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MNPEANCJIOBHE

B AO «IHWUHUIIpom3aanuit» OBUTM BBHIOJHEHBI JBE padOTHI, Kacaroluluecs OCHOBHBIX
IIOJIOKEHUN pacdeTra M IPOCKTUPOBAHMUS JJIEMEHTOB 3JAaHUM IPU BO3JCHCTBUU aBapUMHBIX U
Apyrux BUIOB B3pbIBa: «Ilocobue 1Mo MpoEeKTHPOBAHUIO HECYIIUX M OrPaKJaroIUX KOHCTPYKIMH
IIPOMBIIIJIEHHBIX 3JaHUM JUIs1 B3pBIBOOMACHBIX MPOU3BOACTB», 1994 1., «Metoauueckue ykazaHus
[0 TPOEKTUPOBAHUIO HOBBIX M OOCIEIOBAHMIO CYILECTBYIOLIMX CTPOUTEIbHBIX KOHCTPYKIMH
3IaHUI ¥ COOPY)KEHUI B3pPHIBOONACHBIX MPOU3BOACTBY, 1996 1. IlepBast u3 HUX OblIa yTBEp)KICHA
I'occtpoem Poccun B muceme ot 26.05.1993 1. Ne 4.2-09-131/93.

Hanuune nByx paboT 3aTpyAHSET UCHOJIB30BAHME WX MAaTEPHAJIOB B 00CIEIOBAHUN U PEAbHOM
npoekTupoBaHuu. [loaTomMy 1enecooOpasHbIM SIBISETCS CO3AAHNUE HAa OCHOBE 3THUX PAabOT €IMHOTrO
JOKYMEHTa, KOTOPBI MOT OBl J1JaTh OTBETHl HA OCHOBHBIE BOIPOCHI, CBSI3aHHBIC C BO3/ACHCTBHEM
B3PBIBOB HA CTPOUTENBHBIE KOHCTPYKIIUH.

Crnenyer mNOAYEPKHYTb, YTO (opMaiu3alMs TaKuX 3a7ad MOXKET ObITh BBHINOJHEHA Ha
MaTeMaTHYECKUX YPOBHSX, OUYEHb pa3HbIX MO IimyOuHe. [IpUHATO cuMTaTh, YTO MaTeMaTUYECKUH
anmapar JI0JDKeH COOTBETCTBOBATh TOYHOCTH MCXOJHBIX JaHHBIX. B mpobieme B3phIBOB MOCIIEAHNE
JOCTaTOYHO OIPEACIEHBl, B TO JK€ BpEMs IOArOTOBKAa WHYKEHEPOB-CTPOMTENEH HE BCeraa
COOTBETCTBYET IpeJIaraéMbIM MaTeMaTHYeCKUM MeToAukaM. [103ToMy B JaHHOM MOCOOMH MTPHHAT
YIPOLIEHHBIH MOAXO0 K HEKOTOPBIM KpaeyrojbHbIM Ipo0OIeMaM pacyeTa Ha B3pbIBHbIE HAIPYy3KH, B
YaCTHOCTH, pacyeTaM 10 IpeAeIbHbIM COCTOSHUAM 10.

IlepeyeHp BOIPOCOB, 3aTPOHYTHIX B NMOCOOWH, JOCTATOYHO BEJIMK: H3JI0XKEHBI TPEeOOBaHUS K
OOCIIeZIOBAaHUIO  CYIIECTBYIOIIMX M TNPOCKTUPOBAHMIO HOBBIX 3JaHUM H  COOpYKEHUH
B3pPBIBOONACHBIX ~ NPOM3BOJCTB, HEKOTOPbIE YacTHblE CHOCOOBI  ONpENENEHUs Harpysok,
JNCUCTBYIOIMX  HAa  KOHCTPYKIMH, CIIOCOOBI  pacyera IUIOUIaJd  MPEJOXPaHUTEIbHBIX
JerkocOpachlBaéMbIX KOHCTPYKIMM M MX KOHCTPYKTHBHBIE pELIEHHs, METOJbl pacueTa
&KeNe300€TOHHBIX, CTAIHBIX U KAMEHHBIX KOHCTPYKIUK Ha B3PbIBHBIC HATPY3KHU, a TAKXKE MPUMEPHI
OIIpeAeIeHNUs IJIOMAAN NPEAOXPAHUTENBHBIX KOHCTPYKIMI M pacueTa OTAEIbHBIX CTPOUTEIBHBIX
AJIEMEHTOB.

[Tocobue MoOkeT OBITh HCIOJB30BAaHO TPH pa3padoTke mpoekTa «VHKEeHEepHO-TEXHUUYECKHE
MEpPONPUATHS TPAXKIAHCKOW OOOpPOHBL. MeponpuATUsS IO MPEenyNpeKICHUI0 Ype3BbIUaHBIX
CUTyalluii» M cocTaBieHuu Jleknapanuum o 0€30MacHOCTH, TaK KaK COAEPXKUT MaTepualbl IO
MPEIYNPEXKACHUIO B3PBIBOB U OMpEIENCHHIO YIIepOoB OT uX mnocnenctBuidl. [locobue moxer
IPUMEHSATBCS IPU BO3AECUCTBUM KaK Jle(IarpaliiOHHbIX, TaK U JIETOHALIMOHHBIX B3PBIBOB.

B mocobun wncnoip30BaHbl KOHLENTYaJbHBIE MOIXOABI K MpOoOJeMe B3PHIBOB U OTHENbHBIC
pe3yJbTaThl UccaeqoBaHuil coTpyaHUKoB ['ocroprexnamzopa Poccun m MI'CY akamemmuka A.A.
[aTanosa, 1.1.H. akanemuka A.B. Mumyesa, 1.1.H. nmpodeccopa b.C. Pactopryesa, K.T.H. JoLIleHTa
A.A. Komapoga, a Takke Marepuansl, pa3padborannsie 1.T.H. mpodeccopamu B.A. T'operbim, JLII.
[Tnnrorunsiv, I'.I'. OpnoBbIM.

[Tocobue omoOpeHo  cekmued  CTPOUTENBbHBIX  KOHCTpykiui  3manuii HTC  AO
«UHUUIIpom3manuii» (mporokost ot 20.07.2000 r. Ne K-21).

1. BBEAEHHE.

1.1. Hacrosimmume ykazaHusi COAEp)KaT Marepuaibl JUisi OOCIeOBaHUS M IMPOSKTUPOBAHMSA
CTPOUTETBHBIX KOHCTPYKIIUU TIOMEIIECHUH, 3/TaHUl U COOPYKEHUN ™, KOTOpBIE MOTYT MOABEPTaThCs
BO3/ICHCTBUIO aBapHIMHBIX B3PHIBOB Ia30- Mapo- MbUIeBO3AYIIHBIX roprounx cmecedd (IITBC) nmnm
B3phIBUaTHIX BemiecTs (BB).

* I[anee 110 TEKCTY, A€ 5TO BO3MOXXHO, CJIOBA IIOMCIICHUSA, 3AaHUA U COOPYKCHUA 3aMCHCHBI CJIOBOM 31aHUA.

VYka3aHus MOT'YT IPUMEHSATHCS B CIEIYIOIINX CIIy4asX:

- NpuU TPOEKTHUPOBAHUHM HOBBIX B3PBIBOMOXKAPOOMACHBIX OOBEKTOB MPOMBIIUIEHHOCTH,
SHEPreTUKH, TPAHCIIOPTA U T.1.;

- s ONpENeNEeHUs B3PBIBOYCTOMYMBOCTU® CTPOUTENBHBIX KOHCTPYKLHN CYIIECTBYIOIINX
3/1aHUM TIpU BO3MO>KHBIX BHEITHUX U BHYTPEHHUX B3pbIBaX;



- IIpU BOCCTAHOBJICHUM IOBPEKIEHHBIX WIIM Pa3pyLICHHBIX 3JaHUM, a TaKK€ MX OTAEIBHBIX
KOHCTPYKIIU;

- IpU TEKYLEM ONPEACIICHUM TEXHUYECKOTO COCTOSHUS CTPOMUTENIBHBIX KOHCTPYKLIHH
B3pPbIBOOIIACHBIX O0BHEKTOB;

- NpU TPOTHO3MPOBAHUM YyIIiepOa OT IMOCIEACTBUN BHEIIHUX W BHYTPEHHUX B3PHIBOB Ha
00BEKTOBOM, MECTHOM U PETHOHAJILHOM YPOBHSX.

* Tlom yCIOBHBIM TEPMHHOM «B3PBIBOYCTOWYMBOCTHY» TMOHHMAETCS TMpeneibHOe TaBjeHHE BO (H)POHTE B3PHIBHOM
BOJIHBI, KOTOPOE MOTYT BOCIIPHHSATH KOHCTPYKIIUU 3/IaHUs 0€3 MOTEPpU UMH HECYIIeH CIIOCOOHOCTH WM TIPUTOTHOCTH K
JanbHENIen SKCIUTyaTalluu.

VYkazaHus HE PacIpOCTPAHSIOTCS Ha MOMENICHUS W 3[aHus, 00CIeI0OBaHNE U MPOSKTUPOBAHHE
KOTOPBIX OCYILECTBIISICTCS 1O CIICIHATFHBIM HOPMaM | ITPaBHJIaM.

1.2. ABapwuiiHble B3pbIBBI MOT'YT HMMETh JETOHAIMOHHBIA M JAediIarpalliOHHBIA XapakTep.
JleToHAallMOHHBIE B3pPBIBBI B arMoc(epe XapaKTepH3yIOTCS COBMECTHBIM JIBUKCHHUEM YIapHOU
BOJIHBI I XMMHYECKOH 30HBI TOPEHUS CO CBEPX3BYKOBOW CKOPOCTBHIO WJIM CKOPOCTBIO OJIM3KOW K
CKOpOCTH 3BykKa. B MOMEHT moaxoja yJapHOW BOJHBI K MPEMATCTBHIO JaBJICHHUE CKAYKOM
MOBBIIIACTCS OT aTMocdepHoro P, 10 3HaueHust Po + APy* Bo (poHTE BOIHBI, @ 3aTEM IMOCTETIEHHO
yOBIBaeT.

* O6o3HaueHne APy mpuMeHseTcs 0OBIYHO [UIS NEeTOHAIIMOHHBIX B3pbIBOB [30], mia neduarpaioOHHBIX B3PHIBOB
MOJKET OBITh IPUHSTO Py

[To mpormiecTBUM BpeMeHU 7t OT MOMEHTa MpPUX0Ja yJapHON BOJHBI (ha3a CXKaTUsS MEPEXOJUT B
¢dazy paspspkeHus, Ho MakcuManbHoe paspsikerne AP < 0.3APy. OQHOBpEMEHHO C JaBICHUEM B
(aze cxxaTsl BO3HUKAET ABM)KEHUE BO3/lyXa B HAIIPABJIICHUU PACIPOCTPAHEHUS BOJIHBI (CKOPOCTHOM
Harop). B ¢ase paspsokeHust BO3ayX IBHKETCS B 0OpaTHOM HAIPABICHHH.

Mopenb 1eTOHAIIMOHHOTO B3pbIBAa PEAU3yeTCsl MPU B3pPbIBAX OPYKHUSI MACCOBOTO TMOPA’KEHUS
OOBIUHBIX B3pPHIBYATHIX BEIECTB, HAPUMEP TPOTWUIIA, W, B PsSJAC CIydaeB, NpU MOJAPBIBE cMecei
YTIE€BOIOPOAHBIX TA30B C BO3AYXOM.

Jednarpannonnoe ropeHue B aTMocdepe ¢ J03BYKOBOH CKOPOCTBIO pacpOCTPAHEHUS TUIAMEHH
XapaKTEePU3YETCs TeM, 4TO (PPOHT IUIAMEHH SIBJIICTCA "MPOHUIIAEMBIM MOPIITHEM", CO3/Ial0IIEeM TTPH
JIBUKCHHUH BIiepeau ce0si BOJIHY cxkatus. M30piTouHoe naBneHne APy B BOJIHE CXKATHS TOCTEIIEHHO
yBeJIMUYMBaeTCs OT (ppoHTA BOJHBI K (PPOHTY IulaMeHUu. MakcumanbHble 3HaYEHHUS] U30BITOUHOTO
JABJICHUS W CKOPOCTHOTO HAmopa JOCTUTAIOTCS mepen (POHTOM IUJIaMEHH, MO03aAH KOTOPOTO
oOpazyeTcss OrHEHHBIM Imap ¢ BBICOKOW Temmeparypoir  wumsmydenus (1800+2500°C).
JleduarpaniioHHBIE B3PBIBBI CO3/IAI0T BOJIHY CHKATHS, MEPEXOJSAIIYI0 HA JaTbHUX PACCTOSHUSX B
cnabyro yaapHYyIO BOJIHY.

1.3. HdednarpaunoHHOe B3phIBHOE T'OPEHHE B IOJIY3aMKHYTOM OO0BEME (BHYTPEHHHH B3pHIB)
XapaKTepu3yeTcs OJMHAKOBBIM JIaBJICHHEM B KaXIOW TOUKe 00bEMA B JaHHBII MOMEHT BPEMEHH.
[Tpu 3TOM OTHOIIICHHE IMHEHHBIX Pa3MEPOB 3AaHUS WM MTOMEIIEHUS, 000PYI0BaHHBIX COPOCHBIMHU
npoéMamu aiisi cHIbkeHus APy 10 6e301acHOro 3HaueHus, He TOJKHO MpeBbimaTh 10.

1.4. B3pbIB0OE30MacHOCTh OOBEKTA TOJKHA 00ECTIEYNBATHCS:

- CHCTEMO MpeI0TBpAalleHuUs B3phIBa (B3PBIBONPEIYIIPEKICHUE);

- CHCTEMOM MPOTHUBOB3PHIBHON 3aIIUTHI (B3PHIBO3AIIUTA);

- OpraHu3alMOHHO-TEXHUYECKUMHU MEPOTIPUATUSIMHU.

1.5. BspbiBo3ammuTa - 3TO MEpOIPHATHSA, OOECIEeYMBAIOIINE 3aLIUTY OOCIYKHUBAIOIIETO
MepCoHaNa, TEXHOJIOTHUYECKOro 00OpYAOBAaHUS, a TaKKe 3JaHUM U COOPYKEHUH OT OMAacHBIX U
BpPEIHBIX BO3/ICUCTBUI B3pbIBA, OCHOBHBIMU U3 KOTOPBIX SIBJISIFOTCSI:

- MaKCHUMaJlbHOE U30bITOYHOE AaBiieHue Py,

- oOpymaronirecs: KOHCTPYKIMH 3/1aHUH, 000PYI0BaHMs, KOMMYHHKAITUI U PA3JIeTAIONIUECS HX
4acTy;

- onacHbIe (DaKTOPHI MOKapa (OTKPBITHIA OTOHb U UCKPBI, TOKCUYHBIE TPOXYKTHI TOPEHUS, IbIM U
T.J.).

1.6. K cTpouTenbHBIM MEPOTIPUSITUSIM TI0 B3PHIBONPEAYNPEAKACHUIO U B3PHIBO3AIIUTE OTHOCSITCS:



- palMoHaIbHas MJIAHUPOBKA TEPPUTOPHUH MPEITPUSATHUS;

- pacmnojoXeHWe Ha HEH TEXHOJOTMYECKHX YCTAaHOBOK, 3JaHUH M COOPYKEHHH,
obecnieunBarotiee 3h(HEeKTUBHOE MPOBETPUBAHNE W UCKITIOYAIOIee 00pa3oBaHHE 30H BO3ZMOXKHOTO
CKOIUICHHS B3PbIBOOIIACHBIX MApOB U ra3oB;

- pa3MelleHre 3AaHUi aJMHUHHUCTPATHBHOTO, XO3SHCTBEHHO-OBITOBOTO HA3HAYCHHS BHE 30HBI
OMacHOW MHTEHCUBHOCTH BO3ECHCTBUS B3PHIBHOW BOJIHBI;

- palMOHAJIbHOE B3aMMHOE Pa3MEIICHHE TEXHOJIOTMYECKUX YCTAHOBOK M IPOU3BOACTBEHHBIX
30aHUA C Y4YETOM BO3JCUCTBUS HAa HUX B3PBIBHOM BOJHBI, HCKJIIOYAIOIIEE BO3MOMXKHOCTD
MOCJIEIOBATEIBLHOTO PA3BUTHS aBapHH;

- YCTPOMCTBO 3allMIIEHHBIX IYHKTOB YIPABIECHUS TEXHOJOTUYECKUMHU IMPOILIECCaMU BO
B3PBIBOOIIACHBIX 3[JaHUSX (OMepaToOpHbIC);

- UCIOJIb30BaHUE TPEAOXPAHUTEIBHBIX (JIETKOCOPACHIBAEMBIX) KOHCTPYKIUH (CTEKON TIyXOTO
OCTEKJICHUS, OTKPBIBAIOIIUXCSA HapyXk y CTBOPOK OKOHHBIX NEPErui€ToB, JBEpel, BOPOT,
JIErKOCcOPaChIBAEMBIX CTEHOBBIX MaHENEH U OKPBITHIA);

- OrpaHMYEHHUE pa3IHBa KHUAKOCTH IPU BO3MOXKHBIX aBapusx (YCTPOMCTBO OOBalOBaHUSA,
MOJ/IOHOB U T.J1.);

- 000CHOBaHHBI BBIOOp MAaTepHajOB U YCTPOMCTBO MOBEPXHOCTEH (TBEPIBIX MOKPHITUH),
CHIDKAIOIIUX CKOPOCTh TEIUIOOTIa4H, KOJIMYECTBO UCTIAPUBIIEHCS KUAKOCTU U TIP.;

- pa3MeNIeHHe TeXHOJIOTHIECKOT0 000pYI0BaHUS HA OTKPHITHIX dTAXKEPKaX M IUIOMIAAKaX U T.JI.

1.7. KonuyecTBeHHas OLICHKA AOMYCTUMOM CTENEHW BO3HHMKHOBEHUS YPE3BBIYANWHBIX CHUTYaLIHIl
(UC), B Ttom umcae ot B3pbiBOB [TIBC, nomkHa omnpenensiTbcss BO3MOMXHBIM COLUAIBHBIM,
HKOJIOTHYECKAM M SKOHOMHUYECKUM yrepoamu [1,2].

B nacrosimee Bpemst GopMHupyeTCs €TUHOE MHEHUE, YTO TEPPUTOPUH C COLMATHHBIM PHCKOM, HE
npesbimatommM 1075, gBaAI0TCS Ge30macHBIME UM HE JOMKHEI MPeyCMaTPUBATh TOMOTHUTEIEHBIX
MEPOTPHUATHIA (KPOME TUTIOBBIX ) IO MPEAYIPEKICHUIO OMACHBIX BO3JCHCTBUI 1 3aIIUTE OT HUX.

1.8. Yposenr UC ot B3psiBOB BB nnu I'TIBC onpenensercs, mpexae BCEro, TEPPUTOPUEH
MOPaXKCHMSI, XapaKTEPOM U MacIITaboM onacHOCTU. [Ipu 3TOM yYUTBIBAIOTCS pa3InyHbIC CIIEHAPUH
pazButuss UC. Macmtabbl OMacHOCTH OMpPEACAIOTCS BEIWYMHON ymepOa. B 3aBucumoctu oT
BeposaTHOCTH pa3Butusi UYC B mpepenax OJHOTO THNA aBapUHM WM KaTacTpodbl MOXKET
IPOTHO3UPOBATHCS Pa3Has BelnnuuHa ymepoa [3,18,21].

[Ipu BbIsIBIIEHUH M TPOCTPAHCTBEHHO-BPEMEHHOM MTPOTHO3UPOBAHUN BO3HUKHOBEHUS B3PHIBOB U
pa3BUTHUA WX TMOCJIEJICTBUN, T.e. BO3MOXKHBIX CLEHAapHUEB pa3BUTHS OMNACHBIX IPOLIECCOB,
HE0OXOIMMO YYUTHIBATH MOKAPKI, 0OPYIIEHNE KOHCTPYKIIUN 3IaHUS, a TAK)KE CICAYIONINE aBapHHU:
Ha DHEPreTHYEeCKHX CHCTEeMax, TPAaHCIOpPTE, Ha KOMMYHAJIbHBIX CHCTEMax HWHKEHEPHOTO
o0ecriedeHrs TOPOJACKUX TEPPUTOPHUN M TPOMBIIUICHHBIX OYHCTHBIX COOPY>KEHUSX, C BEIOpocaMu
PaINOaKTUBHBIX, CHIIbHOJEHCTBYIOMUX M0BUTHIX (CJ/ISB) n Gmosiorndeckn omacHBIX BEIIECTB, C
BO3/IEUCTBUEM MOHU3UPYIOIIETO U 3JIEKTPOMArHUTHOTO U3TYYEHUM U T.1.

1.9. Meponpusitust 110 00€CIeUeHUI0 B3PhIBOYCTOMUNBOCTHY 37[aHUS UM CHIDKEHUIO HArpy30K OT
B3PbIBA JIOJKHBI OMPEIENISITHCS Ha OCHOBE TEXHUKO-DKOHOMHUYECKOTO CPABHEHUSI albTEPHATUBHBIX
BapMaHTOB, MpPU peaju3aluud KOTOPHIX OJHO3HAYHO OOECIEeYMBAETCS BBINOJHEHUE 3aJaHHBIX
TpeOOBaHUN M COMOCTABUMOCTH MO IeneBoMy 3¢ dekty. OObEM CTOMMOCTHBIX U HATypalbHBIX
MoKazarejae MeponmpusTHi JOKEH CpaBHUBATBCA C I[IOKA3aTeIsIMU, XapaKTepU3YIOIIMMHU
MOCJIE/ICTBHSI B3PHIBOB C YYETOM BEPOSITHOCTH MX BO3HHUKHOBEHHS, T.€. BEIMYMHON BO3MOMXKHOTO
ymiepoa.

1.10. PaznuyaroT BHENIHUE U BHYTPEHHHUE 1O OTHOIICHUIO K 3/IaHUSIM U COOPYKEHHSIM B3PbIBBI,
MEPOIPUATHSI [0 3aIIUTE OT KOTOPHIX UMEIOT MPHHITUITHAIBHO Pa3HbIi XapakTtep [27].

1.11. IlpoexTHass JOKyMEHTauus [UIsl CTPOUTENIBCTBA WM PEKOHCTPYKLUUHU 3JaHUN U
COOPY’KEHHH B3pbIBOOMACHBIX MMPOU3BOJICTB MO COCTaBY U 0ObEMY BBHINIOJIHSAETCS B COOTBETCTBUH C
TpeOOBaHUSMU HOPMATUBHBIX JTOKYMEHTOB.

[losicuutenpHas 3amucKa K IMPOEKTY JOJDKHA COJEp)KaTh MepedeHb 3aJlaHHBIX TpeOOBaHUN U
000CHOBaHHME MPHUHATHIX perieHui [18].



2. BHEIIIHUE B3PbIBLI.
2.1. O01mme moJ10KeHus.

2.1.1. Hacrosmue yka3aHus COAEp)KAaT MaTepuaibl A IPOEKTUPOBAHUSA HECYUIUX U
OrpaXkJAIOIIMX KOHCTPYKIMH MPOMBIIIJIEHHBIX 3/JaHUIl IPU BHEIIHUX B3pbIBaX, BKIIOYAIOIINE
CTPOUTENIbHBIE MEPOIPHUATHS 10 B3PHIBO3AIIUTE, PEKOMEHJAINN 10 00bEMHO-TUIAHUPOBOYHBIM U
KOHCTPYKTUBHBIM DPELICHUSM B3pPbIBOYCTOMUYMBBIX OOBEKTOB, a TaKKe pPacdyéT HECYIIHUX H
OTpaKJArOIIMX CUCTEM 3/1aHUN U UX OTIENbHBIX SJIEMEHTOB.

VYkazaHus pacpoCTpaHsAIOTCs Ha 00CIeI0BaHNE U PEKOHCTPYKLIMIO B3pbIBOYCTOWYMBBIX 3/1aHUI.
B wMarepmanax ocHoBHOe BHHMMaHue yxaenaeHo B3peiBaM [TIBC u o6brunbix BB. Ilpu
MMPOCKTUPOBAHUHU  3alIUTHBIX COOPYKEHHMH rpaxkmanckoi o6oponsl (3CI'O) Heobxommmo
UCIIOJIb30BATh YKa3aHHS U MOJIOXKEHUs ToKyMeHToB [12, 30].

2.1.2. [Ipu BBIIOJIHEHUH YCIIOBHS

Py < 2.5-Wp, 1)

rae Py - u30bITOUHOE AaBiieHHEe BO (DpOHTE MPOXOsIIeld BO3AYIIHONW BOJIHBI B (paze cxaTus,
OIIPEAEIIAEMOE 110 COOTBETCTBYIOIIUM METOJUKAM;

Wo - HopMaTHBHOE 3HAYCHUE BETPOBOT'O JIABJICHHS, OnpejiensemMoe o [4],

KOHCTPYKIUHU, y3JIbl U OCHOBAHUS TaKUX 3[JaHUN CIIEIyeT PacCUUTHIBATh TOJIBKO Ha OCHOBHOE
COUYETaHME HArpy3o0K, T.e. 6e3 yuéTa BO3IeHCTBUS B3phIBA.

2.1.3. B mHacrosimiee BpeMsi HOPMATHUBHBIE JOKYMEHTHI PEriaMEHTHUPYIOT OCOObIE YCIIOBHS
MIPOEKTUPOBAHMS 3/1aHUN YIpPaBIEHUS NPOU3BOACTBOM (ONEPATOPHBIX) B3PHIBOIMOKAPOONACHBIX
XUMHYECKUX, HEPTEeXUMUYECKNX U HedrenepepabaThBAIONINX MPEANPHUATHI, B KOTOPBIX
MPEeAyCMOTPEHO MOCTOSHHOE MPpeObIBaHNE TEXHUYECKOTo nepconana [20].

Pacuérel moka3pIBalOT, YTO CYIIECTBYIOIIME 3/1aHUSI OTIEPATOPHBIX HE BBIICPKUBAIOT HATPY30K
OT aBapUMHBIX B3PHIBOB Ta30BO3NYIIHBIX Toptounx cmeceit (I'C). Ilpm TpamunmoHHBIX
KOHCTPYKTHUBHBIX PEUICHHUSIX 3THU 3JaHMsI MPHUIUIOCH Obl pacroyiaraTh OT UCTOYHWKA B3phIBA HA
paccrosiHusAX Oojiee KHJIOMETpa, 4YTO DSKOHOMHYECKH HEIEeNecoo0pasHO M MPaKTUYECKH
HEBO3MOXXHO.  B3ppIBOycTOHYMBBIE  37aHHSI  SBIAIOTCS  OOBEKTaMH HOBOTO  THMA IO
KOHCTPYKTUBHOMY MCIIOJIHEHHUIO.

JUiss Ipyrux 30aHUM U COOPYXKEHUM B3PBIBOIIOXKAPOOIACHBIX IIPOU3BOJACTB B3PBIBO3ALUTHOE
ucrnoyiHeHue 0e3 crenuanbHOro 000CHOBAHUS HE TIPEyCMaTPUBACTCS.

2.1.4. Bo B3pBIBOYCTOWYMBBIX 3[IaHUSX JOJDKHA OBITh MCKJIIOYEHA BO3MOXKHOCTH pPa3pyIICHUs
OCHOBHBIX HECYIIMX M OrpPaKJIAIOIINX KOHCTPYKUIMH. J[omyckaroTcs MOBpPEKIACHUS KOHCTPYKIIMM
CIIy4yallHOTO XapakTepa, HE BIHUSIONME HA UX MPOYHOCThb, YCTOMUHMBOCTb M HEKOTOPHIC
SKCIUTYTAI[MOHHBIE XapaKTEPUCTHKH, a TaKKe TPeOYIOIe He3HAUYUTENbHBIX MaTepUalbHbIX 3aTpar
Ha MPOBEJICHUE PEMOHTHBIX paboT.

2.1.5. ObecnedueHne B3pHIBOYCTOMYMBOCTH TIPH BHENIHUX aBapUUHBIX B3pbiBax ['C MoOXkeT
OCYUIECTBJISITHCA 110 ABYM HAIPABJICHUSIM:

- CHIDKEHUEM H30BITOUHOTO naBlieHus Py, 3a CYET yAaleHus 3JaHUN ONepaTOpHBIX OT
MOTEHIMATBHBIX UCTOYHUKOB B3pbiBa ['C;

- MIOBBILICHUEM ITPOYHOCTH U YCTOMYMBOCTH KOHCTPYKIMI K JEHCTBUIO TUHAMUYECKUX HArpy30K
OT BO3yIIHOW BOJHBI B3phiBa ['C.

[Ipu pazpaboTke ONTUMAIBHBIX PEIMICHUH MO 00ECIEYCHUIO B3PHIBOYCTOMYMBOCTH 3JaHUN TIPHU
BHEITHUX aBapuiHBIX B3pbIBax ['C pekOMEeHIyeTCsl yIUTHIBaTh 00a YKa3aHHBIX HAIIPABICHHUS.

2.1.6. Ilpu npoeKTUPOBAHUHU KOHCTPYKIIMK B3PBIBOYCTOMYMBBIE 3aHUS CJIEAYET OTHOCUTH K 1-
MY KJIACCY OTBETCTBEHHOCTH 3JIaHUN M COOpYXKeHHit [4].

2.1.7. B HacTosSmMX YyKa3aHUAX PACCMATPUBAIOTCS OTACIBHO CTOSIIUE, HE 3arIyOJICHHBIC B
TPYHT U HE 00BaJIOBaHHBIE TPYHTOM B3PBIBOYCTOWYNBEIC 3TaHHUS.

2.1.8. B3pbpIBOyCTOMYMBBIE 31aHUSI HA TEPPUTOPUSX MPEANPUATHI CIEAYET pacrosaraTh:

- Ha PacCTOSHMUSX OT COCEQHUX 3JaHUN U COOPYKEHHH, MPEBBIIAIOUIUX IOJIOBUHY BBICOTHI
OOJIBIIIETO U3 HUX, HO HE MCHEE PACCTOSHUH, onpeaesieMbIx 1o [14];



- Ha OTMETKax 3eMJH, OoJjiee BBICOKMX I10 OTHOLICHHIO K IPOU3BOJACTBEHHBIM 3IaHHSIM,
COOpPYXKEHHMSIM M HPOXOAALIMM IO TEPPUTOPUU MPENNPUATUS KEJNE3HbIM MU aBTOMOOMIIBHBIM
Joporawm;

- TOPLIEBBIM (pacajoM K BO3MOXKHOMY UCTOYHUKY B3PbIBA;

- ¢ Y4ETOM pO3bI BETPOB U peiibeda MECTHOCTH.

Pacrnionoxenune 31aHuil ¢ yuéToM po3bl BETPOB M pelbeda MECTHOCTU CBSI3aHO C BO3MOXKHBIM
npeiidpom obnaka I'C, KOTOPBII 3aBUCHT OT MPEUMYILIECTBEHHOTO HAIIPABJICHUS BETpa U 00bEMHOTO
Beca rasza. B3pbIB MOXKET TpOU30UTH Mpu Apeiide obmaka WM HAKOTUICHUH ra3a Ha 0oJiee HU3KUX
OTMETKaX MECTHOCTH, YTO IIeJIeCOO0pa3HO yYUTHIBATh MPHU Pa3pabOTKe TEHIUIaHA MPEATPHUSITHS.
ITpu cooTBeTCTBYIONMEM 0OOCHOBAHUH JIONYCKAETCsl YKa3aHHbIE BbIIIE TPEOOBaHMSI HE YUUTHIBATb.

2.1.9. Ilpokiagka  TpaH3UTHBIX JMHUW  BOJOMPOBOAA,  KaHAJIU3allMM,  OTOIUICHMS,
AJIEKTPOCHAOKEHHUS, a TAKKE TPYOOIPOBOJOB CKATOTO BO3/1yXa, ra30MPOBOIOB M TPYOOIIPOBOIOB C
MIEPErPETON BOAOM Yepe3 B3PhIBOYCTOMUUBBIE 3JaHUS HE JOMYCKAETCS.

[Ipu BO3melcTBUU pacdyE€THBIX HArpy3ok, npepsimaronmx 400 klla, kaHaTM3alMOHHBIE CTOSKHU
JOJDKHBI OBITH 3aKJTIOUEHBI B CTaJIbHBIE TPYOBI HITH JKeJI1€300€TOHHbBIE KOpoOa, Hal&KHO 3a/1eTaHHbIe
B KOHCTPYKLIUH T0J]A.

2.1.10. B paifonax ¢ o6béMOM cHeromepeHoca 3a 3umy 400 M%/M u Gojee, ompeenseMoM B
COOTBETCTBHMU ¢ TpeboBanmsmu [15], HeoOxomumo mpemycMaTpWBaTh MEPOINPHUATHS IO
CHETO3allUTE B3PHIBOYCTOWYMBBIX 3/aHUAX C YUETOM HalpaBJICHUS IEpeHOca CHera Mpu o0IuX U
HU30BBIX METEIISX.

2.1.11. B mnomenieHusX B3PbHIBOYCTOMUMBBIX 3JaHUN CJENyeT MPEAyCMaTpUBaTh CUCTEMBI
BEHTWISALIUH, OTOINICHUS], CBSI3U, BOJOCHA0KEHHUS, DJIEKTPOCHA0XKEHUS U KaHAJIN3ALUH.

PesepBupoBanue (nyOnaupoBaHue) OOOpYHZOBaHUS JTUX CHCTEM, Kak MpaBUJIO, He
IpeyCMaTpUBACTCA.

Cuctembl OTOIUICHHS, BOJOCHAOXKEHMSI, JJIEKTPOCHAOXKEHMSA W KaHAIM3ALUUU  CIEAyeT
IIpeJycMaTpuBaTh OT HAPY)KHBIX IUIOIIAJ0YHbIX CETEH MpeapUsTHUS.

[To Han&KHOCTH »HIIEKTPOCHAOKEHHUS DICKTPONPUEMHUKH CIEAYeT OTHOCHTh K TIepBOM
KaTerOpHH WJIA K 0COOOH TpyIIie IEPBOM KaTErOpHUH.

2.1.12. CucteMbl BEHTWISILIMK B3PHIBOYCTOMUMBBIX 31aHUM MpeIHA3HAYAIOTCS A 00ecTeueHHs
HOPMATHUBHBIX IapaMeTPOB BHYTPEHHEH BO3AYIIHOW Cpelbl NOJaBAEMbIM B 3/1aHHE OYMIIECHHBIM
Hapy>XHBIM BO37yXOM, a TaKkKe Uil 00ecreueHHs] 3KCIUTYyTallMOHHOTO Mojnopa (M30bITOYHOTO
JABJICHHS BO3yXa) BHYTPH 3/1aHUSL.

CucreMy BEHTHJISIIIMU CIIEAYET MPOSKTHPOBATh HA JIBA PEKUMA: YUCTOW BEHTWISMH (pexuM )
1 putsTpoBeHTUISIHHU (peskum 11).

[Tpu pexxume | TpeGyemblii Ta30BbIi COCTAaB U TEMIIEPATYPHO-BIAKHOCTHBIE TTapaMeTphl BO3AyXa
BHYTPH [TOMEUIEHHUs 00€CIeYnBaOTCs MyTEM MOAAYN HAPYKHOT'O BO3/1yXa, OUUIIEHHOTO OT IBLIH.

IIpu pexxume |l monaBaeMblil B MOMELIEHUE 34aHUS HapYXHBIA BO3AYX, KPOME TOTO, AOJKEH
OYMILATHCS OT ra3000pa3HbIX U a3PO30JIbHBIX COCTABIISAIOLIMX.

Paboraromass BO  B3pHIBOYCTOMYMBOM  3/IaHUM  CMEHa  JIOJDKHa  OBITh  OCHAICHA
WHAMBUYaJIbHBIMU CPEACTBAMU 3aILUTHI (IPOTUBOra3aMu) U 00y4eHa MOJIb30BAHUIO UMH.

B wMmecrax, rae BO3MOXKHA 3ara3oBaHHOCTb IPHU3EMHOIO HAapyKHOTO BO3JyXa BpEIHBIMU
BEIIECTBAaMM, BO B3pBIBOYCTOWYMBBIX 3J@HMSX CIENyeT MpeAyCMaTpUBaTh OCHAILEHUE CUCTEM
BEHTHSILIUKM CpeJICTBaMH, oOecrieunBaromumMu pexxuM |1l moamopa u perenepanuu BHYTPEHHETO
BO3JIyXa JIJIsl 3alIMTHI OT OKKUCH yrieposa (rpu noxape) u CIISB.

2.2. O0BEMHO-IINIAHUPOBOYHBIEC PELICHHS.

2.2.1. O6BEMHO-TUTAHUPOBOYHBIC PEIICHHS B3PHIBOYCTOWYMBBIX 3aHUI JTOKHBI 00€CTIeUnBaTh:

- MPOCTYI0 W YETKYI ITUIAHUPOBKY C MHUHUMAJIBHBIM Pa3zHOOOpa3HeM TMPOJIETOB, a TAKXKE C
HaUMEHBIINM IIEPUMETPOM HAPYKHBIX CTEH;

- HanboJiee SKOHOMUYHOE HCTIOIh30BaHIE BHYTPEHHET0 00hEMA U TUTOMIAICH;

- ynoOcTtBo  pa3MelieHHs OOCTY)KMBAIOLIEro IEpCoHajga, a TakkKe BO3MOXHOCTh
CaMOCTOSATENILHOT'O BBIX0/1a NIEPCOHAJIA U3 3[JaHusl ITocIie aBapuiiHoro B3psiBa ['C;



- palMOHAJIbHOE pa3MEIICHUE WHXKEHEPHO-TEXHUYECKOro 00OpYyJIOBaHus, YHOOCTBO €ro
MOHTAaKa M DKCIUTyaTalllu;

- BO3MOXHOCTb PEKOHCTPYKIIMH U NIEPEX0/1a HA HOBBIE IPUHIUIIBI U CUCTEMBI YIIPABIICHUS.

2.2.2. B3pbIBOYCTOWYHMBBIE 3JaHUS OMNEPATOPHBIX CIEAYET NPOCKTUPOBATH, KakK IPaBUIIO,
OJTHOATaKHBIMHU, HEOOJIBILIOTO pa3Mepa, MpocTor (opMBbI B IUIaHe, 0€3 mepenana BICOT CMEXHBIX
Y4aCTKOB, C OPraHU30BaHHBIM HAPYKHBIM BOJOCTOKOM.

dacanpl B3pHIBOYCTOWYMBBIX 3/aHUM JTOJMKHBI OBITH MPOCTHIMH - 0€3 BBICTYIMAIONIMX YacTew,
BBIEMOK M HHIII, a HAPY’KHbIE CTEHBI - 00TEKaEMbIMHU U IJIaJIKUMH, T.€. 0€3 apXUTEKTYpHBIX JeTalell,
MapaNeTHbIX IUIUT, KO3BIPHKOB U T.II.

VYCTpolCcTBO 4YepAadyHbIX MNEPEeKPBITUM M YCTAaHOBKA TEXHOJOTMUYECKOro oOOpYyIOBaHUS Ha
MTOKPBITUY 3aHUH ONIEPATOPHBIX HE TOIYCKAETCS.

2.2.3. T'abapuTHbIE CXeMbl B3PBIBOYCTOMYMBBIX 3aHUN OMPEACIAIOTCS MX (YHKIIMOHATBHBIM
HA3HAYEHUEM U KOHCTPYKTUBHBIMH PELICHUSIMHU, A TAK)XKE YPOBHEM PAaCUETHBIX HArPY30K.

B 3paHusAX omneparopHeIX C€ HUCIHOJb30BAHUEM HKEJIE300€TOHHBIX COOPHO-MOHOJIUTHBIX
KOHCTPYKIUHU IierecooOpa3Ho MPUMEHSTh CETKU KOJOHH 6x6, 6x4.5, 6x3, 6x2 m. bonee kpymHas
CeTKa KOJOHH ¢ mpoiéramu 10 18 M mpuMeHsieTcs NMpU HEOOXOJUMOCTH CO3AAaHUS OOJBIINX
3aJbHBIX TOMEIICHUH. 3JaHUs ONEepaTOPHbIX M3 MOHOJMTHOTO JKeJIe300€TOHa MOTyT HMETh
pa3Mepsl MTOMEILECHUHN, ONPEACIAEMbIE TEXHOJOTHMYECKUM 33JaHUEM, TEXHUKO-DKOHOMUYECKUMH
[I0KA3aTeJIsIMU U PACUETOM.

2.2.4. BeicOoTy NOMEIIECHHUH ClIeAyeT MPUHUMATh MUHUMAJIbHO BO3MOKHOM, HO HE MeHee 2.4 M.

Bricora oT moma g0 HM3a BBICTYMAKIIUX YacTell KOMMYHHKAIMK, OOOpPYIOBaHHUS W
CTPOMUTENIBHBIX KOHCTPYKLIUH B MECTaxX PETyJIIPHOrO NMPOXOAA JIOJCH M Ha IMyTAX HBaKyalluH - HE
MeHee 2.2 M, @ B MECTax HEPETyJSIPHOTO MPoXoAa Joei - He MeHee 2.0 M.

ITon BBICOTOM NMOMEIIEHUS MOHUMAETCS PACCTOSIHUE OT YHUCTOrO I0JIAa IO IUIOCKOCTH IOTOJIKA.
[Tpu 3TOM TIOCKOCTBIO MOTOJIKA CIEAYET CUUTATh: MPH IUIOCKOM MOKPBITHH - HU3 COOPHBIX WM
MOHOJIUTHBIX IUIUT, IPH PEOPUCTHIX MOKPBITHSIX - HU3 CTPONUIBHBIX KOHCTPYKIUI.

BenTunsiimonnsie Kopoba U BO3yXOBOJBI CIIEAYET MPOKIAIbIBaTh BIOJIb CTEH WM Oalok 6e3
YBEJIMYEHUS BBICOTHI TOMEILIEHU M.

2.2.5. 3naHus OonepaTOPHBIX MOTYT MMETh KPOME MPOU3BOJICTBEHHBIX M OBITOBBIX MOMEIIECHHHA
(GMIBTPOBEHTUIISALIMOHHBIE KaMEPbl, CAHUTAPHBIE Y3JIbl WJIM KOMHATBI U TaMOYPBI.

[TnmanupoBKY MOMEIEHUI ClieAyeT MPOBOAUTH B COOTBETCTBUU ¢ TpeboBanusimu CHulloB nim
OTpacJIEBBIX JOKYMEHTOB.

2.2.6. Bxonbl 1 OKOHHBIE TIPOEMBI CIIEIYET pacioiaraTh Ha OOKOBBIX M 3a{HEM 110 OTHOLICHHUIO K
BO3MOYKHOMY HAllpaBJIEHUIO PACIpPOCTPAHEHUS B3PBIBHOM BOJIHBI (hacaiax B3pbIBOYCTOMYMBBIX
3JTaHUM.

KonnuecTBO BX0OI0B B 31aHHE ONEPaTOPHOM JOKHO OBITh, KaK MPaBUJIO, HE MEHEE 2-X.

2.2.7. B HapyXHBIX CTE€HaX B3pPbIBOYCTOMUYMBBIX 3[aHUI CIE€IyeT NMpeAycMaTpUBaTh pa3ieibHbIe
OKOHHBIE NIIPOEMBI C MHHHMMAJIBHO BO3MOJKHOM IUIOIIAJBIO, HCIOJIB3YEMBIE ISl €CTECTBEHHOIO
OCBEILLEHUS TOMEUICHUM WM MX OTHENIBbHBIX y4acTKOB. [Ipum 3TOoM pa3mephl fYEEK OKOHHBIX
NEePEIUIETOB JODKHBI ObITh MUHUMAJIBHBIMH.

[Ipu cooTBeTCTBYIOLIEM OOOCHOBAaHUM JOMYCKAETCS MPOCKTHPOBAHUE 3/IaHUI OMEPATOPHBIX C
HCKYCCTBEHHBIM OCBEILIEHUEM 0€3 CBETOBBIX MPOEMOB.

2.2.8. B KkauecTBe 3amOJHEHUS OKOH CJEIyeT NPUMEHITh OOBIYHOE OKOHHOE WIH
HEMOJIMPOBAHHOE BUTPUHHOE CTEKJIO, a TaKkKe YAApOIPOYHOE OE30CKOJIOYHOE CTEKIIO,
MOJMUKAapOOHATHBIM TUIACTMK M T.I. Marepuanbl. C Iepl0 MOBBIMIEHUS HECylell CIoCOOHOCTH
OOBIYHOE OKOHHOE WJIM BUTPUHHOE CTEKJIO MOXET OBbITh OKJIEEHO C BHYTPEHHEW CTOPOHBI
MTOJIMXJIOPBUHWIOBOH IIJIEHKOM.

C nmenpro npenoxXpaHEHHs CTEKON OT pas3pyLIeHUs JOIYCKAeTCsl YCTpauBaTh CIICLAAJIbHBIC
JKaJIt03H, 3aKPBIBAIOIINECS IPU HAPYKHOM B3pBbIBE.

2.2.9. Jlna BXODOB B 37aHUE OMNEPATOPHOM CIIEIYEeT yCTpauBaTh TaMOYphl, 00OpYJAOBaHHBIC
HapyXHBIMU 3aIUTHO-TEPMETHUUECKUMHU JABEPSMHU, BOCIPUHUMAIOUIMMU pacu€THbIE HArpy3Ku, W
BHYTPEHHUMH I€pMETHYECKUMU JIBEPSIMU. J[Bepu TamOypa 0JIKHBI OTKPBIBATHCSI HAPYXKY.



B ceBepHoil cTpoutenbHO-KIUMaTUYecKod 30He [15] momyckaeTcsi yCTpOMCTBO JIBOMHBIX
TaMOypOB € TpeMsi ABEpSAMH, M3 KOTOPBIX IOCIETHSS BEPh BHYTPH IOMEIICHHS MOXET OBbITh
OOBIYHO.

[Ipu cooTBeTCTBYIOIEM 0OOOCHOBAaHUH JOIMYCKAETCSI YCTPOMCTBO BXOJOB O6€3 TaMOYpOB.

2.2.10. ®unprpoBeHTUIAMOHHBIE ToMenleHus (PBII) nomkHBI NpUMBIKATE K HapyXHBIM
CTeHaM 3JaHUsl OINEepaTOPHON M pa3Meniarbcsi BOJM3M BXOJOB B 3JaHUE. DTU IMOMEIICHUS, Kak
MPaBUJIO, CJIEAYET OTACIATh OT JAPYI'MX IOMELICHUH INEeperopojkaMu € OOBIYHBIMU JIBEPSIMH.
Pa3mepbl 3THX TMOMEIIEHUN OMNPENENAIOTCs B 3aBUCUMOCTH OT Ta0apUTHBIX pa3MepoB
(UIBTPOBEHTUIISAIIMOHHOTO 000PYAOBAHUS U TUIOIIAAN, HEOOXOIUMOM /TSl €r0 0OCITY>KUBAHUSL.

2.2.11. Jlna 3amuThl 3JEMEHTOB CHCTEMbl BEHTHIAIIMM OT B3PBIBHBIX BOJIH 3a00pHBIE H
BBITSDKHBIC KaHabl 00OpYIYIOTCS MPOTHUBOB3PBIBHBIMH ycTpoiicTBamMu YDOC wmmu MDOC u
pacIIMpUTENbHBIME KaMepaMu WJIM HKBUBAJIEHTHBIMU UM 10 O00BEMY ydacTKaMH KaHAaJOB
OO0JIBIIIETO CeUYEHUSI.

PacmmpurenbHble KaMepbl WIM KaHaibl BO3BOJSATCS 32 MPOTHUBOB3PHIBHBIMU YCTPOICTBAMH 0
(UIBTPOBEHTHIISIIMOHHOTO 00OPYAOBAaHUS IIPH YCIOBUU Pa3MEIICHUS MOCIEAHEr0 BHYTPU 37aHUs
onepaTopHoi. OOBEMBI paCHIMPUTENBHBIX KaMep WM KaHAJIOB CleAyeT NPUHUMATh HE MEHee: JJis
MDC - 0.5 m®, mst VOC -8 -2 M2, st VOC - 25 - 6 m°.

Bxonpl B pacmupuTenbHble KaMepbl M3 TMOMEUICHHs 3/aHus OOOpYAYIOTCS TepMETHUYECKUMU
JIBEPSIMU UJTU CTaBHSMH.

CucreMbl BEHTUISIIUU MOTYT OBITh COBMEUIEHBI C CUCTEMaMU KOHAUIIMOHUPOBAHUS.

2.2.12. Otnenky noMeueHuil B3pbIBOYCTOMUNBBIX 3/1aHUM ClIeAyeT MpeaycMaTpuBaTh COTJIaCHO
TpeboBaHuit coorBeTcTBYIOMMX r1aB CHull B 3aBHCHMOCTH OT Ha3HAYEHUS TOMEIIEHUH.

B nowmemieHusix He J[OMyCKaeTcs OLITYKaTypUBaHME IIOTOJKOB M CTEH, OOJMIIOBKA UX
KepamMuueckod MIUTKOW. [lombl, MOTONKM U CTEHBl CleAyeT MOKPbIBaTh CHUHTETHUYECKUMHU
MaTepHallaMH CBETJIBIX TOHOB. CTEHBI U MOTOJIKH B TIOMEIIEHUSAX (PUIBTPOBEHTHIIALIMOHHBIX KaMep
OKpAILIMBAIOTCA TOJUBUHWIALIETATHBIMU KpackaMu, a MeTaJUIMYecKHe JBEepU U CTaBHU
CUHTETHYECKUMU KpacKkaMu (TpuQIIeBBIMU, aTKUTHO-CTUPOIBHBIMU U JIP. ).

[IpMmeHeHne MOABECHBIX MOTOJIKOB JIOMYCKAETCA B COYETAHUM C 3AIIUTHBIMU MEPONPUSITUIMU
MPOTHUB UX OOpYIICHHUS.

2.2.13. B3pbIBOyCTOWYNBBIE 37aHUSI MOTYT UMETh, KPOME MPOU3BOJCTBEHHBIX, OBITOBBIX H TIP.
MMOMENICHU M, MyHKTHI YIPaBICHUS TPEANPUITUEM MTPYU BOSHUKHOBEHUH aBapUMHON CUTYyaIUH.

HeoOxonuMocTh myHKTa yIpaBieHus, a Tak)Ke IKCIUTMKALUS IPYTUX MMOMEIIEHUN Onpeaensercs
B KaJKJJOM KOHKPETHOM CJIy4ae U yKa3bIBAaeTCs B 3aJaHUH HAa IPOEKTHPOBAHHUE.

[IyHKT ympaBlieHHMs TpeaHa3HayaeTcs J[UId pa3MEIIeHUs COTPYIHUKOB MPENNpHUsITHS, B
0053aHHOCTH KOTOPBIX BXOJUT JTUKBUAALUS TOCIEACTBUN aBapUITHBIX CUTYAIIH.

[Tomemienue myHKTa yIpaBieHUs CIEAyeT pacrojaraTh BOJIM3U OJHOTO U3 BXOJOB B 3JaHHE U
OTIENATh OT IPOU3BOJCTBEHHBIX IOMELIEHUM HECrOpPA€MbIMU IEPETOPOAKAMU C IPEAEIOM
orHecroiikoctn 1 wac. Hopmy momanmu Ha OXHOTO pabOTAOIIET0 B IYHKTE YIPaBICHHS
peKOMeH IyeTcs IPUHUMATh 5 M2 63 yuéTa IIomaa, HeoOXOMUMOi ISl CPEICTB CBA3M.

2.3. KoHcTpyKTHBHbBIE pellIeHus].

2.3.1. KOHCTpYKTHBHBIE PELICHUsI B3PHIBOYCTOWYMBBIX 3[aHUN JOJDKHBI 00ECIeunBaTh 3aIIUTY
00CITy’)KMBAIOIIETO MEPCOHANA U PACIONOKEHHOTO BHYTPHU 3/1aHKsI 000pyA0BaHMs OT BO3JEHCTBUSA
BHEIIHUX B3PBIBHBIX BOJH M 00JOMKOB KOHCTPYKIMI COCETHUX 3AaHUI U COOPYKEHUIA.

KOHCTpYKTUBHBIMH ~ 3JIEMEHTaMHU  3JaHUN  SBIAIOTCA  HECyIUe,  OrpaxJamoliue U
BBIFOPA)KMBAIOIINE KOHCTPYKIMH: Hapy>KHbIE U BHYTPEHHHE CTEHBI, TOKPHITHE, KOJIOHHBI, OaJlKH,
MEPETOPOJIKH, CIUIONIHAS (yHIaMEHTHAs TUTMTA WM OTIEIbHBIC CTONOYaThie (JICHTOYHBIC) WITH
NepeKpECTHRIE JICHTOUHBIE (DYHIAMEHTHI M 3JIEMEHTHI BXOJIOB - CTEHBI TamMOypoOB, IBEpHBIE U
OKOHHBIE MPOEMBI C 3alIUTHBIMH YCTPONCTBAMHU (YCHJICHHBIMH JBEPHBIMU M OKOHHBIMH paMaMH U
[IOJIOTHUILAMHY, CTIELIUATIBHBIMU CTEKIIAMHU, 3aTBOPAMH, KAJIIO35IMHU U T.I1.).



2.3.2. B3pbIBOYCTOMUYMBBIE 3/1aHUSI ONEPATOPHBIX IMPOEKTHUPYIOTCS KAPKACHBIMH C IIOJHBIM
(puc.l) wnm HemonmHbIM (puc.2) KapkacoM H OeckapkacHbiMH (puc.3,4), B TOM 4YHCIE U3
MOHOJIUTHOT'O JKeJIe300eTOHA.

HapyxHble orpaxnaronue KOHCTPYKLUHUH CTE€H MOTYT BBINOJHSITHCS M3 COOpPHBIX MaHesnen
(puc.l), OIOKOB CTEH TMOABAJOB C MOHOJIUTHBIMH JKEIC300C€TOHHBIMH BCTaBKaMu (pHC.2),
YHUDUIIMPOBAHHBIX JIBIPUYATHIX OJIOKOB (pHC.3), MOHOJUTHOTO KeJIe300€TOHA C yTeIUIUTENeM (pucC.
4), TpEXCIOWHBIX TMaHENed C YCHUJICHHBIM CJIOEM Kelle300€TOHAa, PEeOPHUCTHIX IUIUT CO CIIOEM
yTeIIUTeNs MeXAy pEOpamu, HarpuMep, JIEFKoro OeToHa U T.J.

JJis KapKacHBIX 3aHUN OMEPATOPHBIX CIENYET, KaK MPaBUIIO, IPUMEHATH COOPHO-MOHOIIUTHBIC
MOKPBITHUS, COCTOSAIIME U3 COOPHBIX KeNEe300€TOHHBIX IUIUT M MOHOJUTHBIX y4acTKoB. COOpHBIE
TUTUTHI B 3aBUCUMOCTH OT Harpy3KH U IIara CTPONUIBHBIX KOHCTPYKIIUH UCIIONB3YIOTCS B KAUECTBE
HECYIIMX S3JIEMEHTOB WM HeChEMHOW omanyOku. [lpm 3TOM memecooOpa3HO oOecmeunBaTh HX
COBMECTHYIO pa0OTy C MOHOJIUTHBIM OETOHOM.

B kauecTBe CTpONUIBHBIX KOHCTPYKLIMH HPUMEHSIOTCS KEJe300€TOHHBIE OalKu, CTalbHbIE
0aJIKu CBapHBIC MIU U3 MPOKATHBIX MPOQUIIeH.

Jlist HeChEMHOM OMamyOKu PEKOMEHIYETCS TaKKe MCIOJIb30BaTh CTATBLHOM MPOGUINPOBAHHBINA
HACTHIL.

2.3.3. Hecymas cucremMa 3/aHUs, COCTOAIMIAs M3 COOPHBIX >KEJIe300€TOHHBIX KOHCTPYKIIHH,
MOXKET BOCTIPUHUMATH 3HAYUTEIHLHO OOJBIINE HATPY3KH OT B3PHIBHOW BOJHBI MPH H3MCHEHHH
OOIIETIPUHATBIX ~ KOHCTPYKTUBHBIX  pemieHuidl. Tak, Hampumep, TNpU  MOPOESKTHUPOBAHHUU
B3PBIBOYCTOWYUBBIX 3[aHUI MO KAPKACHON CXEME YCTaHOBKA KOJOHH MO KOOPAMHAIIMOHHBIM OCSIM
c maroM 2 M (puc.l) MO3BOJAET YBEITUYUTh HECYIIYIO CIIOCOOHOCTh THUIIOBBIX CTEHOBBIX TMaHEJCH
6onee uem B 15 pas.

B moOKpbITHM B3pHIBOYCTOWYMBBIX 3/1aHUM CJEAyeT HCIOJIb30BaTh >KEJIEe300€TOHHbIE Oallku
YCTaHABIIMBAa€MbIE C IIAaroM, MO3BOJISIONIMM BOCIPUHUMATH 3aJaHHBIE HArpy3Ku. Eciau THIOBBIE
cOOpHBIE GaNKW 3ampoeKTHpoBaHbl Ha Harpy3Ky 10 kH/M? u mar 12 M, TO yCTaHOBKa 3THX 0aloK
gepe3 1.5 M MO3BOJMUT yBENUYHTHh MX HECYHIyHO cocoOHOCTH B 10 pa3 (¢ yuéToM NMHAMUYECKUX
COTPOTHUBIICHU OCTOHA U apMaTypHhI).

[Ipy u3MeHeHUM YCIOBUN pabOThl THUIOBBIX KOHCTPYKUMH HX NpHUMEHEHHEe Oe3 IOJHOTO
nepepacuéra no JeiCTBUTENbHBIM PACUETHBIM CXEMaM HE JIOITYCKaeTCsl.

2.3.4. HeusmeHseMOCTb  KapKacoB  B3pBIBOYCTOMYMBBIX  3JaHMM IO  IONEPEYHBIM
KOOPJIMHAIIMOHHBIM OCSIM OOECIIeUHBAETCS JKECTKOCTHIO CTE€H, KOJIOHH M 3alleMJIEHUEM KOJIOHH B
(yHIIaMEHTBI, a IO IPOAOIBHBIM OCSIM, KPOME TOTO, BEPTUKALHBIMH CTATHbHBIMU CBSI3SIMH.

JKecTkocTh CTEH, yduThbIBaeMas IIPU pacu€Te HECYIIEeW CHUCTEMbl 3JaHUM, OINpENesaeTCs
KOHCTPYKTHUBHBIM PEIIEHUEM CTEH, COOTHOIICHUEM JUIMHBI U IIUPHUHBI 3IaHUH, COTPSKEHUEM CTCH
C TIOKPBITHEM U T.II.

[Tpu ycTpoiicTBe CTEH CO CIUIOIIHBIMU MOHOJIMTHBIMU TOSICAMU M COIIPSDKEHHEM MX CO COOpHO-
MOHOJMTHBIMU HMJIM MOHOJIMTHBIMHM TOKPBITUSMH, a TakXK€ CO CTEHaMH MPOTHUBOMOJIOKHOTO
HaIpaBlIeHUs] PaCUETHBIC HATPY3KH MOTYT BOCIIPHHUMATHCS HETIOCPEICTBEHHO CTEHAMH, TAKXKE KaK
B 3/IaHUSIX M3 MOHOJIMTHOTO *kenne300eTona (puc.4). Pacnpenenenne Harpy30K MEX1y BHYTPCHHUMHU
KOHCTPYKIHUSMHU (KOJIOHHAMH, CTOJIOAMH U T.J.) U HAPYKHBIMH CTEHAMH JOJKHO MPOU3BOIUTHCS B
3aBUCHUMOCTH OT OOBEMHO-TUIAHHUPOBOYHBIX M KOHCTPYKTHBHBIX PELICHUI B3PBIBOYCTONYMBBIX
3MaHUH B KAXKIOM KOHKpPETHOM ciydae. [Ipw 3TOM ycuiams, TPHUXOAAIIUECS Ha OTICIbHBIC
AJIEMEHTHI, pa3pelaeTcs ONpenessTh B COOTBETCTBHHM C UX CMEIIEHUEM OT JCHCTBHUS €IUHUYHON
CWIBI, MPWIOKCHHOH K BEPXHUM TOYKAM DIIEMEHTOB (YeM OOJIbIE CMEIIEHUE, TEM MEHbIIEe
BOCIIPUHUMaeMoe 3jeMeHTOM ycuiue). CMmelnieHue OT JAeHCTBUS EAMHUYHOM CHJIBI CIETyeT
OTIpEeNeNIATh C YUETOM U3TrHOHON U CIIBUTOBOM KECTKOCTH KOHKPETHOTO AJIEMEHTA.

2.3.5. Peaknuu oT (paxBepKOBBIX KOJIOHH Ha KapKac 3/1aHUs CIeAyeT NepeaaBaTh, Kak MPaBUo,
Ha YpOBHE COOPHO-MOHOJIUTHOTO WM MOHOJMTHOTO MOKPBITHUA. [Ipr 3TOM y3en compspkeHus Bepxa
KOJIOHH C TMOKPBITUEM JOJDKEH obOecreyuBaTh MPOrMO KOHCTPYKIMM TMOKPBITUS TMPHU JCHCTBUU
AKCIUTYTAIMOHHBIX M B3PBIBHBIX Harpy3okx [29].



2.3.6. COOpHO-MOHOJIUTHBIE U MOHOJIMTHBIE TOKPBITUS B3PHIBOYCTOMUMBBIX 3/1aHUI cO COOpHO-
MOHOJIUTHBIMH CTEHAaMH CJELYyeT MPOEKTUPOBaTh, oOecreunBas HAaAEKHYIO CBSI3b IOKPBITHS CO
CTEHAMM IYTEM CBapKW 3aKJIAaJHBIX JETalell U BBINYCKOB apMmaTypsl JuinHOW 30+35 nuamerpos
CTEPKHEH.

COOpHO-MOHOJIMTHBIE KOHCTPYKIMHM TIOKPBITUS CIEAYET NPOSKTHPOBATH HEPAa3pe3HbIMU C
YCTAaHOBKOW HAJIOMIOPHON apMaTyphl B CJIOSX W3 MOHOJUTHOTO Xene3ob0eroHa. YacTe paboueit
apMaTypsbl cIeyeT YyCTaHABINBATh MEXKAY COOPHBIMU KOHCTPYKIHSIMH.

ITpu mpoexTupoBaHMM COOPHO-MOHOJIUTHBIX TMOKPBITHH cleayeT oOeclnednBaTh COBMECTHYIO
paboTy cOOPHOTrO M MOHOJIUTHOTO OETOHA.

Teopernueckue u s3KcrepUMEHTAIbHBIE UCCIEIOBAHNS IOKA3aIU, YTO IIPU MOJI0KEHUU COOPHOTO
3JIEMEHTa HIKE HEUTpaJIbHON OCH (B PACTAHYTOW 30HE CEUEHHS) HAPYIICHUS CLEIUICHUS 1O IIBY-
KOHTAKTYy He NpoucXoauT. [Ipy HaxoXKAEHUU IIBA-KOHTAKTAa B CHKATOM 30HE MOXKET MPOU30HTH
OTCJIOCHHE COOPHBIX 3JIEMEHTOB OT MOHOJIUTHOTO )KeJIe300eTOHa.

2.3.7. CoBMecTHast paboTa COOpPHBIX 3JIEMEHTOB M MOHOJHUTHOTO KeJne300€TOHAa MOXKET OBITh
JOCTUTHYTa MYTEM CHEIHaTbHONH OOpaOOTKM MOBEPXHOCTEH COOPHBIX AIIEMEHTOB WU ITYTEM
YCTAaHOBKH B COOTBETCTBUHU C PACYETOM IONEPEYHON apMaTyphl, 3aKJIaJHbIX JAETaled, BBITYCKOB
apMaTryphbl U T.II.

OO6paboTka MOBEpXHOCTEH COOPHBIX 3JIEMEHTOB MOXET Mpou3BoAuUTCA 15%-HBIM pacTBOpOM
CYIb(PUTHO-COIUPTOBOM Oapipl € TOCIEAYIOUIMM YAAJICHHEM HECXBaTHUBIIErocs Cciosi OeToHa
MECKOCTPYHHBIM aInapaToM, a TakXke IMyTEM YCTPOWCTBA B MOBEPXHOCTU COOPHBIX 3JIEMEHTOB
Pa3NIUYHOTO pojia YriayOJIeHUH, MIMOHOK WM BTAIUIMBAHUS B CBEXEYJIOKCHHBIM M YIIOTHEHHBIN
OEeTOH COOpPHBIX JIEMEHTOB IeOEHKU pazmepom 20 - 40 mm.

2.3.8. Kperuienue cOOpHBIX NaHeNeH HApYKHBIX CT€H M3 JETKHX M SYCHCTHIX OETOHOB
OCYILLIECTBIISICTCS CBAPKOM uYepe3 HakyIagHble AeTanu. B Tom ciywae, ecnu maHens paboTaeT mo
HEpa3pe3HOW CXeMe, TAKUE HaKJIaJHbIE JAETalIM CIEAYyEeT YCTAHABIMBATH y KaKIOW KOJOHHBI. IIIBEI
MEXJy NaHEIsIMH U KOJOHHAaMM PEKOMEHAYeTCs 3aJeiblBaTh NMPOKIAJAKaMU U3 TBEPAOM pE3UHBI,
HAKJIEMBAEMBbIMU Ha Hapy>KHbIE T'PaHU KOJIOHH, WX MaKJIEH, CMOYEHHOH B LIEMEHTHOM MOJIOKE.

2.3.9. Ileperopoaku MpOEKTUPYIOTCS apMOKUPITUYHBIME, U3 COOPHOTO JKee300eToHa, n3 OeTOHA
Ha MOPUCTHIX 3aMOJIHUTENSIX U IPYIMX OTHECTOMKHMX MarepuasioB. ToJlHa MEPEropoaoK JODKHA
ONPENEeNIATECS B COOTBETCTBUM €  TpeOOBaHMSAMHU, HPEIbSBIAEMBIMH K  IPOYHOCTH,
3BYKOU3OJIHMPYIOIICH CIIOCOOHOCTH ¥ TEPMETHYHOCTH (B HEOOXOIUMBIX CIIydasix). Y3Jbl KPEIUICHHS
UX K CT€HaM M KOJIOHHaM, a NpH JJIMHE NEeperopogok Oosee 3 M - U K HOKPBITUSAM JOJDKHBI
MIPOEKTUPOBATHCA C YYETOM BO3MOXKHBIX JeOopMariuii 3JIeMEHTOB MOKPHITHH M OCaZOK CTEH H
KOJIOHH IIPU ACHCTBUM PaCUETHBIX Harpy3okK.

2.3.10. ®yHpamMeHTBhl B3pHIBOYCTOMYMBBIX 3[aHMM ClEyeT IPOEKTUPOBATh, KaK IIPABUIIO,
&KeJ1e300€TOHHBIMU MOHOJIMTHBIMH.

[Ipu pacmonokeHuu OCHOBaHMs 374aHusA Oosee yeM Ha 0,5 M BbIIEe HAMBBICIIETO YPOBHS
I'PYHTOBBIX BOJ JOIYCKAETCS MPUMEHSTH JEHTOUHbIE (DYHAAMEHTBHI 0] CTEHBl U CTOJ0UYATHIE MO
KOJIOHHBI.

B BOJIOHACBIIEHHBIX TPYHTaX, CIOXKHBIX TI'MIPOTE€OJOTHYECKUX YCIOBHSIX M B paloHax
pacrpocTpaHEHHsI BEYHOMEP3INBIX T'PYHTOB PEKOMEHIYeTCs NpHUMEHeHHe (DYHIaMEHTOB B BHUJE
CIUIOLIHBIX IUIUT WIN NEPEKPECTHBIX JIEHT U3 MOHOJIUTHOI'O JKEJIe300€TOHA.

Bce ¢pyHnaaMeHThI MOTYT BBITOTHATHCS HA CBAHOM OCHOBaHHH.

OTMeTKy Bepxa JICHTOYHBIX (YHIAMEHTOB IIOJ| CTEHBI ClEyeT NPUHUMAaTh Ha YpOBHE HHU3A
O0eToHHOM moArotoBku mona. ComnpspkeHHE KOJOHH ¢ (yHIaMEHTaMu CleayeT ycTpauBaTh
KECTKUM.

2.3.11. 3amuTHO-TepMETHYECKIE U TePMETHUYECKUE JIBEPH, BOPOTA U CTaBHHM, a TaKKe OOBS3ZKY
BXOJHBIX INPOEMOB PEKOMEHAYETCS IPOEKTUPOBaTh WHIMBHAYaJIbHO Ha JEHCTBHE pPacUETHBIX
Harpysox.

3alUTy MOHTaXXHBIX IPOEMOB MOKHO OCYHIECTBIISATh IPU IOMOIIM 3aTBOPOB, MEPEIBUTAEMBbIX
[0 CIEUMaJbHBIM HAIPABIAIOIIMM MapajlIeIbHO IUIOCKOCTH CTEHBbI, a TakKe CHEIUAIbHO
MOJrOTOBJICHHBIMU COOPHBIMH 3JIEMEHTAMH, KOTOpbIE KpemsTcd K KOHCTPYKLHUSAM CTEH C



obecriedeHreM HEOOXOIUMON TepMETH3alMH 10 KOHTOPY MpoéMa. DTH 3alIUTHbIE KOHCTPYKLIUU
YCTAHABJIMBAIOTCS C HApy)KHOM M BHYTPEHHEH CTOpOHBI CcTeHbl. Jlomyckaercs mpu
COOTBETCTBYIOLIIEM O0OOCHOBAHNHU YCTAHOBKA 3AIIMTHBIX KOHCTPYKIMH TOJIBKO C BHEIIHEH CTOPOHBI
npoéma.

OOpamieHre BXOIHBIX U MOHTQKHBIX NMPOEMOB PEKOMEHAYETCS MPOCKTHPOBATH U3 CTAJIBHBIX
npoduneit u KpernuTh K CTeHaM MPHU MOMOIIY aHKEPOB.

[Ipu ycTpoiicTBe BXOJ0B B CT€HaX M3 COOPHOTro *kene300eToHa pEeKOMEHIYETCs TPOSKTUPOBATh
MOHOJIUTHBIE KEJIe300€TOHHbIE BCTaBKHM WM ClielUalibHble COOpHBIE keIe300€TOHHbIE OJOKH C
BOPOTHBIM WJIM JBEPHBIM Mpoémamu. Onuparbcs Takue OJ0KM B BEPTUKAIBHON IUIOCKOCTH MOTYT
Kak TI0 BCEMYy IEpUMETPY, TaK M IO JABYM OOKOBBIM cTOpoHaM. llpu 3TOoM HeoOxomumo
npeaycMaTpuBaTh KperuieHue 0JI0Ka K CTeHaM TaMOypa.

2.3.12. Ha BBOgax KOMMYHHUKAllUM CIEAyeT YCTpauBaTh HapyKHbI€ KOMIIEHCAIIMOHHBIE
ycTpoiicTBa. BBOABI KOMMYHHKALMN JIOJKHBI PacrioyiarathCsi ¢ yU4€TOM JOCTYITHOCTH U yI00CTBa
X OCMOTpa U peMoHTa. Jlonmyckaercs oObeJUHEHHE BBOJIOB, IIPU 3TOM HX I'PYHIHPOBKY CIETYET
MIPOU3BOJUTH C Y4€TOM cooTBeTcTBYIOmuUX ri1aB CHull.

3akiaaHble YacTH JJi BBOJa Kalenei, BO3yXOBOJOB, TPyO BOJIOMPOBO/IA, TEIUIOCHAOKEHUS U
BBIITYCKOB KaHANU3allUU CIEAyeT yCTpauBaTh, KaK IPABWIO, B BHUJE CTAIBHBIX MaTPYOKOB C
HaBapeHHbIMU B cpenHedl dactu ¢unanuamu. [Ipu npoekTHpoBaHMHM BBOJOB KOMMYHHUKAIIMMA
JOJDKHBL  OBITH TPENyCMOTPEHBI MEPOIPHATHSA, HCKIIOYAIOIMe BO3MOXXHOCTh HX Cpe3a IMpH
Ype3MEPHBIX OCAKaX 3JaHUsl OIEPATOPHOM.

[Ipu oTCyTCTBMM MOJBAJIBHBIX MOMEIICHUH AJi1 BBOJA KOMMYHHMKALMM CIIEIyeT YCTpauBaTh
CHeluaabHble MPUSAMKH BHYTPU WM CHAPY)KM 3/1aHUS ONEpaTtopHOu. IIpusMKM MOTyT CiyXWUTb
KaMepaMH U1l KOMIIEHCAllUOHHBIX YCTPOMCTB.

KoHcTpyKkTHBHBIE penieHuss BBOAOB PA3IMYHBIX WHKEHEPHBIX KOMMYHHMKAIUWA MPHUBEICHBI HA
puc.5.

2.3.13. TlomenieHus: B3pHIBOYCTOMYMBBIX 3IaHUNA JOJIKHBI OBITH TE€PMETHYHBIMHU, €CIA TIPHU
aBapUMHOM CHUTyallud BO3MOJKHO 3aJbIMJICHME WM 3ara3oBaHHOCTh 3JaHUM ONACHBIMU JUIA
KU3HEIEATEIIbHOCTH NIEPCOHANIA BEIECTBAMH.

[Tpu TpOEKTHPOBAHUU TEPMETH3AIMH 3JaHUNH HEOOXOIUMO YUYHMTBHIBATh, YTO MPUTOK U yTEUKa
BO3/lyXa IPOUCXOJUT 4Yepe3 HEIUIOTHOCTH MEXAY KOHCTPYKLUSMHU HApYKHBIX CTE€H, MEXKIY
CTEHAMU U 3JIEMEHTaMHU BXOJHBIX 1 MOHTAXHBIX MPOEMOB, B MECTaX MPUMBIKAHUS CTE€H K MOTOJIKY
U 0Ty, BBOJJOB KOMMYHUKAIIHI, a TAK)KE Yepe3 MOPbl MaTEPUAIIOB OIPAKAAIOIINX KOHCTPYKIIUH.

TpebyeMasi repMETUYHOCTD 3JJaHHUI TOCTUTACTCS:

- YMEHBUICHHWEM 4YHCIa W [EpUMETpa BXOAHBIX M MOHTAXKHBIX IPOEMOB M BBOJIOB
KOMMYHHUKAIMH, HampuMep, NyTEM NPOCKTHPOBaHUS OoJjiee IIMPOKUX BXOJHBIX MPOEMOB,
00BbEIMHEHNEM BBOJIOB B MUHUMAIbHOE KOJIMYECTBO OJIOKOB U T.IL.;

- MIPOKJICHKOMN BO3yXOHEIIPOHULIAEMBbIMH MaTepuagaMu (Hanpumep H30JI0M,
MOJINBUHUJIXJIOPUAHBIM IJIACTUKATOM, TOJHMATUICHOM) CTBIKOB COOpPHBIX 3JIEMEHTOB CTE€H C
Hapy>KHO! CTOPOHBI 10 YCTPOMCTBA THIAPOU3OJISALINHY;

- OrpaHMYEeHHEM 4YHUCJIa T[EepPephbIBOB B OETOHUPOBAHMU MOHOJIMTHBIX JKEJIE€300€TOHHBIX
KOHCTPYKIMWA H TIIATENbHON YKJIaAKOW OETOHHOW CMecH, OCOOCHHO B MeECTaX COMpPSHKCHUS
KOHCTPYKIIUH;

- TaMIIOHHPOBAHMEM PAaCTBOPOM Ha OCHOBE PACIIMPSIOLIETOCS LEMEHTa BO3MOXKHBIX IIyCTOT B
MeCTaX YCTaHOBKH 3aKJIaJHbIX JIeTalel U 0OpaMIIeHHs BXOJHBIX U MOHTaKHBIX TPOEMOB, JJISl YETO,
HampuMmep, B oOpamMiIeHUM HEOOXOIMMO MPEAyCMOTPETh YCTPOWCTBO IIOMMOBBIX IITYLIEPOB U3
pacuéra oguH mrynep Ha 0.5 m.M. mepumerpa oOpamiIeHUsI.

I'epMeTUYHOCTD IOMEILECHUN 3aHUI ONIEPATOPHBIX - MOAIOP BO3yXa BHYTPU ITOMELICHUN IIPU
GuIbTpOBEHTHIIALMK  (IpU  3arepMeTU3MpPOBAaHHBIX  NpoéMax,  3aKpBITBIX  KJamaHax
BEHTWJISIIIMOHHBIX CHCTEM, KpaHAaX M BEHTWISIX CHCTEM BOJOCHAOKEHUS W KaHaIu3aliu) - B
3aBHUCHUMOCTH OT KpPAaTHOCTH BO3AyXOOOMeHa JOJKHAa ObITh HE MEHee BEIMYMH, MPUBEIEHHBIX
Tabmure 1.

Tabmuma 1.



3aBUCHMOCTD KpaTHOCTH BOSHYXOOGMGH& U mmoAIriopa Bo3ayxXxa B IOMCIHICHUU.
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IIaHCJINA ; 5- CTPONUJIbHBIC 6am<14; 6 - 5x.0. MOHOJIMTHOE TMOKPBITHUE.
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Puc.2. KoHCTpYyKIHS B3pBIBOOE30MIACHOTO 3IaHUS C MCTIOJIE30BaHIEM OCTOHHBIX OJIOKOB [T cTeH noaBayioB Tuna ObC.
1 - crenst u3 6;10k0B THIIAa DBC; 2 — cTanmbHBIE CTPONUIIBHBIE 0aTKN; 3 — COOPHBIE K.0. TITUTHI TIOKPHITHS OJHOITAXKHBIX
MIPOMBITIICHHBIX 3IaHHMN; 4 — K.0. MOHOJIUTHBIA TOPU3OHTAILHBIN TOSIC; 5 - K.0. MOHOJIMTHOE TIOKPHITHE; 6 - XK.0.
MOHOJIUTHBIE BEPTHKAIbHbIC BCTABKU (KOJIOHHBI); 7 - %.0. MOHOJIMTHBIE KOJOHHBI
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Puc.3. KoHCTpyKIHs B3phIBOOE30MACHOTO 3/IaHUS C UCIIOJIb30BaHHEM OCTOHHBIX 010Kk0B Y /1B 1 %k.0. 311eMEHTOB
OJIHOATAXKHBIX MPOMBIIUIEHHBIX 3/1aHUN
1 - crensl u3 6iokoB Y/IB; 2 — cTponunbHbIe 0aiku; 3 — 5k.0. MOHOJIUTHEIN 10sC; 4, 5, 6, 7 — apMUpOBaHHE
MOHOJIUTHOTO TI05ica U OTBepcTHil B Oytokax Y /Ib; 8 - 5.0. MOHOIMTHOE TIOKPHITHE; 9 — HECheMHas OnaryOka
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Puc 4. KOHCprKIlI/II/I B3pLIBO6C3OHaCHLIX 3[131{1/1171 C HCIIOJIh30BAHHEM MOHOJIUTHOIO KeIe300€TOHA

a — KpyrJioe B IUIaHE C IUIOCKOH KpOoBIiei; 0 — B (popMe IIUIHIICA C TUIOCKOW KPOBJIEH; B,I — MPSIMOYTOJIBHOE C
MOKPHITHEM B (hOpMeE IIHIHMHIPUICCKOI 000JIOUKH.
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Puc.5. 3aknamaple 9aCTH TepPMETH3NPYIOMINX YCTPONUCTB HAa BBOIAX TPyOOIIPOBOIOB M Kabereit.

a — 71 TpyOOIPOBOIOB M XOJIOTHBIX TPYO C IPHBApPKOH BCTHIK (Ha BHYTPEHHUX JIMHUSAX T€PMETH3ALNN); O — I
XOJIOHBIX TPYO € MPOIYCKOM BHYTPH 3aKJIaHON THIIB3bI; B — YHUBEPCANBHBII BBOJ IS BCEX TPYOOIPOBOIOB; T, - TO
e IJIs Kabemel 1 3IEKTPOIPOBOAOB; € — THAPOHM30IIALIHSI MECT MPOILyCKa TPyOOIIPOBOAOB; X — IPYINOBOH (IaHel uis

HECKOJIBKUX TPYO 1 Kabenei
1 — xosnpLIEBOE cTaNbHOE PeOpO; 2 — 3aKiIaaHast THib3a; 3 — TpyOonpoBo; 4 — 3aueKaHKa IIEMEHTHBIM PacTBOPOM; 5 —
CTaJBHOW NIPUBApHOH (uiaHel; 6 — HaOUBKa acOecToM; 7 — Kabelb WM JIEKTPUIECKHe POBOa; § — KaOeIbpHas
MacTHKa; 9 — marpyOoK 1Sl 3aMBKH KabenbHON MacTuky; 10 — yIuloTHEHHe IPOCMOJICHHBIM KaHatoM; 11 — raiika
callbHHKA; 12 — ynpyras npokiajaka; 13 — aHkepHbIi KpenexHslid 00aT; 14 — npmwxumHoit dranen Ha 6ontax; 15 —
THJPOU3OJISILIMOHHOE TTOKPBITHE; 16 — NONOIHUTENBHBIH CI10# ruapou3ossiuny; 17 — Guanen 3akiajHoi ruib3bl; 18 —
ynop it Habukwy; 19 — yrumoTHsAromas HabuBka; 20 — 3amuTHas cTeHKa; 21 — HapyXHBIH (naHen; 22 — BHYTPSHHUH
¢maner; 23 — HakIagKa-maiida; 24 — mmueKa; 25 — rue3a.

3. BHYTPEHHME B3PbIBbI.
3.1. O01mue MoJI0KeHus.

3.1.1. Hacrosmue yxa3zaHus coAep)KaT MaTepuanbl s NPOEKTUPOBAHUS HECYUIUX U
OTPaXIAIONINX KOHCTPYKIMH NPOMBIIUICHHBIX 3JaHWH B3PBIBOOMACHBIX IPOM3BOJACTB U HX
OTJENBHBIX MOMEIICHUH P BHYTPEHHUX aBapUUHBIX B3pHIBAX Ia30BO3/YIIHBIX TOPIOUUX CMEcer

(T C).



3.1.2. OOGecrnieyeHne B3pHIBO3AIIUTHI 3/aHUI NPU BHYTPEHHHMX ABAapUNUHBIX B3pPBIBAX MOXKET
OCYULIECTBIIATHCA 110 ABYM HAIPABJICHUIM:

- CHIKEHUEM H30BITOYHOTO JTABJICHHSI, BOSHUKAIOIIETO MTPU BHYTPEHHEM aBapUITHOM B3pHIBE;

- TIOBBIIIIEHUEM MPOYHOCTH M YCTOMYMBOCTH KOHCTPYKLHUHU K JCHCTBHUIO aBapUITHBIX (B3PBHIBHBIX )
Harpy3oK.

Coueranue 00OOMX YKa3aHHBIX HaIlpaBJICHUN SBISETCS HEOOXOIMMBIM YCIOBHEM pa3paboTKu
ONTUMATBHBIX PEHICHUH 1O OOECNEUYCeHUI0 B3PBIBOYCTOMYMBOCTH 3[JaHU TpU BHYTPEHHUX
ABAPUITHBIX B3pPHIBAX.

3.1.3. JInst cHW>KeHHsI M30BITOYHOTO AABJICHMS, BO3HUKAIOUIETO NMPU BHYTPEHHUX aBapUHHBIX
B3pbIBaX, HCIHOJB3YIOTCS NPEIOXpaHUTEIbHbIE (JIerkocOpachiBaeMble) KOHCTPYKIMU: CTEKIA
[JIyXOr0 OCTEKJICHHSI TIOMEIIEHUW M OTKPBIBAIOIIMXCS BHYTPh CTBOPOK OKOHHBIX IEPEIIETOB
(pazpymatonuecs [1K), oTkpeiBatomiriecss HapyXy CTBOPKH OKOHHBIX MEpEIuIETOB, JBEPU U BOPOTa
(Bpamarommuecs 1K), a Takxke JerkocOpachiBaeMble CTCHOBBIC MaHETH W OOJICTYEHHBIC TLTUTHI
nokpeITHil omemennit (cmematomuecs [1K). CteHoBbIe maHeIn MOTYT OBITh 3alPOSKTHPOBAHBI
kak Bpamatomuecs [1K.

[IpenoxpanuTenbHble KOHCTPYKIIMM YCTAHABIMBAKOTCA B MOMEIICHUIX 3[aHUN WIM IMOXKApHBIX
oTcekoB Kareropuii A u b.

3.1.4. C momompio IIK wu30bITOYHOE MaBJICHWE B TIOMEIICHUH TIPH aBapUTHOM B3pHIBE
CHIDKACTCS 10 IOMYCTUMOM BETUUUHBI (Pron).

[Ipy nOpoeKTUpOBaHWUU 3JaHUI  B3pPBIBOOMACHBIX IPOM3BOJCTB H30BITOYHOE JaBIICHUE
MPUHUMAIOT, Kak mpaBmwio, oT 3 go 5 klla. HmwkHee 3HaueHue H30BITOYHOTO JABJICHUS
COOTBETCTBYET 3JaHUSM, KOHCTPYKLIIMM KOTOPBIX HE PACCUMTAHbl HAa BO3JCHCTBHE ABapHUITHOIO
B3pbIBA.

IIpu ymeHbIIeHUN Pron IUVIOMIANB IPEIOXPAHUTEIBHBIX KOHCTPYKIIUN YBEIUYABACTCS.

3.1.5. lna cHKeHUS U30BITOYHOTO IAaBJICHUS, BO3HHUKAIOIIETO TMPU aBAPUIHBIX B3pBIBAaX, IO
JOMYCKaeMOW BEJIMYMHBI B MIEPBYIO 0YEPE]b CIEAYET UCIOJIb30BAaTh OCTEKJIECHUE CTEH MMOMENICHUMN
u ¢onapeii. [Ipu stom B kadectBe [IK MoryT mcmonb3oBaThesi CTEKIA TIIYXOrO OCTEKIICHUS H
OTKPBIBAIOLIUXCSI BHYTPh CTBOPOK OKOHHBIX NEPEIUIETOB, a TAaKXK€ OTKPBIBAIOIIHUECS HapYyKy
CTBOPKH OKOHHBIX MEPEIUIETOB (JIyUIlle C BEPTUKAIBHBIM ILIAPHUPOM).

[Tpumenenne cmemaronuxcs [IK B Buae nerkocOpachiBaeMbIX CTCHOBBIX ITaHENCH CIIETyET
MpeAycMaTpuBaTh B TeX Ciy4asX, KOIJla 3TO HE MPEACTaBIsSeT ONACHOCTH [JIsl JIIOJEH,
HaXOJAIIMXCS BOJIM3H 3/1aHus, B KOTopoM ycTtaHasnuBatotes [1K.

Ecnu Tpebyemas miomiaas npoéMos, nepekpbiBaeMbix [1K, He MoxkeT ObITh pa3MeleHa B CTeHaX
3naHus U GOHAPAX, TO UX CIEAYET pacroyiaraThb B MOKPBITHH B3PHIBOONACHOTO MOMEIICHUS; TIPU
3TOM JIETKOCOpAchIBa€MbI€ IOKPBITUS MOTYT OBITh JOCTaTOYHO 3(PPEKTHBHBIMH TOJIBKO IPH
CPaBHUTEIHHO OOJBIIOM 3HaYEHUH U30BITOYHOTO JaBICHUS B3PHIBA.

3.1.6. Hecymue, orpaxzaaroiiye 1 BbITOpaXKUBarOIIME KOHCTPYKLUN 3JaHU, [T0ABEPraroInecs
JNEUCTBUIO M30BITOYHOTO JaBIEHUS Pron NMPU BHYTPEHHEM aBapUilHOM B3pbIBE, JOJDKHBI OBITH
paccYuTaHbl ¢ Y4ETOM 3TOTO JABJICHHUS.

3.1.7. B 3gaHusAX W MOMENIEHUSX B3PHIBOOMACHBIX MPOW3BOJCTB JIODKHA OBITh, KaK MPaBUIIO,
HCKJIIOYEHA BO3MOXXHOCTb Pa3pyILIEeHUs] OCHOBHBIX HECYIIMX U OTPAXAAIOUIUX KOHCTPYKLUUM MpHU
pacu€THOM BEIMYMHE B3PBIBHBIX HArpy30kK. /[onmyckaroTcst MOBpeKICHHUS KOHCTPYKIUNA CIIy4aiiHOTO
XapakTepa, HE BIUAIONIME HAa HX MPOYHOCTh U YCTOMYMBOCTH, a TAKXKE OHKCIUTyaTallMOHHbIE
XapaKTepUCTUKHU, U TPeOYIOUIMe HE3HAYUTENIbHBIX MaTepUalbHBIX 3aTpaT Ha JUKBUIAIUIO 3TUX
MTOBPEXKICHUM.

3.2. ObéMHO-IVIAHUPOBOYHBbIE U KOHCTPYKTUBHbIE pelIEHUS.

3.2.1. ®opma B3pBIBOOIIACHBIX MOMEIIEHUH JOKHA OBITh IO BO3MOXKHOCTH MTPOCTOM. DIIEMEHTHI
HECYIIUX, OTPAXKIAIONINX M BHITOPAKUBAIOIINX KOHCTPYKLHUN, a TakkKe 000pyI0BaHHE HE JTOJIKHBI
MPUBOJIUTh K 3HAYUTEIHHOW HMHTEHCU(UKAIMU B3PBIBHOTO TopeHusi ['C BCleNCTBUE 3ayKEHUS
CEYCHMI TTOMEIICHU Ha MyTH pacrpocTpaHeHus miaMeHu. [Ipu cpaBHeHHH BapHaHTOB OOBEMHO-
MJITAHUPOBOYHBIX PEIICHUI MPEANOYTeHHE CIeAYeT OTAaBaTh TAKOMY W3 HHX, JJIE KOTOPOro MpHU



MIPOYMX PABHBIX YCIOBHSX IMOKa3aTeslb MHTCHCU(UKanuu B3peIBHOTO ropenus ['C Oyner MeHbUIIM
(em.11.3.7).

IIpu  pa3paboTke OOBEMHO-TUIAHUPOBOYHBIX  PEIIEHUH  B3PHIBOONACHBIX  ITOMEIICHHH
HEO0OXOJIMMO CTPEMUTHCS K TOMY, UTOOBI JINHEHHBIE pa3Mephbl UX MO JUIMHE, IIUPUHE U BBICOTE HE
OoJiee ueM B MATh Pa3 OTIUYAIHUCH OJIUH OT JIPYTOTO.

3.2.2. [IpegoxpaHuTenbHbIe KOHCTPYKIIUH CIEAYET Pa3MEIIaTh KaKk MOKHO OJMKE K 05KU1aeMbIM
MectaM BocriameHeHust roprodyeid cmecu (I'C), oOpasyromieiicss B aBapHHBIX CHTyalUsiX BO
B3PBIBOOIIACHOM TIOMEILIECHHH.

IIpu oTCcyTCTBHM JAaHHBIX O MECTAaX BO3MOXKHOTO BocmuiaMeHeHus I'C B MOMEIEeHusX, JINHENHbIE
pa3Mepbl KOTOPBIX MO JUIMHE, IIUPUHE U BBICOTE He Oojiee YeM B TPU pa3a OTJIMYAIOTCS OAUH OT
npyroro, IIK cnenyer pasmemars paBHOMEpPHO IO IUIOIIAAM CTEH IIOMEIIEHHSA, a IpH
HEO0OXOJIMMOCTH U B €T0 MOKPBITHH.

B cuibHO BBITSAHYTHIX B JuMHY nomenieHusx [1K pacnomnararoT, kak nmpaBuiio, B O0OKOBBIX CTEHAX
M0 JUIMHE TIOMEUIEHMs], a TaK’K€ B €ro MOKPHITHU. B moMmemneHusx, UMeomux OOJbIIYI0 BBICOTY
(6onee 6 m), ITIK pazmeniaroT NpeMMyIIECTBEHHO B UX CTEHAX.

3.2.3. HenocpeacTBEHHOE MPUMBIKAHHUE K B3PHIBOOMACHBIM MOMENIEHUSIM HEMPOU3BOICTBEHHBIX
IUIOIIAJICH C MOCTOSIHHBIM NMpeObIBAaHUEM B HUX OoJiee 5 4emoBeK WM SMHU30JMUecKuM (He Ooree 2-
X YacoB) OJIHOBPEMEHHBIM IpeObIBaHuEeM Oosiee 15 demoBek (OBITOBKH, KOMHATHI MpUEMa MMHIINA U
T.J.) HE JOIMYCKAaeTCs, €CIM BBIFOPAKMBAIOIIME KOHCTPYKIIMM HE PACCUUTAHBl HAa HM30OBITOYHOE
JABJICHUE, BO3HUKAIOIIEE TPU aBapUITHOM B3pBIBE.

3.2.4. B npoémax, OTAEIAIOUMX B3PbIBOOINIACHBIE MOMEIIEHUSI OT JIPYrHMX MPOU3BOJICTBEHHBIX
[IOMENICHUH, CIeAyeT YCTaHaBIIMBaThb [BEpPH, JIIOKH, BOPOTAa M T.J., KOTOpPBIE HE JIOJKHBI
pa3pymaThCs UM OTKPBIBATHCS MO I€HCTBUEM H30BITOYHOTO JIABJICHUSI.

[Ipy Hanmuuuu OTKPHITOrO MpoéMa B CTEHE MEXAY JBYMS IMOMEIICHUSIMH 00a IMOMEIleHUs
JOJDKHBI CYMTATHCS B3PHIBOOMIACHBIMHU JIaXKe B TOM ClIydae, eciii 00pa3oBaHHE MM BOCIIAMEHEHHE
I'C BO3MOKHEBI TOJIBKO B OTHOM IIOMEIICHUU.

3.2.5. TIoBepXHOCTh CTEH W TOTOJKOB B IOMEUICHHUSX, B KOTOPHIX MOTYT OOpPa30BBIBATHCS
B3PBIBOOIIACHBIC TOPIOYHME CMECH, TOJDKHA OBITH TJIaJKOM, 0e3 00po3n, pakoBWH, HEPOBHOCTEU W
Apyrux neeKToB BHYTPEHHEH OTNENKH NMOMEIIEHUH, a TakXke, KaK MpaBHUiIo, 0€3 BBICTYMAIOIINX
3JIEMEHTOB M HUIIL.

DNeMeHTBl CTPOMTEIbHBIX KOHCTPYKIMH ¥ BHYTPEHHEr0 OOOpYIOBaHUS JOJDKHBI OBITH
yIOOHBIMU AJIs yIaJeHHs OCeAAIoIIel Ha HUX MbLIH.

[Tonsl B moOMemIeHHSIX, B KOTOPBIX MOTYT OOpPa30BaThCsl B3PHIBOOMACHBIC IBHUICBO3/YIIHbIC
CMECH, HE JIOJDKHBI UMETh OOpO3Jl, CTHIKOB, IIBOB M JIPYIMX HEPOBHOCTEH 3a UCKIIOYEHHEM TeX
CllyyaeB, KOTJa 3TO OOYCIOBJIEHO COOTBETCTBYIOIIMMHU TEXHOJIOTUYECKUMH IpolieccaMu. YTIbl U
Ma3bl MEX/Y MOJIAaMU U CTEHAMHU JIOJKHBI OBITh CTIIaXKEHBI U 3aKPYTJICHBI.

B nmomemniennsx ¢ BiIakHOW yOOpPKO#M HBUIM pa3peliaeTcsi yCTPOHCTBO HANPABISAIOMIMX 1a30B B
MoJIax.

3.2.6. B 0IHOATaXXHBIX IPOU3BOJCTBEHHBIX 3JaHMUSAX B3PHIBOONACHBIX IPOU3BOJCTB CIELYET
MPUHUMATh HAUMEHBIIYIO CETKY KOJIOHH, YIOBJIETBOPSIOUIYIO TEXHOJIOTMYECKUM TPEOOBaHUSIM.

MHOrosTa)KHble MPOU3BOACTBEHHBIC 37aHUs B O0OWX HAINPABICHUAX KOOPAMHALMOHHBIX OCEH
MIPOEKTUPYIOTCS IPEUMYILIECTBEHHO B BUJIE PAMHBIX WJIM PAMHO-CBSI3€BBIX CUCTEM.

CTBIKM COEIMHEHUH AJIEMEHTOB PEKOMEHAYETCS BBINOJHATH KECTKMMHU JUIsI CO3/laHUs Oojee
3¢ (HEKTUBHBIX CTATUYECKU HEOIPEAETUMBIX CUCTEM U 00eCTIeYeH s TPOCTPAHCTBEHHON KECTKOCTH
3JTaHUM.

CBsi3eBble KapKachl IPUMEHSTH JJI B3PbIBOONIACHBIX 3/1aHUI HE PEKOMEHTyEeTCSl.

3.2.7. JIns OCHOBHBIX HECYUIMX KOHCTPYKLHH 3JaHUM Cl€AyeT MaKCUMalbHO HCIIOJIb30BaTh
TUTIOBBIE KEJIE300€TOHHBIE KOHCTPYKIIMM, a TaKXe MOHOJIUTHBIA © COOPHO-MOHOJIUTHBIM
Kee300eTOH.

Jlis  cOOPHO-MOHOJNIMTHBIX KOHCTPYKIMII HEOOXOIMMO TMpeaycMaTpuBaTh —CIielHaIbHbIE
MEpPOTPUATHS, O0OecleYnBaronIie HaA&KHYI0 COBMECTHYIO pa0OTy COOPHBIX JJIEMEHTOB C



MOHOJIUTHBIM OETOHOM, HampuMep, BBITYCKH apMaTypbl B CTOPOHY KOHTAaKTa C MOHOJHTHBIM
0ETOHOM, IONIEPEYHbIE IIIOHKH U T.1.

3.3. Oco0eHHOCTH NCIOJL30BAHUA cTEKO0 B KauecTBe TIK.

3.3.1. B kauecTBe OCTEKJIEHHSI OKOH CO CTaJbHBIMM WJM JIE€PEBIHHBIMH TMEPEIIETAMU
HCIOJIb3YETCS, KaK IPaBUII0, OKOHHOE WJIM BUTPUHHOE HEMOJMPOBAHHOE CTEKJIO TOJIIUHON 3-5 MM
o 'OCT 111-90.

Crékna KpemsTcsl B CTaNbHBIX MeperuiéTax ChEMHBIMU IITAMKaMHU, MPEICTABISIOMNMU COOOH
THYTBHIE 3JIEMEHTHI M3 CTATHHOW OIMHKOBAHHOMW JICHTHI, HUIM C TIOMOIIBIO PE3UMHOBBIX mpoduieii. B
JIEPEBSHHBIX MEPEIIETax CTEKIIA KPETSITCS AePEBSIHHBIMU IITAMUKAMU.

CrekJionakeTsl 1 apMUPOBAHHOE CTEKJIO B KaduecTBe [IK mpuMeHsITh HE peKOMEHTyeTCS.

3.3.2. Crnenyer yduThIBaTh XapaKTEPHbIE OCOOECHHOCTH CTEKJa IMPHU €ro HCIOJb30BAHUU B
kauectse [IK:

- OOJBIION pa3dpoc 3HAYEHMH MPOYHOCTH CTEeKIa (M3-3a HAIM4YUSA Ae()EeKTOB M Jp. MPUUYHH);
CHMKEHHUE IPOYHOCTH C YBEJIMYEHUEM PA3MEPOB U YMEHBIIIEHUEM TOJIINHBI CTEKIIA;

- IIPU AJIUTENBHOM JIEHCTBUU HArpy3kd IPOYHOCTh CTEKJIA CHUXKAETCS NPUMEPHO B 3 pasa 1o
CPABHEHUIO C MMPOYHOCTHIO MPU KPATKOBPEMEHHOM JIEHCTBUM HATPY3KH;

- paspymaromias Harpy3ka 3aBHCHT OT THIIA KPEIUICHHs CTEKON (HaMMEHbIIAs pa3pyllaroras
Harpyska - IpH KpeIuIeHMH Ha METANIMYECKUX KISIMMEpAax, PacIOIOKEHHBIX CO CTOPOHBI CTEKJIA,
HE MOABEPraroIIeics BO3JECHCTBUIO HATPY3KH);

- paspyliaronMe Harpy3Kd MEHbIIE B TOM Cllydae, €CIuM CTOpOHA CTEKJIa, MO KOTOPOU
IIPOU3BOJUTCS €T0 pe3Ka, oABEpraeTcs AEMCTBUIO Harpy3KHu;

- TeMmmeparypa NpoAyKToB ropeHus I'C mpakTHYeCKM HE OKa3bIBAECT BIIMSHUS HA BEIUYUHY
pa3pylIaoLIeii HATPy3KH;

- CTEKJIAa OCTEKJICHUS MOMEIIEHUH MOTYyT paborarh aocTaTovyHo d(dexktuBHO B KadectBe [IK
TOJILKO B TOM ClIy4ae, €clid BpeMsi 00pa3oBaHus MPOEMOB B OKOHHBIX MEPEIIETax MpH pa3pylieHun
CTEKOJ OYJEeT HAMHOTO MEHbIIIE JIIUTENbHOCTH ropenus ['C;

- ipu aeduarpanronHom ropeanu I'C Harpyska, qeicTByroImas Ha CTEKIA, MOXKET OBITh IPUHSTA
paBHOM H30OBITOYHOMY JaBi€HHIO Py, BO3HHUKAIONIEMY B IIOMEIICHUHM, YMHOKEHHOMY Ha
K03 pUIMeHT, paBHbIi 1.2.

3.3.3. TonuuHy cTeKJa, yCTaHABIMBAEMOI'0 BEPTHUKAJIBHO B CBETONMPO3PAUYHBIX KOHCTPYKIIUSX,
PEKOMEHYETCSI OIIPENENATh pacU€TOM Ha Harpy3Ky OT BETpa:

032-y¢ -0y, -a-b
Rer -m-lu- 2% +1)
et -Mm-lu-A°+1

()

cm —

7€ Wm - HOPMAaTUBHOE 3HAYCHHUE CPEIHEH COCTABIISIIONIEH BETPOBOM HArpy3Ku Ha BhICOTE Z HAJl
MMOBEPXHOCTHIO 3€MJIU;
¢ - Ko purmeHT HaAEKHOCTH 110 BETPOBOM HArpy3Ke;
a - pa3Mep MEHbIIIEH CTOPOHBI CTEKJIA;
b - nuuHa crekna;
Rct - pacu€THOE CONTPOTUBICHHUE CTEKIIA PACTSKCHHUIO TIPU U3THOE;
M - ko3 PUITUEHT, 3aBUCAIINNA OT BUJA HATPY3KHU M paBHBIN 1.25 Tipu eHCTBUM BETPA,
J - COOTHOIIICHUE CTOPOH CTeKIa, b/a;
M - k03P dULIUEeHT, TPUHUMAEMBIN B 3aBUCIMOCTH OT A:
0.2 mpu 4 < 1.5;
0.1mpu 1.5<4<2;
0.05 mpu 4 >2.
[Tpumep Ne 1. Pacuér TonuumHbl cTeKna.
Tpe6yeTc;1 OMPCACIIUTL TOJIINHUHY CTCKJIA B KOHCTPYKIIMM OKHA HNPOU3BOJCTBCHHOI'O 3OaHUA,
pacrnosioxeHHOTo B T. MockBe. Tun mectHOCTH - B [4]. OKHa pacmoaoKeHbl Ha BBICOTE < SM.



Pasmepnr crexna 530x480 MM u 1680x1150 mMm. Pacu€rHbie pa3mepbl CTEKON OMpPENeTuM C
y4€TOM 3aIlIeMJICHUS UX B PE3HMHOBBIN MPO(HIIH:

1 ctexiio - 520x470 mm; 2 crekno - 1670x1140 mm.

om = 0.23x0.5x0.8 = 0.092 xITa; ys = 1.4; Rct = 17.5x10%xITa.

Hns 1-ro crekna:

A= 520 =1.106; u=0.2;
470
oy | O LA ORI o
17.5-10%-1.25.(0.2-1.106° +1)
s 2-ro cTekna:
1140
5 - [03214.009216701140 _, 0

17.5-10° -1.25-(0.2.1.462 +1)

[Ipu pacuére CTEKON TOJNIIMHA CTEKJIA OKPYIJISETCsl B OOJBLIYI0O CTOPOHY B COOTBETCTBUHU C
'OCT 111-90.

Crékya OCTEKJIEHHS TOMEIIEHUNH B3PBIBOOMACHBIX MPOU3BOJCTB JOJIKHBI BOCHPUHHMATH
JIeCTBHE BETPOBOW HATPY3KU HA MpeJiesie TPOYHOCTH (C 0UeHb HEOOIBIIIUM 3a11acoM).

3.3.4. OnauM U3 IpUEMOB, 00ECTICUNBAIOIIEM BCKPBITHE CTEKOJ, B TOM YHCIIC Pa3HBIX pa3MEPOB,
SBIIICTCS WX HaApe3Ka. YCTaHOBIEHO, 4YTO HaJpe3ka MPHUBOIUT K CHIDKEHUIO HECYIIeH
crocoOHOCTH cTéKoN oT 1.5 mo 4.2 paza [41]. [Ipu 3TOM CHWIKEHHE pa3pyIIAOIIETO JaBJICHUS
3aBHCHT OT KadecTBa CTEKJIa, yCUIus Ha cTtekiope3 (3-4 kr) m kadecTBa cTekiope3a. Ha puc.6
MIPUBEICHBI PEKOMEHAYEMbIE CXeMbl HaJpe3ku CTEKOJ. BbIcoTy ocTaBiierocs mocjie pe3a CeUeHUs
pPEKOMEHIyeTC sl MPUHUMATH ¢ Kod(hpuimeHToM Han&KHOCTH 1.5, HO He MeHee 2MM.

[Tpumep Ne 2. Pacuér riryOMHBI OJIPE3KHU CTEKIIA.

HeoOxonmuMmasi TonmmuHa crekia mo maaHHbM npumepa Ne 1 cocramser 0.61 u 1.59 mm. B
TUIIOBBIX CEPUSX OKOH TOJNIIMHA CTEKON mpuHATa 4 MM. [loaromy rmyOuHa MOApe3Ku O MOXKET
PaBHSATHCS:

st 1-ro crekia - on =4 - 0.61x1.5 =3 Mmm;

It 2-ro crexna - o =4 - 1.59x1.5=1.6 mMm.

3.3.5. Psagom  aBTOpPOB  mpeasiarajuch  OCIAOJICHHbIE  KPEIUICHUS  CTeKJIa WU
JIErKOCcOpachIBAEMOT0 OKOHHOTO 3allOIHUTENS AJIs pealn3anuu ux padoTsl Kak cMeraromuxcs [1K.

OcnabieHHoe KperieHUue CTeKJIa MOKET OTIUYAThCS OT TUIIOBOTO TEM, YTO BMECTO JCPEBSIHHOTO
HITanuKa YCTAHABIMBAETCS PE3MHOBBIM YIUIOTHUTENb U KISMMEpBI, MPUOUTHIE aTIOMUHUEBBIM
rBo3néM d 1.5mm.

[Tpu HEOOXOAMMOCTH MPUMEHEHHUSI CTEKOI TONIMHON OoJiee 4MM clielyeT npeaycMaTpuBaTh UX
ocnablieHHOE KpeTUIeHHe ¢ MPUMEHEHUEM KIIIMMEPOB, paOOTAIONINX Ha U3TUO, WM alFOMUHHEBBIX
r'BO3/Iei, pabOTaIOIKX Ha Cpes3.

BckpoiTre jerkocOpacsiBaeMOro OAMHAPHOTO WM JABOWHOTO OKOHHOTO 3aMOJIHEHUS MOXKET
OBITH OOECIeYeHO, HANpPHUMEpP, Pa3pbIBOM KPENEXKHBIX OOJNITOB C OCIAOJICHHOM WICHKOH, WIIH
OTTUOOM KOHIIOB CTATbHOW HIMHIBKH, WIH BBIAEPTHBAHUEM IIYPYIIOB U3 JIEPEBIHHONW OOOBIIIKH

[41].
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Puc.6. Cxemnr HaAPE3KU CTCKOJ B CTAJIbHBIX NEPCIIICTaX C OANMHAPHBIM OCTCKICHUEM



3.4. Ucioab30Banue 3J1eMeHTOB cTeH B KauyecTBe I1K.

3.4.1. B 3maHusx B3phIBOONACHBIX MPOU3BOJICTB CIEAYET MPUMEHATH, KaK MPaBUJIO, JEPEBSIHHBIE
OKHa, OTKpBIBAIOLIMECS HapyXy, HCKPOHEAIOLINE IPOTHUBONOXAPHBIE [BEPU U BOpPOTa C
UCIIOJIb30BAHUEM JIATyHHM, a TAaKXKe JBEPM M BOpOTa JPYIMX THUIIOB, HAaIpUMEp, IBEPH
MPOTUBOIIOKapHBIE OTHECTOWKHE, BOPOTA paclalllHble WIH NoAbEMHOCKIIaa4YaThie [29].

B03M0KHO NpUMEHEHHE OKOH U3 CTaJIbHBIX NPOQUiel, Hanpumep, NpsIMOYroJIbHBIX TPYO.

3.4.2. HauOonee BaxHBIMH (HaKTOpaMH, OIPEACIAIONIMMA 3aKOHOMEPHOCTH BCKPBITHS
Bpawmaromuxcs 11K, sBiasercs ux macca, pa3Mepbl, MECTO PACIIOIOKECHHS U YCIIOBHS 3aKPEIUICHNUS B
pame OKHa WJIM B HAPYKHOM OTIPaXkI€HUU NTOMEILEHUS.

@paMyTy ¥ CTBOPKM OKOH BCKPBIBAIOTCSI B PE3YJIbTATE Pa3pyLICHMs 3alIOPHBIX MM KPEIEKHBIX
YCTPOICTB, a TaKXKe MPEOJOJIEHUS CUJIbI TSYKECTH, MHEPLIUU MACChl U CONPOTUBIICHUS IBUKEHUIO B
mapHupe. [ig Toro, 4ToObl hpamMyru U CTBOPKM OKOH HE OTKPBIBAJIMCh OT ACHCTBUS BETpa Ha
3aBETPEHHOM CTOPOHE 3JaHMs 3allOpHBIE YCTPOWCTBAa JOJDKHBI PACCUMTHIBATBCS HA YCHIIMS,
KOTOpbIE BO3HMKAIOT B pe3yJbTaTe MOHMWKEHMs JaBieHUs B 30He paspsbkeHus. Harpyska Gork,
BBI3BIBAIONIAS 3TH YCUIUSA, IPUHUMACTCS pPABHOMEPHO PACHPENEIEHHONM 10 Hapy>KHOU
nosepxHoctu [1K 1 paBHO#

Gotk = yf x om % Kok, 3

rae Kotk - koaddummeHT 3amaca, npuHUMaeMblii ipu pacuéte Bpamaronuxcs [IK Ha oTpbeiB
paBHBIM 2.

OcranbHbIe 0003HaUYeHUs 110 hopmyite (2).

3.4.3. C uenbio MCHOJIB30BaHUSA (PpamMyr M CTBOPOK OKOH, JaBepedl W BOpoT B kauecTBe [IK
HE00XO0IMMO BBITIOJHUTH Pacu€Thl 3allOPHBIX YCTPOUCTB U, B Cllydae HEOOXOAMMOCTH, 00ECIIEYHUTh
UX BCKpPBITHE 3a CU€T yMEHBIIEHUS pPAOOUYMX CEUYEHUH 3am€NoK, SI3BIYKOB M INIUHTAIETOB,
HATSOKEHHSI WJIM CKAaTHsl TapUPOBAHHBIX MPYXKUH, a TaKXKe 3aMEeHbl TPAJAUIMOHHBIX PpELICHUM
MarHUTaMy WM 3JIEKTPOMArHUTAMHU.

B nocnenneM ciydae KOHKpETHbIE PELICHHS 3alOPHBIX YCTPOHUCTB MOTYT OBITh pa3paboTaHbl Ha
OCHOBE OTKJIFOUEHHS AJIEKTPOMArHuTa MpU MOBBIIICHUU JABJICHUS B MOMELICHUH WU, HA000pPOT,
BKJIIOUEHUS AJIEKTPOMArHuTa JjIsl BTSTUBAHMSI 3alIOPHOTO YCTPOMCTRA.

Ceuenue 3aménok, (uxcatopoB u mp., ompexaessomee BckpbiThe [IK, paccumTbiBaeTcs Ha
MIPOYHOCTH B COOTBETCTBUU C OCOOEHHOCTAMHU JICHCTBYIOIUX HA HUX YCHIIUH.

Hanpuwmep, ans 3aménok u ¢QuxcaropoB, paOOTalOUIMX HA CIBUT, IUIOMIAJb CEUCHHS A
ompenenseTcs mo GpopMmye

_Nxy, xy, ><1—3V

sy X ! 4
» 0.58xR,, 1+3v @

rae N - ycunue, AeiicTByroliee Ha 3aIénKy OT H30BITOUHOTO B3phIBA,

Ryn - ipenen TekydecTu cTaiu, MPUHUMAEMBIN TT0 TOCYIapCTBEHHBIM CTaHIapTaM,

Y - KO PUIMEHT HAAEKHOCTH IO MaTepuaiy,

Ve - K093 HUIUEHT yciaoBuil paboThl, MPUHUMaeMblii paBHBIM 0.8,

V - K03p(HUIMEHT U3MEHYMBOCTH (BapUallMK), PaBHBIM OTHOIICHHWIO CTaHAapTa (T.€. CPEIHETO
KBaJIPATUYHOTO OTKJIOHCHHSI) K CPETHEMY 3HAUYCHUIO.

3.4.4. Pa3paboTanbl NpemIoKEHUsT MO NMpUMEHEeHHI0 B KadecTBe [IK MOBOPOTHBIX CTEHOBBIX
naHeJsei, KOTopble, OJIHAKO, HE MMEJH MTPAKTUYeCKOM mpoBepku [29, 41].

3.5. Ucnosib30BaHue JierkocOpacbiBaeMbIX NOKpbITHI B kKavecTBe T1K.

3.5.1. Ilpumenenue cmematoumxcsi [IK B Buae nerkocOpacklBaeMbIX IMOKPHITHH CIEIyeT
npeaycMaTpuBaTh TOJIBKO B TeX Ciydasx, korma mmiomaan apyrux [IK HemoctaTtowuno s
CHIDKEHHSI IO JOIYCKaeMOW BEIMYMHBI IaBJICHUS, BOSHUKAIOLIETO MpH B3phIBHOM roperuu I'C.

JlerxkocOpachiBaeMble y9aCTKH TOKPHITHS HPU BO3ACHCTBUM M30BITOYHOTO JAaBICHUS PabOTAIOT
[0 TMPHUHILHUITY TTOAHUMAIOMIMXCS (BCKPBIBAIOIIUXCS) KiarnaHoB. [[nsg yMeHbIIEHUS] CONPOTHBIICHHS
B3PBIBHOM BOJIHE BOJOM3OJIALMOHHBIA KOBEP M TEIUIOM3OJSIIUS pa3pe3arloTcs NPOJOJIbHBIMU H:



NONepeyHEIMH  IIBAMH HA YYacTKM (KapThl) miomanpio He Oomee 180 Mm% DieMeHTHI
JIErKOCcOpachIBAEMOT0 TMOKPBITHS BBIOMPAIOTCS C HAUMEHbIIEH Maccol, pacu€THas Harpyska oT
KOTOpOH JO/KHA cocTaBiaTh He Oonee 0.7 xIla (70 krc/m?). B kadecTBe TEILIOM3OINSIMH
PEKOMEHIyeTCsl TPUMEHATh OOJIeru€HHbIE IUTUTHBIE YTEIUIUTENH, He TpeOyrollnue YyCcTpoiicTBa
CHEIHATLHON CTSOKKH (MUHEPAbHBIC IIUTHI MOBBIMICHHOW KECTKOCTH, HepiauTodocdorenessie
uThl ¥ T.7.). C 9TOH ke 1enpio (o0JerdeHne Beca MOKPhITHS) 3alUTHBIA CIION TpaBUs Ha KPOBJIE
HE yCTpauBaeTcs. B Takux ciaydasx BEpXHUH CIOU PYJIOHHON KPOBJIH BBIOJIHSAIOT U3 CIELUAIbHBIX
PYJIOHHBIX MaTe€pUajoB, HAPUMEP, OpOHUPOBAaHHOTO pydepouaa, poapron3ona u T.1.

Hecymieli ocHOBOI JIerkocOpachIBAa€MOTO IMOKPBITHS SIBISIOTCS KeNe300€TOHHBIE IUIMTHI C
OTBEPCTHUSIMH, CTAJIbHBIE IPOTOHBI, aCOECTOLIEMEHTHBIE BOJIHHUCTHIE JIUCTHI YHU(DUIIMPOBAHHOTO WIIH
OKCTPY3MOHHOTO  Mpo(miIs, acOECTOLEMEHTHbIE OSKCTPY3UOHHbIE TIAHEIM U  CTAJIbHBIC
npoUIMPOBAaHHBIC JIUCTHI. B KauecTBe THUMOBBIX OBUIHM pa3pabOTaHBI Y3JIbI JIETKOCOPAaCHIBAEMBIX
KpoBeJb, cepus 2.460-19*.

*B cepun 2.460-19 e Boinonnensl TpedoBanuss CHull 2.09.02-85* «IIpon3BoncTBEHHbIE 3/1aHUS» B OTHOLICHUH
IUIOLIAa M KapT ¥ MaKCHMaJbHOM pacy€THOM Harpy3KH OT MAaccChl JITKOCOpachIBAEMBIX KOHCTPYKIMH HOKPBITHS U
TpeboBanus [17] mo npenesiaM OrHECTOMKOCTH CTPOMTENBHBIX KOHCTPYKIMH M IIpejesiaM paclpoCTpaHEHHUs! OTHS O
HUM.

3.5.2. B mOKpBITHSIX ¢ MPUMEHEHHUEM JKEJIe300€TOHHBIX TIJTUT OTBEPCTHS B HUX U B MIPOMEXKYTKaX
MEXIy MIUTaMu (MIpHU MHUPHHE IUT 1.5 M) mepeKphIBaroTcs acOECTOIEMEHTHBIMU JIUCTAMU WJIH
9KCTPY3HUOHHBIMH ITaHEISIMH.

[Tnutel mmpuHON 1.5 M MOHTUPYIOTCS C MHTEPBAJIOM MEXKIY HUMHU PaBHbIM 1.5 M; IUIUTHI
mupuHOM 3.0 M MOHTHUPYIOTCSI O€3 HHTEPBAJIOB.

AcbecTolieMeHTHBIE JIUCTHI YKIIAJAbIBAIOTCS B HAXJIECTKY (KPOME LIBOB), SKCTPY3MOHHBIC TAaHEITH
- 0e3 KperuIeHus.

B  DOKpBITHMSX C TPUMEHEHMEM CTAJbHBIX IPOTOHOB HPOEMBI TaKXKE 3aKpbIBAIOTCSA
acOeCTOLIEeMEHTHBIMU JIUCTAaMH, SKCTPY3UOHHBIMU MaHENISMU WIHM CTAIbHBIMU NPO(GUIMPOBAHHBIMU
JIUCTaMH.

[lar cranbHBIX NPOTOHOB I CTAJIBHOTO NPOQMIMPOBAHHOIO HACTHJIA IMPUHHUMAIOT, Kak
npaBuio, 3.0 M. JIMCTBI CTaNbHOTO HACTHJIA JIETKOCOPACHIBAEMbIX YYaCTKOB TMOKPBITHS KpPEHSATCS
KISIMEpaMHM K CTaJIbHBIM IPOTOHAM 4Yepe3 OAMH Todp Ha KpalHMX omnopax. JIMCTBI cTaibHOro
HACTHJIa BJIOJIb rohpa ¢ OJHOTO Kpas JErkocOpachlBAEMOro y4acTKa IMOKPBITHS MEXAYy coOoi He
kpersitcead. C IPOTUBOIONI0KHOIO Kpasi U BHYTPH JIETKOCOPAChIBAEMOr0 y4acTKa JIMCTBI KPEHsTCs
MEXAy Co00ifi KOMOWHUPOBAHHBIMH 3akiénkamMu ¢ maroM 500 MM B COOTBETCTBUHU C
JNEUCTBYIOIMMU CTAHIAPTAMH.

3.5.3. B cepun 2.460-19 6bun pa3zpaboTaHbl JBa BapHaHTa ycTpoiicTBa mBoB. [lo mepBomy
BapUaHTy IIOB yCTPauWBaeTCs B BHUJE OCTOHHBIX OOPTHKOB M3 KepaM3UTOOETOHA, OOPaMIISIOIIMX
KapTy, MO KOTOPBIM HAaKIJIEUBAIOTCA CIIOM BOAOU3OJALMOHHOTO KOBpa W KOTOPBIE 3aTeM
3aKpBIBAIOTCS CBEPXY (PACOHHBIMHU AJIEMEHTAMU W3 KPOBENbHOH cTanmu. Ilpm 3TOM Bapmanrte u3
KKJIONH cpemHeld KapThl TpeOyeTcs BHYTPEHHUM BOJOOTBOJ C YCTPOWCTBOM HE MeHee 2-X
BOJOCTOUHBIX BOpoHOK IIIoB BTOpOro BapmaHTa ycTpauBaeTCs B BMJE KOMIIEHCAaTOpa M3 IOJI-
n300yTuieHa. JIuctT KkoMreHcaropa BKJIAIbIBAE€TCS B IIOB U cBapuBaeTcs no JumHe. [losnocts mBa
3aI0JIHSIETCS MUHEPAJIbHOW BaTOM M 3a/1€IbIBAE€TCA THOKOJI0BOM MacTukoi Y-30M. B artom ciydae
OpPraHU30BAHHBIN BOJOOTBOJ MOKHO HE YCTPauBaTh.

3.5.4. B mpenenax y4acTKOB JIETKOCOPACHIBAEMBIX MTOKPBITHIA X0XKIEHHE Pa3peIIaeTcsi TOJIbKO M0
XOJOBBIM MOCTHKAaM.

3.5.5. Ha ocHoBaHuu omnelta npumeHeHus cepun 2.460-19, pemenne mBa 1o nepBoMy BapHaHTy
(mo tumy peranmu TJIA ¢ GOpTHKaMK) MOXET 3aTPyIHUTHh cOpachiBaHUE KPOBJIM TIPH B3PBIBE; IIOB
BTOPOTO THIA C MPUMEHEHHEM KOMIICHCATOPOB U3 TOJ-W300yTHIIeHa HEHaa&KeH (HU3Kas
MIPOYHOCTH TOJI-U300YTHIICHA, TIJI0Xast TEPMETH3AIINSI 111BA).

CnabplM MECTOM JIETKOCOpAachIBaEMBIX KpPOBENb OCTAIOTCS IEPECEYCHUs MPOAOJIBHBIX H
IIONEPEYHBIX IBOB, B KOTOPBIX YPE3BBIYAWHO TPYIHO JUKBHIUPOBATH MPOTEUKH. I yCTpaHEHHUs
HelocTaTkoB cepun 2.460-19 HeoOXonuMO NPUMEHATH Oojiee KaueCTBEHHBIE M COBEpIICHHBIC



MaTepHuaibl: BMecTo mnon-u3o0ytuieHa - kposieH (TY 17 PCOCP 032485-043-91), B kauectBe
YTEIUTUTENS - TEIUIOM3O0JSAIUOHHBIE TUIMTHI, Hampumep, mo [OCT 22950-78, nna IUKBUIAIIAN
MPOTEYEK B MEPECEUCHUN IIBOB - OYTHII KAYIyKOBYIO MACTUKY H T.1.

KoHcTpyKkTuBHBIE perieHust JIerkocOpacbiBaeMbIX KPOBEINb, B TOM YHUCIIE IIBOB, 11€J1€CO00pa3HO
MPOJOJKATh MPUMEHATh Mo cepun 2.460-19, 3a uCKIIOUEHHEM W3MEHEHUM, CBA3AHHBIX C
MCIIOJIb30BAHUEM HOBBIX MAaTE€PHAJIOB.

3.5.6. Jns HEKOTOpBIX CIy4aeB PEKOMEH]IYETCS NMPUMEHEHHE OOOMX THUIIOB IIBOB Ha OJHOU
nerkocOpaceiBaeMoil kposiie. [Ipu 3TOM MpoaoibHBIE MIBBI (MONEPEK YKIOHA KPOBIM) MOTYT
BBITIONTHSATHCS ¢ MPUMEHEHHEM KOMIIEHCATOPOB M3 MOJI-U300YTUIICHA WM KPOBJICHA, a TIOTIEPEUHbIC
(BHOJb YKJIOHA KPOBIH) - 1o TuNy Aetanu TJIA ¢ 6optukamu. Takoe KOMOMHUPOBAHHOE PEIIICHHE
MO3BOJISIET M30€KaTh HEHAAEKHBIX Y3JIOB COMpPSDKEHHS coceqHux KapT. OHO menecooOpa3HO Tam,
I/ie OTepeYHbIE MIBBI C OOPTUKAMU UMEIOT IPEUMYILIECTBO Mepe]] IBaMU APYTUX THUIIOB.

3.6. Ucnosib30BaHHE 3JIEMEHTOB CBETOAIPAIMOHHBIX H A9PAlIMOHHBIX (JOHAPEil B KauecTBe
IK.

3.6.1. B xauectBe pazpymaromuxcs [IK B cBeToa’palMOHHBIX M a’3palMOHHBIX (hoHapsX
UCHOJB3YIOTCS CTEKNIA IIIYXOrO OCTEKJIEHHUsS M OTKpPHIBAIOIIMXCS BHYTPb CTBOPOK U (hpamyr
OKOHHBIX TEperyiéToB, a B KauecTBe Bpamarommxcs [1IK - oTkpbsIBatommecss HapyXy CTBOPKH U
(bpaMyru OKOHHBIX IEPEILIETOB.

3aroyiHeHHe CBETOBBIX MPOEMOB CBETOA3PAIIMOHHBIX (pOHAPEH COCTOUT, KaK MPaBHIIO, U3 OKOH C
neperuiéTaMy U3 THYTOCBApHBIX CTalbHBIX Ipoduiel. HaBecka gpamyr B OTKpBIBAIOIIMXCS OKHAX
OCYILIECTBISICTCS MYyTEM YCTAaHOBKM T'OPU3OHTAIBHBIX IIAPHUPOB, YTO MPEMATCTBYET MOMATAHUIO
aTMocepHOM Biaru BHYTPh IOMENICHUs (HapykHas ¢pamyra OTKpPHIBAE€TCS CHH3Y BBEpX, a
BHYTPEHHAA - CBEpXY BHHU3). B cBs3u ¢ 3TUM (pamyru B OTKPBIBAIOLIUXCS OKHAaX B KauyecTBE
Bpamatomuxcs [IK MokHO ncnonb30BaTh JIUIIb IPU OJUHAPHBIX MEPEIIETax.

3.6.2. CgeroaspanrioHHble (OHApPHU pa3pelIaeTcss YCTAaHABIMBAaTh C JIETKOCOPAaChIBAEMBIMU
kpoBisiMu. IIpu mmprHe (GoHaps 6M M MaKCHMalbHON ruiomann kapTel 180 M? mumHa QoHaps
coctaBuT 30 M, YTO MO3BOJISET HMCIIOJIL30BaTh Ha KpoBie (oHapu pazmepoM 30x6 m. IIpu Takom
peLIeHNH MOMNepeYHble IIBbl HE YCTPaMBAIOTCS, YTO 3HAYUTENBHO IOBBIIIAET SKCIUTYTallUOHHBIE
KayecTBa JIETKOCOpachIBAEMbIX MOKPHITUNA. Y CTPOUCTBO "KOPOTKHX'" CBETOAIPALMOHHBIX (hOHApE
IPAKTUYECKH HE MPHUBOAMT K CHUXKEHUIO MX OKCIUIYTALIMOHHBIX KAauecTB IO CPaBHEHHUIO C
dboHapsMU OOBIYHON JITHHEI.

B ToMm cnydae, ecnm BO3HMKAaeT HEOOXOAMMOCTb B YCTPOICTBE IONEPEUHBIX ILBOB,
pPEKOMEHyeTCs KOHCTPYKTUBHOE pelleHHe, MO3BOJISAI0Iee KOMOMHUPOBATh BBl Pa3HBIX TUIIOB Ha
TIJIOIIAIN OJTHOM JIETKOCOpachIBaeMOM KPOBIIH.

3.7. Onpenesnenue Tpedyemoii nuIomaan NnpoéMos, nepekpoisaemsix K. *

*MeroaMKa M0 ONpEAENEeHUI0 TPeOyeMOoil IUIOMaan NPEeJOXPaHUTEIbHBIX KOHCTPYKIMH paspaborana MI'CY B
00béMe paboTel  "B3pbIBONOXapo0e30macHOCTh 3laHMH M COOPY)KEHHH M MEpONpHsATHS 10 HX 3ammure”
/TMHWnpom3znanmii,-M.,1991.

3.7.1. D¢ddexruBHOCT, UcTiONb30BaHUS [IK 3aBHCHT OT CKOPOCTH PacHpOCTpaHEHHUs IUIAMEHH
npu B3pbIBHOM TopeHuu ['C. Uem MeHbIe CKOPOCTh pacnpoCTpaHEHUs IIAaMEHU, TEM OOJBITUI
s dext nocruraercs npu npumenenun [1K. Ilpu ckopoct pacnpocTpaneHus MiIaMeHu

up, > 65m/c (5)

oOpa3yeTcss JOBOJIbHO CHJIbHAsi BOJHA CxaTws W wucrnonb3oBanue [IK jams  cHmkeHus
M30BITOYHOTO JIaBJICHHM, BOSHUKAIOLIETO B MOMEIICHUH MpHU B3pbIBHOM Tropenuu ['C, craHOBHUTCA
He 3 (peKTUBHBIM.

3.7.2. PacuértHas CKOpPOCTh pACIPOCTPAHCHHS IIJIJAaMEHH B TIOMEIICHHH (TIPU OTCYTCTBUU
HEO0OXOIMMBIX JaHHBIX U YTOYHEHHsI €€ BEIMUMHBI) Ompeensercs mo Gopmyre

Up= 0.5xax Unp X (E'p.uxn + Sp.cmex)y (6)

TJIe a - TIOKa3aTelb MHTEHCUBHOCTH B3PBIBHOTO TOpeHus (cM. 3.7.7.);



Uyp -pacuéTHas HOpMajbHAas CKOPOCTh IUIAMEHH, KOTOPYIO pa3periactcs OMPENeNsATh Mo
bopmyne
Unp = 0.55 x u,, cmexy (7)

Un. emex - HOPMaJIbHASI CKOPOCTH T1aMeHH npu ropeHrn ['C cTeXnoMeTpuyecKo KOHIEHTPALINH;

Ep.uxn - CTENIEHBb TEIUIOBOTO PAaCHIMpPEHUs MpoayKToB ropenust I'C ¢ KoHIEHTpauuel roprodvero,
COOTBETCTBYIOLIEH HU)KHEMY KOHIICHTPALIMOHHOMY IIPEIENy PACIIPOCTPAaHCHUS IUIAMEHH;

Ep.cmex = CTEIIEHb TEIUIOBOTO pacIIMpeHHs] MpoaykToB ropenus I'C mpu crexmomeTpudecKkon
KOHLIEHTPALUU TOPIOYETO.

Xapaxrepuctuku ['C, xotopsle 3agatorcs npu pacuére [1K, mist cMecu Bo3ayxa ¢ HEKOTOPBIMU
BHJIaMU T'OPIOYErO IPUBEACHBI B COOTBETCTBYIOLIEH TEXHUYECKON JIUTEPATYPE.

3.7.3. Ilpu ouenke 3¢ddexruBHOCTH Hcnonb3oBanus [IK ciegyer yuuThIBaTh Takke BETHUUHY
JI0ITyCKAeMOT0 B TOMEIIEHNU U30BITOYHOTO JaBIEHUS APoon,yun KOTOPOE JOIKHO OBITH HE MEHEE

P()on,MuH = 00076 X uP + 00028 X upz (8)

Ecnu onpenensiemas, ucxoi U3 MPOYHOCTH KOHCTPYKIUHN 31aHus, BeTUIUHA APoon < Poonyun, TO
HY>KHO MPOU3BOJIUTh YCHUJICHUE CYIIECTBYIOIIMX WX Pa3padOTKy HOBBIX KOHCTPYKIIUM, CTIOCOOHBIX
BOCIPUHUMATH U30BITOYHOE JIaBIICHUE, PABHOE Pyon un ¥ TipU pacuete [IK mpuHuMaTh

AP, oon = P don,MuH

JU1st UCTIONB3YEMBIX B IIPOMBIIIUIEHHOCTH Ta30B, CIIOCOOHBIX 00pa30BaTh B3PHIBOOIIACHBIE CMECH,
npumeHerne [IK sBisercss 3¢pQpeKkTUBHBIM CcrnocoOOM 3aIlUThI OT aBapUWHBIX B3PBIBOB, T.K.
TpeboBanus nm. 3.7.1. u 3.7.3. B OONBIIMHCTBE CIy4aeB YAOBICTBOPSIOTCS.

3.7.4. Tpebyemas IIomanpb MPOEMOB S,« B HAPYXKHOM OTPaXICHHH 3JaHUN W TIOMEIICHHM,
nepekpsiBaeMbix 11K, onpenenstores no popmyie

SﬂK = SOpr /Tﬂlﬁ (9)

rie Somp - TpeOyemasl IUIOIIagh OTKPBITBIX MPOEMOB B HAPYKHOM OTPa)XICHUU 3JaHUU U
MMOMENICHUH, TIPU KOTOPOW M30BITOYHOE JaBJICHHE, BOZHUKAIOIIEE MpU B3pbIBHOM ropenuu ['C, He
MIPEBBICUT JOIYCKAEMOW BETUYUHBI Pyon;

Y - K03 dunuent, xapakrepusyronmi 3¢ dexTnBHOCTh BCKphiThs [1K.

IIpu ycTpoiicTBE B HApYKHOM Orpax<1eHNUH 31aHuil u nomeieHui I1K pa3HbIX TUIIOB (K pa3HbIM
tunam otHocsATea [IK, oTnmuaromuecs He TOJBKO KOHCTPYKTHBHBIM PEIIEHHEM, HO TaKke
pasMepaMu, Maccoil M JIPyruMu NapameTpaMH, BIUSIONIMMHU Ha 3aKOHOMEpHOCTU BCKpbiTUs [1K)
BEJIMYUHA Sy« ONIPENIEISAETCS U3 BBIPAXKEHUS

nnx
Somkp = Z SnK.i x SUmc.i (10)
—y

rae Ny - komuyectso tumos 11K,
3.7.5. TpeGyemas MIOMIAIb OTKPHITHIX TIPOEMOB Somipy (M?) BIUUCISETCS TI0 hOpMYyIIe

Somip = Koe X a % Ky X VnowZ3l Poon™?, 1
P @

rie K. - koaddunumenT, yuutbiBatoriuii coiicta ['C (cm. . 3.7.6);
a - TIOKa3aTellb HHTEHCU(HUKAIIMH B3PBIBHOTO ropeHus (cMm. 1. 3.7.7);
Ky - xoodduiimeHT, yauThIBaIONUN BIUSHIE (POPMBI TIOMENICHUS HA MHTEHCUBHOCTH UCTCUCHUS
u3 Hero I'C (cm. . 3.7.8);
Vyiox - CBOOOIHBIH 06beM moMemerus, M° (cM. 1. 3.7.7).
3.7.6. 3nauenus kodpdunuenTa K. IpUHUMAIOTCS PaBHBIMH:
0,04 - nns mennenHo ropsimmx ['C (Tuna aMMHAaKOBO3YIIHBIX CMEcei);
0,2 - nns webpicTpo Topsumx ['C (TMma METaHOBO3YIIHBIX, MPOITAHOBO3AYIITHBIX U MM
MOI0OHBIX cMeceil);



0,7 - mns 6bicTpo ropsimux ['C (TUHa aneTHIeHOBO3AYIIHBIX M BOJOPOJOBO3IYLIHBIX
cMmeceit).

3.7.7. BennuuHa a pUHUMAETCS MO JAHHBIM TAOIUIIBI 2 HACTOSIIIUX yKa3aHUW B 3aBUCUMOCTH
OT TOJHOro oObeMa MOMEWEHUS Vouon U CTENEHH 3arpOMOXKIEHHOCTH €ro O0OpYyAOBaHUEM U
9JIEMEHTaMHU CTPOUTENIBHBIX KOHCTPYKIM 6. Bemumuuna Vo on NpPUHUMAETCS pPaBHON 00beMy
noMenieHuss 0e3 ydera pacnojaraéMbIX B HEM OOOpYZOBaHUS M DJIEMEHTOB CTPOMTEIbHBIX
KOHCTPYKLIMH (BBICTYMAIOUIMX KOJOHH M (epM, ATAXKEPOK, MOJMOCTEH, JECTHUYHBIX Mapiied u
T.IL.).

Benuunna 6 (B %) onpenensiercs mo ¢popmyie:

3 100x V.
V

0 (12)

0.nom

rae Voo - 00beM 000pyIOBaHMSA U 3JIEMEHTOB CTPOUTENBHBIX KOHCTPYKILUH, HAXOISAIIUXCA B
IIOMEUICHUU.

Tabmuma 2
3HaYeHNE BEIUIHHEI d.
0, % Bennunna a npu V, ., (M%), paBHOM
<100 1000 10000 > 100000
<4 4 5 6 7
4-8 5 6 10 15
8-13 5 8 15 25
>13 6 10 20 30
CBoOoHBII 00beM TTOMETICHHS V10, OTIpEenseTcs o popmyie
VnOM = Vo.no,w X (I = OyOlX 9): (13)
rae 6 B %.
JI71st IpOMEXYTOYHBIX 3HAYCHUH Vo noy BETMUUHA @ OTIPEACIISACTCS HHTEPIIOSIUCH.
3.7.8. 3nauenus korpduuuenta Ky onpeaensercs no popmyse
2, 12
by +hy]
2/3
R — 2V0.n0/1/l HpI/I hn S an’ (14)
¢ 2 22 |mpu a, =h
by +ap | PY dn n
2/3
2V0.}’10M

r1e an, bn, hn - A7MHA, IMPHHA U BBICOTA MOMEIIEHHSI COOTBETCTBEHHO.

IIpu Ky > 1 cnenyer npunumats Ky = 1.

3.7.9. Koapdunuents! ¥, 115 HEKOTOPHIX TUIIOB OKOHHBIX MEPETIETOB C INIyXUM OCTEKIICHUEM,
MPUBEICHHBIX Ha puc. 7, 8, onpexaenstorcs mo Tabnuiam 3-19.

JIJ11 OKOHHBIX TMEPEIIeTOB, OTIIMYAIOLINXCS OT PACCMOTPEHHBIX pa3MepaMH OTIENbHBIX SUEEK,
kodpdurniueHt ¥« onpenensiercs mno Gopmymne

n
y/mc = ZCj X SZ/nK.j J (15)
j=l

I7ie 1 - KOJIMYECTBO OTJIMYHBIX 110 Pa3Mepy siueek OKOHHBIX MEPEIUIETOB,

Cj - monsi MJIOMIAAH J-0if TYSHKU B OKOHHOM IIeperuieTe,

Vucj - K03bbumeHt ¥, XapaKTepU3yIOIINNA BCKPBITHE J-0il SYSHKU MeperuieTa, onpeaessieTcs
mo Tabmunam 11-19 nos crtomHbIX (0€3 siueek) MeperieToB OJNHAKOBOTO pa3Mepa

3.7.10. Koadounuent ¥ I BpalalomUXCs U OTKPHIBAIOIIUXCA HAPY’Ky CTBOPOK OKOHHBIX
MePEeIIeTOB, a TAKXkKe IBEPEil U pacmalIHbIX BOPOT, ONpeesercs no Gpopmynam:




a) IpU KPETJICHUH CTBOPKH C TOMOILBIO BEPTUKAIBHOTO apHupa (puc. 9.a)

:40wa(a+b)_

nKk M 1 (16)
0) Ipu KpEIJICHUU CTBOPKH C TIOMOIIbIO BEPXHET0 TOPU3OHTAIBHOTO mapHupa (puc. 9.0)
40K, x(a+b
oKy a+b) f/_0005xM ) a7
M axbxPy,,
B) IIPH KPEIJICHUH CTBOPKH C MTOMOIIHI0 HIYKHETO TOPU30HTAIBHOTO mapHupa (puc. 9. B)
40K, x(a+b
_ 40K, ( )>< ,_ 0003xM ) (18)

e M axbxP

8CKp

B popmynax (16)-(18): a u b - pazmepsl cTBOpKH, M;
M - Macca CTBOpPKH, KT;
Pecip - M30BITOYHOE JaBIICHUE B TIOMEIICHHUH, TTPH KOTOPOM MPOUCXOIUT
BCKPBITHE CTBOPKH;
Ky - xoapdunment, onpenensiemsrii mo tradnumam 20-28.
Hasnenue Py onpenensercs no popmyse

Peep = 2,7 xWp (-), HO He menee 1 kITa, (19)

rae Wp (-) - pacueTHas BeTpoBas Harpyska, onpejessieMas 1Mo OTPHIATEIbHOMY JaBICHHUIO B
COOTBETCTBHUH ¢ TpeOoBaHUsIMH [4].

I[Ipu ¥« > 1 cnenyer npunumats ¥, = 1. B mopamnsiomeM OONBIIMHCTBE CIydaeB IS
KOHCTPYKLHUH, UCTIOJIb3YEMBIX B CTPOUTENBCTBE, Py =1.

3.7.11. JIma OKOHHBIX MEPEIJIETOB, UMEIOIINX HapANy C TIIYXUM OCTEKJICHUEM BpAIIAOLIAECS
crBopku (puc. 10), koaddunment ¥y« onpenensercs no popmyie, ananoruanoi popmyie (15).

3.7.12. Koapounuent ¥ [ O0OJEryeHHBIX CTEHOBBIX IMaHeded (TpexcioiiHble ¢
METAJNTUIECKON OOIIMBKOM, aCOECTOIIEMEHTHBIE U T.II.), UCIIOJIb3YEMbIX B KA4ECTBE CMEIAIOIIUXCSI
[1K, onpenensercs mo hopmyie

60K, x(a+b)
/- 4
nk
M
rae a u b - pasmepsl CTEHOBOM MaHETH, M;
M - Macca naHesu, KrT;

Ky - xoaddumment, onpenensemsiii mo Tabmumam 29-37.
3.7.13. KoadpdurmeHnt ¥, O KOHCTPYKIHHA JIETKOCOpPAChIBAEMON KPOBIH OMPEIENSIEeTCs IO

bopmyne

, HO He Oouee 1, (20)

60K, x(a+b
= ( )X 1 00IxM ;, HO He Goneel, (21)
M axbxP

8CKp

rie a u b - pasMepsl KapThl KPOBJIH, M;
M - Macca KapThl, KT;
Pecip - I3OBITOUHOE JJABJICHNE B TIOMEIIEHUH, IPU KOTOPOM TIPOUCXOANUT BCKPHITHE KapTHI,
Ky - xoaddunmenT, onpenenseMsiii mo Tadaunam 29-37.

JaBneHue Picxp OTIpeniensercs mo Gopmyie

Pocrp = 1,5 X (gest Qen), HO HE Menee 1,5 kI1a, (22)

rze Jes - HArpy3Ka oT COOCTBEHHOTO Beca KpoBiH, Kla;



Qeu - pacdeTHas CHEroBasi HArpy3ka ¢ MOHIKEHHBIM HOPMATHUBHBIM 3HAYEHUEM (IJIUTEIbHAS),
omnpenensemMas o [4].

IIpu ¥ue > 1 cnenyer npunuMats Y = 1.

3.7.14. Pa3zmepsl OKOHHBIX MEPEIIIETOB, OTKPBIBAIOIIUXCSA CTBOPOK, IBEPEH, BOPOT U T.I. MOTYT
HE COBNAAATh C pa3MepaMu MPUBEACHHBIX 3/1€Ch UHAMBUIYATbHBIX WM TUIOBBIX KOHCTPYKIHil. B
3TOM ciy4yae Bce HEOOXOAMMBbIE NaHHble Ui ompenenenust miomaau [IK mpunuMmarotes 1o
AQHAJIOTUU WM UHTEPIIOJSAIUH.



(reva 1

Cxesnd

L

1150 ||520

/50

—

2976

¥

(xenl

1680
745

S3o|| 5o
1786

Lxerrob

7680

1745

/I.l‘

7954

|720 || 150 |

Crewod

595

I B
530l 150
1780
Creso3
Sl o
NS
==\
330l 7150
1786
Crewe 5
D Y
e
70a | 150
7956
Cxeuwo7
ol W
SR
/o 183] 7750
L 2976

76 Lo
L7745

/150 |{Sto

HEC

-¥ -—
Ja-

=
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Prc.10. OxOHHBIN TIEpETIIET € TIYXUM OCTEKICHHEM W OTKPBIBAIOIIMMHUCS CTBOPKAMHU.

3.8. TaGumubl A1 pacyeTa NpeI0XPaAHUTEIbHBIX KOHCTPYKIMI HA HATPY3KH OT BHYTPEHHHX

B3PbIBOB.

3HayeHus KOE)(b(bI/II_II/IGHTa Yok AJI1 OKOHHBIX MEPCIVICTOB C TNIYXUM OCTCKJIICHUCM, MMOKA3aHHBIX

Ha cxeme 1, puc. 7

Tabauma 3

Poon, Bup octekneHus

klla OJTHHAPHOE JIBOIHOE | TpoitHOE

TOJIIMHA CTEKOJ, MM
3 | 4 | s 3 | 4 | s | 3 | 4 | 5

3,0 0,005 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
5,3 0,112 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
10,0 0,727 0,290 0,099 0,236 0,010 0,000 0,018 0,000 0,000

3HavyeHus k03P dUIMeHTa TPUHUMATD ¥y JUTSI OKOHHBIX TEPEIIETOB C TIIYXUM OCTEKJICHUEM,
MOKa3aHHBIX Ha cxeme 2, puc. /

Tabnuua 4

Poon, Buj octekineHus

klla OJTHHAPHOE IIBOMHOE | TpoitHOE

TOJIIMHA CTEKOJI, MM
3 | 4 | 5 3 | 4 | 5 | 3 | 4 | 5

3,0 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
5,0 0,131 0,011 0,000 0,000 0,000 0,000 0,000 0,000 0,000
10,0 0,791 0,330 0,108 0,277 0,012 0,000 0,021 0,000 0,000




3HavyeHuss KodppuIreHTa

Ha cxeme 3, puc. 7

b 2 AJI1 OKOHHBIX MEPCIVICTOB C TIIYXUM OCTCKIICHUCM, MMOKA3aHHBIX

Tabmuma 5

Poon, Bun ocrexnenus

klla OJIMHAPHOE IIBOMHOE TpoitHOE

TOJIIMHA CTEKOJ, MM
3 4 5 3 | 4 | 5 3 4 | 5

3,0 0,260 0,048 0,006 0,008 0,000 0,000 0,000 0,000 0,000

5,0 0,704 0,354 0,118 0,280 0,024 0,000 0,029 0,000 0,000
10,0 0,936 0,819 0,668 0,809 0,557 0,251 0,630 0,224 0,022

3HavyeHuss KodppuIreHTa

Ha cxeme 4, puc. 7

Vo AJI1 OKOHHBIX MEPCIVICTOB C TIIYXUM OCTCKIICHUCM, MMOKA3aHHBIX

Tabnuma 6

Poon, Bupn ocrexnenus

klla OJIMHApHOE JIBOMHOE TpOiiHOE

TOJIIMHA CTCKOJI, MM
3 | 4 | 5 3 | 4 | 5 3 | 4 | 5
3,0 0,598 0,320 0,115 0,188 0,019 0,000 0,010 0,000 0,000
5,0 0,764 0,659 0,509 0,611 0,356 0,099 0,368 0,059 0,001
10,0 0,939 0,732 0,858 0,692 0,626 0,705 0,627 0,437
0,881

3HaveHus koddduimenta

Ha cxeme 5, puc. /

Yok JJIs1 OKOHHBIX MEPCIUICTOB C TTYXUM OCTCKIICHHUEM, ITOKA3aHHBIX

Ta0mnuua 7
Poon, Bun ocrexnenus
klla OJIMHAPHOE IIBOMHOE TpOiiHOE
TOJIIMHA CTEKOJ, MM
3 [ 4 | 5 3 | 4 | 5 3 4 5
3,0 0,274 0,048 0,005 0,007 0,000 0,000 0,000 0,000 0,000
5,0 0,804 0,378 0,115 0,283 0,022 0,000 0,027 0,000 0,000
10,0 0,939 0,923 0,731 0,913 0,631 0,238 0,784 0,216 0,020

3HavyeHuss KodppUIreHTa

Ha cxeme 6, puc. 7

Vo AJI1 OKOHHBIX MEPCIVICTOB C TIIYXUM OCTCKJIICHUCM, MMOKA3aHHBIX

Ta6nuna 8

Poon, Bup octekneHus

klla OJIMHAPHOE JIBOMHOE TpOiHOE

TOJINIMHA CTEKOII, MM
3 | 4 | 5 3 | 4| 5 3 4 | 5

3,0 0,639 0,308 0,106 0,173 0,017 0,000 0,009 0,000 0,000
5,0 0,912 0,729 0,507 0,664 0,330 0,089 0,342 0,053 0,001
10,0 0,940 0,939 0,903 0,938 0,850 0,664 0,893 0,651 0,401

3HaveHus koddduimenta

Ha cxeme 7, puc. [

Yok JJIs1 OKOHHBIX MEPCIUICTOB C I'TYXUM OCTCKIICHHUEM, ITOKA3aHHBIX

Ta0nuua 9
Poon, Bun octekieHus
klla OJIMHAPHOE IIBOMHOE TpoitHOE
TOJILMHA CTEKOJI, MM
3 | 4 | 5 3 | 4] 5 3 4 | 5

3,0 0,305 0,058 0,000 0,010 0,000 0,000 0,000 0,000 0,000

5,0 0,786 0,414 0,140 0,331 0,029 0,000 0,035 0,000 0,000
10,0 0,937 0,868 0,760 0,862 0,651 0,298 0,731 0,266 0,026




3Ha‘IeHI/I$I KO3(1)(1)I/II_II/IGHT21 y/n;( IJIA OKOHHBIX HepeHHeTOB C FJ'IYXI/IM OCTCKIICHUECM, ITOKa3aHHBIX
Ha cxeme 8, puc. 7

Tabmuma 10

Poon, Bun octekienus

klla OJMHAPHOE | JIBOWHOE | TpOiiHOe

TOJIIIWHA CTEKOJ, MM
3 | 4 | 5 | 3 4] 5 | 3 | 4 | 5

3,0 0,702 0,379 0,136 0,224 0,022 0,000 0,012 0,000 0,000

5,0 0,835 0,768 0,604 0,723 0,423 0,117 0,437 0,070 0,002
10,0 0,939 0,905 0,816 0,891 0,792 0,742 0,800 0,744 0,518

3Ha‘IeHI/I$I KO3(1)(1)I/II_II/IGHT21 y/n;( IJIA OKOHHBIX HepeHHeTOB C FJ'IYXI/IM OCTCKIICHHUECM, ITOKa3aHHBIX
Ha cxeme 9, puc. 8

Tabmuma 11

Poon, Bun octekieHus

klla OJTHHAPHOE | IIBOMHOE | TpoitHOE

TOJIILIMHA CTEKON, MM
3 | 4 | 5 | 3 4| 5 [ 3 | 4 | 5

3,0 0,370 0,071 0,009 0,012 0,000 0,000 0,000 0,000 0,000

50 0,906 0,502 0,172 0,407 0,035 0,000 0,043 0,000 0,000
10,0 0,940 0,939 0,894 0,939 0,790 0,367 0,879 0,327 0,032

3naueHus kodpdunmenta Y. 11 OKOHHBIX MEPEIICTOB C TIIYXUM OCTCKJICHHEM, IMOKa3aHHBIX
Ha cxeme 10, puc. 8

Tadmuma 12

Poon, Bun octekienus

klla OJMHAPHOE | JIBOWHOE | TpOiiHOe

TOJIIIWHA CTEKOJ, MM
3 | 4 | 5 | 3 4] 5 | 3 | 4 | 5

3,0 0,854 0,466 0,168 0,276 0,028 0,000 0,015 0,000 0,000

5,0 0,939 0,927 0,742 0,886 0,521 0,144 0,538 0,086 0,002
10,0 0,940 0,940 0,939 0,940 0,939 0,912 0,939 0,915 0,638

3Ha‘IeHI/I$I KO3(1)(1)I/II_II/IGHT21 y/n;( IJIA OKOHHBIX HepeHHeTOB C FJ'IYXI/IM OCTCKIICHUECM, ITOKa3aHHBIX
Ha cxeme 11, puc. 8

Tabmuma 13

Poon, Bun ocrexnenus

klla OJIMHApHOE | JIBOMHOE | TpOiiHOE

TOJIIMHA CTCKOJI, MM
3 | 4 | 5 | 3 | 4 | 5 | 3 | 4 | 5

3,0 0,007 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000

5,0 0,158 0,013 0,000 0,000 0,000 0,000 0,000 0,000 0,000
10,0 0,884 0,390 0,121 0,338 0,015 0,000 0,026 0,000 0,000

3naveHus kodddurmenta ¥y, I OKOHHBIX MEPEIUICTOB C TIIyXUM OCTEKJICHHEM, MOKa3aHHBIX
Ha cxeme 12, puc. 8 .

Taonuua 14

Poon, Bun ocrexknenus

klla OJIMHAPHOE | IIBOMHOE | TpOiiHOE

TOJIIMHA CTEKOJ, MM
3 | 4 | s | 3 [4] 5 | 3 [ 4 | 5

3,0 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000

50 0,013 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
10,0 0,387 0,072 0,049 0,014 0,000 0,000 0,000 0,000 0,000




3HayeHus KOZ-)(bq)I/II_II/IGHTa Yok AJI1 OKOHHBIX MEPCIVICTOB C TIIYXUM OCTCKIICHUCM, MMOKA3aHHBIX

Ha cxeme 13, puc. 8

Tabmuma 15

Poon, Bun ocrexnenus

klla OJIMHAPHOE IIBOMHOE | TpoiiHOE

TOJIIMHA CTEKOJ, MM
3 4 | 5 3 4] 5 | 3 | 4 | 5

3,0 0,021 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000

5,0 0,264 0,033 0,001 0,000 0,000 0,000 0,000 0,000 0,000
10,0 0,928 0,558 0,178 0,528 0,061 0,000 0,090 0,000 0,000

3HayeHus KOZ-)(bq)I/II_II/IGHTa Yok AJI1 OKOHHBIX MEPCIVICTOB C TIYXUM OCTCKIICHUCM, IMMOKA3aHHBIX

Ha cxeme 14, puc. 8

Tabmauma 16

Poon, Bupn ocrexnenus

klla OJIMHApHOE JIBOMHOE | TpOIiHOE

TOJIIMHA CTCKOJI, MM
3 | 4 | 5 3 | 4] 5 | 3 | 4 | 5

3,0 0,115 0,009 0,000 0,000 0,000 0,000 0,000 0,000 0,000

5,0 0,636 0,175 0,020 0,081 0,000 0,000 0,000 0,000 0,000
10,0 0,939 0,896 0,462 0,872 0,371 0,027 0,495 0,034 0,000

3naueHust kodpduurenta ¥y A OKOHHBIX MEPEIJIETOB C TNIYXUM OCTEKJICHHEM, IMOKa3aHHbBIX

Ha cxeme 15, puc. 8

Tabmuma 17

Poion, Bun ocrexknenus

klla OJIMHAPHOE IIBOMHOE | TpoitHOE

TOJIIIMHA CTEKOJI, MM
3 | 4 | 5 3 |4 5 | 3 | 4 | 5

3,0 0,043 0,001 0,000 0,000 0,000 0,000 0,000 0,000 0,000
5,0 0,384 0,077 0,005 0,014 0,000 0,000 0,000 0,000 0,000
10,0 0,938 0,755 0,283 0,681 0,155 0,004 0,196 0,003 0,000

3HayeHus KOZ-)(bq)I/II_II/IGHTa Yok AJI1 OKOHHBIX MEPCIVICTOB C TIIYXUM OCTCKIICHUCM, MMOKA3aHHBIX

Ha cxeme 16, puc. 8

Tabmuma 18

Poon, Bun ocrexnenus

klla OJIMHApHOE JIBOMHOE | TpOiiHOE

TOJIIMHA CTCKOJI, MM
3 | 4 | 5 3 | 4 | 5 | 3 | 4 | 5

3,0 0,286 0,047 0,004 0,005 0,000 0,000 0,000 0,000 0,000

5,0 0,867 0,405 0,121 0,299 0,017 0,000 0,019 0,000 0,000
10,0 0,940 0,938 0,843 0,936 0,703 0,256 0,818 0,217 0,012

3naueHus kodpduurenta ¥ A OKOHHBIX MEPEIJIETOB C TNIYXUM OCTEKJICHHEM, IMOKa3aHHbBIX

Ha cxeme 17, puc. 8

Taomuma 19

Poon, Bun ocrexknenus

klla OJIMHAPHOE IIBOMHOE | TpOiiHOE

TOJIIMHA CTEKOJ, MM
3 | 4 | 5 3 4] s | 3 | 4 | 5

3,0 0,715 0,246 0,069 0,125 0,002 0,000 0,001 0,000 0,000

50 0,939 0,837 0,496 0,772 0,248 0,034 0,300 0,011 0,000
10,0 0,940 0,940 0,939 0,939 0,932 0,785 0,939 0,774 0,320




3navyenus ko3dduuuentoB Ky s npoeMoB, nepekpbiBaeMbix Bpamatomumucs 11K (memnenno
ropsimue cmecH, Peepy = 1,0 kl1a)

Tabmuma 20
Vo noms M 6, % Pon, KI1a
3,0 50 10,0
K, K, K,

1,0 0,5 0,25 1,0 0,5 0,25 1,0 0,5 0,25

100 <3 43.6 21.9 11.0 113.2 56.6 28.3 480.4 240.2 120.1

5-7 32.2 16.1 8.1 83.2 41.6 20.8 353.0 176.5 88.2

9-11 24.7 12.3 6.2 63.7 31.8 15.9 270.2 135.1 67.6

>15 15.8 79' 3.9 40.8 20.4 10.2 173.0 86.5 43.2

1000 <3 115.4 57.7 28.8 297.9 148.9 745 1264.0 632.0 316.0
5-7 91.2 45.6 22.8 235.4 117.7 58.8 998.7 499.4 249.7

9-11 73.8 36.9 18.5 190.7 95.3 47.7 808.9 404.5 202.2

>15 51.3 25.6 12.8 132.4 66.2 33.1 561.8 280.9 140.4

1«00 <3 345.4 172.7 86.4 891.8 4459 222.9 3783.9 1891.9 945.9
5-7 239.9 119.9 59.9 619.4 309.7 154.8 2627.7 1313.9 656.9

9-11 134.9 67.5 33.7 348.4 174.2 87.1 1478.1 739.0 369.5

>15 86.4 43.2 21.6 222.9 111.4 55.7 946.0 473.0 236.5
100000 <3 1121.9 560.9 | 280.5 2896.9 1448.6 724.2 12290.7 6145.4 3072.7
5-7 403.9 201.9 | 100.9 1042.9 521.4 260.7 44247 2212.3 1106.2

9-11 179.5 89.8 449 463.5 231.8 115.9 1966.5 983.3 491.6

>15 100.9 50.5 25.2 260.7 130.4 65.2 1106.2 553.1 276.5

MGI[JIGHHO ropsamue CMECHU - CMECHU TUIlda aMMHAKOBO3JYIIHBIX, HGGBICTpO ropsAamue - TUIla

METaHO-TIPOMaHOBO3AYIIHbBIX, OBICTPO TOPSILKE - TUTIA AlleTUIIEHO-BO0POJOBO3IYIIHbIX.

3navyenus ko3dduuuentoB Ky s npoeMoB, nepekpsiBaeMbix Bpamatomumucs 1K (memnenno
ropsimue cMecH, Peey = 2,0 kl1a)

Ta6muma 21
Vo.noss M 6, % P o, KI1a
3,0 5,0 10,0
Ky Ky Ky
1,0 0,5 0,25 1,0 0,5 0,25 1,0 0,5 0,25
100 <3 9.8 49 2.2 45.3 22.6 11.3 160.1 80.1 40.0
5-7 6.4 3.1 1.6 33.3 16.6 8.3 117.7 58.8 29.4
9-11 4.9 2.3 1.2 25.5 12.8 6.4 90.1 45.0 22.5
>15 2.2 1.6 0.8 16.3 8.1 4.1 57.6 28.8 14.4
1000 <3 23.1 11.7 5.8 119.2 59.6 29.8 421.3 210.7 105.3
5-7 18.2 9.6 4.8 94.2 47.1 23.5 332.9 166.5 83.2
9-11 14.8 6.9 3.5 76.3 38.1 19.1 269.7 134.8 67.4
>15 10.3 5.6 2.6 53.0 26.5 13.1 187.3 93.6 46.8
10000 <3 69.1 345 17.4 356.7 178.4 89.2 1261.3 630.6 315.3
5-7 48.0 24.0 12.0 247.7 123.9 61.9 875.9 437.9 218.0
9-11 27.0 13.5 6.7 139.3 69.7 34.8 492.7 246.3 123.2
>15 17.3 8.6 4.3 89.2 44.6 22.3 315.3 157.7 78.8
100000 <3 224.4 112.2 56.1 1158.8 579.4 289.7 4096.9 2048.5 1024.2
5-7 80.8 40.4 20.2 417.1 208.6 104.3 1474.9 737.4 368.7
9-11 35.9 17.9 9.0 185.5 92.7 46.3 655.5 327.7 163.9
> 15 20.2 10.2 5.0 104.3 52.1 26.1 368.7 184.4 92.2

3navyenus ko3dduuuentoB Ky s npoeMoB, nepekpbiBaeMbix Bpamatomumucs 11K (memnenno
ropsimue cMecH, Py = 4,0 klla) ;

Tabauua 22

‘ Vo.no.w, M3

6, %

Pron, kl1a

3,0

5,0

10,0




1,0 0,5 0,25 1,0 0,5 0,25 1,0 0,5 0,25
100 <3 0.0 0.0 0.0 5.4 2.7 13 64.1 32.0 16.1
5-7 0.0 0.0 0.0 4.0 2.0 1.0 47.1 23.5 11.8
9-11 0.0 0.0 0.0 3.1 1.5 0.76 36.0 18.0 9.0
>15 0.0 0.0 0.0 2.0 1.0 0.49 23.1 115 5.8
1000 <3 0.0 0.0 0.0 14.3 7.1 3.5 168.5 84.3 421
5-7 0.0 0.0 0.0 11.3 5.6 2.8 133.2 66.6 33.3
9-11 0.0 0.0 0.0 9.1 4.6 2.3 107.9 53.9 27.0
>15 0.0 0.0 0.0 6.4 3.2 1.6 74.9 374 18.7
10000 <3 0.0 0.0 0.0 42.8 214 10.7 504.5 252.3 126.1
5-7 0.0 0.0 0.0 29.7 14.9 7.4 350.4 175.2 87.6
9-11 0.0 | 0.0. 0.0 16.7 8.4 41 197.1 98.5 493
>15 0.0 0.0 0.0 10.7 5.3 2.7 126.1 63.1 31.5
100000 <3 0.0 0.0 0.0 139.0 69.5 34.7 1638.8 819.4 409.7
5-7 0.0 0.0 0.0 50.1 25.0 125 589.0 294.0 147.5
9-11 0.0 0.0 0.0 22.2 111 5.7 262.2 131.1 65.6
>15 0.0 0.0 0.0 12.5 6.3 3.1 147.5 73.7 36.9

3naveHus kodpdunreHToB Ky ajis MpoeMoB, nepekpbiBaeMbix Bpamatomumucs 11K (HedsicTpo
ropsimue cMmecH, Py = 1,0 klla)

Ta0numa 23
Va,mw, M3 9, % P;{on, klla
3,0 5,0 10,0
K, K, K,

1,0 0,5 0,25 1,0 0,5 0,25 1,0 0,5 0,25

100 <3 3.0 15 0.75 1.7 3.8 1.9 32.7 16.3 8.2

5-7 2.2 1.1 0.55 5.6 2.8 1.4 24.0 12.0 6.0

9-11 1.7 0.84 0.42 4.3 2.2 1.1 18.4 9.2 46

>15 1.1 0.54 0.23 2.8 1.4 0.69 11.8 5.9 2.9

1000 <3 7.8 3.9 2.0 20.3 10.1 5.1 85.9 43.0 215
5-7 6.2 3.1 15 16.0 8.0 40 67.9 33.0 17.0

9-11 5.0 25 1.3 13.0 6.5 3.2 55.0 275 13.7

>15 3.5 1.7 0.87 9.0 45 2.3 38.2 19.1 9.5

10600 <3 235 11.7 5.9 60.6 30.3 15.2 257.3 128.6 64.3
5-7 16.3 8.2 41 421 21.1 105 178.7 89.3 44.7

9-11 9.2 4.6 2.3 23.7 11.8 59 100.5 50.2 25.1

>15 5.9 2.9 1.6 15.2 7.6 3.7 64.3 32.2 16.1
100000 <3 76.3 38.1 19.1 197.0 98.6 49.2 835.8 4179 208.9
5-7 27.5 13.7 6.9 70.9 35.4 17.7 300.9 150.4 75.2

9-11 12.2 6.1 3.0 315 15.8 7.9 133.7 66.9 33.4

>15 6.9 3.4 1.7 17.7 8.9 4.4 75.2 37.6 18.8

3naveHus kodpdunreHToB Ky Ajis MpoeMoB, nepekpbiBaeMbix Bpamatomumucs 11K (HedsicTpo
ropsiue cMmecH, Py = 2,0 xI1a) ;

Taonuua 24
Vo‘no,‘,,, M3 9, % P;{on, klla
3,0 50 10,0
K(], K(]) K(]’
1,0 0,5 0,25 1,0 0,5. 0,25 1,0 0,5 0,25
100 <3 0.60 0.30 0.15 3.2 15 0.77 10.9 5.4 2.7
5-7 0.44 0.22 0.11 2.3 1.1 0.57 8.0 4.0 2.0
9-11 0.34 0.17 0.08 1.7 0.87 0.43 6.2 3.1 15
>15 0.21 0.11 0.05 1.1 0.55 0.28 3.9 2.0 1.0
1000 <3 1.6 0.78 0.39 7.9 4.0 2.0 28.6 14.3 7.2
5-7 1.2 0.62 0.31 6.4 3.2 1.6 22.6 11.4 5.7
9-11 1.0 0.50 0.25 5.2 2.6 1.3 18.3 9.2 4.6
>15 0.70 0.35 0.17 3.6 1.8 0.90 12.7 6.4 3.2
10000 <3 4.7 2.3 1.2 25.3 12.3 6.1 85.8 42.9 214
5-7 3.3 1.6 0.82 16.8 8.4 4.2 59.6 29.9 14.9




9-11 1.8 0.92 0.46 9.4 4.7 24 335 16.7 8.5
>15 1.2 0.59 0.29 6.1 3.0 1.5 21.4 10.7 54
100000 <3 153 7.6 3.8 78.8 39.4 19.7 278.6 139.4 69.7
5-7 55 2.7 14 28.4 14.2 7.1 100.3 50.1 25.2
9-11 24 1.2 0.61 12.6 6.3 3.1 44.6 22.3 111
>15 1.4 0.69 0.34 7.1 3.5 1.8 25.1 12.5 6.3

3navyenus kod3pduuuenToB Ky st mpoeMoB, nepekpbiBaeMbix Bpamtaomumucs 1K (medsicTpo
ropsimue cMecH, Peey = 4,0 kl1a)

Tabmuna 25
Vo.nosy M 0, % Pon, KI1a
3,0 5,0 10,0
K, K, K,
1,0 0,5 0,25 1,0 0,5 0,25 1,0 0,5 0,25
100 <3 0.0 0.0 0.0 0.37 0.18 0.092 4.4 2.2 1.1
5-7 0.0 0.0 0.0 0.27 0.14 0.068 3.2 1.6 0.80
9-11 0.0 0.0 0.0 0.21 0.10 0.052 2.4 1.2 0.61
>15 0.0 0.0 0.0 0.13 0.07 0.033 1.6 0.78 0.39
1000 <3 0.0 0.0 0.0 0.97 0.49 0.24 115 5.7 29
5-7 0.0 0.0 0.0 0.77 0.38 0.19 9.1 45 2.3
9-11 0.0 0.0 0.0 0.62 0.31 0.16 7.3 3.9 1.8
>15 0.0 0.0 0.0 0.43 0.22 0.11 51 25 1.3
10000 <3 0.0 0.0 0.0 2.8 1.4 0.73 34.3 17.1 8.6
5-7 0.0 0.0 0.0 2.0 1.0 0.50 23.8 11.9 6.0
9-11 0.0 0.0 0.0 1.1 0.57 0.28 13.4 6.7 3.3
>15 0.0 0.0 0.0 0.73 0.36 0.18 8.6 4.3 2.1
100000 <3 0.0 0.0 0.0 9.5 4.7 2.4 1114 55.7 27.9
5-7 0.0 0.0 0.0 3.4 1.7 0.85 40.1 20.1 10.0
9-11 0.0 0.0 0.0 15 0.76 0.38 17.8 8.9 45
>15 0.0 0.0 0.0 0.85 0.43 0.21 10.0 5.0 2.5

3navyeHus KodpduuueHToB Ky Ui MpoeMoB, mepekpbiBaeMbix Bpamarommmuca [1IK (6vicTpo
ropsimue cmecH, Peepy = 1,0 kl1a)

Tabauua 26
Vo.no,w, M3 9, (VO P}Jon, KHa
3,0 5,0 10,0
Ky Ky Ky
1,0 0,5 0,25 1,0 0,5 0,25 1,0 0,5 0,25
100 <3 0.070 0.035 0.018 0.18 0.091 0.045 0.77 0.38 0.19

5-7 0.052 0.026 0.013 0.13 0.067 0.033 0.57 0.28 0.14
9-11 0.039 0.020 0.010 0.10 0.051 0.025 043 | 0.22 0.11
>15 0.025 0.013 0.006 0.065 0.033 0.016 028 | 0.14 0.069

1000 <3 0.18 0.092 0.046 0.47 0.24 0.12 2.0 1.0 0.51
5-7 0.15 0.073 0.036 0.37 0.19 0.094 1.6 0.80 0.40
9-11 0.12 0.059 0.030 0.30 0.15 0.076 1.3 0.65 0.32
>15 0.082 0.041 0.021 0.21 0.11 0.053 0.90 | 045 0.22

10000 <3 0.53 0.28 0.14 1.4 0.71 0.36 6.0 3.0 15
5-7 0.38 0.19 0.096 0.99 0.50 0.25 4.2 2.1 1.0
9-11 0.22 0.11 0.054 0.56 0.28 0.14 2.4 1.2 0.59
>15 0.14 0.069 0.035 0.36 0.18 0.089 1.6 0.76 0.38

100000 <3 1.8 0.90 0.45 4.6 2.3 1.2 19.7 9.8 4.9
5-7 0.65 0.32 0.16 1.7 0.83 0.42 7.1 35 1.8
9-11 0.29 0.14 0.072 0.74 0.37 0.18 3.1 1.6 0.79
>15 0.16 0.081 0.040 0.42 0.21 0.10 1.8 0.88 0.44

3HavueHus koddduimentoB Ky s mpoeMoB, mepekpbiBaeMbix Bpamarommmucs [TK (6sicTpo
ropsiue cMmecH, Py = 2,0 xl1a)

Taomuma 27




Vo.noms M° 0, % Pon, KI1a

3,0 5,0 10,0
Ky Ky Ky
1,0 0,5 0,25 1,0 0,5 0,25 1,0 0,5 0,25
100 <3 0.014 0.007 0.004 0.072 0.036 0.018 0.26 0.13 0.064

5-7 0.010 0.005 0.003 0.053 0.027 0.013 0.19 0.094 0.047
9-11 0.008 0.004 0.002 0.041 0.021 0.010 0.14 0.072 0.036
>15 0.005 0.003 0.001 0.026 0.013 0.007 0.092 0.046 0.023

1000 <3 0.037 0.018 0.009 0.19 0.095 0.048 0.67 0.34 0.17
5-7 0.029 0.015 0.007 0.15 0.075 0.038 0.53 0.27 0.13
9-11 0.024 0.012 0.006 0.12 0.061 0.031 0.45 0.22 0.11
>15 0.016 0.008 0.004 0.085 0.042 0.021 0.30 0.15 0.075

10000 <3 0.11 0.055 0.028 0.57 0.28 0.14 2.0 1.0 0.50
5-7 0.077 0.038 0.019 0.40 0.20 0.099 1.4 0.70 0.35
9-11 0.043 0.022 0.011 0.22 0.11 0.056 0.79 0.39 0.20
>15 0.028 0.014 0.007 0.14 0.071 0.036 0.50 0.25 0.13

100000 <3 0.35 0.18 0.090 1.8 0.93 0.46 6.5 3.3 1.6
5-7 0.13 0.065 0.032 0.67 0.33 0.17 2.4 1.2 0.59
9-11 0.057 0.029 0.014 0.30 0.15 0.074 11 0.52 0.26
>15 0.032 0.016 0.008 0.17 0.083 0.042 0.59 0.29 0.15

3navyenus KodpduuueHToB Ky Ui MpoeMoB, nepekpbiBaeMbix Bpamaommmuca [1IK (6vicTpo
ropsimue cMecH, Peey = 4,0 kl1a)

Tabmuma 28
Vo.noms M° 0, % Pon, KI1a
3,0 50 10,0
K, K, K,
1,0 0,5 0,25 1,0 0,5 0,25 1,0 0,5 0,25
100 <3 0.0 0.0 0.0 0.009 0.004 0.002 0.10 0.051 0.026
5-7 0.0 0.0 0.0 0.006 0.003 0.002 0.075 0.038 0.019
9-11 0.0 0.0 0.0 0.005 0.002 0.001 0.058 0.029 0.014
>15 0.0 0.0 0.0 0.003 0.002 0.001 0.037 0.018 0.009
1000 <3 0.0 0.0 0.0 0.023 0.011 0.006 0.27 0.13 0.067
5-7 0.0 0.0 0.0 0.018 0.009 0.005 0.21 0.11 0.053
9-11 0.0 0.0 0.0 0.015 0.007 0.004 0.17 0.086 0.043
>15 0.0 0.0 0.0 0.010 0.005 0.003 0.12 0.060 0.030
10000 <3 0.0 0.0 0.0 0.068 0.034 0.017 0.81 0.40 0.20
5-7 0.0 0.0 0.0 0.046 0.024 0.012 0.56 0.28 0.14
9-11 0.0 0.0 0.0 0.027 0.013 0.007 0.31 0.16 0.079
>15 0.0 0.0 0.0 0.017 0.009 0.004 0.20 0.10 0.050
100000 <3 0.0 0.0 0.0 0.22 0.11 0.056 2.6 1.3 0.66
5-7 0.0 0.0 0.0 0.080 0.040 0.020 0.94 0.47 0.24
9-11 0.0 0.0 0.0 0.036 0.018 0.009 0.42 0.21 0.10
>15 0.0 0.0 0.0 0.020 0.010 0.005 0.24 0.12 0.059

3HaveHus k03P dunrueHToB Ky sl MpoeMoB, nepekpbiBaeMbix cMentatomumucs [1K (MemiaenHo
ropsimue cMecH, Pecep = 2,0 klla)

Taomuma 29
Vo nows M 6, % Pon, KITa
3,0 50 10,0
K, K, K,
1,0 0,5 0,25 1,0 0,5 0,25 1,0 0,5 0,25
100 <3 5.8 2.9 15 30.2 15.1 7.5 106.7 53.4 26.7
5-7 4.3 2.1 1.1 22.3 11.1 55 78.4 39.2 19.6
9-11 3.3 1.6 0.82 17.0 8.5 4.4 60.1 30.0 15.0
>15 2.1 1.1 0.53 10.9 54 2.7 38.4 19.3 9.7
1000 <3 15.3 7.7 3.8 79.4 39.7 19.8 280.9 140.7 70.2




5-7 12.2 6.1 3.0 62.8 314 15.7 221.9 111.0 55.5
9-11 9.8 4.9 2.5 50.8 254 12.7 179.7 89.8 449
>15 6.8 3.4 1.8 35.3 17.7 8.8 124.3 62.4 31.2
10000 <3 46.1 230 | 114 237.8 118.9 59.4 840.3 420.6 210.3
5-7 32.0 16.0 8.0 165.2 82.6 41.3 583.9 291.9 145.0
9-11 18.0 9.0 4.5 92.9 46.4 23.2 328.7 164.3 82.2
>15 11.5 5.7 29 59.5 29.7 14.9 210.3 105.7 52.5
100000 <3 149.6 748 | 374 7725 386.3 193.1 2731.3 1365.5 682.2
5-7 53.8 269 | 135 278.1 139.0 69.5 983.9 491.4 245.7
9-11 23.9 11.9 6.0 123.6 61.7 30.9 437.5 218.7 109.3
>15 13.5 6.7 3.4 69.5 34.8 17.4 245.7 122.4 61.4

3HaveHus k03phunneHToB Ky s IpoeMoB, TepekpbiBaeMbix cMmerrarorumucs [1K (aedsictpo
ropsimue cMecH, Pecep = 2,0 klla)

Taomnuma 30
Vo.noss M 6, % P o, KI1a
3,0 5,0 10,0
K, K, K,
1,0 0,5 0,25 1,0 0,5 0,25 1,0 0,5 0,25
100 <3 0.40 0.20 0.099 2.0 1.0 0.51 7.3 3.6 1.8
5-7 0.29 0.15 0.073 15 0.75 0.38 5.3 2.7 1.3
9-11 0.22 0.11 0.056 1.2 0.58 0.29 41 2.0 1.0
>15 0.14 0.072 0.036 0.74 0.37 0.18 2.6 1.3 0.65
1000 <3 1.0 0.52 0.26 5.4 2.7 1.3 19.1 9.5 4.8
5-7 0.83 0.41 0.21 4.3 2.1 1.1 15.1 7.5 3.8
9-11 0.67 0.33 0.17 3.5 1.7 0.86 12.2 6.1 3.0
>15 0.46 0.23 0.12 2.4 1.2 0.60 8.5 4.2 2.1
10000 <3 3.1 1.6 0.78 16.2 8.1 4.0 57.2 28.6 14.3
5-7 2.2 1.1 0.54 11.2 5.6 2.8 39.7 19.9 9.9
9-11 1.2 0.62 0.31 6.3 3.2 1.6 22.3 11.2 5.6
>15 0.78 0.39 0.20 41 2.0 1.0 14.3 7.1 3.6
100000 <3 10.3 5.1 2.5 52.5 26.3 13.1 185.7 92.9 46.4
5-7 3.7 1.8 0.92 18.9 9.5 4.7 66.9 33.4 16.7
9-11 1.6 0.81 0.41 8.4 4.2 2.1 29.7 14.9 7.4
>15 0.92 0.46 0.23 4.7 2.4 1.2 16.7 8.3 4.2

3navueHus kodhduimenToB Ky mis mpoemMoB, mepekpbiBaeMbix cMmeniatommmucs [1IK (0sicTpo
ropsimue cMecH, Pecep = 2,0 klla)

Taomuma 31
Vo.non, M3 0, % P ion, K12
3,0 5,0 10,0
Ky Ky Ky
1,0 0,5 0,25 1,0 0,5 0,25 1,0 0,5 0,25
100 <3 0.009 0.005 0.002 0.048 0.024 0.012 0.17 0.085 0.043

5-7 0.007 0.003 0.002 0.035 0.018 0.009 0.13 0.063 0.031
9-11 0.005 0.003 0.001 0.027 0.014 0.007 0.096 0.048 0.024
>15 0.003 0.002 0.001 0.017 0.009 0.004 0.061 0.031 0.015

1000 <3 0.025 0.012 0.006 0.13 0.064 0.032 0.45 0.22 0.11
5-7 0.019 0.010 0.005 0.10 0.050 0.025 0.35 0.18 0.089
9-11 0.016 0.008 0.004 0.081 0.041 0.020 0.29 0.14 0.072
>15 0.011 0.005 0.003 0.056 0.028 0.014 0.20 0.10 0.050

10000 <3 0.074 0.037 0.018 0.38 0.19 0.095 1.3 0.67 0.34
5-7 0.051 0.026 0.013 0.26 0.13 0.066 0.93 0.47 0.23
9-11 0.029 0.014 0.007 0.15 0.074 0.037 0.53 0.26 0.13
>15 0.018 0.009 0.005 0.095 0.048 0.024 0.34 0.17 0.084

100000 <3 0.24 0.12 0.060 1.2 0.62 0.39 4.8 2.2 11

5-7 0.086 0.043 0.022 0.44 0.22 0.11 1.6 0.79 0.39
9-11 0.038 0.019 0.010 0.20 0.099 0.049 0.70 0.35 0.17
>15 0.022 0.011 0.005 0.11 0.056 0.028 0.39 0.20 0.098




3navyenus kodhduimenToB Ky s MpoeMoB, nepekpbiBaeMbix cMeratonmumucs 11K (mennenno
ropsimue cMmecH, Peepy = 3,0 kl1a)

Tabmuma 32
Vo noms M 6, % Pon, KI1a
3,0 5,0 10,0
K, K, K,

1,0 | 0,5 0,25 1,0 0,5 0,25 1,0 0,5 0,25

100 <3 0.0 | 0.0 0.0 10.2 5.1 2.54 57.6 28.8 14.4
5-7 0.0 | 0.0 0.0 7.5 3.7 1.87 42.4 21.2 10.6

9-11 0.0 | 0.0 0.0 5.7 2.9 1.43 32.4 16.2 8.1

>15 0.0 0.0 0.0 3.7 1.8 0.92 20.8 10.4 5.2

1000 <3 0.0 | 0.0 0.0 26.8 134 6.7 151.7 75.8 37.9
5-7 0.0 0.0 0.0 21.3 10.6 5.3 119.8 59.9 30.0

9-11 0.0 0.0 0.0 17.2 8.6 4.3 97.1 48.5 24.3

>15 0.0 0.0 0.0 11.9 6.0 3.0 67.4 33.7 16.8
10000 <3 0.0 0.0 0.0 80.3 40.1 20.1 4541 227.0 1135
5-7 0.0 0.0 0.0 55.7 27.9 13.9 315.3 157.7 78.8

9-11 0.0 0.0 0.0 31.3 15.7 7.8 177.4 88.7 44.3

>15 0.0 0.0 0.0 20.1 10.0 5.0 1135 56.8 28.4
100000 <3 0.0 0.0 0.0 260.7 130.4 65.2 14749 737.4 368.7
5-7 0.0 | 0.0 0.0 93.9 46.9 23.5 531.0 265.5 132.7

9-11 0.0 | 0.0 0.0 41.7 20.9 10.4 235.2 118.1 59.0

>15 0.0 | 0.0 0.0 235 11.7 5.9 132.5 66.4 33.2

3HaunM KodpuureHToB Ky i mpoeMoB, mepekpbiBaeMbix cMemtaomumucs 1K (aedsicTpo
ropsimue cMmecH, Peepy = 3,0 kl1a)

Tabmuma 33
Vo nons M 0, % Pon, KI1a
3,0 5,0 10,0
K, K, K,
1,0 0,5 0,25 1,0 0,5 0,25 1,0 0,5 0,25
100 <3 0.0 0.0 0.0 0.69 0.35 0.17 3.9 2.0 0.98
5-7 0.0 0.0 0.0 0.51 0.25 0.13 2.9 1.4 0.72
9-11 0.0 0.0 0.0 0.39 0.20 0.097 2.2 1.1 0.55
>15 0.0 0.0 0.0 0.25 0.13 0.062 1.4 0.71 0.35
1000 <3 0.0 0.0 0.0 1.8 0.91 0.46 10.3 5.2 2.6
5-7 0.0 0.0 0.0 1.4 0.72 0.36 8.1 4.1 2.0
9-11 0.0 0.0 0.0 1.2 0.58 0.29 6.6 3.3 1.7
>15 0.0 0.0 0.0 0.81 0.41 0.20 4.6 2.3 1.1
10000 <3 0.0 0.0 0.0 5.5 2.7 1.4 30.9 15.4 1.7
5-7 0.0 0.0 0.0 3.8 1.9 0.95 21.4 10.7 5.4
9-11 0.0 0.0 0.0 2.1 1.1 0.53 12.1 6.0 3.0
>15 0.0 0.0 0.0 1.4 0.68 0.34 1.7 3.9 1.9
100000 <3 0.0 0.0 0.0 17.7 8.9 4.4 100.3 50.1 25.1
5-7 0.0 0.0 0.0 6.4 3.2 1.6 36.1 18.0 9.0
9-11 0.0 0.0 0.0 2.8 1.4 0.71 16.0 8.0 4.0
>15 0.0 0.0 0.0 1.6 0.80 0.40 9.0 4.5 2.3

3navyenus KodpduureHToB Ky Ui IpoeMoB, mnepekpbiBaeMbix cmemaromumucs 1K (6sictpo
ropsimue cMmecH, Peepy = 3,0 kl1a)

Tabnuma 34
Vo nons M 6, % P o, KI1a
3,0 5,0 10,0
K, K, K,
1,0 0,5 0,25 1,0 0,5 0,25 1,0 0,5 0,25
100 <3 0.0 0.0 0.0 0.016 0.008 0.004 0.092 0.046 0.023
5-7 0.0 0.0 0.0 0.012 0.006 0.003 0.068 0.034 0.017




9-11 | 0.0 | 0.0 0.0 0.009 0.005 0.002 0.052 0.026 0.013
>15 00 | 0.0 0.0 0.006 0.003 0.001 0.033 0.017 0.008

1000 <3 00 | 0.0 0.0 0.043 0.021 0.011 0.24 0.12 0.061
5-7 0.0 | 0.0 0.0 0.034 0.017 0.008 0.19 0.10 0.048
9-11 0.0 | 0.0 0.0 0.027 0.014 0.007 0.15 0.078 0.039
>15 00 | 0.0 0.0 0.019 0.010 0.005 0.11 0.054 0.027

10000 <3 00 | 0.0 0.0 0.13 0.064 0.032 0.73 0.36 0.18
5-7 00 | 0.0 0.0 0.089 0.045 0.022 0.50 0.25 0.13
9-11 00 | 0.0 0.0 0.050 0.025 0.013 0.28 0.14 0.071
>15 0.0 | 0.0 0.0 0.032 0.016 0.008 0.18 0.091 0.045
100000 <3 00 | 0.0 0.0 0.42 0.21 0.10 2.4 1.2 0.59
5-7 0.0 | 0.0 0.0 0.15 0.075 0.038 0.85 0.43 0.21
9-11 0.0 | 0.0 0.0 0.067 0.033 0.017 0.38 0.19 0.094
>15 0.0 | 0.0 0.0 0.038 0.019 0.009 0.21 0.11 0.053

3HaveHus k03P dunrueHToB Ky sl MpoeMoB, nepekpbiBaeMbix cMemtatomumucs [1K (MemaenHo
ropsue cMecH, Py = 5,0 kI1a)

Taomuma 35
Vo‘no,‘,,, M3 9, % Puon, klla
3,0 5,0 10,0
Ky Ky Ky

1,0 0,5 0,25 1,0 0,5 0,25 1,0 0,5 0,25

100 <3 0.0 0.0 0.0 0.0 0.0 0.0 32.3 16.0 8.0
5-7 0.0 0.0 0.0 0.0 0.0 0.0 235 11.8 5.9

9-11 0.0 0.0 0.0 0.0 0.0 0.0 18.0 9.0 45

>15 0.0 0.0 0.0 0.0 0.0 0.0 115 5.8 2.9

1000 <3 0.0 0.0 0.0 0.0 0.0 0.0 84.3 42.1 21.1
5-7 0.0 0.0 0.0 0.0 0.0 0.0 66.6 33.3 16.7

9-11 0.0 0.0 0.0 0.0 0.0 0.0 53.9 27,8 135

>15 0.0 0.0 0.0 0.0 0.0 0.0 37.4 18.7 9.4

10000 <3 0.0 0.0 0.0 0.0 0.0 0.0 252.3 126.1 63.1
5-7 0.0 0.0 0.0 0.0 0.0 0.0 175.2 87.6 43.8

9-11 0.0 0.0 0.0 0.0 0.0 0.0 98.5 49.3 24.6

>15 0.0 0.0 0.0 0.0 0.0 0.0 63.1 315 15.8
100000 <3 0.0 0.0 0.0 0.0 0.0 0.0 819.4 409.7 204.8
5-7 0.0 0.0 0.0 0.0 0.0 0.0 294.9 1475 73.7

9-11 0.0 0.0 0.0 0.0 0.0 0.0 131.1 65.5 32.8

>15 0.0 0.0 0.0 0.0 0.0 0.0 73.71 36.9 18.4

3HaveHus k03pdunneHToB Ky s IpoeMoB, TiepekpbiBaeMbix cMmerrarorumucs [1K (aedsictpo
ropsime cMecH, Peeg = 5,0 kl1a)

Tao0nuua 36
Vo nows M 6, % Pon, KITa
3,0 50 10,0
Ky Ky Ky
1,0 0,5 0,25 1,0 0,5 0,25 1,0 0,5 0,25
100 <3 0.0 0.0 0.0 0.0 0.0 0.0 2.2 1.1 0.54
5-7 0.0 0.0 0.0 0.0 0.0 0.0 1.6 0.80 0.40
9-11 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.61 0.31
>15 0.0 0.0 0.0 0.0 0.0. 0.0 0.78 0.39 0.20
1000 <3 0.0 0.0 0.0 0.0 0.0 0.0 5.7 2.9 1.4
5-7 0.0 0.0 0.0 0.0 0.0 0.0 45 2.3 1.1
9-11 0.0 0.0 0.0 0.0 0.0 0.0 3.7 1.8 0.93
>15 0.0 0.0 0.0 0.0 0.0 0.0 2.5 1.3 0.64
10000 <3 0.0 0.0 0.0 0.0 0.0 0.0 17.1 8.6 4.3
5-7 0.0 0.0 0.0 0.0 0.0 0.0 11.9 6.0 3.0
9-11 0.0 0.0 0.0 0.0 0.0 0.0 6.7 3.3 1.7
>15 0.0 0.0 0.0 0.0 0.0 0.0 4.3 2.1 1.1
100000 <3 0.0 0.0 0.0 0.0 0.0 0.0 55.7 27.9 13.9




5-7 0.0 0.0 0.0 0.0 0.0 0.0 20.1 10.0 5.0
9-11 0.0 0.0 0.0 0.0 0.0 0.0 8.9 45 2.2
>15 0.0 0.0 0.0 0.0 0.0 0.0 5.0 2.5 1.2

3navyeHus KodpduureHToB Ky Ui IpoeMoB, mepekpbiBaeMbix cmemaromumucs 1K (6sictpo
ropsimue cMecH, Peey = 5,0 kl1a)

Tabmuma 37
Vo.nons M 0, % Pon, KI1a
3,0 5,0 10,0
Ky Ky Ky
1,0 0,5 0,25 1,0 0,5 0,25 1,0 0,5 0,25
100 <3 0.0 0.0 0.0 0.0 0.0 0.0 0.051 0.026 0.013
5-7 0.0 0.0 0.0 0.0 0.0 0.0 0.038 0.019 0.009
9-11 0.0 0.0 0.0 0.0 0.0 0.0 0.029 0.014 0.007
>15 0.0 0.0 0.0 0.0 0.0 0.0 0.18 0.009 0.005
1000 <3 0.0 0.0 0.0 0.0 0.0 0.0 0.13 0.067 0.034
5-7 0.0 0.0 0.0 0.0 0.0 0.0 0.11 0.053 0.027
9-11 0.0 0.0 0.0 0.0 0.0 0.0 0.086 0.043 0.022
>15 0.0 0.0 0.0 0.0 0.0 0.0 0.060 0.030 0.015
10000 <3 0.0 0.0 0.0 0.0 0.0 0.0 0.40 0.20 0.10
5-7 0.0 0.0 0.0 0.0 0.0 0.0 0.28 0.14 0.070
9-11 0.0 0.0 0.0 0.0 0.0 0.0 0.16 0.079 0.039
>15 0.0 0.0 0.0 0.0 0.0 0.0 0.10 0.050 0.025
100000 <3 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.66 0.33
5-7 0.0 0.0 0.0 0.0 0.0 0.0 0.47 0.24 0.12
9-11 0.0 0.0 0.0 0.0 0.0 0.0 0.21 0.10 0.052
>15 0.0 0.0 0.0 0.0 0.0 0.0 0.12 0.059 0.029

3.9. IIpumepsi pacuera IIK.

(mpumep Ne 3)

3.9.1. TloMeleHre KOMIPECCOPHOU, B HAPY’KHOM OTPaXIAECHUH KOTOPOrO MpPEeayCMaTpHUBAETCS
ycrporictBo 1K, pazmeniaercst B 0THOATAXKHOM 3/1aHUHU.

Pa3Mepsl moMereHns: an = 42 M, by = 18 M, hn = 13,2 M. O6beM momemeHus Vo uon = 10000 M2,
CremeHb 3arpOMOXKIIEHUS TOMEIIEHUsS OOOpPYIOBAaHWEM M  DJIIEMEHTAMH  CTPOUTEIBHBIX
koHcTpykiuid 6 = 10 %.

[Tpu yKka3aHHBIX UCXOHBIX TaHHBIX:

- ¢cBOOOIHBIN 00BEM TTOMeEIIeHUs coriacHo (13)

Voon = 10000 x (I - 0,01x 10) = 9000 m3;

- IUIONIA/Ib CTE€H MOMEIIEHUS

Ser= 1585 m?;

- IJTOMIAAb MOKPHITUS

Shoxp = 755 M2,

JlomyctuMoe W30BITOYHOE MJaBIICHWE B TOMEIICHUU MPUHUMAIOCh PaBHBIM Pron = 3 klla
(BapmanT 1) u Pyon = 5 kIla (BapuanT 2).

3/1aHue pacoyIoKEeHO B 3 -€M CHETOBOM M BETPOBOM paiioHax. Tum mMecTHoCTH - A.

B aBapuifHBIX CUTyalMsIX B MIOMEIIEHUHA MOXET 00pa30BbIBaThCs nponaHoBo3aymHas ['C.

3.9.2. lns onipenesieHust BEMUUUHBI Somyp MIPEIBAPUTEIBHO HANAEM:

-mo . 3.7.6. K..=0,2;

-mo tabmune 2 a =10,8;

- o (14) Ky =0,537.

Vuuteisas, uto Vioy = 9000 M 11 Pron = 3 kI1a uimu Pron = 5 xI1a o popmyie (11) Haiinem

- 14 BapuaHTa 1



0,2x10,8x 0,537 x 900023

) ) ) 2 .
Sopr = 12 =290Mm°;
3
- 17151 BapuaHTa 2
0,2x10,8 x 0,537 x 90002/ )
SOpr = 51/2 =225Mm°;

3.9.3. IIpu UCnoNb30BaHUM OKOHHBIX MEPEIJIETOB C TIIYXUM OCTEKJIEHHUEM, COOTBETCTBYIOIIUX
cxeme 6 Ha puc. 7, 3HaueHHUs KodpduiueHToB ¥, ompenenum mo Tabmuie 8. s crexon
TONIIHUHON 3 MM OyZIeM UMETh:

Yo = 0,639 - mpu ogMHAPHOM OCTEKJICHUU U Pron = 3 Kklla,
Y = 0,173 - ipu ABORHOM OCTEKJIEHUH U Pron = 3 k]a,
Yo = 0,912 - mpu ogHAPHOM OCTEKJICHUU U Pron = 5 klla,
¥ = 0,664 - ipu IBOMHOM OCTEKJIEHUH U Pron = 5 kI]a.
Tpedyemyto miomaap mpoemos ¢ 1K moacuuraem no dpopmye (9).
[Tonyunm:
- IUIs1 OMMHAPHOT'O OCTEKJIEHUSI TIPU PHOH 3 klla
Suxc = 290/0,639 = 454 m?;

- JUI IBOMHOTO OCTEKJIEHUS IIPU PHOH 3 klla
Suc =290/0,173 = 1676 m?;

- JUI1 OJJMHAPHOTO OCTEKIIEHUS TIPH Pron = 5 klla
S = 225/0,912 = 247 Mm%

- JUIA IBOMHOTO OCTEKJIEHUS NPU Pron - 5 klla
Sic =225/0,664 = 339 M.

[ToCcKONbKY IUIOIIAAb CTEH MOMEIeHHs Ser = 1585 M2, To mpoembl ¢ Sy = 1676 M? He MOryT
ObITh pa3MelIeHbl B CTEHOBOM Orpa)XJACHUM NoMelleHHus. Bce mpoune BapuaHThl OCTEKJICHUS
MIPOEMOB MPOXO/ISAT.

3.9.4. Ilpu ompeneneHun TpeOyeMOW IUIOMIATU TMPOEMOB Sy, mepekpbiBaeMmbix [IK B BHe
MEPEIUIETOB C BpalalOMMUCS CTBOPKAMHU, MPEIBAPUTEIHLHO Hall1eM:

- o [4] st 3-TO BETPOBOTO paiioHa

Wp (-)=1,4%x0,38 x 1,0 x 0,6 = 0,56 xIIa;

- 1o hopmyure (19)

Poerp = 2,7 x 0,56 = 1,53 xIla > 1 klla;
- o ¢popmyne (14)

Ky = 0,537,
- o Tabnumam 23, 24 uarepnonsuueit (Pyon = 3 kl1a)
Ky =2,86.

IIpunsB pazMepsl U Maccy CTBOPKH paBHbIMM a = 1,13 M, 6 = 1,66 M u M = 20 kr u cuuras, 4yTo
KpEIJIEHUE CTBOPKM OCYILECTBJIAETCS C IIOMOIIBI0 BEPXHEr0 TOPU3OHTAIBHOTO ULIAPHUPA,
k03 dunrent ¥y« onpenenum o dpopmyie (18)

 40x2,86x(1,13+1,66) y (1_ 0,003x 20 j 153

W - —
i 20 113x1,66x1,53

T.x. Y = 15,3 >1, To npuaumaem ¥, = 1.
Amnanornyao noacuntaeM ko3¢pduruert Y npu Pron = 5 klla. [Tonyunm ¥, = 1.
Hanee o (9) BeramcisemMm
Su=290/1 =290 M - ipu Pron = 3 kI1a,
Sux = 225/1 =225 M? - iput Pon = 5 xI1a,
3.9.5. Tlpu wWCHONH30BAHWHM OKOHHBIX MEPEIICTOB, COJAEPXKAIIMX YYacTKH C TIyXUM
OCTEKJIEHHEM M Bpamaromuecs crBopku (puc. 10), koaddurment ¥, onpenenum o dpopmysie (15).
Jns yaactka co crBopkamu HaxoauMm Ci = 0,4 u, ananoruyso 1. 3.9.4., ¥, = 1.



s ygactka ¢ riiyxum octekinenuem (Cz = 0,6) mpu TommuHe crekiaa 3 MM mo tabnune 12

HaineMm:

Vur2 = 0,854 - mpu onuHapHOM OCTEKICHUU U Pron = 3 klla,
V2 =0,276 - ipu 1BOMHOM OCTEKICHHH U Pron = 3 kI1a,
V2= 0,939 - npu onuHapHOM OCTeKJIeHUU U Pron = 5 klla,
Y2 = 0,886 - mpu 1BOMHOM OCTEKICHUU U Pyon = 5 KI]a.

ITo popmyne (15) moxcunraem:

- U1 OJTMHAPHOTO OCTEKIJIEHUS TIPH Pron = 3 klla
Yu=04x%x1+0,6x0,854=0,912;

- U4 IBOMHOTO OCTeKJIeHUs NpHU Pron = 3 klla
Yu=04x%x1+0,6x0,276 = 0,566;

- JUI1 OJJMHAPHOTO OCTEKIIEHUS TIPH Pron = 5 klla
Yx=04x1+0,6x0,939 =0,963;

- JUIA IBOMHOTO OCTEKJIEHUS NPpHU Pron = 5 klla
Y=04x1+0,6x 0,886 =0,932.

Hanee mo dhopmyne (9) Harigem:

- IUIs1 OMUHAPHOT'O OCTEKJIEHUSI TIPU PHOH =3 klla
Suc=290/0,912 =318 M%;

- 17151 ABOMHOTO OcTeKJIeHUs IpU Pron - 3 klla
Suxe = 290/0,566 = 512 m?;

- IUIs1 OMUHAPHOTO OCTEKJIEHUSI TIPU PHOH 5 klla
Spc=225/0,963 = 234 m?;

- JUI IBOMHOTO OCTEKJIEHUS IIPU PHOH 5 klla
Spc=225/0,932 = 241 m°.

3.9.6. Ilpu ycTpoiicTBe B MOKPBHITHH MOMELICHHS JIETKOCOPACHIBAEMON KPOBIHU BEIUYHHY Sy
ompeaenuM B cieaywoomeMm nopsanke. [Ipumem pasmepsr kapt kpoimu 7,5x6 M. Harpyska ot
COOCTBEHHOTO Beca KpoBIU e = 0,7 xIla (70 xr/m?). Io [4] ompenenum s 3-To CHETOBOTO

paiiona ges = 0,3 x 1 x1,4 = 0,42 kIla. ITo popmymne (19) moacuuraem
Poep = 1,5 % (0,7 + 0,42) = 1,68 kIla > 1,5 I1a.
Hanee no Tabnune 30 nHTEpHIONAIIMEH HaliieM
Ky =0,71 ipu Pyon = 3 klla,
Ky =3,66 ipu Pron = 5 klla.

Ucnons3ys Beipakenne (21), momyqnm:
= HpI/I P;[or[ = 3 KHa

B 60><o,71><(6+7,5)>< L 001x70
" 6x7,5%70 1,68

= HpI/I P;[()r[ 5 KHa

_60x3,66x(6+ 7,5)x(1_ 0,01x 70
" 6x7,5%70 1,68
ITo hopmyne (9) naiinem
Suc = 290/0,115 = 2522 M? - iput Pon = 3 K11a,
Suc = 225/0,591 = 380 M? - ipu Pyon = 5 kI1Ta,

T.K. Snoxp = 755 M , TO yCTpOWCTBO PAacCMOTPEHHOI BBILIE JIErKOCOpachlBa€MOM KPOBIU

copoca naienus 10 3 k[1a HEBO3MOKHO.

] =0,115;

J =0,591;

TSt



3.9.7. B 3akiio4eHME pPACCMOTPUM ClIy4aildl pPa3sMEIIEHUs B TMOKPHITUM ITOMEIEHUs
KOMIIPECCOPHOH  JlerkocOpachiBaeMoii  KpoBanm — rmiomanplo 300 M? ¢ pacueTHBIMH
XapaKTepUCTHKAMU, MpUBEACHHBIMU B 1. 3.9.6., a B cTeHaX - JABYX JABYIOJBHBIX JIBEPEH MapKu
I1/16, BopoT BP 36x36 — C 1 OKOH ¢ ITyXUM OCTEKJIEHHEM I10 cxeMe 6 puC. 7/, TJI0maIb KOTOPBIX U
TpeOyeTcst ONpeaeTuTh.

ITo ananoruu c m. 3.9.4, yaurteiBas, 4to st nBeperd a1 = 0,9 M, 61 = 2,4 M, My = 172 kr u ms
BopoT a2 = 1,8 M, 62 = 3,6 M, M2 = 413 kr, Halinem

Vo1 = W2 = 1 iput Pron = 3 kI1a 11 Pron = 5 kI1a.
Cornacuo 1. 3.9.6. umeem
Vo3 = 0,115 - mpu Pyon = 3 kI1a,
Yue3=0,591 - iput Pyon = 5 kIla.
ITo . 3.9.3. pu ToMmMHE cTEeKIa 3 MM UMEeM:
Vs = 0,639 - mpu oguHApHOM OCTEeKIeHHUH U Pjon = 3 kI,
Yus = 0,173 - pu 1BOWHOM OCTEKJICHHUU U Pyon = 3 KIa,
Vs = 0,912 - mpu oguHAPHOM OCTEKICHHUH U Pjron = 5 kI1a,
s = 0,664 - mpu 1BOWHOM OCTEKICHHUU U Pron = 5 KI1a,

Hcnonb3ys Beipakenue (10), naiinem:
= HpI/I P;[()r[ 3 KHa

290-2x0,9x2,4x1-18x3,6x1-300x0,115 244,7

SnK.4 = @ @

nk.4 nx.4

= HpI/I P;[or[ 5 KHa

225-2x0,9%x2,4x1-18x3,6x1-300x0,591 36,9

Smc.4 = w W

nk.4 nk.4

IToncrasinsas 3HaueHUS ¥4 , HALIEM:
- 1711 OIMHAPHOT'O OCTEKJIEHUs NIPpH Pron = 3 klla

Sxa = 244,7/0,639 = 383 m?;
- JUTsl IBOMHOTO OCTEKJICHHSI TPH Pron = 3 klla
Suca =244,7/0,173 = 1414 »?,
- JUI1 OJMHAPHOTO OCTEKIIEHUS IPH Pron = 5 klla
Suca=36,9/0,912 = 40 m%;
- JUIA IBOMHOTO OCTEKJIEHUS NpHU Pron = 5 klla
Suxa = 36,9/0,664 = 56 M.

B 3akiroueHne OTMETHM, UYTO MCHOJIb30BaHUE JABeped U BopoT B kaudecTBe [IK cuemyer
MpelycMaTpuBaTh TOJBKO B TE€X CIIydasx, KOTJa TapaHTUPYETCS MX BCKPBITHE MPU U30BITOUHOM
JABICHWH, HE  NPEBHIAIOIIEM  pACYETHYIO  BEIUYUHY  Psep. Ilpm  ucnonb3oBaHuu
JIerKocOpachIBaeéMOM KPOBJIM HEOOXOAMMO 00€CIIeUnTh HE TOJIBKO €€ BCKPBHITHE, HO U 00pa3oBaHue
MEX/y BCKPBHIBAIOIIUMHUCS KapTaMH ¥ MOKPBITUEM OTBEPCTUI, HEOOXOIUMBIX JUIsl HCTEUEHUS T'a30B
13 noMerieHust npu BHyTpeHHeM B3pbiBe ['C. B cBs3u ¢ 3TUM peKoMeHyeTcs IPEUMYIIECTBEHHO B
kauecTBe 1K ncronap30BaTh 3a110JIHEHUE OKOHHBIX IIPOEMOB.



4. HATYPHOE OBCJIEJOBAHUE KOHCTPYKIII/II?'I B3PBIBOOITIACHBIX 3I[AHI/II7I.
4.1. O0mme TpedGoOBaHUS.

4.1.1. HarypHoe o0cnenoBaHue TEXHHUYECKOTO COCTOSIHUS CTPOUTENIBHBIX KOHCTPYKIIHMA
B3PbIBOOTIACHBIX 3JJaHHUI MOKET MPOU3BOIUTHCS B IIEIIAX:

- JIMKBUJIAIIUW aBAPUHUHOTO COCTOSIHUS 3[JaHUM U OTJIEIbHBIX CTPOUTENIbHBIX KOHCTPYKIIHIA;

- ompejeNeHusl MpeAesbHbIX JWUHAMUYECKUX Harpy30K, BOCHPUHHUMAEMBIX CTPOUTEIbHBIMU
KOHCTPYKLHUSMHU U 3JaHUEM B LIETIOM;

- COBEPILEHCTBOBaHUS 00BEMHO-TUIAHUPOBOYHBIX M KOHCTPYKTUBHBIX PELICHUM, BIUSIOUIMX Ha
B3pPBIBOYCTOWYMBOCTH 3/1aHUH, a TaK)Ke HA YMEHBIICHUE YIIepOa OT BO3SMOXHOT'O B3pHIBA;

- IPOTHO3UPOBaHUs yiepOa OT MOCIEACTBHI BHEIIHUX U BHYTPEHHUX B3PHIBOB.

4.1.2. O0BbeMbl 00CTeTIOBaHMSI COCTOSTHUS 31aHUI M CTPOUTENBHBIX KOHCTPYKIIMHA OMpPEeAeIISIOTCS
B 3aBACHMOCTH OT LIE€JIM 00CIeI0BaHus M OT OCOOEHHOCTEN OITACHBIX BO3AECHCTBUN.

[Ipu aBapuilHBIX B3pbIBaX, HampuUMep, HEOOXOAMMO O0OCIeOBaTh KaK HECyIIHe, TaKk H
OrpakJarolire KOHCTPYKIIMH 00bEKTa, IPOBECTH aHAJIU3 €ro 00bEMHO-TIIIAHUPOBOYHBIX PELICHUH U
pasmenieHust ooopynoBanus. [Ipu 3ToM creyeT yuuThIBaTh BEPOSTHOCTh BOZHUKHOBEHHUS B3PbHIBA,
a TakKe CLIEHapUi pa3BUTHSA aBapUHON CUTyalldd W 3aJaHHbIE HArpy3ku OT B3pbiBa BB wnin
ropenus ['TIBC.

4.1.3. Ilpu aBapusax m Karactpodax, MOCIEACTBUS KOTOPHIX 3aTParuBalOT TEPPUTOPHIO BOKPYT
OIacHOrO 00BEKTa, 00CIEeJOBAHUIO MOAJIEKAT BCE TUIIBI 3JaHUN U COOPYKCHMH, MOMAJaloNIUX B
30HBI BO3MOXHBIX MTOBPEKICHHN U paspyirenuii [18,19].

IIpn 3TOM COCTOsSHME YKa3aHHBIX 3[JaHUNM U COOPYXKEHUU II0CIE€ BO3JIEHUCTBHUS HArpy3Ku OT
B3pbIBa MOXET OMPENEIATHCS HA OCHOBAHUU TOJIBKO TEXHUYECKOM TOKYMEHTAIMH.

4.1.4. 3amauamu 00CTIeIOBAHUS SBIISIOTCS:

- BBISIBICHHE OOBEMHO-TUIAHHPOBOYHBIX MApaMeTPOB M KOHCTPYKTUBHOM CXEMbl 3JaHUA,
MaTEpUaJIOB OCHOBHBIX HECYIHX M OIPa)IAI0IINX KOHCTPYKIIMIA;

- BBISIBJICHHE OOILIETO COCTOSHUS CTPOUTENbHBIX KOHCTPYKIIUI U Y3JI0B UX COIPSDKEHUS;

- TIOATOTOBKA JAHHBIX JUIsI OLIEHKU HECYIIeW CIIOCOOHOCTH 3[aHHUS B IIEJIOM U €r0 OTAEIbHBIX
KOHCTPYKTUBHBIX 3JEMEHTOB OT B3PBIBHON Harpy3Kku, BKJIIOYas OIpeAeNieHHEe MPOYHOCTHBIX
XapaKTEePUCTUK MAaTEPHAJIOB;

- ompeziesieHue TMHAMUYECKON Hecylleld ClIOCOOHOCTH CTPOUTENbHBIX KOHCTPYKIMM U 34aHUS B
LIE€JIOM OT B3PBIBHOM Harpy3KH.

[Ipu »TOM BBIABIIEHHE NEPEKTOB KOHCTPYKLMHA M Yy3JI0B, @ TAKK€ MX OOILIEro COCTOSHHUSA HE
UMEeT NMPUHIUITHAILHBIX 0COOCHHOCTEH 111 HEB3PHIBOOIIACHBIX M B3PhIBOONIACHBIX 31aHuH [26,28].

4.1.5. 3amauamu 0OCJI€IOBaHMS 3IaHUA U COOPYKCHHUH, PaCHOJIOKEHHBIX B 30HAX BO3MOKHBIX
IIOBPEXKICHUMN U pa3pyLICHUH, SBISAIOTCA:

- BBISIBJICHHE BHJIOB, TUIIOB U KOJIMYECTBA 3JAHUN U COOPYKEHUN Ha 3TUX TEPPUTOPHUSIX;

- MOJITOTOBKA JAHHBIX JJIS1 OLICHKU UX HECYyIIe cnocoOOHOCTH OT B3PBIBHOW HArpy3KH;

- OIpejeseHHe HKBUBAJECHTHBIX CTAaTHMUECKHUX HArpy30K, COOTBETCTBYIOIIMX KayeCTBEHHBIM
XapaKTepUCTHKAM MOBPEXKICHHS UM Pa3pyLICHHs] KOHKPETHBIX O0bEKTOB;

- OIpeJIeNIeHNE OJHOTO yiepoa OT BO3MOXKHOTO aBapUIHOTO B3PbHIBA.

4.1.6. B mporecce TeXHUUECKOTo 00CIeJ0BaHUs HEOOXOIUMO:

- TPOBECTH BHU3yallbHOE OOCJIEeIOBaHME M COCTAaBUTh OOIIYI0 XapaKTePUCTHKY 3/JaHUM,
PacroJIOKEHHBIX B 30HE NOPAKEHUS;

- 0TOOpaTh M MpPOAHAIU3UPOBATH HEOOXOAMMBbIE MaTepuaibl U3 HMEIOIIeHcs MPOEKTHOM u
HCIIOJIHUTENIBHOMN TOKYMEHTALINH;

- BBIIOJHUTh HEOOXOAMMBbIE JAOOPATOpPHBIE MCIBITAHUS U PACYETHl IO  OIMpPEAESICHUIO
IIPOYHOCTHBIX XapaKTEPUCTUK MATEPUAIOB OCHOBHBIX KOHCTPYKLIMN 3[aHUS, @ TAK)KE CTaTUYECKOU
Y TUHAMUYECKOH (OT B3pbIBA) HECYIIIEH CITOCOOHOCTH;

- paszpaboTarh IpenBapUTENbHbIE PEKOMEHJALMU 10 OOECIEYEHUIO B3PHIBOYCTONYMBOCTH
3/1aHUM ¥ COOPYKEHUN B COOTBETCTBUU C JICUCTBYIOUIMMH B MIEpr0oJl 00CIe10BaHUSI HOPMAaTUBHBIMU
Y UHCTPYKTUBHBIMU JJOKYMEHTAaMHU.



4.1.7. Tlpn npoBeneHun OOCIEIOBAaHUS JOJDKHO OBITH obOecreueHo Oe30IMacHoe MpOoBelEHHE
paboT: yCTPOMCTBO MPHUCHIOCOOICHUHN JUIsl JOCTyna K 0OCIeayeMbIM KOHCTPYKIIUSM, OCBEIIECHHE
3aTEMHEHHBIX YYaCTKOB, ITOJIyYCHHE CIEIIOAEK Ibl, UHANBUIYAIbHBIX CPEACTB 3aIMUTHI U TIP.

4.1.8. 3akmioueHue MO pe3yJabTaraM oOOCIEIOBaHUS JOHKHO BKIIOYATh TEKCTOBYIO YacTh,
TEXHUYECKYIO IOKyMEHTAILIUIO MIIM OOMEpHbIE YePTEXkKH, a TAKXKe MEePeUHU IePEKTOB KOHCTPYKIIUI
[27, 28].

B cocraB TeKCTOBOM 4acTH BXOJIUT KPAaTKOE ONMUCAHHE OOBEKTA.

4.1.9. Tunossie nmepeyHu AePEKTOB KEIC300€TOHHBIX, CTATBHBIX, APMOKAMEHHBIX KOHCTPYKIIHH,
a TaKXe OTICNbHBIX KOHCTPYKTUBHBIX JJIEMEHTOB (HApYXHBIX CTCH, MEPETOPOAOK, MOKPHITUNA U
1p.), mpuBeaeHsl B [27, 28]. JedexTs kitaccuGuIupyroTcsi B COOTBETCTBUH C OIICHKAMU CTEIEHEH
MOBPEXICHHS - c11ab0i, cpeHel, CUIIbHON H MOJTHOM.

B [27, 28] npuBeneHbI TakKe KpaTKHE yKa3aHUsS MO BOCCTAHOBJICHUIO, CBSI3aHHBIE C PEMOHTOM,
BPEMEHHBIM WJIH KAIMUTAJIbHBIM BOCCTAHOBJICHHEM, a TAKKE 3aMEHON KOHCTPYKITUH.

B npenenax cnaboii u cpenHel CTENEHU MOBPEXKIECHUS OTIENbHbIE KOHCTPYKLIUU, KaK MPAaBUIIO,
HE YTPAauMBaIOT CIIOCOOHOCTH K BOCHPHUSATHIO CTATHUECKUX IKCIUTYaTAIMOHHBIX HAarpy30K.

4.1.10. Ilpu mpoBeneHUH HATYPHBIX OOCIEAOBAaHUN 3aHUW W COOPYKCHHH B3PBIBOOITACHBIX
MIPOU3BOJICTB HEOOXOAMMO TIOJH30BATHCS METOJMUECKUMH YKa3aHUAMH, pPa3paOOTaHHBIMU
Pa3IMYHBIMU OpraHU3alUsSMU JJII PEMOHTA, BOCCTAHOBJICHHUS M PEKOHCTPYKIIMH CTPOUTEIbHBIX
00BEKTOB U OTIENILHBIX BUIOB KOHCTPYKIIHMIA, Hanpumep, [25-28].

B cBsa3u ¢ OONBIIMM KONMMYECTBOM TEXHUYECKOW JUTEPATyphl MO OOCICAOBAHHUIO 3JIaHHM,
CBEJIEHUS MO OOCIICOBAHUIO Pa3IMYHBIX BUIOB KOHCTPYKIMHA M KiIaccU(UKAIUU UX Ae()EeKTOB B
JTAHHOM MTOCOOHMH HE TTPUBOISTCS.

4.1.11. OOGoOImIeHHbBIE XapaKTEPUCTUKU CTENEHEW pa3pyIIeHUs 3JaHUH W HMX KaueCTBEHHOE
omHCcaHue MPUBEACHBI B Ta0. 38.

4.1.12. O0o0OIICHHBIE XapaKTEPUCTUKH CTETEHEH MOBPEXKIECHUS U Pa3pyLICHUS COOPYKEHHM
npuBeIeHb! B Ta0i1. 39 (mpumeps).

Crenenu pa3pylieHU# 3/JaHUN U UX Ka4YECTBEHHAs XapaKTepUCTUKA

Taomumna 38
NeNe|  Crenenn CocTosiHre KOHCTPYKTHBHBIX 3JIEMEHTOB
I |pa3pyIIeHus
3MaHUS
1 2 3
1. Cnabas  |PaspymieHne 3al0JHEHNS OKOHHBIX M IBEPHBIX MPOeMOB. [IOBpEKICHUS B BUIC TPCIIHH, OTCIAOCHHIA

1 BBIKOJIOB IITYKAaTypKH BHYTPEHHHX TIEPETOpoIoK. Pa3pyIienne oTeNbHBIX YIaCTKOB IBYCKATHBIX
KPBIII ¢ acOECTOIIEMEHTHOU U CTATbHOM KpoBiei. [ToBpexxIeHus B BUAE TPEIIUH CAMOHECYIIIUX
KHPIUYHBIX CTCH ¥ CTEHOBBIX MaHEeNeH U3 JISTKNX OETOHOB.

2. Cpennusisi  |Paspymenue okoH, [Bepeii, BEyTPEHHHX ITEPETOPOIOK, ABYCKATHBIX KphIl. [loBpexaenne
OTJIENBHBIX YIaCTKOB INIOCKMX COBMEIIEHHBIX KPBIII C MATKOH KPOBIICH B BHJIE pPa3phIBOB
BOJIOU3OJISILIMOHHOTO KOBpa. Pa3zpyiieHue OTAebHBIX y4aCTKOB CAMOHECYILUX KUPIUYHBIX CTEH U
OTJICNILHBIX CTCHOBBIX IMAHENICH U3 JIETKUX O0CTOHOB. [IOBpEKACHNUS B BHJIC TPCIUH HECYIIIUX
KUPIHYHBIX, OJIOYHBIX U MMAHCIBHBIX CTCH.

3. CunpHas |PaspyiieHue caMOHECYIIUX KUPIIMYHBIX CTCH, CTCHOBBIX MTAHEICH U3 JISTKMX OCTOHOB U OOJBIINX
Iomaaen Msarkoi kposiu. [ToBpexaenus (ocagovnbie 1eGOopMaIum, TPEIIUHBL, B TOM YHCIIC
CKBO3HBIC, pa3pYIICHUC 3aIUTHOTO CJI0s1 OETOHA, BEIKOJIBI OCTOHA HA OMOPHBIX YYAaCTKAX U T.II.)
OTJICNIEHBIX OCHOBHBIX HECYIIMX KOHCTPYKIH (TUTUT MOKPHITUS U MEPEKPBITHUS, OaJIOK, pUreNieH u
KOJIOHH KapKaca, HeCYIINX KHPIIMIHBIX CTeH, CTCHOBBIX HAPYXHBIX U BHYTPEHHHX ITaHEIEeH,
JICCTHUYHBIX MapIeil) U y3JI0B UX KPETJICHHUSI.

4, Tlonnas |I[ToBpexaeHHs HECYIIUX U OTPAXAAOIINX KOHCTPYKIIUI U y3JI0B X KperieHus. Pa3pyiienue ¢
MTOCTIETYFOIITAM OOPYIIIEHHEM OTAEIbHBIX HECYIINX KOHCTPYKIIMI U 3HAUNTEIIFHBIX YIaCTKOB
HECYIIUX KUPIHYHBIX CTCH.

Knaccudukanus noBpexxaeHuii 1 pa3pymeHuil coopy>KeHU 1 WHKEHEPHBIX ceTel (MIpUMepHl)
Taomuna 39

[NoNe| Cremens | CocTosiHIEe KOHCTPYKTHUBHBIX 3IEMEHTOB |




I | pa3pymeHus
3IaHUs

1 2 3

1. Cnabas  |dedopmaruu TpyOOIPOBOAOB, HX MOBPEKICHUS HA CThIKaX. [[OBpEkIEHUS] KOHTPOIBHO-
WU3MEPUTEIILHON amaparypbl, BEPXHUX YaCTECH CMOTPOBBIX KONOALECB. OTACIbHBIC Pa3pbIBbI IUHUI
aneKTporiepeiay (UCKII0Yast IMHUN BHICOKOTO HAIPSDKEHHS).

2. Cpennsisi  |OtaenbHbBIE pa3phiBBI U Aedopmary TpyOonpoBo1oB, kabeneit. [ToBpexxaeHUs OTACIBHBIX OTIOP
JIDIL

3. CunpHast | MaccoBbie pa3pbIBBI TPYOOTIPOBOJIOB, Kabenel u pazpymenus omnop JIDII.

4.2. Bo3MOsKHBIE CLIECHAPUH PA3BUTHS ONMACHBIX NPOLIECCOB

4.2.1. Anamu3z omnacHoctd B3peiBOB [TIBC mnpoBoauTcss OTAETBHO 10  KKIOMY
TEXHOJIOTHYECKOMY almapary, €MKOCTH, MOMEUICHHI0O ¥ T.Jd. M 3aKaHYMBAeTCs pa3pabOTKOM
CTPYKTYpHOM CXeMbl MPUYMHHO-CIEJACTBEHHON CBSI3M  B3PHIBOMOXAPOOIMACHBIX  COOBITHIA,
HEOOXOJMMBIX U JIOCTATOYHBIX JJIsi BOSHUKHOBEHHMS B3pbiBa [18-22].

Ha ocHoBanuu Mojenu BOZHMKHOBEHHMSI B3PbIBAa MO KaKIOMY DJIEMEHTY OOBEKTa COCTaBISIOT
¢dopmBbI cOOpa cTaTUCTUYECKOH MH(OpMAIMK O MPUYHMHAX, PEANTHU3aLUs KOTOPBIX MOXKET MPUBECTH
K BOSHHMKHOBEHHIO B3PHIBA.

4.2.2. VI3 MHOXecTBa BO3MOXHBIX CIICHAPHEB aBapuil M KaTacTpod Ha ONpeAeTICHHOM OOBEKTE,
cBsi3aHHBIX co B3peiBamMu [TIBC, paccmaTpuBaroTcsi TOJBKO T€, BEPOATHOCTh BO3HUKHOBEHUS
KOTOPBIX COOTBETCTBYET IIOJIOXKEHHUSM HOPMATHUBHBIX JOKYMEHTOB M CTAaHJApPTOB, a TaKXKe
AKCIIEPTHBIM OLIEHKaM.

4.2.3. Ilpu cooTBeTcTByIOIIEM OOOCHOBAaHMHM B KayeCTBE OCHOBHOT'O CIICHAPHS pPa3BUTHA
OIMACHOTO IIpoliecca TNMPUHUMAETCS BO3JCHCTBHE MaKCHMalbHO BO3MOXKHOTO SHEPreTH4eCKOro
MOTEHI[MaJIa, HAXOSAIIETOCsl Ha TePPUTOPUU O0BEKTa MIIM €ro YacTH, UMEIOILEeH CaMOCTOSATENIbHBIN
TexHoJoruueckuii xapakrep. [Ipu 3Tom cieayeT mpuHUMaTh BO BHUMAHHUE PACCTOSHUE MEXITY
HCTOYHUKAMHU B3PbIBOB U PEAJIBHYIO BEPOSTHOCTD CBS3EH MEKY HUMHU.

[Ipu BBIMONIHEHNH BceX TPeOOBaHUMN K B3PBIBOMPEAYIPEKICHUIO U B3PhIBO3AIINTE MAaKCUMAIbHO
BO3MOYKHBIN PHEPreTHUECKUI TMOTEHIMAT MOKET MPUHUMATHCS B 00BbEME OTICIBHOTO IieXa WM
SHEPTEeTUYECKOTro OJI0Ka.

IIpy BepOSATHOCTH B3PBIBOB, He MpeBblmaoniel 10° B TeyeHHe rona, BO3MOKHBIE CIEHAPHH
Pa3BUTHS OMACHBIX MPOIECCOB PEKOMEHAYETCSl pacCMaTpUBaTh Ha YPOBHE OTAENbHOI yCTaHOBKH,
MaIluHBI, TPyOOIIpOBO/A U T.1.

4.2.4. [Ipu pacCMOTPEHHUH B Ka4€CTBE MPUYUHBI BOSHUKHOBEHUS B3PhIBA JUBEPCHH MIIHM BOCHHBIX
JEHCTBUI B KayeCTBE OCHOBHOI'O CIIEHApUS NPUHMMAETCS B3PbIB MAaKCHUMAJIbHO BO3MOKHOTO
SHEPreTUYECKOro NOTEeHIaNa MPeANpPUsSTHUSI.

4.2.5. BepostHocTh Bo3HUKHOBeHUs B3pbiBa [TIBC ompenensercs Ha OCHOBE CTaTHYECKHX
cBenenuii, pacyetHsiM yTeM (COCT 12.1.004-91) mnm sxcneptHbIME orienkamu [31,33,36].

OKcIepThl, MPHUBICYEHHBIE K ONPEICNICHUIO BEPOSTHOCTH  B3PHIBOB, JOJDKHBI  OBITH
CHeIHaMCTaMH BBICOKOW KBalM(UKAIMM, Pa3HBIX CHENUAIBHOCTEH, OTHOCSIIUXCS K IMpolieme
0€30MaCHOCTH, ¥ COCTABJIATH IPYIIIY YUCIECHHOCTHIO HE MEHEe 6 YeTIOBEK.

DKcrepTHBIE OIICHKU U CyMMapHasi SKCIepTHasi OIIeHKa JOJKHBI ONPEAeAThCS MO0 CriennuaibHON
HUHCTPYKLIHH.

4.2.6. Tlpu pazpabotke cuenapueB B3psiBoB ['TIBC ciexyer yuuThiBaTh BpeMs roma M CyTOK,
pO3y BETPOB, COCTOSHHE aTrMoc(epbl, BO3MOXXHOCTb HPUPOIHBIX U  TEXHO-TIPUPOIHBIX
BO3JICCTBUH, B TOM 4YHCJE 3eMIICTPACCHHH, Cy((PO3MOHHBIX TPOBAIOB, TPO3, IKOJIOTHYECKOE
COCTOSIHUE TEPPUTOPUH U T.[.

4.2.7. Cuenapuii pa3BUTHsI COOBITUH B 3HAYMTEIBHOW CTETICHH 3aBUCUT OT KOJWYECTBEHHBIX
oleHOK Bo3zercTBus B3pbIBOB [ TIBC. DTH oLleHKH MOTYT OBITH MOJYYEHBI JOCTATOYHO TOYHO KaK
710, TaK ¥ MOCJe MPEerpaabl, KOTOPOH MOTYT SIBJSTHCS 3[aHUS U COOPYKEHUSI.

Jlnst GONBIIMHCTBA TOCIEACTBUN B3PHIBOB KOJMYECTBEHHBIE OIICHKH, B TOM YHCJE pa3pylleHUEe
WM TIOBPEXKJCHHUS 3[IaHUH W COOPY)KEHUM, 3arps3HEHUE OKPYXKAlolleW cpenbl, 3aIbIMICHHE
MECTHOCTH M T.Il., XOTSA CaMH MO cebe HOcAT abCONMIOTHBIA XapakTep, HO NPH PacCMOTPEHHH
pEaIbHBIX CUTYallMi 3aBUCSAT OT MHOXKECTBA Pa3jIMYHbIX YCIOBUH, 4aCTh KOTOPHIX MOXKHO Y4YeCTb




BEpPOATHOCTHBIMU MeToAamMu. Hanpumep, miuomaas 3aAbIMICHUS B OCHOBHOM 3aBUCUT OT HAJIUYMS
TOPIOYMX MaTepUallOB U BEIECTB, COCTOSIHUA aTMOCQEphbl, HaNpaBIECHUS BETpa; 3arps3HEHHs
CsIBamu - oT xapakTepa pa3pyleHusi EMKOCTEN, HAIMUYUS NIPErpajl, HalpaBIeHUs BETPa U T.1.

PasHble cTeneHM paspylleHHs OJHOTHIIHBIX CTPOMTEIIBHBIX KOHCTPYKLUMH INpU OJUHAKOBOU
Harpy3ke cleayeT OOBSICHATh CTOXAaCTHMYECKOW TMPHUPONOH MPOYHOCTHBIX XapaKTEPUCTUK
MaTEpHaJIOB, HEOJAMHAKOBBIM KadeCTBOM HX U3TOTOBICHHS M  BBIIOJHEHUS CTPOUTEIBHO-
MOHTQ)XXHBIX Pa0OT, YCIOBHSIMU SKCIUIyaTallMH, CTETEHBIO M3HOCAa M Jp. npuyuHamMu. OO0beMbl
MTOBPEKICHUN MIIN PAa3PYILICHUN TAKKE 3aBUCAT OT COCTOSHHS DJIEMEHTOB, SIBISIOIUXCS ONOPHBIMH
IUISL APYTHX, YTO MPUBOAUT K 3HAUYUTEIHFHO OOJIBIINM MOCIEICTBUSIM.

Konn4uecTBeHHBIE OLICHKM OINACHBIX BO3JEHUCTBUM M INPUBA3KA UX K KOHKPETHBIM YCIOBHSAM
OTIPEICTISIOTCS C YIETOM BEPOSTHOCTHBIX METOJI0B [36,45], a mpr HEBO3MOXHOCTHU ATOTO y4eTa, - B
pe3yabTaTe 3KCIEPTHOIO aHajau3a WM JUIsl HauOosee HeOJIaronpHsATHOTO COYETaHHs BHEIIHUX
ycioBuii. B mocnenHem ciydae, Hanpumep, emkoctH i xpaHeHus CJ/ISIB  yuurtsiBarorcs
MOJTHOCTBIO 3alOJIHEHHBIMH, PACIPOCTPaHEHUE 00J1aKa sIOBUTOTO BELIECTBA - B CTOPOHY PaliOHOB
ropoga ¢ HauOOJbIIEH IUIOTHOCTHIO HACENCHMs, a pa3pylICHUs 3/JaHUN U COOPYKEHHUHl - TOo
YCPEIHEHHBIM OLICHKaM.

4.2.8. CueHapuil pa3BUTHs OIACHBIX IIPOLIECCOB MOXET pacCMaTpUBATHCA OTHAEIBHO IS
IIPOTHO3UPOBAHMS PA3pyLICHUH (U3NYECKUX OOBEKTOB M IMOTEPH MaTEpUANIbHBIX LIEHHOCTEH, a
TaKXKe JUIA 3alIUThl HaCEJIEHU U padOoTaloIel CMEHBI IPEAPUATHUS.

ITpu 3TOM CcrIOCOOBI MPENYNPEKACHNS U 3aILUThI, OPIraHU3ALNOHHO-TEXHUYECKUE MEPOIIPUATHS,
a TaKKe METOAbl MPOTHO3UPOBAHMUS BO3MOXKHOTO yIepOa NMPUHIMUIHAIBHO OJUHAKOBBI KaK IS
J€TOHALIMOHHBIX, TaK U 1e(IarpalliOHHBIX B3PHIBOB.

4.3. IIpakTHyeckue cnoco0bI onpeneeHus yuepoa npu apapusix 1 Karacrpogax.

43.1. Ymep0 mnpu aBapusx u Karactpodax pPEKOMEHIYETCS OMNPENesiTh, HCIOIb3Ys
AHAJINTUYECKUE JAaHHBIE 110 BO3MOXXHOMY B3pbIBY (pPacUeTHBIN B3PbIB), MaTEMaTHUYECKUE MOJEINH,
OTpaXKarolllie CYIIHOCTh IPOUCXOJALIMX MPOLECCOB, HANpPHUMEpP, COCTOSHUS 31aHUA WIH
OT/IENbHBIX KOHCTPYKIIMM TMpU JUHAMHYECKUX Harpy3kax, a TakKe CpaBHEHHUEM MEXIy
MIPOrHO3UPYEMBIMU TIOCIIEACTBUSIMH BEPOSITHBIX aBapuil (katactpod) u anamorunynsix UC.

[Tpu pemeHnu 3a1a4 onpeAeaeHus yiepoa Ha MECTHOM, PETHOHAIBHOM U IJI00aTbHOM YPOBHSIX
HE0OXOIMMO YYHUTHIBAaTh, KaK MPaBUJIO, COLMANIbHBIE, SKOJOTUYECKHE U MpsIMble MaTepHalbHbIE
norepu. [lpu ompenenenun ymepd6a Ha 0OBEKTOBOM YPOBHE PEKOMEHIYETCSl YYUTHIBATh TaKKe
KOCBEHHBIE MAaT€pUAIbHBIE IOTEPH.

4.3.2. MakcuMalbHO BO3MOXKHBIC MpPSIMBIC TOTEPU OIPENENAIOTCS KaK IOJIHAS CTOMMOCTb
OCHOBHBIX (DOH/IOB U OOOPOTHBIX CPEACTB, KOTOPbIE MOT'YT ObITh YHUYTOXKEHBI WM HETOMPaBHUMO
MOBPEXXJICHBI B3PHIBHOW BOJHOMW, OrHEM, OOPYIIAIOMIMMUCS KOHCTPYKLIMSMHU 3AaHUN U Tp., €CIH
9TH NOTEPU BO3HUKIIM B IPSIMOI MPUYMNHHOM CBA3H C OMMACHBIMU BO3/IEUCTBUSMU.

OpueHTHPOBOYHbIE TOKA3aTEIM MAaKCHMAJIBHO BO3MOXHOTO IMPSIMOro yiiep0a MOJICYUTaHbI B
MIPOMBIIITIEHHOCTH U depeHIMpOoBaHNE MO OTPACISIM U COCTaBIIAIOT, HAPUMEDP, B DHEPreTHUKE
1659 py6./m? (B ienax 1985r.).

B cocraBe MmakcHMalbHO BO3MOKHBIX KOCBEHHBIX ITOTEPh YUUTHIBACTCS CIEAYIOIIME: 3aTpaThl HA
BOCCTAHOBJICHHE YHUYTO)KEHHBIX OCHOBHBIX (DOHIOB M OOOPOTHBIX CPENICTB; MOTEPU MPUOBLTN H3-
3a HEJOBBIMYCKa MPOAYKIMH; BbIIJIaTa 3apabOTHON IiaThl paboyuM BO BpeMs MpoOCTas, a TaKxkKe
Pa3NUYHBIX KOMIICHCAIIWi; MOTEpU OT OIUIAThl JIEMOHTAXHBIX paboOT M paboT MO OYHCTKE M
pa3bopke pa3pyIICHHBIX CTPOUTENbHBIX KOHCTPYKLIMMA U T.1I.

4.3.3. Onpenenenue yiepOa At KOHKPETHOTO 3JaHHsI COCTOHUT U3 TPEX OCHOBHBIX JTAMOB: Y4ET
nopaxaromux (akTopoB B3pbIBa U €ro MOCIEACTBHI B MECTE PACIOJOXKEHUS 3JaHUS; aHAIN3
CTENIEHM pa3pyLIEHUs 3/aHUs, COOTBETCTBYIOLIETO IIapaMeTpaM B3pbIBAa; pPACYET CTOUMOCTH
BOCCTAHOBJICHHS 3JaHHs, HaXOJIALIErocss B HEM OOOpYyIOBaHUS, a TaKKe OIEHKAa BCEX APYrux
BO3MOXXHBIX I1OTEPb.

4.3.4. Ha ocHOBaHMM CII€HapUs Pa3BUTHUS OMACHOIO IIPOIECCa OMPEAENSIOTCS BO3MOXKHBIE
WCTOYHHKH B3PBIBOB. ECIIM MX HECKOJBKO, CIIEAYyET HAMNTH BEpOSTHOCTH Pj B3pbIBa J-r0 HCTOYHUKA,



paccrosiHue j OT Hero J0 3JaHus U Maccy Mj B3pbIBarolerocs Bemectsa. [lopaxkatoniue GakTopsl
B3pbIBa APy, 01, 6 MOTYT OBbITH BBIYHMCIIEHBI KaK GYHKIIMH OT Ij M Mj 7151 K&KI0TO TUIIA B3PbIBA, T.€.

8Py = ARJ(m;. ;)

(23)
0; =0o(m;.r;)

OTH NaHHBIC CIIEYeT OMPENesITh M0 METOIWKAM, HMEIOIIUMCS B CTPOUTEIHHBIX WHCTUTYTAX,
MMPOCKTUPYIOIIMX B3PHIBOOMACHBIE OOBEKTHI, a TAKXKE IO JUTEpaTypHbIM rcTouHukam [18, 20, 30,
33,39,40 u sp.].

4.3.5. Ilpu pacuere KOHCTPYKIHMH JACHCTBUTEIbHBIC TPa)UKN U3MEHEHHUS B3PHIBHOTO JIaBJICHUS
MIPY IETOHAIIMOHHBIX U JAe(IarpaliiOHHBIX B3PbIBAX MOTYT OBITh 3aMEHEHBI TpadKaMyu U3MEHCHHS
JMHAMHYECKUX Harpy3ok Bo BpeMmeHU. Hamboree xapakTepHble THUIIBI TAKUX HArPy30K MPHUBEICHBI
Ha puc. 11. V3MeHeHUs AMHAMHYECKUX HArpy30K BO BpeMeHH B (a3e cxaThsi MOTYT OBITh
OJIMHAKOBBI JJIsl BHYTPEHHETO U BHEIIHETO B3pPhIBOB. J{MHaMu4eckue Harpy3Ku BCEX THUIIOB COCTOSIT
U3 OT/ICTBHBIX YYaCTKOB C TMHEHHBIMU 3aKOHAMH U3MEHEHHS BO BPEMECHH.

Tun 1 nuHaAMUYECKMX Harpy30K IMPU BHEHNIHUX B3pPbIBAX XapaKTEPEH IS MOKPBITHM 3AaHUN U
COOPYKCHHI U MOXET OBITh MPUHAT IS UX (PPOHTAIBHBIX AJIEMEHTOB, BO3BBIIIAIOIIUXCS HAJl
YPOBHEM 3€MJIH.

Tun 2 guHAMHYECKUX HArpy30K MPHU BHEIIHUX B3pPhIBaX XapaKTepeH, HAPUMEp, AJIs ThUTbHBIX
AJIEMEHTOB KOHCTPYKLHMM, BO3BBIIIAIOMIMXCS HAJ YPOBHEM 3€MJIM, M [ BHYTPEHHHUX
nedarpalliOHHBIX B3PHIBOB.

3aKOHBI U3BMEHEHHUSI BO BPEMEHU TMHAMUYECKHX HAarpy30K PACCMOTPEHBI B TJIaBe 5 U MPUBEICHBI
B nokymenTe [30].

4.3.6. CreneHb pa3pyuieHUs 3[1aHUSI HE ONPEIeIIeTCs OJIHO3HAYHO 3HauUeHUusIMU Py, 0, 01 unu 6,
(puc. 11), a 3aBUCUT OT HIPOYHOCTH COCTABIAIONIMX 3JaHUE KOHCTPYKLHM, MX B3aUMHOTO
pacrlojoKeHusl, OpUeHTauuu 3AaHus u  T.4. [lodToMy cTemeHb pa3pylIeHHs] SBISETCS
BEPOSATHOCTHOW BENUYMHON, M I €€ OMPENCNICHUs CIEAYyeT BOCIOIBb30BATHCS WA TMPSIMBIMU
pacueramu (CM. riaBy 5), WIH CYUIECTBYIOIIMMHU YIPOLIEHHBIMU MeToAuKaMu. [IpsiMbie pacuera
XapaKTEePHBI IS OTPEICIICHUs CTETICHH Pa3pyIICHHs OTACIbHBIX 00BEKTOB.

AHanorus ¢ JeTOHAIlMOHHBIMHM B3pbIBaMH I03BOJISIET paccMaTpUBaTh B KaueCTBE OCHOBBI MpU
OILICHKE COCTOSIHHSI 3[JaHUN U COOPYKCHHI Ha TEPPUTOPUHU B3PHIBOOMACHOTO MPEATIPUSITHSI U BOKPYT
HEro METOAMKHU MPOTHO3UPOBAHUS MH)KEHEPHONH OOCTAHOBKH B O4arax ropa)K€Husi, UCIMOJIb3yeMble
B rpaxaanckoi obopone (I'O).

4.3.7. B xadyecTtBe mnepBoro npudbamkeHus B Meroaukax ['O yduTeiBaeTcsi TOJIBKO M30BITOUHOE
nasienue APy. [lanee Ha OCHOBE OMHCATEIBHBIX MPEACTABICHUN OMpeesieTcs MOHITHE CIadoro,
CpeQHEro, CWIBHOIO WJIM TIOJMHOTO paspymieHus. Jlns Kaxaol U3 CTeneHel pa3pylieHui
BEPOSITHOCTh €€ HACTYyIUIeHUs (Kak (QyHKIuU oT APgy) 3amaercss HOPMaJIbHBIM 3aKOHOM. YTOOBI
3aJlaTh 3TU 3aKOHBI, HEOOXOAUMO OIpPENEIUTh MaTeMaTHYecKue OXUAaHUs Pos, KOTOPbIE UMEIOT
CMBICJ JIaBJICHHUS, TP KOTOPOM JIaHHAsl CTETICHb Pa3pyIICHUS HACTYIMAET C BEpOSITHOCTHIO 50 % u
JUCTIEPCHUIO Gy, XapaKTePU3YIOUYI0 (PU3NUECKYI0 YCTOWYMBOCTD Pa3IMUHbIX TUIIOB 3/1aHUH.

B pabote [45] npuBenensl rpaguku GyHKINN BEPOSTHOCTH Pa3pyIICHUs] OJHO- U JIBYXATAXKHBIX
KUPIUYHBIX 3[aHHM, MOJTy4eHHbIE HAa OCHOBE JKCIEPUMEHTAJbHBIX JAHHBIX. TaM e yKazaHa
npubnmxenHas popmyna norepb Ha 00bEKTe

U=1-F(APys) (24)

rae F - dynakius Jlamnaca.

K coxanenuro, momoOHbIe pabOThI HE OXBaTHIBAIOT BCETO Pa3HOOOpas3Hsi CTPOUTEIbHBIX
00BeKTOB. [IOATOMY B MPAaKTUYECKUX pacueTax CTEIeHb Pa3pyIICHUS 3/IaHUs OMPEICNIeTCs Yepes3
pa3pylieHHe OTACIbHBIX KOHCTPYKITUH, HCXOJI U3 UX KOJUYECTBA U (PU3HUSCKUX XapPAKTCPUCTHK.

4.3.8. Pacuer CTOMMOCTHM BOCCTAaHOBJIEHHUS CBSI3aH C METOAMKAMU OMNPEACNICHUS CTEIeHHU
paspyuicHus.



Ecnu mimoTHOCTH BepoOsSITHOCTEH €i1aboro, CpeqHEro, CHIBHOTO W TOJHOTO paspymieHui [45]
3aaaHa (byHKHHﬂMH fcm pry fCLUle) fno,m., npu4YeM

fm(APf) + pr(APf) + fCufle(APf) + fl’lOIIH. (APf): 11 (25)
TO MATEMATUYCCKOC OKUIAHNEC CTOMMOCTH BOCCTAHOBJICHUA ITPHU JaHHOM APf ectn
S(APf) = Sm fm(APf) + SCp fcp(APf) + Scmbu fcwsz(APf) + Snmu fnwm (APf) ,(26)

T7€ Scry Scps Scunonss Snorn- =~ CTOMMOCTH BOCCTAHOBJICHUS JJISl KaXI0T0 BUJA pa3pyLICHHIA.

Onpe;[eneHHe MATEMATUYCCKOTO OXUIOAHUSI CTOUMOCTH BOCCTAHOBJICHUA I OJHOJITAXHOI'O
3JIaHUs TIPH B3PBIBE pe3epByapa MPHUBEICHO B MpuMepe 4.

B MECTOOAHUKAX, B KOTOpBIX I KaXIO0To i-I‘O JIEMCHTA 3JaHUsI CUHUTAKTCA HU3BCCTHBIMU

Py, P)™, a Tawke nasnenus Pjp, OTBEYAlOlMe HAYAILHOMY U IOJHOMY PaspyIICHHIO,

CTOMMOCTb BOCCTAHOBJICHHUS 3aHUS IPSIMO OIPEAEIISETCS CTEIIEHBIO €r0 pa3pyIICHHUS.

Jlis  KOHKPETHOTO THWIIA 3JaHUs U3 KakuX JU00 CcooOpakeHWil (Hampumep, MyTeM
MOJIETTUPOBAHUS WJIM JIOTHYECKOTO SKCIIEPUMEHTa) MOXKET ObITh MPAMO YKa3aHO, KaKUX CJeIyeT
OXKUJATh pa3pylICHUH U KaKoW cTeneHu npu u3BecTHOM APy, Takue naHHbIe OOBIYHO CBOJSTCS B
TaOJIUIIBL.

4.3.9. IIpumep 4. Ompenenenue ymepda 0T BO3MOXKHOTO B3pbIBa pe3epByapa CO CHKUKECHHBIM
YTJIEBOJOPOAHBIM TFa30M.

Nwmeercs pezepByap, B kotopom coaepxkutcst 1000 T cxuxennoro raza. Ha paccrosauu 300 m
OT HEro PacnoyIOKEHO OJHOATAKHOE KUPIMHYHOE 3JaHKE, a Ha paccTossHUU 800 M - IBYXATaKHOE
KUpHH4yHOE 37anue. TpelGyeTcst onpeaenuTh CpeIHuil yiepO mpu B3pbIBE pe3epByapa.

PaccmarpuBas B3phIB pesepByapa Kak neroHarmoHHbIM [30], ompemenuM, 4TO KOJUYECTBO
YTIEBOJOPOAHBIX Ta30B B TOIUIMBHO-BO3AYIIHON cMecu Oyner 600 T u HauanbHBINA paguyc obiaka

7, =18,53/600 =155,4 m .
Hnsgt=300m

Py =5,283 (300/155,4) 1" = 430 kI1a (4,3 krc/cm?).
Hns =800 m
P, =0,909 (800/155,4)" + 3,214 (800/155,4)% + 8,696 (800/155,4)% = 38 xIIa (0,38 krc/cm?).

[Tyctb BeposiTHOCTH €abOro, CpeHero, CUILHOTO M MOJHOTO Pa3pylIeHHs B 3aBUCUMOCTH OT
APy Takue ke, Kak 1 Ha puc. 12 [45].

Torna mms APy = 430 klla ¢ BepostHOocThrO mpaktnuecku 100 % mnpoucxonut mnomaHoe
paspyienue, a it APg = 38 kIla coorBeTcTBYIOIIHUE BeposiTHOCTH paBHbI e, 0,38) = 1 %, fep(0,38)
=2,4 %, feunn(0,38) = 15 %, f,014(0,38) = 60 %.

W3 KOHKpETHBIX MpUMEepoB u3BecTHO [38], 4TO ANsg MOAOOHOrO THMA 3MaHUN CTOMMOCTB
BOCCTaHOBJICHUS KaKJIOTO BUJIAa pa3pyIllieHn cocTaBiseT (B neHax 1987 r.):

Sen = 21664 py6.; Sep = 72256 py6.; Seuronr. = 255961 PY6.; Suows = 442934 py6.

MaremaTndeckoe 0XHIaHUE CTOMMOCTH S BOCCTAHOBJICHHS IIPH B3PBIBE JBYXATAXKHOTO 3JaHUS
Oyner paBHo[36]:

21664 x 0,01 + 72256 x 0,24 + 255961 x 0,15 + 442934 x0,6 = 322500 py0.

CrouMocTh pa3pylieHHu MOXKeT OBITh TaKXe OmpeiesieHa Mo TrpadukaM, XapakTepHU3yIOIUM
KOd(pPUIMEHT MaTepHAIIbHOTO yiepOa B 3aBUCHMOCTH OT M30BITOYHOTO JIaBJICHUS BO B3PHIBHOM
BoJIHE APy, a TaK)Ke KOHKPETHBIX BUJIOB 37aHUHN U UX MOJHOU CTOMMOCTH (puc. 13).

4.3.10. Meroauka I'O, ucnonp3yemass Ha TpaKTHUKE [JIsI OMPEACIICHUS MaTepUATBHOTO |
COLUAJIBHOT'O yH.IGp6OB oT BOS,Z[GﬁCTBHH B3pBIBHOﬁ BOJIHBI, BKJIFOYACT: NPCACTABJICHUC BO3MOKHOI'O
coObiTus B BuAe cueHapus pa3Butuss UYC u mnodydeHHe HEOOXOAUMBIX KOJUYECTBEHHBIX
XapaKTEPUCTUK B3PbIBA; HAJIOKCHUE HA KAPTYy WM IUIAH HMPEAIPUITUS U TEPPUTOPUN BOKPYT HETO
JUHUI ¢ onuHAKOBbIM APy (Takue TUHUM 0Oe3 ydyeTa SKpaHHOTO BO3JEHCTBUS MECTHOCTH HWIIU



IPYTrUX OOBEKTOB SIBISIOTCS OKPY)KHOCTSMH); KIACCU(PUKAIMIO OOBEKTOB, PACIOIOKEHHBIX Ha
MOpaXaeMoOW TEPPUTOPHUH, IO CTENEHU YCTOWYMBOCTH K B3PBIBY U OXHIAEMOM BEIUYHHE
corpanpHoro ymepoba (ta6m.40); ompeneneHue 3HAUYCHUH TNpeAeibHBIX H30BITOUHBIX JIaBICHUN
APp, COOTBETCTBYIOIIMX pA3IMYHBIM CTEHCHSAM pa3pyLICHUS 3JaHWN, M CpPaBHEHHE HX C
JeWCTBUTENFHBIMU 3HAaUeHUSIMH APy (Tabmn. 41,42); onpeneneHrne MaTepHaIbHOTO U COLUAIBHOTO
yiepOoB Ha OCHOBE 0000IIIEHHBIX MOKa3arenei (tabd. 43).

XapakTepucTuKa 3JaHui

Taonuma 40
il 3naHus VYcnoBHbli | O0nacTh NpUMEHEHUS Kon-Bo CpenHsist cMeTHast
THIT TOIEl B CTOMMOCTD, MITH.
3IaHAN py6. (1986 T.)
1 2 3 4 5 6
1. |OmHOO3Ta)KHBIE IPOMBINIIICHHBIE:
- ¢ KUPITUIHBIMHU HECYIIIMH 111 ITpown3BoACTBEHHBIC 50 4.5
CTEHAMH, 1exa mpeaArnpusITai
- KapKacHbIE. 112 100 52
2. |MHOrosTaxHble MPOMBIILICHHBIC
- C KUPIIUYHBIMHA HECYIIUMHU 113 IIpon3BOACTBCHHBIC 200 3,2
CTEHAMH, 1exa mpearnpusITHR
- KapKacHbIE. 114 300 2,8
3. |OGuiecTBeHHBIE: JleTckue cajpl, IIKOJIBI,
- KAMEHHbIe (KUPIHYHbIC, OJIOYHbIE); 01 rocTuHULEL, BY3bI, 500 0,8
- KapKacHbIC 10 6-TH dTaKeH; 02 Hay4HO- 200 1,3
- KapKacHBIC CBBIIIE O-TH ITAXKEIH; 03 HCCIICIOBATEIILCKUC K 500 1,8
- MAaHEIbHBIE JI0 3-X JTaXel; 04 IPOCKTHBIC MHCTUTYTBI, 150 0,5
- TIaHEJbHBIC CBBIIIE 3-X DTAKEH. 05 ABK npennpusTuii. 300 0,9
4.  |JKunsle:
- KAMEHHBIE; XK1 100 1,2
- MaHENbHBIE 10 5-TH dTa)e; K2 100 0,6
- IAaHEJIbHBIE CBBILIE 5-TH dTAXKEHN K3 200 0,8
TOYEYHOTO THUIIA;
- TO %€, IPOTSHKCHHBIC. K4 400 3,0

3Ha4yeHus NpeAebHBIX N30BITOUHBIX NaBIeHUN APy, COOTBETCTBYIOUINX PA3TUYHBIM CTETICHAM
pa3pyLICHHI 3TaHUI

Ta6muna 41
NoNe XapakrepucTuka 3AaHUN VYcnoBHbI Jasnenue Py, (x[1a) npu crenensx
i TUI paspylieHus
ciabou cpenHen CUIIbHOU

1 2 3 4 5 6
1. |OmHOATaXKHBIE MPOMBINUICHHBIC!

- C KUPNUYHBIMH HECYIIIUMU CTEHAMU; 11 1-5 5-10 10-15

- KapKacHbIE. 112 1-5 5-10 8-30
2. |MHOTro3TakHbIC POMBIILICHHBIC:

- ¢ KUPNUYHBIMH HECYIIIUMU CTEHAMU; 13 1-5 5-15 10-30

- KapKacHBIE. 114 1-5 5-10 8-20
3. |OOuiecTBeHHbIE:

- KaMEeHHbIE (KUPITUYHbIC,

0JI0YHBIC); 01 2-5 5-15 10-30

- KapKacHbIC 10 6-TH ITaXKEH; 02 1-5 5-10 8-20

- KAPKACHBIC CBBIIIIC O-TH ITAXKCH; 03 1-5 5-10 8-15

- IaHENbHBIE 10 3-X DTaXKEH; 04 1-5 5-15 15-35

- MMaHEeJIbHBIE CBBIIIE 3-X dTaxei. 05 1-5 5-15 15-25
4.  |[XKusre:

- KaMEHHBIE; K\ 1-5 5-20 15-30

- IAHEJIbHBIC 0 5-TH dTaxXKeil; K2 1-5 5-15 10-30

- MMaHEJIbHBIE CBBILIE 5-TH dTaXKEH TOUEUHOTO K3 1-5 5-12 10-25




THIIA, ‘

- TO e, IPOTSHKCHHBIE. K4 ‘ 1-5 | 5-12 ‘ 10-20 |

PacueTrHble Harpy3Ku OT B3pbIBA IIPU Pa3pyLIEHUH KOHCTPYKLUN 31aHUI

Tabaua 42
NeNe it KoncTpykuuu 3panuit Harpyska P, xIla

1 2 3

1. 3anojgHeHre OKOHHBIX U JBEPHBIX IPOEMOB 0,4+1,8
2. KamenHbie (KUPIIUYHBIC U OJIOYHBIC) CTCHBI 1,040
3. ITanenu creH U3 jlerkux OETOHOB 0,8+2,0
4, JKene300eTOHHBIC TUTUTHI TOKPBITUS 2,0+10,0
5. CrponuibHbIe 0aTKH U (hepMBI 2,5+12,0
6. Kononns! kapkaca 5,0+20,0

4.3.11. B kauecTBe 0000LICHHBIX TTOKa3aTeIe pacCMOTPUM JJaHHBIE, XapaKTEPU3YIOIIHE TOTEPH
cpeou J0Jed, HaXOOUBLIMXCA B 3AHMUAX, M COOTHOLICHMS, XAPAKTEPU3YIOIIHE IOBPEKICHHUS
(pa3py1ieHust) 34aHMIA B MTPOLIEHTaX K UX OOIIEH CTOMMOCTH.

OCHOBHBIMU TOpaKalOIIKUMHU (aKTOpaMM, BO3ACHCTBYIOLUIMMM Ha HAXOJIUBIIMXCS B 3/aHUSIX
JMOAEH, TPU BHEIIHEM B3pbIBE SABIAIOTCS: OOpyLIAIOMIMECs | pas3jieTalonmecs OOJIOMKH
KOHCTPYKLIUH, TEXHOJIOTHYECKOT0 000PYAOBaHUS, MEOEIH U T.II., @ TAKXKE MOKapBbI.

[To cTeneHsM TsHKECTH TPaBMBI, TOTydaeMble JIFOABMU, NeNsATcs Ha 3 rpynisl (Tadu. 43):

1. kpaliHe TspKemble TPaBMBbI M IOPAYKEHUS, IPUBOASILNE K JIETATLHOMY UCXOAY;

2. TsDKeJbIe TPAaBMBI U TIOPAXKEHUS, IPUBOAIINE K TIOTEpEe TPYAOCTIOCOOHOCTH U WHBAIUIHOCTH
1-oii u 2-o0i1 rpymi;

3. TpaBMBI CpeAHEN TSHKECTH, BBI3BIBAIOLINE BPEMEHHYIO TOTEPIO TPYAOCIOCOOHOCTH.

[To nanHBIM 00CIEIOBAHUS MOCIEACTBUI KPYIMHBIX aBapUHHBIX B3PBHIBOB M3-32 3HAYUTEIHHOTO
BPEMEHU HapacTaHUs U30BITOUYHOrO JIABJIEHUS U CKOPOCTHOI'O HANOpa 0 MaKCUMyMa BO B3pPBbIBHOU
BOJIHE J1e(hIarpalliOHHOTO B3pbIBA, MOPAKEHUS OPraHOB CIyXa PEIKH, B OTIMYHE OT MACCOBBIX
MTOPaXCHHUM dTUX OPraHOB, BBI3BIBACMBIX BO3JACHCTBHEM yIapPHBIX BOJIH JIE€TOHALIMOHHBIX B3PBIBOB.

Jlromu, Haxopdummecs Ha OTKPBITOM MECTHOCTM a INEpUOJ  IMPOXOXKIEHUS  BOJIHBI
AedaarpalliOHHOTO B3pbIBa MOTYT IMOJYYUTh Pa3IMYHOrO poja 0apoTpaBMbl B 3aBUCHUMOCTU OT
MHTEHCUBHOCTHU IIPOXOSAIIEH BOJIHBIL:

Praxe (APyp), xIla 100 65 35 15 10
BepositHocTh monyuenus 6aporpasm B % 100 50 25 10 5

Kpome 310ro, cnenyer okunarb 3HaYUTEIbHEE KOIMYECTBO BTOPUYHBIX TPAaBM, BO3ZHMKAIOLIUX
BCJIEJICTBHE NaJICHUH, a TAK)KE MOPAKEHUS JCTAIMMU (pparMeHTaMi KOHCTPYKIIMIA 3TaHH U TIp.

4.3.12. Takum o0pa3om, s ucHoyib3oBaHus Mertoauku ['O  HEoOXOIMMO TPOBECTH
oOclieioBaHNE B3PBIBOOMIACHOTO MPEANPUATUS U TEPPUTOPHA BOKPYr HEro, HMMesi B BUIY
BO3MOJKHBIN 00BEKTOBBIN, MECTHBIH, a TAK)KE PErHOHAIBHBIN U TTI00aIbHBIN ypoBeHb YUC.

B pesynbrare n3yueHus Bcex HeOOXOAMMBIX MaTepPHAaJIOB, ONPEIEICHUSI MacChl B3pPbIBOOIIACHOTO
BELIECTBA NPU aBapUWHOM IIOCTYIUICHWM, aHAIW3a MEPOINPHUATUHI 10 B3PBIBONPENYIPEKACHUIO U
B3pPbIBO3AIINTE U T.J. IENAETCS BBIBOJ O BO3MOXXHOCTH aBApUU HA MPEANPUATUH, €€ MOCIEICTBUAX
U OIIPEACIAIOTCA XapaKTePUCTHKHU B3pbIBa. IIpn 3TOM: Macca aBapHiHOTO MOCTYIUIEHUS BEIIECTBA
JIOJDKHA KOPPEKTHUPOBATHCA AKCIEPTHBIMHU OLICHKAMH; BEJIIMYMHA JABJICHMSI BO B3PBIBHOH BOJIHE
OTIPENIESAETC B COOTBETCTBHHM C HWHCTPYKTHMBHBIMH JOKyMeHTaMu (cM. 1. 4.3.4), KOJWYECTBO
31aHUM, COOPYKEHHUI U UHKEHEPHBIX CETEH, NOMANAIOIINX B 30HY BO3ACUCTBUS B3PBIBHON BOJIHBI,
IIPUHUMAETCS B COOTBETCTBUU C UX HaIM4YUEeM (I€HEpaJbHBIM IUIAHOM TOpOfa); LeIecooOpa3Ho
COBMEIIATh JMHUM C OAMHAKOBBIM APy C TpaHMYHBIMH 3HAYEHUSMH HaBICHHH BO (QpOHTE
B3pPBIBHOI BOJIHBI, BBI3BIBAIOLIMMH Cl1a0yl0, CPEAHIO0 M CHWJIBHYIO CTEIEHb MOBPEXICHHS WU
MIOJTHOE PAa3pyILICHHUE; CTENICHNU pa3pylIeHUs] 0OBEKTOB ONPEACISIOTCS MPSIMBIMHU pacdeTaMH MU 1O
JAHHBIM TEXHUYECKOH IuTeparypbl U Tadi. 38, 39; KOIMUECTBO )KE€PTB IPUHUMAETCS B IPOLIEHTHOM
OTHOIICHUM KO BCEMY HacCeJICHHIO, HaXOJAALIeMyCsl Ha mopakaeMol Tepputopuu (Tabdn. 43); npu
OIIpeNIeJIEHUN yliepda JOKHO YUYMTHIBAaTbCA COCTOSTHHME WHIXKCHEPHBIX CETel, JKeNe3HbIX U
aBTOMOOWJIBHBIX JIOPOT, HAJTMYUE HA TEPPUTOPHH PaTUOAKTUBHBIX Marepuanos, C/ISB u np.



TexHUYeCKOE COCTOSIHHE 3JJaHUS WIH COOPYKEHHUS, B KOTOPOM MOKET IMPOU30UTH B3PHIB, UMEET
OTpe/ieIEHHOE 3HaYeHHE TOJBKO MPHU BEJIMYMHE HATrPy30K, XapaKTePHBIX ISl 00bEKTOBOTO YPOBHS
4cC.

CrnenyeT Takxe UMETh B BHJIY, YTO MH)XCHEPHblE KOMMYHHUKAIIMHU, MPOJIOKEHHBIE MO/ 3EMIIEH,
BEeChMa yCTOMYMBHI K B3phIBaM M, KaK MPABUJIO, TPOAOIKAIOT HOPMAIbHO (DYHKIIMOHUPOBATH.

4.3.13. Jlannabie Tabmun 41, 42 HECKOIBKO OTIMYAIOTCS MEXKIY COOOW. ITO OOBICHSIETCS TeM,
9TO AaHHbBIE Ta0n. 41 OTKOPPEKTHPOBAHBI METOJIOM JKCIIEPTHBIX OIEHOK. [Ipy 3TOM YYHTHIBATHCH
clenyronme 00CToATeIbCTBRA.

3arekaHue B3PHIBHON BOJIHBI BHYTPh 3/IaHUS Yepe3 3alOJHEHUE OKOHHBIX MPOEMOB pa3pyliaeT
3TH 3JIEMEHTHI U HapYyXKHbIE CTEHBI, YMEHbILIAsl PE3YIbTUPYIOLIYIO HATPY3KY, KOTOpas IEHCTBYET Ha
HECYIIUEe KOHCTPYKITUH.

[IpoyHOCTHBIE XapaKTEPUCTUKU MAaTEpPHAIOB OKAa3bIBAIOTCS, KaK, MPaBUJIO, BBIIIE HX
HOPMATUBHBIX 3HAYCHUW W, CIIEJIOBATEIbHO, pacyeTHas Hecyllas CIOCOOHOCTh KOHCTPYKIIMA
3aHMKEHA 10 CPABHEHMIO C (DAKTHUECKOM.

Yder minacTuyeckoro neGOpMHpOBAHHS MATEpHAIOB TpU JUHAMHYECKUX, HArpy3kax oT
B3pPbIBOB, [CHCTBYIOIIMX B TEYEHHE OYEHb MAaJIOT0 MPOMEXKYTKAa BPEMEHHU, MPUBOAUT K
3HAYUTEIHLHOMY MOBBIIIEHUIO HECYIIEH CIIOCOOHOCTH KOHCTPYKIIUH.

4.3.14. Tounocte Meroauku ['O 3aBUCHUT OT TpeOOBaHWM, MPEIBIBIAEMBIX K OIMPEACICHUIO
yiepba, KBaTM(PHUKAIUM ¥ BO3MOXKHOCTEW HCIIOJIHUTENEH, OoO0beMa HUCXOAHOW WH(OpMAIUH,
HaJIM4Yusl MHCTPYKTUBHBIX JOKYMEHTOB, Iporpamm pacuera Ha OBM u T.1., a Takke yMenoro
MCIOJIb30BaHUS METO/Ia SKCIIEPTHBIX OLIEHOK. TOJIBKO IKCHEPTHI MOTYT PaIlOHATBHO 0003HAYUTH
HECKOJIbKO CIIEHapueB B3phIBA C BO3MOXKHBIM MAaKCHMaJbHBIM, CpPEIHHUM W MHHHMAaJIbHBIM
yiepooM, BBIICTUTh HA TPAJOCTPOUTEIHLHON TEPPUTOPUM HEOOXOIUMOE KOJIWYECTBO TPYIII
OOBEKTOB, ONpPENENUTh UX MMOTEpU, HCIONb3ysd TaOJMILbl YCPETHEHHBIX IOKa3aTeNel, peluTh
BOMPOC 00 yueTe BTOPUYHBIX IMOPAXKAIOMUX (PaKTOPOB, KOCBEHHOI'O MaTepUalbHOTO Yyiiepoa,
MIPECTYIMHBIX BO3/ICHCTBHIA, BPEMEHHM T'0JIa U CYTOK, nperda obiaka u T.1I.

CreneHy COLMAIBHOTO U MaTEPUATBHOTO yiepOa sl )KUIIbIX 3aHul

Tabmuma 43.
NeNe nnt Crenenp Koi-Bo uenoBek, MoIy4dnBIINX TPaBMHI (B % OT 001miero MatepuanbHslit ymepoO,
paspymieHus KOJIMYECTBA HAXOJISIIIUXCSI B 3MAHUHN JIFOJICH) HaHEeCeHHBIH 31aHuIo (B % OT
3AHUS KpaiiHe TsOKeITbIe TSDKEIIBIE cpejHeii TsokecTH | OOIEH CMETHOM CTOMMOCTH
1 2 3 4 5 6
1. Cnabas - 0,1-0,3 3-7 5-10
2. Cpennsist 0,1-0,3 0,5-1,5 5-15 10-20
3 CunpHast 0,5-1,5 3-7 15-25 40-60
4 IMonnas 5-15 15-25 40-60 100-150

OrneHka WH)KEHEPHOW OOCTAaHOBKM W BO3MOXKHBIX IOCJIEACTBUIN aBapuitHoro B3pbiBa [ TIBC
NpUBEJCHA B Ka4eCTBE Mpumepa B Tad. 44.

Bo3MoxHbIE TOCTIEACTBUS aBAPUIHOTO B3phIBA HA MPEANPUITHU B UEPTE TOPOJACKOM 3aCTPOUKHU
(pabouee BpeMs).

Taonuua 44
Paiion Tun Kon-Bo | Kox-Bo Kon-Bo 31anuit, CymmMmapubiii | Kon-Bo moeit, moryauBImmx
3acTpoVKH | 3maHusl | 3MaHWN | JIToJed B | MONMYYHBIINX Pa3pyIICHUs |MaTepHaTbHBIH TpaBMbI (Tab.43)
(Ta6:1.40) | manHOro | 3mAaHMAX CIIEIYIONINX CTETICHEH yIiiepo, ThIC.
tuna B |(ta6:.40) tabn. 38,41) py0. B LieHaxX
paiione cnaboii | Cpeaneii | cubHOM 1987 r. CpeHeli | TshKeble | KpaiiHe
(1.4.3.12) (tabn.43) | TaxecTn TSDKEJIBIE
A-B 11 25 1250 22 2 1 11025 70 10 3
2 27 2700 7 - - 2730 110 5 -
3 3 800 3 - - 720 25 1 -
114 4 1200 4 - - 840 50 2 -
01 12 6000 12 - - 720 250 10 -




02 3 600 3 - - 292 25 1 -
03 1 500 1 - - 135 20 1 -
04 12 1800 12 - - 450 70 4 -
05 8 1800 6 - - 405 70 4 -
X1 38 3800 38 - - 3420 150 8 -
X2 7 700 7 -- - 315 30 1 -
K3 26 5200 26 - - 1560 210 10 -
K4 89 35600 89 - - 20025 1400 70 -

5. PACUET 3/IAHAM HA HATPY3KH OT ABAPUMHBIX B3PHIBOB.
5.1. OcHOBHBIC MOJI0KEHUSI U PAacYEéTHBIE TPeOOBAHUS.

5.1.1. Pacu€r KOHCTPYKLUMH 3aHUN U COOPYXKEHHH, MOABEPKEHHBIX JCHCTBHUIO B3PBIBHBIX
Harpy3oK, IPOU3BOJAUTCA:

- HA OCHOBHOE COYETaHUE HAIPY30K B COOTBETCTBUU C TpeOoBaHusAMH [4];

- Ha 0coboe CoyeTaHWEe HArpy30K, COCTOSIIMX M3 CTaTUYECKUX (TIOCTOSHHBIX, BPEMEHHBIX
JUITUTEIBHBIX ) U KPATKOBPEMEHHBIX JUHAMHUYECKUX HArpy30K, BHI3bIBAEMbBIX B3PHIBHBIMU BOJIHAMHU.

B ocobom coueranun ko3duIMEHTH HAAEKHOCTH IO HArpy3Ke Ui BCEX YUYUTHIBAEMBIX
HArpy30K NPUHUMAIOTCS PaBHBIMU eAUHUIIC [4].

[Ipu pacuére 3maHuii Ha ocoboe codeTaHHE HAarpy3oK OT BHYTPEHHETO B3pbIBa CHETOBBIC
Harpy3Ku HE yYHUTBIBAIOTCS.

IIpu crpouTensbCTBE B3pBIBOYCTOMYMBBIX 3JaHUN B CEHCMMUYECKUX PAalOHAX KOHCTPYKLUH, Y3JIbI
Y OCHOBAHMSI 3TUX 3JIaHUI CleyeT MPOBEPATh pacu€ToOM Ha 0CO00€ COUEeTaHHE HArpy30K COTJIacHO
[11].

5.1.2. Pacuér Ha ocoboe coueTaHHe HECYIIECH CHUCTEMBI 3JaHHUS U €r0 OT/ACIbHBIX 3JIEMEHTOB
MOKET IPOU3BOJUTCA METOJAaMU JUHAMHUKU COOPYKEHUH, HO, KaK IpaBWJIO, BBINNOJIHSIETCA Ha
JeWCTBHE SKBUBAJICHTHBIX CTaTHYEeCKUX Harpy3ok [12, 30,43,44].

Ilox >KBUBaJICHTHOW CTATUYECKOW HArPY3KOM ITOHUMAETCS CTAaTUYECKAsi Harpy3Ka, BbI3bIBAOLLAs
B KOHCTPYKLMSX TAaKHE JK€ MAKCHUMaJIbHbIE YCWJIHS W NEPEMEIICHHs, 4YTO M JWHAMHYECKas
Harpy3ka. Pacdy€rbl Ha SKBHBAJEHTHYIO HAarpy3Ky, HpPOU3BENEHHBIE CTAaTUYECKUMHU METOJAaMH,
MTO3BOJISIFOT OLIEHUTh COCTOSIHUE KOHCTPYKIUHI IO MAKCUMAJIbHBIM YCHIIUSAM B UX CEYEHUSX.

5.1.3. Pacuér Ha ocoboe coueTaHHe HAarpy30K MPOU3BOAMTCS IO MEPBOM IpyIIe MpeaeabHBIX
COCTOSIHMM - 1O HECYIIeH CIOCOOHOCTH M TOTEepe YCTOMUMBOCTH (POpPMBI WM TOJIOKeHHs. [Tpu
3TOM Uil JKEJNE300CTOHHBIX, KAMEHHBIX M ApPMOKAMEHHBIX KOHCTPYKIMH HCIIOJIB3YIOTCS JBa
pacu€THBIX TpeAenbHBIX cocTosHusA la m 16 [12, 23, 30]. Jlocraro4yHas cTeneHb pa3BUTHS
IUTACTHYECKUX JeOopManuii 17151 BO3MOXKHOCTH pacuéTa 1o coCTOsIHUIO 16 oOecrieunBaeTcs Takxe B
CTaJIbHBIX KOHCTPYKIUAX U3 MAJIOYIJIEPOAUCTBIX CTAJIEH.

PacuérHoe mpenenbHOEe cocTosHUE la XapakTepusyercs paboTON KOHCTPYKIHMH B yHpyrou
cTaauu 1eGpOopMUPOBAHUS.

B xene300eTOHHBIX KOHCTPYKLHUSAX, HAIIPUMeEpP, HAPSHKEHHUS B PACTSIHYTOH apMmarype u OeToHe
CKaTOW 30HBI MEHBILIE WJIA PABHBI PACUETHOMY OWHAMHUYECKOMY COIPOTHBIIEHUIO apMaTypbl WIH
pacyéTHOMY AMHAMHYECKOMY COIPOTHBIICHHIO OETOHA CKATUIO COOTBETCTBEHHO.

Pacuétnoe mpenenbHOe cocrosHMe 10  xapakTepu3yercs paboOTON  Kene300€TOHHBIX
KOHCTPYKIIMHA B YOPYTOIUIACTHMYECKOM CTaAW¥M C JIOCTIDKEHHEM TMpeAeNbHBIX aedopmarmii
YKOpOUeHHUsT OETOHAa C)KaTOW 30HBI W Pa3BUTHEM IUIACTHYECKUX JAedopManuii B PaCTSIHYTOH
apMaType B HaumOojee HampsHKEHHbIX cedeHusX. [Ipu 3TOM B 3JeMEHTax M COEAMHEHHSX
JIOMYCKAIOTCS 3HAUUTEIbHbIE OCTaTO4YHbIE NedopMalud U Haluyhue B OETOHE pPacTSHYTOM 30HBI
&KeNe300€TOHHBIX KOHCTPYKIUH PacKphITHIX TpeuH. /lJis MpoAobKeHHs SKCIUTyaTallud TaKuX
3/laHUN MOXET MOTPeOOBaTHCS BOCCTAHOBHUTEIBHBIM PEMOHT WJIM MOJIHAS 3aMEHa MOBPEKAEHHBIX
AJIEMEHTOB M COCTUHEHU B 3aBUCIMOCTH OT CTETIEHU PAa3BUTHS IUIACTUYECKHX J1e()OpMAaIIHid.

5.1.4. Jlns pacu€ra 3maHuil (COOpY)XKEHHH) HAa JTWHAMHUYECKYIO Harpy3Ky HE0OXOJIUMO
YCTAaHOBUTH NPEACIBHOE COCTOSHUE, PACUETHBIE CXEMBI KOHCTPYKIMI, MAaKCHUMaIbHYIO BEIMUUHY
JTUHAMHAYECKOW Harpy3KH, a TAKXKe 3aKOH U3MEHEHHUs €€ BO BPEMEHU.




[IpenensHoe coctosHue la mwim 16 MOXeT OBITh peain30BaHO BEIWYMHON KO3((UIIMEHTOB
IVMHAMMYHOCTH, YYWTHIBAIOIIMX TUHAMHYHOCTH HArpy3kd B COOTBETCTBHHM C DPacUETHBIM
MPEeTbHBIM COCTOSIHUEM.

5.2. PacuéTHbIE cXeMBI.

5.2.1. KoHcTpykuuu 31aHMH M TOMELIEHUH CIEAyeT pacCuuThiBaThb KaK €IUHBIE
IIPOCTPAHCTBEHHBIE CUCTEMBI METO/IaMH, NTO3BOJIIOLIMMHU YPHEKTUBHO KCII0JIb30BaTh DBM.

JlonyckaeTcsi pacuieHsTb €AUHBIE IPOCTPAHCTBEHHBIE pPACUETHBIE CXEMbl Ha OTHAEIbHBIC
IUIOCKHE CTEPXKHEBBIE CHUCTEMBI M DJIEMEHTBI; IPU 3TOM CJIEAYET YYUTBHIBaTh UX B3aMMOJCHCTBHE
MEXy COOOW M OCHOBaHUEM, UCXO/IS U3 YCIOBUH MX COMPSIKCHHUS.

5.2.2. Pacu€r oTHeNbHBIX IUIOCKUX CHCTEM, KOHCTPYKIMHA M Y3JI0B MX COMNPSDKEHHUS, a TaKXKe
IBepeil 1 BOpOT Ha 0co00€ COUeTaHne HArpy30K JOMYCKAeTCs MIPOU3BOAUTE IO PACYETHBIM CXEMaM,
HCIIOJIb3YEMBIM ITPH MPOEKTUPOBAHUY 3[aHUN U COOPYKCHUM Ha OCHOBHOE COUYETaHUE HATPY30K.

5.2.3. Ilpu BHEMHMX B3pBIBAX MEPErOPOJKU AONYCKAETCS PACCUUTHIBATh KaK OJHOIPOJIETHBIE
0aJIKu C OOPHBIMH 3aKPENJICHUAMHU, COOTBETCTBYIOLIMMHU YCIOBHUSM UX CONPSKEHUS CO CTEHaAMH U
MOKPBITHEM, Ha TOPU3OHTAJbHBIC HArpy3Kd, paBHBIE Harpy3kam OT COOCTBEHHOrO Beca,
YMHOXCHHBIM Ha KO3(UIIUEHT YCIOBUI pabOTHI, paBHBIN 1.8.

5.3. Harpy3ku u BO3aeiicTBHS.

5.3.1. Craenyer mnpuHUMaTh OJHOBPEMEHHOE 3arpyK€HHE KOHCTPYKLUHMH  OrpaaeHUs
B3PBIBOYCTOMUYMBBIX  3JAHUM  OKBUBAJIEHTHBIMU  CTaTUYECKMMH HArpy3kamMH, pPaBHOMEPHO
pacnpenenéHHbBIME Ha IUJIOWAAM M MPHJIOKEHHBIMH HOPMAlIbHO K IMOBEPXHOCTH KOHCTPYKIIHI
OTpakJICHHUS.

5.3.2. BennunHa >KBUBAJIEHTHOM CTATUYECKOW HArpy3ku Ha €IUWHMIY IUIOIIAAUA TMOBEPXHOCTH
COCTABJISIET:

- IIpH OIIpeIeTICHUH U3TUOAIOIINX MOMEHTOB

P =M, *xK,; (27)

max

- IIPH OTIPEIeTICHUH MONEPEYHBIX CHIT

PQ = Q,wax X KQ 7 (28)

JK6
- IIPY OIIPEEIICHUN ITPOJOJIBHBIX CUII

PN =N __xK,; (29)

max
- IIpH OTIPE/ICIICHNH TepeMenIeHni (YIII0B OBOPOTa, TPOTUOOB)

Pre =11, x Kp; (30)

max

B popmynax Mmax, Qmax, Nmax, [Imax - MaKCUMaJIbHbIE YCUJIUS MJIM MaKCUMAaJIbHOE MEpeMeEIleHIe
MIpU TUHAMUYECKON Harpys3Ke;

Kwv, Ko, Kn, Kz, - koddduiMeHTbl AWHAMUYHOCTUA MJII COOTBETCTBYIOIIUX YCHIMHA U
MEepEeMEIICHU .

WM TI0 COOTBETCTBYOMUM MeToaukam [39,40,42].

JluHamMuueckue Harpy3Kd B 3aBUCHMOCTH OT BHJIa B3pbIBA W BO3ICHCTBHS Ha pPa3IUYHBIC
3JIeMEeHTHI 31aHui ((pacagHbie, OOKOBBIC, THUIBHBIC CTEHBI, MOKPHITHE W T.A.) UMCIOT Pa3IMYHbIC
3aKOHBI M3MEHEHHSI BO BPEMEHH, KOTOpbIe TMoka3aHbl Ha puc.ll. Ilpu 3TOM mepBble aBa THMA
3arpyKeHHsl XapaKkTepHbI /Ul BHEIIHUX B3pPbIBOB, & BTOPOE U TPEThE - AJISi BHYTPEHHUX B3pPHIBOB
(.4.3.5)

3aKOHBl W3MEHEHUS BO BPEMEHU JTUHAMHYECKHX HArpy3o0K, IEHCTBYIOIIMX Ha DSJIEMEHTHI
3amuTHBIX coopyxeHwuii I'O, paccmotpenst B [12, 30, 31].

5.3.4. KoaddunueHnt Han&KHOCTH )i MO DKBUBAJICHTHOW CTAaTUYECKOW HAarpys3ke Cieayer
MPUHUMATh, KaK MPABUJIO, PABHBIM 1.



IIpu BHemwHuX M BHyTpeHHUX B3pbiBax III'BC, nMmeromux CyIiecTBEHHYIO HEONpPEAEIEHHOCTh
[IapaMeTPOB, CBS3aHHYIO, HAlPUMEpP, C MUCXOIHBIMH JTaHHBIMH, CLIEHAPHEM Pa3BUTHs aBAPUIHOU
CUTyallUl WIM TPHUHATBIMA METOJaMHU pacuéTa, HampuMmep, IO COCTOsSHHIO 10, 3Ha4YeHHs
HKBUBAJIEHTHBIX CTaTMUECKUX HArpy30K PEKOMEHJIYEeTCSl YMHOXkaTh Ha KO3()(GULIMEHT HaAEKHOCTH
10 HA3HAYEHUIO )f.

Koaddurments! yr mpuHUMaroTes: yf =1 1Js IIIMT NEPEeKPHITUI, TOKPBITHI U TIAaHEJIEeH CTEH, ¢ =
1.2 g CTpONUIIBHBIX KOHCTPYKUMH OMHOATAXHBIX 3[JaHUN, puUTeel, KOJOHH, Iuadparm
KECTKOCTH MHOTO3TaXXHBIX 3[JaHUU U T.JI.

[Ipu HaBecHbIX cTeHaX KOA(PQUIMEHT pf =1.2 MOXET ObITh MPHUHAT JAJS ONOPHBIX MaHeNleH u
JJIEMEHTOB MX KPEIUICHUI K KOJIOHHAM.

5.4. Onpenesienue K03 PUIHEHTOB TMHAMUYHOCTH.

5.4.1. KoadduimenTsl TUHAMUYHOCTH OINPEACISIOTCS I COOTBETCTBYIOIIMX YCWIHH H
MEepPEeMEeIICHN W YYHUTHIBAIOT JWHAMHUYHOCTh HArpy3KH B COOTBETCTBHH C PACUETHBIMU
npeeIbHbIMUA COCTOSTHUSIMHU M 3aKOHAMH U3MEHEHUsI TUHAMUYECKON Harpy3Ku BO BpEMEHHU.

B  nmoxymentrax [12,30,31] npuOmmkEéHHBIE JAUCKPETHBIE 3HAYCHHS  KOI((UIMEHTOB
JUHAMHYHOCTH YyKa3aHbl B 3aBUCHMOCTH OT DJIEMEHTa COOPYXEHHS W €ro HampsKEHHOTO
COCTOSIHUS, KJlacca apMaTypHOW CTalu Ui JKEJNEe300€TOHHBIX KOHCTPYKUUWH, BEITMYMHBI
TMHAMHYECKON Harpy3Ku U MPUHATOTO [ pacuéra mpeenbHOro coctossHus la mim 16.

CrnemyeT OTMETUTH, YTO HCIOJIb30BaHUE JUIsI pacdyéra rpaduKoB, MPHUBEAEHHBIX, HAIPHUMED B
[30], TpebyeT onpeaenéHHON TEXHUYECKON TOATOTOBKH U MPAKTHYECKOTO OIBITA.

5.4.2. lna OONBIIMHCTBA 3MaHUM MpHU pacuyére HAa JWHAMHYECKHE HArpy3Kd BCE pPacyETHBIC
CXEMbl KOHCTPYKTHBHBIX JJIEMEHTOB MOTYT OBITh CBEACHBI K CXEMaM OJHONPOJETHBIX U
MHOTOINPOJNETHRIX ~ OaloK, TOJBEPKEHHBIX BO3ACHCTBUIO PAaBHOMEPHO  pacHperenEéHHBIX
JUHAMHYECKUX Harpy3oK, W3MEHSIIOIIMXCS BO BpeMeHU. B cBsizu ¢ Tem, uro rpaduku (mwiu
TaOMUIIBl) 3HAUYCHUH KO3((UIIMEHTOB AUHAMHYHOCTH CTPOATCS B 3aBHCHMOCTH OT O€3pa3MepHBIX
BenmnurH @0 (wbh), BIUSHHE CXEMBl KOHCTPYKTHBHBIX 3JICMEHTOB B 3THX rpaduKax MpaKTHYECKH
orcyrctByeT. Otnuume B 3HAUCHUAX KOIDPHUIMEHTOB JMHAMUYHOCTH, HAmpuMep, IS
3aleMJIEHHON U IIapHUPHO OMEPTONM OAKU MOXKET MPOSABIATHCA TOJBKO B CBSI3U C Pa3IMUYHBIMU
3HAYEHUSMHU MX YaCTOTHBIX XapaKTEPUCTHK.

Koaddunuent aunamuunoctd mo mpoxponbHoit cuiae Ky [30] mnas ciydaeB mpeaebHOTO
coctosiHus la u 16 mpu pacuére U3rudaeMpIxX 3JIEMEHTOB IPUHUMAETCS PABHBIM €AMHHULIC.

B mm 5.4.3-54.5 npuBeacHsl KOIPOUIMEHTH JTUHAMHUYHOCTH, PEKOMEHIyEeMbIC IS
MPAKTUYECKHX pacuéToB. 3HaUeHUs K03(pPUIMEHTOB TMHAMHUYHOCTH JIaHbI TAKKe B 11.5.5.2.

5.4.3. JIns nMHAMUYECKON HAarpy3Ku, BO3pacTalONIEH CKaYKOM JO MAKCUMaJbHOTO 3HAYECHUS U
nanee yObiBaromeit Bo Bpemenu (puc. 11, tun 1), koaddunuent aunamuunoctu K, onpenensercs
no rpaduky Ha puc.l4. KpuBas 1 cooTBEeTCTByeT pacuéraM IO TPEACIPHOMY COCTOSHHUIO la,
KpHBas 2 - 0 IPeJeTbHOMY COCTOSIHUIO 10.

5.4.4. ]Ingd nuHaMU4EeCKOW HAarpy3KH, MOCTEIIEHHO BO3PACTAIOLIEH JO MAaKCUMAaJIbHOTO 3HAYEHUS
3a BpeMsi 01 W panee yObIBaiomed n0 Hyas 3a Bpems 62 ( puc. 11, tum.2), xoadduuumeHt
nuHaMuuHOCTH K, ompenensiercs mo rpaduky Ha puc. 15. u mo tabu. 45.

JUisi TMHaMHUYECKOW Harpy3KH, IIOCTEIIEHHO BO3PAaCTAOLIEH 10 MAKCUMAIBHOIO 3HAYEHHUs 34
BpeMs 01 M COXpaHSIONIeH 3TO 3HAaYeHUE B TeueHnH BpeMeHu Oz (puc. 11, tumn.3), koaddunment K,
ompexaensercs mo tabdi. 46.

5.4.5. B Tabnmunax 45, 46 B uynciauTene ykazaHbl KO3GOUIMEHTH TUHAMAYHOCTH MPU pacdyéTax
0 TPEeeIbHOMY COCTOSHUIO la, B 3HaMeHaTele - 1o IpeebHOMY cocTosHuIo 16. B ToM ciyyae,
eciu KJI mpu pacuére mo npeaenbHOMY COCTOSIHUIO 16 Gosibiie, 4eM 1o MpeAeIbHOMY COCTOSTHUIO
la, cnexyer mpUHMMATh €ro 3HAYEHHWE IO IPENEIbHOMY COCTOSHUIO la; pe3ynapTaT pacyéra Io
000HMM COCTOSIHUSIM OYyJIeT B 3TUX CIIydasiX OJUHAKOBBIM.

5.4.6. KpyroBble 4acTOThI COOCTBEHHBIX KOJeOaHUM ISl M3rH0aeMbIX M BHEIIGHTPEHHO CHKAThIX
9JI€MEHTOB (OHOMPOJIETHRIX OaJOK W MHOTOMPOJETHBIX HEpa3pe3HbIX OanoK, KOJIOHH W T.1.),
ClIeTyeT OmpeAesTh mo Gopmyre



o =3 [ (31)
0 mk
rae lo - pacu€THbII MPOJIET KOHCTPYKIINH;
B - n3rubHas )KeCTKOCTb,
M, - MOrOHHAs Macca KOHCTPYKIIMMA, onpezenseMas o popmyse
q,
mk =" (32)

g

r7ie () - CyMMa MOTOHHBIX MOCTOSIHHBIX M BPEMEHHBIX [UTUTEIHHO JEHCTBYIONMUX HATPY30K (LIS
CTEHOBBIX IaHeNe i - Harpy3Ka 0T COOCTBEHHOTO Beca KOHCTPYKIIMH);

J - YCKOPCHHEC CHUIIbI TSXKCCTH,

a? - kBajpar K03 HUIMEHTA YaCTOTHI, PABHBIH:

- U1 KOHCOJbHOM Oanku - 3,52;

- JIIs1 OTHOTIPOJIETHOM OAJIKK ¢ IBYMs IIAPHUPHO ONEPTHIMU KOHIIam# - 9,87,

- TO K€ C OJHUM IITAPHUPHBIM U BTOPHIM 3aIIeMJIEHHBIM KOHIIOM - 15,42;

- TO K€ C IBYMS 3allleMJIEHHBIMY KOHIIaMu - 22,37;

- JJI1 Hepa3pe3HbIX DPABHOIPOJIETHBIX OalOK C KpallHUMH IHIAPHUPHBIMH ONOpaMH IPH
IBYX nposérax -15,4, Tpéx - 18,5, uetsipéx - 19,9, naru u 6omee - 20,7.

Jlist GaJiok TIepEeMEHHOTO CEUYEHHUS YacTOTy @y JOIycKaercs ompenensats mo (31), mpuaumas
3HA4YEHUs B ¥ My 1151 CEYEHUS B YETBEPTH MPOJIETA.

YactoTsl cOOCTBEHHBIX KOJEOaHUN OPYTUX AJIIEMEHTOB U KOHCTPYKTHUBHBIX CHUCTEM (ILIAPHUPHO
OMEPTHIX W 3aIIEMJIEHHBIX 10 KOHTYPY IUIHT, paM C >KECTKUMHU Y3JIaMU U T.J.) MOTYT OBITh
OIpeIeICHbI METOITaMU CTPOUTEIBHOM MEXaHUKU HITH [0 TEXHUYECKO#H juTeparype [23, 43,44].

5.4.7. 11 KOHCTPYKTUBHBIX CUCTEM JOIMYCKAETCS ONpEeNICHHE BETMYMHBI )y 110 (popmyIie

BB (33

RPN

rac
B :25” xm, (34)
B, = 6Zxm? +2x > s,mm,, (35)

3nech dii, dij - TTIaBHBIC M MIOOOYHBIE NTEPEMEIEHUS] KOHCTPYKIIUI OT IEHCTBHUS €AUHUYHBIX CUJI B
TOYKaX MPHUIIOKEHHUS COCPENOTOYCHHBIX MacC.
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Puc. 11 3akoHbI U3MEHEHHS BO BPEMEHH JUHAMHYECKHX Harpy30kKk
a - paBHOMEPHO pacnpees€éHHas JMHAMUYecKas Harpy3Kka Tuma 1, M3MeHsIoascss BO BpEMEHU OT MaKCUMyMa J10 HyJIs

t
Po) = (1—5}

0 - TO :Ke THIa 2, HU3MCHAIOIIAACA OT HYJIA 10 MaKCUMyMa C IMOCICAYIOMUM ClIaA0OM 0 HYJIA.

Po = Pmaxé npuf <t <6, wumm

t—0,

Po = Pmax[l— ] npu b, <t<4,

B - TO XK€ THUIIa 3, HU3MCHAIOIIAACA OT HYJISA 10 MaKCUMyMa

Po) = Prax - Ipu 0 <t <0, mm

1

max

P(t):P HpH@l <t<92

max
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Puc.12. I'paduxu HyHKIMHA BEPOSTHOCTH Pa3pYIICHUS OJHO- U IBYXITaXKHBIX KUPIIIHBIX 31aHHH.
1- cnaGrie pa3pymieHus; 2 — To xKe CpeJHHe; 3 — TO XKe CHIIbHBIE; 4 — TO JKe MTOJTHBIE.
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Puc.13. 3nauenue k03¢ ULIMEHTOB MaTepUaIbHOTO yiiepOa [uisl 31aHHH.
1 — nanenbHOE KapKacHOE C IPOEMHOCTBIO cTeH 5%; 2 - KUPIMYHOE C MPOEMHOCTBIO cTeH 5%; 3 — nmaHenabpHOe
KapKacHOe ¢ MPpoeMHOCTbI0 cTeH 30%; 2 - KUpIUYHOE C IPOEeMHOCTHIO cTeH 30%);

CARBOE__| _CPELHE

5.4.8. Yactota cOOCTBEHHBIX KOJI€OAaHUN KOJIOHHBI C Y4YETOM BIHMSHHUS KOHCTPYKLMH CTEHBI
ompenenseTcs mo popmye

Wk = B X Wem, (36)

1€ Wem - 9ACTOTA COOCTBEHHBIX KOJIEOaHN KOHCTPYKIMH CTEHBI, OMUPAIONINXCS HA KOJIOHHY
S - k03¢ dUIMeHT, paBHBI MEHbILIIEMY KOPHIO YPaBHEHUS

ﬁ4-,82x(1+51+52)+51=0 (37)
3necn



2

o, =| — (38)
wcm

5y =| e | (39)
m

Kol

TA€ Wem, Wror - 9aCTOTA COOCTBEHHBIX KOJICOAHMN KOHCTPYKIIMM CTEHBI U KOJOHHBI 0e3 yuéra
KOHCTPYKLHUI CTEHBI;

Mem, Moz - TOTOHHBIE MACCHI CTEHBI U KOJIOHHBI.

BenuuuHbl @em, Wron OTIpenensoTes mo (31)

5.4.9. YKécTtrocTh kKene300eTOHHBIX 31eMeHTOB pu & > &R [5], a Takke B cTaanu ux paboThl Oe3
TPEIMH B PaCTSAHYTON 30He OeTOHA ompenensercs mo Gopmyre

B1 = Ebd X lred, (40)

rae Ebd - HauaabHBIN MOYJIb YIIPYTOCTH O€TOHA;

Ired - MOMEHT MHEPIIMHU TPUBEIEHHOTO CEYCHHUSI DJICMEHTA.

OTHoMIeHNE M3THOHBIX JKECTKOCTEH KOHCTPYKIIMH B YIPYTOIUIACTUYECKOW M YNPYTOW CTaIUSIX
e¢ paboThI MOKHO MTPHUHSATE!

- JIIS1 TUTU'T TIOKPBITUS U CTPONMMIIbHBIX 0ajiok ¢ apmarypoi kimacca Alll - 0,23+0,3;

- T0 ke ¢ apmatypoit AlV - 0,17+0,2;

- TO ke ¢ apmatypoii AV - 0,11+0,15;

- T0 xe ¢ apmarypou At VI - 0,08+0,1;

- 10 xe ¢ apmarypout K-7 u Bp-Il - 0,2+0,25.

KéctrocTs xene300eToHHOH (GpepMBbl MPUHIUMAETCS paBHON

B =0.85 x Epq x |red, (41)

r7ie lred - MOMEHT HHEPILIUH CEYEHUS, COCTOSILEr0 U3 MPUBEAEHHBIX CEYEHUH MOSCOB (DEPMBI.
5.4.10. JK€cTkocTu cTanbHBIX, KAMEHHBIX U apMOKaMEHHBIX KOHCTPYKLUH ONPENENIAIOTCS IO
dbopmynam

B=FE x|, (42)
B=0.8x Ep x|, (43)

rzae | - MOMEHT HHEepPIUH CEeUEHUS;
E, Eo - COOTBETCTBEHHO MOYJIM YIPYTOCTH CTAJIA U KIIAJKH.
KéctkocTh cTambHOM (hepMbI COCTaBIISET

B=0.85x%xE x|, (44)

riae | - MOMEeHT nHepLUHuH CeYeHHUs, COCTOSIIETO U3 MOSCOB (PePMBI.

5.4.11. Ilpu HeoOxomumocTH Oo0Jiee TOYHOTO OINPEAEICHUsI KECTKOCTh >KEIe300€TOHHBIX
KOHCTPYKIIHI C TPEIIMHAMH B PACTAHYTOM 30HE ONpeaesercs mo Mmatepuanam [5, 12,23, 30,43,44]
WIN APYrod TEeXHUYECKOW nureparype, Hampumep, «llocoOus mo MpoeKTHUPOBAHUIO OETOHHBIX W
KEJIe300€TOHHBIX KOHCTPYKIUH M3 TSOKENBIX M JErkuX OETOHOB 0e3 MpeaBapUTEIbHOrO
HanpspkeHus apmarypey (-M.: HUTIL, 1986), «[locoOusi mo MpOEKTHPOBAHUIO MPEIBAPUTEIHHO
HaIpsHKEHHBIX HKEJIe300€TOHHBIX KOHCTPYKIIMHN U3 THKENBIX U JIETKuX 0eTtoHoB» (M.-IIUTII, 1986,
yactd | u I1) u ap.
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Puc. 14 I'paduk s onpenenenust kKodhuureHTa TMHAMHUYHOCTH TIPH Harpy3Ke Tumna 1.
1 - npu pacuére no npeaeNTLHOMY COCTOSIHUIO 1a, 2 - TO e M0 IpellelIbHOMY COCTOSIHUIO 10.
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Puc. 15 I'paduk mist onpenenenns KodpUIUeHTa TMHAMUIHOCTH Ky IUTsl HArpy3KH THTIA 2 TIPH pacdETe 1o
[IpEAEIBLHOMY COCTOSIHUIO 1a.
Kpusbie u 3Hauenus 6»/01 coorserctBenno: 1-1; 2-5; 3-10; 4-20; 5-40; 6-100; 7>200.

3HavyeHus K03 PUIMEHTOB TMHAMUYHOCTH JIJIsl HATPY3KH TUTIA 2

Tabmuma 45.
92/91 a)91
1 2 3 5 10 15 20
0 0.45/0.21 0.85/0.38 1.10/0.50 1.15/0.62 1.05/0.65 0.98/0.72 1.00
1 1.0/0.43 1.44/0.63 1.52/0.75 1.26/0.91 1.18/0.99 1.20/0.99 1.00
3 1.3/0.59 1.56/0.84 1.58/0.94 1.30/0.96 1.22/1.00 1.20/1.00 1.00
5 1.6/0.75 1.73/0.79 1.62/0.92 1.26/0.95 1.18/1.00 1.15/1.00 1.00
10 1.76/0.8 1.78/1.00 1.64/1.00 1.30/1.00 1.22/1.00 1.20/1.00 1.00
15 1.81/0.83 1.8/1.00 1.65/1.00 1.30/1.00 1.22/1.00 1.20/1.00 1.00
3HaveHus K03 OUIMEHTOB TUHAMUYHOCTH ISl HATPY3KU TUTIA 3
Tab6muna 46.
0,161 wb
1 2 3 5 10 15 20
0 0.44/0.21 0.85/0.45 1.10/0.50 1.15/0.62 1.05/0.65 0.98/0.72 1.00
0.5 1.0/0.43 1.44/0.63 1.52/0.75 1.26/0.91 1.18/0.99 1.20/0.99 1.00
1 1.3/0.59 1.56/0.84 1.58/0.94 1.30/0.96 1.22/1.00 1.20/1.00 1.00




3 1.6/0.75 1.73/0.79 1.62/0.92 1.26/0.95 1.18/1.00 1.15/1.00 1.00
5 1.76/0.8 1.78/1.00 1.64/1.00 1.30/1.00 1.22/1.00 1.20/1.00 1.00
10 1.81/0.83 1.8/1.00 1.65/1.00 1.30/1.00 1.22/1.00 1.20/1.00 1.00

5.5. Pacyér KOHCTpPYKUMIA 31aHUI PHU BHEIIHUX B3PbIBaX.

5.5.1. DKBHBaJICHTHbIE CTaTUYECKUE HArpy3kd OT neduarpanuoHHbx B3pbiBoB [II'BC mpu
pacuére Mo NpeAeIbHOMY COCTOSHHUIO la ONpenensioTcss ¢ HMCIOJIb30BaHUEM KO3((UIIMEHTOB,

MPUBEACHHBIX B Ta0J. 47, T/Ie CTpEeTKaMu —> MOKa3aHO HAMPAaBJICHHUE PACIIPOCTPaHEHUS BO3TYITHOM
B3PBIBHOM BOJIHBI.

3HavyeHus KO (PUIIMEHTOB K BETUYMHE U30BITOYHOTO JIaBJICHHS BO ()POHTE B3PHIBHOW BOJHBI.

Tabmuna 47.
CXeMBbI 3JaHA{ ¥ SKBUBAJICHTHBIX CTATHYECKUX HArpy30K 3HadeHuss K0P HUITUESHTOB
1 2 3
1 Km Ku,l f 24
Ky 2=1.2
K Yy vwv Kpgs K,:=0.6
¥ E 2
. S
v v
Kn.i Kns
B
Kﬂ,z
A A A & |
,}’__,L_J[/
2 K.,1=24
Kn,z =12
KH,3 =0.6
Kﬂ,l

[Ipu BO3mEeHCTBUM B3PBIBHOW HArpy3Kd NEPHCHAMKYISAPHO ¢acagHOW CTOPOHE 3MaHUS Pagg
cocTaBisieT: Uit pacagHoil cropoHsl - 2.4P 5, G0KOBBIX CTOPOH - 1.2Py, ThUIbHOM cTOpOHEI - 0.6P.

[Ipyu BO3AEHCTBUMM B3PBHIBHOM HArpy3Kd MEPHNEHAUKYISIPHO TUIOCKOCTH TOKPBITUS  Poxs
COCTABIISICT: JUISI IJIOCKOCTU MOKPBITHUS - 2.4 P, 1151 OOKOBBIX CTOPOH - 1.2Py.

HeoOxonmuMo OTMETHTb, 4YTO O3TH 3HA4YCHHs] SKBUBAJICHTHBIX CTaTHMYECKHUX HArpy30K
YCTAaHOBJIEHBI JUIsI IPOEKTUPOBAHMSI OJHOITAXHBIX OTIEIBHO CTOSIIUX 3JaHUIM yIpaBICHUS
MIPOM3BOJICTBOM (OIIEPATOPHBIX ).



Koapduunentsl, npuBenéHHsle B Tabm.47, SBIAIOTCS NpPOHM3BEAECHUEM KO3 UIIMEHTOB
JUHAMHYHOCTH U K03((PUIMEeHTOB, (HOpMaTU3yIOMIMX B3aWMOJEUCTBUE B3PHIBHOM BOJHBI C
KOHCTPYKLIMSMU 37aHU# (OTpaskeHue, 00TeKaHHe, 3aTeKaHHe).

5.5.3. B ob6mem ciydae, pacu€T KOHCTPYKIIUHA Ha JUHAMUYECKHE HArpy3KHd OT BHEITHETO B3PhIBA
MIPOU3BOIUTCS B 3aBUCUMOCTH OT MX Y4acTHUs B paboTe HeCyIIel CUCTEMBbI 3/IaHHs.

KoHncTpykuuu, He BXoAsiIue B COCTaB CHUCTEMbI, oOecreunBaromieid oOL[yl0 MPOYHOCTh U
HEU3MEHSEMOCTb 3/1aHUsl, PACCUNTHIBAIOTCS KaK OTAEJIbHBIE 3JIEMEHTBI C HECMEIAEMBIMH OIIOPaMHU
Ha JIeWiCTBHE HEMOCPEACTBEHHO MPUJIOKEHHONW K HUM Harpy3Ku.

Ycunust B OCTaNbHBIX KOHCTPYKLUAX OMNPENENAIOTCS PACYETOM HECYIIEH CUCTEMBI 3[aHUS B
LEJIOM.

KoHcTpykuun — Hecymied  cucTembl, BOCIPUHUMAIOLIME  HENOCPEICTBEHHOE  JIEHCTBHE
JUHAMHYECKON Harpy3Ku, IOJKHBI PACCUUTHIBAIOTCA U Kak OTHEIbHBbIE 3JeMEHTHhl 0e3 yuéra
nepemerieHus 3qanug. O6a pacuéra MOTYT NPOM3BOIUTCS HE3aBUCHUMO, BCIEJCTBHE OOJIBIION
Pa3HUIIBI B YACTOTaX COOCTBEHHBIX KOJIeOaHUMN 3JIEMEHTOB U HECYIIEH CHUCTEMBI.

Ycunus, noaydeHHbIE B pe3ysbTaTeé pacdy€ToB HAa KaKIOM JTale, HE CYMMHUPYIOTCS, €CIIU
4acToTa KoJieOaHUN OTIEIHLHOTO AJIEMEHTA U HECYIIeH CHCTeMBbl OTJIMYaloTCs Oosee ueM B 3 pasa.
[Ipu MeHBIIEM COOTHOIICHHH YacTOT KOJICOaHWH pacu€THBIC YCHIIMS B DJIEMEHTaX MPHHUMAIOTCS
paBHBIMU KBaJIpaTHOMY KOPHIO U3 CYMMbI KBaJIpaTOB YCHJIMM, MOJYYEHHBIX pacdéToOM Ha KaKIOM
JTarne.

5.5.4. Pacuér Hecylieill CUCTEMBI 3[1aHHs, a TAK)KE KOHCTPYKIMHA, B COCTAaBE KOTOPBIX UMEIOTCS
[IPEIBAPUTENILHO HANPSKEHHBIE JIEMEHTBI, IPOU3BOAUTCS 110 IPEAEIBHOMY COCTOSIHUIO la.

5.5.5. JledbopmupoBaHue HeCymed CHCTEMBbI 3[aHUS, HAlPUMEpP, IUIOCKUX paM, MPOUCXOIUT
BCJIC/ICTBUE JICHCTBUS TOPU3OHTAIBHBIX TUHAMUYECKHX HArpy30K Ha (DPOHTATBHYIO M THUIBHYIO
cTeHbl 3maHus (Tabn. 47). Ilpu sTOM cieayeT Y4YHTHIBAaTh BO3MOXXHOCThH 3aTCKaHUS B3PBIBHOM
BOJIHBI BHYTPb ITOMELICHUN BCIIEJCTBUE PA3pPYyLICHHUS OCTEKICHUS U IPYTUX MOJA0OHBIX JIEMEHTOB.

3aKkOoHBl M3MEHEHHs] BO BpPEMEHH OTUX HArpy3okK [Uisl oOmpeeseHus Kod(PUIUEeHTOB
JUHAMHYHOCTH PEKOMEHAYETCS MPUHUMATh: Ha (POHTAIBHYIO CTeHYy - mo puc. 1la umu 6, Ha
TBUTHHYIO CTE€HY - 10 puc. 11,0.

5.5.6. Pacuér KOHCTPYKUMU TOKPHITHHA 34aHWH Ha 0CO0OE COUeTaHHWE HArpy30K C Y4&TOM
OUHAMHYECKONM Harpy3Kd [MpPOU3BOIUTCS Ha Harpy3Ky, paBHYIO CyMME CTaTHU4YECKOM H
SKBUBAJIEHTHON JUHAMUYECKOW HArpy30K.

Ecnu BO3MOXXHO 3aTekaHHe B3PHIBHOM BOJHBI B IOMEIIECHUS 3JaHHs Yepe3 MPOEMBI, TO
MIPOU3BOIUTCS PACUET NMEPEKPHITUN (MOKPBITUS) KaK OTAEIBHBIX 3JIEMEHTOB, MPUUYEM B 0COOOM
COUYETAaHUM YUYMTHIBAIOTCS pa3Hble HANpaBJICHUs NEUCTBUS TUHAMHYECKON HArpy3Kd Ha HUXKHHE U
BEPXHUE MEPEKPHITUS (BO3ZMOKHO, IEPEKPBITHS OYIyT TOIBKO CKATBIMU).

5.5.7. Pacu€r KOHCTpYKIHMH TpH ACHCTBUM TWHAMUYECKOW HArpy3ku B (aze paspsiuKeHUs
IIPOU3BOJUTCS MO METOAMKE pacuéra KOHCTPYKLUM A1 BHYTpEHHero B3pbiBa. IIpu orcyrcTrBuM
cBeicHU 0 (ha3e pa3pspKeHUs SKBUBAJICGHTHAs cTaTHYeckas Harpyska, JeHCTBYIOLIasi B CTOPOHY,
MIPOTHBOIOJIOKHYIO IEHCTBUIO HArPY30K B (pa3e cxkaTusi, COCTABISACT

Gyt = 0.2PY x K, (45)
5.6. PacuéTt koHCTpyKIMii 31aHUIl IPH BHYTPEHHUX B3pPbIBaX.

5.6.1. Ilpm mNpPOEKTHPOBAHWUU B TOMEIIEHUAX MpeaoXpaHUTeIbHbIX KOHCTpykiui (I1K),
CHIDKAIOILMX JIaBJI€HHE OT BHyTpeHHero B3pbiBa III'BC 1o nomyckaemoi BEMMUUHBI Pron, CIEAYET
IIPUHUMATH

Pmax = PZ[OHy (46)

r11€ Pron - TOMycKaeMast BeJIMUHHA H30BITOYHOTO AaBICHHS (CM. TIaBy 3).
HOpMaTI/IBHBIe 3HAYCHHUA SKBUBAJICHTHBIX CTATUYCCKUX CICAYCT OIIPCACIIATDH 11O q)opMyne

Pz = Pron X Kd (47)



Bennunna naBneHus Pron, ABISIONIAsICS UCXOAHOU Npu npoektupoBanuu 11K, nelictByer Ha Bce
OCTaJbHBIE KOHCTPYKLIHUH B3PBIBOOIIACHOTO IIOMEIIEHHSA, KAaK IPaBWIO, B HANPABJICHHH,
IIPOTUBOIIOJIOKHOM JIEHCTBUIO CTATUYECKUX HArpy3oK.

Koaddumnment nuaamuanoctu Kq onpenensiercs mo rpaduky Ha puc. 15 uinum mo tabi. 45, 46.

5.6.2. Ilpu nedcTBUM AMHAMMYECKOM HAarpy3KM Ha IIOKPBITUE BO3MOYKHBI 3HAUYMUTEIbHBIC
nepeMenieHus KOHCTPYKIUH (IIuT, 0amok, ¢pepM U T.I1.) BBEPX C HAPYIICHHEM CBSI3EH C OIOpamu,
9YTO MOKET MPUBECTU K UX OOPYIIIECHUIO.

JluHamuueckass Harpy3ka Ha CTEHBl HalpaBi€Ha IIPOTHBOIOJIOXKHO BETPOBOM HAarpyske,
YUUTHIBAEMON ITPU MPOEKTUPOBAHUU 3JIEMEHTOB CTEH.

BeprukanpHas quHamMu4YecKas HArpys3ka Ha IIOKPBITHE NMPUBOAUT K YMEHBIICHHIO IIPOJOJIbHOU
CHJIBL, YTO MOKET CHU3UTH HECYIYIO CIOCOOHOCTh C)KAaTO-U30THYTHIX 3JIEMEHTOB (KOJIOHH).

5.6.3. B Tom ciyyae, ecinu B mpeesiax IUIONMIAAd 3arpyKEHUs KOHCTPYKIMH MpPH BHYTPEHHUX
B3peiBax [1I'BC umerotcs npoemsl, epekpriBaeMble Mpe1oXpaHnuTeIbHBIMU KOHCTpYKusamu (I1K),
TO 3Ty MJIOUIAJb NMPHU cOOpEe HArpy30K PEKOMEHIYETCs YMEHbIIUTh HA BEJIUYMHY IUIOIIAAM ITHUX
MPOEMOB C Y4€TOM KO3 (PHUIUEHTOB BCKPBITHS (CM. TIaBy 3).

Hanpumep, moroHHas SKBUBaJICHTHAsI CTaTMYECKas HArpy3Ka, MPUXOAINAsACS HAa CTPOINUIBHYIO
KOHCTPYKLIHIO, COCTaBUT:

An - Z Ank,l‘Pnk,l
PDKS = PDKG X C I:l (48)
A

rae C - mar CTpONMIbHBIX KOHCTPYKIIHM;
An- BemM4MHA IUIOMIAJHN, C KOTOPOI MPUXOAUTCS HAarpy3ka Ha CTPONMIIbHYIO KOHCTPYKIHIO (63
yuaera [1K);

Nnk
ZAnki - mIom@ab MpoeMoB, mepekpbiBacMbix [IK i-r0 Tuma B mpemenax 3arpy304HOM
i=1

TUTOIIAIH.

g ememaromuxcs IIK npu oTkpbIThIX poemax Prk,i = 1

OKBHMBAJICHTHAs! CTaTUYECKasi Harpy3ka OT BHYTPEHHETO aBapHMHOIO B3pbIBa, ACHCTBYIOLIAs Ha
MOKpBITHE (TIEPEKpPBhITHE) 3/1aHUS M HAINpaBlICHHAs CHU3Y BBEpPX, MOXET OBITh OINpeneneHa IO

bopmyne
PJK'G = 1'2leon An - Z Ank,lqlnk,l Kﬂ (49)
i=1

rae A, - IIomWaab MOKPBITUSA (IEPEKPHITHS) B3PIBOONIACHOIO IIOMEUIEHMS], B IIPEAEIax KOTOPOH
IIPOBOJUTCS €T0 pacyer.

5.6.4. [1nomans NpoeMoB B HAPYKHOM OrpakIeHUH (POHAPHBIX HAZCTPOEK, mepekpbiBaeMbix [1K

[
TIK, i

I-r0 tuna (A, ), J0/DKHA OBbITh paBHA WM MeHbIE (C y4eTOM Piki) TUIOMIAAN MPOEMOB JIJIs

(donapel, ycTpanBaeMbIX B MOKPHITUU B3PHIBOONIACHOTO TOMEIIEHUS, T.€.

Z Andlj(,l\Pnk,l < Anp (50)

5.6.5. Ilpu pasHOi TUIOMAAM TIPOEMOB, OOPA3YIOIIMXCS B MPOTHBOIOJOKHBIX CTEHAX
B3pBIBOONIACHOIO TIOMeEIIeHus: B pe3ynabrare BCekpbiTHs [IK, Hecymas cucrema 31aHus WM
COOpPYKEHMsI IOJIBEpraeTcs ACUCTBUIO PEAKTUBHOM CHIIBI. OJTa CHJa JIEHCTBYET B HAIlpaBICHUU
CTEHBI C MEHBIIEH IUI0IA/bI0 00pa3yIOIUXCs IPOEMOB:

Rm =1'2Pu0n ZAnk,innk,i _Z Ank,j\Pnk,j (51)
i=1 j=1



IIpu paBHOMepHOM pa3memieHud IIK B IPOTMBOMNOJOXKHBIX CTEHAX B3PHIBOOIACHOIO
MOMEIEHUsI Harpy3ka Ro cuMTaeTcsi paBHOMEPHO pacHpeleIeHHON MO CTeHe, Ha KOTOPYIO OHa
JEUCTBYET.

B cnyuyae nepaBHOMepHOro pasmemienusi 1K B mpoTHBOMOIOKHBIX CTE€HAX B3PHIBOOIIACHOTO
MIOMEIICHUS TMOCTeIHUE CIeAyeT pa30UTh HAa YYacTKH, B mpezaenax kotopsix IIK pasmemarorcs
JOCTATOYHO PaBHOMEPHO.

5.6.6. 113 BBIIOTHEHHBIX MHOTOYUCIICHHBIX PACYETOB 10 JUHAMUYECKOMN HECyIIel CioCOOHOCTH
KOHCTPYKIUHA HAaCOCHBIX M KOMIIPECCOPHBIX, OJIMH M3 KOTOPBIX MPUBEJIEH B KaueCTBE NpPUMEpa B
86.5, ciemyer, 4TO CHWKEHHE IaBJICHUS OT BHYTPEHHErO B3pbiBa 0 ypoBHs 5 klla mpobGnemy
B3PBIBOONIACHOCTH ATHX 3JaHUN HE PEHIAeT, T. K. IPX 3TOM BO3MOYKHO Pa3pylICHHUE MPAKTUYECKU
BCEX HECYHUIMX M OrPAXKIAIOIIMX KOHCTPYKUMH (PSAOBBIX IIaHENEH CTEH, IUIUT IOKPBITHS,
CTPOIUJILHBIX 0aJIOK U TIp.).

s obecrieueHUs] B3PHIBOYCTOWYMBOCTH 3IaHMA HACOCHBIX U KOMIPECCOPHBIX, KOTOPHIC
COCTaBJIAIOT OCHOBHYIO YaCTh HOMEHKJIATYPhl MPOU3BOACTBEHHBIX MOMEIICHHU KaTteropuii A u b
[22], BO3MOKEH OJIH U3 HHKETIPUBEACHHBIX BADUAHTOB UM UX COYCTAHHE:

- 3aMeHa (aKTUYECKUX KOHCTPYKIUI Ha APyryue TUIIOBbIE, HMeIolue 00Jee BRICOKYIO HECYIYIO
CIOCOOHOCTH, HAIPUMEDP, HA KOHCTPYKILIUHU, IPUMEHSEMBIE IJIs1 CEHCMHYECKU OMACHBIX PailiOHOB;

- pa3pa0oTKa HMHAMBHIYaJbHBIX KOHCTPYKIMH C MEPEX0J0M Ha BBICOKOIPOYHBIE KIIACCHI
OETOHOB U MEpPEeapMHUPOBAHUE CEUCHHUM C yYETOM M3MEHEHHs pabOThl KOHCTPYKIIMHA MPU Harpyskax
OT BHYTPEHHUX B3pbIBaX;

- CHWXXECHHME BEIMYMHBI JIOIYCKAa€MOIO JaBJEHUS 3@ CUeT YBEJIMYEHHUs IUIOIIAIU
MPEAOXPAHUTENBHBIX KOHCTPYKIIMI U COBEPIIEHCTBOBAHMS UX TEXHUYECKUX PELICHUMN.

5.6.7. Pacuér ocHoBaHuil M (yHIAMEHTOB Ha 0CO0O€ COUYETAaHHE HArpPy30K IPU BHYTPEHHUX
B3PBIBAX JOMYCKAETCS HE POU3BOAUT.

6. PACYET JKEJIE3OBETOHHBIX, CTAJIbHBIX, KAMEHHBIX 1 APMOKAMEPHbBIX
KOHCTPYKILHMU.

6.1. beroHHBIE U Ke1e300eTOHHBIE KOHCTPYKIMH.

6.1.1. Jns >keme300€TOHHBIX HECYIIMX KOHCTPYKIMHM 3JaHUN  ClIEIyeT MPUMEHSTh
KOHCTPYKTUBHBIE O0eToHbI, cooTBeTcTBYIoIME [OCT 25192-82:

- TSDKENBIN cpenHelt mnoTHocTH cBbiie 2000 qo 2500 Kr/m° BKJIIOUMTEIILHO;

- MENKO3epHHUCTHIH cpeneii mioTHocTH cBbie 1800 kr/m®,

6.1.2. Pacuer OGETOHHBIX W KeJNE300€TOHHBIX KOHCTPYKIIMM Ha 0C000€ COYETaHHE Harpy30K
ClIeTyeT MPOU3BOJIUTH B COOTBETCTBUU ¢ TpeboBaHusMu [5,12,29, 30] ¢ yuyeToM HU3JI0KEHHBIX 3/1€Ch
JOIIOJTHEHUH U U3MEHEHUH.

6.1.3. PacueTHble CONpPOTHBICHHUS OETOHA OCEBOMY CXKaTHIO (MPU3MEHHAs NMPOYHOCTH) Red U
OCEBOMY PACTSDKEHHIO Redt (37€Ch M HWDKE 00O3HAYEHHUS] BEIMYMH COOTBETCTBYIOT [S]) ciemyer
omnpenenarts 1o 1. 2.13 [5].

PacuerHble compoTuBieHUST OE€TOHA TMOBBIIIAIOTCS IIYTEM YMHOXEHHS Ha KO3(PQPHUINEHT
JUHAMHYECKOTO YIPOYHEHUsSI OETOHA Yevd, PaBHBIA 1,2 MpU pacderax Mo MpeeIbHBIM COCTOSHUSIM
lau 16, a Takxe Ha KOAGOUIMEHTHI YCIOBUM PAOOTHI Y2 WIH Y413, SHAUCHHSI KOTOPBIX NMTPUBEICHHI B
Tabu. 48.

3HavyeHus KO PHUIMEHTOB YCIOBUHN PaOOTHI.

Ta6nuua 48
dakropsl, o0yciaBiuBaone BBeaeHne koadduiuenta ycnosuit padorsl | Koadduiments! yciaosuii paboTsl 6eToHa
YcnosHoe UucneHnHoe
0003HaueHNe 3HAYCHHE
1. MoHoMTHBIE JKeNe300eTOHHbIE KOHCTPYKIMK U3 OeToHa Kiacca BSO n Va2 1,25
HIDKE.
2. Kene300eTOHHBIC KOHCTPYKITHH 3aBOJICKOTO H3TOTOBJICHUSL. V613 1,15




6.1.4. 3HavyeHus] HAYaJIbHOTO MOAYJS yIpyroctu OeroHa Ep, ompenensembie mo m. 2.14 [5],
clenyeT yMHOXKaTh Ha KOd(PUIMeHT ycnoBuid paboTel, paBHbIN 1,15.

6.1.5. PacuerHble compoTHBIEHHS pacTsDKEHHIO Rs M Rsc apmarypbl omnpenensroorcs B
COOTBETCTBUH C ILI. 2.26*, 2.27* [5] m yMHOXalTcd Ha KOI(DPHUIUEHTH TUHAMHUYECKOTO
YIIPOYHEHHUS Ysv, SHAYCHUS KOTOPHIX IPUBECHBI B Tabmuie 49.

KoadduimenTsl [TMHAMHUUECKOTO YIIPOYHEHHUS apMaTyphl

Tabnuma 49
Apmartypa Koadduument ysv, ysd, U1 apMaTyphl KIIACCOB
A-1 | A-Il | A-lI1 | A-lllB | A-IV | AV A-VI, Bp-1, B-Il, Bp-1l, K-7, K-19
PacTsiayTas 135 (| 1,30 | 1,25 1,20 1,10 | 1,05 1,0
Coxarast 1,10 | 1,10 | 1,10 1,10 1,05 1,0 1,0

[Ipumedanue: PacueTHple COMPOTHUBICHUS CIKATHIO Rsc HE TOJKHBI IPEBHIIATh 3HaUeHUe, paBHOe 440 MITa.

6.1.6. PacueTHble CONPOTUBIIEHUS MONEPEUHOM apMaTypbl Rswd CHHKAIOTCS IO CPAaBHEHUIO C Rsd
MyTeM YMHOXKEHHUsI Ha KOA(OUIIMEHTHI YCIOBUM PaOOTHI Ysi, Ys2 U Ys7, ONpenesieMble o Tabaue
24* [5].

6.1.7. Ilpu ompeneneHUM TpaHUYHBIX 3HAYEHWUW OTHOCHUTEIBHON BBICOTHI CKAaTOH 30HBI Crd MO
dopmyie (25) [5] nomyckaercst mpuHAMATH Oscd,u = 440 MIIa, Osrd = Rsd.

6.1.8. Ilpu pacueTe Mo MPOYHOCTH U3THOAEMBIX JIEMEHTOB PEKOMEHIYETCSl COOJII0AATh YCIOBUE
Xd < &rd x ho.

B ciydae, eciu 9T0 ycnoBHe HE MOXKET OBITh BHIIIOJHEHO M MOJIyYEHHOE U3 pacyera 1o ¢popmysie
(29) wiu (32) [5] 3HaueHue Xd > &Ed X ho, TO qOMycKaeTCsi MPOU3BOIUTH PAacUeT JKeIe300€TOHHBIX
3JIEMEHTOB 10 TIPOoYHOCTH 13 ycioBuii (28) u (31) [5], npuHumas B HuX 3HaueHUS Xd = &rd X No.

6.1.9. Ilpu pacuere BHELEHTPEHHO CXKATBIX JKEIE300€TOHHBIX 3JEMEHTOB HEOOXO0IUMO
YUUTBIBAThH CAYYaWHbBIN HaYadbHBIN SKCIECHTPUCUTET B COOTBETCTBHUSA ¢ TpeboBanusamu . 1.21 [5].
Brnusinue nporuba Ha HECYIIYI0 CHOCOOHOCTh BHEIICHTPEHHO CXKATHIX SJIEMEHTOB HE YUUTHIBACTCSI.

6.1.10. ITpu &g = Xa/ho > &4 pacueT BHEIEHTPEHHO CXKATHIX JIEMEHTOB CJIEIyeT IPOU3BOINUTH U3
ycnoust (36) [5], mpuaumast Xd = &rd % ho.

6.1.11. Ilpu pacuere >7E€MEHTOB C KOCBEHHBIM apMHpoBaHueM mo 1. 3.22* [5] pacuerHble
conpotuBlieHUsI Rsixy M Rsdcir ClemyeT ompenensTth B COOTBETCTBHHM C TpeboBaHusmu 1. 6.1.5.
HACTOSIINX PEKOMEHIAIIHA.

6.1.12. Ilpu pacuere BHELIEHTPEHHO CXKaThIX AJIEMEHTOB C KOCBEHHBIM apMHUPOBAHHMEM pacyeT,
o0ecreunBaroINUNi TPEIIMHOCTONKOCTD 3aIIUTHOTO CJI0sl 0€TOHA, AOMYCKAeTCsl HE TPOU3BOIUTh.

6.1.13. IIpoBepouHbIe pacueThl JMHAMUYECKON MPOYHOCTHU KEIE300€TOHHBIX 3JIEMEHTOB, B TOM
qyclie MPeBapUTEIbHO HAMPSDKEHHBIX, Ha NEHCTBUE TUHAMUYECKMX HArpy30K MPOU3BOASTCS IO
TeM ke (opMynaMm, KOTOpbIE HCHOJB3YIOTCS TPU ONPEACTICHUH Hecylleld CrocoOHOCTH
KEJIe300€TOHHBIX KOHCTPYKUMH MpH CTaTUYECKMX Harpy3skax. B ToMm ciywae, eciau cXeMbl
Harpy>KeHUsT OJIMHAKOBBI, UMEET MECTO NPAKTHYECKH OJMHAKOBBIN XapakTep pa3pylIeHUs IO
HOpPMaJbHBIM M HAKJIOHHBIM CEUEHHSIM U HaOmoJaercs mojaodue B XapakTepe pa3BUTHS U B
pacnpenenenuu aedopmaiuii 6eToHa U apMaTyphl 1O BBICOTE CEUEHUS MPU OJUHAKOBBIX YPOBHSIX
Harpy3Ku.

6.1.14. [Inst mapHUPHO-ONEPTHIX M3THOAEMBIX M BHEIICHTPEHHO-CXKATHIX (CIIydail a) 2JIEeMEHTOB
npeAebHbIe COCTOSHUS la u 10 MOryT HOpMHpOBAThCA BEIWYMHON K, paBHOW OTHOIICHHUIO
MOJIHOTO Tporuba (mepeMenieHusi) KOHCTPYKIMU, ITOCTUTAaeMOro K MOMEHTY MpeaeIbHOro
cocrosiuus fy, k Benmuwmue ympyroro mpormba (mepemerneHus) KOHCTpyKuuu fe, mpu kotopom
HanpsDKEHUE B apMaType PacTSHYTOW 30HBI JOCTUTAET 3HAUCHUS Rsq.

JInst IEMEHTOB, PaCCUUTHIBAEMBIX IO IPEACIBHOMY COCTOSIHUIO 1a, cneayeT npuaumath K= 1 u
coomonath yciosue fy < fe, a 11 21eMEHTOB, pacCUNTBHIBAEMBIX T10 MPEACIBHOMY COCTOSIHUIO 10, -
K=3mu

fi<Kxfa<3fa<fy (52)




Jlis  1mapHUPHO-OMEPTHIX 0anoK, KOHCTPYKIMH C 3alleMJICHHBIMH OIOpaMH, a TaK ke
Hepa3pe3HbIX U3rudaeMbIX U BHELIEHTPEHHO-CKATHIX (ClTydail a) 3JIEMEHTOB MPEeNIbHOE COCTOSIHHE
16 MOXeT HOPMHUPOBATHCS BETUYMHOMN yria PacKpBITHS TPEIIMH B HIApHHUpE MmiactTuyHocTH Py,
omnpenensemoro 1o [12, 30].

[Tog mmacTUuecKUM YrioM PACKPBITHS MOHMMAETCS YroJl B3aWMHOIO IOBOPOTA KOHIEBBIX
CE€YEHU YCJIOBHOM IJIACTUYECKOM 30HBI AJIEMEHTOB, T.€. 30HBI, B MpeeiaXx KOTOPOH pa3BUBAIOTCA
IUTacTHYecKue eopMaly apMaTypsl 1 OeToHa.

Pacuetsl ¢ HOpMHpOBaHUEM MPEENIbHBIX COCTOSHUN MO KOJIMYECTBY YHPYIMX HPOruOOB WK
BEJIMYMHE YTJIa PACKPBITUS TPEIIMH B MIAPHUPE IUIACTUYHOCTH MOTYT MPOU3BOAMUTHCS 10 [5,12, 23,
27, 30, 43,44] wnu npyroil TEXHUUYECKOW JIMTEpAType CHEIUATHUCTaMU, UMCIOIIIUMHU OTPECIICHHBIN
ONBIT B 3TOW obmactu. M3-3a CIOKHOCTH yKa3aHHBIX pacueToB B JaHHOM llocoOum oueHka
JTUHAMAYECKOW HECYIIeH CIOCOOHOCTH 3[aHWWd M OTIEIBHBIX KOHCTPYKIIMH OCYIIECTBIISICTCS
n3MeHeHueM kodpdurmentoB auHamudHoctd K¢ (puc.15, Tabm. 45,46). Ilpu stom s
MpeleabHOro COCTOAHUA 16 KO3(PUIMEHTHl AMHAMUYHOCTH MEHbIIEe, YeM MJisi MpeaeabHOro
cocrostHUS la W, clieoBaTenbHO, HeCyIas TUHAMUYEecKas CIOCOOHOCTh AJIEMEHTOB B MOCJEIHEM
cimydae OoJbIIe.

6.1.15. Pacuét npenBapuTEIbHO - HAPSDKEHHBIX KOHCTPYKIIMNA PEKOMEHAYETCsl TPOU3BOAUTH O
MpeeTbHOMY COCTOSIHHIO 1a.

6.2. CtaqbHbIe KOHCTPYKIHMH.

6.2.1. PacueT cTaqbHBIX KOHCTPYKIIMA Ha OCOOBIE COYETAHMS HArpy30K CIEIYET MPOU3BOIUTH
coryiacHoO TpeboBaHusM [7, 12] ¢ y4eToM M3TI0KEHHBIX 3[1€Ch JOMYIICHUNA U U3MEHEHU.

6.2.2. PacueTHbIC COMPOTHUBIICHUSI MPOKATa, THYTHIX Mpoduiield u TpyO I pa3TMYHBIX BHJIOB
HANpSOKCHHBIX COCTOSIHUH CleayeT ompeneniatb mo ¢opmyiaam Ttabmuusl 1 [7], npuHuMas
K03 (HULMEHT HAJCKHOCTU 0 MaTepuany y, = 1, a 3HaY€HUS HOPMATUBHBIX COMPOTUBIEHUHN Ryn
YMHOXas1 Ha K03()(PULIMEHT AMHAMUYECKOT0 YIIPOYHEHHUS yd, PaBHBINA: IS CTalleil ¢ HOPMATHBHBIM
BpeMEHHBbIM comnpoTtuBieHueM a0 590 MlIla - 1,1; mns nmpoumx craned - 1,0, a Takxke Ha
KO3 PHUIMEHT ycIoBH paboThl, paBHbIii 1,1.

6.2.3. Tlpu pacyeTe KOHCTPYKIIMH M Y3JIOB HUX CONPsDKCHHUS KOA(DPHUIIMEHT HAIEKHOCTH IO
HA3HAYEHUIO Yn CIIEIyeT MPUHUMATh PaBHBIM |, a ko3 duiuent ycinoBuit padbotsl ye = 1,1.

6.2.4. IIpu pacuere M3rudaeMpIXx METALINICCKUX KOHCTPYKIIMI Ha 0CO00E COYETaHHE HATrPy30K
NpeJeNbHbIE MOMEHT BHYTPEHHUX YCHJIMHM B Pa3pe3HBIX Oalkax IOCTOSHHOTO CEYCHHS MOXKET
OTPEIEATHCS TT0 hopMyJIe

Mg, =RygWo, (53)

rae Wh - miacTiuecKkuii MOMEHT CONPOTHUBIICHUS, PaBHBIA YABOGHHOMY CTaTHY€CKOMY MOMEHTY
MIOJIOBUHBI IJIOIIAAN CEYCHUSI OTHOCHTEIBHO OCH, TPOXOIAIIEH Yepe3 IEHTP TSHKECTH CEUCHUS; IS
MPOKATHBIX JIBYTaBPOB M IIBEIEPOB Mpu m3rude B muockoctu cteHku Wn = 1,12W, npu usrube
napauienasHo nojgkam Wn = 1,2W

6.3. Pacuer kaMeHHBIX KOHCTPYKIUH

6.3.1. B KaMEHHBIX M ApPMOKAaMEHHBIX KOHCTPYKLUHMSX CJIEAYEeT NPUMEHATh MaTepualbl C
IIPOEKTHBIMU MapKaMu 110 IPOYHOCTH Ha CKaTUe He Huxke: kupnud - M100, pactBop [uist KIaaku -
M50.

6.3.2. PacueTHple JMHAMMYECKHE CONPOTHUBIICHUS KIAJAKM M3 KaMEHHBIX MaTepualoB B
KOHCTPYKIIMSAX CIeIyeT MNpPUHUMATh pABHBIM PACUCTHBIM COMPOTHBICHUSAM, coriacHo [6],
YMHO>XEHHBIM Ha KO3 UIIMEHT AUHAMHYECKOTO YIIPOYHEHus yd = 1,2.

6.3.3. Pacuer 31€MEHTOB KaMEHHBIX U aPMOKAMEHHBIX KOHCTPYKIMUA MPOU3BOAUTCA MO MEPBOM
IpyIIe NpeAeIbHBIX COCTOSIHUI B COOTBETCTBUH C TpeOOBaHusAMHU [6, 12].

Pacuer creH W3 kKaMmMeHHBIX MarepuaioB Npu €,< 0,7y MOXHO BBINMOJHATH 0€3 MPOBEPKH
pacTSHyTOM 30HBI Ha pacKpeITe TpemuH. [Ipu 3ToM HanbobIIas BEIWYMHA YKCIICHTPUCUTETA €o
IIpH pacuere Hecylle cnocoOHOCTH JOHKHA YIOBIETBOPAThH YCIOBUIO MPHU pacyeTe:



0 MpeAeTLHOMY COCTOSTHUIO la - €, < 0,8y,

10 TIPEIeTLHOMY COCTOSIHUIO 16 - €, < 0,95y,

I7I€ y - PAacCTOSHUE OT ILIEHTpA TSKECTH CEUYEHMsI DJIEMEHTa 10 Kpas CEYEHHUsS B CTOPOHY
JKCLEHTPHUCHUTETA.

6.3.4. Pacuer Hecymel CIOCOOHOCTH KaMEHHBIX CTeH O0€3 MpPOAOJIIEHOTO apMUpPOBAHMS,
ITOBEPKCHHBIN BO3JECHCTBUIO IWHAMUYECKUX HArPYy30K, NMPOU3BOAMUTCA C YYETOM CIEAYIOIIUX
YCIIOBMIA:

- pacyeTHas CXxeMa CTEHbl NMPUHUMAETCS B BUAE OalkH, CBOOOJHO ONMpAIOIIEHCS B YpPOBHE
IIEPEKPBITHIA;

- BEpPTUKAJIbHAs HAarpy3ka paBHA HArpy3Ke OT BBIIIEPACIOJIOKECHHBIX CTE€H U IEPEKPBITHN
(OKpBITHSI), a TAaK)KE€ OMOPHOW PEAKUUM IMOKPBITHA OT JEHCTBYIOIIEH HA HEr0 JUHAMUYECKOU
HarpysKH;

- TOpU30HTalbHAS JMHAMUYECKas Harpy3ka paBHOMEPHO pacIpelesieHa IO BBICOTE CTEHBI. B
3aBHCUMOCTH OT BEJIMYMHBI U3rHOAIOIIEro MOMEHTA U NMPOJOJIbHOM CHIIBI CTEHA MOXKET paboTaTh B
YCIIOBUSIX CIKaTHUsS BCEX CEUEHMI, T.€.

280 0,45 (54)
h
WY TIPH JICWCTBUU B HEKOTOPBIX CEUCHHSX PACTATUBAIOIIUX HAMIPSDKCHUH -
2% > 0,45 (55)

IZI€ €, - DIKCLUEHTPUCUTET MPOIOJIBHON CUJIBI OTHOCUTENBHO LIEHTPA TSHKECTU CEUCHUS;

h - TommuHa cTeHs! (IPU MPAMOYTOIBLHOM €€ CEUCHUH )

6.3.5. Pacuet Hecymiell ciocOOHOCTH KaMEHHBIX CTEH U MEPEropOJIOK, BHIIIOJHEHHBIN ¢ y4eTOM
TpeboBanuii m. 6.3.3., NPUBOAUT B peEaNbHBIX CIydyasX K HEBO3MOXXHOCTU BOCIPHUHSATH IPHU
BHYTPEHHUX B3pbIBaX M30BITOUHOE JaBiieHHe, paBHoe aaxe 3 klla. Ilostomy 3xmeck OGosnbiioe
BHHMAaHHE YIEICHO pacyeTy KaMEHHBIX KOHCTPYKLHH, KOTOpPBIM MNPUBEICH IO METOAMKaM,
usnoxenubM B [30, 31].

OTH cBelieHUA TeM Oosiee aKTyallbHbl, YTO HOpPMAaTHBHbIE AOKyMeHThl 'O craHOBsTCA
O6ubnuorpaduyeckoit peaKoCThIO.

B Mmeroaukax mpuUHMMAaeTCsl, YTO TOPU30HTAaJIbHAs TpeuiuHa (crtaausd 10) AeauT CTeHy Ha JBa
OJIMHAKOBBIX BPAIIAIOIINXCS OTHOCHTEIILHO APYT Apyra 0ioka (puc. 20).

6.3.6. JlocTwkeHHe TPENeTbHOTO COCTOSHUS 10 XapakTepu3yeTcss HadajioM pa3pylieHUs
Marepuana KIaJIKHd CKATOW 30HbI B CEYCHUU C PACKPBITOM TOPU30HTAIbHOM TPEIIMHONW B MOMEHT
MOJTyYEHHUs CTEHOM HanOOIBIINX EPEMELCHHH, T.€. YCIIOBUEM IIPOUYHOCTHU CTEHBI SBISAETCS

Quaxe = @n, (5 6)

I1€ ¢n - TOJIOBUHA MPEIENIbHOIO YIja PAcKpbITHS MIBa (TPEIIMHBI), BEIWYHMHA KOTOPOIO

ornpeaenseTcs mo Gopmyie
R, h, /%O
(57)

n_—

Ek yo

B dopmynax (56), (57):

R4 - pacueTHOE TMHAMUYECKOE COTPOTUBIIEHUE CHKATUIO KIIATKU;

hk - BbICOTa psijia KIIaIKH;

Vo - BBICOTA CKATOM 30HBI KJIQJKU B CEYEHUU C TPEUIMHOM;

E - monynb nedopmaruu knanku, E, = 0,5 E,;

E, - nauanbHbIH MOy b HedopManuu Kiaaku [6].

6.3.7. Ucxons u3 ycnoBus (56), naBieHue Bo (poHTE B3PHIBHOM BOJIHBI, COOTBETCTBYIOIIEE
npeeabHON BETUUUHE Py, MOXKET OBITH ONpEAEIeHO 1o popmyrie



A R
P.=K,P,<2lg +—1(1,5h—3y0)} (58)
e As[ A

rne Py- BenW4YnHA JaBICHUS HAa CTEHY TIPU B3PBIBE;

R1 - Bec BbIIIEpaCIIONOKEHHBIX CTEH, YUUTHIBAEMBIN B PACUETE;

K¢ - k03 duniuenT TuHaMUYHOCTH (P OTCYTCTBHM JPYTUX JAaHHBIX pa3peliaeTcs MpUHUMATh
o puc.15 u tabm. 45,46).

6.3.8. Koappunment 44 onpenensercs mo popmyie

3
p, = 2Eo (59)
h,
Koadduunent 4s onpenensiercs 1o cleAyoUmM GopMyam:
Jlns Hecynux CTeH —
H® | y y y
=h’ ——1-15=22-0,52%|-15/1-2=2 ||, 60
A {4h2 h ( h h J ( h (60)

rae H - BpICOTa CTEHBI;

V2 - BBICOTA 30HBI CMATHSI B MECTE OMMPAHMS DJIEMEHTOB MEPEKPHITH HA CTeHY (MPUOIMKEHHO
3HAQUYE€HHE )2 MOKHO MPUHATH PABHOMY JITUHE 33JI€JIKU JIEMEHT NEPEKPBITUIA);

| - mposieT mepeKphITHS, OMMPAIOIIETOCS Ha CTEHY.

JIns caMOHeCyIUX CTEH -

A = hz{:'_r;— K, %{14,5%)(;'—;1] —1,5[1— ZyTH (61)

rae Kt - KooQpuiueHT TpeHus MaTepralia CTeHbI 10 MaTepUaTy MepPeKphITHUSI.
I[JIH CTCH 3aIllOJIHCHUA KapKaCOB, BKIIIOYAOMUX JOCTATOYHO KCCTKUC pUTCIIU, MCIKIY KOTOPBIMHA
HaxOoJNTCA KJIaJlKa
H 2
A = 7 (62)
6.3.9. 13 yciioBusi MUHMMYyMa MPeAeIbHON Harpy3KH BBICOTA ), CKATOW 30HBI OMPEACIISIETCS 110

cnenyomuM Gopmyam:
JI1st HeCylUX CTEH -
2
3{h 4h?
Yy, =1,25h

| (63)
1405
h
won o <1354 0025 (64)
LT
yo= 0,125h (65)
mon P 513540925, (66)
T Y

JInst caMOHEeCyIUX CTEH -

2( 2e,
Yo =1,25h[1—§( - ﬂ (67)




2e,

npu <135 (68)
2e
0— Y, IpHu =4 )
Yo= 0,125h mip ° >1,35; (69)
JIist CTeH 3aIO0IHEHUS KapKacoB -
y, =0,5h —%q) ~05h; R =0 (70)

6.3.10. OOGnacte mpumMeHeHUs ¢GOpMYyJ, TNPHUBEACHHBIX I1.11.6.3.6.-6.3.9., 3aBucHT oOT
0e3pa3MepHOil BEJTMUMHBI a, OTIPEIEISIEMON U3 BBIPAKECHUS

a=1+, (71)

I'JI€ €1 - KCLIECHTPUCUTET ONIOPHOM peaklny (PacCTOSIHUE OT OCH MPUIIOKEHHSI ONTIOPHOM peakuu
MEePEKPHITHS (TTOKPBITHS) 0 IEHTPA TSHKECTH CEUCHHSI CTCHBI).

[Tpu 3nauenuun a > 1,172 mMakcUManabHBIH MOMEHT OyJdeT B CEUCHHMHM NPUMEPHO HA YpPOBHE
NEPEKPBITUS, U HECYIIHE CTEHbl B 3TOM CIy4ae MOTYT OBbITb PACCUMTAHbl CTATUYECKUM METOOM.
Ho mnockosbky B mpomecce IEHCTBUS IMHAMMYECKOW HArpy3KHM BeEIWYMHA SKCLEHTPUCUTETA
IIPOOJIBHOM CHIIBI MEHSETCS, HE UCKIFOYEHO, YTO MAaKCHUMAJIbHbI MOMEHT NpH JIPYrOM 3Hau€HHUH
BpPEMEHHU OyIIeT HaXOJUTCSl OKOJIO CEPEIUHBI CTEHBI (CM. IpuMep pacueTa B § 6.7.).

6.3.11. Ilpy HEOOXOIUMOCTH @Quaxc (M. 1m.6.3.6.) - MaKCHMalbHBIH Yroj MOBOpOTa OJIOKa,
orpeNeNIIeMbId U3 pemeHus TuQQepeHInaIbHOr0 YpaBHEHUS JABMKCHHS CTEHBI TOJ JIeiicTBHEM
BHEIIIHUX JTUHAMUYECKUX HAarpy30K, COCTaBIIET

9o = OPA Rig gy 3y (72)
A, A,

1€ fuace(t) - QyHKIMS BpeMeHH, 3aBUCAIIAs OT XapaKTepa JACHCTBUS AMHAMHYECKOW HArpy3KH,
MaKCHMaJIbHOE 3HaUe€HUE KOTOPOoH paBHO Kg;

¢ - KOd(pOUIMEHT, BEIWYMHA KOTOPOTO OIPENENSeTCSl YCIOBUSMHU B3aHMMOACHUCTBUS BOJIHBI
CKaTUsl B TPYHTE WJIM BO3AYIIHOW YIApPHOW BOJHBI C KOHCTPYKIIMECH CTEH (JJ11 Ha3eMHBIX 3IaHUI
MOKHO nipuHuMarts ¢ = 1,0).

6.4. Pacuer ocHOBaHUi U (PyHIaMEHTOB.

6.4.1. Pacuer Ha ocoOble cCOYeTaHUS HArPY30K OCHOBAHUH B3PHIBOYCTONYMBBIX 3/1aHHH, CBAITHBIX
(GyHIAMEHTOB, a TaKXXe€ OCHOBAaHMH M (PYHIZAMEHTOB HAa BEYHOMEP3JbIX TIPYHTaxX CIEIyeT
MIPOU3BOAUTH coriacHo TpeboBaHusM [8-10] ¢ ydyerom AONMOTHEHHMH M W3MEHEHMM, M3JI0KEHHBIX
HIDKE.

6.4.2. Pacuer oCHOBaHMI U (PyHJIaMEHTOB CIIEAYET BBIMOJHUTH 110 MEPBOI IpyIIe NpeaeabHbIX
COCTOSIHHH - 110 YCTOMYMBOCTH | 10 HECYIIIEH CIIOCOOHOCTH.

[Tpu 3TOM pacueT OCHOBaHHMH M (yHIaMEHTOB Ha 0COOOE COUETaHHE HArpy30K OT BO3JEHCTBHSA
BHYTPEHHUX aBapUMHBIX B3PBIBOB JIONYCKAETCS HE IPOU3BOAUTE.

6.4.3. PacueT OCHOBaHMIA TI0 HECYIICH CMOCOOHOCTH BhIMONHSETCS ucxonas u3 yciaosus |1 [9].
Koaddurmentsr yciaoBuii paboThI Y. U HAASKHOCTH 110 HA3HAYEHUIO Y, TPUHUMAIOTCS PaBHBIMU |.

6.4.4. BeprukanpHas COCTaBJAIOIAS CHJBl IPENEIBHOIO CONPOTUBIEHUS OCHOBAHWSA,
CJIO)KEHHOT'O KaK CKaJbHBIMH, TaK M HECKAJIbHBIMU (B TOM 4YHCJIE€ BEYHOMEP3JIbIMU) I'PYHTaMH,
omnpenensercs no ¢opmyse (12) [9]. Ilpu 3Tom pacueTHOE 3HaAUEHHE MTpeJiesia IPOYHOCTH TPYHTA Ha
0JHOOCHOE cxarue Re mox moxomBoil pyHaaMeHTa clieyeT IpUHUMATh:

- U CKaJIbHBIX TPYHTOB - BPEMEHHBIM COIIPOTHBIICHUSAM 00pa3I0B IPyHTA B BOJIO-HACHIIIIEHHOM
COCTOSIHUHM, YMHO>KEHHBIM Ha KO3 (UIMEHT IUHAMHUYECKOr0 YIPOYHEHUS Yrv, paBHBIH 1,3;



- Jus BEYHOMEp3NbIX (mpuHIUN |) TpyHTOB - pacdyeTHbIM CONPOTHUBICHHUSIM TPYHTOB R,
OnpefeNsieMbM M0 TpuWIokKeHHI0 6 [9]M yMHOXEHHBIM Ha KOIPOUIMEHT JUHAMHYECKOTrO
YOPOYHEHUS Yrv, paBHBIN 1,3;

- IS HECKAJbHBIX TPYHTOB M BeYHOMEp3biXx (mpuHuum Il) - pacyeTHBIM CONMPOTHBICHUSAM
rpyHToB R, onpeaensembiM mno mnpuioxkeHuto 3 [10lu  ymMHOXeHHBIM Ha Ko3(dduuumeHt
JTUHAMHAYECKOTO YIPOUYHEHUs yrv = 5, HO He 60osee 1500 Klla.

6.4.5. Ilpn neicTBUM MOMEHTHBIX HAarpy30K B JBYX HAaIIPaBICHMSIX KOOPAMHALMOHHBIX OCEH
pacueT OCHOBAaHHUSA MO HECYyIIel CIIOCOOHOCTH JTOJIKEH BBIMOIHATHCS Pa3AeabHO Ha IEUCTBUE CUIT U
MOMEHTOB B Ka)KJIOM HalIPaBJIEHUU HE3aBUCHUMO JIpYT OT Apyra.

6.4.6. IIpu pacuere ocHOBaHMA W (PYHIAMEHTOB JOMYCKAETCS YACTUYHBIA OTPHIB ITOJOIIBHI
¢dbyHIaMeHTa OT TPyHTA IIPU BBIOJHEHUH CIEIYIOUINX YCIOBUIL:

- DKCHEHTPUCUTET €o PACUETHOW HArpy3KH HE MPEBBIIIAET OJHON TPETH MHUPHUHBI PyHIaMEHTa B
IUIOCKOCTH JE€UCTBUS MOMEHTA,

- CWJla MPeNe’abHOr0 COMPOTUBIICHHUS OCHOBAHUS OMpeensercs Uis YCIOBHOTO (pyHaaMmeHTa,
pa3Mep MOJIOMIBBI KOTOPOTO B HAIIPABJICHUH JCHCTBHS MOMEHTA PaBEH pa3Mepy C:KaToi 30HBI b,

be = 1,5% (b =2 x e), (73)

rze b - pa3mep moaomBeI MPOSKTHPYEMOTO GyHIAMEHTA B HAITPABJICHUH JICHCTBUS MOMEHTA.

MaxkcuManbHOE KpaeBoe JaBJieHHE IMOJ MOAOMIBOW (hyHIaMEHTa, BBIYMCIEHHOE C YYE€TOM €ro
HEMOJIHOTO ONMUPAHUS HA TPYHT, HE TOJDKHO MPEBBIIATh 3HAYCHUHN TIpe/iena MPOYHOCTH TpyHTa Re.

6.4.7. Hecymiyio criocoGHOCTH 5Ke1€300€TOHHBIX CBail 110 MaTepraty CleayeT OnpeaessTh mo [5]
C Y4ETOM JIOMOJIHUTENBHBIX TpeboBanuit paznena 6.1. Hactosiiero [Tocobus.

6.4.8. Hecymyto crmocoOHOCTh »K€I€300€TOHHBIX CBail MO TPYHTY CIEAYET OMNPEACNSTh IO
dbopmynam [8] unmu Mo pe3ynbraTaM MOJEBbIX HUCIBITAHUNA, YMHOXAasl TIOTyYEHHBIE Pe3yJIbTaThl Ha
KO2(pPUIMEHTHI YCI0BUI pabOTHI )¢, PABHBIC:

1,3 - nuis cBaii-cToeK, ONUparoIuXcs Ha CKaJIbHBIN TPYHT;

1,5 - nyst BuCSYMX 3a0MBHBIX CBail, pabOTAIONINX HA CKUMAIOIIYIO Harpy3Ky;

1,2 - nns BuUCSYMX 3a0WBHBIX CBaif, pa0OTAlONMX Ha BHICPTUBAHHE W Ha JCHCTBHE
TOPU30HTAJIBHBIX HATPY30K.

6.4.9. Pacuer (yHZaMEHTOB Ha CABHI IO TMOAOMIBE MPOU3BOAUTCSA Mo M. 2.63 [9] mpm
kod(durmente ycinoBuiit paboTsl yc, paBHOM 1,2. IIpu 3TOM 1151 CBaliHBIX (hYHAAMEHTOB B YHCIIO
YVACPKUBAIOIINX CHJI CIEAYyeT BKJIIOYATh HECYIIYI0 CIOCOOHOCTh 3a0MBHBIX CBail Ha JeHCTBUE
TOPU30HTAJIbHOW HArPy3KH.

6.5. Ilpumep pacuera xej1e300eTOHHBIX KOHCTPYKIMIA.

6.5.1. PaccMoTpuM 31aHuE ra30BOM KOMIIPECCOPHOM, B KOTOPOMl MPHU BHYTPEHHEM aBapUUHOM
B3pBIBE 3a CYET cpabaThIBaHUS DPA3NIMYHBIX NPEJOXPAHUTEIBHBIX KOHCTPYKIMH H30BITOUYHOE
JABJICHUE CHWIKEHO J0 BeMW4uuHbI Pron = 5 Klla. Bpems nefictBust naBnenns Q = 0,2 cek., Bpemst
HapacTaHus JaBJICHUS 10 MakcuManbHOU BenmuurHbl Q1 = 0,05 cek.

3nanue pasmepoM B IiaHe 55x12 M, omHOmpojeTHoe, 0e3 mepemnaga BBICOT, C HECYIIUM
KeJe300eTOHHBIM KapKacoM. HapykHble CTEHBI BBINOJHEHBI M3 COOPHBIX CTEHOBBIX IaHENEH,
MOKpPBITHE 3[aHUS - U3 COOPHBIX >KEJIE300€TOHHBIX PEOPUCTHIX IUIMT pazMepoM 1,56 M u
CTpONUIIbHBIX Oanok mponeroM 12 M. Komonnsl kapkaca mpuHsaTel ceuernrem 400x400 mm. Beicota
3[aHuA OT I0J1a 10 HU3a CTPONUIIbHBIX KOHCTPYKIUH - 7,2 M, 1Iar KOJOHH 6 M.

Tpebyercsi OLIGHUTH HECYIIYIO CIIOCOOHOCTh KOHCTPYKIIMH, a TakXKe Y3JIOB HMX KpETUIeHUs
(pacueTHOE TpenenpHOE cocTosTHUE 1a).

6.5.2. UcxonHble JaHHBIE 7151 pacueTa CTEHOBBIX MMAHEJNEH:

- TIaHe u BecoM 2,1 T BBIMOJIHEHBI U3 Jerkoro oerona B3,5;

- MAHEJH KPEeIsATCs K KOJIOHHAM 10 yriiaMm 4-ms ctepskHsimu d = 14 MM U3 TIPYyTKOB apMaTyphbl
kiacca A-1 (MOHTaXHBIN cBapHOU OB AUHON 100 MM U BBICOTOH 8 MM);

- pacueTHasi CXeMa U CeueHue TaHelu IpUBeIeHbl Ha puc. 16.



ApMupoBanue psaaoBoi manemu - As = A's = 1,633 cM? (406 A-lll + I8 A-lll); manenu-
nepeMbIuKy - As = A's = 5,65 ecm? (5312 A-Il1).

Tak xak maHesb 1Moj JeMCTBUEM HAarpy30K OT B3pbIBAa HArMOAETCsl B TOPU30HTAIBHOM IIIOCKOCTH,
TO 110 1. 5.4.6

g1 =21,0/6 = 3,5 kH/m.
Io (32)

2
m, == —036 L C
9,81 M

N3rubnas >xectkocTh 110 1. 5.4.9. ipu rumotHOCTH GetoHa D = 1000

B =5500000x1,15x =8743 xH-m°

L 987 [8743 ..
62 10,36 ’

Koaddunuent qunamuaroct Ky npu Q2/Q1 =3 u wy x Q1 = 2,1 mo tabm1.45
K, =1,56
OKBHBAJICHTHAs! CTATUCTUYECKAsT HATPy3Ka
Py =5x%x1,2x1,56=9,36 kH/™m

DOIopbl U3rHOAIIUXCS MOMEHTOB U TIONEPEYHBIX CHII, MOJIYUYCHHBIE M3 CTATHUYECKOTO pacuera
MaHeId METOJIaMH CTPOUTEIIHbHONH MEXaHHUKH, TIPUBEICHBI Ha puc. 16,0.
6.5.3. BpInoiHUM pacueT CTEHOBBIX MTaHENEH.
PacuerHble conporuBneHust 6eToHa 1 apMaTypsbl 1o § 6.1. cocTaBistoT
Red = 2100 x 1,0 x 1,2 x 1,15 = 2898 xkH/m?;
Redt = 260 x 1,0 x 1,2 x 1,15 =359 xkH/™m?%
Rsa1 =355000 x 1,0 x 1,25 = 443750 xH/m? (psoBast IaHEb);
Rsd2 = 365000 x 1,0 x 1,25 = 456250 kH/m? (manes nepeMbIuKa);
Rscai =355000 x 1,0 x 1,1 =390500 xH/M? (psinoBast naHens);
Rscd2 = 365000 x 1,0 x 1,1 =401500 kH/m? (manens nepemMbIuka).
ITo [5] mocnenoBarenbHO HalIEM

o =0,8-0,008 x 2,898 = 0,776,
0,776

1, 44375 X(l_ 0,776j

1,2x0,24°
12

Yacrora konebanuii mo (31)

& = = 0,598,

440 11

_ 443750x1,633x 10 —390500x1,633x10™*
2898x1,2

X, =0,0025 M (psmoBas maHeNb)

_ 456250x5,65x10™* —401500x5,65x10~*
2898x1,2

X, =0,0089 M (maHenb-niepeMbIYKa)

PsanoBas nmanens paspyiaercs 10 HOpMaJIbHOMY CEYEHHUIO, T.K.

My = 42,1 xH-M > 2898 x 1,2 x 0,0025 x (0,22 - 0,5 x 0,0025) +
+390500 x 1,633 x 10 x (0,22 - 0,02) = 14,65 xH-M



ITanenb-niepeMbluKa HE pa3pylIacTcs 10 HOPMAIBHOMY CEUEHMIO, a TAKXKE 110 HAKIIOHHOMY, T.K.

M, =42,1 kH-m <2898 x 1,2 x 0,0089 x (0,22 - 0,5 x 0,0089) +
+ 401500 x 5,65 x 10 x (0,22 - 0,02) = 52,04 kH-Mm,

02,=28,0kH<0,4 x(1+0,0) x359 x 1,2 x 0,22 =37,9 xH.
6.5.4. PacueTHOE CONPOTUBIICHUE CTEPKHS KPETUJICHUS PABHO
Rsd = 225000 x 1,0 x 1,35 = 303750 kH/m?
PactsaruBaroiee ycumnue, 1edCTBYIOIIEE HA CTEPKEHD

30,0

N =15,0xH

CrepsxeHb He pa3pylaercs, T.K.
N = 15,0 < 303750 x 1,539 x 10 = 46,75 kH
MoHTaXHBII CBapHOU LIOB HE pa3pylIacTcs, T.K.
N = 15,0 < 180000 x 1,0 x 1,1 x 0,7 x (0,1 - 0,01) x 0,008 = 99,8 kH

6.5.5. cxoaHble TaHHBIE JJI pacyeTa IUIUT HOKPBITHUS:
- IVIUTHI BecoM 1,4 T BBINOJIHEHBI U3 OcToHa B15;
- IJTATHI KPETISITCS. K CTPONMIBHBIM OankaM 3-Msi MOHTaXHBIMH CBapHBIMHU IIBaMu, AiuHON 100

MM H BBICOTOH 8 MM KayKIIbIH;

- pacyeTHasi cxema IUIMTHI M CEYCHHE MPUBEICHBI Ha puc. 17;
- TIOCTOSIHHAsI CTaTWYecKas Harpy3ka OT COOCTBEHHOT'O Beca KpOBJIHM paBHA (MIpH LIMPUHE

IUTOIAKH 3arpy:kenus b = 1,5 m)

g=12x1,5=1,8xkH/™m
[TocTosiHHAS cTaTHYeCKash HArpy3Ka Ha IUTUTY
g=18+14x1,1/6 =4,37 xH/m
Io (32)

2
m, = 237 _ 0,495 XH-¢"
9,81 M

W3rnbuas xectkocTh 10 5.4.9.
B =20500000 x 1,15 x 103670 x 10 = 24441 xH-™m?

Yacrora konecbanuii mo (31)

, 987 [244a1 .
" 62 \ 0,445 ’

Koaddunuent qunamuanoct Ky npu Q2/Q1 =3 u wy x Q1 = 3,2 mo tabm1.45
Ky;=1,55
OKBUBaJIEHTHAs CTaTUCTUUYECKAsl HAarpy3Ka
Py =5%x15x1,55=11,6 kH/™m

3HIOpBI I/ISFI/I6aIOH_II/IX MOMCHTOB U IONCPCUYHBIX CHJI, TOJTYUCHHBIC B PC3YJIbTATC CTATHYCCKOI'O

pacdeTa IIMTHl METOIaMH CTPOUTEIIBHONW MEXaHUKH, PUBEICHBI Ha puc. 17,0.

6.5.6. BpImoHUM pacyeT IUIMTHI.



[Tpu neificTBHM HAarpy30K OT B3pbIBa IIMTA M3TH0AeTCs BHIMYKJIOCTHIO BBepX (cM. puc. 17). B
CBSI3U C 3TUM apMarypa, pacloyloK€HHasl B MOJIKE IUIUTHI, pab0TaeT Ha pacTsuKEHHE, a apMaTypa B
NPOJIOIBHBIX pedpax (2014A-1V) - Ha cxatre. PacyeTHble CONMPOTUBIICHHS OETOHA M apMaTYPBI 110
§ 6.1 cocTaBIAIOT:

Rsd = 8500 x 1,0 x 1,2 x 1,15= 11730 xH/™m?;
Regt = 750 x 1,0 x 1,2 x 1,15 = 1035 kH/m?;
Rsg1 =355000 x 1,0 x 1,25 = 443750 xkH/m? (A-111);
Rsd2 = 405000 x 1,0 x 1,0 = 405000 kH/m? (Bp-1);
Rscd = 450000 x 1,0 x 1,05 = 472500 xH/m?
T.k. Rsca = 472500 xkH/Mm? > 440000 kH/M?, OKOHUATENEHO TPHHAMAEM
Rscd = 440000 xH/m?,
ITo CHull 2.03.01-84* mociieqoBaTenbHO HaIEM:

® =0,85-0,008 x 11,73 = 0,756,
0,756

L, 405 (1 0756
440 11

& = =0,587,

_ 443750x1,01x107* + 405000 0,879x10~* — 440000 x 3,08x10~*
11730x 0,17

X =-0,028 m

T.x. X =-0,028 m < 0, To npunumaem X = 0, a yci10BHU€ IPOYHOCTH 3aIIUCHIBAEM OTHOCHUTEIBHO
LIEHTpa TSHKECTHU CxKaTor apMartypsl. [lomyuum

M < Rsa x A x (ho - ab).
[TnuTa MOKPHITHS pa3pylIaeTcs M0 HOPMAILHOMY CEYCHHUIO, T.K.
M = 32,5 kH/m > (443750 x 1,01 x 10* + 405000 x 0,879 x 10™) x (0,315 - 0,03) = 22,9 kH-m.

MoHTa)XHBIE CBapHBIC IIBBI, PACCYMTAHHBIE AHATIOTUYHO 1. 6.5.4, He pa3pyImalTCs.

6.5.7. UcxoaHble TaHHBIE AJIsS pacyeTa MoMnepevyHor paMbl KapKkaca:

- cTponuiIbHBIE Oanku BecoM 4,1 T BeinosiHeHb! U3 6eTona B30;

- KOJIOHHBI KapKaca BeCOM 2,5 T KaXK/asi BRITIOJIHEHBI U3 OeToHa B15;

- coeIMHEHUEe OANIOK C KOJOHHAMHU OCYIIECTBISIETCS TIOCPEICTBOM MOHTAXXHBIX CBAPHBIX IIIBOB,
JurHOM 200 MM M BBICOTOM 8 MM KayKIbIii;

- pacueTHas cCXxeMa paMmbl U CEUeHUI MpuBeIeHBI Ha puc. 18,a-B;

- IOCTOSIHHASI CTaTUYECKasl Harpy3Ka CKJIa/IbIBAeTCsl U3 Harpy30K OT COOCTBEHHOTO Beca KPOBIIH,
IUTAT TIOKPBITUS U OaJIKu ¥ paBHa (TP IIUPUHE TUIOMIAIKK 3arpyKeHust b = 6 M)

q=12x6+140x11/15+41,0x 1,1/12=21,2 kH/m

JlnnaMuueckasi pacueTHasi CXxeMa paMbl JJIsI OTIPEICIICHHS YacTOThI KOJIeOaHuil w, MpUBEIeHa HA
puc. 18,r.
CocpenorodyeHHbIe Macchl M1, M2 ¥ M3 paBHBI (IpPH ONpEACTICHHH M1 U M3 YYUTHIBAJIACh
MpUCOeIMHEHHAS Macca CTEHOBBIX MaHeNel, Bec Kax o u3 kotopbix 21 kH)
kKHxc
m =m,=(250 x 11 x 36/72 + 210 x 11 x 36/1,2)/981 = 8,47 ,

M

m, =212 x 6/981 = 130 X0XC¢.

M

W3rubusie xecrkoctu o 11. 5.4.9

B1 = Bz = 20500000 x 0,4%/12 = 43730 kH-M?,



B> =29000000 x 0,0286 = 829400 kH-Mm>.

CxeMbl TPWIOKECHHUS CAMHUYHBIX CHJI W JIIOPBl MOMEHTOB, IIOCTPOCHHBIC METOJaMHU
CTPOUTENLHON MEXaHUKH, MPUBEIEHBI Ha puc. 18.,0.
['maBHBIC 1 TOOOYHBIE MIEPEMEIICHUS PaMbl PABHBI

011 =033 =0,5x1,12 x 7,2 x 2/3 x 1,12/43730 + 0,5 x 0,56 x 3,6 x 2/3 x 0,56/43730 +
+3,6/6 x (2 x 0,562 + 2 x 2,48% - 2 x 0,56 x 2,48) /43730 = 2,17 x 10" m/kH,

820 =2 x 1/2 x 3 x 6 x 2/3 x 3/829400 = 4,434 x 10™* m/xH,
012= 9023 =0,

813 =2 x (1/2 x 9,56 x 3,6 x 2/3 x 0,56 + 3,6/6 x (2 x 0,56%-2 x 2,48 x 1,12 + 0,56 x 1 12 -
- 0,56 x 2,48) /43730 = -1,39 x 10 m/xH

Koadduunentst f1 1 f2 paBHBI
P1=2x 2,17 x 10% x 8,47 + 4,434 x 10* x 13,0 = 42,4 x 10 ¢,
f2=2x (2,17 x 10* x 8,47)? + (4,434 x 10 x 13,0)% + 2 x (1,39 x 10%)? x 8,47 = 984,7 x 108 c*

Yacrora konebanuii o (33)

. 4984,7x1078 +/42,4x10°®
k =

2x+/984,7x1078

Koaddurment qunamuyanoctu Ky pu Q2/Q1 =3 u w« x Q1 = 0,98 (puc.15, Tab1.45)
K;=13
DKBUBAJICHTHAS CTATUCTUYECKAs Harpy3Ka
Py = 5%x6,0x1,3=239.0xkH/™m

Koadduunents! Hanéxunoctu (1. 5.3.4) npuHUMaeM paBHbIMU |

6.5.8. Dmiopbl M3ruOaroNMX MOMEHTOB, ITONEPEYHBIX W TPOJOJBHBIX CHJ, TOJyYEHHBIE B
pe3ylbTaTe CTaTUYECKOrO0 pacyeTa pambl METOJAAMH CTPOUTEIHLHOW MEXaHWKH, MPHUBEICHBI Ha
puc.19.

W3 3TUX 5MI0p BUAHO, YTO KOJOHHBI M CTPOIMWJIbHBIE Oanku pabOTalOT Ha BHEICHTPEHHOE
pactspkenue. [Ipudyem Oanka BRITHOAETCsl BBITYKIOCTBIO BBEPX, B CBS3HU ¢ 4eM apmarypa (8J18A-
I11), pacniosio>keHHass B HUJKHEH IOJIKE, CKaTa, a apMaTypa B BEpXHEH NOJIKE pacTsHyTa. PacueTHble
COMPOTHUBIICHUS OE€TOHA M apMaTyphl o § 6.1. cocTaBIAOT:

Red1 = 8500 x 1,0 x 1,2 x 1,15 = 11730 kH/m? (B15);
Red2 = 17000 x 1,0 x 1,2 x 1,15 = 23460 xkH/m? (B30);
Rbta1 = 750 x 1,0 x 1,2 x 1,15 = 1035 xH/m? (B15);
Robtaz = 1200 x 1,0 x 1,2 x 1,15 = 1656 xkH/m? (B30);
Rsa1 = 355000 x 1,0 x 1,25 = 443750 xH/m? (A-111);
Rsd2 = 405000 x 1,0 x 1,0 = 405000 kH/m? (Bp-1);
Rscd = 450000 x 1,0 x 1,05 = 472500 kH/m?
T.k. Rsca = 472500 kH/M? > 440000 kH/M?, OKOHUATETEHO TPHHAMAEM

Rscd = 440000 kH/m?

J11st OLIeHKH HecyIel crmocoOOHOCTH KOJIOHH T10 [S] HalaemM
eo=252,7/106,8 = 2,37 m,
e=237-0,17=22mMm,
e!=237+0,17=2,54 M,

-19,7¢t




_ 443750x12,69x10"* - 440000x12,69x10~* ~106,8 _
11730x0,4

X

01

TorJa
Rsa1 x As x (ho - al) = 443750 x 12,69 x 10 x (0,37 - 0,03) = 191,5 kH-m
Kononns! kapkaca pa3pymaioTcs 10 HOpMaJIbHOMY CEUEHHIO, T.K.
N x e! =106,8 x 2,37 =313,1 kH'Mm> 191,5 kH'm

6.5.9. Ilonepeunoe apMUpPOBaHUE KOJIOHH BhIMOIHEHO U3 2J8A-1 ¢ trarom 400 M.
PacueTHoe conpoTHBiIEeHHE MTONIEpEeYHON apMaTypsl 1o 1. 6.1.6. paBHO

Rswd = 225000 x 1,0 x 1,35 x 0,8 x 1,0 x 1,0 = 243000 kH/m?
[To [5] naiinem
a = 210000 x 1,15/20500 = 8,91,
ww=1,01/40/40 = 6,31 x 104,
ow1 = | +5x8,91 x6,91x10* = 1,03,
¢s1=1-0,01x11,73=0,88,
Q=0,3x gw1 X g1 X Py x 6 x o =0,3 x 1,03 x 0,88 x 11730 x 0,4 x 0,37 = 472 xH

ITpoYHOCTH KOJIOHHBI IO HAKJIOHHOM I10JIOCE MEKIY HaKJIOHHBIMHM TPEIIMHAMU JOCTAaTOYHA JUIS
BOCIIPUSATHUS Harpy30K OT B3PbIBA, T.K.

Q=175,5 xkH <472,0 xkH

[Mpunumas B 3amac 1o [5]

C=Cpo =22 xh, =2,0%0,37/0,6 =1,23m,

Py3
Jajiee HaxOoquM
o =— 0,2x106,8 0139,
1035x0,4x 0,37
Qsd = (2,0x(1 + 0,0 - 0,139)x1035x%0,4x0,37%/1,23 = 79,3 kH > 0,6x(1 - 0,139)x1035x0,4x0,37 =

79,1 kH
Oswd = 243000 x 1,01 x 10%/0,4 = 61,4 xH/m,

C, = 20x (1-0139) x1035x 0.4x 0372 /614 =126

Tk. Co=126 > C=1,23 m > 2ho= 0,74 M, To npumem C, = 0,74 M.
Torma Qswd = 61,4 x 0,74 = 45,4 xH.
KomonHs! pa3zpymaroTcst ¥ I0 HAKJIOHHOMY CEUCHHIO, T.K.
Qmax = 175,5 KH > QBd + std = 79,3 + 45,4 = 124,7 kH.
6.5.9. 1151 OLIEHKHW HEeCYIIeH CIIOCOOHOCTH CTPONMIIBHON Oayiku 110 [5] Haiinem
eo=320,4/105,4 =3,03 m,
e=3,03-0,61=2,42wm,
! =3,03+0,57=3,6 ™,

(443750 2,26 + 405000 0,982 - 440000 20,36)x10~* ~105,4 _
23460x 0,018

X =

0,

TOr A

Rsg x As x (o - a%) = (443750 x2,26 x 10 + 405000 x 0,982 x 10) x (1,28 - 0,]) = 1653 kH-m



banku paspymaroTcs 1o HOpMaJIbHOMY CEYEHHIO, T.K.
N x ¢! =105,4 x 3,6 =379,4 kH-m > 165,3 kH-M

6.5.10. Kak noka3bIBaroT pacueTsl, IpY CHUKEHUU JABJICHUS BHYTPHU 3/1aHUsI KOMIIPECCOPHOM 10
3 xlla pa3pymatorcs TOIBKO psAAOBbIE MaHeNH cTeH. [IpoYHOCTh ke OCTalbHBIX PACCMOTPEHHBIX
BBIIIIC KOHCTPYKLUH U Y3JI0B UX KPEIJICHUS TOCTATOYHA JUUIsl BOCIIPHUSTHSL HATPY30K OT aBapUHHOTO
B3pbIBa.

[Tpu BHYyTpeHHUX B3pbIBax TpeOOBaHMS 1. 5.5.3. pa3pelaeTcss He yUUThIBATh.

6.5.11. PaccmoTpuM mpuMep pacueTa KeNe300€TOHHBIX KOHCTPYKIMH TI0 TMpeneIbHOMY
cocTosiHuIO 10.

Hecymas cniocoOHOCTE PsIOBOM CTEHOBOW MaHENH 0 H3rH0aeMOMY MOMEHTY cocTaBisieT 14,65
kH-m, nanenu-nepembruku - 52,04 kH-m (1. 6.5.3.).

ApMupoBaHUE TTaHEJICH BHIMOTHEHO U3 apMaTypsl kinacca A-111.

N3rubHas )keCTKOCTh B YIPYrOIUIACTUYECKOW CTa iy paboThI naHesnei Oynet paBHa (1. 5.4.9.)

B =8743 x 0,265 =2317 xkH-M?.

Yacrora konecbanuii mo (32)

987 (2317 1
o, =220 12220 99 0¢
kK™ 62 10,36

Koaddunuent aunamuanoctd Ky npu Q2/Q1 = 3 u wx x Q1 = 22,0 x 0,05 = 1,1 mo Tada. 45
(3HaueHUs1 B 3HAMEHATEIE)
K= 0,62 (110 uHTEPHIOJIAIINN).
DKBUBAJICHTHAS CTaTUCTHUYECKAsl HATPy3Ka
P,=5x1,2x0,62=3,72 kH/m.

W3rubaromiuii MOMEHT B cepeaune nanenu (1. 6.5.2.)

2
M :%:3,72x4,5:16,74 kH-m (Bmecto 42,1 xkH-M), yto Oosblie Hecyieil cnocoOHOCTH

PAIOBOM TaHENH MO W3rHOAIoIIeMy MOMEHTY W MEHbIIe, 4eM HeCyIllash CIIOCOOHOCTh IaHeu-
MEePEMBIUKH.

B nanHOM citydae pe3ynbTaT pacueTa CTCHOBBIX MaHeNel ocTaics 6e3 n3MEHEHHs!.

6.5.12. BBITIOJIHUM pacyeT TUIMTHI TIO MPEETHHOMY COCTOSIHHIO 10.

[Tockonbky B TOJKE IUIMTHI pacrnojoxeHa apmarypa A-llIl u Bl, oTrHomenue wu3ruGHBIX
’KECTOKOCTEH mpuMeM Kak it apmatypbl A-l11 mo ero nanbonsiemy 3aaueauio 0,3 (. 5.4.9.)

B = 24441 x 0,3 = 7332,3 kH.M?,

9,87 73323

O =—F5— =351¢?
62 \ 0,445

Koaddunuent munamuanoctr Ky pu Q2/Q1 = 3 u w« x Q1 = 35,1 x 0,05 = 1,76 mo tabdn. 45
(3HaueHus1 B 3HAMEHATEIE)

K= 0,78 (1o uHTEpIONAINN).
OKBUBaJIEHTHAas CTaTUCTUUYECKAsl HAarpy3Ka
P,=5x15x0,78 =5,85 kH/m.

B cooTrBercTBUM ¢ 3arpykeHreM IUUTHI (puc. 18)

M = (5,85 - 4,37) x 62/8 = 6.7 kH.m (Bmecro 32,5 kH.M), uTO MeHbIle, YeM HeCyIas
CITOCOOHOCTH TUIUTHI [0 M3THOAIONIIEMY MOMEHTY TIPH JIHCTBHY B3PHIBHON HATPY3KH CHHU3Y-BBEPX:



6,7 kxH.m <22,9 kH.Mm.

CnenoBatenbHO, IUIMTAa IPHU pacuere MO MpeAeIbHOMY COCTOsHMIO 10 He paspyimiaercs, HO
MOJTy4aeT MOBPEKICHHUS.
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Puc.16. K pacdery CTCHOBBIX ITaHETNEH.
a — apMHUpOBaHHE MaHeJNel; O — pacyeTHast cxeMa U 3IIopbl M 1 Q B CeUeHMAX MaHeINN.
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Puc.17. K pacueTy mimThl IOKPBITHUS.
a — pacueTHOE Ce4eHHe IUIUTHI; O — pacueTHas cxema u 3mopbl M u Q B ceueHHsIX MaHenu.
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Puc.18. K pacuery momepedHoii paMbI Kapkaca.

a — pacdy€THasa cxeMa paMbl, 0- pacue€THOC CCYCHUE 6an1<1/1; B — TO € KOJIOHHBI; I' — JMHAMHYCCKasA pacu€THad cxeMa
paMbI; O — CXEMBI IPUIIOKCHUA CAMHUYHBIX CUJI X OITFOPBI MOMEHTOB.
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Puc.19. Dmoper M, Q, N B ceueHuUsIx paMei.
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Puc.20. PacueTHas cxemMa KaMEHHOW HEapMUPOBAHHOU CTEHBI.

6.6. [Ipumep pacuéra HAPYKHOM KMPINHUYHOM CTEHbI.

6.6.1. HapyxHasi cTeHa KOMIIPECCOPHOM TOMMMUHOM 51 CM M3 MONTHOTENOro KHUpIHYa
IacTu4Yeckoro npeccoanust Mmapku M 100 Ha pactBope mapku M25 (Rqg = 1.2xR = 1.2x1.3 = 1.56
MIIa; a = 1000; Eo = aRy = akR = 1000x2.0x1.3 = 2600MIla; £ = 0.5E, = 0.5x2600 = 1300MITa);
BbicOTa psjga kiaaku he = 80mwm; BeicoTa cterbl H = 6000MM; TonmuHa cTeHbl h = 510MM;
CTaTUYeCKas Harpy3ka oT maparera - 5 kH/mor.M; xod(pdUIHMEeHT TpeHus Marepuana CTEHBI O
nokpsitue K = 0,6.

TpebyeTcst onpeaenuTh MpeAeIbHYI0 BEIUYHHY TOPU30HTATHLHOW YKBHBAJICHTHOW CTATHYECKOM
Harpy3ku (Psxs) Ha CAMOHECYIIYIO CTEHY ITPO BHEIITHEM aBapUIHOM B3pHIBE.

6.6.2. Jlis caMOHECYIIMX Hapy>KHBIX CTEH MaKCHUMAaJbHBIM HM3THOArONIMi MOMEHT OyneT B
CepeHE BBICOTHI CTCHBI U BETMYMHA OTHOCUTEIHLHOTO SKCIICHTPUCUTETA MTPOJOILHOM CHUJIBI B 3TOM
CeUCHHH ompeessiercs mo popmysie (0003HaYeHHS CM. 11. 6.3)

o ) s 2o
€ _ _ x —744

N an?(14 KT 4s102[ 14 0626000
2H 2x510

6.6.3. Tak kak 2% =7,44>1,35, To o popmyre (69) BrIcOTa C:KATOM 30HHI Yo paBHA:



Yo= 0,125h = 0.125x510 = 63.75mm

6.6.4. Jlna ompeneneHust Psw BBIUYUCIUM TPEACIBHBIA YroJl PacKpbhITHS ¢n KOIDGUIIMEHT
xkéctkocTr A4 u ko3 duruent As o popmyram (57), (59), (61).

3
_12x1,3x80%/510/63,75 _ (o

n 1300x 63,75
15x1300x63,75° 6
A, = =6,32x10° H;
80
2 2
A =510° 0000 —0,6£(1—1,5x0,125 0000~ ~1,5(1-2x0,125) | =7,2x10° mm?,
4x510° 6000 510°

6.6.5. Onpenenum P 1o popmyite (58) mpu
Poxs =5+ (0.9x1.8x107° x 3000x510) = 29.8 H/mor.Mm

29,8x(1,5x510-3x63,75)
6,32x10°

P, =K, qub = 6,32><1O6 /7,2><1O6 x{0,003+ }=5,0 klla

6.6.6. OmpenenuM MO JaHHBIM TIPUMEPA, HUCIONB3YS YNPOMIEHHBIA MOAX0, KOIP(PUIIMECHT
aMHaAMUIHOCTH K (cM. 1. 5.4.4).

m <O (5+1,0x18x10x6x051) _ 102 KkH x |
g 9,81x6 M2
3
B = 1300000 % % 14370 kH - M2
Oy _ 987 14370 _ 45 5401
62 \ 1,02

Koaddurnment auramuaHocTr mo tadit. 46 mipu 661 = 5 1 o, x 6,= 32.54 x 0.05 = 1.63
K,=1.68
P =5.0/1.68 = 3.0 kITa.

B nannom cinyuae 1.68 koadpdunment K, mpuHUMaercs Kak Ul pacuéra Mo MpeAeIbHOMY
COCTOSIHMIO la

6.7. Ilpumep pacuéra BHyTpeHHelH KHPIINYHOH CTEHBbI.

6.7.1. BHyTpeHHs CTE€Ha MEXAY OTCEKaMH JJIsl XPaHEHHS €MKOCTEW C ra30M BBINOJIHEHA W3
OeToHHBIX 0I0KOB ¢ Mapkoi 6erona M200 Ha pactBope mapku M50 (Rg= 1.2xR = 1.2x4.7 = 5.64
MIla; a = 1500; Eo = aRy = akR = 1500x2.0x4.7 = 2600 MIla; Ex = 0.5F, = 0.5x14100 = 7050
MIIa); Beicota GmokoB he =600 mm; mmpuHa 610k0oB h = 400mm; BbicoTa cTeHbl 5100 MM;
paccrosiaue Mexay creHamu | = 4.65 m = 4650 mM. Bec BbIepacmnonoXeHHBIX KOHCTPYKIIHI,
MIPUXOJIAIIUXCS HA CTEHY U YUUTBIBaeMbIX B pacuére, coctaBisieT 0.152 kH/mor.m (15.2 tc/mor.m).

Tpebyercs onpenenuTs NpeAeIbHYIO BEJIMYMHY SKBHBAJICHTHOM CTaTUYECKOW HArpy3Kd Poxs Ha
CTEHY IpU aBapUITHOM UCTEUEHUU Ta30B B OJTHOM M3 OTCEKOB.

6.7.2. TlockoybKy 3arpy’K€HHE CTEHbl MEXIYy OTCEKaMH 3aBHCUT OT BHYTPEHHETO AABJICHUS,
JEHCTBYIOIIETO OJHOBPEMEHHO Ha MOKPHITUE W KUPIUYHYIO CTEHY, PACCMOTPUM HECKOJIbKO
KOHKPETHBIX CIIy4aeB 3arpy>KeHUsI.



IIpy onupaHuM BBIIEPACIIONOKEHHBIX KOHCTPYKLUN Ha CTEHY 4€pe3 MOKPBITHE, MPOIOJIbHAL
CHjla B CEpPEeJUHE CTEHbl COCTABUT (M30BITOYHOE MaBICHHE OT aBapUHHOIO HCTEUEHMs Tasa
npuHumaeM 20 klla):

N =0.152 - 2x10™° x2325 = 0.1055 kH/mor.mm = 105.5 H/mor.mm
6.7.3. Ilo dhopmymnam (65, 66) onpenenum

2 2
H® _ 5100° _ 406: 1,35+0,925|'4-:1,35+o,925‘;6—;(§)=12,1; 40,6 >121

4h?  4x 4002

Yo = 0.125h = 0.125x400 = 50m™m

6.7.4. Jlna ompeneneHuss Psw BBIUYUCIUM TPEACIBbHBIA YroJl PacKpPBITHS ¢n KOIDGUIIMEHT
xéctroctr A4 u ko3 duruent As o popmyram (57), (59), (60).

_ 1,2x4,7x6003/400/50

—0,0192;

& 705050

15x7050%50° 5
A, = _ 22,03x10° H;
600
2
A = a002| 100”4650 (1—1,5xﬂ—o,5x@j—1,5x(1—2><5_0j _5,39x10% mu?,
44002 400 400 400 400

6.7.5. Onpenenum P o popmyite (58) mpu R1 = N = 105.5 H/mor.mm

105,5x% (1,5x 400 —3x50)
22,03x10°

P, =22,03x10°/5,39x10° x {0,0192 + } =1,67x10"% H/mm? =16,7 kIla

Crena moxer BbeiepxaTh napienue 16.7 xlla (K¢ = 1), B ToO BpemMsi Kak B UCXOJHBIX JaHHBIX
6bu10 npuHsTO naBnenue 20 klla.

6.7.6. IlepecunTaeM Ha W30BITOYHOE JABJICHUE OT aBAPUITHOTO WCTEUCHMs rasa, paBHoro 17,5
klTa.

N =R; =0.129 - 1.75x10°%x2325 = 0.111 xH/mor.Mm

111x(1,5x 400 -3x50)
22,03x10°

P, =22,03x10°/5,39%10° x[0,0192+ }zl,?lxlo_z H/mm? =17 1xTTa

YTO MPUMEPHO COBJIAIACT C 3aaHHBIM AaBlicHHeM, paBHbIM 17.5 kI1a (mpu Kq = 1).
6.7.7. Ilpu paccMOTpEHUH BO3MOKHOTO aBapUITHOTO B3pBIBA B OJJTHOM M3 OTCEKOB K03(duimeHt
K onpeniensiercs npy yCIOBUHU, YTO pacUYEThI BHIITOJIHEHBI 110 TPEEIbHOMY COCTOSIHUIO 1a.
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