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YK 69.056.5

PexomeHoBaHbl K U3AAHAK peleHUEM CEKIMH KOHCTPYKUMA HayHO-
Texumueckoro copera [IHUMUIIT sxmmuma CocrpaxnascTpos,

PexoMeRadmM 10 KOHCTPYMpOBaHMIO W DPacyeTy MaHeIbHO-
ONIOYHBIX 3/aHHMI ¢ MpUMEHEHHeM 06beMHBIX OIOKOB THNA KO-
nax”’/ THAUIII xmnnwa.—M. .Crpoituspat, 1986.—108 c.

ConepxaT npaBuna KOHCTPYWPOBAHMS M Pacyera, a TAKXKE OCHOBHBIE
TONOXKEHUA 1O H3FOTOBJICHMIO M TEXHUKO-3KOHOMHYECKOMY aHAIHU3y
KOHCTPYKUMH 3faHMil MaHeIkHO-GNOYHON KOHCTPYKTUBHOH (ACTEMSI.

MpuBoaATcd peKOMeHOAUMHM MO HANBHEHIIeMy COBEPLICHCTBOBAHUIO
MaccoBOI'0 TOPONCKOIO Y CEJIHCKOTO JKIIMIHOTO CTPOHTENLCTBA HyTeM
CHMDKEHMSL CyMMapHO! M HOCTpOevHOl TpYJOEMKOCTH, a TaKXKe CPOKOB
BO3BENICHUA 3MAHMN 32 CYeT MPUMCHEHWA 00BeMHBEIX OIIOKOB M MpOCTpaH-
CTBEHHBIX 3JIEMEHTOB B COYECTAHMM C KPYHONAHENBLHBIMY KOHCTPY KIMAMH
CTE€H M NMEePEeKPRITAN,

VHIKEHEPHO-TEXHHYeCKMX PaGOTHMKOB NPOEKTHBIX M CTPOUTEINE
HEIX OpTaHu3aIpi.

Tabn. 12, un. 62

Pa3paGoTane; [IHAMOIII sawinma (KaHpuparsr TexH, Hayk J.JL.Baii-
cMaH — pasg, 1 — 4, mpwr, 2 — 6, 8; H.A. Huxonaes — pasg. 1 — 3;
C.C. T'aepunoBa — pasu, 4; J.I. Harimosa — pasa,. 4, mpu. 8; 10.T, I'pa-
HUK — pa3g,. 3; xaHa, 3KoHOM. HayK A A, BynunoBmi — paan, S; uHXeHe-
pbl B, Kypunxos — pasn. 1 - 4, npun. 7; KM, I'prmenckas, H,B. Kypouw
KuHa — pasp. 5; B.I. Beppwuenckutt, U A, BpayHcmopdep — pazn. 2, 3),
mpu yvyactun HUUCK I‘occ'rF[on CCCP (p-p TexH, Hayk [0.1, HemumpioB —
npun. 8; xaHm, TexH, Hayk ILU, TonyG — pasp, 2, 3; wixenepst A M, Jly-
naH, B A, Jlactuk — pasn, 2,3; B.I', Ko3rips — mpui, 8) ; KUCH (xaupuma-
Thl TexH, Hayxk B.U, Pesnmuenko; B.JI. Bepoukutt — paspn, 2, 3), Kues-
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1. OBIIAAI YACTD

1.1. Hacrosnme peKoMEHOALMM pacHpOCTPaHAIOTCA Ha NpPpUEKTHpOBaHMe
MONHOCGOPHRIX JKWIBIX 3MaHuit BuicoTo#t mo 16 3Takelt BKIIOWMTENBHO C Npu-
MeneHveM oGbeMuBIX Gnoxosl u mpocTpancTReHHBIX aneMenToB2 B COUETAHMH
C HeCYLMMM M OTpAX[FAONMMY KpYNMHONAaHeNBHBIMH KOHCTPYKUIMAMM CTeH ¥
NepeKphITUit, BOSBO[MMLIX B TOPOJIGX M CeNLCKMX  paifoHax B OOBLMHLIX MMIKe-
HEpHO-Te0I0TMYeCKHUX YCIOBUAX.

Hnga ceicMMYeCKMX paitoHOB, IPOCANOUHBLIX TPYHTOB M TOpHLIX BBIpa-
GoTOK cnelyeT pPYKOBOHNCTBOBATLCH COOTBETCTBYIONMMM HOPMATABHEIMU NO-
KYMeHTaMK.

1.2. [laHenbuo-OnouHas cHCTeM2 NO3IBONACT COXPaHWTh NpeUMyliecTBa
KpYIHOMAHEIBHBIX 3faHnil B YacTU CO3JaHUsl Pa3HOOOPa3HLIX IUIaHMPOBOYHBIX
pellicHuit  KBapTup c Gonpummu (mo 6 M) pasmepaMu RomeltcHuti no dacagy
M COKpATUTh MO CPaBHCHMIO ¢ KpYIHONaHeNnpHOM cucTeMoll Cpoku BO3BEHCHUA
3MaHKH, a TaxoKe UX CYMMAapHYIO M OCTPOSYHYIO TPYHOEMKOCTE 32 cUeT BBeHeHus
00heMHBIX OIIOKOB M IIPOCTPAHCTBEHHEIX 37eMeHTOB U1 Haubornee HacCBHIILIEH-
HBIX KOMMYHUKAIMAMH ¥ 060pyToBasineM NoMeleH i 1 CIIOXKHEIX KOHCTPYKTUB-
HBIX SlYeeK 3 aHuA.

1.3. IlpoexTpoBaHWe 3[aHU} TMaHENEHO-GIOYHOK CHCTEMEI  BO3MOXHO
Mo TPEM HamnpaBJIeHMIM.

nepBoe — MCHONL30OBaHNE HOMCHKIIATYpH W3[eNVi AedcTBYIOLMX cepuit
KpYNHOMAHENBHEIX 3[aHUA C BBe[eHMEM NOMNONHUTENLHON HOMEHKIATYphl che-
LMaTEHBIX 0GLEMHEIX 6/10KO0B M IPOCTPaHCTBEHHEIX SNEMCHTOB )

BTOpPOE — UCTONBL30BAaHNE HOMEHKNATyphi niaeimi [OelictBylonmx cepuit
KPYOHONAHENBHEIX U 00BbeMHO-GII0YHEIX 3/1aHull, BBLIMYCKaeMbIX Ha 3aBOJAX
KpYIHOIAHENBHOTO ¥ 00keMHO-Grrounoro (OB JT) IOMOCTPOEHUSA [AaHHOTO
peTHoHa;

TPeTbe — Ha OCHOBE CHEUMaTM3MPOBaHHON HOMEHKIATYphl MaHENLHBIX,
O0BLEMHEIX U NIPOCTPAHCTBEHHBIX 3JIEMEHTOB, He CBA3AHHOM C KaKMM-IHGO Clo-
XUBILMMCS TpPOM3BOACTBOM (WIS HOBBIX  CHEUMATM3MPOBAHHBIX Tpelnpus-
THit) .

1.4. Macca 06BeMHEIX GNOKOR M MPOCTPAHCTBCHHBIX 3NIEMEHTOB MNaHellb-
HO-ONIOYHBIX 3[aHuit, NMPOEKTUPYeMBLIX MO NepBOMY M TPETheMY HalpaBJICHUIO
He [0IKHAa NpeBeIliaTh §—10 1, T.e. COOTBETCTBOBATH I'PY30MNOALCMHOCTH Mac-
COBLIX TOOLEMHO-TPAHCIIOPTHEIX MEXaHM3MOB, NPUMCEHSAEMBIX B KpYyIHoNa-
HenbHOM JoMocTpoenuu [1].

Macca oOBeMHBIX GNOKOB ¥ NPOCTPaHCTBEHHBIX JICMCHTOB 37iaHuii, Npoex-
THPYEMBIX 110 BTOPOMY HallpaBJICHMIO, He JOJIXKHA MpeBbIlIaTh 25 1.

1.5. ObremHHle OnMOKM M NPOCTPAaHCTBEHHBIE 3ICMEHThI PEKOMEHIYCTCH
NpUMCHATE B INEepBYIO odepelb I pasMellieHUsl CAHUTAPHBIX Y3NIOB, KYXOHB,
necTHUL, MAMTOBHIX IUaXT, nofxait, GanmKoHOB W OPYTHX NoMellieHu#, HauGonee

1 OGLemHbLIMK GMOKaMIt HA3BLIBAIOTCA M3OCIUA 3ABOACKOrO NPOU3BOACTBA,
3aKimovaloniie B cebe 3aMKHyThIl 00LCM YacTW 30aHA, lpedHa3HaueHHbIC s
pasMEILEHNsT YacTH, OJHOTO WIM IpPYNNbl NOMCIICHUH, KOTOpLIC MOTYT GbITh
NONTHOCTBIO OTHENaHbI U 060pYNOBaHb] HA 3UBOJE.

TIpocTpatCTBEHHBIMU 3JIEMCHTAMH  HA3bIBAIOTCA M3IMENMA  3JABOACKONO
NpOU3BOMCTBA, JAKMIOUAOIME HEIAMKHYTYIO yacTh 06bema 3maupst  (TOIKUM,
Gan KOHBL, 3PKEPhl, KOHCTPYKUMK Kpbill, BXOIOB ¥ T.IL.) .



HACEINEHHBIX MHIKEHEPHBIM OGOpyAOBaHMEM M YCTPOHCTBAMH, & TaKKe ONA
3aMeHbl HECKOJIBKMX [MAHEBHEIX KOHCTPYKIMK, HauGonee TPYyHOeMKHX IpH
TPagUUMOHHOM MO3MEMEHTHOM U3TOTOBIeHMN. B 00BeMHEIX GIOKAX peKOMeH-
OyeTcA pasMeEllaTh BEHTWIAUMOHHLIC KaHAJILI, CAHUTapHO-TeXHMYECKHe IIpu-
Gophl, oGopymoBatue U HONBOAKU K HMM, CKPBITYIO IeKTPONPOBOAKY, YCTa-
HaBnMBaTh OKOHHEIE M OBepHble GMOKYU, BCTpOeHHBIe lLikadbl M aHTPECONH, Npe-
DYyCMaTPUBATH 3aBOACKYI0 KOMIDIEKTALMIO U BHYTPEHHIOK OTAENKY.

1.6. [TonHOTa OTAENKY U CTeleHb BaBOJCKON TOTOBHOCTH 06BEMHBIX GrIo-
KOB M [POCTPAHCTBEHHBIX 3MEMEHTOB YCTaHaBIWBAETCH TEXHUKO-IKOHOMMYEC-
xuM obocHoBauuem (TI0) Mo mpUHUMNY MMHUMYMA CYMMapHbIX (3a8BOOCKMX
1 IOCTPOEUHBIX) TPYHO03aTpaTl C YUeTOM PETHOHANBHBIX W MeECTHBIX YCJIOBMIf,
a TaK)Ke BpeMeHH Tofia U OOeCNeYcHHOCTM MX 3alUTHL [P TPaHCIOpTE U
MoHTdKe, CTeneHs 3aBoICKON TOTORHOCTH LOMKHA OBITh He MeHee 60% mns
06BeMHBIX ONIOKOB ¥ He Menee 50% ONsT NPOCTpaHCTBEHHBIX 9MEMEHTOB NpH
00sI3aTCNIBHOR  TOTOBHOCTY  CAMMTAPHO-TEXHMYECKOW, JMEeKTPOTeXHHYECKOH W
cnaGoTouol pasBodkM ceTel U TOATOTOBKU MOJX OKOHYATENBHYIO OTHENKY
CTEH K NOTOJIKOB ¥ HACTWIKY IIOJIOB.

1.7. B npouecce mpoeKTUPOBAHUA MNaHEBHO-ONOYHBIX 34aHUll o MnepBOMYy
HaupaBJIeHUI0 HeoGX0AMMO CIPEMUTBCA COXPAHUTH IUTaHWPOBOUHYIO U KOHCIPYK-
THBHYIO CTpYKTYpy XPYyDHONaHenbHOro 3HaHHA WM CCpHM HPOSKTOB, IIpH-
HATHIX 32 OCHOBY,

1.8, HoMeHkiaTypa TUNODPa3MEPOB U KOJMYECTBO MAPOK KOHCTPYKTHB-
HBIX OJMeMEHTOB MaHETbHO-ONIOYHOTO 3TaHUA  [OJXHO ObITh MUHHMAaTBHBIM.
Tlpu sroM HeoGxoguMMoO CcOGNIOJAaTe NPUHLMN PaBHOBECHOCTH KOHCTPYKIWME
B IpeleNnax YCTaHOBJICHHOH rpy30NOABEMHOCTA MOHTAXKHBIX KpaHoB. Ilpu Bo3-
BeJeHNN 3[aHKl, NPOeKTUPYEeMBIX Iio BTOpPOMY HallpaBleHMIO, nesecooGpasHo
nOpefBapuTesHOE YKPYNHEHHE MN2aHENBHBIX KOHCTPYKIWMll B HpOCTPAHCTBEHHEBIE
MOHTLXKHBIE JIEMEHTHI.

1.9. Tlpy nNpoeKTAPOBAHWM NAHENBHO-GIIOYHLIX 3faHUit Tio HepBOMY Hen-
PaBJicHNI0 NpHBA3Ka OOLEMHRIX, MPOCTPAHCTBEHHLIX ¥ IDIOCKUX MeMeHTOB
DONMXHa oGecreyuBaTh UX B3aMMO3aMEHEMOCT C HAHSMEHLIME KOHCTPYKIMAMEA
6e3 M3MeHeH! A Pa3MEPHBIX NapaMeTPOB NOCHEIHUX.

1.10. Ilanensunle yacT 3paHuii JIOJKHBEI COOTBETCTBOBATH TpeGoBaHMIM
BefACTBYIOUMX HOPM, 8 TaKxke pabowiM yepTexam, CTaHOAPTaM M TeXHWYECKUM
YCIIOBMAM Ha KOHCTPYKIMM cooTBeTcTByloumx cepuit KIIJ, Yacta 3pawwii,
BKIIOYAIOIMEe O0BEeMHBIe OIOKH U MPOCTPAHCTBEHHLIE 3MEMENTHI, [NOIDKHE CO-
OTBETCTBOBATH AcKCTBYIOUMM HopMariBam B OB 1,

Ilpn npoexTpoBaHvM mNaHeTbHO-ONIOYHBIX 37aHuli cleflyeT PYKOBOLCTBO-
BATECA HACTOAUMMY PEKOMCUAAUAMY, COOTBETCTBYIOUmMY paspenavu CHull,
aawxe [2], [3],[4],

1.11. TIpn pacyeTe ¥ KOHCTPYMPOBAHM# TNaHENBMO-GNOMHEIX 3[IaHWil HeoG-
XOMUMO CTPEMUTHCS K MUHUMAILHOMY pacxofy CITamu [pM JKCIUTyaTauyuy,
TPaHCIOPIUPOBAHMA M MOHTAKE BCEX MICMEHTOB, NpH 9TOM e¢ CYMMAapHLIi
pacxop, He momnxed fIpeBBINIATE KOHTPONLHEIX QoKa3aTesiel, NpUBEICHHEIX B [3]
YpensHullf pacxofi LeMeHTa He fAoJDKeH NpeBLIIUaTh NoKasarene#t pacxofa B
AHAJTOIMYHBIX KPYTHOMAHENBHBIX 30aHUSIX,

1.12, KOHCTpyXIMU nNaHefEHO-OIIOUHBIX 3HaHUil NOJDKHEI HaJeHO BhINO-
HATh HecylMe U orpaxpaolnie hyHKUUM B TeYeHUe pPacueTHOIO CpoKa dKCIUTY-
aTauuM 3pasMs. g obecredeHus HaIKHOCTH KOHCTPYKUMM CleayeT:

TIPMMEHATE KOHCTPYKHMM W Marepuaibi, UMeEOMe HeoOXoIMMY HON-
TOBEYHOCTB U OTBeYAIIMe TpeGORaHMAM PEMOHTONPUTOIHOCTH

Ipn BpIGOpEe KOHCTPYKTHBHEIX pelleHMii HapyXHBIX OrpaxdeHuil ¢ yuerom
KIMMATUYCCKUX  YCIOBUMM  palloHa CTPOUTENbCTBa YUUTHIBATE ONHOBpEMeEHHOE
APOABIICHHC HEBNATONPHATILIX BO3ICHCTBHIA



Ha3HayaTh NapaMeTphl KOHCIPYKIMI W Marepuanos, HX (puanko-MexaHu-
gecKue, TemIOTeXHUYeCKNe, aKyCTUYecKue U JIpyrue XapakTepHUCTUKU ¢ YY9eToM
ocoBeHHOCTelf TeXHOJOTHY W3TOTOBJICHUS, MOHTAXA, ODKCINTyaTAliuy, a TaKKe
BO3MOXHOI'0 H3IMEHEHHs UX CBOXCTB BO BpeMeHH;

[peflycMaTpuBaTh MNOCIEHOBAaTENLHOCTE W MOPANOK BHINONHEHus paGoT
Mo YCTPOUCTBY KOHCTPYKLHMA, B TOM WHMCIE CBs3eH, CILIKOB, MO3BONSIOLMX
obecneudTs YOOBNETBOPUTENLHYI0 paGoTy B Npolecce KCIUlyaTaumy 3JaHui.

1.13, JonroBeyHoCT: KOHCTpY KUyl oGecneunpaercs:

BBIOOpDOM IS KOHCTPYKUMH HapyXHBIX OTpakAeHM#l ¥ UX OTHENOYHLIX
CIIOCB MAaTepHajloB ¢ MOPO30CTOHKOCTBIO, COOTBETCIBYIONMIEH Knaccy 3.aHN#A;

COYeTaHMEM B CIOUCTHIX KOHCTPYKLMAX MaTepUaIOB, MCKITIOYAIOINMX BO
BpeMsA pacyeTHOTO CpOKa S3KCIUTyaTallMM PaccilocHue, CTapeHHe YTennuTens u
pa3pylieHUe OT KOPPO3MU PACUeTHBIX METa/NIMYECKHUX COCTHHEH M ;

TIPUMEHCHUEM TEIUIO- ¥ 3By KOM3ONAUMOHHBIX MATepyaNioB U HpPOKIAfioK,
paclioyiokeHHsIx B TONIIE HECYLMX KOHCTPYKUMIL, CO CPOKOM CIIYyObI, KOTO-
priii COOTBETCTBYET PaCUETHOMY CPOKY DKCIDIyaTalluy 3[aHus;

KOHCTpYYPOBaHYEM HapyXHBIX CTeH, CBA3ed Mx Mexpy coGol m ¢ Jpyru-
MU KOHCTPYKUHAMMY, oOecreuwBalOUMM HEOGXOMUMELI YPOBEHbL TPEUMHOCTOM-
KOCTH KOHCTPYKUMH {pacueTHas BeJIMUMHA PACKpPBHITUS TPEIIMH B HapyXKHBIX
cTeHax He Gonee 0,3 Mm).

1.14. DnemeHThl KOHCTpYKUMit M HHXeHepHOro OGOpYyHIOBaHMs, CPOK
cny®0bl KOTOPhIX MEHBIlle cpoKa cnyxXObl 3madus (CTONApHBIE W3/ENuUs,
HOKPLITHA NOJIOB W KPOBellb U T.IL.), JOJKHLI OBITE NNETKO cMeHseMbivu. UX
CMEHA He JOJIKHA HapyllaTh CMEXHbBIX 1eMEHTOB KOHCTpYKLUMH U CBA3CH.

1.15. PasmenieHMe HHXXECHEPHOTO OGOPYNOBaHMS M Ppa3BOdOK CaHTEXHU-
YEeCKUX Y IMEeKTPOTeXHUYECKUX CHCTEM B KOHCTPYKTMBHBIX JJleMeHTax 30a-
HWI CIEAyer MPOSKTUPOBATE C YIETOM YCIIOBMA CBOGOIXHOTO HOCTYNa K HUM JIJIA
yCTpoYcTBa CTHIKOB, ONPECCOBKY CUCTEM, SKCINTyaralyy ¥ peMOHTa, Ge3 Hapyile-
HUS 3BYKOU3ONANLMHM KBAPTUD.

1.16. B mpoexrax 3faHnit naHenbHO-OJIOYHOM KOHCTPYKTUBHOHM  CHCTEMBI
JOJKHO GBITL  00ecredcHO BBICOKOE KavyeCTBO apXMTCKTYPHO-TUIaHUPOBOYHBIX
peliicHu#i ¢ HeoOXoMMbIM HaGopoM KBapTUp, oTBeualouMx TpeGoBauuam CHull.
JIing pocTuxXKeHUsT BapUaHTHOCTH M XY/JOXKECTBEHHOH BLIpasUTeNBHOCTH 3MAHMiA
crefyel NpedyCMaTrpuBaTh BO3MOJXKHOCTh B3aUMHbBIX CMeLCHUH, COBUTOB M IIO-
BOPOTOB CeKUMi, KBapTUP 1 OTOCHEHBIX OJIOKOB.

1.17. [IpockTsl maHenbHO-GNOYHBIX 3HaHMA [OOJDKHBI TpeRyCMaTpHBaTh
BO3MOXHOCTh BO3IBCACHWA 3haHuii B 3uMHee Bpems. OTHYCKHAfA OpOYHOCTH
GeToHa HCCYIMX KOHCTPYKIM# [OMKHA HASHAMATECS H3 PacucTa Ha TPAHCTIOPTHHIC
BO3OecHcTBMS.

[IpumcHenue MeTofla  3aMOPaXUBARUMS  OGBLIYHBIX pacTBOPOB MiH Gero-
HOB B CTBIKax  JlolycKaeTcs s 3nauuit BpIcoToit He BGomee S5 araxed. Pacuc-
TOM  JODKHO  ObIThb OpeaycMOTpeHo oOecreyecHUEe B MOMEHT OTTAWBaHMA
IIBOB, YCTOHUMBOCTH 3[aHMA 3a CHeT COBMECTHOM paboth! ero 3nemMeHToB, Coe-
JAUHEHHLIX CBAPHBIMYU CBA3AMU.,

Bo3pcpenue 3mannii BelcoToll Goree 5 araxkeit npm oTpuuaTeNnbHbIX TeMIc-
paTypax [OJKHO OCYIUECTBNATECA C TPUMCHCHMEM [NS1 3anOJIHCHUS -CThl KOB
OCTOHHOH cMe(H, pacTBOPOB WIM MacT ¢ XWMHYCCKHMH IPOTHMBOMOpPO3IHBIMU
pobaBkaMy, 00eCHCUMBAILMMHK HapacTaHue I[POYHOCTH pacTBOpdX Ha MOpPO3¢
6e3 nporpesa. [lpu npuMencHun Takux RoGaBOK (HOTA, HUTPUT HATPUA) CTANDL-
HBIC pacyCTHBIC CBA3IN, HUMEIOLME AHTHKOPPOIMIMHBIC 3alMTHLIC  NOKPBITMSA
W3 UMHKR WM ATIOMHHMA, JOJKHBI NOKPBIBATECA MPOTCKTOPHBIMM COCIABAMU.

B mpockrax 3paHuii BoicoToit Gomee 5 sraxeit cacayeT yKasbiBaTh Ha HeoD-

XOIUMOCTb KOHTPONA NPOYHOCTH 6CTOHH, TPpEMCHACMOIO sl 3aMOHOJIITYHBA-
HHS CTBIKOB .



1.18, TexHMKO-IKOHOMUYECKOH NpPeANOCHUIKOM CTPOUTCHLCTBA  3MaHul
naHenpHo-610YHON cHCTEeMBl HBIACTCA MONyyeHWe pacuerHoro 3¢dexTta, 1o
CPaBHEHUIO © 2HATOTUYHBEIMU KPYTHONI2ZHENEHEIMHA OMaMH, B BHJE:

CHIDKCHMS CyMMapHOll M HOCT[,0e9HOH TPYROEMKOCTH BO3BCHCHNS 3MaHui;

HOBHIIUCHMSA CTeNeHN 3aBOMCKCH TOTOBHOCTH 3aHuit;

COKPaNIEHNd CPOKOB CTPOUTENBCTBA;

COIMATIEHOTO  3(@deKTa, BRIpAORAOMICIOCA B YIYYIIEHUMH yCIOBWHA TpyHa
11 GBIT2 CTPOMTENEHBIX pabowx.

1.19. Ilpu npoexTUpOBaHAM NMAHENLHO-OIOYHMIX 3MaHull ¢ MCHONBLIOBAHMEM
HOMEHKJIAaTYphl M3enuil, BEIMycKacMmbIX Ha 3aBozax KIIJI, cnemyer ywiThIBaTh
0COOCHHOCTH pellieHAl JaHHO# cepan NpoeKTOB  KPYNHONAHENEHBLIX 3MaHui,
Hanuyie MOXBEMHO-TPAHCIIOPTHEIX MEXaHu3MOB M HpOH3IBOMUTE cOMOCTaBiIcHME
BO3MOMKHBIX BapMaHTOB  KOHMCTPYKTUBHO-TEXHOJIOTHUESCKUX pelleHuit B
KOHKPETHBIX YCIIOBHAX CTPOHTEIBCTBA,

1.20. Mepepon peiicrByoumx  npegupustradt KIIJ Ha BRINyck naHenms-
HO-ONOYHBIX XWX 3aHult peKOMCHAYCTCA IUIaHMpOBATh PN HX PEKOHCTPYK-
LMK B CBA3M ¢ HEPEXONiOM Ha BBHIMYCK HOBEIX WIH OTKOPPEKTUPOBAHHBIX cepuif
KT m16o pu MOECPHU3AIMH TEXHONOTUYECKOTO 060pyIOBaHyA,

2. KOHCTPYKTHBHbBIE PEMIEHWA NAHEJIhHO-BJIOYHBIX
3OAHUA

KoxcrpykTUBHAS cxema

2.1, TlanennHo-OnouHBie 30aHMA C OpUMEHEHHEM o00BLeMBEIX ONOKOB M
MPOCTPAHCTBEHHBIX 3JIEMEHTOB B 3aBUCHMMOCTH OT YCNOBUH ONMMpaHus NepeKphl-
Till NIAHENBHOM YaCTA 3JaHus HpOEKTUPYIOTCA HO OOHOMY U3 CIEAYIOLMX Oc-
HOBHBIX BAPMAHTOB KOHCTPYKTUBHOM CXEeMBI:

1 - ¢ omtpaHneM nepeKphITHit NAHENBHOM YacTH, NpUMEBIKaOIEHR K 06%-
eMHEIM 610KaM, Ha CHCTEMY MOHEPEYHbIX ¥ (M) TMPORONLHEIX cTeH (puc. 1);

2 — c ormpanveM mepeKpeITU NaHeNsHON YacTi Ha 0GbemMHBIe 6l1oKu (puc., 2) ;

3 — comMpanMeM NepeKPHITU HaHeNBHOX YacTW, HPUMBIKaOIie# K 00b-
eMHbIM 6noxaM ¢ OJHOW CTOPOHBI Ha JTH OoGBeMHEIe Gnoku, a ¢ ApyToli — Ha

naHenpHyle cTeHbs (puc. 3).
2.2. B naHenbHO-O/IOUHBIX 3[aHMAX C KOHCTPYKTHBHON cXeMoil Io Ba-

puaHTy 1 oGneMHbie Grroxe HecyT BepTHKAILHYIO HATPY3Ky TONBKO OT BBIIE-

2 3 7
H //1 | H
[ o ] So— | E—
Puc. 1. Cxema onmpauus NaHeNLHBIX
= + T Tt NEePeKPRITHA Ha IMaHeIkHbie CIEHhI
= / (cpp)amem NpOOoJIEHOro paspesa 30a-
di HUA
1 — nepexpbrtus; 2 — oGbeMHbIe Gno-

4 Kif; 3 — MPUCTaBHBIE CTEHBI
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Puc. 2. Cxema onmpaHust NaHeJBHBIX HEPEKPEITUH HA 06LeM-

Hble Onoku (dparmMeHT OPONONBHOIO pa3pesa 30aHUA)
1 — nepexpeiTus; 2 — o6bemMHbIC GIIOKH

_

L
Hl

Puc. 3. Cxema ommpaHus NaHENLHBIX
HepeKpbITHl Ha 0GbeMHBIe GOKH | 01a-
HeNBHblE CTeHb! (dparmeHT npogons
HOTO pa3pe3a 3faHus)

1l — nepexpeitua; 2 — 00BeMHEIE
onoku

YCTaHOBJIEHHBIX 2JICMEHTOB, a IO BapuaHTaM 2 M 3 TaKXKe M OT MepeKpbITHi
IPUMBIKAIOIMX MaHEeNBHBIX IPOJICTOB.

2.3. Bapuautr 1 KOHCTPYKTMBHOH CXeMEI MO3BONAET NPUMEHATh C MUHH-
MaibHBIME  M3MEHCHRAMH KOHCTPYKIHMM, BBINYCKAacMble [eCTBYIOLMMU 3a-
Bogamy KIIIl u OBJl, Ho mpUBOIUT X HEKOTOPOMY YBENMYEHHIO KOJIHYECTBA
M3denuil 0 CPABHEHMIO C ApyTHMU BapUaHTaMM.

Bapuanter 2 1 3 lieniecooGpasHbl mpu paspaGoTKe HOBEIX TaHeNILHO-Gnou-
HBIX Cepuii IOMOB, B TOM HYHCIIE U C MCNONB30BaHIEM M3[ienuii, BhUIYCKaeMBbIX
peftcrylonmmu 3aBonamu KI1II u OBJ1.

2.4. IlpocTpaHcTBeHHasi JKECTKOCTh 3[aHUWil MaHeNnbHO-GNOuHON  CcucTeMbl
oGecneuvBaercsi coBMeCTHoil paGoTo#i cucTempl cTonGoB o6GLeMHBIX GlIOKOB
U BepPTUKAIBHHIX [MadparM HeCyUMX CTCH MAHEMLHOW uacTy 3Mauus, CBA3aH-
HBIX TOPU3OHTANEHBIMM OUadparMamMy nepexpriTHit. Bo3amMoXHO KOHCTPYKTUB-
HOC pellcHME 3/1aHKs KaK C BKIIOYEHHEM Hapy)XHBIX CTeH NMaHenbHOoMK 4acTe B 00-
LUYI0 HECYLIYIO CCTeMY, Tak ¥ 03 HX BKITIOUCHH S,

2.5. IostaxHoe omupaHue 0OREMHBIX GIIOKOB B CTOJIOAX OCYNICCTBJIAETCH
JIMHEHO (NMpeanouTHTeNbHAsA CXeMa) 1o BCeMy MEpUMeETpy cTeH (32 MCKITIOHe-
HHCM YYACTKOB MMOJ OKOHHEIMM M JBEpHLIMH NpoeMamm). lonyckaeTcs npu
COOTBETCTBYIOUMX OOOCHOBAHMAX OMMpaHHe OOGBEMHBIX OJIOKOB MO YETHIPEM
yrnam. Kak npasuno, 3ro NpUMBOOMT K MepepacXofly CTany MO CPaBHEHUIO ¢
nuHeHON cxeMo# omMpaHud.



2.6. KocrpyxkTuBHOe pellicHMe ONMpaHus NaHenedl nepeKpuITMs Ha 0o6b-
eMHble OnMOKM [OOMKHO ofecneuMBaTh Nepefayy BEPTUKAIBHBIX HArPY3O0K C
MUHKMATLHLIMU 9K CUEHTPUCHTCTaMH,

2.7. ObpepuHenvie MaHENEHBIX U GIOYHLIX YacTell B OOILYI0 MpOCTPAHCTBEH-
HYI0 CUCTEMY 30aHVsl NPOM3BOIMTCA CTATLHEIMH CBAPHRIMM CBA3AMHU Ha 3aK-
JNaOHBIX JeTaifAX, YCTAHABIMBACMBIX B IUIOCKOCTH NEpeKpHITHH ¥ B IIOCKOC-
TH BHYTPCHHMX M HAapy»XHbIX CTeH (TOPM3OHTAIBHBIE CBA3M), a TaKXKe NyTeM
3aMOHOIMYMBaHVsI TOPU3OHTANLHBIX CTHIKOB (BePTUKAILHBIC CBA3M) .

2.8. Beifop KOHCTPYKTHMBHOTO pellieHNs 3[laHusA C MpuMeHeHMeM oG beMHBIX
ONIOKOB ¥ IPOCTPAHCTBEHHBIX 3MEMEHTOB MPOU3BOOUTCH B 3aBUCHMOCTH OT
ero KOHKPETHOTO Ha3HauyeHMsS U YCNoBuil 30HBI CTPOUTENbCTBA Ha OCHOBE CTa-
THYECKUX M OUHAMHYECKUX PpacueToB, TEXHHKO-3KOHOMHYECKOTro oOOCHOBaHMSA
C YU4eTOM MECTHBIX YCIOBHMM, B TOM Wicne UMcloulelica 6a3swl MHRYCTpHanbHOIo
JOMOCTPOEHNA MM BO3MOXHOCTH ee pasBHUTHUH, HOMEHKIIATYpPhl IPOU3BOAYMEIX
€I HU3OeNuif, HANMUYUA MOALEMHO-TPAaHCIOPTHRIX MeEXaHH3MOB  HeoGxomumoit
TPY30NOALEMHOCTH, HOCTUTHYTOTO YpOBHs CTPOUTSNIEHOIO  NPOU3IBOMCTBA,
BO3MOXHOCTEH ero KOHTponA # T.11.

2.9. TIpouHOCTb ¥ HAREKHOCTL 37aHuil C MpUMeHeHHeM 00BEMHRIX G10KOB
H [POCTP2HCTBEHHBIX DMCMEeHTOB BBICOTOM 5 M Gosice 3Takelh onpeaensiorcs
COBMeCTHO! paGoTolfi BccX KOHCTPYKTUBHBIX 3IeMEHTOB, ofecmeuwBacMol
pacYeTHBIMU ¥l KOHCTPYKTUBHBIMH CBA3AMM B CTBIKAX U COCAMHCHMAX.

B 3maHMAX BLICOTOM OO 5 3Taxel, BO3BOAUMBLIX B OOLIYHBIX YCIIOBUAX
CTPOUTENLCTBZ, PACYETHLIC CBA3M, KaK Hpasuio, lic TpebywTcs. B sgauumax
BLICOTOM NATh U GoNee 3TaKelt rOPUIOHTANEHEIE CBHA3U JOIDKHEL OCYIEeCTBIATECA
B YpPOBHE K@KAOTO TEPEeKPHITHA MEXAY BCEMH CMEXHBIMU HeCyILUMU KOHCT-
PYKUMAMH B mpedenax pfedopMaMoHHoro oTceka. JIBe CMeXHbic Hecyue
KOHCTPYKUMH JOJKHBI HMETh He MeHee IBYX cBA3eH.

MopynsHas KoopnuHauus ¥ NpHBA3Ka 00beMHBIX G/10KOB
F NIPOCTPAHCTBEHHBIX 3/IEMEHTOB K JUIAHNPOBOYHLIM OCAM

2.10. Paamepr1 o6bemMHbIX OnokoB B mwnawe (puc.4) M nOpuBA3IKa UX K
IVIAHUPOBOUHLIM  OCHM 3aBMCHT OT CXGMLI OIMPAHNSA naHesicl NepeKpbITHil
Ha GJIOKH, OT PACHONOXEHUS s OTHOCUTEMIHO HPYT HpyTa GOKOB u MaHENBLHOH
4acTH,

2.11, TpusA3ka HapyKHBIX CTEH 3JaHMsA OCYIUCCTBIAETCA TakuM obpa3om,
YTO0BI PACCTOSHUC OT BHYTpEHHE) MOBEPXHOCTA HapYKHON CTEHBI B NMAHENBHOH
YyacTH 3[aHUA 10 NPOJOITbHOM HApYKHOK ocH cocTasiso 100 mm.

2.12. lpuBA3IKa NMPOCTPAHCTBEHHBIX 3NEMEHTOB K MIaHHPOBOYHLIM OCAM
OCYIUECTBJIACTCA B COOTBETCIBMM C HPHBHIKOH 3IaAMECHNEMBIX HaHENBHRIX 37e-
MEHTOB.

2.13. MopysnpHele pa3GuBounble BHYTpEHHME OCM NpH CHAPCHHOM pacro-
NoxXeHun OG/IOKOB JIOIDKHBI NPOXOHHTHL Yepe3 TeOMETpHYECKHE UEHTp 3a3o0pa
MeXy HMMH; NpU ONHpAaHMU NMAHEILHOTO WpoJieTa Ha CreHy Onoka B Clyyae
3aMelieHUs 00E¢MHEIM OJIOKOM IaHENBHOTO NIEMEHTa CTeHbI — A0 OCH 3TOTro
naHenbHOTO snemenTa (cM. puc. 46,2) ; 6e3 samemieNna — ¢ TAKMM Xe pacCTos-
Hiem OT CTeHKW Gnoxa [0 OCH, KaK HpH cuapeHHOM pacrolloXeHun GIOKOB
(cm. puc. 4 a,8).

2.14. Haznauenue pa3mepoB OGBLEMHEIX GOKOB M IIPOCTPAHCTBEHHBIX
3leMeHTOB  (LLIMPUALI, JTIMHBI ¥ BRICOTHI ) OCYIHIECTBIIACTCA HAa OCHOBE MOHYIIb-
Ho#t koopauHauym. Ipu sToM .npuHMMaeTcsx 0OCEBOM IMPUHUMN yCT2HOBIICHHUSA
PasMcpoB — MeXAY MOJYTIBHEIMA pa3tuBOYHLIMU OCAMU,
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Puc. 4. OceBHle MpUBA3IKY B MeCTaX KOHTAKTa GJIOKOB U MaHench Bep THKaNLHBIR
(2,6) 1 ropu3oHTANBLHLIY (8,2) CTHIKV HAapy»KHo#l CTeHbl BO BHOBL NPOEKTHpYe-
MEBIX CEpHAX NMPOEKTOB (4,8) ¥ Ipy 3aMelleHHY NaHeJbHLIX JIeMEHTOB GIoKoM
B CYIIeCTBYIOIMX pellcHUAX (6, 2) 1,2 — Hapy>xHas cTeHOBasA NaHeNlb 0GBEEMHOTO
Oi1oxa ¥ MaHeNeHoOA vactH snam 3 - ofbemHuIM ONIOK; 4 — manens nomna
Onoka; S5 — MMTH NEPEeKPhITHH

3. KOHCTPYKTUBHLIE PEWEHUA OFbEMHAIX BIIOKOB
W IMMPOCTPAHCTBEHHBIX JJIEMEHTOB

HomeHKnaTypa U THIIOPa3MEpPhI H3M eI

3.1. OcHoBHEle TUMLI OGBEMHEIX GNOKOB ¥ NPOCTPAHCTBEHHBIX 3J1€EMEHTOB
NpYBEREHDI Ha PHC, 5.

3.2. Homenxnarypa oGreMHEIX OJIOKOB oONpefensercs Ha3HaYeHUeM mo-
MelLeHn, KoTopsle B HUX pacnomaraorcs. HavGonsmiuit addexT nomyuvaercs
OT pasMellcHUs B ONOKaX NOMelucHuif, HaChILIEHHLIX HHXeHepHRIM oGopyro-
BaHHEM, KOMMYHUKAMAMU, BCTPOCHHON MeGenblo M JApYyIMMU TPYOOEMKUMHU
aneMeHTaMH (KYXHU, CaHUTapHbIE y37bl, BAHHBIE KOMHATBI, JICCTHHIIBI, MIAXThI
mbTos ¥ T.L). B KpynHoraGaputHLIx o0GBhCMHBRIX Olmoxax pacnoyaraioTcs,
KaK [OpaBuyo, ABa MOMeIeHMsl, HalpuMep, KyXHA M Cary3sell, KYXHA ¥ Npoxon-
HOI LLUTIO3, CaHy3ell M 4acTh MpUXOKeH, Manas CHANBHSA W 4acTh MPUXOXKEA ¥ T.I.

B maMe/mpHON 4acT¥ 3[3HUA PANMOHATLHO DPACHOJaraTh INOMeEIUEeHHs, Tpe-
Oyoume YBeNnUUeHHBIX Iuiolagei:

oONme KOMHATR! B JKIITBIX TOMaX,

XOJUTLI, PeKpealdd, MIpoBhle KOMHATRI ¥ T.I. B OGIIECTBEHHBIX 3MIaHHUAX.

KonkperHasn HoMeHKIaTypa u3lenuii omnpeldenseIca NPoeKTOM 3aHUs
€ YYCTOM NpUHSTOTO HANPABIICHHS NPOCKTUPOBaHMS.

3.3. HomMeHxiaTypa NpOCTPAaHCTBEHHBIX OIeMEHTOB B Buie lensHodop-
MOBAHHBIX WM3IENMUA, a TaKxe U3OEeIMHA, oOpa3zyeMBIX NyTeM YKpYIHUTENbHOM
cOOpKHM Ha 32BOHE pym MOHTaXHOHM IUIONIAfKEe IUIOCKHX KOHCTpYKUMIA, BKIIIO-
YaeT YacT HapYXHBIX CTeH, JIOIKMM, OalmKOHBI, 3pKephl, KPLINM, BXOIEL,
MYCOPOCOOpHNKH, MallliHHBle HNOMCIICHMA JH@TOB ¥ OPYTHX vacTelt 3haHuA.

3.4. Tunopasmepbl 00beMHBIX GIOKOB M fIPOCTPAHCTBEHHBIX 371EMEHTOB
ONpeHenAloTca M3 YCIOBWH TIpY30NOTbEMHOCTH  TPaHCTIOPTHO-MOHTAXKHBIX
MEXaHU3MOB, a TaioKe [HelCTBYIUMX OFpaHMYeHU NIpY NEpeBO3Kax KENe3HO-
HOPOXHEIM W aBTOMOGHNBHHEIM TpaHcmopToM. HeoGXomMMo CTpeMHUTBCA MpuMme-
HSTh Ta0apUTHBIC pa3Mepbl 6710KOB M NPOCTPAHCTBEHHBIX 3JIEMEHTOB, obecedn-
BAOLMe CYMMapHOe CHIDKEHHE Macchl M3lenuil U COKpallieHHe YIENILHLIX 3aTpal
CTIM ¥ IeMeHTa Ha 3HaHue,
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Puc. 5.HomeHwiaTypa o6BbeMHBIX ONOKOB M MPOCTPAHCTBEHHBIX JIEMEHTOB
1 — 11 — obnemmbic 6noxu; I2 — 20 - npoCTpaHCTBEHHBIE TIeMeHbl; ¢ — A
3paumit ¢ OpHMeHeHHeM KpYMHbIX GmoxoB maccolt po 25 T; & — pna 3paHuit ¢
npuMeHeHHeM Maibix GrnoxoB Maccolt fo 10 T; 8 — 1% 0GouUX TUIOB 3aHMiL
1l - woMHaTa; 2 — caHUTApHO-KYXOHHBIX Gnok; 3 — necrHuna; 4 — nudT U
audToBRI X0mn; 5 — HOKoNb; 6— OMOK 4YepOauHol KpoBnH; 7 — KYyXHS;
8 — canurapHo-TexHuyeckuit 610K; 9 — ymacdroBylA xomn; [0 — npuxoxas; 11 —
JIECTHWYHEIR TlonyGnok; 12 — nomxust; 13 — GankoH co creHo#; I4 — GankoH
6e3 credn!; 15 — kopumop; /6 — waxta nudita; /7 — KPORIS; 18 — 6ok Myco-
pocGopHuKa; [9 — MalmHHOe oTAencHre nudra; 20 — Bxon,
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3.5. HomumanpHele pasMephl HpPOCTPAHCTBEHHBIX 3JIEMeHTOB Ha3HAYARTCA
HO UPHHUMIY B3a¥MO3aMeHAEMOCTH C MaHEIBHEIMM KOHCTPY KIMAMMU.

3.6. lllupuny n puHy OGBEMHBIX GMOKOB i MaHENbLHO-GIIOYHEIX 3pAHMA
peKOMeHAyeTcA NPYHUMATh KpaTHRIMH YKpyIHeHHoMy Monymo 6M. Iomon-
HUTENEHBIE Pa3MEpHl, KpaTHEIC MOOyimo 3M, MOryT NpUMeEHATHCA TOJNBKO MpU
ACMONE30BAHNY CYIIECTB YIOMIETO TEXHONOTHUECKOTO 000pyOBaHUA.

PexomeHpiyeMBle 1 NONONHUTENBHEIE pa3Mephl 0GbeMHEIX GIIOKOB B miaHe
IpUBENeHs! B Tabn. 1.

Tabnunal

m;p—,; _________________ Hma, mm T

Ha, MM 300| 330l 360 I 390 ;420 1450]430 |51o] 540J 570] sool 630{660
240 o+ I + - 4+ +
270 o+ + 7+ + L +
300 o - 0 0 -~ 0 - 0 - 0 - .
330 L + o+ . + . + .+ +
360 0 . 0 v 0 hd 0 . 0 - 0 + +

I pyumeuanu e OGosnauerms: 0 — pexoMeHayeMble pa3Mephl, KpaT
Hele 6M; « — NOMONHMTENBHEIE pasMephl, KpaTHEie 3M; + — [OOMycTHMble pa3
MepHI (1pH COOTBETCTBYIOIEM 06OCHOBaHMN) ,

3.7. Koukpemustit BBIGOp HOMGHKNATYphl H pPa3MepoB OOBCMHLIX OnoxoB
OCYLIECTBIIZETCA C Y4eTOM YCTNOBUH mpoM3BOACITBA ONOKOB ¥ MUEUMATIEHOTO
KOJIMYECTBA TUNIOPa3mMepoB.  JInA cepuy NaHeNbHO-O0YHEIX 3[JaHU onTHManb-
HBIM OKa3EIBaeTcA 2—4 THIOpa3Mepa GITOKOB.

MaTtepnais! Ans KOHCTPYKID 3Hanwii

3.8. Matepuansl HecynwX OGBSMHLIX OIOKOB CliefyeT OpUHUMATH B COOT-
BEeTCTBHY ¢ TpeGOBaHMAMM IPOYHOCTH, XECTKOCTH M TPEIMHOCTOMKOCTH, a TAK-
e OTPaHMYEHUA MAacchl MOHTEKHEIX 5NEMEHTOB, TeXHOJMOTMYHOCTH H3TOTOBIIC-
oA ¥ obecneuedwss TpeOyeMBIX SKCIDTYaTALMOHHEIX KAYeCTB € YUeTOM KOH-
KpetHbix TOO.

3.9. lIna usrotoBlieHMA OGBEMHRIX OIOKOB peKOMEHOYETCS NpUMEHATH
KOHCTPYKTHBHBI¢ GETOHEI Ha JETKMX WY TSKEIBX 3anonmHutensx ( 2=1400 -
2500 xr/mM3) mapox M150 — M300, Ha3HaYaeMBIX M3 pacueTa MO NPOYHOCTH.
B 3KCHEpUMEHTAIEHOM HOpsSAKe f[pH COOTBETCTBYIOLIEM OGOCHOBAHUM MOTYT
OBbITh IPUMeEHEHE! OeTOHEI Ha HalIPATAIIEM LiEMEHTe.

3.10. Ins neperopopox lenecooGpasHO HCHONBIOBATh TOT XKe GETOH, 9TO
7 mia dopmopamms cTeH oGbeMHBIX 6l10K0B. Insg o6meryeHust Macchl 3aHul
¥ NOBEILICHWA YpoBHA KoM(opTa, KpoMe OeTOHHBRIX MOTYT NPHUMEHSATHCA
BHYTPUKBApTUpHEIe IIKadHEIe MEPEropoaKM M3 [PEBECHOCTPYKedHBIX ¢aHe-
POBaHHEIX INMT WM BCTpoeHHax MeOenk u3 runcobeToHa, cyxolt IITYKaTypKH
unu acGecTOneMEHTa Ha MCPCBAHHOM KapKace ¢ 3ANOMHEHMEM MUHepanbHoO?
BaToOM U APYTUMH MarepuanamMi.

B nomMelleHMAX ¢ OTHOCUTENEHON BIIAXKHOCTHIO Bo3uyxa Bullie 60% (BaH-
Ha, KyXHSl) CTeHEI MO/DKHBE! OBLITH MOKPHITRI MacisAHOM Kpacko#, BOXocToH-
KUMH 060MI UITH 0GIMIIOBAHBI IUTMTKOM.

3.11, KoHCTpYKTMBHLIC NAPAMETPSl MOKKBAPTUPHLIX CreH  (nmeperopo-
7IOK) ¥ NepeKpblTuil JOIDKHBI COOTBETCTBOBAThL 3HAYCHMAM, NPUBENECHHEIM B
Ta0n. 2 {Npa TOILMHe BO3AYIIHOTO NpoMexyTka 60 MM u Gonee) .
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TaGnuua 2

Marepuan O6bemHas macca , krym3 | OGuias Tonwmea creH
¥ MEePEKPLITH, MM

Kepam3utoGeron 1400 - 160 - h

Arnonoputo6eron 1900 120

Tsoxensiil GeToH 2500 100

INpumeuanun a 1. Korcrpykuus nona, o6ecneunsaioiias HopMaTaB-
HYI0 3BYKOM3O/ALMIO, B OOBEMHO-ONOYHON YacTH 3[aHUA TPENyCMOTpeH2 U3
TeIUTO3BYKOM30MAUMOHHOTO JIMHONEyMa. Paspeluaercss ycCTpo#cTBO Apyroro
mosna, o6eCHEYUBAIOLIET0 NOKa3aTeNb YNYUYlIeHUS 3BYKOM3OISAIMU OT yHapHOro
myma Ey = 180b.

2. TonmyHa KOHCTPYKUME W3 MaTepraia, UMeEWLIEre APYFY0 BENNUMHY
0OBeMHON TIOTHOCTH, BBHIOMpAeTCA C TAKMM pacuerTom, uToObl MOBEPXHOCTHAs
IUIOTHOCT: OrpKAEHUA Oblia paBHA MNOBEPXHOCTHON INIOTHOCTH KOHCTPYKIWMIA,
YKa3aHHEIX B Ta0J1. 2

3. TonumHa mMT ONpeNeNsercd B HauMeHrem ceuctuu Ge3 yueTa TOJN-
LMHEI pedep.

3.12. CronsipHsie usnenus (OKoHHbIe, GaTKOHHbIE, IBepHEIe GlioKHU, BCTPOEH-
Hag MeGenp) MPUHUMIMAILHO HE OTIMYAIOTCH OT aHUTOTHUHBIX M3ENHA, ApUMe-
HAEMbIX B TPaIMUMOHHEIX BUNAX CTPOUTCITLCTBA,

BBumy TpyOHOCTCH KpEINCHUS CTOJSPHBIX W3ACHUA NpH Mo ToNMHC
CTeH ONOKoB B Hux Npu dhopMoOBaHUM HeoGXOOMMO  [IpEyCMAaTpUBAaThL epe-
BSHHEBIE, TJIACTMACCOBBIE WM METaJluueckKue NMPOOKM WIM 3aKJIagHEIC METajIN.

B 3aBHCHMOCTHM OT TeMICPATYPHBIX YCIOBMIT paifolld CTPOWUTENLCTBA U
YpoBHAA KoM(dOpTa OCTCKICHHE yCTpaMBARTCH OAMIAPHBIM, OBORHBIM  WiIM
Tpo#iublM. Crneyer oGeperaTs CTONSpHBIE UBLCNUA OT IOBPCKACHUS IIpU Tep-
mudeckoff o6paGoTke, TPAHCMOPTUPOBKE M MOHTaxke OnokosB wiu dacagHbIx
naxenei.

3.13. BuyTpcinsa oTfenka oO0beMiblX ONOKOB 3aKJIOYAETCS B MOATOTOB-
KC I[IOBCPXHOCTeHl 1OH HOKPLITMA M B HAHCCEHMH OTHACHOYMMBIX NOKPHITMi Ha
CTCHbI, MOTONKH, MOMNbI, CTONAPHBIC USLEAKA H TPYGonpoROaEL.

PaBoTel no BHYTpeHHCH OTACAKC GNOKOB M HX 3MIEMCHTOB  BBINOAHSAIOTCA
B 32aBOOCKHX YCJIOBUSIX — B MpPOUECCe M3TOTOBJICHUS W3HENMHA, Ha JIMHUAX
KOMIUEKTAUMM H OTHENKY 0GBeMHBIX G/IOKOB, a8 TAK)Ke B OTHENEHUAX NOAroToB-
KH KOMIUICKTYIOUMX MATEPUAJIOB U U3fleNUil, a TAKKE B NOCTPOEYHBIX YCIIOBUAX
[10CJ1e MOHTAXa 3MaHUM.

OTtacnounslie MaTepHanbl, OPUMEHAEMbIe [UIH BHYTpeHHel OTAENKH o6b-
CMHBIX GIIOKOB, [0MXHBEI 006N12AaTh aTMOCHEPOCTON KOCTBIO, TAK KaK OHM MOTYT
noasepraTbcs INpU  TPAHCIOPTMPOBAaHMM M MOHTaXKEe BO3AEACTBMIO aTMOC-
(epHbIX OCA/IKOB M 3HAKONEPEMEHHLIX TeMNEPaTyp.

3.14. INanThE MeXOy3ITaXHbIX MEepeKpbITUA, B TOM UMCRe NEPeKpHITHA Haj
TeXHUYECKUM TIONAMOJMbEM, UenecoobpaiHo NpOEeKTUPOBaTh ClUloWHbIMY  (Be3
pebep) u3 nerkux GeToHoB. JTO  HOIBONSET YHWDHUMPOBATL MEMEHTbI Nepe-
KPBITH HAll TEXHMYCCKMM TOJUOJIBCM M TUMOBBIMH 3T2)KaMM, yMEHBLIATL MaTe-
pHanoeMKOCTh ¥ MAcCy KOHCTPYKUMit 30aHMA, CHMIUTL TPYUOEMKOCTb 33 CHeT
nekmouedust pabot no yCTpoACTBY CIOKCTOTO MOJIa MEpHOTo 3Taka M HCKIII-
WiTh  HEODXOAMMOCTh YKNA[AKKW BTOPOro MepeKphITHH M3 TAXenoro GeroHa.
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Koncrpykims o6neMHBIX 6110K0B

3.15. [ln# nepcHeKTMBHOTO 3TaNa CIPOMTENLCTBA INPH  CO3AAHMH
HOBBIX M  pexKoHCTpyxuun pmeiictByroumx 3asopgoB OBl s KII,
OpHEHTMpPYEMBIX  Ha BEHIYCK  TIaHeLHO-GIIOUHEIX 3MaHMit, peKoMeHIyeTCs
NPUMEHATh KOHCTPYKIMY X efie30 GeTOHHEIX oGheMHBIX OlOKOB THIA “KONNaK’
B YHUDUUUPOBAHHOM BapUaHTe.,

3.16. O0peMHBIt Onox TUMAa “KONNAK” B YHUUIUPOBAHHOM BapuaHTe
(puc. 6) npencraBrgeT Co6oil Kene3oGeTOHHYI0 MPU3MATHYECKYIO 00OJIOUKY,
COCTOALLYI M3 ~KONNAaKa™, maHedu TMOA2 M NpPUCTABHOM TAHENM Hapy KHOH
crennl. "Konmak™ siBrisieTcss MOHOJMMTHOM KOHCTpyKIMel:, cocToAluel M3 NATH
rpaHeft (YeThbipe CTeHK M MOTOJIOK) . BepTHUKaNbHBIE M TOPH3OHTANBHBEIC 30HLI
COMpAXeHuA rpaHell “KomnmaKa” MMeT KOHTypHbIe ycuneHust, A ynyqiuesns
ycnopult GeTORUPOBAHUA ¥ YMeHbLUIeHnd KOHIEH Tpauuy HanpAxXeH ull MecTa u3Me-
HeHMS TONIMH CedeHHH BRINOJHANTICA C CONPSAXEHMEM 10 OKpyXHocTH ¢ R =

=50 mm.
3.17. B xaxyo#t cTeHe “Kojrlaka” peKOMeHOyercs paclonaraTe He Gornee

OIHOTO fpoeMa, HpY 3TOM IIMPHHA IPoeMa MOXET JOCTMraTh IJIMHBI CTCHBI 32
UCKITIOYEHHEM YTMIOBBIX MpocTeHkoB mo 0,35 m. Cymmapuasi wmpuHa pacKph-
THA CTeH MpoeMaMi B o0beMHBIX OIIOKAX B [IoMax BBICOTOA [HeBATH dTaXe#t
He MIOIIKHA PeBLIATE 60% nepuMeTpa CTEH KONHaAKa.

3.18. TomnuMHA CTeH "KONMNaKoB” 0OBEeMHBIX ONOKOB DPUHUMACTCA HO
pacueTy, HO He MeHee (Ho HmKHemy ceuenmo) 50 mm. CymMmapHasd TONLIuHA

-
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Puc. 6. KoscTpyxuua ymuduuupoBaHHoro olnemuoro Onoka tina xonnax™.
TonuMKa MeMeHTOB KOHCTPYKIMH U3 Tsxenoro (/). nerxoro (2) GeroHa
U ans cTen 610K, Ha KOTOPBIC OMUPACcTCst NaHeIbHLbIN nponer (3)



OBYX CHAapeHHLIX TpaHelt oGbeMHBIX ONOKOB, 00pa3’ylOIMX MEeXKBapTAPHOE
orpaxpaeHue, TOJDKHA OBITh He MeHee BelIUUnH, YKa3aHHBIX B Tabm. 2.

Jb1s obecneueHns TpefoBamiit IBYKOM3ONAIMM TNOMCIICHHH, CMEXHBIX
¢ o0beMHBIMM ONIOKaM¥, BO3MOXHO YBE/IMUCHWE TOJIUMHEL COOTBETCIBYIOLMX
CTeH GNTOKOB MM YCTAHOBKA JIOTIONIHUTENLHEIX CTCHOBRLIX IaHenei.

3.19. BuyTpeHHue HOBEepXHOCTH CTeH OOBbEeMHBIX OJIOKOB MOTYT MMeETh
TEeXHONOTWYECKHUE YKJIOHBI C YTONIUCHMEM CTEHBI NO BbicoTe He OGonee 10 mm.

3.20. IMotonox oOpeMHOTO ONIOKa, KaK NpaBWNoO, KENAOT INIOCKUM,
JUis nOBRILICHUS KECTKOCTM ¥ TPEHIMHOCTONKOCTHM OH MOXET ¥MMeTh IepeMeHHoe
ceueHMe C YTOJIUICHMEM K ONOPHLIM 30HaM. TomIMHA ero ompepensiercs pac-
4eTOM H3 YCIIOBUA OPOYHOCTH, JXECTKOCTH H TPEeMHOCTOMKOCTH, HO IOMXK-
Ha NMPHHUMATECA B CpefHeM CeueHuM He MeHee 45 MM. V omop TOJNIMHA IUIM-
Thl Np¥ BcHapylleHHOM BapWaHTe MOIDKHA OnITh He Menee 90 MM, CymmapHas
TONUMH2 MaHerleR NOJIa H MOTONKa onpenesisgercs K3 Tabn, 2. g BoIMOXHOCTH
cBOGOTHOTO CTOK2 OCaJlKOB B MEpHOJ, TPAHCHOPTHPOBAHUA M MOHTaKA, 4 NP
OTCYTCTBMM KpPHITRIX CKJIQIOB M BO BpeMs CKIAIMPOBAHMA PEKOMEHYeTCH
BEPXHIO MOBEPXHOCTH MOTOJIKA YCTPAMBaTh MBYCKATHOA ¢ KOHBKOM IO Cepe-
AuHe, Mapaniie/TbHLIM IUIMHHLIM CTeHaM. BricoTa mombema KoHbKa 15—20 M.

3.21. Ianens nmona oGBemMHOTO OJIOKa BHINONHAETCS C peGpaMu MO KOH-
TYpY M THagKo# IDmMToM (KaK Npasuiio, MpU UCIHONE30BaHMM JIeTKoTro GeToHa)
nuGo ¢ maTol, UMENIeH HpoMeXyTouHLle pebpa B ofHoM (MomepeyHOM) MM
IBYX HanpaBJieHUAX, B nocnegHem cnydae BRICOTa NPOMEXYTOUHbBIX pebep NpUHU-
MaeTcr Ha 20 MM MeHbIllelt, YeM BHICOTa KOHTYpHLIX pebep. llupuHa KOHTYpPHBIX
peGep HoMKHa OuITE Gomiblile TOJMOMHBI CTEH “KONMAKAa™” B MUKHEM CEUeHUU
Ha 30— 50 MmM. BRICOTa KOHTYpHEIX peGep TpMHUMACTCS [0 PacueTy, HO He [JOIDKHa
Guite He MeHee 160 mM. TonmmHa IWMTEL MexAy peGpamu Toxe NPUHUMAEETCH
10 pacyeTy, Ho He MeHee SO MM.

JIns MOBBILICHNA 3BYKOM3ONALMK PeKOMEHIYETCH YCTPOCTBO “nioapeaxn”
110 KOHTYpPY ryGunoit 30 Mm.

3.22. JIna ofecneyeHUA HeoOGXOMUMOM pasHUIIL! B OTMETKAX HOJIOB C4H-
YAI0B U OCTANBHLIX NMOMELICHUWA KBapTUpHl OTMeTKa HaHeNnd Hojia B CaHy3lle
HOmKHa ObITh MeHelIe HA 20 MM, YeM B IpPOXOOHOM IUNO3E M KyxHe. Bo3-
MOXEH BapMaHT BRIIONHEHUS HaHenu Mojia B CaHTEXHMYECKOM OGjioke U3 ABYX
9MeMeHTOB pasHhix TonumH. HeoGxopumo upemycmarpusarh ¢opmuponanue
IUTHTEL [I0Ra [JIA CaHy3na ¢ TOTOBBIM AOKDBITHEM M3 KepaMUYECKOR IUIMTKH,
a i OCTANIBHBEIX TNOoMelieHut B O/I0KaX — C NMOBEPXHOCTHIO, NOJIHOCTEIO TOJ-
TOTOBIICHHON IUIA HACTUIIKY YMCTOT'O NOJIa,

3.23. BuyTpeHHue [eperopoAKHM MEXKAY NOMELIEHHAMH, BXOMALMMYU B
cocrae 00beMHOTO OII0Ka, PEKOMEHIYETCSA BBINONHATE MOHOJUTHO CBA3AHHEL-
MM CO CTeHaMHM M MOTONIKOM “Konnaxa”. ConpsxeHue MOHOJMTHBIX NEperopo-
OOK CO CTeHaMM M MOTOAKOM — [0 AYTe OKPYXHOCTU ¢ pagdycoM 10 — 20 mm.

3.24. Tanenn noJyia NPUCOCAUHAIOTCA K “KONMAKy” uepe3 pacTBOPHBIH
uioB Mapku 100 ¢ ofHOBpeMeHHOH CBapKo 3aKiajHbIX [AeTanel.

3.25. KoHcTpyxunss ob6beMHOro On0Ka HOMXHA MNpenyCcMaTpHBaTh BO3-
MOXHOCTH eT0 NMOMbeMa M MOHTAXa KaK 32 MeTNH, TAK Y NpY NOMOIM Cllelranb-
HBIX 3aXBaTOB 33 MaHeNk MOJNa WM TOPU3OHTaNbBHEIE BYTHl B BepxHeil vacTy
KOJIaKa.

3.26. 3aBogckas TOTOBHOCTE oOheMHOro Oloka MOMXHA IpPELyCMATpH-
BaTh NOJIHYI COOPKY, B TOM WACHIE YCTRHOBKY HapyxHO creHoBo#it maHenu
C OCTEKIICHHBIM OKOHHBIM GJIOKOM, BCex MeperopoAoK Y BHYTPEHHUX OBepeil,
3NEeKTPONPOBOAKY € YCTaHOBOUHON apMaTypoit, CaHUTapHO-TEXHUYECKME pa3-
BOOKH, @ TAK)K€ MOATOTOBKY IO/l YMCTble MONBI 4 OKOHYATENIBHYIO OTHENKY
CTEH ¥ IIOTOIKOB.

3.27. CanurapHo-TexHMueckuit OGnok mnpeacraBnseT coboft “konmak” ¢
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Puc. 7. Koxcrpykwus ofremuoro Puc. 8. KocTpykumst 06BeMHOrO Ca-
O6noka KyxHH (HapyXxHaf yTeInifio- HUTAPHO-TEeXHUYIECKOT0 GI10Ka

AA NaHeNb YCIIOBHO He NMOKa3aHa) l - xommak; 2 — mmTa NoNa;
1 - xommak; 2 - mmara nona 3 - mneperoponxu; 4 — BeHTKa-

HabL

BHYTpPEHHMMM HNEPETOPOAKAMI M WmTo# nona (puc. 7); oOneMHBIM GloK KyxHu
MIM CIAJIBHM — “KOMNNaK” ¢ IUTATO! MONa |- HApyXKHOH cTeHOBOH NaHenkio (puc. 8).

3.28. TonumHa CTeH ¥ nepekpuitill 06LEMHEIX GIIOKOB OJMKHa ofecnewm-
BaTh HPOYHOCTE, KECTKOCTh, TPEIMHOCTONKOCTE U OTCYTCTBHE 3LIGKOCTH C Tpe-
Gosanuanvm CHull 2.03.01-84, a TakKe yINOBNETBOPATL TPeOOBAMAM OTHECTOM-
KOCTW, TEIDIO3aUMTHl M 3BYKOM3ONALMM B COOTBETCTBUM € TpeGoBaHMAMYU
CHuny II-AL1-71%,

3.29. B 9-3TaKHEIX MaHeIBHO-GIOMHHIX 3H2HUSMX HeCylMe CTeHBI 00heMHBIX
G/IOKOB, H2 KOTOpPHIE ONMPAIOTCH NAHSNBHbIC NEPEKPBITHSA, B TOM clIyvae, KOTHa
OHM ABJIAIOTCA BHYTPMKBApTAPHLIMHM OTPKXICHUAMH, ClefyeT BHIIOIHATH TON-
muHo#t He memee 120 MM, 2 MEOKKBIpTUPHEIC — TONIMHON He MeHee 160 mm.

3.30. IlpuBs3ka ¥ pasMephl OKOHHEIX M JBEpPHHIX MPOEMOB B CTeHaX Gno-
xoB Tonmmuo# 120 — 160 MM e orpaswumBatotcs. Ilpn MeHEINel TonmpHe
HeoGxoMMO YCTPOICTBO YIIOBEIX MMIOCTOB IIMPHWHON He MeHee: A Golb-
umx 6noxor (pasMepom Ha KomHary) — 350 mM; mManbix — 150 M.

ApmupoBanme 00BEMHBIX 6lIOKOB

3.31. Apmupopanve “KONNMAKOB” W maHene#l mona oGbeMHBIX OIOKOB OCY-
THECTBIAETCH HPOCTPAHCTBEHHBEIMM aPMaTYpPHBIMM KapKacamy, coOHpaeMbIMK
Ha CHEUMAIEHLIX KOHARXKTOPAaX, COOTBEICTBYIOIMX ONpEIeNEeHHOMY TUIOpas-
Mepy u3fenus.

3.32. TlpocrpancrBenHblif Kapkac “xommaka” (puc. 9) coCTOMT M3 cucre-
MBI THYTBIX apMaTypHEIX CETOK M KapKacoB, COSOMHEHHBIX Mexay coBoif KOoH-
TakTHo#i cBapko#l. IIpuMeHeHMe BA3ANLHON NPOBOJIOKM Ul CBASU KapKacoOB
¥ CEeTOK He PEKOMEHAYeTCH.

3.33. CocTaBHBIMM 21IeMEHTaMM NPOCTPAHCTBEHHOTO apMAaTypHOTO  Kap-
Kaca “’xoimnaka’ ABIAoTC:

IIOCKas CBapHas CeTKA M3 MPOBONOKHM MuamerpoM 3 — 4 mm knacca Bp-T
IJId apMHpOBaHMA HUKHEH 30HBI HOTOJNKAZ C OTOTHYTRIMHM B CTIEHBI CBecaMu
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Puc. 9. TlpocTpancTBeHHLIt apMaTypHLIi Kapkac KojMaka ofkemHoro Gnoka
1 — ceTxa apMupoBaRusa HVDKHe#l 30HEI HOTONKA; 2 — FHYTHIE KAPKAackl apMUpos
BaHUS HEDKHel 30HRI CTEH KONNaKA; 3 — IHYTHIC KEpKachi 3pPMHPOBAHUA CICH;
4 — KapKachl apMUPOBAHWS YIVIOBLIX 30H CONPEXNEHUS CTeH; 5 — THyTHIC CeT-
KM apMHpOBEHMA BEPXHUX ONOPHEIX 30H NOTONKA M HepeMLMNEK [0 MpoIoiis-
HEIM CTEHaM; § — TO e, N0 TOPUEBRIM CTEHaM; 7 — THyThle CeTKHM apMMpo-
BaHUA HYOKHUX YITIOBRIX 30H COMNPSAXKEHMA CTeH; § — IMIOCKME KapKackl apMupo-
' BaHUsT [HepeMblueK.

s obecnevelnia aHKepOBKY ¥ apMMpPOBaHMs BepxHeld 30HBI CTEH M NepeMEl-
YeK MPOEeMOB ¢ BHYTpeHHel CTOPOHEI;

THYThIC KapKachl apMUpOBAHHA HUXHWX ONODHLIX 30H CTeH NO MepuMeT-
Py KONNAKA C TPEMH NPOIONBHAIMY CTEPXKHAMM OUAMETPOM 6 MM;

rHyTele T-0GpasHmie B CEYCHMM M [UlaHE BEpTUKANKHBIC CBApHBIE KapKachl
¢ Tpem#fA NPOJOJEHEIMU CISPXHAMYN [MaMerpoM 6 MM A apMUpOBaHus CTeH
¥ 30H CONPSIKECHHUS CTEH C MOTOITKOM;

BEpTUKaAIEHbLIE TPEYTONBHEIE B CCUCHMN CBAPHBIC KApKACKI IS apMMpOBa-
HUS YITIOBWX 30H C TpeMs NPORONBHLIMK CTepXHAMH fuaMerpoM 10 — 14 mm
Kinacca A-Il B 3aBHCHMOCTH OT YPOBHS HArPY3KU Ha 00beMHEH 610K

THYTHIC CBApHBIE CETKH U3 HPOBONOKHU AuamMerpoM 3 — 4 MM Kmacca Bp-T
IUIA apMRpPOBaHYA HIDKHUX 30H CONpPMXeHult CTel Mexay coboii;

THYTEI¢ CBapHhie CeTKH K3 HpPOBONOKM JuamerpoM 3 mMm xnacca Bp-I
Uisi apMHPOB2HNS BEPXHMX ONOPHBEIX 30H NHOTOJIKA, BEPXHUX 30H CTeH M Ie-
peEMBIYeK IIPOEMOB C HAPYXKHON CTOPOHEI;-

IDIOCKME CBapHble KAPKAachl ¢ [ABYM# HPOJNOILHBIMU CTCPXHSIMH OUaMer-
pom 6 — 8 MM  Knacca A-lll pna apMUpoBaHUs MEPCMBINEK OKOHHOTO U ABep-
HBIX 1IPOCMOB, IJTH KapKacel ITOJOKHLI 3aXoAuTh 3a TpaHu TpPOCcMOB Ha
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150 — 200 mm ans obecneyeH A aHKEPOBKH H apMaTypRl M JIOKAITM3AUMK TPELHH
B yITIaX IPOEMOB.

3.34. BepixanpHhle KapKachl apMHPOBaHHS CTeH YCTaHABJMBAKWTCHA Yepes
800 —~ 1500 MM B 3aBMCUMOCTH OT YpOBHSA Harpy3xu Ha 06neMHEIH OnoK, 4 Tak-
e OKOMO MpoeMos ¥ Ha paccrosuuu 300 — 500 M OT BHEWIHMUX YITIOB.

Beprikanriad YCTaHOBKA K3pKACOB YIyulllaeT YCIOBMS GETOMUpOBaHHS
4 KA9eCTBO KOHCIPYKUMHM, a TaKke OOecHeuMBAcT pacUoOJIOKEHHEe apMaTyphl
B paGowix 30Hax npy HU3ruGe CTeH M3 MIOCKOCY,

K BepxHefl uaCTM BepTHKAIBHBIX KapKacOB PCKOMEHJYCTCH MNpPHBapHBATh
KOHCOJIBHBIA CTep)XeHb muaMeTpoM 6 MM ¢ Hofnmopko#f KpoHINTefiHa s
duxcauny BepxHeit ¥ HIXKHe} CETOK OIOPHOM 30HE! IDMTAI OTONKA.

3.35. Ibnockue 2aroToBku (CceTKH) [yid KAPKACOB [OJIXHEI W3TOTABIIH-
BaThCs HA CIEIMATM3UPOBAHHBIX MONYEBTOMETHYECKHAX MANIMHAX HNA KOHTAKT-
HOM TOWEUHOM CBapPKU IUIOCKMX apMaTypHRIX w3memuit tvna MTM-09 wim
MTM-33.

3.36. Ilpu OTCYTCTBMM  CHEHMAIM3UPOBAHHEIX [ONYyZBTOMATHYCCKUX
CBAPOYHEIX MallMH IS M3TOTOBIICHMS INIOCKHX 3aTOTOBOK (CETOK) KapKacoB
BO3MOXHO IIpMMeHEHUE [JIs apMHPOBaHH CTEH KONNAKOB OTHENBHEIX IUIOC-
KHX CETOK M YIVIOBHIX KapkacoB. OpHako ceTouHOoe AapMHpOBaHME CTEH IIpH-
BOMUT K OCONEIIOMY pacxopy CTaly, WO CPaBHEHWME) C KapKacHLIM Ha 1 — 1.5
KT/M2 Iiolamy o6seMHOTO GIIoKa.

3.37. Ilpm omupaup MepeKpLITH HAHENBHLIX NPONETOB Ha KOHCOJM
"Konnaka” o6beMHOTO 60K2 3TH KOHCONMM JOMKHEI APMUPOBATHCA CHEIMAIL-
HbBIMM KapKacaMu ¢ NONEepevHbIMHM CTep)XKHAMHU AUAMEeTpoM 5 — 6 MM c 1arom
He Gonee 200 MM W NPOJOJEHBIMH PACNPENCIIMTENILHEIMI CTCPXHAMM OUAMET-
pom Smm. ITonmepeunble paGoue CTepXKHM KOHCONe#i NOIDKHEY GEITH 3aaHKepe-
HBI B [DIUTE TOTONKA He MeHee, YeM Ha 200 MMm.

3.38. IIpocTpaHcTBeHHBI apMaTypHEIY KapKac MaHENM MoJjia COCTOMT M3
CHCTCMBI IIOCKHX KapKacoB M COTKH, COCHHHEHHLIX KOHTAaKTHOH cBapko#.

3.39. CocraBHEIMM 3I¢MeEHTaMW MpPOCTPAHCTBEGHHOTO KapKaca  MN2HENH
TIoNTa SIBIISAIOTCA:

IUIOCKHE CBapHBIE KAapKaChl KOHTYPHBIX peGep M3 apMaTyphl OMaMeTpoM
8 — 10 mm Knacca A-IIi;

IUIOCKHME CBapHble KapKachl HONEPEYHBIX peGep M3 apMaTypbl IMaMer-
pom 8 — 12 mm xnacca A-ll;

nnockasl CBapHad CeTKa M3 IpOBOJIOKH [MaMeTpoM 4 MM Xiacca Bp-I
c Avelikoit 150x150 mm.

3.40. Bce zaxnaible fJeTanM “KONMMAaKa” M NaHeNMM NoMNa AOJDKHBI OnITh
npuBapeHkl K COOTBETCTBYIOIIEMY NPOCTPaHCTBEHHOMY ApMAaTypHOMY KapKacy.

3.41. CpapHan apmarypa M cTanbHEIe 3aKJafgHble OeTaiM oO0LeMHEIX Oro-
KOB JOJDKHB! Y oB/eTBOpsTh Tpebopanuam I'OCT 10922 — 75, a cBapHBIE cer-
xa — I'OCT 8478-81.

3.42. MNeTnu ¥ nHogBeMHBIE MNPHCHOCOCNEHMS AOJKHEI ObITh paccUMTaHBI
Y3 YCIoBUS Iepeiadd HarpyskKM oT MacGhl Oroka Ha Ase Touxku (py HeGanaH-
CHPHBIX TpaBepCax) M M3TOTABIMBATHCA U3 TOpAYEeKaTaHONW TIMadKoil CTa-
ma mumamerpoMm 20 — 25 mm (o pacuery) knacca A-T mo TI'OCT 5781 - 82
¢ vam.mapku BC13c12.

3.43. K npocTpaHcTBeHHOMY Kapkacy "kofnaka” IORXHBI GObiTh Opu-
BA3aHBI TPYOKM 32MOHONUYMBAEMOH IMEKTPONPOBOIKH C  COeIMHUTENLHBIMU
KopoOkamu [Ansi sfieKTpoapMaryphl. B CTeHaX pekOMEHIAYeTCH BepTMKansHOS
pacnonokcHue 3aMOHONUWABACMLIX TPYOOK, a Ha NOTONKE — NCPIHEH/IUKY-
NApHO [INHMHHOMN cTopoHe 00LeMHOTG OI0Ka.

TpyOku ¢ npoBogaMe SOSDRHEI  ObITh HPMBA3aHBI K HOPOCTPAICTBCHHOMY
KapKacy KoMaka” HemeTannpuecksi /Bs3Koll  (MI0AMIMONHON JICHTOH, ia
TatoM) .
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Hapyxmmie cetn 3panmi

3.44. B nmauenBHBIX 9ACTAX DAHENBHO-ONIOWMBIX 37aHMif pa3pe3Ka M KOHCT-

PYKIMSA HAPYXKHBIX CTEH NPMHMUMAIOTCA B 3aBUCHMMOCTH OT 0CoOeHHOCTell KOH-
CTPY KTHBHO-IUI2HHPOBOYHOM CXeMb! MaHENTEHON YacTH 3HaHMA, ero 3TKHOCTH, 2
TakoKe MeECTHLIX YCHOBHI, aHaNnormyHO BHIOOPY ONTMMANBbHOW KOHCTPYKIMK Ha-
PYXHBIX CTEH KpYIHONAHENBHERIX 30aHU COOTBETCTBYIOLIETO HA3HAYCHMA,

3.45. B OnOYHBIX YACTAX NMAHENBHO-OIOYHBIX 30aHMli PEeKOMEHOYEICA MpH-
HUMAaTh Pa3pe3Ky HapYKHBIX CTEH HAa NaHeNM HO NpUHUMNY “Lar — STax”.

Hpu BEIGOpe KOMCTPYKDMM HapY>KHOM IIaHEIH OGBLEMHBIX GIOKOB pEKo-
MEH/IYETCd pasrpaHUuMBaTh HeCYMe M orpaxjaonme GYHKUHM HapyKHBIX
cted (puc. 10). Hecyume GyHKuuM BBINOIMIIOT YYaCTKH HApyXHON CTEHBI
Konmaka. Orpaxparoume (yHKIMM — HaBEIUMBAaeMEIC Ha KONMaK OgHOCHOKHON
NaHe/M U3 TEeIUIoH30NAUMOHHOro GeToHa, ymGo ABYcmoikHEIe HaHenu C HapyXRHBIM
cJI0eM M3 KOHCTPYKTHBHOro 0OeTOHa M BHYTpeHHUM — M3 3(p(eKTHBHOTO
yTeIymTeNnA. B nocnegHeM cly4yae coepMHEHME Hecyllell CTeHbI ~konmaka’
¥ HapyXHbIM ClIOEM PpPEKOMEHIYETCH OCYIUeCTBNIATE Ha TMOKMX CBA3AX H
MUl B TeX CAyyasx) KOT/AZ 310 BEI3BaHO [eficTBYMMel Texnonmorued, mo-
MyCcKaeTCsi OCYNISCTBIATE 3T0 COeMHEHMEe C NOMOIIHO JXECTKUX NepeMEBINCK
W3 KOHCTPYKHMOHHOTO OetoHa TolupHoll He 6onee 40 — 50 Mmm.

3.46. Ilpy KOHCTPYKIMK DaHEU C NPEOBAPHTENBHO U3TOTOBICHHBIM HAapyX-
HBIM Xele300eTOHHBIM ClloeM (CKOpIIyIol) Croil INIMTHOTC yTEIUIUTEIA AOIDKER
ORITh HAKJICEH HA CTCHY KONMaKa UM CKOPITyIy.

3.47. Tpu spibope THHA KOHCTPYKUMM HApPY)XXHBIX  CTCHOBBIX NaHese#
OOBEMHBIX ONOKOB (JieAyeT YUWMTHIBaTh B KOMIIIEKCe CJIeOyoupe KIumMaty-
YeCKMEe BO3JCHCTBUA: TeMIEpaTypy WM BIOXHOCTH HAPYKHOFO BO3[yXa, CKO-
POCTE BETPa, UHTEHCUBHOCTH OCAJIKOB M CONTHEUHON pajuaiyu.

3.48, B paitoHax ¢ MHTEHCHBHBEIMH KOCEHIMU HOXOSMH BOIMOXHO NpuMeHe-
HUe naHenel c Hapy)XHBEIM COEM ¥M3 JIICTOBBIX MaTCpMaloB, YCTAHABIINBAEMBbIX
Ha oTHOCe (CTeHa C SIKpPaHOM) .

3.49. VI3 BO3MOXHEIX BApVaHTOB KOHCTPYKUMIi CTEHOBRIX HAHeNIeH Hapyx-
HBIX CTEH [PUHMMAETCA BapUaHT, COOTBETCTBYIOIMA MUHHMYMY MPHBEACHHBIX
3aTpar. B Tex ciyuasx, KorHa IKOHOMMYeCKUM pacyel He AaeT MPEMMYUIECTB
CPaBHMBAcMEIM BapUaHTaM, NpefilioyreHue CliejlyeT OTNABaTh TOH KOHCTPYKIMW,
KoTopasi obecmeuBaeT Gonbumli KoMGopT s NpoKMBAHMA IOAel, Oomee
BBICOKYIO Hae)XHOCTh IKCIDTYaTAMOMHBIX XapaKTepHCTHK, MeHBIYI0 CyMMap-

1

l, Y ., . 2 [ >,
2/
1 Puc. 10. BapuanThl KOHCTPYKUUI HapyX-
HOH CTeHBI GTOKOB

, 1 — oGpemubl Onok; 2 — npucTaBHasA

@ @\ﬁ ;f@@ ofHOCNOMHaA cTeHa; 3 -~ NpucTaBHad
/ CIlOMCTAsA TMaHenb, 4 ~— cTeHa, obpa-

4 ayemax npu dopMosanuu 61oKa
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HYI0 TPYXOEMKOCTh M3rOTOBJICHHS U MOHTAXA, 2 TaxkiKe Gojlee IMpPOKOE HpUMe-
HeHHe MECTHBIX MaTepUAJIOB.

3.50.Hapenmisacvag HapyxHasi YTCINIAOINAA YacTh B BUfe OOHOCIOKHON
[HAHENH MOXET BBINONHATHECA U3 CISAYIOLHX MaTepHainioB:

Jierk¥X GeTOHOB HA UOPUCTBIX 3aNlONHMTENAX: KepaM3uTe (rocCrt
9759 ~— 83), mepnure (IF'OCT 10832 — 83), nmaxosoit memae (I'OCT
9760 -~ 75), mepmmxymure (TOCT 12865 — 67) m pmpymux ¢ oGmemHoi
maccoit 800 — 1200 xr/m3, MapKu TIo IIPOUHOCTX Ha CXaTHe He Hibke 50;

SUEUCTRIX GETOHOB ABTONJIABHOTO TRepAcHug ¢ oObemHOK Maccolt
600 — 1000 xr/m3, Mapia IO MPOYHOCTH HA CXATHe He Huxke 353

3.51. Hapywmeni eme3o0eTOHHBIA CIOH  HapyXHOH  yTemnsmored
4aCT¥ NaHefH CIIOMCTOX KOHCTPYKUMH AOJDKEH BLINOMHATRCA U3 TADKENOTO GeToHa
MEPOK [0 NPOYHOCTH He Ckamve 150—300 Hmu nerxoro GeToHa Ha MOPHCTHIX
3aMOJIHUTENINX MApKN HO HpouHOCTH :'a Cxatue He mibxe 100 ¢  ofnemmoit
maccoit He Gosee 1900 kr/m3.

3.52. VYTewmrens CIOMCTHHIX UCHeNel [OIDKeH BBHUIONHATBCS U3
CTIeAyIOIMX MaTepUaioB:

GJIOKOB M IUTUT M3 NEHOHONUCINPOJIEHOTO neHomtacta mapok IIC-BC, IIC-B
o I'OCT 15588 — 70 c uam.;

MaToB M IDIMT U3 CTCKJISHHOM M MUHEpaNbHOH BaThl Ha CHAHTETHYeCKOH
ceaske o I'OCT 10499 — 78, TOCT 9573 — 82;

IUMT H3 MUHEPATLHON Bathl Ha uTyMHoM cBaixke mo MOCT 10140 — 80;

Ut U3 ¢puSponuTa Ha nopTnanuemente no I'OCT 8928 — 81;

6nokos ¥ WINT ¥3 Aueuctoro Gerona mo FOCT 5742 — 76.

g cmodMcThIX KeNe300eToHHLIX NaHeNed BO3MOXKHO NpHMMEHCHME 3amu-
BOYHBIX KOMIMO3MIMYA CNOS YTEIUIMTENI# W3 BCHYYMBAIOLIMXCA B KOHCTPYKIMH
(heHOTBHO-PE30IEHLIX H MOYCBAHO-G0PMANEIEIANHEIX INIATMACC.

3.53. HapyxHble 2KpaHpl CIOUCTBIX IaHeNeli MOTYT BBINONMHATLCH U3
CHeAyIOIMX NHCTOBBIX MaTepUaioB:

ac6ecTOlleMEeHTHBIX JIMCTOB TonumHo# 8 — 10 mm mo T'OCT 8423 — 75;

TMCTOB U3 ATIOMHUHUEBBIX CIDIABOB € 2HOTMPOBAaHHOM IIOBEPXHOCTRIO.

Kapkac naHemnell ¢ Hapy>XHBIM 3KpaHOM M3 JMCTOBBIX MaTepHalIOB MOXET
BEIIONHATECA U3 WIOMMHUEBLIX NpecCOBaHHEIX npodunedt mo I'OCT 8617 — 81,
¢ M3M. aHTUCENTUPOBaHHOM pApeBecHHB WM acOeCTOLCMEHTHBIX Mpodusei.

3.54. KoHCTpyKuuM CIOUCTRIX JKejle300eTOHHBIX MaHeneff cinepgyeT mnpu-
MeHATh ¢ yueTom TpeGopanuit TOCT 11024 — 84,

3.55, KoHcTpykumM CIOMCTBIX NaHenel c nmpuMeHeHUeM acGecTOLEMEHTHBIX
JIACTOB CJleflyeT IPUMEHATH C yueToM TpeGopanuit TOCT 18128 — 82.

3.56. KoHCTpyKuuM Hapy»KHBIX CTEHOBBIX NaHenell M MX CTHIKOB JOJDKHBI
06GecneunBaTh B IPOLECCe IKCIUTYATAlMM HOPMAIBHEIA TEIUIOBIaXHOCTHBIN peXxum
B nomenienusx. CONPSXEHUST OKOHHBIX KOPOGOK C MaHeNb0 ROIDKHLI OBITH
TepMeTMIHBIMU,

VY3nel, CTHIKH, CBS3H 3MaHMl ¢ IPUMEHEHAEM
001eMHBIX OJIOKOB

3.57. CTBIKM pa3nengloTCA Mo MeCTy PAacloNoXKeHWs B 3[0aHUU Ha Topu-
30HTUIEHBIE U BEPTUKILHBIC, KAXKIBIC KX KOTOPLIX, B CBOIO oucpedb, MOA-
pa3sfeNAOTCH Ha HapyXHble ¥ BHyTpedHue, Ilo Tumy compsraeMsix 3eMe-
TOB OHM Pa3sOeIAIOTC Ha CTHIKU:

6rnoxos ¢ 6nokamu,

00BeMHEIX GTOKOR C maHensAMHU (CTEH M NepeKphITUil) |

NnaHenel ¢ NaHesAMu.



3.58. Ilpy npoeKTHPOBAHUM CTHIKOB HEOGXOOMMO YUHTEIBATE CiEYIOLHE
TpeGoBanns:

ICCNAYATAYUORHBIC =

ofecneuerye HOPMATUBHOA TEIIOUIONALMMI

ofecneuenne MUAPOU3OIIAMM OT ATMOCHEPHEIX OCAKKOB;

oGecrieueHre BO3IyXOHENPOHULAEMOCTH

oGecnevuense TpebyeMo# 3BYKOU3OTIAIMHE

o6ecneuenye NPOSKTHOM HONTOBEYHOCTH

OTCYTCTBHE 37IEMEHTOB, YXYAIIAIOIMX HHTephep MOMeeHMH ;

KOHCTpYKTUGHblE —

obecrieuenMe paGoThl CTBIKA B COOTBEICTBMM C INPHUHATON pacyeTHOH
cxemMol 3JaHus;

ofecrieucHe PaBHONPOYHOCTH COSOMHAEMEIX B CThIKE YYacTKOB COODHEBIX
3NMEMEHTOB Ha pacueTHLle CUNOBEIC BO3NEHCTBUA;

obecrieucHne HeoGxomwmoi TMPOCTPaHCTBEHHOR KECTKOCTH M YCTOM-
YMBOCTY 3JIaHVA Ha BCeX 3TaNaX MOHTAXA M NpY SKCIUTYaTalMH C Y4eTOM BO3-
MOXHEIX aBapui BO3feiiCTBMIA;

npou3aodcreennvie —

obecliedeHe BO3MOXKHOCTH MEXaHM3auuM paGoT Mo KX YCTpo#CTBY, B ToM
YHCIIC ¥ IPH OTPHLATEITLHEIX TeMAeparypax;

COXpaHcHMe TEXHOJIOTMH M IpHeMOB  (DOpMOBAHMA KPYNHOMAHEJIBHBIX ¥
00BEMHLIX 31IEMEHTOB.

3.59. Ilpu mo6rIx pacueTHrIX HedopMalUsaxX 30aHMA  3IKCIUIYATAMOHMEIC
KaueCTBA CTBIKOB MOJDKHBI COOTBETCTBOBATE TpeGoBaHUAM HOPMATHBOB.

3.60. Ilpy npoeKTUPOBAHNHM MIAHETHLHO-OIOYHBIX KUNBIX JOMOB C HCIOJNb-
30BaHMEM CEepUHHBIX KDYMHOMAHCHNEHBIX KOHCTPYKUMA CTRIKM TAHEMBHBLIX
KOHCTPYKIM, B TOM YHCIe YW HapYXHBIX CTeH, JIOJDKHEI OCYIIECTBIIATHCH
O NPOEeKTaM NpPHHATON KpynmHomaHensHo#H cepum. Jlomyckaerca BHeceHHe W3-
MEHEeHMi, HalpaBNeHHbIX Ha yNydllleHHue KOHCTPYKUWH CTBIKOB M MpUMeHeHUe
Gonee 2(pQeKTMBHLIX I'epMETUAUPYIOUMX ¥ TeIUIOM3OILIUMOHHBIX MAaTCPUATIOB.

3.61. llepemaua BepTMKaNEHMBIX HATPY30K OT BHIENEKallero ONoKa Ha
HHKEPACIOJIOMEeHHEI! ROIKHA OCYLISCTBNATECK 4Yepe3 KOHTYpHble peGpa MaHemd
mona no KOHTypy G6ioKoB. l'[pu Heo6GxomMMoOCTH MOBRINIEHUA Hecyllelt cnocol-
HOCTH CTHIKOB TAKOTO THIA B FOPM3OHTANEHBIX IIRAX PEKOMEH[YeTCs yKiabl-
BaTh METAIIMYECKHE TKAHBIC CETKH.

3.62. Topu3oHTaNbHLIE CTBIKM MeX[Y OOGBEMHBIMH ONOKaMM  BHINOJI-
HaI0TCA HA PACTBOpe ¢ NMpoeKTHO#X Mapko# He ke M100. He pexomeRnyercs
YCTpoliCTBO pacCTBODHBIX LIBOB Haj nepeMblukamu npoemon. Ha smux yuacTkax
BMeCTO pacTBOpa YKIAORBAWTCH YNpyrHe NPOKIIafKH U3 MHUHEpaTBHOH BaTEHl
HN¥ TIEHOMNacTa, MCKITIouapilie nepefady Harpy3aoK Ha MepeMBMKH.

3.63. Omupanme raHernelt mepeKpbITHiI Ha OJIOK DEKOMEHAyeTcd  OCy-
INECTBAATH Yepe3d ~ manbibl” mnaHene#t (pwc. 11,6) wmi npu nomonm ycrpoi-
CTBa KOHCOIM HA ypoBHe moronka Onmoka (puc. 11,6,8). [Tepenava B mrockoctd
CTeHBl OT BEpXHETr0 3TaXa K HWXXHEMY Yeped ONOpHBIe YYarTKU IEpeKphITHi
MaHeNEHOTOo IIpoNeTa HexellaTebHa,

3.64. MMpuHATLIA TAN CTHIKA NMAHEIH NEPEKPLITUA C GIIOKOM U KOHCTPY KM
10712 MOJIXKHBI 06ecneanBaTh HeoOXOoHUMOoe COOTHOLLEHUE OTMETOK YUCTOrO TI0/a B
MOMEIIEHISIX, PacloNyoKeHHbIX B 06beMHOM GJIOKe 1 B NaHeNbHOM YacTH 3MaHuA.

3.65. CoemuHenue maHellelf NEepeKpHTHA € 00BEeMHBIMK GNOKaMH, 2 TAKXKe
JICMEHTOB mNaHelbHON vacT Mexny coBoli oCyllecTBisieTcsi CBapKo#l 3akiad-
HBIX JeTanei

3.66. KpenneHue Hapy>XHBIX CTEHOBBIX ITaHejell MaHeJIkHON YacTH K o8beM-
HbIM GIMOKaM  OCYUIeCTBNAETCA CBapKOM 3aKNafHBIX HeTalell ¢ OMApaHHeM
Ha KOHCOJIb IaHEeIX nonaa.
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Puc. 11. Yanet omupanus na-
5) 4 HeNEHRIX NMepeKphIM# HAa KOH-
: I ! CONMBHBIE BBRICTYIIN (2); Ha
. \ _E / | KOHCOMIb, ¢ MOAPEIKOHN Ha omo-
/ pe(6); Ha xoHcons Ges mop-
pearu (6)
1l —~ navems mona Gnoka;

' 2 — TTa NepeKPHMA IaHeNb-
| HO¥ vyac™ ¢ “pansmamu’; 3 —

'—"\!_‘
TN

BepxHas yacTs Gnoka; 4 — mm-
Ta HepeKpEIMA C DoApe3xol
Ha omope; 5 — CIJIONIHAA IUM-
y J Ta NepeK PRI

3.67. 3anonHenMe TOPH3OHTAILHLIX CTEIKOB HAaBECHBIX CTEHOBRIX IlaHe-
ne#t ocyllecTBIseTCA YIPYTHMN M TepMETHIUPYIOLMMHE NpoKxiiafkamu (puc. 12).

3.68. llna oGecneueHUA SKCIUTY2TAUMOHMHBEIX KaveCTB AOMOB MO  3BYKO-
M30NIALMK U OpefOTBpAllicHUs PaclpoCTpaHeHus 3Byka B MeXOmounom mpocr-
paHCTBe TOpPHM3OHTAIEMbIC ¥ BEPTUKANBHBIE BHYTPEHHWE ILIBRI IO KOHTYpY
CMeXHEIX 06BeMHEIX 6nokoB (puc. 12,8,€), a TakKe Mexay GoKaMH ¥ IpH-
MBIKAIOLUMMU [aHEAAMU BHYTPEHHMX CTeH CJIefyeT 3allOJIHATh PaCTBOPOM HIIM
YOpYTUMM IpoKIagxamu. OrpaHMvWMBaTE 3aN0JIHAeMOe PAcTBOpPOM MpOCTpaH-
CTBO MOXHO C NOMOWLIO PACKIIAIOK M3 MoJoc pyGeporma, TBepHoit pe3uHE!
U T.IL.

3.69. IlpocTpatcTBO O KOHTYPY MPOEMOB MEXAY CMEXHBIMM 0GBeMHBIMM
Glokamu, a Takoke MexAy oO0heMHhIMM GOKaMW M CMEXHEIMU BHYTPEHHMMM
HanensIMd HeoOXoIMMo 3aeNbiBaTh MUHEpPanbHOM BaTolt, CMOUYECHHONH B THICO-
BOM pacTBope MO0 CHEUMANBHBIMU NPOUIEHEIMY PACKIIAKAMM CO 3BYKO-
M3ONAUOHHON Ipocnofikoif, MO0 BcleHUBAIOMMMCA NeHomnacToM Tuma OPIL

3.70 Cmexubie 06beMHBIC GNMOKYM, @ TalxKe CMeXHble 00beMHEIe ONOKHM
¥ CTEHOBBIE MaHelmH JOJXKHEI MMeTh MeXny coGoll CBA3M B BuUIe METAJUTMYECKUX
HnaHoK, NIPUBApUBacMbIX K 3aKIaHBIM AeTansM ONoKoB H cTeH. CBa3elt, coemu-
HEMIOLMX [Ba CMEXHBIX Onoka U ONOK ¢ MaHeNBo, MAOIKHO OBITH HE MeHee
oByx. CeueHue cBs3eH MpUHMMaeTcs U3 pacuera 3nauus (puc. 13).

3.71. BepmixankHeie CTHIKM HapyXHBIX CTeH NAHMENBHOM uacTM 3JaHHuM BLI-
HOOJIHAKTCA AHANOTMMHO CTeIKAM flaHenBHOro 371aHu#A, KoHCTpY KM BepTUKanb-
HOTO CThIKA MEXARY CMEXHBIMH 0OBCMHEIMHU GrlOKaMu H MeXAy Gnoxkamu u ma-
HeJIBHOM 4acThi0 JOMKHBI ObITh  yHMGHMUMPOBaHEI CO CTHIKAMH NAHENBHOTO
30aHH A, OPUHATOrO 338 OCHOBY.
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Puc. 12. Ctoing Mexy GnoxkaMu.

T'opusoHrannible HapyXxHble (2,6) ¥ BHYTpeHHve (6], BepTUKAIEHLIC HapyX-
Hbic (2,0) u BHyTpeHHHe (€)

1 — repuuT; 2 — 3alMTHOE HOKpPBITME M TepMeTH3MpyOLIad MacTHKa; 3 - ue-
MeHTHEI pacTBop; 4 — 0OBEMHBIA GI0K; 5 — BodoOTOOHAN NeHTa; 6 — orpaHu-
YMTCIBHAA MOojioca; 7 — TeIIOW3QNALMOHHEIR GeloH; 8 — BomooTBOmALMI dap-
TYK; 9 — yTeIWAoLUMe BKIAILIM HAPYKHOM cTenbl; [0 — TKaHaA apMartypHas
ceTka; [l ~ TEIUI03BY KOM3OJIALMOHHAS MPOKNA1KA
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Puc. 13, YanK ropH30OHTATBHBEIX CBA3el KOHCTPYKIUBHBIX 1EMEHTOB 00BeMHRIX
6noxoB (4), 0GbeMHOTO GrOKa M BHYTpeHHelt cTeHoBo# nadenu (6)

1 — mnacTvHa 3aknafHo# Oeraw oGBeMHOTO Gloka; 2 — HAKIaJHad AETalb
cBaAM; 3 — CBapHbIe UIBEl 3N1EKTPOAYTOBON cBapKi; 4 — 0GBEeMHLII 2NCMEHT;
5 — naHens BHYTpeHHe!l HeCyinel CTeHbI; 6 — IacTUHa 3aKIafHoOf JeTany, naveny
BHYTpEHHEH CTEHBI

Jlecrimo-mdToBEE Yk

3.72. JiudroBele MoMelleHUs IJhaHuii  C TpAMcHenneM OGREMHBIXK Gro-
KOB PEKOMCHAYSTCH BLINONHATL B BHAE LENBHOMOPMOBAHHRIX JKejedoGeTou-
HbIX NPOCTPAHCTBEHHBIX WFIEMEHTOB, DKITIOYAOUMX B ce6s KOHCTPYKuMoO nud-
TOBO 1axThl U Xonn (puc. 14). TomumHa cTen NUGTOBIX WAXT HOMKHA TIPHHY-
;tairsbca He mexee 80 MM, TonnwHa cTeH HUGTOROro 6/10K2 ~ B COOTBETCTBUM C IL

3.73. B spaHusx ¢ OpaMeHeHHMeM OOBeMHBIX O/IOKOB NEeCTHHYHBIG KIICT-
KM [O/OKHEI MOHTUPOBATHCH, KaK NOPaBHIIO, U3 MPOCTPAHCTBEHHBLIX OnoK-nmect-
Huil. brok-necTHMIBI MOTYT OBITB:

COOpDHBIMM U3 OTHENBHBIX INMEMEHTOB (puc. 15,@) ¢ paIniM4HbIMM Bapuan-
TamMu 0GBSAMHEHUS CTCH, IUIOWANOK 1 Maplieil;

cGopHbIMY U3 ABYX nonyo6noxos (puc. 15,6);

uensHodopmoBaHHbIME (pHc. 15,8).

K neppoMy TdOy OTHocAitcs cOopHbIle ONCK-ICCTHUUB!, COCTOAUME U3
YeTLIPeXCTEHHBIX OOKOB ¢ BMOHTIMPOBAHNBIMM B HUX [OBYMSA JICCTHUUHBIMH

2

Puc. 14. pocrpaHctBenHuli eMeHT nudTo-
BOT'O XOIjla ¢ MYCOIPOBOIOM

1 ~ npocTpaHCTRCHHEIM ylemeHT; 2 — Npoem
wist waxTel oudra; J — oTBepcmHe AnA My-
COpoipoBOA
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Puc. 15. O6Gpemuple Onoxu
JICCTHUYHOHK KIIETKH

g — cOOpHple M3 OTHOENBHBIX
NMEMEHTOB; G — cOOpHEIC U3
IBYX NONyONOKOB; g~ Delib
Ho(popMOBaHHEIE

WIoINAAKaMMI WIH NOJYIWIOLaAKaMK, JABYMS fIECTHUYHEIMM MapllaMu M ONop-
HEIMM S7ieMEHTaMu; Maplilavy, oOBeIMHEHHEIMM C HONYIUIOMIAIKAaMM U OTOp-
HBIMM JIEMCHTAMM WIM [PYTMMH BapUaHTaMM COMETAHMH 3TUX 3JIEMEHTOB.

Bropoit T™in — cGopHble GIIOK-YECTHULIBI, COeIMHAEMBle Ha 3aBOfE WNH
cTpofike U3 ABYX nonyoinoxoB B omuH ofGwemubni Gnox. Kaxmuilt momyGiok
COCTOMT W3 NpOJONILHON CTeHbI M ABYX TOPLEBBIX IOJNYCTeH, MOHONMTHO CBS-
3aHHBIX C OFHMM JECTHMYHEIM MapllieM ¥ IBYMS NOJyIIOILafiKaMH.

K Tpereemy THHY OTHOCHTCH uenbHopopMoBaHHasi  OTOK<JIECTHMIIA,
COCTOANIAA U3 YeTHIPEXCTCHHOTO OfI0Ka, MOHOJIUTHO CBA3AHHOTO C HNBYMA
TIeCTHUYHRIMM MapilaMul, OBYMs NONYIUTOLIafiKamu (Bepxneit M HIOKHe#l) H
onHoM Iwlowankol (Mexay3TaxHoli). Y uensHodopmoBaHHON — GIOK-TECTHU-
IIbl Bce IEMEHThl JIECTHUYHOM KJIETKHM MOMOJIMTHO CBA3aHBl Mmexay coOoit.
JTa KOHCTPYKUMSA SBNAETCA HauGonee WHIYCTPHANBHOH U 3KOHOMMYHOM IO
pacxody MarepHasioB, O[HAKO OHa TpeOYeT MOHTAXHBIX MEXaHU3MOB CpY30-
noxbeMHoOCTRIO Gonee 100 xH (10 1¢) .

3.74. JlecTHMUHBI# NPOCTPAHCTBEHHBIH IEMEHT CO CpemHeli Hecyluel creHol
(puc. 16) MOXeT mNpUMEHATHECA B 3HAHUAX, I7IE€ TPY30NOALEMHOCTE MOHTAXKHBIX
Mexanu3moB He Oonee 80 xH (8Tc) .

3.75. B 5 — 9-aTaxXHBIX 3OaHUAX ¢ MpUMeHCHUEM 0O0BeMHbLIX GIIOKOB TOI-
LMHY CTeH GIOK-NeCTHUI ClefyeT NPUHUMATE He MeHee S0 MM B MUHMMANBEHOM
CEeMCHHUH.

3.76. Apmuposanme uenbHOGOPMOBAHHBIX OIIOK-TICCTHHL CERYeT IMPUHN-
MaTth B COOTBETCTBMM C PaCcUeTOM. ApPMATYpPHBIe 5/IeMEHTHI CTEH, CTYHeHeil U Ilo-
WAnok A obecneueHus COBMECTHOCTH MX paGOTHI JOJKHEI GbITh OOBLEIUHEHE]
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Puc. 16. IlpocrpascTBeHHEN! Puc, 17. IIpocTpaHCTBEHHEW 3lEMEHT JieCT-
MEeMEHT JISCTHUYHON KIleTKH HUYHOHA KJIeTKH
™Ha “6abouxa”

B MPOCTPaHCTBEHHLI! apMaTyPHLIA KapKac, apMaTypHLIE CTEPXHU CTyHeHeH n
IUTOIIAROK HOJDKHBI KPENNTECA K CeTKaM CTeH U oTruGaThcs B HUX HA BeTUUMHY
He MeHee 150 mM.

3.77. Tlpu npuMenHenuM HETLHOPOPMOBAHHBIX GIIOK-IECTHHML, HA BepXHEM
3TaXKe JIECTHMYHOM KJIETKM YCTaHaB/MBaeTCHA NP OCTPaHCTBeHHE Gnox—"Kkonnak™
Ge3 maHenw mona.

3.78. Ilpu mpoexTHpOBaHUW MAHEJILHO-ONIOMHBIX JIOMOB C MCHIOJIL3OBaHUEM
CepHMIHEIX KPYIHONAHENBHBIX N3ENMA BO3MOXHO IpUMeHeHHE THHOBBIX 2Jie-
MEHTOB JIECTHUIL, COOTBETCTB YIOIIMX Cepuil KpYyIHONaHeEHEIX JOMOB.

3.79. ¥YxpynHeHme 3I€MEHTOB JIECTHHYHON XIOTKM NaHEIEHO-GIOYHBIX
3AaHUN  pPeKOMEHOYeTCA OCYINSCTBAATh TakiKe HMyTeM HPHUMEHEHHS NPOCTpaH-
CTBEHHBIX O9ME€MEHTOB, NpPeACTBRAIONMX co0Oi INaHellb HONIEPEYHON CreHbl,
BBINGITHEHHYI0 COBMECTHO ¢ KOHCOBHEIMH M3pIieM ¥ NONyITomagKoi (puc. 17),

3.80. JIudroBRie yanbl NAHENHHO-GIOUMBIX 3faHuii ClefyeT BHINONHATH
€ MCHONKE30BaHUECM NAHENBEHBIX H3ICNUK ¥ MPOCTPaHCTBEHHLIX TIOOMHTOB M TO-
BBIX IIaXT.

Jlomxwu, GaK OHEI, pKephl

3.81. Jlomxuu, SpKephl U GalKOHBI, PACHOJIOKEHHEIE B NaHENIBHOW YacTH
3gaHus, ¢ NpUMeHeHMeM OOLEMHEIX GIOKOB ClIeAyeT CTPeMMTECHA BHIIONHATH
B BHAE MPOCTp2HCTBEHHRIX 3meMeHToB (puc. 18). B GnouHoit wacTy 3paHus
UX CledyeT KOHCTPYHpOBaTh B BHAE €AWHOTO  MOHT@XHOTO 35MeMeHTIa ¢
GrnoxomMm.

3.82. Jlomxuy B NaHENBHO-OJIOUHBIX 3H2HMMAX CNICAYeT BHINOHATE OHO-
WM IBYXMOMYIILHLIMU, TPeX-UeThIPeXINIOCKOCTHRIMH, BKITIOUAST HaPYXKHYIO CTEHO-
BYIO MNaHENh, INICMEHT NEPCKPRITHA M OIHYy-IBC GoKOBEIC YTCIDICHHREIE UIIHA XO-
JOAHBIC CTEHKH B 3aBHCHMOCTZ 0T wianuposxu. IIpu 3Tom GeTom mnsg mepe-
KpRITHUA NODKUN HOJDKEH MMeTh MapKy He MeHee Mp3 100,

3.83. IlpocrpancIBeHHEIe 3JIEMEHTH S3PKEPOB MOTYT M3TOTaBIMBAaThCH
MOHOMHMTHEIMH WM KOMIDICKTOBATLCHA U3 OTHCIBHBIX HaHeneit.

3.84, IlpocrpaHCIBeHHbie 3JIeMEHTH! GATKOHOB MOTYT BIITIOUATE HaHeENb
HAPYXKHOM CTEHRI, INTUTY NePEeKPLITHS GAIKOHA K OrpaXIicHue.
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Puc. 18. Ipoctpancraen-
HBIE 3MeMEeHTH HapyX-
HLIX OrpaxXpennti

@ — nomxusl; 6 — CTeHKa
¢ BanKoHOM; @ — 3pKEP

B ciyuae HEBO3MOXHOCTM BBHINONHEHHA JIOmXmMit, 3pkepoB u GankoHoB
B BUC UPOCTPAlCTBCHHBIX ICMEHTOB UX CACAYyeT W3rOTABIMBATL B BUAE IUIOC-
KUX U3RENni.

Ilpoune aneMenThLI 30aHMI

3.85. ®ynnaMenTr! 3paHuii © NMpuMcHeHHeM oObeMHBIX GHOKOB crneayeT
NpoeKINpoBaTh M3 cOGOPHBIX 3NEMEHTOB 34BOJICKOTO H3roToBjieHus (puc. 19).
[foaroToBKa OCHOBaHWij M KOHCTpYyKUMI yHNAMEHTOB 3JaHHI NOJDKHRI oGec-
HeYyB aTh MUHHMAEHYIO HCPaBHOMEPHYIO OCAnKY, UM 4ero HeoBX0aMMO BEINOI-
HeHUE CIICOYIOLIMX YCIIOBHIA

BO3BOAUTH 3[aHYS HPCANOYTATCABHO HA OAHOPOHHBIX MAIOCKHUMAEMBIX
TPYHIAX UMM NPUMEHNATh CBAM,, Jpope3dolue Tosaumy. cnaleix TPYHTOB 4 onu-
palouecs Ha mManocKuMaeMble FPYHTHI;

B Chyyac IIeBO3MOXHOCTH BBINOJIHCHUS IHEPROTQ YCHOBUA  NpHMEHATL
YCHIICIIHYI KOHCTPYKIMIO (PYHOAMEHTOB. HC [JONYCKAWOIUYI0 BO3HUKHOBEHMS
HepaHOMEPHLIX 0CaloK;

piCTIONAaraTe CMCEXILIC CTCHBI ABYX cocefinux OiloxoB na onvom thyupa-
MeHTC.

Jns spnanumii BeICOTOH Jio ACBATH STXKCH MOrYT MCIONB30BaThCHd Ge3pocT-
BCpKOBBIe CBaffHBIC hYHAAMCHTDI,

JTeurouble ynaaMenThl n3 cOOpHBIX OCTOHHBIX ONOKOB uenecooGpasHo
NpUMeElAls MpPU NPOCKTUPOBAHMM 3NaHWE, BO3IBOOMMBIX Hia MATIOHM3MEHAEMBIX
110 CXHMaEMOCTH OCHOBAHUAX C HOpMaTUBHBIM masjicinem 0,25 MIHa
.5 K[‘C/CM:Z) u Gonee.

KoHerpykumy noaszemMuoll yaCcrn  34aHud, HCUOCPENCIBEHHO MepefaioilMe
HATPY3KM Ha rpylr, HOMXKIILL BHINOMIATBCS U3 TAKColo GCTOHa Mapku He
meree 150 no mpoudocnt Ha okame. [lavenn woxonsa i cGopHble  5MeMEHTHI
POCTBCPKOB -~ U3 TAXEIIONO UIL HerKkoro GeToHa Mapky He melce 200.

3.86. Konctpy Kiumy HyICBOTO BHKIA MOTYT ObiTh BEINIOMicHb] B BIAC 00beM-
HBIX GJ‘IOKUB, MACCa KOTOph!X B 3aBHCUMOCTH OT r'py 300 bCMHOCTH MOHTIXHBIX
KPAHOB, MPHMEHAEMLIX Ui YCIPOHCTBA HYJICBOrO LMK, MoXCT ObITh yBeiMueHa
1O CPABIECIIO ¢ KOHCTPYKUHAMUH HUA3CMHOLT YACTI 3/ UA,
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Puc. 19. OyHmameHTsl M3 CGOPHEIX 37IEMEHTOB 33BONCKOro H3rOTOBNEHUA
@ — NEHTOWHEIC; 6 — CBallHble C POCTBEPKOM; 68 — CBaliMnie GeapoCTBEpKOBHIC:

I — noxonbHble AMEMEHThI; 2 — poCTBEPK; 3 — HOAYNIKN; 4 — ofremubie 6110

Takoit ©n10K (IIPOCTPAHCTBEHHLIA 3MEMEHT) MOXET BKIIOUATD TepeKphI-
THe U cTeHnl (puc. 20).

3.87. llpn BrinonHeHWu NOA3EMHOM HYACTH OTCEKAa 3MaBuA C MCHOINb-
30BaHUEM THUIIOBRIX LOKOJBHLIX IIEMEHTOB UIYM OOBLEMHLIX 610KOB HYyJIEBOTO
UMKIA [OTMYCKAWTCA CIeAYIOLMe OTKIIOHeHHs OT Pa3MepoB, NpeayCMOTpeHHBIX
IIPOCKTOM:

pacnoio)xeHue MeTAIIMYECKUX eTaleil aHKEpOBKY . . . . . . . . . . 15 mMMm;
pa3duBKa oceil cTeH'HOOBANOB . . . . . . . e e e e +5 MM;
TOMUIMHA CTEH & -« &« 4 v v v v v v e v a e s ot n e me e e e e e e +10 mm;
YKIOH CTEH OT BEPTUKAM . . . . . . . .. e e e e e e 5 MM
pacloyio>Kedye IpOeMoOB U UX pa3Mepbl ., . . . . . . . c e e e e +10 Mmm;

TOPU30HTATBHOCTE OTIOPHBIX MOBEPXHOCTEH 0OBEMHEIX IEMEHTOB 15 MM;

3.88. Ilanenu woKoss [OJUKHbI BBLINOJHATRCA U3 TAXKeoro GeTotla map-
k1 He MeHee 200 ¥ B COOTBETCTBMH C TCIIOBBIM PEXVMMOM NOMAMNOMNbLS MaHENH
MOTYT OLITh "XONOAHBIMU " WIH “TeILILIMU™ CHOMCTON  KOHCTPYKUMM € yTen-
asouEM crnoeM. HapyxHbil GeTOHHBIA Cl0i LOKONBHEIX MaHeseH OJDKeH HMETh
MapKy He MeHee Mp3a2§.
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Puc. 20.1IpocrpaHCTBEHHEI JISMEHT
HYJIeBOTO M K/Ia

l Ia8 BEEN0
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Puc. 21.Kpeiua 3paHust u3 COOpHIX 37€MEHTOB BHLICOKOY 3aBOJICKO# TOTOB-

HocTH
@ — u3 oGpeMBEIX GIOKOB; & — U3 NPOCTPAHCTBEHHBIX WIEMEHTOB Ha LIMpPUHY

KOpIIyCa; 8 — U3 MOCKUX 3/1EMCHTOB
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3.89. Kpuinm apamml#fi clefyeT NpoeKTIMpopaTh COOPHBIMM M3 KpPYMHBEIX
371eMEHTOB BLICOKO#A 3aBOJICKOH roToBHocTH (puc. 21).

Jnd sxoHOMEM TeINla U TPYHO3aTpaT B 3[IaHMAX BRICOTO# nATH M Golee
STaXEH  PEeKOMEHIYETCS NPUMEHAT: Oe3pynoHHbIE KPOBIMM C TENIIIM Uepha-
xom [5].

3.90. B 3aBMCHMOCTH OT 3TaXHOCTH, MeCTa CTPOMTENBCTBA H APXUTCKTY DB
apaHusa o crnocofy oTBofla aTMocdepHbIX BO KpLIIWM MOTYT OuITh  OftHO-
CKATHRIMM KM [BYCKATHRIMM C HAPYXKHBIM WAM BHYTPEGHHMM BOAOOTBOIOM. B
NATH-TEBATHITAKHLIX 3IaHUAX PEKOMEHHYeTCs IPHMeHSITh KDL C BHYTpeH-
HUM BOJIOOTBOMOM, KOTOPBIH MOXET COOPYKATBCS KAK C HONIINIOUeHHEeM K JIKB-
HEBO# KaHANK3allMM, TAK ¥ C OTKPBITEIM BBINYCKOM Ha HOBEPXHOCTh yYacTKa.
Bononpuemsurie ycTpoiicTBa BHYTPEHHETO BOLOCTOKAa CNeAyeT pacuonarark
TaK, YToOH 0GecnewiTs IOCTYN K HUM.

COopHble  KpHIIM C MA@IBIM YKIOHOM HenecooGpasHO KOHCIpYMPOBaTh
¢ IOpUMEHeHWeM  OOBeMHEIX OnokoB (CM. puc. 21) WM NpocCTpaHCTBEHHBIX
3MEMEHTOB 060JI04Y¢YHOT0 THIIA.

KpoBensHLI NpOCTpaHCTBEHHBIA IEMEHT COCTOMT M3 MOHONMTHO CBA-
3aHHBIX TpEX CTeH W MOTONIKA Y BCTAB/IAEMON H2 3aBOJICKOM KOHBefiepe Ha-
pYyxHOHK CTEHOBOMN [tap aleTHOM MaHeni:,

391. HomedxnaTypa WHOYCTPHAIBHEIX W3Oenmwid OANs yCTpoifcTBa KpHINM
DOMKHA BKIOYATH CNEAyoUe TUIMLI MOHTXHEIX 3IIEMEHTOB: KPOBEJIBHEIC
TelUisle INMTHI ¢ GE3PYTIOHHRIM MOKPBITHEM, (PU3OBRIC IaHENM, MaHENH-TOM-
CTaBKH IO IUIMTHI ¥ BoJocOopHble MoTkH. IlepewicneHHbie SJIEMEHTRI MOTYT
6bITh TaKXe BBINONHEHHI NPOCTPaHCTBEHHLIMM, B 3aBUCHMOCTA  OT TeXHOJIOTH-
YECKMX BO3IMOXKHOCTEH.

3.92. OneMeHTREl BXOIOB CHEAYET BRUNOJIMATL B BUJE NPOCTPAHCTBEHHEIX
KOHCTPYKUMI C MAKCUMAIBHO BBICOKOH  CTENEHBIO 3aBOJACKOHR TI'OTOBHOCTH.

TIprHupIE H3rOTOBJIEHHS 06BEMHBIX 010KOB
H IIPOCTPAHCTBEHHEIX IEMEHTOB

3.93. OGremubie GiIOKM W MPOCTPaHCTBEHHBIE JICMCHILI ABJIAIOICA HaM-
Gonee CIOMHEIME B TEXHOJIOTMYECKOM OTHOIUCHUY HANCAMSIMU HOIHOCOOpPHOTO
IOMOCTPOEHHA, YTO OOYCIIOBIICHO:

3HauwMTenbHBIMM pa3mepamu  (mo 3,6x6; 6x2,8M) M Gonpiuoit Maccoit
(o 25 1) ;

HOpOCTPaHCTBEHHBEIM XapaKTepoM COYeTaHMS TpaHell, BCNOHACTBME 4eTro HeoO-
XOOUMO B CIAVWHOM IMKJIe (POPMOBATH TOPUIOHTANIBHEIC M BEPTUKAITRHBIC YaCTH 13-
Henust;

pasHeIM (YHKUMOHATBHLIM HAa3HAYeHUEM M KOHCTPDYKTUBHEIM  HCHOJIHe-
HYeM OTHEIBHBIX 37I€MEHTOB M3fenusa (peOpuCTble WIH IMNagKue CTeHBI, MHOIO-
ClIOitHbIE HApYXHEIC CTeHbl, MHOTONYCTOTHBIC BCHTIJIALMOHHBIe G/IOKH, Tepe-
TOPOAKH pasHoil TONMIMHEL 1 oYcpTaHuit u T.JL.) ;

PasHOPOJHOCTRIO NPUM EHSEMBIX MATCPUANIOB (NlerKUie M TIKENbIe GeToMbI,
pacTBopEl) ;

Ma@10#f TOMIMHONK rpaHell (PopMyeMEBIX H3JeNUi NpU OTHOCUTENBLHO BhI-
COKOM HacBLIIEHHOCTH ApMaTypoii.

B cBf3M ¢ 3TMM B NIPaKTMKe MNOINHOCGOPHOTO JOMOCTPOEGHMA Hallnu Ipu-
MEHEHMEe pa3fbie CXeMbl OpranM3aiyi JuHui [0 M3TOTOBJNEHKI0 0GBeMHEBIX Gno-
KOB ¥ MPOCTPaHCTBCHHLIX NICMEHTOB, CNOCAGHE! YKIAKM ¥ YIIOTHCHUAA GeTOH-
HOW cMecH, peXUMBL TeWloBoil o6paGoTkM, KOHCTPYKTUBHBbIE peulcHus dop-
MOBOUHOTO ¢GOpPYIOBaHU U T.IL

3.94. Ilpn M3rOTOBJICHMM MHOIOTHDKHBIX M3denuii (GorbluMe ¥ Manble
0oGbeMHBIE GJI0KH, NPOCTPAHCTBCHHLIC 3MCMEHTBI J0MXKMUA) WM GollbILol MoLl-
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HOCTH OpeONpuATAsL Uelecool0pasHO UpHUMEHATL KOHBCHEPHYIO CXeMy OpraHu-
3aumy OpMOBOMHON NUHYM co cnenManu3aukeil paGoT MO HOCTaM: MOATOTOBH-
renbHBle paloTsl, QopMoBaHue ¢ NpemBapuTeNbHofl Temmomo#t oGpaGoTioi,
JacTUvHAsA pacmanyOKa, BTopHyHaa TermoBad 00paGoTka Ho MOJNYYeHUA OTIYCK-
HO!l IPOYHOCTH, OKQHYaTeILHAA pacnany6Ka c mepegaielt H3genni Ha cOopky unu
OTHAENKY.

3.95. Iipu u3roTOBNECHYM MAIOTUPAKHBIX M3NENHN WM MaI0OA MOIIHOCTH
TIpequpUATHA MOXET OKa3aTbCH IlelIecOOGPAsHBIM MCIIONBE30BaHUE CTEHHAOBOM
CXeMHl oprauuzanmm (Ipou3BoAcTBo Ao 8 — 10 uapmemmt B cyTiu) . CrenpoBas
cXeMa MOXeT OKa3aTsCH HeoOXOMMMON TaroKe NpH H3TOTOBJICHMH Oonbillepas-
MEDHEIX CTIOXKHBIX M3jeuit (MOHONMTHBIC necTHuHBle Onoku) . [Ipn 3naumTens-
HOM CYTOWHOM BEINYCKE TAKHMX W3[OEMNNA CTeHJOBAs TEXHOTOINS CTaHOBMICH
HeadpbeKMBHO! U ClefyeT IepeXofuTh Ha BLINYCK Oojee MPOCTRIX B TeXHoJo-
TUYESCKOM OTHOIUEHUN fAeTanell,

3.96. Coopka apmarypHhIX KapKacoB oOBeMHLIX GIIOKOB M HpOCTpaH-
CIBEHHBIX 3JIeMEHTOB HOJIKHA, KaK IPaBHIIO, OCYLIECTBNATECA B apMaTyPHBIX
LexaX MAOMOCTPOMTENEHBIX NPefipUATHil HA CHOCIMANBHBIX KOHAYKTOpax, 06o-
PYOOBAaHHEIX HeoOXOMMMbLIM CBAPOYHEIM, pPe3aTeNbHBIM K APYTHM ofopyAoBa-
HueM. JIOCTBKY TIOTOBBIX IpPOCTpaHCTBEHHBIX aPMOKAPKAaCOB K MecTaMm MOT-
pebneHusa cnemyeT BRINONHATL IO KpaTualiilemMy myId, B CBI3M C4eM dopmo-
BOYHBIE MPONETH 1eNeconGpa3Ho Pa3MeNIATh 0 COCeCTBY C apMaTypHEIM,

3.97. B cnyuae HeBO3MOXKHOCTH M3TOTOBJICHMA IIPOCTPaHCTBEHHEIX apMo-
KapKacOB B apMaTypHOM leXxe BO3MOXHO pa3MelieHe COOPOUHBIX KOHAYK-
TOPOB Ha CIENMAIM3UPOBAHHEIX yuacTKax ¢opMoBouHbIXx UexoB. Ilpu astom
HeoOXoMMO NpegycMaTpuBaTsh 3aUMTy O6CIYXMUBaKOINEro NEpcoHWIa OT CBETO-
BBLIX BCNHIUEK ¥ YIOAIeHUe CBApOMHBIX Ia30B. Ha chenuanusupoBadHHOM yyacT-
Ke JOJDKHEI GBITE OPTaHM30BaHB! MPOMEKYTOUHEIE CKII2fb! IDIOCKMX apMOKap-
KacoB, 3aKJIaHbIX AeTallel ¥ 3ar0TOBOK.

398, Tlpy ~popmoBauyn OGLEMHEIX GIIOKOB PEeKOMEHIYETCH MCIOJB30-
BaTh KacCeTHEBIN cHocof YKINKy ¥ ymwioTHeHus OeTOHHOH cMecH B CodYeTaHmM
cBubpoynapoM [6] wm ucnomeaosamuem cynepmiactudmatopos [7]. Kac-
CeTHRIA cioco6 B coyeratuu ¢ BUGpoymapom Oofice uenecooOpaseH WIA wony-
yeHus manenuit ¢ 6eToHoM mapku M 250 u Oodiee, a TakiKe NPH KPaTKUX pexu-
Max IIpoNapiBaHiA Ha Neppoil CTalMu (2 —4 y)

3.99. B cnyuae Npou3BOfCTBEE OTPAHUYCHHON HOMEHKIATYPhl [IafKOCTEH-
HLIX, He MMEIOLMX NEPeropoioK 00heMHBIX GNOKOB, K KOTOpbIM . HpeHbsiB-
NAIOTCA  HOBHILEHHKle TpebomaHus Mo mpouHocTu GeToHa (M 300 m Gomee) u
€rc OJHOPOAHOCTM WMOXeT ObiTh NPHMEHEH CcnocoG  UOHBIDKHEIX  cepmed-
muxos [8].

3.100. OGremublec ONCKM U MIPOCTPaHCTBEHHBIE 3/1eMEHTH] Lelecooobpa3Ho
nodBepraTe ABYCTaMHHEIM pexuMaM TeimloBoil oOpabGoriu. Ilpu sTOoM mep-
BYI0 CTafMIO IIPOTpeBa OCYILIeCIBNAIT B OpPMOBOYHON YyCTaHOBKe [0 MOIY-
YeHHS IPOMEXYTOUHOHK IIPOYHOCTH HOCTAaTOWHON JUIA YacTHU4HOM pacnanyOKu,
a BTOpY10 — B IIPONApOUHON Kamepe, KyAa M3[elue NepeMellaoT BMecTe ¢ BHYT-
penHelt onany6xoit (ceppeuMkom) . Ilpu opHocTaguithoM nporpepe (CTeHEOBas
CXeMa) pex<HM MporpeBa HA3HAUAlOT [UIA HOCTH)KEHUS OTIYCKHOH MpovHoCcTH
Opu pacuanydOke.

3.101. JInuTentHOCT: MNpoTrpeBa M3MeNusA Ha NEpBOkM M BTOpofl cTammax
B 32BHCUMOCTH OT (IPHHSITOH TEXHONOTUM MOXET MEHAThCA. OpueHTHpPOBOY-
HO MOXHO PEKOMEHHOBATh NPONOIDKUTENIEHOCTR TeIoBoH  o6paboTku Ha
1 crapun 2 ~ 4 4. npu TemuepaType U30TEPMMUECKOTO nporpeBa 85 — 950C,
aHa Il cranuu — B reucHue 6 — 9 wnpy Temoeparype 75 — 850C.

3.102. Ha T crapmu mpenmnouTdTeNeH KOHTAKTHBIA I[IPOrpPeB  Yepes
BHYTpeHHIOK onanyOoxky (cepoedHHMK), NMOCKONbKY B 3TOM cClyyae 0GOTpeBY
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OOABepraloTcs BCe 4YacTd u3fenusa. HapyxHaa onany6xa (IuTED) BHINON
HAETCA C.Temtou3onAuMeil. B OTOENBHBIX Clyuasx Upd 3HAUUTENBHOH TONIMHe
TIPOrpeBacMOro CeyeHMs BOIMOMKEH IBYCTOPOHHMII HIpOTPEB: Yepe3 CePHEUHMK
Y Hapy>KHBIE LLUTEL.

B xayectse 3HEepTOHOCHTENSI IPX KOHTAKTHOM IIPOrpese B (hOpMOBOUHON
YCTaHOBKE MOXEeT MCHORL30OBATECA [ap M MeKTpudeckuit Tox. IIpu mcnonm3so-
BaHUW BNIEKTPUYECKOTO TOKE HEOGXOMHMMO M36eraTr MECTHOTO IneperpeBa GeToHa
OKONO 3NIEKTpOHarpeparenelt, B ceg3yu € uem Golee yenecooOpasHEl HU3KOTEM-
nepaTypHele HarpeBaTend (mo 4000°C) .

3.103. Ha lI cramum TemnoBylo 00paboTKy M3HENUs BLIMONHMIOT, KaK
[PaBHIIO, TIIYXMM MApOM WM 3J€KTPOHArpeBOM BHYTpeHHero o6beMa KaMmephl,
B crmyyae uCIIONE30BaHMA TYHHENBLHBIX KaMmep Bo u30exaHue HOTeph TeIUIa Npu
3arpy3ke H OMHOPPEMEHHOM BBITPY3Ke HM3/emuit ClefyeT UPUMEHATH OBICTPO-
AeACTBYIONME MEeXaHM3MbI OTKpBLIBAHUMA ¥ 3aKPHIBaHMA ABepeit M uepeMellleHus
usgemmit. Jhia ycrpaHeHMsi 3HaumMTeNkHOro pa3Gpoca TeMpmepaTyphl IO BEICOTE
Kamephl HeoGXomMMoO MpaBUNBHOES Pa3MeleHKWe HarpeBaTelieli ¥ TpPUMEHEHWe
BEHTAJIATOPOB.

3.104. ®opmMoBouHbIe YCTAHOBKM NIl MITOTOBJNCHUA OOGBEMHEIX OIOKOB
K M[POCTPAaHCTBEHHEIX MEMEHTOB OOJAHLI ObITh B [OCTATOYHOW CTENEHUM YHM-
BepCANLHEIL, T.c. OOecmeumsarp WITOTOBJIGHME HECKONBKMX THIOPa3MepoB H3-
menuii. HenmecooGpasHa, xax Npapmio, CHCHHAM3AUMA (POPMOBOYHBIX YCTaHO-
BOK [0 WMpHMHE H3TOTOBASieMoro 00beMHOTO Gnoxa. W3meHenme mnumMer Gno-
Ka B 23TOM ClIyyae HOCTUIaeTCsd NEPEeCTAHOBKON OJIHOTO TOPLEBOrO IMTa, 2
BBICOTBI — HEpelBMKKOH HYDKHell KOHTYpHOX paMKu cepleunuka. liBepHbie
M OKOHHbLIe mpoeMooOpa3zoBaTenu cieflyeT HenaTrb CheMHRIMM. UX kpemneHue
B 3aBUCHMOCTM OT KOHCTPYKTUBHOTO pelllcHus 0O0BLeMHoro Gloka u mpuHATON
TexHonoruy (GOpPMOBaHUA MOXET NPOUIBOIMTLCA Ha HAPYXKHLIX IIMTaX MU
cepreuHuKe.

3.105. Ceppeunuxy (BHYTpPEHHIOI omany6ky) mia obGecieyenus Gonee
BEICOKOTO KayeCcTBa BHYTPECHHMX HNOBEPXHOCTEM HeoGXOIMMO BLIIONHATE JKECT-
KUMHY, CBapHBIMM I CHEMAJIM3UPOBaHHBIMK 1A KaXIOTO TUIIOpa3Mepa o6neM-
Horo Onoka. PacnanmyGouHble YKIIOHEI [Uis BBHIIPECCOBKM CepHEUHMKA IPUHN-
matoT pasHbIMu 10 — 20 MM Ha BeICOTY cTeHHl. llpu Hamwd mDeperopofiox
BHYTPEHHSIS OHOay0Ka MOXET BBUIOJIHATECA H3 HECKONBKUX CepHAeTHHKOB,
3aKpeIUTAeMEIX Ha elMHO pamMe C BO3MOJKHOCTHIO CHATHA NIOOOI0 M3 HUX
V1A PEMOHTa U NepUOIUYEeCKOM MexaHu3WpOBaHHOK WMCTIM pabouuX IOBepx-
HOCTEH, 06pasyomx BHyTpeHHYe (POPMOROUHEIE IIONOCTH.

3.106. Bo m3bGexamme oOGpalopaHus TpeIIMH B H3JEMMsIX pacrnaiyGoumoe
YCTPORCTBO [O/DKHO oGecreunBaTh PaBHOMEpHOE Ge3 MepeKocoB W3BJICUEHHE
cepreuHnKoB. [IpH HCHONB30BaHMM HEKOTOPHIX CHJIOBBIX LWIMHAPOB HeoOxo-
fuMa MX HaJle)kHas CMHXPOHM3anus, bojiee NpedHOYTUTENHHRI pacnatyOouHble
YyCTpo#CTBa C OJHMM CWJIOBBLIM IWJIMHADOM M OMUpAHMEM H3lenuA Ha perynu-
pyeMbi€ ONIOpHI.

3.107. C6opxy 006BeMHOTO O}I0Ka, BIJIOYAMINYIO COEAMHEHMe ' KONMAKa'
¢ IDIATOH 10JI3,  HABECKY HaHeM HAPY)KHOH CTeHL! U T.I. MOXXHO HpOM3BOIHTH
IO CTeHNOBOW ¥ KoHBelepHolt cxemam. [IpenmowruTentol sBIseTcs: CTeHOOBAsA
cxeMf, TOCKONBKY OH2 MO3BONAST IPUMEHATh, CTAMOHapHEIe  cGopowuHbie
KOHAYKTODEI, BCHOMOraTcjbHbIE TPY30NOMBEMHEIE MEXaHW3IMbI, PAMOHATHHO
OpraHM30BaTh CKIafhkl MPOMEXYTOUHOIO XpaHeHWs KOMIDIEKTYONMX [eTa-
neft, 6onee cBOGOOHO pacoxarars cGoPOIHBIE IO CTHI.

Ilpn xouBeliepHolt cxeMe COKpalllaeTcA WICIO KpPaHOBBIX OIepaluii, no-
CKONLKY COOpDKY BBINONHAIOT, KaK NpaBHIIO, Ha NEePBBIX MOCTaX OTHENMOYHBIX
koHBeltepos. IToaToMy KoHBelfepHyio cxemy o6paGoTKH nenecooOpa3Ho Npume-
HATB Npl GONBUIOH 3aTPY3KE MOCTOBEIX KPaHOB.
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3.108. Otpenky o6nemMHEIX GIOKOB W MPOCTPAHCTBEHHBIX 3IeMEHTOB A
HOpennpuATHA cpefHeldl U GONBUION MOINHOCTH CHeAyeT BLINONHATH Ha KOHBel-
epe. OTOENKY ITNX U3MeNUii CTCHJIOBHIM CHOCOGOM menecoobpa3Ho  OCyLIeCTB-
JIATh Ha HeGONBHMIMX MOMOCTPOMTENBHLIX MNPEANpUATUAX, ITle CYTOYHLIA BEI-
nyck cocrasnster 8 — 12 mr. CrenmoBas oTHACNHKZ oNpaBfaHa Takxke ML Ipo-
MO3AKMX ¥ CIIOXHBIX HPOCTPAHCTRECHHBIX 3NCMEHTOB, MMCIOLIMX HEBLICOKYIO
CTeNneHb 3aBOACKOH NOTOBHOCTH.

3.109. KommiexroBamue oO0beMHOro 6lloka WM  [HPOCTPAHCTBEHHOTO
aMEMeHT2 MHXKeHepHRM OOOpYHOBaHMEM PaUMOHANILHO OCYLIECTBIIATS KOHTEH-
HEPHBIM CHOCO6OM, NPH KOTOPOM B 33aTOTOBUTEIBHBIX LEXaX 3aBora 3apaHee
B COOTBETCTBMM ¢ KOMIUIEKTOBOUHOH! BEIOMOCTHIO OCHAIaeTcs cGOpHO-pas-
Copubili KoHTefiHep. 3aTem 2NEKTPONOrPY3UMK NPUBOIMT ITOT KOHTeHHep Ha
yUaCTOK COOPKA M YCTaHABIIMBAeT ero Ha IUIMTY MoJia, HaxofsAulywocs B cGopoy-
HOM KOHOYKTope. B orom ciuyuae CBORSICA K MWHMMYMY TpyHO3aTpaTkl Ha
[OTpy304HO-PA3TPY30UHEIE ONepalidd M NOUCK TpeOYeMBIX KOMIVIEKTYIOUMX
peTaneld.

OcoGeHHoCTH TPaHCTIOPTAPOBAHNS 0710KOB
¥ TPOCTPAHCTBEHHLIX 3/IEMEHTOB B MOHTAXA 3[AHMIA

3.110. BayTpusaBomckas TPaHCIOPTUPOBKA 00GBEeMHBIX OIOKOB ¢ MOMOIIEIO
KpPaHOB NpoM3BOAUTCH OGanaHCHMpHBLIMHM TpaBepcaMM, KOTODbIE JOJKHBl MMeTh
BO3MOXHOCTb 06eceuBaTE FOPUIOHTANEHOE MONI0XKEHNE GIOKOB.

3.111. CrponoBKy 06GBEMHEIX GJIOKOB MNpU HOOBEME CIIEMYeT BLINOIHATS
npd NOMOIM paM-OonToB WIM TETeNb, 3aaHKEpHBIX B Girokax. 3ampemraercs
CTPOHOBKA OOLEMHBIX OOKOB 33 Apyrue TOYKM, KpoMe MHpedyCMOTPEHHBIX
B IpoexTe, 3ampeuiacTcs Taxke UCHONB30BaTh HeCTAHAAapTHEIE NMpHCRoco GneHns
mndg nopgkema. IHomnemHble neTanu B 0OLeMHBIX O6110KaX HeoOX0AMMO 3JaIMINATh
OT YHapoB, IPA3M M KOpPpO3uM BO BpeMs CKIIaMpOBaHWA W TpaHCOOpPTUPOBa-
HuA.

Ibisa nocnepyiolero 31alla  CTPOUTENBCTBA BECHMA MepCleKTUBHBIMM  fB-
TSIOTCS NPUCTIOCOONeHNs € 3aXBaToM OJIOKOB 3a IWIMTY MoJa.

3.112. Ompenautsie o6beMHble GNOKM TPRHCHOPTMPYRTICA B CHELMAILHOE
CKNMafCKOe NOMeMIEHNE, PIc  JIOMKHLI 6biTb NPUHATEL Mepbl ANS HX 3aAUUTHI
oT armoctepHsIx BosfelicTBull. CknamupoBaie ONOKOB  MPOU3BOOMTCA Ha
TOPH3OHTaNbHEIe NMOBEPXHOCTN, obecreuMpaloupie omMpaHue Mo KoHTypy. He
JONyCKARTCA OTKIOHeHHss ONOPHOH MOBEPXHOCTM OT IUIOCKOCTH Gonee uem
Ha $20 mm. Crxorapupopate Onoku ciemyeT He Gonee uem B ABa (IpH HAMUMN
ROCTaTOWOlN BBHICOThI HOQKPaHOBOTO INPOCTPAHCTBA — B TpH) ApYycCa TaK, YTOGHI
6bUTa 3aMeTHa MApKUPOB KA, @ TOUKU 3aXBaTa GbUIM JIETKO AOCTYIHEI.

3.113. Ipowmocrs GeToHa NpM CKIagApoOBaHuM NOJDkHA GbITh He MeHee
60% npoerTHOYN Mapxu. ManunynauMu GMOoKaMu MPH CKIaUPOBAHUY  ClefyeT
fIPOM3BOJINTL KPAHAMH ¢ HU3KON CKOPOCTHIO MepelBIDKCHUA Tpy3a MO BepTH-
K1 BO U3GexaHne yOapoB NpY KacaHWH 110BEPXHOCTeli onyupaHus.

3.114. TpancnopmpoBxa 6GrOKOB Ha CTPOMTENBHYIO NAOLIAAKY NPOM3BO-
OWTCS  CHeUMANIM3NPOBAHHWM  HONyNpuuenom-TsDkenososom  UM3AIT9399
rpy3onogbeMHocTeio 25 TC.  [lpu mnepeBo3ke o6neMHBle G10KH AOJDKIIBL OIM-
PaTecd 110 KOHTYpY. Bo n3bexaHue pa3fpo6nenusi 6eTolz Ha MOBEPXHOCTH ONU-
panns 610KOB803a PEKOMEHAYCTCS KIACTEL cloll :KeCTKOW pe3iHbI.

llpu TpancnopTupoBami Manbix oGseMHLIX GHOKOB MOXeT ObITh HCHONB-
soban nonynpuuen-konteitneposos IIIKTB-A441, npumensiemutli ans nepepo3s-
KU KeNne3sHOOOPOXHLIX M aBTOMOOMIIBHLIX KOHTeliHEPOB Tpy3010NBLeMHOCTBIO
100 «H (101¢) .
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3.115. IIpu mepeBo3ke CIeNyeT KCHONB3OBATH ACTAIM KpEIIEHU, paciop-
KH W [Ipyrue fipucnocoOneHus, KoTopble ofecneuBalOT CTaGUIBHOCTE MONOXKe-
g ¥ GopMul 0GBLEMHBIX GIIOKOB M NMPOCTPAHCTBEHHBIX 3ICMEHTOB, 2 TAKIKe
YMEHRIHAIOT [MHAMMYECKHE HATpy3KW Ha OTHENBHBIe jieMeHThl OIOKOB, B
TOM UK CTIE Ha CepeIMHY MWINTHI HOTONKa,

3.116. Bo Bpems TpaHCHOPTUPOBAHMA [UIf 3AWMTHI OT aTMOCHEPHEIX
BO3[eHCTBUMA, TPA3M M HOBPEKIEHHS OTHENKM HeoGXoaMMO INPHHUMATL MeEpBI,
KOTOPHIE PeKOMEHAYIOTCA B 3aBMCMMOCTH OT KOHCTpYyKuuM OIIOKOB, pETMOHA
CTPONTCNRECTBA, YCIOBMIL ITOTOALI M T.[.

J.117. MonTax o6BeMHBIX 6IOKOB ¥ IPOCTPAHCTBEHHEIX 3NEMEHTOB
OCYILUECTBIIAETCSH C KoJec Oe3 CxaupoBaHus Ha CTPOHINTOIIASIKE.

MoHTaxmEe PaGOTR! MOMKHLI BLHIONHATE KBAMH(HIUMPOBAHHEIE MOHTAXK-
HUKH Ha OCHOBE TEXHOJIOTHMYCCKON KapThl, B KOTOpPOH MOIXHBEI OLITE ompene-
TIeHBl  OYepeHOCTh MOHTAXKHBIX onepaiuuii, TeXHWYECKHE yCnoBus, TpeGoBaHusg
K KavecTBY MOHTaXa ¥ Mephl 0 OXpaHe TpyAaa, coewmbuyHLIe s AaHHOH Ofe-

3.118.MoHTa)X Hag3eMHON yacTH 34aHuA  HAYMHaeTCd TONBKO NOCHe 3a-
BepLOCHNS HyNEeBOro LMKIZ ¥ MDHEMKHA B COOTBETCIBMM C AeHCTByIOLWMMU
HOpMaTBaMH XoTA Okl ofHoro AcdhopMalMOHHOrO OTCeKa 3MAHUA U OCYIIeCTB-
JISIETCA 110 BEIBEPEHHOMY MOHTAXHOMY FOpH3OHTY.

3.119. B nponecce MOHTaXa CHELUMANEHO MPOBEPHIOTCH TOPU3OHTATBHOCTE
¥ HeIDIOCKOCTHOCTh OMOPHKIX NOBEPXHOCTed, NPABMIILHOCTE MOJIOXKEHUS aHKep-
HBIX ¥ 32KJIaJJHBIX JeTanei.

3.120. Ilepen Hauamom MOHTaXa IOJKHE! OHITH MpOBENEHL! MOMBE3IHBIE
OOpOTH MJISi TPaHCHOPTUPOBAHMA OOGBLEMHBIX GIIOKOB M NaHENBHLIX 31eMEeHTOB
M XOAOBEIE MYTH MIA MOHTAXHOTO o6opyrmoBamua. Ilepen moHTakHeiMu paGo-
TaMM HeoOXoluma reopesuvecKas pa3buBka ocell 3manust, Ocu MapKHUpYIOTCH
BePTUKANEHBIME JIMHUAMY Ha IOKONE 3[aHUA, TPACCUPYIOTCA KapaHAALLIOM,
Kpacxoﬁ 403148 peﬁcmycom Ha OOHOCKe M MNaHax KAXKOAOTO 3TAXA. MMocneno-
BATENIEHOCTE MOHT@Ka cOOPHBIX 3JIEMEHTOB YKa3bIBAETCA B pabGouux yepTexKax.

3.121. PexomeHOyercs OCYIUECTBIATh MOHTaXX COOPHEIX 9N€EMEHTOB
(06beMHEIX GIIOKOB, IPOCTPAaHCTBEHHLIX 3MEMEHTOB, NMaHeNeH U T.0.) 0O JTaXY
B UCIOM, [ApaUIeNEHO € U3TOTOBIIEHMEM COEOMHEHWM, YIIOTHEHHWEM, TeIlo-
1 Brnarousonsuuedt mmos. Tonbko Hocle OKOHYAHMA YKa3aHHBIX paboT HOMKEeH
HauaTECA MOHTAX CIICAYIONIETO 5TaXa,

3.122. [ns MOHTaXa WCHONB3YIOTCH KpaHbl COOTBETCTIBYIOIUEH Ipy3o-
NOTLeMHOCTA, MMEIOLie HU3KHE MOCagovuHbie CKOPOCTH BO M3bexaHue yOapoB
IIpU YCTaHOBKE COOPHBIX IEMCHTOB.

3.123. MouTtax oGneMHBIX OMOKOB M MNPOCTPAHCTBEHHLIX MEMEHTOB Npo-
BOOMTCA ¢ Nomoupio OamaticupHelXx  TpaBepe, YpPaBHMBAIOLMX HArpy3KH
Ha NOXLEMHbIC HpUCIOCOGNeHus OJIOKOB, He AONYCKAOIMX YKIIOHA BO Bpems
noaxbeMa ¥ YCTAaHOBKHK GIIOKOB.

3.124. MoxpeM NMpPOM3BOIUTCA TAK, YTOGH! M3OCHKITH KAauKH W NIOBOPOTA
6510KOB ¥ HPOCTPAHCTBCHHBIX JIEMEHTOB Ha Kplke KpaHa. Bo Bpems MonTa-
Ka cneflyeT NpUHUMATh MEPbl 3alLMTH  OTACNLHBIX lOBepXHOCTel (acaiibix
naHenell, NOMKUM, BHYTPCHHUX NOBCPXHOCTEH Onoxos M T.1.) oT arMocdeplbix
Bo3NelicTBUIL.

3.125. Ha onopHbie NOBCPXHOCTH ¥ KIAALIBACTCS NMPELYCMOTPCHH LI 1IPOCK-
TOM Cllo¥ 1[EMEHTHOIO pacTBopa Mapky M 100 MaKCHManbHOW Tonumtnl 20 mm.
IMnacruulblii pacTBop paccTiiiaeTCs Ha ONOPHLIC HOBEPXHOCTU HE patiee ucMm
3a mongaca A0 YCTaHoBKY OlokoB nocie MpeABAPUTENLHON OUMCTICH [OBCPX-
HOCTell OT LUEGHA, IpsA3u, ocTaTKOB GevoHa u T.0. [locne dukcuposains Gnoxkos
B OKOHYATEJIBHOM NONOKCHIN HBIOABNICHHBI pacTBOp YOMACTCH MAacTepKom.
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3.126. IIpy moHTaKe OOBEMHBIX ONOKOB AOMNYCKAIOTCA CACAYIOLME MaKu-
MAanpHLIC OTKIIOHEHUS OT NPOELKTa, MM

a) ocu WIaHa CTeH OT HPOeKTHRIX ocelt:

BHYTPEHHUX CTeH 15;

QacalbIX cTeH +3;
0) HeBEPTUKANBHOCTE CTEH:

Ha TaX +5;

Ha 3aHNe +10;

B) HeropM3OHTANLHOCTh ONOPHEIX IIO-
BepxdocTeit (Bepx GyHAAMEHTOB U
fnoxos) +3
T) pa3sHHLa BLICOTRI MeXAY Hepe-
KPLITHAMM OBYX CMEXHBIX 0GLeMHEIX

6noxoe 153
1) MaxKcuManbHoe OTKIIOHeHMe IIHpH-
Hb1 hacaHRIX LIBOB +53

€) OTKIIOMEeHME MOBePXHOCTell CTeH OT
MPOEKTHOI'O MOJIOKEHUs (Ha BCIO BbI-
COTY M JIMHY 3/aHus) :
BHYTPCHHHX +10
dacamMbIX ¥ TOPUEBBIX +5;

3.127. Ha coemuueHMs MEXAY 9NeMeHTaMH (TOpU3OHTATNBHBIX ¥ BEPTH-
KaNBHBIX) B TOM 4YUCHie YVIUIOTHEHUH M CBsA3eil, COCTABIATICA AKThl O CKPBITHIX
paboTax Mo ycTraHOBINEHHLIM dopMaM.

3.128. MeTtanmyecKne HETANM COCMVHEHUH, KOTOphIe BO BpeMs IKCILTY-
aTalMM 30aHMA 3RUAIIEHE! OT AOCTYHA Biard, ODKHBI 331MLIATECHA dHTHKOp-
PO3MOHHEIM HOKPRITHEM HAM pacTBOPHLIM cinoem M100. Metanmivueckue meTanu.
K KOTOPBIM HOCTYH BJArd He HMCKIIOYeH, [OJDKHBI OBITh 3anpMINCHEI AHTMKOP
PO3IMOHHEIM MOKPEITAEM.

Tlepen noxpermmem (pacTBOPOM WIIH KPpacKol) MeTalMuecKue OOBEpX-
HOCTH ClIefyeT OYMCTHTh OT T'PAIM M DPIKABYMHB! U yHATUTH NUTAK OT CBapKu.

3.129. Ilocne yCcTaHOBKH M COSIMHEHMA O06BEMHBIX GJIOKOB M MAHENBHBIX
9JIEMEHTOB BLIMOJHAIOTCA Clenyolfe paboThl:

YCTpO#iCTBO CTHIKOB BHYTPH 1 CHapY KU 3MaHNA;

YIDIOTHEHUE ¥ TepMeTU3al 1A IBOB;

COCOMHCHUC SNEeKTPHUCCKUX M CAHUTApHO-TEXHMYECKUX MOPOROJOK;
THAPO- U TEIUION30NAUUA MOKPHITUH ;

OKOHYATeIIbHaA [JOBONKA BHElLIHell M BHYTpeHHE! OTHenKA.

4. PACYETH KOHCTPYKILIHi1 3JAHMIA
Harpy3xu n Bo3neiicTansg

4.1. Harpy3xu Ha sgaHue onpenenaorcsa ino CHull [1-6-74,

YauThisaoTcs clieAyoIMe BUOL! HATPY30K M Bo3AeH CTBHIA:

NMOCTOSIHHbIC HATPY3KH, BKIIOUAIOIMC Maccy KORCTPYKUMi, Maccy U AaB-
fieHMe IpyHTOB, AeiiCTBUC JIPEABAPUTENLHOIO HaNpsDKEeHuS,

RINTENbHBIE W BPEMEHHEIE HArPY3KH, BIITIOUAIONME HAPPY3IKU Ha TeXHM-
HYecKie 3TaXH W UephAaKd, AelicTBHE HepaBHOMEPHBIX Hedopmammit ocHOBaHuA,
He CONpPOBOXJAUMECH W3IMEHEHMEM CTPYKTYPR! PPYHTA, YacTh Harpy3ku Ha
nepeKpniTMe OT MaccHl JmoAch, mebenmu W JerKoro oGopyloBaHus, YacTh HOD-
MaTWBHOH CHeroBolf HATrpy3KM ISl paitoHOB, FAe oHa Beime 700 H/m2
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(70 xrc/mM?), TemiepaTypHble KIMMATHYEC KHE BO3IEHCTBHA, ODYCHOBIEHHEIe
MONYTOZOBLIM H3MeHeHeM TeMICPaTyp;

KpaTKOBPEMEHHRIC HArpY3KH, BIUIOYAIONIME He YYTCHHYIO UIMTENbHLIMK
HarpysKamy 4acTh MaccChl miofieif, MeOemm ¥ sierkoro oSopy/ioBaHus Ha Hepek-
PBITHA, YaCTe CHEroBO# HATPYy3KH, BETPOBRC HATPY3KM, TeMIlepaTypHble KIIH-
MaTHYeCKu e BO3MNCHCTBHA C YUeTOM CYTOUHBIX H3IMCHEHMil, HATPY3KHU HPHU TpaHC-
NMOPTUPOBAHKMY, CKIAIUPOBAHMY I MOHTaKe;

ocoGple HarpyIKH, BKIIOUAONMe celicMudecKkne, B3phIBHBIE, aBapuitHbie
BO3/leficTBIs, HepaBHOMCEpHEIe AeopmanMi OCHOBaMMS, CONPOBOXIAALMECH
H3MEHEHUEM CTPYKTYPHI PPYHTa.,

BenuuyHbl HOPMaTMBHBIX HAarpy30K, KO3()dUIMEHTE Neperpy3Kd, pacuet-
HEIE COUeTaHusl Harpy3oK npuHumMarotca no CHull 11-6-74.

4.2, Harpy3ku Ha OTHENBHBIC ncMeHThl (OnoxM, MaHenM, CBA3W) ompefe-
NMOTCA U3 pacueTa 3MaHMA KaK MpOCTpaHCIBCHHOM cucTeMbl, OGa3aTesieH yueT
YyCAIUMM B INIOCKOCTH TpaHell 3NMeMeHTOB (OCEBRIX M BHENEHTPEHHBIX) U M3 MX
ITOCKOCTH.

4,3, JnA npedBapuTENIBHOTO ONpeJScHUA CeUeHM MOMYyCKaeTCs IONCUM-
TLIBATh HATPY3KH Ha I7ICMEHTHl 3[aHWs B SKCINIyaTamyoHHO#l cTapum npuban-
KeHHO — OT BEPTHKAILHBEIX CHJI C PACIpEAeNiSHMEM MO TPY30BEIM IUTOLLAMSM,
OT TOPH3OHTAIBHBLIX — H3 PACCMOTPEHHA PacyeTHOI CXeMBl 3[1aMMs KaK COBO-
KyNHOCTH BepTHKAIBHLIX HECBA3aHHEIX KOHCONBHEIX ImeMeHToB. OGneMuLle
O/IOKHM Ha 3TOM CTAIMM [ACMYCKAeTCH CYMTATh CHMMETPUVHBIMM, He MMEIIUMH
IpoeMoB U 1.1,

4.4. PasHoCTb 0C3IOK HPOTUBOIOJIOXHBIX CIeH OJHOTO OJOKa He HODKHA
npeppimatek 0,0017 3 Mexay HapaieSibHLIMK HaHSTBHEIMY CTCHAMMU HITH MaHellbh
Hoit cTeHoM 1 cTeHolt Gnoka — 0,0027,re £ — paccrosHue MexIy CTeHaMu.

Ecnu 3T# ycnoBUsl oGecHeuMBarOics, pacyer BCEI0 3MaHNA HA BBLIHYXICH-
HYIO 0CAJIKY OLOp MOKHO HE IIpOH3BOIMTE,

Pacuer Ha IKCIUTYaTANHOHHEIC BO3OCHCTBHIS

Pacyer 35aHus 3aKIIOYACTCA B

NpeABAPHTEILHOM OIIPEE/IeHHN CeueHiid BCEX BXOJAIMX B 3[aHHE KONCT-
PYKTHBHBIX 3JICMEHTOB, ¢ yucToM HeoOXo[ouMOCTH oOeCHeyeHHss UX HeCylmx
U Qrpaxaao X QYHKUMIA;

BEIBOpPE pacyeTHhIX CXeM U MeTOOMKH PacueTa;

poifBeivy  (HasHayeHMA) TCOMETPUMUCCKAX M JKeCTKOCTHRIX XapaKTepHC-
TUK BCEX KOHCTPYKTUBHEIX 3JIEMEHTOB, BXO[SINMX B pacueTHLIE CXeMbl;

MpoBEfiCHUM PpacdeTa M BERIABJICHUM BeNMUMH yoummil, HNefCTBYIOIUHX Ha
BCZ BHUALI KOHCTPYKTHBHBLIX 5nNeMelTOB, BXOASLIMX B pacueTHble CXeMBbl, WX
nepeMeLleHHit, a TaKKe IepeMelicHI 30aHNs B UENTOM;

NPOBEPKE CeHCHMil BCeX IEMEHTOB 110 BENMYMHE YCHIINK, OOpeHdesaeHHbIM
Y3 pacueTa 3QaHUsI, NpedensHbIX AechopMaumii 30aHUsT U €TO JIeMEHTOB.

Ilpy HeoOGXOAUMOCTH CYIIECTREHHOTO H3IMEHEHUsl NpefdBapHTeNLHO ollpe-
HefleHHbIX CoueTaHMit 1MKII pacueTa OBTOPsETCH.

Bech pacueT 30aHUA WM €Yo 3Tamkl uelecooOpasHo NPoM3IBOIMTE C NpHMe-
HeHHeM Iporpamm s IBM.

4.5. KoHCTpyKuMH 3[aiuii JOJDKHEI YOOBNETBOPAT: TpeGoBAaHMAM pacyeTa
mo Hecyulelf crnocoGHocT (C YYETOM  BO3IMOXHOCTH 10TEpH YCTOHUMBOCTH),
no fedopmauusiv, 06pa3oBanuio U packpermio Tpemwn [9]. Pacuetom 1m0 Hecy-
el crnocoGuocT# CNeayeT HpoBepATh BCe KOHCTPYKTUBHbIE WIEMCHTHI 3JaHUA
# HUX CThIKOBLIC COEMMHEHMA Ha HArPy3KU U BO3NeHCTBUA, BO3HMKAIOLIE B Mpo-
uecce CTpouTenscTBa (NpHHMMAass BO BHUMaHME HM3IMEHCHUSA pacyeTHOH CXembl

35



BO BpemMs MOHT2Xa) W SKCIUTyaTalyH 38aHIsA, C YYETOM BO3IMOXHOCTHY aBAPURHEIX
Bo3peitcTauit. KpoMe Toro, oGbeMHEIe GIOKA W NMaHeNbHbIE AneMeHTh Heo0Xo-
IUMO paCCUMTHIBAThL HATPY3KH, MO BILTIOILMECS BO BPEMS  M3TOTOBNCHMs, TPAHC-
NOPTHPOBAHUA Y MOHTKA

Pacuetom no pedopMamaM Ha [JeficTBUE 3KCIUTYaTAMOHHBIX HaIpy30K
NIPOBEPAIOTCA 3eMeHThl 00BeMHBIX 610K0B (IUMTHI NOJA, MOTOJIKA, CTeH, JIecT-
HUYHEIX Maplielf, ITIOIANOK ¥ NAHeNBHBIX IITHT flepeKphiTul) .

Pacuerom mno oGpa3oBaHuio U PpacKpLITHIO TpPEIUMH INpPOBEPART O00nem-
HEIe O7IOKM Ha JeficTBUe TPAHCIOPTHBIX ¥ MOHTAXKHBIX HaTPY30K.

Youmua u pedopmanvu 0T BO3JeHCTBUS TOPUIOHTANEHBIX (BCI‘pOBHX;
CeHCMUYECKUX) , BEPTUKANBHEIX BHELCHTPEHHBIX HaIpy30K ¥ HepasHoMepHo#
OCafIK¥ OCHOBAHMA Clle/iyeT ONpeNeNaTh U3 pacyeTa 3MaHns B IefIOM.

4.6. Tlpu BbIGOpPE pACYCSTHEIX CXeM ClleflyeT DYKOBOJCTBOBATBCA Cile-
AYICIHAM.

IlpepnoYruTeNEHBIMU  SBNATCA  NPOCTPAHCTBEHHBIC pAacyeTHRIE CXEMEI,
mo3BOILTIONME GoJice TOYHO YMHMTBHIBATH COBMECTHYIO paGoTy KOHCTpYKLMi 3ma-
Hus (cm. npun. 1.8).

IIpunuMaeMele YIpoIUeHWs He HOMKHEI NPUBOIUTH K YMEHBIUIEHHIO YCHU-
Wi (HanpsixeHuit) B OTHOCUTENEHO Hau Gollee Harpy »eHHLIX JleMeHTax.

Ycounus, pefictByionme B INIOCKOCTHX 9/IEMEHTOB 30aHMA ¥ YCHJIMA BLI-
JLIBAlOIMEe UX M3TUG U3 HIOCKOCTH JMOMYCKaeTCs OMNpeRensaTh He3aBHCHMO
HCXOAs M3 pasHEIX PacyeTHBIX CXeM, HauGomee 1enecOOOpasHBIX IR onperde-
TIeHMsE KaXAOro U3 BMAOB Yy CUINil,

s GonmblMHCTBA pealhHEIX KOHCTPYKIMY 30aHMil pacCMaTpyBaeMBIX
CHCTEM BEPTIMKANEBHBIE 3IMEMEHTEI (ctonbrl GiIOKOB, BepTUKaILHEIE IUad-
ParMbl) MOKHO CUMTaTh pelYNAPHLIMM IO BEICOTE 31aHui,

Ilng  ympoineHus pacdeTa OONYCKaeTCA MNPOCTPaHCIBEHHYI0 pacyeTHYIO
CXeMy 30aHHs PacWICHATh HA HE3aBUCHMBIC YaCTW, KaX/ad U3 KOTOPBIX MOXeET
GLITEL MPOCTPAHCTBEHHON MIM IUIOCKO U CIIYXXUTH IJIA PacyeTa Ha HEMOCPECTBEH-
HO NpUNOXKEHHBIE K Heft HATPY3KH. JTO BO3MOXHO B CIIyYaiaX, KOFAa BHYTpeH-
HAE YCWIMHA B MECTaX YCIOBMEIX pa3pe3oB OTCYTCIBYIOT WIM HECYIHECTBEHHO
BAMSIOT HA HAUPMKEHHO-NePOPMUPOBAHHOE COCTOTHIE KOHCTPY KIIMiA.

4.7. Tlpu onpepejieHMH YCWIMA B KOHCTPYKUMSAX MCIONB3YIOTCH Cre-
AYIOIIME BOMYTIeHNsI:

TIpUHUKI He3aBHCUMOCTH AeHCTBUS CUI;

nutieNas 32BUCUMOCTL MEXKAY YCAMUAMM ¥ NEpeMemieHMAMH fins fpocT-

PAHCTBEHHBIX M IUIOCKUX JIMHEHHEIX AEMEHTOB U CBA3eH

TUNOTe3a MWIOCKUX ceueHuit (MuHeliHBIM Xapaktep M3MeHeHus Redopma-

vl 71 TNYXMX YYacTKOB Maueneil U cTeH 6/10KoB) §

pacyeTHaA cXeMa B Npolecce HATpyKeHUs cunTaeTcs Hen3MeHHolt ;

pacmpefiesicHe BEepTUKNILHBEIX HArpy30K Ha BepTUKaNbHbie IeMeHTLI
OpOM3BOIMTCA NPOHOPLUMOHATEHO IPYIOBEIM MIIOILAAM;

olMpaHHe ieMmeHToB (maHesielt ¥ OOGLEMHBIX OJOKOL NO BepTHKATM
DPOU3BOMMTCA N0 BCeMY KOHTYPY cTeH (KpoMe IBepHBIX NpOEeMOB) .

Onpepenenye ycwinil B INIOCKOCTAX rpanei
MEeMERTOB 3HAHMK

4.8. PacuetHble cxeMbl 37aHMil GOYHO-MAHENBHOM H HaHENBEHO-6n0YHOR
KOHCTPYKTMBHOW  cHCTeMBI NPEACTABNAOTCH B BHJE CHCTEMBbl BEPTUKANLHBIX
CToNnGoB 6/10KOB U MHaHeNBHBIX AMadparM, COCHMHCHHEIX B YpPOBHE KaXioro
TAKA MM CKAMH Mepekpeluit (puc. 22) .

BepTuKaipHble CTONGH GroKOB K NaHensHpix MadparM o0pasyoTcs coe-
OUHEHNEM 10 BEPTHKATU COOTBETCTBEHHO OTACNBHLIX GIIOKOB U NaHeseil.
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Puc. 22. PacucTHas cxeMa s onpepesieHns] INOCKOIO HAUPSIKEHHOTO COCTOAHUA
3JIEMEHTOB 3/1aHus

a4 — wioCkasd cxema Oe3 csA3ell BepTMKanbHOTO cAsura; 6 — HIOCKasd cxeMa
NpY HaAMYMK CBA3eH BEPTUKAIRHOrO CAPHMIA; 8 — NPOCTPAHCTBCHHAA CXeMa
I — cTonbel 06LEMHBIX GnOKOB; 2 — BepTUKANBHbIE NauenbHble IUapparMbl;
3 — [OMCKM flepexphbltit; 4 — TOPU3OHTUIBHBIC HATPY3KM; J — BCPTHKANBHBIC
BHCUEHTPCHHRIC B IIOCKOCTAX HATPY3KH



Jucky mnepexphITdif 00pa3yioTcd cocOUHeHHMeM IO TOPH3OHTAIH NaHene
NepeKphITHii ¥ 571EMEHTOB I10J1a U NOTONKA 00beMHEIX GIIOKOB.,

4.9. YecTKOCTH [MCKOB MEPeKpPHITUI 3[aHui GINOUHO-MaHENBHON U MaHeNb-
HO-GJTOMHO} KOHCTPYKTUBHEIX CICTEM, KaK HPABIJIO, HIDKE, UeM TeX e dlle-
MEHTOB B 3[2HMSIX KPYIHONAHENBHBIX H3-32 MEHBIUECH )XXeCTKOCTM B IUIOCKOCTH
TIPCKPBITAH TOPU3OHTANBHEIX cBA3eH MeXAy OnoxaMu cocegHUX cTONGOB, 2
TAKIKE MEXAY OJIOKaMH M MIaHSNAMM NepeKpbITHii.

Opfaro y4YeT 3TOr0 OOCTONTENBCTBA CloXkeH. st OpUEHTUPOBOUHOH ero
OHEeHKY B npwl. 1 fNaH NpuMep pacdeTa perynsgpHOil KOHCTPYKTUBHOH CHCTEMEI
GrI0vHO-HaHeNTBHOr0 30aHMA ¢ TPUOMHKCHHEIM YUeToM MOAATIIMBOCTH [MCKOB
MepeKphITMA ¥ JKECTKOCTH Ha KpYYeHME BEPTAKAIEHLIX Ccron6oB 0OBEMHBIX
6/10KO0B,

Jlns yaobcTBa pacyeToB cClieflyeT pasjinuaTh YCIIOBHO JKeCTKHe M I[IOHAT-
TuBble .JUCKK Hepexpbimuilt  (puc. 23). WecTxumu cuMTaOTCA MUCKH, B KOTO-
PHIX CTHIKM MaHesell MepeKpeITHt B MX IDIOCKOCTH obecmewnBaloT mnepempavy
TOPHIOHTANBHLIX CIBUIOBLIX YCUNHIl — maTdopMeHHbie CTIKA KPYIHOMAHENb-
HBIX 3[aHW#, CThIKH HaHenell ¢ 3aMOHOIUYUBAHMEM IIBOB MEXAY HUMH NpHU
Hajldupy He MeHee OBYX IUMOHOK Ha IMHY CThIKA OBYX 3JNIEMCHTOB; CTBIKU
OIMpaHUg naHenel Nepexpblnit Ha oOpeMHble $NOKM, B KOTOPHIX BepTUKANL-
Hasd Harpy3Ka oOT CTeH BhIllenexalmx OJOKOB nepepaercs uepes. ONOpHLIE
Topup!l naHerelt. KecTKUMU CUATAIOTCS TAKXKE AMCKU IepeKphITUil ofHOro mep-
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Puc. 23, XecTxuit (¢) ¥ nopamupebi (6) MTMCKH NepexpLITHiA

1] - >xecTkHe IUCKM NepeKphITHH; 2 — NOJATIMBEIC BCTABKM; 3 — Ipy30BOH
(pOHT TOPU3OHTANRHOM HATPY3KM HA BEPTUKAIBHBIE JIEMEHTHI, CBA3AHHBIC
XKeCTKHM JJMCKOM
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MeHIMKY/IAPHOIO MPOJONELHOA OCH 3/IaHMs HoNlepeuHuKa, COCTOALIEro U3 OBYX
MM HECKOJIBKUX CTONIGOB 0GBeMHLIX GJOKOB, COe/MHEHHLIX B YPOBHE MEPEKphI-
Tl KaXOOI'0 5TaXa CBapHbIMM CBSA3AMM Ha 3aKNagHLIX JeTanAx (He MeHee
OBYX cBA3el) .

ITonaTnuBEIMA CUATAIOTCS JUCKH, B KOTOPHIX OIMpaHue maHelelt mepexpbl-
il Ha oObeMHLIE GNOKY NPOM3IBOAUTCH Yepe3 “ToueUHLie HambUbl’”, KOTHA Yo-
PU3OHTANTEHEIE CBSI3M MEXIY COCeJHUMY CTOJIGaMHM GJIOKOB OCYILIECTBJSIOTCA
H2 CB2pKe 3aKIIAfHbIX AeTanel.

B pacueTHoll cxeme 3paHuA ¢ HOJATIMBHEIMM OMCKaMM IepeKpHITUl peKo-
MEeHLYeTCA [ASMMThL 37aHMe Ha HECKONbKO (hparMeHTOB, B KOTOPBIX  JIMCKU
cunTarozcA xXecTkumu (puc. 23,6), 1 paccuMTRIBATE 3TH PparMeHTH! OTHCIIBHO.

4.10. 3pamms (PpparmenTsr) GmouHo-NMaHenbHON M MaHeMLHO-GIOYHON KOHCT-
PYKTUBHBEIX CHCT®M C JKECTKMMM OUCKAMH HepeKpBITMM PacCYUMTHIBAIOTCA Ha
TOpU30HTaIBMbIC H BHCUEHTPEHHLIC B IDIOCKOCTH CTCH BEpTMKabHLIE HATPY3KHU
aHaNIOTMYHO 30AHMsIM KPYNHONAHEIBHOH KOHCTPYKTIMBHOM CHCTeMBI, HCX0AA
U3 apepnonoxennsa o6 orcyTcTBum Hdegopmanuis (aBCoMoTHON KECTKOCTH) JTMC-
KOB IepeKphITHli B HX IDIOCKOCTH., B pacueTHylo cxemy BBOOATCH BCe BepTH-
KaJIbHBIe CroJIOnI OIIOKOB U IR2HEEHBIe IMa@parmMbl, BXONALIME B 3[aHHe
(dparmeHT) .

4.11. KecTocT BEpTHKANBHBIX CTONOOB OIOKOB ¥ MAHENBHBIX AMadparm
OTIpeNensioTCs CueAylMM obpa3om.

[NomarmnBocTh TOPU3OHTATLHBIX LIBOB YUMTLIBAETCH BBEEHHEM NpUBEHCH-
Horo Mopysi gedopmannmit st BEpTMKATBHEIX CTONGOB M IyadparM

Epp= 1/(1/€5+ X IH,, ), @)

TAe £;— MOAYNB YUPYTOCTH CTeH GHOKOB; A, —~ Kodddumment nogamu-
BOCIY TpH CXATUM pACTBOPHOIO 1Ba MeXAY GoKaMM; H3; — BBICOT2 3TaKa.

4.12. Cronbnl GNOKOB MOIEIMPYIOTCS KOHCONBHBIMM CTIEPXHSIMH  OBY-
TaBPOBOI'0 CIDIOIIHOTO CSUSHMUII,

B'3aBucuMoCTM OT KOMIMECTBA W PACcTONOKEHUA NBEPHLIX MPOCMOB B Mpo-
HOONBHREIX CTeHax GNIOKOB pamMyaloT [Ba TUIla CTOIGOB,

Brnoxu B cronbax mepBoro THNA He MMEKT HpOEMOB B NPOAOJIGHBIX CTe-
Hax MM HMeET oIuM npoeM. Mx ceueHue onpenenserci CyMMHpPOBaZHHEM ce-
YeHMIl CTeH OJIMHAKOBBIX HallpasieHMi (puc. 24)

Brnoku B cTonGax BToporo THia UMEIOT He MeHee OOHOTo IpoeMa B KaxX ok
U3 NMpolONBHBEIX cTeH. CTONOLI HpW 3TOM pPacWIEHAIOTCA Ha OTIOENbHBIE BEpTH-
KaJIbHbIC Hecyluue aieMeHThl (B ¢dopmMe NpAMOYTONBHUKA, TaBpa, ABYTaBpa
MM 1BeNUlepa) , COeaMHEHHbIe HAINPOSMHBIMU Hep EMEIYKAMM.

[logaTnuBOCTh CBA3CH COBWTa, MMHTHPYIOLMX HEPEeMBIMKHM, MOXET OIpe-
menatses no [10]-

4.13. BepukanpHbie IaHENbHBIE AVaPParMEBl TaK)Ke MODEIMUPYIOICH KOH-
COJIBHBIMY CTEPXKHAMU.

Hprn namuwm B smx madparmax BepTUKaNBHBIX PANOB NPOEMOB € Haf-
IpoeMHLEIME  (TOJIIPOEMHBIMKI) MepeMbMKaMM, NMepeJAloLMMY YCuINsS BepTHU-
KalfbHOT'O C[IBMI'a MEXAY COCEJHMMM BEpTMKANBHBIMU [10JI0CAMH, pacueTHOMU
cxeMoit pnadparMbl MOXeT ABNATECH IUIOCKUIl COCTABHON CTepXkeHb ¢ KOJIM-
YeCTBOM BEPTUKANBHEIX [IBOB PaBHBIX UYMCIY YCIOBHbIX BepTUKalbHBLIX pas-
pesoB.

Ilpy HecynmX HapYXHBIX CTEHaX M HaJIMuM¥ BEPTUKANBHBIX CBs3eil caBura
MOKIY HUMM M BEPTHKAIBHBIMYM MaHCIBHBIMK juadparMamu (B TOM YHCIIC I 32
cueT y4aCTKOB NEPCKPITUH, NEPECEKAOIUMX BCPTHKANBHBIC CTHIKH) B PacdeTHYI0
CXcemy Jl,lrla(prII‘M B BWJ1€ COCTABHOI'O CTCPXKHA MOTYT BKJIOYATECS YyUaCTKHM Hapy K-
MBIX CTCH WIMPUHOW 10 Kpas GiiokaliuX OKOHHBIX (BANKOHHLIX) NpocnMon
(puc. 25).
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Puc. 25. llpuBenenve BepTUKANBHLIX MAHEHRIX AuadpalM K CXeMe COCTaB-
HOTO CTEPXHA

a — WiaH; 6 — paspe3; 8 — PacyeTHaN CxeMa

1 — pBepTakanpible HOaHCNBHBIC AuadparMpr; 2 — BepIMKAIBHLIE YYaCTKV He-
CYIIMX HapyXHBIX CTeH JI0 Kpad npoemMoB; J — YYaCTKM BEPTHKANLHBLIX HIBOB
cnpura; 4 — maHenu mepexpuITHi

4.14. Pacuer TaKHX CUCTeM MeiecooGpa3Ho DpOH3BOIMIL C MPHMMEHCHHEM
NpOrpaMM, MCHOB3YEMBIX MWIA pacdera KPYNHONaHeNMBHBIX jnamuit ("IIAPAJL”
¥ Ap.), 2 TaKKe BpYywE C_MCHONB30BaHNEM Pa3paGoToOK Ha OCHOBE TCOPUH
COCTABHBIX CTepXHel ﬂlgﬁll].

4.15. PacopeneiieHue FOPM3ORTATLHON Harpy3xu Ha anaHue (cbparmeir)
C KECTKMM TYOPUOHTANGHHLIM JMCKOM MeXAy BCPTUKANBHBIMU JICMCHTAMMU
OOMyCKaeTcs NPOU3BOIUTL NPONOPUMOHATEHO HX OGOGIIeHHOK KeCTKOCTH,
KOTOpad OnpeAeiLacTCa WIS KOKOOTO 3MeMeHTa OT [eliCTBHSA elMHMYHOM Topu-
30HTAIEHONK HATPY3KH, IPUWIOKEHHOH o Bepxy (puc. 26).

Oyuxusa TOPU3OHTANBHON HATPY3KH § (X) , IPUXONAMIE/iCA HE BEPTHKANL-
HBII 3MeMeHT, olpefenaerch no dgopmyne:

I~ 7
9. (0=90)8/L8; , @

TAe @ (x) —QyHKuMA TOpU3OHTAIEHOA Harpy3Ku Ha 3faHue ((pparment);
B, —06001meHHad HKeCTKOCT: £ -TO BEePTUKATLHOTO aneMenTa (CTonG Grnoxos

40



Puc. 26. PacueTabic CXeME  pepmuKansHEX ) d)
IeMEHTOB WIS onpeperieHus: o6oOuieHHoM q

JKECTKOCTH

4 — B BHOE CTEPXHA MOHOMITHOTO Ce-
ueHnf; 6 — B BHUIE COCTAaBHOTO CTEpX-
Hs

7714/7// T2 777777777777 77770 %

wiu anadparma) B BUIE INIOCKUX 3MEMEHTOB MOHONUTHOTO YU COCTaBHOI'O Ce-
YeH s, ’

51 — KOIMHYECTBO BEePTHKANLHLIX 3J1eMEHTOBR.
I
L= if +

B, 1/[9 “’H/(G"P‘EFL)]’ )
roe i — mpornG oT u3ruba COCTABHOTO WIM MOHOJIMTHOTO CTEPXXHs OT Jleii-
CTBMSI CMHVVHON COCPENOTOYCHHON TOPUIOMTANEHON CHIBI, DPUIIOKeHHOH XK
€r0 BeplMHE; O©OC — OTHOLICHME KacaTelIbBHOTO HampsXeHus B LICHTpPE THKECTH
MOUCPEYHOTo CeUeHUA K YCpeAHEHHOMY IO BCeMY CeEYeHHI0 (I OpsIMOYTONb-
HOTO ceyeHua ©& =1,5; mnga meyraspoBoro o<=1,2); H — BBICOT2 3J2HMHA;
an= 0,4 E’,,P — NpUBEACHHBIA MOQNYNEL C/ABMI2 BEPTUKAMBHLIX 3NEMEHTOB;
Fi—  TUIOILaNh FOPH3OHTANIEHOrO CeYeHHS CTEHKH k-0 BETBM COCTaBHOI'O MIIA

MOHONUTHOTO CTEPHSA; M — KONMMYECTBO BETBEHl £~r0 COCTABHOTO CTEPIKHA.
i1t MOHOMTHOTO CTepXKHA m=1,

B xoHCOMBEHOM CTEp KHE MOHOJIMTHOTO CeuCHMA
- 3 4
g = HY/(3E,, 1), @

rge [ — MOMEHT MHepLMM MOJIHOTO CedeHHs KoHconu (6e3 yuera pabGoThl
CHJI COBMI'A B BETBAX) .

Jnist coctaBHOTO BYXBeTBeBOTO cTepakhs [11].

G=[B/(A°B)(AH-tn AH)+H/3]/B°, ®)
roe B=XE /- CYMMa M3THOHELX XKECTKOCTelt BeTBell Muadparmsl;
B=23/k; 6)
k=(FRt+F)/(EppF, F; 5); (71
9= Hyr (B, 8); ®)
B°=B+5; )
A=YkB%/(58) > {10)

rAe 3 — paccrosHMe MeXIY OCAMM BEeTBEH COCTABHOTO cTepiHA; 5, —xecT-
KOCTb NEPEeMBIYKH.

B cnyuae mepembiyex, 32MOHONUYEHHBIX B BETBAX COCTABHOTO CTEpXKHs
(6e3 yueTa cupura) :

B,=12EI, /7, an

rae L — paccrosgHuc MEX/Y BETRAMH B CBETY.
TpuGikeHHLIA ygeT BIMAHAS CABHIA B Pa3HLIX TUNAX KOHCONBHBIX CTepXK
Helt maw B npun. 7.
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JKecTKOCTHBIE XapaKTepUCTUKU BEPTUKANLHOLO HIBA B COCTABHOM CTepPX-
He, OOpajopaHHOTO CBA3LI0 BHYTPEHHWX M HapyXHBIX CTEH, NpUBeHeHbl B
mn. 4.39 — 4.44,

PeinteHue i CMMMETPHYHOTO TpPEXBETBEBOIO CTEPXHA C ABYMS pAfaMM
B[epll'umwmx IIBOB Taxoke CBOJMTCA K ucroinb3oBanuio dopmyn (5) - (11)

11].

4.16. IInd MHOTOBETBEBBIX COCTABHEIX CTepXKHell JUIA ynpouleHus pac-
Yyera HONYCKAaeTCA 3aMEHATb HX IBYXBCTBEBLIMM COCTABHBIMY CTEPXKHAMH. B
9TOM Cliyuae NPUCBOGHUE Hynell >KeCTKOCTH  CBA3eEH chaBura uenecoofpa3’Ho
TeM UIBaM, B KOTOpPLIX HauGornee cabble CBA3 M,

4.17. Ilpn OTCYTICTBHM MOHONMTHOH CBA3M C 08eux CTOPOH HaAlpoeMHLIX
NEepEMBIYEK € BEPTUKAIBHLIMM MaHeNnbHBIMY uadparmaMu JONYCKaeTcs pac-
npegensTs IOPHIOMTANbHbIE HATPY3KM HA BEPTHKANBHBIC 3MEMEHTHI, 00BCM-
HACMbIC MECTKMMU OMCKaMK NepeKpblTHi MCXOOA U3 pacyeTHOH cxembl B BUIE
COBOKYIHOCTY KOHCONLHBIX CTepXHel 63 yueTa paGoThl CBA3EH BEpTHKANBLHOIO
cnpura mMexay Humu. B aToM cnyvae nmepeMbiuKM, He yuMThiBaeMble B pacyeTHOH
CXeMe, JOTXKHLI apMUPOBATLCH KOHCTPYKTUBHO.

4.18. ITpu pacuere crosba Ha USTUG B HAUpPaBIICHUIM NPONONEHON OCK 3MaHMS
OT BHELUCHTPEHHOTO IpUIOXEHUS BePTHKATLHBLIX HarpysoK, Kak M HOpH
pacueTe B IONEPEUHOM HANPABJICHUM, pA3NUYAlOT ABa THOA CTONGOR.

Bnoku B cronGax mepBoro TMma WMeT mpoeM TOILKO B OOHOM TOpLo-
BOil CTeHe, KaK NpaBwio, HapyxHo# (puc, 27,2). CeueHne MX CHMTAETCS MOHO-

a) b)

fipodonsran oce 3danusn

) ¢} x4 ) IXRY.
| 1A,
T T
(4 ot
a 1k Hrf‘
A ioRilios
o 00t oo
o Juingilindl

Puc. 27. Cxema pacyera cTon6a Ha u3rub B HanpaseHUH NpOpoNBHO A OCH 3[LaHYs
BJIOK ¢ HpOCMOM B OAHOIt TOPUOBON CTcHe (4) M cro pacyeTHad CXeMa 6); ¢
NpoemMaMM B OGCHX 1OPIOBBIX CTeHuaX (@) y pacueTHass cxema cronba B ucions
(2); PacCuCIHM CXeMi B IIpouece e MoHTKa (0)
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TMTHBIM 4 ycwimA B cronfe ONpEedenaTcss KaK i MOHOJNMTHOTO CTEPIKHSA
(puc. 27,6) ¢ yueToM ro 3aKpeIIeHHs B YPOBHE KaK/OTO MepeKpLITIS.

Bnoxu B cronBax BTOPOr0 THHa MMElT MpPOEMEl B OGEHMX TOPLOBBIX
creHax (puc. 27,8) . PacuetHas cxema ctonGa npu 5ToM HpefIcTasisAeTcd KOHCOE-
HBIM COCTaBHbIM CTepXHeMm (puc. 27,2). Ilo 3Toit cxeme CTONGBI PACCHU ThHI-
BAIOTCA Ha HEHCTBUE BPEMEHHBIX HaTPy30K, MPUKIIAALIBACMBIX MOCHE OKOHYa-
HUs MOHTaxka, JIOMYyCKaeTCsl INMONB30BATECA 3TOM Ke cxeMoii Ipy pacdeTe Ha moc-
TOAWHbIE HATPY3KU OT CoGCTBeHHON Macchl GJ10KOB.

Hns yueTa nepepacopefcsieHUs YCUIM MeX/Iy BeTBAMI COCTaBHOIO CTEPXK-
Hi B Tpollecce MOHTaxa MpM pacyeTe Ha [elicTBUe Harpy3oK oOT coOCTBeHHOH
MAaCCHI NaHereil NepeKphiTiii, olpacMEIX Ha G/I0KH, peKOMEHOYeTcA NONIB30BaTh-
€ TIO3TKHO H3IMEHsICMOH pacueTHolt cxemolt (puc. 27, 9).

PacueTHEIe GOpMYIEI B/ oNpelelieHysT YCIWIM B BETBAX COCTABHOTO CTEpXK-
HA NpYBENCHDLI B MpyIl. 5.

ecTxocTp cBA3ell BepTUKANBHOTO COBUTA MEX/AY - BETBAMM COCTaBHOTO
CTCPKHSA ONpeNiensieIcs Yepe3 MKeCTKOCTH IepeMBMEK B TOPHOBLIX CTeHax 6110-
KoB (cM. 1. 4.49) .

4.19. Ilocne onpeneneHust TOPU3OHTANBHLIX OCEBBIX M BHEUECHTPEHHBIX
B INIOCKOCTAX CTCH BECPTHKANBHLIX HAaUPY30K, OPUXOHAUMXCH HA KaXKIbLE K3
BEPTHKANBHBIX 3IeMEHTOB (CTonGoB ONMOKOB M NaHeNLHBIe puadparmel), Ous
HauGoJIee OMACHBIX CCUCHUIT JIOMKHB!I ORITH MOOCYMTAHEI JSHCTBYIOIIME B IUIOC-
KOCTH CTeH Y CHIHA.

4.20. BepTuKanpHEIE YCUNMs B TOPU3OHTAJIBHOM IUBE¢ 06BEMHQ-GIIOYHOTO
croj10a, BO3HMKAIOLME O NEPUMETPY GJIOKOB OT HEACTBUSA HEPNCHIUKYIAPHO
INIOCKOCTY LB CUAN %,IV;M P, IOIMyCKaeTcst onpeRensaTh o gopmyse .

1

N=A(PIFt MoylI, * M,x[I,),

tae F, M, , M,~ oceBoe ycuwiue, rNOA0IKEe MOMEHTE! OTHOCHTENBHO ocel,
NIPOXOAALUMX Yeped HEHTP TAKECTH CeueHuss Omoka; F — WIOIATL HECYNMX
creH 6r10Ka 32 BbIYeTOM npoemoB; [, , I, — MOMEHTEI MHEPIMH TOPH3OHTATLHOTO
ceueHMst OJI0Ka OTHOCUTEINILHO OCeH, NPOXOAAIIMX Yepe3 HEHTP TSDKECTHA ceucHus
HEeCyUmMX CTeH Gnoka; x, ¢ — PaCCTOAHMA OT HEHTPa. TAXKECTM TOPU3OBTAIBEHOTO
CEeUeHUs HECYLMX CTeH Gﬁoxa 7Io MECTa ONPeNe/ICHNA OPIAHAT 3IHOPEI N,

Benmuuunel opmuHaT 3MOpEl N peKOMEHHYETCH ONPEHeIATh I YTIIOBLIX
ToYeK OJIOKa, TpUHMMAasA [POMEXYTOUHLIC 3HAYCHMA TO JMHeliHON  wHTepIo-
TLALMH.

Onpenenienye 9K CHEHTPUCHTETOB AeliCTBUA
BEPTHKANBHLIX CIUI U3 INTOCKOCTH TpaHei

4.21. lInn pacueTa Ha W3rUG rpameii ONOKOB U3 IIOCKOCTH TI'paHedl He-
06X0I¥MO YWMTEIBATh IPOCTPaHCTBEHHYIO paGoTy camux ONMOKOB M cOBMeCT-
HyI0 ux paGoTy B cTonGe (3amemenue 6710KOB) .

PacyetHan cxema Onoka pisA pacdeTa Ha M3TU6 U3 IUIOCKOCTY TIpMBEOcHA
Ha puc. 28,

HauGonee cymecTBEHHEIM TBIIACTCA 3allleMiIeHUe MPONOIEHEIX (IIMHHBIX)
cTeH OmoxoB. [foaromMy BO3MOXHEIM YIpPOHIEHHEM pacyeTHOM cxeMnl OlOKa
SBJIETCA BBEfCHUC B Hee HelepedaloiyMX WITHOaloNMX youmMil IapHUPHBIX
IWIMHAPUYECKMX CBA3efl TOPLEBRIX TpaHeit ¢ mponmonsHeiMM (puc. 29). Ins
pacueTa cTonGoB CAMMETPHYHEIX O0BEMHBIX GIIOKOB €O CIUIOMIHBIME IIPOMOJIL-
HEIMH CTeHKaMM PeKOMEHAyeTCsl NpUMeHATs mporpammy gadg 3BM “O3HOB™

4.22. NIns onpepeneHus MaKCHMATBHBIX BETAMAH M3TUGAOUMX MOMEHTOB
o cpefHeMy INONEPEUHOMY CedUeHMI0 GNIOKOB, He MMeoLUMX umMpokux (Oonee
1,2 M) npoeMOB B HpPOAOJIBHEIX CTEHAX, BO3MOXKHA 3aMeHa MPOCTPAHCTBEHHOTO
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67102 Ha NoTepeYHbI NITNG

Puc. 30. Pacucthas ¢x

MOMCH10B B CPuoHCM
YenuH c1oGa

CMAa B 1I1C MHO-
FO31AKHOM paMbl [UIA  ONPCReICH U
MAKCHMAJIBHBIX BUNKYMH l‘l’.]l‘i’lﬁﬂlOuM).
NoI:ePp CUHOM -



cron6a o6bemubIX GnoKOoB (cM. puc. 28,6) Ha WIOCKYH MHOTOJITAKHYIO PaMy
(puc. 30) c ynpyro-mogaTnUBLIMW CBA3SMU purenelt u croex.

Pacuer ee MoseT pon3BOAMILCA C IOMOIIEIO TporpaMm mid IBM.

4.23. Jing npuCMDKCHHOTC ONpEHeieHMA BENUWMH U3rMGAIMX MOMEHTOR
IO CpenHeMy HONMEPEUHOMY  CedeHUID OJIOKOB HOMYCKaeTCH HCIONE30BATh pac-
YeTHYI0 CXeMY B BHfe OSHOITOXHOM paMHEl, C YYeTOM JIONONHWTONBHHIX CBA-
3¢ii, YCIOBHO 3aMEHAIONWMX BIMAHWC BHINENexaumx G6moxoB (pue. 31). Pacuer-
nkle POPMYINEL A STOH CXEMLl TPU HAMMMME CHMMETPHM TOJIMH CTeH MpHBe-
AeHb! B OpHI. 2.

B npakTyecKHX NeNAX BO3MOXKHO NONB30BATHCA TeMH XXe (GOpPMYNaMKH
M 117 pacyeToB OIOKOB, He HMMCIOIUMX CUMMETpHUH TOJIMH CTeH (HO OT/M-
Ja M Xcs O TOMIMHE He Gollec YeM B [IBa pasa) .

4.24. BHemmHWMM Harpy3KaMM Ha cTon6 6loxoB mpu pacdere ero Ha n3rub
OONKHEL OLITE:

BepTUKATHHLIE pachpefe/IcHHbIE Ha HEPEKPRITHE Harpy3KH OT ero coGCTBeR-
HOlt Macchl @ B pacueTHO# cxeme oTaILHOTO Groka (puc. 32,4) ;

BepTUKANBHEIC, pacHpefelleHHEIC HA NEpEKpLITHE, NONHLIE HAarpy3KH. 3a
NCKJIIOYeHMEeM HaTPy30K OT cofCTBeHHOM MacChl P ~ § — B pacueTHOH cxeme
cronGa (puc. 32,6).
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Puc. 31. PacyeTiag cXema B Bupge OFHO3TAXHON pamMbl ANA oUpefCllcHHA MAKCU-
ManbHHRIX BeJIMYHH U3TH G0 IMIX MOMENTOB.

Cxema Gnoka B cronbe (@,5); OMHOITRKHAA Cxema (8); pasfeNictic BeAMwH
YITIOBBIX MOMEHTOB HA CHMMeETpUYHbIC # KOCOCKMMETpUUHble (2,1)
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Puc. 32.CxeMbl pacueTa Ha [eiiCTBUE HATPY3IOK OT coGcTBeHHOTO Beca g (@) ;
FOJIHBIX, 32 MCKIIIOUCHHEM COGCTBEHHOrO Beca, p-¢g (6); OT MIMT NepeKphITHi
Q(8) ; oT Beca BRIIENEKAMMX 3TaXeHl (2)

PacripeHelicHHBIC BONL WIBa BepTHKaNbHEe Harpy3ku & o ompaus MaThl
TIEpeKpBITUSA Ha CTeHy GNioka, NpuoX<eHHbie C 3KCUSHTPUCHTCTOM @ q omo
CHTeNBHO HeliTpaneHoil ocu cTeHbl (puc. 32,8) .

PacnipefienieHHBIC BAOJIL IIBa BEPpTHKATBHBIC HArPY3KU OT BBIWICHCKAIMX
araxedl P, NpumodeHHble ¢ SKCUCHTPHCATETOM € GTIOCHTENEHO HeATpanbHOl
OCH CTEHBL — B pacyeTHOlt cxeme cronGa (puc. 32,2).

IKCUEHTPUCUTETHI € PEKOMEHAYETCS CYMTaTh OOMHMKOBBIMU IO BBICOTE
cronba.

4.25. Ikcuenrpucurer € (puc. 33) cxkneapiBaeTcs U3 €, , BOSHUKAIIETO
K3-32 HAUTMYUSA TeoMeTpHYECKOro IKCUEHTpHCATETa el Tpa TSOKECTH NolepeuHoro
CeueHHs1 WIB3 OTHOCHUTCIIBHO HEHTpabHON OCH CTEHKH HuxHero 6oKa, 0 €, , BO3-
HUKQIOLErO U3-32 BO3MOXKHOIO OTKIIOHCHUS OT HMPOCKTHON BENIMUMHBI COBIDKKH
HucHell onopHolt yacTH BepXHero 6J10Ka OTHOCHTENBLHO BepxHell ONMOPHOI yacTu
Huxdlcro Gnoka; €, NPUHUMAETCA MO COOTBCTCTBYOIMEMY Y3y B KOXAOM KOH-
KperHoM pelucHun, Ho He meHee 0.5 cm. IIpn orcyTeTBHu SKenepuMcHTanbLHO
000CIHOBaHHBIX 3HaYCHUIT €z Cro clieflyeT NPHHUMATHL paBibiM | cM.

4.26. [ins npoBepky NPOYHOCTH KAaXTOOH N3 HeCylUMX CTeH Onoka cie-
OyeT  OpedyCMaTpHBaTh TaKyl0 KOMOHHAIMIO DSKCLECHTPUCUTETOB HArpy3Ku

€p-€, 1 82 , KOTOpbiC NPHBOASAT K HCeBRITOMlIe AL ol KoMOHHAIMK HOpMaITbHO!
CUILT U MOMGHTA H3 INIOCKOCTH CTeH®l (Kak npaBHIO, M,,m,“ Ncagrg ).

Y, Puc. 33. CoctaBnsmouwme BeNUUMHBL K-
] 1 CLeHTPHCATETA mepelayy BepIUKallb-
e 'y HOM CUJIBI Yepces iLoB B Oloke
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Puc. 34.Jmopet usrubaoumx MoMeHT0B (/) , mpuuvasnex cwi (3) U Ko3d-
dinentos i (2) 0o AnuHe CTEHH.

Hnunnas crena (¢ 22{,) Ge3 mpoema (2) u c mpoemom (6); KOpPOTKas CTeHa
(t<21,) Ges npoema(g) u c poeMoM (2)

4.27. Tlocne onpefesielys IMOpPhl HIrNGaUMX MOMEH1UB B CpelHeM ce-
YeHuM GJI0KA [IONYCKACTCA NPOMEXYTOUHEIC IO IUIHHE CTeHbl 3HAUCHUS] MOMEHTOB
OHpeleNTTh cepyompM oOpasom:

a) JUmHa CTeHRII72/, (I, 0onpefensiercs no 1. 4.34.) .

Tlpu oTcyTcTBMM mpoema B cTele (puc. 34,a);

Ha yyacike X £ 7,

M=My . SIn[Ix/(21,)]; 13)
Ha yuactke x> [ -1,
M= Moy Sinlar(e-x)/(2,)1. 14)
Ha yuactke 7, € x < -1, M TpuHHMAETCH PaBHBIM Mmax -

Tlpu Hanmmuy mpoema B crere (puc. 34.,6) :

ecm Z,(1y) € {, enepyer nons3osatsca dopmynamu (13) umu (14), zame-
usd £, Ha [, v g3

ecnu £, (Z;)2{na yuactkax x<Z (X > £-1,) none3oBarsca dopmymnavu (13) wm
(14) ; na yuactke [,€ x € 1-1, M= M, (32 HCKIIIOUEHNEM TIpoEMa) §

6) mnuHa cTeHbI Z £ 2{,.

ITpu oTcyTeTBIM NpoeMa B creHe (puc. 34,8)

M= Mmax Sin{ﬂ’x/l) , 15)

Hpy Hamuun  nipoema (puc. 34,2) :
Ha ywactke x < 7,— 0o (opmyne (13) c samenoil 7, HaZ,; Ha yuacTke
x 2z t-13 = no dopmyne (i4) c 3ameHoit Z; Ha 3.
3pect oGo3HadeHo: £, (15 ) — PACCTOAHUL OT jieBOTo (IIpaBOro) Kpas crelkl
6110K2 fo Kpast ipoema; , ~ IMPHHA NipoeMa.
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4.28. UarnGaronmali MOMEHT, BBODMMEYL B pacueT Npy OMNpenelicHun Hecy-
el CHOCOGHOCTH CTEHBE [UIN KAKOOr0 BEPTUKATBHOIO CEdeHUd, MPUHUMAETCS
MaKCUMAILHEIM B cpelHell TPETH BBICOTHL 3TAXa.

PacueTHRIA SKCHCHTPUCUTET CKEMAOMICH CHIB! B CpeIHEM CeUCHUM
Oloxka HpUHMMACTCH pEBHEIM NOJIy4EHHOMY U3 pacucta OGnoka (Mmu 3ame-
HSIOUIe pPaME) KAK CTATMYECKW HEONpeHenMMOM KOHCTPYKIMH, HO He MeHee
BEIMYHHBI e:", pasHo# 1/10 BBIcOTH ceuerms npu h< 10cvu 1 oM mpu A>10 CM.

Tposepka mecymeit cnocoGHOCTH CTeH

4.29. TlpoBepka Hecymiel CIIOCOGHOCTH CeveHwil CTeH DaHeTHHBIX Madpary u
00BCMHBIX ONIOKOB UPOHIBOAMTCA B ABYX TOPH3OHTAIBHBIX CEYCHUAX @

B ONOPHOM CeHeHHY (TOPH3OHTATLHOM CTBIKE) §

B MPOMEXYTOYHOM IO BEICOTE CTeHE! (B CpefHe# ee TPeTH), rae AefiCTBYeT
MaKCYMAahHLIY Harubaton (M3 TIOCKOCTH CTEHRI) MOMEHT,

IpowHocTs CpeMUX ceueHmit MAHENEHBIX ICMEHTOB ¥ MX TOPHU3IOHTAIBHEIX
CTBIKOB HpOBEPACTCA O MONYUeHHRIM YCAIMIAM B cootBecTaun ¢ [10].

4.30. IlpowHocTs OMOPHEIX ceyeryit (TOPU3OHTANEHLIX CTHIKOB) OGBEMHBIX
6510KOB pexoMCHAyeTCA NpoBepsATh MO [10], mr. 12.50 — 12.61, mna miatdop-
MEHHEBIX CTLIKOB C OSHOCTOPOHHVM ONMpAaHMeM MepeKphITail.

4.31. Tipu npoBepke Hecylle cHOCOGHOCTH CedeHMt CTeH OOLEMHBIX
GmoxoB (IPOMEXYTOTHEIX 0 BEICOTE) HOMYCKACTCH YCIOBHO PACWICHATH CTEHBL
BEPTUKAMEHEIMU cedeHUAMM (puc, 35) 1 ONpEACHATh if HUX CPEHION HEeCYINyKo
c10coGHOCTE N,,.C Y9ETOM BEMVUMHEL IKCUCHTPHCATETa BEPTUKAIEHLIX CAT, Jei-
CTBYIOIMX B K2KAOM CeYCHMH, HOCIIC UeTO CyMMMpPOBATh NX NO WIMHE KaKAOH
CTCHRI M CPaBHMBATH C ACHCTBYIOMIEA HA Hee pacdeTHOU Harpyskoi.

% _ 2 _q42 (16
BN B3N (1) (N, (151, -1 D)[(20), )
re 7 — 9KUCIIO YUacTKOB OpoGeHus [AIHHLL CTeHbl {Ge3 mpoemMoB) ; peko-
MEHOyeTCs NpuHMUMaTh 11 2 5.

PeOpucreie CcTeHBI ¢ pEryJIpHEIMM BEPTHKaILHbIMM pelpamMu  meneco-
o6pasno JpoGuTL Ha OJUHAKOBBIE TABPOBOTO CEYCHMs YYACTKM ILIMPHHOK, paB-
HOH paccTOSIHMIO MEXAY peGpamu.

Niey — Cpemusiad HeCywast cnOCOGHOCTh eOMHMNLI AJIMHEL Z -TO BEPTHKANEHOTO
YUaCTKA CTEHRY; § — IJIMHA ¢ -TO Y4acTKa.

Puc. 35. Pasgenenye cteH GioKa Ha BEPTHIAILHLC HOJIOCh]

48



Puc. 36. PacueTHOE cevenme yria Gnoka 6d,

770

63,
g

@opMyIibl AyIA ONpEHeeHN HecyLuel CocOGHOCTH MPAMOYTONENBIX GeToH-
HBIX ceucHuii #; . mpuBenensl B npun. 3. Jinsa pacdera GeToHMHEIX ceueHult TaBpo-
BOTO MpodWis MOXHO HOMk30BaThes Mpwl. 4 pabotst [10].

Ny, N3 — opauHaTHL 3MIOPHI N N0 KpasiM CTeHEI, oopefenaemuie no dopmyrne
(12).
1, 7,, lp— D7MHA CTEHBI, yMAcTKa fo IpoeMa ¥ npoema (puc. 34,0).

4.32. Hecymyio CriocoGHOCTE YIJIOBRIX YUaCTKOB CTeH (Tp¥ MOHOJMTHOM
CBSI3M CMCXHBIX CTCH) NIONMyCKAaeTCH ONIpeeNsTh OTHENBHO KaK JuiA GETOMHEIX
(xe1e306CTOHHBIX) 2MeMCHTOB YTONKOBOTO ApodIA ¢ AJIMHON HepheB yToj-~
Ka, paBHOJ LieCTW TOMILMHAM CTeHOK 5 (puc. 36). JKCUCHTpUCHUTET CKMMIIO-
1se#l CHIIBI, TPUXOAMUIENHCS Ha STOT yTON, HPHHUMAETCH He MEHee 2 CM.

Tlpu TakoM yueTe Hecylnad cnocobHOCTh KpallHMX YYaCTKOB CTeH LUIMPUHOM
mect & b nepoit Yactu opmymsl (15) 3aMeHSCTCH MONOBUHON BEITMYMHEI Iie-
cylleli CnocoGHOCTH COOTBETCTBYIOIMX 3EMENTOB YTONKOBOIO npodunsg.

Ipr vamuuuM ¢ OJHON WM ABYX CTOPOH YIJIOBOTO CSYCHMS MNpPOEMOB
obsA3aternien YueT OpofioibHOTo U3rk0a yINoBOro JIeMEHTa.

4.33. CymmMapHY0 Hecyllyld CHOCOOHOCTh ONIOKOB pEKOMEHOYeTCA onpe-
IenATh No nporpamMme mig 3BM “OITYC”,

Hecymyo cnocoGuocts naubonee ocnabnennnix nomoc (Y Kpaes mNpoemuB
WM B cepeiMHAX [UMH CIUIOLUHBIX CTeH) HONYCKAaeTcd NPoBepATh 663 mpume-
Henus 3BM.

4.34. PacuetHasi [ymua (BbicoTa) cren OnokoB (cToex pambl) %, NpHi-
maercsi pasHoii 0,8H, ccim Hajg pacieTHLIM CEYCHUEM pPaCNolioXcHO He meHee
YyeTbIpex 3TaXell ONOKOB. B OCTANRHBIX CHyvagx t°=0,9H, rue H - BbicoTa 912~
a4, 34 BLIYETOM TONILMHLL NEPEKPLITHSL.

Pacuer Ha TPaHCNICPTHLIE H MOHTA)KHbIC BO3ACHCTBUSA

4.35, Tlpu yuere TpaHCHOPTHHIX W MOHTAXHEIX BO3feHcreull HeoOxomuMc
IIPOU3BOAUTE pacyeT OTHeNLHOTo 6110Ka Mo Hecyllefl CHOCOGHOCTH, TpelWMHO-
CTOHKOCTH ¥ JedopmalisiM Ha 3aBucahne yrna. Ilporu6 ceobomHoro yrna 6noka,
OIlepToTO N0 TPEM YTIIaM, ONpeHenaerca mo ¢gopmyne:

z=Pab{1/(6,10)+1/([6,]a)+ 1/6:18)+ 1/L6,]a) + 1/(L5 T h)+
+1/([G,1h)} /(16 h), (17)
rie P — macca Gmoka, CAMMETPHYHOTO 11O TONIMHe CTeHok (Ge3 Hapyx-
HOM cTeHb! 11 6aIKOHA) ¢ YdeToM KoatbdumenTa mHamuuHocTn o m. 4.39;
[G, 1~ cnpuroBas xecrkocrh ¢4 rpamu. Hymepanzs rpaveit (=12 ...6) npu-
BeJleHa Ha puc. 37.

Jis croToWHBIX Tpane# npu onpepenciu | 6] npu cobmoneHuu ycnosus
Pl(4hA;)<R)'  pomyckaercs cumTaTh, uTO oHM paGoTaT Ges oGpazoBaHus

CIUMH, T.e.
TPEIUKH, T.e [G‘~]=0,356[4i; (18)
vae A;,G; ~ TomuyHa 1 MOLYTIb CABUIS MaTepHara Irpaiu.
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Puc. 37. Cxema nedopmMupoBanmus
Onoxa IPH 3aBUCAHUM OHOrO yrJiia
1— 6 — nomepa rpanch

Puc. 38. Cxema omnpepene-
HHS YKBUBAJIEHTHOH XecT-
KOCTM TIpaHd ¢ OpOeMOM

Hnsa rpaneit ¢ npoemamm [G‘] MOXKeT ONpelelIaThCH ACXOIA M3 yCIOBHSA
PaBEHCTBA TOPHIOHTANBHLIX NEPeMELICHUNM CIUIOUMOM TpaHH € KECTKOCTHIO
G‘-n TpaHu ¢ TpoeMOM, MMeEPMEH Te XKe HapyKHLIe pa3Mephi, Noj HekcT-
3ueM emuAMqHOM cmiml (puc. 38). Ifpubmmkenuslie dopMynml pida ompepene-
HES COBUTOBOM JECTKOCT! IpaHelt ¢ MpoeMamy pUBENEHE B mpun, 4.

4.36. Ilpyu Harmui HEMOHOJMTHRIX CBA3¢H CABUTa, COCAMHAIOUMX OTHCNE-
Hble TpaHy GIIOKOB, UX XECTKOCTH [O/DKHA BBONHMTHCH B BEIMYEHY [Gi] COOTBeT-
cTBYIO el rpaHy,

Jins 6noxa Tvma “komak™ (puc. 39 2)

[6,1= 1/{1/[6),+ 2/(8pa)+ 2/(a )},

ma 6noka Tuna “nexaugyi crakan” (puc. 39,6)

[6,1=1/{1/06,1,+2/(33h) +2/(} B5)}, Q0)

roe [6:1; — sKpUB@IEHTHAY JKECTKOCTL J-# Tpauu, Ge3 yueTa cpsa3eli cipu-

8, f0 -2 , /% ~ noroHuLe *eCTKOCTA Ha CHBHT CBH3el, COSIMEAIOMMX MOHO-
JHTHYIO 9acThb H COOTBETCTBYOIIYIO T'paHb MpHCTdBHOH NaHenm mjiHol 2,3 /.

BosmoxHbil npornG cpoGosmoro yrina Gmoka mymHolt Gomee 4, 8 M mon-
¥eH OBITL orpaHyveH BenuyuHoi 10 MM np¥ cTaTUYECKHX Bo3geicTauax u 15mMm
— IpY JUHaMMYeCKuX; mpu umHe 6noxa o 4, 8 M — 7 1 10 MM COOTBETCTBEH~
Ho.

4.37. Hecymyio cnocoOHOCT, Ol0Ka NOpU 3@BUCAHUM YITIa JIONYCKACTCH
OnpefenATs> N0 MeTOAY OpefleIEHOrO paBHOBecHA. TpelMHLI mpH HESPeKOCAx
DOHBNSIOTCH W Pa3BHBATCH, B IEPBYI0 ovYcpefb, B yIax npoemos. B cocTosHam
ApcMIeNIbHOTO paBHOBECHs ITH YYaCcTKH B PACICTHON CXeMe CleflyeT npenpamath
B IIRCTMUECKUC 1MapHUpHI, YToOH oNpeNenTs paspymiaoume ycunua Ha Grok,
IPOBEPRETL WM NoRolGpaTh apMApOBANEE BCX IpaHelf,clenyer NpeBpaTHTs GNoK
B NOpPOCTPEHCTBCHHENI MEXaHAW3IM, UId Yero HeoGxopguMo HOCHEHOBATENBEHO
MIpeBpalaTh B MIOCKHuA MEXaHHIM KAKOYR IpaHb ¢ npoeMoM. OcTambHEIe IpaHu
[IpA 3T0M CTMTAOTCH aGCOMOTHO JKeCTKHMH B CBOSH ILTOCKOCTH.

a9
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Puc. 39. Coenuuenue rpateil BORATIMBLIMM CBA3AMU
@ — NaMellb NoNa; 6 — HApYXKHasA CTeHa

Onpenenenne Mecymiell cmocoOHOCTE ciefyeT NPOM3BOMTL B COOTBE1-
CTBHU C BEpOSTHRIMA CXeMamM HIIOMa I'paHeii MCXOOf U3 HauMecHee Gnaronpngr-
HOrO BapwaHTa paGoThl KOHCTPYKIMM [jif NpOJONbHLIX rpaHeil, Ilpu 3Tom Gie-
Ayer CyMMMpPOBATh YCWIMS OT KpydeHus OnokKa ¢ W3THGOM B BepTHKaNbHOK
IDIOCKOCTH.

®opMyIIH  UIA ompefencHus Hecyme#l cIocoGHOCTH GIOKOB juig HeKOTo-
PHIX BapMAHTOB PACHONOKEHMS DPOSMOB B CTeHAX NpUBeREHH B mpu. 4,

ApMupoBaH¥e 3N¢MeHTOB 0lloKka pexoMeHAyeTca Hasmadath Ha 20 — 30%
BEIIlLIE, YeM TOyUeHHOE 110 PacieTy MeTO[0M HpC eIbHOTO PABHOBECHSA.

4.38 MepeMuMKW TOA, W HaJ MpoeMaMu B CTEHAX HpH 3aBUCIHUM yT7a Gno-
Ka ZOMXHE! G5ITH HPOBEPEHE! N0 HONepeyHolt cuie (, paBHOHK:

IS TOpUOBLIX I'paHel
a=p/s, Q1)
NS OpoRONBHEIX TpaHel
Q=p(3-8/a)/8. 22)

4.39. Bce miockde 3MeMEHTHI, B TOM WHCIE M KOMIDIEKTYIOIME GIOK
(naHem npona, RapyXHBIX CTeH), MO/DKHEI GHITh HMpOBepeHHl MO MPOYHOCTH U
INMpHHE DPACKpPLITUA TpPEIMH NpH HeACTBMM DpacHanyGOuHEIX, MOHTAXKHLIX M
TPAHCIOPTHLIX HAPPY30K € YYETOM BO3MOXKHOTO M3MEHEHMHE PacueTHBIX CXeM
3]IeMEHTOB.

Ilpy 3ToM ywTHIBaeTCA HIEHCTBUTENEHAA MUHUMAaNbHAsi HPOYHOCTL GeroHa
3JIEMEHTA Ha MOMEHT BO3delicTBMA.

He pomyckaeTcs TpaHCHOPTMpPOBaHWE OOLEMHEBIX 3MeMCHTOB 1O HOOCTH-
JKeHus GeToHoM HpounocTd, pasHo#t 0,7, U miockux MemeHToB — Ao 0,5 Hop-
MATHBHEIX COIPOTHBIICHUI.

PacmanyGoutble YCANMA ~ Ha SNEMEHT MHUMAIOTCH [0 JaHHBIM Chie-
OUAITEHBIX MCCIIeAoBaHutl, Ho He MeHee 2000 H/m< (200 kre/m2)

Ilpu pacueTe Ha TpaHCHOPTHBIC M MOHTXHBEIE HATPYSKM COGCTBeHHaa macca
NpEHUMAeTCa ¢ Ko3dduunenToM IMHAMHYHOCTH, paBHEIM 1,8 npu Tpamcmop-
TMPOBa"UU U 1,5 — IpU MOHTaXE.

Maxcumanpta KpaTKOBpeMeHHas! LIMPAHA PacKpHITMA TPEUIMH a  =04vp.

51



4.40. TopusoHTanbHbIE IEMEHTHI GNOKOB pACCUMTHIBAIOT HA BEPTUKANL-
yble TPAHCHOPTHLIC HATPY3KU C YYeTOM NpOCTpaHCIBEeHHOX paGoTel ¥ neit-
CIBUTENIEHOR pacyeTHO#t cXembl (HanMyue BpeMEHHMBIX HOANOpPOK, AeMidHpy-
OUMX CTOEK ¥ T.IL)

TImmTa noTonxa GiyoKa HO/DKHA IPOBEpSTHCH IO NPOYHOCTY H3 AelicTBUe
COCpeloTOUCHHO) HopmaTMBHOM Harpysxu 2000'H (200 xrc) (macca mByx
MOHT2XXHUKOB ¢ MHCTPYMEHTOM) .

Pacuer Ha apapuilHbIe BO3AcHCTBUAS

4.41. Ina pacyera 3ganuii Ha NPOYHOCTb M YCTOHYMMBOCTA NPOTHB Hporpec-
cHpyomiero oOpymieHus NpH NOKATBMOM Da3pylICHMM OHHOTO M3 3IeMEHTOB
(u3-32 #BapURHOTO BIPBIBA Fa3a, MOXKapa, Hae3Na TAXEIOINO TPAHCIOPTA M T.I.)
peKoMeHIyeTcA NpUMEHATh METoJL IPENCIILHOTO PaBHOBECHS,

Puc. 40. PacueTrie cxeMEl 31aHui npy aBapuRHEIX Bo3pelicTBHAX
KpynHomaHensHoro (¢); o6bemHo-GilouHoro (6); coXpaHMBIIErocs 3MMEMeHTA
Ha[l pa3pylMBUIMMCA JieMeHToM (&,2)
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PaspymienHsIMy B pe3yJibTaTe TaKOTO BO3MEHCTBUA MOTYT CUMTATHCS JI0GOM
HeCyLMii MAOCKWiA aneMeHT (NaHens) nubGo jme mOGbHIe rpauu oGLEMHOTO
Grnoka.

PacueTHasi CXemMa MOJKET NpENCTaBIIATLCA B BUIE BCPTUKARBHOIO ¢pparMeH-
Ta BBICOTOlf, PEBHOM BBICOTE 3MAHMS, [UIMHON B HampaBiieHUU NPOJONBHOA o,
paBHOH ONHOMY — NBYM IIpoJicTdM IUIMT AN HepeKpPhITHH, W LIMPUHOR paBHOI
ONHHE paspyHieHHOTO BepTHKankHoro emedta (puc. 40). Cocenmme ¢ dpar-
MEHTOM YacTd 3OaHuUA CUMTAIOTCA XECTKHMH. MeTannuveckuc CBA3H Ha CBapke
33KJTAIHLIX JICTaNicH, COSMMHAIONIME paccCYMTbIBacMBIA (PparMeHT C KeCTKUMM
vacTAMM 3[1aHMS, a TaKXe CBAM BHYTpn (parmcHra curralorcs paGoTtatolmpmmu
B MPCIENIEHOM COCTOSHUH.

PacTBopHEBIC IIBLI HA pacTsxeHuE He paboTaloT.

Pacuer nmosmkeH NPOM3BONMTLCA Ha ABa OCHOBHBIX BapHaHTa Harpy3oOK:

Ha BCe BEPTHKANbHble HATPY3IKW, NMPUXOAALMECH HA CTCHY Haj paspyuieH-
HBIM IeMEeHTOM. PacueTHas cxema JaHa OpHEHTUPOBOMHO Ha puc. 40 4,6,

IlpoBepseTcss Hecylias cAOCOGHOCTE BePTUKANBHBIX 3MIEMEHTOB (MaHenel,
CTeH, OMOKOB) CMEXHBIX € Pa3pyUIMBUIAMCA, Ha KOTOpbi¢ IOCIIE aBapuH Iepe-
pacpefIeNAOTCA HATPY3IKY, HPUXOMUBNIMECH Ha Pa3pYLICHHLIA AMEMEHT, A Tak-
Xe BEPTUKAIBHBIX CBA3CH, BKIOYAOIMXCH B paGoTy;

Ha Harpy3KH, OpUXOAAUMecd Ha BEePTHKATbHBIA 7IEMEHT, PACHOJIOKEeHHbIA
HEMOCPSACTBEHHO Haj paspylmMsumMmcs. PacyeTHatd cxema faHa OpHEHTHpO-
BouHo Ha puc. 40 sg,2. IIpoBepsecTcs Hecylas crocoOHOCTh JICMEHTOB, ONUpPAB-
LIMXCA [0 aBapuy Ha pa3pylIeHHBIN 37eMEHT, ¥ CBA3EH, BIITIOYAOUMXCH Noce
aBapuy B paGoTy.

4.42. B pacuyer Ha aBapHitHBIe BO3NEHCTBUA BBOJATCA HOPMATUBHBIC Xa-
PaKTEPHCTHKY MaTepHalloB, yMHOXeHHble Ha Ko3gduuuent 1,1 nns apMarypbl
u 1,2 — nas GetoHa.

YuuTBIBAIOTCA TONBKO HOPMATUBHBIC BCTUYMHBI TOCTOAHHBIX Y BpeMEHHBIX
IVIMTENBHBIX BEPTUKAIEHBIX HATPY30K.

HecTKoCTHBIE XApPAKTEPHCTUKH CBA3el

4.43. Ilnsa pacueTa 3fMaHM#t  [OMKHLI OBITh ONMPEAENEHBI IKECTKOCTHLIE
XapaKTCPUCTUKM CBs3cH Mexpay osneMmeHTaMM (Ko3(h¢uUMEHTH 1OJATIHBOCTU
WIH XEecTKOCTH) N0 HalpasiieHusaM AciicrByroumx ycunuii. Koaddunuent nopar-
NMUBOCTY A WHUCNEHHO paBcH HedopManuy CBSI3M, BLI3BaHHON eIMHUYHON cunoil
(cocpenoToucHHoOit uNM paclpefcneHHo) BOONEL HaHpaBJIcHWUS e¢ ACHCTBHUSA.
KoadduimieHT xecTkocTn A& WHCICHHO paBeH YCHINID  (coCpPeHOTOYCHHOMY
MY PACTIPeICICHHOMY) , BLI3BLIBAIOUI'MY CHMHMYHYIO [ediopMauyio B HaripaBiic-
HHW 3TOoTO ycunus., OnpeneneHne Ko3(PGhUIMCHTOB XecTKoCTH (MOOaTIIMBOCTH)
CBA3CH JIONXHO NPOU3BOAUTECA C YYCTOM MX KOHCTPYKTHUBHBIX OCOGEHHOCTCH,
Puduueckux cpolicTs GeToHa ¥ CTanM, XapaKTepa ¥ HaupapjieHWs NPUKIanbI-
BAEMOT'O youus. BemiwiHpl Ko PUUMCHTOB KECTKOCTH (MORATAMBOCTH)
NONyCKacTCs ONPCHCHSATL UCXOAS U3 JIMHCHHON 3aBUCHMOCTH MEXIY YCHIVAMMU
U pedopmansimy.

Ins cBsA3cli; MMCIOLMX HECKOINLKO — XapaKTCpHLIX CTapuii paGoThl (Ma-
ApuMcep, o obpasosadug TpeUMH B CTLIKC M Hocne), Koah@UUUeHThl NoJaT-
ymBocTy  (GKeCTKOCTH) ClicAyeT NpuHUMAaTR INs Kaxnoit crapuu  muddepen-
unposattno.  Jlegopmauusi CTHIKA B 3TOM CIy4ac ONRpeleNscTCsl KaK CyMma
nedopmanit OT NpUpACHUA yCeUnUER Ha KAOKIOR CTAMUMH. ipy ucnonkzoBanun
aporpamm ANt IBM peKOMeHJIyeTCsE YUMTRIBATD HEJIMHCHHOCTS HapacTaHud jic-
dopmattit nog Harpy3 Ko

4.44. [Tpu conpskeHMn KOHCTPYKTHBHBIN JICMCIIOB uYepe3d NOCPUICIBO
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cacTeMBl cBA3ell cneAyeT pasnuMuaTh CIIEAYIOMINE CAy4Yah PACHOIOMNeHHS ONHO-

TANHHIX cBS3ell : nocnefoBaTenbHoe, NapaienkHoe H CMelIaHHoe.
KoaddanpenTar mopatnaBocTd A H KECTKOCTM K  CONPSDKEHMS, COCTofA-

HISTO M3 CUCTEMKEI COCPe[IOTOUCHHRIX cBA3ed, onpemensoTcH mo ¢opMynam:
B ClyYae NOCNENOBATENLHOIO PaCONIOKe U CBa3el

A= A= 5 1k 23)

=1 ¢ =1

k=1 BN =I5 4
=7 i=r /4 );

B Cllyqac HapaUIENEHOTO PacUosioKeHuy CBA3el

A= th(E 1/4;)= r/_z':: ks @5)
L= Py

k=Z(1/2;)= 5 k; , 26)

£=7 =7

rme A; — xo>)dUIMEHT MODATIMBOCTH (-4 cBmau; A; — KoddguuueHt
JECTKOCTH ¢-f CBA3U; # — WICITO CBA3ell B CONPAMKEHNAN.

B cMemamdom yuae COYETaHWS CBs3ed BHIASNHIOTCA TIpYINLI OJJHOPOH-
HO PAaCIOJIOKEHHBIX CBa3ell M M Kaxao# m3 mux no dopmynam (23) — (24)
umm (25) — (26) phwmonATCE Ko3QhUUKERTHl NONATIKBOCTH (KECTKOCTH) ,
B pe3yneTaTe Yero (HMCTeMa NPHBOIMTCA K CI1Y¥alo MOCICAOBATSNBHOYO MM
DApALIENEHOTD PaCHOIOYKeHUsT CBA3el.

4.45. CA3u o xapaxTepy paboTsl H B COOTBETCTBHU C BHAOM YCHIHMN, KOTO-
phie OHY MepelanT, MOryT OBITH YCAOBHO paspeieHbl Ha CBA3H PacTMKECHU-CKa-
THA (XapaKTepuCTHKH Ap,Kp unnm Ay, ,Kky ); cBA3U caBura (Acpke,) mcBAIM
u3ruba (Ay,Ky).

HexoTopsie cBf3M MOrYT OJHOBpeMEHHO pafoTaTh Kak KoMOMHauMA OBYX

WIH Cpa3y BCeX TpeX TUNOB CBA3CH.

4.46. PacuetHas BenuuwiHa KodPAUIMEHTa NOJATIMBOCTA HpU CXKATHH
OAHOTO [OPU3CHTANEHOTO CTHIKA Ha PAaCTBOPHBIX MiBaX A1 02 (cm3/H) npusene-
Ha B TaGm, 3.

4.47. Xo>pdumeHTH NoAaTMBOCTA coemMHEHHNA  cOOpHRIX 3MEMEHTOB
IpU cABHre

An= 4., /T, Q@n

by (] Am ~ pedopMauMs COBUIA CMEXHBIX 3ieMeHTOB; 7 — YCHJIME COBUATA
Ha coeluHeHne (PeKOMEHOYeTCA NPUHUMATh B 3aBUCHMOCTH OT KOHCIPYK-
M coemuiennq 10, 1, 12.33).

Tabnupa 3
Cxame Mapka pactBOpa
e e e
M2s | M50 ' m100 | M200
KpaTkoBpemeHHOC 0,8 05 04 0,35
JnutensHoc 2 12 0,8 0,6

IMNpuwmcyadue BenmMuHbl NOJArNUBOCTY NpUHATE! NPU TONIMHE MBI
1cm.
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Puc. 41.PacueTHble CeYeHMA OKOJIONPOEMHEIX MepeMbIUeK MpH 3allieMieHuU
B OOHON BeTBM (¢) U B OBYX BeTBAX (6)

4.48. KosthdmmeHT NOAITIMBOCTM pacTBOPHOTO 1mBa Kpu M3TMGe peko-
MEHAYETCH ONpeNenATE Ho Gopmyne

Ay= 124, (A (28)

rOe A— umMpHHa Ba,

4.49. XecrkocTd CBA3eH COBATa MEXZY BEpTAKANBHBIMHI COCTABHEIMM
CTepHAMH, oOpasyompMu Haf: U NOJ NPOEMHEIMM NEpeMBUKaMM B Orlokax
OOMyCKaeTCA ONpedeNaTh Mo dopMymnam:

1Ipu 3alleMIICHM HepeMbIMKE B OHOM cTonGe (puc. 41,2)

Acg= L3hyy [(3ET); 29
1IpH 3aIEMIEHUM NEPEMBIUKI B IBYX cToNbax (puc. 41,6)

deg= 13hy [(12EL), 30)
roe 1 — LMpHUHA NpoeMa; EI — XECTKOCTh IepeMAIYKA OJTHOTO ITaXKa.

Ilpu ompenenehun BemuuuHbl £ nepeMBMEK peKOMEHOYETCA BKIIOYATE
B paccMarpuBaemoe [-0Gpa3zHoe ceyeHMe YYACTKM INEpeKpulTUil WpuHolX 64
(4 — TonNMHA YYaCTKOB MEPEeKpPEITAN, OPUMBIKAILMX K CTeHe C IPOeMOM).

5. TEXHUKO-9KOHOMHWYECKHE OCHOBLI KOHCTPYPOBAHWA 30AHUHA
C MPUMEHEHUWEM HECYIIMX BETOHHLIX OBLEMHBIX BJIOKOB

OcnopHEie METOHYCCKHEC NOIIOKCHHUA
TEeXHMKO-31KOHOMHUYECKOH OLCHKHN

5.1. Onpegenenne TeXHUKO-9KOHOMMYSCKMX IOKA3aTeneit u oueHka addex-
TUBHOCTH  [aHeNnbHO-6NMOuHO KOHCTPYKTUBHOM CHCTEMBI JOIDKHBI  OCYILECTB-
NATBCSL B COOTBETCTBMM C OOIMMM METOJMYECKMMM MOJOXCHHUSAMH MO OLEHKC
2QPeKTUBHOCTH  KAMATANIBHBIX BJIOMEHHM H [CHCTBYOLMMH UHCTPYHKUUAMU
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M YKa3aHuSAMM TI0 OHEHKE MpOCKTHRIX pellieHMit IKWIBIX JoMOB. BMmecTe ¢ TeM
CleAyeT YWMTHIBaTh chleuuduucckue ocoGeHHOCTH PaccMaTpUBAEMOM KOHCTPYXK-
THBHO#M cucTemsl. 1IN [daHHOM CUCTeMEI BaXHLIM SBNATCH Bonpoc 3ddeKTUBHOM
3arpy3Ky MOHTXHOTO 080py[OBaHHs, NOCKONBLKY /i naHenbHo-0/109HON cuc-
TeMbl XapaKTepHO coqeTaHue OOBEMHBIX U IPOCTPAHCTBEHHBIX JTEMEHTOB,
HMEOLMX 3HAYMTENTBHYI0 MACCy, € IUTOCKOCTHBIMU 3NTeMEHTaMH MeHbIICH MacChl.
Kpome Toro, nmpH OLECHKE pacCMaTpHBacMBIX CUCTeM GoJIbLIYI0 PONE MUIPaeT CTe-
IEHbL 3aBOJICKOH TOTOBHOCTY 3/aHMiH, KOTOpas 3aBUCHT OT HOMEHKIIATYPH NpumMe-
HSEMBIX YKPYMHEHHLIX 3]IEMEHTOB U CTENEHN UX 3aBOJICKOM FOTOBHOCTH.

5.2. YcoBeplICKCTBOBaHHAs MCTOAMKA TeXHWKO-OKOHOMHUYECKON  OLEMKH
3faHuii C NpuMeHeHHEM HecyRMX GeTOHHMBIX OGBeMHLIX GIIOKOB, NO3BONAONIAA
OCYIIECTBUTL BbIGOp HauGolice SKOHOMMYHBLIX NPOCKTHLIX pellleHuii, a TaKxe
BLIABMTL YNyvllicHUS HOKa3aTeleil B IpoNecce PasBHTUA 3TOro BHA3 JOMOCTpoe-
Hus, nanoxena s [12].

Hopspox onpepencHuA TEXHUKO-JKOHOMHUYECKMX NOKA3aTeneit ¥ BHIION-
HeHMe OUEHKM VCTaHaBNUBACTCA B 3aBUCMMOCTA OT XapaxTepa 32fa4. [lpu
KOHCTpYVPOBAHUK 30aHMii C  INpuMeHeHHWeM  HecyuMX oO0BeMHbIX GroxoB
OCHOBHO# 3afaueit ABNNETCA BEIGOP Hauboslee IKOHOMHUMLIX IPOSKTHBIX pelueHui,
KOTOpBIt OfpefenesseTca MyTeM CPasHUTETEHOR OLECHKH TCXHMKO-3KOHOMUYeCKHX
[oxKa3aTene HeCKOMBKHX B3aMMO3aMEHACMBIX BapHaHTOB. Kpome TOIo, OOHOM
u3 3334 MOXeT ObITh BBUABIICHUC SKOHOMHYeckoro addekTa 0T BHeApeHUs npen-
J1araeMoro IpoeKTHOTO pelleHMA B NpaKMMKy CTPOMTENILCIBA B3aMeH pasce Npu-
MEHACMOTI'0 PeHICHUA.

5.3. K uMcny oCHOBHBIX NOKasaTeNed, UCNONB3YEMbIX NP TEXHUKO-IKOHO-
MUUECKOH OLeHKe NPpOeKTHHIX pelleHVii, OTHOCATCH [OKa3aTen oO0LEMHO-IIIa-
HUPOBOYHBIE, CMETHOM CTOMMOCTH XMILIX JOMOB M KaIlMTAIBHBIX  BJIOXKeHu# B,
MpOU3BOACTBCHHYW ©0a3y 33aBOJCKOTO CTPOMTENLHOIO NPOM3BOHNCIBA, TOJOBERIX
IKCINYaTalMOHHLIX PACXOAOB, NIOCTPOCUHLIX M 3aBOJICKUX 3aIpaT TPYHKa, pacxona
OCHOBHBIX CTPOMTEJIEHRIX MAaTepHanoB, METATIMOEMKOCTH U 3HEPTOEMKOCTH 3aBOJ-
CKOro MOpPOU3BOACTBA M MNPONOIDKUTEIIBHOCTY CTPOMTENBCTBE JKUNEIX [IOMOB.
Yxa3zaHHBIC NOKA3aTe/M ONPEHAENAIOTCA HA OCHOBE NMPOEKTHO-CMeTHOH AOKYMeH-
TauMM, paspaGaTeiBaeMo#l 1O KUNBIM JIOMaM M 3aBOJAaM, BHINYCKAOUMM O0h-
emnble 6noku. Ilpu aHanu3se 3TMX noka3laTeneil ciegyer UMeTh B BUAY, 9TO OHU
OTPAXAIOT CMETHLIA ypoBeHE CTOMMOCTHBIX 3aTpaT U TPYHOEMKOCTA CTPOUTEIb-
cTBa.

Jlna oueHKM NpoekTOoB nNoxasarciie! CMETHOH CTOMMOCTH CIPOHTENBCTBa
HeoOGX0OUMO YYUTHIBATE OCOOCHHOCTU CYLICCTRYIOIIEH CHCTeMH HeHooGpa3zoBanus.
B nacrodniee BpeMs CMeTHasg CTOMMOCTh OGBeMHLIX OGNMOKOB olpemeisercs

no Ilpe#ickypanty N°06-08 orrroBsiXx ueH Ha Kelle3oGeToHHBIE M3fenus, 4.1, Kax
CymMmMa CTOMMOCTEH OTACHBHBIX ILIOCKOCTHRIX JTEMEHTOB C YY4eTOM COOTBETCTBYIO-
uMx HapGaBok. Taxoft Merof cueTa MPUBOMUT K 3aBBIMICHUAIO C.oUMOCTH GlIOKOB
HA 7—8% U COOTBCECTL - O 3aBhIlIeHUIO o0ulell CMSTHOM CTOMMOCTH CTPOUTENBHO-
MOMTAXHBIX paGoT H2 2—4% (B 3aBMCMMOCTH OT HACHULEHHOCTH 3/IaHUA 0GBEMHbLI-
My aneMeHTamy). OmnpeflesleHHe ONTOBLIX I[eH BKIMOYaeT B ce0dA, Kak [paBuno,
MAThE IMOCKOCTHBIX 3JICMEHTOB, B CBA3H C YeM 3aTpaThl Ha ux ¢popMopaHue
HOIXHBI GBITH MeHBIIE MO CpaBHEHWI0 ¢ AHATOTUYHBIMU 3aTpaTaMM  Ha opmo-
BaHMe IUIOCKOCTHBLIX 2JIeMEHTOB.

CrieflyeT yUMTBIBATH TAKXKE, YTO B CMETAaX Ha CTPOMTEIIECTBO 3MaHUH C mprMe-
HeHueM OOREMHEIX OJOKOB HaKAadHbBIC pacxodbl MNPHHUMAIOTCA B TOM , Xe
NpolCHTE OT NPAMBIX 3aTPaT, KaK U B KPYIHOMAHENIEHOM HOMOCTpoeHHA. JTo
NPUBOIMT K 3aBBILICHWIO MNMOKasaTenell cmMeTHOH CTOMMOCTM CTPOMTENhCTB2
naHensHo-Gnourbix 3ganmi Ha 1,5 — 2%. B To e BpeMs COKpailleHie MOCTpO-
SUHOM  TPYHOCMKOCTH W INPOMOJDKUTCIIBHOCTH CTPOMTENECTBA C MPHMEHeHUeM
0GBeMHBIX ONOKOB  ODCCHEHHMBACT CYLISCCTBEHHOC CHHKCHMC HAKIAAHBIX pac-
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xopgoB. Ilosromy pexomeHpyercsd NpUHMMAarb HOPMATHB HAKNIA[HBIX pacXoJOB
Ha MOHT@XK 06BeMHBIX 6lokOB B Ga3UCHBIX YCIOBHSX B pasmepe 8,3% oT nps-
MBIX 3aTparT, T.6. KaK 3T0 YCTaHOBJICHO Ha MOHTaX OGBEMHBIX CaHTexKaGuH.
B cMerax, NpUBS3aHHBIX K KOHKPETHBIM YCIOBUSIM CTPOMTENLCTBA, pasMep Hak-
JIagHBIX PacXofoB Ha MOHTAX ONOKOB YCTaHABJMBaeTCA B 3aBHCUMOCTHM OT 00-
LIETO YPOBHA HaKAaOHBIX P3aCXOdOB MJIA HaHEMEHOTO AOMOCTPOEHHMA C NOHHXa-
lonmM Kosdduumentom K=0,615.

54. OcHoBHBIM KputepueMm 3(p¢PeKTMBHOCTY HpM CpaBRUTENBHON TEXHH-
KO-9KOHOMHMYECKOH QUeHKe IMPOCKTHBIX pellicHulM SBNAETCA MMHUMYM NpUBe-
OeHHbIX 3atpaT. Iloka3saTens NMPUBEEHHEIX 3aTpaT BKIKNYAET B Ce6A TeKyllme
U efSMHOBpPEMEHHBbIE 3aTPaThl, IpHBEJCcHHBle K OIMHAKOBON! pPa3MepHOCTH C HO-
MOILBLI0 HOPMAaTHMBHOIO Ko3dumueHTa 3xoHormueckolt 3¢pdeKTUBHOCTH Kanu-
TaNBHBIX BIOXKeHAH, npuiumacmeit 0,12 1/py6. [14]. llpy onpenenenmu npupe-
DeHHBIX 3aTpaT PeKOMEHAYeTci MCHONb30BaTh CTOMMOCTHEIC IOKa3aTenu, Wnc-
YHCIIeHHRIC He B YpPOBHe CMeTHOW CTOHMMOCTH, 2 B YpoBHe ceGecTOMMOCTH M3To-
TOBJICHUS W3MeNyii U BLIMNOJIHEHUA CTPOMTETEHO-MOHTAXHEIX paGoT, mockons
KY pacyeTHOil ceGeCTOMMOCTH OTpamaioT 3aTpaThl Gonee 0OBEKTUBHO, YoM MOKa-
3aTeNM CMETHON CTOMMOCTH.

INoka3aTem pacyeTHON CeGeCTOMMOCTM M3TOTOBJICHMS M3HdENui, UX TpaHC-
MOpTHpOBaHKs U BBIMONHEHUA CTPOUTENBHO-MOHTAXHEIX paGoT ROMKHBI olpe-
OenAThCA 110 OCHOBHEIM NepefieliaM 3aBOACKOTO M CTPOMTENIEHOTO HpPOU3BOACTBA
C VMCHONBIOBaHMEM HOpMAaTHBOB, NpupedenHuix B [12]. Mo 3mum xe Hopmam-
BaM ONpeAendloT NOKa3aTell4 YHOENbHBIX KaNUTaJEHBIX BJIOXKEHMU B 3aBOMICKOE
K CTPOMTENEHOE NPOU3BOACTBO, TpPaHCHOPTHbIE CpeACTB3, 3aBOOCKUEe U IIO-
cTpoewibie 3aTpaTsl TpyRa. [Ipy Mcnonn3oBaHuM yKasaHHBIX HOPMaTMBOB Clle-
oyeT MMeTb B BHIY, YIO OHM OTPAXAIOT CPelHEOTPaciIeBOM YPOBEHL 3aTpaT U B
OTHENLHBIX - CY4YasX MOTYT OhiTh CKOPPEKTUPOBaHLI NPUMEHUTENEHO K KOH-
KpeTHBIM OCOGEHHOCTHAM paccMarpuBaeMoll TexHOJIoOTMM. Bce mepewicieHHbIe
BBIlIE MOKA3aTeNM 3aTPAT MO NNOCKOCTHLIM 3JICMCEHTAM ONPCHSAMIOTCH 1O HOp-
maTABam, npusenenHbivM B [13].

S§5. lpungyeit BapUaHT NPOEKTHOrO pelicHUs JOTDKEH OHITh 3(pdexTus-
HBIM He TONIBKO B CTPOMTENhCTBe, HO M obecneuuBath oOGUIYI0 HapoOHOXO3si-
creeHHy0 3ddexmsHocts. Ilpn onpepenenuu HapoadoxozsficrBenHofi 3d-
dexT™MBHOCTH CleAyeT YmTbiBaTh  CONMANBHO-SKOHommdeckwil 3ddext Ha
CTAMH{ CTPOUTENECTBA 3Hauuii, MOCTUTAEeMBI B PelynbIaTe NepeHeceHUs 4acTd
TpyHOoeMKHX IIPONECCOB CO CTPOWTENEHON MIOLIAAKYA Ha 3aBOJ, Ie YCIOBUSA
Tpyfa paGowux Gonee OnarofipusTHEIe, a Takke IxoHomuueckult addext oT
YCKOpEeHUsI BBOOZ OGREKTOB B pelicTBUe, YTO HaXOAWT OTPaXKeHUe B yCKope-
mu  oGopamIBacMOCTH KAIMTANEHBLIX BIOKEHUA M COKpAUICHWM He3aBeplLUeH-
HOTO JIPOM3BOJCTBA.

Iopsamox ompepdencHus INoKasaTelell HapoAHoXo3aicTBeHHol 3ddexTHB-

HOCTH HOAPOGHO H3NOMKEH B 1[12]. Jing yxpymHeHMpia pa.4€TOB HOKa3aTenei
HapopHoxo3sicrBerHoro 2dgdexTa, He YUWMTHIBACMOTo B ©OCTase NpUBEACHHEIX
3arpal, UOBBIILCHUE CTelleHH 3aBOACKOY TIoToBHOCTM 3namwit Ha 1% obecne-
YYBAET HAPONHOXO3AUCTBeHMENt 3ddiexT B paamepe 0,12 pyii/M2 NpUBeREeH-~
Ho#t o0wIeit ToIaay 3Manus,

CTenens 3aBofiCKOfl TOTOBHOCTU 30aHWH XapaxkTepU3yercfl OTHOIUEHUEM
32BOJICKOH  TPYJHOEMKOCTA M3rOTOBIICHUS H3LENMHA K CyMMapHBIM 3aTpaTaM
Tpy/2, BKIIOYAONMM 33a8BOACKYIO H NOCTPOoeuHyI0 TpyHAoeMKoCTh. OnperesneHue
3TOrC MoKasaTens OicyeT BLIIOIHATL BO BCEX CIy4YasX, HCUONL3ys NOPMATUB-
Hble IIOKA3aTeNy 3aBOACKOH K NocTpoeuHoil TpynoemkocTu. CreneHb 3aBOJCKOI
TOTOBHOCTH 3IAHUI 3aBVICUT OT HACHIIHEHHOCTU 34aHUA OGLEMHBIMU U (IPOCTPaH-
CTBEHHBIMH 3ICMeHTaMM, 4 TAKKe OT CTencHM 3aBOJCKON ToToBHOCTM GlONOB,
T.e. OT TOr0 HaGopa pafoT NO OTACIKE A KOMITeKTa oGBeMHbIX 311eMeHTOB,
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KOTOpbIC BEHINOJIHAIOTCH B 32BOACKHX YCIIOBMsaX. CnefyeT yuduThIBaTh, YTO nepe-
HeCceHMe B 3aBOACKHME YCOIOBMA PpaGoT NHO KOMIDIEKTAmME OOBheMHBIX GoxoB
MIDKCHEpHEIM OGOpyNoBaHHMEM U WX OTHENKE CONPHKCHO C HOMONHWUTENBHEIMM
KamiTanbHBIMU BAOXEHUSMHI B 3aBOJICKOE NPOU3IBOACTBO M HONONHUTENBHBIMH
TEKYUMMY pacXolamMH IO COACPKAHHIO NPOH3BOACTBEHHLIX MNOMCILCHHH, B
KOTOPHIX OCYINECTBNSAOTCA 2TH paGorei. Comocrasnag 1M NONONHUTLIBHBIE
3aTpaThl C SKOHOMMeli TPYZOBLIX 3aTpaT, gocTUracMoll MpM BLINONHEHWM pac-
CMaTPpUBaeMEIX BMAOB paGoT B 3aBOACKUX YCIIOBUAX, MOXHO BHIABUTH 3ddex-
TUBHOCTh MOBBILLCHUS 3aBOACKOH roToBHOoCTH 3faHuii. [Ipu stom uem BuIme
YPOBeHb MeXaHW3aluy ¥ aBTOMaTA3auyu ITuX paboT, TeMm GoIblie COKPAILCHUE
3aTpat TpyZa U Tem Bple Gyaer >bdexTaBHOCTS . lloBrimenue 3¢ PexTBHOC-
TH JOCTUI'aeTcd TaKXKe OJIarofiaps NpYMeEHEeHMIO HOBHIX OTREMOYHEIX MaTepua-
JI0B.

5.6. Cormacro [14] npm cpaBHMTenBHOK TEXHHKO-3KOHOMMMECKOH OLEHKE
KOHCTPYKTHBHBIX pelleHuii 37aHul pospxHa GuITe oGecnevena CONMOCTaBUMOCTD
paccMaTpuBaeMbIX BapHaHTOB HO BceM LpYTHM MpU3HaKamM, B HaCTHOCTH MO
00BeMHO-IUTAHMPOBOMHAIM DEIIEHUAM, YPOBHK OTACNIKM M NPAMEHSEMOIO HH-
WEHEPHOTO OGOpYHOBaHUs, HO MOIUMOCTH NpPEANUPUATHN 32aBOACKOIO NHPOM3-
BOJICTB2 M PacCTOSHWIO IOCTAaBKM COOPHLIX M3MENUi OT 38B0Ma A0 CTPOUTENLHOM
IUIOINAN KY, J10 MCXOAHBIM HOpMAaTUBaM K NPUMeHAcMBIM UeHam, Hcxoma ux aToro
CpaBHUBAaEeMblE >XHIble HOMAa HOIKHBL HMETh OAHHAKOBYIO 3TaKHOCTE, CEI:LKOH-
HOCTB, KOJMYECTBO KBApTHp B CEKLMM, CPeAHION OOGINyIo INouaah KBapTHphbl.
B Tex ciyvasx, KOrja 3TanoHHOE pellicHuWe 10 YKa3aHWbIM Iapamerpam o1iu-
YaeTcA OT PAacCMaTpMBAEMLIX BApUaHTOB, ero MOKA3aTelM HOIDKHBLI ObITh COOT-
BeTCIBYlouMM ofpasom crkoppextapoBaubi. C 970# neNbio pexoMeHAyercs
[15] ucnonzsosats ypenbible pacXomBl KOHCTPYKTUBHEIX SMEMEHTOB Ha 1 M
npuBeAeHHOR OOIlel IDIoW(aM M HoKasaTen® 3aTpar Ha €MUHMIYY KOHCIPYK-
TMBHOTO 3neMeHTa. CTOMMOCThL MHIKCHEpHOTO 0GOpYIOBaHUS, BEpXHEro NOKPHI-
TUS 1ONOB ¥ OTHCNOUHRIX MaTepHajioB BO BCEX BapHaHTaX MpUHHMAETCS OLM-
HaKOoBOW, 2 3aTpaTbi Ha yCraHOBKY o6GOpYJOBaHM#A, YCIPOMCTBO IONOB, BLINON-
HCHHC OTHENOWHBIX paGoT HOXHBI HpuHMMaThcr M diepeHIMPOBaHRO B 3aBHU-
CMMOCTH OT TOTO, BHIIONHAIOTCA i 3TH paGoTHl B 3aBONCKUX YCIOBUAX WM Ha
cTpouTesibHol molanke. CoNoCTaBUMOCTL AOIDKHA OHITh 00ecieueHa M B Yactu
KOHCTPYKLHM{, He 3aBHCAINMX OT CTPOUTENBHON cucTemht (OMHOCIIORHBIC MM
TpexXcnofibie NaHen¥ HapyXHBIX CTed, YepladydHas unM GecuepAayHas Kphilua
¥ T.L)

CpapuuTenbHas OUCHKA NMPOCKTHBIX pelleHuii MOXET BLINONHATHCH nMGo
B Ga3ncHbIX, 00 B KOHKpETHHIX YCNOBUAX CTpoMTensCTBa. B mepBom cnyuae
pacyeT rokalar.iell BHINOJHACTCA [A YCIOBMl TepPUTOPHANBHOTO paioHa
npy 3ToM G[OMKHQ OPUHMMATBCH CpPEOHsAA MOIIHOCTL 3aBOfOB cOopHOTO XKe-
Jieso6eToHa M paccToMHMe HOCTABKM COOPHBIX Jerne306eTONHBIX W3ReNHit, co-
OTBETCTBYIOIICe OasicHEIM cMeTHBIM UeHaMm. [Ipn olnleHxe HPOEKTOB B KOHK-
PeTHBIX  YCIOBMSX CIPOUTENBCTBA JOSDKHLI IPMHHMATECH MeECTHBIE NeHBI, a
MOWIHOCTE NPCOIPUATHIE N0 BHINYCKY COOpHLIX U3NEIMi H pacCTOAHME MX IOC-
TABKH YCT2HaBMBAIOTCA IPYMEHUTENBHO K 3aFaHHbIM Y CIIOBYAM.

HPOEKTHLIG TEXHUKO-3K OHOMMEECK e TIOKA3ATRIH 3TaHWI

5.7. Tlo OCHOBHBIM TCXHHKO-IKOHOMHYCCKUM (IOKa3aTeNsdM  [aHelb-
Ho-Bnoutikle 3Dalst 32HUMAIOT DPOMOEKYTOYHOEC NOJIOXKEHHE MEXIY KpynHona-
HENbULIM U 06LeMilu-6ounLiM JoMocTpoeHueM. InsA paceMaTpUBacMbIX CHCTCM
LAPUKICPHO COKPUIICHIY 33TPAT TPYL? HAa CTPOUTENHHON MITOIIAAKE W CYMMUD-
HBIX 10 CPaBUCHUIO © KPYNBolalenbilbiM JoMocTpocaiem. Tak, eccin B Kpynno-



MaHeNIBHOM AOMOCTPOCHHHN HOCTpoeYHble 3aTparbs Tpylda cocTasnsaioT 11,5 — 12
gen.u/m2 TMpUBEAeHHOK oOO6iell IWioMa M npK BapHaHTe CaHy3j10B U3 OTHENBHEIX
anemeirto 1 10,5 wen.ga/m2 flpy npUMexeHUU CaHTeXKaOuH, To B HaHENEHO-00Y-
HEIX 3[aHMAX NOCTPOEUHAsw TPYHOEMKOCTh COCTABIIACT B CpemHeM 8 uem.u/m2,
a CyMMapHBIe 3aTpaThl TPYZA COOTBETCTBERHO 20 — 21 qen.qlmz B KpyHnHoIaHelb
HOM fJomocTpoeHmn 1 18,5 — 19 yenu/m2 B cMeLIaHHEIX cucTemax. Bmecte ¢
TeM And pacCMarpHBaeMolf CHCTEMBI  XapaKTepHO IO CPaBHEHWIO C KpPYyIHO-
HaHENEHBIM [HOMOCTpOCHHEM YBCMUYeHWE YOENBHBIX KANWTANBHBIX BIIOXEHMM
B IpOM3BOACTBEHRYI0 6a3y. OGLeMHO-0I0MHOe JOMOCTpOeHNe MMeeT MeHBIMe
0 CPABHCHUIO CO CMeEINaHHBIMHM CHCTEeMaMIl MOKa3arenM 3aTpaT Tpyda 45 -4
yem.u/M2 Ha cTpodtmromanxe ¥ 17 — 17,5 wen.u/m? — cyMmapHuIe), HO B TO
K€ BpeMS YHENbHEIC KalMTalbHbIc BJIOXKEHHA B NPOM3BONCTBEHHYK a3y Ons
3TOT0 BUHA ROMOCTPOSHUS HauGosiee BLICOKHE,

5.8.B magensHo-6nounkIx 3marmMAX MOTYT IPUMEHATECA GNOKM ABYX THIIOB:
maccolt o 20 T, A MOHTaXa KOTOPHIX TpebSyroTca xpaHel Gosmilioft Tpyso-
NOObEMHOCTH, U 00beMHEIe ONOKW, Macca KOTOpHIX He mnpeBhimaer 10 T — B
3TOM Cllydae WCHOONBL3YIOTCH KpaHel, NOpUMeHsAeMEble B KPYIOHONAHEIIEBHOM
JoMocTpoeHim. Paipuue B KpaHoBoM 0GOpYHOBaHMH OTpaXaeTcd Ha IOKa3a-
TeNAX YHENBHBIX KAMWUTATHHRIX BIOKEHHIt ¥ ceGecTOMMOCTH MOHTaXa COOPHBIX
9NIEMEHTOR B YaCTH 3aTPaT Ha SKCIDIyaTalyio MallMH ¥ MEXaHu3MOB.

Tak, ecny OanaHcOBas CTOUMOCTE KpaHa rpysomoasemMHocteio 100 xH
cocraBnser 35 — 40 THIC.py6., To GamaHcoBas cToumocTs xpaHa KB-674 rpy-
sonofgseMHOCTE0 250 kH cocrasnster 130 Teic py6., COOTBETCIBEHHO KalMTalb-
Hbi¢ BIIOXCHHA B CTPOUTENEHOE NPOU3BOACTBO YBEIUWIBalTcd B 2,5 pasa, a
3aTpaThl Ha SKCIDIyaTAUMIO MalllMH ¥ MeXaHU3MOB HodYTH B 2 pa3a. OgHoBpeMeH-
Ho ¢ 60KamMy GONbINOA MacChl MOHTUPYETCA 3HAUMTENEHOE KONUYECTBO 10G0p-
HBIX IUIOCKOCTHRIX 3MEMEHTOB, MMEIIIMX MacCy B 2—3 pa3za MeHBIIYR, YeM
Macca GrmoxoB. Ha MoHTaXe 3TUX 3MeMEHTOB KpaH Gonblltofi rpy3onombseMHOC-
M KCHoNne30BaThk Hes(dexTaBHo. MoaToMy npu pazpaGoTke HPoeKTOB crenmyeT
CTPEMHMTECA K MaKCAMANIBHOMY YKPYIHEHIIO HOGOPHBIX IEMEHTOB.

Kak omuH #3 BapuaHToB LeNecoOOpa3HOM OpraHM3aliMy CTPOUTENLCTBA
HAHCTBHO-0NIOYHBIX 3MAHUH MOJXeT GLITh BApHAaHT MpPUMEHCHHUA ABYX MOHTZXK-
HBIX KpaHoB rpysomogpemBocthio 200 — 250 xH (20 — 25 1c) u 100 xH
(10 7c). Taxo#t BapuauT NpEMeHeH, B YaCTHOCTA, NPU BO3BEHACHUH IIAHEIILHO-
GnouHbix KoMoB B I. Xabapobcke. Jing Toro 4roGhl Taxoif BapmaHT GhUI KO-
HOMWYECKH IelecooGpa3HEIM, HeoGXOOMMO  o6eclieunTh COOTBETCIBYIOLIMK
(poHT paGoT ¥ PUTMHVHYP® KOMINICKCHYIO HMOCTaBKY U3fenuil Ha CTPOUTENBHYIO
IDTOMIATKY.

5.9. OdpexTHBHOCTP NaHENBHO-GIIOYHOTO AOMOCTPOCHUSA 3aBUCUT OT HO-
MEHKJIATYphl NpUMEHACMEIX OOBEMARIX M MPOCTPAHCTBEHHBIX 3MNEMEHTOB, CTe-
IeHM HX 3aBofickoil worTosHoctH. HauGonpumii skoHomudeckuii addexT paor
0GLEeMHEIC 27IeMeHiThl, B KOTOPBIX COCPEefOTOYCHO MHXKeHepHoe oGopyaoBanvie,
M, KpoMe TOI0, T¢ 3IeMeHThI, KOTOPhIe BCTpeyaloTcs B 3/(aHuu HauGonee 9acro.

B mepBy10 oyepeb CleflyeT PeKOMEHIOBATh K BHEAPEHNIO B HaHEITEHO~GI104-
HRIX JoMax ¢ maccoit GnoxoB Ao 10 T cammTapHo-TexHWYecKHe X KYXOHHBIe
6moxu, a B Jomax ¢ mMaccolt 610KkoB Ao 20 T — Ky XOHHO-CAHM TAPHO-TCXHMYCCKHE
Onmoxu. brnaromapss OpYMEHEHMIO TaKUX ONOKOB HOCTpOEYHbIE 3aTPaThl TpyAa
MOTyT OBITH CHYDXEHBI B IIeIOM 110 3flauuio Ha 15 — 16%, a cymMapHble 3aTpaThl
Tpyfia Ha 5 — 6% Do CP4BHEHUIO C KPYNHONaHEJIBHHIME [OMaMu IpY BapuaHte
yCTpo#CTBa B HMX C2HTeXKaG{H, a IO CPaBHEHMIO C KpYIHOMNAHENLHBIMH AOMa-
MU, THe CaBUTApHO-TEXHWYeCKUE y3Nbl COOMparoTCs U3 OTHENBHLIX 3J1eMEHTOB,
CHIDKCHHE TOCTPOEUHBLIX 3aTpaT TpyHa coctasnser 27 — 28%, cyMMapHBIX —
7 — 8%.

Ilpu srom cnefyeT oOparuTh BHMMaHHE H2 OHY OCOGEHHOCTL, XapaKTep-
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Tab6nunua 4

________________ R
XapakrepucTxa 06heM- OKOHOMHSA 3aTpaT TpyHa
HBIX U UPOCTPAHCTBCHHBIX poy -
AMOMEHTOB TMOCTPOGUHEIX r CYMMApHBIX
Yen.-y % ot obumx| ucn.-4 | % ot oGrux
3arpar Ho 3aTpar no
INAHUIO | 3AHUIO

CaHHT2pHO-TEXHUYECKHE 0,72 6,9 0,85 4,1
OiIoKH € KOPUOOPOM U 2,22 18,5 1,35 64
BCTpoeHHMMY 1IKadamu
KyxoHHBI¢ Onoku 1.02 9.7 041 2
bnoxkv xoMHaT 0,32 3.1 0,14 0.7
IpocrpaHcTaeHHbIE e
MEHTRI;

TR 0,17 1,6 045 2,2

NECTHUYHO-TTUPTO- 0,03 0,3 0,04 0.2

BOTO y351a

KPOBJIN 0,03 0,3 - -
TpexmnockocThbie 0,05 0.5 0,05 0,25
AICMEHTHI HYJIEBOTO
UM KIa

Mpumeuanua: 1. Jlokasaremt 5KOHOMHMM 34TPAT TPYNAA ONpPCACHCHBL
IO CPaBHEHMIO C KPYTHOMAHC/IBHEIMY JIOMAaMH.

2. B noxa3zatensix, MpHBCACHHBIX APOOGHLIO: Ha)| uCprToil  — 110 CpuBHCHNIO
C BapuaHTOM CaMrexKaBul, mon 4eprolt ~ MO CPaBHCHMIO C BAPHIHTOM CaH-
Y3710B 43 OTACRBHBLIX 3HEMEHTOB,

3. Hoxasarcenu 110 KYXO0HIIbIM Oioxkam HPUBCOCHDLL JUTA CHydast (Upiamue-

HelU s UX OJHOBPCMCHHO ¢ CAHTCXHUUCCKUMIT Gnoxamu (cwm. 0. 5.9) .

HY10 7151 NaHedbHO-OROVHLIX JOMOB, B KOTOPBLIX 0GbheMiubIc OIIOKH HMCIOT pa3-
meprl 3x3 M (3x3,2 umu 3x3,6 M) . Hanbonbime nokasarenyn spdexrta [ocTu-
FalOTCH B TAKHUX 3LAHIAX TpPH OMHOBPEMCHHOM IPHMCHCHHM COHTCXHHUCCKHX
1 KyXoHHbIX G/lokoB. B 3ToM cnyuac 6okl MONHOCTHIO 3uMEHSAIOT WIOCKOCTHRIC
MEMCHTEL B UeRoil AycHke (DaHenyu BHYTPEHUMX CTCH 1f [CPEKPLITHA) U UUCIIO
MOHTANHBIX 3JICMCHIOB COKpailaeTcd B HCCKONBKO pa3d. B Tom cayuae, korna
NPHMCUSIIOTCH TONBKO CaHTeXHWYCCKMC OIOKH, YHCNO MOHTAXHBIX IMEMEHTOB
He CIHKAEETCAl, TAK KdK MNPAKTHUCCKH BC¢ [UIGCKOCTHBIC JICMCHTLI OCTAaloTCH,
HIMCHSIOTCS JIMIIL BX PasMephl, NO3TOMY PCKOMCHAVCTCHE B UaHCIbHO-6I1OMHEIX
LOMaAX NPHMEHATH OLHOBPEMC THO CAHTCXHMYRCKNE ) KyXOHibic Gnoxi.
[ipurichesne Heeynpx OHOKa-KOMHAT — 00CClIeUUMBACT JHAUMTEIIBHO  MeHE
il opgext (3 — 3,5% no noctpocwblM sarpatan tpynan 0,6 — 0,8% no
cyMMaptibiv) . YmenbiicHue spdekTa obBsicHACICs TeM, UTC B 9TMX  Gnokax
HOYIM HeT MibkcHephoro obGopypoBanun. Onpenenenubii 2kt obecrie-
YUBAKT NPOCTPAHCTHECHIBIC 3MEMCHTH NOMK, 3ayuTenbhio Menblbill addiekr
O0CCHCUHMBAIOT HPOCTPULICTBCHHLIC HMEMCHTE JECTHHYRO - TOBOIO Y3Ra, HYNC-
BOTO WA, Yo o0bdcugeresa npekac Beero UX oTHOCH TCIIBHO MABIM  YICHBHBM
BCCOM B 00X 3aTpmax FPYAQ HO 3MaHnw B uenom. lloxasarenn crmkcrnist
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3aTpaT TpyHa IIpu INpUMEHEHMM OOBeMHBIX GIOKOB M HMPOCTPAaHCTBEHHBIX 3yie-
MEHTOB IIpUBe[ieHHI B Ta6n. 4.

5.10. 2ddext or nmpuMeHeHHUA 0GBEeMHLIX 6J0KOB 33aBHCUT OT CTCIICHH
KX 3aBOJICKO TOTOBHOCTM. B COBpEMCHHBIX YCNOBHAX PAallMOHANEBHAA CTeleHb
3aBO/ICKO/ TroToBMOCTM ONOKOB COCTaBJIACT oxojlo 80%, mpu 3TOM ¥acTk OT-
DesloyHRIX paboT (Hanpumep, HACTMIKY UYMCIBIX HOJNOB, OKIefKYy creH 06o-
SIMM, OKpacKy CTeH ¥ DOTONIKOB) [eNecooBpasHo BHINONHATL HENOCPElCTReH-
HO Ha CTpOUTENIBHOH IDIOMIaZiKe MpPU YCIOBHM, YTO BCe MONTOTOBUTENEHEIE Olle-
paunm A ITHX paGoT (Hape3ka miHoIeyMa, 0GoeB, HOOTOTOBKA MOBEPXHOCTH
TOJ OKPAaCKy) BHINONHACTCA Ha 3aBOAE. JTO NO3BONACT N3GeKaTh NOBTOPHOTO
BHIIONMEHUsT psiga paGoT Ha CTPOMTENBLHOU IDIOMIaIKE, BHIIBAHHBIX HeoGXomm-
MOCTBIO HcHpaBjienns AcheKToR, 00pasylNRXcs B PONecce TPaHCIoPTUPOBAHNA
¥ MoHTaxa Onoxos. Hipi Takom nopTopHoM BhHITOfiHEHMM PaGoT CymMapHBIC
3aTpaThl TPYAAa BO3PAcTaloT, 2 (akTHuecKu CIelicHb 3aBONCKON TOTOBHOCTH
yMeHbilaeTcs.

5.11. 3ddexmnHocTs NpuMeHennsi OGBEMHEIX JYICMEHTOB, B KOTOPBIX
OcHOBHble PaCGOTHI HO MX KOMIDICKTAUUY HHXXSHEPHRIM oGOpYZIOBAHKMEM H OT-
NeNKe BLINOMHMOTCA B 338BOACKUX YCHOBMAX, BO MHOTOM 3aBHCHT OT MOLIMOCTH
UpeAnpuATHi 3aBOACKOro NpouIBoacTsa. Ha Gonee KpymHLIK UpennpuATUAX
Gnaropapst Gomsillell MexaHu3alWM BEUIONHHAEMEIX PaGOT, COKPAWEHMIO BEXO-
BEIX ¥ OOLIC3ABOACKUX PacXofoB CHMOKAeTcH TPYHOSMKOCTL U CeGecToMMOCTh
gmux pador, a, 3gawIT, yBeymumeaeTcs 3d¢dexT N0 CPABHEHWIO C BBUIONHEUMEM
IMX paloT B MNOCTPOEUHEIX YCNOBMSX. JKOHOMES 3aTPaT TPYJA UpU BLINOJHE-
Hpd PaGoT B 3aBOJICKUX YCNOBHMAX OPUBENIGH2 B TaGun. 5.

TadGnuuas

DkoHoMHs 3aTpaT Tpyda, Yen.-y/m2 obieil mronany

HocTrpoey- ! CyMMapHpIX HpH MOLUHOCTY 3apoja,

Bume1 paGot HBIX ThIC. M2 06IwIeit nroway
60 110 210
YeTaHOoBKa MHIKeHEpHOTO
o6opyHoBaHMs U AMEKTPO-
OCBELIECHUA: .
CaHUTAPHBIX Y3/IOB 0,95 0,14 0,3 0,53
KYXOHB 0,6 0,04 0,15 031
Ycrpo#ictso BerpoeHupix 0,10 0,04 0,05 0,07
mKadoB U aHTpeconeR
Ycrpoiictao Donos:
NMOAFOTOB Ka 0,305 0,01 0,067 _0,023
0,152 0,005 0,033 0,011
W CThIE I0JTEL 0,135 0,010 0,033 0,067
0,067 0,005 0,016 0,033
OTnenounbie paGoTh:
NofroToBKa nosepx- 0,104 0,007 0,014 0,029
HoCTH 1o oxkpacky 0,055 0,003 0,007 0,015
oKpackacreiu no- 0,194 0,007 0,014 0.029
TONKOB 0,103 0,003 0.007 0,015
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ITpodoaxcenue raba. 5

" [ axonommx —3;-1‘;;; Trp);_a: ;en:qlmz ofiueit mromam
HoCTpoey- B cyMM%pnux MpH MOIHOCTH 3aBOJ3,
HbIX THIC, M< 00uIeH M0 MWAmM
B aGot ————— e
P 60 110 [ 210
obnuioBka cTeH ke- 0,631 0,018 0,037 0,074
pamuuecko#t mmTko#t 0,567 0,016 0,033 0,066
B CaMyalax ¥ KYXHAX
YerpoitcTo orpaxpeHuit
¥ TONOB:
Ha GankoHax U Mof- 0,15 0,03 0,05 0,08
WUAX
FMECTHMYHBIX KIETKAX 0,1 0,02 0,03 0,05
MonTax nudToB 0,9 0,19 0,25 048
HToro 4,169 0,512 0,995 1,742
3,744 0,492 0,926 1,66

ODpumeuanus L, Ipu onpenenennn noxasarenmet Ha 1 M2 oGuwien
IWIoWaM qoMa cpeHAs o6ias wrolans KBapTHpHE! IpHHATa 53 M2,

2. B noxasaresx, NpUBeNEHHLIX Apo6bi0, Hal 4CpPTOd — NPH OJHOBpE
MEHHOM NpYMEHEHMM CaHTEXHUYECKUX ¥ KYXOHHBIX O0BeMHBIX GIIOKOR, NOJ
yepToli — TONBKO CAaHTEXHUYECKHX 0OBEMHBIX Gi0KOB.

5.12. Tlpu OUHAKOBOM PACXONE MATEpUAIOB GIOKM MEHBIMX Pa3MepoB
B pacyere Ha 1 M2 mromamu 6moxa TpebyoT HeckobKO GOMBIMAX 3aTpar Ha
¢dopmoBane — TPYMOEMKOCTh YBENWIUBACTCH  Ha 0,16 uen.-u.,3aTpars! Ha nepe-
paboTky — Ha 0,42 py6. YBenuuMBacTcs TPYHROEMKOCTh M ce6ECTOMMOCTL MOH-
Taxka GMOKOB coorBeTcTBedHO Ha 0,3 wen.+4.m Ha 0,85 py6/mZ. Kamatansupie
BIIOWCHUA B 32BOACKOEe HPOM3BOACTBO Bo3pacraior Ha 2,1 py6. mn[uz, aB
CTPOMTENLHOE NpOWIBOACTEO CHMXKAWTCH Ha 1,1 py6.rom/m2. Taxum obpazoM,
TIpUMeHEHUEe 0OBheMHBIX GlloxoB Maccoit 1o 20 T JaeT DPeMMYIIECTBO 110 CpaB-

HCHMI0O ¢ npuMeHeHMem OnmoxoB Maccoi po 10 T. OmHaxo, yuuThIBasi, 4TO
aneMeHTH! A0GOPa MOHTHPYIOTCH, 'KAK MPaBUIIO, B [epBOM CIyUae KpaHom Goms-
Woii Ipy3oHoaseMHOCTH, CeOECTOMMOCT, MOHTaXKA 3aHWs B LEIOM YBEIMYH-
Baercs mpumepHo Ha 04 — 0,8 py6/m2 ofmelt mmowamy, a yfensHble Kamd-
TalbHBle BiIoxeHus Ha 0,2 — 0,3 py6.-rop/m2 o6melt miowamu. CrefoBaTens-
HO, € YUeTOM yKasaHHoro (axrTopa CTOUMOCTHRIE NOKa3aTerM B 0GOMX CIyYadx
NpaKTHYeCKH cpaBHMBaioTcA. IlpemmyulectBo, KoTopoe OCTaeTcd Npu  IpUMe-
HeHuM GMOKOB GONLUIAX Pa3MepoB CBOOMTCA TakuM o0pa3om, K OMpencncH-
Ho¥t sxouommu 3atpar tpyaz (0,2 yen.4/m< obuiell IWIomIamM) ¥ BO3MONGOCTH

TpuMetieHust Gonee paclMpeHHol HOMEHKIATYphl 61I0KOB, B YaCTHOCTH, OJI0KOB
XOUIBIX KOMHAT, MMeloupx Maccy Gomee 10 T,
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TexHAK0-3KOHOMHYECKHe OOOCHOBaHUA
CO3[AHMS MPON3IBONCTBEHAOH Ga3kl A HTENLCTBA 3IAHMIK
¢ IpAMeReRneM 00 eMHBIX 0JIOKOB

5.13. Mox#o pexoMeHHOBaTh TPY OCHOBHLIX HYTH CO3[aHMA HPOU3BOHCT-
BeHHON 6a3bl jif CTPOMTENBCTBA 3RaHMYM C OpuMeHenMeM OGBEeMHRMX O6i0KOB:

CTPORTENILCIBO HOBHIX 3a8BOAOB M MONONHMTIBHLIX KOMGMHATOB, OpuMeH-
THPOBAHHEIX H4 BLIMYCK HeoOXOmuMON HOMEHKNATYPH OOBeMHBIX OROKOB,
IIPOCTPAHCTBEHHRIX M IIIOCKOCTHLIX IeMeHTOB §

PEKOHCTpYKIMA AcHCTBYIOINAX Dpe[NpusaTAd KpYNHOMAHENEHOTO AOMO-
CTPOCHHA U OPTEHM3AUMA BRIIYCKA HA 3THX NpeOUpUATAAX oOLEeMHMX B HpoCT-
DPAHCTBEHHLIX IIEMEHTOB, HCOOGXOIMMALIX pjif pajssuTHE  HaHeNkHO-OmouHOTO
JOMOCTpOCHN!S;

CTPOMTENCTBO HOBHIX NpemnpusATal (Wi cO3MaHve HOBLIX IICXOB Ha Reif-
CTBYIOIX NPERUPHIIHAX) HO BHMYCKY OOLSMHBIX ¥ MPOCTPaHCTRCHHLIX 3e-
MEHTOB, KOTOphIe B Koolepanu ¢ JelictaylommMe 3asopamu KIII mMoryT o6ec-
IeYHTh Pa3PHTAC NaHETLHO-G)10YHOr0O JOMOCTpOeHNS.,

BuiGop Toro unu HHOTO DYTH 33BHCAT OT HPOTHOIHUPYESMBLIX TEMIIOB pas-
BATHR  KWMITHOTO CTPOMTEALCTBA B KOHKPETHOM PeTHOHE, COCTOSHWA ¥ mHep-
CEKTHB Pa3BATAS B STOM PETHOHE MATEepHANILHO-TCXHMUeCKo# 6askl CTpomTesit-
ctBa. Tak, cosfanne HOBHIX mpefmpraTHil (WM MEXOB) melecooGpasHo mpexae
BCETO B TeX ClydasX, KoI7a INaHWMpyeTca yBeymMdeHMe o6nmx oOmeMoB xm-
JHIIHOTO CTPOUTSNLCTBE MIM K€ CYIISCTBEHHOC YBenWdeHWe OO NONHMocGop-
HOrO JIOMOCTpoeEuA B obulem oGbeMe CTPOMTENILCTB2, NUGO NMPH OTHOCHUTENb-
HO CTa0HNBHLIX 00BEMax XXWINIHOrO CTPOUTENECTBE (KaK B IEJIOM, T3K U B Yac-
T NOIHOCGOPHOro NOMOCTPOEHNH) , B CBA3M C OTKAIOM OT BRINYCKa mipenult yc-
TapeBIUMX Cepuil NpOEKTOB, He OTBedatomnux geficrByromum CHnll, w mepexo-
Z1a Ha HOBBIC CepHH NPOEKTOB, HEOOXOAUMOCTHI0 COBEPINCHCTBOBAHUA TeXHONO-
THY 33BOJICKOIO NOPOM3BOACTBA M FApYTAMM HpuuMHaMM. MomHoCIrs AelicTBY-
OLEre NPeNNpUATUR B NOCHETHEM CyYae MOXKET HSMSIUTHCA ML, HeIHAYRTEI-
Ho. Bo BCex CinyuasX NpMHATOE pellieHHe NO/DKHO MCXOXUTh M3 COOTBEICTBYIO-
WYX TEXHUKO-3KOHOMHYECKAX 000 CHOB aHuiA.

5.14, HauGonee MaccoBoe IpAMEHEHHe B NPAKTHKE CTPOMTEILCTBA HOTIKHO
HONYYWATh pemieHve, OpA KOTOPOM DaiBHTAE MAHENEHO-GIIOUHOTO AOMOCTPOSHUA
YBAJLIBAETCA C PEKOHCTPyKIWel mecTBYOIMX NpeupuATali KpyHIHODAHeNE-
HOTO HioMocTpoeHusa. B crpane peiictByoT Gonmee 500 Taxux Opemumpustiii, a
BX CyMMapHad MOIHOCTh COCT2BNISIET OKomo 60 mum.m2 oGmell miomany B
rof. B mociensMe Tompl aKTUBHO OCYIUSCTBIIHCTCA ICPEBOJ, NpefHpAATHA Ha
BHIOYCK m3fienmli mo THHOBRIM npoeKTaMm. OpHOBpeMeHHO C HEPEBOMOM 3THX
HpeANpAATAY Ha HOBBIC CEpMM HPOEKTOB MOXKET ORITH OPraHwW30BaHd W BRINYCK
H3NCIM Ui HasenbHo-0iloWMHOTO JoMocCTpoeHds. MOUHOCTS CYIICCIBYIOINETO
OpeflpUATAA B JTOM Cllyuae MOXeT ocTaBaTbca nuGo Ge3 w3Mesenwmis, ymGo
MOeT OBITh YBeIMUYcHA.

$.15. Jins opraum3amum nponsBopcTBa HauGoltee 3 GEKTMBHEIX CaHH-
TAPHO-TEXHWUCCKUX ¥ KYXOHHHIX oGBEMMEIX GnoxoB Ha npemmpuamax KITH,
BBIIYCKAOIIMX H3JeNUA I/ [AaHeSEABIX JOMOB C M@IAIM  IaroMm Hecymmx
cren (Hampumep, cepus 90) M cantexxabuHamu, He TpeGyeTca AONONEM TeTBHON
HOPON3BOACTBEHHON MOIamy. M3ToToBNeHME OOUBESMHBIX MICMEHTOB MOXKET
GHITh OpPraHM3oBaHO H2 INOINANW TNABHOTC KOPINYCAa 3aBOfia BMECTO BRIMYCKA
caHTexKaGuH. Macca RomonHmTensHoro, OGopynoBamus, HeoGxomumoro mia
BHIYCKA OGBEEMHEIX ONOKOB cocTaBnsfer oKono 2,5 Krjm2 ofme riomam
B ron. Ilpu 210M Macca oGopyzionanus, KOTOPOE NCKINOURCTCH, COCTARNACT TaK-~
xe oxono 2,5 kr/m2. [pu cepuitHoM Npou3BOJCTRE 0GOPYOBaHUA ISt 06BeM-
HHIX 6NIOKOB €T0 CTOMMOCTD, CHeAOBaTeThi0,6yIeT npaKTMuecky Takolf e, KaK
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H CTOMMOCTEL 0GopyoBaHUs IUid MaHeNsHoro nomMocrpoetus. [lockonpKy TPOU3-
BONCTBCHHAA IUIOLIaAb TPU DTOM HE YBENMUMBACTCH, JaTPaTBl HA CTpOMTENE-
HO-MOHT@XHbIE paGoThl DpH pPEKOHCTPYKUMM NpeAnpuATHs COXPaHAWTICA Ha
ToM e yposte. Takum oGpazoM, B 3TOM CHyYae IONONHUTENLHBIX KalWTalb-
HBIX BIJIO)KCHHH 110 CPaBHEHHIO C MAHENLHBIM BapUaHTOM He TpeGyerci.

B Ttex cnyuasx, KOTHa OCYNIECTBJIAETCS Hepexoll OoT KPYIHOMAHEIRHOIO
OOMOCTPOCHUA K N3HENLHO-GJIOYHOMY Ha MpPEANpUATHAX VYXKe RBHIYyCKakw-
IMX WIgeIMA JI HOBHIX Cepuii MIPOSKTOB, TPeGYIOTCS HNOMONHUTEBHbIE Kalu-
Tanbybie BJIOXKEHM#d, Ha 3aMeHy OGOPYIOBAaHUSA, a TAKXKe HA BBINONHCHWE OIpe-
[EJIEHHOTO 00heMa CTPOMTENbLHO-MOHTAMHLIX pabor, CBA3AHHBIX C YacTuyHOH pe-
KOHCTpYKUMe# uexa. B pacuere Ha 1 M“ oO0IueHt mioutany 3TM NONOJHHUTENBHEIS
KalMTalplble BIOXKeHUsA cocTasmsiion 2,8 — 3 py6. ron, B ToM UM Clic CFOKMOCTE
oﬁgpynoaajmn 1,7 ~ 1,8 py6. rom, CTpoMTENLHO-MOHTaXHEIx PadoT 1,1 — 1,2
py6. ron.

$.16. [Ipu CTpOUTENBCTBE HOBOTO 1ieXa T0 BLILYCKY 00BeMHBIX U MPOCTpaH-
CTBEHHBIX JIEMCHTOB Ipyu AefcIBYIOWICM INpefNpUATHN  KPYIHONAHEIEHOTO
JOMOCTpOoeHUs oOlLllas MOIIHOCTE TpeiNpuATHs yBenwauBactcsa. [lpupoct Mo-
HOCTM 3aBUCHT OT HOMEHKIATyphl OGBEMHBIX U TIPOCTPAHCTBEHHHIX JIEMEHTOB,
¥X yAeNeHOTO Beca B o6llel HomeHKnaType usfenuii. Tak, npu npMMeHeHuH
CAaHUTAPHO-TCXHMYECKUX ¥ KYXOHHHIX ONOKOB, IUIONIah KOTOPLIX COCTaBNIACT
Gostee 30% oT cpegHefi mwiomaNu KBAPTUPLI, MOLWIHOCTL NPEIPUATAS MOXKET
GuiTe yBesmiueHa Ha 30%. B stom ciyvae mo cpasHenmo ¢ KILI KamuraibHble
BIIOXKEHUsA, CBA3aHHpie C OpraHm3auycit BbIllyCka 0GhemilbiX GrOKOB Gonslue
yem Ha 1,2 — 2 pyG.s pacuere Ha | M2 oGurel MWIOIARY PaCUIUPEHHOTO TOJOBOTO
BLINYCK2 NpoAykiwM, Iipu GonbllieM yBenMYeHAH MOIIHOCTH 9TO NpeBHILIeHHE
cocraput 1-1,5 py6()rom, Dpd MeHbLEM YBEIMHEHHM MOLIHOCTH — 1O 3
py6 () rox

il KOHKPETHBIX PACHCTOB [OTMONHUTENHHLIX KAIMTANLHBIX BIOXKeHHi
PEKOMEHAYCTCS IMONL30BATHCA HOPMATMBAMM Y/SIBHBEIX KaNMTANBHBIX BIIOXe-
H [16], nu6o npockTHO-cMeTHOM JOKYMeHTaiel Ha PEKOHCTPYKUMIO ¥ PACILI-
PeHNE JOMOCTPOUTENbHBIX npemlpns'mﬁ.

5.17. Tipn BuiGope BapuaHTa cO37aHuss NMPOM3BOMCTBEHHON 6a3bl credyer
YWHTolBaTh, 4YTO MpPd DPEKOHCTPYKUMH ¢ OAHOBpEeMEHHRIM paclvpeHuem peli-
CTBYIOILMX 32BOJIOB KAMMTAILHBIC BIIOXCHMA UCTIONL3YIOTCH Haubomee 3¢-
¢dextuBro. Tak, npu npupocre Mougioctd Ha 40% K UCXOMHOM, YHEBHbIE Kamu-
TaneNble BIIQKEHHs Ha CMIHMLY [OPHPOCTA MOLHOCTA COCTABJIAIT 57% 0T
KafBIOXEHUH B HOBOC CTPOMTENbCcTBO, Npy apupocte Ha 60 —-53% 16],
Tabm. 6). [osToMy Bo Bcex cnyuwasx, KOTOa TaKoe yBeliMYeHHE MOIIHOCTH
BO3MOXHO. CACAYET U 110 3TOMY [IYTH.

5.18. IIpu co3mauun HOBLIX NPCANPUATHH IaHeNILHO-GIOYHOTO AOMOCTpOe-
Husg 0o6BEM HCODXOAMMBIX  KaMMTAIRHBIX BIJIOXKCHW MOXET OHITh OIllpeAesicH
NPUMCHUTENBHO K HopMatuBaM [15] Ha 06neMHO-GriouHOE ¥ KPYMHOMAHENE-
HOE JOMOCTpOeHHEe, UCXO[A U3 COOTHOLNEHHS OOBEMHBIX U INIOCKOCTHBIX 3fie-
meHTOB. Ilpn  3TOoM ciepyer wiMeTh B Budy, W10 KalBJIOXeHHMs B pacyeTe Ha
eOUHULY T'OJ0BOTO BHIMYCKa MPOAYKUMH 3aBHCAT OT MOLIUHOCTH MPEAIPUATHA.
Tak, npun ysenuueduu moiuxocty 3aBopos KIIN co 115 THIC.MZ O6lwel mioma-
m 8 rop no 140 Teic. M2 ynenbHblc KanmBnoxeHns B pacyere Ha 1 M2 oGuiel
JIOILaay  YMCHBLIAIOTCH Ha 10%, a npu ysemiuenun motunoctd no 200 Thic.
w2 — cute Ha 7,5%. Mo 3asonam 0GbeMHO-GIOMIOT0 AOMOCTPOEHHS jou yBem-
YeHMH MOIHOCTY ¢ 100 TeIc. M~ 06LeH mnolafy 8 Top Ao 160 TLIC.M” ycnbHbIe
KaIBJIOMEHUS YMEHBINAOTCA Ha 16%.
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TeXHMKC-9KOHOMIYECKOE 000CHOBaHNE BHIGOpa
KOHCTPYKTHBHBIX CHCTEM 3JAHMA H ONpeelieHHe
PAHOHANLHKIX 00J1acTel X pAMeHCHUSs

5.19. Texmuico-3KOHOMMYeCKOe OUOCHOBaHMe BLIGOpa KOHCTPYKTMBHBIX
CHCTeM 3[AHHS B PAVIMYHLIX YCIOBMAX CTPOUTERLCTBA AOIIKHO OCYLIECTRIIATHCH
B COOTBETCTBUY C OCHOBHBIMH NlONIOXKeHUAMA Pyxomoncrsa [15] u macrosummu
Pexomenpammamu (mm. 5.1 — 5.6).

5.20. IlporHo3WpyeMbie TEXHMKO-5KOHOMMYECKVE NOKa3aTey o HAeBATH-
STAKHLIM KUIBIM IOMaM npuBeneHB! B Ta6n. 6. M3 3THX MaHMEIX clefyeT, 4TO

Tabnunma 6

! Moxasatenn Ha 1 M2 mpHBeleHHOM
oOuieit ronamy
‘ Emmoma us- | o6neMHo- NaHEeNbHO-
ITokasatenu | MepeHus GnoyHbie GIIOUHbIE
InaHus 3[aHus c
Maccoi
Onoxka, T, No
20 10

YnenbHbic KamMTajlbHbIE pybasron 115-120 105-110 90-100
BIIOXKEHU A

B Towm wicne

B 33aBOMCKOE NMPOU3BOIL- TO Ke 90-95 80-85 75-80
CTBO
CebecrouMoCTh HIroToB-  pyo. 80-85 70-75 65-70
JIEHHUA KOMIDIEKTA u3ne-
Uit
OnroBas leHa KOMITIEKTa » 95-100 85-90 75-85
uanenuit
3arpars! TpyAa YelLL-4. 14-15 16-17 16-17
B tom uucne:
Ha 3aBOME » 11-12 10-11 9-10
Ha cTpoiinnoulagKke 3 3-35 6-6,5 7-1,5

Pacxol 0CHOBHBIX CTPOMTEN -
HBIX MaTepHalioB:

GeToH M3 0,65 0,7 0,7
CTANL HaTy palibHaA KT 19,5-20 19,520 192,5-20
LLCMCHT » 180-190  190-200 190-200
CMeTHAA CTOUMOCTL CTpou- pyo. 130-135 130-135 130-135
TCHbCcTBa B 0a3MCHBIX
HeHax
OKCiyaTaunoHHbte 3a1-  py6.ron 9-9,5 9-95 9-95
paTsl
[TpuBencHHbIE 3aTPATHI pyo. 205-210 210-215 210-215
JHCProeMKOCTh 34BOI- Kr 160-170  165-175 165-175

CKOT'O NIPOMIBOLCTBA
(pacxoll yCNOBHOTO TON-
JIIMBa)

I pu™mcyaHne Bee cToMMOCTHRIC NOKA3aTeNM [aHbl B ypopHe UEH
1984 r. npu mownocTy 3aBoaa 110 Twic. t2 o6uleil IIOILAAM B TOA.
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MaHeNsHO-GOYHOE HOMOCTpOoeHHe ¢ Maccofi GnokoB o 20 T HO CpaBHEHUIO C
naHeneHo-6M0YHEIM ¢ Maccolt 6rmokoB fo 10 T mpU OJMHAKOBBIX CYMMAapHBIX
NOKa3aTeNAX 3aTpaT TpyHda o0GecHeuMBalOT SKOHOMMIO MOCTPOESMHBIX TPYHO3aT-
paT, OIHAKO YACNBHBle KAIMTUILHBIE BIIOXKEHMS HECKOJNIBKO YBEIMYMBAIOTCAH.

5.21. Hcxops n3 MIM0XKEHHOTO BHIIE PEKOMEHJIYETCsl B NepBYIO oYepenb
Pa3BUBaTh MAaHENEHO-GII0YHOE NOMOCTpoeH e ¢ Maccoli 6ioxoB fo 10 T, Ang xoro-
poro moxer GbITh MCIIONL30BaHa CyILECTBYIONMan 6a3a KpyIHoNaH eJILHOrO fOMO-
ctpoeHus. [Ipn 3ToM B NaHembHO-GNOUHLIX 3MaHMAX CledyeT MPedyCcMaTpUBAThH
IpUMeHeHHE 3NIeMeHTOB, obecnecuypaoumx HauGombumli sdgipexr — caHuTapHo-
TEXHMUECKHMX M KYXOHHBIX OOBeMHLIX GJIOKOB, NPOCTPAHCTBEHHLIX 3EMEHTOB

nokui. B mankHeMilieM JOJDKHBI HAUTH NpUMeEHEHWE W APYTHE JMEMEHTHI —
of/beMHbIe dNEMEHTBI KPOBJIM U HYJEBOr'O 1MKIIA, JTECTHUUHO-TUQTOBOrO y3na u
T.I.

5.22.I1aHenpHo-0N0OYHOE NOMOCTpPOoeHHE C Maccod 6noxkos Ho 20 T Moxer
ObITh PAUMOHANBHLEIM INPH CO3OAHMM HOBBIX HpeNNpUATHiA. BaxHLIM ycCrnoBHeM
1A DOCTVOKEHUA 3¢dexTa Nnpy 3TOM ABNsSETCSs HOCTATOYHO BLICOKAA HaChILeH-
HOCTh 30aHMM 06beMHBIMM U IPOCTPaHCTBEHHBEIMH 3IJleMEHTaMM, YKDPYIHEHMe
IUIOCKOCTHBIX MIEMEHTOB, NP KOTOpPOM OOecleuMBaeTCsi HONMHOLCHHOS UCIIONb-
30BaHHC MOHTAXHBIX XPaHOB GONBLIOA IPY30NOABEMHOCTH, XapaKTePHEIX A
3TOI'C BUJa OOMOCTpOEHUS.

5.23. Ina pa3BuTUA NAHENBHO-GIOYHOTO  MIOMOCTPOSHUA TpeOGyWTCa oT-
HOCUTEITRHO HeGonblilie HOMONHUTENBHEIE KalMTalbHEIE BIIOXEHUA IO CpaBHe-
HUIO € Pa3BUTHEM KpPYTHONAHENEHOTO OMOCTpoeHHA. B To 3xe BpeMs CTPOUTENE-
CTBO 3[aHMi ¢ IpuMeHeHMeM OGBEMHBIX GlOKOB MOXeT ofecHedynTsh Mo CpaB-
Hemo ¢ KIIJ1 cymecTBeHHOE COKpallleHue HOCTPOEYHON TpyAOEeMKOCTH, a TaKXKe
CYMMapHBIX 3aTpaT TpyHda. [IpOOIDKMTEIBHOCT: BO3BeACHUA NaHeNEHO-GIOIHBIX
3paHuit Ha 20 — 25% meHblIE NPOJONKUTENEHOCTH BOIBEMCHHS KpPYMHONAHENE-
HEIX 3[aHuil, KpoMe TOro, o6ecmeuMBaeTcs COLMANLHO-DKOHOMMUECKHHA 3(dexT
Onaromaps ynydieHuio Tpyda paboumx, AocTuracMomy MNpH HEpEHECEHUH CO
CTpoMINOIIAIKY Ha 3280 HauboJiee TPYIIOEMKUX paGoT.



IIPHJIOXKEHHE 1

PEKOMEHOANWH 110 PACUETY MAJIBIX OBBEMHBIX BJIOKOB

B HacroAlneM NpwiIoKeHUH NPHBEOEH pacyer MaiblX o0BeMHBIX G/TOKOB
¢ pasmepom B miaHe o 3,6x3,6 m.

OnpepeyieHye ycunuli W nepeMellicHuil rpaHeli OGnoxa npu HelicTBHM Bep-
TUKAIBHOM Harpysku cjefyeT NpON3BOMMTH C YYeTOM HAYaNBHLIX 3KCUEHTpU-
CUTETOB €, <2 CM B FOPH3OHTANEHLIX MIBAX MeX/y OOoKaMu. YYeT B pacueTHo
Mogenu mnatdopmenHoro mogaoka (cM. puc, 42,6) ymeHblllaeT MaKCUMANLHEIS
nepeMelIeHUs U3 INIOCKOCTH Tpaiy Ha 8§ — 10% Ho cpaBHEHMIO ¢ MOJensio 6l1oka
¢ BCTPOCHHBIM mofpmoHoMm (puc. 43,6). Yuer B pacueTHoif Monend oGBeMHOTO
6710Kka BHYTpeHHUX HeperopofoK YMEHBII2eT MaKCHUMATLHBIC NepeMelleHus
n3 miockoctu Tpawu Ha 35 — 70% nmo cpasHeHMIO ¢ pacdeTHoOH MopOenwlo Gio-
Kxa 6e3 neperopo/iox.

Iporpammer  “CYTIEP-76 " (HUMAC), "IIAPCEK™ u “PAIIMA” (Kues-
3HUMDII) paccauTbiBaoT GiOK 1o Helde)OPMUPOBAHHON cXeMe, YTO B Mpak-
THYCCKHX pacyerax MoXKeT NMPUBECTH K CYHIECTBEHHOMY 3aHMKEHUIO MaKCHMaTh-
HBIX yCoWwiuii ¥ nepemellieHunio rpateli Gnoka.

Ilna OnokoB Ge3 neperopofoK Heo6GX0IMMO NPOUIBOAMTE YTOUHEHUS pe-
3y/BTATOB, MNONYYEHHRIX B pacueTe mo HefghopmupoBanHoil cxeMe. UsruGaronme
MOMeEHTHI 0 HedopmMupoBaHHOii cxeme M:onpenmmm 1o opmyne

ME= My [(1-Ny [N p) >

rae M: — u3rubaioume MOMEHTHI, [eiiCTBYIOIME U3 IWIOCKOCTH TPaHK Mo
HenedopmupoBatiHolt cxeme;
Ny, — BepTuKanEHOe yCHIe B TOPU3OHTANBHEIX HIBaX MOKAY Giloxamu B 0GneM-
HO-G110uHOM cTONGE;
sz” MUHUMaTIbHBIe 3HAUSHUA KPUTHYECKHX YCHITHIA 5

a) J

I

P ol Ll okt ki

r ARMR R TR N\ . [ .
D OO ANSNNSNNY 4
21 3000 ; b

Puc. 42, llonepeunoe ceuenne (@) u pacyetHas cxema (6) Mwioro BiloKa
1 - "xonmak” 610Ka; 2 — MNAaTGOPMCHHBIA LOIOH
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2
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Puc. 43, Monepeuroe ceyerue (@) u pacueTHas cxema (6) manoro Grnoxa
1 — "ronmak” 610xa; 2 — BCTPOEHHRI NOAKON

"F“L C Lk L Ll Al L Ll LA
3

a) 5)

h
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h

Puc. 44, Cxema Harpy3oK (¢) M UpoCTPIHCTBeHHasl pacieTHasd cxema (6) Majioro
Groxa T ~ Nl — Homepa rpanelt

Nep =Ny » (32)

i (] N:,— KPHTHYECKAA BEPTMKATLEAA HATPY3K2 AN KOHCTPYKIMU Gnoka;
o — Ko3(uIpenT, YHTHBAOIE Buanue GopMel omupasnd Gnoka Ha 070K
M HA HOJIOH. "

Ilpu onpepenenuy Ny pacyerdas cxema IPUHUM2ETCH B BAAS IPOCTPACTBEH-
Holf pamml, coCTaBleHHOM M3 Tpex INAcTWH — TIIyXuX IpaHelt Gnmoxa (puc. 44).

daxTHuecKas BeNHTuHa Harpy3KH §, M g, PacnpelelsieTC MexjLy ABYMA Bep-
THKQIEHBIMY TPaHAMH. §,— CyMMapHad nepgmxmnax Harpy3Ka OT BbILIENIEKa-
X GIOKOB, NPUXOLNAIIAACH Ha MOJOBUHY NONEpeMHOro cedeHun GJIoKa Co CTO-
poret rpauu 1 npacnupedeieHHas o umrHe 3To#  TPaHu; §,— CYMMapHas BepTH-
KayTeHafd Harpy3Ka OT BRIIenexanmx Oroxop, HpuXomsiadcsa Ha NONOBUHY HO-
nepewHoro cedcHun Gnoxa co cTopoHsl Ipatu Wl u pacnpepencHas no nHe 3Tok
rpaau, N, CrienyerT onpelensTh Mo ropmyre

1z Neo=472(D%t DZ)ja?+ 4 DT BT Y (ha®), 33)
rae D1, D) ~ uunMHIpIYecKye JKecTKOCTH INACTHH (Tpann Glloka)
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THE 2 54 4— FeOMETPUYECKUE PasMepE! IUIACTHH,

YuciieHHbIe 3HAYeHWA Ko3DULMEHTa o MODKHEI IPUHUMATHCH CIENyIOLM-
mu: upu pacuere o0BeMHoro Gnoxka ¢ mratdopMeHHBHIM HOFHOHOM — &=1.2;

npy pacyere o0beMHOTO 6i0Ka ¢ BCTpoeHHHM moapoHoM — x.=1,1; npu
OTCYTICTBMM HmoaoHa o = 1.

TpoBepka mpovHOCTH ceveHM Gnoxa NpOM3BOMMTCA KAK [YIZ GETOHHEIX
371€EMEHTOB B COOTBETCTBHN C IpuiL.3,

ITPHJIOXEHHE 2

PACUET CUMMETPHUUHO¥M PAMbI C NIONOJIHUTEJIbHLIMU CBSA3AMU
HA ITONEPEYHLI U3TUB

B pacuetHylo cxemy pamel (cM. puc. 31,8) BBefleHEl NOMONTHUTENbHBIE
[0 CPaBHEHWIO C ABYXUWIApDHUPHOH pamMof yIpyTrde CBA3M, UMHTHUPYKOIIME COc-
MMHEHUA B YITaX C MOMOIILO PacTBOPHBIX HIBOB CTeH O/IOKA € MaHENBIO Monia
KECTKOCTHI0 €, i maHe/M MOTONKA HUXKHETO 3TAKa C MAHENEI0 MOJiAa BEpXHero
ITANKA KECTKOCTRIO £
Harpysxka Ha pamy JEeMUTCA Ha CAMMETPUYHYI0 B KOCOCHMMETPHUYHYIO
(cM. puc. 31,2,0) oTHOCHTENEHO BEPTUKANLHOMA OCU CUMMETPHH.
WaruGaronme MOMEHTHI M YI7IHI HOBOPOTAa B Y3NaX paMbl ONPEACNSIOTCS
no dopmynam:
M,y =[3(M, M I gUla X, pr M A pd )V
M'lrc”M[@lz/{‘/,M) 2Mp,g+x -ZM, +AM]/)’
m 2gc =Xt M, A;
M2r: X +(" f’)M

(35)

CH’

W)=t (Mgt M, = (X * M A2+ 2°/121 /(1Y)
Goge™ UM [ Meg = Mo # (X * M A2 P+ TM +6)/V-g 12112 [(21,%);(36)
Core=L(PLY12+ M~ X~ M= M N/ (21,);

M7BK=[(M~9 +MK)*A’KM +MK T/MI/G :
Mick=ML2 (Mgt My ) =KX ~Me T1/8; G7
My ="My, + Xt M (177);

Mook =K tM 7;
o= M (2M g 2M, - X, M, 7 ) (68T,);
Cogi™ MM =M + (X, *M, TN Gp2)f0}(604,); (38)
Y S LM~ X ~M, (1+7)][(63,),

6H1



rae M, , M, — BHyTpeHHue U3TMGaMe MOMEHTH B BEpTUKATEHOM U TODH-
3OHTHILHOM 2NeMeHTax yana I (puc. 31,a),M2,,M2;- 70 Xe, yana 2; %, — yron
nOBOpOTa yana I3 &%, — yron noBopora BepTHKAILHOTO 3NeMeHTa yana 2; %, —
YTOA NOBOPOTa TOPU3OHTAIEHOTO JIEMEHTa y3a 2;

eKCBl "c” H " B MepewCleHHBIX BelMaMHAX MyY03Ha AT CUMMETPUY-

HBIH AITA KOCOCHMMETPUYHEIA BUJ, HAPY30K.

Tonosxutentitie HampanneHus Bemwwma M ¥ Y B YyanaX OOKa3aHB! Ha
puc. 31,2,
M /M, — BemmuHbI BHYTPeHHMX (MoK GIOKaMM) MOMEHTOB, AeCTBYIOMMX
B CBAMX XECTKOCIEIO £, COOTBCTCTBCHHO DPH CUMMCTPUYHON ¥ KOCOCHMMET-
pUvHOM Harpy3kax;
Xo 11 X~ BENMUMHE] BHYTPEHHUX MOMEHTOB, HE/iCTBYIOLMX B CBA3AX HECTKOCTHIO
€y» COCIMHAMIOUWX CTOMKM U HVDKHMI DUTeNb paMHl, IpU pacCMOTPeHMH Goka

KAK  OTAICTIHHOM KOHCTPYKIMM — Npd CUMMETpUUHON ¥ KOCOCHMMETpUUHOM
HarpysKax. id P P P

M ==1 [Me 1 X, /2 + 1M [12 -p L RIP244(M2 X, )03)21[(BY); 39
. (39)

M ==LL2Mgm X MH(M, + X )nB81/(68a); (40)
Xe=(Mepgpl2-M, 0 9/2+9L2m/24+P12pV(29)/(p?); (41)
X = (Mg mf@ +M, 0)[(6%); (42)
B EIMIV—AIM/(20)+(1+A) LR)f2+EL, [Cp; “3)
o= IM[(360)-72/768) +(1+7) 14 |6 +ET,]Cp ; (44)
M=o hl(L0); q=Ip/Ty;v =203, &=2p+1, W
A= pM(200)- 0 [(2p); J=p[(68%)- 1/(6w) A

SM(2m2+ T +6)/(293)+ pf2+EL[(1.C,),
/3’=/%!((';an+ {?Mﬂrz))//(b‘e ’-5r RI6+ELg[(ECW)e (48)
@®opmymst (35) — (38) moryr OHITE MCHONL30BaHMLI [Jid oHpeneleHus
BerMuMH M 1 ¥ B Glloxax TUMa “KONmak™ M “Mexaup# crakau” (B mocieaHeM
ciyvae cuenyer npumvimare 1/C,,=0) B cacieMe CTonGa 1 B HeCBA3aHHLIX, OTHENb-
HO cTosiuMX Gnoxax (mpu LM = Mo =0).

TIPHIIOKEHHE 3

IPEJEBHAA HECYIIA S CITOCOBHOCTE BHELIEHTPEHHO-CXATBLIX
BETOHHbLIX CEUEHIY] CTEH

IIpenenbHy0 HeCYUyl® CHOCOGHOCTR MpM BHEMEHTPEHHOM U3 IDIOCKOCTH
CRaTif CPeSHMX TO BLICOTe O5TaXKa GeTOHHEIX CeucHMI YYacTKOB CTEH MpAMO-
yronssoii dopmel (puc, 45) MoxHO onpemensTs Ho dopmyne

Nop = K Rpp. ot Y 49

Ifle k& ONpenNeNsercs No ykasamuam H. 12.48 mmcrpyxanm [10]. Ona Gero-
HOB, KpOMe SIYCHCTRIX, £=13 R, s-~DacueTHasd NpU3MeHHast NPOTHOCTD GeToHHOM
nmadenu; £ — IWIOMARp CeUCHUA YYaCTia CTeHBI. A OpAMOYTONBHLIX CeqeHuil
F=bh (h-— TONuMHA cevenns; 5 — INMPUHA CSUCHMI) ;

¥y — KO03phUIMEHT, CYMMApHO YYMThIBAIONWN BIUNHNE NPOHONEHOTO
U3ru63, HAYATEHLIA SKCIEHTPHCATET BEPTUKAIbROA Cikl €, B pacueTHOM ce-
YeHi U pacCToAHue OT aakpeune}moro Topua CTCHbI HOO HEeHTpa paccMaTpH-
BaeMOTO y4YacTKa.
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Puc. 45.PacueTHaa cxe- 1—1
Ma cedeHnmA CTeHH! HpH h/z h/z
BHEIEHTPeHHOM CIKaTMH 1 .L 711

Yyivy

pul, (hv4,1.c. MPaKTHYECIH BO BCEX CITyUasX:
Inn ceqennﬁ OTCTOAUMX OT 3aKPEeINIEHHOT0 TOPLA CTEHHI HAa PaCCTOMHMM
‘X2, Wi Y Kpad npoeMoBx=l, (puc. 34).

Fy=05[n F1-N1-n)2 t8n, €, (1], (50)

3pecs £, onpepenzerca 1o 0. 4.30;e, = M/N,
rhe M~ MAKCHMATBHAS Benuaufia MOMENT U3 WIOCKOCTH CEUEHIA B cpen-
Helt TpeTW BHICOTHI 3JieMeHTa; W — BEpTUKANBHAS CHUMIONRAS CHJIA B SJIeMeH-

e Ry N [(KR s F), 1))

Toe M,— yCIOBHAS KpUTHYeCKasd CWaa, onpefiensieMan no dopmyne (54).

IIna ceucHutt 0GBEMHLIX OMOKOB, PacloNIOXEHHEIX GIMKe K 3aKpeINICHHOMY
Kxpawo [»x>( (puc. 34), Moxer OHTH yyTeHo MOBBILICHWE Hecyilelt cmocoGHocTH
6naropaps CHYDKEHWIO HO CpaBHeHUIO ¢ Gollee JaleKMMM OT KpaeB YuyacTKamu
BEJIAWIH OporuboB M3 IIOCKOCTH, NCXONA M3 NMHEHOTO PACHpeNeNieHus SIIopsl
7 ot p<1 npux=0

1o =H(1~NINp) npu X=1,.

=05, ,+1-2¢e,/h +2e,/h x[1,~

1t 1-22, 26, I [1,)* 41, } B, elh ). 52)

Ecnz xpaiit mpoema, Ombxafilingi K 3aKpeIUIeHHOMY BepTHKATBHOMY TOPLY
CTEHEI, PAcHoNo)eH Ha paccTosium 1,£4,;, TO Iys MPOMEXYTOUHBIX CEUSHU IpH
0sxst, crienyer B popmyne (52) mopcraBUTh BMECTO I, 3HaYeHue 1,.

ﬁoammeme Hecymell cHocoGHOCIH MOXET YUUTHIBATBCA U A KOPOTKUX
CTEHOK mmmHoit 1<21,, IPU OTCYTCTBUM B HUX Ilpocma (CM. puC. 34, a).

B aTtoMm aryvae npm<1/£n dopmyne (52) cnenmyer BMecTo [, MOACTaBNATH
penmuvmHy L [2.

Bermmina koshduimenta &5 M3 ycioBus He MpEBHILIEHUS OPefieNLHOIO
:—:xmempncwrera Nh] OTPOHIINBACTCH

U5 € Rup(1-6,7/L1). 3)
Bemnoina [e] TIpMHIMACTCH MeHblIell U3 crefyIolMX BCUYVH,

B 3aRUCHMOCTH OT COUCTAHMS HAUPY30K: MpH OCHOBHOM coueTarmu 0,454

np ocoGom 0,475 h.
B 3asucHMOCTV OT BuIa M MapkH Gertona: mis 6etoHa mapwku M100 u smiure

(hL 1) em.



YcnosHast xpuTaMecKkast cuna N,,q, TN GEeTOHHBIX CeYeHUI BRIMHCIAETCA MO
dopmyne

_ - z
Nep=69Fy Lhpr f(K, 1), 4

roe £z — HauATLHBEIA MOMYNb YOPYTOCTH HMaHenu; 7 — MOMEHT MHepuuy
TOPU3OHTATLHOTO CEYCHUSI IJIEeMEHTA; #E_,— ko3(QhUIHeHT, yaTHBaONME CHY-
*MeHWe >XeCTKOCTH CeYeHMS B IpeeibHOM COCTOSHMM M3-332 pa3sBUTHSA IUIACTH-
ueckux nedopmauyit u oGpazosaHus TpemwmH, A GeToHoB (kpome CHIIMKaT-
HBIX) kEI=0,11/(a,1+t)+0,1.
Ins cunukarHeIX GETOHOB

k= 62/(015+¢),

t NpPUHMMAETCA PABHEIME fh, HO HE MEHee
t 2 0,5-0011, /h ~ %, R,,P 7
470,001 — pns Beex GeToHOB, KpoMe IUIOTHBIX CHIMKATHBIX, V1A KOTODPBIX
€,=0,0012;
= AN
han=14Py, M My,

roe £ n= KO3DPUIMEHT, YIMTHBAONHMA BIHSHAE UIMTENBHOTO AcHCTBUSA
Harpy3ke Ha YMEHBIICHME KPUTHYCCKOM CHIILI; Py — xoaddunuenr, onpepe-
fiseMLIA B 3aBHCHMOCTE oT BUAa GeToHa mo Tam. 29 [10]; M5"— MOMeHT cxm-
MaloIMX CAN OTHOCHTENIBHO pacTANYTOH MM HaUMEHEe CXATOH TIpaHu CeueHMs
OT Je{CTBUA NMOCTOAHHEIX U UTUTENILHKIX Harpy30K. M, — To e, OT NOCTOAHHBIX,
IDIATENEHBIX B KPaTKOBPeMEHHHX HAarpy3oK.

ITPHJIOXEHHE 4

®OPMYJIbl JIS ITPUBJIMXEHHOTO PACUETA OBBEMHBIX BJIOKOB
o JE®OPMALIVSIM U B CTAIUU TIPEAEJIBHOT'O PABHOBECHSI

1. [NpaGmuxenHrie ¢opMynsl FiA oNpefeIcHMs 3KBHBAJICHTHO#f CHBHTO-
BO} XeCTKOCTU HaHeNeH ¢ MpoeMOoM,
Ianens HapyHOI CTeHBI ¢ OKOHHEIM NpoemMoM (puc. 46 4)

[G]=12-G45E /(8 b, R), (55)

e po=igmPei,(1-m)* e 20, (1-3mt3m®); (56)
m= (30, +iy)[(Gég+iy +Ep); (€]

Lg=8, /T, c=8, /L, i=h, /I . (58)

Mauens HapyIKHOH CTeHEI ¢ GalIKOHHEIM fpoeMoM (puc. 46,6)

6] = 0,85E )
[h*8/(61,)+ n8¥(121,)]

BHYTpeHHSA CTeHa C NpOeMOM y Kpad, OOHpAOINaAcK Ha pape OHOPBHI

(puc. 46,8)
(61=085F fna’/[3aE (I,+1,)]1+1/(a6)}. (60)

(59)



8) 6)

Puc. 46. CxeMs1 cTeH ¢ ApoeMaMu
OKOHHEIM (@), 6aIKOHHBIM (6) , ABepHEIM (8)

Ny

h

Zh h
d a

Puc. 47. Cxembl 3aBHCaHust CBO-
BopHKIX yr7oB OnOKa, omepro-
TO IO TPeM yIiIaM

Hpu onmpepenenum I, MOTYT OLIThb YUTEHBI YYACTKH MOHOIMTHO CBA3aH-
HEIX CMEXHBIX rpaHelf mmpuHoik 64,

2. Hecymas cnocofHocts OGnoka, csoGogHo omepToro MO TPeM yinam.

ITpu usnome mpofEnLHOl rpaHy C npoeMoM Ho puc. 47 g,

P< 48a£M;/(16da~- 1242~ 02), (61)

THe P-— macchl Grmoka, ¢ yueToM Ko3pduuueHra neperpysxu, XM, — cym-

M2 MOMEHTOB BHYTPOHAMX CWJI BO BCeX IDIaCTHYECKHX LIapHUpax BOKpYT Opoe-
Ma COOTBETCTBYOWISH rpany (=1,2,3,4);

M,;=ZRQ‘; Fe; z; (62)

tne Ra.,F,— pacueTHoe COUpOTHBIICHNME M IUIOINA/L CEUCHUS apMATyphI B

ceyeHdn mo c-o# Tpeumne, CymmupoBamme mo dopmyne (62) mpoussomuTcs

U1 BceX PacTAHYTHIX CTepxHell; Z, — IIeY0 BHYTpPeHHei Maphl CUIT, IpUHMMAcC-
Moe pasHbIM 0,9 &} The h— BeIcOTa ¢ ceveHus.
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Ipu wanome Gnoxa mo cacapHoll maHemu ¢ oGpasopaHMeM BepTHKANL-
HBIX TpeuH (puc. 47,6)

Ps SEM‘-/L‘. 63)

[Tpu u3nome no BHyTpeHHelt TopueBO rpaiu ¢ npoemoM (puc. 47, 6)
Pe8EM(d. (64)
IPHJIOXEHME 5

PACYET COCTABHOI'O CTEP)XHS 13 OBYX BETBEN
HA CKATHME OCEBBIMHM CUJTAMM IIPY1 OTCYTCTBUM I3TUEA [17]

1. Vuer craguiiHOCTM MOHTAXAa € M3MCHEHHMEeM  pacyeTHO#t CXeMBI IO
puc. 27,0.
Ycowms B ypoBHe Bepxa II€pBOT0O Iraxa.
Cosuralonme HanpsHXEHNA B BEPTHKANBHOM IUBe MEX/LY BeTBAMU
Trangy™ [AAsh(Ah,,) f‘i;’ 1/ch (i hyy)1] 7. (65)
i=

CymmMapHast cuna casura

7. ha_r= Aleh( "”977,:% 1/ch (i h, T)-n+1] /7. (66)
OceBrle yCHIHUA B BETBAX
Ny oty =" Pr(n=1)"Tyopy 3 “
Npwety,~ 2 (27 ) eepy, s
A= /(EF)-A [(ER);
T=1)ER)+1/(EF, ); ©8)

A=VEy ,

roe E , FZ@ — Harpy3Kd Ha JIEBYIO U MpaByid BCTBM, NPUKIAILIBACMbIC NPH MOHTA-
e KOHCTPYKUMH Kaxoro aTaka, £, — wiollaoy TOPU30OHTAIEHOTO CeueHUA
BeTBel; € — KeCTKOCTh  CBA3ell BEPTUKANBHOTO COBUIA B lBE MEXMY BETBAMM
wH/m2 (1¢/m2), ofipenenseTca o f. 4.45; hyr—BEICOT2 2TAX8; /2 — KOMHYECT-
BO 3Taxel,

2. Harpyxeuue cunamu, paBHOMepHO pacnpefielicHHLIMU [0 BEICOTE CTepiK-
Ha (puc. 27,2).

T = (B /(EF,)- P, [(EF,)I[chAx =(ShAL[chAL )shAx~1] /7 ; (69)

T=[f /(E/;)-/;/(EG)][S/,A;//\ ~ShALchAx/(AchAl)+1~-x]1/7;  (10)
N,=-p,(1-x)-T;

N2 :«,«92 (L-X)+T, }

rac £ F— cunsl, paBHOMCPHO PactpeicitcHUBIC B0 BLICOTE COCTABHOTO CTCPXK-
st T — BLICOTA CTePXKIsT L= Phg, X - 1CKYLW@AA KOOPARHATa BLICOTEL. B oc-
Ho sy ctepxisn x =0,

(7))
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ITPHIIOXXEHUE 6

TIPUMEP PACUETA BJIOK-CEKLIMN

1. Onpepenenne Harpysox

Tpebyercss paccumTate 9-5TaKHYIO OGNOK-CEKUMIO 30aHUA OIOUMHO-TIAHENb-
Holf KOHCTPYKTUBHOMi CACTEMEl, NPUHATY (C HEKOTOPHIMH H3MEHEHWSMH) Ha
ocHoBe Onox-cextmn 3-179-015, paspaGorammoii CANM-4 ITHUMOIl xauamua.

Ob6remuble Gmoxn TMma “Konmak™  PpacHoioXeHB! MO TOPHAM CEKUMH B
ocax 1 — 2 u 10 — 11 (puc. 48). Ilo ocam 2 u 10 ommpanue naHesneit nepe-
KpPBITHI NPOM3BOIMTCA Ha CreHBI 00beMHEIX Onokos (mo yay puc. 49).
OO0BeMHBIE GNIOKH — C OIMPaHWEM [0 BCEMY KOHTYpY CTeH (KpoMe NpOeMOB).

Tonumta 2JIeMEHTOB OIIOKOB: HAapPY)XHOM CTeHH KONmNaka — 8 ¢CM; BHYT-
peHHeA CMeXHOM ¢ NaHENEHLIM HpoJeTOM CTeHH — 10 CM, IpyTMX BHYTpEH-
HUX CTeH — 6 CM; NOTONKAa — 5 cM; INMTEI HOJNa — 5 CM; € KOHTYpHBIMH
pebpamMu 18 cM M mpoMexyTouHbIMU peGpavu (B omHOM HanpaBiieHuu) — 14 cm.

Tonumua BepTHKANBHEIX NaHenedl 16 cMm; nepexphimit — 16 cm; BricoTa
THHOBOTO 3TaXXa (0T HoJia Ho Nona)2,8 M, BEICOTA OTAEILHOTO GI0Ka h& =2,6 M.
MoxpeiTye Gecuepaauroe. ”

HapyskHble cTeHBI TPeXCIOHHEIE, C BHYTpeHHHM HeCyIMM CloeM (B maHemb-
HOM YyacTi) ¥ HaBeCHBIE -- B 00LEMHEIX GlIOKaX.

CoefiHeHve HapyXHBIX CTeH C BHYTPEHHMMH CUMTACTCH He MeperaioLpM
ycunuii BepTUKABHOTO COBUTA.

Paameps! npoemMoB cM. Ha pHc. 48.

BuyTpennve cTeHbl M GnOxU U3 Tikenoro GeroHa mapxu M200. Havans-
HBIlf MOJyTIb yNIpyTOCTH GeToHa 180x102 MTla (1 80«103KI‘C/CM2) .

PacueTHble COMPOTHBIICHU Rpo.&, Rnp.xcs Rp.5s Rp.x PJIA Pa3NuUHBLIX 1€-
MEHTOB 3[aHuA C y4eToM KoaQPUnueHT08 ycnonm‘f paGoTe! NpuBeneHb! B Ta6N. 7.

R,,‘{= 9 MHa (90 xre/em2).

)
)
1 M - r r
1600 | 0 160 N 160
1700 704 y
| S == S
oo 120~ == L N
s s ‘LJJM P 3300 ©
—~—| oS ® —_— 1 r . %? _
| <)
N soalser=— o
160 160 N
>
| 3000 | 4500 | 3000 | 5000 | 3000 | 3000 | 4500 | 3000 |
27000

O D OO OO0 O ® O

Puc. 48. Inan-6noKx ceKMu
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Puc. 49. Yaen omipanus naHeneit nepexpbitus Ha 6mox
@ — B CeueHMM 1o “mankuaM™; 6 — B CeuCHMH MeXAY “HanhiamMn’

Ta6nuna 7

R,,,,s;’?npm’ RpS 2 Rp)f( )

HaumeHoBamue snementos | CoueTanue Harpyaok
MIla-10 MIla-10

Y

T

Hecymme creHEl 00beMHBIX  (TONMBKO NpH IIUTENb- 58 5,7
GIIOKOB M CTEHOBLIE IZHENM  HEIX HArPy3Kax)

I
(TpH [JIMTENBHBIX ¥ KpaT- 76 74
KOBPEMEHHBIX Harpy3Kax)
TOpU3OHTANIBHEIE 5T1EMEHTH 1 76
0GBeMHBEX GlIOKLB (TOpH- I 99
30HTaLHUro GopMoBaHKA)
Tlanenu nepexphiTHit (Kac- 1 65
CeTHOTO GeTOHMPOBAHUS) i1 84

Koadduuuent Ssa=1 npn pacueTe NPOUHOCTH CeYeHUH.

Pactsop TropHsoHTanbHBIX WBOB Mapku M 100. Kosddmmenr noparmiu-
BOCTH MNP KpPaTKOBPEMEHHOM CXaTMH pacTBOPHOTO TOPH30OHTAIBHOIO IUBA
MEXJly HAHeNsAMM M OOBLEeMHBIMU GIOKaMM, a TaKKe MeXAYy o0neMHbIMM GNo-
KaMn K nx oneMeHtamu A =04+107 CM3 /H(0,4'10"3CM3/KI‘C); IpY [UMTeNnsHOM
oXaTun Aw: 0,8:107 " cm”[H (0,810 7 cm?/xrc) . Kosddmuuent noparmBocTy
CBA3M BCDTUKANLHOIO CHBAra B NepeccueHuu cTe no ocsim 6 u B 3a cuer muar-
(po;)Mcmlor‘o ¢1bIKA TICPEeKPBITHI paBeH [10];104,,,@_: ss1077 cM3/H (5«10"6
emfkre) [10]. ’

CKopoCTHOl  Hamop BeTpa NPUHAT Ansg Y TeppUTOpHANIBHOTO paiioHa
g,= 700 H/m2 (T0kre/m2).

Tuu mectnoctd b.
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CreroBile Harpysks# mis [ Tepputopuansoro paitona R,=1000H/m2,
(100 xrc/m?), Macca 6roka (6e3 HapyxHol cressl) pasmepom 3X6 M (B ocsax)
15 1; pasmepom 3x4,5m — 12,5 1.

Macca HaPECHBIX MBYXCHONHBIX HAPYXHBIX CIeH OOBEMHBIX GOKOB B
mare 3 M — 2,5 T; TpexciofHbIX CTed MaHenbHol YacTy — 1,4 THa 1 M mHs! da-
cana,

Jlomxun SBASIOTCH MPUCTABHBLIMM; BEPTMKAILHEIC HaTPY3KW OT HUX mepe-
HADTCH Ha cobcTeenHkie PyHIaMeHTEI,

2. OpepeneHue %eCTKOCTHRIX XaDAKTEPHCTHK

OnpenernisieM DpUBeJeHHbIC JXESCTKOCTH BCPTHKANEBHEIX IMCMEHTOB Ge3
yweTa uX paGoTH Ha caBHT. CxeMa BepTHKaIBHEIX 3MIeMeHTOB OKadaHa Ha puc. 50,
CronGnl 0GLEMELIX GIIOKOB B COOTBETCTBUMH C I. 4.8 32MeHSAIOTCH MOHONMTHEI-
MM CTEpKHSME OBYTaBPOBOIC CeyeHUsi; anemenTs! 6,7,8,10 — cTepxasmu nps-
MOYTONEHOIO CeUeHMs XKECTKOCTHRIO HepeMBIYEK B 3TUX 3JeMeHTax HpcHeGpe-
Taem. IneMenTH 9 1 11 06LeAMHMIOT B COCTABHOM CTEpPXEHbD,

KparkoBpeMenHbIl Mofyns gedopmanyud; Exp=£p5-pP, ThE p YIATHIBECT
yBennueHNe pedopManuii mpM KpaTKoBpemeHHoli non3ywectn Gertoma. lnsm
KHeMeHTHOTO THKeNoro GeToHa o il O]p=0,85

E \p =180-102-0,85=153-102 MIla (153403xrc/cm2),

_Jeo0 . 3000 4500 3000

b

1 1
@-L o N 1
o @ [@

AN = ] 1
_— \\1
@——— =< 7 — 1 X
\\ //
\ . 3
\){// r E_
N sw
EI PN 1 I @
/ AN 3
- — — A
‘-J— —— NI
l sooe | 4500 3000 | 3000

© ® 00 O O

Puc. 50. Cxema BepTHKATEHEIX HECYIHEX VIEMEHTOB
{11-[71] - Homepa necynmx anemenToB
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67 161 b7 Puc. 51.TopuloHTankHoe ceueHue

112 Jﬁ./, Gnoxa
] i M iz | - reomMeTpUYCCKMH LEHTP CeyeHus
. o Ornoka; 2 - UEHTp Tsxkecm OGno-
« [ < Ka; J — UEHTp TAXeCTH NEBON BeT-
= ~ py; 4 — UEHTp TXKeCcTH  MNpaBoi
N 6 ¢ 138 BCTBU
i Fw?i
3.5 7N
Yo — -; — ./Z % 4 N
—< 72
T \ - 1 10
% N P
| N3
= l ; F,
S o y Jﬂ /
N qt %
7KL
N =
||z, [T
g ) FT T
184 | 100 |0
294 ,

HpuscacHnbiit MOOYNE BEPTHKANLHLIX 3MEMEHTOB C YUSTOM NOAATIMBOCTH
FOPU3OHT:IBHEIX UBOB no dopmyne (1) paseH

Enp=1/(/Exp+A y/Hy 1) =1/(10-3/153 + 0,4-10—3/280) =
= 125,56-102 MfTa (125,56-103 xrc/cm2).

KecTkocTh FOPU3OHTANBHBIX cBA3cH M3rMba MEXAy CTCHKaMKM W MaHens-
MU Bona ONMOKOB, a TaKXXe MEeXAY OjlokaMM NpH KPaTKOBPCMCHHOM CXXaTUM:

Npy WHpKHe WBa 426 — 1=5 cm

a3 53
€= r— Zem m e ——— = 26,04-104 H (26,04-103krc) ;

TA21,) (12 0.4-10~4)
upy wupHie wsa A =10 - 1= 9 cm

93
6= ——— =151,875-10% H(151,875-103krc) .
(12:0,4-10-4)

OnpepenscM MOMEHTH! MHEPUUM TOPHIOHTWILHOTO CeveHus Gnoka pasme-

pom 3x6 M (puc. 51):
y=[165972.0,5 — 10:108-0,5 + (194 — 6) 82.0,5 + (134 — 16) 8-593] /

/[16:597 — 10010* (194 - 16) 8 + (134 — 16) 8] =307 cm;
I,= 4,294 4
x =[8(2942.0.5 - 160-147) + 8-184-202 + (597 — 16) 6-291 + 481-102-0,5]/
/1(8(294 — 160) + 8-184 + 581-6 +481s10]= 138 cm,
7,=1.926 m.

Tlojioxenne UEHTPA TAKCCTH CCYeHMA NIOKa3aHo Ha puc. S1.

Ilporu6 mepxa cr9n6a Onoxa OT emMHUYHOM TOpH3OHTAIEHON HArPY3IKM;
F=113/(3Enp L )= 3523/ (3.1255,6-10%4.294)= 1,013:10" * m/xcH (1.013-10 7

My re)
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Puc. 52.MpoponbHoe cewennme OnNOKA [ onpeAeneHus :mecTKOCTeH Nepembl-
yek

Ilpu paccmorpenny crofiba GlIOKOB Kak COCTABHOrO CTEPMKHS MUIOMIAIT CCUe-
HUSA ero Berseit (puc. 51) :

£=(0,67+1,84) 0,08 + (597 ~ 0,16) 0,06=0,5494 m2;
£=(0,67+ 0,1)0,08 + (5.97 — 0,16 —1,0) 0,1=0,5426 m2.
EnpF; = 1255 6:102-0,5494-104 =673,3-10% icll (673,3¢103 1c),
Erpk=125,56-102.0,5426-10% =665,0-10* H (665.0-103 o) .
MoMeEHTBI HHepLMN BeTBe#l OTHOCHTENLHO COGCTBEHUBIX LEHTPOB THXKECTY
onpeNensiorcs no puc, 51 (BpIMCIIEHMS OMYILICHD) .
Jlepan:
y=248 com; x=30cm; [=2,584 m¥; I, =0,1289 m4;
npaBas (6e3 yrnoporo yvactka 8x10 cm) : 4
=229 cm; X =8 em; L,=1,323 M43 7, =0,00634 m".
¥KecTkocT nepemenmex 6roka (puc. 52).
Noocu B cymmupyeM eCTKOCTH ABEPHON NCPCMBIYKM CYHACTKOM IO 1OKH
v nojia JUMHOM , paBHOIl IIeCTH TONLIMHAM NepeKphITUs
(0,522.0,5-0,08 + 0,3-0,052-0,5)

Yp=— —————=z0,20mMm ;
(0,52-0,08 + 0,3-0,05)

I;=0,001549 m4 ;
(0,18-0,182.0,5 + 0,36-0,052-0,5)
ybf"' '0

(0,18-0,18 + 0,36-0,05)
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Ta=0,000547 m? ;
= 7,=0,001549 + 0,000547=0,002087 m%;
Ilo ocu A cymmupyeM KeCTKOCTH HARRPOEMHOH M HDORIPOESMHON nepeMsr-
YCK K y4YaCTKa NaHelu Iojia.
I 3=0,0002687 m4;

.0.83
£.2,=0,0002687 + 0,000547 + _9'9‘:.20_&&0,004229 4.

CurTacM HepeMBIMKH NpPY PACUETHRIX HAPpy3Kax paborTaonmmu Ge3 TpelyH,

Torpa
S ETg =153-102-0,85:0,002087-10=27140 xH-m2 (2714 c-m2) ;

ZEr ' =153-102.0,85-0,004229-10=55000 xH-m2 (55001c-M2),

Ko3h@MumeATs! KeCTKOCTH BEPTUKAIRHBIX CBA3ell CHBUTA MEXHOY BETBA-
MV COCTaBHOTO CTEpXKHA OmpefenseM Ho och B, ¢ yueToMm 3amemienus mepe-

MBIUEK C OJ1HOM CTOpOHEL, o (hopmyne (29)

35Er. 327140
E=""0- +2907 8 kH/m2 (2907,8 1c/M2) .

® 1 oy (1,03-2.8)
Iin& cesa3eit no ock A, ¢ yd9eToM 3auieMICHUS NepeMbl4eK € ABYX CTOPOH
mo dopmyne (30)
=:22' EI@ L
® @Bhw w28

Cesi3n 110 ocAaM A 1 B paboTaoT HaparmiensHo.
Onpepensem xo3O@UUMEHT MECTKOCTA i OfHOM, SKBUBaICHTHOH IBYM,

cBsiau no opmyne (3) paborer [10].

£= £+ E5=29078 + 5754 7= 86625 xH/M2 (8662,5 Tc/m?).

{lpy pacuyere paMKy — HOJOCKM LWMpuHO# 1 M, yCNIOBHO BRIpe3aHHOH U3

CpefiHero NOMepeyHoro coyeHus 6ioKa, Nonkayemca dopmynamvu npun.2.

Eup Ig =153,0105.0,053/12=159,37 xH-m2/m (15,937 1gmZ /M) 5

Erp I, =153,04105:0,13/12 =1275 kH-M2/m(127,5 TeM? /M) 3

E xp1,=153,01105:0,0001121 =1715 kH-M2/m(171,5 TC'MZ/M) ;

I 4 15,9372,6
M=~ = = — === 0.1083;
) (127,5-3)

12-55000
= =5754 7 xH/m2 (5754,7 1cfm?).

Y=2p+3=2:0,1083 + 3=3,2166;
=1,/ =15937/171,5=0,09293;
PEM(2p+ T+ 6)fc2V°)+ 2/2 +ET, J(cc,)=

=0,1083(2+0,10832 + 7-0,1083 + 6)/(2- 3,21662) + 0,09293/2 +
/(3,04151,875)=0,1169; ) :09293(2 + 15,931/
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A=pmf(2V0)-n{(2p0)=
=0,1083/(2-3,2166-0,1169) - 0,09293/(2-0,1169)= — 0,2535;

Bim[V-Imf(2V)(1+\)tig/2+E1, [L,=

=3-0,1083/3,2166 + 0,2535-3,0.0,1083 /(2 - 3,2166) + (1 — 0,2535)x
3-0,09293/2 + 15,937/151,875=0,3228 (m);

8 =M+ 1=20,1083 + 1=1,2166;
_MOpRreur) £r,
+ 8
0,1083 (7-0, 10832 +6-0,1083 + 2) 0,09293 15,937

——————— + - — % ————— =0,08378;
(6 -1,21662) 6 (3-151,875)

i 7im 1y EI,

————e e et (I FJ )=+ - =

(38) (&) 6 A
3.0,1083 o 00778-3-0,1083 30, 09293

151.875

0,1083 0,09293
R SR = -0,00778.
66¥) (6w) (61,2166:0,08378)  (6:0,08378)

OupepensicM MOMEHTHI MHEPIMH TOPU3OHTANLHOTO ceyeHUs Onoka pas-
mepoM 3-4.5 M

I,=2,326 m%;
25,23

S — =1,8710—%m/KH (1,871 0~3 m/rc) .
(3122,56:105:2,326)

Jnement 7.

0,163,123
I = ———=0,4049 m4;

25,23
T e 10,74910 /i (10,749 410 3y

(3:122,5 6-10°0.4049)
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Puc. 53. FTopusoHTaIbHOE CEYEHUE CO-
CTABHOTO CTepXHH U3 IEMEHTOB
b
4376
il
g
)
§ R
224
Jnemenr 6,8,10
g, = 1,352« m ;;
g= B2 = 31448104 m/xH (3,1448 +10—3m/1c) .

(3:122,5 6-105-1,384)

CocraBHoii crepaceb u3 anementos 9 u 11 (puc.53).
JKecTKOCT: BepTHKALHON CBA3M MEXIY lMeMeHTaMu

£z =T =7,142-104xH/M2  (7,142103 1c/M2) .
(HA ) (2,8045.10-5)
ar cgnep

Ha 1/2 taBpa (o ocu cummerpuu)

£=3,571-10%H/m2 (3,571:103 1c/m2) .

Tlo dopmynam (5) — (10) p
10—

H 1
= - — —_— =0,125-10—4 m/xH x
B, (ED) (3,571:2,24)

S =

%(0,125 103 mf1c) ;
7,=0,164,323.0,5/12=0,5374 m#4;
1,23,30,163-0,5/12=0,000563 1 m%;
£, =0,164,32=0,6912 m2;
£=0,16:3,3= 0,528 m2.
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Tlpn dorcueTe YECTKOCTH COCTABHOTO CTEPXKHA B PACYET Y(IOBHO BBEMCHA
OOJIOBYHA IMDUHE! HONKH [JIA yd4eTa HepaBHOMEPHOCTM pacmpefleiieHHs IO
CEUCHMIO YCUIMI PACTARCHUA-CKATAA.

B =ZE,,I =1255,6:10% (05374 + 0 00056)=675,46-104 KHem2
(675,46+10° 1cm?) ;
k= (F +FR/E,F Fb)= ,
=(0,6912 + 0,528)/(1255 6-104.0,6912-0,528-2,24) =1,187-10~ 7 (xH-m)
[1,187-10-6 (zc-m) ~1];
'b/k=2 24/(1,187-10~7) =1,887-107 xH-m2 (1,887+1067c.m2) ;

B—Bfa-o 675-107 + 1,887-107 =2,562:107 xH-M2 (2,562-106 Tc-m2) 3

2=V BOf5B) =

=\1,187-10—72,562107)/(0,125-10—4 675,46-10%) = 0,1898 m—1;

H=2,89=252m™;
AH=0,1898-25,2=4,7829:
thAH=09998~1;  §=[ B/ BAH-thaHI+H[3][B" =

1 1,887-107(4,7829 — 1) 25,23
= — +--~—1 =0,2082-10-3 m/xH-
2,562-107)  {0,18983.675,46:10%) 3

+(0,2082-10—2 M/TC).
JKBUBaNICHTHAA JKECTKOCT
H3 25,23

(Elg— =

(€] (3 0,2082°10-3)

= 2562,1104 xH -m2 (2562,1-103 tc-m2),

3. Onpepenerene usruGatomero Momenta M,

Ilpn onpemencHun M, BIMSHMEM SKCUEHTPUCHTETA NPMIIONEHHA BEPTHKAIE-
HBIX CHJI OT MacChi HapY>XHEIX CTeH 6/10KOB OTHOCHTENHHO LIEHTPa TsXXecTu 610-
KOB npeHeOGperaeM 13-Ha NX CHMMETPUM K MPOHONEHON OCH 3maHus. ToruaM Oy-
[AeT BO3HMKATH TOJIBKO 32 CYeT BETPOBOH HArpy3Ku.

PacueTHOE 3HaueHUES BETPOBO HATPY3KU B YPOBHE 3eMITH

Gp=Goch,
rae g, = 700 H/M ; (70 KI‘C/M ); ¢ = 1,4 — aspopvHammueckuii uoad)cbui
HMEHT; n—lzl KO PUIRICHT NeperpyInm; g = 700 1,4°1,2 = 1176 H/m

(117,6 xrc/M“)

Pacqe'myxo cxeMy ONOK-CEKUMH CuMTaeM uMewmed och cUMMeETpud, NMos-
TOMY HArpy3Ku BEIVHCIISEM Ha NOJOBHHY JUIMHBI CeKUUM, YUUTBIBACTCH TONBKO
CTaTHYeCKadA COCTABILAIONIANA BETPOBON HATPY3KHA.
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Puc. S54.TopusoHTanbHble HATPY3KH
HA  N0JIOBUHY  ONOK-ceKUMM B

kH 107! (xxe) |
1-9 Homepa apycoB

Harpysxu npusumaem mo smope puc. 54, monydendoit mo CHull I1-6-74.
YpoBeHp NONa NepBOTO 5TaXa YCGTOBHO CIATAETCH COBHAAONEM ¢ OBEPXHOCTHIO

3eMITd.
PacueTHslit u3ruGaloummit MoMeHT, NEPHNCHIMKYIAPHELE HOpoHONBHON ocH
30auus, B YPOBHE Nofna HEPROTO JTaxa

Moy=2,8(4,33 + 2-2,89 + 32,89 +4:3,03 + 53,35 +6:3,63 +7-3,885 + 84,12 +
+9-2,17)-10=417 52 xH-m (417,52 10+M)

B ypoBle BepXa NepBOIo 3Taxa

My=2,.8(2,89 + 2-2,89 + 33,03 + 4-3,35 + 5-3,63 + 6-3,885 + 7-4,12 +
+82,17)-10=332 6,96 xH:m (332,696 1c-M) .

Pacnipenencrue My no BepTMKanBHBIM J7EMEHTaM NpuUBesicHO B TaGn. 8.

Ianee peranbHO OCTAHABIMBAcMCH Ha ONpPeNC/EHMM YCUAMA M IpoBep-
K€ NPOUHOCTH ceucHuit oGrneMHoro Gnoka B ocsx 1 — 2, A — B (cm. puc. 48),
Hns  ppyrux GmokoB (wvueT mpoBojuTcs aHarmornaHo. Ilpopepka npounoctn
HaHeN bHbIX €MCHTOB U MX CTBIKOB NPOBOAMTCA B cooTReTCTBMM ¢ |10].

Jomio MomenT? M, , IpUXOsilLyoca Ha Onok mo Tadn. 3, pacnperensem
MCXAY BeTBSMU LPOMNOPUMOHAEHO MX JKeCTKOCTAM OTHOCHMTENBHO TAXECTH

Onoka
2,77°1140,2
M = =736,2 xHwm;
W, 4,29
1,52-1140,2
M1y e =404 xH-m.
2 4,29

Pacnipepeniene u3ru6aioinero MomeHTa MeXAY BePTMKAIBHBIME — HeCy-
nmvu guadparmamMu HpuBeeHo B Ta6n. 8.
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Tabnunuasl

HaumenoBa- | N | Tlporu6 | Mpusenmen-|Mons il Moy | M,
HMe 2nieMeH-| amemen- | X 10 Had uIruG-|rarpys- L
T0B [Mac- | TOB IO Bepxa Had XecT- |KH, BOC- KH-M | KH-m
parmM |puc. 50 | muad- KOCTh, npuHNMac-

2 parmM, B, 10-4, |mo#t ymad- i
SRS S Lo " 0 vl N W
OB 2,45 0,1013 5391 0,3427 1430,3 é14%2
OB 1 0,1871 2920 0,1856 7746  617.

3

Tanemsupie 6 0,3145 1738 0,1105  461,3 367,7
muadparmel
Tosxe 8 03145 1738 0,1105  461,3  367,7

» 7 1,0749 5084 0,0323 137,3  107,6
1/2 nasems 10 0,629 868,9 0,0552 230,5  183,7
Ho# puad-
parmel
Cocrasmas 9 02082 2562 0,1629 679,9 5425
HaHeITEHaA
madparma

Uroro 15726,3 09997 41752 3327

4. CGop BepTHKANBHBIX HATPY30K

Honnayemces CnepyonmMu JOMYIIECHAAMY :
BpPeMEHHEIE Harpy3xu Ha NMepeKpuTds Ofl0KOoB U HocrosHHbIe (0T coGCTBCH-
HO#i MacChi ONOKOB) PpAaCHpCHEnsIoTcs Ha HIKHWE 3TaXkd  [poNOpUMOHaNbHO

nnowany Gnokxa HeTTo;

HaTpy3KH HAa MEpeKpbITUS HAHCILHON YacTH Ppacnpefensiorcs Mexpay He-
cyummu  auadparmavu w3 madenell M o6beMHLIX OnoxoB, Ha KOTOphIE OHU
OIMpAIOTCs1, B COOTBETCTEUU € Muollansmy Tpaneuuit (cm. puc.50).

UncicHHbIC JHAUYCHUS BEPTMKAIBHBIX HAFPYI0K, PAcHpefeNeHuX Ha 1 m2
wiomamy 6noKa, NpUBeAeHH! B- Tabn. 9.

e B
HopmatuBHast, |
H-10-1

Ha noxpaitite

Iocrosnnee
T'nppou3onAuuoHHLI KOBep U3
3 cnoes pyGepoupa
LleMenTHO-MeCYaHas CTAKKA
6=20 mm

ITanens nokpeimus
Tpexcrnoiinplii neHonnact
5=150 mm; 7=50 xr/m3

(xrc)

TaGnunpa 9

Koz duument | Pacuernan
meperpysxu | H-10""(x

f:c)

1,2 18
1.2 30
1,1 275
1,2 9



Ipodonxcenue raén. 9

Bu Harpyawn - [ Hopwagusnas, | Kostduument | Pactermas,
H10~1 (xrc) | meperpysxu | Be10-l )

Bpemennuie onurenstsre
Cher (uacts) 30 1,4 42
Kparicospemennsie
CHer (9acTh) 70 14 98

H1oro 140
Ha nepexpaitis

ITocroannvie
MepexprImie MaHeNLHON YACTH 400 1,1 440
Craxka 25 1,2 30
Mon 13 5MMHONREYMa 5 1,1 6

Hroro 476

Hnaurenvuvte 0T Macchl

mopgeH, ¢ yueroM Koadduuuenra
CHYDKEHWS HAUPY3 KH [UIA pacuera
CTEeH HEPBOTO dTaXa:

0,6
7 =0,3 ——-———=0,512
R
30x0,512 16 14 23
OT BpeMEHHLIX HEPETOPOHOK 75 1,1 83
" Becer o 106
Kparxoapemennste ot macchl 62 1,4 87
mogeit (150 — 30)+0,512
Cocpedorouennvie
Macca Hapy>xHolt CTeHbI 2500 1,1 2750
Macca Gnoka pazmepom, M:
3x6 1500 1,1 16 500
3x4,5 12 500 1,1 13750

Harpysxku oT omMpaHus  mnadenpHol dacT Ha GNOK NOCTOSHHEIE OT
coGcTBEHHON MacCkl — 110 puc. 49 u 50

)
P =4,76 ~——— «1,5=32,13 xH (3,213 1c).

To e, BpeMeHHREIE M KPaTKOBPEMEHHLIS

2P(1,06 + 0,87)4,5-1,5 = 13,02 xH (1,302 <),
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BNOK MMeeT NpoeMEI B Kakno# M3 TOPNOBEIX CTeH M OTHOCHTCH Ku 1]
muny (no n. 4.14) , noaToMy pacter cronba 60KOB HA BEPTHKANLHBIC HATPY3KM
BEASTCA KaK COCTABHOrO CTEPKHs Mo mpumn. 5. [Tpu 3TOM HATPY3KH NMaHENLHOro
uponera HepefaloTcss Ha Mpasylo (o pAc. S1) BeTBL COCTaBHOTO CTEpKHS,
a ot cTonba — Ha 06e BeTBA.

Onpepenenne BepTHKANSHEIX CHI HA GAOK HEPBOTO 3TaXa
OT BEePTHKAIBLHLIX HATPYIOK

Harpysku oT coGcTBeHHO# MacChl OIMipacMbIX Ha OOKH NMEPeKpPHITAA 1a-
HEJIBHOTO TIPOJICTa ONPERCIATCH € y9eTOM H3IMCHCHMA B NpOLECCE MOHTKA
pacucTHOM cXemu! cronb6a mo dopmynam (65) — (68) u pacuerHo# cxeme
puc. 27,0. Yeunus HaxofaTcst HA ypoBHe COBMEIUECHHOTO IepeKpEITUS Halt BepX-
HUM 3TaXOM.

Harpysxy OT MacChl COBMEIIGHHOTO MEPEKpHITUA H2Jl BEPXHUM STAXOM
YCIIOBHO CYATAcM PABHOM HaTPy3Ke OT MAcChl MEXITYITaXHOI0 YIep eKPLITHA,
n 3213

A= P

- =- =— 0,4831-10-5(-);
(EFy) (665-10%) ’

1 1 11
P +— = + \10-4:0,2989-10*6 xkH-1"
/EE; (ER) Lem3 65 /

(0,2989-10-5 re=1), A =VE7=18662,5:0,2089 19> 2 -1

= 16.09'10‘ M =
=0,1609 M~1_ A, =0,1609:2,8=0,4505.

BrimicsinaeM HeoOxofuMLle WA pacieTa TANEpGONOTPATOROMCTPHYECKUE
byHnkunu,

Tabnuuall

Nesgad . ; . o
watl EAhar ShEAR ;) eh Ak, ) | 1fleh(Aih, )]
1 04505 0,46585 1,10315 0,9064
2 09011 - 1,434 0,69735
3 11,3516 - 0,0612 0,4851
4 1,8022 - 3,1139 0,3211
52,2527 - 4,8092 0,2079
6 2,7033 - 74979 0,1333
7 3,538 - 11,734 0,0852
8 3,6044 - 18,394 0,0543
=
Hroro 2,891
Capuranoiye HAUPAXKCHUA

h-1
Tyap, = =AAsh (Ahy )7 P 1/eh(idh,, )=
0,4831-10—5:0,1609+0,46585

» 2,8910.—. - _
(0,2989+10—6) 3,502 xH/Mm (-0,3502 1c/m)
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MY COBUTaiolad Ciila Ha HePEeMBIUKY Ha BLICOTY 3TAKa

Z"nh ha'r= —-3,502-2,8 =— 9,806 xH (-0,9806 1c).

Cymmapﬂaa COBHraroIas Cuia (H yc:m‘u«m B N1eBOY BeTBU)
-N,= ‘_z; T;=Alch(Ahy)2 z 1/eh (iAh)-n+1]/7 =
0,4831:10—3

S b (1,10315-2,8910 — 9 + 1) = 77,75 xH (7,775 1¢) .
(0,2989-10—9)

CymmapHBIe yCUIIMA B IPAaBOM BETBH COCTABHOTO CTEPXKHS
—'p(”‘1) *Z T —32,13-8+77,75=179,29 xH (17,929 1¢).

Yecumsi_OT BPEMEHHBIX M KPaTKOBPEMEHHBIX HarpyaoK Ha MaHenbHbIA mpo-
ner u oT coGCTBEHHO! MaccEl cToNnba GIIOKOB onpeReiAeM UL CMOHTHPOBAHHO-
ro 3iaHusA 1o pacyeTHoil cxeme puc. 27, 2 u dopmynam (69) -~ (71).

Harpysky OT AeHCTBMA CHera Ha MOKpLITHE YCIIOBHO CUMTaeM PaBHOH Bpeo
McHHol Harpy3Ke Ha MeXIy3TaKHble NepeKphITUA.

Harpy3xu oT coGcTBeHHO# Macchi G/I0KOB M BpeMeHHBIEe Ha TepeKpHITHA
G/10KOB pachpefeNAIoTCa NPONOPNKOHANEHO I'PY30BLIM IUIOIANIAM BeTBH.
Mpusops UX K pacnpeleneHHLIM MO BBICOTE CTEpXXHS, MONMY4NM

27,5 +165 + (1,06 + 0,87 18 0,5494
------------- =40,83 KH/m (4,083 1c/m)..

p=
1= (0.5494 + 0,5426) 28

Jna npasoit BeTBYU, KPOMe YKa3aHHAIX BBIIIe HATPY3OK, YUNTLIBAIOTCA Bpe-
MEHHBIE HaI'PY3KH Ha NepeKphITHE NaHeNBHOro npojera:

[ 27,5+ 165 + (1,06 + 0,87) 18- 0,5426
Bl +13,02 |/2,8=
(0.5494 + 0,5426)
=44,97 xH/m (4,497 1c/m) ;
P P 4,497 4, 033)
2 ——’—-(___ — ———= [ 10-3=0,6991-10—6 (m—1),
(Er) (EF) \665  673,3/

Chnpuraionpic Hanps>KeHUA B YPOBHE BEPXHET0 NCPeKPLITUSA 3IaHus

(=[P, /(EF, )~ B, J(EF JechAx-shALsh Ax[echAL~1)/7 =1R [EE)-p
/(EF, )](1 —chAL)(FehAl)=
0,6991°10-6 (1 — 28,836)
O — ———————— =— 2,258 kH/M (- 0,2258 Tc/m).
(0,2989:10-6) 28,836

Casuraioniasi cusa Ha BBICOTY TaKa

(3 h -- 6,323 xH (- 0,6323 1c).

x=1



B ypoBHe DepexphITiA HA\ IEPBBLIM 3TaXOM

Z;=bar = [;; /([:'5 )-PIEF, M(ehaA h”— shAl 3/;)/1” /mz-1 ) hyp |7 =

0,6991-10—6 L0315 28,8195
= ———— - . (l: — e ———— . 046585 -1 2’8 -
0,2989-10~6 28,836 g ) 2,373 xHx
- 0,2373 1¢).

Younue cppura (CyMMapHOe ) B ypoBHe NEpEKpEITHA Hal MepBEIM 3TaKOM.
E:;,; [B/EE)-B(ER)shAh, /A~ shAtehan, fichat)+t-h,_1/7=

0,699-10—6  0,46585 28,8195.1,10315

= — - +252 -28]=
(0,2989-10—6) ~ 0,1609 (0,1609 +28,836)

=43,135 xH (4,3135 10) .
Ycunue B BeTBAX CTEPXKHA
=h =-B( -x)-T=~-40,83(25,2 - 2,8) - 43,135=—957,7 xH (-95,771c);
T

Myrat,

n, =D (1-x)+ T=— 4497252 - 2,8) +43,135= — 964.2 kH (- 96,42x¢),
2x= hyr 2

CymMmapHbie ycunus B BeTBAX COCTABHOTO CTEPHHA OT BEPTAKANBHOK Har-
PY3KH B YypOBHE NepeKPhITHI Hal, ePBLIM STAKOM

N,=—957,7~ 77,75= — 1035,4 xH (- 103,54 1¢) ;
Nz—964,2 — 179,29=— 114349 kH (- 114,349 10).

5. Onpepenenne n3ruGaroniero MoMensa M -

B cooTBeTcTBMM ¢ pacueTHoM cxemolt mo puc. 27,6 ¥ yanoMm omMpaHUs
no puc. 49 MaKCMMaiBHAT BeMYMHA B YPOBHE KaX(IOIO NEepeKpHITUS pasHa

M,=P’8 =32,13 (0,08 ~ 0,05) =0,96 KH" (0,096 TeM).
OJTOT MOMEHT JIeiiCTBYET Ha IPABYIO BETRE OloKa.
6. Onpenmenenne cymMmapHbIX YCWIHH B TOPH3OHTAILHOM HIBE
HAJ IEPBBIM ITAHOM

Cxema aeiicTBYIOLMX ycuimii B UIBE Haj NEPBEIM 3T2X0OM U HOMEpa pacuer-
HBIX TOYEK NpHUBEICHE! HA PUC. 55.
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A Puc. 55.Cxema IeHUCTBYIOLMX YCH-
¥ yMif B IIBe Haj IEpPBBIM 3TaXOM

1 2 J 4 1-8 — HoMepa pacweTHEIX TOdeK
@O/ N4 210354 xH; N7 =1143,5kH;
4 =1736,2 xH M; My=0,96 xHem;

My

O

Puc] 56, Yourma Wz 1o BEPXHEMY KOHTYpPY Gioxa Neproro araxa B kH-1 O'IIM
(tc/m)

Haxormm opaMHATH BEPTHKANBHBIX HANpMKEHNA &, ¥ ycumuii Ny B Wioc-
KocTax cren Gnoxa no dopmyie (11)

Ny=A(N, IR My x[T t MyylT,)

¥ CBOIMM pe3ybTaThl pacueToB B Tabn. 11.
ITpu BHwMCcHeHVy ycowinit Ha KaKOylo BeTBb B 3To# dopMylie npuUHUMAaOT
COOTBETCTBYIOLME MOMEHTHI HHEPLIMH M NOJIOXKEHUSA UEHTPOB TAXecTH 1o puc. 51,
Hanpasnenvie BeTpoBoif HAarpy3xku OPUHUMAeM TaKuUM, YTOGRl MakcUMallb-
Hble BEJTMYMHEl YCWIWA NPUXOIMIMCE HA Kpas ABEpHEIX NpoemoB. CBolHas
smopa ycunuii A, npuseneHa Ha puc. 56.
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16

Ta6nupma 11

N [Ton- | ' i ! 1 ‘r 1
::1’( l‘fg;“a' Ny l F, | Me, | Ie, i x M, 1, '4Y, : N, [F, ML, Myl Z6, | Ny,

P : —1 —1 __
(10 ms L— | Ha 107 ] fi<H 10 jaei 107 KH10™ L /m
puc.icmM /M (1c/m)
54) (1c) M2 (tem) | M4 M (rem) | m4 ™M (rc/m2) | (tc/m2)| MIla | MIla
1 8/6 103,54 10,5494 0 73,62 2,584 349 -18846 0 +99,43 —-89,03 7,12/5,34
2 8 103,54 0,5494 0 73,62 2,584 349 -188,46 0 +9943 -89,03 17,12
3 8 114,35 0,5426 0,096 0,00634 0,59 40,4 1,323 2,29 -210,74 +8,93 +69,93 -131,88 10,55
4 8/10 114,35 0,5426 0,096 0,00634 0,08 40,4 1,323 2,29 -210,74 -1,21 +6993 —142,02 11,36/14,2
5 10 114,35 05426 0,096 000634 008 404 1,323 2,60 -21074 —121 -79,30 —291,34 29.13
6 10 114,35 0,5426 0,096 0,00634 0,08 40,4 1,323 3,68 -210,74 —-1,21 -112,37 -324,32 32,43
7 8 103,54 0,5494 0 73,62 2,584 248 -188,46 0 -70,66 -259,12 20,73
8 8/6 103,54 0,5494 0 73,62 2,584 248 -—188,46 0 -70,66 —259,12 20,73/15,54




8. PacverHuie cxemb! ANA Opene/cHHS IKCICHTPACATETOB /K CTBAA
BEePTHKAJBHEIX CHUJT N3 IUIOCKOCTH CTEH Onoka

Ins onpeneNenys SKCUEHTPUCHTETa BEPTUKANBHON CNBI Mo ocu 2 B No-
HEepeTHOM CeueHuM Groka (cM. puc. 55) HCNONB3yeM pacueTHhIe CXEMBL.

Iina paciera Ha JielicTBMe coGCTBeHHOY MAacchl MMMT motonka 1,38 kH/m2
(0,138 'rc/M2), nona onoxa 2,70 KH/M2 0,27 1¢/m2) u manemu EPEKPLITUSA
Haj HePBBIM 3TAKOM ﬂ,760-1,5'—‘7 ,14 xH{M{0,714 1c/™)- mocToOAHMbIC Harpyamﬂ
— cxeMy 2 B BHfe OTASNEHON OFHOSTAXHOM pambl (o puc, 32,4) ; Ha peficTBue
DOCTOAHHBEIX ¥ BPEMEHHBIX CUJI OT BRINIEHEXALMX 3Taxked 136,9 u 291,3 kH/m
(13,69 m 29,13 1c/M) M BpemeHHHIX HA HepeKpHITAA Hepsoro sraxa (1,06 +
+ 0,87 = 1,93 xkH/m%) — cxeMy 1 B BuAe OHHOSTAXKHOHA paMEl ¢ SOTIOHUTENE-
HLIMH CBA3AMM, YUMTHIBAOLUMMU NpuGIMOKEHHO coeduAeHMe GIIOKOB B cTOnGe
no BepTuKanu (do puc. 32,6) .

Ucxons B3 KOHCTPYKIUHH ONOPHOTO y371a 1o pUC. 49 BenMMHHE! SKCIEHTpH-
CUTETOB
em?D; 6€7x 20mM; €= £20mm; @, = 0. Mlpunuman B cooTBeTcTBYY C 1. 4.20
e=% 0.5 cm;e;:t lem. e =e,+e,= *1,5 cm.

PacyerHrnle cXeMbl nonepeuHMKa GNIOKa € Harpy3KamM IO CeYyeHHIo, NpoBe-
OeHHOMYy Ha paccrosHuu 1,08 M oT Topna ocu b, o rpamu gBepHoro mpoema
npuBeeHs! Ha puc. 574,06

HauGonee onacHelM MiA CTeH ABNSETCH BapUaHT C CUMMETPUUHLIMY, Ha-
IPABICHHLEIMY BHYTpE GlioKa (3dak "+”) 3KcueHTpUCHTeT2aMU €, KOTOphIe U
HIpUHATEI VIS JAHHOTO pacdera.

Taxum xe (BHYTpb Olloxa) NPUHATO W HANpaBIICHWE 3JKCUEHTPUCATETA
€n.

B cootBercTBMY € . 4.4 A yNPOLUEHHA-PACUETa LONYCKACTCH NOJIb30OBAThCS
pacuerHo¥t CXeMO# B BUfie CUMMETPHYHOM pambl, YTO He NPUBOAUT K CYILECTBEH-
HOMY M3MEHEHHIO PACYeTHAIX YCHIIME 10 CPABHEHMIO C HeCUMMETPMUHO.

Hns monyueHMs S0Pl MOMEHTOB B 3alac MPOYHOCTH [IS CTEH HpH Mpo-
BEleHIM paMBl K CUMMeETPUYHOM MPHHMMAaEM BBICOTY CCUCHHS CTOGK pAMBI
pasnoit 10 cm.

9. Pacuer pambi

B cooTeeTcTBMM ¢ Opun. 2 ACIMM HAarpy3Ky Ha CAMMETPHUHYIO M KOCO-
cuMMeTpuuHyl (puc. 57,8) . B HYOKHUX ONOPHRIX y3llax no c¢xeme | npuHMMacm
TY K¢ MOMEHTHYI0 Harpy3ky, 970 U B BEPXHWX Y3nax, a M0 cXemc 2 MOMEHT-
Had Harpy3ka B HIKHAX  y3naXx oTcyrcTsyer. Bocmombsyemcs dopmynamvu
mpun. 2 [iA paMbi-nofiocku mMpuHo# 1 M. Cxema 1. CumMeTpuutoe 3arpyxenie

P =193 kH(0,193 c), Mcg =3,21 xH-m (0,321 Tc-M), Moy =~ 3,21 kH'™m
(- 0,321 TCc:M),

BHYTpCHIME MOMeHTH B CBAI3AX #ecTKocThio Cy BHYTpH Gnoka
Ko =(My, p[2¢ M, 002+ qUmf 24+ pl> ) 24)) (o )=
] / 321:0,1083 3,21:0,09293:3,2166

g e e e +

(0,1169 3,2166) 2 2

+1,93-3.02.0,09293:3,2166
_________________ =~ 0,238 kH M (- 0,0238 Tcm).
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0,409
- 0099
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Puc. 57. NaruGaoiiye MOMEHTBI B paMe — NOJIOCKe

Cxema I ¢ MONOJHUTENLHBIMU BHYTPEHHUMM CBA3IAMH (2), cXeMa 2 OTHEIBHOM
pamut (6); Harpy3ku (P — B xH-10"/M, M — B xkH- 10 -1 M/M) ~ (8) W BHYT-

penHue MOMEHTE! (9} B cXeme I; Harpy3k¥ (2) u BHYTpEHHME MOMEHTEI (€) B
cxeMe 2; CYMMapHadA 2IIOpa MOMEHTOB ()
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MOMEHTH! B ONOJIHATENBHEIX CBA3SX XKECTKOCTHIO c
- L [M,y M-, p[2+gLm[12-p1 0 9)244 (M +X ypv/21/(BV)=
3

- [3,210,1083 + 0,238-0,1083 /2
(0,3228+3,2166)

1,9332:0,09293:3,2166
- —+ (-3,21 - 0,238)x
24

0,09293+3,2166 -
PR J = 1,072 kHM (- 0,1072 T0:M)..

MoMeHTHI B yITIax
Mipe= [3(M+ M) * 7’12/" XMt M Apm]ly=
=[3(3,21 - 1,072) + (-0,238)+0,1083 ~ 1,072+ (- 0,2535).0,1083]/2'3,2166:—-

=1,995 xH-m (0,1995 1c-M) ;

M1’¢'=M(q’lz/"/”_2Mca+/‘?'2M,+/'Mc)/))=

=0,1083 (— 2-0,321 — 0,0238 + 2-0,1072 + 0,2535-0,1072) 10/ 3,2166~
=— 0,143 xH ™ (- 0,0143 rc™M);

My = Xet Mo X = — 0,238 +1,07290,2535= 0,0337 xHep (0,00337 Tom) ;
Mmz ,\; +(A+ UMc—Mcn:.o’”s + (- 0,2535 + 1) (- 1,072) + 3,21 =217 xH-m

(0,217 Tc-™m) .
Kococammerprunoe 3arpyxenue
M“=— 1,16 xHM; M=+ 1,16 xH-M (0,116 Tcm) .
BHYTpeHHHE MOMEHTH! B CBA3AX KeCTKOCTE0 Cy BRYTpH 6noxa
X =AM m[O+ M, 07)[(6¥)=
1 -1,16-0,1083

(———— +1,16-0,09293)=0,00902 xH-M (0,000902 Tc-M) .
(6-0,08378) 1,2166

MomenTs! B IONONMHUTENBHEIX CBA3AX
My FLL2Mg P =X MF (Mt 5 8]/(66x)=
=-3[2 (-1,16)0,1083 — 0,009-0,1083 + (1,16 + 0,009) 0,09293-1,2166V

/(6:1,2166-0,2404) = 0,205 xH'm (0,0205 Tcom) .
Mowmentst B yraax

Mig=lU Mt M)+ X pp+ M TMI/E =
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=[(~ 1,16 + 0,205) + 0,009-0,1083 + 0,205 (— 0,00778) 0,1083]1

X 1/1,2166 = — 0,784 xHwM™ (- 0,0784 Tc M) ;

Mipe==[2(Mpt MK)—X:-MKIJN/0=
0,1083

=

{2 (= 1,16 +0,205) — 0,009 +0,205:0,007781=
1,2166

=4 0,170 kH-m(0,0170 Tc-M) ;

M, = =My X+ M (1+7) ==1,16 + 0,009 +0,205 (1 - 0,00778)=
=— 0,947 xH-™m (- 0,0947 1c-M);

My, = Xt Mc=0,0090 + 0,205 (— 0,00778)=
=+ 0,007 xHwm (0,0007 Tc-m),

Cxema 2 (puc. 57,2) . CamMerpuvHOe Barpyxenue

Mcg=0,07 xH-M (0,007 Tean ), ¢ =1,38 kH/m2 (0,138 c/m2),
Mcy=0; p=2,7 xH/M2 (0,270 Tc/m2),

BHyTpexHHuEe MOMEHTHI B CBA3AX JKeCTKOCTHIO Cg
Xo= (Mo /2% My, /2 +GU [ 24+ 12V /24) [ (V)=
=(0,070,1083/2 +1,38-32:0,1083/24 + 2,7-32:0,09293:3,2166/24) /
/(0,1169-3,2166) = 0,964 xH-m (0,0964 Tc-M) .
MOMEHTBI B YTTaX
Mipe™ (3Mcq +q1%y XMV =

=(3,-0,07 + 1,33'32/4 +0,964-0,1083) /3,2166=1,063 xH.m (0,1063 1C-M) ;
Moo= (9L%/(4M)= 2 Mo+ X, I p /Y=
0,083 . 1,389

(= - 2-0,07 + 0,964) =0,993 xH-m (0,0993 1c.M) ;
3,2166 (4-0,1083)

Myg, = 0,964 xH-m (0,0964 1cM)
M2rc:~0,964 xH-m (0,0964 Tcm) §

KocoCcuMMeTpuUHOe 3arpyiKcHue

My = — 0,07 kH-m (=0,007 Tc-M) ;
M KH:();
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_ 0,07-0,1083
X =M pN6OF) o TP 0,012 KH-vy

(6-0,08378-1,2166)
3{~0,0012 ToMm);

Mige™ (Mg ™ X M) /0 = (= p g0~ 0,01-0,1083) 53755 21155 =
== 0058 kH-M (~0,0058¢.m);

Miru= = (2Myg=X) /8 =~ 0,1083 (~ 2. 07+ 0,012)1 2165 =+ 501l ",

M, =X == 0012 xH. m (=0,0012¢c-p);

Mg =X =" B012 kt-m (- 00012 ¢ -p).

CyMMapHas 3I0pa MOMeHTOB B pame fpuBefena Ha puc. 57 4.
10. Ixcuenrpucurers: BEPTUKANGHBIX CHAN

PacueTHoe ceueHUE B cooTBercTBMM C 1. 4.24 HAXOIMTCHA B CpefHell Tpetd
BLICOTHI CTOEK PamBl.

Hexons us smops! M mo pue. 57, u meicIByOHMX cil A, HAXOMMM HMX
SKCUEHTPUCHTETH ,

B nepoit croitke

M 1,15
p=——= ————=0,0084 m:
N 1369

B npamoit croiike

2,27
= ~————= 0,0077 m.
291,3

10T IKCHEHTPUCHTET NpH TONIMHE CTeHHI A< 10 oM gomies GHITH MpHHST
Be Menee & 7hf10(n. 4.23).

Jnst meBoit crofixu A= 6 cm; A/10=0,6 c™;
Ilpysumaercas &, = 0,84 cm > 0,6 cm.

Jins npapoit croiixu h=10cM; & [10=1 cm;
Mpurmmaercs €,=1 cM.

11. IlpoBepxa Hecymieii cocoGaocTa

[poBepieM Ha BHENCHTPEHHOE CXaTHe B CTeHe IO oCH 2 NOJIOCY NWpAHOI
0,01 M y kpas npoema; yriosolt MPOCTEHOK Ha NepeceeHun oceit 2 1 B u B crene
OCH I~BepTHKAIBEHYIO ToNocy mupuHo# 1 M Ha paccTosHuM T, of ocu B, a Tatoke
Ha cpe3 Mepembluxy B CTeHax Mo ocaM B u A. Pacuer npoBomuM c yuerom mels-
CTBHS BCEX HATPY3OK, T.c. Mo cnyuawo I mns pacueTHEIX conpoTBeHnit Tabn.7
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Crena Ha ocu 2

ITpoMexxyTouHOE 110 BBICOTE CEUSHAE
N =291,3 xH/M (29,13 7c/m), ,=0,00 M H=hy -0 52,6 — 0,05=2,55 m.Tlo
n4.29. la=0,8H= 0,82,55=2,04 m.
Ilo dopmynam mpun. 3.
8, /h =0,01/01=0,1

— 0,01¢ /h— O01R 2,04
05 — 0,015/ P 12(0,5 — 0,01) —— - — 0,001+9,0=0,206;¢:0,206.

1

Koaument cHmxeHyis >XeCTKOCTH CeUeHMS B TIpPeReNkHOM COCTORHMM

0,11 0,i1
+0,l= ———————+0,1=0,459,,

k
€I (0,1 +2) (01 + 0,206)

AA
Orrowenue M ﬁfﬂpmmaem paBEbIM 0,75.
KoabduumeHT Brmauus IIMTESIBHOYN HATPY3KH H3 CHIDKEHAE KPHUTHYEC-

Ko#t canl

Kyp= 148, M IM=1+0,15=175.
MoMeHT HHepIMY BEPTHKATEHON HOJIOCH

0,13
I=1————=8,310-5 M4,
12
Ycnosnas KpHTHYECKasA CANa
64E. Tk, 6,41800+10%.8,3-10-5.0,459
= =

N = =602 xH/Mm (60,2 Tc/m);
MEUR D) (1,752,042

N, 602
n= . =0,792;
PlkR 5 7] (1-1,60,1103)

Ce=05[n ,+1-V(1-n ) +8n,,0,/h | =

= 95[0792+1-V(1-0,792)*+8-0,792-0,01/01/1= 0465.
IIpemensHas Hecyuias crocoGHOCTS MONOCH! CTEHB! WMpHHOHK 1 M

N7 kR, 5F ¥ =1076:103.0,1-0,485= 368 xH (36,8 T¢)N291,3 KH (29,13 T0).

Tlpounocts cpuenusn oGecneucHa.
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Onoproe ceyenne

Pacuer mponasomum o [10] ma. 12.50 — 12.58 xak ana miardopmenroro
CTHIK2 ¢ OJHOCTOPOHHMM OIMpaHWeM IpH HaluyAH “Nabien”, IepeceKaommx
HX CTHK (puc. 49).

R,,=10 MIla (100 xrc/cm?2) R,, =20 MITs (200 src/em2); = 15

kg=1 R, =R 5= 1.6 MIla (76 xrc/em2)

n

e’'= 4cm (npue~l cM);

h,,, =100 cv;
Poae=be = 2e'=8 cm;
Mon =V by bpa, ,'an:w'g /10=08 ;

m,=1-0,08my, /(02+ R,/P_)=1-0,081/(0.2+10/20) = 0,886.

Dns yuera HepaBHOMEPHOCTH Nepefaum HArpy3Ku B lIBe H3-33 Iepepesa-
EMA ero “Hankiamu” DAHENEHOTO HpoJieTa ¢ HerapaHTMpoBaHHOY 3adeKaHKol
GeToHa Hapj Hanbuavy’ BBOAMM Ko3(ddument

FHT (6 - 1’2)
e = =0,8,
Fnon 6

rae £, — IDOWARs B2 Oe3 “nauThies”; £, — o6mad WIOWaAp MIBa IOx,
CTeHOiA.

Hecymas cnocoGHOCTE OIOPHOrO CeTeHUA
Non = Ran FM mw man mnycr/kn =
= 103.7,6-0,1-0,886-0,8:0,8 =430,9 xH/m (43,09 1c/M) >291,3 xH/m

(29,13 tc/m) . HpouHOCTH OMOPHOTO CeueHUA ofecneueHa,

CreHamo ocu 1

IIpomexcyTouHOE O BLICOTE CEYEHUE.

Hcxopa w3 amopst cun ¥ Ha puc, 56, HaxomuM, 9T0 Ha PacCTOAHMM 7,=2,04 M
oT oca B peymmumnaN=120,7 xH/m (12,07 Tc/M).

Cynracm BenmmHy &, B PAaCCIMTRIBACMOM CEYEHMM TaKoif je, Kak Ha pac-
crogamm 1,1 motTocu B 58,>0,0084 m.

VuarniBaeM Hajmwme pacmannyGovHOro yKiIoHa or 5,5 oM (BHM3Y) fo
6,5 cM (B ypoBHE HOTONKS) .

B pacuernom ceuernmu  f =0,0617 m;

0,5 — 0,01-2,04/0,062 — 0,001:90=0,079,
t= =0,135;

&, /h=0,0084/0,062= 0,135

0.11

k = +0,1 = 0,568;
£I (0,1 + 0,135)
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0,0623

I = ——————=1,9910-5 m¥/m ;
12
6,41800:104-1,99-10-5.0,568

P 1,752,042

=178,8 xH/m (17,88 Tc/m).

17,88
Rz = 0,380;
P (760-0,062)

¢5=0,5[0,380+1 — V(1 - 0,3802) + 80,380+ 0,0084/0,062] = 0,244;
N,;=7,64103.0,062+0244 = 115 xH (11,5 1)< 120,7 xH (120,7 1) Ha 5%.

YunTeiBas NpOCIp2HCTBCHHBIY Xapakrep paGoTnl Gnoxa M mepepaclpefeeHBe

yoUmuk B NpepenbHOM COCTOAHMM K Gojlee MpovHLIM YITIaM, IPOTHOCTE CeYeHHS
cunTaeM oGecneueHHoOH .

OnopHoe cedcHHe

Hexops us 2moprt M (puc. 57) , onpeelsaeM B OMOPHOM CSUCHHR

0,099
€'=0,03 — ————= 0,0227 m;
13,99
'- [ - -
hpash,=2-€'=0,0454 v 420,06 ;
V0,0454-0,0454
Myp= ——— e — =0,75; #1,,=0,886;
0,06

N,.= 7,6 -103-0,06. 0,886-0,75 = 303 kH (30,3 7¢) > 120,7 xH (12,07 Tc)

IIpoutocTs unopHOTO CeveHus 0GeceeHa.

11.3. ¥Yrnoroii npocTeHoK Ka nepeceyennn oceir 2 u B

ITpomMexyTouHOE [0 BEICOTE CEYeHHe.

KoHcTpyKTHBHO ero cevenye yBenuueHo o 0,14x0,14 m.

Ucxops 13 Hampsenwmit, NOGCIMTAHHEIX B Tabn. 11, A =3243.0,14-0,14=
=63,56 xH (6,356 Tc) .

YuiThIBaeM BO3MOXHOCTh HANMUUA SKCHCHTPHCHTETOB B CpefHEM CeucHUM
B IBYX HaUPaBICHUHX &€,,~E, =2 cM.

IIpocreHoK pacCUMTHIBAETCH KaK JKele300eTOHHasd KOJOHHAa CHMMETPIYHO
apMIpOBaHHAs IpU KOCOM BHeleHTpeHHoM ckamm no [18]. He mpueops pac-
yeTa, yKakeM [maMeTphl paGouelt apmarypht F, = Fyp' = 4,02 cm2.

Ipunsaro mo 2 CTepkHA IMameTpoM 16 MM xmacca A-ﬁ ¢ Kaxgol cropo-
HbI CEYCHUS KOTIOHHEL.
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Onopuoe cesenne

Pacyer Bepercs mo [18] m. 3.95.
YuuTEIBas, YI0 ONOpHad INICIIARKA HAXOJMTCA B YTy I@Henu IMONa

FP=':I'M; J5= zFP/FcM=1; ‘ucMzo”Is'
- =1- = 2 .
'?,;l;,'a'5Rnp 1-9.9=9,9 MIla (990 Tc/m4) :

N =63,56 RHCNCMiQ“.MfiM:0,75'9,9~9~103-0,14~0,14=145 xH (14,5 1c).
IIpouHoOCTE OOPHOrO CeUeHUs NANENH NoJa obecmeueHa.
OnopHBEIA YYacTOK RPOCTCHKA apMHpYeTCs TpeMsA ceTKamm C sdeliKoit
40x40 MM mpoBoNoxo# mMaMeTpoM 5 Mm Knacca Bp-T B xaxnom Hanpasnesum,

Cpe3 nepembriex Gnoxa

CymmapHasi COBHTAONag CWiI2, AedCTBYIOIIad B IepeMbMKax CTeH Io
ocaiM A u b 6loka B ypoBHe Bepxa HaJl, IEpRBIM 3T2KOM

Q=X7Th,=— 9,806 — 2,373 = — 12,18 kH (- 1,218 1c)..

JTy HOIlEpevHyld CWIY pacupefenseM Mexay HepeMEuKaMu DpoNopuuo-
HATBHO UX KECTKOCTAM.
Iloocu A

5754,7
d= ————— +12,18 = 8,09 xH (0,809 1c);
8662,5

mo ocx b

2907,8
Q=—————-12,18=4,09 xH (0,409 1c) §
8662,5

ky=2,0 R, = 0,57 MIIa (57 1c/m2).
Ilo ocu A (no puc. 52)5:21/;;0,08 [(0,28 - 0,03) + (0,80 — 0,03)] +

+0,12 (0,18 — 0,03)= 0,0996 m2.
B cootBercrEyM ¢ [18], 1. 3.42 npy OTCYTCTBMM MONEpEYHOHM apMarypEl:

Q= 8,09 xH (0,809 1c) < kzkp bh, =2+0,57-103.0,0996 =113,5 xH (11,35 1¢) .
Bropoe ycopue Q<k; R, bh:/c TaKoKe YAOBJIETBOPHETCA € GOMBIIMM 3a1IaCOM.
IIpounocTe mepembIdek oGecmedeHa. - IlpoBepka Hecymell cnocoGHoCTH

npyTux 6l0KOB, BXOOANWMX B OIOK-CEKLMIO, NPOMIBOAMTCH aHATTOTMYHO pac-

CMOTPEHHOMY BEILIE.

IIpoBepKa Hecyuiel CHOCOGHOCTM HaHENLHLIX muadparM HOPOUIBOOUTCH

B YypoBHE IEepBOIO 3TaXa N0 HaliieHHBLIM 3HaYeHMAM YCIWIMA 10 10] ¥ 30ech

He NpUBOIUTCH.

i00



IIPHTIOXEHHE 7

OIIPENEJIEHME NPOTUBOB KOHCOJNBHLIX HUAGPATM KECTKOCTU
OT EJVHWYHON FOPU3OHTAJILHOM HATPY3KHU

Tipy omupamvm muadparM ¢ IWIOCKMM rOPU3OHTAIEHLIM CEUSRMEM Ha HBe
ONOPE! N0 KpaAM (puc, 58) cymMMapHEIX Uporn® oT AelicIBAA e[ WHUUYHOH# ropu-
30HTANLHON HATPY3KH

U= U“3,—+U,;5,"'Um,a ;

(12
rIe s
U s = @h>/(3E1 )= Tporub ot uarnba;
Uﬂue =Q#h /(GE) — Tporu6 or casura;
Unps = ¥H — ROTOMNENTEIsHbIA MIPOTUG BepXa OT MOBOPOTA YI7ia Ha yTon ¥
[J1 71EBOTO TOPNA N0 TukvH A
@, = 4QL/(ER*S); (73)
i Ip2BOTO TOpH2 mo nummm b 74)

v, = -2QL/(ER*D).
Ecnmu npuHATS Bo BHUManue, 10 3 =0,4E [1] , 10 CyMMapHK NpoTHG mwioc-
xolt ;madparms! npu onUpanun Ha e ONOPHL:

O JVHMH A

Uy=Q/(ELh ) (h°m, +41%),; as)
o manu B s 2 4

Ug=@UELHE)(hEm, = 217), (76)
e m, = 4h%+ 2,5Z2- an

Hpu omipamvm miockofi puadparMel Ha CIDIOMIHOE JXECTKOE OCHOBaHUE
BTOpEIe criaraembie B (75) u (76) papHEX HYIIO.

Ins ompepenenys cymmapHoTo mporuba (L xenesoGeToHuol AMadparmbl
ABYTaBPOBOTO cedeHmst (pHc. 59), Y KOTOpO# [UIMHa CTeHku % M MIMpHHa Nojnok B
SHAUMTENEHO Gonbie ux Tonngmmsl 99 ¥ 32, MOKHO IIPHHSATH, YT0 IDIOINANb IO PH-
30HTAILHOTO CeYeHust

Fr16,(1+2x),

Uysr Uedd Undd “lll’ Uegs

Piic.58, Cxema paGoTnt miockoit m-
adparMel Ha IBYX OHOpax
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Puc. §9.Cxema paGoThl npy-
TaBpoBoft wmadparmMbl mpU
OIMpAHMM 10 JMHUM IONOK

a MOMEHT HHEpIAn
I=1%8,(1+6a)/12,

«x=b80, /(1d,).

Cymmapunii oporu® ¢ muadparMel 1ByTaBpoBOTrO CeueHMsS NpH €€  OIH-
paHU¥ H2 ABE OMOPHI:

rge

00 IMHUM A
Uy =QNELHS, )% my+41%); (78)
mommmB U = QNELPHS,)(K2m,-217), (79)
rme m,=4/12/(7+6‘ar)+ 25t%/(1 *2a). (R0)

Korpa muadparmMa ABYyTaBpOBOrO CeYeHHUA CBOGOMHO omepTa HAa JKeCTKoe
ocHoBatKe, BTophle wieHn (78) n (79) pasuel nymo.

IIPHITOXEHHE 8

[IPMMEHEHUE METOJA KOHEUHBLIX DJIEMEHTOB (MKD)

U METOJA NPOCTPAHCTBEHHBIX KOHEYHBIX 2JIEMEHTOB (MIIK2)
JJ151 IPOCTPAHCTBEHHOT'O PACUETA OTIEJIBHBIX OFBEMHBIX
BJIOKCB HA IIONEPEYHBIN U3TUB

IlpuMeHeH#HEe WICTIEHHBIX METOROE, PEAIM30BAHHEIX B BHAE Hporpamm Ha OBM,
JUIA TPUCTPAHCTBEHHOTO packeTa 0GbeMHBIX G71I0KOB WINIOCTpUPY €TCs Ha IpUMepe
pacuets  yHubuIWpoBaHHOro OGBECMHOre Gf0Ka THHA “KONOAK” C JMHeHAHOU
cxemoilt omiparma no MKD (mporpamma "CIIPUHT™ [19] w no MIIKD (npor-
pamma "KOHTYP” [20, 21]. Mcxoniuie manHbie: TONUMHA UPOJOTLIBIX CTCH
—~ 6 cM, TOpUOBBIX CTeH — 8 cM, MaHenM MOTONKA — 5 CM, TUIUTH nona — 7 cM;
MaTrepuan — OGeTOH MapKh M 300; nauanenbiit Mogynbs  yupyroctu E,
< 2,9:104MIla (2,9-105 Krc/em2); kooddmument Myaccona ¥=0,2. KecrkocT
HIBOB: MeX/AY KONMAKoM M mHojioM - 0,312-106 H-cm/cm (0,312-105 KTC\CM/CM),
Mexy 4By Ms 6rnokaMu no Beprakany — 1,284.100 Hem/em (1,284:105 krem/cm) .
Feomerpuucckuit oxcienTpucuTeT cun ¥ = 2500 H/m (250 xrc/cm), npuno-
M EeHHBIX 110 MepUMeETPY CTeH 6510Ka, papen lcm i HampansicH BHYTpL GlI0Ka, lilar Bo3-

i
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Puc. 60. Pacuetnas cxema o6nemHLOr0 60ka no MK

pactaups marpy3xkm — 250 Hjem (25 xrc/em) Ha omms 3Tax. PacnpeneneHHsle
Harpysku: Ha notonok - 0,125 Hfem* (0,0125 xrcfem?®) na non — 0,5 Hfem?®
(0,05 xrc/cm?), Bee Harpyaku geficTBYIOT BepTUKaibue, 3ameMnedue Gnoxa 8
cTONIGe Mopenupyercs GUKTUBHLIMH NpOCTPAHCTBEHHBIMY CTEPXKHAMY, LISpHUD-
HO IpUCOENMH CHHBIMH K IIaH eI HOTONKA 1 INIHTE o3 ON0Ka, XeCTKOCTh KOTO-
puix EI, (Hrem?), (xrceem®) ompenensierca no opmyne EYg=cHe, Te€ —
HKECTKOCTh Ha M3THO 1BA MeXIY ABYMS CMEXHBIMMU II0 BRICOTE CTO/102 610KamMu
(H-cm/cMm, xreyem/cm), onpenensemas B COOTBEICTBRE ¢ [4]. M — BEICOTa 6110-
K3, CM; 4 — PacCToAHMe MEXAY LEHTPaMH KOHGIHLIX 3JIEMEHTOB CTeH Gl10Ka,
IPUMBIKAIOIMX K PACCMATPHBAEMOMY Y211y, CM.

Pacyertite CcxeMB OOBeMHOro Gnioxa mig paciera mo MK u no MIIKJ
HpHuBelIcHEl COOTBETCTBEHHO Ha puc. 60, 61, Ilpn pacuere mo MKD ucrnonm30Banb1
OpAMOYTOJIEEBIC KOHEUHBIE MEMEHIR 0Go/IOYKW HyJEBOM KpPUBH3HBI U DpPOCT-
PUICTBEHHEIC CTEPXHE ¢ NIECTHO CIemeHsiME cBoCompl B yaie (TpH nuHeHhHBIX
H TpH YTIOBRIX HepeMelllennsa) u crepxneshie K, Mmogeimpyoupe 3amemiesue
oOnemMHoOro 6noka B crosnbe. Ilpn pacuere mo MIIKD 6pUmn #cnoIE30BaHb! HPOCT-
PaHCTBCHHRIE KOHEUHBIS 3/1eMEHTHI 0GONIOYKH € YETHIPhMS CTelleHAMU CBOOO b
B yate (Tpn oGofmeRMEIX HepemellcHHA ¥ 000GIeHHED! yTon MoBOpoTa). 3a-
memnerne oGreMHoro OnMOKa B cronGe yureHo upu BuiGope dydkuwn Bnacosa
[22]. Cpapuenue mapamerpos pacueTHIX cxem 06beMHOro 6nMoxa MpoBemeHo

B Tatn, 12,
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7 Puc, 61. PacuetHas cxema oO6neM-
Horo 6nmoxa mo MKJ

9 § @ — pacwleHeHHe Ha IpOCTPaHCT-

y » BEeHHBIC KOHEUHBIE 3/IEMEHTBI;

'I 18— 6 — HaMeceHME KOODAMHATHON

7, | CeTKHM He momepeuoe ceucume

|I S| obsemHOrO GnOKa; N — HOMED

| I P S S| yena;

H—t NG O— HOMep 37IeMEHTa; }:I — HO-

Zi ll/ 5 l(7 D Mep THma 3eMeHTa; @,-O — Ho-

| === R, Mep JIAHMK KOOpJIHHaTHOH CETKH

/i@ s

|

X T 17 X
G
AV
LIV 4 %
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Puc, 62. PesynwraThl pacueTa

38 "t/ oﬁ'bemaoro Spoxa (w -5 cm,
0381 / — B H10—1 cm/em)
’ 7/ — pacuer o MKJ; 2 — pacuer
- no MIIK3; 3 —pyuso#i cyer pa-
68,2 MbI—IONOCKH



Ta6numa 12

CpaBHEBacMbIe IapaMeTphl Merop pacuera

MKD3 MIIKD
Komnuecrso yanos, mIt. 150 9
KonmuecTBo HeM3BECTHRIX, IUT. 900 32
Bpems# cyera Ha IBM, muH, 40 8

Ha puc. 62 mocTpoeHn! 5MIOpPh NPOrUGOB ¥ UITHGAOINAX MOMCEHTOB 13
INOCKOCTE CTEH Jjisl CpeHero o [UmHe ceueRus Grioxa, HoJTydeHHbIe H3 pacyera
no MKJ, MIIKJ n u3 pywHoro pacuera paMbI-IONOCKH, BEUIETEHHO! M3 0GBeM-
soro Gnoxa. Pacxoxnenme pacuera mo MIIKD " MKD e npepninaer 5%; maxkcu-
MafibHble 3HavYeHUs TporGoB B M3IrEGalOIPX MOMEHTOB, NONYUYEHHEIE M3 pac-
yera oGnheMHOro ONOKa KaK IpPOCTPAHCTBEHHON CHUCTEME! MeHEINE BeJIMVVH,
TIOJIy9eHHBIX IPH PYyYHOM PacucTe PaMuI-IOJIOCKA COOTBEICYBEHHO Ha 43 u 41%.

Ipumenenve MIIKD, no cpasHemmo ¢ MKD, ofecnemBaer 3HAUMTEIIEHYIO
3KOHOMMIO 3aTPaT MAIIMHHOTO BPEMeEHH.
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