAETCS
A=0Qa,
—_ 1! n(l— —0) — K03 PUUHEHT, NpUBe-
1000 1,IR » P
IeHHbI B Tabs. 26.

TIpemMeuanne, BeluaHHa oTHOCHTENbHOR aedopMauuw
MOXeT ONpefensiTheA Mo ¢dopMmyse (12) TakKe INPH 3HAYEHHAX
=0, 1 Ry, NMONYYEeHHKbIX B pe3y/bTaTe HCNBITAHKR AAHHOTO BHAA
KNadKH.

Ta6arnua 26
3navenun koapduuuenta A

lO,l |0,2 03 06107108 (09|10

0,4 ‘ 0,5

xl]o

A-10+3 0,35 0,86 1,11| 1,43 1,87 2,64

0,1 l\ 0,22

0,50 | 0,67

3.23. B 3aBHCHMOCTH OT KOHCTPYKTHBHOTO pe-
HIeHHs1 MeHee OJaronpusiTHble pe3yJbTaThl MOTYT
OBITb NOJIYYeHBl KaK NPH KPaTKOBPEMEHHBIX, TaK
U NpH JAJHTEJbHBIX Harpy3kax. Tak, HanpHMep, B
MHOTOCJIOMIHOH KOHCTPYKUMH HauHGoJjee Hamnps-
JKeHHBIH, NIPH KPaTKOBpeMeHHOH Harpyske, cJod
MOXeT C TeYeHHeM BPeMEHH pa3rpyxarTbcs, a B
MeHee Hanpsi)KeHHBIX CJOSX HaNpsXKeHHA MOTyT
yBesnyuBaThed. [1o3TOMy B HEKOTOPBHIX Caydasix
HeoGXONHMO YYHTHIBATh Ae¢OpMallHH, BO3HHKAIO-
I(Me KaK NMPH KPATKOBPEMEHHOM, TaK H NpH AJH-
TeabHOH Harpy3dke. OTHOCHTeJbHble NOJHbIE [e-
¢opmaunn cxkatus (Ge3 ydeTa ycaikH) npH JUIH-
TeJIbHOM TIPHJIOXKEHHWH Harpy3KH, BKJIOualoliue
KpaTKOBpeMeHHble JedopMmanuy #H AedopmallHH
N0JI3Y4€eCTH, ONpefeJasioTcs no ¢opmysae

€nonr = €1), (13)

rae € — OTHOCHTeJbHasi NedopMalHsl NPH KpaT-
KOBpeMEeHHOH Harpyske, onpenejasieMas
no ¢opmyae (12);

1,8 — nas Knajgkm U3 KepaMHYECKHX
KaMHel ¢ BeDTHKaJbHBIMH LIEJE€BUAHBI-

‘r'=
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MH  QIyCTOTAMH
13,8 cm);

1) = 2,2 — A8 KJalKH N3 TJIHHSHOTO KHp-
NHYa NJacCTHYECKOTO H IOJYCYXOro
NPEeccoOBayu;

1 = 2,8 — gaa x1aKH H3 KPYIHLIX GIOKOB
UN¥ KaMHeH, U3TOTOBMEHHDBIX H3 THKe-
Joro 6eToHa;

N = 3 — a4a9 KJIaAKH U3 CUIMKATHOTO KHD-
nmuya, a Takxe JEerko6eTOHHBLIX H CHJIH-
KaTHBIX KPYNHLIX GJOKOB;

N = 3,5 — AJ KJIaAKH H3 KPYNHHIX GJOKOB
H KaMHeH, H3TOTOBJEHHBIX H3 aBTO-
KJABHOT'O SYE€HCTOro GeToHa.

3.24. edpopmaluyn YCaAKH KJIALKH U3 TVIHHSA-
HOI'O 0GOXMXKEHHOTO KUPNHYA HEe3HAYUTE/NbHE U He
YYHTBIBAIOTCS Npu pacuere. st Apyrux KJaagox
BeJHYHHY OTHOCHTeJqbHON ReopManmuM YCaIKH
MOXHO NPHHAMATL PABHOM:

JJS KJafKH H3 CHJIMKAaTHOrO KHPIHYa H M3
KaMHeill TAXeJNoro uju Jierkoro OGeTOHa, HA lie-
MEHTHOM HJIM CHJIHKATHOM BsikyumleM . .3-10-%;

ISt KJA3T¥® %3 ABTOKJAABHOIO siueHcToro Ge-

(BBICOTa  KaMHA

TOHA . . . . . . . . . .. . 4-10-%
0Af KNaJAKH U3 HEeaBTOKJAaBHOIO SYEHUCTOrO
6etoHa . . . . . . . . . . . . 810

TaGaunma 27 (16)
Kostduumentnr auHefiHOro pacinpeHns kaanku o

KoappunueHTH auneltnoro

MarepHans knafky paciinpenus Knagkk o,

1. Kupnuy rauusigpiit 06HKHO-
BeHHRI, NYCTOTEJBIH H KepaMHu-

YyecKHe KaMHH . 0,000005
2. Kupnuu cn.mxa'mw'( Kau-

Hu OeTOHHHE ¥ 6y'r06e10H 0,00001
3. Kamnu npHpogHble, KaMHH

H GJOKH H3 SYEHCTHIX O6ETOHOB 0,000008

NMpumeuanue Beauynuot xoadduunenToB AHHERHOTO pac-
WHPENHA ANA KJAAKH H3 APYTHX MaTepHanoB AOMYCKAETCA TPUHH-
MaTh 10 ONLITHBIM RAHHBIM.

Ta6auna 28 (17)
Koadduuuenrst tpeuns f

Kosddunnentsr Tpennas f npu
Marepuanbl COCTOSHUH TNOBEPXHOCTH
cyxom I B3 XKHOM
. Kaagka mo knakke
mm GeToHy . . 0,7 0,6
2. Hepero mno mazu(e
uas  GeTony . . . 0,6 0,5
3. Craapb no mam(e mm
6eTOHY . 0,45 0,35
4. Knanka 11 6eron o
flecKy MM TPaBHiQ 0,6 0,5
5. To e, IO CYIJIHRKY 0,55 0,4
6. To e, n0 Tiune 0,5 0,3
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3.25(3.12). Besnnyunt ko3¢ GHLHEHTOB NHHEH-
HOTo paCuwHpeHus KJaaKH a, Npy H3MEHEHHU TEM-
nepatypw na 1° C npunumaiorcs no tabn. 27.

3.26(3.13). Koadduumentsr Tpenus caenyer
TIpHHEMATD 10 Tabu. 28.

4. PACYET 3JIEMEHTOB
U CEYEHUH HEAPMHUPOBAHHbDIX
KAMEHHbLIX KOHCTPYKIHHA
110 NPEAEJIbHBIM COCTOSIHUSIM
NEPBOV IPYMIbI
(MO HECYUWEN CHOCOBHOCTH)

OCHOBHBIE NOJIO)KEHHA PACHETA
o NPEAEJbHBIM COCTOSSHUAM
NEPBOR IPYITbl

4.1. PacyeT XKaMeHHRIX H aDMOKaMeHHBIX KOH-
CTPYKUHE B 3aKOHUEHHLIX 32HMAX, NO Npefeib-
HbIM COCTOSIHHSIM INepBOil rpynmb! (1otepst Hecy-
medi cnocoGHOCTH, NOTEPH YCTOUUUBOCTH HOPMBEI,
noTepsi YCTOMYHBOCTH TOJIOXKEHHSA), NPONIBOLHT-
csl, KaK NPaBHJIO, HA BO3JlefiCTBHE PACYCTHLIX Ha-
TpY30K.

4.2. PacyeT KaAMEHHBIX H aDMOKaMEHHbIX KOH-
CTPYKIHI He3aKOHYEHHBIX 3/aHuil U coopymeunn
HpOHSBO}lHTCﬂ Ha BO3}16HCTBH€ HOpMaTHBHOH BeT-
pPOLOf HAarpy3KH NPH pacyeTHHIX BeAHYHHAX APY-
THX HArpy3o0kK.

4.3, Bausuue NAUTENbHOTO MPHJIONKEHHSA Ha-
TPY3KH Ha TIPOYHOCTb KaMEHHOH KiaiKH Y4TEeHO
IIpH Ha3HaYeHWH DacCuUeTHLIX CONPOTHBJEHHH, a
BJHSIHME TOJ3YyYeCTH Ha HECYIIyl0 CIIOCO6HOCTD
ruGKKX 3/€MEHTOB VUUTBIBAETCH DAaciyeToM M0
yKasaHuaMm 1. 4.13.

4.4, CuenvieHue pacTBopa ¢ KHPNHYOM OTJIHYA-
eTcs 60JIBLIOH MU3MEHYNBOCTHIO B 32aBHCUT OT MHO-
r¥X cayuyaliHuix BeayuHH (cM. 1. 3.2). ITostomy,
KaK NPaBua0, pacyer KAMEHHBIX KOHCTDYKIHH
NPOU3BOAUTCS Ge3 yueTa CONPOTHBJEHHS KJaJKH
PaCTSKEHHUIO 110 HENepeRsA3aHHLIM cedeHnsaM (Ha-
npHMep, N0 OPH3OHTaJLHBIM WIBAM), 32 HCKIIO-
4YeHHeM CJiy4aeB pacyera Ha ceficMHYeCKHe Ha-
rpy3kn (cM. m. 4.7).

4.5. He nonyckaercst pa6ota HeapMHPOBaHHOR
KJaJKi TIO HemepeBsi3aHHBIM CEeUeHUsIM Ha 0CeBoe
pacTsieHHe H H3rH6; B 3THX Cayyasx Kjaajaka
HOJIKHA GBITb apMHPOBAHA CTEPXKHAMH, BOCHPH-
HUMAIOHMH PaCTATHBAIOULIHE YCHIIHS.

4.6. Pacuer KaMeHHHMX KOHCTPYKLHH Ha BHe-
LleHTPeHHOe CXKaTHe NMPOM3BOAMTCS Ge3 yuera co-
NpPOTHBJCHHA PACTAHYTOH 30HBl ceueHun. Ilpu
6oNbWIMX 3KCHeHTpHuHTeTax (cM. m. 6.5) npous-
BOAHTCA JONOJIHHUTEJbHASI NIPOBEPKa CEUEHHS IO
06Da30BaHHIO ¥ PACKDHITHIO TPEUIHH; B 9TOM CJy-
Yyae YCJOBHO YYHTbIBaeTCsl CONPOTHBJIECHHE XJafg-
KH PAacTfKeHHIO MO HelePeBS3aHHOMY CeYeHHIo



KaK KOCBEHHasl XapaKTEePHCTHKA BO3MOXHOrO
PACKpPHITHS TPELIHH.

4.7. ConpoTtuBijieHne KAaJKu PACTSKEHHIO MO
HernepeBsi3aHHOMY CEUYEHHI0 YYHTHIBaeTcs NpH
pacueTe KJaAKH Ha CeHCMHYeCKHe BO3IeliCTBHS.
B 3ToM cayuae npu BHINOJIHEHHH KJIAAKH JOJKHBI
co6/II01aThCsl CleUHalbHble NPaBHUJa, NOBHIIAN-
LIHe HaJeXHOCTb cUemeHHs («PexoMeHpauuu
N0 MOBLILIEHHIO MOHOJHTHOCTH KHPIHYHOM KJaA-
ku». IIHUHMCK um. B. A. Kyuepenko Tocerpos
CCCP. M, 1971). [TpouHocTb cuenenus npose-
pAeTCS MPH 3TOM KOHTPOJIbHBIMH HCTILITAHHSIMH B
J1a6opaTOPHEIX U HATYPHBIX YC/IOBHSAX.

PacueTHas 8bicoTa 3aemenTa,
npuruMaemas npu pacuere
Ha npoBoabHbil uzeub
U npU YHeTe OAUTENbHO20 NPUAOIHEHUS
HazpysoK

4.8(4.3). PacyeTHass BbICOTAa KaMEHHBIX CTeH
H cron6oB [, mpu onpenenennn Ko3pdHIHEHTOB
HPOJOJBLHOTO H3rH6Aa ¢ H My AOJMHA INPHHH-
MaTbCsi B 3aBHCHMOCTH OT YCJIOBHH OINHPAaHHSA
CTEH Ha FOPH30HTAJIbHBEIE H BEPTHKAJIbHbIE OMOPHI
(nepeKpHITHST U NPHMBIKAIOIHE CTEHbI).

TIpu onmupanuu cTeH H cTONGOB Ha TOPH3OH-
TaJbHEIE ONOPLI PACYETHBIE BHICOTHI NPHHHAMA-
10TCA:

a) npu luapHUPHOM ONHPAHHH HAa HENOIBHK-
Hble B TODH3OHTAJbHOM HanpaBJjeHHH ONOPH [p=

6) nnsg cBOGOAHO CTOSANIMX KOHCTPYKUHH, NPH
OTCYTCTBHH CBfI3H HX C IIEPEKPHITHSIMH MJH APY-
THMH FOPH30HTA/NbHBIMH ONOpaMH, lp=2H,

B) IS KOHCTPYKLHH C YaCTHYHO 3alleMJeH-
HBIMH OTNODHBLIMH CeYeHUSIMH — C Y4eTOM (aKTH-
4eCKO} CTeNeHHW 3allleMJIeHMsi, HO He MeHee [j=
=0,8H, rae H—paccrosinie MeXAy NepeKphl-
THAMH HJIH APYTHMH TFOPH30HTAJBHBIMH ONOPaMH
JH60 BHICOTA CBOOOAHO CTOSILEll KOHCTPYKLHMH.

VKkasaHHOe B Il. «a» IIapHHPHOe ONHpaHue
NPHHHEMAETCS B 3AaHHUSX C KECTKOH KOHCTPYKTHB-
Hoit cxeMoili (1. 8.1.4) npyu onupaHiH Ha CTEHY mne-
PEeKPHITHH 6e3 3a/leIKH OMOPHBIX YYaCTKOB IJIAT,
HACTHJOB, GajIOK, IPOTOHOB M T. II. B KJaAKy, a
TaK)XXe NPH ACPeBAHHBIX NMEPEKPHITHAX, HE3ABUCH-
MO OT 3aJeJIKH HX Ha ONOPHBIX YYyacTKax.

VYkasaHHe n. «B» NPUMEHSIETCA NPU 3aJleNKe
OMOPHEIX YYACTKOB KeJ1e300eTOHHbIX NePeKPLITHH
B KJanke. B 3aHuAX ¢ KecTKOM KOHCTPYKTHBHOM
CXeMOH IIpH ONHPaHUK Ha CTeHY cOOPHEIX XKene3o-
GeTOHHBIX MepeKphITHI npuHuMaercs (=09 H, a
NPH ONHPAHHM Ha CTEHbl MOHOJUTHHIX XeJse306e-
'rogusbxx TIEPEKPLITHI MO YeThIpeM CTOpPoHaM lo=
=0,8H.

B 3paHusix ¢ ynpyroii KOHCTPYKTHBHOH cXe-
mo#t (n. 8.1.4), rae cTeHb! ONUPAIOTCS HA ynpyrue
BepPXHHE H HeMOABHXKHBIE HHKHHE ONOPbI, IPHHH-
maetcst lp=1,25 H — niss MHOronpoJieTHHIX 37a-
HHi H ly=1,56 H— nns OXHONPOJIETHHIX 3JaHHIL.

Beanunra H npu kene306eTOHHHIX CGOPHBIX
MM MOHOJHTHBIX TEPEKPHITHAX, 3aJeJaHHLIX Ha
onopax B KJIafKy, paBHa BLICOTE 3Ta¥Xad 3a BblUe:
TOM TOJILHHLI XKeJe306eTOHHON IJIMTHI, HacTHIA
HJIH MaHeH NMePeKpbITHA. B OCTaNbHBIX COyYasix
H npuHuMaeTcs paBHOM BLICOTE 31axXa.

o) 5)
bibiiid by
Puc. 12. Onupanne (i 3 T
CTEHBl 1O KOHTYDY : : = : =
a—no qu_b\peM cT0- L L
DOHBMETO?JOH;S PN IR ELLL) XK
OnHpaxie  TNOKa3aHon ¢t ¢
NYHKTRPOM

B onHO3TaXHBIX 3[aHUSX 32 HHIKHIOIO ONOPY
NPHHHMAETCs YPOBEHb 3eMIH (OTMOCTKH) HJIH 1O~
J1a, €CJIM OH KOHCTPYKTHBHO CBSI3aH CO CTEHO HJIH
HaXOIMTCs HAXKe YPOBHSA 3€MJIH.

4.9. Ecain onopaMH CTeHbI SBJSIOTCS NEPEKPhI-
THSl M JIPHMBIKAIOIIME K HeH nornepeuHbie CTEHH,
TO NPK HA3HAYEHMHM PACYETHOI BHICOTH paspeiia-
€TCH YYHTHIBATH ONHPAHHE CTEeHHI N0 KOHTYPY (10
TPEeM HJH YeThipeM CTOPOHaM), NPH BHINOJHEHHH
C/IeNyIOLUX YCTOBUH:

a) 1o yeThIpeM CTOPOHAaM, €CJH cTeHa ocnaab-
JeHa npoeMaMu He Gosee ueM Ha 409% kak mo
BEPTHKAJHLHOMY, TaK H IO FODH30HTaJbHOMY Ce-
yenuio. [Ipu ocnabneHuH BepTUKAIBLHOTO CEUCHHS
Gonee yem Ha 409, HO MeHee ueM Ha 609%, pas-
pewaeTcs YUHTHIBATb OMHPaHHE 1O YeThIpeM CTO-
poHaM, Npu YCAOBHH KOMNEHCAIIUH AONOJHHTEb-
Horo (cBepx 40%) ocnaGneHus KJIaxKH — IOPH-
30HTAJBHBIMH  3KeJe306eTOHHEIMH  MOSICAMH ¢
JKECTKOCTBIO, PaBHOH KECTKOCTH NOsica KJAaJIKH
BoicoToit Hy— 0,4H, rae Hy— BhicoTa npoema.
3akpeneHre N0 YeTHIDEM CTOPOHAM paspellaer-
€Sl YYHTBHIBATb, ecaH (puc. 12,a)

m=H:1=05,

rae [ — gnuna u A — BHICOTA YYacTKa CTEHbI, Ofi-
pelensieMasi no ykasanusaMm n. 4.8;

6) ecan ctena ocnabneHa npoeMaMu GoJee,
4Y€M 3TO YKa3aHO B II. «a», HJIK ONHpaeTcsd 110 TpEM
CTOPOHaM I BMecTe ¢ TeM (pHc. 12, 6)

m=H:l>=1,

paspeluaercss YYHTHIBATDH
TPEM CTOPOHAM.

K cayvasim omupaHus CTeHBl O TpeM CTOpO-
HaM OTHOCSTCH, HalpHUMep:

OnHpaHue CTEHHl II0
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1) yuacTox cTeHbl A OT MecTa NPHMbIKaHHA
BHYTPEHHeH CTEHBl K HapyXHOH A0 Ouamxaiimero
ABepHOro npoema (puc. 13,a);

2) BepTHKaJbHbie yuacTkH A u B camonecy-
el CTeHbl MPOMBIIIJIEHHOTO HJIH OOLIECTBEHHOTO
31aHus, NPUMHIKAIOIE! U 3aKPenJeHHOH CBA3SMH
K NONepeyHOoil paMe KeJe306eTOHHOTO HJIH Me-
TaJIJIAYecKOro Kapkaca (puc. 13,6);

B) ecJH CBSI3b MeXAY MPONOJbHLIMH M HO-
nepeyHBIMH CTEHAMH OCYLIECTBJSETCHS TOJbKO Ile-
PeBSI3KOH KJIAAKH, TO OMHDAHHEe CTEHH [0 TpeM
HJIM YeThIpeM CTOPOHAaM paspellaeTcsl yYHTHIBATh
NPH YCNOBUH, €CJIH Pa3HHIa B HaNpPsIXKeHUSX ITHX
CTeH, onpeJiesisiemas Ge3 yyeTa mnepepacupepene-
HHsl HaNpsKEHHA MeXIy HHUMH, He NpEeBHIIAeT
30% pacueTHOro CONpOTHBJIEHHS CKATHIO KIAAKH
(6e3 yyera ceryaToro apMHpPOBaHHs, €CJAH OHO
nMeercs1). Ilpu Gospieil pasHuie B HaNpSAXeHH-
SIX COeJlMHeHHe CTeH JOIKHO GHITb obecrnedeHo
NpHMEHeHHeM Kese306eTOHHBIX HJIH 3alllHIleH-
HBIX OT KOPPO3HM MeTaJJHYeCKHX CBf3ed He Me-
Hee YEM B TPeX YPOBHSX IIO BHICOTe 3Taxa. B xap-
KacHBIX 3laHUAX yYeT ONHPAHHs CTEH MO KOHTYDY
paspewaeTcst NPH YCJIOBHH, €CJIH CT€Ha HaIeXHO
CBfiI3aHa CO CTOHKAMH M BEPXHHM pHreseM Kap-
Kaca.

4.10, PacueTHas BHICOTA CTeH lo C yYeTOM OMH-
paHHs N0 KOHTYPY onpenensieTcss B 3aBHCHMOCTH
OT OTHOWeHHus m=H : ! no gopmyJe

. 1,21
10 =__°_ <IO)

my K

rae H— BhicoTa 3Taxa;
K — xoatdpdunuent no taba. 29 nau raba. 30
IJIsL CTyYaeB ONMUPAHUs CTEHHI 10 YeTh-
PEM HJIM TpPEM CTOPOHAaM;
l,— pacueTHas BHICOTA CTEHLI, INPHHHMae-
Mas no 1. 4.8 Ge3 yueTa ONHpaHUA CTe-
Hbl N0 GOKOBBIM TPaHAM.

Ta6aunua 29

3nauenns K nNpu 3aKkpenieHnN yyacTKka CTeHb!
no yeTbipem croponam (puc. 12, a)

(14)

0,6 |0,7

0,8 10,9 l 1 n Goaee

4,08 l 4

dopmysna (14) npuMeHseTcss TNpH YCJAOBHH,
ec/M NepeKphITHe (MMM IpYyrasi rOpH3OHTaJbHas
KOHCTDYKIIHsI) MOXKEeT PaccMaTpPHBaThCs KaK He-
NOABHXHAs B TOPH3OHTAaJbHOM HaNpPaBJeHHH
onopa CTeHH.

4.11. Ec1u Harpyaxoil siBJsieTcsi TOJbKO €06-
CTBEHHBIH BeC 3JMeMeHTa B INpefesiax PacCUHThi-
BaeMOF0O y4YacTKa (mpHMep — BLICOKHE CaMOHe-
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Tab6auua 39

3uayenns K NpH 3aKpenyenyH yqacTKa CTeHn
no Tpem cTroponam (puc 12, 6)

m=H:1l 1 1,2 1,4 1,6 1.8
K 1,44 | 1,14 | 0,95 | 0,84 0,76
m=H:l 2 2,5 3 4 5 u Goxee
K 0,7 0,61 | 0,56 | 0,52 0,5

Cyll[He CTeHbl [POMBIIIEHHBIX H OOMIeCTBEHHRIX
37aHMi, IEPErOPONKH ¥ T. 1.), paspellaercs pac-
YETHYIO BBICOTY [y CIKAThIX 3JeMEeHTOB, YKa3aH-
Hyo B 1. 4.8, yMenswatsh Ha 25%. [Ipu Hanuuuu
KaK PaBHOMEPHO pachpene/]eHHOH, Tak H cocpe-
JNOTOYEHHOI! Harpy3KH MOXKHO MPHHEHMATh pacyer-
HYIO BEICOTY 3JI€MEHTa B COOTBETCTBHH C COOTHO-
IIE€HYEM BEeJHYHH 3THX HArpy30K IO HHTEPMOJS-
UHH.

Ilpumeuanne Kaxk npaBuiao, COGCTBCHHBIl Bec
yyacTka Hecyulefi CTeHB B INpefenax pacuyeTHOH BHICOThE
3JIEMEHTA (Hanpﬂmep, B npeineJsax BHICOTH OJAHOTO H3 HUXK-
HHX 3TaMel >KHJIBX 3[aHuit) coctabiser HeGOMBIIYIO YacTh
MOJIHOH HArpy3KH H NO3TOMY, NPH HA3HAYEHHH DACYETHOI

BHICOTH [p, He YUHTHIBAaeTCss pPaBHOMEDHOE paclipeineleHne
HarpysKkua or cOOCTBEHHOrO Beca MO BHICOTE 3JIEMEHTa.

Koagpdpuyuenror npodorsrozo useuba ¢
U KO3 PuUYUEHTOL Mgy

4.12(4.2). KosdduuneHst nponoabHoro usruba
@, YYUTHIBAIOMUA CHUKEHHE HecylleHd CcnocoGHO-
CTH CXKATbIX 3JEMEHTOB IIOCTOSTHHOTO NO JJHHe
CeueHHs NPH NPOJOJLHOM H3rube, onpelensercs
no taba. 31(18) B 3aBHCHMOCTH OT YNPYroi xa-
PAKTEPHCTHKHY KJaAKH o H NPHBEIEHHOH rubKo-
CTH 3JeMeHTa Ahp WJIM OTHOLIEHHS Ay,
rje

1000 [} 1000
b —_ 5 —_—
np .‘ a 3] a

1000 l 1000
ro__ar —_ 0 o
Map=H l/ a r a

B dopmynax 15(8):

l, — pacyeTHas BhICOTA (AJIMHA) SJEMeHTa;

h — meHbUWIMH pa3Mep NPAMOYrOJbHOIO Ce-
YeHHS,

r — MeHbIIHH pagHyC HHEPUHH Ce4YeHHs
3JIeMeHTa;

o — ynupyrasi XapaKTepHCTHKA KAaAKH [CM.
Taba. 25(15)].

15 (8)



Ta6anunga 31 (18) Ta6auna 33 (20)
Koadpdnumenrsr nponosstoro naru6a ¢ npu a=1000 KospdnuuenTn 1
Kosddn- Koshdn- Koaddbunrent N ans Kaafku
7"! ar IHEeHT npo- A.h A NHEHT npo- B3 TARASHOrO XHPNH- | H3 CHAMKATHOTO XHp-
np np HOABHOTO np np RONBHOTO 4ya, H3 KaMHeft ¥ Kpyn- | nAwa, u3 kamHeR H
H3aruGa ¢ naruGa @ HBIX 6J0KOB M3 THAXe- | Xpymunx 6a0Kop H3
noro GeTroHa, W3 OpuU- RErKkoro H S4eucToro
Z\.h A’ PORHBIX KaMHell Bcex GeToHa
4 [ 140] 1,00 2 | 70,0{ 0,65 S
5 17,5 0,98 929 76,0 0,61 NIPH NPOLUEHTE NPOJAOABHONO apMHpPOBAHHS
6 21,0 0,96 24 83,0 0,56 0,1 0,3 0,1 0,3
7 24 5 0.94 2% 90.0 0.52 #H MeHee H GoJaee H MeHee H Gonee
8 | 28.0 0.92 28 | 97.0 0,49
9 31,5 0,90 30 104,0 0,45 <10 <35 0 0 0 0
10 35,0 0,88 32 111 0,42 12 42 0,04 0,03 0,05 0,03
11 38,5 0,86 34 118 0,38 14 49 0,08 0,07 0,09 0,08
121 42,0 1 0,84 % 1125 0,35 6| s | 012 | 000 | o014 | 0,1
13 45,5 0,81 38 132 0,31 18 63 0,15 0,13 0,19 0,15
14 49,0 0,79 40 139 0,27 20 70 0,20 0,16 0,24 0,19
15 52,5 0,77 22| 76| 02 | 02 | 002 | 0,2
16 56,0 0,74 24 83 0,27 0,23 0,33 0,26
18 63,0 0,70 26 90 0,31 0,26 0,38 0,20
28 97 0,34 0,29 0,42 0,33
30 104 0,38 0,32 0,47 0,37
Ta6auua 32 32 111 0,42 0,35 0,52 0,41
Koadduumuenr nponoasnoro usruba ¢ 34 118 0,46 0,38 0,57 0,44
NpH Pa3AUIHLIX 3HAYCHHSX O 36 125 0,49 0,42 0,61 0,48
38 132 0,53 0,45 0,66 0,52
_l"_gdxoc-n. Ynpyrre xapakTepHMCTHKH KJNakKH O 40 139 0.57 0, 48 0,71 0,56
h 3 5
A A 1500 1000 750 500 350 200 100 IMpumegsarnune Jags HeapMHPOBaHHON KHafKK 3HATYEHHRA
ko3db¢pHLUHeHTa ) NPHHHMAIOTCA KakK AN KJIaAKu C apMHDPOBAHACM
0.1% u menee. ITpn npouente apMHpoBarusa Goaee 0,1, HO MeHee
41 14| 1 1 1 0,98 0,94 0,9 0,82 0,3, x03GPHOHEHTH 1) ONPEeASAAOTCA HHTEPHOASMHENA.
5117 09 | 09 | 097 | 0,94 | 0,91 0,8 | 0,75
6 21 0,98 0,96 0,95 0,81 0,88 0,81 0,68
7| 241 09 | 094 | 0,93 | 0,88 | 0,84 | 0,76 | 0,61
8| 28| 095 | 092 [ 09 | o085 | o8 | 0’7 | o054 a) 6) M"’”!Wf
9] 31| 09 ] 0,9 | 0,87 | 0,82 | 0,76 | 0,65 | 0,48
10 35 0,92 0,88 0,84 0,79 0,72 0,6 0,43
1| 38} 09 | 0,88 | 0,81 | 0,75 | 0,68 | 0,56 | 0.38 I
12| 4] 0,8 | 0,84 | 0,79 0,72 0,64 0,51 0,34 § i {
13| 35| 08 | o8 | 0% [ 0,69 | 0,60 | 0,47 | 0,31 A = o 8 ‘: A \fipoem
14| 40 0,8 1 0,79 | 0,73 | 066 | 057 | 0,43 | 028 1 ] |
15| 52| 0,83 0,77 | 0,7 0,63 | 0,53 | 0,40 | 0,25 It
' J
HEE A A
18| 63| 0,77 | 070 | 063 | 053 | 045 | 032 | — Cmena
20] 69| 0.7 | 0,65 | 0,58 | 0,48 | 0,40 | 0,23 — Puc. 13. YyacTke CTeH, paccMaTpHBaeMble KaK OIK-
2| 76| 0,69 | 061 0,53 | 0,43 | 0,35 | 0,24 — paiolyecs N0 TPeM CTOPOHAM
24| 8| 0,65 | 0,56 | 0,49 | 0,39 | 0,32 | 0,22 -
Q — y9aCToKk A — MeXAYy HapyXHOfl CTeHOR H ABepHBIM Npo-
26 [ 90 | 0,61 0,52 0,45 0,36 0,29 0,20 — emoM; 6 —yuacTkh A ¥ B — Mexay crTofikoli Kapkaca M
23 97 | 0,57 0,49 0,42 0,34 0,27 0,18 — rpaHuuaMs OauafIINX IIpOEMOs
3 j104} 0,5 | 0,45 | 0,3 | 0,32 | 0,25 | 0,17 -
AR AR S R
3 (15| 0| ok [on|on|onlonl = Ipu onpeneseruy @ 111 apMHPOBaHHBIX KJaa-
0.3 \ , IOK 3HAYeHHsl YNPYroii XapakTepHCTHKH o IpH-
- e B [ S OB G S G S Bl HHMaIoTCsi o ykasauusm 1. 3.18(3.11). Koadou-
HHEHTHI NPOAOJIBHOTO H3run6a IpH BHEeUEeHTPEHHOM

CXKaTHH onpefensiioTcsi no gopmyse 20(11).
4.13. Beaencrsue noj3y4ecT KaMeHHbIX KJia-
IOK H 6eToHa Nporu6 mNpPOHOJBbHO-CKATBIX 3Jje-
MEHTOB C Te4YeHHEM BpEeMEeHH BO3pacTaer, UTO
lo lo yBeJHYHBAET 3KCLEHTPUCHTET H YMeHblUaeT pas-

M=y =2
h r pYylIaiouylo Harpysky. 3ITO YYHTHIBaeTcsi NpH
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Kos¢pduunentol ¢ a5 pasauyHbiX 3HAUEHHIT
o npHBelleHb B Ta6J. 32 B 3aBHCHMOCTH OT
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Puc. 14. Koshduuuentsl ¢ u myn 10 ANHHE CKATHIX
CTeH M cTONG0B

G — ONHPAIOIIHXCH HA KeCTKHe ONMOpH!; 6 — 3aheNaHHbIX BHH3Y
H HMEIODIHX YNpPYryi0 ONopy BBEpXY
(n=H — BbICOTa CTeHLl HJH c-ro:x(Sa)

pacueTe NpUMeHeHHeM Ko3(hdHuuneHTa My, onpe-
AensieMoro no ¢opmye

N 1,2
Mg =1— 1 =% (1+ em),

rae Ny, —

16 (12)

pacueTHasl NIPOROJbLHAS CHJA OT JJIH-
TeJbHO AEHCTBYIOIIUX HArpy3ox;
N — nponoabHoe ycuaue or BceX Harpy-
30K;
h’ — BHICcOTa CeYeHHs;
€onz — SKCUEHTPHCHTET OT MJIMTENbHO Aei-
CTBYIOLIMX HArpy3o0x,
1 — ko3¢ }HLUNEeHT, npUHHMaeMbli IO
Taba. 33(20).

TMpu A’>30 ca uan r==8,7 cx kosbduumuest
My IPUHHMAETCS PaBHBIM eIHHHUIIE.

4.14, 3naueHHe KOIPDHIHEHTOB @ H Myy AIA
CTeH H CcTO/N60B, ONHPAIOUINXCS HAa XECTKHe OINo-
pHl, TPH pacueTe ceuyeHuii, pacnOJOXKEHHbIX B
CpelHell TPEeTH BHICOTH [y, NPHHUMAaeTCs IOCTOSH-
HbIM W PaBHBIM DacueTHOMY 3HaYEHHIO @ H My,
onpefie/leHHOMY AJs1 faHHOro crepxHsi. I1pu pac-
yeTe ceyeHHH HA yYacTKaX B KPaHHUX Tpersax [y
pa3spemaeTcsi KO3QQHUHEHTB ¢ H Myy yBeJHYH-
BaTb NO JHHeHHOMY 3akoHy 10 | Ha omope
(puc. 14,a).

Jasi cTed ¥ cTon60OB, UMEIOIUX BEPXHIOK YI-
pPyryio onopy miH CBOOOAHO CTOSIUIHX, NPH pac-
yeTe CeYeHHH B HHXKHEH YACTH CTEHbl WM cToa6a
1o Beicotsl 0,5 [y npuHEMaeTcs pacyeTHoe 3Haye-
HHE ¢ M Mgy, a NPH pacueTe ceyeHHHd B BepxHeil
TIOJIOBHHE CTEHBl MM CTOJ6a 3HaueHHE @ H Myy
IS 3THX CEYeHHH paspeulaeTcsl YBeJHYHBAThb A0
1 no nmuefiHomy 3akony (pHc. 14, 6).

4.15. ITlpn HepaBHOMEDHOM pacnpejeseHHH
BEPTHKaJIbHLIX YCHJIHI B CEYeHHHU MO IJIHHE CTe-
HH (HanpHMep, NPM COBMECTHOM JEHCTBHH Bep-
THKaJbHBIX H BETPOBLIX Harpy3ok) paspelaercs
NPHHHMATbL B MecTe NepeceyeHHs NPOAOJLHOM H
nonepeyHol CTeHbl, IPH YCJAOBHH MX HaJeXKHOTo
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B3aMMHOIO COAHHEHHs (cM. n. 4.9 «B»), K03 Pu-
LHEHTEl @ H Mgy PABHLIMH €JHHHLE.

Ha paccrosinusix [<CH oT BHYTpPeHHero yrua,
B MecTe llepeCeYeHHsl CTeH, NPH Olpe/eNeHHH ¢
MOXKHO YYHTLIBATb B 9TOM C/1yuae ONMHpPaHHe CTEH
10 TPEeM CTOPOHAM, NPHHHMAs PACYETHYIO BBICOTY
crenst lo o ykasanusm m. 4.10.

4.16. [In1a cTyneHYaThIX CTEH M CTOJOOB, BEPX-
HSIS YaCTb KOTOPHIX HMeeT MeHbllee NMONepeqHoe
ceyeHye, KO3pGhHUHEHT ¢ ONpelessieTca:

a) NpH ONUPAHHHU cTeH (CTOJGOB) Ha JKeCTKHe
onoprl — o Beicote ly=H (H —BBICOTa CTEHBI
uau cronba cornacHo m. 4.8) ¥ HauMeHbLIeMY ce-
YEHHIO, PACNOJIOKEHHOMY B CpelHell TPETH BBICO-
TH H;

6) nmpu ynpyroil BepXHell OINOpe WIH NPH ee
OTCYTCTBHH IO pacyeTHOIT BICOTe ly, ONpenesieH-
HOH cOryacHo 1. 4.8 M ceueHHI0 Y HUXKHEH OnopHl,
a NIpH pacyeTe BEDXHEro y4acTtka CTEeHb! (CTOJI-
6a) pauHOo H’ — mo pacyeTHol BBICOTE lo u mo-
TIepeYHOMY CeUYeHHIO ITOr0 y4acTKa, lo onpegpensi-
eTcs Tak Xe, Kak lo, Ho npy H=H’.

4.17. Eciu B cTeHe HAH cTOJGE HMEIOTCA ToO-
PH3OHTaJbHbIE HJH HaKJIOHHble 60po3iabl (oAHA
HJIH ABe ¢ 00eHX CTOPOH 3JIeMEeHTa B OJHOM ceue-
HMH), HE mpeBbllIalonike B CyMMe no riyGune !f3
TOJILIHHBL CTEHDbI, a 110 BHICOTE !/}y BHICOTH 3Taxa,
TO NPH ONpefe/IeHHH F'HOKOCTH 3jieMeHTa CJelyeT
NPUOIHKEHHO IPHHUMATD YCJOBHYIO BBICOTY 3Ta-
x®a H'=1,1 H. Hannune 3THX GOpPO3X MOKeT He
YYUTBIBATHCS NIPH ONpeneseHud ¢, eCJH OHH pac-
MOJIOXKeHbl B YPOBHE MEXIY3Ta)KHOTO MepeKphl-
THSL (B 30aHHAX C XKECTKOH KOHCTPYKTUBHOMH Cxe-
MO¥).

Ecan 6oposne uMeloT 60nbluyio ryOGHuHY HJH
BBICOTY, YeM yKa3aHHble BHIILe, IPH ONpPefeeHHH
FHOKOCTH MPHHMMaeTCA TOMNIUHHA CTEHBl B MeCTe
ee ocaabJieHHs] HJM JKe TIPOH3BOAST TOUHbIH pac-
4eT 0CNabNeHHOTO CeYeHH s,

Ilpu pacuerte ocnaGJeHHOrO CeYeHHS Ha BHe-
HEeHTPEHHOe CXKaTHe KOIDODHLUUEHT ¢ H My, onpe-
eS0T, KaK YKa3aHo Bbllle, a 3KCLEHTPHCHTET
NPHHHMAEeTCsT OTHOCHTENBHO OCH OCJabIeHHOro
CeueHHUs.

4.18. B crenax, ocnabJeHHBIX TPOEMaMH, NpH
pacyeTe MPOCTEHKOB KOIQPHUIHEHT ¢ NPHHHMAET-
¢S 110 THGKOCTH CTEHHBI.

Inst y3KHX NPOCTEHKOB,
MeHbIle TOJIIHHBL CTEHBI, TIPOU3BOAMTCA TaKkKe
NpoBepKa TNPOCTEHKAa Ha IPONOJbHBIA H3rub B
MJIOCKOCTH CTEHbl, IDHYEM pacueTHAst AJHHA dJe-
MEHTa NPHHHUMAETCH PABHON BLICOTE NpoeMa.

4.19(4.1). Pacuer 371eMeHTOB HeapMHpPOBaH-
HBbIX KaMEHHBIX KOHCTPYKUHIl NPH UEHTPaJbHOM
CXKaTHH CJeLyeT NPOHU3BOAHTb N0 dopMyJe

N < mza@RF,

IIHPHHA  KOTOPBIX

17(7)



raie N — pacyetrHas NpoposbHAs CHJA;
R~— pacueTHOe CONMpOTHBJEHHE  CXKAaTHIO
KJ1ankd, onpepensieMoe no raba. 10—
17;
¢ — K03 OHUHEHT NpoxOJbHOrO H3ruba,
onpejensieMslit mo m. 4.12;
F — nyomanp ceyeHus: 3/eMeHTa;

My — KO3Q(UUMEHT, YUHTHIBAIOUINA BJAMSHUE
nporu6a CXKaTelX JEMEHTOB Ha HX He-
CYILYI0 CIIOCOGHOCTb NPH AJHTEAbHOH
Harpyske H onpenesasieMblit no Gopmyae
(16) npu € zn=0. [Ipun MeHbIeM pa3-
Mepe NPsAMOYTOJbHOTO MonepevYHoro ce-
yeHHsT 3nemedToB h>=30 cm (uam ¢
MEHbIIHM DaJHYyCOM HHEPUHH CeYeHUs
r=8,7 cm) kK03bGULHEHT. Myy CaexyeT
NPHHUMATb PABHBLIM eAHHHIE.

BreyenrpenHo-cacatole anemenTol

4.20(4.4). PacyeT BHelI€HTPEHHO-CKATHIX 3J1e-
MEHTOB HeapMHMPOBAHHOH KJaJKH NPOH3BOXMUTCSA
no ¢opmy.e

N < mza@RFcw; 18(9)

IJ1S1 IPAMOYTOJIbHOTO CedeHHs — o ¢opMyae

N < mpa@iRF (1 —2%) ®, 19 (10)

rge

¢1=¢[1—%<0,06ﬁ’——0,2)] 20 (11)

hy

B popmynax (18(9)—20(11)):
R — pacueTHoe CONpPOTHBJIEHHE KJaIKH CXKa-
THIO;

F — njomanas ceuyeHHus 3JeMeHTa;

h — BHIcOTa ceuyeHHs (B HanpaBJjeHud AeicT-
BHs H3rHOAIOLero MOMeHTa);

F. — nnomanp pacyeTroit CXKaToi 4acTH ceye-
HHs, KOTOpasi ONpenessieTCsl B NMPeANoJo-
JKEHUH NPAMOYTOJbLHOH IMIOPLI HANpsXKe-
HHIT cxkaTtus (puc. 15).

Lentp TAMXeCTH CXKATON YaCTH CEUEHHS COB-
MajzaeT ¢ TOYKOH NPHJIOKEHHSI BHEWIHe cxKHUMal0-
me# cuasl N, u nos0KeHHe TpaHAUbl miaowanu Fe
onpenesseTcs U3 YCJIOBUS paBeHCTBA HYJO cTa-
THYECKOTO MOMEHTa 3TOH INJIOWAAH OTHOCHTEJb-
HO ee LEHTpa TSKEeCTH;

€y — 3KCUEHTPHCHTET NPONOJbHOH CHJIbI OTHO-
CHTEJIbHO LEHTPA TSKECTH CeUeHHS;

ly — pacueTHasi BbICOTA 3JIEMEHTa;

hy = 3,57 (3xech r — paanyc HHEPUUH CEYeHHS
B HallpaBJI€HHH AEHCTBHS H3THOAIOLIEro

MOMEHTa, )4 NPpsAMOYTOJIBHOTO CEYEeHUS
ha=h);

Tab6anna 34 (19)

Koadpduumentot o

Bup xnanxs

3HaueHHS © AAR ceweHuit

HOR topMBt

NPOH3BOAB~ OpAMO-

YroabHOro

1. Ins xAagox Bcex BH-
OB, KpPOMe YyKa3aHHhX B

. R

2. U3 kaMueeit u xpyn-
HHIX GJIOKOB, H3rOTOBJIEH-
HHIX M3 SIYEUCTHIX M KPyN-
HONOPHCTHIX GeTOHOB; H3
NMPHPOAHBIX KaMHeill (BKJIO-
yasg 6yT); Hu3 GeTOHHBIX
NyCTOTENBIX KaMuefi; u3
KepPaMHYeCKHX KaMHefi ¢
KPYIOHBIMM NYCTOTaMH

Ilpumeyanne.

€
[-+— 1,25
+3y :

h — BLICOTA CeqeHHA;

€o
4+—«I,
+l,5h %

Y — pacCTOfAHHE OT

UEHTPA THKECTH 3NEMEHTa A0 Kpaf CeYeHHA B CTOPOHY IKCUEHTPH-
cutera. Ecan 3y=C1,5%, To npn onpeneseHun KodbdHUMEHTA @ BMe-

cro 3y NpuHHMaeTcs 1,5h.

¢ — K03ppHUHEHT NpPOAOALHOro u3ruba (cm.

m. 4.12(4.2));

® — K03pPHUHEHT, NPHUHHMAEMbi no TabJj.

34(19);

My, — K03GQuIHeHT, onpelenseMsl no popmy-

ne 16(12).

Puc. 15. Pacuernasn
cxKaTasl yacTb ceue-
HHSl TIPH BHELEHT-

PEeHHOM CXAaTHH
(3aluTpHXOBaHA)

O — nentp TSXKECTH

I0JIHOTO CeYyeHHst;

O’ — LEeHTP  THAXECTH

pacyeTHo# cxaToR

qacTH ce4eHHR (coB-

nangaer ¢ TOYKON mnpH-
JNOXKEHHA CHan N)

Lyl

Puc. 16. BricoTa n
nuowanb pacyeTHOH
CXaToR yacTH npf-
MOYTOJIBHOTO ceue-
HHS TIDH BHEUEHT-
PEHHOM CXKATHH
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BricoTa ¥ naomanb CXaToil 4acTH MpAMO-
yroJbHoro ceyeus (puc. 16) paBHbi:

he = 2¢ = h—2¢y;
F¢ = 2bc = b(h — 2¢0),
b — wmupusa ceveHus;

C— pacCTOsIHHE OT TOYKH NPHJAOKEHHUA CH-
Jbl 0o 6oJiee C€XKAaTOro Kpasgs CeUYCHHs.

ey
(22)
rae

T K]
| [
1. <

= %

A s
Ly 2
71 29 s
" L b('
)
Puc. 17. Pacuetnas Puc. 18. Pacuernas

Buicota H, npu npo-
NOJIBHOM uarube
BHEUEHTPEHHO CXa-
TOTO  3JeMeHTa ¢
Pa3sHO3Ha4YHOR 3MI0-
poftl MOMEHTOB

C¥KaTag YacTh NpAMO-

YroJIbHOI'O CCHYEHHSA IIpH

KOCOM BHEUEHTPEHHOM
CXKAaTHH

LleHTp TAXKeCTH U MOMEHT HHEPIHH TABPOBOTO
ceueHHsl MOryT ObiTb OmpejeJeHnl o rpadukam
NpHJIOXKEHHS 5.

[Tpu 3amaHHOM LeHTpe TsKecTH (TOUKa INPH-
JIOXKEHHS CHJIBI) CXKAaTOM YacTH TaBPOBOTO cede-
HHSl BBICOTA PacueTHOH YacTH MOXKeT GHITL onpe-
IeseHa MO YKa3aHHSM NPHJIOXKEHHS 6.

[Ipu Gonbinx 3KcUeHTPHCHTETAX (€0>>0,45 y)
paspelllaeTcsi ONpelesiTh NJOLIAaAb CKAaTOH Ya-
CTH TaBPOBOTO CeueHHs NpPHOJHXKeHHOo, No (op-
Myae

¢ =2(y— eo)b,
rae b — MIHPHHA CXKAaTOH 4aCTH CEYEHHS.

(23)

Ilpu onpeneneHUn ¢ W My; MOMKHBL YUHTHI-
BaTbCsl YKa3anus nn. 4.12—4.17, a npu HasHade-
HHH PacyueTHOH BHICOTHI 3JeMeHTa [y — yKasauus
nn. 4.8—4.11.

Pacuer Ha BHelleHTpeHHOe CIKaTHE MO NMPOYHO-
CTH CM. B IpUMepax | n 2.

4.21. Ilpu e,>0,7y KpoMme pacyeTa BHEILEHT-
PEHHO CXKATBIX 3JeMeHTOB 1o ¢opmyaam (18)
unn (19) cneayer mpouaBoguTh pacyer pacTsiHy-
TOH 30HbI IO PACKPBITHIO TPELIHH (LIBOB KJaXKH)
COIJIACHO yKa3aHusaM M. 6.5 (npumep 3).

4.22. Ilpu onpenenennn Ko3d¢puuHeHTa npo-
JONBHOrO M3ru6a BHELEHTPEHHO-CKATHIX 3JEeMEH-
TOB Pa3pellaeTcst NpHHAMAaTh FHOKOCTL, COOTBET-
CTBYIOINYIO BhICOTe H uyacTH 3jJeMeHTa ¢ OJHO-
3HAYHOH 3MI0POH H3rnbaromero MoMeHTa (pHC.
17). Ilpn omHO3HAYHOM 3MIOpe MOMEHTa N0 Beeil
BblcOTE 37eMeHTa H\=H.
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4.23(4.5). HawuGosnbmas BeauuuHa 3SKCIEH-
TpucHTeTa (C YYeTOM CJy4YyalHOro) BO BHeleH-
TPEHHO CXKAaThIX KOHCTPYKUHSIX 6e3 NPOXOJbHOMH
apMaTyphl B PaCTAHYTOH 30He He JOJXKHa NpeBL!-
ImaTh: JAJSA OCHOBHBIX COYETaHHH Harpysox —
0,9y, nas ocobuix — 0,95y; B cTeHax TOJLIHHOM
25 cm v MeHee: JJIST OCHOBHBIX COYETAHWH Harpy-
30k — 0,8y; nas ocob6eix — 0,85y. Ilpu atom pac-
CTOSIHHE OT TOYKH NPHJIOKEHHS CHJIBl 10 Ooxee
C3KAaTOro Kpast ceyeHHs [/ HeCYHIHX CTeH H CTOJ-
60B IOMKHO GLITH He MeHee 2 CAM.

4.24(4.6). Ilpu pacueTe HeCyIUHMX U CaMoOHe-
CYLIMX CTEH TOJLIMHON 2D cM U MeHee cjeilyeT
VUHUTBIBATb CAYYalHBI) SKCUEHTPHCHTET, KOTODHIH
JOMKeH CYMMHPOBATBCA C 3KCUEHTPHCHTETOM
NPOJONBHON CHJIBI.

BeaxunHa cnyuyafHOTO 3KCLEHTPHCHTETA MpH-
HHMaeTCs PaBHOH;

ISl HeCylIHX CTeH — 2 ou;

JJIf CAMOHECYIUX CTEH, a TAKXKe NJs OTAENb-
HBIX CJIOEB TPEXCJOMHBIX HecymHX cTeH — | ca.

s HeHeCyLIUX CTeH H NePeropojoK, a TaKXKe
3anoJHeHHH (PaxBepKOBBIX CTE€H CJAyYaAHBIA JKC-
HEHTPUCHTET LONYCKAETCS HE YUHTLIBATh.

4.25. DneMeHTH, paboTaiouie Ha BHELEHT-
pPeHHOe cXaTHe, ROJKHEl ObITb [JOMOJHHTEJIbHO
paccunTaHEBl Ha LIeHTPaJbHOE CXaTHe B MJOCKO-
CTH, NepHeHHKYJIspHONA K MHeHcTBHIO u3rubaio-
IIero MOMeHTa.

4.26. PacueT 3/1eMEHTOB NpPH KOCOM BHEIEHT-
PEHHOM CXKaTHH NpoH3BoAUTCA Mo dopmyae (18).
ITnomane cxkartoit yactu cedenns F, ycjaoBHO

4 3—F
/ Jif
N

f

Puc. 19. Pacuersasa cxa-

Tas 4acTb CJIOMKHOTO ce-

r YeHHsi IPH KOCOM BHEUEHT-

i penHoM cxartud. [laoma-

l“ :Zé an Fy u F, B pacuere e
1 ] YUYHUTHIBAIOTCS

NpHHHMaeTcs B BHAe MPAMOYTOJbHHUKA, LEHTD TH-
KEeCTH KOTOPOro COBMNAA3eT C TOYKOH MPHJONKe-
HHSI CHJIBI M J{Bé CTOPOHBI OTPaHHYEHBI KOHTYPOM
ceyeHHs aneMeHTa (pHc. 18), nmpu 3TOM

he = 2ch; be = 2co 1 Fe = 4chncy,

rie Cp ¥ Cp — PACCTOSIHHSI OT TOUYKH NPUJIOKEHHs
CHJBL K0 OMMXKAHIIHX FPAHHIL CeYeHHs .

B cayyae cinoXHOro no ¢opMme ceueHHs: AJst
VOpOLIeHHs pacyeTa pa3pellaeTcs NPHHHMATb
IpsIMOYTOJIbHYIO 4acTh cedeHHs 6e3 yuera yyacT-
KOB, YCJOXHsIOIHUX ero ¢dopmy (puc. 19).

BennuuHb @, ¢ H myg; onpenensioTess B ABYX
BapHaHTax:

a) TIPH BBHICOTE CeYeHHsI f, 3KCUEHTpPHCHTeTe
€on M paguyce HHePLHH rn B HaNPaBJEHHH h;

6) npu BbicOTe CeyeHHsI h=0, 3KCUEHTPHCH-
TeTe eop U pajiHyce HHEPLHH rp B HalpaBJeHHR b.



3a pacyeTHYI0 HeCYILIYI0 CHOCOGHOCTb MPHHH-
MaeTcsl MeHbINasi H3 JBYX BEeJHUYHH, BHIYHCJIEHHAS
no ¢opmyae (19) npu naByXx BapHaHTaX o,
@ H mnn.

Ecau €w>0,7b unn een>0,7 h, xpome pac-
yeTa Ha TMPOYHOCTb AOJKEH NMPOU3BOXMTHCS pac-
YeT MO PACKPHITHIO TPEIIHH B COOTBETCTBYIOIEM
HanpasJIeHHH 10 yKa3aHHUAM 1. 4.21.

82

\,

/s

5 47
i

07

<

\\\

116
54

"—,,,,“V p /j

,// 7%

/// %
/’////

5t - §2

103

Puc. 20. ITomepeyHoe TaBpoOBOE
ceyeHue H pasMepnl (K IpuMe-

py 1)

ITpumep 1. Pacyer yyacTKa CTEHH TaBPOBOTO CEYEHHS
Ha BHEUEHTPeHHOE cCXaTHe (SKCIECHTPHCHTET B CTOPOHY
pe6pa).

K TaBpoBOMYy ceueHHIO NPOCTEHKa NpPHJOKEHa pacdeT-
Haf npoponbHas cuna N=85 7 M pacueTHHil MOMEHT, Ha-
npaBJeHHb B CTOPOHY pebpa TaBpa M=10,2 r-u. Pasme-
PH ceueHHS TMoka3saubl Ha puc. 20. Bucora staxa H=>5 x.
Knanka smmojneHa w3 kHpnmua Mapkn 100 Ha pacrtBope
Mapku 50; pacueTHOe CONPOTHBJEHHe KJIAAKH CIKATHIO R=
=15 «l'/cm?® Tlepexphitne cGopHoe xese306eTOHHOe, 3aje-
JIaHHOEe Ha ONOPaxX B KJAAKY CTEHH; TOJIUHA NEPEKPHTHA
Hy=0,22 ». 3nanne xecTKOli KOHCTPYKTHBHOM cXeMHl (me-
pexpu)me SIBJIIETCA HETOXBHIKHON TOPH3OHTAJbHOR OMOPOH
CTeHH).

SKCUeHTPHCHTET
M 10,2
l)=7-_—..'-—85“=0,12 n=12 cm.

P8acqe'r npoH3BoAHM No yKasarmuaM 1n. 4.20, ¢opmy-
ana (18)
N < mga@RFco.
HaxomnM reoMeTpHYecKHe XapaKTeDHCTHKH CeUeHHS.
Inowans cevenus
F =64.103 4- (116 — 64)38 = 9230 cm?.
OnpenensieM paccTosiuve UEHTPa TAMECTH ceYEHHsS OT Kpas
1OJIKH 1O IPaduKy NPHAOKEHHS 5
38 64
103 B 116
2o = 0,425 h = 0,425-103 = 44 cu.
PacctosnHie oT UeHTPa TAXKECTH CEYCHHA A0 Kpas ceue-
HHA B CTOPOHY SKCLEHTPHCHTETA

y=h—2y=103—44 =59 cx.
399

HeHTpasbHuIi MOMEHT MHEPHHH ONpefensieM TaKiKe,
NoJb3YACh TIpaUKOM TIPHIOMKEHHS

J = 0,0605-116-103* = 7,65-10° cut.
Paanyc HHepuuu ceueHns

i ‘/Z_ 765108 o
- F_V o092108 =%

Tak kax r>8,7 cu, 10 corjacio n. 4.19 npuxHuMaercs
Mpa— i.
Onpenensem sHauerne KO3QpGHIHEHTA NPOXONLHOTO H3-
ruba Q.
Pacuethass nnnHa 3JeMEHTA, MPH YCIOBHAX, YKa3aHHBIX
B 3afaHuy, npuHuMaetcs (n. 4.8) paBHoii:
lo = 09(H — Hy) = 0,9(500 — 22) = 430 cx;
430
A =— =15,
29
Ynpyras xapakTepHCTHKA KJIanKH, BHIOJHEHHOR Ha
pacTBope Mapku 50:

a==1000.

¢==0,99.
Ipu BHeuenrtpennom cxatun [dopmyna (20)]

€o [
= —_—— — —0
P, q)[l n (0,06 P ,2)] ,
rae h=38,5r=3,5:-29=101 c#;
12
=0,9 ——
P1 ) 9[1 103

Haxonum naomane pacyeTHON CXaTOR YACTH CEYEHHs.
Hns onpeRenenust pa3sMepoB 3TOH YacTH CEYeHUA NPH-
MeHsieM (OpMyJay NpHAOKeHHs 6

X = VLZd
b

FA€ M~ paccTosiie OT TOYKHM NIPHJIOIKEHHSI CHJH MO Kpas
MOJIKH pacueTHOil uyacTd cedeHusi. Touka mnpuJo-
JKEHHsl CHJLI COBMAJaeT ¢ LEHTPOM THAXKECTH pac-
YeTHOI YACTH CeueHus:

b, = 116 cu;
by = 64 cu,
d = 52 cx;
e = ye—ey =59 =12 = 47 cm;

/ 64.52
= —(2-47 — 47 —52)2 =35cu.
x V 6 @ 52) + ( 52) 5 ca

Ilo ta6a. 32

0

4
(o,oe s —o,2>] — 0,985,

@' —d) + (" —dp

Bhicora pacueTHOli uacTu ceveHusi: fic=e"+x=47+4
+35=82 cx. Ilnowmanb CXKaTOK YACTH CEUEHHS:

Fo — 82-64 + (116 — 64)30 = 6810 cx?;
€ 12

o=ty =l+35

Nap = 0,085.15-6810.1,07 = 107 7 > 85 1.

=1,07;

Pacuemoe ycu.rme MEHbIIEe MNpeleJbHOro H, CJaeaoBa-
TEJbHO, MPOCTEHOK YAOBJETBOPSET NpPH 3alaHHON Harpyske
TPeGOBAHHAM NPOYHOCTH. OTHOCHTENBHBI SKCIEHTPUCHTET

e 12
= == -0,20<0,7
y 59
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H TIO3TOMY COIMIacHO M. 4.21 pacuer mo pacKpHTHIO TpeWMH
HE NPOH3BOJHTCS.

[Tpumep 2. PacueT y9acTKa CTEHH TaBPOBOI'O CEYEHHS
Ha BHeElUEHTPEHHOe CXKaTHe (SKCUEHTPHCHTET B CTOPOHY
MOJIKH) .

K TaBpOBOMY Ce4eHHI0 NpOCTEHKa IpHJAOXKEHa Inpo-
JOJbHAA CHJIA € SKCUEHTPHCHTETOM €9==16 ¢M B CTOPOHY
nosakH, PasMephnl NPOCTeHKa H Bce OCTaJbHEE JaHHHE CM,
Ha puc. 21.

HafTti npenenbHoe ycuime (pacueTHYI0 HECYIIYlo cho-
COGHOCTD).

PacyeT NPOH3BOAMTCS TaK e, KaKk H B NpHMepe I,
no ¢opmy.ae (18)

N < mga@RFc0.

CnenyiolulHe BeJHYHHBI, He 3aBHCANIHE OT 3KCIEHTPHCH-
TeTa, BLIYHCHAEHHLIE B NpHMepe 1, ocTaloTes 6e3 H3MeHeHHHA:
2o = 44 cm; o = 1000; lo = 430 cx; mpz = 1; @ = 0,99;

R =15 «I'/em?; hy = 101 ca.

PaccTofinde OT LEHTPA THIKECTH CEYEHHR KO Kpas ce-
YeHHs B CTOPOHY 3SKCUEHTPHCHTETA Y=2¢=44 CH.
Hopmanbtas cina npHJIOKEHa HA PACCTOAHHA € =2t
—e9=44—16=28 cu OT HapyKHOro xpas NOJKH CEYeHHA.
BuuncaseM ¢;

N Y L _ _
(pl—qa[l : (o,osh9 o,2)]_o,99[1
16 430
—=—(0,06== —0,2)|=0,975.
103( 610 02)] 0,975

PaaMepsl CXKaTOil YacTH CEYEHHS ONpefensieM, NpHMe-
Hsg GOpMyJy npHAOKeHUs 6

X =

R

rae X — pACCTOSIHHE OT TOYKH NPHJIOXKEHHS CHJAN B0 Kpas
pe6pa pacueTHOR 9YacCTH CEUEHHS:

b=116 cx;
b,=64 cx;
¢ = 51 cm;
e = 28 cm;

116.51

X = aryes (2-28 —51) 4 (28 —51)* =31,6~32 cu.
Pasmephl pacyeTHOH cXaToOA wacTH ceveHHs MOKa3aHH

Ha pHc. 21.

INaomwanb cxaToA gacTH CeIeHAS
Fe¢ = 60-64 4- (116 —64)51 == 6440 cx

Tak kak 3y=132 cu<<1,5h=152 cM, T0 MO yKa3anusM
npnMeuanns K Taba. 34 onpejenseM w no dopmyae
e 16
o=1 =1 ~1,1;
+ l’sh + 152 L 2k
Npp = mga@iRFc0 = 0,975-15-6440-1,1 = 103 7.
OrtHowenne

e 16
—=—=0,42<0,7
y 38 <

H N03TOMY coraaco I. 4.21 pacueT no PacKpHTHIO TPemlMH
He n%ousaonn'rcﬂ.
pumep 3. PacueT ydyacTKa CTEHH TaBDOBOTO CEYCHHA
no Hecymefi CROCOGHOCTH H 1O PACKPHTHIO TPEmHH.
K TaBpoBOMY ceueHnio NpOCTEHKA NPHIOMKEHA NPOAOAb-
Hafl CHJA C IKCUEHTPHCHTETOM €9=45 cx B cTOpOHYy pe6pa.

34

Pasmepel 1npocTeHKa B BCe OCTajbHbBe HAHHHE CM. Ha
pHc. 22.
Hafiti pacueTHOe npefenbHoe yCHIHE.

Crenyouse BeNHYHHH, He 3aBHCALIME OT S3KCLUEHTPHCH-
TeTa, BHIUHCJEHHLIE B NpuMepe 1, ocrarorcs 6e3 nameHeHuf:
F = 9230 cu?, J = 7,65-108 cut;

2o = 44 cm; ly = 430 cm; R = 15 «kI'[/cu?;, o = 1000;

Maax = 1; P = 0,99; hy = 101 cm.

28

7

i 14
/A

.

N
N\

44

18

116
S 8l

51 52

51 52
103

Puc. 21. IMonepeunoe Tan-
pOBOe CeueHHe H pasMepbl
(x npumepy 2)

Puc. 22. ITonepeynoe ceuenne
M paaMepn (x npuMmepy 3)

PaccTosiHRe OT LeHTPa TAKECTH RO KPasg CEUEHHR B
CTOPOHY IKCUEHTPHCHTETA

y=Hh—29g=103—44 =59 cx;

H, CJe0BAaTeJbHO, MPOCTEHOK JONKeH GbLTh PACCUHTAH lie
TOJIbKO MO Hecylefi crocOGHOCTH, HO ¥ NMO PACKPHTHIO Tpe-
MHH B PAaCTAHYTOIl 30HE CEYEHH .

a) Buuncnenune Ngp No Hecymieil cCMOCOGHOCTH.

Pacuet npousBoauM no dopmyJe (18).

Kosddunuent @, onpenenserca no popmyne (20)

€ A )] [
= — 0 —_—— = —
P ‘P[l A (0, 6h3 0,2 0,991
45 430

— — —

10 (o,oe 103 —0,2)] =0,96.

Paccrosiive s OT TOYKH INPHJIOKEHHS CHAH A0 Kpas
pe6pa ceueHHsl paBHO:

52
s=y—e,=51—45=14 cu < 5
T. €. MeHbllle MOJOBHHH BHICOTH pe6pa. ITostomy cikartas
9acTh CeYeHHs NPAMOYroJbHAA M BHICOTAa €e ONpeieaneTcs
no ¢opmyie
he =25 = 2-14 = 28 cu.
PacueTHas cxaTasi 4acThb CEUeHHSA MOKAa3aHa Ha pHC. 22:
Fe = 28.64 = 1790 cm?;
€ 45
o=l4+—=14+—7=1,25
+3y + 3-59
Ngp = mga®RFew = 0,96:15-1790-1,25 = 32200 «I.

6) Buiumcnenne NTT MO PackpWTHIO TPEUsH B pacts-
HYTO# 30He CeYeHHs NPOH3BOXEM no dopmyae (126)
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CorsacHo Taba. 44 ang KOHCTPYKUMA BTOPOH CTENEHH Ha-
ReXHOCTH (ZONTOBEYHOCTH), T. €. CO CPOKOM CJIYXOH He
MeHee 50 Jer (cM. nm. 2.1.3), myp=2. [To Ta6n. 18 Rpx==
=12 kl'/cu?;
- 2.1.2-9230
Nup = "9230(103 — 59)45
7,65-108
TakuMm ob6pasoM, npelefbHas Harpyaka Ha NpPOCTEHOK
OnpefenfieTcs B LAHHOM CJIyuae DacueTOM NO PAaCKPHTHIO

TPEWHH B pAacTSHYTOR 30He CedYenHs, a He PacyeToM Ino
Hecyuieil cnocoGHOCTH.

= 16800 xI".

MectHoe cacatue (cmatue)

4.27(4.7). PacyeT ceyeHHH NpH MECTHOM CXa-
THH (CMSITHH) IOJKEH NPOH3BOAHTLCSA IPH Ha-
rpy3Kax, NpHJ0KEHHBIX K YacTH IVIOIafH ceye-
HHf (NpH oONHpaHud Ha KJagKy epM, 6anok,
NIPOrOHOB, NepPeMEIUeK, NaHeaeil nepexpHTHi, Ko-
JIOHH H Ip.).

Hecymas cnocoGHOCTb KJAaAKH NMPH MECTHOM
CKATHH ONpelessieTCst C yYeTOM XapaKrepa pac-
npeneseHHs TaBJeHHS IO MJIOIALH CMATHS.

KoHCcTpyKTHBHEIE Tpe6OBaHHA K Y4YacTKaM
KJIaKH, 3arpy:eHHbIM MECTHBIMH Harpy3kami,
npuBoAATCA B NN. 4.34—4.36 n 4.45—4.48.

Pacuer Ha MeCTHOE CXXaTHe JOJXKeH IPOH3BO-
IHUTHCA COTVIACHO yKa3aHusaM 1. 1.7 ¢ yueToM BO3-
MOXHOTO ONHMPaHMsi KOHCTPYKTHBHHIX 3JI€MEHTOB
(6as10K, JTECTHHYHLIX Maplled ¥ Ap.) B mpolecce
BO3BEJleHHsl 3aHUS Ha CBEXYIO HJH Ha OTTaH-
BAIOLIYIO 3UMHIOIO KJIALKY.

4.28. PacueT ceueHHil TIpH MeCTHOM CXKAaTHH
(cMATHH) B cyvyae pacnpefieseHUsi Harpy3KH Ha
YaCTH NJIOLIaAH CeYeHHS NMpPOH3BORHTCA 1Mo ¢op-
MyJe

Nen<< H-'VRchcu- (24)

rne N, — BeIHUYHHA MECTHOH HarpysKu;

R..,— pacuersoe CONDOTHBJIEHNE KJaIKH
OpH MeCTHOM CXaTHH (CMSITHH),
onpejaessieMoe COrJacHO YKa3aHHSM
n. 4.29;

F.,— miomangs CMATHS HJIH CXKaTUs, HA
KOTODYIO TNepefaeTcs Harpyska;

v = 1,5—0,50 — a1 KkupnuuHO# H BHO-
POKHPNHYHOM KJAafKH, a TaKxKe
KJaAKM H3 CIVIOWIHBIX KaMHeH Hid
6JI0KOB, H3TOTOBJIEHHBIX H3 TAMEJO-
ro ¥ Jjerkoro 6etoHa;, v=1— qasa
KJaJKH H3 [YCTOTeNHX GeTOHHBIX
KaMHell HJIH CINIOWIHBIX KaMHEH #n
6JI0KOB M3 KPYMHONOPHUCTOTO H fAye-
HeTOrO GETOHA;

3'

n — k03 PHULUHeHT NMOJHOTH 3MIIOPH XAaB-
JIEHHsI OT MeCTHOH Harpysku (OTHO-
meHue o6beMa 3MIOPH AaBJEHHA K
06beMY OmaxFem, TA€ Omax — MaKCH-
MaJbHas OpAMHATA 3MIOPH JaBJje-

Hus).
ITpun paBHOMEpHOM pacnpelesieHHH NaBJEHHSK

p=1, npu TpeyronvHo#t amope naBaenHs p=0,5.

Ecnn monx onopamu marn6aeMbBIX 3JeMEHTOB
He TpeGyeTcsl YCTaHOBKAa paclpeleNHUTeNbHHX
IVIHT, TO ONYCKAeTCs MPUHHMaTh 6e3 cnenuann-
HOro pacuyera puv=0,75 — qasa K1aloKk HU3 MaTe-
pHanoB, yKa3aHHHIX B nm. 1 ¥ 2 Taba. 35, #
uv=0,5 — nasg K1agOK M3 MaTepuasoB, yKa3aH-
HBIX B II. 3 3TOH Ke TabauLBL

4.29. PacyeTHOe CONPOTHBJIEHHE KJAAKH NpPH
MECTHOM CKaTHH Rcy onpenensiercs no ¢opmyae

Rex = YR; (25)

_1/7<
Y Fc“\Vl'

rae F — pacuernass njomajnb ceyeHus (cM. I
4.31);
Y1 — K03¢dHIMeHT, 3aBHCALINN OT MaTepHa-
Ja KITafKH H MecTa NpPHJOXKEHHs Ha-
TPy3KH, onpeaensieMbifi no tabJa. 35.

(26)

Ta6anna 35
Kos¢pdpnuuenrst v,

Y1, AAS HATDY30K N0 CxXeMaM

Bc.23, @, 8, 2, e, u | PHC. 23, 6,
P * ’ 9, , K
Marepnan KiagkKu
cyMMa cyMMa
MecTHas mMecTHOR | wmecTHOR
Harpyaxa | ¥ OCHoB- | R OCHOB-
L34 HoOft HOR
RarpysoK | Rarpysok

1. CnnowHOR KHPIHY.
CnJioliHEle KaMHE B KpYII-
Hele OJIOKH H3 TSXKeJoro
HJIH Jerkoro GeToHa Map-
X¥ 50 ¥ BRHUe . . . . 2 2 1,2

2. Kepamuueckne KaMHH
¢ IlleJeBHIMH NYCTOTAMH.
HAupuathift xupnuy. Kup-
NHYHBIE MaHeNH H OJOKH.

Byro6eron . . . . . . 1,6 2 1,2
3. Tlycroteanie GeToH-
HBle KaMHH H  G6JOKH.

CrnyomrHne kaMHH U 6J0-
Ku #3 GeroHa Mmapku 35.
KaMHH # GJIOKH M3 syeHc-
toro Getoua. IIpmponHuie
KaMHH (NpaBHJLHON H He-
npasuabHO  GOPMBI) H

6MOKH . . . . 1,2 1,5 1,0

lMprexMeuanue JIns XK1aAoKX BceX BHAOB Ha CBEXEM pac-
TBODE HJH Ha 3aMOPOXKEHHOM DACTBOPEe B NEDHOA €ro OTTAHBANEA
NPHHHEMANOTCH 3HAYEHHA Py, YKA3aHHLE B N. 3 HacToAumeR Tabangu.

35



Ipu MecTHO#l Harpyske, NPHJIOKEHHOR ONHOBpe-

MEHHO CBEpXYy H CHHM3y K 3JE€MEHTY MaJOH BHICO-

THl (K moJsioce), BMecTO KO3Q(dHIHeHTa y IpUMe-
9 9

oL 77 L
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82 82 for
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Prc. 23. Onpexnenenne
f z pacueTHHX IJOIanei
Tz CeveHHfI NpH MECTHOM
CXATHH
/ 2 — K — pasaHyHue cay-

4aH MeCTHOr'O CXaTHf

HfeTcsl KO3 GHUUeHT yn<ly, OnpelessieMbli no
dopmyse

yom14 &R0 5 (26)
§= L <6,
lem

H — BBICOTA MOJIOCH!;
lcw — Pa3Mep NJOIAAH CMSTHS B HaNpaBJIEeHHH
JOJHHBI CTEHBI.

Ilpr pacuere Ha MeCTHOE CXKaTHe KJIAAKH C
CeTYaTHIM apMHPOBaHHEM pacyeTHOe CONPOTHBJE-
HHe KJaJKH NPH MEeCTHOM CXaTHH Rcw NPHHHMA-
ercss B popmyse (24) 6oabmiuM H3 ABYX 3Haue-
HHi: Rcw — onpelensieMoro mno ¢opmyae (25)
AN HeapMHPOBAHHOM KJaAK#H MIH Rem=Rax,
rie Rax — pacueTHOe CONPOTHBJEHHE KJAaAKH C
CeTyaThiIM apMHPOBAHHEM IIDH OCEBOM CXKAaTHH,
onpenensieMoe no ¢opmyaam (37) uau (38).

4.30. Ilpn onHOBpeMEHHOM AEHCTBHH Ha IJIO-
manb CMATHS MECTHOM Harpy3kd (moj KOHIaMH
6aJIOK, IIPOrOHOB M T. I.) M OCHOBHOH Harpysku
(Bec Boienexallell KJIaJKH M Harpyska, nepe-
HaloIiascs Ha 3Ty KJIaAKy) pacyeT NPOH3BOXHT-

36

Cs1 pa3leJbHO Ha MECTHYIO Harpy3ky H Ha CyMMy
MECTHOH H OCHOBHOII Harpy3ox.

[Tpu pacyere nmo Ka)KAOMy H3 3THX ABYX Ba-
PHAHTOB NPHHHMAIOTCSI pa3Hble 3HAYEHHS y; CO-
raacHo taba. 35.

Ilpn pacuete Ha CyMMy MECTHOM H OCHOBHOM
Harpys3oK CJeNyeT YYHTBHIBATb TOJbKO Ty YacTb
MeCTHOH Harpyskd, kotopas OyZeT INpHJIOXKeHa
0O 3arpyxeHHA MUIOIAAH CMATHA OCHOBHOH Ha-
rpysKoii.

IlpumMeuvanue B cayuae, xorna Hecyuas crnocof-
HOCTb C€YCHHA JAOCTaTo4yHa HAJA BOCIHDHATHSA ONHON JIHIIb
MEeCTHOM Haurpyaxm, HO }zelIOCTaTO‘lHa AJ BOCIIDHATHA CyM-
Mbl MECTHOH ¥ OCHOBHO! Harpy3oK, AONYCK2eTCH KOHCTPYK-
THBHBIMM MEDOTDHATHSMH YCTPaBATb nepefayy OCHOBHOH
Harpysk#H Ha NJOIaAb CMSATHHA (HanpHMep, YCTPOWCTBOM
npoMeXyTKa HaJd KOHUOM IIpOroHa, 6ankH HIH TNepEeMHUKH,
3aMoJIHAEMOr0 MATKOM NpPOK/AaJKOK M 3ae/NBaEMOro nocjie
OKOHYAaHHS BO3BeAeHMs creHnl). Ilpu atom caeayer npeny-
CMOTpPETh aHKEDOBKY KOHLUOB 6aNoK H IIPOrOHOB B KJaJkKe
CTEHBl M PACCYHTATb ONMOPHHIH y3ea mo ocnabjJeHHOMYy ce-
YEHHIO.

4.31. B pacuerHyio niomaps cedeHuss F npu
MECTHOM CXKATHH BKJIIOYaeTcs IJIOLAAb CMSTHS
Few ¥ y4acTOK paccMaTpUBaeMOro CeueHHs Mo
NpUBEEHHbBIM HHXKe YKasaHusM. [Ipn Haaudnu
HECKOJIbKMX MECTHBIX HAarpy3oxK pacueTHble IIO-
HaJu CeYeHHs OrpaHHMUYHBAIOTCS, KpPOMe TOro,
JIMHHAMH, NPOXONALIHIMH 4Yepe3 cepeauHy pac-
CTOSIHUH MeXAYy ABYMS COCEIHHMU HarpysKaMu.
Ilpu pacuete Ha MeECTHYIO KpaeByl0 Harpysky
Bcerna npuHuMaercs F==Fcy, BCIEICTBHE 4Yerc
y=1. Ilpu pacuere Ha cyMMy MecCTHO#i KpaeBoO#
U OCHOBHON Harpysoxk mjiomanb F npuHuMaercs
6oablue Fey.

Pacuernas miomans ceyennsi F onpenensiet-
¢S 10 CJIEAYIONHM NPABUJIAM:

a) Tpil MECTHOR HarpysKe IO BCefl TOJHIHHE
CTeHbl B pacyeTHYIO MJOLIa/b BKJIOYaeTcs yda-
CTOK JUIIHOH He 6GoJiee TOJNIIHHBI CTEHbl B KaX-
AylI0 CTOPDOHY OT TIpaHHIbl MeCTHOH Harpysku
(puc. 23,a);

6) npu pacuere Ha MECTHYIO KpaeBylO Ha-
TPY3Ky, NPHJIOKEHHYIO IO BCEH TOJLIHHE CTEHHI,
pacueTHas IJIOMIaJb CceYyeHHS paBHA IJIOLIAAH
MEeCTHOTO CMATHS, a NPU pacueTe Ha CYMMYy Me-
CTHOH M OCHOBHOH HAarpy3skH NpHHHMaeTcs pac-
YeTHast IJIONIAflb, YKa3aHHas Ha pHc. 23,0 NyHK-
THPOM;

B) NpH MECTHOA Harpyske B MecCTax OIHpa-
HHSI KOHLUOB INpPOroHOB M 6aJIOK B pacyeTHyIO
NJOLAaflb CeYeHHs BKJIOUAeTCs NJoWafib ceve-
HHAl CTeHbl LIMPHHOW, paBHOH rnyOHHe 3aLesKH
ONMOPHOrO yYyacTKa NPOroHa Wiau OaJKH W IJH-
Holl He 6oJiee PacCTOSIHHSI MEXJAY OCSMH ABYX
COCelHHX TNPOJeToB Mexay ©ankamMu (puc.
23,8); ecau paccrosiHHe MeXay 6alkaMH Tmpe-
BLIIIAeT ABOMHYIO TOJIIHMHHY CTEHH, JJHHA pac-
YeTHOH IIOIAJM CeYeHHS ONpefesieTCs Kak



CyMMa IIMPHHBI 6aJKH by M YABOGHHOH TOJMIH-
HH cteHdl d (puc. 23,2);

r) npu pacuere Ha MeCTHYIO KpaeBYIO Ha-
rpy3Ky, NPHJOXKEHHYI0 K YIVIOBOMY YYacTKy,
pacyeTHas IJIOLlAZb CEYeHHs paBHA IJIOW(AJH
MECTHOTO CMsATHS, a NPH pacuere Ha CYMMY Me-
CTHOH M OCHOBHOH HArpy3KH NpHHHMaeTcsi pac-
yeTHas IVIOLIalb, YKa3aHHas Ha pHc. 23,0 nmyHK-
THPOM;

A1) MpH MeCTHON HArpyske, INPHJIOXKEHHOH Ha
YacTH MJIMHBI M LIHDHHBI CeYeHHd, pacyerHas
naomanas npuHUMaercs coryacHo puc. 23,e. Ec-
JM 3Ta Harpy3ka NpHJIOXKeHa BGJAM3H OT Kpas
CeueHHs, TO NpI pacyeTe Ha CyMMYy MECTHOH W
OCHOBHOH Harpy3KH TIpHHHMaeTcsi pacueTHas
NJIoILab CeueHHs,, He MeHbllasl, 1eM ompegelse-
Masi M0 YKa3aHMSIM M. «r», JJIs cJaydas OpHIO-
MEHHsl TOM JKe Harpy3KH K YIVIOBOMY Y4acTKy
CTEHHI;

€) NpH pacyere Ha MECTHYIO KpaeBYIO Harpys-
KY, PaclnojioXeHHYI0 B mnpefiefiax peGpa CTeHbl
HJIM TIPOCTEHKAa TaBPOBOTO CeYeHHs, pacuer-
Has MJollaAb PaBHAa MJIOMIAAM MECTHOTO CMsi-
THH, a OPH DacueTe Ha CYMMY MeCTHOM H OCHOB-
HOA HAarpy3kH TNpPHHHMaercsl pacyeTHas IJIO-
ajab, YKa3aHHasg Ha puC. 23,9 NMYHKTHUPOM;

XK) ODH MeCTHOH Harpyske, pacrnoJoXeHHOH
B npelenax pe6pa M YacTH NOJKH CTEHH HJIH
NPOCTeHKAa TaBPOBOTO CeyeHHst (Hampumep, NpH
ONMHpaHHI Ha CTeHY ¢ NHJACTPOH pacnpefenan-
TeJNbHOH IUIHTHL TIOX KOHHOM (epMBl U1K GajKH
NOKPBITHA H T. I.), YBeJHUEHHE PacueTHOH IIO-
IMagd MO CPaBHEHHIO C IJIOIAABIO CMSITUS pas-
pewmraercss YUYHTBIBATb TOJMBKO MIJsI HArpy3KH,
paBHONEHCTBYIONasE KOTOPOH IpHJIOXKeHa B Ipe-
Ienax MOJKH (CTeHH) WJH XKe B npenenax pe6-
pa (muascTpe) C 3KCUeHTpHcHTeTOM e>1/6 L,
B CTOpOHY noJku (rae L,— gamna mnuowanu
CMSATHS; e — 3KCUEHTPHUCHTET IO OTHOLICHHIO K
OCH MJIOLIAfH CMSATHS, HampHMep K OCH pacmpe-
IeauteabHoR nauTh). [Ipu 3TOM ONOpHas NiauTa
JOMXKHA GLITH JOCTATOUHO XKECTKOH, uToOnl obec-
NeuynTh HeoGXOIMMOe paclpefelNeHHe AaBJeHHUs.
B stHxX cayyasx B pacyeTHYIO NJOINaAb CEYEHHS
BKJIIOYAeTCS, KPOME ILTONIaAH MECTHOTO CXAaTHf,
4acTb IVIONMIAAM CEYEHHMS] IMOJKH LIHPHHON ¢, paB-
HON TyGHHe 3a/leIKH ONOPHOH MJIHTHL B KJIAOKY
CTeHBl M JJIMHOH B KaXNyl0 CTOPDOHY OT Kpasi
IJIMTH He 6oJjlee TONIUMHBI cTeHb (pHC. 23,u);

H) eC/IU ceueHHe MMeeT CJIOXHYI0 GOopMy, He
JIOTNYCKaeTCss YYUTHIBATD B DacCueTHOH IJIOIIaau
YYacTKH CeYeHHs, CBS3b KOTOPLIX C 3arpyKeH-
HBIM YU3CTKOM HeNOCTaTOYHa AJS mepepacupe-
deNeHHs RaBleHusl (HampuMmep, ydactku 2 u 3
Ha puc. 23, k).

4.32. I1py onmupaHuu Ha Kpa#d KJAIKH H3[H-
GaeMbIx 3jeMeHTOB (6aJoK, TPOroHOB 4 T. 1I.)

6e3 pacnpele/HTe/NIbHLIX NJHT NPH ONpejee-
HUM [UIOIafH cMsTHsL Fey pacdeTHast JUIMHA
ONOPHOTO Y4YacTKa 3JeMeHTa JOJ2KHAa MpHHH-
MaTbcsl He GoJiee 20 cm, He3aBHCHMO OT Pe3yJb-
TaToOB pacuera H QaKTHIECKOH IJIHHHI 3TOrO yua-
CTKa.

3T0 XKe orpaHHueHHe [AOJIKHO NPHMEHATbCH
H NpH HaJHYHH DAcCOpefeNIHTEbHOA IJIHTHI, €C/H
BO3MOXKEH ee MOBOPOT COBMECTHO ¢ KOHIOM OMH-
pamerocsd Ha IVIATY 3JIEMEHTA; B 3TOM cCJIyyae
nauTa obecrieunBaeT pacnpefejeHne Harpysku
TOJILKO TIO CBOefl INMpHHE, HO He NO AJHEHe.

VKasanua HacTosiero NyHKTa He pPacmpocT-
PaHAIOTCA Ha pacyeT Omop BHCAYHX cTeH (6a-
JIOK-CTEHOK), KOTOPHIi NPOH3BOZHTCS COIJIaCHO
n. 10.9.

4.33. Kpome pacuera Ha MeCTHOe CXKaTHe
ONOPHHIA y3es1 NOoJ/KeH ORTb paccyHTaH Ha oce-
BOE CXKaTHe MO YKa3aHHsM pasfena 7.

Ecan 3oHa MecTHOro cxxaTHsi ycuieHa (Ha-
NpHMep, CeTKaMH), TO ceueHHe, PacloJIOXKeHHoe
HeMoCPeACTBEHHO HOJ 3TOH 30HOM, MOJIKHO ObITh
NPOBEPEHO Ha BHEUEHTPeHHOe cxkaTHe. Pacuer-
HYIO LIHPHHY 3TOTO CeYeHUs! CJAeAyeT OnpeAesiTh,
YYHTBIBasl pacnpejelieHHe MeCTHOH Harpysky,
no paHHeiM Taba. 36. [Ipu 3TOM 3miopH Hamps-
JKeHMH, TIpHBeleHHhe B TalbJjHIe, 3aMEHSIOTCS
SKBHBAJIEHTHBIMH 10 IJIOINAAH 3MNIOPaMH pas-
HOMEPHO pacnpelleleHHLIX HanpsikeHHA (Tak
KaK NpH pacueTe Ha BHeLleHTPEHHOe CXXaTHe pac-
TpejleleHHe HANpsiKeHHH N0 HIHPUHE CeYeHHs
NIPUHHAMAETCs] paBHOMEPHBIM).

PacyetHass mWHpHHA ceyeHHs oupejesieTcs
no dopmyJe

bpacq= 0_:_ ’

(27)

rie o M Op — IVIOUAaAb 3MIOPH HaNpsKeHHRA H
MaKCHMaJbHOe HanpsikeHue no TabJa. 36, B ypos-
He PacCUHTHIBAEMOTO CEYeHHS.

4.34. TTpu HeoGXONXUMOCTH NOBLINIEHAS HeCy-
mef CnocOGHOCTM ONOPHOTO YyuacTKa KJagKu
IpPH MECTHOM CXaTHH MOTYT NDHMEHATbCA cJie-
AylollHe KOHCTPYKTHBHBIE MeEpOIPHSATHSA:

a) ceTuaToe apMHpPOBaHHE ONOPHOTO Y4acTKa
KJTaJlKH;

6) omopHble pacnpefenuTeNbHBE  IJIHTHI;

B) pacnpelelHTeNbHble NMOsICA NPH MOKPHITH-
fX 60JIbIINX NPOJETOB, OCOOEHHO B 3JaHHSX C
MAacCOBBIM CKONJIeHHeM JIofeft (KHHOTeaTpHl,
3aJbl KN1y60B, CIOPT3asbl H T. I.);

T) YCTPOHCTBO NHJACTP; TNOBHIUEHHE HECY-
weH cnocoBHOCTH B 3TOM cJydae, NP HAJHIHH
pacnpeleNHTe/bHOR MJIMTHL HJAH 1105Ca, MOXKET
ObITb TIOJYYEHO YBeJHYeHHEM IUMMPHHBL TNHJISA-
CTDHI;

€) KOMIVIEKCHBle KOHCTPYKUHMH (XKese3obe-
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Ta6bauna 36

3nOps HOPMAJbLHBIX HATIPSIXKEHHA OT MECTHBIX HAarpy3oK

CxeMa npHIOMKEHHS HATPY3KA |
pacnpefieieRHs HaNpAXKeHHRA

QPopMysH NPHEMEHHMB B CETIeHHNAX, TAe

Hanpaxenus 00 B O;
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IMpodorxcenue Taba. 36

IlpeMeganne g— Harpyaxa B xI'/cu;
d — ToNmuEBa 9/IeMEHTa.

TOHHble KOJOHHBI, 3a6eTOHHPOBAHHLIE B KHPMHY-
HOW HJIH KaMeHHO# KJaznke).

4.35(6.29). ApMupoBaHHe CeTKaMH IIpH Me-
CTHOM CXATHH JOJXKHO NIPUMEHATHCA B CJIENYIO-
IHX CIydasx:

a) npH MeCTHBIX KpaeBhHIX Harpyskax, Ipe-
poiwaromux 80% pacuerHofi Hecymef crocoGHO-
CTH KJafKH NPU MECTHOM CXAaTHH MOA KOHUIOM
6ankd HAM TOA pacupelesHTENbHOH IIJIHTOH,
clefyeT NpelycMaTpHBaTh apMHPOBaHHe ONOP-
HOTO y4acCTKa KJajJKH CeTKaMH, YJIOXKEeHHBIMH He
MeHee UYeM B TPEX BEDXHHX TODH3OHTa/bHBIX
IBaXx.

CeTKH NOJKHBI HMeTb pasMepHl siyeeK He 6o-
Jgee uem 100100 mm u puameTp crepxHed He
Menee 4 mm. CeTKH HOMKHBHI OHTH YJOXEHBI IO
BCeH TOJINHHE CTEHH H CBSI3BHIBATH 3arpyXKeHHHIH
y4acTOK KJAfKH C OCTAJbHOM YacTblo CTEHH. Ap-
MaTypa 3THX CeTOK MOXeT OBITb YYTeHa NpH
pacuere Ha pacTsKeHHe NO yKa3aHuaAM m. 4.42;

6) npu mepefave GOJbIIMX MECTHEHIX Harpy-
30K H2 NHJSACTPH (HanpuMep, TNPH ONHPAHHH
¢depm ¥ 6aNOK MOKPLITHI) CeTKaMH apMHpYyeTcs
y4acToK KJaajki B npefenax 1—1,2 » HuXe pac-
npefeAuTeNbHOR MIUTH., CeTKH HAOJIKHEI CBASHI-

Cx;::np%;u::(;: “:,,ﬁ',;’,{,i‘g,‘f,‘{, " DPOPMYJK NMPHMEHHMM B CeYeHRAX, TAe Hanpaxenns 0, u 0;
7. a, ay
1%
LR 31 g:) g >022s60nsme s+b/2 u oxHOBpeMeH- 0y = 9
d
Lo % |
qb
[ 0= —(1 2
8. o b 0= g (1 9
=fla, a a<<s+— u oxHOBpeMeHHO b <25 =B g
2 0 = ( B )7
N 2ad
Wyl By 7
6, p= 2
aH 4 b
9 a. a
18 _ _q_ (b -+ 25 — 2a)?
i b %=y 16as
;.L b- a < s+ —— R ofHOBpeMeHHO b < 2s
- 2 g (b-+25)*—4a
L a=7 16as
6,

BaTb ONOPHBlEe YYAaCTKH NHJIACTP C OCHOBHOM Ya-
CThIO CTEHLI.

J/MHA ¥ IIHpHHA CETOK AOJ/IKHBI NPEBHIIATh
COOTBETCTBYIOIHE pa3Mephl ONMOPHOTO YCTPOHCT-
Ba He MeHee ueM Ha 30 c# B KaxXIyl0 CTOpPOHY
(u7H orpaHHuYHMBATbCA KpaeM KJaldKH).

Ecnn narpyska npesblllaeT pacyeTHY0 He-
CYWIyI0 CMNOCOGHOCTE HeapMHPOBAHHOM KJaJKH
IIPH MECTHOM CXKAaTHH B CEYEHHH INOJA 3JIEeMEHTOM,
CO3JaI0IHM MECTHYIO Harpysky (KOHIOM GaskH,
OMOPHOH MJHUTOR M T. N.), TO pa3MepHl siYeeK ce-
TOK, JAHaMETPHl CTEPXKHEH M DAaCCTOSIHUS MEeXNy,
CeTKaMH ONpefle/IsIOTCs PacyeToM.

Ecnu  npemycMaTpuBaeTcss 3alenka KOHIA
NpOroHa B KJajKy NHUJSICTP, TO KJajKa Hal KOH-
IIOM NPUroHa TaKKe JOMKHa OLITb apMHpOBaHa
CeTKaMH, COOTBETCTBYIOIHMH TpeGOBaHUAM Ha-
CTOSIIET0 NYHKTA, uepe3 2 psana KIaJKH Ha Bbl-
COTY, PaBHYIO YABO€HHOH IJyOHHE 3aje/KH KOH-
Ia nporoHa.

4.36(6.27). B Mectax npHJIOXKeHHS MECTHBIX
Harpy3oK B cJy4asix, Koria 35to TpebyeTcss mO
pacuery, clefyeT TNpPeAYCMaTpUBaTb YKJaZKy
pacnpefesMTeNbHBIX NJHT TOJILIHHOK, KpaTHOR
TOJIIMHEe PSAAOB KJIaAKH, HO He MeHee 14 cm,
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H apMHPOBAHHHIX MO pacueTy ABYMA CETKaMH C
OGLIUM KOJMHYeCTBOM apmaTypw He MeHee 0,6%
B KaX/(OM HanpasJeHHH.

Ilps KpaeBOM ONOPHOM JaBJIEHHH OJHONPO-
JeTHRIX 6alok, MpOroHos, ¢epM u T. m. GoJjee
10 7 yxJagKa OMOPHBEIX pacnpenesHTENbHBIX
mautT (UM TOSICOB) SIBAseTCH 0653aTENbHOH,
TaK¥e H B TOM CJydae, eCIH 3TO He Tpebyercs
no pacuery. IIpm Takux mHarpyskax TOJUIHHY
pacnpefeHTENbHBIX INIHT CclelyeT NPHHUMATDb
He MeHee 22 cm.

4.37. Tlpu pacuere ceyeHUN KJIAAKH, PACIOJIO-
XKEHHBIX NOJ paclHpeleNHTENbHON IVIHTOH, Ha-
rpy3Ka Ha IVIHTY OT YCTAHOBJEHHOH Ha Hee 6aJ-
k1 (depMel H T. 1) 6e3 dHKcHpYIOLEH NPOKIa-
KM NIPHHHUMAETCs B BHJE COCPEAOTOUEHHOH CHJIHI,
PaBHOM ONOPHOH peaklHd ONHpaloINerocsd Ha
naury sjgeMeHra. TouKa H?HJIO)KGHHSI CHJIBl TIpH-
HHMaeTcsi Ha pacCTOsHHM Y3 [;, HO He Gosee7 cu
OT BHYTpEHHero Kpas miuTel (puc. 24,4a).

IIpn HanHuuH NpOKJIaAKH, QHKcHpPYyIOWEH mno-
JOXEeHHe ONOPHOTrO JaBJIeHHs, DPACCTOSHHE OT
TOYKH NDUJONXKEHUS COCPENOTOUEHHOH CHJIBl 10
BHYTPEHHETO Kpasi NPOKJaAKH OnpenessieTcs IO
YyKa3aHHsAM HAcTOSINEro NMyHKTa, IpHYEM B 3TOM
cayuae !y — oyuHa npokaagku (puc. 24,6).

4.38. Eciin Harpyska nepejaercss Ha KJIajKy
yepes pacnpejenuTeNbHEe YCTpOHCTBA (HampH-
Mep, 4Yepe3 Kese306eTOHHYI0 MM MeTaslJHue-
CKYIO IUIHTY), 3TM YCTPONCTBa B pacyeTHOR cxe-
Me 3aMeHSIOTCS MOSICOM KJIajAKH (HJIH cTon6OoM),
HMEIOIHM pa3Mephl B NJaHe Te JKe, 4TO M pac-
npefenuTeNbHEIE YCTPOACTBA € 3KBHBaJEHTHON
MO KEeCTKOCTH BBICOTOM, BBIUHCIEHHOR 1o ¢op-

MyJIe
3 p—
Epl,

E,— monyns ynpyrocTH MaTepuana pac-
NpeLesHTeNIBHOTO yCTpoiicTBa (A4
XKene300eTOHHBIX — pachpesesiTeb-
usix yerpoiicrs Ep=0,85E¢);

E¢— navanpHblii MORYJIb Ynpyroctu Ge-
TOHA;

Jp — MOMEHT HHepLUHMH pacnpeaeNHTeNb
HOTo YCTpoiicTBa;

E — mopynb ynpyrocTH KaAajiKH, TPHHH-
MaeMuit E=0,5 Ey;

d — paaMep pacnpefesHTEIbHOrO  YCT-
policTBa B HampaBJeHHH, NEpHeHIH-
KYJSIpPHOM HamnpaBJIeHUIO pacnpeje-
JIeHHs.

4.39. HanpsxeHnuss B KJAafKe 00N pacnpepe-
JHTEeNbHBIMH  YCTPORCTBAMH ONpefe]sloTCs IO
dopmysaaM, npuBeneHHbIM B Taba. 36.

B stux ¢dopmynax § — paguyc BIHSHHS MeCTHOH
Harpya3kH, paBHBIf
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(28)

rae

s=ﬁ=1,57ﬁ, (2y)

25
rae H — paccrosiEMe OT ypOBHS, B KOTODOM IpH-
JOXeHa MeCTHasi Harpyska, 1O pacCYHTBIBaeMo-
IO CeyeHusl.

ITpu pacyere cedyeHHs: NoOJ paclpereNHTeNb-
HEIM ycTpoACTBOM H=Hys, a B pacnoaoxes-
HBIX HHXe ceuenusx H=Hys-+H,, tne H,—
pAacCTOsiHHe OT HHXKHEH TNOBEPXHOCTH pacnpefe-
JIHTeJIBHOTO YCTPOHCTBA N0 PacCYHTHIBAEMOTrO ce-
yeHHs,

)

1

v v ETem

)
A A

Puc. 24. CxeMa Harpysox M HanpsiKeHHs TpH
pacyere ONOPHOM MJATH

a — onupanHe Ganxu Ge3 GHKCHPYIOMER NPOKAARKH;
6 — onHpasHe GaAKH ¢ NDOKIAAKOM

a) 9

2!
6,@1 l ld’
' X

Y ¥ ¥ 4

Puc. 25. PacuyetHasi cxema yana ommpaHus
GanKi Ha KJAagKy

@ — Harpy3ka H HaNpAXeHHR NPH pacyeTe KAALKH

Ha MeCTHOe CXKaTHe NOoA OnopHoRt nauTofi; 6 — Ha-

TPY3Ka H HaNp9XKEeHHS TNDH OMPeAeNeHHH IAHHRE
OIOPHOR TAHTH

4.40. Eciv K pacnpefe/HTeIbHOMY YCTPOH-
CTBY NPHJIOXEHO HECKOJbKO COCPENOTOYEHHBIX H
pacnpefie/leHHbBIX MECTHHIX Harpysok, 3MiOphl Ha-
NpSKeHHH N0 ero nojolBe MOryr OHTh onpene:
JeHH KaK CyMMa 3MI0p, COOTBETCTBYIOIIHX KaX-
IOH M3 3THX Harpy3ok. PacnpeneneHHble Harpys-
KH MOTYT 3aMEHATbCS HEeCKOJbKHMH 3KBHBAJEHT-
HBIMH TIO BEJIHYHHE COCPENOTOYEHHBIMH CHJaMH,
Ecnu ans stux Harpysox B tabn. 36 e mnpuse-
JleHBl COOTBETCTBYIOLIME pacueTHble (GOpPMYJIH,
TO HANpsXeHUs NOA paclpefeJHTEJbHBIMH YCT-



poHCTBAMH MOTYT ONpEReNATbCS METOAAMH Teo-
PHH YNIPYrOCTH.

4.41. Pasmepnl pacnpefenHTeNbHOTO YCTpOR-
C¢TBa (UJIH pa3Mepnl OCHOBAHHSI KOHCTPYKUHH,
co3falomell MeCTHYIO HarpysKky) HdOJKHBI BHIGH-
paThbcsl TaKHMH, UYTOOB BHIMOJHSJIOCH YCJIOBHE

Omax < O,SYE.- (30)

JnuHa pacnpepeiuTensHoRl  MAHTH  (ecan
OHa He OrpaHHYeHa pa3MepaMu CeueHHus KJaj-
KH) HOMKHA ObiTh OoOJblle JJHHBL ONOPHOTO
KoHlla 6anku [;, YCTaHOBJEHHOH Ha mAHTYy G6e3
¢duKcupyiomeii npokaanku. [as onpenesenus
Heo6XOMHMOil IJIMHE pacnpefesHTeNbHON MJIHTH
L, npunnMaercs,, 4To paBHOAEACTBYIOILAS] 1aB-
JIeHHsl OT KoHUa 6ajiki Ha IJINTY NMpHJIOXKEHa He-
nocpeacTBeHHO Ha Topue OGanaxn (puc. 25,6).

ITHM YYHTBIBAeTCS BO3MOXHOCTb, HAallpHMeEp,
HepaBHOMepHOH ocajaku omnop. C ydeToM MecTa
DaCnoJIoXeHHsT PaBHOJAEHCTBYIOIEH 3TOrO MaB-
JeHust no ¢GopMmyJam, npuBeleHHHIM B Taba. 36,
ompejensieTcs SMIOPa JABJEHHS OT paclpelest-
TEeJbHOH NJIHTHL Ha KJanky. [IpH 3TOM BesHUHHa
OpAHMHATHI 3MIOpPbLI AaBJeHHs ©; (pHc. 25,6) Ha
Kpalo pacnpeneanTebHO MINThI, TPHMBIKAOIIeH
K He3arpyxeHHO 4acTH KJIalKH, He JOJIKHa npe-
BBIIIATb PACYETHOI'O CONPOTHBJIEHHS KJIAJKH CxKa-
THI0O R. Ecii 10 KOHCTPYKTHBHBIM COOGDaKeHH-
M JJHHA OMODHOM TJIHTHL He MOXeT OBITb
yBeJIHYeHa, TO HeOOXOXUMO YBeJHUYHTb e€e IIH-
DHHY.

4.42. B BepxHef 30H€ KJaAKH, NPHMHIKaWOIIEH
K pacnpenenuTeJIbHON TNJHTE, PacNoJOXEHHOH
Ha Kpalo CTeHBl, BO3HHKAIOT GoJblIME TOPH30H-
TaJlbHEIE pacTaruBaiomue Hanpsxeuus. C Toy-
HOCTBIO, JOCTATOUHON AJISI NMPAKTHYECKUX pacue-
TOB, 3MIOpa PACTATHBAIOIIMX HANPAXKEHHH MO-
XeT ObITh NMpPEACTaBJeHa B BHIE TPEYroJbHHKA ¢
MaKCHMaJ/JbHOH OPIZMHATOH B YPOBHE MNPHJIONKe-
HHSL MeCTHOH Harpysku (puc. 26). Bricora pac-
TAHYTOM 30HH paBHa 1,5a (rme a— gauHa 3a-
TPYXEHHOT'0 Y4YacTKa KJIalKH).

BeanuuHa paBHOAEACTBYIOWEH pacTATHBAIO-
IHX YCHJIMi, TIPHJIOXKEHHast Ha paccrosiuun 0,5a
HH)Ke CeYEeHHs, 3arpy>KeHHOTO MEeCTHOH Harpys-
Ko#l, coctasnsier Q=0,3P (rae P — paBHopeil-
CTBYIOIIAsl MECTHOH HarpyskH).

Besnunna HanGosblueli OpAHHATH  SMIOPH
pacTATHBAIOMX HaNpsKeHHA HeapMHPOBAHHOM
KJMafKi NOJNIKHA YAOBJIETBOPATH YCJIOBHIO

Op max << O,SYR_p.n, (31N

rae v — onpenensiercs no dopmyae (26);
Ryp.w — mpeliesl NpoyHOCTH KJIalKil Ha pac-
TSXKEHHe npu  H3rHGe, paBHBIN

Rpan=kRpn k=225;

R,., — pacueTHoe COMPOTHBJEHHE paCTs-

JKeHHIO npu u3rub6e mno Ta6a. 18.

Ecan ycaosne (31) He ynomaersopsietcs, TO

TOPH30HTaJbHOE YCHJIHE NO/KHO GHITb BOCTPH-

HSITO apMaTtypoi, pacApefelJeHHOH B ULIBAX

KIajKH B MpejeiaXx PacTAHYTOM 30HH, YKa3aH-
Holt Ha puc. 26.

Puc. 26. Hanpsxenns B
KJaJiKe, BO3HHKAIOWHe NpH
MECTHOM CXKaTHH
1 == snt0pa PaCTArABAIOMIHUX

HanpsXeHnl; 2 — 3mopa CKH-
M210IIAX HanpAKEHBA

NMpumeganue. Ilpn onupanuu 6anok u ¢epM Ha
CTEHBl H CTOJOBbI, M3rHG HIH CMeuleHHe KOTOPhIX B Hanpas-
JIEHHII MPOXOJBHOA OCH OaNKl OrpaHHYeHBbl, pacyeT onop
cleqyeT NPOH3BOAHTb C YYETOM TeMIEPaTyPHO-BJIaXHOCT-
HHX Aedopmanuit 3Tux 6anok H creH. Jlasi 3TOro pacuera
MOIYT OBITH NPHMEHeHH YyKa3anusi mnpuioxenus 9. Ilpu
3TOM TODH3OHTAJbHEIE YCHJIHS JOJIKHBI GHTb BOCTIPHHSATH,
IpH HeOGXOTHMOCTH, apMaTypoii.

4.43. PacnpefenurtesbHass  IVIHTAa  JOJIKHA
ObITb paccyuTaHa Ha MECTHOe cXKaTHe, H3rub M
CKaJblBaHHE TIpH JAEHCTBHM MeCTHOH HarpyskH,
NIPUJIOXKEHHOH CBepXy, H PeaKTHBHOTO I aBJeHHs
KJIafKH CHM3y. Pacuer pacnpejenuTe/bHON INJIH-
THl POU3BOJHTCS Ha HarpysKy, YyKa3aHHYIO B
n. 4.37. TIpu 3TOM COCpPEeNOTOYEHHAs CuJ/la 3aMe-
HfIeTCSl PABHOMEpHO paclpelesieHHON MO INIO-
Majd CMATHsS, HMeloOLledl WHPHHY & omopHOro
yyactka u3ru6aeMoro sJeMeHTa M JUIMHY, DaB-
Hytlo 2V, rne V — paccrosiHMe OT BHYTPEHHEro
Kpasi TUIMTHl O OCH Harpy3ku (pHc. 24).

4.44. HepaspesHnle pacnpeiejuTelbHble yCT-
poiicTBa (HampHMep, JKele306eTOHHbIE TMOsNCA)
PacCYMTHBAIOTCH KaK GajIKu Ha ynpyroM OCHOBa-
HHH. ApMHpOBaHHe XeJe306eTOHHBIX pachpefe-
JINTEJIbHBIX YCTPOMCTB NPOH3BORAHUTCSL B COOTBET-
crBuH ¢ riaasoit CHull I1-B.1-62*,

4.45. B cayuae oueHb CJIOXKHBIX y3J0B ONHpa-
Hua (HanmpuMep, NpPH ONHPaHHH Ha CTEHY HJIH
cron6 mporoHoB, 6aJOK 1 NMJAHT B HECKOJbKHX
HanpasJeHHsAX, B OAHOM HJH GJH3KHM YPOBHSIX),
pacyetT KOTODHIX MOXeT OBITb BBIMOJHEH JIIIb
OPHEHTHPOBOYHO, JO/KHEI NPHMEHSITHCS KOHCT-
PYKTHBHBIE MEDONPHATHS, MOBbILIAIOIIHE HALEX-
HOCTb ONODHOro y3na (HanpuMep, mo YKa3aHH-
aM 1. 4.34), nan y3ea JoJKeH OBITH 3aMOHO-
JINYEH.

Onupanne KHPNHYHOrO cTonba Bhilenexa-
LIEFO 3TaXa Ha He3aMOHOJHYEHHBIH CJOXKHBIY
y3en ClefyeT NpPOH3BOAMTb NpPH GOJBLIHX Ha-
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rpy3Kax uYepes KeJle306€TOHHYIO TPOKJIALHYIO
IJIUTY, OTBeYaoLLyio Tpe6oBanusm n. 4.36.

4.46(6.28). Ilpn onmupasun ¢epm, 6ajoK no-
KPHITHA, NOAKPaHOBBIX 6aJIOK M T. II. Ha THJIACT-
pHl clleayeT MpeiycMaTpHBaTh CBA3b pacnpene-
JHTENILHBIX TUINT Ha ONOPHOM YJYacTKe KJANKH
¢ OcHOBHOM cTeHo#it (puc. 27). BhimojHenne
KJadKH, pacloNIOMEeHHON Hal IVIHTaMH, clenyer
npeAycMaTpHBaTh HeNOCPENCTBEHHO MOCJe ycTa-
HOBKM 1iHT. [lpenycMaTpHBaTh YCTAHOBKY IJIHT
B 60OpO31bI, OCTaBJsieMble NPH KJIaKe CTeH, He
HONYCKaeTCs.

4.47. Quxcupyomas npoKJagKa JAOMKHA
OLITb 3aKpelljieHa Ha IOBEPXHOCTH IUIHTHI NpH
NOMOILH aHKepOB, BBINYIIEHHRIX H3 IVIHTHL BHY-
TPeHHHA Kpall NPOKJIaiKH AOMKEH OTCTOSTb O1
Kpast OMOPHOH MJIHTH He MeHee ueM Ha 100 mau.

4.48(6.26). ITox omOpHBLIMH yyacTKaMH 3Je-
MEHTOB, MNepefalolUX MeECTHble Harpy3kd Ha
KJaAKy, CJIeAyeT NpefycMaTpUBaTh CJIOH PacTBO-
pa ToJIMMHON He GoJsee 15 mm; yCTaHOBKAa 3THX
3JIEMEHTOB HJIH JXe pacnpelesaHTeNbHbIX IIHT Ha
KJaJKy «HaCyXo» 3aMpeliaeTcs.

Kianka cTen nmox omopaMu Ha BLICOTY He Me-
Hee 10 pANOB NO/MKHA HMEThb LENHYIO NEepeBs3KY
BO BCEX pfiflax KaK B IPOAOJbHOM, TaK H B I10-
NepeYHOM HaNpasieHHH, a KJlajKka CcToAGoB HIH
MUJIACTP — UENHYI0O HJAH 4YeThIpeXPARHYIO (cHC-
temst JI, . Onninnka).

Hszeub

4.49.(4.8). Pacuer mu3arubGaeMHX HeapMHpoO-
BAHHBIX 3JJIEMEHTOB CJenyer TMPOH3IBOAUTbL IO

dopmyie

M < RpaW, (32) (13)

rne M — pacueTHblt HM3THGAIOIIHI MOMEHT;
W — MOMEHT CONpPOTHBJICHUSA CEUYeHnda
KJTafXd Tpu ynpyroii ee pabore;

Rp.w — DacueTHOe CONPOTHBJICHHE KJaJKH
pacTsKeHHI0 npu H3rHGe mo nepe-
BsI3aHHOMY ceyeHHuio (cM. Ta6a. 18—
19).

IMMpumeuanue. IlpoekTHpOBaHHE 3J€MEHTOB Ka-
MeHHHX KOHCTPYKNHii, PabOTaloOmuX HAa H3rHG mO Hemepe-
BA32HHOMY CCUYCHHUIO, HE NOMYCKAEeTCH,

4.50(4.9). Pacuer wu3ruGaeMblX 3JIEMEHTOB
Ha nonepeyHylo CHJIY CcJeAdyeT NDPOH3BOAHTH MO
dopmyite

Q << Rreabz, (33) (14)

Q — pacyetnas nonepeyHasi cuiaa;

R;, — pacueTHoe CONPOTHBJEHHE KJaJIKH
IMI3aBHBIM  PACTATHBAIOLIEM Hanps-
Kenusm npu harube (cM. Tab. 18—
19);

rae
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PHc. 27. CxeMa yCTaHOBKK ¥ apMHPOBaHHs
Kene306eToHHOR ONMOPHOA MAXTH

b — wHpHHa ceyeHHd,; .

z — IIeyo BHYTPeHHeH mapbl CHJ; AJSA
TIPSAIMOYTO/IBHOTO CeueHHs

2

3 h.

2 =

Cpes

4.51(4.10). Pacuer HeapMHPOBAaHHOH KNaAKH
Ha cpe3 NPOU3BOAMTCS MO Popmysne

Q < (Rep + 08 nfag) F, (34) (15

rae Rcp, — pacueTHOe  CONPOTHBJIEHHE
(cM. Taba. 18—20);

[ — KoaQpuuuenT TpeHus no WBy KJAafd-
KH, TIPHHHUMAaeMHi A/ KJaJKd K3
KMpIHYa M KaMHed  IPaBHJIbHON
¢opmur pasubiv 0,7;

0, — CpellHee HampsKeHHe CXKATHA 1pH
HaHMeHblIel pacyeTHOH NPOXOJDL-
HOfl Harpy3ke, OlpelensieMOH C Ko-
s¢pdunuentom neperpysku 0,9;

n — Ko} duiuueHT, npHHHMaeMbn# pas-
HeIM 1,0 AN KJIaAKH H3 CIVIOWHOrO
KHpNIHYa M KaMHeft ¥ paBHuM 0,5
IJsl KTafKH U3 NYCTOTeNOF0 KHPIH-
9a M KaMHel ¢ BepTHKaJbHbHIMH Ny-
CTOTaMH;

F — pacuerHas miomanp ceyeHHs.

cpesy

YcToliuusocTs noaoxeHusn

4.52. TIpn pacuere CTeH B mpoliecce HX BO3-

BelleHHs, a TaKXKe COOpYXeHHH, He HMelolHX
BepXHell TOPH3OHTaJIbHOM omopb (HanpuMep,
NPOMBIIIJIEHHBIX  ABIMOBLIX TPY6, NOAMOPHLIX

CTeH M T. I.), KpOMEe pacyeTa Ha MNPOYHOCTb N
TPEIHHOCTOAKOCT HeoGXolMMa NpoBepKa Ha
YCTOMYHBOCTb MOJNOXEHNST CTEHBl HJIH COOpYXKe-



HufA. 3TO OTHOCUTCS K CeYeHHSM, B KOTODHIX He
MOryT OHITb BOCINPHHATH PacTACHBAIONIHE YCH-
JiMsl, KaK, HapHMep, B YPOBHe onupaHus QyHna-
MEHTa Ha IPYHT, CTeHH — Ha THAPOH3OJALHOH-
HHI# CJIOH H T. I

Pacuer uMeer 1e/bl0 NpelynpeAHTb ONPOKH-
JblBaHHe KOHCTPYKLUHH TPH OYeHb MaJiod Npo-
JIONbHOA W 3HAYHTE/NbHOH MNONMEpeYHoH cuJe.
B 3ToM cayyae onpoKHABIBaHHE MOXET NPOH3JM-
TH npH OOMATHH HJH HEe3HaYHTEeJbHOM BHIKpa-
LIHBAHAH ONHON JIHIWb KPOMKH CeYeHHS.

YcTORYHBOCTL MOJIOXKEHHS CTeHBl obecmeyn-
BaeTcs, ecJH PaBHONEHCTBYIOHIAs TOPH30HTaJb-
HBIX M BePTHKaJbHBIX CHJ HAaXOJHTCA B MNpene-
Jax cedeHHs Ha AOCTATOYHOM DPaCCTOSIHHH OT €ro
CXAaToro Kpasi, T. €. NpH OrPaHHYEHHUH BEJIHYHHE!
3KcueHTpucHTeTa. Pacuer npoussoauTcss mo

dopmyie

€y = < my, (35)

N

rae M — MoMeHT OT pacyeTHO#i nomepeyHol Ha-
TPY3KH H BHEUEHTPEHHOTO mNpHJOXKe-
HHSL HOPMaJIbHOH CHJIBI;

N — nopmanbHas cula oT pacyeTHOro cob-
CTBEHHOTO Beca 3JeMeHTa, BhIYHCJEH-
HOTO ¢ yueToM Kosb¢HuuHeHTa nepe-
rpy3ku 0,9;

m;— ko3pHUHEeHT, TNPHHHMAEMHA  AJA
CTeH B CTaJIMH HX BO3BEJEHHS H CBO-
60IHO CTOSIIIHX CTE€H pPaBHBIM m;==
=0,9, a a1 coopyXeHHil — O cre-
UHAJNBHBIM YKa3aHUAM;

Y — paccTosiHie OT LEHTPA TSKEeCTH 3Je-
MEHTa J0 Kpasi CeYeHHS B CTOPOHY
3KCUEHTPHCUTETA.

Hpumep 4. Pacuer Ha MeCTHOe CIKATHe KJIANKH MOJ
ONMOPHEIM YYaCTKOM O6ank# NOKpHTHA. Paccuntath u 3a-
KOHCTPYHPOBATb ONOPH JJISI ABYCKATHHIX GaJOK NMOKPHITHS
Haj ORHO3TaXHWM IPOMBIUJEHHHM 3XaHAEM IIPOJIETOM
15 s. Bankn onHpaloTCs Ha HapyMHHE CTEHH C NHJAACTPa-
MH, war—6 #. Crenn ToawmuHOR 38 €M BO3BONSATCS M3
KHpNHYa MapkH 75 Ha pactBope Mapku 50, ceyeHne NUJISICTP
39X51 cm (pHc. 28). YuHTHIBas, YTO MOHTAaX HNOKPHTHA
MOXeT OMTb Npou3seneH uepe3 7—I0 cyTOk nocse BO3Be-
IeHHA KJIajKH, NPHHHMaeM IPOYHOCTb PAacTBOpa ¢ K03p¢H-
unedroM 0,5 (tabn. 6), T. e. mapky 25. BeprHkaibHasn
pacueTHas Harpyska Ha onopy cocrasiasier 25 r. Baakn onn-
paloTcR Ha KJAAAKY Yepe3 Keae306eTOHHbE paclpejesu-
TeJAbHHE IJIHTH, PacloJIOXKEHHble N0 BCEMY CEUEHHIO IH-
JACTP M Ha YaCTH CeueHHs] HapYXKHOM CTEHH.

IIpuuuMaeM npenBapHTeJbHHE pasMepn ONOPHON IUIH-
TH: WHPHHY, PaBHYIO WIADHHE NHJSCTPH, AJHUHY 64 cM H
BHCOTY 22 (M. ApMHpOBaHHMe IUIMTH NPOM3BOAKM B COOT-
BeTCTBHH ¢ TpeGoBaHusiMH 1. 4.36.

Banka Ha onopHYIO NJIATY ONHpaeTcs yepe3 (GHKCHPYIO-
MYio MPOKJAaAKY, pasMepH KOTOPOX ONpeReJsIoTcs H3 yc-
JIOBHSl MECTHOrO CMATHA GETOHA IJHTH.

HauGonee GnaronpHaTHOe pachpeiesieHue HanpsKeHHA
nox omopHoff mAHTON GydeT NpH pasMemeHHun GHKCHPYIO-
me#l MPOKA2AKY MO HEHTPANLHLIM OCAM ONOPHOR MJHTHL.
B 3tOoM caysae ko3d¢HUHEHT HEpaBHOMEPHOCTH pacmpere-

JIeHHSl HampsKEHHH NoJ4 ONopHOM nauTod OyHmeT ompexe-
A9TbCA B OCHOBHOM JKECTKOCTbIO 3TOM IUIHTHI.

Hanpsaxenusa BROJb OCH ONOPHOI IJHTH, NMepHeHIHUKY-
JApHOA OCH CTeHH, ompeaeiseM no ¢opmyiaam Taba. 36,
n. 2 (puc. 28, a):

a=32 cm; d=51 cx;

1
|
| Ggoapn” | 07, o
lx- 640 8952/ 9
R . § 0:255 ,0=255
L I rasotut
o Gprgdap’
/ j; 20, 280 6“,:3,5,3/”2
/ - 2 610
17 T
]30,/ /,6 640
447
280 0

Puc. 28 a— Cxema yana onupanHs GafKH Ha CTeHy C MH-
JACTPOM M pacupeiesieHHe HanpsKEHHA B KJafke NOA
ONOPHOA NAHMTON B HAanpaBJieHHH OCH GajKH
6 — CxeMma yana onvupaHusi 6aJKy Ha CTEHY € MHAACTPOR
H pacnpefiejieHHe HamnpsiXKeHHA B KJajKe IION OMNOPHOIl
NANTOA B NONEPEYHOM HanpaBieHHH

Ep = 0,85. E¢=0,85-265 000 = 225000 «I'/cM?;

E =05E; = 0,5aR = 0,5-1000-22 = 11 000 «I/cu;

3 3 —
EpJ 225 000
H=H,K,,=2“/£=2 .__é_ﬂ:
Ed 11 .000-51

=52 cu;
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N a? 25 000
= 1ot )2
% =0 (l+ 4 h2) 2.32.51
=8,9 kI'/cM%;

322
1-40,4122) —
( 0,41 522)

N 25 000

a2
== (1m0 Z )= =22 (1=
% 2ad(l Al hz) 2.32.51 (l

2

32
—0,41 5—22) =6,5 xl/cu? .

OnpesensieM [;, YUHTHIBafi, YTO OGbEM 3MIOPH JABJCHHA
paBeH N:

N 25000
M= G aFou  8,9.51.64

HanpsixeHust BIOAb OCH ONOPHOR IUIMTHI, MapaJJelb-
HOM OCH CTeHbl, onpeneasieM mo taba. 36 n. 8 (puc. 28, 6):

=0,86.

b=20 cm; d=64 cm; a=255 cu. [lo dopmyne (28)
HaxonuM: Hoxs =45 cu;

2a 2.25,5
= = = 3 M
B=—""HTp " 3.1aa5+20 %%
gb . 1250.20
_— = —————(140,322)=8,5 «xI'/cu?;
%0 =5.q (HB)= 555541 T0:52)=8.5 xl'/cu
gb , 1950.20
=L gy = —E(1-0,322)—6,9 kI /cx?
1= 05a 0 B =505 57,4 (10:320=6.9 I /cx

0,=69 kI'[cm2<<R=11 «I'[cM? (cooTBeTcTBYeT TPe6O-
BaHMAM N 4.41);

N 25000
OmaxFeux  8,5:51-64
B o= wue = 0,86:0,9 = 0,77.

PacueTHyI0 Hecymyio CNOCOGHOCTb ONOPHI ONpefefsieM
B COOTBETCTBHHU ¢ ¢HopMyJoft (24)

v=15~05p=15~—05.0,77 = 1,12;

uv=0,77-1,12=0,86;

v==1 (cM. n. 4.31 «x» u Tabxa. 35);

Rex=yR=1:11=11 ke[cn?

Feom=051-64=3260 cu?

New=pvRcuFcnu=0,86-11.3260=230 800 xe>N=
=25 000 xe.

KupnuuHylo KJaAKy NOA ONMOPHOM MJIHTOH apMHpYyeM B
COOTBETCTBHH ¢ TpeboBanusMu nn. 4.35 y 4.42, Beayuuna
PaBHOXEACTBYIOWIE/l DPaCTATHBAIOWHX YCHJHM

Q=0,3N=0,3-25 000=7500 xa.

Jns BOCTIpHATHS 3THX YCHJAHI YKJaAbiBaeM B COOTBET-
CTBHH C 3MIOPOIl HanpsixeHHil (pHC. 26) ceTKH H3 NPOBOJOKH
nuamMeTpoM 5 mam ¢ suelikonn 7070 mm B 1, 2, 4, 8 n 12
IWIBaX KJaJAKH, CYHTAA OT HH3A ONOPHOIl TUIHTHL

IIpn onHpaHHH KOHCTPYKUHMH NOKDHITHS Ha CBEXYIO
KJaAKy HJIK KJIaJAKy B CTalHH OTTaHBaHHs HEOOXOAUMO
NPOU3BOIKUTbL NPOBEPKY PaAcueTOM HeCylleidl CNocoGHOCTH
OMOPH B STHX YCJAOBHAX. ITOBhIIEHHE NMPOYHOCTH 3MMHEN
KMaJKd MOMKeT ObITb TOJy4eHO NPHMEHEHHEM NPOTHBOMO-
PO3HBIX XMMHUECKHX R00aBOK.

IIpumep 5. Pacuer Ha MeCTHOe CiKaTHe KJajKH NOX
ONOPHBIMH YYaCTKaMH KeJse306eTOHHEIX NpPoroHos. PaccyH-
TaTb H 3aKOHCTPYHPOBATb ONOPbI AN IKeJEe306eTOHHBIX
IIPOTOHOB MEXAY3TaXKHOTO NMEePEKPLITHS HAa KHPNHYHLIE CTe-
Hbl, BO3Be/leHHbIE CrocOGOM 3aMOpaXKHBAHHS, B CTalHH OT-
TaHBaHHA, ANA JABYX BAapHAHTOB pacyeTHOH HarpysKH:
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Ug = 0,9;

a) 22 r u 6) 4,5 1. Tonmuuna crenn 51 cu. Tnybuna 3a-
JeJKH TPOrOHOB B cTeHy [1=25 cM, wmHpHHa mnporona
16 cx. Knanka Bo3BeseHa M3 KHpNHYa MapKu 75 Ha pac-
TBOpe Mapku 50.

B cootBercTBHM ¢ Ta6a. 10 pacueTHoe CONMpOTHBAEHHE
KJaJKH Ha pacTBope MapkH 2 (B CTaMH OTTaHBaHHsA) CO-
craBut 6 xI'/cm?.

Pacuetnylo Hecymyio cnocoGHOCTb KJafKH NpH MecT-
HOM CXAaTHH INOJ KOHLOM IIpOrOHa ONpefenasi€eM B COOTBET-
cTBHH ¢ popmynon (24)

pv = 0,75;
Fen = 16-20 = 320 cu?;

F = (51-2 + 16)20 = 2360 cx?;

3 p—_

F ‘3/23%
F—CM—= 55‘6— = 1,95 >V =
= 1,2 (cM. npaMeuarne K Taba. 35).
Ipunumaem y=1,2;
Rex = YR = 1,2-6 = 7,2 «['[cu?;
Nex = pVRcuFex = 0,75:7,2-320 = 1730 «I" = 1,73 7.

a) Harpyska N=22 1 Goabue Nex=1,73 T, caeno-
BaTeJbHO, KJIAAKy HeOOXOIHMO apMHPOBATh B COOTBETCTBHH
¢ n. 4356 uan yCTaHOBHTbL ONMOPHYIO IJMTY. YuHTHIBaf,
uTo Harpyaka N HEMHOro mNpeBLIIAET HECYUIYK crnocob-
HOCTb KJ4aJKH TPH MECTHOM CXKaTHH, KJaAKy AOCTaTOYHO
apMHpOBaTb CeTKaMH M3 apMaTypel AHaMeTpoM 4 MM C
syerikamu 100X 100 mx. Iupura ceTox npunuMaercs 53 cu,
nanHa 80 cx. B Tpex BepXHHX WIBAax KJaZK# NOX KOHIOM
6anKH CETKH pacnoJaraiotTcsi B Ka)AOM LIBe, H aajiee, HA
Bbicote 0,9-—1 # oT Gajku — yepe3d 3 psja KJIadKH.

ITpoueRT apMHpOBaHHS BepXHell 30HH COCTABHT

2fa _2.0,126-100
P=rs 100 = 7,5.10
PacueTnoe COTPOTHB.IEHHE apMHPOBAHHON KJAaAKH €
yueToM koddpouunenta m,=05 (tabn. 73).

Y=

=0,34% .

2mRy R g

R.x =R+
. 100 Rso

2~0,34-0,5-2000_6_
100 13
Rax = 9,1 klfcm?2 > Ren = 7,2 kT [cu.

B coorserctsuu ¢ n. 4.29 npunuMaeM B ¢opmyse (24)
R,M=Ra.x

Noyw = WVRa xFew = 0,75-9,1.320 = 2180 k2 ~ 22 1.

YxasanHas apMaTypa COOTBETCTBYET Takmxe M TpeGo-
BaHHAM 1. 4.42.

6) Harpy3ska 4,5 7 3HauutensHo Goabme New=1,73 T,
CIe0BaTebHO HEOGXOAHMO 6GanlKy YCTaHaBJHBATb Ha pac-
Npe/leIHTeNbHOe YCTPORCTBO, HanpHMep Ha XeJe306eTOH-
HYIO ONOPHYIO TUIHTY.

[NpunrMaem, npeIBapHTeNbHO, OMOPHYIO NJAHTY ¢ pas-
MepaMy B naane 3838 cm, Bnicotoft 14 cm u apMupoBsa-
HHEM JABYMS CeTKaMH H3 apMaTyphl AHaMeTpoM 6 mm C
sauedkamu 8080 um (cM. m. 4.36).

PacueTnylo HecyIylo CnocOGHOCTb KJalKH NPH MeCT-
HOM CXKaTHH ONpeJensieM B COOTBETCTBHH ¢ ¢popMynon (24):

uv=0,75;

Fen=20-38=760 c»? (npuuuMaeM pacueTHyi0 AJH-
Hy omopHoit MIHTH 20 CM, Tak KaK He BBINOJHAIOTCS Tpe-
6oBanus 1. 5 Tabn. 36 u m. 4.32).
F = (2-51 4 38)20 = 2800 cx?

-+ =9,1 «'/cu? < 1,8R;



V= VFcM ‘/760 =155> =,

=1,2 (cM. npuMedanHe K Tabna, 35).
[Mpunumaem y=1,2;
Rew =yYR =126 = 72 &l[cn?,
New = pVReuFen = 0,75-7,2-760 = 4100 I = 4,1 1<
< N=45r.

B coorserctur ¢ n. 4356 kmagky NOA OHNOPHOIl
nAHTOM clenyeT apMHpPOBaTb KOHCTDYKTHBHO HJIH MO pac-
yeTy Ha BHICOTY He Menee 1,2 .

IIpHHHMaeM apMHPOBaHHE KJIaQKH CETKaMHM M3 apMary-
pH AuaMeTpoM 4 mMa c sueiikoft 5050 mm uepes 2 pana
ggamm Pasmeprl ceTkn B mnaHe: puanHa 100 cu, wupuna

cM.

p=034%; Rax = 9,1 «'Jem2 > Rex = 7.2 &[[em?;
NCM = “le.RFCM == 0,75'9,1 '760 = 5200 K[‘ >
> N = 4500 «I.

Bpemenroe noBmllLenHe Hecyulefi CNOCOGHOCTH OMNOPHI
B NepHON OTTaUBAaHUA KJI4JAKH BO3MOXKHO TAaKXKe NyTeM
YCTAHOBKH [E€peBAHHBLIX CTOEK IIOJ KOHUH IPOTOHOB (Ha
Bcex 3taxax), O6 stoM HoakKHa ObITb COOTBETCTBYIOUIAA
3anHCh B npoexTe. DBoJsee npaBHAbHO NPHMEHSATb NPOTHBO-
MOpPO3Hble XHMHYECKHE KOBGABKH.

ITpoeepsieM, noctaTtouna Ju rayGHHA 3afieNKu (AJI4HA)
OrnopHO# MJIHTH. B coorBeTcTBHH ¢ 1. 4.4] npoM3BOAMM pac-
YyeT HanpsKeHuid INOX OMOPHOM MAHTON NpPH AEHCTBHH CO-
CpedOTOYeHHON HArPy3KH, IIPHJIOXEHHOA Ha KOHLIeE (Topue)
6anku (puc. 25, 6).

[To ¢popmyne (28) onmpeaensieM BEICOTY NORCA KJALKH,
SKBHBAJ/IEHTHYIO NO XECTKOCTH JKeJNe306eTOHHOH IVIHTE

Ep, =085 Es = 0,85-265000 = 225000 «I'/cm?

- bh®  38.149
o —— e —— s
E=05 Ey= 05aﬁ= 0,5-350-12 = 2100 &[/ch?,
=b = 38 CM;
EpJ 225 0008680 225 0008680
Howo =2 PP _ ~ 57
o« ‘/ T0100-38 oH

[To ¢popmynam (ta6n. 36 n. 3) onpeneasem pacrpene-
JeHHe HamnpsKeHHA B KJajke IOA ONOPHOH IIHTOH IpH
HeHCTBHH COCPEJOTOYEHHOI Harpyskd Ha Topue Gajkd
(puc. 25, 6)

ay=1,=25 cm; dy=L,—a,=38—25=13 cx;

ap = 1,125 a; = 1,125-13 = 14,6 ca;

h =57 cm;
d=b=38 cm;
N 4500
140, =1
%0=9q od( T0.41 2) 2-14,6-38( +
_(14,6)2y 2.
+o41— = )-4,16 wl[en;
o — 2Na, Oofa,+a;)  2-4500-25
17 0y + ap)ayd %a, T (13+25)-13.38
4,16(13425) .
S Ta— =5,9 &l [cem? .

B cootBercTBHH ¢ n. 4.4] BeAMYHHA OPAHHATH SIOPLI
HafpsKEHHA ©) He JOJIXKHA INpeBHUIaTh PacyeTHOrO CO-
NpPOTHBJEHHS! KJAadKH cxkatuio R. B paccMaTpHBaeMoM npH-
Mepe 0;=5,9 IJ"/CJu2 Meubuie R=6 kI"/cM?, cneqoBaTenbHO
IAJHHA OTMOPHOH TJHTHI JOCTAaTOYHA.

AHaNornyHbiH pacueT JOJIKEH OBITb BBINOJHEH AAfA
onpejeseHHs Hecyleil cnocOGHOCTH y3asna onupaHus OajakH
Ha CBEXYI0O KJIaAKYy NpH BOSBEJECHHH 3[JaHUS C YYETOM
COOTBETCTBYIOIHX HArpy30K H TNpPOYHOCTH pacTROpa.

5. PACYET U NPOEKTHPOBAHHE
APMHPOBAHHDIX, KOMINIJIEKCHBIX
H YCHJIEHHBIX ObOHMAMH
KAMEHHBIX KOHCTPYKUHHA

O6wue yrkasanus

5.1. B cTponTesbCcTBE MPUMEHSIIOTCS CJAEAYIO-
iilie BHAbl apMHPOBAHHS H YCHJIEHHS KaMEHHBIX
KOHCTPYKIHH:

a) momnepeyHoe
apMaTypHbIX CeTOK B TOPH30HTaJIbHBIX
KJIadKHu);

6) mpoJOJIbHOE ¢ PacmnoJIoKeHHEM apMaTyphb
BHYTpPH KJaJKH HJH B 60po3fax, OCTABJISEMBIX
B KJalKe;

B) apmHpoBaHHe (yCH/IEeHHe) TNOCPEACTBOM
BKJIIOUEHHS B KJIaJKy Xesle3obeToHa (KOMIJIEKc-
Hble KOHCTPYKLIHIH);

r) yCHJEHIle IIOCPEACTBOM BKJIOYEHHSI 3Jie-
MEHTa B XKeJe300eTOHHYI0 H/IH MeTaJJIHYECKYIO
H3 yroJaxkoB 0060iMY.

ApMupoBaHHe KaMeHHBIX KOHCTPYKLHH 3Ha-
YUTEJbHO TOBBIIIAET WX HECYNIYi0 CIOCOGHOCTD,
MOHOJIUTHOCTb U ofecneyHBaeT COBMECTHYIO pa-
60Ty OTAENbHBIX 4YacTell 3JaHMi; OHO fBJseTCS
TaKXe OCHOBHBIM CIIOCOOOM YBeJHYEHHSI CEeHCMO-
CTOMKOCTH KaMeHHBIX KOHCTPYKUMH M 3JaHHs
B LieJIOM.

5.2. Jlns apMOKaMeHHBIX 3JIEMEHTOB TNpHMe-
HSIETCSl KHPMHY BCeX BHJOB: KepaMHUYeCKue lle-
JeBHIHbIE KaMHH, IIPUPOJHbIE MU HCKYCCTBEHHbIE
KaMHH, ynoBierBopsiiontne tpeGoBanuam I['OCT
Ha COOTBCTCTBYIOUHE MaTepHaJbIl.

Mapka Kupnuya, npumeHsieMas Ui apMo-
KaMeHHBIX KOHCTPYKUIHMH, KaK NpaBHJO, AOJXIIa
6bITb He MeHee 75 n KaMHsI — He MeHee 35.

5.3. PacueTHbie  CONPOTHBJAEHHS  CXKATHIO
KJaJKH, NplIIMeHsieMOfl IJIsi apMHPOBAHHBIX KOH-
CTPYKIHH, NpHHHMaKOTCT mo Taba. 10 u 13 Ha-
crosimiero PykoBoncTBa.

5.4. PacueTHble CONPOTHBJIEHHS CXKaTHIO GOe-
TOHa, TPHMEHSIEMOro JJsi KOMIJEKCHbIX KOHCT-
PYKIUHHA M KOHCTPYKUHH, YCHJIEHHBIX XeJe300e-
TOHHBIMH 000OHMaMH, TNPHHHMAKIOTCA MO IJaBe
CHuIT 11-B.1-62*,

5.5(2.6). lna apMupoBaHusi KaMeHHBIX KOH-
CTPYKHHH clleflyeT IPUMEHATh:

(ceTuaToe ¢ pacnojioXeHHeM
IIBaX
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a) crajb ropsi9eKaTaHylo KpyIylo IM1aldKylo
Kaacca A-1 u nepropuueckoro npoduas Kiaacca
A-II (I'OCT 5781—61*);

6) npoBOsIOKY OOGBIKHOBEHHYIO apMaTypHYIO
XOJORHOTAHYTYIO TrJaAkyl kaacca B-1 (I'OCT
6727—53*).

Ins sakaanubpix  jetanefl, COeXHHHTENbHBIX
HaK/Jaflok H M KOHCTPYKUHH, YCHJEHHBIX
cTajJbHRIMH o6oiiMaMH, ClefyeT MPHMEHATb MNO-
JIOCOBYIO, JIHCTOBYIO H (acOHHYIO cTalb, YIOB-
JeTBOPAIONIYI0  TpeGOBAHUAM, YCTAHOBJCHHLIM
I mOKOGHBIX 3JeMeHTOB CTaJbHBIX H 2Kefe30-
GETOHHBIX  KOHCTPYKIHI  COOTBETCTBYIOLIHMH
HOPMAaTHBHBIMH JOKYMEHTaMH.

Ilpu coorBercTByiomeM 0GOCHOBAHHH JIOMY-
CKaeTcsi TaKXe apMHPOBaHHe CTepPXKHAMH H3
APYTHX BHIOB CTaJ/IH, NMPHMEHsSEeMBIX MJIs JKese-
306€TOHHBIX KOHCTPYKUHIL.

5.6(3.8). PacueTHHEe CONMPOTHBJIEHHS apMary-
PH, aHKepOB M CBsi3ell cJeayeT NpHHHMAaTh NoO
tabua. 22 (13).

ITpu pacuere 3suMHell KJaAKH, BHIIOJHEHHON
METOJIOM 3aMOpaXXHBaHHs, pacyeTHHe CONPOTHB-
JIEHHSE apMaTyphl H CBsI3efi cjaefyeT NPHHHMAThb
¢ JONOJHHTENbHBIMU K03bdHLUeHTaMu ma, NPH-
BeleHHBIMHU B Ta6J1. 73(29).

5.7(6.39). lles x1aaKy apMOKAMEHHBIX KOH-
CTPYKIMI JOJIKHEL HMETh TOJIHHY, NpeBHIla-
IOWYI0 gUaMeTp apMaTyphl He MeHee ueM Ha
4 mm. DTO yKa3aHHe OTHOCHTCS K TOPH3OHTaJb-
HbIM M BePTHKaJbHBIM IIBaM KJIafKH, B KOTOPBIX
pasMemiaeTcs norepeuHas (ceTyartast) WJIM Tpo-
JOJbHASt apMatypa.

5.8(6.40). Mapka pacrBopa MJist aPMOKaMeH-
HBIX M KOMIUIEKCHBIX KOHCTPYKIHH NpHHHMaeT-
csi He HuxKe 50. 3alMTHBIA CJIOH IEMEHTHOro
pacTBopa X1 apMOKaMEHHBIX KOHCTpyKmuii ¢
apMaTypoil, pacrno/soXeHHOH CHAapyXH KJIaLKH
IOJXHE MMETb TOJIMHY (OT BHeWiHefi TIpaHH
paboueli apmarypbl) He MeHee YKa3aHHOR B
taba. 37(27).

5.9(6.42). IlpoueHT apMHpOBAHHS CTEHBI IO-
PH30HTaJNbHOH M BePTHKaJbHOH NMPONOJbHOH ap-
MaTypofl, YYHTbiBaeMbif B pacyere, JOJKeH
6LiTh He HIXKe 0,05 njs KaXAOro HanpaBJeHHA.
Ilpu apMupoOBaHHH CTeH Kene306eTOHHbIMH T10-
ficaMH WM CTOHKaMH NPOHEHT apMHPOBaHUs
clelyeT OTHOCHTh K IUIOMIAZH CEYeHHs] CTeHH,
NpUXOAsileNAcs Ha OAMH JKeJe300eTOHHEIR 3Je-
MEHT.

Paccrosnne mexny BepTHKaJbHBIMH H FOPH-
30HTAJbHBIMH CTEPIKHSMH HJH MeXIy apMHpPYIO-
IIMMA TOSCAMH H CTOAKaMH He JIOJXKHO INpeBH-
wats 8k, rae i — Tonmmua cresn. [lpu apwmu-
pPOBaHHM IIOSiCAaMH WJH CTOHKaMH DacCCTOSHHSA
MeXAy HHMH MOryT GbITh YBeJHHEHbI IIPH YycJIo-
BHN TIPOBEPKH PacueTOM IPOYHOCTH NaHeJH CTe-

46

Ta6auna 37 (27)

ToAlHHKA 3aIUTHOTO CROA ILEMEHTHOrQ PAacTBOPA
AAS APMOKAMEHHBIX KOHCTPYKIHA

3alHTHRIA CNOR B MM DA KOHCTPYKUHA,

PacnonoXeHHuX
Bua apMHPOBAHHHIX :gx;za“xm;:;&n
KOHCTPYKIHR B8 MOMe| HAX
pyKH c HODM“;)e(:noﬂ Ha OTKPH- | IlleHHAX, a
BAANKHOCTHIO m;;;xe TaKxe l‘pe-
3epByapax.
BO3AYXa yananen:
Tax H T. 0.
Banku u cTON6H . 20 25 30
CTEHBL . . 4 . . 10 15 20

Hbl HAa YYacTKaX MeX1y TOfICAaMH M CTOHKaMH

5.10(6.43). ApMHpOBaHHe CTEH NOJMXKHO Ipe-
NyCMaTpPHBAThCA ¢ COGJIONIEHHEM  CJIeLYIOLIH?
npaBui:

a) ropH3oHTaJbHasi apMarypa CTeH,
NpaBHJIO, pacnoJjiaraercsi B LIBax KJIaIKH;

6) npH OJHO3HAYHOI HArpyske ycTaHaB/HBa-
ercsi ONNHOYHasl NMpoXoJbHAasi apMarypa ¢ pac-
TAHYTOA CTOPOHBI CTEHBI, a NPH 3HaKOMepeMeH-
HON Harpyske — JBoiiHas (IBYCTODOHHSiSi apMa-
TYypa);

B) CTeHH TOJIMHOK 6onee 12 ca npu He-
60JbMIMX MOMEHTaX pa3HHIX 3HAKOB paspeliaer-
csl apMHPOBaTb OANHOYHOM apMaTypoH, pacno-
JIOXKEHHOH B cepearHe TOJNIIHBL CTEHBI;

r) BepTHKa/JbHasi apMaTypa, KOHCTPYKTHB-
Has 1M paGoTalollasi Ha PacTaKeHHe, pacnosao-
MeHHas CHapyXH CTeHbl, CBS3bIBaeTcd XOMYyTa-
MH He pexe ueM uepes 80 qMaMeTpOB;

/) TOHKHe CTeHBl H3 KHpDIHYa Ha pe6po Mo-
ryT ObITh apMHPOBAHBI BEPTHKAJbHBIMH H TOPH-
30HTAJbHLIMH CTEPXHSMH B LIBaX KJIajKH ¢
pasmMepoM siyefikM apmaTypHo# ceTkn 52)X52
nan 52X65 cu;

€) KOHILI TOPDH3OHTAJbHBIX M BEPTHKAJbHBIX
crepxmeﬁ pekoMenayercs 3aleJblBaTh B yCTOP’I-
YUBBIE MPHJEraloUIHe KOHCTPYKUMH (KamuTa.b-
Hble CTeHBl, KOJIOHHBI, 06BsA30YHbIe 6a/IKH 1 T.11.)
W 3aaHKepUBaTh.

Kah

SaemenTbL ¢ ceT4aTolM NonepeUHbLM
apMuposaruem
(cToabbt, npocTenku,
OTO€AbHbIE YHACTKIL CTEH)

5.11. CetuaToe nmnomepeuHoe apMHpOBaHHe
NPHUMEHAETCS [JiIfl YCHJIEHHSl KJIaAKH H3 KHPNH-
4ya BceX BHIOB, a TaKXe H3 KepAMHYECKHX KaM-
Heft CO UIe/IeBHAHBIMU BePTHKAMBHBIMH myCToTa-
MH 1pH BhicoTe psifa He Goaee 150 mm. Ycune-
HHe  CeTYaTHIM  apMHpPOBaHHEM KJAaJKH H3
GeTOHHBIX M NPHPOJHBIX KaMHe# ¢ BEICOTON pAna



6onee 150 mm menee sddektuBHo. CeTuatoe ap-

MHpOBaHHE BBINOJJHAETCA MNOCPEACTBOM YKJIaIAKH

CTaJIbHbBIX CETOK B IOpH3OHTAJIbHBIE WIBbl KJaj-

kH. [IpuMeHsIOT KBajpaTHble HJH HPSIMOYIOJb-

ggle cetku (puc. 29,a) H ceTKu <«3ursar» (puc.
,0).

[/ '),
/ o | 4
15 g k4 |
(S——] E ¥ T
|l dmyrll%hl/ﬂl/ )
apma s
v,I i [ | y%gmmw -
g C
)| i [ | )
10
qrioeny SS88
JC
SES= i
4
Puc. 29. Tlonepeunoe (cet-
4yaToe) apMHPOBAHHE KHD-
NHYHBIX KOHCTPYKIHH
@ — NpSAMOYTOJIbHBMH CeTKa-

MH; 6 — cerkaMH <«3Hraar»

5.12, CetuaToe apmupoBaHHe 3(QdeKTHBHO
TOJAbKO TPH THOKOCTAX o/eMeHTOB [lo/h<<0,15
i lo/r<.53, a Takke npH 3KCIEHTPHCHUTETAX,
HaXoAsUXCA B Npenelax sigpa cedeHus (s
NPAMOYTO/bHBIX  ceueHuit  (eofy<<0,33). Tlpm
GoJblIMX 3HAYeHHAX THOKOCTeH H 3KCUEHTpPH-
CHTCTOB CETYaTOe apMHPOBaHHe IPAKTHYECKH
He TIOBBIIIAET NPOYHOCTH KJAJIKH.

He nonyckaetcst npHMEHATb CeTHYaTOe apMH-
poBaHHe KJAIKH CTeH INOMeIleHHil ¢ MOKpBbIM
BJAAXHOCTHBIM DEXKHMOM,

5.13(6.37). KoanuecTBo cetyaToii apMaTypHl,
YYUTLIBAEMOH B pacueTe CTOJ60OB H NPOCTEHKOB,
IDOJMKHO cocTaB/saTh He MeHee 0,1% u He Gonee
1% o6beMa KaIalKw.

5.14(6.38). lnamerp ceTyaToi  apMaTypHl
ZNo/mKeH OLITb He MeHee 3 mm. lnamerp apmary-
pbl B FOPH3OHTAJbHEIX MIBaX KJAAKKH MHOJKEH
OLiTh He Goviee:

B Cyuyasix MepeceyeHHs] apMaTypH B IIBaX —
5 mnm;

6e3 mepeceueHHs apMaType B mIBax — 8 mm.

PaccTostHHsl MEXIY CTEPXKHAMH CETKH HOJIK-
HHI GBITb He Goslee 12 u He metiee 3 cu.

Ilpn npononbHOM apMHpOBaHHM cTeH (Ha-
NpHMEp, B apMOKaMEHHBIX NOficax) AONMYCKAeTcs
NpHMeHeHHe CTepKHeli apMaTyphl JUAMETPOM
10 12 mm ¢ yronuenneM wmBa R0 25 ma.

Has knankn BHYTPEHHHX CTEH B NOMEIUEHH-
SIX € CYXHM H HOPMaJIbHBIM BJIaXKHOCTHBIM peXH-
MOM (OTHOCHTe/NIbHAasi BJIAXKHOCTb BO3AyXa He

Gosee 60% ) nmonyckaeTcsi MpHUMeHeHHe IJs CeT-
YaTOTO apMHPOBaHHSI apMaTypHl JAHAMeTpPOM Me-
Hee 3 MM, 2 TaKXKe CETOK M3 TOHKOH MPOBOJIOKH.

5.15(6.39). IlIBer  KJaAKH apMOKaMeHHBIX
KOHCTPYKIMHA MOJIKHHL HMETb TOJIIHUHY, NpeBHi-
WAOIYI0 AHaMeTpP apMaTyphl (HJH, NIPH YKJIak-
Ke CETOK — CyMMYy JHaMeTPOB NpPONOJbHOA
NIONEePEUHON apMaTyphl) He MeHee ueM Ha 4 mx;
OpH 3TOM JONycKaeTcs ToJIHHa wBa Gosee
12 mm.

5.16(6.41). CeTkn npPSAMOYroJbHBIE M <«3HI-
3ar» JOJ/IKHB YKJIAABIBATbCA He pexke yeM yepes
nsTh pAAOB KupnuyHoit kaaaku (40 cm). Pexo-
MeHLYeTCsl NPH 3TOM YKJIaAblBaTb CeTKH He pe-
ke uem uepe3 0,75 d, rme d — MeHbIIME pasmep
CeyeHHUs 3J1eMeHTa.

CeTkH «3Hr3ar» YKJIaAbiBalOTC B LBYX
CMEXHHX pSiiaXx KJIajKl TakK, 4ToGbl HampaBbJe-
HHe NPYTbeB B HHX OBJIO B3aHMHO TepNeHAHUKY-
JsipHO. IIBe yJoKeHnHble TaKAM 06pa3oM CeTKH
PaBHOIEHHBl OJHOH HNPAMOYrOJIbHOH CeTKe H3
apMAaTypHl TOTO Xe CeUeHHs].

S¢d¢dexTHBHOCTE  CETYATOTO  ApMHPOBAHHSA
IPH PacHoJIOXKEHUH CETOK Dexe ueM yepe3 NSATh
panoB Kupnuusoil kaagku (40 cm) cHuxaercs.
Taxoe apMHpoOBaHne MOXKeT IPpHMEHATbCA Kak
KOHCTPYKTHBHOE C pacnojioXKeHHeM CETOK MO BEHI-
coTe 3JeMeHTa Ha paccrostHun 1—1,5 m B cuab-
HO HarpyXeHHBIX cTo/n6ax, mnpocreHkax. CeTkd
B 3TOM CJlyyae B pacueT He BBOJASTCS, HO mpe-
ISITCTBYIOT PAacC/IOEHHIO KMaJKH M BHe3anHOMY
ee pa3pylleHHIo.

5.17(4.17). Pacuer 3/eMeHTOB C CeTYATHIM
apMHpOBaHHeM NpPH LEHTPAJbHOM CXAaTHH cCle-
ZLyeT NPOU3BOAHTL MO HOpMyJIe

N < mga@Ra.xF,

rae N — pacueTHasi npojoJibHast CHJIa;
Rax<<1,8 R — pacuetHoe CONpOTHBJIEHHE CXKa-
THIO, onpefieisieMoe sl apMHPOBAHHOM KJIANKH
M3 KHMpIHYa BCeX BHAOB H KepaMHYeCKHX KaMHel
CO IIeJIeBHAHBIMH BePTHKAJbHBIMH NMYCTOTaMH Ha
pacTBope MapKu 25 M BHILle TPH BHICOTE psaa
He Gonee 150 mmu no dopmyne

Rax =R+ '%lf)_a' H
IpH NPOYHOCTH pacTeBopa Menee 25 xI'/cm® — no
dopmye

(36) (16)

@7 (17)

20Ra R .
Ra.x—R+ 100 'st,
R — pacueTHoe compoTHBJIEHHE CXKa-
THIO HEapMHMPOBAHHOH KJalKH B
paccMaTpHBaeMblif CPOK TBepje-
HHS PacTBOPa;

Ry — pacueTHOe CONMpOTHBJIEHHE KNaAKH

IpH MapKe pactBopa 25;

(38) (18)
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1%
p::ii-loo — NMPOUEHT apMHpOBaHuS 0O oOwbe-

My JJIsi CeTKH C KBaJApPaTHLEIMH
siYeiKaMi H3 apMaTypbl Ce4YeHH-
eM fa C pa3MepoM siueifiKH ¢ npn

pPACCTOSIHHII MeXJYy Cce€TKaMH 110
BBICOTE S
2
p= 2fs 100;
cs

My, — KO3Q(dUUHEHT, ONpeaeasieMbl IO
dopmyae (16) (12);
V., u Vi — cooTBeTcTBEHHO 0OBEMBI apMary-
Pl H KIaaKH;
@ — K03(bHIIIeHT NPOAOJbLHOTO H3rH-
6a, onpeaensieMpiii no Ta6ha. 31
(18) mas My uau Ay mo dopmy-
Je 15(8) mpu ympyroi xapakrepu-
CTUKEe KJafKU C CeTYaTHIM apMHu-
poBaHHEM @, NPHHHMaeMo# 1O
dopmyane (11) (6).

IlpuMeuanne IIpH apMHPOBAHHH CETKOH «3UT3ar»
3a pACCTOSIHHE MEXKAY CeTKaMH S$ NpHHHMaeTcsl paccrosine
MEXy CETKaMH OJJHOro HampaBJICHHS.

5.18(4.18). Mapka pacTBopa JIJ apMOKa-
MEHHLIX KOHCTPYKUHI C ceTYaTbiM apMHpPOBaHHU-
eM ROJKHa GbiTb He HHXKe 50.

PacyeTHoe compoTHBIEHHE KJIafKH € CeTya-
THIM apMHPOBaHHEM Ha pacTBOpE MAapKH HHIKe
50 tpebyeTcsi onpenelTh NpH MNpoOBEpKe MNpOY-
HOCTH HE3aKOHYEHHOrO 3LaHHsl M 3UMHeHl KJIajgKu
B CTaAHH OTTAHBAHHA.

5.19(4.19). Pacuer BHEIIEHTPEHHO CXKaThIX
3JIeMEHTOB C CETYATHIM apMHpPOBaHHEM cCJeayer
NPOU3BOAUTDL O Hopmyie

N (lenaRa.k:nFc(D,
HJAH O/ NPpAMOYTOJIbHOIO CeYyeHHus

(39) (19),

2e,
N < @1mpa Raxn F (1 - _o) ©,  (40)(20)

h
rie R,.«.»<1,8R— pacuernoe CONPOTHBJIEHHE
CIKATHIO apMHpPOBAHHOH
KJaJKH TPH BHEUEHTPEHHOM
CXKAaTHH, ONpefetsieMOe IpH
NPOYHOCTH pacrBopa
25kl [cm? u Boime mo ¢op-

MyJie

2 2¢

Rosn = R+ 28 (1 —=), ey

a 1npH NPOYHOCTH pacTBopa MeHee 25 xk[/cm? —
no ¢opmy.e

PRy R (2
100 " Ras (1 y)' (42) @2

OcranbHble 0603HadYeHHs] BeJHYHH HMEIOT Te XKe
3HaueHus, yto B nn. 4.20 u 5.17.
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Ra.x.u =R +

[Mpumeuanue. [IpH 3KCUEHTPHCHTETAX, BHIXOAALUHX
3a mpelenbl siApa CeyeHHs (AJA NPAMOYTOJbHHX CeuYeHHH

€,>0,33y), a Takxe npu Aﬁp>15 win Agy>>53 npuMensts
CceTYaTOe apMHPOBaliHe He ClefyeT.
Ta6anua 38

TpoueHTH apMHPOBaHHUSA CETKAMH NMPH PACHONOKEHHU UX
B Ka)XXJOM IUBe KJaAKH NPH BbicoTe puaa 7,7 cu;

s=177 cm

Pasuep muefixu JIHaMeTp apMaTypel B MM

CeTKE B CM 3 ‘ 4 I 5 | 6 | 7 l s
3%3 0,61 | 1,09]1,7 |2,45]3,33] 4,36
3,5X3,5 0,63 10,93 (1,45 2,152,851 3,73
44 0,46 10,82 1,27 |1,84)2,5 |38,27
4,5X4,5 0,41 10,73 ) 1,131 1,6412,22 2,81
5X5 0,37 | 0,66 | 1,02 | 1,47 | 2 2,61
5,5X5,5 0,3410,6 10,92)1,34]1,82] 2,37
6X6 0,3110,5510,8 |1,231,67]2,18
6,5X6,5 0,28(0,5 {0,7811,13 (1,541 2,0t
X7 0,2610,47 10,73 11,051 1,431 1,86
7,6X75 0,25 )0,44|0,6810,98|1,33}|1,74
88 0,2310,41 )10,64]0,92}1,25] 1,63
8,5X8,5 0,22]10,39 0,6 (0,87 ]1,18] 1,54
9X9 0,210,3}0,57}0,8 ) 1,11 1,45
9,5X9,5 0,191{0,3d105410,7711,05| 1,37
1010 0,18}0,33]0,51 10,7411 1,31

Npumewanue. [IIpu pacnonomeHHH CeTOK He B KaMKAOM
WBe KinaakH, a uepes 2—5 pana npuBefileHubft B TaGaHUe nponent
8pPMHDOBAaHAN YMEHBLIUACTCA NPONOPUHOHANLHO KONHUECTBY DANOB.

5.20. [Ins nonGopa pa3sMepoB sYeeK CETOK
H PacCTOSIHHA MEXJAY CeTKaMH IO BbLICOTE 3Jie-
MeHTa TNpPH 3alaHHOM NPONEHTe AaPMHPOBAHHS
MOXKHO NOJIb30BaTheH Ta6. 38.

5.21. Monynu ynpyroctTH KJaafKu C CETYATHIM

apMHUPOBaHHEM ONpPEAENsIOTCS MO YKa3aHHAM
n. 3.15.

fIpunep 6. Onpegenenne Hecylmuedr cnocOGHOCTH KHP-
MHYHOrO CTOMGA ¢ CEeTYATHM apMHpOBAaHHEM.

OnpenesnTb HecyIyio CIOCOGHOCTb M HEOOXOAHMOE CeT-
4aToe apMHpPOBaHHE KHPNHYHOro CTOJI6a pa3MepoM B 1m.ia-
e 51X64 cm c pacuerdoir Bhcortoit 3 m. Pacuetnas mpo-
HonbHast Harpy3ka 80 T NpHAOXKEHA ¢ 3KCUEHTPHCHTETOM
€,=>05 CaM B HanpaBJeHUW CTOPOHH ceuenus cronfa, ume-
jomeft pasmep 64 ca. CToA6 BLINOJNHEH H3 [JHHSIHOTO KHp-
NMHYa MJIACTHYECKOro npeccosBannss Mapku 100 Ha pactBope
Mapku 75.

IMnowans cevyenus cron6a F=>51-64=23264 csx2 Ynpy-
rasi XapakTepHCTHKA KJaaku no Ta6a. 25 a==1000; ¢=0,98.
PacueTHoe conpoTHBaeHue KAaXKH N0 Ta6a. 10 R=17 «I'jcm2
(npn F>0,3 #?). IlpenenbHoe ycuaue aas cTonba H3 He-
apMHpPOBAHHON KJaAKH onpejaensem no ¢opmyaam (19),

2¢, 5
N=q,mzaRF 1~—h— ©=0,97-17-3264 l—a 1,05=

=47500 x'<<N==80000 /. p; n @ onpepeJyeEH N0 yxa-
3aHuaM N. 4.20; mxax=1, Tax Kak TtoamuHa croaba 6o-
qee 30 ca.

Hecymas cnoco6Hoctb cToa6a okasanach B 1,7 pasa
MeHblI¢ pPACYETHOro YCHAKA, CIeR0BATENbHO H606X011HMO
YCHICHHe KJIaJKH CeTYATHIM apMHPOBAaHHEM,

OnpenensieM neo6xoaumoe Rax=17-1,7=29 xl/cm>.
HeoGxonuMuii npolleHT apMHPOBaHHs onpenensieM H3 ¢op-
Mmyam (37).



TTo Ta6a. 22 Ra=2000 «l"/cM?;

p= __M%_ 100 =
=
= (29-17) 100 = 0,45%.

2.5
2:.2000(1 — —
000 (1 )
[To dopmyaam (5) n (6) onmpenensem
2-3000-0,45

Rax =17 ———— —6l k'[cM?;
Rax 2+ 100

34
a, = 1000 o = 557,38 ~ 560,
%
560
anM 9=0,96 no dopmyne (20) @;=0,95.

Ilo ¢opmyne (41)
2.0,45.2000 2,5
Rikn =17+ 00 (1 — 32)

=29,4kl/cu? < 1,8R = 30,6 x"/cu?.

[Tpu AP =47 nu x,’:p =4,7 =6,3 Haxo-

[TpoBepsieM HECYILYIO CHIOCOGHOCTb €T0AG6a o dopMyae (40)
2.5

— 1,06 =

64 )

= 82392 xI" > 80000 &I,

N=0,95-29,4-3264(l -

JonoauuTenbHo npoBepsieM Hecymylo ¢nocoGHOCTb cronba
NpH UeHTPaJbHOM CHATHH B IVIOCKOCTH, NEPNEHAUKYAAPHOA
K NedcTBUI0 M3rHGatomero MoMmenra no ¢opmyne (37)

2.0,45-2000
ax =17+ ————— =35&/cM® > 1,8R =
100
= 30,6 kI"/cm2.
IpunnMaem Ra.x=230,6 xI'/cu?;

300

A=—=5,9.
51

o ta6a. 31 ¢=0,96
ITo dpopmyae (36)

N = 0,96-30,6-3264 = 96 896 «I' > 80000 «I.
CaenoBaTesbHO, Hecylas crnocoGHOCTb ¢TOoN6a, apDMHPOBAH-
Horo cetruatoit apmarypoi npu p==0,45%, nocratouua.

[TpuaumaeM aHaMeTp TPOBOJIOKH AJS CETOK 4 MM ¢
pacnmoJioXKeHHeM uepe3 HBa Ppslla KJaAKu H HCXOAA H3
0,45% apmupoBaHHs no Taba. 38 onpefenseM pasMep sueit-
KH B naaHe 3,2)X3,2 cu. Kpafiine cTepXHH pacnonaraloTcs
OT HapYXHBIX rpaell cron6a (3amHTHHA chofi) Ha 1,5 cm.

JaemenTblL ¢ NPOGONLHLIM APMUPOBAHLUEM

5.22. HpononbHoe apMupoBaHHE KaMEHHBIX
KOHCTDYKLHH MOMXeT NPHUMEHATbCA B OTAEJNBHBIX
KOHCTPYKTHUBHHIX 3JIeMeHTax (CTeHax, croabax,
nepeMblykax, panabankax, NOANOPHHX CTEHAX H
T. .) IJS BOCHPHUATHS DPACTATMBAIOIUHX YCHIHA
BO BHEUEHTPEHHO CKAaThIX (NpH GOJNbIINX 3KCIEH-
TPHUCHTETaX) M U3rubaeMbIX 3JE€MEHTaX, a TaKXKe

4-—99

IJ1s1 IOBLIIUEHHS] IPOYHOCTH H YCTOHYHBOCTH TOH-
KHx cTeH npu [o/h=>=15.

IIpononbHOe apMHpOBaHHE KaMEeHHBIX KOHCT-
DYKUHH HMEeT LeJbl0 IVIaBHBIM 06pa3oM MOBBI-
CHTb CONPOTHBJISEMOCTb KJIaAKH PacTACHBAIOIIHM
YCHIHAM H 06ecneyHTb MOHOJHTHOCTb H YCTOHYH-
BOCTb OTAENbHBIX YacTed H BCErO COOPYXKEHHS B
HeJoM.

a 4 g ! /<
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ﬁ /2 Al
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Puc. 30. IlpomosbHoe apMHUpOBaHHE KHUPHHUYHEIX KOH-
CcTpyKUH#A (cTOA60B, CTEH U Ap.)

@ — BHYTpPEHHee DacCIOJOXKEHHe apMaTypH; 6 — HapyKHOE pac-

MOJIOXKEHEe ADMATYPHI; 8 — PACHOJNONKEHWE apMATYypH B ITpa-

68 XNBXKE; |- NONSPEYHHIE XOMYTH, 2 — NPOROAbHAL apMa-
TYpa

ITpr nmponaosbHOM apMHPOBAHHH KaMEHHBIX
KOHCTPYKUHH apMaTypa YKJaAbIBaeTCs BHYTPH
3JIEMEHTa, B BeDTHKAJbHRIX MIBaX KJAaAKH (HJIH B
CreLHaNbHEIX BBIpe3ax B KaMHe) HJIH CHApPYKIl
NoJ CJ0eM LeMeHTHoro pactsopa (puc. 30,a,6)
WM B WITpabe KJaAKH C 3aMOJIHEHHEM WITPAGH
pactBopoM (puc. 30,8).

5.23(6.37). KoanuecTBo apMaTyphl, yYuTHIBa-
€MOH B pacuere CTOAGOB ¥ NPOCTEHKOB, LOJXKHO
COCTaBJIATb He MeHee:

1S ¢XKaTol mpoaoJbHoi apMatypu — 0,1%:;

IJISL PaCTAHYTOH » » —0,05%.

5.24. Pacuer apMOKaMeHHHX KOHCTPYKLHH
NPH OCEBOM H BHEUCHTPEHHOM CTXKATHH MPOH3BO-
aatcst o GpopmyJiaM, aHAJOTHYHBIM  (HOpMyJiaM,
NPHHATHIM I pacyeTa Jxese306eTOHHBIX KOHCT-
PYKIif ¢ yueToM ykasaHui nu. 5.25—5.27 Hacro-
simero PykoBoactsa.

Ilpn pacuere »saeMenTOB, paGoraloUX Ha
IEHTpaJbHOE CIKaTHe H cXKaTHe NpH H3rube, yud-
THIBA€TCSl HENOJAHOE HCNOJNb30BAHHE MNPOYHOCTH
KJaJKH NpPH CXKaTHH, paboTaioneii COBMECTHO C
apMaTypo#, BBeeHHeM Ko3(Q@HIHeHTa YCJ0BHHA
pa6ornl kaaaku 0,85, Ha KOTOPBIH YMHOMKaeTcst
pacyeTHOe CONPOTHBJeHHMe Kaaaku. Ilpu pacuere
3JIEMEHTOB, apMHPOBAaHHKIX OXMHOYHOH apMary-
po¥l B pacTsiIHYTOH 30He (CXKaTasi 30Ha He apMH-
pyeTcs), pacueTHOe CONPOTHBJEHHE KJIAAKH NMpH-
HHMaeTcs paBHRIM @R (rae @ — KosdgHuuenrT,
NpHHHMaeMblil 1o TabJj. 34).

5.25. B usru6aembix sjieMeHTax IpHMeHEHHe
cXXaToil apMaTyphl, yUdTHIBaeMofi B pacueTte, HO-
NYCKAaeTCs] TOJNBKO B HUCKJIOUHTENBHBIX CJAydYasx,
HanmpHMep IIpPH OrPaHAYEHHOH BLICOTE CEYEHHS,
IPH AeiiCTBHH 3HAKONEePEeMEHHBX MOMEHTOB H T. II.
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5.26. Pacder apMupOBaHHEIX KaME@HHBIX KOH-
CTPYKLHA ¢ IPOROJbLHOH apMaTypod MO TpellH-
HaM INPOH3BOAHMTCA IO yKa3aHuaM nm. 6.6—6.8.

5.27. PacueT 3/1eMeHTOB C IPOJOJbHOH apMa-
TYpOH NPH LEHTPaJbHOM CXAaTHH TPOU3BOAHTCS
no gpopMmyJiam:

N << @mga (0,85 RF + RaFa); (43)
— 0
Fa=1v @ 0,85my, RF : (44)
Man @R,
_*a 100; 4
P="% (45)

rae N—npononbHas pacueTHas CHJa;

F — naomans ceueHns Kaafky;

F,— nnomanb ceyeHHs] NpPOAOJbHOH apMa-
TYPHI;

R,— pacyeTHoe COTPOTHBJEHHE apMAaTYpHI,
npuHHMaeMoe no raéi. 22;

¢ — KoappHIHEeHT NPOAOJNLHOrO H3ruba,
npuHuEMaeMelil no taba. 31, 32.

Ynpyras xapaKTepHCTHKa KJIaIKH o C IIpO-
HOJMbHBIM  apMHPOBAaHMEM TNPHHHMAETCH 10
Tabsa. 25 Kak AJ11 HEapDMHPOBaHHOH KJaAKH.

5.28, Ilpu BHELEHTPEHHOM CXKATHH Das/nya-
10T ABa cayuas (pHc. 31):

a) cayyait GOJbIIMX 3KCIEHTPHCUTETOB, KOrAa
cobuiofaeTcst ycJaoBue mnpx Jioboii popme ce-
yeHus:

Se <08 So; (46)
NpH NPSIMOYroJbHOH opMe CeyeHHs!
x << 0,55 ho; (47)
9 oW &N

e

zlﬁﬂ
-z Fa r
fa ¢ N 2] £
La_‘ C a: "/a.a
by >
h S

Puc. 3l. BHenmenTpeHHOE CXaTHe apMHPOBaHHOR
KNagKu
@ — cny9all MaJBIX SKCIEHTPHCHTETOB; 6 — cAyuaft Goasmux
SKCUEHTPHCHTETOB

6) cayuali MaJblX 3KCHEHTPHCHTETOB, KOrAa
cobiiofaeTca yCJaOBHe M Jio6o#l ¢dpopMbl ce-
YeHHH:

Sc =08 Sg; (48)
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M ISl CeYeHUH MPSMOYTrobHON GOpMbI
X 2 0,55 ho.
B dopmynax (46)—(49):
o — CTATHYECKUH MOMEHT BCErO CeYeHHus KJaj-
KM OTHOCHTEJbHO IIeHTPa TSIKECTH PacTs-
UyTOH HJIHM MeHee cxXaToll apMaTypnl Fa;
S, — CTaTHYECKH MOMEHT CXKATOH 30HHI ceue-
HHs KJIaIKH OTHOCHTEJBLHO LIEHTpa TSAXe-
ctu apmartypsl Fa;
X — BBICOTA CXAaTOH 30HBI CEYEHHS.
CraTuyecKHii MOMeHT S. 3aBUCHT OT QOPMHI 1
pa3MepoB CeYCHHs, NOJOXKEHHUST HEUTPAJILHOHR OCH
M 3aWHUTHOrO cnosi. PopMyJasl A/ onpejeseHH
S¢ Anst HanGosee YacTO BCTPEYAIOMIHXCA CAyYact
npHBejeHH B Tabu. 39.
CraTtHueckuit MomeHT S, npu Jio6oit dopme
ceueHusl ONpesenasieTcsi o GopmyJe
So = F(ho —y),
rae F — naowanb cedeHHs KJaIKH;
Y — DACCTOSIHHE OT LEHTPa TSXKECTH BCEro
ceyeHHs No Kpasi HauboJee CKaToit
rpaHy;
h, — pabouas BbICOTa ceueHHs hoy=~h—a;
h — BHICOTA BCEro CEYECHHS,
Q@ — TOJIUIHMHA 3aIKUTHOIO CJOSI CO CTOPOHBI
apmatypul Fo.
IIpn npaMoyroJbHOH (popMe ceueHHs

8y =0,5bk3,

rae b — wmMpHHA NPAMOYTOJbLHONO CeYeHHs.

(49)

(50,

(81)

5.29. B Ta6a. 40 npuBOXATCS OCHOBHBIE YCJO-
BHS H GOPMYJIHl pacyueTa MPOYHOCTH BHELEHTPEH-
HO CJKaTHIX 3JIEMEHTOB C NPOJOJIbHOA apMaTypoil.
W3 3tax dopMys BHAHO, YTO B CJAy4yae BHEILEHT-
PEHHOrO CXaTHst ¢ GOJBIIAM 3KCUEHTPHCHTETOM
(S:<<0,8S,) mpouHOCTH ceueHHsi 0GYCAOBIHBAET-
Csl ABYMsSI OCHOBHBIMH YCJOBHSIMH PaBHOBECHS
BHELIHAX H BHYTPEHHHX CHJI;

pacueTHoe ycHJiHe N JOJXKHO GBITh PABHO HJII
MeHbllle NPOeKIHH CHJI Ha NPOLOJbHYIO OCb dJe-
meHTa [dopmyant (60), (62), (64), (65)];

CYMMa MOMEHTOB OTHOCHTEJNbHO TOYKH IPHJO-
HeHHMsl NPOLOJIbHOH pacueTHOH cHAn N paBHa
HyJaio [popmyan (61), (63)]. Ilpn aToM npHHS-
Ta NPAMOYIoJbHAs 3M0pa NpefeJbHEX HanpsKe-
HUH B Kaajgke (cM. puc. 31), HeOGXORHMO TaKKe
cobmonenne ycaosust (58) z<Ch,—a’.

YClIOBHST MPOYHOCTH BHEUECHTPEHHO CIKATHIX
3JIEMEHTOB C MaJbIM 3KCHEHTDHCHTETOM NpH
S$:=0,8S, [dopmyant (68), (69)] npuusTH Ha
OCHOBAHHH 3KCIE€PUMEHTAJbHO YCTAHOBJIEHHOM
32KOHOMEPHOCTH, YTO MOMEHT, BOCIPHHHMaeMBblil
KJIaJKoH, OTHOCHTEJNbHO LEHTPa TSKECTH MeHee
cxkaroit (pactanyronr) apmartypsl Fa He 3aBHCHT
OT SKCIEHTPHCHTETA NPOAOJBHOHA CHJIB €g(eg —



Onpenenenne Sc NPH H3BECTHBHIX X

Tabaunpa 39

& .
dopua ceneHRrn Cxema cedeHHS ”°“°’*‘f,‘;‘;° oxci TPanb dopMyns! Aas onpefeNcHHN O6o3nauenus
[Tpon3Boabuas X Mexny apmarypa- S¢e=F¢z (52) | F¢ — naowans cxatoh
1 , MH Fa u F a 30HBI CeYeHHns
fa fa KJIaAKH;
2 — paccrosiHue or
a a, LIEHTPA CIKATOH 30-
Hbl CEUCHHH KJIAA-
KH 10 apmary-
pbt Fa
a‘n A X
[psiMoyroabHas 4 To xe Sc=bx (ho——) (53)| b — wWHpHHA ceyeHHR;
}/Fn i 2 X — BHICOTA cXKaTok
N 30HHI;
X hy — pacueTHas BHICOTa
e CEeYeHHSA
b
Tasposas ., Ocb mnpoxomur B Se=S8— — (he—x)2(54)| S, — WwupHHa pebpa;
£ a pe6pe ceueHus, MOJ- 2 by — cTaTHUeCKHA  MO-
N N[ Ka H uacth pe6pa MEHT BCero ceue-
K o cXKara HHA KJAAJKH OTHO-
S N CHTEJBHO  LEHTPa
[N\ TAXKECTH PaCTAHY-
afl__ " TOI HAM MeHee CKa-
TOlt apMaTypH Fa
A x
To xe Jf—\: Ocb nmnpoxoaur B Sc=bx (h°~— —) (55) | &— wmpuua noskm
] = | fa noJKe, 49acThb HJH 2
< e < BCH IMIOJKAa CXaTa,
NN pe6po B pacTany-
i ! TOR 30He
’ X X
To xe f TF Ocy npoxoaur B Sc=bx [ hg— — )} (56) —
1B pebpe, Bce pebpo 2
1 < HIH YacTb C¥XKaThl,
a’ ?”L NOJKa B pacTsHy-
/) a TOH 30He
x o
T fa ] b
0 Xe N £ Ocb  mpoxomuT B| §.=S,— — (he—x)2 (57) -
s ‘n&\ < NOJIKe, BCE PeSpo M 2
< \ 4acTb MOJKH CIKAThI
Fe
he a

IlipuMeyanue

Cxartas 30Ha CeYeHHS Ha CxeéMax 3alUTPHXOBAHaA.

Ta6auma 40

OcHoBHbie (JOPMYJIbI H YCJOBHS AJf PacyeTa NPOYHOCTH BHELEHTPEHHO CKATHIX 3JEMEHTOB C MPOJLOJbHOR apMaTypok

Cayyan BHelCHTpDEH-
HOTO CXKaTHA

dopMa ceueHHs

OcHOBHLIE dopMynabl AJSl pacueTa NPOYHOCTH

Heo6xonuMble ycnoBrR

Ansd pacierHoro NpH apMHDOBAHHH CeYeHHS JBOMHOI

caydas

apMaTypoit

np¥ apMHPOBAHHH CeYeHKA
OAUMHOYHOK apMaTypoil TOAbKO
B pacCTAHYTOH 30He

Caygait Goaplinx
IKCUEHTPHCHTETOB
(puc. 31, 6)

40

Jlio6as

Sc< 0,8 Sy(46) | N < gmy, (0,850RF .+ R,F,

— RJF,) (60)

N < gnign (ORFC_RJZ%)é)

5t



ITpodoascenue Taba. 40

Cnyyan BHEREHTDEH-

HOTO CXKATHA PopMa CeqeHHA

Heo6xonumMeie ycnosus
AJf pacueTHoro

QOcroBKble QOPMYALI RAR pPacyeTa NPOUHOCTH

[IPH apMHPOBaHHH CeYeHHA ABORHON

TPH apMHEPOBAHHH CeweHHs

cayuas apMaTypoft OAHHOYHOA apMaTYpPOR TOABLKO
B pacTaAHyToff 3ome
2 hy—a’ (58) | MMonoxenne HefiTpansuoit ocu | Iosoxkenne HeATpaabHOI

onpenenseTcsi U3 ypaBHEHHS

0,850RS .+ R F, e —

ocH  ONpefeaseTcs U3

ypaBHeHHsA
ORS . — RaF.e=0 (63)

—RaFae=0 (61)
[IpAmMoyrosibHas x < 0,55hy (47) | N < qamM(O,SScobe + Ral-‘; — | N < pmp,(0Rbx —R,,F,,)5
(65
—R,F,) (64)
[Tonoxenne HefiTpanbHo#t ocu | [Tlonoxenne HeATpansHoR
onpenendercs H3 YpaBHEHHSA: ocH  ONpeaensiercs  H3
yYpaBHeHHs
x
x>2a" (59) 0,850)be(e —h -+ —2—-) + wRbx (e — ko - %) —
+ R,F,¢ —R,F,e=0 (66) —RaFae =0 (67)
m o S
Tio6as S.> 0,88, (48) 1vg‘l’%(o,ssmzespL N< -‘p—"-'fﬂR—° (70)
=+ RaSa) (68)
(pmun ’ ’
NS (0,85 WRSy + R,S,)
(69)
IMonoxenne HefTpanbHO# ocH | [TonoxkeHue HeATPaAbHON
onpexneasierca no (61) OCH  onpegeasercs 1o
(63)
mpga|0,420RbA;
Cayuait  Maanx | IlpsmMoyroabsas x > 0,55h, (49) N<q’ M[ hot+ 5
3KCLUEHTPHCHTETOB €
(puc. 31, a) +R.F. (hy—a’
—> 2 a( 04 )] (71) 2
N< pom,; Rbhg (72)
0,420Rbh2 A
N < (Pm;m[ - ot —-> 2
e
+ R,F (hy —
B ) R
e
MMonoxenne HeATpanbhoit ocu | [lonoxenue HefiTpasbHOR

onpeneasierca no (66)

OCH no

(67)

onpeneaseTcs

Yenosunie 0603navenusn S — CTATHIECKHR MOMEHT BCEro CEYCHHS KAAaJKH OTHOCHTENLHO ULEHTPa THXXECTH pAaCTAHYTOR
{mau Mmenee cxaTofi) apMaTypel F,; S .~ CTATHYECKHR MOMEHT CXKATOR 30HBI CEYCHHA KNaJAKH OTHOCHTENbIO LEHTPa TAMKECTH PacTAHY-

TOR RAK MeHee CXKATON apMaTypbl; S¢p — CTAaTHUECKHN MOMEHT CXKaTO# 30HbI KNAAKH OTHOCHTENbHO TOYKH MPHJIOMEHHS CHJbI; 2 — pace
’

CTOSIHHe OT IENTPa THIKECTH CXKATOA 30HB! KNAAKH A0 UEHTPa TAXKeCTHaPMaTypu Fy; S —cTaTHYeCKUil MOMEHT NJIOLUaAH BCETO CEYEHHS OTHOCH-
r I

TeABLHO LEHTPA THAMECTH CeYyeHHA CKATOR apMaTypnl Fa; S a H S 2—COOTBETCTBEHHO CTAaTHYECKHE MOMEHTHI MJOMARH CEICHRA cxartoft ap-
r

MATYpPH F 3 OTHOCHTENIBHO KEHTpPa TAMECTH MeHee CXKaTofl HJIH pacTAHYTOll apmaTypw F , H apMaTypn Fa OTHOCHTEABHO I(eHTPA THAXECTH
, ’

apuatyphl F,; € H € — COOTBETCTBEHHO PACCTORHHE OT TOYKH MPHAOKEHHR CHUAN N [0 UeHTpa THXEeCTH apMaTypw F aH Fa; b~ WMpHHa

’
CEeYeHHSA; X = BHICOTA CEYEHHS CXATOR 30HBI; @ H @' — TOAMHHA 3AIUTHOTO CIOA apMaTypul F a# Fa: he=h—a u hyp =f—a’ — pacueTHHIe
BLICOTH CeueHHS; h ~ MOJAHASA BbICOTA CEREeHHS. .
NMpumeganue. B ¢opmynax (61) u (66)' 3HaK IJIIOC NPDHHEMAETCR, €CNH NPOAOAbLHAA CHJIA NpHAOKEHA 3a NpefeNaMK paccrod-

HEA MEXKAY DEHTPaMH TAMECTR apmaTyph F,m F; M 3HAK MHHYC DPHHEMAeTCH, eCnd NPOAOALHAR CHAA NPHAOKEHA MEXKAY NEHTPAMN
’

TAXECTH apMaTypw F u F 4 .

52



Tabnuma 41

TlocnenoBarenbnocTh M GopmMyanl noaGopa cedeHHs apMaTyphl Mo 3ajanHLM eg; N; F; Ra; R

Ceuyenns ¢ Apofinofi apMaTypoit |

CeuenHa ¢ oxuHOTHOR apMaTypofh

NpPOH3BONBHON (OpME

NPAMOYTOIbHELE |

BPOH3BOALHOR dopum

—

npAMOYToAbHHE

1. BHCOTa CXKaTOi 30HH X OIn-
peneasercs no gopmyae

x= ';‘ (ho+a);  (74)

2. Tlo nafilenHoMy x onpepe-
asieM Sc u cpaBHuBaeM ¢ S;. Ec-
au ycaoBHe (46) ynoBieTBOpeHO,
TO HaXOHHM Sc,N u F¢, a 3atem

onpeneasieM F ¢ u Fa mo m. 3.
3.

N
PMpa

F

1
a e’ [
R, (l:}: —)
e

—0,850R (Fc —S—:” )] (75)
e a
(76)

4. Tposepsiem ycaosne (58);

5. Ecan ycaosue (46) me
YAOBJIETBOPEHO, TO KOJHYECTBO
CKaTofl apMaTypH onpejensercs
no gopmyae

P 1 (Ne _
8 Ra(hy — ) © Man

—0, sstso) ;

(77

1. BricoTa cxaTofi 30HH X
onpenensetrcs no gopmyne

2. Onpenmenennuii no m. 1
X cpaBHHBaeM C fip H TpH
YROBJETBOPeHHH (47) onpe-
nensieM F g n Fa no m. 3,

3. F,= l -
R (I:‘:e—)
a\ e

PMign

x 2 (n — %)] (80)

1 . e
Fa=7 + Fye +

0,850Rbx (e—ho +—;—)

x= % (ho+a) (79)

r

+ Ra ’

(81)

4. Tlposepsiem CNoBHE
(59). ¢

5. ITo onpemeneHKEM F;  {
npoBepsieM x 1no (89).

Fa
Ecan

JIETBOPEHO,
CIKATOH apMaTypH onpeneas-
ercs no popMyae

Fo=

ycnoBue (47) He ynoB-
TO KOJHYEeCTBO

Ne

1
Ralhy—2a’) ( OMpn
— 0,420Rbh%) . (82)

1. U3 ycaosus (62) nu
(63) ompenensieM

S(‘N N

— = (84
e —q)(l)mA.uR( )

Fc—

2. o nafinensomy Fo—
ScN

onpeapeaseMm x, a

no x HaxopuM F¢ v S¢ u
lenaeM cpaBHeHHe S¢ ¢
So.

3. Ecan S.<<08 S, 10
KOJIHYeCTBO apMaTypH Fa
onpejeaseM no popMmyae

(')RSCN

Fy=
a Rat

(85)

4, Ecnm Sc=083S,,
pacueT BejeM MO BTOPOMY
Clyyald  BHENEHTPEHHOro
cxkaTtus M apMmartypa Fa
onpenensiercs 1no  (85),
a MPOYHOCTb CXKAaTOH 30-
HH npoepsetcs no (70)

1. Hs ycaosus (65) g
(67) ompenenseM x ng
dopmyne

x=hy|1—

-_— T ———
“l/ N

0,50m,, @ROAZ
(86)
2. Ecmm x<<0,55h, 10

Fa onpepensieM no top-
myae (87)

4. Ecn x220,55 ko, nue-
eM cnywafi Majaoro sKc-
UEHTPHCHTETA M apmarty-
pa Fa onperenserca no
(87), a npounocts cxaToR
30HH NpoBepsercs no (72}



I1podosxcenue taba. 41

Cegennst ¢ aBoHHOR apumaTypoft

Cevenust ¢ OAuHORHOR apMaTypoft

TPOHIBONBHOR HOPMBL I NPAMOYTOJbHbE

NPOH3BOALHOR GOPME NPAMOYTOJbHNE

Apmatypa Fa. onpepensierca no
(76). llpr pacnonoxenns N

mexny F, u Fo Heo6xomumo xo-
NONHHTENbHOE COGMIONEHHE YC-

mo (81).

JIOBHA; 06XOIUMO  JONMOJHHTEJbHOE
cO6aI0/ICHHE YC/IOBHS;
Fa» ————(2X Fo>————x
*Z Rihy—a’) \(pmM = Ra(hy—a’)
. Ne’
— o,sstso) 8)| x ( 0,4 mRbhg) (83)
Pmaa

a apmatypy Fa onpepensem

IMpu pacnonoxennn N Mex-
Ay apmarypamu F , u Fa He-

Npumeuwauma: 1. B dopmynax (75), (76), (80) H (81) 3max muoc neper F, H e'/e NpPHHEMaeTcA B TexX C1y4anxX, KOTAA NPOAOAL-

naf cHaa N pacnonoxeHa MeXAy LUEHTPAMH TAXKECTH apMaTyps F aH¥ Fa. H 3HaK MHHYC — XOT'a NpPOAOJMbHAS CHAA PaCnoOJOXKeHa 3a mnpe-
v

ReNaMH NEHTPA TAKECTH apMaTyphl F . & F,.
2. YcaoBubie 0603HaYeHHA CM. B Ta6a. 40.

3. @opuyast (74) n (79) onpeRenAT 3HaYEHHe X, COOTBETCTBYIOUleE MEHRMANbLHOMY PACXORY apMaTypH.

PaccTOsiHHE OT TOYKH NPHJIOMKEHHS CHAB N 1o
HEHTPAa THAXECTH CeueHHH).

5.30. IIpu pacuere ceuenuit ¢ NpoaOABLHON ap-
MATypOH BHauaje HeOGXOZHUMO YCTAHOBHUTD, K Ka-
KOMY Pacuy€THOMY CJ1y4alo OTHECTH paccMaTpHBa-
eMoe ceueHue. 11 3TOro HeOGXOAHMO ONpeAeNUTD
Sc uau x.

IIpu npsamoyronbHol popMe ceueHHs: no dop-
myJe (66) npu KBOHOM apMHPOBaHHU H GOpMYJIe
(67) npH ONHHOYHOM aPMHPOBAHHH ONPENENSIOT
BHICOTY CXAaTO# 30HBI X H 10 ycJaoBHIO (47) ycra-
HaBJHBAIOT, K KAKOMY CJy4alo BHELEHTPEHHOTO
CXaTHs OTHOCHUTCS BHINOJHSEMBIH pacuer.

Jlis HenpsiMOyrosibHO# (OPMBI  CEUYEHHsI IO
¢dopmyaam (61)—(63) onpeneasioT CTaTHYSCKHI
MOMEHT Scn CXKaTOH 30HB KJAIAKH OTHOCHTEJIbLHO
TOUKH NPHJIOKEHHS] NPOMOJbHOM CHABL. 3aTeM No
Scn onpefensioT x, Mo x HaXoAAT S¢ M Mo ycJo-
BHIO (46) ycTaHaBJHBAIOT, K KAKOMY CJYy4aio OT-
HOCHTCSI PACCMaTpHBAaEMEIi pacyer.

5.31. Ilpu npoeKTHPOBaHHH 3JIEMCHTOB C MPO-
RONbHOM apMaTypoi NPUXOJUTCS B OCHOBHOM pe-
HaTh CACAYIOUIHEe 3aJaYH:

a) 00 3alaHHOMY KCUEHTPHCHTETY H BEJUYH-
He NpoJoJIbHOM cHabl N, ceueHHio Kaaaxu F n
pacyeTHHIM CONPOTHBJICHHSIM KJAAKH H apMaTypH
noa6Hpath ceveHlle apmartypsl (Tab6Ju. 41);

6) no 3ajaHHOMY 3KCUEHTPHCHTETY MPOROJb-
HOM CHJIHI, TUIOIANSAM CeYeHHsT KJaJXKH F, apma-
Typu F, u F, , pacueTHHIM CONPOTHBJICHUAM
Kaanku R v apmatypn R, npoBepaTb PacyeTHYIO
Hecyulyio Cnoco6HOCTb JeMeHnTa (Tabua. 42).

5.32. Pacuer apMHpOBaHHHX H3THGAaEMBIX
3JIeMEHTOB NPSAMOYTOJBbHOrO Ce4eHHs ¢ THOKOMH
apMaTypor MpPOM3BOAHTCA NO GopMyaam:

54

a) NpH ABOHHOM apmaTtype
M < Rbx (ho— —;—) +R, Fy(hg—a'); (92)

IPH 3TOM IOJIOXKEHHEe HEHTPAJbHOH OCH ompeje-
Jgdercs 1o gopmyJae

R, (Fy,—F,) =Rbx; (93)
6) npu OAMHOYHON apMarype
M<1,25Rbx (ho - —’;—) ; (94)

IIpPH 3TOM IOJIOXKEHHEe HEeHTPaJIbHON OCH ompeje-
Jsetcs no ¢gopmyae
RlFl = 1,25be.
BricoTa cxKaToil 30HBI KJAAKH JOJIKHA BO
BCeX CJY4asiX YIOBJETBOPSAThH YCAOBHAM
x << 055hy 4 x = 20a'.
5.33. Pacuer n3rn6aeMbix 3JeMeHTOB Ha MO-
NepeyHylo CHIy NPOH3BOAMTCH NO popMyae
Q < Rrabz. (95)
IIpn npsiMOyroJsbHOM CeYeHHH

Z=ho—%.

ITpumevanne B cayuae, ecin NMPOYHOCTb KAaJKH
NPH pacyeTe Ha MONEPEYHYIO CHIY OKaMeTC HeJOCTATOYHOM,
HeOoOXOAHMMa NOCTaHOBKA XOMYTOB HJH YCTPOHCTBO oTrH60B
B apMaType, pacueT KOTODHX NDOH3BOZHTCHA B COOTBETCTBHH
¢ ykasaHusiMu riiaBe CHuIl 11-B.1-62 *,

5.34. Pacuer 31eMeHTOB MPOJAOJBHO apMH-
POBaHHOH KJIaAKH NPH UEHTPaAbHOM PaCTSXKEHHH
IIPOH3BONHTCA MO (popMy.Jie

N < R4Fa. (96)



TaGauuma 42

IlocaepoBaTenbHOCTh pacyueTa npu onpeneNenHH pdcueTHOI Hecymel cnocoGHOCTH Nnp aneMeHra
€ NPOAOALHOA APMATYpPOf MO 3aJaHHBIM ey; Fa; F , R u Ra (NpH HCnonb3oBaHHH AJA BLIYHCICHHS
dopmya Ta6a. 40 npuunmaerct Npp=N)

JBsofinas apmartypa

’
Onunounasn apMarypa (F,=0)

Cevense NpOH3BOAbLHONt oOpMLI

Ceuenne MNpsSMOYroJbHOR

Ceuenre npou3BoabLHOMN
topMbl

CeqeHHe NPAMOYroJblioe

1. Onpenpenstem Scy u3 (61)
no gopmyne

R(£F, e+ F,¢)
0,850R

SeN= . (88)

2. Ilo Scn omnpegensieM x H
no x HaxoauM S¢, najnee genaeM
cpaBHenune ¢ S.

3. Ecmn Sc <08 S, onpexens-
eM x i no (60) Hecymyio cnoco6-
HOCTb ceyeHHd. IlpoBepsercs ye-
JgosHe (58).

4. Ecmu S¢>=0,88¢, 10 Hecy-
was CnocoGHOCTb CeyeHHs Onpe-
zenserca no (68). B cayuasx,
xoraa N pacnonaraetcs MexAy

1. Onpenensiem x n3 ycJo-
BHA (66) mo dopmyae

x=h0-e—{-

+l/(ho“‘3)2+

Ry(Fqe +F.fe’)
0,420Rb

2. Ecan monyuyeHHOe 3Haue-
HHe x<C0,55hy, TO mo (64)
onpenensieM Nyp=N H Ho-
NOJIHUTENbHO NPOBEPSIEM XZ=>
>=2a.

3. Ecin x=055hy, TO
Nup=N onpenensiem no (71)

i (89)

4. Ilpu pacnonoxennn N
Mexny apmarypaMu Fa m F,
neo6xoaumo N onpefenntsb 1o

1. Onpenensem Scny Hu3
(63) no popmyue

Fa.R,e
Sen= i (90)

2. Tlo S¢~ onpemensiem
X, a M0 X HaxoluM S¢ H
H cpaBHHBaeM S¢ ¢ Sp

3. Ecan S:.<<0,8S,, TO
BhiuhcasieM Fe no (62) u
HaxogHM Nygp=N

4. Ecin S§¢>=0838,, To
Npp=N onpenensem no
(70)

1. Omnpeneasem x wu3
(67) no popmyase

x=h0—0+
R F ,e
)2} ————.,
Y oot

(91

2. Ecan x<<0,55 hy, 1O
no (65) onpexessieM
an =N

3. Ecniu x>=0,55 hy, TO
Nnp=N onpenenserca no
(72)

JOTIONHHTENbHOMY  YCJIOBHIO
apmatypamu Fa u Fy, Heo6X0RH- | '(73), 3a pacueroe Ngp npa-
MO ROTNOJHUTENbHO Ngp=MN npo- | HHMaeTcs MeHblllee 3HaueHHe

BepuTb Mo (69). 3a pacyerHoe
Ngpp NpHHEMaeTcsi MeHbluee 3Ha-
uenne N n3 (68) n (69).

N u3 (71) u (73)

Npumenarnue. B dopmynax (88) r (89) 8HAaK MHHYC MPHHHMAETCA, eCH NMPORONbHAA CHAA MPHMAOMKEHA 32 NpefesaMi paccToR-

HHR MEeXIY UeHTDAMH TAMecTH apMatypsl F R F 4,

’

matypot F u F, ,

KomnaekcHote snementoL
(3nemenTol u3 Kupnuunol kKiadku,
ycunennole iese306eTOHOM)

5.35. KoMnieKcHBIMH HA3BIBAIOTCS 3J€MEHTHI
KaMEHHOH KJaJKM ¢ BKJIIOYEHHEM B HUX XKeJe30-
6eToHa, paboTAIOUIEr0 COBMECTHO C KJAaaKOH.
[Tpu 3TOM Xene306eTOH peKoMeHAyeTCs pacnoJaa-
raTh ¢ BHEIUHEH CTOPOHH Kiaaku (puc. 32, 6, 8),
YTO NO3BOJISIET NPOBEPHTb KayecTBO YJIOXKEHHOTO
6eToHa M siBaAsieTCs 60Jiee palHOHAJIbHBIM TNPH
BHELlEHTPEHHOM CXAaTHH, NPOJLOJbHOM H3rH6e H
u3ru6e KOHCTPYKUHH.

KoMmniekcHble KOHCTPYKLIHMH IPHMEHSIOTCS
B TeX Xe CJayyasx, YTO M KJajaka C NpoaoJb-

3HAaK MJIOC, ~— €CJIH NMPOAOAbHAS CHAA NPHAONKEHAa MEXAY UCHTPAMH TRXKECTH ap-

6) L]

I
= ins

r——— A

Puc. 32. CxeMBl ceueH{l KOMINIEKCHBIX 3JE€MEHTOB

@ — C DacronoKeHHeM >Kene306eTOHA BHYTPH KJaIKM;
6 — OZHOCTOpOHHEE pacmonoxexHne KesnezobeToHna;
8 — DACHOJNOXEKKe Kene3o6eToHa B luTpaBe KaaAk

HbIM apMHPOBaHHEM, a TaKXKe B CJIydasgx, KOraa
TpebyeTcss 3HAUHTEJNbHO YBEJHYHTb HECYILYIO
CTNOCOGHOCTb CHJIBHO HArpyeHHBIX 3JIEMEHTOB,
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5.36. [Ipy KOHCTPYHDOBAHHH KOMILIEKCHEIX
3JIEMEHTOR MIOIIAJb CEUYEeHHUsI BCEH TPOAOMbHOM
apMaTypH JIOJKHA COCTaBJATh He Goaee 1,5%
TAOHIAKH ceueHus GeToHaA.

5.37. Ilpu pacueTe KOMNJIEKCHHX 3JEMEHTOB
TNpH LEHTPAJbHOM CXKAaTHH JOJNKHO COGJIORATLCH
CIenylollee yCJIOBHE:

N << Qu.cMna(0,80 RF - RupFs -+ RaFa), 97

N — nponoabuas cuaa,

R, -— pacuetHoe conpoTHBJeHHe GeToHa
O0CEBOMY CXATHIO, NIPHHUMaeMoOe Mo
raase CHull 11-B.1-62%;

R, — pacueTHoe COmpoTHBJEHHe apMary-
PHl, TpHHEMaeMoe Nno Tabu. 22;

F¢ — nnomans ceuennss 6eToHa;

F — njomanby ceuennss KJaalKH;

Pr.c — Ko3dHUNEeHT npOAONBHOTO H3runba
KOMOAEKCHOR KOHCTPYKIHH, NPHHH-
MaeMHIH 1o Ta6a. 31 npH ynpyro#
XapaKTEPHUCTUKE KJIaLKH

TIe

E
Q. = %L,
Ree
My, — KO3®OHIHEHT, YUHTBIBAIOIHKH BJIHA-
HHe OJHUTENbHOCTH  HAarpysku (cM.
n. 4.13).

IIpHBeneHHBI MOLYAbL YNPYTrOCcTH KOMIUIEKC-
HBIX 3JIEMEHTOB H NIPUBEJCHHOE BPEMEHHOE CONpO-
THBJIEHHE KOMILIEKCHOIO CeyeHHsl Onpeneisiorcs
no ¢popMmyaam:

(98)

Eo.x Jx+ E6 Jo'

Eo.x.c= Jy + Js ’ (99)
- __RF +knp Fg
Ry.e= F+Fs ° (100)

B dopmyaax (99)—(100):

Es — HavaJbHBHIE MOZYJIH YNPYTOCTH KJaaf-
KH W G6GeToHa, ompejessieMble pjs
Knafok mno ¢gopmyne (2) u Gerona

_ cornacHo raaBe CHull I1-B.1-62*;

R=2R — BpeMeHHOe CONPOTHBJEHHE KJaIKH

CXKATHIO;
R,, — BpeMenHoe CONpOTHBJIEHHe GeTOHA
OCEBOMY CXKAaTHIO (NIPU3MEHHAsA NpoY-

HOCTb), TPHHHMAEMOe COTJIaCHO rJa-
Be CHull II-B.1-62*.

5.38. Paanuuaior aBa cayyass BHELEHTPEHHO
CXKATHIX KOMIIIEKCHBIX 3JeMEHTOB (2HaJIOTHYHO
KaMeHHBIM 3JIeMeHTaM C NPOAOJbHLIM apPMHpPOBa-
HHeM) :

a) cayuyalt ManblX 9KCLEHTPHCHTETOB

So ? 0,8 So;
6) cayyail 60abUINX SKCIEHTPHCHTETOB

Sc < 0,8 So.

O°K?

{101)

(102)
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B ciyuae ManbiX 3KCUGHTDHCHTETOB pacyeT
NPOH3BOAUTCA NO POpMYyJie
N Pu.c Mpan (0,85RSy -+ Rnp S6+ R, S,)

e

(103)

ITpu atoM, ecan cuna N npHIOKEHA Mexny
’

LlEHTPaMH TSXKECTH apMaTypul Fa u Fy , TO 10MXK-
HO OHITh YAOBJICTBOPEHO JNONOJHHTEJNbHOE yc-
JIOBHE

Pyc Myq (0.85RS, + Ry Sg+ R, S;)

N< =~

. (108

Ilpn onmHouno#t apmarype (F,=0) pacuer
NPOU3BOAHTCA N0 hopMyae
Px.c Mua (RSx + Rop Se)
. ;
B ¢popmyaax (101)—(105):

Sg=S8,+ -Rﬂ S¢ — CTAaTHYECKHMIL

N<

(105)

MOMEHT

IVIOLIAAH KOMIJIEKCHO-
ro ceueHus (mpHBeneH-
HOTO K KJajiKe) OTHO-
CHTEJBHO LIeHTPa TSXKe-
CTH pacTAHYTOH WJIH
MeHee cxKaToi apmary-
pH Fy;

Se= Syt %‘—" S6.c — CTATHYECKHA MOMEHT

IJIOMAAH CXKATOH 30HBI
KOMILJIEKCHOTO CEeYeHHS
OTHOCHTEJIbHO LEHTpa
TSXKECTH apMaTyphl Fa;
Si.c ¥ S5.o — CTATHYUCCKHE MOMEHTH
nJjomaned cxaTtom ya-
CTH CeYeHHs KJAAJKH H
6eToHA OTHOCHTENBLHO
LeHTpa TAXKECTH apMa-
TYypH Fy;
Si; S6; Sa — crarTHueCKHE MOMEHTH
nJaoulagein CeueHHs
KJa1kn, GeToHa W ap-
Matypn F, OTHOCH-
TeJbHO LEHTPa TSXKe-
| CTH apMatyph Fa;
Sk; S6; Sa — craTHYeCKHE MOMEHTHI
naomaneh CeYeHHs
K1ankH, 6eToHa M ap-
Matypu F, OTHOCH-
TeJLHO UEHTPA TsXKe-
CTH apMaTypH Fy ;
ey e — pacCTOAHASI OT TOYKH
NPHJIOKEHHS CHAB N
IO LEHTPA TSAKECTH ap-

Matypht Fy o Fa.



Ecan uentpu Tskectw apmatyput F, n F,
HaXoJfATCA Ha paccTOsiHHM GoJbliue 5 cm OT rpa-
Hell ceueHHd, TO B ¢opmyaax (104) u (105)
CTaTHYECKHE MOMEHTHl H SKCUEHTPHCHTETHI e U e’
onpejensioTCs OTHOCHTENBHO TPaHH CeueHHs.

ITpy BHELlEHTPEHHO CXKAaTHIX 3/1EMEHTaX KOM-
IJIEKCHRIX KOHCTPYKIHE ¢ GOJBIIMMH 3KCUEHTPH-
cuteTaMH (c pacnosoxenuem G6eTOHa ¢ BHeL-
Hefi CTOPOHBI KJIaJKH), NMpH KOTOPHIX cobJiona-
ercs yeaoBue S;<<0,8 S, pacuer npoussoaurcs
1o ¢opmyJe

N<uemp, (RFK.e.+ RppFeo R, F;""Ra Fa]' (106)

IMonoxeHnHe HeATPaNbHON OCH B 3TOM Cayuae
onpesesseTCsl H3 ypaBHEHHsI

RSy cnt Rup Sgen £ Ry F; ¢ — R,F,e=0. (107)

B ¢opmyne (107) sHaK nawoc NpHHHUMAETCH,
ecau cuia N NpUIOKeHa 3a npejenaMH paccTo-
STHASL MEXAY LEHTPAMU TSKECTH apMatypul Fa ¥
F,; 3nax wMuHyc—ecin cuna N npHIoxeHa
MeXAy LEHTPaMH TAXecTH apMaTypm F, B F_.

[pn oxuHounol apmarype (F,=0) pacuer
NPOH3BOAHTCA 110 GopMmyJie

N < Px.cMpa (O)Rpu.c + Ronc.c —RuFa)
H NOJOXeHHe HeHTPaJbHOH OCH
13 ypaBHeHus
@RSx.en + RnpSo.w = RaFae = 0.
B ¢opmyaax (106—109):

Fy,.— miowanb cXaTodl 30HH KJIAXKH,

Fe.c.— niomans cxxartoi 30HH GeTOHa;

Sk.cN— CTATHUECKHH MOMEHT CXAaToH 30HH

KJIaJAKH OTHOCHTEJbHO TOYKH IIPHJIOMKE-
HHUS CHJBI,
S6.cxy— CTATHUECKHH MOMEHT CXXaToH 30HHI 6e-
TOHa OTHOCHTEJbHO TOUKH NpPHJIOXKe-
HUS CHJIHL,
®— cM. TabJa. 34.

ITpn pacnosoxeHHH >Kese306eTOHa BHYTPH
KJaIKi pacyeT BHEUEHTPEHHO CXKAThIX KOMIIEK-
CHBIX KOHCTPYKUHMH HPH GOJNBLIHX 3KCLEHTPHCH-
TeTax NPOH3BOAMTCH 1o ¢opmyiam (106) —
(109), npn sToM K03GOHUHEHT » NPH R NpHHHU-
Maercsi paBHbIM 1.

5.39. Pacuer usrn6aeMuIX 3/1eMEHTOB KOMI-

JIEKCHBIX KOHCTPYKIHH NMPOHM3BOAHTCA 1o (op-
Myne

(108)
onpeneasieTcst

(109)

M < RSx.c + RnpSG.c + RaS.; (110)

MOJNOXEHHe HeATPaJbHOM OCH OlIpefesseTcs Hu3
ypaBHEHHS

R,(Fa— F,) =RF, .+ Ry, Fg.. (111)

Bricota cxXaTofi 30HEI KOMIJIEKCHOTO ceue-
HHs JOJIKHA BO BCeX CJydasiX YLOBJETBOPATDH
YC/IOBHSAM:

Sc <0,8So " Zgho—al. (112)

ITpu sToM 3Hauyenust So 1 S, a TakKe Sk H
S6.c TPHHUMAIOTCSi TAKHMH e, KaK IIpH BHELEHT-
PEHHOM CXKAaTHH, a IJIeYo BHYTPEHHeH Napbl CHA
Z NpHHHMAaeTCs DaBHBIM PAacCTOSIHHIO OT TOYKH
NPUJIOXKERHSI paBHOAelcTBYlomel ycuauii RFy.c
H RupFs. X0 LEHTpa TAXeCTH apMaTypH F,.
Ilpn omuuouHOK rubKoi apmatype (F, =0)
pacuer npousBonuTcs no ¢opmysae
M QRSR ¢+ Rzpsﬂ.c

H NOJOMXEeHHe HeHTpanbHOH ocH
U3 YpaBHEHHA

RaFa = RFx ¢ + RonG.‘c. (114)

5.40. Pacuer n3aru6aeMbIX 3JI€MEHTOB KOMII-

JEKCHHIX KOHCTDYKUHH Ha TIONEpeyHylo CHIY
NPOH3BOAUTCS NO popmyae

Q << Rrabz, (115)

rie R;,— pacueTHOe CONPOTHBJIEHHE KJAaAKH
TVIaBHBIM DACTATHBAIOLIUM HAlpaXe-
HHSIM, NpHHHMaeMmoe mo Taba. 18 u
19;
b — mupuna ceuenus;
Z— IJIeYo BHYTPEHHEH mnapel CHJA TpH
IPSIMOYrOJIbHOM CEYEeHHH

X
z2=hy— ? -

B cnyuae, Xoria NpoyHOCTb KJAaAKH NPH pac-
YyeTe Ha NONEPEUYHYIO CHJAY HeJOCTaTouyHa, Tpeby-
€TCsl IOCTAaHOBKA XOMYTOB MJIH 4acTb UPOAOMb-
HBIX cTepxHell oTrubaercsi B COOTBETCTBHH ¢ yKa-
sanusiMu raasu CHHIT 11-B.1-62*.

(113)
onpene.nne'rcx

Saementel, ycunrennvie 060LmoL

5.41. Hecymas cnoco6HOCTb CYILIECTBYIOIAX
KaMeHHBIX KOHCTPYKUHit (CTONGOB, NPOCTEHKOB,
CTeH H [p.) MOXKET OKa3aThbCs HELOCTATOYHOM NpH
PEKOHCTPYKLHH 3ZaHHH, HaJICTPOHKAX, a TaKkxKe
NPH HaJHYHH JedeKToB B Ka1agke. OnHuUM H3 Ha-
nbosee 3 peKTHBHBIX METOLOB MOBLIMIEHHS] HECY-
mel CcnocoGHOCTH CYLIECTBYIOIMIEH  KaMEHHOH
KJaJKH sBJseTcs BKJIOUeHHe ee B 06olimy. B sTom
caygae Knagka paboTaeT B YCJIOBHAX BCECTOPOH-
HErO CXKaTHf H OrPAHHYeHHs cBOGOABI romepey-
HOTrO ee pacIIHPEHHs, 4TO 3HAYHTEJbHO YBEMHUH-
8a€T CONDOTHBASEMOCTb KJalAKH BO3eiCTBHIO
NPOAOJbLHOH CHJBL.

IIpuMeHSIOTCS TPH OCHOBHHIX BHAA O00OHM:
CTajbHble, KeJe306eTOHHbIE H apPMHPOBAHHLIE
pacTBODHHIE.

OcHOBHHIMH ¢aKTOpaMH, BAHSIOWUMH HA 3¢-
¢deKTHBHOCTb 060HM, SABJASIOTCS NPOLEHT Nonepey-
HOTO apMHpPOBaHHs 060iMbl (XOMyTaMH), MapKa
6eToHa HJIH WTYKaTYPHOrO PacTBOPa M COCTOSIHHE
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KJAaKH, a TaK)Ke cxeMa TIiepelayd YCHJIHA Ha
KOHCTPYKLHIO,

C yBesnnueHHeM NpoLEHTa apMHPOBAHHS XO-
MyTaMH OPHPOCT NPOYHOCTH KJ3JIKH pacTeT He-
NPONOPUHOHANBHO, & 110 3aTyXaloleH KPHBOH.

) fo-nnanru 35x5-60x12mr
[}

Komymeor 94 - 10um

KJ1aJKH, YCHJIeHHO! 06oiiMaMu, MPH LIEHTPaJbHOM

C2XKAaTHH M BHELEHTPEHHOM CXAaTHH IPH MajhiX

IKCUEHTPHUCHTETaX (He BBIXOAALIHX 32 MpPEeAebl

siIpa CeyeHHs) NMPOH3BOAUTCS MO popMyJam:
NpH cTaabHOIl 06olimMe

Xomyme: @4-10mm

0) 9__/
6 ) & i — H
Im—— AT 2 [/ !
1 | N 1T - 7 !
S —— ) ) — 7 |
| 1 I Il -~ Loopno 2 —1—  Cmepwny - |
0 = ©» 1| o6-12mi 1
-1 1
I I I H | !
t i <2 s \r.\ bemon :
: ) : R : : wapxau 100 | 1
- ad
/_.._—T-;. ) ! J-denw | !
W i | | —tt |
y) L 1 y) | L s, )
(4 ¥ [
Wmynamypno
a pacmbopom
] £, rapru50-100
!"T‘;;‘:—_‘:I a Bemon F, X
% l] a
°© i %
1 fa
0 h
(e==seeayl]l 0 HieESES
Puc. 33. CxeMa yCHIECHMA KHPNHYHBIX CTONGOB O0GOAMaMH
a — MerannKyeckofl; 6 — Kenezo6eTOHHON; 8 — apMHPOBAHHON IWITYKATYpKOR
5.42, ¢ BepTH- 2,5 R,.
42. Craapnas ob6oiiMa COCTOMT U3 Bep V< pom, |[m R+ n— P Ran) . +
KaJIbHbIX YTOJKOB, YCTAaHABJAHBaeMbIX Ha PacTBO- Al K 142,50 100
pe 1o yrJiaM YCHJIHBaeMOro 3jleMeHTa, H XOMYTOB ,
H3 HOJIOCOBOIl CTaJM MJIH KDYIJIBIX CTepxHel, +R,. Fﬂ]; (116)
TIPUBADEHHBIX K YroikaMm, PaccTosiiue MeXAy xo-
MYyTaMH JLOJIKHO OHITh HE Gosee MeHbIUEro pas- NpH KeJae306eToHHOl 06oiiMe
mepa ceueHus 4 He Gosee 50 ¢ (puc. 33,a). % R
CraabHas o6oiiMa foJxHa ObITh 3allMIIEHa OT N < pprg, [(mKIH- n—— —“L’) F+
KOPPO3HH CJI0EM IIeMEHTHOrO pacTBOPA TOJILH- I+p 1004
HO# 25—30 mm. I HALeXKHOro CUEMJIEHHs pacT- .
F F,l; 117
BOpa CTaJibHble YrOJKH 3aKpPhIBAIOTCA MeTaJslli- T Mg Rup Fo+ Rac Fali (17

4eCKOH CeTKOM.

5.43. )XKenesoGetonHasi 06oiiMa BBIIOJHSIETCR
13 6eToHa Mapx¥ He HuKe 100 ¢ apMupoBaHHeM
BEPTHKAJNbHBIMH CTEPXHSMH H CBapHHIMH XOMY-
taMH. PaccrosinHe MeXAy XoMyTaMH IOJIXHO
6bITh He Gosee 15 cu. TonmmHa oGofiMbl Ha3Ha-
YyaeTCsl MO pacdeTy U MoxXeT 6piTh oT 4 10 12 em
(puc. 33, 6).

5.44. llItykarypHas o6oiiMa apMHpYyeTcs aHa-
JIOTHYHO KeJie300eTOHHOH, HO BMecTo GeToHa ap-
MaTypa IOKPbIBAETCSI CJI0EM LIEMEHTHOTO PacTBO-
pa (mrykarypkoit) Mapkn 75—100.

5.45. Pacuer KOHCTPYKUHRt H3 KHPIIHYHOR

58

npH apMHPOBAHHOH IITYKAaTypHO!H 06oiMe
2,8p

14+ 2p

Benuuynabnl K03 UUHEHTOB P H 1 NPHHHMA-
J0TCS: NPH UEHTPAJbHOM CXKaTHH p=I1 u n=1,
[pH BHENEHTPEHHOM CXKATHH

-Bﬂ)r. (118)

N < Ppmpy (me + 1 100

2

¢=1——:‘l; (119)
de

n.—.l—-h!. (120)



B ¢opmynax (116)—(118):
N — npojosnbHas cuaa;
F— nyolans ceyeHUs YCHIMBAEMOH KJaAKH;
F,— naomwans ceueHUsi NPOXOJBHEIX YroJKoB

CTa/JIbHOH OOOMMBI MM NPOAOJbHOH ap-
MaTypHl XxeJie306eTOHHOH 060HMH;
F 4— naomans ceyeHHsi GeToHa OOGOMMEBI, 3a-
KJIIO4eHHasi MeXAY XOMYTaMH H KJajaKoi
(6e3 yuera 3aLIHTHOTO CJIOf);
R,., — pacueTHoe CONPOTHBJIeHHE TIONEPEYHOI
apMaTtypbl 060iiMbl;
R,..— pacueTHOe CONPOTHBJEHHE TNPOAOJbHOM
CXKaToH apMaTyphl;
¢ — K03bdHUUHEHT NPOROJbHOrO H3ruba (mpH
onpefeseHHH ¢ 3HaYeHHe o NIPHHUMAeTCst
KaK AJs HEYCHJIEHHOH KJIalKH);

My, — K03QQHIHEHT, YYHTHLIBAIOUIMN BIHSHUE
IOJMUTEJBHOTO  BO3MEHCTBUS  HArpysKH
(cm. . 4.13);

m,— K03 HIHEHT YCIOBHI paGoThl KJaIKH,
NPHHHMaeMbIH myx=1 Jpas Kaaikn 6e3
NOBpeXAeHHH; I Mx=0,7 — AN KIaAKH
C TPEllHHaMH;

me— Ko3pduuueHT ycaosuit pabothl GeTOHa,
IpPHHHMaeMBbl;

mg= 1 — npHu nepefaye Harpy3Kku Ha o6oiimy
M HaJIMYMH ONOPH CHH3Y 060MMBI;

mg¢= 0,7 — npu nepejaye HArpy3Kd Ha o6Goi-
MYy H OTCYTCTBHH ONODHI CHH3Y OGOHMBI;

mg= 0,35 — 6e3 HenocpeACTBEHHOH Nepefauyu
Harpysku Ha o6oHMYy;

p— TIPOLIEHT apMHDPOBAaHHS XOMYTaMH H morme-
PEYHbIMH IJIaHKaMH, onpefeasieMblit IO

dopmyne
2F 5 (h+ b)
= —2——=100; 121
hbs (121)
F,— ceuenve  XoMyra WJIH  NONEpeYHOH
IVIaHKH;
h ub— paamMepbl CTOPOH YCHJAHBAEMOro 3Jje-
MEHTa;

§— paccTOfiHHEe MeXAY OCAMH IonepedHbIX
cBfi3eil NMpH cTanbHbIX oboiiMax (h>=>s<C
< b, Ho He Gosiee 50 cM) MM MEXOY XO-
MYTaMH NpH XKele306eTOHHBIX M IITYKa-
TYpHbIX oboiimax (s<<15 cm).

5.46. C yBennueHHeM pa3sMepoB cedeHHs (LIH-
PHHBI) 3JE€MEHTOB NPH COOTHOUIEHHH HX CTOPOH
ot 1:1 mo 1:2,5 spdekTHBHOCTE 060HM HECKOJIBKO
yMeHbIlUaeTcsl, ORHAKO 3TO YMeHblleHHe He3HAUH-
TEJNbHO H NPAKTHYECKH €r0 MOXHO HE YUHTHIBATh.

Korza ofHa H3 CTOpPOH 3/eMeHTa, HanmpuMep
cTeHa (pHc. 34), uMeeT 3HAUHUTEbHYIO IPOTIKEH-
HOCTh, TO HEOOXOAMMA MOCTAHOBKA JONOJHHTEb-
HBIX TIONEPEYHBIX, MPONYCKAaeMbIX uepe3 KJAanKy,
CBfi3el, pacrnoJaraeMuix APYr oT APyra mo JJIHHe
CTeHbnl Ha pacctosiHAR He Gosee 2d M He GoJjee

100 cx, rne d — TOJIIINHA CTEHBI, H O BLICOTE HE
6onee 75 cm. CBsA3H HOKHBI OBITh HaNeXHO 3a-
KpensieHH. PacueT MOMOJHHTENBbHBIX MONEPEYHbIX
cBs3ell npousBoautcs no dopmynae (117), npu
3TOM K03duLueHT yca0BHi paboThl CBsA3el NpH-
HHMaercs paBHbiM 0,5.

Puc 34. Cxema ycusieHHs CTeHB KeJ1e300eToH-
HOH O0060HMOi

! — merannugeckass  CeTKa; 2 — AONOAHUTENbHbIE
CTepIKHHK, PACNOJONEHHBIE CBEpX CeTKH; 3 — XOMYTH
(cBA3K); 4 — GeTOoH OGOAMN; 5 — KNaAKA CTEHBI

ITpumep 7. Pacuer yCHIEHMA KHPRHYHOrO INPOCTEHKA
CTaabHOlH 060HMOi}.

Tpe6yetcst 3anpoeKTHPOBaTh ycuNeHHe NMPOCTEHKA B CY-
LICCTBYIOLIEM KHJIOM AOME. Knam(a NPOCTEHKOB BHINOJHCHA
U3 TJIHHAHOTO KHPMNH4YA IJAACTHYCCKOro q)OpMOBaHHﬂ MapKn
75 ®a pacrBope Mapku 25. Pasmep ceuenwust mpocrenka
54X 103 cm, BricoTa 180 c¢Af; pacueTHasl BhICOTA CTeHH NPH
npogoabHoM u3rnée 2,78 s. Knagka mpocTeHka BHIIOJHEHA
C YTOJIIEHHBIMH LIBAMH HH3KOTO KauyecTBa, B KJIaJgKe HMe-
IOTCSl HeOOJIbllIHe HayaJbHble TPEWMHB B OTIAEJNbHBIX KHP-
NHYaX H BEPTHKAJIbHBIX UIBAX, 3TC CBHAETEJIBCTBYET O TOM,
4TO HaNpsXKEHHe B KJaJAKe NOCTHrio npumepHo 0,7R (Bpe-
MERHOrO CONMPOTHBJIEHHA) KAaAKH. Ha npocreHok aefictyer
BePTHKaJNbHOE Ycuaie, paBuoe 60 T, NPHIOKEHHOE C IKC-
IEHTPUCHTETOM 5 €A MO OTHOLUIEHHIO X TOJIIHHE CTEHBI.

[To apxXHTEKTYpDHBIM COOOpDAaKEHHAM YCHJIEHHE KJagKU
NPHHHMAETCA INOCPEACTBOM BKJIOYEHHS NPOCTEHKA B CTaJb-
HYI0O 060fiMy H3 YroJIKOB COTJIACHO YKa3anuam 1. 5.39.

M3 dopmyanl (116) onpenenasiem HeoOXORHMOE yBeJHYe-
HHe HeCYIUeH cocOGHOCTH NPOCTeHKa 32 CYeT MONepevHoil
apMaTyphu 060fMEl

2,50  Ranm N
— . Er =
142,50~ 100 I

2e, 10
=]l——=]1—~—=0,815
A h 54
(nd taba. 31 nmpu A=>5,5); a=1000; ¢;=~¢==0,98. Co-
raacko m. 4.13 nNpUHHMaeM Mya=1; mo Ta6n. 10 R=
=11 k[l/cM?*; mx=07;, F, — BepTHKanbHas apMatypa
06OfMH (YrOJKH) NPHHHMAETCS NO KOHCTPYKTHBHBIM €000-
paxennsiM, B HalleM ciaydae 41 50X50 mam Fy=4X48=
=19,2 cM2,
IIpurumMaem xas o6ofiMel cTaab Kaacca A-I.
Ilo Ta6a. 22 Ra.c =430 x[/cu? 1 Rax=1500 «I'/cm?.
ITo ¢opmyse (120)

—m RF—R, _F,

a.c'ar
rae

be, 4.5
k h n
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Coraacuo ¢popmyae (116)
0,63-2,5p 1500

=TT 25 100 0=
000 4 15550 — 430.19.2:
0,815.0,98 ' bt
0,63-2,50 1500  23,6p

— = ———— = 4,33 kI"/cm?,
p

oTkyaa p =0,34%.

[IpHuuMaeM paccTOsiHHE MeXAy NONEPEYHBIMH XOMYTaMH
o6ofiMbl 34 cu H onpenenseM HX CeYEHHE H3 YCJAOBHS

Va.x

100 =0,34%; TIlo dopmyae (121):
Vica
2F,(h+ b 2
pFalht 85, o, 2Fa(4+103) 314 F,
hbs 35-54-103 1890
0.34.1890
- = 2
F,x 314 2.05 cm2
IlpunumaeM nosocy cedenHeM 30X7 mum;, Fan=
=2,10 cm2

Ilpumep 8. B cBA3H ¢ HANCTPOIIKON 3aaHus Tpe6yercs
3aNPOEKTHPOBATb YCHJEHHE BHYTPEHHeH Hecylled KHpIHY-
HOM cTeHH ToJIHHOA 1,5 KupnHua (38 ca). Beicota Crennt
OT YPOBHSI MoJia A0 HH3a MEPEKPHITHA COGOpHOro HacTHJA
3 M. Knanka cTeHbl BHINOANHEHA H3 CIVIOWIHOTO TIJIHHSHOTO
KHPNIHYa IJIaCTHYECKOTO (OPMOBaHHS MAapKH 75 Ha pPacTBO-
pe Mapku 25. CocTosiHHe KJIaJAKH yAOBjaeTBOpHTeabHOE. 1Toc-
Jie HaACTPOHKH Ha | m cTeHnl OyleT nepefaBaThcsl YCHAHE

oceBoe 75 T.
Fc=3800 c#x2 glo% taba. 10; 25 u 31 R=11 «l[cu?
a=1000; A= -——— =79; 9=0,92, no m. 4.13 mza=1.

38

PacueTnad Hecymas crnoco6HOCTb OLHOrC MeTpa CTeHbl
onpeaeasercs no ¢opmyne Nppex==@mzzRF=0,92-11X
X 3800=238 400 xI"<<75 000 «T.

TpebyeTcsi ycHJeHHe CTeHB, KOTOPOE OCYIUECTBJsSIEM
NOCPEACTBOM BKJIOYEHHS] CTEHH B ABYXCTOPOHHIOI Kese30-
6eTOHHYI0O OO6OHMY ¢ IIOCTAHOBKON MONOJHHTEJBHBLIX MO-
NEePEYHBIX CTaJbHbIX CBSI3EH.

Toanuiny kene306eTOHHBIX CTEHOK N0 KOHCTDYKTHBHBEIM
coo6paxeHusiM NDHHHMaeM MHHHMAaJbHOA paBHoil 6 ca.
Beron Mapku 200 M apMHpOBaHHe CTaJbHOM ceTKOR H3
cTepxHelt nuaMeTpoM 5 mm ¢ siwefixonn 15X 15 cm. Kpome
Toro, nas ofecrneyeHHss paboThl KeJe300eTOHHHX CTEHOK
KaK 06OMMBl CBEPX CETOK CTaBHM BEPTHKaJbHHE CTEPIKHU
H3 KpyrJoft ctanau auameTrpoM 16 mm uepes 50 c¢x H mo-
nepeuxbie CRA3H AHameTpom 16 mm uepe3 50 cu no BmicoTe
H AJIHHEe CTEHBI.

Hecymas cnoco6HocTs | 4 CTEHH yCHJIEHHOR Keae306e-
TOHHOR oGofimMoft onpenensiem no ¢opmyJae (117). Ilpu stom
NPHHHMAaeM, UTO YCHJIHE HeNOCPeACTBEHHO Ha Kene306eToH-
HyI0 o0ofiMy He nepefaercsi; KO3(hOHIHEHT yCa0BHE pabo-
TH XKeje300eToHa npuauMaeM me=0,35. [Ipu onpenesenun
NONEPEeTHOr0 aPMHPOBAHKA OGOAMB! YYHTHIBAEM TOJBKO IO+
TepeuHne CBA3M AuamerpoMm 16 MM, pacnonoxenHbie yepes
50 cx no KAHHE H BLICOTE CTEHHI.

OnpefensieM NpPOLEHT apMHPOBAHHS NMONEPEYHBIMH CBfI-
3AMH:

p=&100=Fala 2,01.38

|/ Fde, "~ 50.50-38
rae Vau Vg— cooTBeTCTBEHHO 06BEM CTEpPKHA (CBA3H) H
COOTBETCTBYIOUIETO O6bEMa KJAaXKH;

Fy = 2,0l— nuomanb ceueHus: OMHOTO CTEPIHKHS;
d.y — TONMIHHA CTEHMI.

100

100 = 0,08%,
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BepTnkaabHoe apMuHpoBaHHe OGOMMHI NPHHATO 7 AHaMeT-
poM 5 smm n 2 nuamerpom 16 mm Ha Kaxabie 50 cM RAMHH
crennl. Ilromanp apmatyps Ha | a crenn 6ymer Fo=
=2(1,37+4,02) =10,8 cu?, F6=2-6-100=1200 cm2
Kosdpdunuent ¢ npusnMaeM B 3anac NPOYHOCTH KaK
AN KHPIHYHOH KJIAXKH, YUYHTHIBAst BRICOTY BCEI'O CEUEHHs ¢

yueToM 060ifiMEI; a= 1000; 7."=E=6,25; ¢=096; Rap

6erona=65 xI/cm2. Tlo Taba.
=1500 «I'/cm2.
Hcexons u3 npuBeleHHHX OaHHHX no ¢opmyae (117)

¢ BBeleHHeM KO3ddHUHMeHTa YcaoBHA paboTn 0,5 (n. 5.43)

N:0'96[<“+M @)ssoo-r

140,08 100

22 aaa cBasell Ry=

-+ 0,35-80.1200 + 430-10,8] =83000 x/" > 75000 /.

TaknM 0GpasoM, NpPHHATOE YCHJEHHE CTEHH AOCTaTOUHO.

6. (5). PACYET 3JIEMEHTOB
KAMEHHBIX U APMOKAMEHHBIX
KOHCTPYKUHHA
MO NPEAEJIbHbIM COCTOSAHHAM
BTOPOH IPYIINbI

(no 06pa30BaHMIO H PACKPHITHIO TPELIHH
H 1o aedopmauusm)

6.1(5.1). Ilo o6pa3oBaHHIO H PACKPBITHIO TPe-
wHH (IIBOB KJajaKH) 1 no AedopMmauusam cie-
AyeT PacCYHThIBATH:

a) BHEUEGHTPEHHO CXaThble HeapMHPOBaHHBIE
3JeMeHTH npu €0>0,7 y (cm. 1. 6.5) (5.2);

6) cMexHble, pafoTalollie COBMECTHO KOH-
CTDYKTHBHBIE 3JeMeHThl KJalAKH (Hanpumep, co-
NpsKeHUs] NPHUMBIKAOUINX APYr K APYry CTEH,
O06JMLOBKH ¥ OCHOBHOH YacTH CTEHH X T.N.) H3
MaTepHaJioB pasnuyHod  nedhOpMaATHBHOCTH
(c pasnHYHBIMH MOAYJSIMM YHPYrocTH, NOJ3Y-
4YeCTbIO, yCcaJKOH) HJH NPH 3HA4YUTEJNLHOH pas-
HHULE B HanpsiKeHHAX, BOSHUKAIOWIHX B 3THX 3.e-
MeHTax (cM.pasnea 8.6);

B) caMOHeCyLiHe CTE€Hbl, CBfi3aHHble C Kap-
KacaMu u paboTalouie Ha TOoNepeyHbiit H3Tuob,
ecJIH Hecymasi cnoco6HOCTb CTE€H HeJOCTaTOYHa
415 caMoctositenbHOro (6e3 Kapkaca) BOCTIpH-
ATHS Harpysok (cM.pasgen 8.4);

T) CTeHOBble 3anOJHEHHsI KapKacoB — Ha me-
PeKOC B IVIOCKOCTH CTEH;

A) TpPOLOJbHO-apPMHPOBAHHBIE €MKOCTH TIpH
HaJHuud TpeOGOBAaHHH HENPOHHILAEMOCTH LUTYKa-
TYPHBIX HJH IJIMTOYHBIX H3OJSUHOHHLIX NOKPHI-
THH;

e) JpyrHe 3JEeMeHTBl COOPYXKeHHil, B KOTO-
pbix o6pa3oBaHHe TPeUWIHH He JOMYCKaeTcst HJH
e pacKphHITHe TPellHH AOJKHO GbITh OrpaHuve-
HO 1O YCJOBHSIM 3KCIJIyaTallHH.

Pacuer no packphHITHIO TpellHH He TpeGyeTcs
npH ydyere OCOOBIX HArpy3oK HJM BO3JeACTBHI.



PacyeT KaMeHHBIX H apMOKaMeHHBIX KOH-
CTPYKUHH MO NpefebHBIM COCTOSIHHSIM BTOPOH
TPYNMNB! MPOH3BOJUTCS:

a) no pebopmauusM — Ha BO3/JeHCTBHE HOP-
MaTHBHBIX Harpysok;

6) No pacKpHITHIO TPEIIHH —Ha BO3JeHCT-
BHE paCyeTHBIX MM HOPMATHBHBIX Harpys3okK.

6.2. Ecu nedpopMauun pacTsXKeHHS KIalKH
BLI3BAaHbl MepeMelIeHNsIMI KapKaca HJIH BeTpo-
BbIX MOSICOB, NOJNIEPKHBAIOWHKX CaMOHeCyLlHe
HJIIl HaBeCHBIE CTEHbI, TO NpejenbHble Aedopma-
IHH pacTsKeHlls KJIaAKH NPUHUMAIOTCS DaBHHI-
MH &rp=0,15-103 B 31aHUAX NepBOA CTemeHH
IOJNTOBEUHOCTH; &np==0,2 - 10— B 3maHuAX BTO-
poit cTeneH! 10/rOBEYHOCTI.

[Tpn HanHuuM NPOAOJLHOrO apMHPOBAHHS B
konnyectse n>=0,03%, a Takke mnpu omTyKa-
TypHBAaHHH HEaPMHUPOBAHHBIX KOHCTPYKUHH MO
CeTKe, MPHBEACHHEIE Bbillle 3HAYEHHS E€gp YBEJIH-
ypBaloTcsa Ha 259Y%.

6.3. KoHCTpyKuuH, B KOTOPBIX IO  YCJIOBHSIM
IKCIJIYyaTauul He MOXET GbITb RONYILEHO NOosIBJIe-
HHe TPeIiiH B IITYKaTyPHBIX H APYTHX IOKPLITH-
X, HOJKHBI ObITh NMPOBepeHb Ha JAedopmaniu
PacTAHYTHIX TNOBepXHocTell. ITH AedopMalHH
onpenensiloTCSl  NpH HOPMATHBHBIX Har-
py3kax, Kotopbie OyAyT NpHJIOXKEHB NOCJe Ha-
HECEeHHsI WTYKATYPHBX IJAH JPYTHX NOKPHITHIH,
H He [O/JAHBl NpEBbIIATh BEJHUYHH, NPHBEICH-
HbIX B Tabu. 43.

6.4. Pacyer 1no nebopmMauuaM pacTAHYTHIX
NOBEPXHOCTEH KaMeHHBIX KOHCTPYKLHH H3 Heap-
MHPOBAHHOH KJaJKH MPOH3BOJAHTCA mo ¢opmy-
JaMm:

Ha OCeBOe pacTsxeHHe

N" < EFepy; (122)
Ha H3rub
Elenp

M
\h—y

; (123)

Ha BHEUEHTPEHHOE CXXaTHe
EFeqp

F(h—y)e, ;

—_—-—J —

NE < (124)

Ha BHEUECHTPECHHOE DACTsIKEHIC

EFenp

Fh—y)e
o

Nt < (125)

+1

B dopmyaax (122) — (125);

N* uw M" — nponospnas cujsa H MOMEHT OT
HOPMAaTHBHBIX Harpy3ok, KOTOpble
6yayT NPUJIOKEHBI MOCTE HAaHeceHHsI
Ha TOBEPXHOCTb KJIAIKH IITyKaTyp-
HBIX HJH NJIHTOYHBIX TMOKPHITHIL;

Ta6aunwma 43

Mpenenbibie OTHOCHTEAbHbIE AedOPMAUHH Enp
PacTsXKEeHHA KJIaAK¥, FapAHTHPYIOLUHE OT MOSIBJCHHS
TPeIHN B 3aLHTHOM cJOe Ha PacTAHYTON
MOBEPXHOCTH KAAAKH

Buan 1 HasHayerue WITYKAaTYPKH enp

I'unponsonsuHOHHAA LEMEHTHAA IUTYKa-
TYpKa AJ8 KOHCTPYKUHH, NOXBEPKEHHBIX
THAPOCIaTHYECKOMY MAABJEHHIO XHAKOCTeM

Kucnoroynopnasi WITYKaTypKa Ha XHJ-
KOM CTeKJe HJH ONHOCJOIHOe NMOKPBITHE H3
MJHTOK KaMeHHOro Jutba (muaba3, O6a-
3aJbT) Ha KHCJOTOYMOPHOM 3aMa3ke

0,08-10—3

0,05-10—3

JIByx M TpexcJoNlble NMOKPHTHS H3 Nps-
MOYTOJIbHBIX MJHTOK KAaMEHHOTO JHTbsl Ha
KHCJIOTOYNOPHOR 3aMa3kKe:

a) BAOJb AJHHHON CTOPOHBI ILTHTOK

6) To e, BAOJbL KOPOTKOH CTOPOHBI
WIHTOK . . . . . . . . .

0,1-10-3

0,08-10—3

&np— NpeaesbHbIe Jdedopmauuu o
T26J1. 43;

(h — y)— paccTosiHe OT UEHTPA TANKECTH Ce-

YeHHs KJaJKd A0 HaHGoJee yjpalieH-

HOH pDacCTSIHYTOH TPAHH IOKPBITHS.

MMpumevannsa: 1. PacueT apMHpPOBaHHBEIX KaMel-
HBIX KOHCTPYKUHil, Ae(OpMaLUH KOTOPBIX MO YCJIOBHAM 3KC-
mayaTauHu JOJIXHBL ObITb OrpaHHY€HH, NPOH3BOAHTCA MO
PacCKpHITHIO TPeLIMH 1O yKasaHusiM m. 6.9.

2. epopMaunn rxene306eTOHHLIX H CTAJNbHBIX KOHCT-
PYKLHH, HeCYWHX Ha cefe KaMeHHHle NMOKPHITHS, KedopMa-
UHH KOTOPDBIX JOJI2KIIbI 6HTb IO YCJAOBHAM 3KCIJlyaTalHH
orpaHuyeHbl (CTEHKH pesepByapoB, BaHH M JAPYTHX €MKO-
cTeil), OnpeaensIoTCH N0 YKa3aHHAM HOPM I[DOEKTHPOBAHHS
3THX KOHCTPYKIUHIL.

6.5(5.2). Pacuer 1o pacKpHITHIO  TpEIUHH
(lBOB KJaJKH) BHELEHTPEHHO CIKAaThiX HeapMH-
POBAaHHRIX KaMEHHBIX KOHCTPYKUHMH cJAemyeT
NPOU3BOAMUTL NPH €,>0,7 y ucxons n3 clenyo-
UIHX MOJIOXKEHHUH:

a) yCHJIHSl ONpeleNsloT 1O pacyeTHbIM Har-
py3XaM TIPH OCHOBHBIX COYETAHNIAX BO3NEHCTBHN.
Hns ocobbix coueTaHuil BO3AEHCTBHI pacuer no
PacKpBHITHIO TPEIUHH JOnycKaeTcss He NPOU3BO-
JHTb;

6) npn pacyeTre IPHHHMACTCSA
3MOpa HanpAXEHHH BHENEITPEHHOro
KakK AJ151 YIpyroro Ttena;

B) pacueT NPOU3BOAMTCS A8 MNOJHOrLO ceye-
HHSl MO YCJOBHOMY KpaeBOMY HamnpsxXKeHHIO pa-
CTsI2KeHHs, KOTOPOE XapaKTepH3yeT BeJHUIHY
PACKpPHITHA TPEUIMH B PacTIHYTON 30HE.

Pacuer ciaenyer npoussoguth no gopmyJc

JHHeHHas
cxKartus

m'rp Rp H F
F(h—y)e,
J

N< . (126)23)

1
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J — MOMEHT MHepIHH ceyeHMs B Hampas-
JIEHHH H3rubaiolmero MoOMeHTa;

Y — PacCTOsIHHe OT LIEHTPa TSXKeCTH ce-
YeHHs1 JO Gosee CKaToOro ero Kpas;

Rp..— pacyeTHOe CONPOTHBJEHHE KJalKl
pacTsaiXKeHHI0 NpH u3rube (cm.TabJ.
18(10)—20(12);

m.p— KO3GduunenT  ycaosufi  paboTh
KJIaJKH 10 pPAaCKPBITHIO  TpelUllH,
NpHHHMaeMblil no tab.a. 44 (21).

OcraJbhble 06003HAUYEHHsT BEJIHUHH Te 7K€, UuTo
B m. 4.20 (4.4).

rne

Ta6aunma 44 (21)

Ta6aunma 45

PacueTHbie conpoTusaenust apMatypsl R.° B xI'/cu?

AJA NPOXOJBHO APMHPOBAHHBIX KOHCTPYKLM
NIPH pacyere HX MO PACKPHITHIO TPELIHH

Pacuersbie
CONpOTHBJIE-
HHSL apMaTyph
NIpH CTeNeHH
Aonroeey-
HOCTH

—— e

1 |

Haumenosanne

KOHCTPYKIHH YenoBua paGotst

IMponoavuo-ap- a) PacrsaxeHnHe Ka8xKH
MHpOBaHHble H3I'H- | B TODH30OHTaNbHOM  Ha-
GaeMble H pacTs- | NpasiaeHHH (mo nepenxaan-
HYTHIE 3JIeMEHThl B | HOMY CEYeHHIo) . . 420 | 600 | 600

YCIOBHAX  arpec- 6) PacrsxeHHe Kna KK
. CHBHOR AN% apMa- | B BePTHKa/AbHOM Hampan-
KoaddHuuuenrsr ycnosuit pa6boThl KIaaku TYPH Cpennt NeHHK (no Henepenxsaxuo- 3 .
N0 PACKPHTHIO TPEIHH (LIBOB KJAAKH) Mrp My cedenxio) . . . . .| 250 } 350 350
Koaddurunents yenopuit paGorsi
NIpH CTENEHH HaJeKHOCTH IpononbHo-ap- a) FHnDouaonquOHHaﬂ _
XapaxTepHCTHKAa H YCIOBHSA 5 MHDOBAaHNBIE €MKO- | INTYKaTypKa . . . . o | 170 ) 250 | 3%
paBoTHl XJaAKH KOHCTPYKIK CTH NpPH HAnHYHH
I . 1 TpeGoBaHu Ke- 6) Kucaoroynopras mTy-
l TIPOHHIAeMOCTH KaTypka Ha HKHAKOM
NOKPHITHA KaMe- | CTéKae H OnHOCKONHOE mo-
B KpBITHE H3 IVIHTOK KaMen-

1. HeapMHupoBaHHas, HAIX KOHCTPYXIR HOTO JHTbA Ha KHCJOTO- _
BHELEHTPEHHO HarpyXeH- ynopHoft 3amaske . ., . | 120 | 150 | 150
Hafg H pacTaHyTas Kiaanp- 8) HByx- ¥ Tpexcaofinaoe
Ka 1,5 2,0 3,0 TOKPHITHE H3 NPAMOYronb-

e a A T ERANATUR. HLIX IJHTOK KaMEHHOro

2. To e, 9 A€KOpaTHB- JHTbS Ha KHCJAOTOynopHoft

HOJi OTHEJKOH AJsS KOHCT- aamaske:

pacTsaKeHHe BAOND
pykuaft ¢ nosmmeﬂgbmu anuHHOR cropomm mamrox | 3X0 | 350 | 350
apXHTEeKTYPHHIMH TpeboBa- PACTAKENKE BROAD KO- i
HUsIMH . . . 1,2 1,2 — POTKOMl CTOPOHII HAUTOK 170 | 250 § 250

3. Heapmnponarman
BHELIEHTPEHHO Harpymxes-

Hasl ¢ THAPOH3OJSIHOHHON .

m‘ryxarypgoﬁ JASi KOHGT- Mpumeuannna: 1. Pacyer no mecyme#t cnoco6Hoc-

pYKumi, paGoTaommx Ha TH KOHCTPYKUHHA, YKa3aHHbIX B M. 6.6, 10MKEH NPOH3BOAHTD-

rnnpoc{am‘lecxoe nasJe- CA C Y4eTOM pacuEeHCHHsi KOHCTPYKIHH NOC/Ae BO3HHKHOBE-

HHe HIKOCTH 1.2 1.5 _ HHSI TPeUlH!! HJaH 06pa3soBaHHs WaPHHPOB B CEYEHHSAX C pac-
.. , ,

4. To Xe, ¢ KHCIAOTO- KpHITHEM LIBOB.
ynopHoit IITYKaTypKOit 2. Ecnu Tpe6GoBanusa pacueTa no TpemuHaMm (n. 6.6) ne
MM OGJHLOBKON Ha 3a- YAOBJETBOPEHBI, B MECTaX PACKPLITHSA IUBOB NOJXHLEI OHTb
Ma3Ke Ha XHIKOM CTeKje 0,8 1,0 1,0 NpeAycMOTpeHb IePOPMANKOHHEE LUBHI.

6.7. Pacuetr npononbHo apMUPOBaHHbIX pac-

Mpumevanue. Kodddunuentn ycaopHit paGoTh no pac-
KDHITHIO TPEUIHH /M ., NPH pacueTe NPOAOJNbHO-aPMHEPOBAHHOA Kiaf-

KH Ha BHellCHTPEHHOe CXaTHe, H3ru6, oOceBoe M BHelEeHTPeHHOe
pacTsiKeHHe H IJaBHble PAacTHTHBAIOIUIHE HaNpsAxeHUS NPHHEMAIOTCH
no tabn. 44(21) ¢ koadpd¥uHeHTaAMH:
1,25 npr K 2 0,1%;
1 nmpup < 0,05%.
TIpr TpOMEXYTOUHBIX NPOIEHTaX APMHPOBAHHA — IO HHTEPIO-
JAUHHA o ¢opMyae K=0,75+5 ~

6.6. I'lpu pacuere mo TpeuwHaM KOHCTPYKUHH
H3 HeapMHPOBAHHOM H apMHPOBAaHHOH KJAJIKH,
B KOTOpPLIX PAaCKpHITHE IIBOB B KJaJKe MOXer
BbI3BAThb MNOMABJECHHE TPEIIHH B ILUTYKaTypKe, HO
He SIBJSIeTCS1 ONacHLIM JJisl MPOYHOCTH H YCTOM-
4IBOCTH KOHCTpYKuMi, B ¢opMysax pacueTa Ha
IIDOYHOCTb MO DPaCTSKEeHH0 Bcex BHIAOB (Rp,
Rp.s, Rra) npuHIMaIOTCS NPOAONBHbIE CHJIBI X M3-
ru6amouiie MOMEHTBHI N0 HODMaTHBHBIM Harpys-
KaM ¥ KoadOuUHEHTH YCJAOBHH paboTel 1O
Tabi1. 44 (21).
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TAHYTHIX, HU3THOACMbIX H BHELEHTPEHHO CiKaThbIX
KaMEHHbIX KOHCTPYKLUHH 1O PaCKpPLITHIO TpellHIl
(IWIBOB KJIaAKH) [OJIKeH NPOU3BOAHTBLCS MCXOIA
H3 CJeAYIOUIHX MPeANOChIOK:

a) pacueT NPOH3BOAMTCS /st BCEr0 CeueHHs
K1agKl H apMaTtypel (06e3 yuera pacKpbITHA
NIBOB), NPHHHMasl 3aKOH JHHEHHOro pacmpene-
JeHHS HalpsAXKeHHH MO CeYCHHIO;

6) pacyeTHbie  CONPOTHBJCHHA
NPHHAMAIOTCA no Taba. 45.

6.8. IIpu pacuere NpoAoOJbHO apMHPOBAHHBX
BHELlCHTPEHHO C¥AaTbiX, H3THOAEMbIX 1I PACTSHY-
ThIX KaAMEHHBIX KOHCTPYKUMH 1O PACKPBITHIO Tpe-
INHE (LIBOB KJANKH) CeYeHHe KOHCTPYKUHH NpH-
BOAHTCA K OJHOMY MaTepHany (cTaau) no OTHO-
IIEHHIO MOJYJeH YNpyrocTH KJaAKH H CTaju

apMartyps!



[lnomane ceyeHusi, pacCTosiHHe LEHTpPa Ts-
KECTH CEUeHHS A0 CXKATOH TPaHH M MOMEHT
HHEPLUHH INPHBEIEHHOIO CEYEHHs ONpeNeIsIoTcs
no gopmynam

Fop=nF+ F,+Fg
n Fy+F h +F.d
20 . (128)
Frp
Jop = nJ+n'F (ynp — y)2+ F, (ho— ynp)g—i-
-+ F; (ym, —-a')z.
B ¢dopmyaax (127) — (129):
n’' — oTHOMIEHHe MOAyJell ynmpyroctH
KJaJIKH H CcTaju,
F,y, J—miowanp ccyeHusi, paccTosHHe
IEHTpPA TSAMECTH CeueHus .0
CXaToil rpaHH M MOMEHT IHHep-
ONH CEYEHHs1 KJIAJKH;

Frps Ynps Jnp — T€ Ae BeNNUNHBI 4715 NIPIIBEAEH-
HOTO CEYeHHS;

(127)

Ynp =

(129)

F,— nnomane ceueHuss PacTAHYTOl
apMaTypsl;

F,— njomajb ceycHHsi CxKaToil ap-
MaTypH;

hy,—= h—a — paGouasi BHiCOTa ceue-
HisL;

@— pacCTosiHAe OT HEHTPa TSKECTH
PAacTAHYTOH apMaTypel 10 pac-
TAHYTOTO Kpas CeyeHHs;

@' — pacCTOsIHHE OT LEHTPA TSIKEeCTH
CXaToH apMaTypel A0 CKaToro
Kpasi cedeHis.

6.9. Pacuer nmo paCKpLITHIO TPELIHH NPOAOJb-
HO apMHPOBaHHBIX KaMEeHHBIX KOHCTPYKUHIl npo-
H3BOAHTCS 1O dopMyJaMm:
Ha OCEBOE pACTAXEHHE
N mo RIPF s (130)
Ha H3rub
T
Map RE® Jrp

ho — Ynp

M“

: (13D

Ha BHEUEHTPCHHOE CXKaTHe

Y
N < m., Ry an (132)
Frp (hy — Ynp) €0 -1
Top
Ha BHeueHTPEHHOE pacTdaXeHne
m_ R™PF
N P _a__qp (133)

Fnp (ho — Ynp) eo+l
Jnp

B ¢opmynax (130) — (133):

N* n M" — npoposbHas cila 1 MOMEHT OT
HODMAaTHBHBIX HAarpysok (npu
pacueTe KOHCTPYKLUHH MO pa-
CKPHITHIO TPEIHH B IUTYKATyp-
HBIX II IVIHTOYHBIX TMOKPBITHSIX
YCHJIHSI ONPeNesKIOTCs 10 HOp-
MaTUBHLIM Harpyskam, KOTOpHIC
6yLyT NPHJOKEHHl TOC]de HaHe-
CEeHHSI NIOKPHITHI);

My, — KO3POUUHEHT YCIOBHI padoTit
KJMaNK{H NpPH pacucTe 1o pa-
CKDHITHIO TpelHH mo Ta6Jt.
44 (21) c yyeroM npHUMeYaHHA
K Tabu. 44 (21);
Fip» Ynps Jnp— NapaMeTpbl NpHBEAEHHOrO Ce-

YyeHust mo ¢opmynaam (127) —
(129);
H
e, = %{ — JKCUEHTPHCUTET  NPOJLOJBHOI
cuib N©.

7. PACHET Y3J10B OIITUPAHHS
NEPEKPBLITHH, BAJIKOHOB H TP.
HA KHPITHYHYIO KJAILKY

7.1. Tlpu 3ajenke B KAPNUUHBIE CTEHH U
CTOJ6BI Kese306eTOHHLIX NPOFOHOB, 6aJIOK M Ha-
CTILIOB, KPOMe pacueTa Ha BHEIeHTPCHHOE II Mc-
CTHOe CXXaTHe CeYeHHH HHKe ONOPHOro Yy3uia,
IO/MKeH ObITb NMPOBepeH pPacyeToM Ha OCeBOe
CXKaTHe ONMOPHBHIH Y3eJ ¢ LeNbI0 yueTa HepaBHO-
MEPHOTO pacnpejiesieHHs] HanpsiKeHHH B CeueHH-
51X, PaClOJIOXKEHHBIX B NMpeJeJax ONOPHOTrO y3Ja.

Pacuer onopHoro yasna npu OceBOM cCXKaTHU
NPON3BOANTCS N0 GOpMYyJle

N < abRF, (134)

rie F— cyMMmapHas niomaib cedeHus KJaaikH
H XKene306eTOHHBIX 3/1EMEHTOB B OINOP-
HOM y3/e B mnpefelaX KOHTYpa CTeHEl

N CcTOJM6a, HA KOTOpHIE  YJOMKEHB
2JIEMEHTHI;

R — pacueTHoe conmpoTHBJEHHC — KJalKil
CXKaTHIO;

a — x03pPHLUHEHT, 3aBHCSIMUA OT BeJTHYH-
HEl IJIOLIAAN ONMHPaHHs Kee306eToH-

HBIX /JeMeHTOB B y3Je;
b— xosdduunedt, 3aBuHcAMI OT THNA
NYCTOT B KeJe300CTOHHOM 3JeMeHTe.
KoapdruueHt a npn onnpaHHH BceX BHAOB
JKeJ1e306eTOHHBIX 3JIeMEeHTOB (NpOroHoB, 6aJIok,

nepeMbluYeK, MOACOB, HACTIVIOB) OpHHIMAaeTCs
PaBHBIM:

a=1, ety Fo <01 F;

a=08, ecin Fa = 0,4F,
e F,— cymmapHas nJowans, OnupaHus xe-

J€306€TOHHBIX 3JIEMEHTOB B ysae.
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Ilpy npoMeXyTOUHBIX 3HAUEHHSIX F, K03¢- N << mRupFur + RFxx, (135)

‘bHUE“:;; a}x Oﬁpggggﬂemﬂ no HHTEPHOMHE‘;- 16 Rpp— pacueTHOe cONPOTHBJIeHHe GeTOHa
€/1e306ETOHHEIE  3JIEMEHTHI afnku

HACTH/E W 1p.), 3ajeNaHHBEE B KIalKY ¢ paz- l?;zl;gMéé:‘r?Tﬁ? é.lr‘lgggumaercsl o
JIHYHBIX CTOpOH, HMRIOT ~ONHHAKOBYIO — BHICOTY Fup — IIOmA%b TOPU3OHTANbHOTO CeueHHs!
H IJoWaab HX ONHpaHud B Yy3Jje Fa>0,8F, HacTHia, ocjabJjeHHas MNyCTOTaMIl,
a) 8) Ha JUIMHe ONHPaHHs HacTHAa Ha
- . KJIaaKy (CyMMapHas NJolaib ceye-

a a-a, HUA pebep);
<ot . m=125 ans Ttaxennx GeroHos ¥ m=1,1 npis

Z 6eTOHOB Ha TOPHCTHIX 3aNOJHHTENAX.

% g a 7.3. TIpounoCTb KAaAKH B NpefeNax BhICOTb
" |éntbo -_a—‘q OTIOPHOTO y3Ja NONKHa GbiTb He MeHblle Mpou-
HOCTH OCTaJIbHOM 4aCTH KJaiKH (Hampumep, ec-
+ JM KJaJKa HHXKE HIM Bbillie NepeKpbiTHA apmu-

] poBaHa CETKaMH, TaKOe XKe apMHPOBaHHe IOJIXK-
HO NMPUMEHATbCSI B ONMODHOM YaJe).

7.4. Ilpu onupaHHu Kene306eTOHHBIX 6aJIoK,
NPOroHOB 1M NepeMBlueK Ha KJIaJKy COBMecCT-
£ Hasi paGoTa B ONOpPHOM Yy3jie 6eTOHa W KJAAKH
4 Ha CXKAaTHE YYHTRIBAeTCS TOJAbKO [PH LIHDHHE
2) YYACTKOB KJAJKH C KaXJofi CTOPOHHl 3JeMeHTa
7 He meHee 25 cu.

7.5. Ilpu onupaHuu cOOPHBIX NMEPEKPLITHA Ha
CTEHbl TOJMMHON 25 cm 1 MeHee H3 IITYYHBIX Ka-
MEHHBIX MAaTepHaJIOB KOHIBI XKeJ1e300eTOHHBIX Ha-
CTHJIOB WIH IUINT HA OMOPAX NOJIKHBI GBHITH CBSi-
3aHbl apMaTypoli M 3amoHoJMueHb. [Ipu oTcyT-
CTBHH 32aMOHOJIHYNIBAHMS pacueTHOe CONpPOTHB-
JIeHWe KJaJAK¥ ONOPHBIX YYaCTKOB CTEH HOMIKHO
ObITb yMeHbLIeHO Ha 20%.

7.6. Pacuer 3amenku KOHCOJBHBLIX 6ajioK B
Knanky (puc.35,a) npoHsBogutcs mo ¢opmyJe

Rewab
Q<67°ﬂ—.
241

a

(136)

Prc. 35,
a—e2 a3NHqYHNe CcaydaH acyeTHsle M. 3afenKH rne Q'_ pacqe’rliaﬂ cana oT Beca Ganxli
—2 — " X€MBI - o
P T aixGanox AR woscoms W TIPHIOXKEHHBIX K Hell Harpysok;
R — DacueTHOe COTIPOTHBJEHHE TpPU Me-

paapelaeTcss NpOH3BOANTL PAcyeT Ge3 y4Yera Ko- CTHOM  CXKATHH, ONPELEIIEMOE 1O

, KazaHusM 1.4.29;
sdduunenra a, npuHumas B ¢opmyae (134) a—l}“’nymma 3aKeNKH GATKd B KAQIKY;

—F,. :
Kostdbuuuent b npHHHMaeTCs PaBHBIM: b — wrpnHa nosok Ganku;
] —Npu CIVIOWIHBIX 3JeMeHTaX I HacTHIaX €o— SKCLEHTPUCHTET PACUCTHON CH/IbI OT-
HOCHTEJIbHO CepPeIHHEl 3ajeaKH

C KPYMJILIMH IYCTOTaMH;

0,5 — npy HAacTIAax ¢ OBaJbHBIMH MYCTOTA- =t v
MH H Ha/JHYMH XOMYTOB HAa ONOPHLIX YYacTKaXx. 0= 2!

7.2. B cGopHbIX Kese306eTOHHBIX HACTHJIAX C
He3aMOJHeHHbIMU NYCTOTaMH NpPH 3ajesKe HX €~ paccTosiHue CHAB Q OT MIOCKOCTH
B KJ2JKy KpoMe NDOBEPKH Hecywell crmoco6Ho- CTEHDL.
CTH ONMOPHOTO y3/a B LEeJIOM NOJKHA OBITh NPO- Heo6xonumasa riy6uHa 3afiesKH  MOXeT
BepeHa Hecywmas CIOCOGHOCTb TOPH3OHTAJBHOIO GbiTb onpexesena no gopmyae
ceuenus, nepecekaiouiero pe6pa Hacruaa. Ilpu 2Q T 6
OIMIIpAHHH HACTUJIOB Ha KHPNHYHYK KJIAZKY pa- a=R b ﬁ-i—R 5" (137)
CYeT NMPOHM3IBOAHMTCA MO (QopMyJe cu Reub ou

64



Npumewanne. Ecam 3KCUEHTPHCHTET HArpy3KH OT-
HOCHTEJbHO HEHTPa IVIOWAAH 3aJeJKH NpeBHIaeT Gojee
yeM B 2 pa3da rayOGHHY 3afieKH (€o>>2a), HalpsKeHHd OT
CKAaTHA MOTYT He YUHTHIBATbCHl; pacyeT B 3TOM cJaydae
TPOH3BONRTCA N0 hopMyne

_Rma’b
T 6 T

7.7. Ecan 3ajenka Kouia Gajku He yROBJET-
BOpsiteT TpeGoBaHHIO pacueta mo ¢opmyae (136),
HeoGXx0ZMMa YKJaajKa paclpefelHTe]bHBIX IVIUT
CHH3Y 6aJKH ¢ HapyXHOH cTopoHm! (pHc.35,6)
HJIH CHH3Y U CBepXxy 6anku. PacuerHas cuia Q
IOJIXKHA YHOBJIETBOPSITh pacyery no GopMmysam:

a) 1O HampsIXKeHHsIM CMATHA KJIaIKH I0J
6aJKo

b
Q< Rcual —

3 L by
a (1+b,)+‘/ by

6) no HanpsXKeHHAM CMSATHS

(138)

KJaJgKH Hal

6aaxoi
Ry ab.
Q< S (139)
3 (1+2)- l/ by
a bl bl
rie b,— wupuHa MaAETH NOX GaJKoi;

by— wHpuHa NIATH Hajx Gajakol
MM LIMpHHA GajKu (IpH OT-
CYTCTBHH IVIHTHI CBEpXY);
€g = C | @y— IKCUEHTPUCHTET CHJIBl Q.
ITonesnas AnMHA HUXKHEH IVIMUTH Qp ompeje-
JsieTcsl o ¢opMyiie

a
QGy="""7""=
1+[/—:‘—
2

IlpumMevyanne Ilpy NPHMEHEHHH pacHpeleHTeNb-
HHX NOAKJIANOK B BHAe Y3KHX GaJOK C IKPHHOA He GoJjee
/3 TRNYOMEN 3aReNKH pa3pelaeTCs NON HHMH TIPHHMMATh
NpSAMOYIOJIbEYIO 3nIOpy Hanpsxenuin (puc. 35,8 u 35, ).

(140)

8. CTATHYECKHH PACHET
KAMEHHBIX 3JAHHUH.
PACYET NPUMbIKAHHA
NONEPEYHBIX CTEH
K PO OJIbHBIM

8.1, OBILUE YKA3AHHA

8.1.1. BepTHKa/lbHBlEe H FOPH30OHTAJbHBEIE KOH-
CTPYKUHMH 3/aHHA (CTeHHl, CTOJIOH, PaMbl KapKa-
ca, NepeKpHTHs, NOKPHITHA K Jp.) 06pasyior
NIPOCTPAHCTBEHHYIO CHCTEMY, 3JEeMEeHTbl KOTO-
polt BOCIIPHHHMAIOT JeHCTBYIOIIHe HAa 3laHHe Ha-
FPY3KH.

5—99

8.1.2(6.5). Pacnpenenenne ycuauit Mexny
3JIeMEHTAaMH 3[aHUS 3aBHCHT OT KECTKOCTH Iie-
PeKpRITHH (MaTepHaJa, KOHCTPYKUMH H [IJIHUHEI
YYacTKOB MNepPeKpHTUH MEeXIYy MNOomnepeuHbIMH
BepTUKANbHBIMH  KOHCTPYKUHAMH),  TOJLIMHBI
H BHICOTHI CT€H M HaJHYUS B HUX NPOEMOB, MaTe-
pHaloB KJajKH (rpynmsl KJaloK), a Takxe OT
COeMHEHHA MEXNY KOHCTPYKTHBHBIMH 3JIeMeH-
TaMH 3JaHHSH.

HeapmHupoBanHEIE KJIaJKH H3 KaMEHHBIX Ma-
TEpHAJIOB B 3aBUCHMOCTH OT BHIA KJaIKH,
a TaKXe INpPOYHOCTH KaMHeH ¥ DacTBOPOB MNOJ-
pasfeNfIOTCH Ha ueThIpe rpynme [Tabu. 46 (22)1].

8.1.3(6.6). Kamennrle CTeHbl B 3aBHCHMOCTH
oT KOHCTPYKTHBHOI:[ CXeMbl 3JaHUsA noxpasinednda-
I0TCSl Ha:

Hecyuiue, BOCIDHHHMAIOIIHEe KPOMe Harpyaok
OT COGCTBEHHOTO Beca HarpPy3KH OT MOKPHTHH,
NepeKpLITHA, KPaHOB H T. II.;

caMoHecymHe, BOCNDHHHMAIOIHE HarpysKky
TOJILKO OT COGCTBEHHOTO Beca CTeH BCeX 3Taxeli
30aHUsl H BETPOBYIO HArpy3KYy;

HeHecyIlye (B TOM 4MCJIe€ HaBeCHBIE), BOCIPH-
HUMAKIHE TOJbKO HAarpysky oT coOCTBEHHOTO
Beca M BeTpa B IpefleJlax OJHOrO 3TayKa HJIH Of-
HOW MaHeJH KapKaCHBIX 3LaHUH NPH BBICOTE 3Ta-
Xa He Gonee 6 M; npu Gojbumell BHCOTE 3TaKa
CTeHBl 3TOrO THIIA YCJIOBHO OTHOCATCS K CaMOHe-
CYHIHM.

B 3naHHsiXx ¢ CaMOHeCYIIMMH H HeHeCYUIMMH
HapYXHBIMH CTEHAaMH HAarpy3kH OT NOKDBITHH,
NepexpPHTHH, KPAHOB H T.II. MepPefaloTcsl Ha Kap-
Kac WJIHM TOMepeyHble KOHCTPYKLUHH 30aHHM.

8.1.4(6.7). KameHnnbie CTeH U CTOJNGH 3Ma-
HH#A NPH pacyeTe Ha FOPH3OHTAJbHble HArpy3KH,
BHEUEHTPEHHOe H LEHTpalbHOe CXKaTHe MpPHHH-
MAalOTCSl ONHPAIOWHMHCS B TOPH3OHTAJBHOM Ha-
NpaBJeHHH Ha MEXAY3TaXKHble NMepeKphITHS, Mo-
KPBITHS H NONEepeYHble CTeHB. DTH ONOPL! MO CTe-
TIEHH JKECTKOCTH JeJSITCS Ha JKECTKHe H YIpYTHe.

3a KeCTKHe ONOpH NPUHHMAIOT:

a) nonepeyHble YCTOHYHBBlE KOHCTDYKHHI —
nonepeyHbie KaMEHHBIE H GeTOHHBIE CTEHBl TOJI-
muHoi He MeHee 12 cm, Xene3o6eTOHHbLIE TOJ
IHHO He MeHee 6 cM, KOHTPGOPCH, MONepeYHble
pambl ¢ XKECTKUMH y3JaMH, OTPE3KH NONEPeYHBIX
CTeH U JIPYIHe KOHCTPYKIMH, pacCUHTaHHblE Ha
BOCIIPUSITHE TOPH3OHTAJbHOH HAarpy3KH.

ITH nonepeyHble KOHCTPYKUHH paccMaTpHBa-
I0TCSl KaK HEMOABHXHbE BEPTHKAJbHLIE ONOPHI
NPHMBIKAIOIWHUX K HHM CTEH;

6) NMOKPBITHS H MEKAY3TaXKHble NMepeKpHITHA
IPH DACCTOSIHHH MEXIY IONEpPeYHLIMH YCTOMYHU-
BBIMH KOHCTDYKUHSMH He Gouee YKasaHHbIX B
Ta6x. 47(23);

B) BeTpOBEIe MNosica, ¢pepMEl, BeTPOBLIE CBS3H
H KeJe300eToHHble OOBsI3KH, PacCYHTAHHEE MO
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Fpynnw xaapox

Tabnuma 46 (22)

Cpynunsl KA8aox

BHR KRaIKR : I 1 l v
1. CnjomHas XJanka u3 Kup- Ha pacTBope Ha pactBope Map- —_— _
NHYa RJAH KaMHed npasuisHoll | Mapku 10 u BHIue KH 4
¢opmyt Mapks 50 u BeIIe
2. To xe, Mapoxk 35 u 25 — Ha pactBope mapkn| Ha pacTBOpe —
10 H BHIe Mapky 4

3. To xe, Mapox 15, 10, 7

Ha mo6om pac-
TBOpE

4. To xe, Mapkd 4

Ha moGomM pac
TBOpe

5. Kpynupie GJOKH M3 KHPIM-
ya uia¥ KamHeRl (BHOPHPOBaHHHE
¥ HEeBHODHPOBAHHMKIE)

Ha pacTsope
Mapke 25 H BuLle

6. O6aervendass Knajgka H3 Ha pacTsope Ha pactBope Mapxku Ha pacTBope —
KHpnHya HAH GeTOHHHX xamHedl | MapkH 25 u Bhlle ¢ | 10  BHme ¢ 3anojue- | Mapku 10 ¥ BB
¢ TepeBsisKOfl FOPH3OHTA/BHLIMA | 3anosHenueM Gero- | HHeM  6eTOHOM HJIH | ¢ 3anonHeHHeM Ge-
THYKOBBIMH DfJaMH H CKOOaMH | HOM HJAH BKJAaAbl- | BRIAZHUWAMH Mapok 10 | ToHoM Mapky 7 uan
maMi Mapke 25 H | H 15 C 3achInKOA
BhHIIe
7. O6neruenHas xJafxa H3 To xe Ha pacrBope Mapkhn — —_
KHPNIHYa MJH KaMHeH KOJOAle- 10 » BRWeE ¢ 3apoiHe-
Basi (C mNepeBS3KOH BEePTHKAJb- HHeM ©6eTOHOM HJH
HBIMY CTeHKamwu) BKJIagNWAaMK Mapkk 15
H HHXKE HJH C 3aCHI-
KOA
8. Knraaxa u3 rpyHTOBHX Ma- — el Ha wuasecTkoBOM Ha TIHHSHOM
TEPHAJOB pacTBope pactsope
9. Knagka u3 6yra noa ckoGy Ha pacteope| Ha pacTBope Mapok Ha pacTBope -
BJIM H3 TJIHTHAKA Mapku 50 5u 10 MapKu 4
10. Knagka H3 NOCTENHCTOro —_ Ha pactBope mapku| Ha pactsope ma-| Ha CJIHHSHOM
6yTa 25 ¥ Bhille pok 10 u 4 pacTsope
I1. Knagka us psaHoro Oyra — Ha pactsope mapku | Ha pactsope ma-| Ha pacrBope
50 n BHIUe pok 25 u 10 MapkH 4
12. Byro6eror Ha 6eroHe mapku | Ha Gerone mMapok 75| Ha GeroHe Map- —
100 1 Bole H 50 ku 35




Ta6arna 47 (23)

Maxkchmanbibte paccTosinus [or MEXKAY
NMONePeIHbIMH KOHCTPYKIHAMH, IPH KOTOPHIX MOKPHITHA
H MEPEKPHITHA CYUTAIOTCH JKECTKHMH ONOPaMH
AN CTeH M cToab0B

PacCcTOfHHE MEXAY NONepeTHLIMN
KOHCTPYXUHSMH B % NpH rpynne

THOD nepeKpHTHR H MOKPHITHA KJIalKn

1 n | m | w

A. JXenesoberonune 1
apMokaMeHHble  cOOpHEIR
3aMOHOJHYEHHbBIE (cm.
npEMedasne 2) H MOHO-
JHTHHE . . . . . . . 54 42 30 —_—

B. U3 c6opuux xene3o-
GEeTOHHBHX HACTHJIOB (CM.
npHMeyaHHe 3) H H3 Ke-
J1€306€TOURBIX MJH CTaJb-
HbIX 06ajJOK ¢ HaCTHJIOM
H3 IVIHT HJH KaMHeR . . 42 36 24

B. depessuume , . . 30 24 18 12

MpuMmenanusn: . Ykazauyule B TaGn. 47 (23) npegeabHne
PAcCCTOAHHR MAOMNKHBI OHTb YMEHbMIEHW B CJEAYIOWHX caywasx:

a) NpH CKOPOCTHHIX Hamopax BeTpa 70, 85 u 100 «kI"'{ M2 — ¢cooT-
BeTCTBeHHO Ha 15, 20 K 25%;

G) npu BbicoTe 3JaHHH 2232 M — HA 10%; 3348 M ==na 20%
H Gonee 48 4 — Ha 25%;

B) ANA Y3KAX 30aHH)l NP WKpHHe 34anuf b MeHee ABOfHOA
BLICOTHI 3TaKa H — nponopironanbro ornowenuo b2H,

2 B c60opHbIx 3aMOHONHYEHHBIX TNeEPEKpBITHAX THNA A CTHIKK
MeXAy NMJHTAMH JOAXKHBEI ObITH YCHJEHH AAR Nepenaud wepea HHX
pDacTATHBAWLIHX YCHAHA (NyTeM CBapKH BHINYCKOB apMaTypul, npo-
KNMafK¥ B WBAaxX JOMOMHHTENLHOA apMmaTypbl ¢ 3aJHBKOR ILIBOB pac-
TBCPOM MapKH He HuKe 100 - Np¥ UAUTAX K3 THKenoro GeTona H
MapKH He HuXe 50 — MpH IMTHTAX M3 Jerxoro GETOHA HIH APYrHMH
cricco6aMH 3aMOHOJHYHBAHHA),

3. B mepekpoITHAX THIA b [IBH MeXAYy NAKTAMKA HAH KaMHA-
MH, 2 TaKXKe MEXQY SJeMEHTaMH 3anonHeHus K GankaMu ROXKHLI
6uiTh TUIATENbHO 3aMOAHEHLI PACTBOPOM MAapKH He HHXe 50

4, TepekpniTHA THOA B ROJMKREI HMeTb HAaCTHJI B BHAEC Repeso-
NAHT HAH ABOIHON JAepeBsiHHbI HACTHA, HJAH K€ HACTHJI, Haxar H
noAwMBKY. K THny B OTHOCHTCS TaKkxe pepeBsiHHOoe dYepAadroe
fiepekpLiTHE ¢ Kpbluleii

5. ¥xasauuue » Tabn. 47 (23) paccromuus [ ., He pacmnpocTpa-

HAIOTCA HA 3llaHHA H3 KPYNHHX NaHesefl.

MPOYHOCTH H mo AedpopmauusM Ha BOCHpPHATHE
rOpH3OHTaJbHON HarpyskH, nepejamolleHcss OT
CTeH.

3a ynpyrdve onops! NPHHHMAIOT: TNOKPBHITHS
H MeXAy3TaXKHble NMEepeKPLITUS NPH PACCTOSHHAX
MEXJY NONepeyHbIMH YCTOMYHBBLIMM KOHCTPYK-
UHSMH, NpeBHIIAIOIUHX YKa3aHHble B Tabu. 47
(23) npu OTCYTCTBHH BETDPOBBIX CBfi3ed, yKa3aH-
HBEIX B NMOJAMYHKTE «B».

He3aBHCHMO OT pacCTOSIHHS MEXAy nomepey-
HbBIMH KOHCTDYKUHSIMH K yNpyraM Onopam OTHO-
CATCA TaKXe NOKPHITHSA M3 JIeTKHX KOHCTPYKnu#
(nanpuMep, U3 ac6ecTOUEMEHTHLIX MJIMT), ONH-
PaIOUIHXCH HA MeTaJIHYecKHe HJH XKeJe3o6e-
TOHHBIE (DEpMBI, HPOroHH, GaJKHu.

8.1.5. B cnyvyae HeOGXOOHMMOCTH MOTrYT GHITh
3aMpPOeKTHPOBAHBl CHEUHaJbHbie TOPH3OHTANb-
Hble onopul cteH. Hanpumep, MoryT OniTh npuMe-
HeHBl Kese306eTOHHbIE TOPH30HTaJbHbBE pebGpa
JKECTKOCTH, CBsI3aHHble CO CTEHOA H pacCYHTaH-

5.

Hple Ha BOCIPHSATHA T'OPU3OHTAaNbHON (BETPOBOIl)
Harpyskd.

Ot pebpa MOryT BXOAHTb B KOHCTPYKLHIO
NepeKPhITHH, NOKPHLITHH, NJIOLAROK NMPOMBILIJIEH-
HBIX 37aHufl, KapHU30B U np. MOryT TakXKe npu-
MeHATbCSl CrnelnualJbHble BeTPOBbleé FOPH3OHTAJb-
Hble epMmbl,

8.1.6(6.7). Crenst ¥ cTONCOH, HE HMelOUIHE
CBA3H C MEPeKpPHTHAMH (KaTKOBHIE ONOPH H
T.1.), PaCCMaTPUBAIOTCA KaK KOHCOJH, 3ajeaH-
Hple B TPYHT.

8.1.7 las craTHyeckoro pacdera 3ZaHHH cO
CTeHaMH H3 COOPHBIX KaME€HHBIX KOHCTPYKUHH
(nanpuMep, u3 BHODOKHPNHUYHBIX TaHesael) pe-
KOMEeHJyeTCs NPHMEHATbh METOHbl, NPHBEJeHHbIE
B «YKa3aHHUAX MO NPOEKTHPOBAHHIO KOHCTPYK-
uuii KPYNHONAaHeAbHBIX Xuabix fomoB» (CH 321-
65).

STH Xe MeTOAL, a TakXe APYrHe MeTOoHbl
CTPOUTENBHOH MEXAHHKU CJEAVET HCNOJb3OBaTh
NpH NPOEKTHPOBAHHH 3MaHHH H3 WITYYHBIX Ka-
MEHHbIX MAdTepHaJIOB B CJaydasiX INPUMEHEHHSI B
KJAagKe CTCH apMOKaMEHHBIX, KOMIVIEKCHBIX HJH
Xe/1e306eTOHHBIX T'OPH3OHTAJIbHBIX  3JIeMEHTOB,
NpeaHa3HAUYCHHBIX IJs NepepacnpefesICHHsT Ha-
IPpY30K MEXIY CTEHAMH HJH HX yYacTKaMH.

8.2. ONNPEREJEHHE YCHIIHA
A PACYET CTEH
NPH )XECTKOA
KOHCTPYKTUBHOH CXEME
30AHUA

a) )KecTkas KOHCTPYKTHBHasi CXeMa

8.2.1. K 3mannsaM ¢ KecTKOM KOHCTPYKTHBHOM
CXeMO# OTHOCSATCS 3MaHMs, HMeIOHe KecTKue
(HenoJABHKHbIE) TIOPH3OHTaJbHEIE OMOPHl B BH-
ne nepeKpHITHA H NMOKPBITHH, YIOBJIETBOPSIOIHX
TpeboBanuaM m. 8.1.4 «6».

JKeCTKyI0 KOHCTDYKTHBHYIO CXeMY HMEIOT,
KaK NpaBHJO, XHJble noMa, Oosblas yactb 06-
LIECTBEHHBIX 3naHufl.

6) Pacuer crex
Ha BHEIEHTPEHHOE CKaTHe H H3THO
H3 NUIOCKOCTH

8.2.2. B 3paHugX, XeCcTKOCTb KOTOPHIX oGec-
neuuBaerca corsacHo mn. 8.2.1, cTeHH H cTOM-
OBl pacCUHTHLIBAIOTCSI HA BHEUEHTPEHHble HArpys-
KM, KaxK BepTUKajJbHble HepaspesHple GajKu
(puc. 36, a). B ueasx ynpolieHHs pacueTa aomy-
CKaeTCs CYUTATh CTEHY HJIH CTONG pacy/ieHeHHbI-
MH O BHICOTE HA OfHONpOJeTHble GaJKu c pac-
NOJIOKEHHEM INADHHPOB B IIOCKOCTAX ONMHpPaHHS
nepekpuITHH (puc. 36, 6). IIpu 3TOM Harpyska or
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BEPXHHX 3TaXKed MNPHHUMACTCS NPHJIOXKEHHOH
B LEHTPE THIKECTH CeyeHUs CTeHbl HJH cToj6a
BhIlIeJeKalero sraxa. Harpysku B mnpefmenax
J3aHHOTO 3Taxa CYHTAIOTCA  INPHJIOXKEHHBIMH
¢ ¢akTHYECKHMH 3KCUEHTPHCHTETAMH OTHOCH-
TEJbHO HEHTpA THXZKECTH CEUYEeHHst CTEHBbI HJVIH
cronba c YYE€TOM H3MECHEHHsI ceuyeHHs CTEHbl B

Pe

oy | @
o

g ™ T

A

~5

|

Puc. 36. PacuetHble cxeMm H SIIOpH H3rHGalomiux
MOMEHTOB OT BEDTHKa/JbHHIX BHEIEHTPEHHO IpPHJIO-
MEHHHX Harpysok

a — CTE€HA PAacCCYHTLIBAGTCS, Kak Hepa3pesHas Ganka: 6—cre-
Ha DacCYHTHBaeTCH B Npefiejax KaXIoro 3raxa Kak mpo-
cTag Ganka

npenesax staxa H ocJaGJeHHs] TOPH3OHTAJIbHbI-
MH H HaKJIOHHbIMH 60posgaMH. IIpn oTCyTcTBHH
CneyuaJbHbIX OMnop, (PUKCHPYIOMHX N0JOXKeHHe
ONMOPHOIO NaBJICHHs, pa3pellaeTcss NPHHHUMATH
paccTosiHHe OT TOYKH NPUJIOKEeHHS OMNOPHOH pe-
aKIHH OPOroHoB, 0aJIOK HJH HACTH/a A0 BHYT-
peHHell TPaHH CTEHBHl MJM ONOPHOH MJHTH, PaB-
HOe OAHOK TpeTH rayOHHBI 3ajesKH, HO He 6o-
nee 7 cM.

Takum o6pa3oM, uaru6arwmue MOMEHTH YYH-
TBIBAIOTCS OT Harpy3oK, NPHJIOXEHHBIX B mpe-
Jenax paccMaTpMBaeMoOro 3Taxa, T.e. OT mepe-
KPHTHS HaJ 3THM 3TaxoM, O6aJKOHOB u T.II.
H OT BeTPOBOH Harpysku. MoOMeHT OT Harpysok
BHIILEJEXKAIMUX 3TaxeHd YUYHTLIBAETCS, €CJIH ce-
YeHHe CTEHBbl U3MEHsIeTCsl B YPOBHe NePEeKpHITHS
HaJ NaHHLIM 3TaxoM. IIpH HM3MEHEHHH CeYEHHS
CTEHbl B IpefielaXx pacCYHTHIBAEMOro 3Taxa
JOJIXKeH YUYHTHIBATbCS MOMEHT, BBLI3BAHHBIH CMe-
LIeHHEeM OCH CTEHHI.
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Ta6nuuma 48

OcHoBHble QopMyasl AN onpefeNeHns yCHIHA
B CEUYEHHAX CTeH, HMEIOHX
B FOPH3OHTAJLHOM HaNpPaBIACHUH
HENOABHIKHbBIE OMOPHI

KOHCTpyKIHs CTeHHW, PacueTHbe

CXeMW H 3IODH MOMEHTOB PopMysn
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OGoaHadwenua:

1 == pacyYeTHas BeJAMYHHa OMNOPHOTO A3BAEHUN MEPEeKPHITHA Halk
PacCMaTpHBaeMhEIM [IePEKPLITHEM;

Pcp—pacqe‘moe 3HavYeHHe COOCTBEHHOrO BeC2 YWacTKAa CTeHhl
MeXAY pacCMaTpHBaeMbiM CeZeHHEeM H NeDBLIM pPaclono-
JKeHHbIM BBIIIE 3TAaXXOM,;

N — cymma BCex pacyeTHBIX HArpy3ox Ha CTeHY, pachojoxeti-
HBIX Bblllle paccMaTpHBaeMmoro 3taxa. B seauuuny N ekaio-
qaercsi Takxe NPOROAbHCE YCHAHE OT RefiCTBHA BETPEBOI
HATDY3KH, €CIH OHa YUHTHIBAeTCR B pacuere;

M — pacueTHbit H3rHGaOUIHA MOMENT.

Mpumeuanne. MOMEHTHI OT BeTPOBOA HAarpysk, aefict-
ByollleR! B nposeTe CTEHbI, MEXAY ABYMS NEPEKPHITHAMH, YYHTHIBA-
I0TCA RONOJHHTENAbHO, KAaK AJA GanKH C ABYMA 3aJenaHHLIMH KOH-
IlaMH, 32 HCKAIOYeHHEM BEPXHEro $Taxa, B KOTOPOM BepXHfs onopa
apHHHMaercs LlapHHPHOH.

Haru6alonipe MOMEHTH OT BETPOBOH Harpys-
KH ONpefessioTcss B Npefesax KaxAOro 3Taxa,
KaK Ajis 6a/lKH ¢ 3aJeJJaHHBIMH KOHLAMH, 3a HC-
KJIIOYeHHeM BEDXHero 5Taxa, B KOTODOM Bepx-
HfS onopa NpHHHMAaeTCs INAPHHEDPHOH.

OcuoBHBle pacueTHbie GOpPMYJH JJsi onpe-
NeJleHHs] HOPMaJIbHBIX CHJI H MOMEHTOB IIpU pac-
CMaTPHBAaeMOH pacyeTHOH CXeMe TNpHBeJeHHl B
1261, 48.



B) Pacuer Ha ycuaus
OT BETPOBBIX Harpy3okK,
AEeHCTBYIOIHX B NJIOCKOCTH CTEHBl

8.2.3. Pacuer 3nanufi na BeTpOBHIE HarpysKy,
Hanpap/eHHble NMapaJJelbHO 3THM CTeHaM, Npo-
H3BOAMTCA B CJeAYyIOUIEH nocJeloBaTeJbHOCTH:

a) onpenessOTCS pacueTHhle 3HaYEHUS BeT-
POBOM HarpysKH;

6) npou3BOLHTCS pacnpefeseHHe BeTPOBOMH
HAarpPy3KH MeXAY TMONEePeYHBIMH HJH NpOLOJb-
HEIMH CTEHaMH, DaclOJOXEeHHBIMH B HanpasJe-
HHH JeHCTBHA HarpyskH;

B) ONpeflesISioTCS ycuausi  (HanpsixKeuus),
BO3HHKAIOLIME B CTEHAX 3[aHHSA H HX 3JeMeHTax
(nepeMblukaX, COeJHHEHHAX) NPH NEACTBHH Be-
TPOBOH HarpyskH.

8.2.4. BennuuHa HOPMATHUBHOW ¥ pacueTHON
BETPOBOH HArpy3KH ONpefeaseTCsl N0 YKa3aHH-
aMm raassl CHuIT «<Harpysku u Bo3meiicTBusI».

8.2,5. BeTpoBass pacnpeneneHHass Harpyska
Ha k-10 CTeHY 3[laHHS OmpejenasieTcss Mo Gopmyiie

vl Ly +1L
w=q —— tu—7p *o(4l)
6.y -
k 5;

=1

gr— Harpyska Ha MeTD BBICOTH pac-
CUMTEIBAEMOH CTeHH £ Ha pac-
CMaTPHBaeMOM YPOBHE MO BBbI-
COTe 3/1aHuUf;
G — HHTE€HCHBHOCTb BeTpOBOﬂ Har-
py3ka (kI'/m%) Ha TOM XKe ypoB-
He;
U, H U,— K03bdHUMEeHTH, 3aBHCAIHE OT
BHJa NEpPEeKPHITHH (IIpH MOHO-
JIETHOM 2Kes1e306eTOHHOM mepe-

rjae

Kpbhitin  0;=0,9 u 0,==0,1;
npu cOOPHLIX 3aMOHOJHYEHHBIX
nepekKpuTusix v;=0,65 H vy=

=0,35; npn nepeBAHHHIX mnepe-
KphiTHAX 03=0,1 B ©v;=0,9);
Ly—; u L,~— paccrosiuusi MeXLy paccMaTpH-
BaeMOH k-0 CTeHOM W COCenHH-
MH CrpaBa H ¢JleBa CTEHAMH;
8; u 8,— ropusoHTaNbHBIE nNepeMmemeHHs
CTEeH Ha ypoBHe /3 BLICOTH cTe-
HBl OTHOCHTEJBHO IVIAHHPOBOY-
HOH OTMeTKH 3eMJIH, BHI3BaHHLIE

PaBHOMEDHO  pacnpejeseHHOMN
No BLICOTE 3THX CTEH Harpy3kof
=1

l— pnvBa 3K3HHS B HanpasJeHHH,
NePIIeHAUKYISPHOM  [aBJICHHIO
BeTpa,

n— 4YHCJI0 CTeH, napaJijle/IbHbIX Ha-
NpaBJ/CHHIO BeTpa.

ITepemernenns LOMKHB ONPEREJNATHCS C yue-
ToM AedopMauuit Haru6a, a NPH OTHOLIEHHH BHI-
coThl cTeHnl H X BhicoTe ceyeus h<<10 —
TaKKe ¥ ¢ yyeroM fAedopmauuit caeura. Ilpu
BBIYHCJIEHHH NpPOrH60OB OTHOCHTEJbHBlE Aedop-
MalMH CIBHTa BHIYHCJIAWTCH no dopmyae

Q
=K——, 142
v=Kg (142)
rie Q— nonepeuHas cHia B paccMaTpHBaEMOM

CEeYeHHH;

F — nnomanp ceuenus;

G — monyas casura kaAagku (n.3.19);

K — xo>bduunent, paubil 1,2 npn npsmo-
yroJibHo!t ¢opMe ceyeHHs.

' 1 ! 1 b !
[ k

Puc. 37. CxemMa nonepeunsx CT€H 34 aHBA
1 — nnadparmel; 2~ CTeHH Manoff JeCTKOCTH

QopMyJbl IJsi BBIYHCJEHHS] K03 (HIHEHTOB
K ana ceueHHir c/a0KHOA (GOPMEI CM.B MpHJIO-
KeHuH 7.

IIpu 3HauuTeNbHOA pasHHLE B JKECTKOCTH
CTeH OJIHOrO HampabJeHHsi 6oJiee JKecTKHE CTe-
Hul (crenst 1 Ha puc.37) MOryr paccMarpH-
BaTbCs KaK nuadparmbl )KeCTKOCTH 3[aHHs, BOC-
NPHHHUMAIOIIKE OCHOBHYIO YacTb BETPOBOM Har-
py3ku. Ilpu aTOoM yYaCTKH MaJsIOf JKECTKOCTH
(crensr 2 Ha puc.37) TakXe clenyeT PacCYHTHI-
BaTh Ha BETPOBYIO HArpy3Ky, TaK Kak NpH npo-
rube nuadparM ¥ NPH KECTKHX MEPEKPHLITHAX
BO3HHKAIOT Nporubp H COOTBETCTBYIOIMHE Ham-
PAXKEHHUs] B APYTUX CTEHaX.

BeTpoBele HarpyskH, BOCIpPUHUMaeMHeE JH-
abparmamu, onpeneasiorcs no ¢opmyae (141)
NpH 3HAaYeHHsiX U; H V3, YKa3aHHLIX BbIINE, @ BeET-
POBbI€ HArpy3KH Ha CTEHBl MaJIOW JKeCTKOCTH —
no Toli ke ¢opmyJsie, HO TMPH 3HauyeHHsx U;=1
u vy,==0. Ilpn sTom Kak npu pacyere nuadparm,
TAaK H CTEH MaJioll KeCTKOCTH YYHTHIBAeTCHl CyM-
Ma XapaKTepHCTHK JKeCTKOCTH E?;" BCeX CTeH.
Pacyer pacnpeneieHHss BeTPOBHIX  Harpysox
MeXIy NonepeyHbIMH CTEHaMH CM.B NMpHMepe 9.

8.2.6. Kaxnas creHa paccMaTpHBaeMOro Ha-
NpaBJIeHHUs] PaCCYHTHIBAETCS, KAK KOHCOJb, 3aje-
JlaHHasg B OCHOBAHHH NOX AeHCTBHEM TFOPH3OH-
TaJbHBIX HarpysoK g OT aKTHBHOTO M NACCHBHO-
ro NeHCTBUs BeTpa.

Ecnu creHa uMeeT pacnosioXeHHble APYT Hap,
ApyroM npoeMnl (Hampumep, ABepHBIE), TO OHA

]



paccMaTpHUBaeTcsl KaK CHCTeMa BEDTHKAaJbHHIX
KOHcoJleil (moJIoC MeXAay INpoeMaMH), CBSI3aH-
HbIX ApPYr C JApyroM nepemblukaMmu. Ilpu pac-
yeTe, KaK NpaBHJIO, NEPEMBIYKH pacCMaTPHBAIOT-
€A KaK a6CoO/IIOTHO XKECTKHE pPHresu (paclnopkKH),
WapHHPHO CBsI3aHHBIE CO CTEHAMHU.

B 3ToM cayyae Harpysky, BOCNDHHHMaeMylO
KaXJIblM ydacTKoM (BepTHKAJbHOH I10J0COi)
CTeHbl, pa3pewaeTcs OnpejedanTb no GHopmyae

(143)

Tie  ¢p— TOPH3OHTAJbHAsi  pacipefeeHHas
Harpyska, BOCODHHHMAaeMas pacCyH-
THIBAEMOH CTEHOH, &;

¢;— rOpH3OHTAa/bHass  pacupeje/eHHas
Harpyska, BOCIpHHHMaemasl paccuH-
THIBA€MBbIM YYacCTKOM j CTEHH R;

6;— nporu6 paccuutsiBaeMoro j-ro yua-
CTKa CTeHbl NPH eJHHHYHOHA pacnpe-
Jle/IeHHOl Harpys3ke B YpoBHe /3 BHI-
COTEHI CTEHH];

8, — To Xe, NS yuacTKa CTeHH i,

r — KOJUYeCcTBO BepTHKAJbHBIX YYacT-
KOB, Ha KOTODble CTeHa pasjesieHa
npoeMaMH. B nonepeuHHx CTeHax
¢ mpoeMaMH KOJIHYECTBO 3THX yda-
CTKOB OOBLIYHO PpABHO [BYM HJIH
TpeM, a B DNpoOIOJbHHIX — Gonee
Tpex.

Ilporu6el [OMKHBEI ONpPERENSATBCH C YYETOM
yKkasanuii n. 8.2.5. PacyeT cTeHH ¢ NpoeMaMH Ha
BETPOBYIO HArpy3Ky, AefiCTBYIOMYIO B ee IVIOCKO-
CTH, ¢M. B npumepe 10.

PacyeT creHBl C mpoeMaMH KaK paMbl HJIH
IVIACTHHKH C YYeTOM ECTKOCTH MNepeMblieK Jo-
NyCKaeTcsi MpH YCJIOBHH, €CJIH NMPOYHOCTh mepe-
MBIUEK, OOCTATOUHAS JJIsi BOCHPUATHS COOTBET-
CTBYIOIHX MOMEHTOB H IONEPEYHBIX CHJ, MOA-
TBepxJeHa pacuetoM (cMm.1.8.5.7).

Ilpu HeperyJasipHOM pacnojOXKeHHH B CTeHe
OTHEJBHLIX NPOEMOB, pa3JeIeHHBIX NepeMbluKa-
mu ¢ otHomenueM Hy : [p>=>0,75 (Hy ¥ Iy — BhicO-
Ta M NpoJier NMEepeMblYKH) NPH IVIOWAJH HETTO
JI060r0 BEPTHKaJbHOrO HJIH TOPH30HTAJIbHOrO
ceueHusi, cocrabiasomeli He Mmenee 70% ero noJa-
HOA NJoIanyu, pa3pelaercss NPH OnpeneJeHHH
YCHJIHIL PacCUYMTHBATh CTEHY KaK CHVIOLIHYIO.
Ilpu pacuere Ha MPOYHOCTH CedeHHH, Nepe-
CeKaloLUMX MpOeMbl, NPHHHMAaeTCs MOMEHT HHep-
MM, MOMEHT CONpPOTHBJEHHA M NJOIAAbL cede-
HHSA HeTTO.

8.2.7. Eciu cTeHbl B3aHMHO NEPNEHAHKYJASP-
HOT'O HaMpaBJIeHHs] COeTHHEHH! JPYr ¢ APYrOM ne-

7

PeBA3KOH HJH ADYTHMH NOCTAaTOYHO IKECTKHMH
H NPOYHHIMH CBA3AMH, pas3pelaercsi YYHTBIBATDH
COBMeCTHYI0O pafoTy pacCYHThIBaeMOH CTeHbl H
y4YacTKOB NpHMHBIKAIOIHUX K Hell cTeH. B 3ToMm
c/lydae pacueTHOe TOPH30OHTAJbHOE COCTaBHOE
cedeHHe MOXeT HMeTb (GopMYy ABYTaBpa, HIBEJ-
Jlepa, TaBpa H T. 0. JlocTaToyHast NPOYHOCTb HJIH
TPEIMHHOCTOHKOCTL MepeBS3KH HJIH COENHHeHHH
HOMKHA OBITh NMOATBEPMXIEHA pacyeToM Ha ro-
pHu3oHTaNbHEE (M.8.2.9) n Ha BepTHKa/AbHblE Ha-
rpysku (m. 8.6.21). Ecan coenuHeHHe MeXRy cTe-
HaMH ocyllecTBJsieTcss THOKHMHU (MeTasJHueCcKH-
MH) CBA3SIMH, IIPH pacyeTe Ha BEeTPOBYIO Har-
PY3KYy YYaCTK{ CTEH NepneHANKYJAspHOro Hanpa-
BJIEHHA He BKJ/IOYAIOTCSI B Ce4YeHHe DACCYHUTHIBA-
eMOll crenbl. B ciyuae HeoGXOAMMOCTH CBf3b
MeXJy NPHMBHIKAIOIKMH APYr K APYry CTeHaMH
MoxeT ObTb ofecneyeHa pAacCUHTAHHBIMH Ha
CIBHT Kese306eTOHHBIMH IINOHKAMH HJIH [0sI-
caMH.

8.2.8. IIpu craTHyeckOM pacdyeTe CTeH Ha
rOPH3OHTAJIbHbIe HArpys3KH, AEHCTBYIOIUMe B HX
IVIOCKOCTH, DPACUETHYI0 LIMPHHY TIOJOK COCTaB-
HBIX ceyeHH# (cM.n.8.2.7) paspelaercst NpHHHU-
MaTh DaBHOH ![sH B KaKIyid CTOPOHY OT Kpas
paccuHThiBaeMOH CTeHbl, HO He Gogee 6h M He
60J1ee paccTOIHUSI OT Kpasi CTEHH O Kpas mpH-
MBIK2IOILEro K Hed NpOCTeHKa (NpH HaJH4YMH
npoeMoB); H —BbicoTa CTeHBI; A — TOJIIHHA
npuMblKaomed (HanpuMep, HapyxKHOH) CTEHHI.

8.2.9. IIpu yuere coBmectHon paGoOTH moMe-
PEYHHIX H NPONOJBHBIX CTE€H NpH AEHCTBHH ro-
PH3OHTAJILHON HAarpy3ku LOJXKHO GObITb OGecme-
9eHO BOCHPHSTHE CIABHTaIOIHUX YCHJIHA B MeCTax
HX B3aHMHOTO NPHAMBIKAHHS:

QFyHyr

Tor = ——J_ < hHyr ch ’ (144)

rae T, — cHna cABHra B mpefiesiax OfHOrO 3Ta-
xa;

Q— pacuernas nonepeunasi cwjla OT roO-
PH30HTAJbHOA HArpy3Kku B cepelH-
He BBICOTHI 3TaXKa;

g — paccTosiHHe OT OCH NPOJOJIBHOR CTe-
HBl 10 OCH, TIPOXOASILIeH Yyepe3 UeHTP
THAXKECTH C€YeHHA CTEH B MJIAaHE,

F — nnomanp ceueHHst moskH (HanpH-
Mep, YyyacTKa TMpPOAOJbHOA CTeHH,
YYHTHIBAEMOI'O B pacuyeTe);

J— MOMEHT HHEpUHH HETTO CeYeHHA
CTeH OTHOCHTEJBHO OCH, TNPOXOAs-
el Yepes UEHTP THIKECTH CEUeHUs
CTeH B NJIaHe;

h— TonmuHAa CTeHbI;

Hg, — BBICOTA 3TaXKa;



Rep— pacueTHOe CONpPOTHBJIEHAE KJAAJKH
cpe3y Mo MePeBsI3aHHOMY CEYEeHHIO.

Ecan nomepeuHass ¥ NpoRoJbHAsi CTEHHl BHI-
NOJIHEHBI H3 MaTepHaJIOB pas.}quoi‘{ XKEeCTKOCTH,
TO NpH BhUHCIeHHH F  J npuHHMaeTcs WHpPUHA
NOJKH byp, NMpuBelleHHas K MaTepHasNy nomeped-
HOH CTeHbl, 1o popMyJie

(145)

rze b— wnpuna nonky;
E,—wmopyns pepopMaunii  marepuana
NOJKK (HanmpuMmep, KJIaiKH YYHTHI-

BaeMOro yuacTKa INpPOXOJbHOH Cre-

HHI);
E,— monyne pedopmaunuii Martepuasa
cTeHKH (HanmpuMep, KJalIKH pac-

CMaTpPHBAEMOr'0 y4acTKa NonepeuHol
CTEHLI).

8.2.10. Pacuernas nepepesniBaioliasi Cujia B
nepeMBIYKax MONepeuHbIX CTeH NpPH H3rube 3THX
CTeH B HX IJIOCKOCTH OmpejeisieTcsa 1o ¢opmyJe

H.
T = 9—;’—“ . (146)
rae Q-— pacueTHasl nomepeuHas cmJa OT
rOPH30HTAJBLHON HAarpys3kH, BOC-
npHHMMaeMasi IIONEpeyHofi  cre-

HOH B YpOBHe IepEKpHITHSA, INpH-
MBIKQIOIIEro K PacCYATHIBAEMBIM

TIepeMHEUKaM;
H,, — paccrosune no BeICOTe MeXAY ce:
peN¥HaMH TIPOEMOB, pasjeleH-

HBIX TePeMBIYKOH;
! — nauBa nonepeyHOR CTEHmr B ITa-
He;

!
p= S—;— — X03QPHUUEHT HEPAaBHOMEPHOCTH

KacaTe/NbHbIX HAanNpsiKeHuiA B ce-
YeHHH; 3HAYEHHUS U MOTYT NPHHH-
MaThCsi: AJS JBYTaBDOBBIX Cceye-
Huil 1,15; /s TaBpOBBIX CeYeHHH
1,35; nns npsAMOYTOJNbHBIX —Ceve-
HUH (HanpuMep, KOrfia B pacuer-
HOe ceyeHHe He BKJIOYAIOTCH yda-
CTKH TNPONOJBHBEIX cTeH) 1,5;

Sy — cTaTHYeCKHE MOMEHT 4acTH ceye-
HHSl, HaXolAleHCs N0 ONHY CTO-
POHY OT OCH, NMpOXOAfllel yepe3s
IEHTD THAXKECTH CeYeHHs;

J — MOMEHT HMHepUHH HeTTO BCEro ce-
YEeHHSI OTHOCHTEJIbHO OCH, MPOXO-
Ised depes LEHTP THAMXKeCTH ce-
YeHHsI.

8.3. ONPENEJIEHHE YCHJIHRA
U PACHET CTEH
NPH YNIPYIOR
KOHCTPYKTHBHOH CXEME
3HOAHHRA

8.3.1. Ilpn ynpyrof KOHCTPYKTHBHOH cXeMe
3/laHUH NPOM3BOIHUTCSA PacyeT PaMHOM CHCTEMHI,
CTOHKaMH KOTOPOH ABJSAIOTCA CTEHBl U CTONOBI
(xeste306eTOHHble, KHPIIHUHEIE M 1p.), @ pHre-
JAMH — HecylllHe MepeKphITHS H NMOKpHITHA. Ilpu
3TOM NPHHUMAETCsI, UTO CTOHKH 3a1e/1aHbl B IPYHT
B YPOBHE MOJIa 3JaHHA (NpH HaJUYHH GETOHHO-
ro MOJACTHJAIOIIErO CJIOA NOA NOJbl H OTMOCTKH).
JKecTKoCTb CTeH MJH CTONGOB, BBLINOJHEHHBIX W3
KHPIIHYHOH HJIH KaMeHHOH KJIaJKH IpH CTaTHye-
CKOM pacyeTe paMbl, paspeuniaercsi OnpenessitTh,
NPHHKMAast MOLYJb YOpyrocty knanxku Ex=0,8 E,
d MOMEHT HHeDLUHH cedeHHs 6e3 yyeTa pacKpHi-
THST IIBOB.

ITepeKpHITHA M NOKPLITUA NPU pacueTe pam-
HOH CHCTEMBl paccMaTPHBAIOTCS KakK -a6CoMIOTHO
JKecTKHe pureju (pacnopku), LIapHUPHO CBA3aH-
HBle CO CTEHaMH.

8.3.2. IIpu 3HAuHTEJNbHBIX COCPEXOTOYEHHBIX
Harpyskax (HanpuMmep, ONODHBIE peaKIHH ¢epM,
6a/10K 6OJBIIHX NPOJETOB, MPOrOHOB, NOAKPAHO-
BbIX 6aJIOK W Op.) CTEHBl, KaK IPaBHJO, YCHJH-
BaloTcsl nuascrpamu. B stom cayuae crofiku
HMeIOT TaBpoBoe ceuyeHHe. Ecin Harpyska nepe-
KPHITHSl WIH TIOKPHITHSA pacnpelesieHa paBHOMEp-
HO 110 JJIHHe CTeHH (HampuMep, NMPH NOKPHITHH
H3 Xeye306eTOHHOrO HacTHJa), 3a WHPHHY NOJ-
KH MOXeT NPHHHMATbCA BCs WIUPHHA NMPOCTEHKA
HJIH JKe, NPH TVYXHX CTeHax,— BCs AJHHA cCTe-
HBl MeXJy OCSMH NDHMLIKAIOIMMX K MHJAACTpe
IIPOJIETOB.

Ecinu Harpyska or mepeKphITHs cocpeoToueHa
Ha OTAeJbHBIX yyacTKax (onHpaHue ¢epm, 6a-
JIOK M 1p.), TO NMpPH CTAaTHYECKOM pacuere pas-
pemraercss NPMHHMAaTh WIHPHHY NOJKH TaBpa CO-
riacHo ykasauusam 1n.8.2.8. Ecam tonmuua cre-
Hbl MeHbiue 0,1 BLICOTBl CeYeHHS MUJSACTPHL, TO
CceyeHHe pPacCMAaTpPHBAeTCs KaK MPSIMOYTOJbHOE,
6e3 yyeTa IPHMBIKAIOIIHX YYaCTKOB CTEHHBI.

8.3.3. Kaxnas nonepeynass pama, cocrosias
13 BEPTUKAJIbHBIX ¥ TOPH3OHTAMNbHBEIX 3JIEMEHTOB,
pacnoyioXKeHHHX Ha OJHOHM OCH DaCCUHTHIBAETCH,
KaK NpasHJoO, He3aBHCHMO OT APYrHX paM, ec-
JIH HeT CMNEeUHANbHbIX YCIOBHY, IPH KOTOPLIX BO3-
MOXHa CYLlecTBeHHasi neperpy3ka Kakoi-1u6o
paMbl NpH 3arpys3ke APYTuUX NpoJeToB. Pacuer
NIPOH3BONMTCS Ha BCE HarpysKH, pacnosoXeHHbIE
MeXJy CPeIHHMH OCSIMH NIPOJETOB 3MaHHSA, NMpPH-
MBIKAIOIIMX K PacCYHTHIBaeMOfl pawme.

8.3.4. Pacuer cTeH H CTON60B 32KOHYEHHOTO
3/laHHs YNPYrod KOHCTPYKTHBHOH CXeMBl MPOH3-
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BOIHTCH C YYeTOM Pa3HBIX YCJIOBHH pPaGOTH 5THX
3JIeMEHTOB NpPH Harpyskax, MNPHJIOMKEHHBIX JO
H II0cJle YCTAaHOBKHM mepekpbiTHH. CTeHHI H CTOJ-
6Ll PaCCYUTHLIBAIOTCS HA HArpy3KH, NPHJIOXKEeHHbIE
J0 YCTAQaHOBKH MNEPEKpPBITHH HJH NOKPHITHH (CO6-
CTBEHHBIA BeC CT€H, HEKOTOpble BHIBI 06OpYyIO-
BaHHs H Ap.) KaK cBOGOXHO CTOsIIME CTOHKH, 3a-
nenandnie B rpyHT. Ha HarpyskH, npujoxeHHue
HocJie YCTPOACTBA NEPeKPhITHH, CTEHBl H CTOJIORI
PacCUHTHLIBAIOTCA KaK 3JeMEHTHl paM. YCHJHS,
BBIYHC/IEHHBIE NIPH 3THX ABYX Harpyskax, CyMMH-
pylorcs.

OnopHble peaknuH B LIAPHHPHON BepXHel
Omope KaXXJAo#i CTOMKH ONpeAeNsioTcsi MocJeno-
BAaTEJbHO OT BCeX NPHJOXKEHHBLIX Harpy3oK H Io-
Jy4YeHHble 3HAUeHHS CYMMHPYIOTCS.

Hpumeqanue. PacueT OXHO3TaXHBIX MHOronpo-
JIETHLIX PaM C IIapPHHDHO-ONEPTHIMH DHUreJISIMH H CTyNeHJa-

THIMH 3aleMJIEHHBIMH CTOAKAMH MOXET IPOH3BOAKTLCS IO
Ta6AHLIAM CIPaBOYHHKOB.

8.4. PACYET HA BETPOBBIE HAFPY3KH
CAMOHECYIUIHX CTEH,
OINHUPAIOIIUXCSHA HA MONEPEYHBIE PAMbBI
KAPKACA HJIH HA TOPH3OHTAJIbHBIE
JAHUAGPATMbI

8.4.1. I'u6kue camoHecyllne CTeHbl HMEIOT,
KaK NPaBUIO, MaJylo H3THGHYIO KECTKOCTb IO
CPaBHEHHIO ¢ JKECTKOCTbIO NOANEPKHBAIOMIUX HX
3JIEMEHTOB 3JaHHS M IO3TOMY NpPH CTaTHYECKOM
pacueTe TaKMX CTeH NDHHMMAETCSs, YTO BCSL BeT-
poBast Harpys3ka, NpPHJIOXKEHHass K HapyXHBIM
CTeHaM, BOCIDHHHMAETCS BePTHKAJbHLIMH HIIH
FOPH30HTaJbHHIME AuadparMaMu 3pamus. [lpw
3TOM COOTBETCTBYIOIIHE Y4acTKM HapyXHOH CTe-
HBl MeXIy auadparMaMH pacCUUTHIBAIOTCH Ha
BETPOBYIO HarpyskKy.

8.4.2. Ilpu KecTKUX Kene300eTOHHLIX Iepe-
KPHITHAX,  YHOBJETBODSIIOIIHX  TpeGOBaHHSM
Tabs. 47 (23), uJan Ke NPH MaJablX PACCTOSHHAX
MexAy pamaMn Kapkaca (Hampumep, 6 ) npu-
HHMaeTcsl, 4To nedopMaluu CTeHbl NPH H3rHOe
M3 TJIOCKOCTH, NPH HNeHCTBHH BeTPOBOH Harpys-
KH, PaBHBI COOTBETCTBYIOIINM JIedopMaluusiM Bep-
THKAJbHLEIX 3JeMEHTOB KapKaca HJH Xe IPYrux
TIONepeuHbIX KOHCTPYKUHUH.

8.4.3. Ilpu GoOJbUIMX pPAaCCTOSAHUAX MeXIy
TIONepeYHbIMH BEPTHKAJbBEIMH JHadparMaMu H
TIEPEKPLITHSAX, HEe YIOBJIETBODPSIOUIMX TpeGOBaHU-
AM Tabua. 47 (23), mnepeKpHITHA HJIH NOKPHITUSA
PaccMaTPUBAIOTCH KaK TOPH3OHTAJbHEIE NOAAT-
JIHBbIE ONOpbl HADYXKHBIX CTE€H (YyHpyrHe ropu-
30HTa/lbHBIe fHadparMbl), ecJHOHH MOTrYT BOC-
NPHHMMAaThb BETPOBYIO HATPY3Ky (Hanpumep,
c6OpHBEIe KeJe300eTOHHbIe NMEePEKPHITUS, YCHICH-
HBle MOHOJIHTHBIMH Xese306eTOHHBIMH NOosiCaMH
MO0 NMepHMETPYy HJH Xe C apMHPOBAHHOH MOHO-
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JHTHOH NJHTOA MO COOPHLIM 3JEeMeHTaM H np.).
MoryT OHITb 3aNpOEKTHPOBaHbI TaKkKe ChelH-
ajlbHble TODHM3OHTAJIbHbie ONOpHl CcTeH (CM.
n. 8.1.5).

T'opusonTa/nbHble fHadparMel JOJKHH OHITh
pacCYHTaHB Ha NPOYHOCTb NPH H3rube B cBOeH
IVIOCKOCTH OT BeTPOBOH HAarpysku; IpH 3TOM
NPHHHMAETCsA, YTO HX ONOpaMH SIBJSIOTCS TOIe-
peuHble YCTOHYMBLIE BepTHKAJbHble XHadparmsl,
pacnojioXXeHHble Y KOHIOB pacCMaTpHBaeMOro
yuacTka 3laHHs.

8.4.4. Pacuer Ha BeTPOBbIe Harpy3KH HapyX-
HBIX CT€H, ONHPAIOUWHXCA HA BE€PTHKAJIbHbIE HJH
TODH30HTaJIbHble yrnpyrue (MOZATIHUBHE) AHad-
parMbl, Tpou3BoauTCsi 1o Aedopmauusm. Kpome
TOTO, TMPH pacyeTe CTeH HA NPOYHOCTb HOJIKHBI
YYHTLIBATbLCA RONOJHHTEAbHBIE 9KCUEHTPHCHTETHI,
BbI3BaHHbIe NPOrHGaMH NOAAEPKHBAIOLIHX KOH-
CTPYKIHIL.

8.4.5. OtHocHuTesbHBIE AedOPMaUHH  KA2AKH
Ha pacTAHYTOH NOBEPXHOCTH CTEHHl NDH H3rube
B BEPTHKAJbHOM IJIOCKOCTH JOJKHBI OTBEYaTb
yCJIOBHIO

€ = &y — €9 < Emp, (147)

&y — OTHOCHTeJIbHas JedopMauus pacTs-
JKEHHSI NpH H3rubGe CTeHb;
€,— TO XKe, NPH CXKAaTHH CTEHBHI;
&yp— NpefebHbie (AOMyCTHMble) Hedop-
MalHH Ha PacTAHYTOH NOBEPXHOCTH
CTEHHI, TIPHBEeHHbIe B M. 6.2.
HedopManun pacTsKeHHs CTeHBl Onpesels-
10T H3 YCJOBHSI OJHHAKOBOTO paaHyca KPHBH3HEI
CTeHBI H NOAJEPKHUBAIONIEH KOHCTPYKIHH.
3HaueHHUs ex U 8o BLIYHCISIOTCS 110 HOpMYyIaMm:

h—y_ M (h—y) .

rae

&y = P EJ (148)
Ny
&y = FrEx . (149)

B cnyuasx naru6a cTeHBl B TOPH30HTAJbBHON
IVIOCKOCTH nmpHHUMaercst go=0.
B ¢opmyaax (148) u (149):

M* — n3rubaromuii MOMEHT OT HopMa-
THBHHIX Harpysok B CE€YeHHH NpH-
MBIKAIOIEro K CTeHe BepTHKaJb-
HOT'0 3J1eMeHTa KapKaca HJH CIJIOoW -
HO}i BepPTHKaJbHOH nHadparmol.
Ilpn on¥parud Ha rOPU30HTalb-
HHle anadparmel — uarubaomuni
MOMEHT B CeYeHHH NpHMbIKalole-
rO K CTeHe 53JIeMeHTa TOpH30H-
TajJbHOR (epMbl UIH B CEUEHHH
CIVIOMIHON MJIHTE! (nosica);

EJ — xecTKOCTb BEPTHKAJIbHBIX 3JI€MEH-
TOB KapKaca, TODH30HTaJbHBIX
3JeMeHTOB ¢depM HJIH CIJIOLIHBIX



anadparm. Ecau cniomusie anag-
parMbl BHITIOJHEHE! H3 XKeie306eTo-
Ha, MX JXECTKOCTb pa3pelaercs
onpefeasATb NpH 3HaueHusx E=
=0,85 Eg, rae E¢— HauaJabHbli
Moaynb nedopmanuit 6eToHa, HAN
e BHIUHCIATD O6ojlee TOYHBIMH
MeTOJaMH IO yKa3aHHAM HOPM H
noco6u#t MO NMPOEKTHPOBaHHIO Ge-
TOHHBIX M 3KeJe306eTOHHBIX KOH-
CTPYKIHH,
— TOJUHHA CTEHH
HHS);
Y — pacCTosiHHe OT UEHTPa THKeCTH
o GoJiee CXKATOTO Kpasi CEYeHus
CTeHL;
N® — npononbaas cunia CKaTHA B Kiaf-
Ke CTeHH OT HODMAaTHBHBIX Ha-
TPY30K;
E,, Fy, Jx— Moaysb ynpyrocTH, mJIomams H
MOMEHT HHepPUHH CeYeHHs 3JeMeH-
Ta KaanxkH. [IpuHaMaerca Ex=
=0,8 E,.
Bmecto onpenenenns pedopmauui no ¢op-
myne (147) moxer 6uITb nmpoBepeHa KECTKOCTb
aJleMeHTa Kapkaca mo ¢opmyJe

(BoicoTa ceue-

Els Mh—y)

s (150)

Ecnn ExJx>0,1EJ, To paspemaercs yMeHbIarth
BeMHUHHY M®  yMHOMKeHHEM HA KO3ODULHEHT

EJ

ngl+EKJ,‘ '

(151)

Pacuer no dedopManusiM caMoHecylue#f cre-
Hbl, OMHpaloulelicss Ha 3JEMEHTH Kapkaca, CM. B
npumepe 11.

8.4.6. Ecn camMoHecyuiass CTeHa MONAEPKHU-
BaeTCs NPH BETPOBOH Harpys3ke BepTHKaJbHBIMH
3JJEMEHTaMH KapKaca HJH CIJIOWHBIMH zma(ppar-
MaMH, TO NpH BBIYHCIEHHH u3ru6anoumero MOMeH-
Ta, JEHACTBYIOINEr0 B BEPTHKAJbHOH IIOCKOCTH,
VUHTHIBAETCSA JONOMHHTENbHHHA 3KCIIEHTPHCHUTET

NPONOJIbHON CHJBl e; B HamnpaBJeHHH nporuba
CTeHHl, onpefeNseMulil o popmye
% r2
&= Zwpacd | _T (152)

€o.pacu h—y’
€y.paet ¥ 8o.pacy— OTHOCHTEJIbHEIE Hedop-
MalUHH OT pPAacCyYeTHHIX
Harpy3ok (BBIUHCJEH-
Hpleé C yuYeTOM Ko3¢-
GHUMEHTOB mneperpys-
KH);

rae

r= l/%“— — PajgHyC HHEpUOHH ceye-
K

HHSl CTEHHI.

8.4.7. Ecan pedbopManun pacTsIKEHHS, BHYH-
cnennsle no ¢opmyJe (147), npeBHWAKT €xp H
B CTEHe He MOXeT GbiTh JONYIIEHO YCTPOHCTBO
JeOpPMaLMOHHLIX IIBOB, TO HOJIXKHA OLITH TO-
BHIIEHA ompelensieMass no ¢opmyJae (150) xe-
CTKOCTb 3JIEeMEHTa Kapxaca, NOAJepIKHBAIOUIero
CTEeHY, HJIH e KJaJKa CTeHbl LOJKHA GHITb YCH-
JIeHa NPOXOJBbHBIM apMHPOBAaHHEM.

Ilpu npomospHoM apmuporannu u p==0,03%
npefelbHbe AedopMauuy pacTAKEHUs, KaK 3TO
yKxa3aHo B 1.6.2, MOTYT GbITb yBeJHUYEHB Ha 25%.

Ilpn Gonbmnx nedopManusix, NPeBHINAIOMHKX
emp Gontee uem Ha 25%, npono/bHOe apMHPOBa-
HHE CTeHbl Ha3HauaeTcsl MCXOAsl H3 pacyera 1o
IPOYHOCTH:

a) npu u3ruGe B BEPTHKAJIBHON NJIOCKOCTH —
NPHHHMAas  JONOJHHTENbHBI  3KCUEHTPHUCHTET
npojoJbHOH cuabl no ¢opmyrae (152);

6) npu u3ruGe B TOPH3OHTAJbLHOM TJIOCKO-
CTH—IIpHHHMaﬂ pacueTHYIO BeJIH'-lHHy Haru6aio-
1Iero MOMeHT2 B BePTHKAJbHOM CeYeHHH KJIalKu
no gopmyJae

M, = ZnpenExde
h—y

Monyab ynpyroctd st NPOJOJNBHO apMH-
POBaHHOH KJaJKH TNPHHHMAETCs MO YKa3aHHAM
n.3.15.

8.4.8. CreHa ¢ mpoeMaMH, nojnepKuBaeMmasi
NIPH BETPOBOH Harpy3Ke FOPH3OHTAJbHBIMM H BED-
THKaJbHBIMH JuadparMaMy 3XaHHS, MOXET GHTb
paccyHTaHa KaK CTaTHYECKH HeonpeneguMast CH-
CTeMa, COCTOSIast U3 TOPH3OHTANBHBLIX W BEpTH-
KaJlbHbIX NOJIoC (MOSICOB W NMPOCTEHKOB).

Honyckaercsi TakXe PacCUUTLIBATH KaXKAYIO
H3 TODH30RTA/JbHHIX H BEPTHKAJbHBLIX IIOJOC CTe-
HBl OT/IeIbHO, HMest B BHAY, YTO B MPOCTEHKAX
BO3MOXHO DacKpPBITHE TOPH3OHTAJbHLIX IUBOB,
YTO CYIIECTBEHHO YMEHBbIIaeT HX JXecTKOCTb. B
35TOM cJyuae TODH3OHTaJbHble NOJOCH paccyu-
THIBAIOTCA Mo naedopmauusam (cM.n.8.4.5).

BennunHa pacyeTHOro H3rnGalolero MoMeH-
Ta B BEePTHKAJbHOH M0JIOCE ONpeneasieTcs IO
dopmyne

. (153)

M= Mo+ M, (154)
rie M,— pacueTHblit M3THOAOIMA MOMEHT B
PACCUHTHIBAEMOM  CeYEHHH CTeHBI,

paccMaTpuBaeMoil Kak Ganlka c 3a-
JeJIKOM BHHM3Y M HENOJABHXKHOA Imap-
HHDHOH ONOpPO#l BBEDXY,

M’ — nonosnuuTeNbHBII MOMEHT B TOM XKe
CeUEeHHH, BLI3BAHHBIA TepeMellieHHeM
YNPYrHX  TOPH30HTAJBHEIX  OMOP
(nnagparm).
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Ecar mo BhICOTE CTEHHI HMEETCSI HECKOJBKO
FOPH30OHTaJBLHHIX AnadparM, To NpH oOmpenee-
HHH M’ BepTHKaJbHAasi MOJOCa PaCCYHTHIBAETCS
Kak HepaspesHasi 6aJjka, 3ajeslaHHasi BHM3y H
ONHUpanIasncs Ha ynpyrue onopsl B ypoBHE rO-
PH30HTAJNbHBLIX AHadparm,

Tlpu onupaHuUH BEPTHKAJIBHON MOJNOCH CTEHDI
TOJIbKO BBEpPXY, Ha OIHY FOPH30HTaJbHYIO Auad-
parmy (HanpuMep, B OJHOSTaXKHHIX MPOMBLIL-
JIEeHHBIX 3JaHHsX) MOMeHT M’ ompenensiercsi 1o

opmyJie
Popmy M = Ax, (155)
rie x — PacCTOSTHHE OT BepXHeH ymnpyroft omo-
PBl KO PAacCYHTHIBAEMOrO CeYeHHS;
A — ropHsoHTaJIbHas CHJA HAa YPOBHE Bepx-
Hell ONMOpHI NIPH ee NepeMeLieHHH;
A=3Exef,
m
f— nporu6 creHnl y BepXHeHl Omopel, pas-
Hblft nporu6y TIOpH3OHTa/NbHON auad-
parMel npH OeHCTBHH BETPOBOH Har-
PYy3KH;

H — pacyetHass BBICOTa CTEHHl OT YPOBHS
ee 3aJefIKH A0 OCH TFOPH30HTAJbHOMH
Anadparmol.

ITpu onpepenernu nporuGa [ ropH3oHTaNb-
HOHl AmadparMel paspelmiaercs, B 3aNac NpoOYHO-
CTH, He YYHTLIBATb CONPOTHBJIEHHE CTEHH H3IH-
6y, ymeHbInaoliee mporub.

Ecnn ropusoHTasbHas AMadparMa no KoHIam
onupaercs Ha paMbl Kapkaca HJH Ha Jpyrde
BEPTHKAJbHLEIE 3JEMEHTH 3JaHus, Nporué Koro-
PHIX NpH JEHCTBHUM BETPOBOH HAaTPY3KM COCTAaB-
Jasier 6odee 10% nporu6a ropHsoOHTAJbHBIX JHA-
¢parM, TO npH pacdere BePTHKAJIbHOH MOJOCHI
CTEHH! CJIefyeT OnpelessTh Nporué rOpH3oHTab-
HBIX OMOP C Y4e€TOM TIOPH30HTAJbHOTO HepeMe-
LIEeHHs1 BEPTHKAJIbHbIX 3JEMEHTOB B YDOBHE 3THX
onop.

Pacuer ceuenuil BepTHKaAbHON NOJOCH NPO-
H3BOAMTCS HAa BHeIEHTPeHHOe CXKaTHe, NPH 3K-

CHEHTPHCHTETE €p=— -X,—, rne M onpexpessiercst no

(156)

dopmyne (154), a N — HopmasbpHag cHia, on-
penessieMass C y4eTOM COGCTBEHHOTO Beca KOH-
CTPYKUHH, BHIYHCJIEHHOrO NPH JABYX BapHaHTaX
Ko3¢puunenra neperpysku: 0,9 u 1,1

8.5. PACYET CEYEHUR CTEH
U SJEMEHTOB CTEH
(MMEPEMBIYEK, NPOCTEHKOB)
HA YCHJIUs OT BEPTUKAJIbHBIX
¥ TOPU30HTAJIBHBIX HAT'PY30K
8.5.1, Ilpu pacuere crenn (HJIH ee OTHEJbHBIX
BEPTHKAJNbHEIX YYaCTKOB) Ha BEPTHKaJbHLIE K TO-
PH3OHTaJbHEE HATCPY3KH LOMKHB OBITh NpOBE-
PeHBI:
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a) rOpH30HTaJbHble CEYEHHS Ha CXKaTHe, BHe-
LEHTPEHHOE CXKAaThe MM Ke Ha CKaTHe K H3-
r'H6, BLI3BaHHBI] FOPU30OHTaNbHBIMH HarpyskaMmu;

6) HaKJIOHHble CeYEeHHs Ha IJIaBHBIE PACTSATH-
BAOUWIUE HAUPSMEHHS OPH H3rHOe B IJIOCKOCTH
CTeHHI;

a) [ 4)

— e - —

KT MAITITLn

™

Puc. 38. Pacnpepe-
JeHHe HNAaBNEEHS B

CCYEHHH CTEeHH ¢
T | T

a — PaBHOMEPHOE;
6 ~— HepaBHOMepHOE
NpH  BHEIEHTPEHHOM

Cevenue 1-1

Jnopa wanprwcenut

cxatuu; N — pasHo-
neftcTeyontasn Bep-
THKAAbHBIX cua;
O —~ ueHTp TAXKECTH
Ce4YCHHA; ¢€p ~— 3KCUeH-

TPUCHTET

B) PAacKphiTHE TPELIHH NPH BEPTHKAJIbHON Ha-
TPy3Ke NpH Da3JH4YHOH 3arpyske HJH pa3HOfh
JKECTKOCTH CMEXHbIX yyacTKoB cteH (m. 8.6.1—
8.6.3).

8.5.2. B creHe ¢ mpoeMaMmyu KaXAbifi mpocTe-
HOK DacCUHTHIBaeTCsl Ha HarpysKy, COOTBETCTBYIO-
LIY10 Y4aCTKY CTEeHbI, PaclOJOXKEeHHOMY Hal 3THM
MPOCTEHKOM MEXJY OCAMH COCeJHHX MPOEMOB
6e3 yueTa BO3MOMKHOIO IlepepacnpefesieHus 3T0il
HArpy3KH Ha COCeJHHe, MeHee HanpsKeHHbe Npo-
CTEHKH, Yepe3 nepeMbluKH. Pasrpyska aTux npo-
CTEHKOB 3a CYeT nepepacnpelieJleHHsi HarpysKH
Ha CMeXHBbIC POCTEHKH HE YYHTHIBACTCA B CBA3H
C BO3MOXHBIM IIOSIBJIE€HHEM TPEIIMH B II€PEMBIY-
Kax npH HepaBHOMEPHOH Ocajike 3/ aHHsl, H3MEHe-
HHAX TeMnepatypsl H Ap. Mckmouennem gasasior-
csl caIydaH, yKa3aHHble B 1. 8.5.3.

8.5.3. Ecau na npocTenok omnupaercs crioum-
Has cTeHa (MJH CTeHAa ¢ PeIXKHMH, HeperyJsipHO
PAacCHOJIOXXEHHBIMH MpoeMaMHu), obecneynBaoas
nepepacnpenesieHde AABJCHUA MEXKAY NPOCTEH-
Kamu (pHc. 38), TO ceueHHe CTeHH paspelmaercs
paccMaTpuBaTh KaK OAHO LieJioe C yueToM ocJiab-
JIEHHI! IpoeMaMH (ceueHHe «HETTO»).

IIpu sToM ecam paBHOAEHCTBYIOLlast BEPTH-
KaJbHHX HAarpy3oK NpHJoXeHa K LEHTPY paccuu-
THIBaeMOTO CE€HeHHs, TO HaNPSMKEHHs pacupese-
JAIOTCSs  PaBHOMEPHO 1O  JJHHE  CeYeHHH



(puc. 38,a); eCqH Xe paBHOJAEACTBYIOLLAs CMe-
weHa (puc. 38,6) 1Mo OTHOUIEHHIO K LEHTPY ceye-
HUsi (HanpHMep, NPH HECHMMETPHYHOM pPacloJio-
XEHHH NPOeMOB), TO NPH pacyeTe AOJKEH YIHTHI-
BaTbCsl SKCLUEHTPHCHTET B IVIOCKOCTH CTEHHL.

8.5.4. Ilpn ogHOBpPEMEHHOM JefCTBHH BePTH-
KaJbHOH H FOPH30HTaJbHOH (BeTpoBO#) Harpys-
KH B NONEpPeYHbIX CTeHaX (HJIM HAa OTAEJbHBIX
yyacTKax MexJAy IIpoeMaMH) BO3HHKAIOT YCHJHS,
NPHJIOKEHHBIE C SKCUEHTPHCHTETOM B HaIpasJe-
HHH NPOJAOJBHON OCH cTeHbl. TaKue ke 3KCUEH-
TPHCHTETH MOIYT BO3HHKaTb NDH HECOBNALECHHH
paBHOLEACTBYIOIEH BepPTHKAJbHbBIX YCHJIHH C
UEHTPOM THAMKECTH PaCCUMTHIBAEMOTO T'OPH30H-
TaabHoro ceuenust. OHOBpPEMEHHO BEPTHKAMbHBIE
HAarpy3KH MOTYT CO31aBaThb YCHJHHA, MPHJOKEH-
Hble C 3KCUEHTPHCHTETOM B IONMEPEYHOM Hanpas-
Jexny. B atoM cayuae paspemaercs caemylOuHil
MeTOA pacueTa Ha COBMECTHOe HeHCTBHE 3THX
HarpysoK:

a) cxkaras 4acTb CeyeHHsd, AJHHA KOTOPOH on-
pedessieTcst MPH pacyeTe Ha H3rH6 B IJIOCKOCTH
CTeKbl (NpH AEHCTBHM MOMEHTa OT BeTpPOBOH Ha-
IPY3KH M OT BHEIIEHTPEHHOTO NPUJIOKEHHS] BEPTH-
KaJbHOH HArpy3KH) LEJNHTEH HA HECKOJbKO (HO
He MeHee NATH) yyacTKoB. Kaxablli H3 3THX yua-
CTKOB PaCCUMTHIBAETCA OTHAENbHO, IpHYeM B Ipe-
nesaax KaxkKAOro M3 HHX ONpenesseTcs CcpenHee
HanpsiKeHue NpH u3rube o; ¥ ycuaue N;=o;F;,
rie F; — njomanab yyacTka CeYeHHsi; 3T0 YCHJHE
CYHTACTCSl NPHJIOKEHHBIM LEHTPaJbHO IO OTHO-
[JEHHIO K MPOMOJBHOH OCH paccMaTpHBaeMOTro
yuacTKa ceueHHs;

6) HopMaJbHOe YCHJIME B CEYEHHH NPHHUMAeT-
Csi PaBHBIM CyMMe HOPMAaJbHOrO YCHJIHS, BO3HH-
Kaloulero ga paccMaTPpHBaeMOM YYacTKE HEHCT-
BHSl BEPTHKaJbHOH Harpysku, 1 ycuausi N; ot
AeHcTBHsT H3ru6aeMoro MOMeHTa;

B) MOMEHT B MONEPEYHOM HanpaBJEHHH Ompe-
ReJieTCsl OT BePTHKAJNbHOM HArpy3kH ¢ YYeTOM
OCHOBHOr0O H CJYYaHHOrO  3KCUEHTPHCHTETa
(n. 4.24) u3 NJIOCKOCTH CTEHH;

T) YacTb CeYeHHMsl, PACTAHYTash NpH HU3rube,
PacCUHTHIBAeTCsl aHAJOrHYHO CXKAaToOH, NeJeHHeM
Ha YYaCTKH COTJIaCHO NMOANYHKTa «a». HopmaJb-
HOE YCHJIHE Ha KaJKJOM YYacCTKe PaBHO PAa3HOCTH
YCHJIHI OT BePTHKAJBHOH OCeBOf HAarpy3KH H H3-
rubaroliero MOMeHTa.

dnopa HanpsiKeHui oT HefCTBHs H3ruGaio-
LIEr0 MOMEHTa NMPHHHMAaeTcs Kak sl YIpyroro
mMaTepuaJa.

Ecnu npu pacuere Ha rOpU3OHTANbHYIO Ha-
TPY3KY YYHMTHIBaeTCs COBMECTHas pabora mnpo-
HOJIbHBIX H MOMEPEYHBIX CTeH, TO MPHHAMAETCH
YKa3aHHbIN B HACTOAIEM NYHKTE METOX Pacuera,
NpHUYeM BKJIOYAaeMble B PacyeT Y4aCTKH CTeH,
NEepNeHAHKYASPHBIE K HalpaBJeHHIO HeACTBHSA

BeTpa, pacCMAaTpuBalOTCH Kak miomamu F; pac-
YETHOIO CeYeHHsl.

8.5.5. Pacuer nonepeuHLIX CTeH Ha TJIaBHHE
PacTATHBAIOIIME HANPSKEHHA NPOH3BOXMTCS MO
dpopmyne

Rex M

——= 157
Q< " (157)

H NPH HaJHYHH B CTEHE PaCTAHYTOH 30HH O ¢op-

Rex F
MmyJse Q < L. Sl )
®
rie Q— pacueTHas nomepeyHas CHJIA OT rOpH-
30HTAaJbHONK HArpy3kKH B CepelHHE BbI-
COTHI 3TaXa,

Rex=V Rea (Rea+05) 5 (158)

R.«— pacueTHOe CONPOTHBJAECHHE CKaJblBa-
HHIO KJaIKH, 06XKaToll INpOLOJbHON
pacueTHOR cuiof N, ompemensieMoir ¢
ko3¢ dunnesToM neperpysku n=0,9

N
Cg = F‘ .
an HAJHYHH B CTEHE paCTﬁHyTOi"l 30HH NpH-
HHMAETCHA (npﬂ OTCYTCTBHUH CeHCMHIEeCKHX Ha-

IPY30K)

(159)

N
Cp=—""73 160
o= F. (160)
F — nonepeuHoe ceueHHe CTEHH;
F.—naomanp cxaroii vacTH  ceyeHHs

CTEHBI;

h— rommuuHa monepeuHoil CTEHH Ha yua-
CTKe, Ile 3Ta TOJUIHHA HaHMeHbLIas,
NPH YCJIOBUH, eCJM JJIMHA 3TOTO yua-
CTKa InpeBHUIaeT !/, BHICOTHI 3Ta)ka
HJIH XKe !/4 OJHHBl CTEHBl; NPH HaJH-
YHK B CTEHe KaHAJOB HX IUHPHHA H3
TOJIIHHLE CTEHbI HCKJIOYaeTcs,;

!l — nnHHa nomepeyHoil CTeHBI B IJaHe.
Ecan B ceveHne BXoAAT NOJKH B BHIE
OTPE3KOB HapYXHBIX HJIH NPOAOIALHBIX
BHYTPEHHHX CTeH, TO [ — paccTosiuue
MEeXIY OCSIMH 3THX TOJIOK;

B — KO3 PHULUHEHT HEPABHOMEDHOCTH Ka-
CaTeJbHbIX HAMNpsKEHHA B  CEYEHHH
(cm. n. 8. 2. 10).

8.5.6. Ecin conmpoOTHBJIEHHE CTEHBl CKAaJbIBa-
HHI0, onpejensieMoe 1o dopmyse (157), repocra-
TOYHO, OHA MOXKeT GLITh apMHPOBaHa NPOJOJBHOI
apMaTypoii B rOpH30HTaJbHBEIX mBaXx. PacueTHoe
CONpPOTHUBJIEHHE  CKaJIbIBAHHIO  apMHPOBAHHOMN
KAajAKH Ra.ck MOXeT GbITb onpejefieHo mo ¢op-

MyJe
_ /PR [PRe
Ra.cx = ‘/ 100 (wo +°°>'

(161)
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rae p— NPOUEHT apMHPOBAHHS, ONpefessieMbii
M0 BEPTHKAJIbHOMY CEUEHHIO CTEHBI.

8.5.7. Ecan npu pacuerte CTeH 3[aHHS Ha BeT-
POBYIO HArpy3Ky NEPeMBIYKH PacCMaTpHBAIOTCS
TOJIBKO KaK TOPH30HTaJIbHble 3JEMEHTH, map-
HHDHO CBSI3aHHbIE ¢ BEPTHKAJbHBIMH CILIOIIHBIMH
YJacTKaMH CTeH, PacyeT HepeMblyeK NPOU3BONHUT-
csl TOJIBKO Ha BepPTHKaJ/bHble HAarpy3KH, pacioJo-
JKeHHBIE€ Hal HUMH. B aTOM cilyyae BO3MOXKHOCTb
Pa3BlTHA TPEIUMH B NEPEMBIYKAX OrPAHHUHBALT-
Csl PaCYETOM CTeH Ha TPELHHOCTOHKOCTb IO yKa-
3anuam nm. 8.6.1—8.6.3.

Ecan e mpounocTh cTeH ¢ mpoemMaMmn npH
BETPOBBIX HArpy3Kax obecneyHBaeTcst TOJbKO NPH
VCAOBHH YyY€Ta MECTKOCTH NepeMblueK IpH H3-
rube H clBHTe, 00si3aTe/IbHA NPOBEPKA MPOYHOCTH
nepeMblyek NpH AEACTBHH Nepepe3bBalolled CH-
ant T, paBHOll cyMMe nONEpeYHbIX CHJ OT BETPO-
BOH H HepaBHOMEDHOH BEpPTHKAJbHOM HAarpy3KH.

Pacuer nepeMbluex NpPOH3BOMUTCS HA CKaJgH-
BaHHe M Ha H3rub, npHueM NpejesibHOE YCHIHE
Tipex MPHHHMAaeTCs] MEHBUIMM M3 ABYX CJELYIO-
IIHX BeJHYHH:

Tapex = %3 RraF; (162)
Trpen s Rou F 2, (169
n

R.,— pacueTHOe CONPOTHBJIEHHE KJaIKH
IVIaBHBIM PacTSATUBAIOHMIHM HanpsiKe-
HUAM npu u3rube no kocol wrpabe
(cm. Taba. 18);

R,.»— pacueTHoe CONMDOTHBJIEHHE PACTAMKE-
HHIO NpPH H3rube No nepeBsisaHHOMY
cegeHHio (Taba. 18);

F — nonepeunoe ceyeHUe NepeMbIUKH;
Hy u l;—BHcoTa H mpoJjeT (B cBery) nepe-
MBIYKH.

I1 pPHMEeUaHHe. Ecan COINPOTHBJIEHHE KJIaXKH HeA0-

CTATOYHO, NEePEMBIYKAa JOJXKHa GbITh YCHJIEHa NPOJOJbHBIM

apMHpPOBaHHEM MJH 2KeJe306eTOHHHMH G6ajJXaMH, paccyH-

n
THIBaEMbIMH Ha H3rH0 M CkaJhBaHHe Ha MOMEHT M= ——

2
H nonepeunylo cuay Q=T no ykaszanuio «PyKoBOACTBa 10
NPOEKTHPOBAHHIO GETOHHBIX H KENE306eTOHHHX KOHCTDYK-
IXHI».
Pacuer 3afe/iKd KOHIOB xe/1e300eTOHHKIX Oa-
JIOK B KJIaAKYy NPOH3BOAHTCS IO aHAJOTHH C YKa-
3aHUAMHU 1. 7.6.

rae

8.6. PACYET CTEH MHOTO3TA)XHBIX 3MAHHA
H3 KHPMMHYA HJIH KEPAMHYECKUX KAMHER
HA BEPTHKAJIBHYIO HATPY3KY
Mo PACKPBITHIO TPEIHH
MPH PA3JIMYHOR 3ATPY3KE
HJIH PA3HON )XECTKOCTH
CME)XHBIX YYACTKOB CTEH

8.6.1. Ecan HapyxHble H BHYTpEHHHe CTeHHl
(MM XKe CMeXHble y4acTKH OXHOH M Toil XKe
CTE€HBI, CBfi3aHHbIE JApPYr ¢ APYroM nepeMhbiuka-
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MH) OTJHYAIOTCHA MO CTENeHH 3arPy3KH HIH XKe
BHINOJIHEHB! H3 Pa3/HYHBIX MaTepHaJOB (HAIpH-
Mep, H3 CHJIMKATHOTO U IVIHHAHOTO KMPNHYa HIH
KepaMHUeCKHX KaMHell), TO YYaCTKH CTeH, G/H3-
KHe K HX TIePeCceueHHI0 (HJH Ke INepPeMblYKH),
JMOJXHE ObLITb pacCYMTaHbl MO0 06PAa30BaHMIO M
PACKDPBITHIO TPELIHH.

8.6.2. Ilpn pacueTe YCJIOBHO NPHHHMAETCH,
4TO 06e CTeHB! (MJM CMEXHBIE YYaCTKH OAHOH M
TOH K€ CTeHBbl) He CBA3aHHL PYT C LPYTOM H Orpe-
gensiercsi cBoGonHasi pnedopManus Kaxaoi H3
JABYX CTE€H OTHEJbHO NPH AEHCTBHH pacyeTHHIX
AJINTEJbHbIX Harpy3ok. PasnocTb cBOGORHBIX He-
¢opManui 3ITHX CTEH JOJIKHA YIOBJETBOPSTDH
yCJIOBHIO

61— 082 << 8np, (164)

rie O, — a6conmotHas cBoGonnas apedopMauns
CXaTHs ONHON H3 cTeH (HJH yyacTKa
CTEHHI);
8, — 10 e, BTOPOU CTeHbI;
Opp — MpeftesibHas IONMYCTHMAs Pa3HOCTb fe-
dopmauui cornacHo taba. 49.

Bennunnn cBoGomubix nedopmanuit onpene-
JSIIOTCA KaK cyMMa JlebopManuil KIagka BO BceX
JTaxax 3JaHHsi OT YPOBHS Bepxa (yHAaMeHTa
IO Be€pXa CTeHHBl, 0 popMyaaM:

n

Ity .
2 Ey: oy

=1 -
n (165)

Opi hy
b= z Ey; * O,

i=1
0;; — HanpsXeHUs B KJafKe MEPBOH CBO-
_60HO CTOsILIEH CTEHH B i-M 3TaXe;
0y; — TO K€, BTOPOH CTEHHI;
E,;— Monyau nebopMaunii kaagKa nep-
BOY CTEHBI HA [-M 3TaXKe;
E,;— 10 ®e, BTOpOIil CTEHHI;
h, — BbiCOTA I-I'0 3TaXKA,
8y Mdyey— abcomoTnble nedopmaumy  ycaaKn
nepBOi H BTOPOH CTEHBI, BHIYHCJIEH-
Hble TI0 OTHOCHTEJNbHBHIM 3HAUEHHAM
ycamoK MaTepHasioB CTeH  (cM.
n. 3.24), YMHOXEHHBIM Ha BHICOTY
COOTBETCTBYIONIUX YUYacCTKOB CTEH;
N— KOJHYECTBO 3ITa)KeH OT MoJia MOoA-
BaJia JI0 BEPXHETro MJH pacCMaTpH-
BaeMOro NpOMEKYTOYHOTO 3TaXKa.

Hanpsixkenus onpeneiasiorcs B cepeiiHe Kax-
J0TO 3Ta’Ka W BHIYMCJISIOTCH TIPH pPacyeTHHX 3Ha-
YeHHSIX BCeX JJIMTEJNbHHEIX Harpysok. Moayau
ynpyroctd E;, Bxonsme B ¢opMyan (165), BH-
qHCIsI0TCS no dopmyae

E; = (11."—35.

&

I

rae
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Ta6auuwa 49
MpeneasHas (AonycTHMasa) pa3HocTh aedopManui CTeH

Yucao 3taxeit 5 6 7 8 9 |12 u6omee
Bricora cTeny, M 15 18 | 21 24 | 27 (36 u Gonee
Oup, MM 7 8 9 10 { 12 15

rie R;—cpemnuil mpeies TPOYHOCTH KJAANKH
nepBofi HJAH BTOPOH CTE€HBI JaHHOTO
3Ta)xa, IpUHHMaeMulit coryacHo n.3.15
IS KNaJKH, BO3BOLHMOR B JIETHHX
YCJIOBHSX;
0;— XapaKTepHcTHKa JedopManHi, KOTo-
pas 3aBHCHT OT MaTepHa.na KJIa KK
(ra6a. 50) H yYHTHIBaeT IOJHbIE Je-
dopManuy KIafKH (32 HCKIIOUEHHEM
nedopmauui ycaukH).

B 3pauusx BricoToil Gostee mATH Taxed (UJIH
Gonee 15 u), xpome pas3HOCTH AedopMaluH HO
BCel BBICOTE CTEHbI, AOJXKHBl CBHITb INPOBEPEHBI
pasHocTH Jedopmanufi  CTeH JIOOHX OSATH
sTaxel (Hampumep, OT nepBoro Jo msi-
TOro, OT BTOPOTO [0 IUECTOrO M T. A.) HJIH yua-
CTKOB CTEH BBICOTOH 15 M. DTH pasHOCTH, BLIYHC-
JeHHBIe TI0 YKa3aHHLIM BHIIE NpPABUJIaM, He KOJ-
JKHBI NIpeBBLIIUATD 7 MM.

Ta6auuma 50

3naqeHns XapaxkTepHCTHKH nedopMauui o,
AJS KNAAKH HAa pPacTBOPax MAapok 25 u Bbie

O3 NPH

BHA KnajgkH seTHeft |3uMHeR xnan-

KJagKe Ke mocne 3a-

TBEePAEBARKA
U3 xupnnua ramesHoro . . . 450 300
H3 xuprnuua cuaukaTtHOrO . . 250 170

N3 Kepamuueckux xamHefl Bhl-

cotolr 140 wmm . . . . . . ., 550 370

8.6.3. IlpuBenennni®t B n. 8.6.2 pacuer orpa-
HHYHBAeT BO3MOXXHOCTb DacCKPHITUS TpPEIIUH, HO
He HCKJIOYaeT MOJHOCTBIO BEPOSITHOCTH HX INOSIB-
JeHus. TpemuHsl, OTACNSIONIHE BHYTPEHHHE CTe-
Hbl OT HADPYXKHBIX, MOTYT MOSIBATbCS TaKXe 10
MpHYHHAM, HE YYHTBIBAEMBIM B pacuere (Hanpu-
Mep, IpH HepaBHOMEPHON ocaake pyHZaMEHTOB).
[ToaToMy B 31aHHSIX BEICOTOM AEBATh H Gosee Ta-
XKeH, a TPH KJaJKe H3 CHJIHKATHOrO KHpIWua B
3N@HHAX BLICOTOH 60Jiee MATH 3Taxeli peKOMeH-
AyeTcs yepe3 ABa-TPH 3TaxKa yCTpauBaTh MO Tne-
PHMETPY BCEX CTeH XKeJe30KHPMNHUYHbIE HJIH XKe-
Je306eToHHBIEe nosica, o6GecneunBaloIHe CBA3b

MEeXJy CTeHaMH Ja)ke B Clyvyae NMOSBJEHHS Bep-
THKAJIbHBIX HJIH HaKJOHHBIX TPELHH.

8.6.4. B cayuae, ecin §,—082<<0,5 8ygp, CTEHA
[P HEepaBHOMEPHOH 3arpy3ke BepPTHKAJbHBIMH
HarpyskaMH siBJASIETCSI TPEIHHOCTOHKOH. B 3ToM
cayyae ROJIKHEBI ObITh YJIOXKEHB! TOJAbKC IBa NOA-
ca B 31aHUsX BbICOTOil 12 u Gonee 3Taxedt, obe-
CIIEUHBAIOUINX CBSA3b MEXIAY CTEHAMH B CJIyuae
NOSIBJIEHHS] TEMIIEPATYPHBIX HJIH OCAZOYHBIX Tpe-
UIHH.

8.7. YYET 3ATIOJIHEHURA (CTEH)
KAPKACHBIX 3JJAHHH NPH PACYETE
KAPKACOB

8.7.1. Ilpu oueHKe NepeMelLleHHH KapKacHBIX
CTEH JJI51 ONpeleseHHs NepHoAa COOCTBEHHBIX KO-
neGaHHil KapKacCHbIX 3 aHUH, BBI3BAHHLIX BETPO-
BOHl Harpyskoi, NONYCKaeTcs YYHTHIBaTb paboTy
3aN0IHEHHS U3 KHDINHYHON HJIH KaMeHHOH Knan-

a)

; 2
i %% %
w7
Noms >//;/ ////‘l' /

R

" Y 4

N
\
(i\\

Puc. 39. K pacuety kapkacubix cTeH

a4 — cXeMa KapKacCHOfl CTeHn! ¢ 3amoJHeHHeM naneaefl Kapkaca
KnafKkoff; 6 — cxema 3aNoJHEHHR ¢ MPOEMOM

KH TIpH YCJOBHH NpPHMEHEHMs pacTBopa MapKH
He HHXKe 50 H NpH TO/LIMHE CTEeHbl He MeHee
25 cm. Tlpu pacuete Kapkaca no Hecyweil cmo-
COGCHOCTH 3amoJIHEHHe HOJUKHO YYHTHIBATHCH
TOJIKO KaK Harpyska.

8.7.2. B cayuae, yka3aHHoM B nepBoMm aG3aie
n. 8.7.1 ponyckaercsi noBbllIaTh NO3TAXKHbBIE XKeCT-
KOCTH KapKaca IpH onpelejeHnH udactu pedop-
Manu#, BbI3BAHHBIX NONEpeYHOH CHJIOH (CABH-
roM).

PacyeTHOe 3HaueHHEe TFOPH3OHTAJIbLHOIl nOMe-
peuHol cHJabl B 3amosnueHuu (puc. 39,a) He noa-
JKHO TPEBbIIATh BEIUYHHBI
0,7Rcp IR
s £

[*2

] — —

p

l— nnnHa 3anoNHeHNs NaHEJIH KapKaca;

Qup = (167)

rae
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t h— ToNMHA 3aN0NHEHNS;
= " TpHMeHenHe dopmyas (167) nony-

CKaeTcs IpH yLOBJETBOPEHHH Hepa-
BeHcTBa 0,8 <P <<C2;

R.p —pacueTHOe CONPOTHBJIEHHE Cpe3y
(kacaTesbHOe CLiEIIEHHE) IO Hene-
peBsi3aHHOMY ceyeHHIo (cM. TabJ.
18);

@ — K03b(HIHEeHT, NPUHAMaeMul paB-
HbIM 0,4 A9 KJIaAKH U3 CILIOIIHOTO
Kupnuua H 0 — aJs KAaJKH 43 myc-
TOTEJIOro KHpNHya;

Y — K03GDUUHEHT, YYATHIBAIOUUHA BJIHS-
HHe npoeMa; AJs CIJIONIHOTO 3a-
HOJIHEHHS |; ISl 3aNOJIHEHHS € IIPO-
emoM mupuHOn [;<C0,6 ! u BHcoTOMN
H,<0,65 H (puc. 39,6) npnu ycnao-

BUH —l—‘- <2 (I, — w@puHa NpPOCTEH-

®
Ka) Ko3(HUHEHT Y MOXHO oOnpeje-
JATb o ¢popmyae

y=0,5 {1 —1,54 [1 —0,2 (1—%)]"—1;} (168)

8.7.3. JKecTKOCTh 37aHHMil C MeTaJlJIHIECKHM
HJIH KeJe300eTOHHBIM KapKacoM M C 3alOJHEHH-
eM M3 KaMeHHOH KJIaJKH MOJIKHA OTBEYaThb Cle-
AYIOUHKM TpeGoBaHUSIM:

a) rOpH3OHTaJIbHbIE NepEMEIleH st BepXa 31a-
HMSl IO OTHOLUEHHIO K OTMETKe Bepxa (yHAaMeH-
Ta, onpenesasieMble Ge3 yuera mosopora (pyHzaa-
MEHTa, He JOJKHBI IIpeBbIAThb !/i500 BEICOTHI
31 aHHS;

6) aT# XKe NepeMelleHHs, ONpejessieMule C
y4eTOM NOBOpPOTa (yHAaMEHTa, He JOJKHBI Ipe-
BBIIATh !/750 BBICOTHL 3AaHHS;

B) NepeKoChl NaHe el KapKaca, 3al0JHeHHBIX
KaMeHHOH KJaAKOMH, BLI3BAHHLIE NONEPEYHOH CH-
JIOH, JOMKHEBI 6HITL He 6oaee !/isoo.

ITpumep 9. HafiTu pacnpepmesieHHe BeTPOBOR HAarpysKu
MeXAy TOMEepEeyHbIMH CTeHaMu 12-5TaKHOTO MHJOrO J0Ma,
JJHHa 3%aHHA 66 #; BbicoTa 38 M. CXEMATHUYECKHA NJAaH H
paspe3 NO HapYXKHOH cTeHe 3MaHHS NPUBENEHH Ha puc. 40,
a TODH3OHTaJbHBlE CeYeHHs] BCEX YYaCTKOB CTEHH — Ha
puc. 41, [TepexpbiTusi cGopHLIe Xe/1e300eTOHHbIE, 3aMOHOJIH-
ueHnble. Pacuer npousBoguM mo yxasanuam n. 8.2.5 n mo
dopmyse (141).

Hymepauus crten npuBefena Ha pHc, 40, 4.

Tak Kak NpH pacyeTe pacnpefiesleHHsl BeTpOBOK Harpys-
KH NporuGut CTEH ONpefesisioTcss Ha BuicoTe %3 =253 #, a
TOJIMHHA CTEHBl YMeHblIaeTcs Ha ypoBHe 21,6 #, TO 3TO u3-
MeHEHHe CeueHHs CTeHbl NPAKTHYECKH He BJHSET Ha BeJHUHU-
Hy nporu6a. IToatoMy HaxonuM Jo (MOMEHT HHEPUMH OT-
HOCHTEJIbHO OCH, TIPOXOXMSILER uyepe3 IEHTP THKECTH ceue-
HAS CTEHB) ¥ Koapouuuentst K (A8 BEIYHCIEHHS NPOTH-
060B OT AEHCTBHS NONEPEYHON! CHJH) TOJBKO HJA CEYEeHHH
CTeH B HHXKHHX 3TaxKax.

TIpuBOAMM BHUYHC/eHMEe BeJHUHHE Jo 0 K 7151 CAOXKHOTO
ceueHus CTeHnl Ne 1,

[Tnomane ceyenus:
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F=962-64+ 1164 + (12 + 29,5)6,4 = 950 dy2.

CTaTHYeCKH! MOMEHT OTHOCHTEJbHO BEpPXHero xpas ce-
YyeHHs:

6,2
S = 96,2-6,4?2—'—{— 11.6,4 (11 + 3,2) +
+ 41,5.6,4 (65,1 + 3,2) = 48 600 94°.

Paccrosanue oT BEpPXHEro Kpas CeYeHHs J0 ero UeHTtpa
TAXECTH

MoMeHT MHEpPUHH OTHOCHUTEJ]bHO BEPXHEro Kpasi ceye-
HHsi (npeHeGperasi OueHb MAaJBLIMH MOMEHTAMH HHEPLHH ro-
PH3OHTAJbHBIX Y4YaCTKOB OTHOCHTEJBbHO HX COGCTBEHHOR
OCH):

64.96,28
Jy=——-411.6,4(11 4+3,2)2}
-} 41,5-6,4 (65,1 -} 3,2)2 = 3140000 o4t.

MOMEHT HHEpIHH OTHOCHTEJbHO OCH, NMPOXOASANIEN ue-
pe3 LEHTpP THKECTH CeYeHHS:

Jo=23 140 000—950-51,22=1650 000 dy*="65-10% Jy**

Kosdpduument K onpenensieM no ykasaHusiM NpHJIOMe-
Hus 7.

Ha pue. 42 nokasana cxema, no KOTOPOfi MPOH3BOZHT-
Cfl pacuer NPH TOYHOM OmpeneneHuy KoapdHuuentra K no
tdopmyaam (220)—(223). Ilpu TakoM oueHb TPYLOEMKOM
pacuete nosyueHa BenuunHa K=186, npuBeseHHas mas
crern Ne 1 B Tabn. 51. BMecTo TOuHOro pacuera menecoo6-
Pa3Ho npuMeHenHe TNPHOAMXKKeHHOTo pacueta No (opmyJe
(224); 3ToT pacueT nNpUBOAHM NOJHOCTHIO.

Dy=Dy; DH:D{:
TRe yuactkn D3 u Dy cM. Ha pHc. 42;

1 /2 2
Dy =Dg=— (—- b2h6 + — S*bh® + S‘zh) ;
b \15 . 3 7
S* — craTHUeCKHiT MOMeHT OTHOCHTEJbHO HEATPaNbHOH OCH
yuacTkoB D) n Dy, pacnonoxenHbix Bbillle yyactka Dj.

11 6.4
S* =6,4-11 (5[,2—-'—2—) +6,4-17,4 (33,8—]— "5—} =

=3220+4120=7,34- 10° 9y’

S*2.-5383-10° 9yF;
h==338-10 dy; h3=—38,6-10° Ay h>=440,99-10% dy5;
b=6,4 9y; b2=40,96 942;

1(2
= — | —-40,96-440,99.108 + 0,667.7,34.103
s =64\ 15 6-440,99 -+ 0,667.7,34.103X%

x6,4-38,6-10%4-53,83-108-3,38-10) =5091-10% dy8;

®opmysna nas onpenenenus Dy ta xKe, ato pas Dj;

* — cTaTHUECKHAI MOMEHT OTHOCHTENLHO HeHTpaJbHOM
ocu yuactkoB Ds u Dg, pacnoNOMeHHHX HHXKe
yuacTka Dy;

24,7 .
S* =6,4.24,7 (45 _-2—) +6,4.47,9 (13,9+ 52—4) =

o, =5161-1-5242=10,4-10° 34°;

$*2 _108,16-108 9ys;
h = 1,39.10; h3=2,68-103%; h5=5,18-105 9y5;
b =64 dy; b2=40,96 dy?2,
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I
Dl! =D4 ( 2 2‘

= — | — 40,96.5,18.10% 4- — 10,4.10%.6,
6,4 1540' 5 +3i°“ 6.4 %

X 2,68-103 1 108,16-108.1 ,39-10) = 2535.106 gys;

950108
T 652.108

K=%(D,,+DH) (5091 + 2535) = 1,73.
0

Beanunna K, nmosayuyesHas npH NpHOJHKEHHOM pacyere,

Ha 7% MeHnblne TOYHOro 3nauenust. ONHAKO, KaK BUAHO W3

Ta6a. 51, nepeMeneHHs, BHI3BaHHLIE TIONEPEYHON CHJOHK, CO-

CTaBJSIIOT A8 cTeHnl Ne 1 toabko 129, mosaHoro mepemeine-

HHA, W, CRefoBaTeNbHO, u3MeHendue K Ha 7% yMeHbuaer
64 110

-0,

641 110

5
512

0,

JJié
477

GA NN

139
|

b 04/ D,

.
120 295
N\

0,

N
I3
450

27 8

Puc. 42

BeJHUHHY nepeMemenusi Bcero julp Ha 0,9%. Hdaxe npu
MaKcHMaJbHOM BJIHAHHH NONepeuHOd cuinl (cTeHa Ne 15 mo
Ta6a. 51, npH KOTOPOM COOTBETCTBYIOLIEEe 3TOH CHJIE nepe-
MelleHHe cocTaBaseT 259% MOJHOTO nepeMeIleHHs, HeTOY-
HOCTb B onpenenenys K usMeHsieT KoOneYHHE pe3yabTaTh
pacyera He OoJee 4ueM Ha 29%. DTo noATBepKAAeT ARony-
CTHMOCTb NIPUMEHEHHS NPHOIHIKEHHOrO MeTOLAa IJf BBIYHC-
JeHus kosdduunenta K,

Boiaucnenne 3HaveHHll K A4 OCTaJbHHIX CTeH MPOH3-
BOMHMTCA NO TOH e METONHMKE, YTO R AJAA CTeHW Ne | ®
3fech He MPUBOMUTCA.

Kosppuurent K BRIYHCASAIOTCS AAsI CT€H, Y KOTOPHIX
OTHOICHWE BHICOTH CTEHH! K BHIcOTe ceuenus H : h<<10.

Benuwunnn F, Jo u K ana Bcex cTeH, a Takxe Ipyrue
XapPaKTEPHCTHKH CeueHHi, HeoOXoAuMble AN pacueTa, NpPH-
BelleHH B Ta6i. S1.

OmnpepnensieM ropH3OHTaJbHEIE MepeMelleHHs (IIporH-
6b1) 6 cren B ypoBHe %3 H, sBasnolmnecss ycJaoBHOf Xapak-
TEPHCTHKOM JKECTKOCTH CTeH Np¥ u3ribe B HX MJOCKOCTH.

OGo3nauaeM uepe3 X pacCTOSHHE OT YPOBHS 3aJEJKH
CTEHH 0 PacCMaTPUBAEMOTO CEUEHHS.

ITporu6 xouconn NpH paBHOMEPHO pachNpeleseHHOR Ha-
Tpy3Ke § OT AEHCTBMS U3rHGaloUKX MOMEHTOB

__qfi‘_(i’_ 2 X
M= St T H‘)'

B ypoBre x=%3 H

gH* (6-4 4.8 16) gH¢
by =—— [— ——F+—|=0,07"—.
M= o4ps \ 9 27 T8l iy

[Tporu6 Toit K€ KOHCONH OT ReACTBHA NONEPEYHHX CHM:

Kqx
6q =GF (H —0,5x).

INprx =% H
Kq 2 2 4 KqH?
0p=—+—H|H—0,5—H|=—. .
QT GF 3 ( 3 ) 9  GF
[Moauniit nporu6 cTeln B ypoBue 33 H:
gHt 4 KgH*
6=0,07——+—-» .
EJ+ 9 4y GF

Monyan ynpyrocta njast Bcex CTeH NPHOJIMMKEHHO NpH-
HHMaeM IIOCTOSHHbIMH. MoAyab cABHra corjacHo m. 3.19
G=04E. Harpyska q=1.

_ Ta6auua 51
Beanuunn! 6 H A
Koauge- .
Ne cren | CTBO CTeH | g gy | 7, 108 gyt K QIR oyt LLKC g2 8, oy—2 —. o A
n Jo r 6
i 1 950 65 1,86 0, 0,00217 0,0162 | 61,73 0,124
2 1 446 0,77 — 1, —_— 1,182 0,846 0,0017
3 1 269 0,91 — 1 — 1 1 0,002
4 2 278 1,83 — 0,496 — 0,496 2,02(4.04) {0,0041(0,0082)
5 1 451 31,8 1,78 0,029 0,0043 0,0333 | 30,03 — |[0,0604 -—
6 2 426 29,9 1,65 0,03 0,00426 0,0343 | 29,2 (58,4)]0,0586(0,1172)
7 4 199 1,1 — 0,828 — 0,829 1,21(4,84) |0,00243(0,00972)
8 2 602 56,4 [,41 0,016l 0,00258 0,0187 |53,48(106,96)0,1077(0, 2154)
9 1 231 0,54 — 1,69 — 1,69 0,59 — 10,0012 —_
10 1 703 22,1 2,43 0,041 0,0038 0,0448 | 22,32 0,0448
11 1 405 5,1 — 0,179 — 0,179 5,59 0,0112
12 1 720 43,8 2,07 0,021 0,00316 0,0242 | 41,4 0,0833
13 1 733 11,4 — 0,08 — 0,08 12,5 0,0251
14 1 677 43,4 1,85 0,021 0,003 0,024 4] .6 0,0838
15 1 647 126 1,38 0,0072 0,00235 0,0095 (105,3 0,212
1
) —3—=497 YA=1,000

1
IIpuMmevwanue Beanyuun _3— H A Ge3 ckOGOK MpUBEIEHH! AAA KaXJAOrO THNA CTEHbl, 2 B CKOGKAX == KAK CYMML! IS ABYX RAB

qeTpipex CTeH, TaK KaX CTeHbr THnos 4, 6, 7 B 8 nOBTOpPRAOTCA B 31aRHE {pHC. 40, a).
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Ta6bnuuga 52

Koapduunentt B u C

; P L L, _ ¥
zlllag;aru Ne cren | Ne oceft ue)ak‘f;o ocaMn o I B=% (o 'ra‘gn. 51) 0,65 A 0,35 B c
Auadpparm L, 0y 2 1l

I 1 1 47,7 0,0726 0,1240 0,0806 0,0254 | 0,1060
11 5 2 95,4 57,2 0,0868 0,0604 0,0392 0,0304 | 0,069
11 6 3 18,9 50,5 0,0759 0,0586 0,0381 0,0266 | 0,0647
IAY 8 4 82,2 104,5 0,1587 0,1077 0,0700 0,0555 0,1255
\% 12 6 126,8 133,5 0,2027 0,0833 0,0542 0,0770 | 0,1312
A" 8 9 140,2 111,2 0,1684 0,1077 0,0700 0,0590 0,1290
VII 6 10 82,2 66,8 0,1012 0,0586 0,0381 0,0354 | 0,0735
VIII 14 1 51,3 57,1 0,0858 0,0838 0,0545 0,0300 | 0,0845
IX 15 12 63,0 31,5 0,0479 0,2120 0,1380 0,0167 0,1547
Hroro 0,9387

Mpumeaanne. Nauna snanna [=66 M.

Toraa

H? K2 K
6=— —+ =
£ (0,07 10,445 0,41-‘)
K

Ha H2 -
0.07 — =)=—35.
(,7J+1,xp) 70

H?
E

H2
Beanuuna g "maserca ofmeil AJs BCeX CTEH H TpH

npumenennn dopmyant (141) coxpamaercs. Beauuuna
0,07H2=0,07-360°~ 0,91 10*,
BriuncasieM nosToMy AJs Bcex CTeH
= 0,91.10¢ R
F— + 1,IK
Jo F

(Bce BeaHuHHH B J4).

dopmyna (141) moxer 6uiTh NpPEeACTaBJeHAa B CAERY-
loweM BHIe:

1 L, +L
i 1 &

U n
{
% Y-
6
i= ¢

= gl (Av, + Bu,) = Cql,

@w=ql

rae ¢l— BerpoBast Harpyska Ha TOPH3OHTAJILHYIO pacyer-
HYIO NOJIOCY 3JaHHsl B PaCcCMATPHBAEMOM YpOBHe
BBLICOTH 3RaHHS.

L . +L
A=—1——; B=__k"'_1__k_.;
n 21
5 Y =
o,
I=1 ¢
CZAUI_*'BUg.

Boiyncnenye Beanunt 8, u xosbdunuentor A npusene-
HO B Ta6a. 51.

Kax sugxo u3 puc. 40,a n Ta6a. 51, creunm 1, 5, 6, 8,
12, 14 u 15 apasioTcs HauGosee KEeCTKHMH. DTH CTEHE! pac-
CMaTPHBAIOTCH HAMK KaK AHadparMu KeCTKOCTH H A4 HHX
B Ta6J1. 52 BHYHCIEHH KO3punuenTH B,

6—99

B Ta6n. 52 npuBefieHHl BeJHYHHBL BETPOBHIX Harpysok
Ha KaxAaylo H3 HHadparM, BHIYHCACHHHE NPH 3HAYEHHAX
v;=0,65 n v2=0,35.

M3 Tab6n. 51 u 52 BHEHO, 4TO npH pacnpeneseHHn Mo
JKECTKOCTAM CTeH JAeBATb Auadparm socnpuHumaior 899%,
a ocTasbHuhe 12 cTeH Majaoi ecTKOCTH — Toabko 11%
BCell BeTPOBOH Harpy3kH.

Ipu pacupenenennn ke no ¢opmyne (141) c yverom
pacctosiHul MexAy AnadparMaMH Ha AnagparMnl nepena-
etcs 93,5% Harpysku.

Pacnpenenense BeTPOBOH HArPy3KH MeMZQY CTEHaMH
MaJIof IKECTKOCTH IPOH3BOAMTCA NPH 3HAUCHHAX U;==| H
vy=0, T. e. TOJBKO NPONOPHHOHAJLHO XaPAKTEPHCTHKAM
JKecTKOCTH creH. Jlns 3THX cTen

qn = Agql «I'[n.

CrnenyeT WMeTb B BHAY, UTO CyMMapHas Harpyska Ha
BCe CTeHBl GyJeT HeMHoro GoJblie (B HalleM cayuae Ha
4,4%), ueM gl. D10 OGDBACHAETCS TEM, UYTO JAJS CTEH MaJioR
JKECTKOCTH INPHHHMaeTcss KOoapgHuuenT v;=1, a He v;=
=0,65. IToBHIIIEHHOE 3HAYeHne Uy YUHTHIRAeT BO3IMOMKHOCTb
HEKOTOPOro nporuGa mepeKkpuiTHH, a TaKKe YCIOBHOCTDH Me-
penaun 35% Bceli BeTPOBOH Harpy3ku No TPY30BHM IJIO-
mafsfM Ha AHadparmur.

Hdnst onpellenennst u3aruGaiomux MOMEHTOB B Iomepey-
HBIX CTEHaX MOMeT ObITb NDHHATA HENpepLBHAS HEPaBHO-
MEpHO pacmpefie/leyHasi, H3MEHAOmasAcs Mo BHICOTE 3XaHHsA
BeTPOBAsl HArpy3Ka HJM e Harpy3Ka paBHOMEDIO pacmpe-
JAeneHHas B Mpelaesax 30H, BHICOTA KOTOPHIX He NOJIKHA mpe-
Bemath 10 M, uau e (npy pacyeTe MHOrOSTAMHBIX 37ad-
HHA) pacnpeleleHHbieé HArpy3kH MOryT OHTh 3aMeHEHH
COCPEeXOTOYEHHBIMH B YpOBHE KaXAOro stama. IIpannmaem
NOCJNEeJHHH BapHAHT pacyeTa U ONpeNesuM PacyeTHble COo-
CPENOTOYEHHHE CHJIB, NPHJIOKEHHHEe K KaXIOf cTeHe B
ypoBHe, HanpuMmep (puc. 40, 6) NepeKpHITHS Hajx WeECTbIM
3Ta)koM, T. e. Ha BhcoTe 2,446-2,8=19,2 ». Pacyer npo-
u3BoAMM a5 1 kauMartuueckoro pafiona CCCP. Ckopocr-
HOfl Hanop BeTpa paBeH go=27 K /M? H HOpMATHBHOE 3Ha-
YeHHe BETPOBOM Harpysxu

qn = qokc = 27-1,2-1,4 = 45 «I'[m?,

rae & =1,2 — xo3p¢PpunnenT, YIYATHBAIOWMHA H3MEHEHHe
CKOPOCTHOTO Hanopa BeTpa Ha BhicoTe 20 u;
¢ = 1,4 — aspopunamuyeckuil ko3phHIUEHT, YUHTHIBA-
IOIHA TNOJOXHTEJbHOE M  OTPHIATEJbHOe

JlaBjieHne BeTpa Ha 3JLanme,
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PacueTHas BeTpOBas HArpyska na | s2 cTenw B pac-
CMATpitBAEMOM YpOBHE

Gp = 1,2 Ga = 1,245 = 54 «k[/n

B ypoBHe mepexkpbITHs NPHJIOXKEHa Harpyska, COOTBET-
CTBYIOI(AA I'OPH3OHTAJLHOA TONOCe IUHPHHOH, PaBHOX BH-
corte sTaxa 2,8 #.

TakuMm o6pasoM, pacueTHass Harpyska B ypOBHe nepe-
KPHMTHA Ha | M NJMHW 31aHUs paBHA:

q = 54.2,8 = 181 «l'/m.
Ilpn panse 3panus =66 x
Qs=¢ql=151-66==10 000 xa.
Pacnpenenenne narpysku Memay CTEHaMH 3JaHHsA NPH-
BefeHio B Ta6a. 53 Ha OCHOBaHHKM HAaHHWX Tabua. 51 u 52;
Q — cocpenoToueHHbBlE HArpPY3KH Ha KaXAyl0 M3 CTeH B

YPOBHC NEPeKPHTHA HalX WIECTHIM 3TaXoM. B ocTajbHREIX
3Taxax Harpy3ka MOXKeT OLITb BHIUHCAEHA no ¢opmyne

13
Q= —k’ The k, u kg— 3HaueHus xoadouluenToB k A5
8
paccMaTpHBAeMoro 3Taxa { H AJA IECTOro 3Taxa.
Ta6nanuumwa 53

Pacnipenenenue BeTpoBosi Harpysku Qs==¢g/==10000 ke
MeXNy CTeHaMH 3R2HHA B YPOBHE NEPEXpLITHSA
HaJ WeCThIM 3TAXKOM

Ne CTeHH C Q.xe
1 0,1060 1060
2 0,0017 17
3 0,0020 20
4 0,0041 4]
5 0,0696 696
6 0,0647 647
7 0,0024 24
8 0,1255 1255
9 0,0012 12

10 0,0448 448
11 0,0112 112
12 0,1312 1312
13 0,0251 251
14 0,0845 845
15 0,1547 1547

{1pusep 10. Onpenenenue nIrnGaOMuX MOMEHTOB B TO-
TiepeyHoN CTeHe MHOrO3TAX(HOTo 3XaHHS NPH NEACTBHH BET-
poBoii Harpy3Ku. 3nanue 12-sramsoe BmcoToOR =38 M.
PaccunThiBaeMasi monepeyHasi cTeHa, a TaKie NPHMHIKAIO-
UiHe K Hell YYaCTKH HapyXXHOM CTEHH HMEIOT NOCTOSHHYIO
HKECTKOCTh B} B NEpPBHIX CEMH 3TaXaX H KECTKOCTh Bi
B BepXHHX NATH 3Takax. )KecTKOCTb B BEPXHHX 3TaxKax
yMeHbUIaeTC BC/EACTBHE H3MEHEHHS TOJIIHHE CTEHH; MO-
LyJb YODYrOCTH KJIaAKH BO BCeX 3TaXaX OAMHAKOB H IIO-
atoMy B, u B; nponopuuoHasbHL MOMEHTaM HHEPUHH ce-
ueHut Jy u Jo

INonepeunass cTeHa pasgeseHa JBEPHBIMM IIPOEMaMH
(puc. 43, a) Ha TPH BePTHKAJbLHHX YJ4aCTKa, CEYEHHsS KOTO-
PHiX TOKa3aHW Ha pHC. 43,6; pa3Mepm 6e3 CKOGOK OTHO-
CATCS K HHXKHHM CEMHR 3TaMaM, a B CKOOKaX —— K BEPXHHM
IATH.

CreHa pgojXHa OHITH paccyuTaHa Ha HAarpysky p=
=12 q xe Ha | »# BHICOTH|, NPHJOKEHHYIO B IJIOCKOCTH CTe-
HH, [Ae g — pacueTHas BeTpPOBasi Harpyaka Ha 1 »#? Hapyx-
HOH CTEHH; NPH OJIHHAKOBOH XECTKOCTH NONEPEYHLIX CTEH

82

NPUHATOE 3HAueHWEe P COOTBETCTBYET Y4acTKy Hapyxuos
CTEHH INHPHHOMA 12 M.

3nanne NPOEKTHPYETCH IJIs1 I'OPOACKOro CTPOHTEALCTBA

)
S|

B NepBoM (N0 BeTPOBHIM Harpysxam) pafione CCCP.
a)
s
<.
i §
2
D
BRI 1774
; — e
3| [l
s HE TN H 8
£ ~
N 04 s
! “.? =) (:’
} 3 n & o~
| ¥
54| 437 W, VB | 464
/1379
9 517 204
" 102 480
ar 4 =~
RBE_~ M
S e
459 (466) 96 [silsif<] 182 416(¢29) 1
P (2548 2 § .
o 3

Puc. 43. INonepeunas crena

a— dacan; 6 —naan (paaMepur B CKOOKax OTHOCATCHE K CTEHaM
BEePXHHX RATH STaxeil)

CoranacHo rnape CHull <«Harpysku n Bo3aeficTBHs»
HOpDMaTHBHasl BeTpOBas Harpyska ompenensierca no ¢op-

MyJe
gs = qoke, 1))

rlie Qo — CKOpOCTHON Hamop BeTpa Ha BecoTte 10 & Han no-
BEPXHOCTBIO 3eMJH, B nepsoM paiioie CCCP ¢go=
=27 «I'[u?
k — x03¢)HIMEHT, YUUTHIBAOIHA H3MEHEHHE CKOPOCT-
HOro Hamopa no BHCOTE; 3HAYeHHA Ko3¢pdRruneH-
708 k npmeepenn B taba, 7 raasw CHuIl «Ha-
I'PY3KH H BO3AEACTBHA». ITH KOG DHIHEHTH npu-
HHMaeM IS MeCTHOCTH THna b, K KoTopoMy oT-
HOCSATCH TaKXKe 3JaHHA, PACMOJOXKEHHHE B ropo-
Aax;
¢ — aspoxunamMuueckuii Xosdhunuent.
ITpu onuoBpeMeHHOM AEACTBHH BeTPa Ha HaBETPEHHYIO
H TNOABETPEHHYI0 CTeHW 31aHHA Ko3dpuuHenT ¢=0,8+
40,6=1,4. Koabdunnenr neperpysxu pasen }.2.
Takum oGpa3oM, pacueTHass BETPOBas Harpyska g Ha
1 #? HapyXHuEIX CTeH 3[aHuf paBHa:
qg=12-ga = 1,2-1,4:27 k = 45,3 k k|2

64 (51,



PacueTHas H4rpy3ka Ha | # BBICOTH MONEPEYHON CTEHH

paBua:
p=pok=12 q = 12453 k=544 k «xI'|ln, (2)
rae po=>544 kl/m.

[onepeunasi CTeHa COCTOMT H3 TPeX BEPTHKAJbHHX
Y9aCTKOB, pacnpefesenne BETPOBOA HArPY3KH MEXIY STHMH
y4acTKaMH, coraacHo m. 8.2.6, momer onpepenaThcs no
dopmyue

1

pi = (3)

=4 p —‘—-—3 »
1
8 E 8;
1
rae P;— HarpysKa Ha i-ff yUaCTOK CTEHHI;
0j— nporu6 paccunTHIBaEMOro j-r0 YYacTKa CTeHH
NPH eTHHHYHON pacnpejieleHHON! Harpy3xe B ypoB-
He %3 BBICOTH CTEHH;
{— TO XKe, AJS Y4acTKa CTeH:l i.

Tak KaK OTHOWIEHHS MEeXAY NPOTHO6AMH BepPTHKAJIbHEX
YY3aCTKOB CTEHB! IOYTH He 3aBHCAT OT XapaKTepa pacupepe-
JIEHHSt BETPOBOM HArPY3KH MO BHICOTE CTEHL, onpelenseM
3TH npOrHOH NpPH PABHOMEPHO DAaCNpeleNECHKOl TOPH3OH-

TanbHOR Harpyake. I1porH6H DOJXKHB GHTb BHIYHCJEHH Ha
yposue

2 2
zl=?H=?38z26 M.

B Tabn. 54 npuBeneHbl XapaKTEPHCTHKH CEYeHHM Tpex
BEPTHKANbHEIX YYACTKOB CTEHBI, BHIYHCJIEHHBIE B COOTBETCT-
BHH C PasMepaMH 3THX ceyeHHN, YKa3aHHEIMH Ha pHC. 43, 6.

MoMeHTH HHCPUHH M TOJOXEHHe NEHTPOB TAMXKECTH
TaBPOBHIX cedeHuii (yuactku Ne 1 u 3) omnpeneneds ¢ mno-
MOILBIO TFPah)HKOB NPHIOMKEHHN 5, a ANA Oojice CAOKHHX
CEUeHHH — N0 H3BECTHHIM (GOPMYJaM CONPOTHBJIEHHS Marte-
pHANOB.

Ta6anuma 54
XapakTepucTHKH cedeHni
- = Paccrontne
= ° § neATPa TaXe-
5 S & CTH OT KDas
o g Ca z (o prcynky), | g
E| 3raxs o as | = 9y L
g e 52 | 2
> gS g = | < | neso- | npaso-
4 ac | 25 | < ™% |0
1 Haxnne 51,7 372 | 98 40 19,2 32,6 17,3 11,6
Bepxune - 288 | 77500 | 18,1 33,6 —_—| -
2 Huxnee 20,4 237 4370 8,8 1.6 | 1,9 —
Bepxune > 182 | 3130 | 88 | 116 | — [ —
3| Hemume [48.0 | 270 56500 | 257 | 223 [7.9]1,2
Bepxane > 208 | 45000 | 26,6 21,4 -} -

Crena umeer yctyn Ha BhcoTe H;=21,6 » u nostomy
MOXET PacCMaTPHBATLCS KAK CTOMKA NMEepeMEeHHOro CedeHHs
(¢ onuuM ycrynoM). OueBHIHO, ONKAKO, YTO HA YPOBHe
26 # M3MeHEHHe CEYeHHsS MOYTH He OTPA3HUTCH Ha BeAHMUHHE
nporu6oB, a TeM Gosiee Ha COOTHOLUEHHAX MEXAy NMPOruba-
MH BEePTHKANLHBIX YdacTkos cTed. [1osToMy, npene6peras
3THM H3MEHEHHEM H NpDHHHMAf, B NAHHOM CJydae, CEHYEHHS
HHXMHHUX 3Taxefi, onpelensieM NpOorubu Oy OT JefCTBHS H3-
ru6aiomnX MOMEHTOB Ha ypoBHe %34 no ¢opmyne, npuse-
ZIewHofi B npumepe 9:

pH¢ 0,07
— 0 —_—== T .
S ,07 £J 7 D (4)

6*

pH*
rme D —=—
E

. (%)

Ilo sroit opmyne (pasmepu B M)

0,07
=——D =0,0071D;

Y 9,84
0,07
6 =_‘—" =3 .
M, 0‘437D othODv
0,07
w5 gg 0 = 0,0124D.

Tlo MeToAnueckuM coobpaxeHusiM oNpelensieM NporH-
6 6- TaK Xe, KaK HJS CTONKH C OJHHM H3MEHECHHEM ce-
yenns. Oun MOryT GHTb BHIYHCJAECHH no dopmyne (6), KOTO-
pas npHBeReHa 3jech Ge3 BuBoAda. dta ¢dHopMyaa MoXer
6HTb NPHMEHEHA BO BCEX CJAYYasX NIPH pacueTe OAHOCTY-
NMeHYaThIX CTOEK Ha PABHOMEPHO pacnpeleeHHYIO BETPOBYIO

Harpysky p:
P [ _AH(F — _
6..=2E[ ® @) —AHC—1 Y Q) A¢(v)].(6)

J2
1 1
rae A :——1, —Tl . )

rae J; B Jo— MOMEHTH HHepIHAi CeUeHHR CTEHH HHIKHUX
1 BEDXHHX STaXeH.

I Y
o@-nu(g-Ftt e ®
¥? 9
‘I’(v)=H3v(l-v+—3—), ©
z, A
€=_IT; Y= H .
BuuucaseM nporu6sl 10 (po%uyﬂagl (6)—(10) npu

2 =2 =T =057

H ‘Y"— H 38 ’ .
Benwunnn O(2), ¥(y) 1 @(y) ORHHAKORH Jas scex

TpeX ydacTKOB 3RaHHA. 10)
Tlo dopmynam (8), (9) H 0,672
1 0,67 __)=o,mﬂ.;

O =H-0,675 —"5 T 12
0.572 0,307H%;
W(‘}’)=H3‘O,57 (]—0,57+ 3 )— » ?
l 0’57 ﬂ{ = (
® (y) = H4-0,57? (—2———-—5— + 7 0,109Hs,

1
Yyacrox Ne 1: J,=9,84 ah =175 48 _f"=
=0,13.
o dopmyae (7)
________._-1- =0.0285.
T 7,75 9.84

ITo popmyane (6)
pH*¢ © 13.0,14 — 0,0285-0,1.0,307 —

" 2E



—0,0285-0,109) = 0,0071D (pa3mepH B X).
1
Y actok 2: J;=0,43T % Jo=10,312.4%; 7—:3,2;

1 1

0,312 0,437
Suz = 0,5 D(3,2-0,14 —0,91-0,1-0,3 — 0,91-0,109) =

=0,91 u4;

= 0,16 D.
1
Yaacrok 3: J;=5,60u% J,=4,5 x4 T-——O,Q2;
2
1 1
= —— ——=0,043;
4 4,5 5,65 3

Sus = 0,5 D(0,22-0,14 4- 0,043-0,1.0,307 4
-+ 0,043-0,109) = 0,0124 D.

IMonyyenusle BeJHYMHN MPOrHGOB COBNANAIOT C NpHBE-
JeHHHMH Bbllle BHUYHCAEHHHIMH Ge3 yuyeTa H3MEHEHHs ce-
YeHHS CTEHH.

Ipu onpeneneHun nporuGoOB y4acTKOB CTeH I u 3 cne-
AyeT YYHTHIBATH TAaKXKe H NEACTBHE MOMEPEUHBIX CHJI, Tak
Kax zas stax ydactkoB H : h<<C10. Kosbpdpunuentn K, yyu-
THBAOINHE BAHAHHE PACHpeNiesieHHs KacaTeAbHHX Hanpsxe-
Huk Ha nedopManuu H3rHGAEMOTO 3/IeMeHTa, BHYACHCHA
TaK XKe, KAK # B NpHMepe 9, U NpuBeleHH B Taba. 54.

Mepemewenns 8¢ onpexeasiem no dopmyae, npuseseH-
B0l B npumepe 9.

2
I 2=—‘H
pr 3
6_4 KpH®* 4 _KpH*
RT 9 GF 9 0,4EHF
4 K s K
—=——\ = D=0,77.10"— D (8 ).
9.0,4.38% .F 107" Do %)
Hns yuactka l: F=3,72 % K=15;
1,6
= 103 —— D = 0,00033D.
By =0,77-10 3'720 ,

HOns yyactka 3: F=27 #% K=12;
gz = 0,77.10—3;—:—30 = 0,00034D.
IMonrble nporu6el
6 = 0u+ 8¢
paBHHI:
61 == (0,007t 4 0,00033)D = 0,00743 D;
82 = 0,16 D;
8 = (0,0124 + 0,00034) D = 0,0127 D.
Ilo dopmyae (3) HaxoAHM pacnpejeseHHe HArpyskH
MEXJly TPeMsi yYacTKaMH CTeHH
3

1
+m+

1 1 1y 1 1
—_—— — | — —220—
8 <0,0074 0,0127) )
1
R S
P =0.0072.220
1

=P 0.16-220

P =0,614p;

Ps =0,028p;

84

= p ———————=0,358p.
Ps =P 5 0127-220 p

MOMeHTH pacnpe;lemnm‘cn Mexny yqacrxaMu CTEéH
NPONOPLUHOHANBHO paclpeleiIeHHIO HarPy3oK:

M =0,614M; M,=0,028M u M;=0,358M.

B kauecTBe npuMepa OfpelleHM MOMEHTH B HHIKH:
CeYEeHHH CTeHH.

Harpysku (ckopocTHHe Hamopbl BeTpa) paspeluaet
NIPHHAMATb DAaBHOMEDHLIMH B NpENeaax 30H, He NPEBHINA:’
wHx 10 s IIprHAMaeM 3TH 30HHI PaBHHIMH BHICOTE HIB) .
staxelr (1. e. oxono 56 M); paBHONEHCTBYIOIIHE 3THX E.-
TPY30K NpPHJIOXKEHHW B YpPOBHE COOTBETCTBYIOUIMX TieL
KPHITHIL.

BenuunHb H nos0XKeHHe Harpy30K NOKA3aHK Ha pHC. 44,
TAS YKA3aHH TAKKe 3HAUCHUA &, BHICOTA @ KAMAON 30HW
H YPOBHH NDHJIOXKEHHUS] COCPENOTOUYEHHHLIX CHJI.

MomeHT B HHMKHEM CEYEHHH PaBeH:

M=p(5,56-35,6+5,88-3045,25-24,4+4,66-18,8+4,04
X13,24-3,64-7,6+3,12-2) =682 p T-M.

Tpu yxaszanHoM puiwe [dopmyaa (2)]

Po="544 xe[n=0,544 1/u;

M=682-0,544=371,008 = 371 7-m.

MOMEHTH B HMIKHHX CEYEHHAX YYacTKOB CTEHbI:

M{=0,614-371=228 7. u;
M;=0,028-371 = 11 r-m;
M3=0,358-371=133 7-m.

[Tonb3ysicb AaHHBLIMH, NPHUBEJEHHBIMH B TabJ. 54 u no-
JYYEHHHIMH BeJJHIHHAMH MOMEHTOB, ONpeJeNAeM HanpsiKe-
HMSl CKATHA B HHIKHEM CeYEHHH CTEHHl, BH3BaHHHE BETpO-
BOH HArpy3Koil C LeJbl0 NOKa3aThb CYIEeCTBEHHOe 3HadeHHe
3TUX HANpsXKeHH# B OO6leM HaNpAMEHHOM COCTOSHHH CTe-

HH. Hanpsixxeuns: onpenensieM AN ynpyroit cTainu paboTu
KJaJKH N0 (GopMyJie CONPOTHBIEHHS] MaTepHalOB
M
0 — _y-

J

Yuactok Ne 1. MakcuMa/bHOe HanpsiKeHHe CXKATHA 6V-
JeT y npaBoro Kpasi cedyeHus NPH JA4BJEHHH Berpa CJeBa

_2280.32,5
© 98400

Yyactox Ne 2. MaxkcHMaJbHOe HaNpsAMXEHHE TAKKE NpPH
LLaBJICHHH BeTpa CleBa

_110.11,6
T 4370

=0,75 1/042 =7,5 &' /cm®.

=0,29 7/0y2 = 2,9 «I'/cM®.

Yuactox Ne 3. MaxcumanbHble HaNpPAXKEHHS NPH XaBJje-
HHH BETpa ClipaBa

_1330.25,7

= 2 =6 2,
56 500 0,60 /0y Kl /em

Ecnn knagka BHIIONHEHa B HHMKHHX 3TaXaX H3 KHPIH-
ua Mapku 150 # pacrBopa Mapkx 100, ee pacyeTHoe conpo-
TuBseHue paBno R=22 kI'/cm?®. Takum o6pa3oM, HanpsKe-
HHSL OT BETPOBOM HarpyskH COCTaBJSIOT B Hanbojee XKecT-
KOM yuacTke cTeHnl okoso 35%, a B HaHMeHee MKeCTKOM
0K0JI0 12% pacyeTHOro conpoTHBJACHHUS.

B mnpenensHOM cocTOsiHMH, Korga Kalaaka paboTaer B
YNPYromJacTHYECKON CTAIHH, SKCUEHTPHCHTET, CO3/2BaeMbli

BETPOBOH HArpy3KOH, HECKOJbKO MeHbllle BJHSET Ha Hecy-
U1YiO CIOCOGHOCTb CTEHHI.



Ycunus u pedopmanun B camonecymiefi CTEHE NPOMBIILJIEHHOTO 3AAHHSA

Ta6anna 55

Sraxu
2 Yeunus
qs, K/ M u aedopmanun 8-f | 7-f I 6-f l 5-# 4-f 3-8 2-ft 1-#
70 Mr.m 3,2 4,5 6,6 8,5 10,2 12,2 13,5 15,0
35 Mr-m 1,6 2,25 3,3 4,25 5,1 6,1 6,75 7,5
- Br.m? 0,45 0,45 0,45 0,45 1,5 1,5 1,5 1,5
1
70 1L 7,1 10 14,7 18,9 6,8 8,1 9,0 10
e M
1 1
35 T oY 3,55 5 7,35 9,45 3,4 4,05 4,5 5,0
— N7 3,7 7,3 11,0 14,7 18,4 22,0 25,7 29,4
70 €,-10—3 0,18 0,26 0,38 0,48 0,17 0,21 0,23 0,26
35 €y-10—3 0,09 0,13 0,19 0,24 ,09 0,10 0,11 0,13
— €, 103 0,03 0,06 0,09 0,12 0,15 0,18 0,21 0,24
70 gy—€q-10—3 0,15 0,20 0,29 0,36 0,02 0,03 0,02 0,02
35 €,—€y10—3 0,06 0,07 0,10 0,12 | —0,07 —0,08 —0,10 —0,11
Mpumeuanne 3IJKAK MUHYC O3HAYEET, UYTO BCE CEYCHHE CKATO.
Cnenyer OTMETHTb, YTO INPHBEJEHHBE BhIILE JAaHHblE <380
O BJHSHHH BETPOBOH HArpy3Ku OTHOCATCH TOJBKO K Cay- $56p o556 | &=107 0-52
4aj, PacCMOTPEHHOMY B LAaHHOM IIpDHMepe; 3TO BJHAHHE
B KaMIOM OTHEJbHOM CJy4Yae 3aBHCHT OT NPUHSATON KOH- | o %8
CTPYKTHBHOH CXeMbl 3aHHS. 38p M0 105 a-55
Ilpumep 11. Pacuer no nAedopMAalHAM CaMOHeCyuled
CTEHB! NPOMMBILIJIEHHOTO 3aHHA. 2212
[TposepuTh pacueToM no AedhOpPManHAM, IpA AEACTBHH 3% QW] -0 S
BeTPOBOM HArpy3KH, HapyXHYI0 NPOAOJbHYI0 KHPMHUYHYIO TR
CaMOHECYILYIO CTEHY BOCBMHATaXHOTO NPOMBILIIEHHOrO 34a- R
HUS, TIONEpPeUHbf Da3pe3 KOTOPOTro cM. Ha puc. 45. Xeer- Wop 18 | o080 o<85
KOCTb H TNPOYHOCTb 37aHHUs O06ECNeYHBAETCS TNOMNEPEYHLIMH 160
}Kene306eTOHKBIMH paMaMH, PacnoJIOXKEHHHIMH uepe3 6 M » '—’-—-“——
APYT OT ApYra M HMEIOUIHMH JKEeCTKHe Y3NH. )KecTKocTh Wi o142 | 6401 o-55
CTOeX B HH)Kng qerbgpex a;a;lr((ax By=15 T-#2 u B Bepx- 04
HHX YeThipex By=0,45 T-#2. KupnyuHas cTeHa CIJIOWIHAS, . .
roamusoit 51 cx. MoRyas ynpyrocth kaanxn 30 000 xz/cm?. Prc %b)g’éima Ha W o 18 | ke 065 g-56
YeTofiuABOCTL CTEHW OGeCTeunBaeTCs aHKepaMH, CBA3HBA- | 4.8
IOHNHMH ee CO CTOflKaMH Kapkaca. AHKepa NPHHHMaIOTCA 220 _ 20| x~at5 0-49
a6COJIOTHO XECTKHMH B TOPH3OHTAJbHOM HaNpaBJeHHH H *;' -
NOAaTJHBLIMH — B BEPTHKaJbHOM. PacueT RoJkeH GHTb BH- ,
NOJIHeH NpH ABYX BapHaHTaX BETPOBOR HArpysku: 1) mpm
CKOPOCTHOM Hamope BeTpa Ha BbicOTe 10 # Haj NMOBepXHO-
CTbI0 3€MJIH, PAaBHOM o=233 K2/cM?%, u 2) TO XKe, NPH o= e =9»_51' (a)
=70 KZ/Mz. " P ’

3nanne I crenenn moaroseynoctd. Pacuer paMbl 3xech
He NPHBOAHTCR, a pe3yAbTaThl €ro (MOMeHTHl M M KpHBH3-
mel 1/p) nmawet B Ta6a. 55. B Ta6a. 55 Takxke npHBeAEHH
ycumst N oT cOGCTBEHHOTO BeCa CTEHHI.

Pacuer nponspoxutcs no ykasauuaMm nm. 84.2 u 845.
Honxno Guth BhinodHeno yciosue [cM. dopmyay (147)]

€ = &g — €y << Eup,

rae €y-— OTHOCHTeJbHAsl flepOpManHsl PACTSAKEHHS NPH H3-
ru6e CTeHBI;
€— TO 1K€, NPH CXKAaTHH CTEHHI;
€qp— INONYCTHMBE OTHOCHTeNIbHHE AedopManuu pac-
THAMEHHs HA NOBEPXHOCTH HAPYXKHOM CTEHHI.

Iast ananuf 11 cTenesy AOATOBEUHOCTH
€xp=0,2-10-% (cM. n. 6.2).

Jns sneMenToB NpsIMOYroJibHOTO ceueHns [cM. $popMmy-
ay (148)], Tak kax h—y=0,5h:

rae h= 15 cM— TOMIMHA CTEHbI;
1/p— xpuBu3na cTofixm kapkaca (u, CJAeLOBaTeAbHO,
CTEHH B pPacCMaTPHBaeMOM CEUEHHH).

— ()
p B’

M — narubaiomue MOMEHTH B CEqGHHAX Kpafiueii cTOR-
KH KapKaca, Ha KOTOPYIO ONHpaeTcs NpH ReACTBHR
BeTpa caMOHecylas CTeHa;

B— xecTKOCTb ceueHus CTOMIKM KapKaca, YKa3anHas B
3faHAM M ONpemenseMas no ¢opmyse B==

=0,85 E6/x,
rae J n— MOMEHT HHePUHH NPHUBEAEHHOro Kese306eTORROro
CCUCHHS
— N B)
€ = F E}( ’ (



rae N ~— nponosbHas cuila B PacCUHTHIBAEMOM CEYEHHH OT
CcOOCTBEHHOTO BeCa CTEHDI;
F— ceueHHe cTeHn (manee npHHATa pacyeTHas HO-
JAoca wupuHoft B | M) u F=100-51=5100 cs?
Eg— MoRynb AedhopManufl KIalAKH, ONpelesieMuil co-
raacio n. 84.5 no ¢opmyne Ex=0,8E;=0,8X
30 000=24 000 x2/cs>

JZm

Puc. 45. INonepeunnsi paa-
pe3 3jaHHA

By 8 B; — XeCTKOCTb CTOeK
HHXHHX B BEDXHHX STaXed

Tak Kak pacueT NPOH3BOAHTCA MO AedopMaldsiM, TO
Besuuudn M B N onpenensioTcsi mpH HOPMATHBHHIX BeNH-
9EHAX Harpy3oK.

Ilpu pacyete Kesne306eTOHHOA paMH BETPOBHE HArpys-
KH CYHTAIOTCH IPHJIOMKEHHHIMH B y3JaX PaMH, TaK KaK H3-
ru6 CTOEK B Npejenax IpoJera MexXAy y3JNaMu Hecymect-
BeHHO BJHSIET Ha MAKCHMAa/bHYI0 BeJHYHHY KPHUBH3HH. Pac-
9eT paMBl 31€Ch He IPHBOAHTCS, a Pe3yJbTaTh ero (Beas-
quHH M), a Takxke KpuBu3HH l/p [popmyna («6»)], ex
[dopmyana («a»)], &, [popmyna («B»)] U 3HaUeHHR ex—eo
npuBefeHnl B TabJ. 55.

H3 naHunX, npuselileHHHx B Ta6i. 55, BHAHO, 4TO NpR
BeTpoBOM Hanope B 35 ke/#? fedopMaums pacTsKeHHA Ha
MOBEPXHOCTH YZOBJETBOPSIOT TpeboBaHHAM ¢opMyan (147).
Ilpr BeTpoBOM Hanope B 70 ke/#? 3TH TpeGOBAaHUA He YAOB-
NeTBOPSAIOTCH B 5-M 4 6-M 3Ta)ax 3ZaHus. B arom cayuae
PEKOMeHYyeT A YBEJIHUYHTD XKECTKOCTb CTOCK 3THX 3T8)Keﬁ,
AN YEero MOXKHO NPUHATb HX PasMepbl TEMH Xe, YTO H B
HHXKHHX YeTHPEX 3TamKaXx.

9. JONYCTHMbBIE OTHOLUEHHA
BbICOT CTEH
H CTOJIGOB K HX TOJILIHHAM

9.1(6.8). OTHOWeHHE BHICOTHI CTEHH (cTONGa)
K TOJILHEe, He3aBHCHMO OT pe3yJbTaToB obs3a-
TeJbHOrO pacyeTa Ha MPOYHOCTD H YCTORUYH-
BOCTb, He IOJIXKHO NPEBLIIATE YKAa33aHHBIX B
nn. 9.2(6.9)—9.6(6.13).

9.2(6.9). OTtnowenne P= —%(rne H — BHCO-

Ta 3Taxa, h — TOJMIMHA CTeHbH UJAH MeHbluas
CTOPOHA NPSAMOYrOJIbHOTO CeyeHHS cronba) NpH
¢BOOOAHON AMHMHE CcTeHbl [<<25H He mOJXHO
r(xgz;suman BEJIKYHH, NDUBEJAEHHBIX B Ta6a. 56

Ta6auua 56 (24)

H
— AJA CTeH

h
6e3 MpoeMoB, HECYIHX HATPY3KH OT NePeKpHITHA
HJH NMOKPHITHH, NpH cBoGoxHOA aAnuHe cTeH [<{2,5 H
(nng Knapox u3 kaMuedl U 6710KOB NPaBHALHOA QOPMEI)

3HadeHHs NpeReabHbIX OTHOWEHHA f—

Ipenenbusie oTHoWeHHR B npu)rpynne

Mapka pacTaopa Knagku (cm. taba. 46 (22,

1| o | om | v

50 ¥ Bhile 25 22 — —
25 22 20 17 —
10 20 17 15 14
4 — 15 14 13

Ta6anuwa 57 (25)
KoadpdpuuueHr 2 k npeaesbHNM oTHOWeHuaM P
A CTeH U neperopojioK, 3aKpelsieHHBX B ypoBHe

TiePeKPHTHE
XapakTepHCTHKH CTeH H Meperopomnox Kospduuuenr &
1. CteHBl H neperopojiky, He Hecyllde
Harpy3ks OT NePeKPHLITHH HAH NOKDH-
THi:
npu TommuHe 25 c¢x m GoJee 1,2
» » 10 cx n menee 1,8
Fay
2. Ctenn ¢ mpoeMamu —
Fep
3. Ileperopogxu ¢ npoeMamn . . . 0,9
4. CTeHHl H NeperopoJKH NpH cBOGOA-
HOH HX JUIHHE MeXAy NPHMHKAIOUIUMH
TIONEPeYHLIME CTEHAMH HJIH KOJIOHHaMHU
I>25H . . 0,9
5. To xe, npu [>3,5 ] 0,8
6. Crenbl M3 GYTOBHIX KJ3aJOK H Oy-
TobeTona Coe e e 0,8

NMpumeuanusa: 1. KoapdHUHEeHT CHHNKERAHR TNpeReJbHuIX
oTHOWeRKA B, nonyqyaeMbift nMyreM YMHEOXEHHS OTAENAbHBIX KO3}dH-
UHEHTOB CHHXEHHs R, NPHHUMAaeTCR He HHXKe KO3QODHIHEHTOB CHH-
MEeRHS THOKOCTH kcr ,YCTaHOBJNeHHBIX B Talx. 58 (26) mas CroaBos.

2. [Ipr TOMIMKHE HeHECYIIHX CTeH s Neperopofok oT 10 no
25 cm BensuHHA KOIQDHUHeHTA £ Ompefesrsderca HETepnoaAsUHeR.

3. 3uavens Fy, W Fsp ONPEeACnAOTCE NO TOPHIORTAILROMY
CEeYEHHIO CTEHH.

Jlnst cTeH ¢ NHJAACTPAMH M CTONGOB CJOKHO-
o CeueHHsl BMECTO A PHHUMAETCsl YCJAOBHAS TO-

muna h’=3,5r,r1e r—.=V%. Jlnst cTON6OB Kpyr-

JIOTO H MHOrOyroJIbHOro C€4yeHHfd, BIHCAHHOTO B
OKpYXHoCTb, h'=0,85d, rae d — nuaMmeTp ceue-
Hus cToaba.

NMpumeyarnue. [lpy BucoTe 3Taka H, Gogbuien

CBOGOMHON MJKHE! CTEHH [, oTHOWeHHe I/h He ROMXHO nipe-
BHIIATL 3Hauenus 1,58 no ta6a. 56 (24).

9.3(6.10). ITpenennusie oOTHOWEHHE P Aas

CTeH H NeperopofioK, XapaKTepH3YIOIHXCA yCa0-



BUAMH, OTJIHYHBIMH OT yKa3aHHbIX B 1. 9.2(6.9),
NPHHHMAIOT No Taba. 56(24) ¢ cooTBercTBYyIO-
muMu  KosbdHUHEeHTaMA kK, NpHBEACHHBIMH B
ta6a. 57(25) u aas croabos B Tabia. 58(26).

9.4(6.11). Ilpenenvusie oTHOMEHHA fb TpH-
BelleHHBIe B Ta6J. 56(24) H YMHOXeHHBIE Ha KO-
s¢dunmentn k no taba. 57(25) mas creH u ne-
Peroposiok, 3akKpelUIeHHBIX B YPOBHe INepeKpHI-
THH, MOT'YT OBITb yBeJHMYEHbl: NPH KOHCTPYKTHB-
HOM IPOJOJBLHOM apMHDOBAaHMH KJaAKH (mpH
u=0,05%) B onHOM HampaBsiennd — Ha 20%, B
IBYX HanpasJjenusx — Ha 30%.

9.5(6.11). Ilpu paccrosuusix Mexay CBs3aH-
HbIMH CO CTEHAaMM [ONEPEYHHIMH YCTOHYHBLIMH
KOHCTPYKUHAMH [<CkPh npenenbHast BhICOTA
cteH H He orpaHuuMBaeTcs U OnpeaenseTcs pac-
YeTOM Ha NPOYHOCTb.

Ilpu csoGoauo® aavue l, paBHON HAH 60Jb-
wei H, no e Goaee 2H (roe H — sricoTa ara-
xa), ROMKHO co6aiofatbess ycaoBre H-1<<
< 3kph.

9.6(6.12). Ilpenenbupie OTHOWEHHA P AJA
cToJ60B, 3aKpEIJIeHHHIX B YPOBHE NEPEeKpPHTHIl,
NPHHUMAIOTCR NO Taba. 56(24) ¢ nmoHMKawmu-
MH K030 HIHEHTaMH R¢r, TPHBEIEHHLIMU B Ta6J1.
58(26).

Tab6anua 58 (26)

KoatduuneHTs! kcr CHHMEHHSA NPefeNbHbIX OTHOIEHHA
Ana cron6oB

Koadduuuenr k.. a2 cronGos

MenbHA pa3Mep nomnepednoro

ceqerna CTonba B cM H3 KaMmuef u3 GyTonofi

NpaBHABHONA KIANKe H

dopmut 6yToGetona
90 u Gonee 0,75 0,6
70—89 0,7 0,55
50—69 0,65 0,5
Meunee 50 0,45

»

Mpumeuanne. Ipeneassie oTnouwenns B Hecymux ysxmx
TPOCTEHKOB, HMEIOUIHX IWHDHKY MeHee TONIKMHM CTeHHl, MOJXHbI
‘PHHHMATBCA, KAK AN CTONGOB B Npefenax BMCOTH NPOEMOB.

9.7(6.25). Ecan TonlMHA CTEH HJIH Mepero-
PONOK HAa3HAYeHa C YYeTOM ONHPAHHSA IO KOHTY-
Py, HEOGXOAMMO NpelyCMaTPUBaTh HX KpelJieHHe
K NMPHMBIKAIOIIHM GOKOBBIM KOHCTPYKHHSAM H K
BepXHEeMY MOKPLITHIO HJIM DHreJI0 KapKaca npH
TOMOIH TePeBS3KH KJAJKH, aHKePOB, 3aeJKOMN
B GOpo3jly KJaJKH, 3aNeJKOH MeXAy MNOJKaMH
IiBeAJePOB, ABYTaBPOBHIX npodusier u 1.1,

B MHOrO3TaXHBIX 37aHRAX 3aKpeljeHHe He-
CYWHX CTeH BBEPXY B KaxAOM sraxe ofecCnedd-
BaeTCH ONHPAIOIMAMHCS Ha HUX NepeKPHITHAMH.

9.8(6.13). Ilns cBOGOAHO CTOAIIMX CTEH, Ie-
PEropofoK H CTOJN60B, HE PACKDPEIJIEHHBIX B BEPX-
HeM CEeUEHHH TepeKPHITHAMH HJH NPOTOHAMH B
IBYX HampaBJIEHHSX, 3HAUEHHH mpejesbHLIX OT-
HOIEHHA B B HepacKpelJIeHHOM HarpaBJieHHH

AOKHBL ObiTb Ha 309% HUXKe yCTaHOBJIEHHBIX
LIS KOHCTPYKUHH, pacKpPelJeHHHX B BepXHeM
CeYeHHH TepPeKPHTHAMH B COOTBETCTBHH ¢
mm. 9.2(6.9), 9.3(6.10) u 9.6(6.12).

10. PACYET BUCAYHX CTEH
(creH, onupawMUXCA Ha PaHAGAAKH)

10.1. YKa3aHust HacTOslIero pasjgesa pac-
NPOCTPAHAIOTCS Ha pacyeT BHCAYHX CTEH Ha 3a-
TBEPAEBIUEM pacTBOpe IPH OTHOUIEHHH BBICOTHI
cTeHH K ee npoJery He menee 0,5. IIpn HeoTnep-
leBlIeM HJH Xe cn1aboM pacTBOpe KJaajKa pac-
CMaTpHBAETCSl TOJLKO Kak Harpyska Ha paHi-
6anky (m. 10.11).

10.2. Cratuyeckuil pacyeT CTeH, ONHUPAIOUIHX-
cs Ha paHAabanKH, paspelraeTcss MPOH3BOAHTL
METONaMH TEOpHH ynpyroctd (Hampumep, MeETo-
JIOM KOHEYHbLIX 3JIeMEeHTOB ¢ NpuMeHeHHeM DBM).
[Ipu aToM cTeHa H mojmepKHBalollasl ee pPaHA-
6anKa paccMaTpUBAIOTCS COBMECTHO, Kak Gan-
Ka-CTeHKa, COCTOSAllas M3 ABYX HAeaJbHO YIpy-
'HX MaTepHaJOB, HeJHHeAHOCTb Aedopmanmii
KOTOPHIX YCJIOBHO YYHTHIBAETCS yMeHbIUEHNEeM
HX MOJyJeH ynpyrocTH, NPHHUMaeMbiX PaBHBIMHU:

JJIS. KAMEHHON KJIaJKH

Exa = 05 Eq; (169)

Ans  GeroHa (NPH 2KeJNe306ETOHHHIX PaHI-
6ankax)

. Jn
E.=0,8E, — , 170
6 85E¢ s (170)
rae Eq u Eq— HauanpHble MOAYJAM  ynpyrocTH

KJafkd H GeTOHa NMpH CIKATHH,
J.— MOMEHT HHEepIHH TNpPHBEIEHHOrO
INOTNEpEYHOro Ce€4YeHUus 6aJKH ¢
yueToM BceH MNpPONOJIbHOK apma-
TYPH;
J6— TO XKe, monepeyHoOro 6eTOHHOTO ce-
4eHuss Gaaku Ge3 yuera apma-

TYPHI.

Jonyckaercss Takxe NPUMEHEHHE YNpPOUIEH-
HEIX METOLOB pacuera, MNPHBEIEHHHIX B M.
10.3—10.9.

10.3. YuaCTKu CTeHBl, pacHOJOXeHHBe Haj
¥ 1ox onopol panabankH, NOJIKHBI ObITH NpOBe-
PEHBbI pacyeTOM Ha MECTHOE CKaTHe NpH IleﬁCTBHPI
yCHJIHH, onpejeJsieMblX 3MIOPOH pacnpefeieHHs
JaBJieHHsSI B TOPH3OHTAJbLHOM CeueHIH, pacro-
JIOXKEHHOM B NJIOCKOCTH KOHTAaKTa MeXALYy KJaf-
KO U paHnbGasKoH.
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10.4. lsmna smopH  pacnpeleneHds HasJe-
HHSl B TJIOCKOCTH KOHTAKTa CTeHH W paHAGaJKH
onpejiesisieTci B 3aBHCHMOCTH OT JKECTKOCTH
paHn6ajki H Kiaaukd. IIpa atoM panp6anxa 3a-
MEHSeTCA 3KBHBAJEHTHHM IO ECTKOCTH YCJIOB-
HBIM NOSICOM KJIaAKH, BHICOTa KOTOPOro Ofnpeje-
JseTcsl no gpopmyJe
> JET

Ho=2 Eh '

amy

rae E’J’ — xecTKOCTb paHNGaJIKH;
E— monyns pedopmanmuit kJIafKH, NpH-
HrMaeMbilt paBubim 0,5E;
h— TonmmHA CTEHbL
JKecTKOCTb  Kes1e306eTOHHHIX  paHA6alIoK
NpefBapUTEJbHO ONpenesseTcss Kak s CINIOW-
HOro ynpyroro Tejia no popmyde

Bn = 0,85 Els-’n. (172)
Tlpn sTof XecTkocTu no ¢opmyne (171) cne-
jyer onpefeJuTb BeanuuHy H,, Harpysxu, nefi-
CTByIOmHe Ha panpGaaky (mm. 10.5 u 10.6), m
Bo3HuKaomue B Heil ycHausa. Ilo ¢popmyaam
HODM M PYKOBOJCTB 1O NPOEKTHPOBAHHIO KeJe-
300eTOHHBIX KOHCTPYKUHMH omnpeneusietrcs (¢ yue-
TOM DacKpLITHSf TpEIHH) paJHyC KpPUBH3EH p
B CEUEHHH C MaKCHMaJbHBIM H3THGAIOIHM MO-
MEHTOM H YTOYHACTCH 3HAYEHHE ZeCTKOCTH paHA-
6ankn no popmyJe
B’x = Mp, (173)
rae M — MakcHMaJsbHBIA H3ruGaiolHil MOMEHT.

Ecin B, <<0,7 By, TO NpPOH3BOAUTCS NOBTOP-
HOe omnpeneJsenHe BennHynsbl Ho ¥ mpoBepxa He-
Cyle# cnoco6HOCTH KJIAAKH IPH MECTHOM CXKa-
THH. Pannyc KpHBH3HBI Kesle300eTOHHLIX paHf-
6asoxk onpexessercss 6e3 yueTa IJAHTEJIbHOCTH
NIPHJIOKEHHS HaTPY3KH.

10.5. Smiopa pacnopelesneHHsi NaBJeHHS B
KJIagKe Haj NPOMEXYTOYHBIMM ONOpaMH Hepas-
pe3uslX paHABaJOK MOXET NPHHUMATLCA IO Tpe-
YIOJbHHKY NpH a<2s (puc. 46,a) win mo Tpa-
neuuy npn 3sz=a>2s (puc. 46,6) c MeHbmMUM
ee OCHOBaHHMEM, DaBHBIM a—25. MakcHManbnas
BEJMYHHA HampsIXeHHH CMATHSA Op (BLICOTA Tpe-
YrOJNbHHKA HJIH TPamenuH) onpeessiercs U3 yc-
JIOBHSI paBEHCTBA OOBbeMa 3MIOPH [ aBJEHHS H
ONOPHOH peakUHH paHAbGaJKH 10 popMmyJaam:

npH TPeyroJbHOR sniope xaBlenusa (a<<2s)

= —_, 174

07 (a4-2) 1 (74

npH  TpaneuHeBHIHOM  3MIOpe  JaBJeHHsA
(3s>a>2s)

88

N
Oy = —,

— (175)
rie a— IJHHa ONOPH (IUMPHHA NPOCTEHKa);
N — onopraa peakuust paHgGajKH OT Ha-
IPY30K, pPAacloJIOXKEHHBIX B NpeleJax
ee mposieTa U AJHHH ONOPHI, 32 BbIUe-
TOM COGCTBEHHOTO Beca paHAGaJKy;
§=1,57H, — pauHa yyYacTKa 3MIOpH pac-
npefiesienyst JaBJeHUst B KaXAYIO CTO-
POHY OT rPaHH ONOPHI;
h— tonmuna crensl.

0
t T 519
== T
Ll 1em ¢
Lem 25<0 € 3s

{55 [3s
azJ3s

Puc. 46. Pacnpenenense QaBieHHss B KJaJKe Hajl ONOPaMH
BHCAYHX CTEH

@ = Ha CPeXHHX ONOpax Hepaspe3Hmlx GaNoK npH a<<2S; 6—To Xe,
upu 3S>a>2S; 6-—~To Ke, npH a>3S; 2—Ha xpafHHX onopax
HepaspesHHX GayoK H HA ONOPAX ORHONPOAETHHX PAHAGANOK

Ecan a>3s, To B ¢popmyse (175) Bmecto a
NPHHUMAETCA pacyeTHas UIHPHHA TNPOCTEHKE,
paBHas a’'==3s, cocTosulass M3 ABYX Y4YacTKOB
AnuHOK mo 1,55 ¢ xaXao#l CTOPOHBI MPOCTEHKa
(puc. 46, 8).

10.6. dmopa pacnpefeseHnss AaBleHHs Hanl
Kpa#HHMH oOIoOpaMH paHAGasoK, a TakXe Haj
OIOpaMH OXHOMpPOJIETHBIX pPaHAGaJOK NpHOJH-
JKEHHO NpHHHUMaeTcsi TpeyroJbHoi (pHc. 46,2)
C OCHOBaHHEM

lew = a1 451 (176)

rne s;= 0,9 Hy— nnuua yyacTka pacripefesnenus
JaBJ/eHHST OT TPaHH OMNOPHI;
@, — nJay¥Ha ONOPHOro y4yacTKa paHA-
6anxu, HO He Gonee 1,5H (H—
BBICOTA paHAGanku).

MakcHManbHOE HampsXeHde Hal OMNopo#
paHab6anku
2N
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10.7. TIpoyHoCcTb KNafKH BHCAYHX CTEH INPH
MECTHOM C¥XaTHH B 30He, pacno.nome}moix Han
onopamMH, NpoBeEpAETCA IO YyKa3aHHAM, npHBe-
AeHHBIM B 1. 4.28—4.31.

Ecau paccyunTeiBaeMoe ceyeHHe PacloJOKEHO
Ha BhicotTe H| Haj BepxHefi rpaHblo paHAGasiky,
TO TIPH ONPENECNICHMH IJAHXHBI yUaCTKa § caeAyer
NpHHHMATb BLICOTY Nosica kKaajku H,=H,+H,.

PacueTHast miomanp cevenus F mpH pacuere
BHCSIYMX CTeH Ha MeCTHOe CXXATHEe NPHHHMaeTCH:
B 30HE, pacnonox{eﬂﬂoﬁ HaJA NMPOMEXYTOUYHLIMH
OMOpaMH Hepa3pe3HbX PaHAGaNOK, Kak Aid
KJAaJKH, 3arpyXeHHOl MeCTHOM Harpyskoii B
cpelHell YacTd ceyeHHs, a B 30He HaX ONOPAMH
OIIHOTMPOJETHHX PaHA6ajoK HJIH KpaiHHMH OMNoO-
paMH Hepaspe3HBIX PaHA62)I0K KaK AJs K/IaJAKH,
3arpy»eHHOH Ha KDPalo cedyeHHsl.

10.8. dmiopa pacnpenenedns HRaBJaeHHS B
KJaaakKe BHCSYHX CTE€H IIPH HAJHYHH IIDOEMOB,
PacrnoNOXEHHbIX HEMOCPEACTBEHHO Hal panabad-
KOW, NMPUHMMaeTCcs TO TpanelHu, MNpHUeM TIIO-
manb TPEYroJbHHKA, KOTODHA OTHUMaercst OT
3MIOpBl 1aBJEHHA B fipefenaax IpoeMa, 3aMeHs-
eTcsl PaBHOBEJHKOH INJIOMIAABbIO NapaJJel]orpam-
Ma, Ro6aBAsieMOH K OCTANbHON YAaCTH SHICPH
(puc. 48).

Ilpu pacnosnoxeEHn Haj paHAGajJKoR OKOH-
HHIX NPOeMOB TpeGyeTCsl MPOBEPHTh TaKkKe Npoy-
HOCTb NMPOCTEHKOB, HAXONSIIMXCA HAj ONOpamu
paHn6ajiok B YpOBHE HHXKHEr0 Kpasi NPOEMOB.

IMocTpoenne smiopwl pacnpenesneHusi masle-
HHA B KJaJKke B 3TOM CJIydYae MPOH3BOAHTCS Ta-
KUM XKe o0pa30oM, KaK ¥ npu npoemax, pacnoso-
MEeHHHX HEeNmOCPeACTBEHHO HajX paHA6aJKoi.
ITpu 3TOM BHICOTA YCNOBHOrO MOSICA KJAALKH [IPH-
uumaercs pasHoit H® =H,+H,, rne H,— pac-
CTOSIHHE OT BepXHefj rpaHH paHAGanKu 10 HHXKHe-
ro Kpasi npoema.

[TpoeMbl B BHCSIUHX CTEHaX CJeayeT pacrno-
JaraTb, Kak IIPaBHJlO, B OJIHOM BBpTHKaJIbHOM
pARY B Npeaeaax CPEeAHEro ydacTka Mexuy omo-
paMu. TIpoemsl, pacnoJoXxeHHble HENOCPEACTBEH-
HO Hax paHAGaJKaMH, B 30HAX, MPHMBIKAIOUIHX
K OIOpaM, YBeJHUHBAKIOT BeJHUYHHBl HaNpsKeHHI
B CTeHaX M yXyAWIaloT YCJIOBHSI paboOTH paHI-
GaJiok.

10.9. Pacuer Ha MeCTHOe cKaTHe KJAaJAKH NOx
onopami Hepaspe3HbIX H OJIHONIPOJIETHBIX paHA-
6asloK NPOH3BOAMTCSH AJISl y4acTKa, PacloOoxKeH-
HOro B npenejax ONOpH JJIHHOH He Gostee 3H or
ee kpas (H — suicota parp6anku). nuna ono-
pbl OQHONPOJIETHBIX PaHAba/IOK NOMMXKHa OblTh He
menee H.

Pacuer npoi3BOAMTCS N0 yKa3aHusm 1, 4,.28—
4.31 u popmyae (24)

New << pvRcuFen.

BenuuuHy npousBefieHHss KO3(PHIHEHTOB pv,
He3aBHCHMO OT (OpMBI SMIODPH JaBJEHHA M Be-
JIMYMHE Harpy3sok Ha paHx6GaJK# JdONMycKaeTcs
NpHHHMATb

uv = 0,75. (178)

Ilpu onpenesiennu Rcy PpacueTHas IJIOWAfKb
ceueHust F (n. 4.31,6) npuHBMaeTcs, Kak npn
pacyete Ha CyMMy MeCTHOH H OCHOBHOH Ha-
TPY3KH.

Tlp# TNPOEKTHPOBAHUH OMOPHLIX YYACTKOB
KJAaAKH AOJKHEI YUHTHIBATBCS KOHCTPYKTHBHbIE
yKa3aHHs, npuBeieHHbe B 1. 4.35.

10.10. B cayuae HeOGXOMMMOCTH BHCsAYas
CTeHa, BLIIOXEHHas U3 KHPMHYa, KepaMHUYeCKHUX,
GeTOHHBIX MJIM TPUPOAHBIX KaMHell, NPH BHICOTE
psalla KJadku He GoJee 150 mm Moxer GBITH ycH-
JleHa B 30He, PACIOJOXeHHOH Hajx M MOA omopa-
MU paHA6ajKyi ceTyaTHIM apMHPOBaHHEM.

BesyunHa pacyeTHOro CONDOTHBJIEHHS KJaaM-
KH NPY MECTHOM CXKATHH Rcw TPHHEMaeTCH B
3TOM cJyyae paBHON DacyeTHOMY COIpPOTHBJe-
HHI0O KJ3aJKH C CeTYaThiM AaPMHDOBAaHHEM Rax.
BricoTa 30HBI KJIaJKH, YCHJIEHHOH ceTYaTtbiM ap-
MHpOBaHHEM, OTPAHHYUBACTCA CeYeHHeM, B KOTO-
poM mNpOYHOCTb HEapDMHDOBAHHOH KJalKH OKa-
JKeTcsi J0CTATOYHOM.

ITpu HexOCTAaTOYHOM TPOYHOCTH BHCSIUell cre-
HB, BBIJIOXKEHHOA H3 OCTOHHHIX WJIH NPHPORHHIX
KaMHell ¢ BhCOTOH psila Gonee 150 ma, nns Ko-
TOPHIX YCHJICHHE CETYATBIM apMHDOBAHHEM SBJIs-
ercsi MajJo 3((EKTHBHHM, CJeJlyeT TOBLICHTb
JKECTKOCTb paHAbalOoK, 4YTO YBEJIHYHT MIJHHY
NJIOMIAKH CMATHSL.

Puc. 47. Cxema narpyaku

1 Ha 0aJKy B nepHOX BO3Be-

JIeHRs1 BUCSYefi CTEHBI IpH
Hanuuun npoeMa

1 — narpyaka na ¢yHnament-
il Hylo Oanky; 2-— xeneaoGe-
7 TOHHAS TNepeMbiyka

10.11. Pacyer panabajox posKeH IPOH3BO-
OUTBCS Ha JiBa CJyyasl 3arpyxeHus:

a) Ha Harpyskd, JeACTBYWOUIHE B NEpUON
BO3BeJleHHR cTeH. [Ipu KIafke CTEH U3 KHPIHUA,
KepaMHUYECKHX KaMHeHd HJH OOBLIKHOBEHHBIX Oe-
TOHHBIX KaMHed NPHHHMAaeTcsl Harpyska or cof-
CTBEHHOTO BeCa HeOTBepHeBlIefl KJaJKH BhICO-
TOR, paBHOH !/; mposeTa [QAs KJAaIKH B JIETHHX
YCJAOBHAX M LEJOMY IpOJeTy — [JIsl KJAaAKH B
3UMHHUX YCJOBHsiX (B CTaiMM OTTAHBAHHS).

Ilpr xaanxe cTeH M3 KpynmHuXx 6JokoB (Ge-
TOHHBIX MJIM KHPTHYHBEIX) BEHICOTY Mosica KJajnkH,
Ha HarpysKy OT KOTOPOTO JOJIKHEI GHITb PaccuH-
TaHB PaHA0aJKH, CIeAyeT NPHHMUMATH DaBHOI
!/, nposeTa, HO HE MeHee BEHICOTH OIHOTO psia
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610K0B. IIpH Hannyny NpPoeMOB ¥ BHICOTE MOfAcA
KJ12JKH OT Bepxa paHA6ajoK Ao NOJOKOHHHKOB
MeHee !/; mposera clleLyeT YUMTHBATbH TaKXe
BeC KJMQJKH CTeH J0 BeDXHeH rpaHu xKeJje3obe-
TOHHBIX HJH CTaJbHBIX MNepeMbluex (puc. 47).
[Ipr KaMeHHBIX NepeMBIYKaX YUYHMTHIBAETCS BeC
KJI2AKH CTEH 40 OTMETKH, IpeBhIIUaoLeil oTMeT-
Ky BepXa npoema Ha !/; ero IIHPHHBI;

6) Ha HaArpysks, DeHCTBylOLlHe B 3aKOHYEH-
HOM 3JaHHH. TH Harpy3Ke ONpPeessIoTCs HCXO-
51 H3 TIpHBEIEHHLIX BHILE 3MIOp AaBJeHHH,
nepeamIixcss Ha 6aJkn OT ONOp I NOAAEePHKH-
BaeMbIX 6aJKaMu creH. KOJIHYECTBO M pacmoJio-
JKenlie apMaTypul B 6ajiKaXx YyCTaHaBJHBAIOT MO
CYMMapHBIM BeJHUHHAM H3ru0alolHX MOMEHTOB
H NONEPEYHBIX CHJ, olipeJieJIeHHbIX MO ABYM YKa-
3aHHBIM BEHIILIE CTAXHAM pacuera.

10.12, B cnoxHbIX cay4asx (HanpuMep, npu
pacnoJoXxeHHH nNpoeMOB Hajk OmOpaMu paHaba.j-
KH, NpH JIBYX HJH 00J/e€ BEPTHKAJBHBIX psaax
NpoeMoB MeXAy OonopaMH paHabaJkd, Hepery-
JApPHOM pacloJIOXKEHHH TIPOeMOB H Ip.) PaHi-
Ganxa npnbJaikeHHO MOXeET OBITh PAaCCUHTaHA
Ha BCIO Harpys3xy OT CTEHBl, IIPHHHMAsSI pPaBHO-
MepHOe pachpejejieHHe HaBJEHHA B KaXKAOM
IIpOCTEHKE, ONHpaioleMcs Ha paHabanky. Ilpu
3TOM IIDHHHMAETCS, YTO K KaXJIOMy IPOCTEHKY
[PHJOXKEHB HAarpy3kH, HAaxOJfALIHeCA MeEeKALY
OCAMH IIDHMBIKJIOMKX K NPOCTEHKY IPOEMOB.

BMecTo yKa3zaHHOro NPHGIHKEHHOTO pacye-
Ta PEKOMeHIyeTcs Takxke (oJjee TOYHBIA pacyeT
BUCAIYEH CTEHBl KAaK NJACTHHKH C OPOEMAaMH, C
NMpHMEHEeHHEM  METoJla KOHEYHBIX 3JIeMeHTOB
u IBM,

fIpumep 2. Pacuer BuCAYEH CTeHH NPOMHUIICHHOrC
3xalud.

Hpoaepmb 1poyYNoCTDL Hapy)lmoﬂ BHCHYEH xupmmuoﬁ
CTeHH NPOMBIIIJIEHHOrO 3XaHHsl ToamMHOA 38 cM, ommpa-
jowelcss Ha KeJe306ETOHHEIE OXHONDPOJETHHE paHAGaJKH.
CreHa BolIOXKEHa M3 IVIHHSHOTO KHpRHYa OJAaCTHYECKOro
npeccopanus Mapku 100 na pactRope Mapxu 50. Panatan-

K, H3TOTOBJEHHEle U3 6eTona mMapkn 200, HMeloT Tpanenue-
BHIHOE Ionmepeysoe cevyeHde BhICOTON 45 ca. J(MHHa paHA-
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Oaee
%

0anoK, yJOXKEeHHHX Ha o6pe3nl Xene30GeTOHHHX QyHLa-
MeHTOB, 5,95 #. B cree Han panAGaskoil mMeeTCS HBePHON
npoeM, pacnojoMeHHH{t Ha paccrosHum 0,4 M OT rpaHu
onopu (pnc. 48). Onopnas peaknus panabalxa 3a Bhue-
TOM Harpy3ku OT ee coGcTBeHHOro seca N=55 r. Moment
HHEpUHH IIDHBE/lEHHOTO MNONEepPeYHOro CeYeHHA paHAbajaKn
Jn=264-10% cm'.

ITo ¢opmyae (171) onpemensieM BHCATY MOfica KAag-
K# Hj,, 3KBHBAJEHTHOTO MO XKECTKOCTH panubaJke.

Jast 6eTona mapkn 200 Eg =265 103 k2/cm?. Kecrxocts
pannbanka onpenensem no bopmyae (172),

Bx=0,85E¢Jy=0,85.265-103.264-10*=595=10° racm?

PacueTHOE COMPOTHBICHNE CIKATHIO KAANKH K3 KHPAHY3
mapke 100 Ha pactBope Mapku 50 R=15 xe/cm? (Taba. 10),

Cpenunii Npeen HPOUHOCTH KIAAXKH R=2R=2.15=
=30 «l'[cM? (1abxa. 24). Ynpyrasi xapakTepHCTHKa KARKKH
a==1000 (ra6a. 25). Monyab nedopmaunit k1agka no Gpop-
MmyJae (169)

E=0,5E,=0,5-1000-30 =15 000 xl'fca®.
Tlo popmyae (171)

ET N[ 5951000
Er ‘ 15-10%.38

Iinuna smopet nasnexus, no ¢opmyne (176), 6es yue-
Ta BJAHSAHUS NpoeMa

Ho=2 94 M.

lew=a14+5,=47,5409-94=132 cu.
Jinuna snopbl naBAeHHS 3a BRIYETOM [POEMa
1,=47,5440=87,5 cm;, ly=lcx—{,=132—875=445 c#.

Tnomanb cMaTHs Fewm=287,5-38=23330 ca?.

B naHHOM caydae BCNeACTBHE HAJHYHS MpoeMa pacyeT-
1as NJIOIAAb ceueHHs NPH MECTHOM CXKATHM PaBHA MJOINA-
AN CMsATHS, OPH 3TOM Rew=R=15 xl/cm>.

MaxcuManbhasi BeJjMUNHA HAuPRMenwir cMmAtua, Oes
yueTa BJMSHHS 0poeMa, omnpejessiercs no dopmyne (177)

2N 2.55 000

= = ~—— = 21,9 xI'/cM2,
= (@ Fs)h 132.38 Jen
Hanpsaxeune y xpas npoema
44,5
T=21,9——=74 3,
a =21, 132 &l [cm

[Mnomanp sniopsl KaBjenus B npeienax npoema
F' =174.445-05 = 165 «ljcu®.

Ilpu 3ameHe nJomwaAH 3MOPH AasjJeHnst B Ipelenax
npPoeMa pPABHOBENNKOA NJOWIAJLI0 NAPAANENOTPaMMa Ha
yyacTKe CTeHH, DACNMOJOMEHHOM HAax ONOpOit paHAGaNKH
(n. 10.8), yBenuyeHHe HaNpSIKEHHs Ha STOM YYaCTKe CO-
CTaBHT:

165
=—=1,9 2,
Ao 875 &l /cm

BeJHYHHE KpaeBHX HANDAMEHHA Ha YYacTKe CTeHH,
PacnoJIOKEeHHOM HAaX ONOPOH paHAOaNKH, COCTAaBASAIOT



Omax=21,9+41,9=238 xI'/cMH?; Omin=7,4+1,9=9,3 KT /cM2.

Bennuuha xo3d¢oHUMEHTAa NOJHOTH 3MIOPH AaBJeHHA
(n. 4 28)

3
= B3493 g 5.03,8.87,5=0.1.

Kos¢pduunenr v= 1,5—0,5u=1,5—0,5-0,7=1,15.
PacuetHoe npenmen,Hoe ycuaMe B KJAajke Haj OMOPO#R
pasa6anku:

Nup = pvRcuFen = 0,7-1,15-15-3330 = 40200 s <<N=
==55000 7.

Tak kak Hecymias CmOCOGHOCTb KJaJKH IPH PacTBOpE
mMapku 50 HejocTaToyHa, NPHHMMaeM Mapky pactBopa 100
Ha y4aCTKe CTEHBI, IPHMbBIKAOIWEM K NnpoeMy H pacCroJOKCH-
HOM noi omopod panaGanxkH. [IpH 3TOM pacueTHOe CONfO-
THBAEHHE KJAagKH yBeauuntcs 10 R=18 «x['[cm? n Hecymas

18
cnocofHOCTb KAanKH Bo3pacTaer no 40 2003:48 200 kI <<

<55 000 xI" (HesnayMTesbHOe yMenbuleHHe BeauunH Ho u
leuw, BHI3BaHHOE NOBMUIEHHEM MOAYJs AedhopMaLHil Knal-
KH, He YUHTBIBaeM).

INockonbKy noBHIIIEHHE MApKH pacTBOpa He OGeCrHey-
Baer Tpefyemoil necyuiel croco6HOCTH KNALKH, YCHIKBAaeM
€€ Ha pacCMaTpHBaeMOM YHaCTKEe CeTUaThbIM ApMHPOBAHHEM.

Kax Bupso us ¢opmya (3) # (7), K1aaxa ¢ ceTyaTHM
apMHDOB2HHeM H HeapMHDOBAHHAsI KJadKa MMEIOT OJHHa-
KOBHIR MOAy.ab Aedopmauuil, nostomMy BeJudHHW Ho B lox
He H3MEHAITCH.

Tpebyemoe pacyeTHOe CONPOTHBJIEHHE apPMHPOBaHHOM
KJ1aKH

55 000

= """ = a.
0.7-15.3330 20,5 «I'/ca

Rax

Ha dbopmyant (37) onpenensiem

2pR,
100

=Rax —R=20,5—15=05,5«I/cu?.

Jns apMupOBaHHs KJAAKH NPHHHMAaeM OGRIKHOBEHHYIO
apMaTypHYIO NPOBOJIOKY HHaMeTpoM 4 su (fu=0,126 cx?).
PacueTHoe cONpoTHBAEHHE TNPOBOJOKH Ra=2000 xI/cs?
(ra6a. 22).

Tlpouent apmupoBanus no o6bemMy

_5,5:100

= = 0
P 2.2000 0,138%.

ApmarypHble ceTKH ¢ KBaJpaTHOR SYEMKON yKJaAblBa-
eM yepe3 TPH PSAa KAAAKH 1O BHICOTE, NPH 3TOM DaccTos-
HEE MeXIy ceTKaMn s==23 cu.

M3 ¢opmyast, npusegenson 8 n. 5.17, onpenensiem pas-
Mep sueiiKy

2f4+100 2.126.100
cm = -

- =8
os 0,138.23 =~

Ilpu ¢=8 cm no TonmuHe CTEHH pa3MelaeTcs NAThH
crepxxnedi ceTKH. CeTKH ROJKHH OHTh YCTAHOBJIEHH B TIpe-
Renax BCel BHICOTH! MpoeMa.

Pacuer panabanox u onpefenesye HX XECTKOCTH ¢ yye-
TOM DaCKPHTHA TPEUIHH B HACTOSUIEM NDHMEPEe HE MPHBO-
zatcs. CornacHo 3TOMy pacyeTy KECTKOCTb paHabaloK ¢
YUETOM PpAaCKDBITHA  TPEWHH  CcOCTaBasier B, =460X
X108 kI'[cm2>0,7-595-108=416-108 xl/cm?

[To3TOMy MOBTOPHOII MPOBEPKH MPOYHOCTH KJAAAKH NpH
MECTHOM C2KaTHH He NPOH3BOTHM.

11. CTEHbI H3 KHPITHYA, KAMHEA,
KHPITUYHBIX NMAHEJIERA
H KPYITHBIX BJIOKOB

11.1. OBHIUE MOJIO)KEHHUA

11.1.1. B 3aBHCHMOCTH OT BHJA KaMeHHbIX
MaTepHaJIOB H pPa3MepOB KaMHSl CTEHbl MOTYT
BHINOJIHSATLCA KHPOHYHBIMH, H3 KePaMHYECKHX,
GETOHHBHIX H NMPHPOAHBIX OOBLIKHOBEHHHIX (MeJi-
KHX) KaMmliell, H3 KPYNHBIX OJIOKOB M TNaHeJeii.

ITo cTpyKType CTeHBl pa3fesisiioTCs Ha CTEHH
113 CNJIOMIHOA KJaAKi H3 OJHOr0 KaKoro-nu6o
BHIa KaMEHHOro MaTepHajia, MHOrOCJOHHBIE, CO-
CTOsIIME H3 JBYX HJH GoOJiee CJIOEB, BHINOJIHEH-
HBIX H3 OJLHOI'O MJIH Pa3HBIX MaTePHAJIOB, H H3 06-
JIeryeHHON KJIaflKH, B KOTOPOHW YacTb OCHOBHOIO
HEeCyIlero MaTepHaJa 3aMeHseTcs BO3JYLIHON
NPOCJORKOI, JerKHM GETOHOM, HYEHCTHIM 6eTo-
HOM, TeMNJOH30JSLHOHHBIMI NJAHTAaMH, MHHEpaJb-
HBHIMH 32CBHINKAMH H T. 1L

11.1.2, KameHHnle CTeHEl B 3aBHCHMOCTH OT
KOHCTPYKTHBHOH CXeMBl 3laHHsl NMOAPa3AEAAIOTCA
Ha: HeCyUIHe, CaMOHeCyIlHe M HeHecyuHe (cm.
n. 8.1.3).

11.1.3. CrytomAyI0 KNafKy H3 IIHHSIHOTO OObIK-
HOBEHHOTO M CHJHKATHOTO KHpNHYa 1Lesnecoo6-
pa3Ho NpHMEHATb B CJAy4YasiX, KOTAa OHa Heo6Xxo-
IMMa 1as obeclieyeHHsl Hecylie#l CNOCOGHOCTH
CT€Hbl, a H3 TJIHHAHOrO OOKKHOBEHHOro KHpIH-
ya MJIAaCTHYECKOTOo IPEecCOBaHHS — TAKKe Mo ycC-
JIOBHSIM BJAXKHOCTHOTO peXHMa NOMELIeHH.

B HapyXHBIX HeCymMX CTeHax 3JaHHMA peKo-
MEHyeTCsl TpHMEeHeHHe NYCTOTeJbIX Kepamuue-
CKHMX KaMHed, mnycroTenoro 3¢¢peKTHBHOrO KHp-
NHYa HMJH JerKOOeTOHHBIX KaMHeH.

Jna HapyXKHbBIX CTEH 3JaHUM CJeNyeT TaKxkKe
NPUMEHsITb oOO6JIeryeHHble KHPMHUYHBIE KJAaJKH.
OTH KJIalAKy, a TakXKe sS4encTo6eTOHHBIe KaMHII
H 6JIOKH NDPHMEHSIOTCS JUISI HECYLIMX M CaMOHe-
CYUIHX CTeH 3aHH{ BHICOTOH 5 3Taxeh M MeHee,
CaMOHECYUIUX CTEH 3[aHHI BBICOTOR 9 3Taxed H
MeHee H HeHecyIMX (HaBEeCHBIX) CTEeH 3JaHHUM
J1060# BBICOTHI.

11.1.4. BuyTpedHHe CTEHbl, a TAK¥Ke CTeHHI
HEOTalVIHBaeMBbIX 3AaHHMA CJELyeT BHIIOJHATL H3
CIJIOMIHON KHUPNHYHOM KJAaAKH TOJIHUHOMA, Kak
npasuyo, He Gosee 25 cx ¥ U3 GETOHHBIX M NpH-
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pPOAHHIX KaMHell 19 cm, ecau Goabluas TOJIMH-
Ha He TpeOyeTcsi TO PAcyeTy CTEeH Ha IMpou-
HOCTb H yCTOHYHBOCTb. [l pasmelneHnst AbIMo-
BhiX ¥ BEHTHJSIHOHHBIX KaHAaJOB peKoMeHayeTcs
NPOEKTHPOBATb MECTHBHIE YTOJNLICHHS CTEH HJH
cnenuasbHble 6eToHHbIe 6JI0KH.

11.1.5. Hapyx#pie cTeHBl CJaedyeT TPOEKTH-
POBaTh C Y4eTOM BJIaXKHOCTHOTO peXHMa NoMe-
LIeHHs], KJIHMAaTHIECKOTO PalOHa M 30Hbl BJAX-
HOCTH paHoHa CTPOHTENbCTBA.

11.1.6. Jlerkue KaMeHHble MaTepHaJasl H 06-
JIETYEHHBIE KJIaJKH DEKOMEHAYeTCSl HCIO0Jb30-
BaTb, KaK NPABHJIO, IJif OTPaXKJAeHHs NOMEIeHnH
CYXHX ¥ C HOPMAaJbHOH BJAXKHOCTbIO BO3AyXa.

HO7st HapyXHBIX OrpaKieHuHH nOMelleHHH ¢
BJIaXRHBIM DEXHMOM SKCIJyaTalHH (OTHOCHTEJb-
Has BJAXHOCTb BO3Ayxa or 61 mo 75%) aerxue
KepaMHYyeCKHe MaTepHaJbl H oGJeryeHHble Kaal-
KM (32 HCKJIIOUEHHEeM TpeneJbHOr0 KHpDHua,
6ETOHHEIX KaMHeil Ha 3amlOJIHUTEJfX H3 KOTelb-
HBIX LIJJAKOB H KJAJOK C 3aCHINKaMH) JONyCKa-
eTcst NpHUMeHsTb B 3haHuax 11l cremenm moaro-
BEYHOCTH NpH 3alUHTe B cIyyae HeoOXOLMMOCTH
BHYTPEHHEH TIOBEPXHOCTH CTEeHbl I1aPOH30JALH-
OHHBIM CJIOEM.

Hapy:xHble cTeHB! NOMeUleHHH ¢ MOKPEIM pe-
2KHMOM 3KCIVIyaTallll AOJXKHBI NPOEKTHPOBATh-
€ U3 KHpIHYa TJIHHSHOTO OGBIKHOBEHHOrO IJIa-
CTHYECKOTO NPECCOBAHUS WK H3 CIJIOMIHBIX KaM-
Hell H3 GetoHa (32 HCKJIIOYEHHeM GeTOHOB Ha
TOTIAMBHHIX IMJaKax) ¢ OOBLEeMHBIM BecoM y>>
> 1800 ke/m3 HapyKHnle CTEHB HO/XHB HMETh
NapOH30JSALHIO H B HEOGXOANMBIX CAyYasix Iapo-
H30JIIUHIO B THAPOH30JSLHIO.

Heo6xomzHMoCcTh ycTpoHCTBA HapOH30IALUNH
H TtpebyemMoe CONPOTHBJIEHHE NAPONPOHULIAHHUIO
CTeH C BJAXHBIM H MOKDHIM DEXHMOM MOMelle-
HHH JOJKHBl YCTaHABJHMBATBCA IO YKAa3aHHAM
rnassl CHull [I-A.7-71.

11.1.7. CTeHbl M3 s4eHCTOGETOHHBIX KDPYIHBIX
6J710KOB M KaMHel pa3peliaercss IPUMEHATb B Or-
paxAalomuX KOHCTpYKunax 3panuil 11 u III cre-
NeHd ROATOBEYHOCTH. [IpH 3TOM oOXHOCHONHBIE
CTeHOBbIE GJOKH M NMaHeJH H3roTaBJHBAIOTCA H3
SIYEHCTHIX 6ETOHOB NPOEGKTHOH MADKH IO MPOYHO-
CTH Ha CXKaTHe He HHXKe 25.

11.1.8. KpynHble 610K 1 KaMHH U3 aBTOKJaB-
HBIX SIYEHCTHIX GETOHOB paspellaeTcs NPHMEHSThb
AJisi BHYTPEHHMX H HapPYXHBIX HECYIIHX CTeH
3[aHHA BRICOTON JAO MSTH 3TaxKel, HO He HoJee
20 m, pisi caMOHeCYIIHX CTE€H — BRICOTOH 10 Ae-
BSITU 3TaXke#, HO He Gonee 35 a.

DTaxKHOCTb 3MaHuil, B KOTOPHIX GNOKY M KaM-
HH H3 aBTOKJAaBHOIO SiYeHCTOro GeToHa NpHMe-
HSJOTCA [JIs1 3aNIOJHEHHS] KapKacoB HJIM HeHecy-
KX (HaBeCHBIX) CTeH, He OrpaHHuYHBaeTCs.
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BJOKH H KaMHH H3 6e3aBTOKJaBHOro siueHc-
TOFO 30J100eTOHA paspelllaeTcss NPHMEHATb WIS
HapyXHbIX CAMOHECYUIHX W HaBeCHHX CTeH 371a-
HUJ BHICOTOM O NATH 3Taxef, HO He Gonee 20 a.

11.1.9. Orpaxpaloline KOHCTPYKUMH 3LaHHM}
H3 SYeHCTOGETOHHBIX KPYNHBIX GJOKOB H XaMHek
JIONYCKAIOTCS:

a) M3 ueMeHTHOTO raso6eToHa M neHobeTo-
Ha — NP4 CYXOM, HOPMa/JbHOM H BJIaXXKHOM TeM-
nepaTypHO-BJAAXKHOCTHOM DEXHMEe NOMeUleHHH,
NpH 3TOM Mapka 6eTOHa IO MOPO3OCTONKOCTH
JN0MKHa GhiTh He HHXe 35;

6) M3 JPYTHX BHJOB SYEHCTHIX GETOHOB INpH
CYXOM H HODMAJIbHOM TeMIepaTypHO-BIaKHOCT-
HOM pexKHMe NMOMEINEeHHH, IPH 3TOM Mapka 6ero-
Ha 110 MOPO30CTONUKOCTH ROJI2KHA GBITh He HUXKe 25.

B snaHusix ¢ BJ2XHBIM DeXHMOM IOMelle-
HHH B cJayuae HeOOXOAMMOCTH Ha OCHOBE TEMJo-
TEXHHYECKOr0 pacueTa [OJIKHO NpefycMaTpH-
BaTbCsl YCTPOHCTBO BHYTPEHHeH NapoOH30/ALHH
CTeH, a TaKKe KOHCTPYKTHBHBIE Mepbl, 0Gecneuu-
BaIOLHe COXPaHeHHe PacyeTHOM yCTaHOBHBIUelHCS
BJIAXHOCTH CTE€H H3 TYEHCTOGETOHHBIX 6JIOKOB ILIH
KaMHel Ha Becb NepHOJ 3KCNJAyaTaludH 3JaHHA.

Jnst oToll LesM peKOMEHAYeTCs NPOEKTHPO-
BaTb CTEHH! JBYXCJIOHHBIMH: C BHYTPEHHHM CJO-
€M H3 ILIOTHBIX MaTepPHaloB H HapYKHbIM H3
AYeHCTOOETOHHBIX GJIOKOB HJIH KaMHeH.

11.1.10. Ons Tengonsonsuuy B 06GJEryeHHBIX
HapyXHHX CTEHAaX TPHMEHAIOTCE MaTepHalbi,
yKaszaHHBHe B mn. 2.1.52 u 2.1.53.

11.1.11. Pacrsops, NpuMeHsieMble JUIst 3a110J-
HEHMA INBOB PYYHOH KNajKH, a TaKikKe AJs IIBOB
H CTHIKOB CTEH M3 KPYIHBIX IaHeJel H 6JIOKOB,
JOMXHbl GHITH YJOXKEHH 10 Hauaja HX TBepje-
HHS NIPH TOJBHKHOCTH, COOTBETCTBYIOIIEH NOrpy-
JKEHHIO CTaHAapTHOrO KOHyca He MeHee 8 ca;
yKazaHue 06 5TOM LOJXKHO ObiTb CHAENaHO B Npo-
exre. HenomycTHMO npuMeHeHHe MaJIOTIOLABHK-
HBIX HeNJIaCTHYHBIX PacTBOPOB, TaK KaK 3TO BHI-
3biBaeT 06pa30oBaHHe HEPOBHOCTEH H NYCTOT B
HIBax, 4TO SBJISETCS ONHOM W3 NPHUUH mpoOTeKa-
HHSI CTBHIKOB KDYNHONAaHEJIbHEIX ¥ KpynHo6.0Y-
HBIX CTEH, COJEHCTBYET YBIAXKHEHHIO YTEIIUTEIS
B OOJeryeHHbIX CTeHAX, YXyJAWIAeT 3BYKOH30/s-
IUHIO BHYTPEHHHX CT€H, YMEHbIIaeT NpOYHOCTb
knanku Ha 20—259%.

11.1.12(6.1). KpynHopasmepHbhle  3JeMEHTH
KOHCTPYKIHA (maHenn, KpynHue 6JOKH H T.1.)
JIOJKHEI ObITh NMPOBEPEHb! PACUyeToOM AJs CTajHi
H3TOTOBJIEHHS!, TPAHCIOPTHPOBAHHA N MOHTaXa.
Co6cTBenHblll Bec cOOPHBIX 3JEMEHTOB Clejyer
BBOIHTb B pacyer ¢ yueToM KoadoduluHeHTa IH-
HaMHYHOCTH, BEJHYHHA KOTOPOro IPHHHMaeTCs,
Kax NpaBujo, paBHo# 1,5; npH atoM ko3ddHLH-



eHT Nneperpy3kH K cOGCTBEHHOMY BeCy 3JeMeHTa
He BBOAHMTCH. JlonmycKkaeTcss yMeHblUeHHe Ko3bdu-
uHeHTa AuHamMuyHocTH jo 1,25, ecanm 3To moa-
TBEPXKAEHO [JHTEJbHLIM ONLITOM HPUMEHEHHS
TaKUX 3J1IEMEHTOB.

11.1.13(6.4). Heo6xonuMo npenycMaTpHBATH
3aLIHTY CTEH H CTOJI0OB OT YBJAaXHEHHSl CO CTO-
POHBl QYHHAMEHTOB, a TaK¥Xe CO CTOPOHBI NpH-
MBIKAIOIHX TPOTYapOB H OTMOCTOK YCTPOHCTBOM
THIPON30JAUHOHHOTG cJIost Ha BeicoTe 15—50 cum
OT yPOBHA TPOTyapa HJIH BepXa OTMOCTKH.

Jlns NOXOKOHHHKOB, INOACKOB, NapaneTos H
TOMY NOROGHBIX BHICTYNAKILNX, 0CO00 IOJNBEp-
JEeHHBIX YBJIaXXHEHHIO YacTedf CTEH CJIeLyeT npe-
AycMaTpHBaTb 3alUHTHbIE NOKPHITHA. IlpoekTu-
pOBaHHe 3aLIUTHBIX HOKPBLITHH He siBJsleTCH 06s-
3aTeJbHBIM, eCJHU Ui KJIaJKH MPHMEHSIOTCS Ma-
TepHaJbl, MOPO30CTOMKOCTb KOTODPHIX YIOEJNETBO-
psier Tpe6oBanusiM Taba. 1(1) (mo3. 2).

IIpu npuMeHeHHH AN KJIafKH CTEeH MaTepH-
aJoB C MAapKoOH mo MOPO3OCTOHKOCTH HHMKe
Mp3 15 caenyer npeaycMaTpuUBaTh CBEC KPOBJH
He MeHee 35 cu.

11.1.14. ITpu TpPOEKTHPOBaHUH 3JaHHH s
CeBepHOM CTPOMTENbHOH KIMMATHUYECKON 30HBI
He0OXONHMO pYyKOBOJACTBOBaTbCH TpPeGOBAHUAMU
«YKasaHUH 10 NPOEKTHPOBAHHIO HacCeJEeHHBIX
MecCT, NpedNpHATHH, 3MaHHH B coopyxeHuil B Ce-
BEDHOH  CTPOHTENbHO-KIMMAaTHUECKOH  30HE»
(CH 353-66) u co6atonaTh cjaenyollie YCAOBHS.

B CesepHo#t KaHMaTHUECKON 30He He momyc-
KaeTcsi NMPHMEeHAThb IJs HapYXHBIX CTEH H3JeNHi
H3 KPYNHONOPHCTOTO GeTOHa GeTOHHBIE Tpex-
NyCTOTHbIe KaMHH (CM. pHC. 3), IPYHTOGETOH-
Hble H CBIPIOBLIE MaTepHaJbl, a TAKXKE 3aChINKH
B OGJIeryeHHbIX CTEHAX.

B nepeoii u Bropoil mnomsonax CeBepHoil
CTPOHTENBbHO-KIHMATHYECKOR 30HBI HapyXHble
CTEHH JOJ/IKHBI OBITh 3aIUHUINEHbl OT MPONYBAHIIS.
CTeHBl H3 JIETKHX H SIYEHCTHIX GETOHOB CJelyeT
3alIHIATh MOPO30CTOMKHMH TIOPH3OBAHHBIMH IIO-
KPHITHAAMH M3 DAacTBOPa HJH JPYTHMH MOPO30-
CTOHKHMH MaTepuasamMi, HAHOCHMBIMH Ha Ha-
PVXKHYIO TDaHb KaMHell, KpYNHbIX GJOKOB U mna-
HeJlefl IPH MX H3rOTOBJEHHH HJIH IOCJIe OKOHYa-
HUsl KnaAxkd. HIBpl Knafiku THIaTeJIBHO 3aMOJHA-
IOTCSI M PAacCHIHBAIOTCH € HAapPYXKHOH CTOPOHBI
pactBopoM. Jlonmyckaercst A/l yMeHbLIEHHs NPo-
NYBaeMOCTH OINTYKaTypPUBaHHEe HapYyXHOH no-
BEDXHOCTH CTE€H PYYHOH KJAIKH.

11.2. CHJIOIIHBIE CTEHBI
PYYHON KJARKH

11.2.1. Ins coaomHOM KAajgKd, B IeJasiX
yYMeHbLIEHUS] TOJNLIMHBI H BeCa CTeH, PEKOMEHAY-
eTCSl MPUMEHATb MYyCTOTeJble KHPIMHY H KaMHH.

Ilpn orpaHu4eHHOM KOJIHYECTBE TAaKHX MaTepHa-
JIOB Ha CTPOMTENLCTBE HX CJeldyeT NDHMEHSATb B
IIepBYyI0 OYepelb B HapYXKHBIX CTeHaX OTalJIHBA-
eMbIX 3JaHHH.

11.2.2. CreHBl CIUIOIIHOA KJaJKH DPEKOMEHIY-
eTCcsl NPOeKTHPOBAaTb, KaK MPaBHJO, C NpHMeHe-
HHeM OOBIKHOBEHHBIX (TRXKeNblX) pacTBOpOB,
H3rOTOBJIEHHBIX Ha IVIOTHOM 3aNOJHHTENe.

Jlerkue pacTBOpH, H3rOTOBJIAEMblE Ha Jer-
KHX 3amosiHHTensix (Llak, 30Jbl, TIeM3a H T.1L.),
3HAYUTEJbHO YBeJHUHBAIOT JedOpMaluH Kaal-
KH, CHMKAIOT ee mpouHocTs Ha 15% u maso mo-
BBINAIOT TEMJOCONPOTUBJIEHHE KJaJKH, IOSTOMY
NIPHMEHeHHe JIETKHX PacTBOPOB MOXeET GBITb HO-
TIyIIeHO B paiioHax, Tie OTCYTCTBYET MJIOTHBIH 3a-
TIOJTHATe/Ib H €CNH TEeXHHKO-3KOHOMHYECKOe CpaB-
HEeHHe C yYyeTOM MEeCTHBIX YCJOBHIl MOJATBEPKAAeT
11es1eco06Pa3HOCTb HX NIPUMEHEHHUS,

Cnjyomnast kupnuuHas kjaagka (tunm 1) mo-
JKeT BBLINOJHATbCH 110 MHOTOPSIAHOH HJH ORHO-
panHoit (uenHoi) cicreme nepessisku (pHc. 49, a,
6, 8, 2).

B sneTHHX yco0BHSIX, a Takxke 3HMOM mpH
TIPOH3BOACTBE PabOT ¢ XMMHYECKHUMHU N0GaBKaMu
B PacTBOpe DEKOMEHIYeTcsi BBINOJHSATb KJAIKy
C MHOrOpsIIHOM CHCTeMOH NepeBsI3KH Kak Tpely-
IOLIYI0 MEHbIIHX 3aTPaT TPyAa.

Kaangxy creH, BBINOJNHAEMYIO Ha OGBIYHBIX
pacTBopax METOAOM 3aMOPaKMBAHHS, PEKOMeH-
Ayercs TPOH3BOAHTL C ONHOPAAHON (LenHoil)
nepeBs3KOMH.

11.2.3(6.3). Ona cououmHOi KIafKH 13 KaM-
Hell mpaBHJIBHOH (OpPMBI, 3a HCK/IIOYeHHeM BUO-
POKHPTIIUHBIX MaHeJsell, HEOGXOAUMO MpeaycMar-
pHBaTh cJelylolue MITHHMaJbHEe TpeGOBaHUSA K
nepeBsizKe:

a) AN KJAaJK# H3 OGBIKHOBEHHOTO KHpNHYa
TOJNUNHOR 65 MM — OAMH THIUKOBHI psAA Ha
HIeCTb PSI/IOB KJAJAKH, a U3 KHpPOHUA TOJLIUHON
88 mm — ONNH THIUKOBEI PsiI HA YeThipe psiAa
KJIaKH;

6) ons KJankKy M3 KaMHell npaBHJbHOI dop-
Mbl NpH BBICOTE psina 10 200 mm — ORHH THIYKO-
BBIf PAL Ha TPH PANA KJIALKH.

Il KJagkH H3 KepaMHYeCKHX MYCTOTENbIX
KaMHell c nonepeunnimMu nycrotamu (I'OCT
6328—55%) noMKHA NPHMEHSTbCA ORHOpPAAHAN
(uenmHasn) cucrema mepeBsizku (puc. 49, d), o6ec-
neuyHBapmast HauGoJiee BBICOKOE CONPOTHBIIEHHE
CTeH TenJionepenaye.

Hetann nepeBsi3KH KJaJKH CTeH, IPOCTEHKOB,
CTONGOB, KapHH30B, NEPEMbIUEK, KaHa/l0B U ADY-
rHX 3JeMEHTOB M3 KHPNHYa H KepaMHYECKHX
KaMHeil npuBefieHsl B BHI. | cepuut 2.130.1 «Tu-
NMOBLIX KOHCTPYKUHH H JeTaliell 34aHHI H COOpY-
KEeHHH».
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Puc. 49. Knagka rthna I u3 KupnHya M KepaMHueCKHX

KaMHell

@ — LenHas MepeBsi3Ka KAaAKH H3 KMpNHYIa TOMUMHOR 65 mm; 6 —

TO e, H3 KHPNHYa TOJULHHOH 88 #m; 8 — MHOropsnHag nepesa3ka

KNAaAKH H3 KHpPNHUa TOJNLIHHON 65 mm; 2 == TO Xe, H3 KHpNHYA TOI-
LIHHOM 88 MM; O — H3 NYCTOTEJbIX KE€PaMHUECKHX KaMHeR

11.2.4. B cnyiomHoH kKaaake u3 OETOHHBIX H
NpIPOAHBIX KaMHeN BHICOTOH psina o 200 anm
JOJIXKHO OBITH He MeHee OJHOrO TBIYKOBOro psfa
Ha KaxJble Tpu psiga kiaanku (tun II, puc. 50).

Knagka u3 CIJIODIHBIX H TPEXNYCTOTHHIX KaM-
Hell nepeBsA3bIBAETCH, KAK NPABUJO, THIYKOBbIMH
psinaMu. ThIYKOBBIE PAALI MOTYT BBINOJHATHCS
TaKXe M3 CIJIOIIHBIX NPOJOJBHBIX IOJOBHHOK
(puc. 50, 6).

[TepeBsiska KJafKM H3 TYCTOTEJBIX KaMHeH
¢ weaeBuansiMH nycroramu (IOCT 6133—52)
OCYHIECTBJISIETCSI YepelOBAaHHEM LeJLIX KaMHedl
N NpojoJabHbIX NonoBuHoxk (rTun III, puc. 50, 8).
Knazka H3 3THX KaMHell TPH OTCYTCTBHH IpO-
JNOJIbHBIX MOJIOBHHOK MOX(ET BBINOJIHSITHCS TOJIb-
KO H3 LeJbIX KaMHeH C nepeBS3KOH THIYKOBLIMH
psuiaMH 4yepe3 IBa JOXKKOBHIX psiza (puc. 50,a).

11.2.,5. ITepeBaska KmankH H3 KaMHeil U3 fue-
HCTHIX  GETOHOB, OTBedYalWHX TPpeGOBAHHAM
MPTY 7-20-69, B 3aBHCHUMOCTH OT pa3MepoB
KaMHed MOXKET BBLINOJIHATLCA TOJNLKO B OAHH Ka-
MeHb HJIH 4YepelloBaHleM B psjlax LeJbIX KaMHel
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Puc. 50. Knaaka tuna II u 111 H3 GeTOHHHX nan
NPUPOJHKIX KaMHeil

a-— Knafka 13 Oeamx KaMHe#t; 6 — To Xe, ¢ nepemsi3koft
NPOAOJbHBIMH IIOJOBHHKAMH; 8 — TO e, B3 KaMHeHl co Dle-
JIEBHAHBIME NYCTOTaMH; 7 — JOXKOBHIfi KaMeHb, 2 — THIYKO-
Bbift KaMeHb; 3 — CIUIOIUHAN NPONOAbHAA MNOJOBHHKA; 4—Ie-
MBI} KaMeHb; 5 — NPOJOJbHbLIE [ONOBMHKH KaMHS

11 nponosbHblX nmojoBurok (tHm III, a, puc. 51).

11.2.6. I1pu HebosblION TOMIIMHE CNOLIHbIX
HapyXHbBIX cTeH (20—25 cu), BHINOJHEHHBIX H3
KaMHel H3 siYeHCThIX OeTOHOB, IOJIKHBI OBITh
NpefyCMOTPEHbl MEePONpPHATHS MO Npeaynpexne-
HHIO NPOMep3aHHsi TOPH3OHTAJbHBIX H TNONepeuy-
HBIX BepTHKaJbHEIX wWBOB. C 3TOM uesbio npu
MaJbIX JONyCKax B pasMepax KaMHeH, NnoJyueH-
HBIX 110 pe3aTeJbHOH TEXHOJOTHH HJIH Ke NocJje
MeXaHHyecko# 06pabOTKH KaMHell H3 SIUeHCTOro
6eToHa, TOJIIMHA ILIBOB He JOJIKHA NpEeBbIUATb
3 mm. Ilpn 3TOM WIBHI NOJIKHB! BHIMOJHATLCA Ha
KJel0 UM Ha ujeHTHuHOl nacte. Ecau 3ta Toa-
UIHHa 1WBa He MoxeT ObITh ofecneyeHa, peko-
MEeHAYeTC YCTPOHCTBO BO3AYWIHLIX NPOAOJbHBIX
NYCTOT B TOPH30HTAJbLHBIX I BEPTHKAJbHBIX HIBaX
(puc. 52). OcnabaeHue MWBa NMYCTOTAMH HOJXKHO
YUHTHIBATBCA NPH pacyeTe Ha NPOYHOCTb; AOJK-
HO NMPHHHMATbCS CeYeHHe MO TOPH3OHTAJbHOMY
By «HeTTO»., OTCYTCTBHE NpPOMep3aHUs IO ro-
PH3OHTAJbHbIM IIBAM JOJXKHO OBbITb NMOATBEPXK-
IleHO TeMJIOTEeXHITYeCKHM PacyeToM.
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Puc. 51. Knagka tana 1Ila u3 xamuelt u3 siyencroro
Gerona
@ — CTeHHl TOMMHHON B | KameHb; 6 — cTenn! c nepeBsaxoft

yepeAOBaHHEM LeablX KaMHel M MPOAOAbLHBIX NONOBHHOK;
1 -— yens! KaMeRb, 2 — NPOAOAbLHAS NOJOBHHKA

Puc. 52 O6pasopalide wiBOB KJaAKH M3 Kamileli, H3rOTOB-
JIEHHBIX H3 AYEHCTOro GeToHa

[ — KaMHH u3 gyeHCTOro Geroma; 2 — neDEBSIHHBIE HAH CTANbHBIE
peftku cegenHeMm 50X10 Mm (peflKH YRanAOTCH NOCTE HaHECEHHS
pacTsopa)

11.3. OBJIETYEHHDBIE CTEHbI PYYHOH KJIAAKH

11.3.1. Tuny o6JseryeHHbLIX CTEH M3 KHPNHYa
¥ GEeTOHHBIX KaMHeil, B KOTOPBIX MJf yTelJelius
CTeH TMPHMEHSIOTCH TENJOU30AUUHOHHBIE IJIHTH
uan 6J0KH, Jerkue O6eTOHB HJH MHHepaJbHble
3aCHITIKH, TPHBEICHLI Ha pHUc. 53—59.

B 3aBHCHMOCTH OT YCJOBHI 3KCHJYyaTalMH,
KJNMATHYECKHX YCJOBHH, BHAa TEPMOHM3OJSUH-
OHHHIX MaTepHaJsios, Heo6xoxumoir (mo TpebGosa-

HUSIM NPOYHOCTH) TOJIIUMHBI HECYUIEro ¢Josi, CIo-
co6a ONMHPaHHs IepeKPHITHH M mp. AONyCcKaeTcs
pacnoJioKeHue TepMOH3OJSILHOHHOTO CJOS BHVT-
PH CTEHH MEXIAy CJOSIMH KJaIKH, a TaKxKe y
BHYTPEHHEH MJH HapyKHOH NOBEPXHOCTH CTEHLI.

11.3.2. HapyxHble CTeHbl CJenyeT NPOEKTH-
pPOBaTb B 3aBHCHMOCTH OT BJIA}KHOCTHOTO DeKH-
Ma NOMEIUEeHHH, KIMMAaTHUECKUX YCJOBUI M 30HHI
BJIQXXHOCTH pailoHa CTpoHTenbcTBA. CTEHB! HOJ-
JKHBI GBITb PACCYHTAHBl HAa TEIJIONPOBOAHOCTb H
naponpoHunaeMocts. CONPOTHBJEHHS TeMJoINC-
penaue Ry OCHOBHBIX THIIOB CTEH, NMPHUBEXEHHHIX
B HacToslleM pasjese, JaHbl B npujoxeHnu 10.

IIpy NpOEKTHPOBAHHH CTEH C JIETKUMH TIHT-
HBIMH YTEIVIHTEJNSIMH, C 3aCHINIKaMH, a TaKXe ¢
VTeINIUTEIAMH, UMEIOLIHMH 3HAUUTEJbHYI0 yCa-
Ky, PeKOMeHJAyeTCcs] NPHHUMAThb CONPOTHBJIEHHE
Tenyonepenave cred R Ha 20% suime R'P, on-
peneasiemoro no raase CHull I1-A.7-71.

11.3.3. B npoekre n0JaXHa GBITh NPEAYCMOT-
peHa 32allHUTa TEePMOH3OJSLUHOHHOTO CJIOS H3
NJIMT, KAMHEN HJIM 3aCHINKH OT yBJaXXHeHUs. $IB-
asieTcsi o6s13aTeIbHOH NMpPOBepKa pacyeToM napo-
NPOHHIIAEMOCTH cTeH M YCTPONCTBO, MPH Heo6X0-
IHUMOCTH, NTAPOU30JISIIHOHHOTO CJIOS.

11.3.4. dnss npeaynpexieHHs yBJAaXKHEHHUS
VTENJIHTeNst aTMOC(EepHBIMH OCaJlkaMH BCE IIBH
Hapy»KHOI'O CJIOSI CTEHBl AOJXKHBI ORITh TIIATENb-
HO 3aIOJIHEHBbl PAaCTBOPOM H paclinThl. Pekomen-
AyeTcsl, KpOMe TOro, o Mepe BO3BeNeHHSI CTEHb
BHYTPEHHIOIO TIOBEPXHOCTb HAPYKHOTO CJOSl CTe-
HBl 3aTHPaTh pPAaCTBOPOM, NpHUMEHSIeMbIiM AJS
kn1ankH. C 3TOf 1esbi0 HAPYXHBIA CJOA cTeHbI
BO3BOJAHTCA C HEKOTOPBHIM ONEePEXEeHHEeM NO Cpas-
HEeHHIO C OCTAJbHOH YacCTbhIO CTEHHI.

[Ipy pacuere mnapONPOHHUAEMOCTH CTeHB
NOJKHO YUYHUTHIBATHCS HAJHYHe 3aTHPKH, €CJH
OHa MpeayCMaTPHBAETCS MIPOEKTOM.

3aTtHpka He SBJseTCH HEOOXOAHMOIl, ecaH
TEPMOU3OIALUOHHBIE NIJIHTH HJIH KaMHHU 3alllplle-
Hbl OT YBJIAQXXHEHHUSI NPH HX H3TOTOBJIEHHH (THI-
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Pic. 53. K.nam(a ¢ TeIVIOH3OJANHOHHBIMH NJHTAMH, pPacrnoONoOXeHHHIMH Yy I]OBerHOCTeI'l CTeH
a — ¢ BHYTpeHHeR cTopoHn (THn IV) ¢ NpHMBIKa®HeM IJIHT K KJafKe BIIOTHYIO; fi—To e, ¢ BO3RYWHON npOCAoAKoH;
| — Knajgxa; 2 — BO3AYWIHAs NPOCAOHKA IIHPDHHOR 20—30 Mm; 3 — NJHTLI TENJOH3ONAUNH (H3 AYEHCTHX GeTOHOB, GETOHOB Ha Q-
PHCTBIX 3A3MOMHHTENAX, I'HNCOGETOHHBIX M T. 1.); 4 — 3aTHPKa PACTBOPOM HJKN JIHCTH! CYXOR LUTYKATYpPKH; § — 3aTHPKa DPacTBODOM

WBOB KJAAAKH Ha BRYTPEeHHER IIOBEPXHOCTH CTeHbl (MPH OTCYTCTBUH HaPYXHOM LUTYKATYDKH); (TONIIMHHA A NPHHHMaeTCs B 3aBHCH-

MOCTH OT TpeCyeMOR BeJRYHHBI CONPOTHBJEHHA TEMJIOH3OJSIHA); 8 — C HaPYXXHOR CTOPOHB (THN V);

1 — Knapgka; 2 — MXeCcTKHe

MAHTE TENJIOH3OAAUKN; 3 — CeTKa B HaPYXHOM CJloe pacTBOpa TOMUHHOH He Menee 40 MM; 4 — IUTYKATYpPHBINL CJIOR HAK JHCTH
cyxoit INTYKaTypKH
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podobu3aumus, ynakoBKa B IIEHKY), a TaKxke
NPH HaJIHYHH BO3AYIIHOH NPOCTOHKH MEXAy Ha-
PYKHOH CTEHOH B yTelJHTeJeM.

11.3.5. [TnUTH  TENJIOM3OJSLMHOHHOTO CJOA
JOJIKHBl [JIOTHO NMPHMBIKATE APYr K ApPyry (M K
KJaJKe TMOMEePeYHbIX COENWHUTEJbHEIX CTEHOK)
B BEDTHKaJbHBIX M TOPH30HTAJbHBIX CTHIKAX.

11.3.6. Tennou3oNSIUHOHHBIA CJIOH  JOJXKeH
ObITb 3alUHINEH OT 3aTeKaHHs BOJH IO INepHMET-
PY OKOHHBIX, ABEPHBIX H JAPYTHX NPOEMOB, a TaK-
*e B ypoBHe 00pe30B H KapHH3a CTEHH YCTpOil-
CTBOM CJIHBOB, 3aIUHTHBIX KO3BLIPbKOB I MIp.

11.3.7. B npoexre JOMXHB OBITb CHOENTaHBl
yKa3aHHsl, obpamiaipoliie BHHMAaHHe CTpoHTeJel
Ha HeOOXOAUMOCTh TIMATEJBHOrO BBIIOJNHEHHS
BCEX MepONpHSTHM MO 3allHTE OT YBJAXKHEHHS
TEPMOH3OJSIUHOHHOrO CJI0A YKa3aHHBLIMH BBbILIE
KOHCTPYKTHBHEIMH MEDOTIPUATHAMH, a TaKiKe B
npolecce BO3BEAEHUs] CTEHHI.

11.3.8. Bce merannnyeckue cBsI3H, NPHMeEHsIE-
Mble B 06JIerueHHBIX KJIaJKaX, JOJKHbBl GbITh 3a-
IIHIeHbl AHTHKOPPO3UMHBIMH TMOKPHITUAMH HJIH
JKe BEHINOJIHEHBI U3 KOPPO3UECTOMKHX CTaJjJei.

11.3.9. Knanka HapyxHOH cTednl THma IV
C yTelJleHHeM ee ¢ BHYTPEHHeH CTOPOHBI TEIJIOo-
H3O0JISUHOHHBIMH MJIHTAMH BBIIOJHSAETCH TOJIIH-~
HO# oT /e nmo 2 xupnuuelt (puc. 53). Tenaounso-
NSLUOHHBIE TUINTHEI YCTAHABJMBAOTCA K KIaJKe
BILVIOTHYIO Ha PacTBOPe HJH C BO3AYIIHOH mpo-
CJIOHKON.

MuHepa/sioBaTHble NVIMTH, PAacHOJOKEHHbIE C
BHYTPeHHEeH CTOPOHBI CTEHbI, CJEAYET KpeHHTb K
KJaaKe W 3allMINATh TOHKHMH NJIHTAMH: THICO-
BbIMH, JerKOGETOHHBIMH, JINCTAMH CYXOH IUTYyKa-
TYDKH H T. I

B knaake creH 3TOro THmna MOXHO MPHMEHSTb
KHPIHY BCeX BHJO0B, KepaMHueCKHe H JerkoGe-
TOHHblE KaMHH. PacTBOpHbIe BBl KMALKH KOJIXK-
Hbl TIMATETbHO 3aMOJHATbes i ¢ dacama pacui-
BAaTbCA ILEMEHTHBIM PACTBOPOM,

11.3.10. TIpy npuMeHeHHU JJS TENJOH30JA-
IHH HapyXHBIX cTeH GUOpONHTa U APYrHX opra-
HHYECKHX MaTepHaJOB PEKOMEHAyeTCs HJS Io-
BHILUEHHS GHOCTOHKOCTH YTeIJIUTENsI NPHMEHSITh
CTeHBl C BO3AYIWIHLIM NPOMEXYTKOM MEXIYy Tel-
JIOU3OJIIUHOHHEIM H HapYXHBIM CJOEM HJH Ke
pacrioslaraTh YTeIJIHTENb € Hapy3KHOI CTOPOME!
cresl (tun V, puc. 53, 8).

11.3.11. Kragka tHna VI u3 AByX KHPIHYHBIX
NPOAONBHEIX CTEHOK TOJIIMHOH B !/ KHpNHYA C
nauTHEIM yremsurenem (m. 11.1.10) mexny Hil-
MH NOKaszaHa Ha puc. 54. Kmagka cTeHok ocy-
LEeCTBASETCA C NPOAOJbLHON NepeBsi3KOH Ha pac-
TBOpe MAapKH He HHXKe 25, a CBfI3b MEXJY CTeH-
KaM# BBIMOJIHAETCS CBAaPHBIMU CETKAMH HJIH CKO-
6amu. CyMMapHas MJOIIAAb CeYyeHHs THOKHX
cBA3eit M0MXKHa 6uiTh He MeHee 0,4 cm? Ha 1 m2
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nosepxHocTH creHbl. CKoOOml cieayer pacnoJa-
raTh [0 BEPTHKAJH B MECTaxX CTHIKOB yTeNJHTe-
Jist, HO He pexe ueM uepe3 60 cx. YTeniauresan
JOJIKeH UMeTh MMapOU30JISIMHOHHHIA CJIOH CO CTO-
POHHI NOMELIEHHS.

B ypoBHe nepekpniTHi moNepeyHas CBA3b
NPOAONBLHEIX CTEHOK JOJKHA OCYILIEeCTBASTHCS
NepeBsI3KOll He MeHee yeM ABYMS TOPH3OHTA!lb-
HBIMH THIYKOBEIMH PSJaMH.

1

Puc. 54. Crena tuna VI ¢ ten-
JIOH30JISiUKHeR BHYTPH KJAaIKH

| — KHPUHYHbIE CTEHKH TOJAIXHHOA
B !/ KHDIHYA; 2 ~— TENAOHIONANQK-~
OHHbIE IJIHTH MHHEpaJoBaTHkIE,
H3 sAYeHCTOro GeroHa, Jerxore
GeTOHA HA DOPHCTHLIX 3aNOJAHKTE.
AfX H T.0,; §—CTanbHbE CETKR
HJAH CKOOBl H3 HepXasewolmeft
CTaJNN HJH Xe 3allRIleHine oF
KODDOSHE
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CTeHBl 3TOro THHA pEKOMEHAYeTCs MNpHMe-
HATb IJIaBHHIM 00pa3oM CaMOHECYLUHMMH H HeHe-
CYIUHMH. B BHe HecymHX CTeH OHH JOMYCKAIOT-
Csl B 3JlaHUSIX He BHILIE ABYX 3Taxeil.

11.3.12. Jlns noBBIMIEHAs] 3KCNAYaTalHOHHBIX
KayecTB CTEH C JIETKUMH IVIHTHBIMHM YTEnJAHTENs-
MH PeKOMEHJIYeTCsl YCTPOHCTBO BO3AYIUHOTQ NpO-
MeXKYTKa MEXJIY HAapPyXKHBIM U TelJOU3OJAIHOH-
HbeIM cyaoeM. CoNpoTHBJIelile TelJonepenaye BO3-
OyLIIHOrO INpOCJOHKA B 3TOM cJyuae cJejpyer
YUYHTHIBATb IIPH ONpeJie/ileHHH TEPMHYECKOro Co-
IPOTUBJIEHHS CTEHBI.

Ha pnc. 55 npuBenena tpexcJofiHasi cTeHa
tana VII ¢ BosmywHol npocsofikoii Mexny Ha-
PYXHBIM KHPNHYHBIM H NAUTHBIM TEPMOU30J-
LHOHHLIM cJloeM. B KauecTBe yTenJHTeJNs MNpH-
MEHSIOTCA XeCTKHE HJIH MOoJyXKeCTKHe MHHepaJio-
BATHbIE MJHTH, PHOPONUT H T.I., YCTAHABJIHBae-
Mble BIJIOTHYIO K BHYTPeHHeH NpPOXOJbHOH CTeH-
Ke. B 3TOM nosIoXKeHHH nJaHMTH yAepXKHBAIOTCS
CTa/JbHBIMH CKOGaMH, YJOXeHHBIMH B IUBH Ha-
PYKHOro CJIOSt KJaJKH He pexxe yeM uepes H0 ca
no BHICOTE cTeHbl. HapyXHblfi M BHYTpeHHHII
KHUPIHYHBIN CJIOI CBS3aHbl IONEPEYHBIMH CTEH-
KaMH (KOJoJleBas KJajKa), PacCTOSTHHE MeXAY
KOTODHIMH He A0/IKHO mpesniuats 1,2 x#. B no-
NEePEYHBIX CTEHKAX MMeEIOTCS BO3AYIIHBIE IIPO-
CTOHKH WHPHHOK 30 MM,

Tam, rae 310 TpeGyercst N0 pacuery npoOYHO-
CTH KJIalKH, TOJNIUHHA BHyTPeHHER NPOLONBbHOM
CTEHKH MOXeT ObiTb yBeJuyeHa ¢ '/ nmo 1 kup-
nuya. B npemesax kaxmoro araxa IUVIHTH yTen-
JINTENSl OMHPAIOTCS HA TOPH3OHTaJbHbIE THIYKO-
Bble PAAB KJa/KH, PacrnoJOXKeHHkle B YPOBHe Ie-
pexpuithil (m. 11.3.11).



11.3.13. B xaanke tana VIla ¢ BepTHKajb-
HHIMH® TIONEepPeYHBIMH  CTeHaMH (KoJloAueBas
KJIaZKa) PacCTOSIHHSI MeXJY NONePeYHLIMH CTeH-
KaMH He IOJIKHBl MnpeBblllaTh 1,2 # 0o aauHe
crenn (puc. 56 u 57). BepruxanpHbie KoJopum
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Puc. 55. Knagka tena VII xupnuyHas ¢ BepTHKAJIbHBIMH
NONepeyHHMH CTeHKaMH, NJHTHHM YTeIIHTeJeM X BO3-
JYUIHBIM NPOCJOAKOM

a — creHa B 1Y/; xupnuga; 6 — creHa B 2 KHpnMya

3aNOJHSIOTCS TEIVIOU30ASUMOHHBIMH BKJIaAbILIA-
MH, JerKHM GeTOHOM HJH MHHEPaJbHOH TemJIo-
H30JISIMOHHOMA 3aCHIKOM, KOTOPYIO DPEeKOMeHAy-
eTCsl IPUMEHATh B BHJE Heocedalollell 3aChiKH.

Ilpu onupaHHH Ha CTeHbl TPOrOHOB BEpTH-
KaJibHele TOTepeuHble CTEHKH pacnojaralTcs
TakuM o6pa3oM, YTOGHl OHH NPHXOLHJHCH TOJ
ONOpaMH 3THX KOHCTPyKuuil. ToJlluHa nonepey-
HbIX CTEHOK MpPH 3TOM yBejuuuBaercs c !/ KHup-
n¥ya 10 HeoGXOAHMHX Da3MepoB.

BosmoXHo onypanue nporoHos, depm u Ap.
Ha NMUAACTPH U3 CIJIOIIHOA KJA3JKH, YCHJIEHHON

7—99

NpH HEOGXOMMMOCTH CTaJIbHWIMH ceTkaMmu. [lpwm
3TOM CBfi3b MEXXY HaTpyxeHno#i ¥ HeHarpyxeu-
HOH 4YacTblO KJIAJKH JAOJMXHA OHTbL obecrneueHa
KPOMe nepeBsi3KH KJIAJKH MeTa/VINYeCKHMH CBSI-
3fIMH, PACHOJIOXXEHHBIMH He pexe yeM yepe3 1 m
[0 BHICOTE CTEHHI.

80-420

510 -580
g
|

6) Ipl(? -

[=9P==0d g
D000 Doo0n0CiE:!

2pnd

Puc. 56. Knanka tina VIla ¢ BepTHKANbHLIMM NONEDEYHH -
MH CTEHKaMH C OJHOPSAHOM NepeBs3KOH

a— cTeHa TonUHHOA B 1!/, KHpOHua; 6 —TO e, B 2 KHpNHYA;

8 — CTeHa ¢ yToJUleHHEeM BHYTDEHHel NPOROABLHOH CTEHKH AO 1 KHp-

nuya; I — npoAOAbHAs CTeHKa; 2 — nonepevyHas CTeHKa; 3 — Temno-

H3OJNRAUHOHHLIN MaTepHax (aerkuft GeTOH, MHHEpaibHhle 3aCHIIKH);

4 — pacTBOpHBIE apMHpOBaHHble AHadparMnl (IPH NPHMEHEHHH 3a-
CHITIOK)

11.3.14. B creHax H3 KHPNHYHO-GETOHHOH
knraaku (tun VIII, puc. 58) cBA3b MeXAy KHp-
NMAYHBIME CTEHKaMH OCYMECTBJSAETCS THIYKOBLIMHA
pANAMH, 3aXO[SIUMH Ha !/; KHPNHuUa B JIErKHH
6GeTOoH, 3alOJHAIOIWMA IPOCTPAHCTBO  MEXAY
CTeHKaMH. THYKOBHIE pSAB BHINYCKAIOTCH H3
NPOJOJBLHBIX CTEHOK He peie 4YeM dYepe3 NATb
JIOXKKOBBIX PSNOB KJajiku, Mapku pacrsopa H
Jerkoro GeTOHa Ha3Ha4yalTCA MO0 pacyeTy, HO
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He HmXe Mapku 10 pas pacrBopa m mMapku 15—
Ins 6eToHa.

CTeHH W3 KAPMHYHO-0ETOHHON KJAJKH THIA
VIII ponyckaercd MNpOEKTHPOBATL AJis IIPOM3-
BOJACTBa B 3UMHHX YCJOBHSIX METOJAOM 3aMopa-

Puc. 57. Knaptka tuna VIIG ¢ BepTHKaAbHHIMH NONepeyHHIMH
CTEHKaMH C MHOTOPSJHOM nepeBs3KOMH

! — NOXKKOBbIe DAAB KAAAKH; 2 — napHble THIYKOBhIE KHPIHYHA AAA

CBSI3H MPORONBHBIX CTEHOK; J — NONEPeYRble CTEHKH; 4 == TENae~

H3OMAUHOHHLII MaTepHaa; S—pacTBOPHbHIE apMHpPOBaHHbE Ruadpars
MH (OPH NDPHMEHEHHR SACHIOK)

Puc. 58. Knagka tuma VIII xupnuuno-Getonnas
@ == THIYKOBbIC DAABI KAPMHYA PACIONOKEHN B8 OXHOM TOPH3OHTAJb-

BOM pARY; 6 — THIUKOBhE PAAM KHPNKYZ PaCHONOKEHH B IDAXMAT+
HOM mnopsiake; [ — jerkHit GeToH HAH Jerko6eTOHHHE BKISALILIH;
2 — THIYKOBHIE PAAN

XKHBaHHsI TOJIBKO IIpPH 3aM€HE€ MOHOJIHTHOTO 6e-
TOHZ 3apaHee M3TOTOBJEHHBIMH BKJAJbIIIaMH H3
Jgerkoro 6eToHa.

11.3.15. Knagxa tuna IX ¢ yluupeHHbpIM 1LIBOM
BBINOJIHAETCA H3 KHpNHYa C MHOI‘OpﬂnHOf{ nepe-
BA3KoA (pHc. 59,a). YIIHpeHHbI 1WOB IWHPHHON

98
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He 6oJee 50 mm noNXKeH OLITb 3aNOJHEH TEMJo-
H30JSLHOHHLIM MaTtepuaaom. Tawm, rxe 310 HO-
CTaTOYHO JAJS TENJOHU30JSIUHH OTrpaX leHUs, YIIH-
PEHHHIN IIOB MOXeT OHITb 3aNOJHEH PacTBODOM,
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Puc. 59. Kaaaka ¢ ywupeHHbM
IIBOM

@ = XUpOHYHAg Kaagxa (run  IX);
6 — B3 GEeTOHHHIX KaMHefl ¢ UleneBHA-~

HBIMH nycrotaMH (THO X); 8 — H3 Ge-
TOHHBIX KaMHell ¢ TenaoN30ASNHOH-
HORA 3aceinkoff (rum XI); [~ xHp-
NMHYHAA KIaAKa; 2—yIIHDeHHHIA OB,
3aMONHEHHBIA TENJOH3ONANHOHHMM
MaTepHanoM HJAH pPacTBOpPOM; 3 — Le-

____,_,_..,Hc MeHee ek KaMeHb, 4 — NMPONROAbHAf MOJO-
190 190 60mm BHHKA; & — TeNJOH3ONALHOHHAR 38~
ChiDKa; 6 — pacTBOpPHble ADMHPOBAH-

440 HHe AHadparMu

Ha KOTOPOM BeJeTcsl KJaAKa CTEHBbI, HJH ke
pPacTBOpOM € KHPIHYHBIM LIeOHEM.

Knajgka ¢ ymdpeHHBIM ILIBOM H3 GeTOHHBIX
KaMHEH C [IeJeBHIHBIMH nycTtoTaMH (THn X,
puc. 89, 6) ocyulectBasiercs yepelOBaHHEM B pA-
JAax LeJbIX xaMHeH H NPOXOJbHBIX NOJOBHHOK.
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Puc. 60. [Ianesn BHYTPEHHHX CTeH

a — oOWHA BHR; 6 — B !/ KHPNHYA; 6 — B ! KHpNHYA; 2 — gpa cjA0A B Y4 KupuMya; 6 -—B OAMH KHDPIHY;

I — cBapHOft Kapkac?

2 — nopbeMHaN NeTan; 3 — 3aKNafHas AeTanb; 4 —- CBAPHOR EK&pKAac TOALKO B IaHeNAX B 2 c08 0O Y/ KHpNHuYa B DRMH KHpOHY; § — OT-

lllos mupunoit He Gosee 40 mm 3anonuseTcs
TeNJIOU30/AIIHOHRHBIM MaTepHaJjoM.

11.3.16. B xnaxke Tuna XI cTeH H3 GETOHHBIX
KaMHeii ¢ 32N0JIHEHHEM BHYTPEHHEro NpOMeXYyT-
Ka MeXKAY CTEHKaMH TENJOU30JSIHOHHHIM MaTe-
pPHaZIOM CBSI3b NPOJOJBbHLIX CTEHOK OCYLIECTBJS-
eTcst cko6amH (pHc. 59, 8). Cxo6ul pasMemaloTcs
B CJI0€ pacTBopa Mapku He Huxe 25. Ilpu mc-
NOJIb30BaHHH M5l yTeIVIEHHS CTeH CHITYYHX Ma-
TepHaJOB CJedYeT NPUMEHSATb HX B BHAE Heoce-
naloulei 3aChlnKH.,

11.3.17. OGneryennbie KJAaJKH, B KOTOPBIX
NPHMEHseTCS 3aChNKa INYCTOT, JONYCKAawTCs
TOJMbKO B XUJbiX 3naHusx [1I crenenn mouaro-
BEYHOCTH, BBICOTON He Gojiee OBYX 3Tamed, AJA
CTEeH NMOMEIUEHHH CYXMX M C HOpMaJbHOH BJaXK-
HOCTbIO BO3yXa.

114, CTEHbI U3 MAHEJIER KHPIIHUHLIX!
U NAHEJIEA U3 KEPAMHYECKHX KAMHER

11.4.1. I1aneny K¥pnuyHbie ¥ NaHeAu U3 Kepa-
MHYECKHX KaMHed, B 3aBHCHMOCTH OT Ha3Haue-
HMSl KOHCTPYKUHH H BHAAa BOCNDHHHMaEMHX Ha-
TPY30K, NoApas3AeasoTCs:

a) 1o Ha3HAYEHHIO — Ha TNaHeJH HaPYXKHBIX
H BHYTPEHHHX CTEH H IepPeropojioK M Ha MaHeJH
CrelHa bHOr0 HAa3HaYeHHS — IIOKOJbHHIE, ¢pH-
30Bbl€ H AD.;

} KupnuuHble MmaHeNn MPefyCMATPHBACTCA H3TOTOBAATH
€ YIJIOTHEHHEM DPaCTBOpa CNOco60M BHOPALLHH.

7’

AenouHbIA cioi

6) N0 KOHCTPYKUHH —HAa OJXHOCJOHHBIE H
MHOTOCJIOHBIE;

B) N0 BHAY BOCNPHHHMAaeMbIX Harpy3oK — Ha
Hecyuue, cCaMOHeCcylHeE H HeHecylHe.

IlIpuMmeuanus: 1. KonnuecTBo cloeB B KOHCTPYK-
UHH NaHeJH ONpeaeasercsa bes yuera OTAECNOYHBX H paC‘
TBODHBIX CJIOEB.

2. TaHeau u3 TenaOoTeXHHueckH 3(hQEKTHBIBIX Kepa-
‘MHYECKHX KaMHeH DeKOMEHIYIOTC HAJA HapyXKHBX CTeH.

11.4.2(6.14). a8 H3roToBAeHHS KHPIHYHBHIX
naHeJell cienyer NPUMEHATb TJIMHAHBIA HAH CH-
JUKATHbI xupnuy Mmapox 75—300 u pactsop
Mapok 75—200.

KupnuuyHble DaHeJH cJefyeT apMHPOBaTh
cBapHBIMH Kapkacamy (cm. . 11.4.13).

B HapyXHBIX CTEHaX TOJIIIHA PacTBOPHLIX
wBOB (pebep) 13 TAKEJOro pacTBOpa, B KOTOPLIX
pAaclosOKeHBl KapKachl, W TOJIIIIHA IIBOB (pe-
6ep) nmo mepuMeTpy MNaHeNH Jo0JkKia ObITb He
6osee 30 mm. Tonmuny pebep B maHessixX BHYT-
PeHHHX CTEeH YCTAaHABAHBAKWT NO KOHCTPYKTHB-
HBIM COOGpaKeHHsM, HO He MeHee 35 MM.

Ilpumeuanne, Kupnuyuwe mauesn TOJUHMHOR B /4
KHpNH4a cjaelyeT NPHUMEHATb TOJbKO IJs HEHECYUIHX nepe-
rOPOAOK.

11.4.3. [Inss BHYTPEHHHX YaCTOPACHOJNOXKEH-
HBIX HECYIIMX CTeH NPHMEHSIIOTCH NaHeJH B /o
kuprnHda (puc. 60,8) ¢ OTHENOYHBLIMH CJOSIMH
nol cmum npm o6uled ToammHe 14 cm H MexXay
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Puc. 61. Kepamudeckas maHenb HapyX HOM CTeHM

§ — cBapHoft xapkac; 2~-NOAbEMHAR NeTaAs; 3 — 3aKnanuble He-
Tand; 4-—mna3 Ans wsa

KBapTHpaMH — B 2 c¢Jos No }/y KEpnuYa c oThe-
JIOYHBIMH CJIOSIMH 10 2 cM TIpH O6IUEeH ToJIHHe
18 cm (puc. 60,2). das MeXXAYyKOMHATHHIX mepe-
IrOPOROK pEeKOMeHAyeTcsl NPHMeHATb OXHOCJOH-
Hble TaHeJH TOJMIIHHON B !/, Kupninya (pHc. 60, 6).

Tonmyna Hecymux naseJsel cTeH 3paHHM no-
BHIIIEHHOH 3TaXHOCTH MOXeT OhITb NPUHATA B
! kupnuu (27 cm). OTH naHeam MoryT ObiTh
ONHOC/MIOMHBIMH HJIH K€ JBYXCJOHHBLIMH (pHC.
60, 0).

TipuMegaHHe MuHHAMaJbHAs TOJINMHHA MEXKKBap-
THPHBIX CTEH NpHHATA 18 cx No ycnoBHAM TpeGoBaHHSA 3BY-
KOH30/sUHY. [lOBBILIEHHE 3BYKOH3OJAUNOHHBIX CBOBCTB
nauenehi Moxer 6T JOCTHTHYTO TaKxe TNIPHMCHEHHEM MHO-
TOCJIORHKIX naHeJel, HAIPHMEP € NPOKJAARKOR MUHEDANOBAT-
HBIX HJAY JAPEBCCHOBOJIOKHHCTBIX IIIHT B TOJIIE HAaHEaH
HT A.

114.4. [Ina HapDYXKHBIX CTE€H, B 3aBHCHMOCTH
OT MX MaTepuajoB, MOryT NPHMEHSATbCH CAERY-
IOIMe THIH NaHeJsed:

a) OXHOCTOHHEIE U3
THBHBIX KaMHe# HJH
(puc. 61);

6) IBYXCJOHHBIE C JKECTKHMH TeIlJIOHU30JMALH-
OHHBIMM TWIMTaM# (puc. 62);

B) TPEXCJOHHBIE C MKECTKUMH H INOJYKECTKHU-
MH TeNJIOH3OJAUHOHHBIMH NaHTaMH (puc. 63, 6)
u Ge3 yrtenaurenelrt (puc. 63,8), ¢ BO3AYMIHON
NPOCJOHKOH.

11.4,5. ITaHenn HapyXHBIX CTeH H3 KepaMH-
YeCKHX KaMHefl MOTYT NPOEKTHPOBATBLCH TOJIUH-
Ho#t 1, 1/ u 2 kamus. [laHenn H3 KepamHyec-
KHX KaMHefl, KaK NPaBHJO, BHIIOJHAIOTCA C OT-

KepaMH4ecKHX 3ddek-
NyCTOTEJOr0 KHpNHya
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Puc. 62. [IByxcnofiiasi KHPIIHYHASA napgesib HAPYXHOMA CTeHH

@ — ofmuft BHA; 6 — C yTelAUTeNeM C HAPYIKHON CTOPOUBI, 6 —C YTeNJAHTeNeM C BHYTPeHHeR CTOPOHLI; J — cBapHOil Kapkac; 2 — nOAbEM-
Hasi neTas; 3 — 3awnafinas Aertalb; 4— CBAPHAR CeTKA; 5— OTAENOWHHIL CAOH; 6 — KHpNHY; 7 — yTelAHTeNb
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not-f CTeHH

a — ofuuit BuA; 6 —c >PPeKTHBALIM YTenAHTeAeM;

6 — ¢ BO3RYIIHON DpOciAoRKOfi; /= cBapHOA Kapkac;
2 — nogbeMHas NeTas; 3 — 3aKnafHas JAeTanby
4 — yTennurenn; 5-— aqiOMHHHepasn ¢oabra; 6 — ne-
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6
KpHTON noBepxHocThbo. [IpM HAroTOBNEHHM ma-
HeJlelt 6e3 npuMeHeHHs BUOpaLiy clenyeT 06s3a-
TeJbHO COGJIOAATh MPOJOJBRYI0 H NONEPEUHYIO
nepeBsiaky mBoB (cM. puc. 61).

11.4.6. JIpyxcaofiHBle ~ KOHCTPYKUHUH MOTYT
GuTb pa3paboTaHbl B CJAeLyIOLIMX ABYX BapH-
aHTax:

a) BHYTPEHHHH HeCywdi cJoil B !/, Kupnuua
H Hapy)XHbIH CJIOH H3 YTENJHTEJNS B BUIE XKeCT-
KHX IJIHT C OTAEJOYHBHIM CJOeM H3 pacrBopa
MM OGMHUOBOYHBIX MIHT (pHC. 62,6);

6) HapyXHHI cjoft B !/ XKUpNNUA H3 JHLEBO-
ro KHpNMYa H BHYTPEHHHMH CJIOH H3 NJHT KecT-
KOr'0 YTeIJIHTeNIS € PacTBOPHHIM cJjoeM (pHC.
62, 8). Takue naHeJH peKOMeHIYeTCS NPHMEHSATD
AJIE HAaBECHBIX HJIH CaMOHECYIIHX CTeH.

Cnoit pacrBopa B O6OMX BapHaHTaX NPHHH-
Maercsl ToqMUHHON He MeHee 40 mm (uau He Me-
Hee 30 MM NpH HANMUMK OGJIMIOBKH MJIHTKAMH
¢ ¢tacanHoit moBepxHOCTH). PacTBOpHHIE caok
DOMMEH ObITb apMHPOBAH CETKOH H3 CTepXKHed
auaMeTpoM 3 mm ¢ pa3MepaMH sueek He GoJsiee
150150 mm. 3awMTHEIE c/I0i apMaTypH XOJ-
KeH 6blTb He Menee 20 mm. CeTKH NOMKHBI GHITh
CBSI3aHBEI C KapKacaMH NaHeJH.

114.7, Ina 10XKHBIX DPafiOHOB CTPAHH WM
M1 HeoTalJIMBaeMbIX NPOH3BOJCTBEHHBIX 3/a-

5

Z

/ i
6

peBsiHHble GPYCKH 4X4 cM

HU HapyXHBlE CTEHB MOrYT OLITh BHLIMOJHEHMI
B !/; u | kupnuy Ge3 yTEIIHTEJS.

11.4.8. Hapyxnble cTeHs! 34aHAN MOT'YT GHTb
3alpOEKTUPOBAHbl B TPeX BAPHAHTaX pPa3pe3Ku:
nadenb Ha oauH mar (2,7—3,6 #), na xBa ma-
ra H ¢ JIeHTOUHOH (ropH3OHTaJbHOH) Pa3pesKod.
INawesn B | M B 2 mara ® BHICOTOA B ONHM
3TaX cleflyeT AejaTb 3aMKHYTHIMH MO KOHTYPY.
ITo Hu3y B MpoeMax NaHeNH cleLyeT yCTaHaBJIH-
BaTb BDeMEHHble MOHTAaXHbIe CBS3H.

11.4.9. B kauectBe yTemIurtenss mnaHeJaeR pe-
KOMEHIYIOTCSI MaTepHasbl, YKa3aHHble B 1.
2.1.52. Ilpu sToM foOyCKAaeTCsl NMPHMEHEHHE IJIHT
H3 SUEHCTHIX GETOHOB, €CJIM OHH 00JajaloT THA-
podo6GHBIME CBOHICTBAMH.

11.4.10. B TpexcioiHbIX NaHeNAX HapYXKHbIH
caoft nenaercs B !/ maM !/, KHpnHua, a BHYT-
PeHHHMH cJ0M B HeCcyIUMX CTeHax B !f; KHpNHYa K
cpelHHH ca0d U3 3D (PeKTHBHBIX MJIHT YTENJUTe-
as. Hapyxusilt caoit B Y4 unn Y, xupnuya mo-
XKeT ObITb BBINOJIHEH H3 JIHIEBOTO HJIH CHJIHKAT-
HOro Kupnuua 6e3 oTHeJOYHOro CJIOS HJIH O6JH-
IOBKH IUIHTKaMH. Hapyxuble # BHyTpeHHHE
CJIOH CO@IHHSAIOTCS MeXAy co60f CBapHBLIMH Kap-
KacaMH, DaclOJIOXKEHHBIMH 110 NepHMETPy naHe-

A4 ¥ OKOHHOTO WK [IBEPHOrC TnpoeMa (pHC.
63,0).
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11.4.11. B Tpexc/iofiHOl mnaHeJH CO CJAOSAMH
no !/; KHpIHYA YTEIIHTENEM MOMKET CJYKHTb
BO3AYyIUHASl INpocioiKka 4 cm, 3KpaHHPOBaHHAA
aJIOMHHHEBOH ¢Goabrodl. B 3T0M ciyuae Kaxaplid
ca0l maHenu mo '/p KMpOHYa H3rOTOBJISETCS pPas-
JleTbHO, a 3aTeM K BHYTPEHHEMY CJIOI0 CO CTOpO-
HBl BO3YIIHOT'O NPOCJOHKA IPHKJIEHBAETCS JIHCT
aNIOMHHHEBOH (OJBTH Ha ropsyeidl GUTYMHOI
mactHke. CONpPOTHBJIEHHE TemJjonepesgaye TAKOR
naHeJH INpH CJOSX H3 MOJHOTEJOr0 KPacHOIo
Kupnuia paBHO Ro=1,07 m%.4.2pad/kxax. [pu-
MeHssl IS5l KankH 6oJiee 3¢ beKTUBHEI KUPIAY,
4eM CIVIOIUHOM, CONpPOTHBJEHHE TeIJIonepejaye
MOJKHO MOBBICHTb.

PaspenbHo H3roToB/IeHHble NaHEJNH COELHHS-
IOTCA MeXAYy OO0 CTaJbHBIMH COeJHHATENbHbI-
MH CTepXHSIMH Ha CBapke, a i TOJyYeHHs
3aMKHYTOH BO3JYLIHON NMPOCIOHKH 1O IIepPHMETDY
NnaHeJH H OKOHHOTO NMPOeMa NMPOKJIaAbIBAETCsT aH-
THCENITHPOBAHHBIA NEPEeBAHHHA Gpycox 44 cu
(puc. 63, 8).

11.4.12. [lanesn HOMKHBI GHTb aPMHPOBAHBI
CBAapHBIMH KapKacaMH M CETKaMH, Kak 3TO IO-
Ka3aHo Ha pHc. 60—63. CBapHble KapKachl yCTa-
HaBJHBAIOTCA MO HAPYKHOMY MNEepHMETPy INaHe-
JIH, TIPH HAJHYHH B IaHEJSIX MPOEMOB KapKAaChHl
HOMXKHB GHITh YCTAHOBJEHBI, KpOME TOro, Ha
YPOBHe BepXa H HH3a NpoeMa Y No ero GOKOBHIM
CTOPOHaM.

B nepeceyeHusix KapkacoB TOPH3OHTAJbHEIE
KapKacel CJeJlyeT HpPONYCKaTb CKBO3b BepTH-
KaJ/IbHble C TeM, 4ToObl BepTHKaJbHAsi apMartypa
6bl1a pacnosoXeHa BO3ZMOXKHO GJIHXKe K TOBepX-
HOCTH naHeJseit (¢ co6JIONeHHeM yCTaHOBJIEHHOH
TOJILIHHE 32IHTHBIX CJI0EB).

Kapkace B yrnax BBepXy H BHH3Y NaHeJH
JOMKHBl OBITh 3aTHYTHl M CBSI3aHKl HJIH CBapeHBI
JIpyr ¢ ApyroM.

11.4.13. JIlnamerp pacTsHyTOR NPOJOJLHOH
apMarypel LoJKeH GbITb He MeHee 3 MM, CKATOH
TMPOMOJNBHOR apMaTypel — He MeHee 8 s,

JuaMerp apmartypsl B FOPH3OHTAJIbHBIX LIBAX
KJaJK4 J0JuKeH GbITh He GoJee:

B CJAyYasx  IlepeceyeHHs
WBax —>5 mm;

6e3 mepeceueHHs apMaTyphl B IUBax —8 ma.

CBapHble KapKachl IPOEKTHPYIOTCSA B COOTBET-
CTBHH C peKOMeHAAalUHsIMH HOPM IIPOEKTHDOBa-
HHSl H PYKOBOACTB IO NPOEKTHPOBAHHIO GeTOH-
HEIX H XeJe306eTOHHBIX KOHCTPYKIIHA.

11.4.14. Ecin apMaTypa YYUTBHIBAeTCS IpH
pacueTe NPOYHOCTH NaHeseH, TO NMPOLEHT apMH-
POBaHHs NBOAHON apMaTypoi AOMXKeH OhiThb He
menee 0,1 (no 0,05% y xaxa0it NOBEPXHOCTH na-
HeJqH), JJsi PacTAHYTOR MNpPOJOJbHOH apmMarty-
pa — 0,05,
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apMaTypel B

Ilpu apmupoBaHHH maHeJell KOHCTPYKTHBHOM
apMatypol IJIOmajib CeYeHHS BEPTHKAJIbHOH
apMaTypsl TNaHeJH [OOMXKHa OHTb He MeHee
0,25 cm?/m rOpHU3OHTANBHOTO CEUEHHsI KJAIKH;
ropH3oHTaJbHON apMartypel 0,25 cm?/m BepTH-
KaJbHOTO CeUeHHs KJaLKH.

PaccrosHue Mexny BepTHKaJbHBIMH KapKa-
caMu J10J/kHO GeITh He GoJee 150 ca.

11.4.15. Tlanenu creH, H3roTOBAsieMble Ge3
NpHMEHEHHS INOBOPOTHBLIX YCTPOMCTB, MOMMHBI
ObITb PAacCYHTaHBl Ha YCHJHS, BO3HHKAIOLIWE B
MOMEHT moabeMa. B ciyuasix, XKorxa conpoTHB-
JIeHHEe DacTSXKEHHIO KJIaJAKH HEXOCTAaTOYHO IJs
BOCIPHSITHSL DacCTATHBAIOUIMX YCHJHH, NaHeaH
JOJKHBI ObITb 2aDMHDOBAaHbI CBAPHBLIMH CeTKaMH
WJIH KapKacaMH.

11.4.16. Tpexc/noiiHble NaHeaH TIPH HaJHYHH
KOPPO3HEeyCTOHYHBOH HH3KOJIETHPOBAHHOM CTaJH
mapok 10XHIII, 10OXHIIUII wnam mpyroi cra-
au tuna Kop-TaH pekoMeHLyeTcsi NpOEKTHPO-
BaTb ¢ THOKHMH CO€IHHHTENbHLIMH CBapHBIMH
Kapkacamu 6e3 ycTpofcTBa PacTBOPHBIX pelep.
Jna ycrpofictBa rHOKHX CBsidell JonycKaercs
TaKXXe NPHMEHsITb OGBIYHYIO CTaJb C aHTHKOPPO-
3UHHBIM MOKPBITHEM H3 HHHKA ToJuuHON 100 MK,
HaHeCeHHRIM TajlbBaHHYeCKHM (BaHHLIM) CNOCO-
60M, WIH C APYTHM INOKpbITHEM, obecneunsaio-
LIHM COXPAaHHOCTb CBfi3eil B TeYeHHe BCEro Bpe-
MEHH, COOTBETCTBYIOIIETO 3aJaHHOMN CTENEHH ROJ-
rOBEYHOCTH CTeHBl. [IpH NPOEKTHPOBAHHH TAKHX
CTeH cleayeT pykoBojacTBOBaTbes «Pexomenia-
LUHAMH 10 KOHCTPYHPOBAHHIO, H3[OTOBJEHHIO H
NPUMEHEHHIO TPEXCNONWHHX TNaHesell HapyXHBIX
CTeH ¢ THOKHMH CBSI3IMH IOBBLIIIEHHON CTOHKO-
cTH K at™ocdepHolt kopposuu» UHHUUIIT xu-
auma. M., 1971.

11.4.17. B ropnsonTanbHOM 1IBE NMOJ OmNOpa-
MH COOPHBIX XKeJe300eTOHHBIX HJH CTaJbHBIX 6a-
JIOK HJIM IepeMbitekK, YKIaAbiBaeMbiX Ha maHesal,
JOJIKHA GLITh YJ0XKEHa apMaTypHad CeTKa TaKoM
IJMHbI, uTOObl OHA He MeHee yeM Ha 30 ¢m nepe-
XORMJIA 32 KOHel nepeMbIYKH. [[JMHa ONOpHBIX
YYaCTKOB TePeMblUeK JOJKHA OHTbh He MeHee
20 cm.

11.4.18. CoenuHeruss HapyXKHBIX U BHYTpeH-
HHX CTeH, a TaKXe INaHesJeHd HapyXHhIX CTeH ¢
37IeMEHTaMHU NePeKPHTHH PEKOMEHAYeTCst BHIIOJ-
HSITb CBSI3fIMH M3 CTaJH, NPUBAPEHHBIMH K MJaH-
KaM 3aKJaJHbIX Jerasiell, WIH CcleyeT npeayc-
MaTpPHBATh HX NPHBApKy K apMarype naHesem.

CBaprxe 3aKJnaaHble A€TajaH, He NMpHBapeH-
Hble K apMaTypHbIM KapKacam, PeKOMeHIyeTcs
NPOEKTHPOBATb C aHKEPAMH H3 CTAJbHLIX CTEPXK-
Hefl nepuoauyeckoro npoduns kaacca A-II1. do-
Tyckaercsl TaKXKe CTBIK MaHeJH, BBINOJHSEeMbIH
MyTeM 3aMOHOJMYHBAHHS GETOHOM HJIH pacTBO-
POM ¢ nmepenyckoM apMaTyphl.



Tonmuua 3aknafublx mertaneil NOJKHA OHITH
He MeHee 6 mm. CymMMapHOe CeyeHHE CTEepKHeH
CBfi3eH B KaXJIOM yaJe JJISl KaXJAOro HampasJe-
HHSL ROJIKHO OHITL He MeHee 2 cm?. [lnnna cBap-
HbIX LIBOB OIpeJeJsieTcsl PacyeToM H3 YCJOBHH
PaBHONDOYHOCTH CEYEHHSI CBfI3ell M NOJIKHa
6niTh He MeHee 5 cam. ToawMHa mBa h (0o Kare-
Ty) Ro/xkHa ObiTb He MeHee 6 mm u He Gosee
1,66, rae 6 — HauMeHbIIasi TOJIMHA CBapHBae-
MBIX JeTaJjed.

3aknanHble DeTajJu M COeLHHHTEJNbHLIE CTep-
XHH JO/KHBl ObITb PAcHoJIOXKeHbl B yriyGJeHu-
fx (ycrynax, yeTBepTsx) naHeJeil Tax, YTOGH
ofecneydTb HeOGXOAHMBIH 3aIUTHBEIN CJOH Le-
MEHTHOIO pacTBOpa.

11.4.19. Tlpu yctpoiicTBe cBssell B BUAE 3a-
MOHOJIHUHBaeMbIX KapKacoB HEOGXOAHMO LOMOJ-
HHUTEJNBHO IPERYCMaTPHBATb CBapHbIe MOHTaXKHbBIE
COelHHEHHS sl ofecrieyeHHst YCTONYHBOCTH 3/a-
HUSl Ha TepHOJL TBepJeHHs OETOHA B CTHIKAX.

11.4.20. B nagensx gauHol n0 6 x Heo6xo-
IMMO YCTaHaBJIMBAaTb [Be NMOAbEMHbIE NETJIH; B
naHeN X AJHHOH Gosee 6 M—yUeThIpe MOABEMHEIE
neTJy.

[Tonbemuble meTsIM CTEHOBBIX maHeJell peKo-
MeHJyeTcsl MPOEKTHPOBATh TAaKUM 06pPa3oM, 4TO-
6bl OHY He BBIXOIWJIH M3 NJOCKOCTH (rpaHH) ma-
HeJH M MMeJH COOTBETCTBYIOIIYIO aHKEPOBKY MJIH
6blM TIPUBapEHBH K CBAPHHIM KapKacaM.

[TonbemHBle neTaH CTEHOBHIX naHeJed peKo-
MeHJyeTesl HCTIONb30BaTh B KauecTBe (PUKCATOPOB
NpH yKJIaaKe naHejell nmepekputuii. B Tex cayua-
X, KOTla NOABeMHbIE NeTIH NIPENATCTBYIOT ycTa-
HOBKe NageJel IepeKpHITHSA, HX Heo6X04HMO cpe-
3aTh. YKa3aHHe 06 3TOM HOJIKHO GBITH CHesNaHO
B [IpOEKTe,

OTru6 noALEMHELIX NeTesb IPH OTCYTCTBHH yr-
Ny6JeHHA Ha NMOBEPXHOCTH TaHeNH He AOMycKa-
eTcs.

JuaMeTp nNOABEeMHBIX TNeTe/]b NaHeJeH HOJ-
KeH ONpeAeNATbCsS B 3aBUCHMOCTH OT Beca NaHe-
nu corstacio CH 321-65 ta6a. 11.1. Mapky crann
neTesb CJAeNYeT NPHHHMATh COTJACHO YKa3aHHSM
CHulT II-B.1-62* «BeToHHbIe U XKene306eTOHHbIE
KOHCTPYKu¥H. HopMB mpoeKkTHpoBaHHS».

11.4.21. B 3gaHuax €O cTeHaMH M3 KHPIHUY-
HBIX TaHeJeH peKOMeHAYeTcs NpHMEeHSTb 3Je-
MEHTHl NepPeKPHITH Da3MepOM <«Ha KOMHATy» B
BHIE KOMIIEKCHOH [COCTaBHOH) KpymHOpasMep-
HOH KOHCTPYKUHH C aKyCTHYECKH HEOXHODORHBIM
pa3feJbHBIM IIOJOM, O6Jlafailefi BHEICOKOH 3a-
BOJICKOH TOTOBHOCTBIO. JlomyckaeTcs TakxKe NpH-
MeHeHHe JPYTrHX BHIOB HACTHJIOB ¥ NaHesed Me-
pexpbITHi. [IpH NpOEKTHPOBAHUM KOHCTPYKUHH
NaHeJbHBIX MEPEKPBITHI HAAJEKHUT PYKOBOLCTBO-
BaTbCA pexoMenpauusmu CH 321-60 u apyrumu
HOPMAaTHBHBIMH NOKYMeHTamH. [laHean n HacrtH-

Jbl TepexkPBITHH AOJXKHB OBITh cBA3aHH MEXAY
coG0f H C IPHMBIKAIOIIHUMH CTEHOBLIMH NaHEAAMHA
NpH NOMOINM 3aNyCKa B HapYXHYIO CTEHY M CBap-
KH 3aKJaJHbIX Aetateil. [Ipu sTom ecan paccrosi-
HHe MeXJy NONePEeYHbIMHU CTeHaMu PaBHO 3,6 M H
Gosiee, TO CBSI3M YCTPaNBaiOTCH He Pexe ueM dYe-
pe3 1,8 #. Eciv paccTosiHne MeXAy NOnepeYyHbIMH
CTeHaMH paBHO 3,3 # H MeHee, TO CBA3H paspelna-
€TCsl YCTPaHBaTbh TOJLKO B MeCTaX NepeceyeHHH
BHYTPEHHHX H HapyKHbIX cTeH. OnopHble Y4acTKH
3JIEMEHTOB NEPEKPLITHA HOJXKHBE ObITh KaJHGpO-
BaHBl 1 HMeTb OTKJOHEHHS 1O BHICOTe He Gosiee
-+5 MM, O YeM ROJIKHO OBbITh CAENaHO YKa3aHHe
B NPOEKTe.

11.4.22. TlpoekTHasa ray6GuHa 3afesKH Onupa-
HHSl HACTHJIOB H NaHeJel NePEKpLITHH Onpefens-
eTCsl pacueToM U NPHHHMAeTcCs PaBHOH He MeHee
6 cx npy npoJieTe NepexpLHITHH 10 4 M U He MeHee
8 cm npu nposerax 4 x u GoJee.

11.4.23. TlycroTel ONOPHBIX YYACTKOB MYyCTO-
TeJIBIX HJIN PeOPHCTHIX KeJle306eTOHHBIX NaHeseR
(HacTHIOB) IepeKpLITHI, ONHUPAIOMIUXCS Ha CTe-
HBI, KOJKHBI OBITh 3aleNaHbl Ha 3aBOAe CMNeElH-
aJbHbIMH GETOHHBIMH BKJaJblluaMH Ha pacTBope
HAH 6ETOHOM, O YeM JOJIKHO GBITh CHEJNIAaHO YKa-
3aHde B npoekTe. Kpome Toro, moJxHBl €OOJIO-
NaTbCst KOHCTPYKTHBHBIE YKa3aHHfl, IpHUBeIeH-
uele B CH 321-65.

11.4.24. Beprtuxanabuble CTHIKH NaHesdelt Ha-
PYHKHBIX CTEeH, KaK NPaBHJIO, NOJIKHBI COBNAZATDH
C NONEpEeYHBIMH HECYIUMH CTEHAaMH, KOTOphbie
JOJKHBI 3aXO[HTb B CTHIK He MeHee UeM Ha 30 mm
(puc. 64,a, 6). 'opH3OHTaJbHble CTHIKH MaHeJel
HapYKHBIX CTeH PEeKOMeHJAyeTCsi pacrnojaraTh Ha

YpOBHe BepXHeHd TrpaHH DaHeaed MNepPEeKPBLITHR
(pHc. 64,8, 2).
IlpH [DpOEKTHPOBAHHH CTHIKOB TaHeJefi Ha-

PYKHBIX CTeH ClleyeT PyKOBOACTBOBaTbcst MPTY
7-16-66 «CTbIKM HapyXHBIX CTeH KPYNHOMaHelb-
HBIX XHJBIX 31aHUH. TexHHyeckHe TpeGOBAHHA K
BO3/lyX0-, BOJO- H TENJIO3AIIHTHLIM KayeCTBAM» H
CH 321-65.

11.4.25. Pacuer nepemblueK, SBJSIOLHXCH
YyacTblo MaHenW (HanpuMmep, HaJ OKOHHBIMH H
IBepHbLIMH NPOEMaMH), IIPOU3BOANTCS Ha Harpys-
KH, Nepefaioliuecsi HenocpeiCcTBEHHO Ha nepe-
MBIYKY B Npejesax ee npojera B CBETY, BK/IoYast
BeC MOJOKOHHOI'O YYaCTKa BBIIE PacroOXeHHOR
IaHeJM M Harpy3Kd OT IPOCTEHKOB, €CJH OHH
PacnosioxeHbl MONHOCTBIO HIH YaCTHYHO HaR 1e-
PEMBIYKOH, a TaKXKe Ha YCHJHS, BO3HHKalOWIHe
P4 NepeKocax maHeJeill H3-3a HepaBHOMEpHHIX
0Caj0K OCHOBAHHH.

[1pu pacueTe nepeMhbiuex cjelyeT PYKOBOACT-
BoBaTbesi pekoMeHfauusmu CH 321-65 u ykasa-
HHAMH nn. 11.4.26 1 11.4.27.

11.4.26. Pacuer BHOPOKHPNUYHKIX MepeMbIgex
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Puc. 64. CTuixy nanenef

a B 0 — BEPTHKaNbHHIl; 8 H & — FOPHIOHTANbHBIA; / — ynpyras npokaajka; 2 — MacTHKa; 3 — 3alIHTHOE MO-
KpbiTHe; 4 — GETOH HAM DPAaCTBOP; § — IINOHEH B TOpUE NAaHeNH; 6 — HIOAALHORHAA MNpPOKNafKa; 7 — Tenao-
H30iAUHA; 8 — ynpyraa npoxkaaika

CJeflyeT TIPOH3BOIAHTL KAaK apMHPOBAHHLIX KHP-
MHYHBIX 6AJIOK.

Ecian nmpoyHOCTs BHODOKHPNHUYHBIX  KJIaA0K
NPH pacueTe Ha NMOMNEPEYHYIO CHJIY OKaMKeTCs He-
JIIOCTaTOYHOM, HeOOXOANMA IIOCTAHOBKA XOMYTOB,
pacdeT KOTOPBIX MPOH3BOAHTCH B COOTBETCTBHU
C yKa3aHHSIMH HODM H DVKOBOACTB 1O NPOEKTH-
poBaHuIO GETOHHBIX M KeJe306€TOHHBIX KOHCT-
PYKUHH.

11.4.27. YyaCTKH KHPOWUYHON TAaHEMH TOX
onopaMu COOPHBIX Xe/e306€TOHHBIX NepeMbluek
(HanpuMep, HajX JBeDHBIMH NPOEMAaMH BO BHYT-
PEHHHX CTEHaX) IOJXKHBEI OBITH MPOBEPEHBI pacue-
TOM Ha MECTHOe cXaTHe B JBYX BapHaHTaX:

3a) Ha MECTHYIO Harpysky, paBHYIO ONODHOMY
JaBJEHHIO NIePeMBbIYKH C YYETOM BCEX pPacuUeTHHIX
Harpysok, lepelaBaeMbIX Ha 3Ty IeDEMBIUKY B
upeflenax ee npoJjera B CBeTY;

6) Ha CyMMy HAarpy3kH, paBHOA ONOpHOIl pe-
aKIHH ePeMBbIYKH (C YYE€TOM TOJBKO Beca HaCTH-
Jla WIH TaHeJH NePEeKPHITHS H NOJe3HOH YCJIOB-
HOW Harpy3ku B 75 x2/mM2, u Harpy3ku Ha OpocTe-
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HOK OT BhlllleJleXXalllHX 3TaxKeH, COOTBETCTBYIONEf
MJIOIAAN ONMOPHOTO Y4acTKa.

11.4.28. TennorexHHYecKUil pacyeT KHPIHY-
HBIX ¥ KepaMHUYeCKHX MaHeslell clelyeT NpoH3BO-
ANTb B COOTBETCTBIH C PEKOMEHJAUHSMH TJ1aBbl
CHuIT I1-A.7-71. HapyXKHble CTeHBl CJIOHCTHIX Ta-
HeJeli NOJDKHBI HMeTb CONPOTHBJEHHE Temlomne-
penave R, na 159% Gonee RP.

11.5. CTEHb! U3 KPYMNHbIX BJIOKOB

11.5.1. B 3aBHCHMOCTH OT MaTepHaJbHO-TeX-
HHYeCKOH 6a3bl M Ha3HAYeHHS 3JaHHH NpHMeEH:-
IOTCSL CTEHH U3 KPYMHBLIX GJIOKOB M3 HEMEHTHBIX
H CHJIMKATHBIX TSXKeJbIX II JieTKHX O6eTOHOB, H3
SYeUCTHIX GEeTOHOB, 113 NPHPOLHOTO KaMHS (H3-
BECTHAKAa, H3BEeCTHfIKa-DaKyllleuHHka, Tyda).
Kpynubie 610kH MOTYT OLITH TAKXKe H3roTOBJe-
HBl H3 KJIaAKH, BHITOJIHEHHOW B 3aBOLCKHX YCJO-
BHAX HJHM Ha NMOJHIOHAX, H3 KHPNHYA, KepaMHye-
CKHX KaMHeil H NIPHPOAHBIX OOBIKHOBEHHBIX KaM-
Hell (BCMeACTBHE TPEWMHOBATOCTH WJIUW Malol



NPOYHOCTH TOPHOA NOpPOAB K3 Hee He MOTyT
OLITb BBIIHJEHB OJIOKH KPYHOHBLIX pPasMepoB).
[Ipumensiorcs  GeroHHble OGJIOKH  CIVIOIIHBIE,
C TeXHOJIOTHYECKHMH MNYyCTOTaMH H MNYCTOTEJNHe.

11.5.2. [To TeXHHKO-9KOHOMHYECKHM [0Ka3a-
TENAM IHeJecoo6pa3HO TIPHMEHSTb KpymHONa-
HeJibHble OeTOHHble CcTeHbl. [IpHMeHeHHe CTEeH H3
KPYIHBIX 6ETOHHBIX GJOKOB BO3MOXKHO TOJbLKO B
HeJdsiX HCNOJAb30BaHHs CYyUIeCTBYIOILell IPOH3-
BOJCTBEHHOIT Ga3bl.

11.5.3. CreHnl KPynmHOGJOYHBIX 3HaHIA cJae-
ZLyeT NPOEKTHPOBATDb C YYETOM:

a) eIHHOr0 KOMIIOHOBOYHOTO MoAyJs, oGec-
MEYHBAIOHIEr0 NpPHMEHEHHe THNOBHX G6JOKOB,
BKJIIOUEHHHIX B €IHHYIO HOMEHKJaTypy, YTBEpX-
nennyio Foccrpoem CCCP;

6) MaKCHMaJbHOIO COKpAaIEeHHS KOJHYECTBA
THIOPa3MepoB GJIOKOB, a TaKXKe MaKCHMaJbHOro
COKpallleHHs] MHIHBHAYaJbHHX (He HOMEHKJa-
TYPHBIX) GJIOKOB;

B) coorpercTBHsI GJIOKOB IO BeCy U pasme-
paM, TEXHOJIOTHM HX H3TrOTOBJIEHHS, TPY30MOXb-
eMHOCTH Y raGapuTaMm TPaHCNOPTHHIX NpPHCHO-
coOJIeHHH, a TaK¥Ke YCJOBHSIM NMepeBO3KH H MOH-
Taxa 6JI0KOB;

r) BO3MOXKHO 60Jee MOJNHOrO HCMOJb30BaHHSA
rpY30f10AbeMHOCTH KPaHOB NPH MOHTaXe Macco-
BBIX COOpHBIX 371€MEHTOB 3[aHHH,

I) TNpHMEHEHHS THIIOBHX COODHBIX KeJeso-
GeTOHHBIX KOHCTPYKUME H Aetaned (PyHzamen-
TOB, IlaHeJeH H TJIHT NEPEKPBITHH, JECTHHYHbIX
TJIOI2JI0OK W Mapluedf, KPYMHONAaHeNbHBEIX Iepe-
TOPOIOK H T. I.).

[Ipu Ha3HAaYeHHH THIOB CTEH U3 KPYIHHIX
6NOKOB ClefyeT TaKKe PYKOBOACTBOBATLCS TeX-
HHKO-3KOHOMHYECKHMH COOépa)KGHHHMH c Yyue-
TOM YCJIOBHH MaTepHaJbHO-TEXHHYECKOTro obec-
nevyeHUs: CTPONTENbCTBA.

11.5.4. [Ipy npOeKTHPOBAHHH CTEH CJaeayeT
NpHMeHATh GJIOKH, NPeLYCMOTPEHHHBE ACHCTBYIO-
IAMY a71b6OMaMH THIIOBBIX KOHCTDYKLHI, 1eTa-
Jel M H3ZeqMy M8 KWIBIX, TPaXXJaHCKHX H
NPOH3BOACTBEHHLIX  3QaHHH, YTBePXKIECHHBIMH
Foccrpoem CCCP.

11.5.5. TonmuHE CTeH H3 KPYNHBIX GJIOKOB
npuHuMalorcs paBHeimu 20, 30, 40, 50 u 60 cu.
Ecan 370 BO3MOXKHO, COT/IacHO MECTHBIM KJHMa-
THYECKHM YCJIOBUAIM, LeJecoo6pasHo, 10 3KOHO-
MHUECKHM cooOpa’KeHHsIM, NODHUMEHATb TaKkKe
ApYyrue TOJIIMHBEI CTeH ¢ Ipajauueil yepes 5 ca.

11.5.6. O6beMHO-IIaHHPOBOYHBIE  DEIIeHHSA
30aHuil, B LeJAX YMeHbIIEHHS KOJHUYECTBA TH-
nopaaMepoB KDYNHBIX GJOKOB, JOJ/KHBEI OBITH IO
¢dopme Hanbosee MPOCTHIMH.

11.5.7. Pa3pe3ka nossi CTeHBl Ha OTAEJbHbIE
6J10KH NPOM3BOJHTCA B COOTBETCTBHH C BLICOTOH
3Taxell, pa3aMepaMH OKOHHBIX NMPOEMOB H HMEIO-

HIHMHCSI H2 CTPOHMTEJNbCTBE MNOAbEMHBIMH MeXa-
HA3MAaMH.

11.5.8. B npakTHKe CTPOHTEJbCTBA NpPHUMeEHs-
I0TCA CAeAyKIIHe CHCTEMB Pa3pe3KH KpYMHO-
6/I0UHBLIX CcTEH: ABYXPANHAs, ABYX6/J0UHast, Tpex-
psafHasi, YeTHIpeXpsAHass 1 MHOTOpPSIAHASA.
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Puc. 65. ¢®parment ¢dacaaroR

Puc. 66. dparment
CTeHBl M3 KDYMHBIX GJNOKOB MpH

dacagHoOi CTEHH! K3

IBYXPSAHOR pa3peske KPYNHBIX  GJIOKOB

71— npocrenounnit  6mox; 2 — nox- npu  ABYXGIOYHOMH

OKOHHMIl GROK; 3 — NMepeMEIeuHbl) (neHTOURON)  pas-
Gaox peske

Ilsyxpspuas paspeska noJs cren (puc. 65)
AIBJISIETCS OCHOBHBIM DeLIEHHEM HapyXHOR He-
CyleH CTeHB! 113 KPYNHBIX GJOKOB M3 JIerKux Ge-
ToHOB. JIBYx6JOYHAsi (/neHTOYHasi) paspeska
(puc. 66) npumeHsleTcsT NpH CaMOHeCYLIHX H He-
HeCYIMX (HABECHBIX) HAPYKHBIX CTEHAX.

TpexpsinHaa ¥ deThipexpsiiHas  paspesKa
(puc. 65, MyHKTHD) NPHMEHSIETCS B HECYLIHX H
CaMOHECYIIHX HapYyXHBIX W BHYTPEHHHX CTeHaXx
H3 CHJIHKaTHBIX 6JIOKOB, GJIOKOB H3 KHpIHYa, Ke-
paMHYeCcKuX NaHeJefl U NPHPOLHOTO KaMHS.

JIJIs1 BHYTPEHHHX CTEH TPHMEHSETCs TaKXKe
OfHOpsIIHast pa3peska,

11.5.9. CreHbl H3 KpyIHBIX G/JIOKOB NPH ABYX-
PANHOMN, TPEXPAJAHOH U MHOTOPSITHOM pa3spesxke
BHIOJNHAIOTCS  C  IIepeBSI3KOH BEPTHKAJbHHX
WBOB MexNy 6JOKaMH B KaXKIOM 3Taxe Tepe-
MBIYEYHBIMH HJIH MNOSCHBIMH apMHPOBAHHBIMH
6aokaMu (puc. 65). dtumu xe 6a0Kamu ocyuie-
CTBJISIETCS IIEPEBA3KA YIVIOB 31aHHS.
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IlepeMblueyHble U NOsicHble OJIOKH KpensiTcs
MeXJy co60fi CTaJbHBIMH CBSI3SIMHM, CBapEHHbI-
MM C 3aKJaJHLIMH ReTanasiMu OnokoB (puc. 67).
INosicuple nepemMblueynbie GJOKH ROJIKHBEL YKJa-
IbIBaTbCs, KaK NMPAaBHJIO, MO HAapYXKHLIM H BHY-
TPEHHHM CTeHaM, o6pasysl CIVIOLIHBIE M03TAXK-
Hble TI0sica, OOeCneYHBaIOMKe CBA3h BHYTPEHHHUX
H HApYXKHBIX CT€H H UX COBMECTHYIO paboty.

250

50

Puc. 67. Croik nepeMblyedsbuix (MOACHHX) OJOKOB

| — saknapuple RETaAH H CBA3H, 2— cBapHOfi 1NOB;
3 — nepeMbiyeynsle (mosicunie) GAOKH; 4 — pacTBOD;
5 — pacui¥BKa pacTBOPOM

IIpu onHopsipHol uiu ABYxGiounoi (JeHTOY-
HOft) paspeske XeJaTelbHa YKJaJKa TNOSCHEIX
6/10KOB 110 BHYTPEHHHM CTeHaM ¢ 3aJeJKOoH KOH-
LOB B HapYXHbIX CTeHax. LEcJu BBeleHHe mosc-
HHIX OJIOKOB OKa3hlBaeTCsi HEBO3MOMKHBIM, CBfi3b
MEXNY CTeHaMu MAOJ2KHA OCYIIEeCTBJIATBCA Ke-
CTKHMH Xese300eTOHHBIMH HINOHKaMH.

CeueHde MOSCOB MM INMNOHOK M KOJHYECTBO
apMaTypbl B HHX JOJKHO ONpEeNelsiT:Csf pacye-
tom (m. 11.5.24).

11.5.10. Bce crasnbHble 3akJafHble JeTANH K
CBAI3H JNOJIXKHB ObITb 3aIMUIEHE] OT KOPPO3HH
H yTOmJeHH B OJIOK, 4TOObl HE NpensTCTBOBAThb
PaBHOMEPHOMY OGXATHIO pAacTBOPHOrO UIBa
BepXHUX GJOKOB H He CO34aBaTh KOHUEHTPaUHIO
YCHJIHH B MECTaX paclosIOXeHHs cBsizeh.

11.5.11. Kpynuble 6/10KH U3 NPHPOJHOTO KaM-
Hfi (NWJIBHBIX H3BECTHSKOB, TyHOB) HMEIOT, Kak
IpaBHJIO, pa3Mephl, COOTBETCTBYIOLIHE TpexXpsi-
HON M MHOTOpSIIHOR paspesKe, YTO 0O6YCJIOBJIEHO
TEXHOJNOTHEH HX H3TOTOBJEHHsl (PaclNHJIOBKOM).

11.5.12. Crenbt 13 6,J0KOB NPHPOIHOTO KaMHs
OCYILECTBJASIOTCS C NMepeBA3KOW GJOKOB B yrsax
H CIVIOWHBIX YYacTKax cTeH Ha IJy6HHY He Me-
Hee !/, BrIcOTHl 6JI0Ka W He MeHee 20 ca.

IlepeMbigeunble M MosicHbie OJIOKH  BBITOJHSA-
0T XKeJe306eTOHHBIMM HJIH Ke KOMIUIEKCHOMH
KOHCTPYKUHH, COCTOSILIed H3 Kejae300€TOHHOro
noajoHa HJIM mnepeMbldki [I'-o6pasnoit GopMl,
Ha KOTOPYIO yKJIanblBaloTes OJIOKH.

11.5.13. Eciu nauTH NepeXpHITHA He onupa-
I0TCSI Ha BHYTpDEHHHe CTeHBl, TO LI NpPHAAHUA
crenaM Goablled KeCTKOCTH M MOHOJHTHOCTH
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BepTHKaJbHble IUBH MeXAy OJ0KaMH BHYTpeH-
HIIX CTE€H HE AOJIKHBI COBMIaJaTh NO 3TaxXaM W/
IS TepeBA3KH LIBOB JOJKHB [OPHMEHATbCS
nosicHbie GJIOKH HJIH CNelHalbHble Xeae306eTOH-
Hble wWNOHKH. DBJloku kpenstcss Mexay coboit
IIOCPEACTBOM CBApPKH 3aK/JaJHBIX JeTaned,

11.5.14. BepTukasnbHble CTBIKH 110 BHICOTE
JOJKHBL TLIATENBHO 3aNOJHATLCH GEeTOHOM HJIH
pacTBOpOM sl TOro, 4to6bl H36exaTb NPOLY-
BaHMs IIBOB M IIPOHMKHOBEHWA BJIATH B NOMellle-
Hue, B HeOoOXOMMMBIX CJy4asx IUBH JOJIXKHb!
OBITh YTENJEHE.

[ToBepxHoCTb Ma30B B CTEHOBBIX 6JI0Kax pe-
KOMEHIyeTcs HesJaTb ¢ MeJKHM pudiieHsueM IJs
JyYUiero CHenyieHHsd yKJIajblBaeMoro B nasu Ge-
TOHA 3amoJHeHUS MJH pacTBOpa c¢ GJaoKami; 6o-
Jee HaAeKHOE 3amnoJiHeHHe BePTHKAJbHBIX CThI-
KOB MOXeT OBITb OCYUIEeCTBJEHO NPH IOMOUIH
BUGPHPOBaHMUS.

o) ]

0
400

4

9 ' 8
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Puc. 68. Cxema 3ajgenx# BEPTHKAJBHBIX CTHIKOB MEXIY
GrokaMy

@~ [IDOCTEHOTHBIMH Ha TAYXHX YIACTKaX CTeH; O == MPOCTCHOTABI-

MH H MOJOKOHHBLIMH; 8 — NPOCTEHOYHLIM K GJIOKOM BHYTpeHHeR cre-

Hbl; &— BHYTPeHHHX crTeH; /-— gBa caos pyGepouaa; 2 — yTensH-

Tenp, o6epHYTHA Tonem; 3 — nerkufi GetoH; 4 — NOAOKOHHBLIA 6noK;

5 — npocTeHOYHBA 6A0K; 6 — pacTBop; 7 — GAOK HAPYKHOR CTeHH;
8 — 650K BHYTPeHHefl CTeHH; 9 ~— 3adeKaHKa pPacTBOPOM

11.5.15. ITpn creHax ToaumHHOi MeHee 50 cx
peKOMeHAyeTCsl BLINOJHHTD BePTHKAJbHBIE CThi-
KH corsnacHo puc. 68, a.

BepTHKa/bHEIA OB ¢ BHYTPeHHeH CTOPOHLI
THATEJbHO TPOKOHONAYHMBAETCA IKIyTaMH U3
POCMOJIEHHOH MNaKJH, 32TeM 32KPHBAETCA IBYMS
clossMH pyGeponpa H yTelJsieTCs NAKeTOM H3
TeNVIOH3O/IIUHOHHOIO MaTepHana (GHTyMHHH3H-
POBaHHBIA BOMJIOK, NJHTHI H3 MUHepaibHOH BaThi
U 1p., OOBEPHYThHIE TOJIEM).

OcTaflbHOE NPOCTPAHCTBO 3aNOJHSAETC Jer-
KHM GeTOHOM C coleplKaHHEM LeMeHTa He MeHee
250 xe Ha 1 m3 Getona.

CTHK NPOCTEHOYHOrO M TMOAOKOHHOTO GJIOKOB
H NpHMHKaHHe GJOKOB BHYTPEHHEji CTEHbLI X 6/10-
KaM HapyXXHbIX CTEH IpHBEJeHH Ha pHC. 68,6, 8.



11.5.16. ITepexpLiTHS yKJaAHBAIOT HA CTEHH
06f3aTeJbHO Ha pacTBOpe, MapKa KOTOPOro yc-
TaHaBIUMBaeTCs TNPOEKTOM, HO ROMKHa OBITH He
Huxke 50; O6/0KM BhileJeXaliero psjla TaKKe
ykaapbiBatoT Ha pacrBope. IIBn Mexay miura-
MH HJH HACTHJIaMH NePEKPLITHA, a TaKxke WUIBH
B MeCTax NMPHUMBIKaHHs NePeKpHTHA K nomnepey-
HBIM KalMHTaJbHEIM CTEHaM NOJXHBH OBITh TIIA-
TEJbHO 3aMOHOJHYEHH IEMEHTHHIM pPacTBOpOM
Mapkn He HHXKe 50 i 6eTOHOM.

IlpocTpancTBO MeXAy TOpPUAMH IWIHT HJIH
HAaCTHJIOB Ha cpejlHell NMPOLOJILHOH CTeHe Jomy-
CKaeTcs 3aMoJHATb GeTOHHBIMH KaMHSMH MapKH
He HHXe MapKu 6eTOHa 6JIOKOB NPH OJHOM YPOB-
He BepXxa 3alleJKH M BepXa IJIHT TNepPeKpHITHA.

11.5.17. Topusl NyCTOTHEIX HACTHJIOB Tepe-
KPHITHH Ha omopax MAOMXKHH ObITb 3ajeJaHbl
6etorom. Crioco6 3afeNKH TOPLOB MHOTOMYCTOT-
HBIX HAaCTHJ/JOB Ha ONOpax YCTAaHaBJHMBAETCHA IIPO-
€KTOM B 3aBHCHMOCTH OT Tpe6oBaHHHI IPOYHO-
CTH, 3BYKOH3OJSILIH H TEINIOTeXHUYECKHX YCJIO-
sufi. Kaxk nmpaBuso, TOpUB! MYCTOTHBIX HAacTH/OB
JNOJKHBL ObITh 3aledaHel OeTOHOM Ha 3aBOJe
IIPH H3TOTOBJIEHMH HacTHIa (A0 NMPONMapKH).

11.5.18. AHKepbl, CBSI3LIBAIOIIHE IIHTH (HJIH
NPOFOHBI) NEPEKPHITHE €O CTeHaMH, pasMeltaloT-
¢ B TODH3OHTaJbHBIX IIBAX CTEH HJHK KPEmATCH
IpY NOMOIIM CBAaPKH K 3aKJalHBIM JIeTadfM
6s0k0B. KOHUB 3JeMEHTOB INepeKpuITHH, YKJa-
IhIBaeMBIX Ha IPOroHax MJH Ha BHYTPEHHHX
CTeHaX, AOJXHBE ObITb COeNHHeHB MeXAy co6oi
CTaJbHLIMHU CBA3SIMH.

11.5.19. JIns rOpH30HTaJbHLIX IIBOB, CTEH
KPYNHOGJOYHBLIX 3/aHHfl NOJIKEeH INPHMEHATHCS
pacTBOp Mapku He HHxe 25, a I/ BepTHKaJb-
HBIX CTHIKOB HapYXHBIX CTEH /15l MOBHIIEHHS HX
BOfOHenpoHHIaeMocTH — He HuKe 100. Tonmmuna
rOpU30HTAJbHHX INBOB H0JXHA GbiTh He 6Gosee
20 mm.

11.5.20. CraTHyecKuii pacyuer KpynHoGJ0YHBIX
3laHHI MPOH3BOAHTCSH NO YKa3aHHsAM pasjena 8
HacTosimero PykosonacTsa.

11.5.21. Pacyer KpynHoOJOUHBIX CTEH Ha oce-
BOE Il BHELEHTPeHHOe CXKaTue, H3rub, Kocoe BHe-
LEHTPEHHOE CXKaTHEe H MeCTHoe CXKaTHe IpOH3-
BOJIMTCA 1O YKasaHHSM pa3feta 4 PykoBoncrtBa
NpH PacYeTHBIX XapaKTEPUCTHKaX KPYNMHOOGJ0U-
HBIX KNaJOK, IpHBENEHHBIX B pa3fiene 3.

11.5.22. Pacuer ropu3oHTa/JbHHX mJaaTdop-
MEHHBIX CTHIKOB (Y3JI0B ONHMpaHHs ILIHT mepe-
KPBITHH Ha CTEHH U3 KPYNHEIX 6JIOKOB) B CTEeHax
H3 KpyNnHBIX GJOKOB ONHOPSIIHON DPa3pesKH Ipo-
H3BONAUTCA MO (opMysaM, NPUHATHIM JUI% pac-

yera CTHIKOB KpynHomaHenbHeX creH mo CH
321-65.
11.5.23. Cpo6oannie nedopmalHH, oOnNpene-

JisieMble€ TIpH IIPOCKTHPOBAaHHH coelMHEeHHH npH-

MBIKAIOWHKX APYT K APYTY CTE€H, BBIYHCASAIOTCA 10
ykasanusam 1. 8.6.2. Ilpu stom 3HavenHs @, on-
pelensioTcs no GopMyJie
mo
=

a— no taba. 25;

11— no ykasaHusam 1. 3.23;

m— xo3ppHUMEeHT, YIHTHBAIOIIUA BO3MOXK-
HOe pacCeHBaHHe BeJHYHHBI MO.NYJS
nepopmaunn. Beanunna m HOJXKHA
NPHHHMATBLCS JIJIsi OLHOM M3 CTeH pas-
Hofi m=0,85 u gns apyrofi m=1,15.

11.5.24. Pacyer WINOHOK MJH MNOACHBIX 6J0-
KOB, COEAMHSIOIIHX NPHMBIKAlOIue APYr K Ipy-
Ty CTEHBI, NOJKEH NPOU3BOAHUTbCA Ha CyMMap-
HOe yCHJ/IHe, BbI3BaHHOe HepaBHOMEDHOH 3arpys-
KOf M pa3HOH NAe(OPMATHBHOCTBIO CTeH, XEHCT-
BHeM BeTpa M TeMNepaTypHO-BJaXKHOCTHHIMH
uameHenusMH. Pacuer npoussoxurcs no CH
321-65.

11.5.25. Tlpu pacueTe Ha yCHJIHSI OT BETPOBOU
Harpysku, HeHCTBYIOLIME B IVIOCKOCTH CTeHBI,
IOJIXKHBl YYHTHIBATLCS YKa3aHHs O pacueTe nepe-
MBbIYeK Hajl NpOeMaMH Ha CKa/JblBaHHe H H3rub,
npusesennsie B nn. 8.5.7 u 8.2.10.

11.5.26. BonoHenpoHnnaeMocTe H 3BYKOH30-
JALHS KPYNMHOOGJOUHEIX CTEH, a TaKXe HX npod-
HOCTb B pelIaiolllell CTENEeHH 3aBHCAT OT KayecT-
Ba BO3BeJeHHs CTeH. B CBSI3M ¢ 3THM B uepTexax
NIPOEKTA HOJIKHB ObITb NpPUBEAEHH TpebOBaHHSA
K NpPOH3BOACTBY paboT, yka3aunwe B nm. 11.1.11
n 11.5.27.

11.5.27. TopH30oHTaAbHBIE WIBH JOJXKHHE OHTb
BHIOJHEHH ¢ pa3paBHHBaHMeM pacTBOpa nol
peitky. Baok mosken GuiThb ycTaHOBJNEH Ha MOA-
KJanka (Masiki), MOBEPXHOCTb KOTODBIX IOJMXK-
Ha OHTh Ha 3—4 mm HHXe BepXHero YpOBHS
pacTBopa, ¢ TeM uTo6n oO6ecmeunTh O6XKaTHe
pacTsopa H o6pa3oBaHiie Gojlee MJIOTHOTO IIBA.
IMopkaadky MOMKHBI YHAJSITbCS NMOCHE YCTAHOB-
KH 6JI0Ka, 4TO Heo6xonuMmo nasi o6xaTHs pac-
TBOpa H [JIfl PaBHOMEPHOTO pachpejiesieHHsl Ha-
NpsAXKeHul B LIBE,

rae

12. PACYET H NTPOEKTHPOBAHHUE
CTEH C OBJINIOBKAMH

12.1. Pacuer creH ¢ OGJHIOBKOH, BHIIOJIHSIE-
e€MOH ONIHOBPEMEeHHO C KJIANKOH, clelyeT NpOH3-
BOIHMTb AJs1 ABYX Tpe/esbHbIX COCTOSIHHEA: MO He-
cyme#i cnoco6HOCTH (IMPOYHOCTH M YCTONYHBO-
cTd) u no o6pasoBaBMIO TpelHH B OGJHILOBKE.
PacyeTHnle ycuausi B CTeHaX He ROKHBI npe-
BHIIIATD MEHbIUEr0 YCHUJHS, ONpeleSIeHHOro s
3THX IBYX NpeAeJbHBIX COCTOSIHHIL.

IlpuBenenHslit B nmn. 12.2—12.9 Merox pacuera
OTHOCHTCS K CTE€HAaM c OOJHIOBKaMH, YKJaablBa-
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€MBIMH OIHOBPEMEHHO C KJaAKOH, NPH KECTKOM
COeANHEHHH OOJHIOOBOYHOIO CJOS C OCHOBHOH
4acThiO CTEHH,

12.2. Pacuer creH ¢ O6GAHIOBKaMH CJELYET
HPOH3BOJAUTE MO NJOLIAAH CeYeHHs, IpHUBEJeH-
HOro K oxHoMy MatepHany (Fup). Pexomernmyert-
cfl, KaK NpaBHJO, NIPHBOLUTbL CeYeHHE K OCHOB-
HOMY HeCyWeMy CJIOI0, T. €. MaTepHaNy KJaiKH.

IIpuBeneHne ceyeHHs X ONHOMY MaTepHaly
IDOJIZKHO TIPOM3BOAHTLCH C YUETOM HEMOJHOro HC-
NOJb30BAHHA TNPOYHOCTH cJloeB (OGJHLIOBKI H
KJalKu) NpH HX COBMeCTHOH pabore.

12.3. Ilpy npuBeeHHH CceuyeHHs K OJLHOMY
MaTepHady TONLMHA CJoeB (BHICOTA CEYEHHS)
COXpaHsieTcsl NpexHell H H3MEHSeTCS TOJNBKO HX
HIMpHHA,

IMpuBenennas wipHHa by cjosi onpenensieTcs
no ¢opmyne
moRo
my RK >

b— wypHHA OCHOBHOM YaCTH CTEHH,
K MaTepHaJy KOTOPOH NPHBOJHUT-
v ceueHHe (IpH NPSIMOYTOJBLHOM
CEUEHHH — LIUPHHA  CeYeHHs);
R,y m, — pacueTHOe CONpPOTHBJIEHHE NDH
CXKaTHH H KO3PODHUHEHT HCIOJb-
30BAaHHS INPOYHOCTH OGJHIOBKH
npH cOBMeCTHOH pabore ¢ Kaaj-
KOH;

R,, m— pacueTHOe CONPOTHBJIEHHe TNpH
cKathu u KO3¢QHUHEHT HCMOJb-
30BaHUA NPOYHOCTH KJAAKH MpH
coBMecTHOl pabore ¢ 06aUNOB-
KO,

[Ipu pacyere no oO6pa3oBaHHIO TPemH B
dopmyay (179) BMmecTO mo H My ClefyeT MOA-
cTaBuTb M, U m, (cM. n. 12.6).

124. CreneHb HCAOOJBL30OBAHHS  NIPOYHOCTH

KNaAKH u OGJHIOBKH 3aBHCHT OT COOTHOIIEHISA
XapaKTepHCTHKH HX Je(popMaTHBHOCTH.

by=1b (179)

rpe

TlpenenbHble  OTHOCHTEJIbHBIE JaedopMamHUH
onpefeasoTcsa no ¢popmyaam:
KJladKH:
1
feud =— 2B 1a 3 ——); (180)
Ty Mx
06JIHILOBKH:
Nola 1
[eo] =— —" In (1 ——), (181)
£ o

Thae Oy H O — yNpyrue XapaKTePHCTHKH 006Ju-
LOBKH H KJaJKH;

Mo H Py — KO3 GUNHEHTHl KeCTKOCTH 00Jn-
LOBKH H KJAIKH, XapaKTepH3YIo-
mue GopMy KpHBOit HdedopManumu;
BEJIHUHHBI [o M Mk NMPHHHMAIOTCA
N0 3KCIEPHMEHTAJIbHBIM JaHHBIM,
HO He Goaee 10;
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No ¥ Mx— KO3GOHUHEHTH, XapaKTepH3YIO-
wHe aedopMauHH MNOJ3YYeCTH H
ycalKu KnajkKu,

3HaueHns o, W M 1) AJS OCHOBHEIX BHIOB K.a-
JOK H OGJIMNOBOK NpuBeleHn B Taba. 59,

Ta6nuua 59

XapakTepucTuku AehopMauni KNaKKK HAK O6AMEOBOYHOTO
CJ1051, NPHHUMAEMBIC NIPH PacyeTe CTEH C 0GAHLOBKAMH

3pavenns @R b npH
pacTBopax MADPOK
MarepHaa ans KaagkH
HIH OGAHIOOBKH CTeR 05
H BHIe 10 4 n
1. Kupnuu  raunssmi
IJTaCTHYECKOrO INPeccoBa-
HHAL OOBIKHOBEHHBIH H Iy-
CTOTeNHIA . . . . . 1000 | 750 500 2,2
1,1 1,1 1,1
2. Knpnuu  cnmkatubit | 790 500 35 { 3,0
1,1 1,1 1,1
3. Kupnuy rapHAEBY N0-
JYCYXOro mnpeccoBaHus . 500 500 350 | 2,5
1,1 1,1 1,1
4, KaMin KepaMuuecKue
CTeHOBhIe, JHIEBHIE 1400 | 1000 | 750 1,8
1,1 1,1 1,1
5. IIAHTE OGMHIIOBOYHLIE,
KepaMHUEeCKHe [IacTuyec-
KOTO IPEeCCOBaHHA . . . 2000 | 1700 | 1000 | 4 4
1.1 1,1 1,1
6. T11uTH OGJHLOBOUREIE,
KPYNHOpa3MepHhle H3 Iie-
MeHTHoro GeTtoHa . . . 1500 | 1000 | 750 2,8
1,1 1,1 1,1
7. Ilants 06n1Mn0BOYHbIE,
KPYNHOpa3MepHbe M3 CH-
JHKaTIOro 6eToHa MapoOK
150—200 S| 750 | 500 | 350 | 4 ¢
1,5 1,5 1,5

NMpumeuanne. B uucaurene

a 3nameHartene —i .

NpHBEeAEHb BEJHYHHH &,

12.5. IIpn pacyere cTeH ¢ OGIHIOBKAMH IO
Hecymlel cnocoOHOCTH KO3(pGHUHEHTH Mo U My
onpenensioTcs MO CJIEAYIOIHM MpaBHJIaM:

a) Ecin [ex] >[e0], To mpouHocTh KAaAKH
He MOXeT GHITb NOJHOCTBIO HCNOJb30BaHa 6e3
paspyuenust o6aH00BKH. B 3sToM cayuae

my = py (1 —e), (182)
Tle e — OCHOBAaHHe HAaTypasbHBIX Jorapugmor

my == 15

A=cln(l——-l—);
o

- % [to Mo
Qo My Mk



6) Ecnu [eo] > [ex], TO npounoctb 06/1H10B-
KH He MOXeT ObITb TOJHOCTHIO HCMOJb30BAHA.
B sT1OM city4ae

mg =1, mo=l’-o(l —eB),

1
=—1n(1 —-L) .
¢ M

3HaueHHs! My, BBIYHC/IAEHHBE 10 ¢GopMyaam
(182 u 183), npuHBeAeHH RJSI OCHOBHBIX BHJOB
KJIanox B Tab. 60.

(183)
rage

Ta6auua 60
Kosdduuuento m, u m, (npu pacrsopax mapox 25
H Buime)
MarTepnan creHu
o 1 s
= 1 o
g =
g wiof E =28
MaTepnan g 4. s a g, 3o ow
06AHKOBOYHOTO CAOA = 5x358 X E=BE
o zE Qo X SEOS
¢ | Egiz | g | iz
g2 CXEE 5% £%08
mo| Myl Mo | My | Mgl My | m, | my

1. Jlnmesoit my-
CTOTeNbH  KHPHHY
MJIACTHYECKOTO
NpeccoBaHus BHICO-
Toit 65 mm . . .[0,8/ 1] 1 111]708]1 (0,7
2. Kepamuueckue
JHUEBBE KaMHH €O
IeNEBHAHRIME  TY-
CTOTaMH  BHICOTOH

140mm . . . . .|1})1]1]0,81)0,6) 1|05
3. Kepamnueckue
NAHTHI 33KJazHbIe
(puc. 72) . . .| 10,8 1 |06 ]|—] — | —| —

4. KpynHopa3smep-
HHEe TNJHTH H3 CH-
nuKkatHoro G6etoHa . |0,7] 1 | 1 111081107

5. KpynHopaamep-
Hbie MJAHTHl M3 THA-
XeJIOTO HEeMEHTHOro
6etona . . . . .[0,911 | 1 {0,951

0751 1 |0,65

12,6, ITpn pacuete no TpewHHam KO3 dUILH-
€HTBl M, H M, XapaKTepH3YIOT HCIOJb30BaHHE
APOYHOCTA OGJIMIOBKH M KJAaJKH B MOMeHT o0pa-
30BaHUSl TPEIHH Ha rPaHHUE MeXAy OOGJIHIOB-
KOl W KJaiko#l (B 3aKJajgHON YaCTH IJHUTH HJIH
B NMPOKJAAHOM PsiLy OGJHIOBKH).

Koadppuumenr m, ycranaBiuBaercs Ha OcC-
HOBAaHHH COOTBETCTBYIOIIMX HCNBLITAHMH, a MpH
OTCYTCTBHH 3KCIEPMMEHTAJNbHEIX JAHHBIX MOXKeET

npunuMathess my=0,6. Koagpduuuenr m, Bb-
YHCASETCH NO GopMyJIe
me = (1 —€P), (184)

roe

m’
D=cln(l-——0—) .
Bo

3HaueHuss m, H m, [As OCHOBHHIX BHJIOB
CTeH ¢ OGJIMIOBKAaMH npHBelieHH B Taba. 61.

12.7. Tlpy pacueTe nNPHBENEHHOTO CEYEHHS
CTEHbl SKCUEHTPHCHTET ONperessieTcsi Mo OTHOLIe-
HHIO K LEHTPY NPHBEIEHHOTrO ceyeHHs (ympyro-
My LEHTDY).

OKCUEHTPUCHTET €0>>0,25y B cTOpOHY 06/iH-
HOBKH He JIOMycKaercss (y — pacCcTosiHHe OT
UEHTPa TAXKECTH IO Kpasi NPHBEXEHHOTO CEYcHHS
B CTOPOHY 3KCLEHTPHCHTETA).

LlenTpajbHbBIM Ha3bIBaeTCst CKaTHe, NPH KO-
TOPOM YCHJIHE TNPHJIOXKEHO K LEHTPY THKECTH
npuBeJeHHOro cededns. LleHTp TaXectn, Mo-
MEHT WHePUHUM M BHICOTA paboueit (cxkKaroit) ua-
CTH NpHBEJEHHOTO CeyeHus, KOo3pGHUMEeHTH ¢,
®1M5; U © ONPENeNIAIOTCS TaK Xe, KaK H JJIs ce-
YeHHH H3 ONHOPOJAHOr0 MaTepnaja IO YKa3aHH-
AM pasfieia 4 ¥ Ha3HAYAlOTCS B COOTBETCTBHH ¢
MaTepHaJoM KJIaJKH OCHOBHOH 4YacCTH CTEHBI.
ITonoxeHHe LEHTPA TAXKECTH, MOMEHT HHEpIHH
H, TNpH HeOOGXOAHUMOCTH, BBICOTA pPacyeTHOH
(cxKaToft) 4acTH CeYeHHs MOryT ONPEeAeNATbCs
MO JAHHBIM NMPHUJIOXKEHHH 5 U 6.

12.8. Pacuer no Hecylneit CmocOGHOCTH CTeH,
O6JIMLOBAHHBIX PAa3/HYHBIMU (acajlHBIMH MaTe-
pHaJaMH, NPOU3BOAHTCS 10 (opMmyJaMm;

a) ueHTpaJbHO CXKAThle 3JIeMEHTh

N << mpa@muFuopR, (185)

6) BHELIEHTPEHHO cXXaThie 3JEeMEHTH C 3KC-
LEHTPUCHTETOM B CTOPOHY OG/HLOBKH

N< mn:x(lexFup.cR; (186)
B) BHCLUECHTPEHHO CXXaThl€ 3JIEMEHThl B cede-

HHUSIX C 3KCHEHTPHCHTETOM B CTOPOHY, NPOTHBO-
NOJIOXHYIO 06JHIOBKe
N < maq9FcRo. (187)
B ¢opmynax (185)—(187)
R— pacuetHoe cONpOTHBJIEHHE  CXKATHIO

KJIaJAKH OCHOBHOH YacTH CTeHBbI;

my— K03 (PUUHEHT HCMONb30BAHHS NPOYHO-
CTH KJaJKH;

F,p,— npuBefieHHass MJollaflb CedeHHs;

np.c — MJIOWAJAb CXATOH YaCTH NpHBEIEHHO-
ro ceyeHus.

3HaueHHss @, @1, Mgz H @ TMPHHHMAIOTCH TO
yKasauusm . 12.7.

12.9. Pacuer no MOMeHTY 00pa3oBaHus Tpe-
IHH Ha rpaHule OONHIOBKM M KJaAKH CJIelyer
NPOU3BOAHTL NO QoOpMyJaM:

a) UEHTPaJbHO CXKAaThle 3JIeMEHTH!
N < myapm’«FapR; (188)
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Ta6auua 61

Kosdpduumenrst m (', um K (npu pacrsopax Mapok 25 H Bbilne)

MarepHan CTEHH
TAHHAHBIR KHpNHY TAHHAHLIA KHPNHY
KepaMHYeCKHe KaMHH NAACTRACCKOTO CHAMKATHBIA KHPNHY nonycyxoro
Marepnan OGAHOOBOTHOrO CIOR nPeccoBanHd npeccoBaHMs
m my my m, my, m, m, my
JIMIEBOX NyCTOTeNbIH KHPNHY
INIaCTHYECKOTO MPEeCcCOBAHHSA BHI-
cotoit 65 mm . . 0,7 1 1 1 0,85 0,6 0,9 0,65
JluueBbie KepaMHYECKHE KAMHH
CO IIENeBHAHLIMH [NYCTOTaMH,
BHCOTOH 140 MM . . l 1 1 0,8 1 0,6 1 0,5
Kepamnueckne 3akJaaHble IH-
™ (pHe. 7, 2) .. . 1 0,8 0,95 0,5 — — — —
KpynuopasmepHbie IUIHTH H3
CHNMKATHOTO GEeTOHA .. 0,45 0,8 0,55 0,7 0,7 0,55 0,9 0,6
KpynHopasMepHee IUINTH H3
TAKEJNOro LeMeHTHOro GeToHa 0,85 0,95 1 0,95 1 0,75 1 0,65

6) BHELUEHTPEHHO CXKaThle 3JeMEeHTH C IKC-
LEHTPHCHUTETOM B CTOPOHY OBJIHIOBKH

N < m;u((Pm’chnp <R; (189)

B) BHELEHTPEHHO CXKaThi€ 3JIeMEeHTHl B Ce4eHH-
AX € 3KCUEHTPHUCHTETOM B CTODOHY KJajJKH IIO
MOMeHTY 00pa3oBaHMsl TPelUMH He pacCYHTHIBA-
1orcsa. Ilpn 3TOM HOMKHEI ObITh Y4TEeHB YKa3a-
uusa n. 12.10.

12.10. CreHnl MHOrO3TaXHBIX 3AaHUH, Kak
NpaBuHio, SHABJIFIOTCS Hepas3pe3HbIMH G6aJjikaMy,
HMEIOIHMH TOPH30HTaJbHBIE ONOPHL B ypOBHE
NepeKkphITHH; 3HaK H3rubalomero MOMEHTa MO-
JKeT MeHsITbCH B Npelenax 3taxa. Ilostomy ec-
JI4 MaKCHMaJIbHbIi MOMEHT HampaBJeH B CTOpO-
HY KJaJKH{, TO KXpOMe pacyeTa ONacCHOF0 CeueHHus
C yYeToOM MOMEHTa 3TOro HampasJieHHf Heob6xo-
JMM TaKXe pacyeT CeYeHHH CTEHh, B KOTOPBIX
MOMEHT HanpasjleH B CTOPOHY o6auuoBkd. Ilpn
3TOM paspellaeTcss MTPHHUMATh:

M= 0,25 Mmax,

rae M — MoMeHT, HanpaB/JeHHBII B CTOPO-
HY O0JIMIOBKY;
M. — MaKkcHMaJbHHHE MOMEHT, Hanpas-

JIEHHEIH B CTOPOHY KJaIKH.

Ecin MOMEHT B CTOpOHY KJAalKH He MeHser
CBOEro 3Haka B Npejesax CTEHBl paccMartpHBae-
Moro 3raxa, npuHumaercas M=0.

Pacyer mo yKasaHuaM HacTOAIIEro MNyHKTa
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NPOH3BOAHTCS NO 06pa30BaHHIO TPEIIUH B CTele
¢ o6aunoskoit nmo dopmynam n. 12.9 B ponoiHe-
HHe K pacuery no ¢opmyne (187), npuuem npe-
NeNbHBIM CYHTAeTCs MeHblee H3 TOJYYEHHbBIX
yCHIuH,

12.11. Pacuer no pacKphITHIO TpeluH (IIBOB)
oGJHLUOBKH Ha pAacTAHYTOH CTOpOHe CeYeHHs
npoussonurcs no ¢opmysae (126) npu skcueHT-
pHCUTETE B CTOPOHY KJalIKM, IpeBHIIAIOMEM
0,7 y. B atom cayyae paspemraercs NpOH3BOAHTb
pacyer, IpHHUMas cedeHHE CTEHbl OLHOPOIHBIM
(6e3 npHBenenuss ceudeHHs] OOGJHLOBKH K MaTe-
pHaJy KJaiKH). OKCUEHTDHCHTET OINpelensercs
N0 OTHOLIEHHIO K reoMeTPHYECKOMY LEHTpY ce-
4eHHs1 H NPH NPSMOYTONbHOM CEYeHHU 3JieMeHTa
npurumaercst y=05h. Ilpu sKcueHTpHCHTETE
B CTOPOHY 0O/MnUOBKH pacueT no ¢opmyte (126)
He NPOH3BOAHTCS, TaK KaK BEJHYHHA 3TOTO 3KC-
UEHTPHCHTETA OrpaHuueHa.

12.12. TIpu oTCyTCTBUM nepeBA3KH OGJHLOB-
KH C KJaJIKOd H COeHHEHUH CJIOEB TOJIbKO T'H6-
KUMH CBSI3sIMM IIPOH3BOINHUTCH DaslelbHblit pac-
YeT KJaAKM M OOJHUOBKH N0  YKa3aHHAM
. 13.14 «6».

12.13. PacueT cTeH ¢ NpHCJIOHHOA TOHKOH 06-
JHIOBKOH, IPHKPeNIsieMOit X CTeHe Ha pacTBOpe,
NpoH3BOAHTCA 6e3 ydeTa OGJHIOBOYHOIO CJOS.
HapexHocTh KpemyieHust OGJHLOBKH JOJKHA
ofGecrneyHBaTbC YKa3aHUAMH, NPHBENEHHLIMH B
nm. 1231 u 12.40—12.42.



12.14. B nensx NoBbILLIEHHSI Hecylllell ¢noco6-
HOCTH OOGJHIOBAHHON KJaJKH JAONYycKaercs ee
apMHpOBaHHe ceTKaMH. YuYeT apMHPOBaHHs B
pacueTre MNpPOH3BOAMTCA 1NO INpaBHJIaM, IpHBe-
dentisiM B o, 12.15—12.16.

12.15. Bo Bcex clyyasx apMHPOBaHHS CTeH
(XOHCTPYKTHBHOrO HJIH 2Ke IO pacueTy) CeTKH
JIOJKHBI YKJIaAblBaTbCA B Npefesax BCEro cege-
HHS CTEHB!, BKJIIOUas 06JIHLOBKY.

12.16. Pacyer o6/nHLOBAaHHOA KJNaAKH, apMH-
POBaHHOM CeTKaMH, NPOU3BOAHTCA [0 HecyuleR
COCOGHOCTH M MOMEHTY 00pasoBaHHSl TPEIUUH
Ha rpaHuue Mexnay oOJHUOBKOH M KJIaZKOH Tak
e, KaK U HeapMHPOBAHHOA K/IaAKH ¢ OGJHIOB-
kot (cm. mn. 12.8—12.11) ¢ 3ameHoft R Ha pac-
YeTHOe CONPOTHBJEHHE apMHDOBAHHOH KJaXKH
Rax — TpH LEHTPAJbHOM CHATHH U Raxn — NpH
BHELEHTPEHHOM CXaTud. DBeauumHnl Rax H
Rax.s npuruMalorcs He Goaee 1,6R. [1pu onpene-
JEeHHH @ H My NPHHHMAaETCs ynpyras xapakre-
PHCTHKA @t A1 apMHPOBAHHOH KJIaAKH.

12.17. CeruaToe apMHpOBaHue KJIaIdKH, OGJIK-
LIOBaHHOM 3aK/JafHBIMH KepaMHYeCKUMH IJIHTa-
MH, B pacyeTe He y4HThIBaetcsi. B ciayuae apmmu-
pPOBaHUS CETKAMM CTeH, OGJIMIOBAHHLHIX HEapMH-
pOBaHHLIMY OeTOHHBLIMH TVIHTaMM, NePeBsi3aHHHI-
MH C KJaJKOi NMPOKJIaZHBLIMH PSILaMH H3 TeX XKe
JIMT, pa3pellaeTcs YYHTHIBATL B pacyeTe TOJbKO
apMaTypHble CeTKH, pacnojaraeMble Haj H 1OJ
NpOKJaTHbIMH PSiTaMH OGJIHIOBKH.

12.18. B npocreHKax MHOrO3TaXHBIX 3AaHHH,
06’JIH[IOBaHHbIX pas3JHYHBIMH BHIAaMH (pacazu—xmx
MaTepHaJsIoB, NIPH XeCTKOM COeJHHEeHHH (mepe-
Bfi3Ke) OOGJIIUOBKH C KJIaJKOH BO BCeX 3Taxax,
rae OOCTHraeTcsi HCIOJbL30OBaHHE pacqemoi'{ He-
cymeit crocoGHOCTH CTeHbl Gosee yeM Ha 909
cJeflyeT TNpeAyCMaTpHBATh KDHCTPYKTHBHOE ap-
MHPOBaHHeE; B IUBb KJIAJKH H OONHMUOBKH YKNa-
ABIBAIOTCA apMaTypHble CETKH H3 cTajJud AHaMeT-
poM 4 um ¢ siuefikamu 150150 mam. CeTku pac-
MOJaraloTCsl B TPETSX BBICOTHI NPOCTEHKA, HO He
pexe uem yepes 1 u.

12.19. Ilpn Hajanuuu HapYKHBIX 00pe3oB B
CHJBHO HarpyeHHbIX CTeHaX, BO H36eXaHHe OT-
cnauBaHust OGJHUOBKH, CJIefyeT YKJIagblBaTh B
B KJaJlKH H OOJMLIOBKH Ha WHPHHY NPOCTEH-
Ka ceTku H3 apMmarypu & 4—6 mm ¢ siuelikamu
He meHee 8080 mm. CeTxH pacnosararloTcsi Ha
ydacTke KJajiKH, NpHMbIKaoolleM K o6pe3y He
MEHee 4eM B TpexX ILIBax yepes3 ABa pAla KJIaAKH
0 BBICOTE CTEHBI.

12.20. B mpocTreHKax MHOTO3TaXHbIX 3 aHMIL,
BO3BOJHMMBIX NPH OTPHUIATENbHBIX TeMMepaTypax,
KOHCTPYKTHBHOE apMHpDOBaHHe TPHMEHSETCH BO
BCEX 3TaXKax, KpOMe TeX, Ile pacueTHasi Hecy
was crnocoGHOCTb HCMOJb3yeTcsl He GoJiee ueM
Ha 50Y% kak B MOMEHT OTTaHBaHHA, TaK H B 3a-

KOHUEHHOM 3jaauud. IlpH 3TOM B cayuae O6JH-
LOBKH JHMUEBHIM KHPIIHUOM HJIH KaMHSIMH TpH-
MEHfIeTC KOHCTDYKTHBHOE apMHMpOBaHHe, YyKa-
3anHoe B m. 12.18. Ilpn 06JKIOBKe IJHTaMH,
XKECTKO CBSI3aHHBIMH C KJaJKOH CETKH M3 CTa/H
nuaMeTpoM 4—5 mm c suefikamu 100100 s,
JONXKHBl YKJIaJHBaTbCs B LIBBl KJAJKH 1O BCER
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Puc. 69. Knagka tuna XII u3 kupnHua uiau Kepamuue-
CKHX KaMHeil COBMECTHO C JIHLEBLIM KHPIHYOM

Q@ = B3 KHPIHYA TONMIHHOR 65 mm; 6 — H3 KHDIOHYA TOJIULHHOR

88 MM, 8 — H3 KepaMMUECKHX KaMHefi; [ = JHLUEBOR KXUPIHY;

2 — xupNHY OCHIKHOBEHHLI TOMmMHOA 65 Mm; 3 — TO XKe, TON-
WHHOA 88 mM; 4 — KepaMHueCKHe NYCTOTeJble KaMHH

TOJIIIHHE CTEHHl He pexe 4YeM yepe3 JBa psja
IVIHT 1O BRICOTE CTEHBI.

12.21. OnucaHne M XapaKTePHCTHKH NpHMe-
HSIEMHIX JJIst OOJMLOBOK MaTepHajOB CM. B Pa3-
neae 2.

12.22. Bo n3bexxaHue 3HAYHTEJbHOIO YMEHb-
WIEHHsT Hecyluel CroCOGHOCTH CTeH ¢ 06GJHIOBKa-
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MH H CBSI3aHHOH C 3THM HEOOXONHMOCTHIO YTOJI-
1IeHHs CTeH npi BelGope THNA O6JHUOBOK CJAERy-
eT pPYKOBOICTBOBATbCA  CJEAYIOIIUMH TNpABH-
JaMHu:

a) pexoMeHAyeTCH NPH KECTKOM COeIHHEHUH
OGJIKLIOBKH C OCHOBHOH KJaIKOH NPHMEHATb 00-
JHUOBOYHLIE IJHITH HJIH KaMHH, HMEIOIIHe BBICO-
Ty, PaBHYIO HJIM MEHbIUYIO BHICOTE psila KJaAKH

H JIOXKKOB (pa3pexeHHble THIYKOBLIE PSIIABI), TO
KOJIHYECTBO KHPNHYA HJIH KaMHeH, yJOXKeHHbIX
B JIHIEBOM CJIO€ TBHIYKOM, NepeBSi3bIBAIOLINX 06-
JIMIOBKY C KJaAKOH, NOJMKHO OBbITh PAaBHO KOJH-
4eCTBY THIYKOB NP TNepeBsidke MO YKA3aHUAM
nn. 12.24 un 12.25.

12.27. JIns nepessisKH JIMIEBOrO CJIOS € Kaan-
KOH CJielyeT H3TOTOBJSATb H NPHMEHSTb CIEIH-

4
27 |mm| =] l:l:)CJ
Jie=. UE=8 A 1 AL 10
82 ] . 7
’ ~
Lf_:_? AL L) © = 1% Puc. 70. Knanka tuna Xlla u3
aa DE *’LZ[ j%J I TG'J' KHPTHYA HJIM KePAMHYECKHX KaM-
< Ooca ] o f o ST Hell COBMECTHO C JIHUEBLIMH Ke-
; ED "@g%gz %DD ’%DE paMHUECKHMH KaMHSIMH
- [:(:>2 21 13 JQDJ 3@:] @ — KnaJKa CTEHM M3  KHPNKYA;
=] 7 1) { 2 ) A 6 — KIaaKa CTeHh! H3 KepaMHYeCKHX
/ {// / h & KaMHe#i; I/ — JHLeBble KepaMHYeCKHe
4 ﬁ KaMHH, 2 — Kaphnry TOAWWHOR 65 mMM;
250 10,1420 250 1010 \yi20 250 101120 250 0y 250 3 — CTEHOBHIE pxepauu-xecxue KaMHH
5" sie a0 50

(HanpuMep, JIHUEBOH KHDIHY IPHMEHSTb B CO-
YeTAaHHH C KJaAKOH M3 KHPNHYA HJIH U3 KepaMH-
YeCKHX KaMHeH, JUleBble KepaMHUeCKHe KaMHH—
C KJAAKOi U3 KepaMHYeCKHX KaMHei u Jp.).

Mapka oO0JHUOBOYHOrO MaTepHana, NPHHH-
MaeMasi B NIpOeKTe, NOJXKHA ObiTh, KaK IpPaBHJIO,
Ha OJIHy CTylleHb BBIIIE€ MapKH MaTrepHajna oc-
HOBHOH KJ1aJKH CTEHbI;

6) NpHMeHsTb OGJIHLOBKH, COeAMHEHHbIe THO-
KHMH CBSI3SIMH CO CTEHOH.

12.23. [Ins CTeH M3 CHJIHKATHOrO KHpNu4Ya H
TJHHAHOTO IIOJIYCYXOTO IIPecCOBaHHsl IpHMEHe-
HHe JJs OOJHLOBKH KPYNMHOpa3MepHHIX 3aKaal-
HBIX KE€PaMHMYEeCKHX [UIHT He AOMyCcKaeTcs.

12.24. Ilpu 06aHLOBKE CTEH JIHLEBbHIM KHPIH-
YoM InepeBsizka OOGJHIOBKH € KJAJAKOH NPOH3BO-
nuTCcs Mo MHoropsinHoii cucreMe. Ilpn sTom ThU-
KOBHIE€ Dsiibl, I€peBA3bIBalOIIHEe OOJHUOBKY ¢
KJaJKOH, pacrnojaraioTcsi He pexe, 4yeM: B KJal-
Ke CTeH H3 KHPIHYa TOJIMUHON 65 mm — uepe3
O JIOXKKOBBIX PpSiZIOB, B KJ/JaJke H3 KHpHH4Ya
88 ma —yepes TpH psifla H KepaMHUYECKHX KaM-
Hell BbicoTOH 138 MM — dyepe3 aBa psjla KJIanKi
crenbl (tun XII, puc. 69).

12.25. JInueBass Kjagka H3 KepaMHYeCKHX
KaMHeH INepeBsi3biBA€TCH C KJAJKOK CTeHHl ThiY-
KOBBIMH DSIlaMH KaMHeH He pexXe yeM uepes
ecTb PSIZIOB KHPNHYHOH KJIAAKH HJIM Yepe3 TpH
pAna KJaAKH 13 KepaMuyeckux KaMuei (tum X1la,
puc. 70). Bosnee penkas mepeBsi3ka, 4eM yKa3aHO
BbilIE, He JONYCKaeTCs.

12.26. Pekomennyercsi, KaK NpaBHJO, IPOU3-
BOAHTb IEpeBsi3Ky JIHLEBOrO CJOS CO CTEHOH
CIVIOINHBIMY THIYKOBHIMH psinamu. Ecau u3 apxu-
TEKTYPHBIX COOOpaKeHHH B JHIEBOM CJIoe IIpPH-
HATO 4YepelOBaHHEe B OTHEJbHBIX DPANAX THIYKOB
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aJIbHble THIYKOBBIE KHPIHYM MM KaMHH, CILIOL
Hble HJIH XXe ¢ NPOJOJbHBLIMH HJIH KPYTJBIMH OT-
BEePCTHAMH, YTOOBl MO BO3MOMKHOCTH YMEHbIUATb
ocnabyeHne NONepeyHOro CEUeHHsl KUpNHYa HJIA
KaMHs MyCTOTaMH.
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Puc. 71. TlepeBsizka knaaku tuna XIII ¢ ob6anunoeskoi
32KJAJHBIMH KEPAMHYECKHMH IJIHTaMH

a — H3 KHPNHKYA TOJNUIHHON 65 MM; 6 — H3 XepaMHIECKHX KaM-
Heft; I — SaKnanHble KepaMHYeCKHe NAUTH; 2 — pacTBOP C KHp-
NHYHBIM IeGHeM

12.28. O6avu0OBKa  3aKJaJHBIMU  IIUTaMH
(puc. 71) npou3BOZHTCH ORHOBPEMEHHO C Kaal-
KOH CTeHBI: NepeBsi3Ka OCYLIEeCTBJASETCS 3afed-
KOM B KJaJAKy XBOCTOBOH YacTH IVIHTHI Ha rayO6H-
HY He MeHee 75 MM.

12.29. O6nuI0BKa H3 IUIOCKHX  GETOHHBIX
IVIHT NPH YCTAHOBKE ONHOBPEMEHHO C KJaJKOH
CTeHBbI IepeBsI3bIBAETCS C KJAAJKOH NMPOKIaAHBIMH
pPsilaMH H3 aHAJOTHYHBIX IIHT, pacrnosaracMbl-
MH TIOCJIe KaXJOro psiia IJIHT IO BhicoTe taca-
aa. TosmmuHa NpPOKNAAHBIX PAAOB INIHT ZOJIKHA
OLITb PaBHON HJIM KPaTHOH TOJMIIHHe pSifa KHMp-



nH4ya, rayGHHA 3aJeJKH IPOKJAAHOTO Psila He
meHee 120 mwe (puc. 72). TonmMHa IJIHT JONK-
Ha ObiTb He MeHee 40 mm, BbICOTAa He GoJee
300 mm.

12.30. IIpn ycraHoBKe GeTOHHBIX IJHT B IpO-
liecce KJaJKM C KpenJieHWeM Ha THOKHMX CBA3fX
(ankepax) pasMephl MJIHT YCTAHABAHBAKOTCH HC-
X0/l U3 TeXHOJIOTHYeCKHX BO3MOXKHOCTEH HX H3-
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Puc. 72. Knanka tuna XIIla w3 kupmuua, o6-
JHNOBAHHAA IUVIOCKNMH IJHTAaMH C IDOKJaXHBIMH
paAZaMHy H3 TeX XKe IINT
Q — H3 XKPNHYa TOAMMHOR 65 mm; 6 — H3 KHDNHYA TOA-

muEHOR 88 MM; [ — nnocKHe NAHTH; 2—NPOXRAXHOR pPAR
H3 NAHT
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Puc. 73. dacaau creH, 06JIHUOBAHHBE KEPAMHYECKH-
MH MatepnanaMmy

a— ykaajnxKa 06AHUOBKH C NepeBs3aHHBIMH LIBAMH; 6 — 10
e, ¢ HenepeBRIAHHKMH IIBEMH

TOTOBJICHHS, TOJNINHA GETOHHHIX IJIMT AOJXKHA
O6nTh He Menee 40 mm, Bec IJIMT NPU PYUHOM
kaangke 40 xe. Jlng oGecrniedeHHs HeOOXOAHMOM
HaIeXHOCTH OOJHUOBKH Ha rHOKHX CBSI3fX B Ile-
pPHOZL 3KCIVIyaTalHH 3LaHHR CJENyeT:

IJs CBA3e#d TPUMEHATb KOPPO3HECTOHKHe
CTaJH WIH 3aILHINATh HX CTOHKHMH aHTHKOpPPO-
3HHHBIMH NOKPHITHSIMH;

B KaXI0M 3Ta)e OOJUNOBOYHBIH CJIOH ONH-
paTth Ha crneuuanbHylo I'-06pasHyio apMHpOBaH-
HYIO TJIHTY, 3aleJIaHHYIO B KJaAKy HJIH XKeJe30-
OETOHHBIH TOSC.

ITox onopHO# MAKTON HJH NMOSICOM OCTAaBJSATDH
OCAaJOYHLIH TOPHU3OHTANbHBIA woB 20—25 mm,
KOTODBIA 3aMNoJIHAETCA MSATKOHN MPOKJAAKOA H C

8—99

HapyXKHOH CTOPOHH pacHIMBaeTcss THAPOH3OJMA-
IMOHHON MaCTHKOM.

12,31, JIuneBo# KHpNuY, KAMHH ¥ OGJHUIOBOY-
HBI€ TJIHTHI MOTYT YKJAaAbLIBATHCA C TepeBsi3aH-
HBIMH HJIH HeNepeBsiI3aHHBIMH Mo dacaly BepTHU-
KaJbHBIMH mBaMu (puc. 73).

12.32. Tlpumenense aasi 06/MHIOBKH NMPHCJIOH-
HBIX MJIUTOK C KpEIVIEeHHEM HX TOJbKO Ha pacT-
BOpe IO TOTOBLIM KHPIHYHHIM CTeHaMm paspelia-
eTc B 3MaHHAX He BHIE JEBATH 3TaXKeH Npu
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Puc. 74. OOnMIOBKA KNAAKH NPUCIAOHHHIMK KepaMHUYECKHMM
IVIHTKaMH ¢ KPEIVIEHHEM Ha pacTBope

@~ CTEH H3 KHPNHYA; 6 —= CTeH H3 KePaAMHAYECKHX KaMHeR; [ == ke«
paMHIeCKHe MIHTKH, 2« DACTBOP ANK KPEMNCHHA NAHTH; I — KHp-
OHY; 4 =~ KepaMHYECKHEe XaMHH

BHINIOJIHEHNH CTeH M3 IVIMHAHOro KHpNHYya mnJjac-
THYECKOr0 IIPECCOBAHHA W KepaMHYECKHX KaM-
Hell 4 He BhHILIe NATH 3TaXed NPH BLINOJHEHHH
CT€éH M3 CHJIHMKATHOIO KHpIIH4Ya HJH TJHHAHOIO
noJycyxoro mpeccoBaHus. IIpH 3TOoM BEICOTa
TIHTOK AO0JXHa ObTb He Oojee 140 mu nas
KJIaAKH M3 TJHHSHOIO KHPIHYAa H KepaMHYEeCKHX
KaMHell u He Goaee 65 Mm nAs KNAAKK U3 CHIH-
KaTHOTO KHPNHYa M IVIHHSHOTO HOJIyCyXOro npec-
coBaHHs. KpenseHnne Ha pactBope GoJsiee Kpyn-
HHIX TJIHTOK He jpomyckaercs. [IpouHocTs pacrt-
BOpa JJIsi KpenJieHHs IJIHTOK K KHPNHYHOA KJaal-
Ke JIO/KHA GuiTh He MeHee 50 x2/cm? (puc. 74).

12.33. Jas o6avLOBKH CcTeH H3 OGETOHHBIX
KaMHell MOryT ORITb MPHMEHEHH JIHIEBOH KHp-
OHY M JuneBnle KaMHH (creHa Tuna XIV,
puc. 75).

12.34. B cnyyae OGJHUOBKH CTEH 3aKJaXHbi-
MY TJAKTaMH, IAS OONUIOBKK OTKOCOB NPOCTeH-
KOB IPHMEHSIOTCS ClielHaJsibHble YIJIOBble MJHTHI,
JIOTIOJTHHTEJbHO YKpeIJisieMble aHKepaMH JHa-
MeTpoM 6 mm. TloBepXHOCTL INPOCTEHKA MEXKAY
YIVIOBBIMH TJIHTAMH OOGJIHIOBBIBAETCST PSANOBHI-
MU IIJIHTAMH.

12.35. ITpu o6aHIOBKE CTE€H NPHCIOHHBHIMH
IUTHTAMH JJS YIJOB 30aHHA M IPOCTEHKOB NDH-
MEHSIIOTCSI Crennasbible 00AHIOBOYHbIE YIJIOBbIE
TJIHTHL.
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12.36. O6nHI0BKA NMEpPEMEIYEK HaJ OKOHHEIMH
H IBEPHEIMH NPOEMaMH NPOU3BOXUTCA NPH 06JIH-
LOBKE CTE€H NPHCJOHHBIMH IUIMTaMH, KepaMHye-
CKHMH KaMHAMH HJH JIHIUEBBIM KHPIHYOM ~— T€~
MH Ke MaTepHaNaMi, 4YTO H CTeHB, a TIpH
NpHMEeHeHHH [OJa OGJHIOBKH 3akJajHBIX Kepa-
MHYeCKHX INIHT — IVIHTaMH CNElHaJbHOR POPMEI
H pasMepoB.

a) 6)

i

L]

iy

= =1KE
- [
5 g L_l
=iy 190]jx190
_ﬂ_@,@ﬂﬂu%w 0 52
320

Puc. 75. Knaaka tina XIV u3 JerkoGEeTOHHHX KamHeill ¢
KHPIHYHOH OGJHMNOBKOH

@ — ¢ NPOKNAaAHBIMH PARAMHK; 6 — C THOKHMH CBAIAMH,
1 — napyxKnas OOGNHIOBKA TOJIULHHOA B Y2 KHpNHYa; 2 — nensldt ner-
KOBETOHHLI KaMeHb HJH H3 AYEHCTOro GeTOHa; 3 — MeTaJiuyecKne
CKOOB!; 4 — NPOKJanHOA KHPIHYHBLIA PAX; 5 — NPOAONbHAS NOJNOBHII-
Ka KaMHf; 6 — MeTaaJHYeCKHe CeTKH

12.37. JIuneBas KjJajKa IIOKOJS BbllIe THAPO-
H30JNSUMOHHOIO CJIOS MOXeT ObITb BBLINOJIHEHA
H3 JIMILEBOr0 KHPNHYa NJIaCTHYECKOro Ipeccosa-
Husl, IJINTAMH H3 TAXeJoro 6eToHa HJIH eCcTecT-
BEHHOrO KaMHs.

12.38. Hlupuna KupPNUYHBIX NPOCTEHKOB, MPO-
eKTHPYEMBIX ¢ OGJHIIOBKOH, NOJKHA OLITH KpaT-
Hol !/ KMpNuua HJIHM COTJIaCOBaHHOi ¢ pasMmepa-
MH 3JE€MEHTOB OOJIHIIOBKH.

12.39. Tosmuna mBOB OGJHIIOBKH U3 JHUIEBO-
ro KMpNMyYa WJAH KepaMHYECKHX KaMHeH NpHHHU-
MaeTcst TOH e, 4TO H B OCHOBHOH KJaIKe cTe-
Hel. TOJIIIHHA BepTHKAJbHLIX IIBOB OGJHMIOBKH
H3 TJMT YCTaHABJIHBAeTCH 10 apPXUTEKTYPHBIM
co06paxKeHusIM.

12.40, IIIBEI OOAMHIIOBKY OOBIYHO 3ANOJHSIOT-
csl pacTBOPOM H pPAcIIHBAIOTCA B npouecce Kaan-
kH cTeHbl. MCKIIOUeHHe COCTaBJSAIOT TOHKHE 3a-
KJajJHble KepaMHuYecKHe MJIMUTH, NPH OGJHIOBKE
KOTOprM}I rOpH30HTaJIbele IIBbI HA TOJIIHHHy
OGJIMIOBOYHBIX IJIHT pas3peliaercsi 3amnoJHsTh
PacTBOPOM TOJILKO NPH YCJOBHH, €CJIH PacyeTHOe
YCHJiME B 32KOHUEHHOM 3JJaHMH HE TpeBbLIIAET
60% pacueTHOH Hecyuiell CNOCOGHOCTH HeapMH-
poBaHHOM cTeHbl. IIpn Heco6JII0IEHHH NMOCJeRHe-
ro YCJOBHS TIODHM3OHTaJbHbIE BB OOJHIOBKH
JIO/KHBI OCTABJATLCSA He3arOJHEHHBIMH DacTBO-
poM; 3amoJIHEeHHe W pacliMBKa IIBOB IPOM3BO-
IUTCS He DPaHee YeM uepe3 IIECTb MeCSHIEB IIOC-
Jie BO3BEIEHHA 3JaHHA Ha BCIO BHICOTY.
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Honyckaercst # B APYrHX cJyyasx NpuUMeHe-
HUA IJIKTHBIX OOGJHLOBOK OCTaBJATL TOPH3OH-
TalbHble UIBBI He 3alOJHEHHBIMH pacTBOPOM.
Ilpu sTom npu nNpOH3BOACTBE DabOT HOMKHA
CTPOr0 KOHTPOJNHPOBATLCH PACUHCTKA IUBOB.

12.41. Knagka creH, nNpefHa3sHAuYEHHBIX IS
panbHedwel OOJHIOBKH NPHCIOHHBIMH (MaJo-
raGapUTHBIMH) NJIHTKaMH, ¢ KpellJleHHeM HX Ha
pacTBope; JdOMKHA OblTb BBHIIIOJHEHA BINYCTO-
HIOBKY.

12.42. O6G1MIOBKa CTeH NPHCJAOHHBIMH Kepa-
MHYECKHMH ILIHTKaMH, YKPEIUIEeHHBIMH Ha pacT-
BOpe, JIONMYCKaeTCs He paHee uYeM vyepes LIECTb
MecsiLeB NOCJIe TOro, KaK Harpy3ka Ha CTeHs! J0-
cturHer 85% HOMHOM NMPOEKTHOR HArpy3KH.

12.43. O6AMIOBKY CTeH NPHCAOHHBIMH ILIHTA-
MH Ha pacTBOpe AONYyCKAeTCs NPOH3BOAMTD TOJbL-
KO NpH YCTOHYHMBOH NOJIOXKHTEJLHOH TeMIepary-
pe ne nmxke +5°C. Tonmuna o06aHLOBOYHOrO
cnosi (IJHTKa M CJOH pacTBopa) He JOJXKHa
ObiTh Godaee 30 mam.

12.44. Ilpon3BoncTBo paboT MeETOIOM 3aMo-
paxuBaHHsi Ha OOBLIKHOBEHHEIX PacTBOpax JONy-
CKaeTcsl, KaK IPaBHJIO, TOJbKO IJIsi CTEH K3 IVIH-
HSIHOTO KHPIHYA [JIACTHYECKOTO IIPecCOBaHHA
¢ OGNHUOBKON JIMIEBLIM KHPNHYOM H CTEH H3
KepaMHYeCKHX KaMHefl ¢ 06JMIOBKOH JIMOEBHIMH
KepaMHuecKuMu kKaMHaMu. Ilpn 3TomM npumene-
HHEe MeTOJa 3aMOpaXXHBaHHA YYHUTHIBAETCS NPH
pacuere 1o ykasaHusiM m. 19.3 moHuKeHHeM Xa-
PaKTEePHCTHK JKecTKOCTH Kaaakd. OO6auuoBKa
CTeH IJIHTaMH, NepeBg3aHHbLIMH C KJAaJKOH Impo-
KJaJHBIMH DsaMH, HJIH OOAHIOBKA 3aKJ4JHbI-
MH IUIHTAMH JOTYCKaeTCs B 3MMHHX YCJOBHSX
TOJIBKO TPH YCJOBHH IPHMEHEHHSI DacTBOPOB C
NPOTHBOMOPO3HBIMH N00aBKaMH HJH npu 06o-
rpeBe CTEHH IO Mepe ee BO3BeleHHs. [IpHMeHe-
HHe MeTONa 3aMODAaXKHBAHHS B 3THX CJIydasx
paspeniaeTcsi TOMBKO B TeX 3Taxax 34aHHS,
rje pacyerHasi Hecyulasi COCOGHOCTb HeapMHPO-
BAHHOM CTEHBl MCIOJb3YeTCA He foJiee ueM Ha
60%, KaK B MOMEHT OTTaUBaHHs, TaK H B 3aKOH-
YeHHOM 3[4 aHHUH.

12.45. Pa6oTtel no oGJHIIOBKE TNPOH3BOAATCA
B COOTBETCTBHH C NPOEKTOM, B KOTOPOM JAOJKHHI
6LITh YKA3aHBI packJajKa IVIUT H KaMHeil, crno-
coGBl KpenJIeHHsl YIJOBBIX, NepeMblYeuHBIX MJIHT
H NpHJOKEeHa uX cnenudmnkauns. B npoekre cie-
IyeT YyKa3unBaThb BHABl KHPNHYa JJS KJajdKu
CTeH, peKOMeHJyeMble NpH NPeLyCMOTPEHHON B
npoexTte 0GJHIOBKE.

3aMeHa Ha CTPOHTEJbCTBE OJHOIrO BHMA KHp-
nH4Ya IPYTHM HJIH U3MeHeHHe BHIa OOJHIOBKIi
He JonyckaeTcss Ge3 COrJIacOBaHMs C NPOEKTHOH
opraHu3auMei. B yactHocTH, He JAonyckaeTcs 3a-
MeHa IVIMHSTHOrO KHpIH4Ya TIJaCTHYECKOro npec-



COBAHHS KHPNHUYOM NONYCYXOTO NPECCOBAHHUS HJH
Ke CHIHKATHBIM KHDPIIHYOM.

PaGoune uepTeXH NPOEKTa U NPOEKT OPraHH-
3alMH paboT NOJMIKHBL COJAEPXkAaTb YKa3aHHs 10
BO3BEJEHHIO CTeH C OOJIHIIOBKAMH B 3HUMHHX YC-
JOBHSIX COTJIacHO TpeboBaHusM paspena 19 Py-
KOBOACTBa, a TaKxe — B cJayyae HeoO6xoaumoc-
TH — TpeGOBaHHSA O NPHMEHEHHH NPOTHBOMOPO3-
HbHIX N0GaBOK B pacTBOpaX, O KOHCTPYKTHBHOM
apmHpoBanuu (n. 12.20), o BpeMeHHOM oOcCTaBJle-
HHH He3amnoJHEHHbIX IWBOB B OOJHIOBKE ¥ Ip.

Puc. 76

a) npH pacyere nO Hecyulen
CNOCOGHOCTH

b=118 cm; 5;=90 cm;
h=5bl cx;, c=12 cx;
€o=4 cM; ¢'=20,2 cx;
Yi=2o=24,2 cM; Yy =26,8 cM;
x=226 cM

Y,

6) npu pacuere no o6pa3oBa-
HHIO TPeUHH

by =129 cu; b;=90 cx;
h=51 cmM; c=12 cx;
eo=4 cM; =197 cm;
Y1=20=23,7 cm: Y=27,3 cM3
x=229 cM

ITpumep 13. Pacuer KMPMHYHON CTEHH!, OGAHIOBAHHOM
JIHIEBLIMH K€PaMHYECKHMH KaMHSMH.

TTpoBepHTbh NPOUHOCTL MPOCTEHKA M3 KHUpPNHYA, 06/HMIO-
BaHHOTO JIHIEBWMH KEPAMHUYECKHMHM KaMHSMH.

PasMmepnl mpoctenka: wupuua 90 cx, TomumHa 51 cM,
BBICOTA 3Tama H==3 x. [IpocTeHOK BHINOJIHEH H3 TJIHHAHO-
TO KHPMHYA NJACTHYECKOro mnpeccoBanus Mapku 100 Ha
pacTBope Mapku 75, OGJAHLOBKA H3 JHLEBLIX KEPAMHUYECKHX
KamHel Mapkn 125 Ha ToM ke pactBope. BricoTa psima o6-
JHIOBKA paBHa ABYM psjfaM kJaaakH (140 mm), TonmuHa
c1051 OGJHLOBKH 12 cm.

ITpononbnast cuna B ceueHHn paBHa 50 T-#, H3ruGa-
lomuii MOMeHT M=2 T-x H HanpaBJieH B CTOPOHY CJOA
OGNHIOBKH.

IToTa6a. 10 (2) mns xnagku ¥3 kupnuua mapku 100 Ha
pacTBope MapKH 7D pacdeTHOe cONpOTHBJAeHHe R=17 kI'/cm?
H cnost OGNHIOBKY 3 KaMHsi Mapku 125 Ha ToM e pacTBO-
pe R=19 «I'femn2

Pacyer npou3BoiBM no Hecymedi cnocoGHocT: um o6pa-
30BAHHIO TPELIHH HA TpaHHUe OOJHIOBKH € KJIALKOM.

a) Pacuer mo Hecymed CnOCOGHOCTH NPOH3BOXHM MO
dopmyae (186).

QOueBnauo, uro mpefesnbhas AehOpMamds KJIAAKH H3
KHpNHYa GoJibllle, 4eM OOGAMIIOBKH H3 KepaMHYECKHX KaM-
nefi. ITostomy cornaco n. 12.5 «a» u Ta6n. 60 me=1 n
myx=0,85.

Onpenensiem npuBefieHHyIO IIOMIAAb cedenHs (pHc. 76),
IlInpuna cnost kaagku ocraercsi paBHON 90 ca. IlpuBenmen-
Haf IWIMpHHA CJ0si OGJAMLOBKH no ¢opmyne (179) pasha:

mORo _ 90'19
*m¢Re 0,917
Fap=118-124-90-39=4925 cx.

bi=2 =118 cx,

8*

ITo rpaduKy npHIOXKEHHS 5 HAXOXHM TNOJOXKEHHE
LEHTPa THAMKECTH NPHBEIEHHOTO CEYeHHUs:

% = 0,475; 2z, = xh = 0,475.51 = 24,2 cm.
OKCUEHTPHCHTET MPHJIOKEHHS YCHIHS:

M 200

bg=——=——==4 cM.

Hpu 3KCUEHTPHCHTETE B CTOPOHY NOJKH, 9TO HMeeT MecC-

TO B HalleM cJaydae, 110 ¢OpMyJe NPHJIOKEHHS 6 BRIYHCAA-
eM X:

x= l/'i;zi (26" —c) - (e' —c)® 3

e’ =242 —4 =202 cu.

118-12
x= -—530—(2-20,2—12)+(20,2—12)2=22.6 cHM.

Torna BHCOTa CxaTOi 30HBI CeUEHHR
he=x+€"=22,6420,2=42,8 c#;
Fup.c=118:12490(42,8—12) =4185 c#x2
ITo popmyne (20) onpenensiem

€o ly )]
= 1—— (0,06 — —0,2}]}.
() (P[ W ( h 0

Briuncasem pagnyc nuepumn

— \/—’ﬂ.
an ]

ITo rpadmky npunoxenns 5 aaa 0=0,236 u p=0,762
n=0,071 1 Jap=mnbh3=0,071.118-513=111-10%;

—I/M—ls- hy =3.5r = 3,5.15=52,5
r= 4925 =19} 13 =9,9r = 9,010 = 04,0.

CreHa caMoHecylasi, B KaXAOM 3Ta){e¢ OHAa JOJIKHA
6BTb CBA3aHA C TEPEKPHITHEM aHKEPAMH, HO NEePEKPHTHR
He ONMpaloTCs Ha creny. [103TOMy npK pacuete Ha MPOAOAL-
HBli H3ru6 THOKOCTL onpeapensieTcss npe ly=H.

! 300
Ap=—>==—— =20. Ilo Taba. 32 ¢ = 0,965,
r 15
r=15>87uno n. 4.13 myz=1;
4 300
=0,965|1— — (0,06 ——— —0,2}{ = 0,95.
Ae 65 [l 51 ( 52.5 2)] 0.95

Ilo dopmyne (186) mpemesbHoe ycHIHE:
anen=mnn(P1an,cme= 1 '0,95'4185'0,85' 17=
=57300 xI' = 57,3 7.

[Ipenenbroe ycuaue (pacueTHas HeCYIIas CHOCOGHOCTH)
ceyeHHsi, paBnoe 57,3 T GoJsbllle pacyeTHOrQ YCHJAHA B CTe-
He, paBHOTO 55 T, H, C/e0BaTeJbHO, NPOYHOCTb MPOCTEHKR
EOCTATOUYHA.

6) Pacuer no o6pa3oBaHHMIO TpEllHH Ha rpaHHIe OG-
JHIOBKH ¢ KJIaNKOA NpOn3BOAMM 10 Gopmyne (189).

ITo ta6n. 61 m, =08 nmgy =1.

BriuHcisieM TNpUBENEHHYIO IUIOIaHb
puc. 76).

ceyeHnst  (cM.
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ITo dopmyae (179)

1-19
by =90 0—,8-—l7= 126 cm

Fgp = 126-12 -} 90-39 = 5030 cm2

o rpaduky NpHAOKEHHS 5 HAXONHM NOJIOKEHHE HEHT-
pa TAXECTH TNIPUBEAEHHOIO CEYCHHNs.
12 20

= — =0,236 = — =07

Ons a 51 0, i 126 0,71
%=0,465; y;=yh=0,465-51=23,7 cx;
Y2=273 cu; &’ =y,—e,=23,7—4=19,7 cu.

OnpenensieM Momanb CXKaTof YacTH ceyeHus (IPHO-
eHHe 6):

x= 12:._5@(2.19,7—12)-{—(19,7—12)2=22.6 ch;

hop.o = € 4+ x = 19,7 4 22,6 = 42,3 cx;
Frp:e=126-12490(42,3—12) = 4240 cx?
ITo ¢opmyae (20) BeruHCIsIEM (@)

r= V’_'P .
Fp
ITo rpadmkam npunoxenus 5 ans a=0,236 u f=0,7

1 =0,068.
Jap—nbh=0,068-126,513=114-10% caZ;

4.104
,=,I/& = 15,1 em; 1, =H = 300 ca;

- 5030
300
h,=3,5¢=3,5-15,1 =52,8¢cx; r=151= 19,9.
Ylo ra6a. (32) ¢=0,96
4 300
91 =0,96 [l — —5T(0'0652,8— 0,2 )] =0,95.

Tak kak r==15,1>8,7 o n. 5.6 mzx=1.
Tlo ¢opmyane (189)

Nipen = Mpa®1Fpp o My R=1-095-4240-0,8:17=
= 54700 xI" =54,7 r.

np

IlpenenbHoe ycuaHe H3 YCJOBHS 06pa3oBaHHSA TpeLUHH
B 06aHIOBKE Nupex==54,7 T Gojblle pPacyeTHOro YCHJHSA B
cTeHe, paBupro 50 7. CrnenoBaTenbHO, TPELIHHOCTONKOCTh
CTEHH ¢ 06/HIIOBKOH JAOCTATOYHA.

ITpusep I4. Pacuer KHpNUYHON CTEHH, OGAHLOBAKHOR
KepaMHYECKHMH 3AKJIAAHbIMH IJIHTaMH.

3naHHe MHOrO3TaXHOE, KHJAOE C IKeCTKOH KOHCTPYK-
THBHOM cXeMoil.

ITpoBepHTL NPOYHOCTH KHPIHYHOTrO NMPOCTEHKA, OGJHLO-
BAHHOTO KEPAMHUECKHMH 3aKJAJAHLIMH IUIHTAMHA BHICOTOH
29 cm (puc. 77). Crena camoHecymtas. Bucora staxa H=
=3 M.

PasMepw npocreska: mupuHa 90 ca, ToamuHa 56 Cu.

ITpocTeHOK BHINOJHEH U3 IJHHSHOrO KHPNMHYA IJAACTH-
secKkoro npeccosaiusi mapkun 100 Ha pacTBope Mmapku 75,
0GJIHIIOBKA H3 KePAMHYECKHX 3aKJAJHRIX IUJIHT IPOYHOCTBHIO
150 x2/cM? na ToM Xe pactBope. Tonmuua ca0a OGMHIOBKH
4 cm. [TponosbHas cHla B cedeHHH cTeHbl 40 T. MakcuMasb-
Has BeJHYHHA H3rubaiomero MOMEHTa, HanpaBJeHHOTO B
CTODOHY KJAaAKH (BHYTDEHHeil TIPaHH CTeHb) B YPOBHe
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BepPXHero CeueHHH CTeHH PAacCMaTpHBAeMOro 3TaXa Mmax=
=3 7.s. MoMeHT B ypoBHe Bepxa IIPOCTEHKa TaKxke B
CTOpOHY Kaanku M=24 7-m.

Ilo ykasaHusmM n. 12,8 npousBOAMM pacyeT CeyeHHs
NPOCTEHKA No Hecymek crnoco6Hoctn [popmyaa (187)] npu
MoMeHTe B CTOPOHY kJaakn M;=24 r.s. Kpome Toro,
HMes B BHAY H3MEHEHHE 3HaKa MOMeEHTa 110 BBICOTE CTEHHI,
pacCIUTHBaeM CEYeHHe NPOCTEHKA NpH MOMEHTE B CTOPDOHY
OGJHILOBKH, PaBHOM

M2 = 0,25 Mmlx = 0,25'3 = 0,75 T-M.

3T0T pacueT HPOH3BOXUTCA MO OGPA3OBAHMIO TpewnH (¢op-
Myaa 189),

L
7

Puc. 77

a) npH pacueTe IO HeCYWIEH CMo-
cOGHOCTH
b;=275 cm; b2=90 caty
c=4 cM; h=56 cm;
< Yr=2o=23,5 cM; =325 cx;
eg~6 cX; e'=26,5 cm

6) npu pacuete no o6pa3oBaHAIO
TpemnuH
by=282 cm; b1=90 ca;
c=4 cM; h=56 cm;

Yr=2Zg=24,1 cm; y1=31.9 ca;
e"=259 cs

" %22

E NN

a) Pacuer ceueHuss npocTenka no Hecyuiefi crnocoGHO-
CTH NIPH MOMEHTE B CTOPOHY Kiaanku M;=24 1.m.

Io ta6a. 10(2) ans xmpnmya Mapku 100 H pactBopa
MapkH 75 R=17 «I'/cu?.

Io ta6a. 13(5) ans kepammueckoit nAHTH MapxkH 150
Ha pacTtBope Mapku 75 R=28 «xI/cm2

Pacuer npoussosuM no dopmyne (187)

N muagiFoRo;
oo M _200000
= N ~ 40000

b = 2(—;——:0)=2(%6——6)=44cu;

Fo=190-44—3960 cuZ.

300
Hna A= - =% =5,4 no Taba. 32 ¢=097:
€ e\
<p,=q)[l— 3 (0.06 Y 0.2)-—
6 300
= 1 —— — —0,2}}{=0,96;
0,97 [ prs (0,06 56 R )] 0,96,
h 56
y= 2 = 2 =mc‘('

€ 6
=l -_— = _— = .7.
@ + 3y l+3,28 1,0

Tlpu h>30 cx npunuMaercs mya=1.
Nupex=1-0,96-3960-17-1,07=69 000 x =69 7>40 7
Nupen=69 7>>40 T, H, clegoBaTeNbHO, HECymas cmnoco6-

HOCTh NPOCTeHKa AOCTATOYHA.

6) Pacuer no o6pa3oBaHmio TpellHH Ha rpaHHue 06-
JIHIDOBKH C KJaJAKOii.



PacueT no o6pa3opannio TPEHmIMH NPOMIBOAMM N0 M=
=0,25; Mmax=0,25-3==0,75 7-# B cTOpPOHY OGIHLOBOYHO-
ro cnos no dpopmydae

Nsmncplm,;Fup;eR.

INo ra6a. 60 m;=0,5 m6=0,95 onpesensieM NpHBeNeH-
HYIO IIowagb ceuenus (pHue. 77)
0,95.28
= = 2.
bl 90 0'5.17 2820M M
Fup=282-44-52-90=>5810 cx2

Tlo rpadukaM npHAOCKEHHs 5 HAXORUM TONOKEHuE
HEHTPa TAXKECTH CeYeRHA:

90 4
B-?z_o 39 u d.-—-gé'=0 ,072;
¥ =0,43; m=0,038;
Zy = yh = 0,43-56 = 24,1 cx;
Jup = mbh3 = ,038.282-56° = 215-10* cm*.

Paanyc nnepuun NpHBEREHHOTO CEeYEHUS
. / Jop / 215.104
] Fup =V w0
BuiydcasieM muolafb CXKATORX YacTH ceueHHs (NPHJIO-
HeHHe 6)

Yi=20=24,1 c; y3=56—24,1=319 cx;

=19,2cx,

d
¢ =y, —e,=31,9—187=30cm> ’;=23“‘=

e ‘/ b,
by

= ‘/90 52 (2-30—52) -+ (30 —52)2 = 24,8 cx;

he =x-+e”" = 24,84 30 =>54,8cx;
Frp.e =90(30 4 22) -+ 2,8.282 = 5497 cat.

" —d)+ (" —dp =

300
ITo Ta6n, 32 png A'= —=

=15 = :
1op =56 9=099
ho=35r=35-19,2=67,2;
1,87 300
=0,99(1——=—(0,06 — —0,2]|=0,97;
® [ 56 ( 086 )]

no n. 4,13 r=192>87mpy=1;

Napeg = 1:0,97-0,6-5497-17 = 45200 x[ =452 7>>40 1,

H, CNeI0BATENbHO, TPEIHHOCTOMKOCTh CTeHE ¢ OGJHIOBKOR
AOCTaTOuHa.

13. MHOT'OCJIOMHBIE CTEHBI

13.1. MHoroc/oiiHEle CTeHbl COCTOAT H3 KOH-
CTPYKTHBHBIX, OGJHIOBOYHHIX H TeNJOH3OJAIH-
OHHBIX CJIOEB, COEANHEHHHIX XXECTKHUMH HJH THO-
KHMH CBSAI3SIMH.

JXecTKne CBA3M NOMKIB O6ecnieymBaTth pac-
npelesieHHe HATPY3KH MEXKIY KOHCTPYKTHBHBIMH
CJIOSIMH.

13.2. CBsi3H MexJy KOHCTPYKTHBHHIMH CJOS-
MH CTE€H CYHTAIOTCS KECTKHMH:

a) npu J1060M TENJIOH3ONALHOHHOM CJIOe MpA
PacCTOSIHHSIX MeXKJYy OCSIMH BEepPTHKAJIbHBIX JH-
adparm He Gosee 10~ u He Gonee 120 cm, rae
h —TonmuHa Gosee TOHKOrO KOHCTDPYKTHBHOTO
cJ1o1;

6) NpH TEIJVIOH3OJSIHOHHOM CJOEe M3 MOHO-
JIUTHOTO Jlerkoro §eToHa HJH B BHAE KJaJKH H3
KaMHell MapkH He Huxke 10 npH THIYKOBBIX TOPH-
30HTAJbHLIX TPOKNANHLIX PRAaX, PacloJOXKeH-
HBIX Ha PACCTOSTHHH MeXIy OCSMH PAAOB TO BHI-
coTe KaajK¥ He Gonee 5h u He Gosee 62 cu;

B) NpH THIYKOBBIX NOPH30HTAJbHBIX NPOKJAL:
HBIX psAaxX, B CTeHaX ¢ BO3AYLIHOH IpocjoikoRk
WJIH C TelJIOH30JSINHOHHBIM CJI0eM, 3ajle1aHHbIX
B OJIHH M3 KHDIIMYHBIX cJioeB Ha 12 cu, a B gpy-
roit — we MeHee yeM Ha 6 cM. Paccrosinne Mexny
THIYKOBLIMH DSfaMM TIpHHUMaeTcss He OGolee
YKa3aHHOI'O B NOANYHKTE «6».

13.3. I'n6kue cBS3M cjefyeT BBHINOJHATH H3
KOPPO3HeCTOHKHX CTajel HJIH Ccrajeff, 3allH-
IIEHHBIX OT KOPPO3HH; CyMMapHas mJjouwanb ce-
yeHHs THOKHX cBsA3ed JoJkHAa OHITh He MeHee
0,4 cm? Ha 1 M2 110BEPXHOCTH CTEHBI.

13.4. Pacuer MHOroc/0fHbLIX CTE€H MPOHU3BO-
I¥TCA WO Hecylie#i cnocofHoCcTH. Paannuaiorcs
IBa CJay4as pacyeTa MHOTOCJOHHBIX CTeH:

a) IpH XeCTKOM COeAHHeHHU cioeB. Pazauu-
Hasl IPOYHOCTb H yNPyTrHe CBOWCTBA CJIOEB H He-
MOJIHOE HCIOJIb30BaHUE NPOYHOCTH CJIOEB NPH HX
COBMecTHOR pafoTe B CTeHe YUHTLIBAIOTCA NYyTEM
NpHBeJeHHs IJIOIARY CEYEeHUsI K MaTepHany oc-
HOBHOTO HECYLIEro cJosi. JKCUEHTPUCUTETHl BCEX
YCUAHH ONpemensiioTcss NOo OTHOUIEHHIO XK OCH
IIPHBEIEHHOTO0 CeueHHS.

6) npH THOKOM COeIHHEHHH CJIOeB Kaxabllk
CJI0H paccuuThHIBaeTcsi pasfeJbHO Ha BOCIPHHH-
MaeMble UM Harpy3kd; Harpy3ku OT MNOKPBITHA R
NePEKPBLITHA MepefalnTCHd TONbLKO Ha BHYTPEHHHR
caof. Harpyska or co6CTBeHHOro Beca YTeIIH-
TeJ MPHUHUMAETCS pacnpeleseHHONR Ha HecyllHe
€104 TIPONIOPUNOHANIBHO CeUeHHIo,

13.5. Tlpu npuBegenun cedyeHHH CTEHH X Of-
HOMY MarTepHaay TOMUIHHa CJI0eB I[PHHAMAETCH
(akTHYeCKOH, a WIHPUHA CJIOEB H3MEHsETCS Npo-

MOPUHOHANbHO  XapaKTePHUCTHKaM  NPOYHOCT¥
caoes no hopmyne
mi Ki R;
byp=b——, 190
p R (190)

rie by, — npuBeNeHHasT WHPHHA CION;
b — ¢akTudecKas WHPHHA CON;

R, m— pacuerHoe comnpoTuBJeHHe H xov(-
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(PHUHMEHT HCNOJB30BAHHUSI IPOYHOCTH
CJI0Sl, K KOTOPOMY IPHBOXHTCSA ceye-
HUe;

R;, m;,— pacueTHOe CONDOTHBJEHHE H KO3(-
GUIMEeHT HCNONB30BaHus  JO60ro
HAPYTOrO CJIOSI CTEHBL.

13.6. PacyeT MHOrOCJOHHBIX CTEH B JKECTKH-

MH CBSI3IMH NIPOH3BOAHUTCA MO popMysam:
a) LEeHTPaJbHO CXKaTblie 3JeMEHTH

N << mpa@FupmR;
6) BHElEHTPEHHO CXKaTble 3JIeMeHThl

(191)

N < mya@FapmR. (192)
B dopmynax (191) u (192):
R — pacueTHOe CONMpOTHBJEHHe CJOf, K

KOTOPOMY IIDHBeJIEHO CeyeHie;

Fpp— npuBeleHnas miowaib CeyeHHs, Om-
penensieMasi ¢ Y4YeTOM YyKa3aHHH
n. 13.4;

TaGnuua 62

Koadduuuenrst HCuoNb30BAHHA NPOYHOCTH MaTepHaoB
CJ0eB B MHOTOCJOMHBIX cTeHax (m;)

Kepnaunas ki1agKa Crnoft u3 KHp- Cnoft
CO CIOAMH IMYHON KNaAKH H3 NPYrHX
MaTepHanoB
H3 nerkoro Getona map-
xu 10 » BHINIE . . . . 1 0,7
U3 xamueir nerxoro Ge-
ToHa Mapok 10—15 . . ) 0,8
H3 kamuen Jjerkoro Ge-
TOHa Mapox 25 M BhlLIe 0,9 1
Ha xamuein syeucroro
aBTOKJIaBHOro 6eToHa Ma-
poK 25 M Bhmie . . . . 1 0,6
To xe, us siyencroro Ge-
ToHa 6e3 aBTOKJaBHOM 06-
PaGOTKH . . . o« . . = | 0,5

Fip..—miomans cxaToil 4aCTH IpUBENEH-
HOTrO CeYeHHs, olpelelseMas H3
ykasauus n. 4.20, aHaJOrMYHO onpe-
JleJIeHHI0 CXKaTOH 4acTH OJHOPOAHO-
ro ceueHHs;

~— OoNpefeNsIoTCs M0 YKa3aHuaM pas.
Nena 4 1o npHBeJCHHOMY CEYEHHIO H
MaTrepHaJsy, K KOTOpOMY OHO INpHBe-
JIeHO.

13.7. B MHOroCJO#HBIX CTeHaX ¢ THOKHMHU
CBA3SIMH KO3Q(}PHIUHMEHT @ IpPH pacyeTe CJOeB
cjaefyeT NPUHHUMATh IS YCJIOBHH TOJIIMHLI, PaB-
HOH CyMMe TOJILIMH IBYX CJ0€B, YMHOXEHHOH Ha
Ko3¢pduuuenr 0,7.

Ilpu pasinyHoM MaTepHaJe caoeB Koapduuu-
€HTBbl ¢ ClelyeT NPUHHMATh MO IIPHBEJXCHHOH YII-
pyroii xapakTepuCTHKe, onpeleiseMoir no ¢op-
MyJe

P, P, UMy,

=¢1h1+a2h2+"‘
h1+ha“*‘"'
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rie o; ¥ O,— YNpyrue XapaKTEPUCTHKH CJIOEB;
h; ¥ hy— TOMHHEBL C/I0EB.

13.8. B nByXC/JIOHHBIX CTeHAX INpPH JKECTKOM
CBSI3H CJIOEB 3KCIEHTPHCHTET NPOAOJNBHON CHIIHI,
HanpasJIeHHbI B CTODOHY TEPMOHU3OJALHOHHOrO
€105, He JOJKeH npesbimats 0,5 y.

13.9. TpexcJofiible CTEHBl C 3acHIIKAMH H.IH
3anojHeHHeM GeTOHOM MapKH HHxke 10 W ABYX-
CJIOHHBIE C yTeIVIMTeJeM MapkH 15 u HHxe pac-
CUHTBIBAIOTCS II0 CEYeHHIO KJIaAKH Ge3, yueTa
Hecyllel CocOGHOCTH yTeIIHTENS.

IIpumep 15. Pacuer ABYXCHOMHOH CTEHH K3 KHPNHYa
H SIYEHCTOOETOHHBIX KaMHed. [IpoBepHTb NpOYHOCTL npoO-
CTeHKa JABYXCJONHHOH KOHCTPYKUHH, HapPYXKHbIH CJOH KOTO-
POro BHINMOJHEH H3 IVIMHsHOrO KHpnuia Mapku 100 Ha pac-
TBOpe Mapk# 50, a BHYTPeHHHA CJIOH H3 KaMHed SYeHCTOro
B6erona mapku 35 Ha TOM e pacTBope. BricoTa 3Taxa
2,7 m. Crena caMoHecyLLasl.

CBfi3b MeXAY CJOSIMH OCYIUECTBJIEHA TBHIYKOBLIMH pS-
JlaMH KHpIOHYell KNaJKH, 3aXOASMHMH B GeTOHHBIT cJIOil Ha
TOJNIMMHY !/, KMpNHYa uyepe3 IIeCTb PAJOB KHPNHYA IO BHI-
cote creHnl. O6mas TOMKHA CTeHB 46 CM, TOJIIHHA Kup-
NHYHOINl cTeHKH 26 CM, CTEHKH H3 aBTOKJAaBHBIX, SYEHCTHIX
3on06eronnbix Xamueit — 20 cx. llIupuna npocrerka 90 ca.

Croft 3 siueHCTOGETOBHBIX KaMHell pacloJIOKeH ¢ BHYT-
penneli croponn. CTeHa caMoHecyulas, DacueTHOE YCHIHe
B CTeHe 16 7.

PacueTHoe CONpOTHBJEHHE KHPNHYHOM KJIAXKH IO
ta6bn, 10(2) R=15 x['/cu?, pacueTHoe CONDOTHBJAEHHe
KNALKH U3 AUEHCTOOETOUHBIX KaMHEl MPHHUMALTCS No Tabua.
13(5) ¢ xospopuunentom 0,8 (cMm. n. 3.8) R=8.08=
=6,4 kI'[cm?. CoellHHEHHE CJIOEB XKECTKOe, [I0ITOMY pacuer
TIPOH3BOJHUTCS 10 NMOJHOMY CEYeHHIO CTEHH.

Pacuer TIDOH3BOAHM B COOTBETCTBHH C YKa3aHUAMH
nn. 134 u 13.5. [IpuBogum ceueHHe CTEHB K OJHOMY MaTe-
pHaJNy — KHPNHYHON KJaAKe.

Ilo dopmyae (190) naxommM nNPHBEACHHYIO LINPAHY
CNOSt KNafIKH H3 AAYEHCTOGETOHHHX KaMHef

me Rg
my Ry )

bz = bnp = bl

0,6-6,4
Io Tta6a. 13.1 mx=1; me=0,6 n bz=9°W=
=23 cm.
Pa3mepbl npHBENIEHHOr0 CeyeHHs MOKa3aHH Ha puc. 78.
ITo rpadnkaM npHIOKeHHS 5 ompemensieM NONOMKEeHHe
UEHTpa TAMECTH CCUEHHS AJA:

¥ =0,365;
Zy = 0,365-46=16,7 ca; y,==Zo=16,7 cm; y,=29,3 cm.

OnpenensieM NUEHTP NPHJOMKEHHST HArpy3kW OT cOOCT-
BEHHOTO B€Ca CJIOEB.

ITo Ta6a. 23 npuHEMaeM yxx=1800 x2/#® u ans knag-
KH H3 SYCHCTOGETOHHBIX KaMHel Ya1:6 =600 x2/#® (xax nns
6eTona)
0,9-0,26-1,1.8:13 4 0,9-0,2-1-6-36 = x,(0,9-0,25-1-1,8 +
+0,9-02-1-6);
01=0,179=179 ca.

Haxonum 3KCUEHTPHCHTET NPHUJIOKEHHS HArpy3KH OTHO-
CHTENbHO OCH NPHBEJACHHOI'O CeYEeHHs



y1=16,7 cm; e;=17,9—16,7=1,2 c;
€ =Yo—er=29,3—1,2=28,1 cx.

JKCUGHTPHCHTET BHEIIHell CHJIB HanpasJeH H B CTOpO-
HY TOJKH (KHPIHYHOM CTEHKH).

ITo ¢opmyne upuioxkenns 6 (puc. 78) omnpenensieM
NJI0IaAb CKATOH YaCTH CeYeHHS

x= "/ﬁd—(ze"_d)ﬂe"—d)ﬂ:
by

2 20(2 28,1 — 20) + (28,1 — 20)® — 15,8 cx.

%//e'
i

-V

Puc. 78
b&=90 ca; bg-bm, =23 cm;
€=26 cx; d=20 cm;

/Z/
h=46 cx; y,=16,7 c¥;

¥3=29,3 CH; e=1.2 cu, ¢ d
e”=28,1 cM; x=158 cm g, | I

h

BricoTa cakaToif wacTy NOJKH NPHBENEHHOIO CEYCHHA:
x+e”"—d=15,84-28,1—20=239 cx;
Frp.e=239+23,2=2610 c#u?;
Fop=26,9-423,2==2800 cx’
Tlo npunoxennio 5 HaxOZHM MOMEHT HHEPIHH CeYeHH:
g a==0,565 u p=0,266 n=0,04
J = nbh3 = 0,04-90-46° = 35-10* ca!;

"
r= “/""P ‘/35 -10 =11,3¢x;
Fop 2800

270
= T = 24.
v 11,3
ITo Ta6a. 32 ¢==0,94;
r=11,3>8,7 x coraacyo n. 4.13 Maa=1;
ha=3,5r=3,5-11,3=39,6.
Haxoaum ¢; no popmyne (4.7)

€y lo
= —_— _—‘0,2 =
m=g[1 = (0083 —o2)]

7
=0,94 [ 1462 (0 0622 0,2] =0,93.

39,6
Pacyer mpomssonum no dopmyne (192)
Napen <Maa®iFup.cmR.
Tlo Ta6n. 62 m=1
Napen = 10,9826101,15 = 36400 =364 17> 16 r.
Crnexosatenbno, NPOYHOCTh TPOCTEHKA NOCTATOYHA.

14. CTEHbBI IPOU3BOACTBEHHDIX
U CEJbCKOXO3sIHCTBEHHbLIX
30AHHA

14.1. Hecymue xaMeHHbIE KOHCTPYKUMH JO-
NyCKaeTcsl NMPHMEHATh NPH KPAHOBEIX HArpyskax
g0 10 T 1 npu Hanuuuu MamMH 1-A KaTeropuu
JHHAMHYHOCTH Ge3 BHOpOM3OJaSIMH H 2-it H 3-it
KaTeropuu — IpH aKTHBHO# BHOGpou3oisiuuH. He-
CYLIHe KaMeHHble CTEHB U CTOJIOLI IIPH KPaHOBLIX
Harpyakax JAONyCKaeTCs IPHMEHATh B 3JaHHAX
BBICOTOH He GoJee 10 x.

14.2, [Ins knafKH HeCyoIuX cCTeH H CTOJNGOB
IPOH3BOACTBEHHBIX 3LAaHHH CJefyeT HPHMEHAThb
KHpIHMY MapKd He HHXe 75 H GeTOHHHIE HJIH NpH-
POIHbIe KaMHH, KaK IIpaBHJIO, MapPKH He HHXe 50.
Haa 30aHu ¢ nOMelIeHHSAMH INIePBOH TIPYIIIH
(cM. npuMeuanne 1 x ta6a. 63) BuicoTol 40 4 M
LOMYCKaeTCHd NpHMEeHeHHe TPHPONHBIX KaMHed
Mapox Huxe 50.

14.3. {151 KJIafKK CTE€H ¥ CTOJAOOB NPOU3BOE-
CTBEHHBIX 3QaHHH CJeAYeT NPHUMEHATh MAapKH
pacTBOpa He HUXe YKa3aHHHIX B Ta6a, 63.

Ta6auuna 63

MHHHMANbHBIE MAPKH PACTBOPOB AASl KNAAKH CTEH
H cT0JGOB MPOH3BOACTBEHHBIX 3AAHHHA

MHHEMaNbABNE MapKH PacTBOPOB KiIafKK

Tpynna noMmemenuft

cTeH cToa6oB
I 10 25
i 25 50

IMpuMmeganusn: 1. K I-i rpynme OTHOCATCH nOMEIIEHHS
Ge3 NHHAMHYECKHX HArpysoK MJH e C MamHHaM¥ 1-R KaTeropHr
RuraMBRYHOCTH. Ko II-ff rpynne — noMelmeHHst ¢ KpaHaME HIH Xe
¢ MamHuHaMH 2-H u 3- KaTeropHn AUHAMBYHOCTH.

2. Ans npoH3BOACTBEHHH X 3AaHMA 1-A rpynnu BHCOTOR N0 4 #
RONYCK&eTCs NPHMEHEHHe PACTBOPOB MAapKH 4.

14.4. Ilpu onHpaHMH Ha CTeHHl HJH CTOJOH!
NepeKPhITHH, HA KOTOPHIX PAClOJIOXKEHB MAaUINHb
2-i m 3-# KaTeropuii JQUHAMHUYHOCTH, a TaKkKe
MOAKPAHOBBIX 0aJIOK, cleAyeT NPHUHUMATH CJle-
LYIOLIHe KOHCTPYKTHBHBIC MEPONPUATHS:

a) TpHMEHATb THUINH CTEH M3 CIVIOMIHBIX Kja-
HOK,

6) yuacTKH KJaJK{ NOJ OHOPaMH NepeKphl-
TH WiIH 6ajOK YCHIMBATh CETYATHIM apMHpOBa-
HHeM [IOTNOJHUTENbHO K Heo6GXOAUMOMY IO pacye-
Ty Ha MecTHOe CxKaTHe. ApMHpOBaHHe KJaIKH
NpPOH3BOAUTCS B npefenax 1—1,2 # HuXke onop
yepe3 2 psiia KJIaAKH ceTKaMu ¢ suedkoir 703
X70 mm U3 cTepxKHel nuaMeTpoM 4—D5 mm;

B) YCTaHaBJIHBaTh JAONOJHHTEJIbHBIE CBSI3H
B yIJIaX W IepeceueHHsiXx CTEH B YPOBHE IepPEeKpHI-
THi U3 2 cTepxKHel RuamerpoM 10 su;

r) NpPH KpaHax TIpy30NOJ’beMHOCTBIO GoJjee
5 7 Han MammHax 3-# KaTerOpHH KHHAMHYHOCTH
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YCHIATb CTeHRl FOPH30HTaJbHOR apMaTypoil HaH
JKeNe30KHPNMUYHBIMH H XKeJe306eTOHHLIMH IOfi-
caMH, NDHYEM CeYe€HHe apMaTypHl B IOsice CJe-
ILyeT NPHUHHMaTh He MeHee 4 cM% NpH INIyXHX CTe-
Hax B 6 cM?> —npH CcTeHax, OCaaGJeHHHX TNpo-
eMaMH. Hosca n 06Ba3KkH pacnonaraioTcs B Bepx-
Hell 4aCTH IJyXHX CTeH, a NpPU HaJHUYHH NPOEMOB
COBMEUIANOTCA ¢ TNepeMbluykaMH. [IpH HaJaw4yHx

I-1
A r J— .
T ¥
— !
-
- u=< Puc. 79. 'n6kne
1 1 CBSI3H XA Kpen-
4" For A7 JeHHS  CcaMoHe-
H_A CYUWIHX CTeH K
= Kapxacy
L [ == CTePKRR
) 2 10 an
~— - 4

MOCTOBBIX KDPaHOB IIOsica P@CloJaralpTcs B Kaan-
Ke CTeH Ha ypOBHe NOJAKDaHOBO# 6anku. B 3asu-
CHMOCTH OT HHTEHCHBHOCTH JHHaMHYECKHX BO3-
KeHCTBUU M BBICOTH! 3/@aHUf NOACAa MOTYT pacro-
JarathCsl TakXKe H B APYrHX YPOBHSIX IO BHICOTE
CTEHHI;

1) KMpIHMYHEIE CTOJIOH M NHJSACTDH, HecyliHe
KpaHOBLIE Harpy3ku, KpOMe apMaTyphl, yKasaH-
HOH B NI «a», «6», JOJMXHL OBITb KOHCTPYKTHUB-
HO apMHPOBAHHI CTaJbHLIMH CETKaMH, YKJIalblBa-
e€MBIMHU He pexe 4yeM yepes 1,5 # no BricoTe CTOJ-
6a JIH NHISICTPEIL.

14.5. Ilox onopaMu ¢epM, NPOroHOB H MOA-
KPaHOBBIX 6ajloK NOMXKHbI GbITh YJOXKEHH A
pacnpesnesieHus NaBAcHHA Kele306eTOHHBE MJIH-
Tbl, KOTOPble HOJIKHH CBSI3bIBATH NHJSICTPHL €O
CTeHaMH, cJlellyeT TaKxKe [IPHMEHATb APYrue KOH-
CTPYKTHBHBIC yKasaHus ni. 4.27—4.48.

14.6. CamoHecymue CTeHbl B KapKaCHBIX 3]a-
HHAX JIOJIKHBl ObITb COGNUHEHH C KOJOHHAMH
THOKUMH CBS35IMH, LONYCKAIOIMMH BO3MOXHOCTh
HE3aBHCHMBIX BepPTHKaJbHEIX AedopMaLHi CTeH
H KOJIOHH (puc. 79).

Cssa3u ycrasapausaiorcs yepes 1,2 # no BH-
COTe KOJIOHH H 06eCnieynBaloT YCTONYUBOCTb CTEH,
a TakxKe nepefavy LeficTByiouiell Ha HHX BeTpo-
BOil HATPY3KH Ha KOJIOHHBI KapKaca.

14.7. Tlpu xpaHOBHIX Harpy3Kax cjlefyeT YuH-
THBaThb B pacyeTe MOHHIKEHHE Hecylle#l cno-
COOGHOCTH KJaAKH NPH NOBTOPSIOIHXCS Harpys-
Kax yMeHbHIEHHEM pAaCYeTHBIX COIpPOTHBJIEHHH
COrJIacHO YKa3aHHsaM m. 3.12.

Ilpu neo6xomuMmocTH (HanpHMep, NpH AHHA-
MHYECKHX Harpy3kax OT HECKOJbKHX MamuH 3-i
KaTeropu# IHHAMHYHOCTH) MPOH3BONUTCHA Pacyer
Ha JHHaMHYeCKYe Harpysku corjacio «HMHCTpyk-
1A TO PACUeTy HECYMIWX KOHCTPYKUUH NMpOMbI-
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JICHHBIX 30aHUA U COOPYKEHHI HA AHHAMUYECKHe
Harpyskn», 1970, HHUUCK Toccrpos CCCP.
14.8. CTeHH CeNbCKOXO3ANCTBEHHBIX 3AaHHM
A COOPYXeHH cjiellyeT IIPOEeKTHPOBATh C YYETOM
tpeGopanuii raas CHull II-H.2-71 «3nanus u
COODYMEHHs! LT XpaHeHus1 1 nepepabOTKH CeJb-
CKOXO3sIicTBeHHO#l npoAayKuud. Hopmel mpoex-
tupoBaHus», [I-H.3-69 «)KuBOoTHOBOQUECKHE H
OTHIEBOJUECKHe 3JaHUs W COOpYXKeHHs. Hopmbi
npoektupoBadus» u II-H.6.-67 «Cxaagu cyxmx
MHHepaJbHBIX YAOOGPEHHA H XHMHYECKHX CPEACTB
samuThl pacreHuid. Hopmbl mpoexkTHpoBaHHS».
14.9. BnaXXHOCTHBIA  PEXHM  TOMeIIEHHHA
yCTaHaBJAUBaeTCs HOPDMaMH TeXHOJOrHYeCKOro
NPOEKTHPOBAHHs 3[aHHil DPa3JHYHOTO Ha3Hade-
Husl. HopMaTHBHBIE XapaKTEPHCTHKH BJIaXKHOCT-
HOrO pEeXHMa INpOM3BONCTBEHHBIX TNOMeLleHHM
OCHOBHBIX CEJbCKOXO3fIICTBEHHBIX 3XaHHI mpHBe-
IeHH B Tabu. 64.
Ta6anuua 64

XapaKTepucTHKa BJAXKHOCTHOTO PeXHMa
CENhCKOXO03ANCTBENNBIX 312NN

OTHOCHTeAbHAN
BIAKROCTh BHYT- Bnaxnocﬂmﬁ
peNHEero BO3AVXa | pexum (8 COOT-
Haamagenne 3maruf (N0 HOpMAM Tex- | perctunu ¢ raasoft
HOJOTHUECKOrO CHuIT 11-A.7-71)
NIPOSKTHPOBA-
Hus), %
Jlykoxpaunanma . 50—60 OpMaJBHE
Tensiteukn . . . . 70 Baareupiit
3naunsn nas cBineh 70—75 >
Nruunuxu . . 60—70 »
KoposHukn 1 3anns
JA5i MOJIOAHSAKA 80—85 Moxprifi
3nauns Aas oBel 75—80 >
3nauns A Joma-
et . . . . . . . 85 »
Kaprodene-, xany-
CTO-, KOPHemJIOROXpa-
HATHIA . . o o 80
IMnomoxpaunauina . 90 »

NMpumenanne. B npoexrax cenabcKOXO3AACTBEHHEIX 3Ra-
HHR B 3aBHCHMOCTH® OT MPHAATHIX NMPH NPOEKTHPOBAHHH BEHTHAARHM
fapaMerpoB BO3AYXOOGMeHA M TEMNepaTyph! MNPHTOYHOrO BO3AYXa
OTHOCHTEeAbHAast BAAXKHOCTL BHYTPEHHEro BO3AYyXxa MOXeT OuThb NO-
HH)KEHA NO CpaBHEHHIO ¢ HOPMHDYEMBIMH BENHYHHAMH,

14.10. KaMeHuble CTeHH CeNbCKOXO3AHCTBEH-
HBIX 3JIaHHH BBIMOJHSIIOTCS W3 KWpUHYa, GeTOH-
HBIX ¥ NPHPOAHLIX KaMHell. B HeHecylIHX cTeHax
OMHO3TaXHHIX 3naHHi IV Kinacca ¢ HOpMaJbLHBIM
H BJaXKHBIM PEXMMOM MOTYT NDHMMEHATLCS TPYH-
TOGETOHHBle KaMHH M KaMHH H3 CHIDLOBHIX Ma-
TEpPHAJIOB: caMaHa, ChIpIIOBOrO KHPIHYa.

14.11. PekoMeHxanuy no nNpHMeHeHUIO KaMeH-
HBEIX MaTepHa/ioB B CTEHaX CEJbCKOXO3sHCTBEH-
HBIX 31aHHA B 3aBHCHMOCTH OT BJ&XHOCTHOrO
pexuMa NOMEUIeHUi W Kiacca 3QaHHA mpHBele-
HBL B Ta6ua. 65.



Ta6auuwa 65

O6aacTh NPHMEHEHUSI KAMEHHBIX MaTepHaIOoB
B CTeHax CeJabCKOX03AACTBEHHBIX 3JaHMMH

BnaxkHoCcTHbIt DEXHM TPOH3BOA-
CTBEHHBIX TNIOMElIeHHA

HOp-
Marepuan MaJbHE BJaXHuf MOKpHf

Crenenb AONTOBEYHOCTH

Kupnuy rauHsHBR O6H-

KHOBEHHEI!I NJIacTHYeCKOro
. I, I

npeccoBaHHa . . II, III II, 111
To ke, moaycyxoro
TpeccoBaHus R I 6 B 00 — —

Kupnuu cusHkaTHBLT II, III 1 —

Kupn#4 rauHAHHA nyc-
TOTEJHNA  NJIaCTHYECKOro
NPecCOBAHHR . . N

To e, noaycyxoro
IIpeccOBaHHS .

Kamuu  Jerko6eToHHbIe
CTIOWHKE . . . . .

To ke, nyctorensie

KaMuu H3 siyeHCTHIX Ge-
TOHOB ., . , .

1, 1 11 —
11, 11 11 —

II, 1II 111 -
II, 1II 111 —

II, I | I (cMm. mpm- -

MeyaHue 2)

Kamun GeTOHHBIE
CIVIOIUHBIE H3 TAXEJOro
GeroHa y=>1800 x2/#® 3a
HCKJIIOYeHHeM GeTOHOB Ha
TOMJIHBHLIX IIJaKax . . —_

I, 1II I, It

Nprueagunsa 1. CenbckoxoasAcTBerHbe 3ganus | crene-
HH JIOITOBEYHOCTH, KaK NPABHAO, Heé NPOEKTHPYIOTCS.

2, B 3naunusax ¢ BraXubiM pexumom 111 crenexu RonroseqHo-
CTH AONYCKaercs npHMeHeHHe XaMHefl H3 neHo- M ra3o6eTora npH
YC/IOBHH YCTPOACTBA MAPOHIONAUKR HA BHYTPEHHER MOBEPXHOCTH
CTeHBI.

3. CreHsl 3 NMPHPOAHOrO KaMHR MPOCKTHPYIOTCH NO ClenHanb-
HBIM YKa3a8HHAM, YTBEPXKICHHHM TOCCTPOSIMH COIO3HBIX pecnyGaHK.

14.12. TonmuHa COJIOMIHBIX CTEH M TOJUIMHA
yTenauTe]s B 06JerYeHHBIX CTeHaX NMpPHHHUMAaeTcs
N0 TENJIOTeXHHYECKOMY pacueTy H3 YCJOBHS He-
BHIMaJleHHs] KOHJeHcaTa Ha BHYTDEHHei IOBepx-
HOCTH CTeH.

14.13. JIns HapyXHEIX CTE€H CeJbCKOXO3fH-
CTBEHHBIX 3/1aHHH DEKOMEeHAYIOTCS ObJerdeHHble
THIBI KJaA0K.

Knaaku ¢ 3aceinkamn (tun VII a u 6) moryr
NPHMEHATLCS TOJbKO JJIS Orpa)KAeHUs IOMelle-
HHH C HOPMaJbHON BJIAXHOCTBIO B 3JaHHAX He
BBILlE ABYX 3TaXKeH.

Knanku ¢ serkum 6etonoM (THnsl VIIa u 6 u
VIIl), a rakxke Ki1anku U3 ABYX KUPNHYHBIX CTe-
HOK ¢ MHHepaJIOBAaTHHIMHK IVIMTAMH MeXAY HUMH
(tun VII) MoryT nmpuMeHSIThCS M AJS Orpaxje-
HUS CTeH BJIaXKHBIX NTOMELIeHIH.

14.14. Tlpyu nNPOEKTHPOBAHHH ONHO3ITAKHBIX
3MaHHHA, CTEHBl KOTODbIX BOCNPHHHMAIOT [OpH-
30HTaJbHble HAarpy3ku (OT MAaBJEHHS CBHINYYHX

MaTepHasoB HJHM TPYHTa), MOKPHITHSI MOTYT
paccMaTpuBaThCs KaK ONOPH ¢TeH (cM. 1. 17.15).
Ilpu s3TOM RONXKHA 6bITH OGecneyeHa CBSI3b MeX-
Ay CTEHOH M NOKPBLITHEM aHKEpPaMH, CEYEHHS KO-
TOPHIX ONpenessiioTcsl pacueToM. B atoM cayuae,
NpH HeOOJbIIHX BEePTHKAJbHBIX Harpyskax oOT
Beéca MNOKPBLITHA, TOJIIHHA CTEH ONpeae/sieTCs
OGBIYHO H3 YCNOBHS YCTOHYHBOCTH (BEeJTHYHHBI
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Puc. 80. Crenbl, BOCIPHHUMAIOMHE TFOPH3OHTAJbHLE Ha-
rpy3Ku

G — ANs HeOTaNJAHBAaeMbIX 3faHHR; 6 — AN yTenAeHHHX 3n0aHKA;
1 — KHpNHYHAA KAaAKa; 2 — yTEIUIHTENb
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3KCUEHTPHUCHTETAa HOpManbHOM cHibl). [1pu Haan-
YHH BEepXHEH ONOPHI CTEHB PeKOMeHAyeTCs Mpo-
eKTHPOBAaTh € NHJASACTPAaMH, PaclioJOKEHHBIMH
¢ BHYTpPeHHel CTOpOHH. B 3arny6JeHHBIX OIHO-
3TaXHbIX 3aHUAX, IPH FOPH3OHTANbHBIX Harpys-
Kax OT JaBJeHHs TpYHTa, MNHJISCTPBL CJaedyeT
pacmnoJiaraTe € Hapy»XHOH cTOpoHbl. Paccrosinue
MeXIYy MNHASCTPAMH (B OCfIX) peKOMEeHAyeTcs
IPUHMMATh PaBHBIM 3 HJIH 2 M, a TOJIIHHY CTeH
n wupury nuascrp 25 cm (puc. 80, a). ITpou-
HOCTb CTE€H Ha YyYaCTKax MexXJAy IHJAACTPaMH
JoJKHa ObITb NpOBepeHa Ha H3ruG no nepe.s-
3aHHOMY CeYeHHIO NpH JeHCTBHH TOPH3OHTAJb-
HBIX Harpysok. [Ipy HeoGXOMNMOCTH yTeIVIeHHs
CTeH IJINTHBIA YTem/HTeJb pacnosaraercs ¢ Ha-
PYXKHOH CTODOHHB CTEHBI H Orpakjaercsl 3allHT-
HOH CTEHKOJ TOJIIMHON B noakupmuya (12 cm),
nepeBsi3aHHON ¢ nuasicrpaMu (puc. 80, 6).

14.15. Kpome BJAHsIHHSI BJIaXKHOCTH BO3AyXa
NIOMEIlleHHH CJellyeT YYHThIBaTh TaKxe arpec-
CHBHOE BO3JeHfCTBHE ra3oBOH CpeIbl CEJbCKOXO-
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37CTBEHHBIX 3[JaHUE Ha KAMeHHBle MaTepHaJbl.
CreneHb arpecCHBHOTO BO3JIE€HCTBHS ra30BOM cpe-
bl CeJIbCKOXO3SIHCTBEHHBIX 3/1aHHMH, B TOM YHC/Ie
CKJIaI0OB MuHepaJbHBIX YIA0OpeHH!, HeO0OXOmH-
MOCTb 3aLIHTHl 1 PEKOMeHJAyeMble BapHaHTH 3a-
WHUTHLIX TOKPBITHA YCTAaHABAHBAIOTCA IO IJlaBe
CHull 1I-B.9-73 «AHTHXOPPO3HOHHAS 3amuTa
CTPOHTEJNBHBIX KOHCTPYKUHH 3JaHHH H COOpYXKe-
Huit. HopMbl MPOEKTHPOBAHUA® .

15. AJIEMEHTbBI CTEH

ITepembiuxu

15.1(6.34). IlepeMblukn 1ad  NePEKPHITHA
IIpOEMOB B KaMCHHDLIX CTeHax <CJIeAyeT IpHMe-
HSITb, KaK NPaBHJIO, COOpPHBlE Kee306eTOHHBIE.
IlepeMbIukn clenyeT pacCYMTHIBATb Ha HATPy3Ky
oT 6aJI0K H HACTUJIOB NIEPEKPLITHH, ONHPAIOIIUXCS
Ha KJaJKy ¢ IepeMblYKOi M Ha JaBJeHHe OT
CBeXeyJI0XKeHHOW HeOoTBepJeBLIed KIaJKH, SKBH-
BaJICHTHOE BeCy Mosica KJaJAKH BBICOTOH, PaBHOIi
/s mposnera nepeMblYKH JIsi KAAAKH B JIETHHX
YCJIOBHSX M 11€JIOMY TIPOJIETY IPH KJaAKe B 3NM-
HHX YCJIOBHSX (B CTaAuM OTTAUBAHHSA).

IIpumevyanus: 1. Jlonyckaercs npu HaJHYHH COOT-
BETCTBYIOIUHX KOHCTPYKTHBHHIX 3JIeMEHTOB (BHICTYNIM B
cBOpHBIX NE€peMBIYKaX, BLINIYCKH aPMaTypH H T. I.) Y3HTH-
BaTb COBMECTHYIO PaGOTy KJafKH C NepeMHYKOH.

2. Harpyaxn Ha nepeMH4YKH OT 6aJIOK H HaCTHJIOB Tmiepe-
KPHITHR HE YURTHBAIOTCH, €CAM OHH PACNOJNOMEHH BHIIE
KBaJpaTa XJajKH cO CTODOHON, PABHOM NPOJETY NEePEMBIYKH,
a NpH OTTaRBAIOMIEN KIAJKe — BHIIE NPAMOYrOJbHHKA
K7MaJKH BBHICOTOM, paBHON YABOEHHOMY MpOJIETYy NEPEMBIUKH
B cBety. JonyckaeTcss YCHIHBATb NEPEMBIYKH NOCTAHOBKOR
BPEMEHHBIX CTOEK Ha KJHHbSIX Ha NEpHROR OTTaMBaHus M
NIepBOHAYAJbHOrO TBEPACHHA KAALKH.

15.2. ITpoekTHpOBaHHe HeapMHPOBAaHHHIX Ka-
MEHHBIX IIepeMbIueK (pSAOBHIX, KAHHYATHIX, apOU-
nglx) MPOU3BOAUTCA MO yKa3aHHsM . 15.3—
15.9.

15.3. Ilposersl HeapMHPOBaHHHIX KaMEHHHIX
nepeMblYeK He HOJKHBI NPEBHIATb YKa3aHHBIX
B TabJ. 66.

15.4. HanMeHbInass KOHCTPYKTHBHAS BbICOTA
HeapMMPOBAHHHIX KaMeHHBIX nepeMblYek yKasa-
Ha B Ta6J. 67.

15.5. B psanoBbIX nmepeMblukax Bo u3bexanue
BbINAJlaHHS KUPMNHYeH HJIH KaMHeH H3 HHXHero
psaa noj HUM HeoOXOAHMMO YKnaAbiBaTh B CJOH
pacTBopa TOJWHHOH 2—3 ¢M apMaTypy B KOJH-
yecTBe He MeHee OJHOrO0 CTepXHs CeyeHHeM
0,2 cm? Ha xaxable 13 ¢ TOMNIIHHEI CTEHBL.

15.6. PanoBble, KJIHHUAaTEIE M apOYHHIE Nepe-
MBIUKH DPacCCYHTBIBAIOTCS KakK apku. [Ipu ompe-
JleJleHHH pacnopa paccTosiHMe KPHBOH NaBJEHHSA
OT Bepxa NlepeMbIYKH B 3aMKe H OT HH3a Inepe-
MBIYKH B NIiTaX NPHHHMaeTCA no Tab.1. 68.
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TaGauwua 66

MakcKMaJibHble IPOJIETH NepeMblueK H3 HeaPMHPOBAHHOR
KJAaAKH NPH MapKe KUPNKHYA AN KaMHs 75 W Bbillie

MaxkcHmanbHele NPOJSETH NEpPeMuiyek B M
Mapxa apoqﬂigngg:aablcore
pacrtsopa
PRACBHX | KJIHHYaTHX
l/ﬁ—’/h l/r‘l/c
nponera npoJaera
50—100 2 2 3,5 4
25 1,75 1,75 2,5 3
10 — 1,56 2 2,5
4 — 1,25 1,75 2,25
MprMevanssa 1. MakcuManbHbe NMPONETH NepeMuYex N3

KHpNH4a, GeTOHHHX H NDHPORHMX KaMHel Mapok 35--50 yMeubua-
I0TCH YMHOMXeHyeM na xoddpduuuent 0,8,

2. ApouHne nepeMbIYKH ¢ OponeraMk Gonbwle YKA3aHRWX B
Tabn. 66 KOHCTPYHPYIOTCR H DAacCUHTHIBRIOTCA KaK apKH.

3. HeapMupoBaHHBE KaMeHHble MepeMbuykH (pAAOBHE, KAHH-
yaThle H apovHbie) He AOMYyCKAalOTCA B CTeHaX 3NaHuR, KOTOpwie
6YRYT DOABEPraThbCH 3HAUHTEAbHHIM BHOPAUHOHHHIM HAH YRApHHIM
BO3MEeAACTBHAM, a TaKike B CIAyYasx, KOFAa BO3MOXHA HepaBHOMEep-
Has ocafka CTeH.

Ta6bauuna 67

Haumenbuiag KOHCTPYKTHBHaAf BLICOTA NepeMbiuek
H3 HEapMMPOBAHHOM KNanKu (B NOJRX OT nponera)

HanMeHbIas KOHCTPYKTABHAS BLICOT@ mepeNbiyek
(8 monsx OT npoJsiera)
Mapka
pacTeopa PANOBRIX
KAKHYIATRX | aPOYHNX
H3 KHPNHYa H3 KaMHEf
25 0.25 0,33 0,12 0,06
N BHIE
10 — — 0,16 0,08
4 —_ —_ 0,20 0,10

NpuMeuaunne T[Iox KOHCTPYKTHBHON BLICOTOR mnepeMuIYKA
NOHHMAeTCS: MAAR PAZOBOf NepeMbHYKH — BLICOTA Nosfca Kaal-
KH Ha PacTBOpe NOBLIIIEHHOH NPOYHOCTH: JAR XKinHYATOR o
apouHoR liepeMbiyek — BHICOTa Nosica KAAaAKE Ha pe6po. KoHcrpyx-
THBHA&S BHICOTa PAAOBLIX KHPIHYHBIX NMepLMbleK HXOJKHA OHTh He
MeHee 4 PRAOB KHpuH4a, 8 NepeMuyek W3 KaMuefl — He meHee 3 ps-
OB KaMHA,

15.7. BennyuHa pacuetHoro pacnopa H ps-
IOBBIX, KJHHYATBIX H apPOYHBIX NepeMblueK omnpe-
neJssieTcs no popMyJsam:

a) B nepeMbluKax Oe3 3aTsXeK

M
H=——"; 193
—od (193)

6) B nepeMbIYKaX C 3aTAXKKOH

M
=, 194
H ho—d (194)
rne M — BenuunHa HauGoJbLIero  pacyeTHOro

Harubampuiero MOMeHTa B IlepeMbluke,
onpejensieMasi XKaK IJs CBOGOAHO Je-
)Kaulel 6aJKH, oT cOOCTBEHHOr0 Beca
TIepEeMbIYKH U OT JaBJIEHHS KOHUOB 6a-
JIOK, IPOT'OHOB H HaCTHJA, ONHpaIOUIHX-
€S HA NIeDPEMBIYKY;



¢— pacyeTHast BHICOTA NEPeMbIUKH;

h,— paccrosinie OT BepXa PacyeTHOH 4acTH
NepeMbluKM JI0 OCH 3aTSAXKKH;

d— paccrosiude KDHBOH [aBJIeHHSI B 3aMKe
OT BepXa nepeMblYKH H Ha ONOpax oOT
HH3a nepeMbIYKY 1o Ta6J. 68.

Mpumeuanue. Harpyska ot cobicTBeHHOro Beca me-
peMbIgeX onpenenseTcsi ¢ yyeToMm yxasammi m. 15.].

Ta6auuna 68

Paccronnne d KpHMBO# AaBJeHHSA B 3aMKe OT Bepxa
PepeMbIYKH U HAa ONOPaX OT HH32 NePEeMBIYKH
(B 1ORAX OT PAcYETHOA BBHICOTHI EPEMBIYKH C)

Besauunua d B DONAX OT PACYETHOR BEICOTHI
Mapka TepeMBIYKH €
pacTBOpa
NpH MapKe KHpNHYa H NpH Mapke KaMEA 50
KaMHA 75 B Bbille uixe
100 0,1 -
50 0,12 0,15
25 0,15 0,2
10 0,2 0,25
4 0,25 0,3

NMpumewannna 1. [lon pacueTHOR BHICOTOR mnepeMBIYKH
MOHUMAETCA BHICOTA MEPEMBLIYKH JI0 YPOBHA ONHPAHEA GaNOK HIN
HACTANA NepeKPHITHA

2. Ilpn oTcyTcTBMM HArpPY3KH Ha NEDEMEIKH OT NEpPeKpHITHR
Wnu APYrHX KOHCTPYKUHA, KpoMe COGCTBEHHOTO BecCa; pacderHas
BHICOTA NepeMbIYKH ¢ NMPHHHMAETCH paBHOR !/3 mpoxaera.

3. InA apovHBIX nepeMbiueK pacyeTHasi BEICOTa NPHHAMAETCH
OT YPOBHsI NIAIT JI0 YPOBHS ONApaHMs GaJOK MM HAaCTHJA HNEPeKph-
THst (BKNIOMas BHICOTY NOALEMa MEPEMHIYKH).

15.8. IlpouHocTe KJ4AKH NMepPeMBIYKH B 3aMKe
H Ha ONopax npoBepsieTcs Ha JeficTBHe BO3HHKA-
IOII[ETO B IIepeMblYKe pacnopa, KOTOphIA paccMar-
pHBaeTCH KaK BHElUEHTPEHHO NPHJIOXKEHHAs B ro-
PY3CHTAJbHOM HAanpaBJCHHH CHJa € 3KCUEHTPH-
CHTETOM

eo=—;———d. (195)

Ilpu 3TOM pacuer pacTAHYTOR 30HH MmepeMbly-
KH TI0 PACKPBITHIO TPEIHH He NPOH3BOTUTCS.

15.9. B xpafinux nepemniykax (y yrJaoB 3ja-
Husl) HeOGXOAMMO JONOJHHTENbHO IPOBEPHTH
NpOYHOCTb NATH Ha CPe3 H NPOYHOCTH YIriOBOroO
NpOCTeHKa Ha JeficTBHe pacmopa nepeMbluxu f.

IIpouHOCTh NAATH MepeMbIYKY Ha Cpe3 npoBe-
paerca mo dopmyne (34). Ilpounocrs yrioBoro
NIPOCTEHKa NPH OTCYTCTBHU 3aTSKKU NpOBepsier-
Csl Ha BHEIlEHTPEHHOe CXaTHe B IJIOCKOCTH CTEHH
NpH NeHCTBHH BePTHKAJbHOH NPOJOJbHOH CHJE]
u pacnopa H. BenuuHHa 3KCLEHTpHCHTETA paB-
HoleHCTBYyIOIlell Ha YypoBHe NOJZOKOHHHKAa Me
JOJIXKHA NpeBbIATL egp=0,7 Y.

Ecnn comporrBJ/eHHe OSTH cpe3y MJIH YIJO-
BOIO NMpPOCTEHKa Ha BHELEHTPEHHOE CXKaTHe He-
JOCTaTOYHO, I BOCIPHSITHS pacmopa B Ilepe-
MbiuKax TpefyeTcs yCTaHOBKa 3aTsKekK, KOTOphle

3afleNIbIBAIOTCA B KJAaJAKy Ha riay6HHY He MeHee
50 cx oT xpas npoeMa. CeueHue 3aTAXKEK NpOBe-
psercs no Gopmye

H << RaF,, (196)

rie F,— naomanb ceyeHHUS 3aTAKKH.

Kapnusoet u napanerot

15.10. O6Gmui BoiHOC KapHH3a, 06pa3oBaHHO-
ro HalyCKOM psI0OB KJaAKH, He ROJXKeH mpe-
BLIILIATh NMOJIOBHHBI TOJUIHHBL cTeHBl. IIpu 3ToM
BBIHOC KaXJOro psiia He JOJIXKeH NpeBumaTh !f3
IJIMHBL KAMHS HJIM KHPOHYA.

Jas ycTpolicTBa KapHH30B C BRIHOCaMH, IIpe-
BHIIIAIOIHMH MOJOBUHY TOJLIHHBI CTEHbI, IpHMe-
HAIOTCSL Kesle300eTOHHble MJMTH WAH 6aJKi,
3ajle/biBaeMble B KJAaJKy NIpU MNOMOIIH aHKepOB
(n. 15.12), a B kpynHOnaHeJbHbIX H KPYNHOGJ0Y-
HBIX 3JlaHHSIX — ClelHaJbHble KapHU3Hble GJIOKY.

IIpn Gonbmiux BHHOCAX AJAf  yMeHblIEHHA
Beca NIPHMeHAIOTCH cGOpHble MyCTOTebie Kee30-
GeTOHHbIE KapHH3EL

15.11. TIpn MaJjbIx BHIHOCAX KapHH30B (Me-
Hee NIOJIOBUHH TOJUIMHBL CTeHHI H He 00Jiee
20 c) U npH OTHOLIEHMH BHICOTH IapaneToB K
TOJIIIHHE MeHee Tpex AJsl HX KJAaJKH NPHMeHS-
I0TCS Te XKe PacTBOPHI, UTO Il AJNS KJIaAKH BepXHe-
ro staxa. Ilpux GoapwioM BBIHOCE KHPHHYHBIX
KapHH30B, 8 TakXKe NpH OTHOINEHHH BBICOTHI Na-
pameToB K TOXL{HHe 6OJiee TPeX MapKa pacTBopa
LIS KIaJKH QOJKHA ObiTh He HHXe 25.

15.12. KapHuse!l B napanersl, ecJH YCTOHYH-
BOCTb MX HEJOCTATOYHA, NOJKHBI YKPelJasThCs
aHkKepaMH, 3ajeflblBaeMbIMH B HHXKHHX y4acTKax
K71aJKH. B3amMeH aHKepOB NI YMEHbUIEHHS OINpO-
KHABIBAIOWEr0 MOMEHTa KOHCOJbHOH 4acTH Kap-
HH3a MOXKeT JeJaTbcs O6paTHHIH HANYCK KJIaIKH
CO CTOPOHH YepAaka. PaccrositHme Mexny aHKe-
paMH He JOJXKHO NpeBHIIATb 2 M, €CAH KOHIBI
aHKePOB 3aKpelIfloTCs OTJAebHBIMH waHbaMu.
[Tpu 3akpenJieHHH KOHIOB aHKEPOB 3a MPOLOJb-
HYI0 6aJKy HJH 3a KOHLBI POrOHOB DAaCCTOSIHHE
MeXJy aHKepaMH Moxer OHITb yBeJHUeHO
oo 4 m,

AHKephl JOJXKHBE NPHHUMATBCA TAKOMH AJHHBI,
4yTOGHl HX 3aJleJIKa paclonarajiach He MeHee 4eM
Ha 15 cm HHXKe TOrO ceyeHus:, rie OHH TpPeOYIOTCA
1O pacuery.

Ilpn yepAayHBIX NepPeKPHITHAX IO xKeje3oe-
TOHHBIM HACTHJaM uaM 6ankaMm peKoMeHIyeTcs
KOHIIbl aHKEepPOB 3aJe/biBATh NOX NePEeKPbITHAMH.

B cOOpHLIX KapHH3ax H3 KeJe306eTOHHBIX
3JICMEHTOB JOJKHa OblTh OfecneuyeHa B Ipolecce
BO3BEeHHA YCTOHYHBOCTb Ka)KJIOTO 3JIeMEeHTa,

15.13. AHKepHl IOJKHBI pacrosaratbCs, Kak
NpaBUJIO, B KJaJKe, Ha PacCTOSIHUM B 1/, xupmnu-
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Yya OT BHYTPeHHeHd IOBEPXHOCTH CTEHBHI. AHKepH,
PacNoJIOKEHHbIe CHaPYXKHU KJIaldKH, A0KHbL ObITh
3alIHUIIEeHB] OT KOPPO3HH H OT OrHf IpPH moXape
CI0eM LEMEHTHOH WITYKaTYPKH TOMIUHHOK 3 CM
{(OT NOBEPXHOCTH aHKepa).

Ilpu knanke Ha pacTBopax MapkH 10 u HHXe
aHKepbl JOJKHBl 3aKJaAblBaTbcsi B GOPO3AH C
nocsenyiolen 3aeNKoi uX GeTOHOM.

15.14. Pacuet BepXHHX yYaCTKOB CTEH B Cede-
HHUH, pacroyOKeHHOM HeNOCPeACTBEHHO NOJ Kap-
HH3aMH, NPOM3BOAUTCA AJIs ABYX CTAAM{ TOTOB-
HOCTH 3AAHHSA:

a) s He3aKOHYEHHOrO 3MaHHA, KOrja oT-
CYTCTBYIOT KphIIlIa H YepAayHoe IepeKpLITHE;

6) s 3aKOHYEHHOTO 31aHHs.

15.15. Ilpu pacuere cTeHBl MOA KAPHH3OM IS
HE3aKOHYEHHOrO 3JaHHS YYHTHIBAIOTCS CJENYIO-
LIHe Harpy3KH:

a) pacueTHas Harpyska oT co(6CTBEHHOro Be-
Ca XapHu3a u onaay6ku ([Js MOHOJUTHHIX XKes
J1e306eTOHHBIX H XKeJe30KHPMHYHBIX KapHHU30B),
€CJIH OHa NOoAJepXKHBaeTcs KOHCOJNSMH HJH IOA-
KOCaMH, YKpemnJieHHBIMH B KJalKe;

6) BpeMeHHasi pacueTHasi Harpy3ka 1o Kpaio
kapHu3a 100 ke Ha | m kapHM3a MJH Ha ONMH
3NeMeHT COOPHOrO0 KApHH3a, ecld OH HMeeT
LauHy MeHee 1 u;

B) HOpPMaTHBHas BeTpoBas Harpyska Ha
BHYTPEHHIOI0 CTOPOHY CTeHbl Ha YpPOBHe Bhile
COCEJHHX CTEH.

[Ipumeuanus: I. Ecad 1o NPOEKTY KOHIH aHKe-
POB 3aj1eJbIBAIOTCS NMOX 4YepAadyHbIM NEpeKpPhITHEM, TO IIDH
pacuyeTe YYHTHIBAETCA HaJHYHE UYE€PXayHOI'0 IEPEKPHTHA
(MONHOCTBIO WIM YacTHYHO), MPHYEM B uepTeKax ROJKHO
6T cleNaH0 yKa3aHHe O BO3BENEHHH NEPEKDPBLITHH B ONpe-
JeJeHHOH YACTH A0 YCTpOHCTBa KapHu3a.

2. PacyeToM m0aXHa 6bITh TaKKe NpOBEpeHa NpoY-
HOCTb KapHH3a NPH HEOTBEPIEBILEH KJIalKe B COOTBETCTBHH
€ YKa3aHuAMH I. 1.5,

15.16. Kapuu3sl M y4aCTKM CTeH O] KAPHH-
3aMH 32KOHYEHHBIX 3JaHHUH JOJIKHHI GHITH pac-
CUHTaHBI HA CJAENYIONIHE HATPY3KHU:

a) Bec Bcex 3JIEMEHTOB 3J1aHHfA, KAk C03jalo-
UIUX ONPOKHALIBAIONIHA MOMEHT OTHOCHTEJILHO
HADYKHOH I'PAHH CTEeHBl, TAK H [OBHLIIAKUIHX
YCTOHYHUBOCTL CTEHBl, KaK-TO: BEC KPBILIH, BeC
YepAayHOro NEpPeKpPLITUS U 0pP.; IOPH 3TOM BeC
KPHIIY TPHHNMAeTCs YMEHbUIEHHBIM Ha BeJH4H-
Hy OTCOCa OT BETPOBOH HAarpy3KH;

* 6) nas 3pauuit BeicoToH Gosee 10 4 BpeMeH-
Hasg pacueTHas Harpy3ka Ha Kpali KapHH3a
(1M Ha coemmagdbHBIE YCTPOHCTBA) OT ABYX
6JIOKOB NOABECHOA MoJibKu no 500 xe Ha ORUH
6J10K NIpH PacCTOSTHHH MexLy 6JoKaMu 2 u;

IJIsl 3MAaHWN MeHblllell BBICOTHI pacueTHasi Ha-
rpyska Ha Kpail kapuusa 150 x2 Ha 1 # uad Ha
OJIMH 3/1eMEHT cOODHOTrO KapHH3a, eCIH OH UMeeT
IUIMHY MeHee | u;
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B) pacyeTHas BerpoBas HArpyska, yMeHb-

meHHas Ha 509%.

IlpuMenganus: l. CueroBas Harpyska mpu pacuere
KapHu3a He YYHTHIBAeTCS, TaK KaK OHAa NOKpLIBaeTcs yKa-
32HHBIMH BHIllE BPEMCHHLIMY HATDY3KAMH.

2. Harpysku or Kaxnoro u3 6/0KOB NOABECHOH JIOJbKH
MoryT GulTb NIPH pacyeTe pacnpefeeHb Ha OJHHY KADHH3A
IO 2 M, eClM KOHCTDYKIMS KapHu3a JONMYCKaeT Takoe pac-
npeaeaeHye.

3. Ilpy HajHuMH TOA XKapHH30M CIIEHHAJIbHLIX OTBep-
CTHl I BBINYCKA KOHCOJeH, K KOTODHIM TNOJBEUiHBaeTCH
JII0JbKA, HJH NpPH APYFHX yCTPOHCTBax, oGecneunBalomBX
nepeflayy Harpy3kH OT JIIOJEK HENOCPEACTBEHHO HA CTEHY,
YUYHTHIBaeTCl TOJBKO BpEeMeHHasl pacueTHasi Harpyska Ha
Kpail xapHH3a B 150 k2 Ha | m uan Ha ORMH 3JeMeHT c6op-
HOTO KapHH3a, eC/IH OH MMeeT JUIHHY Meree | .

15.17. Knaaxa cTeH 10X KapHu3aMH TIpH
pacyere NMpoBepAETCA Ha BHEUEHTPEHHOE CXKATHE.
Tlpu OoTCYTCTBHH aHKepOB, a TAKXe NMPH HaJHYHH
aHKEPOB B CEUEHHH Ha ypOBHE HX 3aJelKH 3KC-
UeHTpHCHTeTH Godee 0,7 y He AomycKatoTCs.

Bo Bcex cayuasx, KOria 4epes aHkephl nepe-
Jatorcsi 60JbLINE YCHJIHA: NPH TSXKeJBIX KapHH-
3ax, IpY TpPYNNOBOM 3aKPEIVIEHHH aHKepaMH
CGODHEIX 3JIEMEHTOB, IPH PEINKOM PaCHIOJIOKeHHH
aHKepoB (pexe ueM uyepe3 2 M) H T.N. JOMKHH
OLITh NpOBepeHbl pacyeTOM BCe Y3JIBl TepelayH
ycuaui (Mecra 3aje/lKM aHKepoB, aHKepHHIX 6a-
JOK H T. I.).

15.18. Ceuenne aHkepa paspelliaeTcsi onpeje-
JATh 1o ycuauw N nas ceueHHss ¢ HaHGOJbIIHM
pacyeTHbIM MOMEHTOM M, BLIYMCJIEHHOMY TNpHOG-
JIHKEHHO 10 popMye

M

~ 0,851, '

rae ho—- pacCcTosiHe OT CXKATOTo Kpas CeueHud
CTEHB! 0 OCH aHKepa (pacuyeTHas BHI-
cOTa ceyeHHd).

15.19. ITapaneTsl pacCYUTHIBAIOTCS B HHXKHEM
CeyeHHH Ha BHelleHTPEHHOe CXaTHe NpH JefcT-
BHH Harpy3kH OT COGCTBEHHOrO BeCa H PacyeTHOM
BETPOBOH HAarpyskH, NMPHHHMaeMoil ¢ a’poaHHa-
MudyeckuM koabdunuentom 1,4. IIpu orcyTcTBHH
aHKepOB 3KClUeHTpHCHTeThl GoJsee 0,7 y He Xo-
NyCKaloTCs.

15.20. PacueTHble HarpyskH, MOBHIIAKOIIKE
YCTOHYHBOCTb KapHHU30B M [lapaneToB, NIpHHHUMa-
10Tcs ¢ kKoabounuenTom neperpysku 0,9.

N (197)

Ankeposka cren u cror6os

15.21(6.22). KaMennole cTeHbI H  CTOAGH!
HOJXKHB KPENUTHC K NEPEeKPHITHAM ¥ BEPXHUM
NOKPBITHSIM CTaJbHBIMH aHKepaMH CeYeHHeM He
menee 0,5 cx?.

15.22(6.23). Paccrosnne Mexny aHKepaMH
6aJiok, nporoHoB MM GepM, ONMHPAaKILIHXCA Ha
CTEeHbI, JOJXHO GbITb He GoJee 6 M. KoHub 3a-



aHKepeHHBIX 6aJIOK CMeXHbIX NMpPOJIeTOB, Ha Npo-
rOHaX, BHYTPEHHHX CTeHaX HJIM cTonbax JOJK-
HEl 6BITb COeIMHEHRB! HaKJMaJKaMH.

CreHbl KapKaCHLIX 3aHUR AOMIKHBI GLITH CBSI-
3aHHl C KOJJOHHAMH HJIH DHTeJIIMH KapKaca aHKe-
paM¥y niM BHIIYCKaMH apMaTypHl.

TlepexpriTust M3 COOPHBIX KeJ1e306ETOHHBIX
HacTHUJIOB HMJH NaHeseH JOJKHBl GbITh CBSI3aHEI
CO CTeHaMH aHKepaMH, PacCTOsSIHHE MEXAY KOTO-
PLIMH He JOJKHO npeBbIATh 6 M.

CranbHble aHKepB! M CBSI3H, DaCIOJOMXKEHHbIE
B HapyKHBbIX CTeHaX NOMEIUIEeHHH ¢ HODMaJbHbIM
PEeXHMOM BJ2XHOCTH, @ TaKXe B HapyXKHBIX H
BHYTDEHHHX CTe€Hax ¥ cronbax IOMeUleHHHE ¢
BJIaXKHBIM HJIH MOKPHIM DeXHMOM, JOJNXKHBI GHITh
3aIMHIIERb! OT KOPPO3HHU

15.23(6.24). PacueT aHKepOB J0JIXKEH IPOH3-
BOJHTHCS:

a) npu pacCTOSIHHH MeXAy aHKepaMu 6GoJsee
3

6) npy HECHMMETPHYHOM H3MEHEHHH TOJIUIH-
HBl CTO16a HJIH CTEHHI;

B) IJS CHJBHO HarpyxeHHBIX TIPOCTEHKOB
npu obmef BesiMUHHe TPOAOJIBHOR CHJH Gojee
100 7.

PacueTHoe ycHsiMe B aHKePe ONpelessieTcs
KaK CyMMa rODHU30HTAJBbHOA ONODHOH peakuuu
B YDOBHE NepeKphITHS

Ay=—

T H
4 YCJIOBHOH ONOPHOfi peaKuUuH, BHI3BAHHOH BO3-
MOXHBEIM NPOM3BOACTBEHHHIM OTKJIOHEHHEM CTe-
HBl OT BEPTHKaJHd M HEOAHOPOLHOCTHIO KJAIKH

A; = 001N.

PacyerHoe ycHaHe B aHkepe OMpeAeasieTcs
no ¢opmyJe
M
A=Ay + 4y =~ +0,0IN, (198)
rae M — narubaomwuit MOMEHT OT pacuyeTHBIX
Harpysox B YpPOBHe IIeDeKDBHITHUSI HJK
NOKPBHITHS B MecTax ONHDAaHHA HX Ha
CTeHy Ha WMpHHEe, pABHOH PacCTOSHUIO
Mexay ankepamu (pHc. 81, a);
H — BpICOTa 3TaX3;
N— pacueTHasg HOpMaJbHas CHJa B yPOBHe
pacrnosNioKeHUs] aHKepa Ha LIHDHHe,
PaBHOH PAaCCTOSIHHIO MEXKIY aHKeDaMH.
15.24. [lpu pacyete aHKepa JOJIXKHBI IIPOBe-
PATbCA €ro ceueHHe (OPH PacCYETHHIX CONPOTHB-
JeHUAX CTa/lH, NpHBedeHHbIX B Taba. 22), kpen-
JIeHHe K TPOroHY, HACTHJY HJH KOJIOHHe, a TaK-
XKe 3a/e/Ka aHKepa B KJIalkKe.
ITpouHOCTb 3alesKH aHKepa B KJIaJKe ompe-
ZlensieTCsl CONMPOTHBJIEHHEM KJaIKH cpe3y IO ro-
PH30HTAJbHBIM LIBaM, PacHOJIOXKEHHBIM MOJ aH-

KepoM u Haj HHM. PacnpefeseHHe [IaBJISHUA B
KJaake MpUHUMaeTcs NOX yriaom 45° (puc. 81, 6).
Pacyernoe ycujue B aHKepe JOJKHO YAOBJIETBO-
PATH YCJIOBHIO

A < 2a(a+ b) (Rep + 0,8 nfao),
a— riyfuHa 3aleNIKu aHKepa,
b— nauHa nomepevyHOro WITHIPS aHKepa.

OcranbHble 0603HaYeHHHsT PHBEIEHH! B Hop-
myJe (34).

rne

g 1-1
a) M -
Ay
s
5 e
, v N flnan
| 45°
Y A
e .
o
T KL

A
(4

Puc. 81. K pacuery aHkepa

a — onpeaeneHHe YCHnHs B aHKepe; 6 — kaaAKa, BoBAe-
kaemas B PaboTy NpPK BHIAEPTHBRHHH aHKEpa

16. JE®OPMALHOHHBIE ILIBbI

16.1(6.44). TeMnepaTypHO-yCcalouHble  LIBHI
B CTeHaX KaMeHHBIX 3JlaHHH JNOJIKHBI YCTPAUBATH-
Csl B MECTaX BO3MOXKHOM KOHIEHTPalUHH GOJbILKX
TeMNEepaTypHBIX H YCaAOuHBIX AedopMalui, KO-
TOpble MOIYT BhI3BaThb HEAONYCTHMblE IO YCJIO-
BHSIM 3KCIIyaTallMH Da3phiBBl KJIAIKH, TpPeLIH-
HEI, a2 TaKXe NMePEeKOCHl H CHABHTH KiaXKH.

16.2(6.45). MakcuMaibHble PACCTOSIHUST MeX-
Ly TeMIepaTypHO-yCaJOYHbLIMH IIBaMH CJeNyeT
NpHHHMAaTb B HEADMUPOBAHHLIX HapYXHBIX CTe-
Hax 3aaHui:

a) U3 KMpIHYa, KepaMHYECKHX, GETOHHBIX H
NPHPORHBLIX KaMHeH uad GJOKOB — no Tabu. 69
(28);

6) u3 6yroberoHa — mo Taba. 69(28), kak
AJst KNagKH U3 GeTOHHBIX KaMHell Ha pacTBopax
mapku 50 ¢ koaddunuenrom 0,5;

B) ¥3 KOMOHHHDOBAHHONM KJaJKH, HanpuMmep
U3 [VIMHSHOI'O KHpIHYa, OGMHUIIOBAHHOIO CHJIHKAT-
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Ta6auuma 69 (28)

MaxkcuManbibie PaCCTOAHHR § MEKRY TeMHepaTypPHBIMH
IBaMH B HCAPMHPOBAHHBIX CTEHAX OTAIIHBAEMALIX 3AaHHA

PaccrofinMe MeXny TeMnepaTYpHLIMH
WIBaMH § B M NpH KJanke

H3 TIAHRHRAHOTO KHUD-
nudga, Kepamudec-
KHX M IPHPOAHMIX
KaMHeR, XpYIHbIX
GaokoB A3 OGerowra
HAH TAHHSAHOTrO
KHUpNHya

H3 CHAMKATHOroO
Kkupnuia, GeToH-
HBIX KaMHeR,
KpynHeIX 6a0K0B
H3 CHAMKATHOTO
GeToHa H CHJAHKAT-
HOTO KHpUHYa

CpeRunAR TeMIepaTypa

HapYXKHOTO BO3AyXa

Haftdonee xoaogHoR
NATHAHEBKYH

Ha pactBopax Mapok

50 u
Gonee

50 u

B-10) 4 Goee

25—~10] 4

Munyc 40°C 1 nuxe | 40| 65| 85| 25 | 35 40
Munyc 30°C 60| 90| 120] 40 | 50 | 60

Munyc 20°C u puiwe | 100 | 150 | 200 | 50 | 75 | 100

NMpumewanusn 1, Ecin paccTONHMS MeXNy NONEpPEdHLIME
CTeHaMH Heé NpeBLIIAaloT BLICOTH! 3Aauua {HO He Gosee 20 x), HO-
nyc;(saozTcx YBEJAHYHBATD PACCTOAHHA, NMpuUBEJeHHEIe B Taba. 69 (28),
Ha .

2. ina npoMeXyTOYHEIX 3HAYCHHIl DAaCYETHHIX TeMIepaTyp pac-
CTOSIHHEG MEXAY TeMIEeDAaTYDHLIMH IIBaMH XONYCKaercfl ONPeReARTH
HHTepnoaflHeN.

0) 12,3, %

12,34

HBIM KHpnuYoM, — no Taba. 69(28) mas mateph-
aJla OCHOBHOH KJIAaJKH;

r) M3 BUODHPOBAHHBIX KHPNHYHBIX MaHeJeil
Te XK€, YTO H B KPYMHONAHEJbHbIX CTEHAX M3 Jer-
KuX 6ETOHOB, COIVIaCHO YKa3aHHUSIM [0 IPOEKTHPO-
BaHUIO KOHCTPYKLHH KDPYNHONAHENbHBIX MXHJABIX
JOMOB;

I) pacCTOSIHMS MeXIy TeMIlepaTypHO-ycaaoy-
HbIMH WUBAaMH B KaMeHHBIX CTeHaX NOA3eMHbIX
COOPYXKeHMil, PaClOJOXKEHHbIX B 30He IpoMep3a-
HHSL TPYHTa, MOTYT GbiTb YBeJHYEHBl B JBa pa3a
rO cpaBHEHNIO C YKa3saHHbIMH B Taba. 69(28).
PaccTosiHusi MeXJy TeMNepaTypHO-YCaZOYHbIMH
WBaMH B (yHIAMEHTaxX 3JaHHH, CTPOSILIMXCS B
CeBepHOil  CTPOHTEJNbHO-KJIMMaTHYECKOR  30He,
NPHHHMAIOTCH TAKHMH XKe, KaK M B HapyXHbIX

GTEeHaXx.

16.3(6.46). Paccrosinus Mexay TeMmmeparyp-
HbBIMH IIBaAMH CTE€H 3AKDbLITBIX HEOTaIJIHBAaeMbIX
34auHHi chaefyeT npuHUMAaTh no taba. 69(28) c
kosdpdbunuenTom 0,7, a AMsi OTKPHITBIX KaMEHHBIX
coopyxeHuit — ¢ KosdppuuueHtom 0,5.

PaccTosinusi MeXAy TeMnepaTypHBIMH LIBaMiu
MOryT ObITb YBeJIHYEHbl IPH YCHACHHH KJIaAKH Io-
PH30HTAJbHOH apMaTypoll HJIH XKese300€TOHHbI-
6) ’:2.3.4

1234}
w‘m
12, Jéy Y
> £--J - -4
7

Puc. 82. Tlpumepn ycrpoficTBa TEMIepaTypHRIX LIBOB B CTE€HaX KAMEHHBIX 3/1aHHIl C apMHDPOBAHHLIMH BKJIQUEHHS-
MH (nepekpniTus, 6anKy, apMHpPOBaHHbIE NOsCa)

G — UpH DPaCHONOKEHHH apMHDOBAHHKIX BXKJAIOYEHHA B cpeaHed WACTH 3MaHHR (¢ paspriBaMH no ANHHe); 6 — TO Xe, B KpafHe#i wa-

CTH; 8 — IIpH XKes1e306eTOKHOM MOKPHITHH (KDhIIUE) CO IMBOM; 2 — IIPH PAHAGANKAX CO IUBOM;

3 — NpHMephl 3a/leKH apPMHDPOBaHHBIX

BKNIOYEHHR B KNaAKy cTeR; I — mepekpuiTHe; 2 — ixene3o6eTonxas Oanka; 3 — MeTanandeckan Ganka: 4 — apMaTypa; 5 — TeMmepaTyp-
Hb IWIOB B apMHPOBAHHLIX 3J€MeHTAX; 6§ — TO K€, B KaMeHHBIX CTEeHaX (IYHKTHp)
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Puc. 83. TeMnepaTypHble WBH B 3JaHHAX C MOMEPEYHEIMH
HECYIIHMH CTeHaMH

a--B BHEAS ABYX CNapEHHBIX CTEH,; 6 — B BHAE CKOJMB3SILIErO ONH-
PaHHA nepexpbiTHH HAa KOHCOJNbHBIE IJIHTLI, 3aJe/laHHBIE B CTEHHI

MH I0SICAMH HJIY MOHOJHUTHBIMH XKeJie300€TOHHHI-
MH IIHTAMH NI€PEeKPbITHH, 3a/ile/laHHEIMA B CTEHY.

Npuameuanne. Pa3speska 3nanuii TeMnepaTypHHMH
IMIBAMH He HCKJIOYAeT DacyeTHOM NPOBEPKH Ha HAeHCTBHe
TeMInepatypbl H YCaAKH OTIEJbHHIX Y3JOB H KOHCTDYKIMH,
B KOTODbIX BO3MOXHA KOHIEHTpAIlsi TeMMepaTypHHIX Je-
dopMauuit 1 Hanpsikenuit. [IpoBepky pekoMenayercsi BHI-
MOJNHATL COTNACHO YKAa3aHUAM NPHJIOKeHHs 9.

16.4(6.47). Paccrossnust Mexnay Temneparyp-
HO-yCaAOYHbIMH IIBAMH CTE€H, YCHJICHHBIX IrOpH-
30HTa/NbHOH apMaTypoit HJIH XKeJe306eTOHHBIMH
nosicCaMy, Ha3HA4YalTCsi Ha OCHOBAHHH pacudeTa
Ha TeMIepaTypHble HaNpsKeHHUs.

Pacuer mMoxer NPOHU3BOOUTHCA MO YKA3aHHUAM
NpHAOKeHHs 9.

16.5(6.48). lebpopmanmoHHble BB B CTe-
HaX, CBA3AaHHBIX C XKeJe306eTOHHBIMHE HJH CTajlb-
HbIMH KOHCTPYKIHAMY, HNOJKHBI COBIIazaTb CO
HIBAMH B 3THX KOHCTpyKuMsx. IIpu Heo6Gxomanmo-
CTH, B 3aBHCHMOCTH OT KOHCTPYKTHBHOH CXEMBI,
B KJajaKe CTeH YCTPaMBAKIOTCH AONOJHHTEJbHBIS
TeMIlepaTypHbIe MBH 6€3 pa3pe3KH IUBaMH B 3THX
MecTax »XeJe300eTOHHBIX HJH CTaJbHBIX KOHCT-
PYKLHH.

l-1
! Ypobens wemozo nona

Puc. 84. TemnepaTtypHble WUBLI B 3JaHUSIX C NIPOJXOJb-
HBIMH HeCYHIHMH CTeHaMH

1 — npocMonennas nakas; 2-—Toab MAM pyGepomp ¢ yred-
JHTeNeM; 3 — pacUiHBKAa WBa; 4 — HallEJbHHK

16.6. TemnepatypHble UIBH B CTEHaX 3JaHHUH,
HMEIOUIUX NpoTsiKeHHble (20 # u 6osee) apMHpO-
BaHHbie BKJIIOUEHHS WJIM apMaTypy, PEKOMEHIy-
€TCsl yCTpauBaTh MO KOHLAM apMHPOBAHHBIX yua-
CTKOB KJaJKH.

[TpuMepnl ycTpoficTBa WBOB NOKa3aHbl Ha
puc. 82.

TeMnepaTypHble WBBHI B CTEHaX B YKa3aHHBIX
cayyasix MOTYT He YCTpPauBaThCs IPH YCJIOBHH
YCH/JIEHHSI KJAaAKH B 3THX MeCTax apMarypoil no
pacueTy, KOTOPbIH BLINOJHSETCH B COOTBETCTBHH
C YKa3aHHSIMH NpHJIOXKEHHs 9.

16.7. KoscTpyknusi TeMrepaTypHLIX IIBOB B
CTeHaX KaMeHHBbIX 3MaHHA AOJKHA YIOBJETBO-
pATH CieAylomuM TpeGOBaHHSIM:

a) WBH AOJIKHBI GbITb HENPOAYBAEMBbIMH, He-
NPOMOKaeMbIMH H HeNpOMep3aeMbIMH, JJIsi 4Yero
B LIBaX PEKOMEHAYeTCsl YCTpanBaTh KOMIIEHCATO-
PBl H3 OLMHKOBAHHOII CTaJNH HJH XKe — IIPH TOJ-
DIMHE HapyXHOW cTeHbl 38 cu u 6ojee — yKiaa-
IbIBaTh ABa CJIost pyGepoHa WJIH TOJS € YTeIUIH-
TeJeM H3 HeXEeCTKHX H yInpyrux MaTepHatioB:
KJaJlKa B TeMIepaTypHbIX WBAX AOJXKHA HMETH
YCTYNHl (4eTBEPTH, WIYHT);

6) ImHpHHA TeMNepaTypHOro LBa AOJNKHA AO-
MyCKaTb YAOOHYIO YCTaHOBKY KOMIIEHCATOPOB;

B) TeMnepaTypHbie IIBLI B HAPYXHBIX ¥ BHYT-
PeHHHX KOHCTPYKUHSIX 3RaHHA DPeKOMEeHAYyeTCs
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yCTpauBaTh B OJIHOM NJIOCKOCTH; Pa3pe3Ka WBaMu
TOJbKO HapyXHBIX HJH TOJIbKO BHYTPEHHHX KOH-
CTPYKUHUH AONYyCKaeTCs NpH CrenHaibHOM 060CHO-
BaHUH;

T) B 3NaHHAX C NONEPEYHbIMH HECYLUHMH CTe-
HamH TeMIepaTypHble WIBH PEKOMEHAYyeTcs YCT-
pauBaTh B BHIE JABYX CIApEHHBIX CTeH (pHC.
83,a) uau B BuJle 1UBA CKOJbXKEHUS TEPEKPHITHI
N0 KOHCOJbHOH IJIMTe, 33/eJaHHOH B momepey-
Hy10 cTeny (puc. 83,6);

J) B 31aHHSX C IPOROJLHLIMH HECYILIUMH CTe-
HaMH TeMnepaTypHble BBl PEeKOMEHIyeTcst YCT-
paMBaTh Yy BHYTPDGHHHX IIONepeyHbBIX CTeH
(puc. 84) unu neperoponok {puc. 85);

e) MpHM ITYKaTypKe CTeH TeMIepaTypHkLie
WIBbl JOJDKHBI PACIIMBATHCS; B MHJbIX, aJMHHH-
CTPaTHBHBIX ¥ OLITOBLIX MOMEMIEHHSX TeMmepa-
TypHble IUBbI PEKOMEHAYeTCsl ¢ BHYTDEHHeH CTOo-
POHBI 3aKpHIBaTh HalleqbHuKaMu (pHuc. 83—85).
IIpuMepbl ycTpolicTBa TeMNepaTypHBIX LIBOB B
CTeHaX HPOMBIUIEHHBIX 3RaHHH [OKa3aHBl Ha
pHc. 86.

16.8. TeMnepaTypHble IUBH PEeKOMEHLYyeTCs
cOBMeIlaTb C JAPYrHMM BMAaMH INBOB 3JaHHS
(0caxoyHLIMH, CEAICMHYECKHMH H T. IL).

W )
a2

Spolens we-
! mozq mna

¥
QO

20

Puc. 85. TemnepaTypHble BB B 3JAHHAX C MPOJONLHLIME
HECYIHMH CTCHAMH Y MNOMEPEYHOH IeperopoaKH

{ = npocMoNeHHas NOKAA; 2 — TONAb HAU PYGepOHa ¢ YTenAHTeNAeM;
3 — pacIUHBKa IBA; 4 - HAUlEJbHHK, 5 — Neperoposka

128

Komnencamap
(kpobenswas cmans)

Ymennumens

Pybepoud,mone Ymennumens

20 'JU‘

KonoHua

Puc. 86. TemnepatypHrle WBH B CTeHaX NPOMEIUIJEHHEIX
snaHuf

16.9(6.49). OcanouHble UIBH B CTEHAX AOMXK-
HbI 6LITh NPEAYCMOTPEHEI BO BCeX CaydasiX, KOTAa
MOXHO OXHAAaTb HepaBHOMEpHYIO OCaAKy OCHO-
BaHUS 31aHHS HJIH COODYIKEHHs, KaK, Hanpumep.

a) npu ConpsDKeHUW YYACTKOB 3[aHHsl, pac-
NONOXKEHHBIX Ha DPa3HOPONHBIX HMJH 0GXAaThIX H
HeoOXaThX rpyHTax (NIpU pa3HOBPeMeHHOM BO3-
BeJleHHH YacTed 3[aHHus);

6) NpH NpHCTPOiiKe K CyIIeCTBYIOIIUM 3AaHHU-
AM;

B) IIpH 3HAYHTEJbHOH pa3HHIE B BHICOTAaX OT-
IeNbHBIX YacTeH 31aHuil, nupesplwaiowenn 10 &,
€CJIH B NPOeKTe He MPeAyCMOTPEHHl pacnpefenH-
TeJbHbEle Tosica JJIsi OoJee PaBHOMEPHOro pac-
npejie/leHHs1 1aBJeHHS B KJIalKe;

I) NIpH 3HAYUTEJNbHOM Pa3HHLE B LUHDHHE IO-
JOWIBH M IJ1yOHHe 3aJloXeHHs] QyHIaMeHTOB CO-
CelHHX CTeH.

17. KAMEHHBIE ®YHJIAMEHTDI
CTEHBI NOJABAJIOB
NOANOPHBIE CTEHDI

Marepuaaot

17.1. Ons K1agka KaMeHHBIX (yHIaMeHTOB,
CTeH HOABAJIOB H NOMANOPHLIX CTEH MpPEeHMYLIeCT-
BEHHO NPHUMEHSIOT: KPYIHbIe H MeJIKHe OeTOHHble
6JIOKH, eCTeCTBeHHble KAMHH INpPaBHJIbHOH H He-
npasunbHoit GopMel, Gerou ¥ 6yToGeToH, orbop-
HBbIIl XOpOWIO OOGOXIKEHHBIH TIVIHHAHBIA KHPNHY
NIJ1aCTHYECKOrO NPeccOBaHHS.



Mopo30cTORKOCTL 3THX MaTepHalloB B 3aBH-
CHMOCTH OT CTelleHH 10/JTOBeYHOCTH KOHCTPYKUHil
lo/kHa oTBeuaTh TpeGoBanusMm nn. 2.1.3—2.1.5.

TpeGyemble MHHHMaJIbHble MapKH pPacTBOPOB
415 KAadKH QyHIaMeHTOB W NOA3EMHOM YacTH
CTeH npuHUMaloT no taba. 9, a cocraBbl pacTBO-
POB — N0 YKa3aHHSIM IDHJOXEHHs 4.

DyndamenroL

17.2. Kamennple ¢yHIaMeHTH MOTYT GHITb
JIEHTOYHBIMH H CTOJIOUATHIMH (OTHEAbHO CTOSINIH-
MH).

JleHTOUHBlE (pYyHNaMeHThi OGLIYHO YCTpaHBa-
10T NOJI CIJIOWHBIMH CTeHaMH ¢ OTHOCHTEIbHO He-
IHHPOKKMH NPOEMaMH HJIH C MaJibiM KOJHYECTBOM
POeMoB.

17.3(6.31). Yunpeune 6yToGeTOHHBIX H 6y-
TOBHIX (YHA2MEHTOB K NMONOLIBe CJeNyeT MPOM3-
BOIUTH ycTynamu. BeicoTa ycryna npuHHMaeTcs:
aast 6yro6etona — He MeHee 30 cm, a ans Gyro-
BO# KJIafIkKy — B J1Ba psia KJajlKH, YTO COCTABJsI-
eT, B 3aBHCHMOCTH OT KDYMHOCTH KaMHs, 30—
60 ca.

OTHOLIEHHE BLICOTH YCTYNOB (pyHAaMeHTOB H3
KaMeHHOH KJIaJIKH K HX LWIHPHHE AOJXKHO GhITb He
MeHee yxasauHoro B Taba. 70.

Ta6auna 70

MuHHMaabHbIE OTHOUIEHHS BHICOTHI YCTYNOB K HX LUKPHHE
Ans GyToGeToHHbIX H GyTOBBX QyHRaMEHTOB

JlapneHHe Ha TPYHT NDH
pacueTHON Harpyaxe
Mapka pactsopa Hay Gerona
6 <2 kI fem? 6> 2,5 &l/cm?
50—100 1,25 1,6
10—25 1,5 1,75
4 1,75 2

TMpumenanne Tiposepka ycTyno pacueToM Ba H3THG H

cpe3 He TpeGyercs.

17.4(6.31). ITepexoa ot onHofi ray6uun 3a-
JIOXKEHHs! JIEHTOUHbIX (pyHAAaMEHTOB K IPYroi cJe-
IyeT mpeAycMaTpuBaTh ycrynaMH. IIpH miaoTHBHIX
rpYHTax ¥ TPYHTax cpelHeH NJOTHOCTH OTHOIe-
HHe BLICOTH! YCTYNa K ero AJIHHE NOJIKHO ObiTh He
Gosee 1:1 1 BoicoTa ycryna — He 6osee 1 . Ilpu
PLIXJBIX TPYHTaX OTHOWIEHHE BBLICOTHI YCTYyNa K
ero AJHHe NO/KHO ObiThb He Gosee 1:2 u BblcoTa
ycryna — He Gouee 0,5 .

[TnoTHOCTL TPYHTOB onpenensieTcss No Kosd-
¢uuHeHTy nopucTocTH cornacHo riaase CHull
11-B.1-62*.

17.5. las yMmeHblueHHss o06beMa KJaaxku B
NPOH3BOACTBEHHBIX 3[aHHAX € LIHPOKHMH NpOe-
MaMH peKOMeHAyeTCsi MpPHMeHATb cTrojGuaThblie

9—99

¢yHaaMeHTH ¢ paHAGaAKaMH, MOLAEPKHBAIONH-
MH CTEHHI.

CronbuaTblie GyHIaMEHTH C/leflyeT IPUMEHSTh
H B MaJIO3TaXHbIX XKHJBIX H OOLleCTBEHHBIX 3/1a-
HHSIX, B C/AyYasiX, KOra 3TO 3KOHOMHYECKH Omn-
paBnaHo.

CroabuaTthie (yHHaMeHTH peKoMeHAyeTCs
pacnosaraTh B yrjax 3MaHdd Ha MepeceyeHHsIX
CTeH M BJIOJIb CT€H Ha PacCTOsHHSAIX, olpeneJse-
MbIX pasmepaMH ¢yHAaMeHTHHIX GaJjoK. OOGbLIYHO
NPHMEHSIOT JKeJe306eTOHHble paHAGa/KH, KOTO-
pble MOryT ObiThb COOPHBIMH HJIH MOHOJHTHBIMH.
Pann6ankn Moryt GbiTh TaKXKe KeJe30KHPMHY-
HbLIMH MJI¥ KHPMUUHBIMH (PSIOBble MEPEMBIYKH);
B nocjeiHeM Caydae paccTosiHHe Mexay ¢yHaa-
MeHTaMH B CBETy He JOJKHO NpeBbllIaTh 2 M.

Cron6Guatele ¢yHAaMEHTB MOTYT GHITb MOHO-
JIUTHBIMH HJIH COGOPHBIMH 113 €1a60apPMHPOBaHHbIX
XKesne306eTOHHBIX 3JieMeHTOB. IlpH 3HayuTeNbHOM
BeJiHUHHE 3KCUEHTPHCHTETa BepTHKAJbHON Ha-
TPY3KH pPeKOMEeHIyeTcsi TpPOeKTHpOoBaTb ¢yHAa-
MEHT HeCHMMETPHYHbIM, & NoJoIBYy (yHAaMEH-
Ta IIEHTPUPOBATH 1O paBHoaelicTByloUlell cHJe.

17.6(6.30). Ilpn pacuete pyHaaMeHTHON CTe-
HHI, B CJIyyae, KOFla TOJILIHHA ee MeHblle TOJIH-
Hbl CTEHDBI, PACNOJIOKEHHON HeNOCPeACTBEHHO Hall
Hel, ceflyeT YYMTHIBATb CAYUAiiHbIfl 3KCUeHTpH-
cutet e=8 cM; BeJHYHHA ITOTO SKCLEHTPHCHTETA
JIOJKHA CYMMHPOBATHCS € BEJTHYHHON SKCUEHTPH-
CHTE€Ta pAaBHOREHCTBYWOMEH MNPOAOJbLHBIX CHIL.
TomuHa CTeHH NepBOTO 3Ta)Ka He JOJKHA Mpe-
BLILIATH TOJINHHY (QYHIaMEHTHOR CTeHbl Gosee
yeM Ha 20 ca. YuacTOK CTeHB NepBOTO 3Taxa,
Pacno/IoKeHHbIi HemoCpelACTBeHHO Haa oOpesoMm,
JoaxeH ObITb apmupoBaH ceTkamu (m.12.19).

YKazaHHBI Bhile CAYYaNHBIH 3KCUEHTPUCHTET
INOJIKEH OblThb YUYTeH NPHU OMpejleseHHH IMOoJOXKe-
HHSl HOPMAJbHOM CHJbl B HHXXHEM CeyeHUH CTeHbl
NepBOro 3Taxa, NPOYHOCTb KOTOPOro NOJKHA
6biTb NpoBepeHa NPH BHCLUEHTPEHHOM ¥ MECTHOM
CXKAaTHH.

Ilpu pacueTe ecTeCTBEHHOrO OCHOBAHHS CJYy-
4afiHbIA 9KCLHEHTPUCHTET He YYHTbIBAETCH.

17.7(6.32). B ¢yHnamentax u creHax nojsa-
JI0B:
a) u3 6yToGeToHa TOJILMHA CTEeH NMPHHUMaerT-
Cfl He MeHee 35 cM u pa3Mepbl ceueHUs CTOAGOB
He meHee 40 cu;

6) u3 6yTOBON KJAafAKH TOJNIHNHA CTEH NPUHH-
Maercs He MeHee 50 cu 1 cTON60B He MeHee 60 eu.

IlpeMmeuanne [lpH npuMeHeHuH OYyTa-IJIHTHAKA
NOnmycKaeTCs yMeHblleHHe TOJUIMHB CTeH H3 GYTOBOH Kaal-
Ku o 30 ca.

17.8. TIpn npoeKTHPOBaHNM (YHIAMEHTOB, a
TaK¥Ke CTeH MOABaJOB, eC/H NMPeAnojaraeTcs Hx
BO3BeJeHHe 3HMOH, ciaellyeT YUHTHBaTb YKa3aHus
pasneaa 19.
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Crenbt nodsanros

17.9. ®yHpameHTH CTeH NOABAJOB 3aKJAafbl-
BaIOTCA Ha ray6uHe He MeHee 50 cx HHXKe ypOB-
HA N0Jla NOABaJbHOTO NOMEIIEHHUS.

™
"y
mmﬂhﬁg

Puc. 87. Cxema Harpy3sok Ha cTeHy nojBana M
SMOPbl MOMEHTOB

17.10(6.33). Hapyxkubsle cTeHsl TNOABaJOB
JOMKHBl ObITb pacCYUTAHBl C Yy4eTOM GOKOBOrO
JaBJieHHs1 TPYHTa M Harpy3kd, Haxojsllefcs Ha
NOBEpXHOCTH 3eMJH. [IpH OTCyTCTBHH CnelHa/lb-
HBIX TpeGOBaHMH HODMATHBHYIO Harpy3Ky Ha mo-
BEPXHOCTH 3eMJH CJelyeT NPHHAMaTb PaBHOH
1000 «xI"'/x2.

CxeMa Harpysoxk Ha CTeHBI IIOABaJIOB H O4ep-
TaHHA 3M10D M3rH6aAOUIHX MOMEHTOB MPHBEXEHI
Ha puc. 87.

CreHa noxBasia paccuHThIBaeTCsi KakK 6ajika ¢
JBYMsi HENOJBHKHBLIMM IIADHUPHBIMH ONOPaMH.

Ilpr Hanuuuy 6eTOHHOro moJsia pacyeTHas Bbi-
€OTa CTeHbl NO/iBajla NMPHHHMaeTcsl paBHOM pac-
CTOSIHHIO B CBETY MEXKAY NMepeKphITHEM NMOABaJsa U
IIOBEPXHOCTbIO moJia. [IpH oTcyTcTBHH GeTOHHOrO
nojla pacyeTHas BbICOTa NPHHHMAaeTcs PaBHOM
PAacCCTOAIHHIO OT HHXKHEH MOBEPXHOCTH NepeKphl-
THSL 10 NONOWBH (pyHAaMeHTa.

Jast yno6cTBa pacueTta BpPEeMEHHYIO HOpMa-
THBHYIO Harpy3ky Ha NOBEPXHOCTH 3€MJIH 3aMe-
HAIIOT 106aBOYHBIM 3KBHBaJEHTHBIM CJIOEM IPYHTa
BhICOTO#H Hyp B M:

P

Hyp = . (199)
v

rjie p — HOpMaTHBHAs HAarpy3ka Ha NMOBEPXHOCTH
seman B kI'/m?;, y — oObeMHBI!l Bec rpyHTa B
Kz /M3,

Sniopa GOKOBOro naBjieHHst TpyHTa Ha | #
CTeHbl MOJBaJja NpeAcTaBisieT CcO60iH Tpaneuuio
C BepXHeH M HHXKHel OpDAHHATAMH ¢g H Ju

Gn = PV Hanptg? (45" —); (200)

n
o = P (—‘ Hopt Hrp) 1g? (45° - i), (201)
ny 2

n,— x03h¢UIHEHT TIeperpy3kn IJs Ha-
rPy3KH Ha NOBEDXHOCTH 3€MJIH;
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n,— TO Xe, 1A O00bEMHOr0 Beca TpYHTa;
H,,— BbicOoTa 3mIOpbI NaBJEHHs FPYHTa;
@ — pacyeTHbIi Yros BHYTPEHHEro TPeHHst
rpyHTra, npHHHMaeTCsd N0 YKa3aHHAM TJaBbl
CHulIT I1-B.1-62*.

MoMeHTH B CTeHe mofABaja oT GOKOBOTO
AaBJIEHAs] TPYHTa MOTyT ObIThb ONpejeleHbl MO

dopmyae

1 H?‘p
Mx=? H (245+‘7H)x_[3qn+(‘7n'—

x—H+Hpyp

—qs) Hrp

](x—H +h'r,,)=}. (202)

H—— pacyeTHasi BbBICOTAa CTEH INOABAaJA;

X— paccromme oT Bepxa CTeHbl noaBaJia
ao paccmannBaemoro TOpH30HTAJbHO-
ro CeueHus.

Ecnu 60koBoe JaB/ieHHe TPUIOKEHO MO BCeH
BBLICOTE CTE€HbI noaBaJia, TO an6J]H)KeHHO MOXHO
CYHTATh, YTO MAKCHMAaJbHOe 3HaueHHe My Gyner
Ha paccrosinun x=0,6 H

Mmax = (0,056 ga + 0,064 gn) H2. (203)

Ecan och Bhllwesnexaluleil cTeHs COBMajaeT C
OCbIO CTeHBI NOJBaJa, TO Harpy3Ka OT BhlleJexa-
IUHX 3TaXKeH CYHTAETCH MPHJIOKEHHOH LEeHTpalbh-
HO ¥ B pacueTe YUUTHIBACTCS TOJbKO CAYYAHHbIA
IKCUEHTPHCHUTET, PaBHLIA 2 CM; 3TOT 3KCUEHTPH-
CUTET MOXeT ObiTb HanpasjieH B CTOPOHY BHYT-
pEeHHell HJM Hapy»XHOii NOBEPXHOCTH CTeHHl. Pac-
YeTOM Ha BHEILeHTPEHHOe CXKaTHe MPOBEpSIOT
CCYeHHsl CTeHbl, B KOTOPBIX MOMEHTHl HJH TpO-
JOJibHASl CHJIAa MMEIOT MaKCHMaJbHble 3HAYeHHs.

Ilpu pacuere cTeHbl MOABaJa B Ciayyae, KOTAa
TOJIIIHHA ee MeHbllle TOJIIHHBI CTeHBbl, pacnoJo-
JKEHHOM HenocpeJCTBEHHO HaJ HeH, cielyeT no-
NOJIHUTEJIbHO YUHUTHIBAThb CJAYYaHHbIA 3KCUEHTpPH-
curetr e=8 cm (no n.17.6).

ITodnopnste cTenst

17.11. TlonnopHble CTeHH H3 KaMeHHOH Kian-
KH 1esiecoo6pasHo NMPHMEHSTb TOJbKO NPH OTHO-
cutelbHO HeGoabluoi uX Bbicote. [lpH BhicoTe
6oJiee 4 # TOANOPHBIE CTEHBl PEKOMEHAYETCSs Bbi-
NOJIHATL H3 XKeJe300eToHa.

IMonnopHsie cTeHbl AOJMKHBI GbITh 3aMPOEKTH-
pOBaHBI TAKHM 06pa3oM, 4To6H 6hljla HCKJIOYeHa
BO3MOXHOCTb HX ONPOKHIBLIBAHHUS H CKOJIbXKEHHS
# uTo6nl Oblin  obecrneyeHbl Hecyulas cnocob6-
HOCTb CT€Hbl H TPYHTA B €€ OCHOBaHHH, a TaKKe,
B HeOOGXOAMMBIX CJyuYasix, TPEIHHOCTONKOCTD.

17.12. TlognopHble cTeHsl MOryT ObiTh 6e3-
peGepHbiMH H pebpucThiMH. Kak mpasuno, nox-
NOPHbIE CTEHB! IPOEKTHPYIOT YUIHPEHHBIMH KHH3Y,
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* Puc. 88. Ilomnopuue CTeHH pa3HMX
/ npodunedn

@ — NPAMOYroJbHOro; 6 — TpameueHAalbHOTO
C HAKJIOHHOM nepexaHell rpanbio; 8--Tpaneue-

HAAaABHOTO ¢ HAKJIOHHOR 3ajaHefl TpaHblo;
2 — HaKJOHCHHOTO B  CTOPOHY  3aChINKH;
0 —C BBICTYNAIOMIHM MEPEAHUM HHIKKHM
pe6poM; ¢ — CTYNeHyaToro, % -— TaBPOBOro
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Pue. 89. QysnaMeHTH NOX HAPYXKHLIMH CTEHAMH
0AHO3TAXKHBX CKJAAACKHX 3HAaHH{ AAf CHIOYYHX
MaTrepuaJnoB
) == cTeHa; 2 — NHAACTPa; 3 — KoHTpdOpPC; 4 — pyHna-
MeHT; 5 — Kese306eTOHHA HAH PANOBAA MepeMbIuKa
Mexay ¢yHAaMeHTaMH; 6 — JaBiaeHHe chinydero MaTe-
pHana

H OHH PacCMaTPHBAIOTCS KaK KOHCOJbHBIE GajKu
NPAMOYrOJAbHOrO HJIH TaBPOBOI'O CEYEHHS.

17.13. KameHHble BepTHKaJabHbie (puc. 88)
TIOANIOPHbiE CTEHbl BLICOTOH He OoJsiee 4 # NpPH roO-
PH3OHTAJBbHOMA IMOBEPXHOCTH 3eMJH paspelaercs
pacCYMTHIBaTh 110 YKa3aHHAM HACTOSLEro pas-
neJna.

17.14. Ilpu nepenaue paBieHusi TPyHTa Ha
BePTHKaJbHYI0 IIOBEDXHOCTb NOANOPHOH CTEHbBI
(puc. 88,4a,6,0,e), ecin 3eMass orpaHudeHa ro-
PH3OHTAJNBHOI MIOCKOCTBIO, pacnpeleseRHe ropu-
30HTAJBHOIO JaBJEeHHs T'PYHTa MO BHICOTE CTEHBI
onpeneaserca ¢opmyaamu (200) u (201).

Qs

BesinurHy HOpMaTHBHOH HAarpy3KH Ha NOBEpX-

HOCTH 3eMJu CJedyeT INpPHHHMAaTb COIVIaCHO
n. 17.10.
CeueHnss TNOANOPHOH CTeHbl INPOBEPAIOT Ha

BHEUEHTPEHHOE CXKaTHe H CPe3 MO FOPH3OHTaJb-
HbIM HeNnepeBsi3aHHbIM LIBAM KJIaJKH.

B pacuerHylo nJomanab cpesa BKJIOYaETCS
TOJbLKO IJIOLIaAb CXKAaTOH 30HBI CeueHHs, ONpene-
JsieMasi IpH pacyere Ha BHELEHTPEHHOe CXKaTHe.

[1pu npoBepKe NOANOPHBIX CTEH Ha ONPOKHABI-
BaHHe U CKOJbXXeHHe COOCTBEHHHH BeC MX hpH-
HHMaercs ¢ Ko3¢p¢uuuentom neperpyskn 0,9.

17.15. TloxnopHble CTeHbl OLHO3TAXKHBIX CKJa-
JOB CBHIMyYHX MaTepHaJIOB H 3arjyOJeHHbIX OJHO-
3TaXKHBbIX 3[aHHH, BOCIPHHHMAIOLIHEe 3HAYHTE/]b-
Hble FOPH30HTAaJbHble AAaBJEHHS NPH HebOJbUINX
BePTHKaJbHbIX Harpyskax, peKOMeHIyeTcs pac-
CYMTBIBATb KaK 6a/jKi ¢ BepxHeil WapHHPDHOH H
HHXHeH 3alleMJeHHOH onopod. J3aluleMJeHHe
HHXXHell onopbl cTeH obecneuynBaeTrcss (pyHAaMeH-
TaMH, BbINOJHEHHbIMH B BHJE NPSMOYrOJbHBIX
YyYacTKOB KJIAaJKH, NEepPrneHAHKY/JSPHBIX IPOAOJb-
HOH ocH cTeHbl. Pacnosoxenie ¢pyHIaMeHTOB H
nuasictp copnajgaer (cM. n. 14.14). Pasmepn
dyHnaMeHTOB ONpefessIOTCA H3 YCJIOBHSI COBMe-
LIEHHsT UX OCH C NOJIOXKEHHEM pPaBHOAEHCTBYIO-
Ilefi HOPMaJIbHON CHJIbI B OCHOBAHHH CTEHbI NPH
MAaKCHMaJbHblX TOPH30HTAJbHBIX WU MHHHMAaJb-
HbIX BepTHKaJbHbIX Harpyskax (puc. 89).

ITpumep 16. Pacuet crenn nomsana. [1poeputh mpou-
HOCTb CTeHbl NOABAaJa KHPNHYHOro 3Aanus. CTeHa noasana
BoicoToi H=2,8 M BHJOMXEHA H3 KPYNMHHX NYCTOTEAHIX
GeToHHHX G6JOKOB WimpHHOH 40 ¢sm u BHCOTOM S8 CcM, U3-
roTOBJEHHBIX H3 Ts12keyoro 6etoHa Mapku 100. [TycrotHocTs
6,0KOB 10 MJIOLIAMH TOPH3OHTaNbHOrO ceuenust 30%, a no
o6vemy — 15%. Knazka cTeH momsaia BhiNMoaHEeHa Ha pac-
TBope Mapku 50. Pacuetnas BhIcOTa cTennl mojBaja oOT
YpPOBHSI GETOHHOrO MOJIa IO HHXKHEH MOBEeDXHOCTH MNepe-
kpuitaa H=2,65 # (puc. 90). PacueTnas narpyska Ha | &
CTeHH NOABaJa OT KHPNHYHON CTEHBI NMEPBOro 3Ta)ka TOJ-
uwtunoi 51 ¢cu Ny=15 1. CTeHa nepBoro ataxa pacnojoxe-
Ha ¢ 3KCHEHTPUCHTETOM OTHOCHTENbHO CTEHLI MOJABANA €;=
=>5,5 ca. PacyeThas NMOCTOSIHHAA HArpy3ka Ha | M CTEHM
nojasajsa OT ONHpAlOUIErocsl Ha Hee mepeKpuTHs Np,=22 T
NPHAOXKEHA ¢ SKCHEHTPHCHTETOM ep=16 cx. IpyHT Hachm-
HOi ¢ oObemHbiM Becom y==1600 x2/#°. Pacuetubiit yron
BHYTpeHHEro TpeHHst rpynra ¢=238°. Hopmartusuas Bpe-
MeHHAs HArpy3ka ka NOBepXHOCTb rpyHTa p=1000 «I'/s%

P _ 100
v 1600

BepxHAis ¥ HHXHssi OPAMHATH 3MIOPH GOKOBOT'O NaBJe-
HHS TPYHTA Ha | X CTeHH noiBaja OnpeiensioTcs no ¢op-
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Hpp = = 0,625 x,



mynam (200) u (201). KosdppuunenTsi meperpysks pas
BPEMEHHO!l Harpy3kH H OOGBEMHOrO Beca rpyHTa
m=ny=n=12
2450 — 2) =
gy = n‘yan tg 45° — > =
==1,2.1600-0,625-0,238 = 285 x2/x;
9 o ¢
Gu = nv (Hop + Hep) 1g° (45 - ?) =
=1,2-1600 (0,625 2,65) 0,238 = 1500 xz/#.

qg ¥ 9 9

P 1670
i %
E =
| 15 1—
1145
bef
Qs

7 A7,

Puc. 98¢ K npumepy 16. PacueT cTenn moaBana

4 cxemMa NPHAOXKEHHSA BePTHKAJbHBIX Harpysok; 6 — smor
Pa GOKOBOTO NaBJAEHHA IDYHTA; 8 — CyMMapHas 3IIOpa H3lH«
GaioWHX MOMEHTOB

Haru6aomiue MOMEHTH OT KaBJeHds rPYHTa onpeaeJs-
€M B JIByX CeueHHSIX CTEHB! NOABanNa: B ceueHHH /-—I, pac-
flono)keHHoM Ha paccrosiunn 0,4H=0,4-265=1,06 # or
Bepxa cTeHb M B ceueHHH 2—2 Ha paccrosinuu 0,6H =0,6X
X2,65=1,59 » or Bepxa CTEHH, B KOTOPOM BeJHYHHAa H3-
rubaoulero MOMEHTa OT AABJEHHA IPyHTa HMeeT HaHGOJb-
iee 3HayeHue.

ITo popmyne (202) npH pacnoNOMEHHH CEYEHHs! HA pac-
crosiuuu 0,4H ot Bepxa creHn, npunumas Hep=H

1 x
Mos = (1 Cant a0 x —[o0+ Gu— 0 5|22 | =
~1/6 {2,65 (2-285 + 1500) 1,06 —

1,06
— [3-285 —+ (1500 —285)-2-?5] 1,062 } =T71bk2-M.

Tlo dpopmyae (203) npu pacnosoXxeHHn cedyeHHs Ha pac-
crosinun 0,61 ot Bepxa cTeHbl

Mmpmax = (0,056 gs + 0,064 go) H2 = (0,056-285 1 0,064 X
X 1500)2,65?=785 xz-M.

Harubaouui MOMEHT OT BEPTHKAJbHBIX Harpy3ok B ce-
YeHHH, PacMoJIOXEHHOM Yy BEpXa CTEHH 1OJBaja, ONpeaeds-
€TCA C YYeTGM CAY4YafHOTO 3KCUEHTPHCHTETa €=8 (M
(n. 17.10), Tak kak TOJMIMHA CTEHH NOJBaja MeHbllle, ueM

CTEHH! NEepBOro 3Taxa.
MakcuManbias BeJHUYHHA MOMEHTA

M=15000(0,055-+0,08) —2200-0,16 = 1670 xe-#.
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CyMmapHbie u3rn6aionie MOMeHTH B CTEHe NojBana:
B CEGYEHHH, PacNoOJOXEeHHOM Ha paccrosinud 0,4H or Bepxa
CTeHb

Mo,s = 1670-0,6 4 715 = 1715 xe-x;
B CeueHHH, pacnoJOMeHHOM Ha paccrosxuu 0,6/ ot Bepxa
CTeHH
Mo, 6=1670-0,44+785=1455 kz-m.
IMpoBepKy NPOYHOCTH CTEHH MOABANa NPOH3BOLNM B Ce-
yennn /—I, pacnonoxensoM Ha paccrosuuu 0,4H ot sep-

Xa CTEHH,
Hopmanvnas cuaa B cevennn I-—1

N =15 0004-22004-1,06-0,4 - 2400-0,85-1,1 =18 150 .

IlpouHocTs cTeHBHl moaBajsa nNpoBepsieM MNPH BHEUEHT-
PEHHOM C)KATHH C 3KCLUEHTPHCHTETOM

Hecymas cnoco6HOCTb cTeHH onpegeaseTcs No GopMy-
ae (19)

2e,
Nup = mgn ,RF (1 - —h—"-) .

B navHOM cayuae npu h=40 cm mpa=1 (n. 5.12).
Kos¢duumerT nponoJbHOro H3ru6a npy BHEUECHTPEHHOM
CXaTHH @, onpexeasiercs no gopmyae (20)

%:q,[x—-eﬁ-(o,oe-f;“——oﬂ)];

h ]
H L 2% 6,6 1500 0,97
NpH OTHOWeHHE —= == =" =66na= ¢=0,
(Taba. 32).
Ilpu npsimoyrosbHOM ceueHun h,=h=40 ca
9,5 265
@ =0,97[l ~ % (0,06 m —0,2)]—0,92.

Pacyetnoe conpoTupseHne KnaaxXy M3 KPYINHHX NyCTO-
TeJbX GeTOHHbIX 6JIOKOB, H3IOTOBJIEHHBIX H3 GETOHa Mapku
100, npu pactsope Mapxu 50 H nycrotHoctH 6JaoxoB 30%
onpeaeasercd no taba. 11 ¢ ynerom ykasaku#t n. 3.7

0,25-5

R=27 (0,5— 20

) =27.0,44 = 12 «"/cm2,

Inomanp ceyerus (6pyrro) F==40-100==4000 ca
Kosdppunsert © omnpeneasercs no tabia. 34.

€ 9,5
= —_— =1 _— .
o=t = T g0 =116

PacueTHas mecymas cnocoGHOCTb CTeHM

2.9.5
Nap = 0,92+12.4000 {1 ———') 1,16 =
VT 0

=26900k2 > N =18 150 a2,

ITpouHOCTb CTEHH MOABaJja AOCTAaTOYHA.



18. TOHKOCTEHHBIE CBOJ bl
JABOSSIKOH KPHUBU3HDI

18.1. TonkocTeHHbIEe CBOBI ABOSIKOA KpPHBH3-
Hbl* MPHMEHAIOTCH AMS MOKPBITHH MPOMBIIIIEH-
HbIX, TPaXAaHCKHX, CKAAACKHX H CENbCKOXO3fAH-
CTBEHHBIX 3aHHH.

18.2. CBonbl ABOSIKOM KPHBH3HBI HMEIOT BOJ-
HOO6pa3HYI0 MOBEPXHOCTb, 06ManaOuy0 GOb-

Puc. 91. O6-
HA BHA CBO-
na

1 — 3atupxa
pacTBOPOM;
2~ csoa TON-
WHHOA B Y,
KHDPIHYA

15-25m 12
— ] IS
) ﬁ ﬂ
L] Dﬂ Puc. 92. Tlepesaska
W (1] KJaAKH CBOAOB TOJIIE-
= HOlt B '/¢ KupnHua

IIOA XKEeCTKOCTbIO, YTO NO3BOJSET PE3KO YMEHb-
IUATb HX TOJINHHY H YBEJHUYHTb pa3Mepnl mepe-
KpbIBaeMbIX NpPOJIETOB MO CPABHEHHIO C MAaCCHB-
HbIMH KaMeHHbLIMH CBOAYAaTHIMH TNOKPBLITUSMH
(puc. 91).

B 3aBHCHMOCTH OT BeJIHYHHBI NEpPEKPLIBAEMO-
ro npoJeTa, Harpy3kH H CTPeJbl NOAbeMa CBOJa B
KJl04e, KHPNHYHBIE CBOABI IBOSIKOH KPHUBH3HBI
UMEIOT TOMIUHHY B !/4 kupnuua (6,5 cu) nau B Y,
Kupnuua (12 cu); npu nposerax po 21 m TonuH-
Ha CBOLOB B 60JbLIIMHCTBE CIYyuaeB NPHHHAMAETCS
paBHO¥ !/, kupnuya. [TepeBsizka KaaaK# KHPNHY-
HBIX CBOJIOB noka3aHa Ha puc. 92—93. CBobl BbI-
KJ1aAblBAIOT H3 LEJOr0 KHpPNHYa, MPHKOJKA KHP-
nyuya N0 MeCTy NPOM3BOLUTCH TOJBLKO NDH 3aMbl-
KaHHH BOJIH €BoJa B KJatoye. Ha puc. 94 nokasaHa
nepeBsi3Ka KJafKH CBOJAOB TOJIIHHOH 9 cM, BhI-
KJ1aabplBaeMblX H3 CIJIOIIHBIX GeTOHHBIX HJIH NpH-
ponHBIX KaMHeli ¢ pasMepaMu 390X 18890 su.
TonumuHa ¢cBOAOB, BHIKJIAABIBAEMBIX H3 KaMHeH,
H3rOTOBJNEHHBIX W3 KepaM3UTOOeTOHa, aBTOKJaB-
HOTO siyeHcToro 0eToHa (meHo- UMM raszoberoHa),
a TakXe APYIHX BHAOB JETKHX GETOHOB, COBMe-
ILAIOUIHX HECYIIHEe H TeNJOH30JASILHOHHbIE (DYHK-
LHHH, onpenesasaeTcsa OCbI'{HO B 3@BHCHMOCTH OT

* Ilpennoxenue KaHA. TexH. Hayk A. M. Pa6unosuua
(aBTOpCKOEe CBHAETENbCTBO Ha n3obpereHne Ne 65661 ot
30/X 1947 r.).

Tpe6yeMOoro TEPMHYECKOrO COMPOTHBJECHHS MO~
KpPbITHS.

BMeCTO ysennqenﬂﬂ TOJIINHHBI KPIpHPI'-IHle
CBONOB 10 !/ KHUpnHua Hecyumlass cnoco6HOCTb UX
MoO¥KeT ObITb NMOBLIIIEHA NyTEM 3aNOJHEHHS ma-
3yX MEXAY BOJIHAMH TSXeEJbiM GETOHOM MapoK
100—150 (puc. 95).

Puc. 93, [lepe-

BsI3Ka  KJajaK{

CBONOB  TOJIIH-

Hoit B /2 xup-
nHya

Puc. 94. Ilepesss-

Ka XJAaJKH CBOJOB

H3 KaMHell TOJAUlH-
Hoit 9 cM

Taxcenws  femon

e N7 \/

Puc. 95. CBOAH KOMIJIEKCHOH KOHCTPYKUHH

[lnprua BOJIH CBOJOB NpHHHUMAaeTCs B Npefe-
Jax or 2 g0 2,5 » (0Obl4HO 2 M) NpPH TOJIIHHE
B /4y kMpnxua ¥ 10 3 # mpH GOJbLWON TOJMUIKHE.
BEICOTa BOJH CBOMOB COCTaBJASieT OT /o5 MO !5
WHPHHB BOIHEL. CTpeny noabeMa CBOLOB B KJIIO-
ye NMPUHUMAIOT OT !/ A0 /; BenHYMHH nepeKpbi-
BaeMOro npoJieta, B 3aBHCUMOCTH OT HA3HAYCHHS
NepeKpPLIBAEMOro NOMeIlleHUs, C1oco60B BOCNpH-
SITHsI pacnopa, apXHTeKTYpHBIX TpeOOBaHHA H
IPYrux yc/aoBHH.

Jlas Jyyiero 3anoJHeHys NIBOB BEPXHIOO IMO-
BEPXHOCTb CBOJAOB, IIPH TOJLIMHE HX B !/; KMpNH-
4a, B Ipolecce KJIafAKH 3aTHPAIOT PacTBOPOM.

B cBopax tosuuHOH B !/ KUpmHUua, a TakxKe
B CBOAaX M3 KaMHeH ToJlMHON 9 cm u Goaee
BMECTO 3aTHPKH BB KJaAKH LONOJHHTENbHO 3a-
JHMBAIOT KHAKHM DacTBOPOM.

Ilppveuanue CBOAbM ABORAKOA KDHBH3HBI BHIKJA-
JABBAIOT 70 HEPEABHKHON HHBEHTAPHON MeTaNJOAePEBAHHOM
HaH JepeBsivHOM onajy6ke, cayxaileil Aasi KJaiKH IBYX
BOJIH CBOJA. 3aKOH‘leHHble KJIalIKOf'{ BOJIHbBI CBOXa BbIAEDXH-
BalOT Ha onanybke B TeueHde 12 « npu Temnepartype 10°C
n Buwe. [Ipn 6osee HH3KOH MOJIOXKHTEJBHOR TeMmmepaType
NPOAOJKHUTEJNbHOCTL BBIACPXKHBAHHA CBOAOB Ha onanyGKe
YBEJHYHBAIOT A0 18—24 4,

18.3. Pacnop ¢BOIOB, ONMHpAIOMHUXCA HA CTE~
Hbl HJIH KOJIOHHKI, BOCIPHHHMAaeTCs 3aTs:KKaMH H3
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Puc. 96. KoHCTpyKuusi ONOPHBIX Y3JI0OB CBOXOB JBOSIKOH KPHUBH3HBI

@ ~— ONOpHHIft y3es1 CBOAA C XKeJe30GeTORHBIMH 3AeMeHTaMH; 6 — TO e, CC CTaNbHHIMH 3JIeMEHTaMHi; / — DYJOHHBIA KoBep; 2 — LeMeHT-
Haf HAM achanbToBaf CTAXKKA; 3 — yTEeMNHTeAb, 4 — NAapOH3OAAUMA; 5 — KiajAKa cBOMdA; 6—3aTAXKKA; 7 — Keaeao6eTOHHLIN INeMeHT;
8 — cranbHOR 3neMEHT U3 Yroakos 75X75 uau 63X63 mm, NOAAEPKHBAWILKA ABa BLICTYNAIOUIHX PANA KHPOHYHOA KNagkd, KHPOHUH BEPX-
Hero psifla pasABHraloOTCA, NpH 3TOM O6pa3yeTcs Uleab AAS Nponycxa 3aTHXKH; 9 — 3alytka; J0 — na3 ans 3aTaxku: I — )TBepcTHe

ARA 3aTAXKH; [2 — KOHCTPDYKTHBHas apMaTypa; /3 — noAbeMmusie mneran; I4 —nnacruna O=10—12 am; 15 —nonocopass craap 0=
=56 mm; 16 —nonocka Tons, pyGepoHaa ¥ T.N., nepexphipanoulas nas.llocne yCcTaHOBKH 3aTAKKH Na3 3aNONHSETCA PacTBOPOM

KpyryoH crann (raafgkoit kaacca A-1 mam mepH- e BOCIPHHHMATbCS KOHTPGOpCAMH HJAH MO-
oauyeckoro npoduas kaaccop A-I1 u A-111), pac-  nepeunbiMu cTeHaMHu MOMeLIEHU T, IPUMBIKAIOLHX
noJiaraéMbiMH NMOA TPAHAMH B3aHMHOrO NMPHMbI- ¢ OGEHX CTOPOH K NEPeKPbIBAEMOMY CBOJaMH I1pO-
KAHHSI CMEXHBIX BOJH CBOJ1a; PAcloOp MOXKET TaK-  JeTy. B CKJaACKHX 3[1aHHAX H B HEKOTOPbIX TH-
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g
12, 5
6L/
200 -1500

6) g, +2
21- | ’\ ] ) dy

d
— D
ds ' /
a,l 200 | 200 |34
1 1

200| 200 | 3d|
400 | " 1200-1500

Puc. 97. 3aTtaxka cBona

a — 3aTAXKa, 6 — neTaab CThika 3a-

TAMKY;, 8 — NOABeCKa; [ — XeaRnpar-

J Has wafba 03> 12 um; 2 — yronulex-

HbIR  KOHEeNl 23aTAXKH, & — nertax;

4 — 3araXKKka; 5 — cmapka, 6 — wafi-

5 6a; 7 — OTBepCTHE AAN NOABECKH;
§ — noaBecka



nax NpPOHM3BOACTBEHHBbIX MOMEINEHHA LeJecool-
Pa3HO OMOpbl CBONYATBHIX MOKPHITHH, HMEIOLIHX
60/1bIIYIO CTPeJY NOAbeMa, Pacnojarath B ypoB-
He 3eMJIH, MPH 3TOM pacnop BOCIPHHHMAaeTCs
PyHIaMeHTAaMH HJIH 3aTAXKKaAMH, PaclOJOKeH-
HBIMH B NJIOCKOCTH nOJIa.

IlsiTel cBOa MMEIOT HAKJIOHHBIE NOBEPXHOCTH,
HOpMaJibHble K OCH CBOAA B OIOPHBIX Yy3Jax
(puc. 96). CTyneHyaTast NOBEpXHOCTb AT 3aTHpa-
€TCA pacTBOPOM B MeCTaxX NPHUMLIKAHHSI CBOJAA.
OnopHble y3/1bl CBOJOB BO BCEX CIYyYasX HOJMKHBI
HMEeTb BBLIHOCHBIE NATHI, NOBLIIAIOIIHE YCTOHYH-
BOCTb ONOPHBIX Y3JIOB NpH JEHCTBHH pacnopa
CBOJIOB.

[pu BocnpusiTHu pacnopa 3aTsXKKaMH B ONOP-
HbIX y3Jax NoA rPpaHsIMH BOJH CBOJlA YCTaHaB/U-
BAIOTC Kesne300eTOHHbIE 3JEMEHTHl, apMHpye-
Mble KOHCTPYKTHBHOH apMaTypoH, HJIH CTaJbHbie
ONOPHBIE 3JIEMEHTHI, TIO3BOJIOIIYE YBEJTHYHTD BHI-
Hoc nsAT 10 Tpebyembix pasmepos (n. 18.13). Kou-
Ibl 3aTAXKEK 3aKPENJdIOTCA B ONOPHBIX 3JEMeH-
Tax wai6aMu, raflkaMi ¥ KoHTpraiikamMu. Jlas
obJieryeHHs TPAHCIOPTHPOBAHHSI H  YNPOLIEHNS
YCTaHOBKH 3aTSKEK OHH H3TOTOBJSIOTCH M3 He-
CKOJIbKHX 3BCHbERB WAPHHDHO CKPENJIEHHBIX Me-
XAy co60H NpH NOMOIIM NPHBApPEHHBIX K HHM
neteab (puc. 97). Ilpu nponere cBomoB Goaee
18 M 3aTsiKKHM NOAAEPKHUBAIOTCS ABYMS MOABEC-
KaMH, pachno/JOXEeHHBIMH B TpeTsX MpoJeTa.

B cBomax nponyckaeTtcs ycTpoRCcTBO NPOEMOB
B Nipelesax BCEH IIMDHHBI BOJIHBI JJISI TONEpey-
HBIX ¢oHapeil BepxHero cBera. TakHe IpOeMBbl
cJellyeT pacrnojaraTb He yaile 4yeM uyepe3 JIBe
CMeXXHble BOJIHB cBOfa. Kpast BosiH cBOAa, MpH-
MbIK2aIOWHUX K (OHAPHBIM TpoeMaM, AOJKHBI
6LITh YCHJEHB! XKese300eTOHHBIMH peGpaMH Tpe-
VTOJIbHOT'O OUEPTAHUS, Pa3MellaeMbIMH B a3yxax
MeX[1y BOJHAMH B npejesax BCero nepekpbiBae-
MOro cBofioM npodiera. [IpoeMbl HeGoabIIMX pas-
MepoB I/l 3eHHUTHbIX PpoHapel, BEHTHISALMOHHBIX
IIAXT, BHITSXKHBIX TPYO H T. I. OKAUMJSIOT paM-
KaMH M3 CTaJbHbIX YIOJKOB, KOTOpbl€ YCTaHaB-
JIHBAIOT B Ipoliecce KaalKH CBOAA.

NMpumevanne Tletan u ocnabaeHBbHe pe3b6oil
YTOJIWERHHE KOHILI 3aTfxkeK (pHc. 97) H3roTOBJASIOTCH H3
cTaau kaacca A-1.

18.4. CBoabl, BBHIJIOXKEHHbIE H3 KHpIHYA HJIH
KaMHeH, H3rOTOBJIEHHBIX H3 TsKejoro OeToHa,
VyTEeNAAIOT NJUTHBIMH TENJOU30JSAUHOHHBIMH Ma-
TepHanaMH (MHHepaJOBATHbIE NMJAUTHI, GHUOPOTHUT
H T. [.) HJH 3aCbiMKaMH (KepaM3HTOBbI rpaBui,
wiaK ¥ T. n.). [TuTHBlEe yTenauTeau [OJKHBI
uMeTb HeGoJbillHe pa3Mephl, ofecneyuBaloIINE
BO3MOXHOCTb YKJaJKH HX HO KPHUBOJHHEHHOI
noBepxHocTd cBoja. J{o yKJIajakH yTemnutenas
BEPXHsISl MOBEPXHOCTb CBOJA NMOKPBLIBAGTCS Napo-
H3oasuuein (o6blyHO GHTYMHasi o6Ma3ka). Crsaxk-

Ka H3 IeMEHTHOTO pacTBopa MJiH acdanbTa, Ha-
HOCHMAsl Ha BEPXHIOI0 NOBEPXHOCTb YTEMJHTEJS,
CJYXHT OCHOBAHHEM [Jis KPOBJH H3 PYJOHHBIX
MartepuasoB. Hapsay ¢ pyJIOHHBIMH KpOBJSIMH
IJisl THAPOH3OJISILIMM CBOJAOB ¢ 60JbIION cTpeso#
noabeMa JONYCKaeTcsi IDHMEHEHHe MAaCTHUYHBIX
KpPOBeJlb.

18.5(6.35). Onss kJaajaku
KPHBH3HBI C/Ie/lyeT NPHUMEHSITh:

a) KUPNHY IVIMHAHBIA (CIJIOWIHON WM MyCTO-
TeJNbid) W CHJIMKATHBIl MapkH He HHXe 75 npH
npoJere cBoioB no 18 m u He uuxke 100 npu
60JIbLINX NPOJIETaX;

C) KaMHH H3 JErKoro u Taxejoro 6eTona, a
TaKXKe NPHPONHbIE KAMHH MapKH He HHxXe 50.

Hns knajiky CBONOB, NEPEKPLIBAIOIHX NOMe-
IIeHHs C MOBBIIEHHOH BJaXHOCTbIO BO3Ayxa (60-
aee 60%), He nomycKalOTCH XK NPHMEHEHHIO: CH-
JHKATHbIA KMPOHY, IVIHHAHBIH KHPIOHY IOJYCYXO-
ro NpeccOBaHHs, IJAKOBBIA H TpPereJbHbIH KHp-
MY, KAMHH U3 guencToro 6eToHa H mJIakobeToHa
Ha TOIIMBHBIX IIJAaKaX.

Npumevanns: 1. IlpuMeHeHHe GeTOHHBIX KaMHed,
H3TOTOBJIEHHBIX ¢ IpHMEHeHHeM TOMJHBHBIX [J4KOB OT
CXHraHus OypHX H CMELIaHHBIX yIVIeil AJs KJajKH CBOLOB,
He uonycxaercx.

2. Ilpn npoaerax csonos a0 12 m nomyckaeTcss npume-
HeHHe NPHDOJHBIX KaMHell MapKH He HMKe 25, mpu atoMm
TOJIIHHA CBOLOB NOAXKHA ObITH He Menee 9 ca.

18.6(6.36). Knaaky cBOAOB ABOSIKOH KPHBH3-
Hbl, BKJIO4Yas HX NATH, a TaKXKe BEpXHHE Yyacrt-
KH CTeH B TNpelenax 6—7 pAnOB HWXe YPOBHS
NPUMBLIKAHHS CBOAA CJeJyeT BLINOJHATL Ha pa-
CTBOpEe MapKH He HhxKe 50.

Hnst KnafgkH CBOAOB M HX NAT CJAeLyeT mpH-
MEHAiITb PAacTBOPHl Ha OOBIYHOM NOpTJAHILe-
meHTe. [II1akoBLIM ¥ NyLLOJAaHOBLIA NOPTAAHALE-
MEHTHI, @ TAKXKE APYyrHe BUAbl HEMEHTOB, MEJIEH-
HO TBepIeIOLHX IPH MOHHKEHHBLIX NOJOXKHTE/b-
HBIX TeMmIlepaTypax, NPHMEHSATb HEe pPEKOMEeHAy-
eTcH.

18.7. CBonbl NBOSIKOH KPHBH3HB PaCCUHTHIBA-
I0TCS1 IO YCJIOBHOM paCUETHOH cXeMe KakK IJIOCKHE
ABYyXUIapHHPHbIE apKH. B pacueT BBOAHTCS mome-
peyHoe cedeHHe ONHOM BOJIHBI CBOJA.

CBoabl pacCUMTHIBAIOTCS HA NOCTOSIHHYIO Ha-
rpy3ky (Co6CTBEHHBIIl BeC CBORA, YTeNIHTEJSs,
THIPOU30JSIHOHHOrO KOBpa H T. II.) H OJIHOCTO-
POHHIOIO BPEMEHHYIO Harpy3Ky OT CHera, onpefe-
asemyio no raase CHull «Harpyskn u Bosneii-
CTBHSI» M DacCnpejlesIeHHYI0O Ha INOJOBHMHE HpoJe-
tTa cBona (puc..98). CBoauaThle MOKPLITHA MHO-
TONPOJNETHLIX 3[JaHUH PAaCCYHTHLIBAIOTCA Ha CHe-
rOBYIO HArpy3Ky, pacnpezieleHHYI0 O NOKPLITHIO
HEPaBHOMEPHO, C y4eTOM 06pa30BaHusl CHErOBBIX
MemkoB coraacio riaase CHull «Harpysku u
BO3JIefICTBHA».

Ilpu pacuete 3aTsikeK, ONOPHBIX Y3JOB, CTeH,
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KOJIOHH, KOHTP(OpPCOB M JPYLHX 3JI€MEHTOB,
BOCNIIPHHHMAIOIIUX Pacnop H BepTHKaJbHbE pe-
aKLHH CBOJOB, CHErOBas Harpyska NPUHHMAETCS
pPaBHOMEpPHO pacnpejiesIeHHOH MO BCEMY NpOJETY
cBona. [1pn MHOrONpOJNETHHIX 3NaHUAX NPUHUMA-
I0TC CXeMBbl pacnpeleJieHHsl CHErOBOM HArpyskH,
npuBenenusie B riase CHull «Harpysku u Bo3-
ReHCTBHA», NMPH KOTOPBIX BeTHYHUHBI pacmopa u
BEPTHKAJ/IbHLIX PEaKuHil CBOLOB HMEIOT HauboJb-
wHe 3Havenus. PacuerHnle Harpysku ot cober-
BEHHOTO Beca CBOJa, a TAKXe Harpy3kdH OT Tel-
JIOM30MALUHOHHBIX TJIUT, 3aCHITIOK H CTSIKEK IpH-
HHMAIOTCS ¢ Ko3¢pPHUHEHTaMH Neperpy3ku, NpH-
BenedHbMu B raase CHull «Harpysku u Bo3znei-
CTBHSY.

Puc. 98. PacuetHas cxeMa cBoaa

BeTpoByl0 Harpysky —cJjeiyeT Y4YHTHIBaTb
JMIWb IJ8 CBOAOB C Goablueil CTpesol ToAbeMa
npu f/l==1/;, a Takxe npu GOJbLWHX BeJHYHHAX
CKOPOCTHBIX HamopoB Berpa (aast IV—VII pai-
OHOB).

Pacuer cBOnOB Ha TeMMNepaTypHble BO3JelCT-
BHsI HE NDOU3BOIHUTCS.

CocpenorouyeHHble HArPY3KH OT BEHTHJISIIIUOH-
HBIX INAXT, MOABECHBIX TPAHCIOPTEPOB M T. II. yC-
JIOBHO pacnpefeJsiioT Ha ABe BOJHHI cBoxa. Ilpu
pacueTe CBOJOB CO CTPeJIOH NoabeMa B KJIOUue
f=1/5 cnexyer yunteiBaTh, BbI3bIBAEMOE YKJIOHOM
NMOKPbITHSA, yBeJUYEeHHEe INOCTOSAHHOH HArpysKH,
pacrnpeneseHHON MO TOPH30HTAJBHOM NPOEKLHH
CBOZX& B HANpaBJEHUH OT KJAKOYa K [siTaM
(puc. 98) mo kpuso#

1
gx:g(COS(P '_'1)9

rie g —INOCTOSIHHasi Harpyska B KJIIO4e CBOZA;
&x— BEJMYHHBI LOMONHHTEJNbHOH NOCTOSIHHOM
HarpyskHy, BbI3bIBaeMOHl YKJOHOM IO-
KPHITHA B CeYEHHsX, OTCTOSIUUX HA

PacCTOSTHHA X OT OIOPHI;
(— yroJl HaKJOHA K TOPH30HTY KacaTesb-
HOH K OCH CBOJAa B pacCMaTpHBaEMOM

CEUeHHH.

18.8. OqepTaHPe ocH Hau (OpHGIMKEHHO)
OouepTaHHe rpaHell MPHUMBIKAHHS CMEXHBIX BOJH
st CBOIOB €O cTpetioil mogb:2Ma f/I=='/s peko-
MEHAYETCS NPHHHMATL NO LeMHON JUHEHH, a mnpd
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fll<<!/s—no nyre oxpyxuocta. Ouepranue none-
PEYHOTO CEYEHHs BOJH CBOJAOB NPHHUMAETCH MO
KBaZipaTHOH napaGoJse. BeqHuHHbl OpIHHAT uen-
HOIl IMHITH, OKPYKHOCTH M napaGoabl uepes !/
npoJieTa, a TaKxke TaHTeHCH! YIVIOB HAKJOHA Ka-
caTeJIbHBIX K 3THM KpUBHIM (pHC. 98) npHBeleHb
B Ta6u. 80 npusioxeHus 8.

18.9. ®opmyasl Aas1 ompefeseHHs] OMOPHBIX
peakuuii B ABYXUIapHHPHOH apKe napaboJHuyec-
KOTO OYyepTaHHs NpH PAaBHOMEPHO pachpeneJeH-
HOH, napabo/iHYeCKOil U OXHOCTODOHHEH HAarpys-
Ke, pacnpelie/iIcHHOH Ha NOJIOBHHE NPOJIETA, NPH-
BelleHbl B Tabus. 81 mpuaoxenust 8*. lasi cBonos.,
OYEePUEHHBIX N0 OKPYXKHOCTH H IO LI€NHOH JIHHHH,
BEJIMYHHBI ONOPHBIX peaKUHi NPHHAMAIOT Kak
st cBOAOB napaboJinueckoro ouepranusi. [lIpu
JAPYIHX CJyuYasiXx 3arpyxeHHsi CBOJOB pacmpeje-
JIEHHBIMH H COCPEIOTOYEHHBIMH  HAarpyskaMH
ONOPHLIE PEaKUHH CJAeNYEeT ompenessitb mo Tab-
JIHLaM, npuBeleHHbIM B «CNpaBOYHHKe MPOEKTH-
POBLIMKA NPOMBILUNEHHBIX, XHJbIX U 06lIeCTBEH-
HbIX 30aHHIl H coopyxeHHii. PacueTHo-TeopeTHnue-
ckuit», Knura 1. M, Crpoitnaaar, 1972,

18.10. V3ru6aiomye MOMEHTH W HOpMaJibHbIE
CHJIBI B NONEPEYHBIX CEYEHHSIX CBOJA OMNpeneisi-
10T 10 popMyJaam:

M = My— Hy; (205)
N = Qpsin¢g -+ Hcos g, (206)

rie Mo n Qo — u3rubaomuil MOMEHT M Tonepey-
Hast cujla B COOTBETCTBYIOIEM CCYEHHH HpOCTOﬁ
6aJkH npojaeroM [; y ¥ ¢ — OpAMHATA U yroa
HAaKJOHA K FOPH3OHTY KacaTesIbHOH K OCH CBOZa
B paccMaTpuBaeMOM ceueHHH (puc. 98).

HMarubaomue MOMEHTH H NOMNEpeuHble CHIIH
B npocToil 6aske NpH napaboJHYecKoi Harpyske
B CEYEeHHH, PACINOJOXKEHHHOM Ha pacCTOSIHHHA X
ot JeBoii onopwl (Ta6a. 81 nmpuaoxkenus 8), on-
peneasiiorcst no hopMyJaam:

—- g x (81— 8x) %%
My=V,4x— > 4 1 3 (207)
2(8:1—8&x)x
QO=VA—g,x+—-3—. (20¢)
Bennuuna g; onpepeasercss 1o Gopmyae

(204) npu 3HayeHWH ¢ B ONOPHOM CEUCHHH;
Va=0,167 g,/; BennunHa g;—gx BBHIUHC/SAETCS
no ¢opmyJae
4g, x (I —x)
=" o .

81— & 12 (209)

18.11. Pacyer CBOAOB NMPOM3BOXUTCS Ha BHe-
LleHTpeHHoe cxaTHe no ¢opmyae (18). Ilpou-
HOCTb CBOJIOB NIPOBEPSIETCSt B CEYEHHAX C MaKCH-

* B taSa. &1 KOCHHYCOHIAAbHAas HArpyska, onpenesse-
Mas ¢popmyaoi (204), sameHeha GAH3KON K Heil napa6oan-
4eCKOH.



MaJbHLIMH TIOJIOXKHTENbHBIMHE H OTPUUATEbHBIMY
H3ru6aoIMMH MOMEHTaMH, KOTOpHIE NMPH OXHO-
CTOpOHHEI CHeroBsoi Harpyske (puc. 98) pacno-
JIOXeHbl B 06€HX NOJOBHHAX TNpOJeTa.
Han6onbuiasi BeMuunHa 3KCUEHTPHCHTETA B

M
CBOJax 801——-'7 H€ NOJI)XKHa IIpeBHIIUATHL AN OC-

HOBHBIX coueTaHu#t Harpysoxk 0,7 y, rie y — pac-
CTOSTHHE OT OCH, NMPOXOAsLIeil Yepe3 LEHTDP TXKe-
CTH CeYeHHs O Kpas CeueHHs B CTOPOHY 3KCLEH-
TPHCHTETA.
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Puc. 99. CxkaTas 30Ha MONepeyHOrO CEYEHHs CBONA

a4 — Npu OPHAOKEHHH HOPMAJAbLHOA CHAN BHIIe OCH, HpOXOARulehH
yepea LEHTP TAXECTH CeYeHHA; 6 — IIPH NPHJIOMKEHHH HOPMAJbLHOR
CH/IBI HHXXe OCH, NpoXoAsAulefl yepe3 UEHTP TAXECTH CEJCHHA

PacyeTHble XapaKTepPHCTHKH Pas3JIHUHBIX IO-
nepeyHbiX CeYeHHH CBOAOB M3 KMpPNHYA H KaMHeH
npusejeHbl B Ta6.1. 82 npusoxenns 8.

IIpu onpenenennn xKosgp¢puuueHTa nNpPOJOJIb-
Horo u3ruba ¢, pacuerHas AJHHaA cBoja [y mpH-
HHMaeTtcst paBHo# 0,5 S, rae S — gauHa ocH CBO-
na, onpefieasieMas no tabu. 83 npuiaoxkenus 8.

BeauuuHy niowanu cxaroit 30HH F¢ onpene-
JISIIOT M3 YC/MOBHSl COBMNAJieHHst LEHTPA THAMKECTH
niomany F¢ ¢ TOUKOIN NPUJIOKEHHS HOPMaJbHOH
cuanl N (puc. 99), nosb3ysacb METOAOM mocaelo-
BaTeJbHOro NPHUGHKEHHS .

ITpu npuaoxexun cuasl N BhIlUe OCH Xo—Xo,
NPOXOAAIEH Yepe3 LEHTP TAKECTH NONepevyHoro
CEYEHHsI BOJHbBI CBOJAA (MOJIOXKHTEJbHBIA H3rH-
Garomuii MoMeHT, puc. 99, a), naomais F¢ ompe-
AenfieTcs KaK PasHOCTb MJIOWAAeHl, Orpannyen-
Hbix napabonamu 1, 2, 3 u 4, 5, 6*. [1pu onpene-
Jennu naomanu Fe 3apaiorcs 3HayeHHeM paccro-

* Ilnomany napa6osn pasHa %/; NPOH3BEREHHA OCHO-
Banus napadosn Ha ee BLHICOTY.

10—99

SHHS OT HHXKHeH TPaHM CeYeHHWs AO TpPaHHIb
¢KaToil 30HH y;. s nepBoro npHGJIHKEHHsT MO-
JKHO MPHHATb Yy1=2,8 eo. IIpu pacuere cevenus
NPHHHMAIOT TO 3HaYeHue muomagn Fe¢, npu Koro-
POM PpAaCCTOsIHHE OT HHXKHEH IpaHH CeuyeHHs A0
€€ [eHTPA THKECTH 2= Yo+€o.

BesnyHHa 2z ompelensieTcs KaK OTHOIIEHHE
Pa3HOCTH CTAaTHUECKHMX MOMEHTOB TJIOuiafefi, or-
paHHyYeHHBIX napaGosaMu I, 2, 3 u 4, 5, 6, oTHo-
CHTEJIbHO HUKHEH IpaHU ceyeHHs BOJHBI CBOAA K
nJomank cxarToi 3ousl FJ*,

ITpu mpuaoxenun cuani N HHXKE OCH Xo—Xo
(oTpHIaTeNbHBII H3THOAIOIWME MOMEHT, pPHC.
99, 6) naouanb Fe U CTaTHYECKUA MOMEHT €€ OT-
HOCHTEJIbHO HHXXKHEH I'DAHU CeUeHHs ONpenessioT
KaK CyMMY H pa3HOCTb CJEAYIOLIHX IJIOLafel U
HX cTaTHYecKHX MomeHToB: I, 2, 4, 5 (npsmo-
YroJbHUK) +2, 3, 4—6, 3, 748, 9, 10—1, 9, 5.
Jlas mepBOro UPHOMHMKEHUST MOMKHO NPHUHATDH
y1=h—e,. Tlpunumaercs To 3Hauenue Fc, npH
KOTOPOM Z = Yo—€o.

Pasmepnl ocHoBanuil napabos onpenensioTes
no dopMmyaam:

Y1
b, =b l— ==,
' l/ fo

Ys
by="5 1—=.
’ Ix

O6o3nauenus npusefeHsl Ha puc. 99. Yroa a
onpenenﬂe'rca O BEJIHUHHE.

(210)

(211)

fo
tga=4—,
b
lNpumeuanus: 1. Bausgnue anuTenabHOro AeicTBUA

Harpy3kH Ha Hecyuyio cnocob1noCcTh CBOAOB He YUYHTEIBAETCH
# KO3pPHIHen1 my, NPHHUMAETCs PABHLIM €XHHHIeE, TaK
KaK BO BCeX ClyyasiXx paiHyChl HHEPIHH NOMNEPEYHBIX ceye-
Huit cBOOB r >>8,7 cm.

2. I1pu pacuere cBonOB KoapduuueHt my (m. 3.6) npu-
HHUMAOT DaBHLIM €JHHHUE HE3aBHCHMMO OT mJolaan ceue-
HHSI BOJIHHL.

3. Ilpn pacuete ceueHHil CBONOB, B KOTOPbIX Na3yxH
MEXAY BOJHAMH 3anOJMHSIIOTCA TAMeJHM GeTOHOM (puc. 95),
pacyeTHOe CONpPOTHBJECHHE 691‘0}13, B 3anac APOYHOCTH, NpPH-
HHMAaeTCsl pPaBHBIM pacueTHOMY CONPOTHBJICHHIO KJAIAKN CBO-
Aa KU B MONEpeyHoe cedyeHHe BOJIHH CBOXA BKJIKUYACTCS Ge-
TOHHOE 3aIOJHEHHE.

18.12. ITpun pacuere 3aTsiKeK pacueTHoe CO-
NPOTHBJIEHHE CTAJH MPHHHMAIOT KakK IJisi apMa-
Typbt no riiase CHuIT 11-B.1-62*. [Tnomane ceye-
HHSl OLHOH BETBY NIeTeJIb B CTHIKAX 3aTSXKEK Onpe-
AeASIoT Mo ycuaHio, coctasasiomwemy 0,7 ot ycn-
JIUST B OCHOBHBIX 3JIEMEHTaXx 3aTsiXeK. Pasmepw
mwai6 onpeneasiioT H3 YCJOBHS IpPOYHOCTH Geto-
HA TPU MECTHOM CXKATHH (NpH XKeJie306eTOHHHX
ONOPHBIX 3JeMEHTaX) HIM KNaAKH (OpH cTaub-

HbIX 3jemeHTax). HesaBucuMo oT pesysabTaToB

** Paccrosiuye UEHTPA TsKecTH NapaGojn oT ee oc-
HOBaHHs paBHO 0,4 BHICOTH Napaboin.
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pacueta pasMepnl a6 NpHHUMAIOTCS HE MeHee
150X 150 mr.

18.13. Ilpn pacuere onopHEIX Y3/IOB CBOLOB
C 3aTAXKaMH cJelyeT YYHTBIBaTh H3THOAIOILHIl
MOMEHT, BO3HHKAIOIHH BCJAENCTBHE CMEHIEHHS
3aTHAXKKH OTHOCHTE/IbHO NepeceyeHHsi ocell CBoja
# crens (pHc. 100). B pacuetHoMm ceuennu crenn
3—3, pacnoyIoKeHHOM NOJ 3aTSAKKAMH, BeJHYH-

Puc. 100. PacueTHass cxeMa OMOPHOro yaja CBOAa KBOSIKOM
KPHBH3HH
1 — ochb, MPOXOAAULAA UYepe3 LEHTP TAKECTH NONepPeYHOro CEeHeHHN

cBOa; 2 — OCh CTeHHl; 3 — pacyeTHoe CedeHHe CTEHL; 4 — ouepTa-
HHE NATH MEXAY X GeTOHHBIME

Ha 3KCUEHTPHCHTETA NPHJIOKEHHA HOPMAaJbHOM
M
CHJIB €y

Hc
~=N (rme N — BepTHKanbHAsA

OHOPHAas peaKuHsi CBOZA W BeC BEPXHEH YacTH
CTeHbI, PACNOJNOXEHHOA BHIIIC PACYETHOrO ceue-
HHA) JoJKHa OhTb He Goaee 0,7 y, rae y — pac-
CTOSIHHE OT OCH CTEHbl J0O €e HapyXHO# IDaHH.
J11s1 cOBMIONEHHST 3TOTO YCJIOBHS BEIHOC ONOPHBIX
XKese300eTOHHbIX HJIH CTaJbHBIX 3JIEMEHTOB OT-
HOCHTEJIbHO OCH CTEHHl @ CJEeAYeT ONpejesaTb IO
dopmyae
_ Y 0,7yN d,

T sing Higp @ 2tgo

BhiHOC mnATH CBOZAa Ha yyacTKax Mexnay
ONOPHBLIMH 3J€MEHTAMH OTHOCHTEJNBHO OCH CTEHB
onpeneJasercs no ¢opmyJae

4f by (b — bo)
16%

O6o3nauennss nmpuBenensl Ha puc. 100.

TTpouHoCTh CTEHB B DPAaCYETHOM CEYEHHH IPU
BHEIEHTPEHHOM CKAaTHH LOJKHA ObITh IpOBEpeHa
no ¢opmyse (18).

18.14. I1Ipn orcyrcTBum 3atsixek (m. 18.3)
ONopbl, BOCIPHHHMAIOLINE PACNOP CBOLOB, A0JXK-
HBl OLITb PAacCCYHTAHBl HAa BHELIEHTPEHHOE CXKaTHe
¥ Ha cpe3 (n. 4.51) no ropH3OHTAJNbHLIM Hemne-
peBsi3aHHBIM WBaM KJIaJKH NDH KeHCTBHH pacio-
pa cBogoB. B pacueTHylo miomanb cpesa BKJIO-
9aeTcs TOJBKO IVIOUAafAb CXKATOH 30HBI CEYeHHS
F¢, onpenensieMasi npH pacueTe Ha BHELEHTPeEH-
Hoe cxkatHe. [IpefesbHasi BeJHYHHA YCHJHS, BOC-
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. (212)

g, =a—a,=a— sing.  (213)

MPHHUMAEMOT0 TOPH30HTAJbHBLIMH HeNepeBsi3aH-
HbIMH HIBAMH KJAaJAKH, YMCHbIIAETCS NyTeM YM-
HOXeHHs Ha ko3hdHuuuenr 0,8.

18.15. Ilpn paccTossHHAX MexXIy MONepeyHnl-
MH CT€HaMH, He NPEBLILAOLHUX NPHBEAEHHHX B
Taba. 47, n. B, cBojuaThie NOKPLITHA pacCMaTpH-
BAlOTCst KaK JKECTKHE ONopH JJIs NPOAOABHHIX
CTeH HJIH KOoJOHH. IlpH GOJbLIMX PacCTOAHHAX
MEXNY NONEPeYHEIMH CTEHAMH NMPOLOJbHbIE CTe-
HBl 3JlaHHH CO CBOAYATHIMH NMOKPLITUSMH PaCCUH-
THIBAIOTCA KaK CTOMKH paM, 3aJieJlaHHbIe B TPYHT
H INapHHPHO CBSI3aHHHIE CO CBOAYATHIM IOKPH-
THeM. B 3TOM ciyuae cBOAYaTOE NMOKPHITHE ABJSA-
€TCS1 yOpyroi onopoi JJst CTeH.

19. MPOEKTUPOBAHHUE
KAMEHHBIX KOHCTPYKIHH,
BO3BOJHUMbBIX B 3HMHEE BPEMA

19.1(7.1). KameHHble ¥ apMOKaMeHHbIe KOH-
CTPYKIMH 3AaHHA M COOPYXEHHMA B 3aBHCHMOCTH
OT HX Ha3HAYEHHs, BBICOTH 3JaHHA, HAaNPSKEHHO-
CTH KJIaJ[KH, CPOKOB BO3BENEHHS] KOHCTPYKUHH H
KJIHMATHYECKHX YCJOBHH MOTYT BHINOJHATHCA B
3HMHHX YCJIOBHSIX PAa3JHUHbBIMH CIOCOGaMH.

Cnoco6 3uMHell KJIaaKH, NpHMEHsieMhi# IJs
BO3BeNIeHHs] KOHCTDYKLHH NPOEKTHPyeMHIX 3.a-
HHH H COOpPYIKeHHH, HnoJXKeH O6GOCHOBBLIBATLCSH
NpeABapHTEJAbHBIMH  TEXHHKO-3KOHOMHYECKHMH
pacueTamH, oGecrneynBalONIMMH ONTHMaJlbHbIe N0-
Ka3aTeJH CTOMMOCTH, TPYAOEMKOCTH, pacxola
3JIEKTPOIHEPIHH, TONMJHBA H T. .

3HMHSAS KIaJKa MOXKeT BhITIONHATbCA:

a) Ha pacTBOpax He Huxe MapKH 50 ¢ XHMH-
YEeCKHMH J06aBKaMH (NOTall, HATPHT HAaTpHA H
Ip.), TBepAeOmMX Ha Mopoae Ge3 oborpesa. [o-
6aBKH He JOJMKHBI BLI3BIBATb BPENHBIX NMOCJIEACT-
BHH B NEpHOJ 3KCIJIyaTalHH KOHCTPYKIHIT (pas-
pYIIEHHsT KaMEHHbIX MaTepHaJOB, KOPPO3HH ap-
MaTyphl, aHKepOB, 3HAYHTEJbHOrO IOBHILEHHSA
BJAXHOCTH KJALKK M T. 1.). Bux noGasok, ux
KOJIHYECTBO M CHOCOGLI NMPHTOTOBJEHHA pacTBO-
pOB NPHHHMAIOTCS B COOTBETCTBHH ¢ TPeOGOBaHHA-
MH CIelHaJbHBIX HHCTPYKIHI,

Jlns noBhIeHHsT Hecylled crnocoGHOCTH Knaja-
KH Ha pacTBOpax C XHMHYeCKHMH K06aBKaMH 10-
NyCKaeTcAl NPHMEHATb ceT4aToe apMHPOBaHHe.
Koadduunentsl ycaosuii paboTsl apMaTypsl, NpHu-
BelJeHHble B Tabna. 73(29), Ana yKasaHHBIX pa-
CTBODOB He YUHTHIBAIOTCS;

6) cnocoGoM 3aMOpaXKMBaHHA HAa pacTBOpax
He Huxe Mapku 10 Ge3 xUMHUeCKHX L0GaBOK
(o6GecreuyBalomuX TBEpAEHHE Ha MOpO3e) HpH
YCJIOBUH  BBINOJIHEHHSI KJaJKH H3 KaMHell HJIH
6/I0KOB NpaBH/IbHOH (DOPMBI, @ TaKXe orpaHuye-
HHS BHICOTH H 'HOKOCTH KOHCTPYKUHi. [Ipu 3ToM



3/IEMEHTHl KOHCTPYKUHHA ROJIKHBL HMeTb AOCTa-
TOYHYIO NPOYHOCTb H YCTOHUHBOCTb B NEPHOXA HX
OTTaHBaHHs (NPH HAHMEHbIUEH MPOYHOCTH CBEMXe-
OTTasiBIIET0 PacTBOPa) M B NMOCJEAYIOWHI MepH-
O 3KCryaTaluHH 3jaanuil, Jlomyckaercss BHINOJ-
HeHHe Cnoco6oM 3aMopakHBaHUsi GYyTOBOH Kaag-
KM GYHAAMEHTOB M3 NMOCTEJHCTOrO KaMH{, YKJaa-
ALIBAEMOTrO «B PAacmop» €O CTEHKaMH TpaHIuef,
Ha pacTBOpaX He HHXKe MapkH 25;

B) cnoco6oM 3aMOpaXKHUBaHUS C BPEMEHHHM
YCHJICHHEM KOHCTDYKIUHMH HHXKeJeXalUuX 3TaxeH,
€CJH HX Hecymlas cmnocoCHOCTb HJIH  YCTOHYH-
BOCTb, YCTAHABIMBAeMas pacyeToM Ha NEPHOX
OTTaHBaHHs, OKa3blBaeTCsl HeJOCTaTOuHOH. Bpe-
MEeHHOe YCHJIEHHE KOHCTPYKUHI HHKHHX 3TaxKed
MPOU3BOLUTCS Ha NEPHON, NOKA NMPOYHOCTb KJaf-
KH He NOCTHrHeT TpeCyeMoll MO pacuety BeJH-
YHHBI;

r) crnoco6oM 3aMOpaXKUBAHUS, AOTIONHEHHBIM
CBOEBPEeMEHHBEIM HCKYCCTBEHHLIM OTOrpeBaHHeM
BO3BeJCHHBIX KOHCTDYKIHMii HMXKeJeXKAal[HX 3Ta-
xelt. HMckyccTBeHHOE OTOrpeBaHHe JOJKHO npo-
H3BOAHUTHLCSI A0 JOCTHKEHHA KJALKOH pacyeTHOI
Hecyled crnoco6HOCTH, HeoOXOAUMON IS BO3Be-
LeHHS BEPXHHX 3ITaxel crmocolom 3aMopaKuBa-
HHUS.

19.2. HauGonee npoBepeHHEIMH B HACTOslEe
BpeMsl IPOTHBOMOPO3HBIMU JO00AaBKaMH B PacTBO-
pax AJjs 3MMHel KaMeHHON KJaJKu NpH onpeje-
JIEHHbIX, YKa3aHHBIX HHXe, ycaoBHAX (m. 19.12)
sBasercsd fo6aska norama (KyCOs) u uutpura
Hatpus (NaNOy).

[Tpu BBenennu n06aBoK NoTaura (B 3aBHCHMO-
CTH OT TeMNepaTyphl BO3AyXa) B KOJHYECTBE OT
5 10 15% Beca LeMeHTa PacTBOPH HHTEHCHBHO
TBepAEIOT Ha Mopo3e npH TeMneparype xo —30°C,
a NpH BBEICHHH HHTPHTA HATPHA B KOJHYECTBE
or 5 no 10% — ua mopose no —15°C.

Ilo mepe H3yyeHMs NpH NOJNOKHUTEJIbHBIX pe-
3yJAbTAaTaX MOI'YT MPUMEHATLCH HOBHE BHABI NpO-
THBOMODO3HbIX N06aBOK HAa OCHOBAHMH CIeIH-
aNbHBIX HHCTPYKTHBHHIX ROKYMEHTOB HAH DEKO-
MeHauui.

19.3. Ipu cnocoGe 3aMopaXKHBaHUS PacTBO-
pbl KJaAKH Ha MOpO3e NMPaKTHUECKH He TBepHe-
10T, 3 NPHOOPETAIOT JINIIb BPEMEHHYIO MOPO3HYIO
(KpHOT€HHYIO) NMPOYHOCTb, KOTOpPAsi NPH OTTAHBa-
HHH TepsieTcs.

[Tocne oTTanBanust H TBEPAEHHS B €CTECTBEH-
HBIX YCNOBHSIX MJIH B pe3yJbTaTe HCKYCCTBEH-
HOTO OTOrpeBaHHsi B TedeHHe 28 pHell mpH HOJIO-
JKHTe/IbHOH TeMNieparype pacTBopbi 6e3 NpPOTHBO-
MOpPO3HLIX 1062BOK, KaK NpaBHJIO, HMEIOT MEHb-
WY DPOYHOCTb H GOJbIIYyI0 HedOPMATHBHOCTD,
4yeM TaKue XKe pacTBOpHI, NPUMEHsieMbie B JIETHHX
ycnoBHsix. BeaeacrBre 3TOoro mMpoYHOCTb KJAAAKH
noHMxaetTca TeM GoJblie, yeM HHKE TeMIepaTty-

10*

pa npH BHINOJHeHHH kJAafakd. [Ipoynocth 3aT«

BepAeBLIeH KJAaAKH onpejensieTcss no ¢popmyJe
(214):

1,1

Re=——oom R<R:

R;— pacueTHass KOHeYHast MPOYHOCTH MpPH

CaTHH OTTasiBLIEH 3HMHER KIAIKH,

BO3BOJAMBIIelics NpH TeMmmeparype f;

R— pacueTRas NPOYHOCTb JIETHEH KAaNKH
IIpH CXKATHH;

t — cpenHeCcyTOUHAs] OTPHUATEJNbHAs TEM<
nepatypa B °C, mpu KOTOpOH BO3BO-
Aunach 3UMHAS Kaajnka (6epercsi CO
3HaKOM MHHYC).

PaHHee 3aMep3aHHe pacTBOPOB B 3UMHeit KHp-
NHYHOH KJIaJKe YBEeJHYHBAET €e KOHEUHylo [he-
¢opMAaTHBHOCTL mocse orTauBaHHsA. CoOTBETCT-
BylOlllee YMEHbIUEHHe YIPYrol XapaKTEPHCTHKH
IOJIXKHO Y4HTBIBaTbCsl Mo dopmyae (215)

(214)

rae

2
o = o a<a, (215)
Ile O;— 3HAUEHHE YNpPYIoit XapaKTePHUCTHKH

3UMHeH KJIaJKH, BO3BOMHBIUEHCS NpH
OTpHLATeJbHOH TeMmmnepatype {, B Me-
CAYHOM BO3pacTe MocJe OTTaHBAHHSA;

o.— 3HayeHHe yNpyrod XapaKTepHCTHKHU Ta-
KO Ke JleTHel KJaaku (M3 KHpOH4a
HJIH KaMHSI H PacTBOpa TeX e Mapok;

t{ — cpeAnecyTOYHasi OTPHIATENbHAA TEM-
neparypa, nIpH KOTOpPOH BO3BOAHJACH
3HMHsAS KJaaikn (GepeTcs €O 3HAKOM
MHHYC).

19.4. TIpn knaake cnoco60M 3aMOpaKHBaHHA
C BPEMEHHbIM YCHJCHHEM OTJeJbHHIX KOHCTPYK-
umit (n. 19.1«B») yKpemJeHHe NPOCTEHKOB MoO-
JKeT NMPOH3BOAMTHCS NPH NOMOLIH  JePEBSHHBIX
CTOEK, YCTAHABAWBAaeMHIX B TNpoeMax  CTeH
(puc. 101), onupaiomuxcs Ha yJOXeHHBE ropH-
30HTaJIbHbIE pa3rpy3ounbie Gpycbsi, uepes KJimus
Hbsi, KOTOPLIMH CTOMKH TOJUKHMAIOTCA K nepe-
MBIYKAM, HJIH NIDH IOMOIIH BPEMEHHLIX CTaJbHLIX
WHBEHTapHBIX 060iiM. OGOAMHl NPHMEHSIOTCS NMPH
OTHOHICHHH CTODOH TOMEPEUHOro ceueHHs He 60«
Jnee 2,5.

UuBenrapusie o6oiiMbl (puc. 102) coctoaT 3
BEPTHKAJbHBIX YrOJKOB C NPHBAPEHHBIMH K HAM
yepe3 50 c¢x mo BBHICOTE NPOYIIHHAMH H3 06pes-
KOB TPY6 M CTSKHBIX TOPH30HTAJbHHIX G6OJTOB,
TIPONYIIEHHbIX Yepe3 NPOYIIHHN ¥ 3aKPeneHHuX
B HHX rafiKamH.

BpeMeHHbIe JlepeBsiHHBIE KPEIJICHHS HJH HH-
BEHTapHbIE CTajblbie 06OfiMb MOTYyT OHITH yRa-
JIeHbl NIOCJIe OTTAHBAaHHS M TBEPACHHs pacTBOpa
NIpH NOJIOXKHTENBHON TeMIepaType A0 NPOYHOCTH,
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JAoCTaToyHOlt Mo pacuery (n. 19.8), Ho He paHee
7—10 nuen.

Onpenenenne pacueTHoll Hecymiei CrocoGHO-
CTH NPOCTEHKOB M3 OTTaMBalolled KJAadKH, YCH-
JIEHHBIX BPEMEHHbIMH J€pPeBSIHHLIMH CTOHKaMH,

Bempesnsie rnunen

fHodxnadxa

Puc. 101. Ycunenne npocTeHka BpeMEHHHIMH JAEpeBsiH-
HHMH CTOAKaMH

NMPOH3BOAUTCS INPH UEHTPAJbHOM CXATHH IO
dopmyne
Nyc = @(RF + kFcuRcu), (216)

rae Ny —pacyeTHas Hecymas crnocoGHOCTD
NPOCTEHKA U3 OTTaMBamooulel KlaakKH,
YCHJIEHHOIO JepeBsiHHBIMH CTOAKAMUY;
¢ — Ko3hDHUHEHT NPOAOJBHOIO H3rHba
npocTeHKa 6e3 yueTa BJHSHHA YCH-

JICHHS Ha €r0 I'H6KOCTb;

R— pacuerHoe conmpoTHBJEHHE CXKATHIO
3MMHe#l KJIaJKH, HaXOAsIIelics B cTa-
JAHH OTTAHNBAHHSA,

F— nnomanab monepeyHoro ceuyeHHst yCH-
JAEMOro NNPOCTEHKaA;

k — KO3 PHUMEHT COBMECTHOCTH PaGoThl
AEPEBAHHBIX CTOCK C onansaromeﬁ
KJIaJKOH MpOCTeHKa, MNPHHHMAeTcs
k=0,6;

F.y— nyomanb MonepeyHoro cedeHuss ne-
pPEBSIHHBIX CTOEK B MECTax HX OIH-
paHHs HAa KJHHbS;

Ry — pacueTHOe CONPOTHBJIEHHE JPEBECH-
HBI NTONIepPeK BOJIOKOH.

OnpenesieHne pacyeTHON Hecyuwell CrOCOGHO-
CTH NPOCTEHKOB H3 OTTauBaloue#l KJIaAKH, YCH-
JIEHHbIX HHBEHTADHBIMH CTaJbHBIMH 060HMaMH,
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NPOH3BOJHTCA INPH LEHTPAJbHOM CKATHH NO
dopmyae
P R,
N = — ——|F, 217
ye.o (P(R-}-l-l-p 100) (217)
rae Ny ,—pacueTHas Hecymas CnocoGHOCTb

NPOCTEeHKa H3 OTTaHBalomell Kian-
KH, YCHJIEHHOTO HHBEHTaPHOM CTa/lb-
Hoil 06oiMoil;

¢ — KO3pPHUUHEHT NPOROJBHOrO H3ruba
npocTeHka 6e3 yyera BJHSIHHSL YCH-
JIeHHsl Ha ero THOKOCTD;

Ysen A~
Bui cbory Clopwos wof L 50x50
h=bcm \\ A
Ysen A”
=2 ——
b3 : 2/ '
S |
% |
i
1 4
50
flnan

Puc. 102. Ycunenne mpocrenxa
MM cTON6a BpeMEHHOM CTaJbHOI
oboiMoit

R — pacueTtHoe CONPOTHBJIEHHE CKATHIO
3HMHEH KJaJKH, HaxOAslueHcs B
CTaAMH OTTAaWBAHHUS,
p— NPOLIGHT apMHPOBAHHMA  3JIEMEHTA
FOpH30OHTaJbHBIMH XOMYTaMH 060H-
MBI IIPH COOTHOWIEHHH CTOPOH YCH-
JIfieMoro 3JjieMeHta He GoJjee 2,5;
p onpeneasietca no gopmyJe

p— 2Fa@+8) o0
abs
rie F,— JOWAajb NONEPEYHOro CEYeHHs  XO-
MyTa,
a ¥ b— IMHA CTOPOH YCHJISIEMOTrO 3JIEMEHTA;
5— paccTosiHHe MEeXJy OCAMH XOMYTOB
060i1MBblI;
R,— pacueTHOe CONPOTHBJEHHE CTaJH IIO-
NEepPeyHbIX 3JIeMEHTOB 060iiM;
F —nonepeunoe  ceueHHe  YCHJSIEMOro
o00OiMOM 3JIeMEeHTa.

19.5. Coco6 3aMOpaXMBaHHSI HA OOBKHO-
BEHHBIX PacTBOPaX MapKH 25 H Bblllle, CBOEBpe-



MEHHO NONMOJHAEMBIl (10 meperpysk# KOHCTPYK-
HHil, onpefessieMol 10 pacyeTy Ha NepHOJ OTTa-
HBaHHS1) HCKYCCTBEHHBIM OTOTPEBAHHEM KJIAJIKH
CTeH HiXeJexawux staxed (m. 19.1«r»), npu-
MeHseTCsl C 1leJIbl0 YIPOYHEHHs ec 3a CueT TBep-
JAEHHs OTTAsIBLIETO PACTBOPA.

YnpouHenHe KJaAKY BHYTPCHHHX CTeH, OTO-
rpeTsiX ¢ BYX CTOPOH, HJIH BHYTPEHHHX CTONGOB,
(oTorpeThix C ueThHIPeX CTODPOH), onpenessiercs
pacueToM B COOTBETCTBHH C NPOYHOCTHIO PACTBO-
pa. Ilocaennsis ycraHaBaupaeTcs no taba. 7 B
3aBHCHMOCTH OT CpejHeli TeMnepaTypnl ¥ AJH-
TeJbHOCTH NEepHOJa COTPEBAHHS NOMEILEHHI, He
BKJIOYAIOILETO B ceOs nepHo/a OTTAHBAHHS CTEH,
KOTOpPBIH MPHHAMAeTCst PaBHbLIM, OPHEHTHPOBOY-
HO, TPeM CyTKaM.

YnpoyHeHHe KJaAKH HAaDYXKHbIX CTEH, OTOrpe-
THIX ¢ OAHOIl BHYTpeHHeH CTOPOHBI, B 3aBHCHMOC-
TH OT rMy6HHBI OTTaHBaHHs H MPOUYHOCTH PaACTBO-
pa Ha BHyTpeHHEH IPaHH CTEeHbi, IOCTHTHYTHIX 3a
nepHoJ OTOTPEBaHHs, ONpeAeasAeTCs Mo GopmyJe

Ry, = Ry, (218)

R,~— pacueTHOe CONpOTHBJIEHHE 3HMHeIl
KMaJKH HADYXKHBIX CTE€H CXKATHIO, YII-
POYHEHHOT OJTHOCTOPOHHAM OTOFpEBa-
HHeM;

R, — pacyeTHoe cONpOTHBAEHHE 3UMHE{l OT-
TagBlWIeN KJIalKH CKATHIO Ha pacTBO-
pe HYJIeBOH NPOYHOCTH;

o' — K03 GHIUHEHT YIPOYHEHHS KJIaAKH Ha-
PYXHBIX CT€H, NMOJABepraslueiics OMHO-
CTOPOHHEMY OTOI'DEBAHHIO, ONpepess-
eTcs 1o taba. 71.

[Cny6una oTTanBaHHs HAPYXKHBIX KHPIHYHBIX
CT€H B 3aBHCHMOCTH OT BEJIHYHMHB! CPEJHHX TEM-
nepatyp HapyXHOro H BHYTPeHHEro (OTOrpero-

rie

TaG6aunua 71

¥YnpoyneHne KNajKH HAPYKHbIX CTEH
(na pacTBOpe C MpHMEHeHHEM NMOPTIAHANEMEHTA)
OIHOCTOPOHHHM OTOTPEBAHHEM

Mpounocts oTo- 3navenne xospguumenta @’ npH rayGrue
rpeToro pacTeopa OTTaHWBaHHSI HapYIKHBIX CTeH B % OT HX
Ha BHYTpeHHEH TONULHHBI
rpaHH HapyxHoft
CTeHB! B K2f{cM? 2039 I 40—69 | 60 u Gonee
2 1,00 1,05 1,20
4 1,00 1,05 1,20
10 1,05 1,10 1,30
15 1,10 1,20 1,50
25 1,15 1,40 1,70
50 1,20 1,60 1,90

Mpumeasanna |. Kospbunuentnl ynpouHeHHs Ansl Kaal-
KH HA pacTBOpe ¢ NpHMEHEHHeM ULIaKONOPTAAHAUEMEHTa HJIH ’r-llylu-
@

NON2HOBKIX NOPTAAHA TOB

p AIOTCA  PABHBIMH
2
rae ©’ — mo Ta6a. 71.
2. TTpoRHOCTh OTOTPETOrOo pacTBOpa Ha BHYTpeHHefi rpaHn Ha-
Py IKHO! CTEHs! ONpedeneTCA naGOPaTOPHBIMH HCOBITAHHAMH HJIH
ODHEHTHPOBOYHO NpPHHHMaeTcd Nno pawHbiM Taba, 7.

ro) BO31yXa, a TaKxke AJHTEJbHOCTH OTOrpeBa-
HHSL NpHOJHIKEHHO onpeneasiercs mo taba. 72.

19.6(7.2). Ilpn pa3spa6oTKe THIOBHIX IIPOEK-
TOB KAMEHHBIX 3[aHHIl H COOPYXKEHHMHl JOJIKHA
YYHTHIBAThCSI BO3MOMKXHOCTb HX BO3BEJICHUS B 3UM-
Hux ycaosHsax. C 3Toil neJibio B NPOeKTaxX N0JXKHA
YKa3blBaTbCH BeNHUYMHA HEOOGXOAHMOH NPOUHOCTH
pacTBOpa B HHKHHX 3TaXax NpH Pa3THYHON cTene-
HH TOTOBHOCTH 3JaHHA (0 3Ta)KaM HJIH [0 BbICO-
T€ BO3BEJEHHOH YaCTH 3JlaHUsi HJIH COOPYKEHHS),

Ecnu npenycmaTpuBaeTcsi INpUMEHeHHe pa-
CTBOPOB ¢ XMMHUeCKHMU NOO6aBKaMM, TBEpACHHE
KOTOPBIX NIPOHCXOAUT HA MOPO3€ NMOCTENeHHO, Lie-
Jecoobpa3Hee BCEro NIPUBOAUTL B ipoekTe Tabiu-
Ibl MHHHMaJbHO HEOOXOJMMOH NPOYHOCTH pa-
CTBOPA KJaJKH B KOHCTPYKIHUAX HUIKHHX 3Tameil
CTPOAINErocst 3laHHsI B 3aBHCHMOCTH OT CTElleHH
TOTOBHOCTH MO 3Ta}aM HJH IO OTMeTKaM BO3+
BOJMMOH 4aCTH CTEeHBI.

19.7(7.3). Pacyer Hecymefi cnoco6HOCTH Kas
MeHHBIX KOHCTPYKIUHi, BO3BOAUMBIX cnocobom 3a-
MOpaxXHBaHHA Ha pacTBoOpax 6e€3 XHMHUECKHX J0-
6aBoK, caelyeT NpOH3BOAUTbL JJsl ABYX CTajnil
HX TOTOBHOCTH:

a) OCHOBHOW pacyeT AJs 3aKOHYEHHOTO 3[a+
HHA C Y4YeTOM MNOHHKEeHHS NPOYHOCTH PpacTBOpa
H yBeJHUeHUs AedopMaTHBHOCTH OTBepAeBlIeH
nocje OorTaHBAHHA KJIaXKH B pe3yJjabTaTe paH-
HEero ee zaMopa)KMBaHus NPH NPOH3BOJACTBE pas
6ot nmo ¢opmyaam 214 u 215.

PacueTnass MapkKa pacTBopa 3UMHeN KJIajKH,
BoInonHsiBlieiicss npu temnepatype — 3°C u BHl-
e, NpHHHMAaeTCs] TaKOH e, KaK U JeTHed
KJIa[1KH;

6) HONOJHHUTEJBbHb1 pacueT B CTaAHH MepBO-
r0 OTTAaHBAHHHA KOHCTPYKHMH HpH pacyeTHoOH
NPOYHOCTH OTTasiBulero pacteopa 2 k' [cM?,
€CIH  pacTBOP  H3rOTOBJEH Ha  MNOPTJAHA-
ueMeHTe H TOJILIHHA CTEH H cT0s160B
38 cm u Oosee; TpPH HYJEBOH IPOYHOCTH
OTTasiBUIETO pacTBOpa, €CJH pacTBoOp H3ro-~
TOBJICH HA UIJAKOMOPTJAAHAUECMEHTE HJIH nmynuo-
JIAHOBOM HOPTJIAHAUEMEHTE, HE3AaBHCHMO OT TOJI-
IIMHBI CTEHBl, a TaKke MPH pacTBOpe Ha MOPT-
JaHALeMeHTe, eCJIH TOJIIHHA CTeH H cToN00B Me-
Hee 38 ca.

IIpu OCHOBHOM M LOMOJIHHTENBHOM pacyeTax
NOMKHO YUHTBHIBATHCS BJIHSHHE HOHHXEHHOrQ
CUENJIeHHs PacTBOpa ¢ KaMHeM B apMarTypoit BBe-
NeHHeM B pacyeTHble $HOPMYJIbl NOTIOJHHTEIbHBIX
K03 (bHUNEHTOB m,_H m,, YKa3aHHRIX B Tabux.
73 (29).

ITpumenenne cnoco6a 3aMOpaKHBaHHA Ilene-
coo6pas3Ho npH TeMmIepaTypax 3aMep3aHust pac-
TBOpa He HIXe —10° a Takxke npu Gosiee HU3KHX
TeMIiepaTypax, €cJH MO0 KOHCTPYKTHBHHIM COOG-
paxeHusiM pacueTHas Hecylias CnocoOGHOCTb
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Iny6HHA OTTAHBAHHA KAARKH H3 CYXOro MMIMHAHOTO KHPMH4a (4HCIHTENb)
HAH CHIMKATHOTO, a TAKXKe BJIAMKHOI0 INIHHSHOr0 KMHpPNu4a (3HaMeHaTeJsb)
npH OJHOCTOPOHHEM OTOTPEBAHMK CTEH TENJbIM BO3XYXOM (B % OT TOJIMHHBI CTEHH)

Tabauua 72

PacgeTnag Temne-
PaTYypa BO3RYyXa
B 2pad

ToAIHHA CTEH B KHPNHYax

2 1/2

I'ny6uHa OTTAHBAHHA NPH JJHTEILHOCTH OTOTPEBAHHA (B CYTKaX)

S &
E % 1 2 3 5 | 0] 5] 1 2 3 s | vl | 1] 2] 3] 5| 10! 15
& e
ge E
45 |2 30 (40 | 50 | 60 (70 | 15 | 20 | 30 | 45 | 60 | 60 10 20| 25| 40| 50 | 55
—5 10| 20 | 30 | 40 | 60 | 60| 5 | 20| 30|45 |55} 70| 2| 25| 30| 30| 45 | 50
g5 | 30|80 |60 | 70 | 80 | 8 | 2 30 |45 | 55 | 70 | 75| 20| 30| 40| 50| 65 75
—5 20 | 30 |40 |50 | 70 | 80 | 15 | 20 | 30 | 45 | 60 | 70| 10| 20| 30| 20 | 55 | 65
L5 | 35|55 |65 | 80 | 90| 9 | 2|40} 45|70 80 | 85| 25| 40| 50| 60| 75| 85
—5 30 | 45 | 55 | 70 | 80 | 85 | 20 | 30 | 45 [ 60 | 75 | 85| 20| 30| 40| 50| 70 | 85
s |10 20 (30 30 |30 | 30| 5 | 15|20 | 30 30 40| 5[ 10] 20| 25 30| 40
—15 5 | 10|20 |30 |20 |30 | = |5 |15 |2 |3 | 3] —=|5]|T0!l2! 2|30
g5 | 20|30 | 40 |50 | 50 | 50 |15 f 20 | 30 | 40 45 | 55| 10| 20| 25| 40| 45| s0
—15 10 | 30 |30 |20 |50 |50 | 5 | 20 |20 |30 | 40 | 45| 5| 10| 25| 30| 25| %
g5 | 30|40 |50 | 60 | 60 | 60 | 20 f 30 | 40 | 55 | 60 | 60| 20 25| 40| 45 | 60 | 60
—15 95 | 35 | 45 | 60 | 60 | 60 | 15 | 30 | 40 | 45 | 55 | 55| 10| 20 | 25| 30 | 45| 45
g0 |45 (80 [ 70 [ 70 {70 | 70 f 25 | 40 | 55 | 65 | 70 | 70| 20 | 30| 45| 50| 60 [ 65
—15 35 | 60 | 55 | 60 |65 | 70 | 25 | 30 | 45 | 55 | 60 | 70| 20| 25| 40 | 50 | 60 | 60
ny 102 |2 | 2| 2 5 | 15] 15 2} 2 51 15] 20 2] %
-5 10 |10 | 10 [ 20 | 20 5 |5 (15|15 (15 5(5(10] 2] 2
g5 | 10|20 |30 |30 | 40 | 40| 5 | 2|20 30 |40 90| 5| 20| 25|30 40| 40
—25 10| 20) 201 30 | 30 |30 ) 5 |15 2|2 |3 |3)] 5|10} 2] 2] 3] 30
o | tas | 20|35 |40 | 45 |50 |50 |15 | 25 | 30 | 45 50 { 50 [ 10f 20 30| 40| 45| 45
- 20 | 30 { 35| 40 | 40 | 40 | 15| 25 | 30| 40 | 40 | 45| 10| 20| 25| 30| 40| 45
o | g0 (25| 40 {50 |55 | 60 | 60 | 25 | 40 | 45 | 55 | 60 60 | 10| 30| 40 50 50 | 50
—25 25 | 40 { 45 { 50 | 50 | 50 | 15 | 30 | 40 | 45 | 55 | 55( 10| 25{ 30 45| 50 | 50
g | s | 20| 25130 |30 |30 |30 |5 |15]2 | % 95 | 251 5 | 10| 20| 25| 25| 25
1015|202 |20 2| 110151522 5)|10|10]2]|2]2
45 | 45 | 20| 3035 ) 40 )40 ) 40 ) 15] 9 |30 40 ) 40 40} 10| 25| 30) 40 40| 40
- 15| 2 (3 |3 |3 [3|10|15)]2 |3 /|3 |3} 5| 10| 20| 25| 30| 30
450 | 25|40 |45 | 50 | 50 | 50 | 15 | 80 | 40 | 45 45 | 45| 10| 25| 30| 40| 45| 45
=35 20 | 30 {35 | 40 | 40 | 40 | 15 | 25 | 30 | 40 | 45 | 45| 10] 20| 25| 40| 45| 45

Nipauewanne, JIpr onpesenenus rayGmuni OTTAaMBaHHA Mep3MOf KIAAKH CTeH, OTOrDEBAeMbIXx C OAHOR CTOpOHMW, pacieTHan me-
COBaA BAAXKHOCTY KAAAKH OPHHATA: 6% — A8 KAALKHK H3 CYXOr0 IMIHHAHOTO KHpnuya, 10% — RAIR KIAAKK H3 CHIHKATHOrO HAH BXAXKKOrP

rannsxoro (ocenHell 3aroTOBXH) KHpNHua.



Ta6anua 73 (29)
Koatdduunentni mKn m,

Koaddunuente

BHZ HanpsKeHHOrO COCTORHHSA

3KMHelt KAafKH KazKku

ceTyaToft

K

1. CxxatHe oTsepaesuieli (moc-
Jie OTTAMBAHKA) KNAAKH M3 KHp-
nHYa H KaMHe# npannnbuoﬁ tbop-
MB . 1,0 —

2 To Xe, 6yTOBOH mazum 13
NOCTEJHCTOBOrO KAMHSK

3. Pacrsxenune, u3ru6 u cpes
OTBepAeBlIel KIaAKH BCeX BHAOB
N0 pPacTBOPHHIM IUBAM . . 0,5 —

4., Cixate KIQKKK ¢ CCTIATHIM
apMHDOBaHHEM B CTaJMH OTTaH-

BaHHR . . — 0,5
5. To e, oraepnenmeu (noc.rxe
OTTaHBAHHA) . . . — 0,7

KJ1aJKH HCnOJIbSyeTCH B npoexmpyemon KOHCT-
PYKUHH He IOMHOCTbIO (HampHMep, B MaJo-
ITAXHBIX 3AaHHAX). B 3THX caywasx yMeHblie-
HHE TNPOYHOCTH 3aMOPOKEHHOH KJIaAKH MOXKeT
npH HeoOXOZHMOCTH KOMIIEHCHPOBATbCSl IIOBbLI-
weHNeM MapKH pacTBOpa Ha ORHY CTYIEHb.

IIpn Gosnee Hu3KOH cpenHECYTOYHOH Temiie-
paTtype H IpH BBICOKOH CTENMEHH HCIOJIb30BAHHA
Hecywe#l CrnocoGHOCTH KJIaAKH crnoco6 3aMopa-
KHUBAHUA Tpe6ye'r 3HAYUTEJbHOTO OOIIOJHHTE/Ib-
HOTO NOBbLIWIEHHS NIPOYHOCTH PAacTBOpa HJH yBe-
JHYEHHS CeTYaTOR apMaTyphl H HONYyCKaeTcs
TOJbBKO TIPH OTCYTCTBHH NPOTHBOMOPO3HLIX X¥MH-
4yecKnx A06aBOK.

19.8(7.4). Pacuer Hecymieit ClIOCOGHOCTH KOH-
CTPYKUHI H3 3UMHeH KJAaJKH, BHIIOJNHEHHBIX CIO-
coGOM 3aMOpaXKHBAHUS H YNPOYHEHHBIX HCKYC-
CTBEHHBIM OTOTPEBAHHEM, CJelyeT NMPOH3BOAMTb
C YYeTOM JOCTHTHYTOTO YNPOYHEHHs pacTBopa B
npejenax BCEro UJIH YaCTH CeYCHHsl KOHCTPYKIHI.

Pacyer npoOH3BOAHTCH C Y4eTOM YyKa3aHHii
n. 19.1«r». OrorpeBaHde KOBCTPYKUHI AOMyCKa-
€TCS TOJIBKO TOCJIe MPOBEPKH PacueToM (mo yka-
3anuaM n. 19.7«6») HX pOocTaTOuHOH  Hecyule#d
CNOCOGHOCTH B NEPHOX HCKYCCTBEHHOTO OTTaHBa-
HHS KJaJIKH.

B npoTtuBHOM ciyyae 1o Hayajla OTOrpeBaHHs
KOHCTDYKIIHH, [EePerpyKeHHble Ha NePHOJ OTTaH-
BaHUs, AOMKHBI BPEMEHHO YCHJIUBATbCH KOHCT-
PYKTHBHBIMH  MEPONPHSATHAMH — JAepPeBSHHBIMH
KpEeIJIeHHSIMH MJH HHBEHTApHbIMH CTaJbHLIMH
o60oAMaMH, pacueT KOTOPbIX NPOM3BORHTCH IO
ykasauusivm n. 19.4. BpemeHnHble Kpemenus
paspemaercst YAaAATbh nocJe Habopa
PacTBOpPOM KJAAKH NPOYHOCTH, BEeJHYHHA KOTO-
poit sBAfieTCsE LOCTATOYHOM AJISi BOCUPHATHA Ha-
TPY3KHu OT BhilUe/eXalled YacTH 3[aHHs, C yue-
TOM Beca BO3BOAHMALIX NOCJe YNPOUYHEHHS KJIak-
KH 3Taxell B TeueHHe OAHOrO 3HMHero NepHona.

.
m apmaTypel mj

19.9. Pacyer Hecyme# cnocOGHOCTH BHeLEHT-
PEHHQ CXKAThIX HAPYKHBIX KAMEHHBIX CTEH H3
3HMHEeH KJaAKH, BBINOJHEHHOHN cnocob6oM 3aMo-
pPaXXHBaHHS Ha OOLIKHOBEHHbIX pPacTBOpax H OTO-
rpeBaIOIIUXCS ¢ OAHOA (BHYTPEHHEH) CTOPOHHI,
NPOU3BOIUTCS:

a) NPH SKCUEHTPHUCHTETE NPHJIOKEHHS CHJBL
B CTOPOHY OTOI'PETON YaCTH CTEHBl — KaK LEeHT-
palbHO-CKAaTbLIX KOHCTPYKUHH (6e3 ydera 3Kc-
LUEeHTpPHCHTETA) ;

6) SKCUEHTPHCHTET B CTOPOHY HEOTOrpeToH
YacTH CEUYEHHS He JI0JKeH OuTh GoJjee €<
<<0,25 y, rae ey — 3KCUEHTPUCHTET IO OTHOLIE-
HHIO K OCH CeueHHsi CTeHbI B nesoM. Ilpu Goab-
weM 3KCHEHTPHCHTETE HeOGXOLMMO BpeMeHHoe
KpenJIeHHe Ha NepHoJ OTTAaHBAHHS.

Kosddunpents: nporonbHoro uaruba aas 3Tux
CTE€H B CTaJMH NOCJAEAYIONIEr0 OTTaHBAHHS KJaak-
KH HeOTOTrpeToH 4acTH ceueHHs: MPHHUMAIOTCA:

a) mpu oTOrpeBaHMH HA Iay6HHY Mmenee 30%
TOJIMHBl CTEHBl, KaK JJIS1 HEOTOTPEThIX, HaXOAA-
UHXCSA B CTAZHH OTTaHBaHMUS,;

6) npu rny6uHe oTrauBanus 30% u OGojee
TOJIIIHHBl CTEHBl, KaK HJA CTEH Ha PacTBOPe,
MPOYHOCTh KOTOPOrO NMPHHUMAETCS PABHOU MOJIO-
BHHE OT [JOCTHTHYTOH Ha BHYTPeHHeH TrpaHH
CTEeHBI,

Ias nosoiliends >p¢eKTHBHOCTH AEHCTBHS
OTOrpeBaHHsi NMPOCTEHKOB HAPYKHBIX CTEH TeM-

JBIM BO3LyXOM CO CTOPOHBI NOMEIIEHHs TeNJo-
Bble Orpam/ieHHsl HJIH 3aBECHl OKOHHBIX M JBep-
HBIX NPOEMOB MOTYT YCTaHaBJIHBATLCS C HAPYXK-
HOH CTODOHBI (B TMUIOCKOCTH MM 3a IJIOCKOCTDBIO
HapyXHHIX yeTBepTeil) ¢ TAKHM pacyeToM, 4TOOH
NMPOCTEHKH MOTJIH OTOTPeBaThCs C TPEX CTOPOH (c
OXHOIT BHyTPeHHel H ¢ ABYX COKOBHIX).

B 3toM cayuae ynpouHeHHe KJaZKH IPOCTEH-
KOB, OTOI'DEBABIUHXCS € TPEX CTOPOH, MOXET ON-
pefensiTbCsl pacyeToM INPH NPOYHOCTH PacTBOpa,
PaBHOH NOJIOBHHE OT €r0 NPOYHOCTH, OUpefese-
MO¥ Ha BHYTpeHHel IPaHHu CTeHH 1o Tala. 7, B 3a-
BHCHMOCTH OT CPeAHell TeMnepaTyphl H JJIHTEIb-
HOCTH HarpeBaHHs BO3JlyXa IIOMeEIIeHHI,

19.10(7.5). Pacuer Hecymeit cnocoGHOCTH
KJaJKH, BBIIONHAEMON Ha PAaCTBOpax ¢ XHMHYeC-
KHMH 106aBKaMH, NIPOH3BOLHTCS C YUETOM HaKoI-
JICHHOA MMH (aKTHYECKOH NPOYHOCTH, NOATBEPK-
IeHHOH J1a6opaTOPHBIMH UCMBITAHHAME 0Gpa3LoB
pacTBopa, BHIACPXKAHHKIX B OJHHAKOBHX C BO3-
BC€I€HHBIMH KOHCTPYKIHAMH 3HMHHX yCJIOBHﬂX.

CHHKeHHe KOHEYHOH NMPOYHOCTH pacTBopa ¢
XHMHYECKHMH J0GaBKaMH, TBEPAECIOWEr0 NPH
TeMnepatype HHxe — 20°C, B KOHCTPYKIHAX, pa-
60TalOIHUX ¢ HCINOJb30BAHHEM pacueTHON Hecy-
et cnoco6HOCTH KaaAKH Ha 90% H Goaee, 10a-
JKHO KOMINEHCHPOBATHCH MOBBILIEHHEM MapKH pa-
CTBOpPA Ha OJHY CTYIEHb.
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Kpome 0CHOBHOTO, OTHOCSIIIETOCS K 3aKOHUYEH-
HOMY 3IaHHI0 HJIH COOPYXKEHHIO, NPOH3BOAHTCSH
TaKXKe pacueT AJs1 Pa3JHYHBIX NPOMEXYTOUHBIX
CTagui HX 3arpyXeHHsi, ONpeAessieMblX TeMIaMH
€ro BO3BeIeHHS] B 3UMHHX YCJAOBHSX.

ITpn ocHOBHOM pacueTe pacye€THasi KOHeYHasi
NPOYHOCTh 3HMHHX PACTBOPOB C XHMHUYECKHMH J10-
6aBKaMHi NpUHHMAaeTCs paBHOMH HX JieTHell MapKe,
€CJIM KJ1aJlKa BBHITNOJIHANACh NIPH TeMIlepaType Ha-
pyxHoro Boznyxa He Hmke—20°C, u Ha oxHy
MapKy HHXe JeTHeil, ecaH KJafKa Bbl-
noJHeHa npH teMnepartype uumxe —20°C. Co-
OTBETCTBEHHO YKa3aHHOMY ONPEAENsieTCS] ¥ BeJIH-
YHHA pacyeTHOH AedOpMaTHBHOCTH Kaanku. [Ipu
OCHOBHOM pacueTe NPOYHOCTH KJIaJOK Ha pacTBO-
pax ¢ XHMHYECKHMH 106aBKaMH JONOJHHTEbHbIE
K03¢(HUMEHTh YCA0BHA paboThl, yKa3aHHble B
TaCa. 73(29), He yYHTHIBAIOTCS.

Ilpu DONOJHHTENBHOM pacueTe HeCyLIeH CMo-
COGHOCTH TaKMX KOHCTDYKUHMH 1Js DAasJHYHBIX
CTaJHH rOTOBHOCTH 3JaHHUI, BO3BOAHUMEIX B 3HM-
HHUX YCJOBHSIX, PACYETHAS IIPOYHOCTb KJAIKH
NpHHUMaeTcss paBHOfi (aKTHYeCKOH NPOYHOCTH,
onpejensieMOff MO pe3yJbTaTaM HCNBITAHHI 06-
pasuoB Ha PacTBODE, BLIAEPXKAHHBIX B OJHHAKO-
BHIX C KOHCTPYKUHMAMH ycJI0BHAX. [lJa npeaBapH-
TeJbHOH OLLEHKH BEPOSTHOH NPOYHOCTH PACTBOPOB
C XHMHYECKUMH J06aBKaMH, HAKaNJIuBaeMOH HMH
B KJIaJKe 34 pas3JIH4yHble NIePHOAbl H NPH Pasyiudg-
HOH TeMnepaType, pa3pelIaeTci IOJb30BAThLCS
tabJ. 74.

Ta6auunga 74

OpHEeHTHPOBOYHAA PaCyeTHAs NPOYHOCTHL PACTBOPOB MapKu 50
H Bbllle HA MOPTAAHAUEMEHTE C noﬁaaxawm noTraia
HJIH HUTPHTA HATPMH, TBEPACIOUHX HA MOpPO3e

IMpouHocTy pacTBopa B

Koo (rOC'orlo 580066) mpst

_ ap

HHEe XHMHYe- TBePieRUs B (}/o K B TeyeHHe
ckofi no6GaBku B °C Becy - - o =
HeMeHTa E. £ 2 >
(5

- ~ ST

Ioraw Ho —5 5 15 | 25 [ 60 | 80
Or —6

no —I15 10 10| 20 | 50 | 65

Hunxe —15 15 5|10 35| 50

Hutpur Ho —5 5 5| 10| 40 | 55
HaTpHs Or —6

1o —15 10 3 51|30 40

IMIpumegaru 1. IIpr HCNONbIOBAHHE HUTDHTAa HATDHH B
BHJle MXHAKOrO TNDOAYKTA, & TaKXe INDH INPHMEREHHH IUJAaKONOPT-
JaHACKOrO HJH NMYNIONAaHOBOrO LEMEHTOB AaHHble TaGja. 74 CHHXA-
W0TCH Ha 20% (YyMHOXKa'OTCK Ha Koadduuxewr 0,8).

2. TIpE MeHbIleM KOJHYECTBE XHMHYECKHX N0GaBOK, 4eM yKa-
saHo B TaBn. 74, a TakXe NPH pacTBOpPaxX Ha CMeIaHHBIX LeMel-
Tax (IIJaKOBBIX H NYLRUONAHOBLIX) HX NPOYHOCTb ONpeRensieTcss HC-
nblTaHHEM KOHTPOJAbHbIX oGpaauos, KOTOpbl€ XAOAMKHBI H3rOTOBASATH-
CA NpPH BO3BefEHHH KOHCTPYKUHA H BHIAEPIKHBATHCA B OLHHRAKOBLIX
C HEMH TeMnepaTyPHBIX YCJHOBHAX,
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B npouecce Bo3BeneHHs 31aHHMIl TpedBapH-
TeJbHO NPHHHMaeMasi pacueTHasi MPOYHOCTb pa-
CTBOpPOB 10 TabJ. 74 f0MXHA 063aTENbHO MOAT-
BepKIaThCsl AAHHBIMH J1a60PaTOPHBIX HCNBITAHUMN
X ¢axTHueckod npouHocTH. IIpn ¢akrTHueckoh
NPOYHOCTH PacTBOPOB, MEHbLLEN, YeM ONpeneseH-
Has no TabJ. 74, AasbHeiinlee 3arpyxeHue KOHCT-
PYKLHH JOJKHO NIPEeKpamaThest A0 TeX NMOp, NokKa
pPacTBOpPHI He NPHOGPETYT HeOOXOAHMON NPOYHOC-
TH. [IpH BBIABJIEHHH 3HAYHTENbHBIX NEPErpy30K
KOHCTPYKUHIT NMOCHEHHE JOJKHBI YCHJIHBATbCA
KOHCTPYKTHBHO (M. 19.1«B»).

19.11(7.6). 3uMHIOI0 KAaAKy, BHINOJHSEMYIO
cnoco6oM 3aMOpaKMBaHIsI Ha pacTBopax 6e3
XHMHUYECKHX lIOGaBOK, HE AONYCKAETCH NPHMECHSATDL
151 KOHCTPYKIHM:

a) M3 6yTo6eToHa M pBaHOro 6GyTa;

6) mojABepraloOUIMXCSL B CTaJUH OTTaHBaHUS
BHOpAlHH HIH 3HAYHTEIbHbIM AMHAMHYECKHM Ha-
Tpy3KaMm;

B) MOJABEpPraloIuXcsi B CTaJHH OTTaHUBaHHS
BO3IEHCTBHIO MONEPEYHLIX HArpPy30K, BEJHYHHA
XOoTOpbIX npeBbimiaer 10% nponoabubix;

T') ¢ 3KCIIEHTPHUCHUTETAMH B CTARHH OTTAUBAHMS,
npeBbimarounMu 0,25 y aaa ¢BOGOAHO CTOSILNX
KOHCTDYKLHH, HE HMMEIOIHX BepXHeil OMophb, H
0,7y npu HaJMYHH BepXHEH ONOPHI;

L) C OTHOILIEHHEeM BBICOT cTeH (cTONGOB) K HX
TOJNIIHHAM f, NPeBBIIAIONIHM B CTAJIHH OTTaHBa-
HHSl 3HaueHUst [0, YCTAHOBJIEHHBIE ISl KJadOK
IV rpynnet (cMm. nn. 9.2(6.9)—9.6(6.12) ).

J1st KOHCTPYKUHIT, HE MMEIOIHX BepXHeli ono-
pbl (cM. m. 9.8(6.13)), npeaenbHbie OTHOLICHHS
cJelyeT YMeHbLIaTh B ABa pa3a M NPHHUMATb HE
6osee B=6. B ciayuae npeBLIIUECHAS] NpeAeJNbHO
AOMYyCKaeMOil THOKOCTH KOHCTPYKLHH  JOJIKHBI
YCHJIHBATbCS BPEMEHHBIMH KpenJeHHsiMH, obecne-
YMBAIOWHMH HX YCTOHUHMBOCTb B NEPHOR OTTAaH-
BaHHs.

19.12(7.7). 3uMHIOI0 KJaAKy Ha pacTBOpax
C 11068BK8MH noraumia He nonycxae’rcsl NPpHUMEHATD
IJIsT TIOMEIEeHHA C BJaXXKHOCTbIO BO3ayxa Goaee
60%, a ¢ 106aBKaMy HUTPHTA HATPUS — C BA2XK-
HOCTbIO Bo3ayxa boJgee 75%.

Jl1s1 KnaJKu KOHCTPYKUHH, NMOABEPrarouxcs
NIOCTOSIHHOMY  BO3JAEHCTBHIO  HOJOXHTENBHBIX
temneparyp Bbime 40° C, pacnoJoXXeHHbIX B 30-
HaX NepeMeHHOro YPOBHS BOJBL H NOJ BOAOI H HE
HMEIOUIHX CNelHaJbHOl 3allUTHOH THIAPOH30.S-
LHH, a TaKXKe HAXOMALIHXCS B HENOCPEeACTBEHHOI
6auszoctn (6nmxke 100 #) K HCTOUHHKEM TOKA
BBICOKOT'O HAIpSKEHHs, He CJAeAYeT IPHUMEHATD
pacTBOPHI C XHMHUYECKUMH 100aBKaMHU.

Knaaky M3 CHIMKAaTHOTO KHpPNHYa Ha pacTBo-
pax ¢ no6aBKaMH NOTalla JOMYCKAaeTcs NpHMe-
HfiITb B CTEHaX TOJILIHHOM He MeHee 38 cat; mpH
5TOM JOJDKEH NPUMEHATbCS KHPIHY MapKH [0



NPOYHOCTH Ha cxaTHe He Huxe 100 H Mopo3so-
cToliKocTbio He HHKe Mpa 25. Conepixanue nora-
wa B pacTBOpPax AOJIKHO ObITb He Gosee 10% se-
ca leMeHTa. B cTeHax, rfie CHIHKATHHIH KHPIHY
NPHMEHSeTCH TOJBKO AJs OOGNMLOBKH TOMIIMHON
!/, KupmHua, TONHHA CTEH He OrPaHUUMBAETCH.

PacyeTHble CONPOTHBJEHHS KJAaJOK M3 CHJIH-
KaTHbIX MaTepHaJoB Ha pacTBOpax ¢ 106aBKaMu
noTaua cjaeayeT NPpHHAMAaTb NOHHKEHHBIMH B CO-
OTBETCTBHH ¢ TpeboBanusaMu n. 3.6(3.2).

OrpauunuyeHusi 061aCTH NPHMEHEHHST CHIHKAT-
HOrO KHpNHYya B CTEHAX, BBHINOJIHAEMBIX Ha pa-
CTBOPaXx ¢ 106aBKaMH NOTauIa, BBEAEHbl BCAEACT-
BHE BO3MOXHOCTH KOPPO3HH MOPHUCTHIX CHJIHKAT-
HbIX MAaTepHaJOB B MeCTaXx WX KOHTaKTOB C pa-
CTBOPaMH, COJEpKAMMUMH 60JbIIOe KOJHYECTBO
notawa (Gosee 10% Beca uemenTa).

19.13(7.8). Ilpu NpoeKTHPOBAaHHH KaMEHHBIX
CTeH ¢ 06/IMLOBKAMH H3 IJIHT HJIH KaMHeil yBeJH-
YeHHOIl BBICOTHI, BbHINOJIHAEMbIMH OLHOBPEMEHHO
C KJaJAKOH B 3UHMHHX YCJIOBHSIX, HEOOXOAHMO yuil-
THIBaThb Pa3JIHUHYIO JepOopMaTHBHOCTb 06GJHLO-
BOYHBIX CJIO€B M KJIAJKHM CTEH M B NpPOEKTe YKa-
3bIBATb MEPONPHUSITHHA, HCKJIOUAIONIHE BO3MOXK-
HOCTb 0Opa30BaHHA TPEIHH H OTCJIOEHHH 06.JH-
LLOBKH OT OCHOBHOH KJIa(KH CTeH.

Kpome T0ro, npH NpOEKTUPOBAHHH KaMEHHBIX
H KpYNHOOJIOUHBIX 3JaHMH C BHYTPEHHUM KapKa-
COM HeoGXOAHMO YUIThIBAThb pasJHuHble Aedop-
MalMH CTEH H KapKacoB M IPHHHAMAaTb KOHCTPYK-
THBHbIE Mephl, INpeAyNpexjalolue MnosBJe-
HHE NepeKocoB WM Ae@OopMalHil CTeH H 1mepe-
KPBITHH.

C 3Tol1 Lesbl0 KaMeHHBle H KPYIHONAaHe bHbIE
CaMOHECYIlHe CTEHBbl MOTYT COEJMHATbCA C 3Je-
MeHTaMH NpPHMLIKAIOWEero K HUM Kapkaca ru6-
KHMH CTaJbHBIMHM CBfI3SIMH, 3aLIHUIEHHBIMH OT
KOpDDO3HH.

Ilpy npoekTHpOBaHUHM Y3/0B INPHMBIKAHHS
pPa3HOHArpYXeHHbIX KaMeHHBIX CTeH APYT K ApY-
Ty HJH HeCylHX NHJASCTP K CaMOHEeCyUIUM cTe-
HaM, CBfI3b HX MeXAy co00il, IOMHMO NepeBsA3KH,
IOJI)KHA YCHJIHBATbCH apMHPOBAaHHEM TOPH30H-
TaJIbHBIX IIBOB KOHCTPYKTHBHBIMH CEeTKaMH H3
NPOBOJIOKH jillaMeTpoM 4—6 ma, pacnonoxenne
KOTOPBIX IO BHICOTE JOJXKHO ONpefesiThCs C yue-
TOM XapakTepa JeHCTBYIOIIMX YCHIHI (MeCTHhe
HJIM PaBHOMEPHO pacHpe/leieHHbIe).

19.14(7.9). B npoekTax 3haHHA HJIH COOpY-
XeHHH, KaMeHHble KOHCTPYKUMH KOTOPhIX GymyT
BO3BOAUTHCS 3UMOH, HEOOXOAHMO YKa3bIBaTh:

a) mpene/ibHble BBICOTHI CTEHBI, KOTOpbi€ MO-
ryr 6biTh AONYWEHbl B MEPHOA OTTaHBaHHA Da-
CTBOpA;

6) BpeMeHHbie KpeIllJIeHHs KOHCTDYKUHK Ha
IepPHOJ, HX OTTaHBaHHS,

B) cnocoOwl ycHaeHHS KOHCTPYKUHH CTeH
HHXHUX 3Taxel, ecii BO3HHKaeT He0OX0AHMOCTb
B TAKOM YCHJICHHUH;

r) Tpe6oBaHusi K MHHHMAaJbHOH NPOYHOCTH
pacTBOpa € XHMHYeCKHMH Jo6aBkamMu  (cM.
. 19.1(7.1)).

ODTH yKa3aHHsi MOTYT ObiTb Pa3JIMYHBIMH NPH
pasHbix cnoco6ax BO3BEJEHHS CTEH B 3HMHHX yC-
JIOBHSIX, a HIMEHHO:

1) npHu KJajKe KOHCTPYKLHH cnmoco6oM 3aMo-
pPaXMBaHHA Ha OGLIKHOBEHHBIX pacTBOpax B ApoO-
€KTe JAOJIKHbBI ObITh YKa3aHbl:

a) npefesibHble BBICOTBHI CT€H, JONYCKaeMble
[JIs1 KJaJlKH B 3UMHUE NEpHOJ, KOTOPhIe ompese-
JAIOTCA PacYeTOM HX Hecyuleil CHOCOGHOCTH B me-
pPHOX OTTaHBaHHS;

6) BpeMeHHble KpenJeHHs KaMeHHBIX KOHCT-
PYKUHH, THGKOCTh KOTOPHIX NPEBHIILIAET JONYyCKa-
eMYI0o IJIs OTTauBaloLLell KJaJKH, a TaKXKe, B CIy-
4yae HeOOXOIHMOCTH, pa3Mepbl OCaJOYHHBIX 3a30-
pPOB HaJ KOHCTPYKUHSIMH HEH3MEHsieMOH BBICOTHI,
PacrnosioKeHHbIMHU B CTeHe (HanpuMep, Hal OKOH-
HBIMH KOPOOKaMH U T. IL.) ;

B) cnoco6bl BpEMEHHOTO YCHJIEHHSI KOHCTPYK-
UHMH HUXKHHX 3TaXel U3 3UMHeH KJIaiKH Ha nepH-
Ol OTTaHBaHHUSl, €CJIH NPOEKTOM AOMYCKAETCS 3H-
MOJi IpeBbIIIaTh Mpe/esbHble BLICOTHI CTEH, yKa-
3aHHbIE B NOANYHKTE «a»;

2) mpu KJIajxKe CTeH cnocoGOM 3aMOpaXKHuBa-
HHsI, JONOJIHAEMBIM YNPOUYHEHHEM ee 3HMOil HC-
KyCCTBEHHBIM OTOrpeBaHHEM:

a) npelesbHhE BBICOTH CTEH, HONyCcKaeMhe
JJ1s1 KJIalKH CIocoBOM 3aMOpaXKMBaHHsL JI0 Haya-
Jla HX OTOTDEBAHHsi B HHXKHHX 3TaXax:

6) TpeGOBaHHSI K NPOYHOCTH OTOTPETOH KJal-
KM HHXKHHX 3Taeil B COOTBETCTBHHU C JOIYCKae-
MLIM HarpysKeHHeM ee BECOM BLIIUEJeKamed ya-
CTH 3IaHHS;

3) npu kManKe CTEH HAa PaCTBOPax ¢ XUMHYE-
CKHMH fo6aBKaMH, TBEPACIOIUMH Ha MOpO3e, —
Tpe6oBaHHS K MUHHMAJbHOH NPOYHOCTH PaCTBO-
Pa B COOTBETCTBHH ¢ HEOOXOAHMOII PaCcYeTHOH He-
cylel cnocoGHOCTbIO KOHCTPYKIHI HMXKHHUX 3Ta-
’Kell NIpH pas/JIHYHOM 3arpyXXeHHH HX B Ipolecce
BO3BEJIEHHs 3XaHHS.



ITPHJIO)KEHHE 1

OCHOBHBIE XAPAKTEPUCTHKH HCKYCCTBEHHBIX CTEHOBbIX MATEPHAIJIOB,
NPUMEHSJEMBIX B CTPOHTEJBCTBE

Oﬁ'semmn: BeC g; ° Kosdpdunuent
Paau;pu u3ge- Map » Kelw -’5% ;(e)‘cl:'ll?“l?::::;l
B MM apxa ° Prvdine
n’.(l:. Marepuan I‘g‘g‘l.".a;:r . u(':mnnax n:olg:q- § ; B n’jl';“:lr:a :;%aa
Xt e fxapen | 35| Senaparanin
=X A b
Kamnu Kepamuueckue H GeroHHbIe
1 KaMuu  kepaMHuyeckue I'oCT 250X 120138 | 150, 125, He Gomee 1470 15 0,55**
nycToTeNble CTeHOBbe Maa- | 6328—55* 100, 75 1400 Twuok | 0,46
CTHYECKOrO  TPeCCOBaHUs 1 50 Jloxok | 0,65
¢ 7 uan 18 nyctotamu
2 Kamuun  KepaMuueckue roCT 250X 120<140 | 150, 125, 1400 1470 256 | Tayox | 0,46
JHUEBBIE MTYCTOTEbIE 7484—69 1004 75 Jlomok | 0,65
3 KaMmuu H3 sdeHCTHIX Ge- MPTY 590X (200, 250, | 100, 75, 600 720 35 0,18
TOHOB 7-20-69 300) X198 50, 35 800 900 25 0,25
590X (200, H 25 1000 1100 0,35
250, 300) <98
Beron Kamenb
4 Kamun GeroHHmeE: TOCT 390X 190188 | 100, 75 1500 1100 15 0,37
a) ¢ meneBugHeiME | 6133—52 50, 35 1800 1300 0,45
NYCTOTaMH B 25 2200 1600 0,60
To xe 39090188 | 100, 75 1500 1200 15 0,43
50, 35 1800 1450 0,51
n 25 2200 1750 0,71
6) TPeXMyCTOTHHIE CO ToCT 390190188 | 75, S0, 1500 900 15 0,61
CKBO3HHME nycTto- | 6928—54* 35u25 1800 1100 0,69
TaMK HOPMaJn 2200 1900 0,83
Muntsax-
CTpOst
HP 134—50
Kupnuy
5 Kupnuu ranssseifl nyc-
TOTENHH  NNACTHYECKOTO
PeCCOBARHA:
a) ¢ 13 nycroTaMu rocTt 250X 12088 |150, 125 Knacca 15 0,6**
6316—55+* A-1300
250X 120X65 | 100 u 75| Kuaacca 0,65**
B-1450
6) ¢ 19 u 32 nycro- To xe 250X 12088 | 150,125, Kuaacca 15 0,55+
TaMu A-1300
250X 12065 | 100% 75 Kaacca 0,6**
B-1450
B) c 78 nycroTamu » 25012088 | 100, 150, Knacca 15 0,48**
125 u 75 A-1300
250X120xX68 | 100,150, Kaacca 0,55%*
125 # 75| B-1550
6 Kupnuy nycroteanfi no- I'oCT 250X 12088 | 150, 125, 1500 15 0,7**
JYCYXOro NpeccoBaHHs 530—71
250X 12065 | 100 u 75
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IIpodorxcenue npua. 1

O6neMuMft BEC E ° Kosddunuent
B Ke[Ms Qe TeNnAONpOBOR-
PaaMepn H3ne- <o HOCTH KRAZKH
Ne rocT, TV, AHA B MM Mapxa g= B KKQA/M-¢.2pad
Merepran wopams” | (mwax | morpor | TR
Xnu%ora) na;xe.:l:l f Kaapku g,é Sxcnayavaniu
== A B
Kapnuu | Knagka
7 Kupnpu  cTpOMTEABHEI rOCT 250X 120X 65 | 200, 150, 700 950 0,35%*
H3 Tpenenos u AHaTOMATOB | 648--73 250X 12088 | 125. 100, 800 1000 0,38**
75 1000 1200 0,45%*
1200 1350 0,5%*
1400 1500 0,6**
8 Kupnuy rauasHbf o6HK-
HOBEHHHIII:
a) IJIaCTHYECKOro TOCT 250X 120X65 | 300, 250 Knanka| 15, 0,6** | 0,7**
npeccoBaHus 530—71 25012088 200,21550, 1800 gg,
l »
100u 75 50
6) noaycyxoro npec- To xe 250 120X 65 | 300, 250, Knanka| 15,25 | 0,6** | 0,7**
COBaHHA 250X120X88 {200, 150, 1800 | 35 m
125, 100, 50
75
9 Kupnuy CHAMKATHRIL: Knanka
1800
a) pAmoBoOnt roCT 250X 12088 | 250, 200 - 1900 15 0,65** | 0,75%*
379—69 250X 120X65 | 150, 125,
100u 75
6) JHIEeBOH To xe 250X 120X88 | 250, 200 — 1900 | 50, 35 | 0,65**| 0,75**
250X 120X65 |150u 125 g 25
I'pyHTOBBIE MAaTEPHAJBI
10 T'pyuToGeToHHble KaMHH — 250X 125X140 | 50, 35 1800 — — | 0.7
u 25 2000 — 0,8
11 T'pynToGeTOH — — 75, 50 1600 — | 0,62
u 35 1800 — — {07
12 Caman — — 25, 15 1600 —_ 0,5 0,6
u 10
Marepuann, npaMensieMbie AJsl TENJIOH30SAUHA
13 Jlerkne GeTOHHL:
a) KepaM3HTOGeTOH IroCT — 10—-50 400 —_— 0,12 0,15
11050—64 600 — 0,17 0,2
800 0,2 0,25
1000 0,25 0,3
1200 0,35 0,4
1400 0,45 0,5
1600 0,55 0,65
6) nepauToGeTOH To ke 10—25 400 0,1 0,13
600 0,12 0,15
800 0,18 0,22
1000 0,23 0,28
B) GeTOHB Ha arjaomo- —_ 10—50 800 0,25 0,3
pHTE H TOMIHBHBIX 1000 0,3 0,35
1I1aKax 1200 0,4 0,45
1400 0,5 0,55
1600 0,6 0,65
1800 0,7 0,8
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06‘beum}lﬁ3 BeC g Kosdpdpuuuent
p . B Ke/m xfg’ TenJI0NnpoBoA-
» rocr, Tv, | MR s am | Mapks 5L | 8 Seeaceia
Xall:lI::O'ra) ::g::;;m — §' = IKCIIyaTanuH
O £
=% A B
Jlerkne GeTOHHI:
r) wWaako6eTOH HA AO- - 1000 0,3 0,35
MeHHBIX TpaHyJIH- 1200 0,4 0,45
POBAaHHBIX WIJaKax 1600 0,5 0,56
1800 0,6 0,7
14 ITauTel THOCOBBIE ¢ OP- rocT 500 0,15 | 0,17
raHgueckuMH 3anoayure- | 1007—41 u 700 0,18 0,2
JISIMH 1008—41
15 Bsaokn H3 runca TY 21-02- — 1100 0,3 0,35
457-69
TY 55—67 — 1200 0,35 0,4
16 TlauTel runcoGeToHHBIE:
a) Ha JIOMEHHBIX rpa- 1000 0,28 0,32
HYJHPOBAHHBIX
LJaKax
6) Ha TOIJIHBHBIX 1300 0,4 0,48
UIIaKax
17 ILauth u3 siuencroro Ge- rocT Hauna 1000, | He Menee Mapxka 0,11 0,12
TOHA 5742—61 wmpuHa 500, 8 A—400 0,135 0,15
TosuHa 80—200 12 b—500
18 Munepanbuas naeta rOCT 150 0,04 { 0,042
4640—66 200 0,044 | 0,047
To xe, ynjaoTHeHHas B 400 0,08 0,1
cTene
19 Wapgenuss MuuHepanoBaT-
Hble Ha OHTYMHOH CBsI3Ke:
a) MAHTBHl MATKHE H I'OCT Jannaa 1000, 100 0,042 | 0,045
TNOJiy KECTKHE 12394—66 | mmpuna 500, 200 0,052 1 0,058
toauuHa 50, 300 0,063 | 0,07
60, 70 u 80
6) NJIHTH XKECTKHE I'OCT Jauua 1000, 300 0,062 | 0,065
1014071 wHpHHa 500, 400 0,072 | 0,075
Tojauuna 40,
50, 60 u 70
20 Hapennss MuHepasoBar-
HBIE Ha  CHHTETHYECKOM
CBSA3YIOUIEM:
a) MArkHe IJHTH H I'oCT 50 0,038 0,4
MaTbl 9573—72 75 0,04 0,042
6) nauTel nonyxecr- | To xe 100 0,042 | 0,045
KHe 125 0,044 | 0,047
B) IVIHTHI JKECTKHe » 150 0,045 | 0,050




ITpodoasenue npua. 1

O6bemMHBIft Bec é Kosbdunqrent
B Ke /M’ 28 TenJonpoBoa -
Pasmeprs u3- = Z HOCTH KJA2JKH
rocr, 1V, nenmit B Mm Mapxka = B KKaA/M-4-2pad
Martepuan HOPMaJb (RnuHa X 110 npoy- 8¢ ANS YCJOBHE
XDIHpHHAX HOCTH KaMHs, & & SKCTIYATALHH
XBBICOTA) uazenuft KJaAKH 8 3:
2= A | B
®ubpoauT HA NOPTAAHA- rocCT 2000°< 500X 300 0,1 0,13
[IeMEeHTe 8928—70 X(25.50, 75 400 0,12 0,15
n 100) 500 0,15 0,20
2400< 550X
X (60, 75
n 100)
[MauTH KaMBILIHTOBLIE I'OCT Jlnuna 2400, 250 0,06 0,08
7483—58 2600 1 2800, 350 0,08 0,12
wppHHa 550,
950, 1150
u 1500,
TosamuHa 30,
50, 70 u 100
Musepasibible 3aCHINKH:
a) WJaaKyd TOMJIHBHBIE — — — 700 0,15 0,19
1000 0,20 0,25
6) WNaKy JOMEHHbIE — —_ — 500 0,12 0,14
rpanyJIHpOBaHHbIE 700 0,15 0,18
900 0,18 0,22
8) NpHpOAHas nNem3a — — — 400 0,12 | 0,15
HIK Ty} (3achn- 600 0,15 0,20
KH)
r) mebGeHb H3 JOMeEH- FOCT — —_ 500 0,12 0,14
HOro 1naka 5578 —65 900 0,18 0,22
) nem3a LJakoBas Ir'oCT — — 400 0,12 0,14
9760—61 600 0,15 0,18
800 0,18 0,22
€) KepaM3uT — — — 300 0,11 0,13
500 0,15 0,18
900 0,3 0,35
3X) NEepJHT BCIYYeH- I'OCT — — — 100 — 0,045 [ 0,05
HBI# 10832—64* 200 —_ 0,065 | 0,07
3) NeCOK CyXoH roCT — — — 1700 — 0,4 0,5
8736—67

** [loxasaTenH TENJONPOBORHOCTH OTHOCATCA X KMajiKe.
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TPHIOXXEHHE 2

OBbEMHBIE BECA W NPEAEJB NPOYHOCTH NMPHPOAHBIX KAMHEN
U3 PA3JIHYHBIX TOPHBIX MOPOA

§ Tpegenn Tlpenenn
s | OO | Haygonee €% | Wkejow | Hau6onee
N 2 pacnpoctpa- || Ne 23 pacnpocTpa-
n.n. Kaumens 2% HeHHNE MapKH || n.0I. Kamens g HEHHbhe MapKH
2% KaMHs ga KaMHS
g ® or no ° 9 o1 RO
® Om
1 HasecTHAX nAOTHLID, 9 | U3BeCTHAKH IH/AbHBIE
npowHnA . . . . | 2000~ 150 2000 | 200, 300, 400, Masioft NPOYHOCTH:
2600 600 a) i’x;u;uu(:mm )xeg-
TH eBnaTopHA-
2 | Mpamop . . 2500— 600 2000 | 600, 800, 1000 cKHAt) . . . ‘p. .| 900— 4 15 4, 7, 10
2800 1200
6) KpBIMCKH Geanlft
3 | IMecuanuk 2‘1’%—- 200 1000 | 300, 400, 500, (KepueHCKHN) | 1200~ 7 25 7,10, 15
. » l4w
4 | Tpamnr 2500— ( 1000 | 3000 1000 B) OReccKHA 1100— 7 15 7,10, 15
2800 1300
r) MongaBcKyf 1400— 15 50 15, 25, 35
5 | Cuenur . 2500— | 1000 | 2000 1000 ) Moz 1600
2900 A) GakRHoKnfR: 300 ) 5
6 | InaGas 3000 | 2000 | 3000 2000 RODHCTLIE S 0 15 10,
7 , % 2700— 1000 Gonee MJIOTHBIA 1500— 25 150 35, &), 75,
BazanpT 0AOTHL fhyi 3000 1000 2000 100,150
- e) KpBIMCKHI THIa
8 | Tyd apruxckuft 900— 75 150 75, 100 HHKEPMAHCKOTO 1800— 50 150 50, 75, 100
1500 2000
ITPUJIO)KEHHE 3
TPEBOBAHHSA K NPOYHOCTH KHUPITHYA
Ipeneas npoYHOCTH KHpNH4A, HE MeHee, B Kz/cM?
I'IEHSHOTO OGKKHOBEHHOIO TJAHRHAHOIO CTPOHTEJIbHOIO H3 Tpene- JMNesoro
NyCTOTENOTro JIOB M AHaTOMHTOB
naacTHYeCcKO- NAACTHIECKO- HOTO naacTaye- naacTudge-
Mapxka | o ppeccosa- NONYyCyXoro | po ppeccosa- cKoro mpec- | 1osycyxoro cKOTO r!:pec- noJaycyxoro
HHA npeccoBanuns HHs COBaHHSA npeccoBaHHs coBanus npeccosanus
g2 (s1& | 212 [$s|2 |18 |12 |g[adlg|2|¢]|2
Bl fe | 2| 8| | fe| B|%e] B |fa| %|%e| 3|8.| B|E.| 2|8
'y =% o =% e =X s | &% o | 5% | ¢ | =% s | &% s | g% ¢ | &%
& 28 & £5 S 23 Si88| ¢ |23 ¢ |28 2|85 |5 & | =5
Mpu ¢XaTHH
300 300 250 300 250 —_ — - — —_ — — - - —_ 300 250 300 250
250 250 200 250 200 —_— — 250 190 — — — -— -_ —_ 250 200 250 200
200 200 150 200 130 - —_ 200 150 200 150 200 150 —_ — 200 150 200 150
150 150 125 150 125 150 125 150 112 150 125 150 125 — — 150 125 150 125
128 125 100 125 100 125 100 125 95 125 l(l(_) 125 100 —_ — 125 100 125 100
100 100 75 100 75 100 75 100 75 100 75 100 75 — -_ 100 75 100 75
75 75 0 75 50 75 50 75 56 75 50 75 S0 75 60 75 50 75 50
50 —_ - - — 50 35 - | - = == =151 | | = =
35 — — — -— — -— -— — — —_— — _ — — — — — —
25 —_ —_ — — — — _ _— — —_ - —_ 25 20 — —_ —_ —
J 1 !
INNpy Harube
300 44 22 3 17 — — — —_ — -— — - — - 40 21 34 19
250 40 20 30 15 -— —_ 35 26 — -— — — - _ 36 19 30 17
200 34 17 26 13 — — 32 24 34 17 26 13 — —_ 34 17 26 13
150 28 14 20 10 20 10 27 20 28 14 20 10 | — - 28 14 20 10
125 25 12 18 9 18 9 24 18 25 12 18 9 —_ — 25 12 18 9
100 22 11 16 8 16 8 20 15 22 11 16 8 — —_ 22 11 16 8
75 18 9 14 7 14 7 16 12 18 9 14 7 | — 18 9 | 14 7
50 - — - — 12 6 -l - - == =-1=-]1=-|=1=1=1=
35 — —_— — - —_ — — —_ - — - - - —_ — — ~— —
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IPHJIO)KEHHE 4
BA)KYUIHE H COCTABbLI PACTBOPOB

!. Bei6op BAKYIHX NPH NPHTOTOBJEHHH pACTBOPOB
AN KaMeHHBIX KJafXOK, H3TOTOBJIEHHA KDYNHBIX NaHenjed
1 6JOKOB M3 KHPNIMYA H KAMHEH B MOHTaXa KPYNHOIaHEeJb-
HHX, GETOMHBLIX M KaMeHHbIX CTeH B JIETHHX YCJOBHAX cAe-
AYeT TNPOM3BOAHTL B COOTBETCTBHH € YKA3aHHSIMH TIJaB
CHuIl 1-B.2-69 «Bsxyiive MaTepnaanl HeOpPraHH4YECKHe H
n06aBkH aast 6eToHOB M pactsopoB», [-B.27-62 «3ammura
CTDOHTE/BHLIX KOHCTPYKIHA OoT Koppo3Hu. MaTtepranst H
H3leans, CTOMKHe NPOTHB KOPPO3HH», YKA3AHUAMH IO
NPHrOTOBJIEHHIO H NPHMEHEHHIO CTPOMTEJIbHLIX PacTBOPOB»
(CH 290-64) u maHHHIMH, NpHBEAEHHHIMH B Tab6a. 75.

Ta6anua 75
Bup BAXYWHX AAS PacTBOPOB

Brg BsRymux

Pexkomesriyemsle K IpEMEHEHHIO | NonycKkaeMbie X NpPHMEHEHHIO

1. Jas Hap3eMHbIX KOHCTPYKIMI
NPH OTHOCHTEJIbHON BJAXKHOCTH BO3fyXa
noMeueHn A g0 60% u xas pyHIameHTOB
B MaJOBJAXKHBIX rPYHTAX

Mapxa pacreopa 25 u eviwe

TlynnonanoBhii
JIaH/LEMEeHT
IleMeHT AA CTPOUTENb-

Toptaanauement nopr-

MnacTuduunpoBanusii  n

rHApodoGENA  MOpT/NaHAuUe- | HLIX PacTBOPOB
MEHTH
UlnaxonopTaanaueMent H3sBecTkoBO-1L1aKOBbIE

BSIKYIIHE
Mapxa pacrsopa 10 u nusxe
HapecTKOBO-NYNNOA-

HOBbHI€ BSIXKYUIHE H H3BECT-
KOBO-30J1bHbIE BSIXYIIHE

HsBecTb BOSAYIWIHAA B THE-
paBJHYeCKas

H3BecTkoBO-1111aKOBLIE  Bf-
KYLIHe

PoMannemenr

LleMeHT na5 CTPOHTEJbHBIX
pacTBOpoOB

2. Jlna Han3eMHBIX KOHCTPYKUH#A
Tnpu OTHOCHTEJleOI"d BJAXHOCTH Bosnyxa
novewenuii cepite 60%

H AAs PyHNAMEHTOB B OYeHb BJAMKHBIX
H HACBIIEHHbIX BOAOA rpyHTax

Mapka pacreopos 25 u abuue

IlynmonaHoBuii NOPTHAHK-
neMeHT
[InaxonopTaaHaueMeRT

[TnacTudunupoBanuut  u

rufpodo6HbIit  NMOpTAaHIdue-
MEHTH
IlopraanauemMexT

IleMeHT pJI1s CTpOHTeNb-
HBIX PacTBOpPOB

H3BecTKOBO-1INIaKOBbIE
BSIKYLIHE

Mapxa pacreopos 10

LleMenT AR CTPOHTENBHHX
pacTBoOpoB

H3BecTkoBO-1WINAKOBHE BA-
Kyliue
Pomanuement

HaBecTKOBO-NyNI0/1aHO-
Bble BAXKYIIHE H H3BECTKO-
BO-30JIbHHE BSXYIIHE

Hssects ruapasamnyec-
Kas

ITpodorxcenue Taba. 75

BrA BAXKYmMHX

PexOMeniyeMue K NPEMeHeHuIo | JlonycKaeMne K NPEMEHEHHIO

3. Lnsa pyHnaMeHTOB NpPH arpecCHBHHLIX
H TEKYYHX BOAAX
(He3aBHCHMO OT MapKH pacTBoOpa)

Iynuonanosuit
NaHAIEeMEHT

Cyabdatocrofikuii nopT-

JaHAUEMENT

nopt-

4. inn n3roToBJEeHHA KpynHHX Groxos
M naHejell N3 KUPIHYA M KaMHEHK
H MOHTaXa KPyAHOONO0UHBIX H KPYNMHONAHEAbHBIX
GeTOHHBIX M KAMEHHBX CTEH

Mapxa pacreopos 25 u evuue
InakonoprnaHaUeMeHT

TynuonanoBelit  nopr-
NaHAUEMEeHT

TMopTaanauemenT
IMnactuduuupoBanusit  u
ruApopOOHHIt  nopTiaaHIIe-
MEHTH
IMpumevganne, LleMeHT ang CTPOMTEABLHMX pacCTBOPOB,
POMAHUEMEHT, a TaKXe H3BeCTKOBO-llJlaKOBble, H3BeCTKOBO-NyLLIOJa-

HOBbIE H H3IBECTKOBO-30JIbHbIE BAIKYLIH¢ MPHMEHSIOTCA B PAacTsopax
HUM3KHX Mapok (25 H HHXe).

2. TlynuonanoBult MOPTAARAUEMEHT H IIJIAKONOPTAAHN-
IIEMEHT He PCKOMEHAYETCH NPHMEHATb AJS HAA3EMHBIX KOH-
CTPYKIH B paflOHAX C XapPKHM U CYXHM KJAHMaTOM B CBA3H
C BO3MOXXHBIM 06€3BOXKHBAHHEM PAcTBOpPa, B pe3y/bTarte ye-
ro MOXeT GhITb NMOJYYEHO CHHXXEHHe MPOYHOCTH PaCTBOPpA.
PacTBOpPH Ha YKAa3aHHHIX IEMEHTaxX NpH TeMnepartype Hu-
xe +15°C mmeloT 3amensieHHOe TBEpAEHHE NO CPAaBHEHHIO
C pacTBOpamMu Ha NOPTJIAHAUEMEHTE, YTO HeOGXOZHMO YUH-
THBATD 110 YKa3aHui 1. 2.2.6.

3. [IpuMeneHHe neMeHTa ANl CTPOHTENbHBLIX PACTBOPOB,
d TakKKe¢ H3BECTKOBO-UIAKOBBIX H H3BECTKOBO-NYLIOAAHO-
BBIX BSIXKYIUHX NpPH TeMmepaTypax ~10°C m HHiKe He pe-
KOMEHZYeTCsl BCAELCTBHE CAJIbHOTO 3aMEAJeHHS TBEDREHHA
pactBopa. PacTBODH Ha YKa3aHHHX BSXKYIUHX He HONycKa-
eTCsl IPHMEHSTb B JKAPKOM M CYXOM KJHMaTe 6e3 TIIaTeJb-
HOTO COGMIONEHHS BJAXKHOCTHOrO pexXHMa TeepAeHns. Jlas
YCKOPEHHS] TBEPAEHHS H COXPaHEHHS NPOUYHOCTH BO BpeMe-
HH DacTBODOB Ha M3BECTKOBO-LIJAKOBOM H H3BECTKOBO-NYH-
LOJAHOBOM BSKYIIHX PEKOMEHAyeTcs Ro6aBKa NODPTJIAHI-
LeMeHTa B KojHuecTBe 15—259% mno ofwpeMmy BaXyulero
ONHOBDEMCHHBLIM  YBeJNYEHHEM  JO3MDOBKH  NecKa Ha2
15—25%.

4, Ins mnonyyeHHs YyHOOOYKJIaAHBaeMHX HEMEHTHLIX
PacTBOPOB B HX COCTaB BBOAAT HEOpPraHWueCKHe NJacTHOH-
KaTophl (M3BeCTb MJH IJIHHY) HJH OPraHHYecKHe MIacTHOH-
KaTOpH MHKpOneHoo6pasoBaTensl (MHIJIOHAGDT, NOAMDBIILHBIR
IEeNOK H Ip.).

ITpumevaHrue. Ilpyu NpHMEHEeHHH NUEMEHTHHX pacs
TBOPOB Ge3 nH06aBOK H3BECTH H TJIMHLI pacyeTHble COMNpO-
THBJIEHHSA KJ2AKH H3 XHUpnu4ya BCEX BHIOB H xepamuuecmx
KaMHel B COOTBETCTBHH ¢ YKa3anusMH rnasel CHull
11-B.2-71 cunxaiorca Ha 15%, a npu NpAMEHEHHH LEMEHT-
HBIX pacTBOpOB 6e3 Z0GaBOK H3BECTH M IJIHHB! ¢ OpraHgye-
CKHMH  I1acTHOHKATOPaMH-MHKPOIIEHOOGPa30BaTeNAMH —
Ha 10%. [Tpu noJHOM HCIO/IL30BAHMH PACUETHBIX COMPOTHB-
JIeRHR pacTBOPH C OPTraHHYECKHMH NNaCTHGHKATOpaMH-
MHKPONEHOO6pa30BaTe/IMH NPHMEHSITb He DEKOMEHIyeTcs.

5. TIpr npHMeHEHHH ULEMEHTHO-TJIHHAKBIX pPacTBOPOB
NS HaJ3eMHKX KOHCTPYKUHMA NPH OTHOCHTEJNbHOA BJIaMHO-
CTH BO3XYyXa MOMeuleHkH Ko 60% wu nas knagku dyHiameH-
TOB B MAaJOBJaXHHX TPYHTaX OTHOIIEHHE OGBEMa IAHHSA-
HOro TecTa K o0beMy LeMeHTa HXOKHO GOBITb:

a) B 3manusx I u Il crenenn noaroBeyHocTH — He Go-
nee 1:1;
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5 0) B snanunsx IIl cremenn noaroseynocTH — He GoJee
1,5:1.

[lpn npuMeHeHuu UEMEHTHO-THHAHBIX W LIEMEHTHO-H3-
BECTKOBBIX PacTBOPOB MJs1 HaJA3eMHBIX KOHCTPYKIHA NpH
OTHOCHTEJIbHOM BJAaXKHOCTH BO3XYyXa NOMelUIeHHi1 ¢Bbiie 60 %,
H LISl KJaAkH (YyHZAMEHTOB B OYeHb BJAAXKHBIX M HACHi-
INEHHBIX BOXOM rpynHTax OTHOWMEHHe 00beMa IVIHHAHOrO MJH
M3BECTKOBOIO TeCTa K OOBEMY LEMEHTA NOJIKHO GBIThb:

a) B aganusax I u 1l cTenenu KOATOBEUHOCTH — He 6o-
qee 0,7:1;

6) B 3pasusax III crTenewu ROJArOBEYHOCTH -— He 60-
Jee 1:1.

IllpuMegaHnue. IIpiMeHeHHe HA06aBOK H3BECTH H
TJIHHBlL B DACTBOPax HHXe YDOBHA IPYHTOBBIX BOX He JIO-
nyckaercs.

6. OprannyeckHe nJacTHGHKaTOPH-MEKpOneHooGpaso-
BaTeld IDHMEHSIOTCS B PACTBOPAaX Ha KJIHHKEDHBIX IlEMEH-

Tax M NPHPOAHLIX neckax. O6beMHBIH Bec pacTBOpa He J0J-
JeH CHHXaTbcs Gosiee ueM Ha 6% no cpaBHEBHIO ¢ 06beM-
HBIM B€COM ULEMEHTHO-H3BECTKOBOIrO pacrBOpa aHaJOrny-
HOT'O COCTaBa.

CocTaBbl pacTBOpOB

7. CocTaBH pPAacTBOPOB C NPHMEHEHHEM BSIKYIIHX pa3-
auunbix BuRoB aas anasuit I, II u Il crenenu nonromey-
HOCTH NpuBeJeHbl B Tabu. 76.

8. Pacxon Bsxkymero B x2 Ha 1 a3 necka s pacTBo-
pOB pa3JMYHLIX Mapok npHBeleH B Taba. 77.

9. Pacxoasl RaKymero Ha I #% mecka B 3aBHCHMOCTH
oT TpebyeMolt CTeNeHH AOJIOBEYHOCTH M BJIAXKHOCTHHIX YC-
JIOBHH, B KOTODBIX HAXOAHTCH 3JaHHE HJH COOPYKEHHE BO
BpeMsl SKCIUIyaTalHH, ACJXKHBI ObITb He HHXe NpHBeJIeH-
HbIX B Tabua. 78.

Ta6anuua 76

CocraBn pacTBopoOB ¢ MpHMEHEHHEM BAXYIUHX Pa3jHYHHIX BUAoB AAs 3xanuit I, I1 u 111 creneHed noaroBeyHocTH

CocraBn B 06beMHOR OIHPOBKe A/ PACTBOPOB MAapOK

Mapka
BsiXyImero 200 150 w | s s | 5 | 0 | 4
1. CocraBbl pacTBOPOB AJf HaA3EMHBLIX KOHCTPYKLHA
NpH OTHOCHTEJbHON BJAMKHOCTH BO3JYXd
nomelneHuit no 60% u aas pyHnameHTos
B MAJOBAAXKHBIX FPYHTaX
Llementro-u3secTkosole pacTeopoi
500 1:0,1:2,5 1:0,2:3 1:0,4:4,5 1:0,7:6 — — —
400 1:0,1:2 1:0,1:2,5 | 1:0,3:4 1:0,5:5 1:1:8 — —_
300 — 1:0,1:2 1:0,2:3 1:0,3:4 1:0,7:6 1:1,7:12 —_
200 —_ — — 1:0,2:3 1:0,4:4,5 1:1,2:9 — —
150 — — —_ — —_ 1:0,3:3,5 1:1,2:9 1:1,7:12
100 — — — — — 1:0,1:2 1:0,5:5 1:1,2:9
50 — — —_ — —_ — 1:0,1:2,5 1:0,7:6
25 —_ — —_ — — — 1:0,2:3
Lementno-erunanoie pacrsopot
500 1:0,1:2,5 | 1:0,2:3 1:0,4:4,5 1:0,7:6 — — — —
400 1:0,1:2 1:0,1:2,5 1:0,3:4 1:0,5:5 1:1:8 — — —
. *
300 — 1.0,1:2 1:0,2:3 1:0,3:4 1:0,7:6 —l-}-—-l—l-—- — —
1:1,5:12
1:1:9*
200 — —_ —_ 1:0,2:3 1:0,4:45 | ————— - -
1:1,2:9
1:1:9* 1:1:9*
150 — — — — — :0,3:3,
1:0.3:3.5 + o9 | Toisa2
1:0,9:7*
100 —_ — —_ — — :0,2:2 1:0,5:5 .
1:0,2 1:1,2:9
50 — — —_ — — — 1:0,1:2.5 1:0,7:6
25 — — —_ —_ — - —_ 1:0,2:3

2. CocTaBbl pacTBOPOB AJS HAJ3EMHBIX KOHCTPYKIHHA
NpH OTHOCHTENbHOM BJAXKHOCTH BO3AYyXa
nomeuleHni ceuime 60% n ans dyngameHron
B OYeHb BJAXXHbIX H HACBIUIEHHBIX BOAOH IPyHTax

Llemenrno-ussectrosnie pacreopsl

500 1:0,1:2,5} 1:0,2:3 1:0,4:4,5

400 1:0,2:2 1:0,1:2,5 | 1:0,3:4
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1:0,7:6
1:0,5:5

1:0,7:8*
1:1:8



Ilpodosscenue rabar. 76

Mapxa CocTaBn B 06beMHOR O3APOBKe AJst PACTBOPOB MapOK
P YIiero 20 | s w | | 50 5 | 10 4
1:0,7:11*
300 — 1:0,1:2 1:0,2:3 1:0,3:4 1:0,7:6 —_— — —
1:1:11
1:0,7:9*%
200 — —_ — 1:0,2:3 1:0,4:5 1:0,7:37 — -
1:1:9
1:0,7:9*
150 — — — — — 1:0,3:3,5 1:0.7:97 -—
1:1:9
1:0,7:9*
100 — — — — — 1:0,1:2 1:0,5: —_—
) 0,5:3 1:0,9:7
IlementHO-2AUuHANBIE pacTBOPLL
500 1:0,1:2,5 1:0,2:3 1:0,4:4,5 1:0,7:6 — — —_ —
l: 7,
400 1:0,1:2 1:0,1:2,5 { 1:0,3:4 1:0,5:5 —%—Z—s—-s — — —
1:0,7:8,5*%
300 — 1:0,1:2 1:0,2:3 1:0,3:4 1:0,7:6 —I—T — —
:0,7:8,5*
200 — —_ — 1:0,2:3 1:0,4:5 1:0,7:8,5% —_ —
1:1:9
1:0,7:7*
150 — — — — — 1:0,3:3,5 | ——— —
1:1:9
1:0,7:6*
1:0,1:2 1:0,5:5 1:0,9:7
3. CocTaBnl LlEeMEHTHWX PacTBOPOB
AAs GYHAAMEHTOB H APYrHX KOHCTPYKIHI,
PACNOJOKEHHBIX HHIKE YPOBHA FPYHTOBHIX BOA
B 3pauuax I, 11 n 111 creneneft MOJroBedHOCTH
500 1:2,5 1:3 1:4,5 1:6 — —_ — —_
400 1:2 1:2,5 1:4 1:5 — — — —
300 — 1:2 1:3 1:4 1:6 — — —_
200 —_ — —_— 1:3 1:4,5 — — —

* B uncauTesne npHBelenm coctaBbl AN 3faHARf 1 ¥ Il cTenexHeff ROATOBEUHOCTH, 8 B 3HaMeHaTene — juis 3nanuft 111 crenenu jgoaro-

BEeYHOCTH.

MIpamenanuns

3. INecox MpHHAT C ecTecTBEHHOfl BAAXKHOCTBIO

1. OGneMuBe BeCc2 BAXYIIMX NPH YCTAaHOBJAEHHH COCTaBOB PACTBODOB NPHHATH: JAA Mapok 200—500—1100 x2/s«®,
LAR MapKH 150—900 x2/m3 » pas mapok 25—100—700 xa/ms.

2. [loSRpOBKA H3BECTH NpHHATA B BHAE Tecra 06beMHOro Beca 1400 xaa®, 8 MO3HDPOBXA I'AHHL — B BHJAE TecTa ¢ IAyOHHOfR morpymes
HHA B Hero CTaHAAPTHOro Koxuyca Ha 13—14 cx.

«Ilecoxk ans cTpoHTEABHEIX paGor. O6uIKe TpeCoBaHAR» .
Ta6auuwa 77
Pacxon saxymero B k2 Ha 1 #% necka

go Mapka pacrBopa
sg
Brxymee %EJ, 200f 1501 100] 5| 501 25 ) 10] 4
]
LlemMeuT mo 500(440(365(240f 180 — | — | —| —
ToCT 400 | 550/ 4401280(220| 140| — | —| —
10178—62* 300 — |550|360|270]180| 90| — | —
200 —| — | — 13601240120 —| —
Baxyuee no 150 —| — | — | — | — |240]100] 75
IrOCT 2544—44*{100| —| — | — | — | — | 350|140 75
50— —| — | —|—| — |280/115
B —| =~ =] —]—|—1250

1199

1—3%, ynosnersopsiowufi TpeGoBanuam raasbt CHHII I-B.1-62 u T'OCT 8736—67

Tabauruna 78

MuHHMMaIBHBIE pacxon BsiKymero Ha 1 x® nmecka
IJisi PACTBOPOB Pa3JIMYHOrO HA3HAYCHMS

MuunMasbHBe pac-
XOAHW BRXYUlEro
B x2 Ha 1 M' pecxa

Ha3snaverue NPH CTeNeHH
ZOJI-
o pacTBopoB Pacreopu FOBETHOCTH 3R2HHER
=
2 Iull i1
1 HazaseMHbie  KOHCT- LleMeHTHO-U3- ~
PYKUHH TMPH OTHOCH- | BECTKOBLI® 75 5
TenbHOM BJAXKHOCTH I{eMeHTHO-I'IH-
BO3AYXA noMewmeHnlt | bl | . . 100 75
Ao 60% M dynnameu- LleMeHTHbIe [
Th B MaNoBAaXKHR X OpraHHYEeCKHMI!
TpYHTax njaacTHPHKATOPa-
ME . ... .. 110 75
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ITpodoaxcenue Tabar. 78 NPHIOXEHHE 5

Ne n.n,

MuHEManbHKe pac-

[

sx%m B,,l,x);mem IF'PA®UKH NJ1A ONPEAEJIEHUSA NMOJIO)XEHHA
2 Ha | w "ec“‘_' ILEHTPA TA)XECTH
Haauasenne pactsopos|  Pacrsopu ronewmoctn sammd M MOMEHTOB MHEPIMM TABPOBBHIX CEYEHMR
Tull 11 A. TPA®UK 1JI ONPEJAEJIEHUS I10JIO)KEHHUS
To xe, camime 60% | ILlemenTHO-m3- LEHTPA TSDKECTH
H GyRRAaMEHRTH B | BecTKOBBIE . . , 100 100
O4eHb BRAaXHbBIX H Ha- LieMeHTHO-TAK-
ChIUIEHHBIX posioft | uaAuple . . . ., | 125 100
rpyHrax IleMeRTABIE ¢
OpraHH4YeCKHMH
anacTHHKaTOpa-
ME . o . 2o ol 125 100
’“—-—*—-——-
AN ™ e b o N - - - ™
W SS8 8853833533388 3383383¢888838
078 - o /7 /], 078
075 |- Y/ A 075
07 - % '/ pIsdA oI / a7
0z |- < AT arz
a7 r— o JYNSY LT | a7
oesl- . X/ girasiaanai 008
o6t~ 2% A5 Sovaaeseinsi 066
064 — 2, 2h ~ //// / // / 1[[ 066
062 4 062
060 Y XY V7 XAl 060
058 )4 y4vi4 / JiN 058
056 » y. a4 | [} 056
a5 /] / [i] - 054
052 // l / [ [ 852
050 A L1/ / 050
048 / < / {/ B a4a
046 P L W S X of f 5[ s I sl ofelslelslnlels 046
o ‘Q‘Q Qﬂ}[ Q/ o Q("] M ST & 3 NN R N N RN NS 044
s Qé? / / 042
Q40 l I ’ l G40
038 l/ / / I 038
036 / / 03¢
0% I a3
932 / [ 0,3z
a0 4 A \ \ a30
028 I \ \ \ N 028
a26 \ \ \ \VAYAY 026
az ANCINTTYC N \ YV [\ 02
022 \NEA VER N \ 022
020 \ Y\ \ \ \ 926
2% [ \ A\ NN W\ o
4 AN N N ANAVAVAN 6
au \\ N h N\ \‘ N 014
ar AN \\\ N NIN N\ o
a0 L N L NINNN s g
- N o 9 - - ~, -
S§883858883333833588538383¢yg8z388ss-s

) 4
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B. TPAOUK IJisl ONPEJEJNIEHUY MOMEHTOB MHEPLINU

7
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INPHJIOXEHHE 6

®OPMYJIbI IJISt ONPEAEJIEHUSA PACYETHOH
C)KATOA YACTH MJIOWIAAM CEYEHHUS KJAILKH
NPH BHELEHTPEHHOM C)XKATHH

1. B o6umeM cayuae HJs CJAOKHBIX THNIOB BHENEHTpEH-
HO CXKaThlX NONepeyHHX CedeHHil NoJOXeHHe FPaHHIKW pac-
4eTHOH CXKATOH 9YacTH ceyeHHsl ONpEJENseTCs M3 YCJOBHUSA
PaBeHCTB2 HYJIO CTATHYECKOTO MOMEHTA JTOi YaCTH CeYeHHs
OTHOCHTENILHO OCH, JIPOXOAAWLEH Yyepe3 TOYKY IPHIOKEHHS
CXHMaIoOUIEeH CHJIRL.

2. Ina TaBPOBOro CeYeHHA PacCTOsiHHEe OT TOYKH IPH-
JIOKEHUS CHJABl JO TPAHHILI PACYETHOH CKATOH 30HH X On-
penensercs no gopmyiam:

11*

a) NpH 3KCUEHTPHCHTETE B CTOPOHY MOJNKH (PHC. 103)

x= ‘/———blc (26" —c)+ (¢ —c) .
by
c

Ecan e’g——z » TO B CXKaTYi0 4acTb Gy/eT BXOAUTb TOJBKO

YacTh NOJKH, CHMMETPHYHAS! OTHOCHTEJIbHO TOYKH NPHAONKE-
Husi cuasl N; B 3TOM Clyyae

x=¢e’;
6) TpH 3KCUEHTPHCHTETE B cTOpoHy pelpa (puc. {04).

x=]/'ﬁ(2e”—d)+<e"—d)*;
by
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S <
A H Puc. 103. 3
o . He. . KCueHT-
(77X /2| 1 %i-€q-c/2 pHCHTET B CTOPOHY
/{ 7 NOJIKH
c ! ]
] Yy Yz
g
0
WX

NN

Puc. 104. 3Sxc-
UEHTDHCHTET B
CTOpPOHY pe6pa

NS
-
S

Iipu

” d "
e <?; x=e".

Npumewanune Jasa cayvas GONLIIMX 3SKCLEHTPH-
CHTETOB (,>0,45y) MOXKHO INPHHHMATL IJsi TaBPOBOTO
CeYEHHA NMPHOIHIKEHHO

Fe = 2b(y — eo),

rae b —InpHHa C€XKaTOH MOJKH HJH CTEHKH TaBPOBOIO
CedeHH B 3aBHCHMOCTH OT HaNpaBJeHHS SKCUEHTPHCHTETa.

IIPHJ/IC)KEHHE 7

SOPMY/JIBI 1J11 BLIYHCITEH U KO3P P UL HEHTA K,
YYHTBIBAIOIIEro BJIHAHUE HEPABHOMEPHOCTH
PACTNIPEJEJIEHUS KACATEJIbHBIX HANIPSA)KEHUA
HA JE®OPMAILLUH H3TNBAEMOIO 3JIEMEHTA
(AJI1 CEYEHUH, COCTOAIHUX H3 HECKOJIBKHX
NPAMOYTroOJIbHHKOB B IJIAHE)

Kosbdunuent K xapakTepusyeT BAHAHHE HepaBHOMeEp-
HOCTH DacnpefefeHHsl KacaTeJbHEIX HANPSKEHHH B CEYEHHH
Ha nedhopManHH u nporubhl OT BO3LEHCTBHS IONEPEeYHHX
CHa npH H3rHGe Ganky B MockocTH Y2 (puc. 105). dopumy-
J1a Bas onpepenenus K

156

Y%
Lf?ww

K=
Jg b(y)

, (219)

Ys

roe F - Jov—- naouianb ceyeHus # MOMEHT vHHepIIHH OTHO-
CHTEJBHO OCH X, NPOXORMIUEH uYepe3 LEeHTP
TAMXKECTH CEYEHHH;
S(y)— CTAaTHUECKHA MOMEHT YaCTH IIOWANH CEueHHS
OT YPOBHS ¥ 10 Kpas ceueHus (puc. 105) or-
HOCHTEJbHO OCH CeyeHus,
b(y)— WIHpHHA CeueHHN Ha yPOBHe y;
Yi B Ys— OPAHHATH BEpPXHEH H HMXKHe]l [PaHHUM ce-
YeHus.

9

-/Z

Y
Q|
|
D A\

- " .1
Z Puc. 105. Pacuernas
. cxeMa

¥

TIpHBOJHM HMXKe XBa MeTola BHUHCJAeHHA K:

nepBHfi — «TOUHHIH» METOX, paspaborannmit b. E. Tde-
gucopuM (IIHHHUCK). Ilpumerenne sTOoro Mertona, xak
npaBuno, TPeOyeT BLINOJHEHHS OYeHb OGOJbIUOH BHIYHCAH-
TenbHOA PaGoTH;

BTOPOH — «IPHUGIHKEHHbIA» METOJl, TOYHOCTb KOTOPOro
JIOCTaTOYHA JUIA CJYy4YaeB, KOTJa DacCYATHIBAETCH pacmpe-
HeseHHe BETPOBOM HAarpy3KH MeXJy CTeHAMH 3XaHHs,

Tepsuiit — TOYHHA MeTOA

Tpumensiercs ¢opmyna (220), npexcrabasiomas co6ok
TogHoe npeobpasopanue Gopmyan (219):

F n
e
o
i=1

rae n— 94cj0 NPSAMOYroJIbHHKOB, H3 KOTODHX COCTOHT Ce-
YEeHHe, DK STOM eCaH HEﬁTpaﬂbHaﬂ OCb CeYeHHs nepecekaetr

(220)

Puc. 106, PasMepsl K pacuernnM GopMyaam

NPAMOYTrOJIbHUK, TO KaXJaf €ro uacth paccMaTpHBaercs
KaK OT/AEAbHHMA NpAMOYroJbHHK,

S d
D; = S 1(5;) Y
i
Beauupnm D BMUHCASIOTCR N0 GOpMyaaMm:

a) aas KpafHHX NPAMOYTONBHUKOB (puc. 106, a)

o=t [ w0n—3 oo

W —h ]

+ 5 (221)



6) aas cpeaHEx npsmoyroasHukos (prc, 106, 6)

1
Di== ["‘ — h) (62 A8 4 AS® bK3 + 45°) —

AR o)y (R )]s

x Puc. 107. Cxena
HECHMMETDHY-
HOTO CedeHHs

B) AJs NpPSMOYTOJbLHHKOB, NMPHMHKIIOMHUX K HefiTpanp-
Hoi ocn (pHc. 106, 8):

1/ 2 2
= — [~ p2 L — S* pA3 sap),
D;—b(lsbh+38b+s ) (223)

B npuBemeHHHX ¢opMyaax S* cTaTHYeCKMA MOMEHT
OTHOCHTE.IbHO HeATPaJbHOH OCH CEYEHHS BCeX NPSAMOYroJb-

HHKOB, HaXOASLIUXCA BHllle PACCMAaTPHBAEMOTrO NpPSIMOYrOJib-
HHKA §, €CJIH OH DACTOJIOXKEH BHIUIE HEATPaJbHOR OCH, IR
e NPSIMOYTOJILHHKOB HHXKE NpPAMOYroJLbHHKA i, €CAHR OM
PacnojioKeH HHXe 3TOA OCH,

@®opMy/bl IPDHMEHUMBl TaK¥Ke NPH HECHMMETPHIHHX ce-
yeHusix (puc. 107), ecnn u3ru6 GajxA NPOHCXOXHT B MIOC-
KOcTH yz (puc. 105), uto o6ecneunBaeTcs MPOCTPAHCTBEH-
HOfi KOHCTPYKTHBHO cXeMOfl 3aHuA,

Bropofi — npHOAHXKEHHHA METOX

Benuunna K onpepensieTcs
n (223).
Briuucasiores no gopmyne (223) m pac, 106, 8 Toasko
IBe BeJuuHHB: D; — N1 npsAMOYTOJIbHHKOB, NPHMEKAIOUHX
nenocBezxcmem{o K HeATpaJbHOH OCH cBepxy — Dy, H CHE-
He

3y —

no ¢opmynan (220)

K = L2 (Dn + DB)-
Io

(2249)

ITpuMenenne npHGAHIKEHHOIO METOXA NPHBEACHO B NpA-
Mmepe 9.

ITPHJIO)XKEHHE 8

TABJINLIbl BETHYUH, NPUMEHSEMBIX MTPH PACYETE TOHKOCTEHHBIX
CBOIOB ABOSAKOR KPHBH3HBI

Ta6anma 80

Koopausatel X U y ¥ Tanrench tg ¢ Yraos, 06pasyeMunix KacaTeAbHLIMH C TOPH3IOHTAJNbIO, AN PA3INUHALIX TOYEX OCH
CBOJA NPH OYEPTAKHH €€ Mo LenHOR AHHHH, N0 OKPYIRHOCTH H Mo KBajgpaTHo! napatGoae

" 3Hauenns y n tg @ npH x/!, PaBHOM Mzomn-
0 | 005 | o1 | o015 | o2 | o025 | 03 | o3 | o4 | o4 | o5 vem
Mo uenuofi nuHHH
1/2 y=0,00 0,22 f 0,40 0,55 0,68 0,79 0,87 0,93 0,97 0,99 1,00 f
tgp=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 f
tgep=1,49 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 0,92 0,96 0,99 1,00 f
tgp=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 f
tgp=0,8 0,75 0,65 0,56 0,48 0,39 0,31 0,23 0,15 0,08 0,00 -
Mo oxpyxHoCcTH
1/6 y=0,00 0,209 { 0,386 | 0,538 | 0,665 | 0,770 | 0,854 | 0,918 | 0,964 { 0,991 [ 1,00 f
tgp=0,75 0,641 | 0,547 | 0,464 | 0,386 | 0,315 { 0,247 | 0,183 | 0,121 | 0,061 | 0,00 —
17 y=10,00 0,202t 0,379 0,530 | 0,658 { 0,765 0,850 { 0,917 { 0,963 | 0,931 | 1,00 f
tge=10,621 | 0,540 | 0,467 | 0,399 | 0,335} 0,274 | 0,216 | 0,16 0,107 | 0,053 | 0,00 —_
Tlo xmanpaTnofi napaGone
— y =0,00 0,19 0,36 0,51 0,64 | 0,75 0,84 | 0,91 0,96 | 0,99 1,00 I
tgp =4,00 3,60 3,20 2,80 2,40 2,00 1,60 1,20 0,80 | 0,40 0,00 i
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Fa6auuma 81
Onopubie peakuun B ABYXIAaPHHPHOH apKe NapaGoONHIECKOTr0 OYEPTAHUS

CxeMbl SarpyXenmAf
x

e § - 19 9. M" ,ZI p
8 :
3‘.' L fv L i Ay | NS R H
'Jb -
/ . s " ¢ . S [

BepTukaabHbie peaxuuu

Vg =0,125 pi;
Pacnop
12 2 2
H=10,125 gf— k H=o.0238“’lf- k H = 0,0625 ’%k
IIpn Hanuuuu 3aTaxek Ko3(duUHEHT & YYHTBIBaeT BJlelHHe ynpyroro yAAHHEHHS 3aTAXeK H 00XKaTHA CBOAZ
k= .
J [ Exa n
141,876 —| —— + —
e ok
Ilpu orcyrcTBHE 3aTsiKeK KodpduumeHT 2 yuHThIBaeT BAHSHHE CMEILIEHHS ONOp M 06 KATHA CBOAA
1
k= J (2AE '
n
141,876 — = —
114 (P )

rae F uJ —naomwans (cum®) u MOMeHT HHEPUHH (CM%) NONMEPETHOro CEUEHHS] CBOAA;
Exn — Moayab xepopManuit Ki1aaky cBoaa B k2fcm? (Exy=0,5E);
Fs u E; —nnowanp (c#?) nomepeyHoro ceueliss ¥ MOAYAb ynpyrocta (kIf/cm®) 3aTaXku;
n — ko3¢ HIHeHT, NDHHUMaeMblll B 3aBHCHMOCTH OT IIOJb€Ma CBOXA B KJOue,

1t l 1/2 1/3 1/4 1/6 1/7

s |

n 0,554

0,911

0,696 i 0,785 | 0,843 l 0,881

A — ropH30HTAbHOE CMELIEHHE ONOpHl y NTHI cBoXa (cu) upn H=] xe.

Mpaumegannsa 1. Ilpn Harpyske oT COGCTBEHHOrO Beca XKJAAKHCBOAA NMPRHHMACTCA k=1,
2. JIaR CBOROB C OTHOLIEHHEM CTPeas! TMoiAbeMa K npoaety f/I>!/; omEpaiomuxcs Ha GYHAAMEHTH!, NPH BCEX HAaIpy3Kax NMpPHHHMaeTcs

k=i,
Tabauna 82
PacyeTHble XapaKTePHCTHKH MoNepedHBX CeYeHHH CBOI0B
PacuerHoe ceyeHHe CBOAA
(pa3aMepst B CM) MoMenr
& ITaomann [oxo- ‘égte;g::: P IMonnan | 1q
T h\‘% momepew- | jewina | OTHOCH- | umepuwx | PMOOTA | muewpo.
Cnonu - 51:‘2 - HOIO ceyge- TAXKECTH TEeJILHO ceqeHus CeqeHHs JIeTH CBO -
s i HHUS P" CeYeHHs HeflTpaJsb- r B cm cBofia B | nog p
} B CM Yo B CM H2ﬂ+0;:ﬂ B M
J ; cmo"
» | 8 | o

150 40 6,5 1130 29 164 700 12,1 46,5 12

200 40 6,5 1410 29,4 204 000 12 46,5 12

200 50 6.5 1470 35,4 344 000 15,3 56,5 15

Kupnuunue 250 50 6,5 1780 35,7 409 000 15,2 56,5 15

200 60 6,5 1540 41,5 503 700 18,1 66,5 18

250 60 6.5 1830 42,1 592 200 18 66,5 18

200 70 6,5 1610 47 726 400 21,2 76,5 21

250 70 6,5 1900 48,2 844 500 21,1 76,5 21
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I podonrxcenue rTabr. 82

PacgeTHoe cegeHHe CBoja
(PasmepH B cM) MoNeHT
Houo- HHEPOHH
4 INnomangb | yxenne ceqeHus Papayc | ToaHan | ripepens.
) % nonepes- | peyrpa oTHOCH- uHepyun | BHCOT2 | pye npo-
Caopu & QS'?\ Horo ce- | poactu TeAbHO cosemus | cevemmst ekt
— gaenmst F | cagenns wefiTpans- 7B M ceoma b | cpona B
L_“J B ca® Y B R Hoft ocH B ok
Xo=—Xo
J 1‘; omé
s | & | 8
Kapnuunnie 200 70 12 2980 50,4 1 299 000 20,9 82 24
250 70 12 3500 51 1 555 400 21,1 82 24
300 70 12 4040 51,8 1 825 000 21,3 82 24
200 50 9 2040 36,9 463 600 15,1 59 15
250 50 9 2460 37,1 566 600 15,2 59 156
H3 taxenmx Ge- 200 60 9 2130 43 694 700 16,1 69 18
TOHHHX H NPHDOX- 250 60 9 2530 43,3 842 600 18,2 69 18
HBIX KaMHef 200 70 9 2230 48,6 976 500 20,9 79 21
250 70 9 2600 49,5 1 159 200 21,1 79 21
300 70 9 3040 49,5 1 336 500 21 79 21
200 50 16 3630 41,1 854 500 15,3 66 15
U i 250 50 16 4360 41,1 1037 100 15,4 66 15
38 KaMmHel, usro- 200 60 16 3800 47,6 1 237 500 18,1 76 18
TOBJICHHEIX W3 JIEr- | 950 60 16 4520 47,3 1 488 000 18,1 76 18
’g°’° HIR AIEHCTOTO 250 70 16 4670 54 2129 000 21,1 86 21
eToHa 300 70 16 5400 54 2 421 000 21,2 86 21
300 80 16 5550 60 3169000 23,9 96 24

NMpumevarue IlpusefeHHne B Ta6a, 82 BEAHYHHB! NpeXEAbLHLIX nlponeron YCTaHOBACHBl AAS CBOAOB, NEPEKPHIBAIOUEX OLHONPO-
ACTHHE 3MaHUK, MPH OTHOUEHHH CTPe/]bl NMOABEMA CBOJOB K IpPOJETY =7 +OTCYTCTBHH (oHapefi BepXHero cBeTa H COCPEAOTOYEHANX

Rarpy3ok NpH HOPMAaTHBHOR Harpyske OT NMAaPOM3OJANXILHOHHOIO CJOf, YTENMMTeNsl, CTAXKKH H KPOBAH no 150 x2/M® ¥ cHeronoft Harpyske xas

[II paftona.

Ta6auuna 83
Jauua ocu ceoaa S

1/3 | 1/4 | 1/5 | 16 | 17

i | 1/2¢
s | 1,50 | 1,25 | 1,15 | 1,1 | 1,07

1,05

ITPHJIO)KEHHE 9

PACYET KOHCTPYKLHA KAMEHHDBIX 3JIAHHA
HA TEMNEPATYPHO-BJIA)KXHOCTHBIE
BO3AEACTBHA U YCAAKY

1. O6une yxasanus

1. IlpuBeneHHNI HHXKE METOJ pacueTa Ha TeMmeparyp-
HO-BJIaYXHOCTHHIE BO3JIeiiCTBHSI NPHMEHSIETCH B Clydae, eclH
B NPOCKTe NPERYCMOTPeHH PACCTOSTHHA MEXAY TeMnepa-
TYPHHIMH IIBaMH, IIpeBbIIAIONIHE YKa3aHHHE B Ta6i. 69(28),
# C 3TOM UEJbI0 NPOH3BOAUTCSA YCHJEHHE CTEH NMpPOJOJbHBIM
apMHPOBAHHEM, XeJjle300eTOHHHMH MOSICAMH M T.I., a TaK-
Xe B CJyyasix, ykasausux B 1. 16.6.

2. KOHCTPDYKUHH KaMeHHBIX 3KAaHKA NpPEeNCTAaBASIOT CO-
6ol coyeTaHHe KAMEHHOM KJ/AaNKH CTEH, CTOJAGOB H T. I. C
Pa3HYHBIMH KOHCTDYKTHBHBIMH 3/IEMEHTAMH, CBS3aHHLIMH
C KJIaJKOH.

B nanpHefimeM NmOX TEPMHHOM «KOHCTPYKTHBHHIMA 3Jje-
MeHT» NMOApa3yMeBaloTcs 0aJsKy, NepeMBuKH, 1osica, HACTH-
ALl MEPEKPHITHA K AP., KOTOPHle MOTYT BOCIPHHSITL 3HAYH-
TeJbHBlE PaCTATHBAIOUIHE YCHJHSA.

K KOHCTPYKTHBHEIM SJE€MEHTaM OTHOCSTCH apMHPOBAH-
HEle YYacTKH KNafKH, XeJe306eTOHHblE 3/I€MEHTH, COYeTa-
HHe JKeJie306eTOHHBIX 3JIEMEHTOB C KJaXKoil (Hanpumep, B
nepeMbIYKax), CTaJbHEIE 3JIEMEHTHI.

3. HeapmupoBaHHasi KJlaAka njaoxo paGoraer mpH pac-
TAXKEHHH, B CBfI3H C 3THM IIDH NOHHXEHHH TEMNepaTypH
H ycaJike B HeH 4acTO BO3HHMKAIOT TPEIIHHHI, NMOSIBJIEHHE KO-
TOPBIX TPYAHO NPeAOTBPATHTL OOLIYHBIMH MepaMwu.

ITosToMy pacueT KaMeHHMX KOHCTPYKUHH Ha JeficTBue
TeMNepaTypsl H YCaJKu NPOU3BOAHTCA ¢ YIETOM BO3MOMKHO-
CTH NOSABJEHHS B KJaAKe TPEUlHH, 6€3011acCHbIX AJA NMPOYHO-
CTH, JOJTOBEYHOCTH H 3KCIIYaTAIMOHHHX KauecTB 3XaHHA.
BesnunHa pacKpHTHS TPeIlHH OrpaHHYHBAETCH TPeGOBAHHA-
MHu Taba. 84.

4. KOHCTPYKIHH KaMEHHBIX 3MaHHil PaCCUHTHBAIOTCH
Ha HaHGoJee HeGJaronpHUATHHIN Cjydyali paGoOTH KJIaaKH —
pacTaKeHHe, KOTOpOe BO3HHKAeT NPH NOHHMXKEHHH TeMie-
paTypH (3MMOH) M IIPH YyCajke.

Pacyer npouspofuTcs Ha HaHGOJbUIHE OTKJIOHEHHS SH-
BapCKHX CPeJlHHX TeMNepaTyp ceuehuss Af (¢ yueToM ycan-
KH) H HepenajioB TeMIepaTypu no toaimuHe AQ or coorser-
CTBYIOIIMX HAaYaJbHHIX TeMINepatyp, KOTODhi¢ MOFYT HMeTh
MeCTO KaK B NEPHOX CTPOMTEJbCTBA, TaK H B NEPHON 3KC-
IJIyaTalnuy 3XaHui.

Pacuernnie 3nauenns cpefHux temnepatyp Af m A
ONpEAeNAIOTCS. B COOTBETCTBHH ¢ YKAa3aMmHAMH pasjiena 2
NpHJIOXKEHUs 9.

5. PacueT Ha nedcTBHe TeMnepaTypel Af NPOM3BOXUTCH
NpY ONpeldeNeHHH IPOXOAbHHIX CHJA M TNEpPeMelleHHi KOH-
cTpykuuH (B IJIOCKOCTH): pacdeT Ha IefiCTBHe TeMnepaTty-
pu AO npomnsBomuTCA AJsE ONpeAeNeHHss YCHIWA H nepeMe-
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Ta6auuna 84

HdonycTiMoe pacKpbiThe TEMIEPATYPHO-YCAJOGHBIX TPEIUIHH
B MM B APDMHPOBAHHHX H HEapMHPOBAHHBIX
KAajgxax BCEX BUAOB

CreHu
HapyXHHe BRYTPeHHHe
orpaxaanoiue
KORCTpYKRBH o
. 0 j '
neapuupo- |29 | FE &
BaHHHEe §E %g g
g3] &8 | &8
Cusnsno Rarpyxkenuame (N>{ He gony- (0,3 He 0,3
>0,5 Npp) CTOAGH, NpOCTeH- CKaloTCH apony-
KH H CTeHH C pa3MepoM ceue- CKalT-
HES 0O HaNPaBJeHHIO TeMne- cR
PATYPHHIX YCHAHN d<<80 cx
To ke, c1860 EarpyKennsie 0,3 0,3 0,3 0,3
(N<0,5 Nyp)
CnnowKEste CTeHbl, MNosca,
(BPOHTOHB, 8 TaK¥Ke CTeHH C
nmpoeMaMH IIHPDHHOR B0 3 M H
Majn0 HArPYMXeHHBIMH mnepe-
MblyKaMH:
OTANAHBAGMHX 3RaHHA CHapyxH—2 0,5 2 0,5
Hanyrpu—0,3—} 0,3—
HeOTaNAKBaeMEIX 3XaHH 2 0,5 2 0,8
Knanka nox onopaMu Ga- He nony- 0,3 He 0,3
JOK, MNpOroxos, ¢epM, nepe- CKaeTes Aony-
Mbi9eK, OGONLIIAX INPONETOB CKaeT-
HT o cst

IMMTpumMeuwanusa: 1. Ykasauyne B TaGn. 84 NonyckH MOryr
6LITh H3MEHEeHbl MPH COOTBETCTBYloWeM OGOCHOBAHHH (HampHMep,
H2a OCHOBAHHH CYILECTBYIOIlEO0 ONbITa MAacCCOBOIO NPHMEHEHHA B
CTPOHTENLCTBE aHAJOTHYHBIX KOHCTPYKUHRA),

2, Npp— npenenbHoe ycHnHe, onpeRenseMoe OpH paceeTHOM

CONpPOTHBNERNH (pacReTHasi Hecyllas CNoco6HOCTb pacCMaTPHBAEMO-
ro sJeMeHTa).

WeHufi KOHCTPYKUHA NpPH MX HCKPHBJEHHH HJH H3rube H3
IIJIOCKOCTH,

B HeoOxomuMHX cayuanx, koria Af u AO pefictyior
OIHOBpeMEHHO (HampHMep, /A HAPYXKHBIX CTEH OTalJIHBa-
eMbIX 3[aHH1), COOTBETCTBYIOLHE YCHJHS H NepeMelneHHs
CKJNAJKWBAIOTC HA OCHOBAHHH MpPHHIHMNA HE3aBUCHMOCTH
OeHCTBHSA CHIL

6. Hapyxusle M BHyTpeHHHEe KOHCTPYKIHH KaMEHHRIX
34aHA B 3aBHCHMOCTH OT KOHCTPYKTHBHOM CXe€MBI MOTYT
paccYMTHIBaTbCS Ha JAeiicTBHe TeMnepaTypH Al Jo mosiBje-
HUSl B KJIaJiKe TPeliuH, KaK PaMbi, COCTABHHE CTEPXHH WIH
NJIacTHHH, 3ajeNaHHble B ocHOBaHue (¢GpyHAAMEHTH), TOPH-
30HTAJBHOA NOJBHMHOCTHIO KOTOPOrOo MOXHO IpeHe6pedb.

B apmupoBaHHOli kaajke npu oOpa3oBaHHH TPEILHH
pacuyeTHasi cxeMa MOXeT He MeHATbCA (MM MEeHATbCA Ya-
CTHYHO), HO HIMEHAIOTCA JKECTKOCTHhIE XAapPaKTePHCTHKH
KOHCTPYKIHA (TMPOXOJNbHAS K H3rHOHAS XKECTKOCTh H T. I.).

PacueT cTen MHOrO3TaXKHBIX 34 aHHUM ¢ PeryJasipHOi KOH-
CTPYKTHBHOM CXEMOii MOXET BHINOJHATBCS 10 YKa3aHHAM
1. 20 npuiaoxeHus 9.

Pacuer Ha TeMnepaTypHble BO3IEHCTBUSA CTEH NPOMHIN-
JIEHHBIX 3XaHHl CJejyeT NMPOH3BOAHTb C YYETOM YKa3aHHi
0 BBI6Ope pacyeTHOH CXeMH, CHeJaHHHX B m. 8.3.1.

7. Tlon apmHpOBaHHOR Kaaakoit B m. 6 moHHMaeTcs
KJajfika, COMepKAalllafd HENpepHBHYIO NPOMOJbHYIO apMarty-
PY K2K B BHJe OTAENbHHX cTepxHell (apPMOKHMDIHYHLIE NOS-
ca, NepeMBIYKH), TaK M B BHIe apMaTypHl XeJne306eTOH-
HHIX HJIM CTaJbHWX BKIOYeHHil (6aJiKu, MOSICAa, MOHOJHUTHHE
TIePEeKPHTHSA, 3alelaHHHEe B CTEeHH, H T. X.), KOTODHe pa-
60TAaI0T COBMECTHO ¢ KAaAkoH. B npoTHBHOM ciy4ae KJIagKa
CUHTaeTC HeapMHPOBAHHOH.
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Ha puc. 108 noxasans 31aHHs ¢ NPOAOJABHEIME (@) H
nonepeyssiMd (6) HECYIIHMH CTEHaMH H COGODHBIMH Keneso-
GEeTOHHEIMH TNIEpEKDHTHSIMH. B nepsoM cayuae nepexkphTHA
6aaronaps 4acToll paspesKe He NPENATCTBYIOT 06PA3OBAHHIO
B INIpOJOJbLHEBIX CTEHaX CKBO3HLIX BEDPTHKAJbHBIX TPEIUHH,
KOTODbIE Da3feNsIOT 3JaHHe Ha OTHAE/bHBE OJOKH. DTO H3-
MeHsleT epBOHAaYadbHYIO PACYETHYIO CXEMY 31aHHS, B KJal-
Ka CTEH B 3TOM CJYyYae MOMET PacCMaTPHBATbCA KaK Heap-
MHpOBaHHas. Bo BTOPOM cayuae IJIHTH NEPeKPHITHH GJaro-
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Puc. 108. Temmepatypunie aedpopMauHH u TOBPeXACHHA
CT€H KaMeHHBX 3JIaHMi

a — C NpOAOCJbHEBIMH HECYUHMH CTEHaMH; 6—c nonepevtHNMA Be-
CYUHMH CTEHaAMH

Lapa 3alleMJIEHHI0O HMX KOHIOB B MNOmepeyHbie CTeHH
paGoTaloT €O CTeHaMH B MNPONOJLHOM HanpaBJeHHH KaK
MOHOJHTHHE. B 3ToM cayuae 3paHus, HecMoTpsi Ha o6pa-
30BaHHe B IIPOMNOJBHBIX CTeHAaX BePTHKANbLHBLIX TPELIUH, He
Pa3nenAIOTCA Ha OTAedbHHE OJIOKM, H CTEHH C NeEepeKpH-
THAAMH PaGoTalOT COBMECTHO Kak OnHO uesnoe. IIpn astom
nepBOHAYaJbHAsi pacueTHas CXeMa He H3MeHSeTCs, H3Me-
HSETCA JHWIb NPOJOJbHASI MKECTKOCTb CTeH. AHAaNOTrHYHBIM
o6pa3oM BeayT cebsi 3IaHHS C MNPOAOCJLHHMH HECYIHMH
credamn (pEC. 108,a) H MOHOAUTHHIMA )XKene306eTOHHBIMH
NepeKpHTHAMH. B nocsenHem caysae apmaTypa nepekpH-
THA ABASETCS TaKXKe apMaTypoil CTeH H KJajKy cJeayer
paccMaTpUBaTh KaK apMUPOBaHHYIO.

8. PacueT KaMeHHBIX KOHCTDYKIHIT Ha TeMnepaTypHue
BO3MIefiCTBUA CJelyeT BHIOAHATbL AJfA ABYX CTagui pabo-
Thl KJIaJKH:

o o6pa3oBanus TpemiyH (nepBas CTagus), KOTAa Mak-

CHMaJbHHE DACTATHBZIOIIME HANPSIKEHHS Oy B KJamKe
He NPEBOCXOAST BPEMEHHOrO COMPOTHBJCHHS KJAlIKH MpH

pacTaxennn Rp=225Rp
o:axc < Ep (225)
H nocje o6pa3oBaHHsA TPeIUHH (BTOPas craaus), Koraa
o™ >R, (226)

rie Rp— pacueTHOe CONpPOTHBJEHME KJAAJKA PACTAKEHHIO
no CHulIl 11-B.2-71.

2 PacuerHbie TemMnepaTypn KOHCTPYKumii Af B A0

9. HapyxkHble B BHyTpeHHHe KOHCTPYKUHH KaMeHHBIX
3MaHHA paCCUNTHIBAIOTCS HA NpUBEJIEHHbIe 3HAYCHHS! Cpej-
HHX TeMnepaTyp cedesust Af u nepenaios no TosuuHe AB,
KOTOpble ITOMHMO TeMIepaTYpPHbIX BO3NEHCTBHA HapyKHOTO
H BHYTPEHHEro BO3AyXa YUHTHLIBAIOT TaKiKe BJHAHHE COJ-
HEYHOH pafiMallHH, BJAXKHOCTH BO3JAYyXa H YCamKH.

10. PacueTHble 3HaYeHHsT NPUBENCHHBIX CPEJIHHX TEMIe-
patyp At u AD ans HapyXHBIX ¥ BHYTPEHHHX KOHCTPYKUHH



OTaN/IHBaeMBIX ¥ HEOTAIIHBAEMHIX 3/aHHA B CTPOHMTEJIbHbIM
B 3KCNJYaTalHOHHHA IEPHOAB ONPERENSIOTCS N0 (HOpMy-
aam (227) — (232) rTaba. 85.

Ta6aunuma 85

PacuerHile 3Hauenns NPUBEAEHHBIX CPEIHHX TEMMIEPaTYp
ceyeHusn Af u nepenanos no roauwune AQ
KOHCTPYKUHA KaMEHHRIX 3AaHHK

-]
g5
Mepnon, Koncr- 25
BMA 3naRpn Pyxuun E,‘g,- PopMyL
S5%
ads
0, ) #MHH HY
At 5 {0 S ( cp.cy-:_Hn)
—MaKc ]—A —t ()
Hapyxune cp.cyr Bl Yy
ch:ayanxm-
OHEMR, oranax- -
saemoe AB 1 ic;.c" (228)

BHyTPeH- H_ yMaKe \__
AlA At 0,5(' ! ) t, (229)

B Cp.CyT
MHH __MaKC ) __
To e, neoran. | HapyxXHue 0.5 (‘cp,cy-r ‘fp.cy'r)
anBaeMoe B BHYT- At
Pennne —AM—ly (230)
MEH o g gVIT _
Hapyxuue | A¢ p.cyr cp.m
Crpontensnui, H BHYT- — A —05¢ (231)
HeoTananpaeMmoe PeHHue BA y
A8 I 0 (232)

B ¢opmynax (227) — (232) npuuate caenyioue o6o-
3HAYEHHs:
MaKc
Lepieyr Lep.oys— MAKCHManbHast (MIOMbCKAs) H MHHHMAJb-
Has (fHBApCKas) CpelHECYTOYHHIE TeMIe-
paTypHl HapyXHOro BO3AyXa (Temnas ¥ XO-
JIOAHAas ONHONHEBKH) INPHHHMAIOTCH IO
rnase CHull 1I-A.6-72 «CrpoutenpHas
KJAHMATOJIOrHS H reodHanka»;
t:g_lu—cpenﬂeMecmuaﬁ TEeMnepaTypa HapyKHOro

BO3AYXa B HIOJE NDUHHMAETCs 1O IJase
CHall 11-A 6-72;

fi— HODMATHBHASL TEMNePaTypa BHYTPEHHETO
BO3AYXa (AJS JKWIBIX TOMEIIeHHE ¢ =

=18°C);

Apn, ty— SKBUBANEHTHbIE TEMNEPATYPH COPGLUHOHHO-
ro yBJaXkHeHHs (IpH KOJeOaHHAX OTHOCH-
TENbHOM BJIAMHOCTH BO3RXYXa) H YCalKH
HeapMHDOBAHHBIX GETOHHHIX ¥ KaMeHHHX
KOHCTPYKUHA NpHHHMaloTcs no Taba. 86.

JKBHBaJEHTHHE TEMIEPATYPH YCalKH apMHPOBAHHHIX
KaMeHHBIX ¥ GeTOHHBIX KOHCTPYKIHII ONpelessiloTcs HO
tdopmyse

tya = (1—mp)ty, (233)

rae p— NpOLUEHT apMUPOBAHHMA GETOHA HJH KJALKH;
m=0,2— npuuumaetcss Ansa GetoHa Mmapku == 100;
m=0,5— npunuMaercs nas Gerona Mapkn <100 B
BCEX BHIOB KJaXKH.

Onpenenenne Af u AO cm. B npumepe 17.

Ta6anua 86

3KBHBAJEHTHLIE TEMIEPATYPH COPOLUHOHHOrO YBAAIKHEHHA
Ay gz ¥ yCafKH [y HEAPMHMPOBAHHONK KIafKH
H GeTOHHBX KOHCTPYKLHHA

Ay, 2pad
noGepexbe | yourunen. | ¥ 5 AKE
MartepHan KOHCTPYKIHR H OCTpOBa TanbHNe g
Menosutoro H| pafionm zpad
Tuxoro CCCP
OKeaHOB
Beron . . . . . . . 4 —5 40
Knagka M3 CHAHKaTHO-
ro Kupngua . . . . . 4 —7 30
Knanka u3 Kamueil jer-
KOro H SI4€HCTOro 6eTOHOB 8 —10 30
Knagka #3 xpacuoro
KHpOHYa . . . . . . . 0 0 0

3, )KecTKOCTHBIE XapaKTEPHCTHKH 3JEMEHTOB
H Y3JI0B APMHPOBAHHLIX H HEAPMHPOBAHHHIX
KaMeHHLIX ¥ GETOHHBIX KOHCTPYKIHM

ITpodoavnas nodarausocts KoxeTpykyuil

11. TlonaTAHBOCTD NPH pPACTSIKEHHH M CIKATHH MOHO-
JHTHOH HeapMHPOBaHHOH KJafKH Ge3 TpewHH npu pa6ote
B NepBOfi CTaiA

1

== ’ 234
= (234)
Ko3¢bGHIHENT NTOXATIHBOCTH
l
= == . 2
cx=hy ! E Py (235)
To e, apMHUDOBAHHOM KJAaAKH
1
Aoy = ; 236
" Ex(Fi+ 2ng Fy) (#%)
K03 GHIHEHT NORATIHBOCTH
i
Cox =Myl=—T"T"—""" 237
AR B (Fx+2ng F (257)

Ias onpenenennst NOXAaTIHBOCTH K KO3pHNHEHTOB NoO-
HNATIHBOCTH OETOHHBIX 3NeMenToB (As H C6) H Keje3obe-
TOHHBIX 3JeMEHTOB (Aa:g H Ca.s) NPHMEHSIOTCS (HOPMYJIH
(234),—(237) ¢ 3aMeHolt Fx, Ex H nx COOTBETCTBEHHO Ha
Fs, Egn ne.

[IpuBeneHHast NOZATAHBOCTb XJA3JKH C 3Kene306eTOH-
HbIM BKJIIOUEHHEM oOllpefesiseTcsi no ¢opmyJe

1

Anp:: , ’ (238)
E Fy+ Eg(Fg+2ng F,)
NpHBeleHHHIA KO3 GHUUEHT NOAATIHBOCTH
l
Cop = , (239)

EKFK+E; (F6+2n61:a)

rie  Eq=0,5E,— monyas nedopManuit Knagxu;
E¢=0,5E¢— monynn pepopmanuit 6eTona (ans ma-
POK He Gojee 300);
Eo. Eg — Momyan ynpyrocTH KI4ZKH H G€TOHa
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Puc. 109. HanpsixkeHro-1ehOpMHPOBaHHOE COCTORHHME
npocrenka npH pabore B 1-i cTaiuu B MecTax 3ames-
KH 3JIEMEHTOB

@ — xene306eTOHHBIX HJH CTalbHBEIX; 6 — APMOKHDIIHYIHBIX

no raasam CHuIT 1I-B2-71 =

11-B.1-62%;

E,— Moaysb YUPYrOCTH CTaiw;

Fy, Fg, F,— nuiomafb ceueHHss MOHOJIHTHOA KJAAKH,

CeTOHA H apMaTypHI,

l— nnuua pacCYHTHBAEMOrO 3JeMeHTa

E, E,
—_ = —, 240
E, "6 = Ee (240)
12. TlopaTnnBOCTE mNpH PacTAXKEHHH APMHPOBAHHOM

KJafKH (GeroHa) c TpemHHaMH NpH paGoTe BO BTOPOWH
CTajfiHH

Ava.x = E:p;.a ’ (241)
K03 punUEeHT NORXATIHBOCTH
0,7!
Cax =Aaxl= EF. (242)

rae Ya=0,7 ~— ko3pduuuent, yuntuBaomufi pabory Kiaan-
KH (6eToHa) MeXAy TpelHHaMH.
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Puc. 110. Pa6ora apMHpOBAHHOM KMafKH IOC-
Je 00pa30BaHHA TPEUIHH B MECTax 3aflesIKH
apMHDOBaHHLIX 9/1€MEHTOB

a — P ORHOCTOPOHHeR 3axenxe; 6 — NPH RBYXCTO«
POHHER 3ajgenxe

ITpodoasras nodarausocrsy KAQGKU 8 MeCcTax 3adenxku
6ar0K u apmarypol

13. KosdduuneHTn ynpyrofl nofaTJuBOCTH NIDH pacTs-
JEeHHH H CXKATHH MOHOJHTHOH HeapMHPOBaHHOH kJanku Ges
TPeliMH (mepBasi CTalHsi) B MecTax 3aJesKH XeJje306eToH-
HHX 3neMeHTOB (6aJOK, NepeMbYeK, IVIHT IePeKPHTHH
¥ T. n.) (puc. 109, a)

Aact kA,
EK dll '

rae a—rTayOHHA 3aJIeJKH 3JeMeHTa B KJaIKy;
dy— DIHpHHA 3NeMeHTa; eciH WIHPHHA KAajku (Hanpu-
Mep, NpOCTeHKa) Gosbllle WIHPHHH 3JEMEHTa, TO
BMecTO dp NPHHMMaeTcH IIHPHHA KJaAKH, HO He
6osee du+2a;

A= I/_Eo_.
2k Ega '

2h;— BBICOTA 3JI€MEHTA,

14. B Mecte 3ale/IKM B KJaAKy KOHIIOB apMaTypH (ap-
MHpOB2HHBE 1I0SiCa, NEPEMBIYKH) NpPH BLICOTE APMHPOBAH-
HOM kyaanku 2k (puc. 109, 6)

o = uy/N = (243)

(244)



1 b
20 245
3,14E, dy (2 In 2k +°’9) (245)

rae dx — LIAPHHA aPMHPOBAHHOM KJaldKH;
bo=23,2N/Rpdx. (246)

Has npoctenxkos npu bo>>b npunumaerca bo="b, rue
b — paccTositne OT Kpasi MPOCTEHKa JO OCH CHMMETDHH
yuacTKa KJMaAKM MeXIy TopuaMu 3JemeHtoB (puc. 109).
15. KosbouuueHT ynpyroii nofaTJHBOCTH NpPH PacTs-
JEeHUH KJAJKH ¢ TpEWHHAaMH (BTOpas CTagus) B MeCTax
3ajleIKH aHKEpHoll (cBs3eBoit) apMaTypw (puc. 110, 4, 6)

la
: 247
E.F. (247)

rae {a=0,8¢ (HO He Gouaee b—a);
lc— pacueTHas rayGuHA 3afieJKH B KAaAKy apMaTtyphl
onpejeasiercs no gpopmyJe

lc=232N/Rpdx.

cx =ux/N =

Cak =

(248)

H32ubras #ecTKOCTo KOHCTPpYKYLil

16. M3ru6rast XecTKOCTb MOHOJHTHOK apMHDPOBAHHOA
Knaaku 6e3 TpeuHH

BK=EKan, (249)
rae an - anBenel{Huﬁ MOMEHT HHEPUHH apMHPOBAHHOIO

ceueHHs, OnpelenseTcd NpH MoayJde JAedopManMH KJaaj-
KH Ex.

S / fo;
ol T - x;
/Fal j‘ . N"
S Sy . Fdl - E 7; ,N/;
ﬁ I/ 1
f a; r—GL.

Puc. 111. K onpeaenenuio H3ru6HOM XeCTKOCTH apMHPOBaH-
HOH KJAaJKH ¢ TPeIHHAMH

Harubuas xeCcTKOCTb KeJe306eTOHHBIX 3JeMEHTOB OIl-
pexeasiercst o dopmyae (249) c aamenoit E, na Eg.

17. Uaru6uas xecTKOCTb aDMHPOBAHHON KJadKH ¢ Tpe-
wuHaMu (puc. 111)

n

Br=0.6dE,War=E, S F,, (0.8 —a;)?,  (250)
1

rae
1 n
Var =5 D Far (0.8 a2, (251)
1

Wa.r— MOMEHT CONpPOTHBJIEHHS CEYEHHS C TPEUINHON;
Fa;— n10Aanb ceYeHHs i-TO CTEPHKHS;

a;— pacCcTosiHie A0 CTEPMXHs OT PACTAHYTON TPaHH.

4. OnpeneneHue TeMnepaTypHHX YCHIAHMA
npx paboTe KJI2AKH B NEpBO#t H BTOPOi CTaguAX

18. TIponosibHBE YCHAHS B CTEHAaX W NMEPEKPHITHSAX 3/a-
HHH BO3HNKAIOT BCJEJCTBHE 3aJIEJIKH KOHCTPYKUHH B dyHna-
MEHTH, KOTOphle CTECHSIOT UX TeMmepaTypHbie AedopManuu

(puc. 108), a Take NMpH HAJMYHH PA3HOCTH TeMmepaTyp-
HbIX RedopMalLuil CONpPSIKEHHBIX 3JE€MEHTOB.

B KaXIOM OTHENbHOM cCJydYae pacueT YCHAHH Tpex-
CTaBasieT co6oi CnenHajbHYI0O CTAaTHYECKYIO 3ajmauy, cxe-
MBl pelleHHsi KOTOPOil MOTYT ObiThb pa3HOOOpa3Hble.
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Puc. 112. PacueTHble CXeMbl KOHCTPYKUHil 3MaHuil Ha
TeMIIepaTyPHble BO3JEHCTBHS

a — HapyXHOft CTeHH; 6 — BHYTPEHHREX KORCTPYKUH#t (crensi,
NEPEeKpPHITANA); 6 — OTREAbHOrO SAEeMEHTa KOHCTPYKIHi

KOHCTPYKIHM KaMeHHbIX 3aHHA B GOJbIIHHCTBE CHY-
YyaeB NpPEACTABJSAIOT COGOM CJI0XKHBIE CHCTEMBI, COCTOSINHE
H3 IVIOCKHX MJIH CTEpHKHEBBIX 3JEMEHTOB, PacyeT KOTOPRIX
Ha JAeficTBHe TeMIEepaTyphl M YCafikd MNpPEeACTABASET 3HA-
quTeNbHBlE TPYAHOCTH. IS ynpoleHust pacyeToB HONYCKa-
€TCSl CJOXHBIE CHCTEMBl PACWICHSTb Ha 3J€MEHTapHHE R
PacCUHTHIBATb NOCIEJHHE C YYeTOM B3aHMOAEHCTBHsHA, (ak-
THYECKOMN XKECTKOCTH KOHCTPYKIHII, HX COelHHEHHA H NOAAaT-
JIHBOCTH OMOP.

B nonasnsiomeM uMcie cayyaeB TAaxoe pacujeHe-
HHe ORIBaeT OMNPaBXAHO COOGPaMeHHUsIMH, NPHBEJICHHEIMH B
n. 7. B xavectBe npumepa Ha puc. 112, a noxasana cxema
HapyXHOA CTeHbl NMATHITAXHOrO 3XaHHs AJHHOA L n BHI-
cotoit H (BBMAY CHMMETPHH NOKasaHa WNOJOBHHA 3J1aHHA),
Ha KOTODOH MEXAY OCAMH M—1 U m BBEIENEH SJEMEHT
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KJa[KH MEeXOKOHHOro nosica ¢ nepemuiukoi (puc. 113, a).
JTOT 3JeMEHT MOXeT GbiTb PAacCYHTAaH Ha JeHCTBHE TeM-
nepaTypel KaK CTepXeHb, YNPYro 3aieJaHHHH B KJIAAKY
npocTeHKOB. PacueTHass cxeMa TaKOIO CTEPKHS C YUYETOM
YOPYTHX CMEWEHHA Onop Um-; H Uy MOKa3aHa Ha
puc. 112, 8.

AnasorguHbiM  06pa3oM MOTyT ObiTb PaccMOTPeHH
y4acTOK nmepekpuTHs (pHC. 112, 6) M ApyrHe 3/JeMeHThHE.
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Puc. 113. PacueTHole ¢XeMBl PaGOTH KJAAXKH C apMH-
POBAHHBIMH S/1EMEHTaMH

8 — KNafKH MEXOKOHHOTO Nnofica ¢ NepeMbIYKod; 6 — nepeKkpHTHS
€O CTeHaMH

19. TeMnepaTypHEIe YCUINs, KOTODBlE BO3HHKAIOT B 3J1€-
MEHTaxX KOHCTPYKUHI KaMeHHbIX 31aHHM, HaXOAATCH H3 pac-
CMOTPEHHS| YPaBHEHHUs HX TEMIEePaTYPHHIX M YNPYrHxX nepe-
MeleHHuil.

TIpuMeHHTEIbHO K PacYEeTHBIM CXeMaM, NOKa3aHHBIM Ha
puc. 112 u 113, 3To ypaBHeHHe HMeeT BHI

ub + ul = ul + u¥ + Au, (252)

rae

t . t_

= L At ug=oa I At (253)
cBOGONHBIE TEMIEPATYPHEIE NEPEMEEHHs KAAAKH Npo-

CTEHKOB (HHIAEKC ) M KOHCTDPYKTHBHOTO 3/IEMEHTa (HanpH-

MeD, NepeMuYKH HJH N0ACa — HHAEKC «II»)

N __ . N __ .
ug =¢ Ny uf =c N;

(254)

ynpyrue nepeMemCHns KJAadKH H 3JeMeHTa (YAJIHHCHHA

H/IH YKODOYEHHS) NpH AEeACTBHH ycuauss N

Au=Um—Um_; (255)

B3aHMHOE cMellleHHe omop (oced) m—l H m, KOTOpOE
BaXOAHTCH H3 PELICHHS CTATHYECKOA 3anauH.
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B dopmynax (252)—(254) npuHHATH OGO3HAUEHHSA:

Qx, On— KO3¢pdHIHEHTH  TeMICPaTypHOTO  pacClUMPERHN
KJalKH M 3JIeMeHTa
by = b4 b (256)

paClIETHaﬂ JNJHUHA KJAJKH cjJeBa H cnpana oT ﬂ(‘EI’I
(pmc. 113)

lp=1—(b+?) (257)

pacueTHas AJMHA KJaJAKH CJeBa W COpaBa OT ocefl
nepeMbiueK, IVIHT) «B CBETY»;
l— paccrosiuHe MeXny OCAMH Onop (Toukamu 3a-
KpelJleHus) ;
Cg+» Cn— KO3)dHIHEHT NOAATIHBOCTH KJAALKH H 3NEMeH-
Ta no dopmysaam (235)—(242);
At— pacuetHas TeMnepaTypa NPHHHMaeTcs B COOT-
BETCTBHH C yKa3auusimu 1. 10.

TlpononbHoe ycunne N naxomurcs u3 ypaBHeHus (252)
NpH MOACTAHOBKE B Hero BHpameHHA (253) — (255)

yolmbtaGrona—t
cn+(cx+cx)

rge €. Cy=— KO3hGHUUHEHTH NOAATIHBOCTH KNaAKH CJeBa
H CIpaBa OT oceft ONOp Ha AAHHe b 1 b,

ITpononbHoe ycuine B CIVIOUIHOM MOSICE KaMEHHOM
K/MaAkH (apMHPOBAaHHOH HJH HEaDMHPOBAHHOM) otpexens-
eTcsa no ¢opmyne (258) npu @n=ax, KOTOpag C YYeTOM
BHIpaxenus (257) umeer BHX

M lm

rae Ax (HIH Aa x) BeHCAsercs o ¢opmyaam (234), (236)
u (241).

Cuna N unanGosbliee 3HaueHHe MMeeT NPH OTCYTCTBHA
CMelieHnR onop (NpH JKECTKON 3a/leke), T. €. KOrxa Au=0.
Ilpu pacuerax 3manuit CO CNOKHOM KOHCTPYKTHBHOH cxeMoft
Ha TeMNepaTypHbe BO3ACHCTBHA B UEeAsAX COKPAILIEHHS OOB+
eMa paboT HJIH INPOBEPKH NOJYYEHHHX Pe3yJbTaTOB MONHO
OrPaHMYHTLCA BEPXHEH OLEHKON 3HAueHHs NMPOXOJbHOM CH-
ant N no gpopmyne (258), nonaras B neft Au==0.

20. TIpohosbiiag CHJIa B CTEHaX, NEpeKPHITHAX HAH HX
sneMenTax (NepeMBIYKH, NAUTH H T. N.) 3XaHHH peryaspHof
KOHCTDYKTHBHO} CXeMOH (NDHMEDHO PaBHOE UJEHEHHe Mo
AJHHE H BHICOTE) BBLIYMCJAAETCA MEXAY TOYKaMH mM—I1 u m
(puc. 112) no ¢opmynaam:

a) B CT€HAxX (HMHOEKC «C»)

m (@ In = o (b4 B7)] At

b
“Cem

N= . (259)

+ ANy (260)

Ncm=

6) B nepekpHITHAX (HHIEKC «p»)
N [0 I+ oy (b + b)) Atp

Zepm

Npm= —AN,. (261)
rae fm — KO3 QHUHEHTH, YYKTLIBAIONIHE BJIHSHHE B3aHM-
HOTO CMEUIeHHst Touek M—!I ¥ m C OTHOCHTEJBHHMH KOOp-
nusatamu §=x/L u §E=y/H, XoTOpHe AJS SJaHHS C OT-
HOUleHWeM JAJHHBL K BbicoTe L/H npusomstcs B Taba. 87
v — 14
Yp=Camt emt Cm— (262)
npuBeleNnble (cyMMapHele) KO3(GGHUHEHTH TOXATIIH-
BOCTH 3JIEMEHTOB CTeH H NEPEKPBITHHA Ha JJIHHEe MeXIy pac-
CMaTpPHBaeMbIMH TOuYKaMH {lm), KOTOpblie ONpeneNsIOTCH
B COOTBETCTBHH C YKA3aHHSAMH II. 3;
AN, — DOMONHUTENBROE YCH/KE, BO3KMKAIOWEE B CTEHAX
M NEPEKPHITHAX INpPH HMX B3aHMOMAEACTBHH (CHIN
cABHra), omnpelensercid no ¢opMyJe



Kosdduumenrnr n

x AJA TOYEK C OTHOCHTEJIbHHMH KOOPAHHATAMH

Ta6auua 87

E=X/L n {=y/H nnacTumOK C pa3nuuHbiM OTHOWeHnHeM cropoH L/H
L t= X C=y/H
H L 0 [ oa 0,2 0.4 0,6 08 | 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
1 0,2 0,898 0,632 0,399 0,144 0,036 —0,025 —0,101
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 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
9 0,2 0,885 0,769 0,625 0,391 0,229 0,113 0,020
0,3 0,876 0,716 0,535 0,297 0,164 0,077 0,001
0,4 0,840 0,558 0,336 0,156 0,083 0,038 —0,006
0,5 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
0,4 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
4 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
0,4 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 0,927 0,900 0,839 0,788 0,752 0,735
0,3 0,905 0,887 0,839 0,736 0,649 0,584 0,542
0,4 0,850 0,798 0,696 0,513 0,393 0,312 0,241
0,5 0 0 0 0 0 0 0
0 0,968 0,982 0,987 0,986 0,983 0,980 0,979
0,1 0,965 0,979 0,983 0,980 0,974 0,970 0,969
10 0,2 0,954 0,966 0,965 0,952 0,938 0,929 0,926
0,3 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
0,5 0 0 0 0 0 0 0
AN (M—np)in a) I8 3KaHHA C momepeYHHIMH HEeCYUIUMH CTeHaMH
m= 1, X (puc. 1,6) Bp==B—bo, rae B — wHpusa nepekpuTus; by —
z‘cc+ —_ Ecp IUHPHHA OTBePCTHA (NpOEMOB) B NEPEKPHTHH;
By 6) nas 3MaHHA C TPOHOJBHBIMH HECYIIHMH CTEHaMH
Oe [ e (puc. 108, a, 114, 2) npu by/By<<l Bp=0bp/2; npu bp/By>
X [—2— ( tep eyt + ta) — e, tn] . (263) =1 Bp=DB/2, roe bp, —wupuHa nIATH Ha omope; Bp—
AJHEA IJIHTHL.

r
rze z Cp— NpHBENEHHBIH KO3 (QHUHEHT NOXATIHBOCTH
NepeKphLITHH, OTHECeHHBHIA K TNoOJOCe IIKpPH-
HOH 1 #;
Bp— pacueTHasi LIMPHHA NEPEKPLITHS, BOBJEKAEMan
CHJAMH caBHTa B paBoTy CO CTeHaMH, NPHHHA-
MA4eTcsl paBHOML:

21. IlponoabHbe YCHINA B CILIOWHBIX 3JE€MEHTaX MOHO-
JHTHOH 3pDMHDOBAHHOH HJIH HEapMHPOBAHHOH KJAaJAOK HJH
6eTOHOB ONpedeASIOTCS Mo opMYyJIe,

N alAt

Ny = s 4
m " (264)
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rae koshdunueHTH o u A (cM. n. 11) npRHUMalOTCA AAs CO-
OTBETCTBYIOIHX MaTepHaJOB,

22. TemnepaTypHble YCHJIHS B CTEHaX H NEPEKPHITHAX
B MecTax ociaGJaeHHA HX OTBEPCTHSIMH, WITPaGaMK M IUBAMH
(puc. 114) ompenpensloTcsi H3 YC/IOBHSI DAaBHOBECHS CHJI H
MOMEHTOB NO HeocnabueHHoMy (/—I) H ocna6ieHHOMY
(2—2) ceuenusm.
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Puc. 114. K pacueTy NpOXOJbHBHIX YCHAHE B CTEHaX
H NEePeKPHITHSIX B MeCTax OCNabJeHHA OTBEPCTHSIMH,
mrpabaMu M IIBaMH
a — nepexpLHITHE C OTBePCTHEM; 6 — KiajJka CTEHB! C OTBEp-

CTHEM; 8 —TO XKe, co WTpalGofi; & — cO0pHOe NepeKpLITHE;
0 — JIeCTHHUHaR KJeTKa

23. B MOHOJHTHBIX NMEPEKPBITHAX C 3aMKHYTHIM OTBeEpP-
ctiem (puc. 114,a) npoaonbHHe ycHaus crnpaBa (Np)
H cneBa (Np,2) OT OTBEpPCTHA ONPERENAIOTCH N0 GOpPMysaam:

By — by

N, ,=N ———;

P12 Byt by
NN By — by (265)

P27 P By-t+b'

rne Np= gpB,— nponoabHoe ycuaMe B NEPEKPHTHH IO
HEOCJHa0/IEeHHOMY CEUeHHIO;
gp — pacnpeneneHHoe TEMNMepaTypHoe ycuuue (xK2/m)
10 HeoCNabNeHHOMY CeuYeHHIO MNEPeKPHITHA ol-
peneasiercst gopMmyaamu (261) nam (264);
by, by—mMpHHA LEJOR YacTH MEPEKPHTHSA CIpaBa
H CJIeBa OT OTBEPCTHS;
by — wupusna oTBEpCTUS.

24. Tlponoavubie ycuuus Nci m Neo (puc. 114,6) B
KJ1aJKe cTeH, ocnabaeHHOH OTBEDCTHAMH, ABIMOBEHTHJALH-
OHHLIMH XaHhajlaMH ¥ T. 1., OnpejeasioTcs no opMmynaam
(265) 3aMeHoOn Np, B, bo, b1 H by Ha Nc, d, do, d[ o d.
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Ilp# ocnabaenun xnanku wrpaboir (puc. 114,6) na-
npsXKeHHe B KJafKe N0 OCNaGJCHHOMY CEYeHHI O, onpe-
peaserca no ¢popmyae

] 1 (4
o, =N, [—+—],
¥ ¢ (Fx Wx)
rae Nc-— NPOXOJAbHOE YCHJIHE B CTEéHE onpeneJmeTCﬂ no
¢opmynam (258), (260) mau (264);
€ — 3KCUEHTDHCHTET CHJIbE Nc;

Fy, Wy— pacuetnasl nJolagxes 4 MOMEHT COIPOTHBJE-
HHS1 oc1aGJIeHHOro CeueHMs.

25, Tpononphme ycuansi B crenax N2 u N'c' (pwuc.
114,2) B MecTax yCTpPOACTBa B NEPEKPHTHAX MONEPEUHBIX
IIBOB HJH CTHKOB CGOPHHIX IJIHT ONPEAENSIOTCS C yYeTOM
B32aHMOJEACTBHA HMX C 3JIeMEHTaMH NepeKpHTHA mo ¢op-
MyJaM:

(266)

N2=N_+ Ny NE=N_+N, (267)

rae N, Né— NPONOJIbHHE YCHANS B CTEHAX;
Np— ycHnue B mimTax NepeKpHITH B MecTe 3a-
JEeNKH HX B CTeHH, NPHHEMAeMOE PaBHEIM:

npu by/By<<2; Np=0,25qpbp;
(268)

npu bp/Bo>2; Np=0,5qpB,,

TAE §p — MaKCHMYM pacClpeleJeHHOTO NO TPeyroJbHHKY
(pac. 114,2) TemnepaTypHOro ycumusi (k2/#), BO3HHKaIO-
DIero y rpaHeil cTeHpl, onpenensieTcs mo ¢opmynaam (261)
Ban (264).

26. Ycunua N f B NPOAOJBHEIX CTEHAaX JECTHHYHBIX KAe-

TOK (puc. 114,3d) npu onHpaHHU NepPeKPHTHA Ha nomepey-
HHIE CTEHB! ONpefleNsIoTCs N0 GopMyaaM:
a) npH cGopHoM NEpeKPLITHH (cxema puc. 114, 9)

n
1
Nf:Nc-}-TZNp‘x;; (269)
9
6) npH MOHOJHMTHOM NEPeKPHITHH
b
B i
NG =N +gq, 9 " (270)

5. Pacyer KNaAKK H y3J10B CONpPSKEHHR
N0 MPOYHOCTH H PACKPHITHIO TPELHH

a) Hanpsoxcenus e Kradxke

27. MakcuMaJsbHble PaCTACHBAIOLIHE HATIPAAKEHHS B MO-
HOJINTHOH KJajKe cTeH 6e3 apMHPOBaHHKX BKJIOYEHHH NpH
ONIHOBpPeMeHHOM JeHCcTBHH Temneparyp Af u A6 (Hapyx-
HbI€ CTeHBI OTalJMBaeMbiX 37anuft) onpeAensoTcs no Hop-

MyJe
- N + ay ABE,
S 2
rae N onpenenserca no ¢popmynam (258), (260), (264).
28. B Mecrax 3aje/JKH B KJAJKy NepeMbluex, 6ajok
OPY  KBYXCTOPOHHEM pacTameuun cunaM¥ Nm_y # Np
(puc. 109, a)

(271)

~1
+ = )+
a, bp_t+b,—a,
+ @, A0 Eg (fll)a ’

(272)



rae dy— TOJNIMHA NEePEeMBIYKH HIH GalKH;
dy— TOJIIIKHA CTEHbI,

29. B Mecrax 3allelkH B KJaAKy apMaTypHHX CTepX-
Hedl Ha Bucote 2k (puc. 109, 6)

0N = 2 [-—-—Nm +
d_ | 2n+3.14a_
N, , a, ABE,
. 3
+2h+3,l4(bm_1+bm—am)]+ 2 (273)

30. TIpn OnHOCTOPOHHEM PpACTSXEHHH KJaAKH CHJON
N B dopmyaax (272) u (273)

Numoy=0.

6) Hanpssicenusa 8 apmarype

31. HanpsxeHns B KpaliHuX PaCTAHYTHIX CTEPKHAX ap-
MaTypH CIJIOHOM KJaiXH ¢ TPELIHHAMH NIDH HAJHUHH TIes
penaga TeMmepaTypw no Toiumuee AO onpeaeasiorcs no
dopmynam:

a) NpPU OTCYTCTBHY NPOTHOOB CTEH {3RaHNsS C MECTKH-
MH TNepeKPHTHAMH, 3afleJaHHBIMK B cTeHH, puc. 108,a
BT IL)

N
0, = — -+ 0,6a, AOE,; (274)
Fa

6) npy nporu6ax creH BHYTPb (HeXeCTKHe NePEKPHTHR
HJIH €CJIH NMEePeKPBITHS He 3aleJaHbl B CTEHbI, HJIH HMEIOT TO-
YeyHyIo 3afie/Ky, puc. 108, 6)

_N 5
=g, T T (279)
rae N = lafly; { = By/Br, (276)

Oy — KO3 QHIHEHT TEMNEPaTypHOTO paclIuPEHHs KJAadKH;

l,— pacueTHas IJHHA aHKEPOBKH B KJIaAKy apMaTypH B
MecTax 06pasoBaHHsl TPeUIHH NPHHHMAETCH PaBHOR
PAaCCTOSIHHIO MeXAY INOIePeYHHIMH CTEPXKHSIMH, HO
He GoJiee TOJILMHBI CTEHEL;

ly— annHa Nporn6aeMoro y4acTka MOHOJIHTHOM KJaRXH
MeX1y TPellnHaMH (0 OCAM MOMNEepeuHHX CTeH, 6a-
JIOK, paM, MEeX Iy NPOCTEHKAMH NPOEMOB B «CBETY»),
a TakXe J[JHHA Kee306RTOHHEIX HJH CTaJbHBIX
BKJIIOYEHHH B KJAAKY (TMepeMBIukH, 6ajxu, c6OpHbLIe
OAXTHI NMEPEKPBITHA H T. I.); JJIA CIVIOLIHMX CTeH
6e3 apMHPOBAHHBIX BKJIOUEHHH lx=23d\;

By — n3ru6han xecTKOCTb apMHPOBAHHOI KNaJKH B ceye-
t(xggo)c TPEIHHAMH ofnpefieisiercs no ¢Gopmyae

By~ 10 e, MOHONIUTHOI KJaIKH onpejessieTcs no ¢op-
Myne (249).

32. Hanmpsixenust B KjJajke U apMaType CTEH HeOTan-
JAHBAEeMBIX 3[JaHHH W BHYTPEHHHX KOHCTPYKIMil OTanjauBa-
eMbIX 3JaHHH ONpefejsAloTcs mo ¢opmyaam (271)—(275)
npu AG=0.

8) Pacxpurue Tpewusn

33. PackpuiTHe TeMnepaTypHO-YCafOUHHX TPEIlHH B
KOHCTPYKUHAX H3 apMHPOBAHHOH W HeapMHDOBAaHHOM KaaA-
KH He MO.KHO MpPEBOCXOAHTb Pa3MePOB, NPHBEJIEHHHIX B
Ta6a. 84.

34. PackphiTHe TpeIlHH CHApyXH Oz B HeapMupoBaH-
HOH KJafike cTeH 6e3 apMHPOBAHHBIX BKJIOYEHHI NPH ONHO-
BpeMEeHHOM JeiicTBHH TeMnepatyp Al u A (HapyxXHbe cTe-
HHl OTalJIHBaeMHX 3JlaHH#) onpejeasiercs no ¢gopmyJe

A0
35. PackpniTee TpELIHH N0 KOHIAM NepeMblYeK HAH 6a-
JIOK, 3aJeJIaHHBIX B KJaAKy upy a=a’ (pHc. 113, a)

6, = (Al + A_f') [og (b4 6" —25) + an (In+22)].  (278)

36. PackphiTHe TpelUHH CHAapyXH B apMHPOBAHHON
K1ajaKe cTeH Ge3 apMaTYPHBX BKJIIOYEHHA IPH OXHOBDEMEH-
HOM nefictBun TeMnepatyp Af u AO onpegmeasiercs mo ¢op-
MyJe

6 — la 116nc
B E.Fa 1,6nt+1"

rne la MPHRHMAaeTCR DABHBIM PAacCTOSIHHIO MEXAY Nomepex-
HBIMH CTeDIKHSMH NPOAOJIbHON apMaTypHl, HO He GoJee TOJ-
IIHHBI CTEHB!.

37. PackpbiTie TPeUHH [0 KOHUAM NepeMhyYex Mim Ga-
JIOK, 3aaHKEPEHHBIX B Kaaaky (puc. 109, 6)

8y = Caxc N+ 0,35A0 [o (b-F 0" —2,) +

1,68
+an(ln+2)) X Leng+1°

TI€ Ca x TPHHAMAETCH B COOTBETCTBHH C yKa3aHHsMH m. 15,

38. PackpbiTHe TpeLIHH B KJaJKe CTEH HEOTANIHBaeMblX
3JaHHH H BHYTDEHHHX CTEH OTaNJHBaeMHIX 3JaHuil ompeje-
asetcs no dpopmynam (277)—(280) npu AG=0.

ITpumep 17. OmnpenennTb pacyeTHLIE 3HAYEHHS CPEAHHX
Temnepatyp Af u AQ mast IBYX BapHaHTOB HADYIKHBIX CTERH
M3 KpPacHOTO M CHJIHMKATHOrO KHDIHYA H XKeJe306EeTOHHBIX
IVIMT NMEePeXpHITHl KHJIOrO A0Ma C JOXKHAMH, IOCTPOEHHO-
ro B Cepnyxose, Mapka GeToHa nepekpuiTHii 200, mpoueHt
apmupoBanusa p=0,5%.

1. PacyeTHble TeMmepaTypel Hapy:KHOrO BO3AyXa AJA
Cepnyxosa no raase CHull I1-A6-72, t¥¢ —=<27,3°C;

N+ 0,7ay AB (279)

(280)

cp.cyT
t:;'f":y.r=-—3l° C; t&,‘fu =18,1°C; sBHyTpeHHero BO3AyXa
£1=18°C.

2. PacyeTHble 5KBHBAJIEHTHHE TEMIEPATYPHl COPOGIHOH-
HOTO YBJaXiHeHUs] Awa ¥ ycagku fy o TaGa. 86 paBHH:
cTenbl H3 KpacHoro xupnuya Asx=0°C; ty=0°C;

CTEHB! H3 CHJHKATHOrO KupmuHYa Asx=—7°C; ly=
=30°C;

nepekpbiTHst Apa=—5°C; ty=40°C.

3. PacueTHnle cpelHHEe TEMICPAaTypPhl HAPYXHBIX CTeH
H TIePeKpPHITHI B NEPHOJN CTPOHTEJbCTB2 — N0 (HOpMynaM
(231) n (232) paBHH:

CTeHBl H3 KPACHOTrO KHPNHYa

At=—31—0,8-18,1=—45,4°C; AB=0°C;

CTe€HH H3 CHJIHKATHOrQ KHpIIHYA
At=—31—0,8-18,1—(—7)—0,5-30=—534°C; A8=0°C;

NepeKpHTHS
At=—31—0,8-18,1—(—5)—0,5-40=—60,4°C; AB=0°C.

4. B nepHOX sKcnayaTauMu:
CTeHBI H3 KpacHOro KHpAHYa —no ¢opmyae (227)
n (228)

At = 0,5[0,5(—31+18)—27,3] =—16,9° C;
AG=18—(—31) =49°C;
CTEHbI H3 CHJIHKATHOI'O XHDIIHYA
At=0,5[0,5(—31+18)—27,3] — (—7) —30=—39,9;
AO=18—(—31) =49°C;
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NepeXpHTHs MeXJYITaKHBE — 10 dopmyaam  (229)
H (230)
At=0,5(18—-27,3)—36=—40,6° C; A0=0°C;

TIEPEKPLITHS JOMXMCHHA
At—05(—31—27,3)—(—5)—36=—602°C; ~ AB=0°C,
rae mo (d)opMy.ne (233) ty.a= (1—0,2:0,5)40=36"C.

5. 3a pacuerHnie 3HAUeHHA NPHHHMAIOTCA (¢ oxpyrze-
HHEeM)

Q@acad no ocv "

I. 3IAHUE BE3 TEMIIEPATYPHLIX IIBOB

KoHcTpykuun

3aauye ZeBATHSTAXHOE ¢ NONEDEYHHMH HECYIUHMH CTe-
HaMu uepes 6,15 #. Co cropoHu ¢acama no ocu A ycrpau-
BalOTCA OTKpPHITHE JOLKHH. Jlnuna 3nanHs 136 x, cpepusis
BHICOTA HaJl YPOBHEM OTMOCTKH 29 #, wHpHHA 14,4 x. Ha-
PYKHbIe H BHYTDEHHHE CTEHbI BHINOJHAIOTCA H3 CHJIHKaTHO-
ro kupnuya Mapxu 100 Ha pacrBope mapku 50. [lepexpritan

-
p=4
sle
z
32 § 8
= —1 ﬁl — I 4 I —1 & y
2 o 2%
§. Tt st
Silon | es | o5 Lars |osol o5 | a5 | 1 | o5 Loso) pos | gis
¥/7 ~ 8800
= /5500
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W ) W @
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Puc. 115. Tlnan, dacan ¥ paspe3 9-3TaHOTO KBJOTO OM@ finHOA 136 M Ge3s TeMmepaTypHHX WIBOB

a) CTpOUTeNbHMI NEepHOR:
CTeHM H3 KpacHoro kupnuya Af==—45°C; 6A=0°C;
CTeHbl H3 CHJHKATHOTO kuprnuya Aft==—153°C; AB==0°C,
nepekputHs Af=—60°C; A0 =0°C;

6) nepuoj 3KCNAYATAUUH:
CTeHB! H3 KpacHoro xupnuua Af=—17°C; A8 =50°C;
CTeHH M3 CHJHKATHOro kupmumya Af=-—40°C; A0=50°C;
NepeKpHITHA MeXAysTaxunie Al=-—40°C; AB=(°C;
nepekpuTHR Jopxkuit At=—60°C; A8=0°C.

flpumep 18. Pacuer KOHCTPYKUHMA IEBATHITAXKHOIO
KHDHHYHOrO JKMJIOrO JOMa C MONEePEeuHBIMH HECYUMH CTe-
HaMH Ha TeMINePaTyPHO-BJAAKHOCTHEIE BO3AEHCTBHS.

Pacuer HeBATHITAaXKIOro MXKHJIOrO NOMAa JAJnHOR 136 M
(puc. 115) npoH3BOAHTCSH B ABYX BapHaHTaX: KaxK 3[aHus
Ge3 TeMmepaTypHHIX IUBOB H 3JaHHA C ABYMS TeMIepaTyp-
HHMM WBaMH. PafioH cTpoHTenbcTBa — MockBa.
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13 COOPHBIX KENe306eTOHHBIX KT ¢ KPYIJBIMH MYCTOTaMH
mapkn 200 (Fa=5,6 cm? Es=200000 xljca?, a=
=10-* 1/epad, n=Ea/Es=10,5) 3anenann B nonepeshie
CTeHHl Ha 15 ca.

TlepeMbiukH Haj npoeMaMu COOpHHE XKeJe306eTOHHHE
mapxu 200. B HapyXHBIX CTeHaX Hal OKOHHBMMH H JBEPHbI-
MH IIpOEMaMH YKJIaZblBAaIOTCH MO YETHpe NepeMBYKH pa3Me-
pamu 14X12 cm (Fa=4X1,13=4,52 c#?, F6=672 cs?).

PacyeTHne TeMnepaTyph KORCTPYKHURH
PacueTHne npHBeXeHHHE TEMNEPATYPH KOHCTPYKIHIE,
KOTOPHIE NOMHMO TEMNEpaTypbl YYATHBAIOT TAKKe BANAHHE
BJIaXKHOCTH BO3JyXa M YCaiKy, ONPEAe/AOTCS B COQTBET-
CTBHH C YKa3aHHAMH 1. 2, PacueTHble CPEAHHE TEMNEPaTyphi
ceyeHHsT Af M nepenajii TeMnepaTyps no TojuluHe AG npu-
HUMAIOTCA A MOCKBH C/eyIOmHe:



a) CTPOHTENbHBIA NEPHON:
ctennl Ate=—53"C; ABc=0°C;
nepexpuTtHa Af,=—60°C; A8=0°C;
6) mepHON IKCrTyaTalHu:
cTeHH Afe=—40°C; AB¢=50°C;
NepeKpHTHA MeXAysraxHble Afp=—40°C; AQ,=0°C;
nepekpuTHa noMkHA Afp=—60°C; ABp=0°C.

PacyeTHHEe X2PaKTEPHCTHKH KJAalAKH

PacyeTHoe CONPOTHB/ACHHE KAAAKH CHKATHIO H3 KHPNHYA
mapku 100 Ha pacTBope Mapku 50, R=15 «I'/cm? (raaBa
CHulIl 11-B.2-71).

PacueTHOE CONPOTHBJIEHHE KJIaIKH PacTsKEeHHIO MO ne-
peBsi3aHHOMY ceueHnio Rp=1,8 «I'[cm?.

BpemeHHOE CONPOTHBIEHHE KJI2AKH PACTAXKEHHIO MO me-
peBsi3aHHOMY ceuennio Rp=2,25Rp==4 x[/cM>

Monymb  nedopmamuit  kaagku  Ex=0,5E,=0,5X
%22 000=11000 «l'/cM?, rne Eq=22000 «I'/cm%

KoapduuneHT auHeAHOr0 pacUIMPeHHs1 KJAaAKH H3 Ch-
JHKATHOTO KAPNHYa ax= 10—3 1/epad.

Ynpyrune xapakTePHCTHKH KJAaJAKH CTEH H
NepeKPHTHA nNpH OTCYTCTBHH B KJHaJKe
Tpemuu (nepBas CTaAHSA)

a) Hapyxube cTens

31aHHe HMeeT PpEryJsipHYI0 KOHCTPYKTHBHYIO CXeMy.
B cBsA3M ¢ 3THM AOCTAaTOYHO PACCMOTPETh HaNpsxKeHHOE Co-
CTOsIHHE KaKOTo-JHGO OAHOrO Y4acTKa HAPYMKHOH CTeHb
MeXAYy OCAAMH JIBYX IOMNEPEYHBIX CTEH.

llrl‘, ]‘, l‘,]
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Puc. 116. K pacueTy MeXOKOHHOrO mosica HapyXHOH CTEHH

PacyeTiiast cxemMa Takoro ydactka (MEeXOKOHHOrO nof-
ca) cTeHH MeXRy ocsiMu m—1 u m pamHoit Im=615 cu
noka3aHa Ha puc. 116.

Ilo popmyne (234) *

1
= —— ] .10—8 1 :
M= "1T000.130-64 109-10~% 1/kz

no ¢opmyne (238) mast KJafKH ¢ nepeMLIYKOil
1
App =
AT 000 (130—14) 64--100 000 (672+2-10,5-4,52)
=0,63-10—81/x2.

Tlo ¢opmyne (262) npuBeseHHH KoIQPHUHEHT mO-
HDATAMBOCTH CTeHW no AJHie {m =615 cm c yueToM dop-
mya (235) un (239)

2 m=Aap (2044123) 4+-Ax-4,72=0,63- 10~2- 32741,09X
X10-2.288=0,521 105 cm/ke.
anBeAeHHaﬂ NORATANBOCTD CTEHLI

AP =3cem [Im=0,521-10-%/615=0,847-10-% 1/,

1299

6) Ilonepeunnie cTeHH

Pacuersas cxeMa YYacTKa NEPEKDHTHS MeEXAY OCsMH
nonepeyHHx creH m—I| u m noxasaHa Ha puc. 117. Pac-
CMaTPHBAIOTCS CJY4YaH ONHPAHHA IJHT NEPEKPRITHI Ha cTe-
HH cIIOWHOA knagku (m—1) W Ha KJagKy ¢ BEHTHJARIH-
OHHLIMH KaHajlaMu (m).

o0 B 2
Na-r g/ N, 3
m- g m Sj‘_‘ Nmet
—f— / - -q.h_‘ggg __-,.:"
i = ]
N " /
= 1t —
5 5
Y4 _ -
26 25 2] 2. 12
ﬁ Ty
615+ 6/5 - 615

Puc. 117. K pacueTy xaaaxs nonepeusHHx CTeH B Me-
CTax 3afieJIKH IVIHT NePEeKPHTHIA

Koatpduunest ynpyrot moxaTAHBOCTH KJAAAKH Ha IIH-
puie WIATH (do=120 cu) nmo dopmynam (243) u (244):
cTena CIJIOWHOA KAAaAKH no ocH m—I1
m—t  0,013-15¢cth0,013.-15
¢ =

ko 11 000-120

/22000
l — —_—— M
rae l/ 2.92.200000-15 ~ 001

CT€Ha C BCHTHJISIIHOHHBIMH KaHaJaMH MO OCH m

0,013-15¢tg 0,013-15
m_ . = .10—5
Cx 11000.39 0,235-10-5 cu/xz,
rae dn=120—3-27=39 ca (32 BHUETOM WHPHHH BEHTH-
JALHOHHBIX KAHAJIOB).
Kosdduuuent ynpyrofi nopaTJHBOCTH ININTH NEPEKPH-
THA NpH HAJHYHH B GeTOHe TpewuH no dopmyne (242)
0,7-558
=—— <10—8
¢n 2110556 3,33:10—8 cm/x2,
rae ln=615—25—32==558 cx.

Mo ¢opmyne (262) mpuBeneHHHI k03¢ dULHEHT noAAT-
JHBOCTH NEPEKPHITHS HA AJHHE {ym =615 c#x
Tepm =3,33-10-54-2.0,077-10—5=3,484.10—5 cu/ke.

=0,077-10—8 cm/xc,

IlporonrHbe CHJAH, HanpsaXeHHA H pac-
KpbHiTHEe TPEMHHE B 3NeMEeHTaxX CTEH H ne-
PeKpHTHIA

IIpononbHHE YCHAHS B CTEHaX H NEPEKPHTHAX OnNpene-
asotea no dopmyaam (260), (261) u (263), rue xosddu-
LUEHTH Ny TPHHAMAIOTC] Mo Taba. 87 AAA 3AaHHR C OT-
HomenneM L/H=136/29=47~5.

JIuHHK paBHBIX 3HaueHHRX KO3(Q(HIKEHTOB N, B MJOC-
KOCTH CTEHB! MOKa3aHe Ha puc. 1156 (dacax).
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CTeHBl H NepeKphITHs PACCUUTHIBAIOTCA HA HanboJee He-
6naronpusiTHbIE COYETAHHA TEMIEpAaTyp, BJAXKHOCTH H
yCaJXH, KOTOpble MOIYT MMETh MECTO KaK B [IEDHOJX CTPOH-
TeAbCTBA, TAK H B NEpHOj SKCIJIyaTalluH.

a) HapyxHbe cTeHb

ITo popmysnam (260) r (263) npopo/bHbIE CHJL B Ha-
PYXHHX CTeHax B OOIIEM cJydyae pPaBHLI:

N 108 (204 + 123 4 4.72) A%,

Negm= AN, =
em 0,521.10-5 T ANm
= 1180n,, At; + AN,

1 —

e AN, — (1 —n,) 615

1
0,521.10~%+- — 2,9.10—5
+3 6

X [%“(—31+t,)—apt,,] —
= 232105 (1 — ) [t (— 31 + f) — 2ap ty];

.1 3,484.10—5
d. 1,2

CTpoHTe/bHBIA Nepuos
Pacuetnble Temmepatypr: At=-—53°C; A8=0°C;
=t ——31°C,
Ilpononbroe ycuane B cTeHe —1no ¢dopmyne (260) B
obmeM cayyae
AN, =232:10%(1—nmn) [105(—31—31)—2-105(—31)] =0;
Nem=1180%m (—53) 4-0—=—62 60011.m.
To xKe, B ypoBHe nepBoOro sraxa (nm=»0,9),
N¢ = —62600-0,9%56 300 = —56 300 «e.

MaxkcHmagbHoe pacTdarubBaioilee HamnpsidKeHHe B KJaalke
MeXOKOHHOrO NOsica B YPOBHE NEPBOrO 3Ta)a — No Gopmy-

ae (271)
56 300 s B
Oy = — Wz—G,SKI‘/CM > Rp=4«l[cm,
rae Fx=130-64=8320 c#% B kJajike BOSHHKHYT TPELIHHH.
Bepxsnia rpaHuna 30HE PA3BHTHs! TPEILHH OMNpejeser-

csi u3 bopmyan (271), nonarass B Heft 6x=Rp, Nem=
=—62600 7,», OTKyRA
4.130-64

RpFK
"m= 52600 62600 0o

MakcaManbioe pAacKpHITHE Tpelluii B KJAajKe 1O KOH-
naM nepeMbiuek — no opmyie (278)

8p= (—53) [(72+72—2-18) 1054 (204+4-2-18) 10—5] ="
=0,18 cu=1,8 Mn<<2 mm,

4YTO YAOBNEeTBOpsieT TpeGomanmsaM Tabia. 84. ApmupoBanue
KNaAKH He Tpebyercs.

Tleprox sxkcnayaTauHu

Pactéemme TemnepaTypsi: Aft=-—40°C; A6=50°C;
ts=18°C.

ITponosnbHoe ycuane B cTeHe —mno ¢opmyne (260) B
obmem chayuae Nem=1180n, (—40)+232-10%(1—
—nm)[10-5(—31+418)—2-10-5.18] = —47 200r,—
—11370(1—nm) =—(35830nm+11 370) xe.

To xe, B ypoBHe nepBOro sraxa (f,=»0,9)

Ne=—(35830-0,9+11 370) =—43 620 «e.
170

MakcnManblioe pacTATHBAIONIEe HANPsSKEHHe B KJAalKe
CTEHH B YPOBHE TIepBOro 3Taxa — no ¢opmyne (271)

0_43620 10—5.50.11 000
KT 8320 2

=8 ke/cm?

=.5,2642,75 =

Rp=4kIl/cm?.

B ksajzKe BO3HMKHYT TpelIHHBI.
MaxkcuManbnoe packpbiTHe TPEUHH B KAdjKke TEpBOro

3Ta¥a CHAapyXH MO KOHLAM IepeMhlueK —Io (opMyJe
(278) pasmo:

By = (4o+ %) [10—5 (2.72 — 2-18) —

— 10—5(204+ 2.18)] = 0,18 cx = 1,8 = 2 mat,
YTO YHOBJETBOpSieT TpebGoBanusM Taba. 84.

6) TlepekpmTns

MexaysTaxKuble NEPEKPHITHA o NEPeKPBITHS JIOLXKHA
PacCYHTBIBAIOTCA TOJIBKO AMS YCHOBHA CTPOHTENLHOrO me-
pHOJAa, KOria HMEKT MecTo Hanbosee HebJjaronpusTHLIe
H3MeHeHHsa TemnepaTypsl Af=—60°C; A0=0°C, Paccmar-
PHBEETCS Cy4Yail ONMPaHHMS IIHT Ha MNONEepeyHshle CTEHH
CIVIOLIHON KJAAKH H ¢ BEHTHAALHOHHBIMH KaHalaMH

(puc. 117).
HeapMuposaunasi Knafka onop
ITpononbHEIE yCHANS B NAMTAX NEPEKPBITHIT onpeneds-
10Tcs Mo gopmyse (261) u (263) npu ts=tpk, =—31°C.
__ _N"m10—5(558 4 25+ 32) (— 60)
mP (3,334 0,077+ 0,235) 10~5
= —10120n,, k2,
rie no popmyae (263) AN=0 (cMm. Bbe).

To e, Ans NepekpuLITHA HAl NEPBHIM 3TAXOM (Nm=
=0,9),

Np=-—10120-0,9=—9100 xz.

MaxcHMaJbHBlE PaCTATHBAIOIIME HANIDAKEHUA B KIalKe
onop no ¢opmyae (272) npn Nm— 1~ N, 1 AO=0 papHbl:
cTeHa no ocu m—1

guae __ 1,07-9100 _1+ 1 _
o (15 25+25—15)~

X 120
=7,7«xI"[cm2 kp:4 &l cm2;
CTeHa 1o ocH m
Maxe _ 1,07-9100 (_1_ 1 )___
b 39 15  324-32—15

= 21,8kl /cs® Ry = 4klIcH.

B o6oux cayuasx B kjaajke ONOp NEPBOTO 3TaKa BO3HHK-
HYT TPELIHHBI.

MakcumanbHoe pacKpeITHE TPEIIHH Ha Onopax no ¢op-
MyJe (278)

On=(—60°)10-5.615=0,36 cu=3,6 mn,

470 He YJAOBJETBOpsieT TpeGoBanHAM Tabi. 84.

Kaanky cnenyer apmMupoBarth.

BepxHsas rpaHHia pasBuTHsi TPeLMH B KJaJKe ONOp Ha

nonepeyHble CTeHbl HaXofutcsi u3 ¢dopMyas (272), nona-
ras B Heil

0'x=R—P; Nem—imNem=—101201n,;



RAs CTeHH 1o ocH m—1 n.,, =0,47x0,5;
U CTEHBI 1O OCH M, N\ =0,15.
ApMUpPOBaHHAs KJ3AKa ONOP

Totpe6Hoe KoAHYECTBO apMaTypn kaacca A-1I (Ra==
=2400 xe/cm?) At apMHPOBaHHsl KJAJKA ONOP IJAHT ne-
PEKPHITH OnpelenseTcs no Gpopmyae

NS NepeKPHITHS MEpBOro araxa (nm=0,9)
Fa=42-09=38 cxu?

ITpH KOCBEHHOM apMHpPOBAHHH KJAAKH CTEH JOCTATOR-
HOT'O CeueHHsi JOMONHHTEeNbHOe (TeMnepaTypHOe) apMHpOBa-
HHe He 006s3aTenabHO.

Kos¢duuueHTs ynpyrofi NORAaTIHBOCTH apMHPOBaHHOM
KJaIK{d ONOp NepeKpPhITHS NEepPBOro 3Tax{a BLIYHCJISIOTCA MO
dopayaam (242)

o=l _ 0,7 (256 —15)
2K 21.105.3,8
m _0,7(32—15)

€ax™ T51.105.3,8

== 0,09-10—5 cut/xe;
=0,15-10—5 cu/xz.

INpononbHoe ycuame B KAajKe M IVIHTE NEPEKPHITHS
nepsoro staxa (nm=~0,9) 1o dopmyne (261)
0,9 (558 + 25 -+ 32) 10—5 (— 60)
Ny = = — 9300
P (3,334 0,09 + 0, 15) 10~ ke

HampsKeHHe B apMmartype oa=9300/3,8=2450 xl'/cM’~
22400 Kl fcm?

MakcuManpHoe packphiTHE TPEUIHH B apMHPOBAaHHON
Kaanake no ¢opmyae (280):

no ocu m—I, §:=0,09-10-5.9300=0,008
=0,08 Mm<<0,3 mn;

no ocH m, 6 =0,15-10-5.9300=0,014 cs=0,14 ma<<
<0,3 mm,
YTO YROBJETBOpseT TpeGoBaHHAM Taba. 84.

CM=

B) Hapyxuule cTenn! JECTHHYHHX KJETOK

Pacyetnas cxema cTeH H TIEPEKPHITHI CpexHeli Jecrt-
HHYHON KJeTKH noxasaua Ha puc. 118.

Ny '/.\4/00 N, 256500
7 N
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Puc. 118. K pacuety ycuanii B HapyXHoii cre-
HE JIECTHHYHOM KJIETKH

12*

Pacuet npou3BoAuTCA AJsi CTPOHTEJAbLHOrO NepHOla Kax
HauGosee HebaarompusitHoro Afc=-—53°C; Alp=—60°C.

PacueTHble YCHIHSI B HAPYXHBIX CTEHAX H NEPeXPHITHAX
1-ro 3Taxa pasrbl (CM. BbiLUE):

B HapyXHoit ctede N¢=5630 «xe;

B MJHTE nepekpbiTHs Np=9100 xe.

ITponosboe ycHaHe B HapPYXKHON CTeHe NEpBOro 3Ta-
Ka JIECTHHYHON KJEeTKH mo ¢opMmyae (269)

9100
B __ —_— —
N = 56300 + = (70 + 190+ 310+ 430) =

= 56 30L + 17 500 = 73 800 2.
Pacrsrusaioiee hanpsiXenye B KJaaKe MEXOKOHHOTO
nosca ceueHnem 130X64 cm paBHO:
73 800
Oy = —————
130-64
B knajke BO3HHKHYT TPeIHHHL.
MaxkcHManbHOE pacKphiTHe TpelluH no ¢dopmyJe (278)

8x = (—60)10-5(260—38) = 0,13 cx = 1,3 M <2 MM
(ta6n. 84). ApMmupoBaniie He Tpebyercs.

=8,9«/cm2 > ‘l-ep =4kl [cm2.

II. 31AHHME C TEMIIEPATYPHBIMH LIBAMU

AHanoruuyeiM o6pa3oM NPOH3BOLHTCS pacyeT 3XaHHA
C TeMnepaTypHbIMH WIBaMHu (puc. 119).

JJast 3TOr0 cayuas yCHJMs ¥ NepeMelleHHs CTeH M me-
PeKpBITHIT onpelesAOTCR B Npelenax KaXAOro Temnepa-
TYpPHOrO OTCEKa.

B paccmartpuBaeMOM cJayyae 31aEHe B COOTBETCTBHH
¢ tpe6oBaunamy ranaBw CHull 11-B.2-71 paspesaerca aBy-
Ms TeMIepaTypubLIMH LUBAMK Ha TPH OTCEKa AnuHON 48+
+40+4-48 .

Ha puc 119 noxasaHn JuHHH OTHOCHTEJNbHLIX Hamps-
KEHH N ANA KPaHero W CpelHero OTCEKOB AJHHOH 48
n 40 m. CoortserctBywiune oTHomenuss L/H=17 u 1,5
(taba. 87). JKecTKOCTHBIE XAPaKTEPHCTHKH 3JIEMEHTOB CTed
M NepeKpHITHI OcTaloTcsi 6e3 H3MEeHEeHHs].

Ycuaus ¥ HanpsiKeHHs] B 3JE€MEHTaxX CTEH H NepeKph-
THi B oO6uleM cjyyae HaXOAATCSA MO TeM Xe dopryaam.
Pasnnuyne pe3yabTaToB OGOHX pPAaCy€TOB, KaK 3TO BHAHO
H3 paccCMOTPeHHs TPa@HKOB H3OJHIHA KO3DOHIHEHTOB Nm
Ha puc. 115 u 119, 3axaioyaeTcs TOJIbKO B YPOBHEe BEPXHHX
rPaNHLl Pa3BUTHA B CTEHAX H ONOPAaX NMePeKPbITHII TPeUlHH.
[lpn pa3peske 3panus TeMnepaTypHbHIMH IUBaMH 30Ha pas-
BHTHSI TpPEIHH B HAPYXHHX H BHYTDEHHHX CcTeHax (fm=
=0,5) pe3Ko yMeHbIIaeTCss H He PacClPOCTPAHSETC BHIe
TpeTbero 3Taxa. [locnejueee no3BOJSET OrPAHHYHTL 3OHY
YCHJIEHHSI apMATYDHBLIMH CeTKaMH KJ2JKH ONOp NepeKpH-
THii Ha nomepeunbie CTEHH B NMpPeAeiaX NMEepBOro W BTOPOTO
sraxell. [Ipy HaJHYMH HOCTATOYHOrO KOCBEHHOrO apMHpO-
BAHHA IIOTIEPEYHBIX CTEH YKa3auloe TeMIepaTypHOe apMH-
poBallHe ONOPHLIX YYACTKOB NEPEKPBITHII MOMHO e BH-
NIOJIHATD.

[ pumep 19. OnpepenuTtb TeMNepaTypHEIE YCHJHS B CTe-
Hax H NEePEeKPHITHH OJHO3TAXKHOrO NPOMBILJIEHHOrO 3JaHHA
nponetoM [=18 s u BbicOTON h=23,9 & (X0 HH3a iKese30-
GeTonHbX 0aJiok), nokasaunoro Ha puc. 120 npu pacuer-
HOM M3MeHeHHu Temnepatypnl Af=50° C.

CTeHBl KHpNHYHBIE C NHJASCTPAMI U3 KPaCHOro KHpIHYA
Mapku 75 u pactBopa Mapku 75. ITepekpbiThe M3 COOPHBIX
KeNe300eTOHHBIX IIUT TO rKeje306eTonHpM OankaM mpo-
JgetoMm 18 .

34aHHe B NoNepeuHHKe MpeACTaBJasieT OLHaXKAbl CTa-
THYeCKH HEOIlpe/le/JHMYIO PaMy, CTOHKH KOTOPOIl HMEIOT pa3-
HyI0 H3THOHYI0 XecTKOCTb (pHc. 120, 8). MarnbHas xecTkocTh
croitkn AB ua Buicote A;=315 cu, B;=14,9-101° ke.cu?,
Ha BbicoTe hy=75 cM, By==6-.101® «I'[cm?, cToiitkn CD —
h=2390 ¢, B3=09,1-101° xI'[cx?.
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Puc. 120. K pacueTy TemMnepaTtvpHHIX YCHJHIl B CTeHaX H
nepenpbiTHE OANO3ITAXKHOIO NPOMBIWJICHHOTO 31aHHS

a, 6 — pa3pes H NMaH; 6 — pacyeTHAfA CxeMa paMbt

Koagpuusent ynpyro# noxaTiuBocTH Gankn (Ges yue-
Ta Tpeuun) — Cp==5.27-106-¢ cam/ke, KospPuIUEeHT TeMne-
patypHoro pacwmpeins a=10-% 1/zpad.

Ipu pelieHHn CTAaTHYECKOH 3a7aun METONOM CHJ 32 He-
H3BECTHOe NPHHHMAaeM Yyciuiie B purene (6anke), KoTopoe
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HaXOAHTCH H3 yPaBHENNs yNPYIHX N TeMNepaTypHbiX nepe-
MelleHuit

611X+ Alt =V,
X=—2;18,. (a)

KosdpobuupueHnT 01, BEIYHCASETCH C Y4ETOM ynpyroft no-
AATAHBOCTH purensi (Hauyalo KOODAHMHAT BBEPXY CTOEK)

OTKYZa

R, h ) h ] R
5 J'M?dx N Mfdx+ " M3 dx S'N;dy
11= =
B B, . B EF
§ 2 4 1 0 3 Y [ lp
I B—8 R 753
_—— L — l= ————
33, Ve, T, T!= 36w T
3908 — 753 390°
,27.10—8 =
3.14,9-101° © 3.9,1.1010 T8

= 357-10—8% cu/x2,

rne My=1 X; co=I/[EF]5.
Kosdouunent Ai; Haxoautca no dopmyae (Ias pu-
rens)

D= [aAtN\dy=aBli-1=10-5-50-1800=0,9 cx=9 #x,
0

IMoncrapass B ¢opMyay (a) Ha#AEHHbIE 3HAYEHHA KO-
3¢ UIHEHTOB, NIONYyYUM VCHAHE B pHrene
0,9
357-10—¢

(npn kectkoM pHrene cp=0, Np=2560 «e).

Hsrubaromue MOMeHTH BHH3Y cTOoek (ceuenus [/—/[ y
Hi—II

Ma=Mp=Nph=2520-3,9=9840 xz-a;
TO Xe. B ceuedun II—I]
Mg=Nph,=2520-0,75=1890 x2-m.
TMepememenns (nporu6u) CTORK BBEPXY:

Np=X = = 2520 k2

croiika AB
Wt R )
Ap=\—m N, =
B ( 3Bl +332 P
"( BT "2 2500 = 0,34
T\ 3.14,9.101 3-6-1010) =034 cn =3, 4 un;



croiika CD
A — h3Np _ 3903.2520
€~ 3B,  3.9,1.1010
Yanunenue purens
Ap#g—(3,4+5,5) =0)l MM,

NTPHJIO)KEHHE 10
CONPOTHBJIEHUE TEIJIONEPEJAYE
KAMEHHBIX CTEH
1. ConpoTuBenne Tenjonepenave Ro AOMXKHO GHITL He
MeHee COMPOTHBJEHHS TelJONepenaye R(‘)"p, Tpe6yeMOro H3
C2HUTAaDHO-THTHEHHYECKHX YCJOBHH B COOTBETCTBHH C YKa-
3anuamu raasut CHuIT I1-A.7-71 «CTpoutenbsas Teniorex-
HHKa. HopMbl IPOEKTHPOBAHHAY.
Benuuutun Tpe6yeMHIX CONMpPOTHBJEHHIl TeTonepexave
CTeH JJ151 PasHBIX BHIOB 3MaHMIl B 3aBHCHMOCTH OT 3HMHeil
pacueTHOll TeMnepaTypul npusonsarca B Taba. 88,

=0,55cm =5,5 unm.

TaG6anuna 88
TpeGyemoe conporusnense Tennonepeaave R°
ANsi HAPYKHBIX CTEH

PacyeTHne 3HAYEHHs TeMMepPaTyPH HapPYyXXHOro

TMNomellesus BO3AYXa tH B 2pad

-5 |—1o |_15 |—20 |_25 |_30 |_35 '“‘“"“‘45{"50

1. Xnannte, a Tax-
Xe ofmecTennbie
sRayEs  (6oabHH-
oH, NONHKAHHHK-
KRB, ReTCKHe ScaAH-
canu) ¢,=18C n

attegrc . . .|o0,51]0,62]0,73] 0,85 0,96 1,07 1,18]1,20[1,40]1,51

2, Of6wecrseH-
Hble 3fmaHHA (3a
HCKJAIO9eEHeM YKa-
3aHHBiX B noa, [),
aIMHHBCTPATHR
HHE 3flaHHA, a
TaKxe BCIOMOra-
TeJbHbBIe 303aHHA H
fIOMeIMeHHs  npo-
MW WJIEHHbIX npea-
MpHATHHA, 23a HC-
KJIIOYeHHEeM TnoMe-
EeHHR ¢ BJIAXKHBIM
H  MOKDLIM DeXXH-
voM fp=18°C =®

AtfarC . . .|0,44| 0,53 0,63] 0,72] 0,82] 0,92 1,00)1,11{1,2 | 1.3
3. Orannupae-
Mblé  TIPOH3BOACT-

BeHHLIE 37aHHA C
pacyeTHOR OTHOCH-
TenbHORR BNAXKHO-
CThI0 BHYTPEHHEro
BO3yXa MeHee
0% t,=1°C =

At =10°C . . .

4. Ortannupae-
Mbie  [POHUIBOACT-
PERALIE 3AaHHA C
pacteTHof BAaX-
HOCTbIO  BHYTpPEH-
HETO BO3AlyXa OT
5 nmo 60% tn .

=15°C n Ath=
=-8°C ., . ., . .{0,330,42(0,50 0,59( 0,67 0,75{ 0,84/0,92{1,0 (1,08
5. Tlpoussoacr-
BEHRLE 38HHA C
B3GRITOYHBIMH Ten-
NOBLIJEEHHAMH H
pacYeTHOR OTHOCH-
TeJLHOR  BJ&XXHO-
CTHIO BHYTDEHHErO
BO3Ryxa He OGonee
4% ¢,=-20°C n

aff=122¢c . . . ]0,28]0,33] 0,39} 0,45| 0,50} 0,50] 0,60{0,67{0,72]0,78

0,27} 0,34] 0,40} 0,47] 0,54] 0,60| 0,67]0,74|0,80]0,87

Mpumeaanne. PacuerHsle 3uMHHE TeMNepaTyphl HapyX-
HOrO BO3XYXa JNOJMIKHH NPHHUMATHLCR B 3aBHCHMOCTH OT MACCHBHO-
CTH OTPAMAAOIMHX KOHCTPYXUBRA {(cm. n. 2.4 raapm CHall 11-A.7-71).

2. Beanuura conpoTHBAeHHR Tenjoflepenaye R, B s?-«-°C/xxaa
MHOTOCAORHBIX KOHCTPYKUMA onpemeastoT no dopmysae

1
Ry=—L 4R 4R 4R _+ 4R+ 1 (an
CCB = fe )
H
rae @p — Ko3pdHuHEeRT TenaoNepenadH BHYTPEHHeR 110-

BEDXHOCTH CTEHBHI;
@, — TO XKe, Hapy»HOA MOBEPXHOCTH;

Ry, R; Ry 1...R,—~ TepMHYecKHe CONPOTHBJEHHS OTHENBHBIX C10CH

orpaxknamwimeift xXoHCTPYKUBR B 3aMXBYTOH B03-
AYLIHOH MPOCAOHKK Rp o+

HOns orpaxneHu# ¢ yyacTkaMH HeOAHHAKOBOR TeNIONPOBORHO-
¢r¥ (M3 nycroTeakix Gnokos, xaMHefi, nauesel ¢ BKAaABINAMH
H T. 0.) TepMHYEeCKOe CONpPOTHBAEHHEe CJACAYET BHIYHCAATHL CACAYIO-
IHM oOpa3om:

4) NAOCKOCTAMH, NapanNeNbHBIMH HANPABACHHIO TENAOBOTrO NO-
TOKa, OFpalkjieHHe Pa3pPe3alOoT HAa XapaKTePHbE B TeNNOTEXRAYECKOM
OTHOMIEHHH YYaCTKH, COCTOSAIIHE H3 OAHOTO MAH HECKONbKHX CAOeB.
Tepuuueckoe CONPOTHBASHHE OrpPaXAEHHA BLIYHCARIOT No dopuyne

Ry = FitFyttFy
J F
1 2 +- .+ _ﬂ
1 2 K,
rae Ri, R,,.... R,— TepMHugecKHe CONPOTHBAEHHA OTAEAbHHX YYaCle

KOB NO MNOBEPXHOCTH OTPAXKACHHUA, BLIYNCAREMLIX
no $opmuyae

(282)

k="

A

8 — Tonmuna cnosn B u;
A — k03dPUUHEUT TEeRRONPOROAHOCTH MATEPHAAS;
Fy, Fp L, Fn — MJOIAAH YYAaCTKOB IO INOBEPXHOCTH OrpaXAeHHA
¢ pasaHuHbIMH KO3hHIHEHTAMH TENnAONnpPoOBOAHO-
CTH;

6) NAOCKOCTSAMH, NepNeHAHKYASIpHLMH HANPaBJAEHAIO TenAoBo-
ro MOTOKa, OrpaXXJeHHe pa3pe3aioT Ha CJOH, H3 KOTOPHIX OAHH MO-
rYT COCTOSITb TOABKO H3 OAHOro MaTepHana, a APYrse — H3 ydacT-
KoB C pas}[ﬂqﬂbﬂﬂl ua'repxanaml. Tepunqecxoe COIIPOTHBJIEHHE OXR-
HOPOJAHKX CJNOeB BHIYHCANIOT no ¢opmysae (283), a TepMHzeckoe co-
NPOTHBAEHHE CJOEB HEOXHOPOAHHX — no (Gopmyne (282). Tepmuue-
CKoe COnpoTHBJIEHHEe BCEro Orpa)KAeHHA R ;) NMONYYAalOT Kak CyMMY

TePMAYECKHX CONPOTHBACHUA OTAC/ABLHLIX CJOEB.

Ecan BeanudHa R, npeBbumiaeT peAHYHRHY R, He Gosnee uyem
Ha 25%, TO TepMHRecKoe COMNpPOTHBJIEHHE OrpaXXAeHHN BHIYHCARIOT
no bopmyae

: 1283)

R=Rll -’;2RJ. . (284)

Ecau penauynra R, npeBhimaeT seanyuuy R | Goablle, geM Ra

25%., a TakXe €CJAH Orpa)XAeHHe HMeeT BLICTYNLl B NJaaHe, TO ero
TepMHUECKOE CONPOTHBAEHHE cJaeAyeT BLITHCAATH NO pacyeTy TeM-
nepaTypHoro moas.

llpumep 1. OnpepesnTb CONPOTHBJEHHE TEIJIONEpeRa-
ye HapyyHOA cTeHn (pHuc. 12]1) u3 KuMpNHYHOA KJIaaxn c
yTelIHTeleM H3 MHHEPAaNOBAaTHHX MJanT y=170 xe/s® pnn
MHJIOrO I0M2 B KJAHMaTHYeCKHX yca0oBHsAX Mocksh. MocKBa
PacnonoXeHa B 30He ¢ KJIMMATOM <«HOPMAJbLHOH BJAXKHO-
cté» (cMm. xapty puc. | raasm CHuIl II-A.7-71). Baax-
HOCTHHA DPEXHM XHJABIX MNOMEIEHHX OTHOCHTCH K KaTero-
pHH <«HOpMaJbHHi», CiexoBaTenbHo, coraacHo TaGa. 2
npuioxerua 2 x rinase CHull I1-A.7-71 pacueTnbie 3unaye-
HUA A HaAMeXHUT npuHHMaTe no rpadam b rtabGa. 1 npu-
noxenus 2 x rnase CHulIl I1-A.7-71.

Kosq:(gumaemu TeNNONPOBOJHOCTH
kkas/m-4-°C npunumaeM:

KJaJKH A3 TJIHHAHOro Kupouua — 0,7;

MHHEPANOBATHHX naut — 0,052;

mTyKaTypKu — 0,55.

Pacuer Benercs no maomanu 117X100=11700 ca2
[TockonbKy CTeHa HeONHOPOAHA, ONpelensieM ee TepMHYe-

MaTepHanos B
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CKO€ CONpPOTHBJEHHE, pa3pe3ast MIOCKOCTAMH, NapaaieNbHbl-
MH H NEPHeHIHKYISAPHEIMH TEIUVIOBOMY NOTOKY.

1) Ilpu paspeske oOrpaxcaeHusi NJOCKOCTAMM, Mapas-
JICTBHBIMH TEIUIOBOMY MOTOKY MMeeM ABa yuactka [ u Il

Yuactok I
HapyxHasi KApniyHasi cTeHKa TOJWMHOA 12 cm
0,12
=-—=0,171
Ry K;
1pad O o2 1o 1-1
T - IR A0S LEF
R RIS S(S
L L] | =5
2pad v 12 flo2-2
1 g o o =1 =—
-9
N 097 | %/2@{0250
Bosdywwere npocroiny 400

Puc. 121. K pacueTy TenaoconpoTHBJEHHS CTEHB

MunepanoBatias BAHTA TOAUHHON 7 CM
0,07

=~ =1,35.
*7 0,052
BHyTpeHHSIn KHPNHYHAS CTEHKa TOMIUHHOHA 12 cm
0,12
=——=0,171.
9="0.7 =0

IrykaTypka Ha BHYTpeHHell NOBEPXHOCTH TOJILH-
Holt 1,5 cm
Ro=222 0,03
4= T o= .
0,55 ’
Boanywuas npocaofika Rs.n TOMUHHOK 9 c# HAXORUTCS
B 30HE OTPHLATeJbHBIX TempepaTyp. [lo Ta6a. 4 riaBm
CHHuIT I1-A.7-71 ee TepmMHuueckoe CONDPOTHBIEHHEe Ry p=
=0,2], yMHOXEHHOe Ha KO3(hQHIHEHT, 3aBHCAINI OT pas-
HOCTH TeMIEepaTyp Ha MOBEPXHOCTAX BO3AYLIHOH NPOCION-
Kd. TlpamMeM ero Ha OcHOBe InpeiBapHTENbHBIX PacueToB
paBHBIM 1,12 H TepMHuecKoe CONMPOTHBJIEHHE BO3AYIIHOH
NpocnoiKn Gyaer

Rs.n=0,21-1,12=0,23 x2.4-°C/kKaax.

Jas npoeepxku 3TOro Kost¢gHIMEHTa HYXKHO onpene-
JIUTb COTIPOTHBJEHHWE Temonepexade yuactka / mo ¢opmy-
qe (281)

Ry¢=0,133+40,17141,35+40,1714+0,2340,034-0,05 =
=2,13 m2.4.°C/kKaa,

TemnepaTypy BHYTPeHHeil NOBEpXHOCTH JO60Oro rn-ro
CNIOS OTPAXKAZIOUell KOHCTPYKLHH, CYHTas HYMEPaIHIO cJlo-
€B OT BHYTpeHHell NOBEPXHOCTH OrPaxJeHHs, ONpeiensem
no gpopmyse

lB-——t,.,(l - )
=ty ———|—+ X, R},
Tn/’ s Ry %'*‘ n—1

rae  lp— TeMIepaTypa BO3LyXd B RNOMelleHHH B_2pad,;
ty— TeMIepaTypa HapyXHOro BO3fyXa B 2pad;
R,— conporuBienne Tengonepegaye KOHCTPYKIHH,

(285)

174

O — KO3 bHIUHEHT Tenjlonepefladn BHYTPeHHeHd mno-
BEPXHOCTH OrpaXAamoumed KOHCTPYKIHH;
ZR—cymMma Tepmuyeckux comnpoTuBienuit (n—1)

NepPBLIX CJ0EB KOHCTPYKIIHH, PACNOJOMEHHBIX
MeXAy ee BHYTPEHHEH MOBEPXHOCTBIO H MoO-
BEPXHOCTbIO, TEMIEpaTypa KOTOPOH omnpeneds-
ercsl (Tn).

IMpuuamas ¢, =18°C; tga=—31°C (xak aJs «Jerkoi»
KOHCTPYKIHH) M Gp=7,5 H NOACTABAsiA HX 3HAYCHHA B
TePMHYECKHE CONpOTHBJEHHS cloeB B dopmyny (285), na-
XOJMM TEMIEPATypH NOBEPXHOCTEH BO3AYNIHOI npOCAOHKH:

BHYTpPEHHEH MOBEPXHOCTH

18 1 31
T, =18 __5_2i13_l 0,133+ 0,03+ 0,171 +1,35) =
= —20,6°C;
HApYyXHOIi NOBEPXHOCTH
18 1
Ty =18 — (—2%:—) 0,133+ 0,034 0,171 +

-+ 1,35 0,23) = —26°C.
lNepenag TemnepaTyp B BO3AYIIHOA npocioiike Oyner
Al =26—20,6=5,4".

U3 tabn 4 raaBsl CHull 11-A.7-71 BaguM, uTO KO3}-
¢unuent 1,12, yunTHBaoomui pasHOCTb TeMOepaTtyp npo-
CJIOAKH, BHOPaH NpaBHJLHO.

TepmHyeckoe COMPOTHBJEHHE YYacTKa CTeHBl Oyger:

R:=0,1714-0,234-1,354-0,1714-0,03=1,95.

¥Yyacrox 11

Yuactok IT coctout u3 4 cnoes:
Hapy>XHOH KHPNHYHOH CTEHKH TOJIHHOA 12 cm

0,12
=—=0,171;
Ry 0,7

BHYTpeHHell KHPIHYHOH CTEHKH TOJILHLOH 25 ca

0.25

Re=737

= 0,357;

BO3AYILHOI NPOCHOHKH TOJLIMHOM 3 CM.

Tak Kaxk mnpociofika B pfigax KJIafKH PacrnoJaraercs
B 30HE TO IOJOXHTEJbHBIX, TO OTPHLATEJbHHIX TeMMepa-
TYp, €e TepMHYeCKOe CONpOTHBJElHe NPUHHMAETCA 110 Tab,1. 4
raaesl CHull I1-A.7-71 cpennum

0,164 0,19

=0,175.
2 ’

Ran=

Koagpduurenta Ha pasiiocts TeMnepaTyp BBOAHTL He
HYXHO, TaK K3aK Pa3HOCTb TEMNepaTyp B NpOC/OiKe Gan3-
Ka K 10°.

BHyTpennsist m1ITykaTypka

0,015
Ry = 55 0,03.



Tepmudeckoe conpotuBieHHe yyacTka II Gyzer
Ri11=0,1714-0,357+0,175+-0,03=0,73.

IMnomany yuactka Fri=11700—10500=1200 cx?
[To popmyne (281) noxyuum

11 700
= ———— —1,66.
Ru 10500 1200
1,95 ' 0,73

2 T110CKOCTAMH, NEepPHeHAAKYISAPHHMH HanpaBieduio
TEIIOBOrO IOTOKA, pa3pe3aeM CTEIKY Ha naTb caoes. Bh-
YHC/IsieM CONPOTHBJIEHHE!

0,12

0.7
croit 2 Mo Bo3aywWHON npocaoiike Ry=0,23 #2-4.2pad/kkax;

cnoft 1 no xupnuuy Ry= =0,171 s2.4.2pad/xkax;

’

crof 3 Mo MHHEpaJoBaTHBIM INIHTaM Rz =

»

0,052
=1,35 #2-«.2pad/xkar u F1=10500 cm?;
NO KHPNHUY R; = -0'—7 =0,171 u2-4-2pad/kkar nu Fri=
=1200 cu2. ’
Il 282 R 11700 =
o dopmysae (282) nonydaeMm Ry= 10500 1900
1,35 0,171
___0’79»42-4-2;)110
KKaa
. 0,12
cI0f 4 mo xupnuuy R;= W=O,l7l M2.u.2pad/kkaa,

caoft 5 no wrykatypke Rs=0,03.
Taxum o6pa3som:

R_=0,171 +0,23+0,79+0,171+Q,03= 1,39 M2 .4.epad/kkan.

BesHuHHY TepMHYECKOrO COYIDOTHBJEHHS KHPIHIKOR
K1ajxu onpejesnsiem mo gopmyse (284)

1,66+ 21,39

R= 3

= 1,48 #%.4.2pad/kkan.

M5 onpejeseHss CONPOTHBJEHHS TeMJonepefaye Kup-
nHYHOK  cTeHnl  npuHuMaeM 1/apy=0,133 u 1l/ag=
=0,05 m2-«.2pad/xxanr.

BeaudrHa cONpOTHBJEHHS KHPNHYHOM CTeHH OyaeT
Ro==0,13341,484-0,05=1,66 s?-4.2pad/xkxan.

Ilpunmep 2. OnpenennTb TEMNepaTypy Ha BHYTpeHHel
MOBEPXHOCTH OrpajKIeHHs, pacCMOTPEHHOro B mnpuMmepe |.
HauGonee TennonpoBOAHOH 4YAaCTBIO SIBJASETCS NONEpeyHast
BEPTHKAJbHAA CTEHKA.

Onpegensem TeMNEepPaTypy BHYTPEHHER MOBePXHOCTH
CTEHKH KaK TeIJIONPOBOLHOTO BKJIOYEHHS NO ¢GopMyJe

t Ry+ (R — Ry)

Tx=1p

1
s (g —1ty), (286
s o (b—t). (286)

rae Ry ~— COTMpOTHBJEHHe Tenjonepefaue  OTPAMACHHS
Ry =1,66;
L L
Rg— 10 e, Bxkmouenns Ry =0,1334-0,7334-0,05=
=0,92;
1— K03 HUHEHT, 3aBUCAILKI OT OTHOLWIEHHS LIXPH-
a
HB BKJIOYCHHI K €ro TOJIIHHE i

a— WMpHHA BKJIOYEHHs =2 cM;
6 — Tonmuuna creHn =40 cx

12

a
—_— = —=0,3 = 0,65,
5 40 o HT 5

[NoacrasasieM uaiineHnble 3HaueHHst B Qopmyay (286)

0,92 + 0,65 (1,66 —0,92)
1,66-0,92

ty=18— 0,133(18+31)=12°C,

TemnepaTypa Ha BHYTPEHHell NMOBEDXHOCTH BKJIOYEHHS
nonyuera 12°C. TeMnepaTypHHIl nepenag Mexay TeMmuepa-
TypOi BHYTDEHHEro BO3AYXa H BHYTPEHHEH IOBEPXHOCTHIO
BKJIIOUEHHS cocTaBui Aff=18—12=6 npm aonyckaemom
rnasoii CHull I1-A7-71 zana XKunbix 37anufi Af®=6°,

3. TnaBa CHuIl II-A7-71 He TpeGyeT NpPOH3BOAHTDL
pacuyeThbl BJAaXXHOCTHOIO peXHMa:

a) HapyXHBX OTFPaXKAAlOIMHX KOHCTPYKIHil Nomeme-
HHH C CYXHM PeXHMOM;

6) OAHOCHOfHEIX HAPYXHBIX CTeH MOMEIUEHHH C HOp-
MaJbHBIM PEXHMOM;

B) IBYXCJOHHBIX HaDYXHBIX CT€H NOMEIIEHHA C HOP-
MaJIbHBIM DEXHMOM, eCJH BHYTPEHHHH CJOM CTEHM BBIMNOJ-
HEH H3 TSXeJoro GeToHa HJM APYrHX MaTepHANoB C CO-
NPOTHBJEHHEM NADONPOHHUAHHIO Ra:nZ=12;

T) TPEXCHOAHBIX HapYKHHIX CTeH C BHYTPEHHHM H Ha-
PYXHBIM cJioeM 43 GeToHa HJH JAPYFHX MaJonapoNnpoHHIa-
€MbIX MaTepHaJOB:

NOMEIEHHH C HODMAJIbHEIM DEXHMOM, €CJH OTHONIeHHE
CONPOTHBJIEHHSA NMapoNnpoOHHUAHHIO BHYTPCHHEroO CJOS K CO-
TNPOTHBJCHHKIO NAapONPOHHIAHUIO YKA3AHHLIX Cl0EB 6OMb-
we 1,2;

NOMEUIeHHil ¢ BAaXHBIM DEXHUMOM, €CJIH OTHOLIeHHe CO-
NPOTHBJIEHHH I12PONPOHHLUAHHIO HADPYXKHOFO cJa0s 60Jb-
we 1,5,

4, Hapyxuble KHPNHYHBIC CTEHH, BO3BOAHMble B pas-
JuyHRX pafionax CoBerckoro Coio3a, ROMKHH OTBEYaTb
HOpMAaTHBHHM Tpe6oBaHusM raasm CHull II-A.7-71 B or-
HOIUE€HHH CONPDOTHRJEHHSA TEmaonepeaave, Tenuoyc'roﬂquao-
CTH, CONPOTHBJIEHHS BO3AYXONPOHHUAEMOCTH H BJaXHOCTHO-
MY PeXHMY.

5. ConpoTuBienne Temsonepenave R, OCHOBHBIX THNOB
CTeH, NPHBELEHHHIX B HACTOMIEM PYKOBOACTBE, HaHLl B
Taba. 89—91.

IlpnBenennble B Ta6a. 89—91 cONpoOTHBACHHS TeMJIO-
nepenavye Ry B mM2.4.2padfkkan cTem HaHB A KJIAXOK Ha
TsKeJoM (NMecyaHoM) pacTBope, 6e3 yueTa TepMHUUYECKOTO
COIIPOTHBJIEHHS WITYKaTYPOK. IIpH HaaHunH BHYTpeHHell HJIH
HapyXHOR IITYKaTypKH K BeauwuuHe Ro caexyer npu6as-
aatb 0,02, a npy Hanuuk obeux WTYKaTypok — 0,04, 3na-
YeHHS Ro B YHCAHTENE NPUBELEHBl AJs1 YCAOBHH 3KCIIyaTa-
unn A, a B 3HaMeHaTeNe — JJIs YCJOBMil 3Kcmayarauun B
(cm. raaBy CHull I1-A7-71).



Ta6aunmna 89

ConpotHBhenue Tengaonepenave Ry B #2-«.2pad/KKas cTeH U3 GETOHHHX KaMHe#
AJs YCHOBHA IKcnayaTauuu b

CteHa H3 GeTOHEBIX ¥aMHefl
Ll
3§ TPEeXNYCTOTHRIX CO CKFOSHBIMH NYCTOTaMH
e ¢ meneBBRHBIMH
Trn xaaaxkH CTeH 5E nycroTaMu Ge3 3acHNKK NYCTOT C 3acmnxoft nycror
B MaTepHan :S waakom (A=(),25)
=
EE opH 06beMHOM Bece GeTOHA Ha KOTeJbHRIX LInaKax, meM3e, H T. II. B Ka/M3
B
o8 150 | 1800 | 2200 1500 1800 2200 | 1500 1800 22)
1. ge. 50), cnsommuas 190 0,64 0,59 0,49 0,5 0,46 0,42 0,62 0,57 0,49
1T (pme ) 290 0 87 0,78 0,64 —_— —_ —_— — — —
390 1,11 0,99 08 — —_— — — — -
490 1,35 1,2 0,96 -_— — — — —_—
2. X (puc. 59, 6) ¢ yIMHPEHHEIM IO 420 1,25 1,13 0,94 — — — —_ - -
40 MM (n;;ngu ) yIp e 520 1,49 1,34 1,1 —_— — — _— — —
3. II (puc. 50, @) cuaownas ¢ nepe- 390 — — - 0,84 0,76 0,67 1,04 0,95 0,79
BA3KOR THYKOBHIMH KaMHSIMH 590 — — — 1,18 1,08 0,93 1,48 1,32 1,09
4, XIVa (puc. 75) cnaownas ¢ oG- 520 1,25 1,12 1,00 0,99 0,94 0,76 1,21 1,12 0,98
NUIOBKOR B '/p KHpPOHYA; nepesBf3Ka
KNaZk® ¢ OGJAELOBKOR OCYIRECTBAALT-
cAl KUDOHEYHBIMH pAZaMH
5. XIV6 (pHe. 75) cnaowHas ¢ 06- 320 0,81 0,76 0,66 0,67 0,63 0,59 0,79 0,74 0.6
ABOOBKOA B '/ KHpIAua; mnepesf3xa 420 1,04 0,95 0,81 — — — - i -
KIaZKH ¢ oGIHNOBKOft OCYyDIecTBASET- 520 1,28 1,16 1,02 — — — - - _
Cc METaNNRYeCKHMH CKoGaMu

Ry cten H3 GeTOHHBIX KaMHell ¢ O6beMHLIM BecoM 6eTOHa Ha KOTeJbHBIX MIJakaXx,
nem3e H T. . B x2/«®

1500 1800 2200

6. XI (puc. 59, 8) ¢ NMpoMeXyTKOM B

50 MmM, 3aUOAHEHHHM mMJaKoM, H C
nepeBsakoll  PACTBOPDHHIMH  apMHpO-
BaKHBIMH RRadparMamu:

a) H3 CHNOImMHMX xaMmuelt , . . 440* 1,05 0,93 0,77
6) H3 TPEXNMYCTOTKMX KaMHeR ¢

3acHIROA NYCTOT B KaMHAX
oIakoM . . . . . . . . . 410 1,24 1,15 1

Ro cten npr o6beMHOM Bece XaMHefl H3 suencroro GeTona m x2/s?

600 800 | 1000
7. CnaoUIKAR KAAAKA H3 CMJIOUIHEIX 150 1,28/1,16 0,99/0,89 0,78/0,70
KaMHel H3 SR4eHCTOro OeToHa THONA 240 1,55/1,41 1,20/1,08 0,94/0,83
I11a (puc. 51) mas ycnoBef sxkcnaya- 290 1,86/1,67 1,42/1,26 1,10/0,97
TanHE A R 340 -— — 1,63/1,46 1,26/1,10
390 — — 1,85/1,64 1,42/1,23

Ro crex npu o6beMHOM Bece KaMued u3 GeToHa B Ka/x?

1000 | 1200 | 1500
8. CnaomwRAR XABNKA H3 CNJOIIEHIX
KepaM3HTOGEGTORHEIX KaMHef:
Tuna {I g III (DHC. 50) 190 0094/0081 0073,()-66 0.56/0.53
290 0,34/1,15 1,01/0,91 0,76/0,71
390 1,74/1,48 1,29/1,16 0,96/0,89

® IIpy yBEAHREHRE TONIMAHE NMPOMEXNKYTKA MEXAY KAMHAMK CO MAAKOBOR 3achNKOf CBepx 60 MM K SHaueHHAM, YKa3aHHLM B Taba. 89,
npuGasnsierc 0,04 HA KaXABA AONONHHTENbEBIA | cM NPOCAOAKH.

Mpumesanue Man cres H3 Knafok THOO® XIVa u XIV6 R, NOACYHTAHO C YYeTOM OOAHLOBKH H3 MNOJHOTEIOrD KHPIHYa.
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Ta6nuua 90

Conportusaenne rennonepenaue Ry B M2.4-2pad/KKas cTen M3 Kupnu4da
# KePaMHYECKHX KaMHeR (COAOMIHLIX ¥ C NPOCAOHKOA ToRMMHOA 50 Ma)

3Hagenns R, cTeH
#3 KJafikH ¢ npocaoft-
A3 KAaJKH ¢ npocaofi- Koft, 3amonneHHo{
H3 COAOWIROA KaaaKH xofi, 3anosiHeHHON MHHEPAJIOBATHLIMKE Ma-
Tun KAaAKH CTEH H MaTepEan maakom, ¥ =1000 Kx2/m® TCpHaNaMH,
v =400 Ka/m’
Mpr Toamune crennt (53 WTYKATYPRH) B MM
250 s | s ] 610 420 | sso | 420 | 550
1. Knanka cTeHul M3 TJAHHAHO- 0.59 0,81 1,03 1,25 1,01 1,22 1,37 1,57
ro  OGLIKHOBEHHOro  KHpIHHa, 0,55 0,73 0,92 1,10 0,94 1.07 1,17 1,36
cnaomHas (tum. I, pue. 49) n ¢
ywupenusiM wWwBoB  (tMn  IX|
pHc. 59, a)
; 0,74 1,02 1,31 1,60 1,21 1,50 1,56 1,86
2. Knagpxa creuw ThHna [ u3
MyCTOTENOTO Kﬂpﬂan c ]9 H 32 0,64 0,87 1,11 1,34 l,04 1,26 1,4] 1,58
NycTOTaMH H OOBEMHBIM  BECOM
1300 x2/m3, a Taxxe u3 Kepamu-
yecKHX KaMHeil ¢ 7 uan 18 mesne-
BHAHBIMH NYCTOTaMH, CIVIOWIHAasN
(puc. 49) ¥ ¢ YIIHDEHHBIM WBOM
tana IX (puc. 59, a)
0,64 0,87 1,10 1,34 1,06 1,30 1,30 1,63
3. To xe, U3 NYCTOTEJOrO KHp-
NHYa 0G'beMubLIM BecoM 1450 xe/? 0,6 0,82 1,03 1,12 0,97 1,18 1,20 1,49
0,71 1,13 1,46 1,78
4. Knagka ©3 TpemesbHOro — — — —
KHDNHYAZ OODBEMHHIM BECOM €ro 0,73 1,02 1,31 1,60
1000 x2/a8
0,64 0,87 1,11 1,34
5. Knaaka u3 maaxosoro Kump- - — — _
nHYa O6bBEeMHHM BECOM  ero 0,60 0,81 1,03 1,25
1400 xe/m?
6. Knagka H3 CHAIBKaTHOro 0,56 0,76 0,96 1,16 —_ - — _
KHpnHYa Ha Jo6oM  pacTsope, 0,51 0,69 0,86 1,03
o6beMHRIT Bec Kaaaky 1900 x2/m3

Ta6bnunua 91

ConpornBaenue Tenaonepenaue R, 8 s2-4-2pad/kxkar CTEH W3 KMPNHYHLIX OGAETYEHHBIX KAAAOK
6e3 yuera IWITYKATypKH

Ry cren u3 ob6aeruennoft KaaAKu ¢ 3anof-
HEHHEM UPOMEXYTKOB MeXAYy KHPNHIHLIMK
Tonmuna creunt CTeHKaAMH
THn Knaflknk cTeH ¥ MaTephan 6ea WTYKAaTypK4

B MM NerkaM GeToHOM maakoM ¢ Y=1000

c P =140 x2/»® Kalsn?

. VIII (puc. 58) KnpnuuHO-6€TOHHas 380 0,85/0,76 -

420 0,92/0,83 —

510 1,11/0,99 —

580 1,24/1,12 —

640 1,37/1,23 —

680 1,44/1,35 —

2. VII,a (puc. 56 u 57) ¢ BepTHKajAbHBIMH MOMEPEUHBIMH 380 0,84/0,76 1,11/0,95
CTEHKAMH H C 3aNOJIHEHHEM NpPOMEXYTKOB (KOJoAaLeBas 420 0,93/0,83 1,25/1,07
KJIaaKa) 510 1,11/1,00 1,57/1,34

580 1,25/1,12 1,82/1,53
640 1,35/1,22 2,04/1,7
680 1,43/1,29 2,38/1,86
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I1podoaxcerue Taba. 91

Ro cTeH H3 KHpIIHYa H TeIJIOH3OJASANHOHHBIX I[JHT
C"Ir‘g;':lu)llug:? H3 SAYeHCTOro GETOHB, TFHIICOOTTHJAOYHDBIX, FHICOWINAKOBLIN 1T T 1l
Tun Knapke CTeR ¥ MaTepuas WTYKaTYPKH npH oG'beMHOM BECE TNNT B K2fmd
o 400 500 600 81U 1000 1200
3. 1V, xupnuuHasg KAaAKa ¢ [JHTAMH
U3 SUEHCTBIX GETOHOB, T'MICOOMMJOYHBI-
MH, THICOUITAKOBBIMH H T. I. (pHC. 53)
a) cHjJowHas Ka1afika B 1/, kypmuya
C NJIHTAMH TOJIIHHON B MAM:
0,95 0,86 0,78
60 190 0,87 | 0,77 | 0.70 - - -
1,13 1,02 0,90
80 210 1,06 | 0,9 | 0,82 - - -
1,31 1,17 1,03
100 230 1,20 | 1,04 | 0,93 - - -
1,49 1,32 1,15
120 250 1,37 | 1,17 | 1.0 - - -
1,85 1,63 1,40
160 290 170 | 1,47 | 1.2 - - -
06) xnanka B 1/, KHpNHYa ¢ BO3AYIL-
HOH MNPOCJOAKOH H INIHTAMH TOJILHHON
B MAM:
{,15 {,03 0,35
60 210 1,04 | 0,94 | 0,87 N N N
1,30 1,18 1,08
80 230 1,21 1,00 | 0,98 - - -
1,48 1,34 1,20
100 250 1,3 | 1,21 | 1,12 - - -
1,66 1,49 1,32
120 270 1,5¢ | 1,3¢ | 1,20 - - -
2,02 1,80 1,57
160 310 1,87 | 1,60 | 1,43 - - -
B) cnioliHas KAafka B | xkupmuy ¢
NJIHTaMK TOJIIHHON B MAM:
1,16 1,08 0,99 0,90 0,82 0,76
60 320 1,06 | 09 | 0,8 | 080 | 0,74 | 0,68
1,34 1,24 1,12 1,00 0,90 0,81
80 340 1,22 | 1,08 | 0,99 | 0,8 | 0,8 | 0,72
1,53 1,38 1,24 1,09 0,97 0,86
100 360 139 | 1,22 | 1,11 | 0,97 | 0,89 | 0,76
1,70 1,54 1,37 1,18 1,04 0,91
120 380 155 | 1,35 | 1,22 | 1,05 | 0,98 | 0,80
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[Tpodoarxcenue raba. 91

Ty KAagKH CTeH H MaTepHal

To/HHA CTeHH
6e3 IMTYKAaTYPKH

Ro CTEH K3 KUPHOWYA ¥ TeNJOWMIONAUKOHHBIX TAUT

H3 SIYeHCTOro 6eToHa, r'HICOOINHJIOYHKIX, THACOIIAKOBKIX H T. A.
npy o6beMHOM Bece TIJINT B K/ M’

B MM
400 500 600 800 1000 1200
r) Knagka B | KHpNMY C BO3AyUWIHOH
NPOCNOHKON M MJIHTAMH TOJILHHOM B AAL
1,34 1,25 1,16 1,08 1,00 0,94
60 340 — -
1,23 1,13 1,06 0,98 0,92 0,86
1,52 1,41 1,29 1,17 1,08
80 360 0,99
1,40 1,25 1,18 1,06 0,93 0,90
100 380 1,70 1,56 1,42 1,27 1,15 1,04
1,57 1,40 1,29 1,15 1,03 0,94
120 400 1,88 1,71 1,54
1,82 1,65 1,48 - -
1) cnioliHas xnaaxa B 1!z Kupmiua
€ WJIATAMH TOJUIHHON B MM:
60 450 1,38 [ 1,29 | 1,21 1,12 | 1.05 | 0,98
1,24 1,14 1,07 0,99 0,93 0,86
80 470 1,56 1,45 1,33 1,21 1,12 1,03
1,40 1,27 1,18 1,08 0,94 0,81
100 490 1,74 1,60 1,46 1,31 1,19 ,08
1,58 1,41 1,30 1,16 1,10 0,9
120 510 1,91 1,761 1,61 1,40 1,17 1,13
1,74 1,54 1,41 1,24 1,12 0,99
e) kaanka B l!f; kupnuua ¢ BO3AYW-
HOH MNPOCJOHKOA H IVIHTaMu TOJWHMHOMH
B MM
.55 1,46 ,38 , .2
60 470 ) 1,3 1,29 1,20 1,14
1,41 1,31 1,24 1,16 1,10 1,03
30 490 1,73 1,62 1,50 1,38 1,29 1,20
1,60 1,44 1,36 1,24 1,16 1,08
100 510 1,93 1,77 1,63 1,48 I.3€L 1,25
1,74 1,57 1,47 1,33 1,23 1,12
120 £30 2,09 1,97 1,75 . . .
1,91 1,71 1,57
X) CIVIOIIHAas KJAajka B 2 KHpNuYa ¢
TINTAMHY TOAUMIMHONK B MM:
60 580 1,60 1,51 1,43 1,44 1,27 1,20
1,42 1,32 1,25 1,17 1,11 1,05
1,61 1,45 1,36 1,25 1,17 1,09
100 620 1,96 1,82 1,68 1,53 1,41 1,30
1,73 1,58 1,48 1,34 1,23 1,13
120 640 2,14 1,98 1,80

1,93 1,72 1,59
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[1podorxcenue Taba. 91

RO CfCH H3 KHpPNHYA H TeNJOH3ONAUHOHHBIX NJIHT

Tonmuna cTens
Tiun xJagKH cTeH H MaTepHasn Ge3 IUTYKATYPKH

B MM

H3 AYEHCTOTO 68‘1‘03&, THIICOONIHJIOYHbIX, [HNCOLUIJIAKOBBIX H T. A.
npH o6beMHOM Bece NJAHT B Ke/M?

400 500 600 800 1000 1200

3) KJafKa B 2 KHpMAHUa ¢ BO3AYWHOH
NPOCJAONKOR H NJAHTAMH TOJUIHHON B MAM:

1,77 1,68 1,60 1,50 1,44 1,36

o0 600 1,60 1,50 1,43 1,34 1,29 1,23
1,90 1,85 1,71 1,60 1,50 1,42
50 620 1,77 1,63 1,55 1,43 1,34 1,27
2,13 1,99 1,85 1,69 1,53 1,47
100 640 1,93 1,77 1,66 1,52 1,41 1,31

NMpuMeuaHn

e. Pacuer CONpoTHRJIEHHs Tenjonnepenaue creH, He BolwleamHx B Ta6Ga. 89—91, NPOH3BOAUTCA B COOTBETCTBHH €
raasoft CHuIT II-

H
7-71.
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ONMEYATKH

Konounka

Crp. Crpoka Hanewartano Crhexnyer 4yutath
35 Hpaaax 3-51 cHnay ADMHPOBaHHeM, a TAKXKe B Cayuasx.| apMupoBaHHeM. [ass KOMIJICKCHBIX
KOTR2 Tpebyercs 3HAYHTENbNO yBe-| KOHCTPYKUHH npHMenserca KHPIHY
JHYHTD HECYlLyio CNIOCOGHOCTD CHJIb- TrIHHSAHBIA [11aCTHYECKOTO npeccoBa-
HO HArPYKEHHBIX 3.JeMeHTOB HHS1 MapkH He MeHee 100 n Geron
MapKH He Bhilile 150
4= 2F 5(54-103) _ 314F, 0.34 = 2F 2(54+-103) 100 _ 3l4Fg
60 | Jlesan | 9-7.cBEPXY U 85.54.103 1890 ' |7 34.54.103 1890 °
9] | Jlesan | (8- chu3y 0,7-15-3330 0,7-1,15-3330
117 | Jlesan 21-5 CBEPXY e’ =1ys—ep=231,9—1,87=30 cu> e =y,—ep=24,1—187=922 cM
bzd /blc
" = 2 (2" — "__dy2 . L (%' — )2
117 | Jlesas | 22-a cmepxy | ¥ V p, F A" —d) x ‘/ b, (8 A~
117 | Jlesas | 23-2 cBepxY =248 cn, =289 cM;
117 | Jlesan | 24-1 cBepXY he=x+e"=2484+30=548 cm; | he=x+e'=289+222=51,1 cn;
) Frp.e=90(30+22)+28-282 = Fup.c =90(51,1—4 L9890 —
117 | JleBan 13-7 CHH3Y BT e mp.c =(5390 mz{H 282
i Napeg. =1.097-0,5.6497 - 17= Nupen.=1.097-0,5.5390.17 =
147 | Jlesan | 82 can3y =45200 k=452 1>40 1. 7100 KEm44d w0 7
119 | Jlesas 18-51 CHH3Y Fap.c=239+423,2=2610 cwm2; Fnp.c=23,9-904+23-20==2610 cu?
119 | Jlesass | 17-s1 cHH3Y Fap=269+232=2800 cx? Fup==26-90+23-20==2800 cv2.
148 | Ta6amua, | 1-1 rpaga 0.4 0,04
cnipasa, | 5-51 CTPOX2
CHIBY
157 | Tipasas | 3-n cum3y (Dn+Ds). (Ds+Dy).
150 | Taganua s |1.50] 125 115[1,1] 1.07] 1.055]1.50 }1.25 1115 41,1 1,07 1,054
83
176 | Ta6amua, | 3-1 Tpada 0.34/1,15 1,34/1,15
cripasa, | 2-f1 CTPOKA
CHH3Y
177 | Ta6a. 90, 2-s5 rpada 0,71 0,81
cnieBa, 3-1 cTpOKA

CHU3Y
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