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BBEJIEHUE

ITomemenuss kareropuii A u b 1o B3pbIBONOXAapHOU
Y TIOKapHON ONAacHOCTU B COOTBETCTBUU CO CBOJOM IIPaBUI
CIT14.13130.2013 [1] cnenyeT ocHamlaTh Hapy>KHBIMHU JIETKO-
copacbiBaembiMi KoHCTpyKuusamMu (JICK). IIpu 3Tom B gaHHOM
JOKYMEHTE YKa3bIBaeTcs, 4To Heobxoaumyro miomans JICK
cienyer onpeaeaTs pacueroMm. OHaKo B 006JaCTH IPOTHUBOIO-
KapHOTO HOPMHMPOBAHUS PEKOMEHJALMU IO pacueTy Mapamer-
poB JICK B Hacrosiiiee BpeMsi OTCyTCTBYIOT.

CymiecTByeT METOA orpeieneHus: TpedyeMoil 6e3onacHoi
IUIOIIAIM pa3repMeTU3allid TEXHOJIOIMUECKUX anmnapaToB M
NOMEILEHUN [UIsl CHU)KCHHs BHYTPU HMX JIaBJICHMS B3pbIBa ra-
3omaponsuieBo3aymHeix  cmeceir (OCT P 12.3.047-2012,
npwi. H) [2]. meeTrcss Takke MeTOauKa pacdeTa B3PHIBO-
YCTOMYMBOCTU 3[aHUIl NpU BHYTPEHHEM JediaarpalioOHHOM
B3pBIBE Ta30MapoBO3AyIIHBIX cMeceil [3]. B 2006 r. paspabo-
TaH TexXHMYeCKHi KOJEKC YCTaHOBMBLIEHCS MNpPakTUKU Pec-
nyOnuku benapycs TKII 45-2.02-38-2006 (02250) [4], cyuie-
CTBYIOT 3apyOexHble CTaHIapThl B JaHHOW 00JacTH, HaNpH-
Mmep, cranmapt CIHIA NFPA 68 [5], crangapt BenukoOpura-
Hun BSEN 14491:2012 [6], umeetcs Takxke psJ MOHOTpaduii,
nyonukanuii, nuccepranuit [7—17] u ap., B KOTOPbIX paccMOT-
PEHBI BOIIPOCH! B3PBIBO3ALIUTHI IOMEIIEHUNM B3PBIBOOIIACHBIX
IPOU3BOJACTB C IPUMEHEHUEM IIPETOXPAHUTEIBHBIX KOHCTPYK-
105078

3a OCHOBY INpH pa3paboTKe HACTOSIUX PEKOMEHAALUI
Obun TIpUHATHL TpeboBaHUs DenepanbHBIX 3aKOHOB  OT
27.12.2002 Ne 184-®3 [18] u ot 22.07.2008 Ne 123-®3 [19],

.

dopma HECTaIOHAPHOTO TOPEHHS, IPX KOTOPOM II0CIIeI0BATEIbHOE
BOCIUIAMEHEHHE TOPIOYEeH CMECH OCYIIECTBIISETCS MOCPEACTBOM TEILIONPO-
BOIHOCTH U U DY3HH.
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a TaK¥KC IMOJIOXKCHUA YKa3aHHbIX BbIIIC JOKYMCHTOB, IPYTUC HaA-
YYHBIC U IPAKTUUICCKUEC PC3YJIbTATHI B HaHHOﬁ obnacTH.

1. OBIIME ITOJIOXKXEHUSA

1.1. Hacrosmue peKOMEHJalluy YCTaHABIMBAIOT MOPSAI0K
pacuera MapaMeTpOB JIETKOCOpPAchIBAEMBIX KOHCTPYKLHH,
o0ecrevnBaroIuX JTOMYCTUMBIE B3pPBIBHBIC ABICHUS NPHU Je-
(narpalluOHHOM B3pbIBE€ BHYTPU HNOMELIEHHUH, OTHOCALIUXCS
K KaTteropusiM A u b 1o B3ppIBONOXapHOW U MOXapHOW omnac-
HOCTH.

1.2. [TonoxxeHus HACTOSIIUX PEKOMEHIAIMH HE pacrpo-
CTPaHAIOTCSL:

- Ha B3pBIBBI T'a30M1apOIBUIEBO3YIIHBIX CMECEH, MpU KO-
TOPBIX pacueTHasl BUAMMAas CKOPOCTb PACIPOCTPAHEHUs IUIaMe-
nu U, npeBpimaer 65 M/c;

- IETOHALMOHHBIE MPOLIECCHI;

- B3PbIBBI NIbUIEH HEOPTaHUUYECKUX BEILIECTB U METAILIOB;

- IOMEILEHHUS, JIMHEHHbIE pa3Mepbl KOTOPBIX (IMHA, LIU-
pHHa, BBICOTA) OTIIMYAIOTCS O/IMH OT Apyroro 6osee yeM B 10 pas;

- KOHKpeTHble KOHCTpyKTUBHBIE pemeHus JICK u mapa-
METPbI UX KPEMEKHBIX AIEMEHTOB.

1.3. JIerkocOpaceiBaeMasi KOHCTPYKIMS — 3TO CII€LUalIb-
Hasl Hapy’KHas OrpaKIarollas KOHCTPYKLHUS 3[JaHHs, COOpYKe-
HUS (WM UX 4aCTH), IpeAHa3HaYeHHas AJIsl CHUKEHUS JaBJICHUS
Opu B3pbIBE B LEsAX obOecneueHus: 0e30MacHOCTU JrojeH, co-
XPaHHOCTH KOHCTPYKLUN U 000py10BaHUS.

1.4. JIerkocOpaceiBaeMble KOHCTPYKLUHU MOAPA3IEIAIOTCS
Ha BUBIL:

- paspyliaemMble — KOHCTPYKIUH, B KOTOPBIX MPHU BO3/EH-
CTBMM M30BITOYHOIO JaBJIEHUS B3pPbIBA MPOUCXOIUT MAKpPOCKO-
IUYECKOE HApYILIEHHE CIUIOIIHOCTH COCTAaBIISIIOIIETO0 MX Mare-
puana;
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- cMellaeMble — KOHCTPYKLUHU, B KOTOPBIX HpU BO3JCi-
CTBMM M30BITOUYHOTO JABJIEHUS B3pbIBA Pa3pyLIAIOTCS 3JIEMEH-
Thl, IIOCPEJICTBOM KOTOPBIX KOHCTPYKLMH YAECPKUBAIOTCS
B OTpaKJI€HUU TOMEIICHHUS;

- BpallaeMble — KOHCTPYKLIMHU, B KOTOPBIX NpPU BO3ZCH-
CTBHH M30BITOYHOTO JIABJICHUS B3PbIBA MPOUCXOIUT BpalleHHUE
IUIOCKOCTH KOHCTPYKLIMU BOKPYI HEMOJABMYKHOM TOPU30HTAJIb-
HOM WJIHA BEPTUKAIBHOU OCH.

Bun JICK onpenensiercs Ux KOHCTPYKTUBHBIMH OCOOEH-
HocTamu. [lpu mpoexktupoBanuum u pacuere JICK ux Hyx’HO
TaKKe MNOJpa3fenaTh Ha TUlbl. K pa3HbIM TUIIaM OTHOCATCS
JICK, npunaanexaiiye Kak K pa3sHbIM BHUJaM, TaK U K OJTHOMY
BUJY, HO OTJIMYAIOLIUECS IPU 3TOM pPasMEpPaMH, MACCOM WU
JIpYyTUMHU TapaMeTpaMu, BIUSIOMMMUA Ha 3(P(PEKTUBHOCTH
BCKPBITHSI JTaHHBIX KOHCTPYKLHUH.

1.5. Pemenue o nenecoodpaznoctu ucnonb3oBanus JICK
TOTO WJIM MHOTO BUJIA CJIEyeT IPUHUMATh HA OCHOBE CPAaBHEHUS
UX OCHOBHBIX XapaKTEPUCTUK MPUMEHUTEIbHO K KOHKPETHBIM
YCIIOBUSIM CTPOUTENBCTBA M JKCIUTyaTallMM 37aHUM C B3pBIBO-
M0KapOONacHBIMU TOMELIEHUSIMHU.

1.6. B xauectBe JICK MOryT Mcnosp30BaThCsl CTEKIIA TITy-
xoro ocrekienus (paspymaemsle JICK), oTkpsiBaromuecs
CTBOPKHM OKOHHBIX IIEPEIUIETOB, HApY KHbIE ABEPH U BOPOTA UIH
CHelMaibHble MOBOPAYMBAIONINECS KOHCTPYKLUHU (BpaliacMble
JICK), a Takxe nerkocoOpachiBacéMble CTEHOBBIE MaHENU U 00-
JIETYEHHBIE SJIEMEHThl MOKPBHITUSA IIOMEIIEHUs (CMellaeMble
JICK).

1.7. Ucnonb3oBanue B kauectse paspymaemsix JICK cre-
KOJI TJIyXOrO OCTEKJIEHHs I03BOJISIET IMOJy4yaTh HauOosee Ipo-
CThle U YJOOHBIE B SKCIUIyaTallud KOHCTPYKTHBHBIE PELIEHUS,
OTBevarole TpeOOBaHUSAM KaK OCBEILEHUS MOMEUICHHSI U €ro
TEIUIOM30JISIIMY, TaK U CHIDKEHUS! BOSHUKAIOLIETO B HEM H30bI-
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TOYHOTO JIaBJIEHUsS! MpPU BHYTPEHHEM aBapuiiHOM B3pbiBe. [lpu
9TOM B LENSIX MOBBIMIEHUS 3()(PEKTUBHOCTH BCKPBITHS TIIyXOTO
OCTEKJICHUSI BO BCEX CiIydasX, KOrJa 3TO IPEICTaBIISIETCS BO3-
MO’KHBIM, €r0 CJI€IyeT BBIIOJHATH OJIUHAPHBIM.

MakcuManabHO JIOMYCTUMBIE pa3Mepbl CTEKOJ, HCIOJIb-
3yeMbix B kaudectBe JICK, miam uX MUHUMAanbHas TONIIMHA
JIOJKHBI YCTAHaBIIMBATbCS PACUYETOM C YYETOM BO3IECHCTBUSA
BETPOBOI HATPY3KH.

[Tpu npumenenun B kauectBe JICK crekon riayxoro oc-
TEKJICHUS CIeAyeT UMETh B BUAY, UTO OCKOJIKH, 00Opa3yromuecs
IpU pa3pyLIEHUU CTEKOJI, MOTYT BbI3BaTh IMOPAXEHHUE JIIOJEH,
HaXOJSIIMXCS BOJIM3M HApPY>KHBIX CTE€H B3PHIBOONACHOTO MOMe-
LICHUS C 3aCTEKJIEHHBIMA OKOHHBIMU IPOEMaMH.

[Tpu HaIM4YMK HEOOXOAUMBIX AAHHBIX O 3aKOHOMEPHOCTAX
BCKPBITHSI OCTEKJIEHUsI JUIsl ycTpoicTBa paspymaembix JICK
BMECTO CTEKOJI MOTYT MCIIOJb30BaThCS JMCTOBBIE WIH ILIEHOY-
HbI€ MaTepUajbl, HAPUMeEp IJIACTMACCOBBIE.

1.8. IIpu yctpoiictBe Bpamaembix JICK mnpeamnouyrenue
CJIEJIyeT OT/aBaTh OTKPHIBAEMBIM CTBOPKAaM OKOHHBIX I€peruie-
TOB C BEPTUKAJIBHBIM WM TOPU3OHTAIBHBIM (BEPXHUM WIH
HIDKHMM) IapHUpaMu. bonee ymoOHBIMH B OKCIUTyaTaluu
B KauecTBe JICK SBISIFOTCS OTKpbIBa€Mble€ CTBOPKHM OKOHHBIX
NEPEIUIETOB C BEPTUKAIbHBIM WJIM BEPXHUM TOPHU30HTAIBHBIM
HIapHUPAMH.

Hcnonbs3oBaHne Hapy HBIX JBEped M BOPOT B KAayeCTBE
Bpantaembix JICK crenyer npenycMaTpuBaTh TOJIBKO B TEX CIY-
qasgx, Korja HeoOX0IMMOCTh UX YCTPOICTBa ONpeaeseTcs Tex-
HOJIOTUYECKUMU TPEOOBAHUSIMHU.

Bpamaembie JICK He n0KHBI BCKPBIBATHCS MO JCHCTBU-
€M BETPOBOM HArpy3KH.

3a cyer BpallleHUusT MOXET 00ecreyrBaThCsl BCKPBITHE
JICK B BuJE CTEHOBBIX MaHEJIEH B HAPYKHOM OTrpaKICHUU
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B3pPBIBOONIACHOTO TMOMEUICHMSI, a TaKXKE 3JIEMEHTOB €ro MOKpbI-
Ttis. OJHAKO Takue pelleHUs He MOJYYWINM MPaKTHYECKOTo
IPUMEHEHUS, XOTS MPU OINPEJEICHHBIX YCIOBUSX OHM MOTYT
OBITH IMpPENNOYTUTENIbHEE PEHICHUN, 00eCIeYnBaIOIINX BCKpPbI-
tue ykazaHHblx JICK 3a cuer ux cMmenieHus.

B creHax (CTEHOBBIX MaHENSAX) MOTYT yCTpauBaThCS Bpa-
maemsle JICK ¢ ncnonbp3oBaHueM IJIaCTMACCHl U IPYTMX Mate-
pHAJIOB, MO3BOJISIOIIMX IMOBBIIIATE HE TOJBKO 3((PEKTUBHOCTH
BckpbiTUd JICK, HO M uX TENmIOU30JSUOHHBIE CBOWCTBA IO
CPaBHEHHMIO C 3TUMH IapaMeTpaMH OTKpPBIBAEMbIX CTBOPOK
OKOHHBIX IIEPETIIETOB.

1.9. B xauectBe cmentaembix JICK npu cooTBeTCTBYIOIIEM
000CHOBaHMU MOT'YT HUCIOJIb30BATHCS JIETKOCOpachIBaeMble CTe-
HOBbIC TAaHENIH U OOJETYCHHBIC SJIEMEHTHl MOKPHITUS B3PHIBO-
OIaCHOTI'0 IOMEIIEHUS.

[ToBbimienne 3((HEKTUBHOCTH  BCKPBITHS ~ CMELIAEMBIX
JICK MokeT ObITh IOCTHUTHYTO 32 CUET YMEHBUICHHS UX pa3Me-
pPOB M MacChl, a TaKKe CHIXEHUS H30BITOYHOIO JaBJICHUS,
HEOOXOAUMOTro ISl pa3pylueHus: (cpadaThIBaHUs) KPEMEKHBIX
(3amOpHBIX) YCTPOMCTB.

1.10. Onpenenenue CBOMCTB CropacMbIX BELIECTB U MaTe-
pHaNoB NPOBOAUTCSA IO CHPABOYHBIM JAHHBIM HAa OCHOBAaHUU
pEe3yJIbTaTOB HCHBITAHUNH MM PACYETOM C Y4YETOM COCTOSHUS
TEXHOJIOTMYECKHUX NapaMEeTPOB U PEXHMOB IO METOAMKAM, yT-
BEPKJIEHHBIM B YCTAHOBJICHHOM MOPSJIKE.

1.11. Ilpn BHeIpeHHH B MPAKTUKY CTPOUTEIHLCTBA HOBBIX
Bu10B JICK, HE pacCMOTPEHHBIX B HACTOSALIMX PEKOMEHAALMSIX,
IPOBOASTCS UCHBITAHUS 10 METOJUKaM, YTBEPKICHHBIM
B YCTaHOBJIEHHOM IOPSKE.



2. METOIUKA PACYETA ITAPAMETPOB
JET'KOCBPACBIBAEMBIX KOHCTPYKIIUIA

2.1. K ynicity OCHOBHBIX ITapaMeTPOB JIETKOCOPAChIBAEMbBIX
KOHCTPYKLUHUH OTHOCSITCS IUIOIIA/b JIETKOCOpachIBA€MOW KOHCT-
PYKLIMHU, NEPEeKpBIBAIOLICH MPOEMbl B HAPYKHOM OTPAXKACHUHU
B3PBIBOOIIACHOTO TIOMeIeHus, U ko3dduuuent Bekpoitus JICK
npu B3pbiBe. [Ipumep pacuera 3THX M ApyTruX MapaMeTpoB Jier-
KOCOpachIBa€MbIX KOHCTPYKIMM pa3HbIX BHJIOB IPUBEICH
B Ipuil. 1.

2.2. B xauecTBE OCHOBHOI'O IIOJIOKEHUS PACUETHOU CXEMBI
OPUHATO, 9TO 3()(HEKTUBHOCTH CHIDKEHHS JIETKOCOpAChIBa€MBbl-
MU KOHCTPYKIMSMHU H30BITOYHOI'O JABJICHHUS, BO3HHMKAIOLIETO
BO B3PBIBOOIMACHBIX MOMEUICHUAX MPU BHYTPEHHUX aBapUNHHBIX
B3pbIBaX TOpPIOYMX TrazonapomnbsuieBo3aymHbix cmeceit (I'C),
3aBUCUT OT psana (akropoB. Hanbonee BaXXHbBIMM U3 HUX SBIIS-
I0TCS:

- 00BpeM U opMa B3PHIBOOIIACHOTO TTOMEIICHHUS;

- BUJ] roprodei cmecH, o0pasyrolieics BO B3pbIBOOIIACHOM
IIOMEILEHUY B aBapUUHBIX CUTYalUsX, CTETIEHb 3ara30BaHHOCTH
nomenieHus: (konueHtpauusi) ['C k MOMEHTy ee BocCIIaMeHe-
Hus, MecTo BocmameHenus ['C;

- 3aTPOMOXK/IEHHOCTh ~ B3PBIBOOIIACHOTO  IOMEIICHUS
CTPOMUTENBbHBIMU KOHCTPYKLHUSAMHU (KOJIOHHBI, CTpPONMUJIbHbIE
(bepMBl, 3TaXEepKH U T. 11.) U 000pyI0OBAHUEM;

- o0mas Mmiolmaab U MEecTa PACIOIOKEHHUS] B Hapy>KHOM
OTPaXk/IEHUH B3PHIBOOIACHOTO MOMELIEHHs ITPOEMOB, IEPEKpPbI-
BaeMbIX JICK;

- apexTuBHOCTH BekpbITHs JICK, 3aBucCsIas oT ux BUAA,
reOMETPUYECKUX U (PU3MYECKHX IapaMeTpoB, a TAKXKEe JOIycC-
KaeMoro M30BITOYHOTO JABJICHUS M YCJIOBUN B3PBIBHOTO ToOpe-
Hus ['C BO B3pbIBOOIIACHOM MOMEILIEHUH.
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2.3. Ilnomans mpoemMoB, OOpa3yOLIUXCs MPU BCKPHITHU
JICK, uepe3 KOTOpble IPOMCXOJUT UCTEUeHHE ra3a (MpOoAayKTOB
ropeHus u Henpopearuposasuiei yacti I'C) B HapykHy10 aTMO-
chepy U3 B3pHIBOONACHOTO IOMEILEHHUS, JOJDKHA OBITh
HE MEHBIIIE IJIOUIAJU OTKPBITBIX MPOEMOB, 00ECHEYMBAIOIINX
IPU TeX K€ yCIOBUAX B3pbIBHOTO ropeHus I'C cHmxeHne n3obl-
TOYHOI'O 1aBJICHUS B IOMEIIEHUH J10 JOITyCTUMOTO 3HAYECHU:

(1)

BCKpi oTKp.Tp

n
JICK
D Scki Kiewi =S
i=1
rae Sick; — IUIOIIA/lb IPOEMOB B HApy>KHOM OTPa)/I€HUU B3pbl-

BoonacHoro nomenieHusi, nepekpoiBaembix JICK i-ro tuna, M

JICK
KBCKpi

— k03¢ unment Bekpeitus JICK i-ro Tuma mpu B3phIBE;
Sorcp.rp — TPEOyeEMas MIOMAAb OTKPBITBIX IIPOEMOB B HapyKHOM
OTPaXJCHUH B3PHIBOOIIACHOTO IMOMEIIECHHS, TP KOTOPOH M30bI-
TOYHOE JaBJICHUE B HEM IpH B3pbIBHOM ropernu I'C He mpeBbl-
CHT JIOITyCTUMOE 3HAUYCHUE, M".

Koadpduuuent K ngfz MOKa3bIBaET, Kakas J0Jd IUIOLaan

npoema, nepekpsiBaemoro JICK, ucmnonp3yercss mpu BCKPBHITUU
KOHCTPYKLUMHU Ui HCTE€YeHHs] raza (IPOAYKTOB TOpEHHUS U
HETpopearupoBaBIliell YacTH TOpPrYeil CMeCH) B Hapy)KHYIO at-
Mochepy U3 B3pbIBOOIIACHOTO MTOMEIICHHUSI.

[nomane Songp.rp ONpenenserca no popmyie [4, 9]

[y,2 |
S _ OaIOSUH.p O“(Sc - 1) BHK(I) 3 I/CB Po , (2)
OTKD.Tp
A AR[[OII

rae Uy, — pacyeTHas HOpMallbHas CKOPOCTb PacIpOCTPaHEHUs
IUIaMEHH, M/C; o — TOKa3aTellb MHTEHCHU(HKAIMKA B3PBIBHOTO

TOpPEHUS; € — PACUETHAsI CTENEHb CXKATHUA IPOAYKTOB FOPEHUs
IIpU B3pPBIBE B 3aMKHYTOM 00BbeMe; [, — KOOQ(PHUIUECHT, yINThI-
BalOLIMI CTENEHb 3alOJIHEHHUA 00beMa IOMELIEHHS B3PbIBO-
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OIIaCHOM cMechio; K — KOO PHUIUEHT, yIUTBHIBAIOIINI BIUSHHE
dbopMbl omenieHUsT U 3PHEKT UCTEYEHHs MPOIYKTOB TOPEHUS
B3PBIBOONIACHON cMecH; V. — CBOOOAHBIH O0BEM MOMeEIlIe-
HUSI, M°; Po — PAcUeTHAs IUIOTHOCTh I'a3a B MOMEIICHHH MEpe]
BOCILTAMEHEHHEM, KI/M’; AP — IOMYyCTHMOE H3GBITOYHOE
JaBJICHWE B TOMEIICHUU MpPU TOPEHUU B3PBIBOOMACHOM CMe-
cu, xlla.

Cnenyet ormeTuTh: Gopmyna (2) moiydeHa B MPeanoo-
J)KEHHUH, YTO BOCIUIAMEHEHHE TOpIOYEel CMECH MPOUCXOAUT
B LIEHTPE B3PBIBOOMACHOTO TOMEUICHHS, & OTKPBIThIE MPOEMBI
B €r0 HApYXKHOM OTpakJICHUH pa3MEUIaloTCs TaK ke, KaK U Mpo-
eMmbl, nepekpoiBaembie JICK, B COOTBETCTBHM C pEKOMEHAIIH-
amu [9]. Ecaum BocmuiamMeHeHME Toproyed CMecH MPOUCXOJUT
HE B LIEHTPE B3pPHIBOOMACHOTO MOMEIICHHS, a MPOEMbl pa3Me-
IIAIOTCA JTOCTaTOYHO PAaBHOMEPHO B €r0 HAPYKHOM OTpaxkje-
HHHU, TO ONPENENeHUE Somprp MO GOpMyIIE (2) IPOBOJUTCS C 3a-
acom.

Beruncnenue Souprp M0 popmyse (2) MOXKHO NPOBOIUTH
B T€X CIJIy4asiX, KOrJa BBIMOJHSAIOTCS CIEIYIOLIUE YCIOBHUSA:

- INHEWHBIE pa3Mepbl  B3PBIBOOMACHOTO  IOMEIICHUS
1o JUIMHE, IIUPUHE U BhICOTE He Oosiee ueM B 10 pa3 oTinyaror-
Csl O/IUH OT APYTOro;

- IPOEMbI B 3JIEMEHTax (CTEHbI, MOKPBITHE) HAPYKHOIO
OTpaXJACHUsI B3PHIBOOMACHOTO MOMEIIECHUS pa3MEIIAtTCs J0C-
TATOYHO PABHOMEPHO WJIM BOJIM3M OT BO3MOXKHOTO MECTa BOC-
IUIAMEHEHHUs TOpIoYel cMecH;

- IpuHUMaemoe 3HaueHue AP, < 75 klla.

Ecnu X0oTs ObI OJTHO M3 yKa3aHHBIX YCJIOBHIA HE BBITIONHS-
etcs, T0 B popmyiy (2) HOIKHBI BHOCUTHCSI COOTBETCTBYIOLIHE
KOPPEKTUBBI. DTH KOPPEKTUBBI MOT'YT KacaTbCs YHMCIOBOTO KO-
s durmenta B popmysie (2) Wi BEIPAKESHUM ISl ONIPEAeTICHUS
k03¢ dunueHTos P, u K.
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2.4. B obuieM ciydae 10IMyCTUMOE M30BITOYHOE JTaBJICHHE
B [TIOMELIEHUHU TP TOPEHUM B3PBIBOOMACHOU cMecH AP, TpH-
HuMaetcs paBHbiM 5 klla. Jlna mensieHHo ropsinmx cpen (Mak-
CUMaJlbHasi HOpMaJlbHasi CKOPOCTb PACHpOCTPAHEHUS IJIaMEHU
Unmax < 0,15 M/¢) APy, ipuHuMaeTcs paBHbiM 3 kl]a.

Ecin pacuetHass BUOuMash CKOpPOCTb pPACIPOCTPaHEHUS
miamenn U, npessiiaeT 65 M/c, TO cleayeT IpOBOIUTh PacyeT
KOHCTPYKLUHU 3JaHUS HA YCTOWYMBOCTb K BO3JEHCTBUIO B3pbIB-
HBIX BOJIH, BO3HHUKAIOLIUX IPHU PACIPOCTPAHEHHUU IIAMEHH,
10 METOJIMKAaM, YTBEPKICHHbIM B YCTaHOBJICHHOM IOPSIKE.
[Ipu 5TOM KOHCTPYKIMH 3[IaHUSI HE JOJKHBI pa3pymiaThcs (BbI-
XOJIUTh W3 CTPOs) MPHU MOBBIILIEHUU H30BITOYHOIO JaBIICHUS
B3pbIBa B MOMEIICHUU [0 3Ha4eHUs] AP, OINpeaensieMoro
U3 BBIPAKEHUS

AP,,, =0,003U; . 3)

3HaueHne AP,,; ciemyeT yMeHbIIaTh JUOO YBEIUYUBATH
Ha OCHOBAHMM pE3yJbTaTOB pacyueTa KOHCTPYKIUH 31aHus
Ha IPOYHOCTh C YYETOM JMHAMHUYECKHX HArpy30K OT B3pbIBa
110 METOJIUKAM, YTBEP)KJICHHBIM B YCTAHOBIICHHOM TOPSIJIKE.

2.5. PacuerHas BuauMas CKOpPOCTb pacIpOCTPaHEHUS
miamenu U, onpenensercs no Gopmyie

Up = 0,50Uxp (€pnkrp + €pmax), 4)
TZI€ E€pHKIP — CTENEHb TEIJIOBOrO PaCUIMPEHUs MPOLYKTOB IO-
penus I'C ¢ KoOHIEHTpauuel TroproyYero, COOTBETCTBYIOLIEH
HKIIP (HmXHEMY KOHIIEHTPAIIMOHHOMY MpEAeTy pacipocTpa-
HEHUS IUIAMEHM); €pmax — CTEIEHb TEIUIOBOIO PACHIMPEHUS
npoaykToB ropenus I'C ¢ KOHIEHTpaIuen Toprodero, COOTBET-
ctBytomen Uymax.

11



HpI/I OTCYTCTBHUH AAaHHBIX O CTCIICHU TCIIJIOBOI'O pacianpe-
HHUS TIPOAYKTOB TOPEHUS JOIYCKAeTCs PAaCYETHYIO BHIMMYIO
CKOPOCTb PACIPOCTPAHCHUS IUIAMEHH ONPEAEIIATH 0 hopMyIie

Uy = 6,53 aU,p. (5)

PacuetHast HOpMasbHasE CKOPOCTh PACIpPOCTPAHEHUS IUIa-
menu U, , onpegenserca no Gopmyiie

UH.p = 0955 Usimax- (6)

Hnsa razomapoBo3aymHbIX cMeced Uumax NPUHUMAETCS
PaBHOM HOPMAaJIbHON CKOPOCTH PacHpOCTpaHEHHUs IUIAMEHH, OIl-
penensieMol MPUMEHUTENBHO K TOPIOYEd CMECU CTEXMOMETPH-
YECKOT0 COCTaBa Mo CIPABOYHBIM JaHHBIM.

Hns  neeBo3aymHbIX  cMecel  Uymax PACCUUTHIBACTCS
no ¢opmyne

qu{ﬂj r, / 1200P, (7)
dt max

dt
npu B3pbiBe, Klla/c; 7, — SKBUBaJEHTHBIN paguyc MOMelle-
HUS, M; Ppax — MAKCUMAalIbHOE JIaBIIEHUE B3pPbIBA MBLICBO3IYIII-
HOIT cMecH, Kl1a.

MaxkcuMasbHasi CKOpPOCTh HapacTaHusi JaBJICHHUS MpH
B3phIBE UM MaKCHMaJbHOE JABJICHHE B3phIBA IBUICBO3IYIIHOMN
cmecu onpenenstores mo 'OCT 12.1.041 [20], mo pe3ynabTaTtam
ucnbiTanuii B cootBerctBu ¢ ['OCT 12.1.044 [21] wunm
O CITPABOYHBIM JTAHHBIM.

OKBUBAJICHTHBIM paJnyC TMOMEHICHUS 7, OMIpeIesieTcs
no ¢opmyne

r,=0,623V. ., (8)

Irac (dpj — MaKCUMaJIbHasd CKOPOCTb HaApaCTaHUsS JdaBJICHUA
max

N 3
1€ Viom — TEOMETPUYECKH 00bEM MOMEIIECHUS, M.
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2.6. PacueTHas cTreneHb CKaTus NPOAYKTOB FOPEHUs IPH
B3pBIBE B 3aMKHYTOM 00BEME BBIUUCIISETCS 10 popMyIie

&= OaS(SCHKHP + Scmax): (9)
TJIe €cHkrp — CTETIEHBb CXKATUS MPOIYKTOB FOPEHHUS MPH B3PbIBE
B 3aMKHYTOM 0OBEME€ C KOHILIEHTpAalUel TOprovero, COOTBET-
crBytomieit HKIIP; gmax — CTETIEHD CHKATHS MPOTYKTOB TOPEHHSI
IIPU B3pbIBE B 3aMKHYTOM 00bE€ME C KOHLEHTpaluel roproyero,
COOTBETCTBYIOIIEH Uymax.

Ecnu onpenensemoe no ¢opmyine (9) 3HaueHue g Me-
Hee 6, TO ero clieyeT IPUHUMATh PaBHBIM 6.

[Tpu OTCYTCTBUM CIIPABOYHBIX JAHHBIX JIOMyCKaeTcs Mpu-
HUMAaTh €; PaBHBIM §.

2.7. 3uaueHue mMokasareis WHTCHCHU(PUKAIUU B3PHIBHOTO
TOpeHus o onpezensercs mo Tada. 1 B 3aBUCMMOCTH OT CTETIEHU
3arpOMOXK/IEHHOCTH TIOMEIIEHUS CTPOHUTEIbHBIMH KOHCTPYK-
IUsAMH U 000pynoBanueM 0; u oObema momenieHus: V, B KOTo-

POM MMPOUCXOAUT 'OPCHUC B3pLIBOOHaCHOI71 CMECH.
Tabrnuya l

Iloxazamens unmeucm[mxauuu 63Dbl6HO20 2OpeHUAR

Crenenb O6beM nomeruenus V, m°
3arpoMOXK- 100 [ 1000 | 10 000 [ 100 000 u Gonee
JECHHOCTH By xoHCTpYKIHii M 000pyIOBaHHS
nomewmenust | Mano- | Kpyn- | Mano- | Kpyn- | Mano- | Kpyn- | Mano- | Kpyn-
CTpOUTEIIb- raba- HO- raba- HO- raba- HO- raba- HO-
HBIMH KOHCT- puT- raba- puT- raba- puT- raba- | putHele | Taba-
PYKIMAMH HbIE puT- HbIE puT- HbIE puT- put-
u obopynoBa- HBIE HBIE HBIE HBIE
Huem 0., %
<3 4 4 5 5 6 6 7 7
6 5 4 7 5 10 6 15 10
10 5 4 8 5 15 8 25 15
> 15 6 4 10 6 18 10 30 20

IMpumeganus: 1. ManorabapuTHele CTPOUTENBHBIE KOHCTPYK-
UMM U 000pyIOBaHHE — KOHCTPYKIMH M 00OpyJaoBaHHE (WM OTHEIbHBIN
JJIEMEHT, PacCMAaTPUBAEMBIH KaK CaMOCTOSITENbHAs MpErpaja Ha IyTH pac-
MIPOCTPAHEHHUS IIAMEHU) C JIMHEHHBIMH pa3MepaMH, He IPEBHIAIONINMU
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0,75 M o AnMHE, NIUPUHE U BBICOTE, MM C OTHOCUTEIHHO OONBIION JUTMHOU
(TpyOompoBO, KOJIOHHA, JIEMEHTHI CTEPKHEBBIX CUCTEM H T. I1.) U TOIEped-
HBIM ceueHHeM He Oomee 0,75 x 0,75 M; kpymHOrabapuTHBIC CTPOUTEIHHBIC
KOHCTPYKIIUU U 000pyAOBaHHE — KOHCTPYKIIUH U 000pyAOBaHHE, TMHEHHBIC
pa3Mepbl KOTOPBIX MO JUIMHE, IIUPUHE U BHICOTE MPEBBIIAIOT 1,5 M.

2. Ecim 0, ompenenuTs HEBO3MOXKHO, OITyCKAETCS NMPHHAMATH, YTO
CTPOMTENbHBIC KOHCTPYKIIMK B 000pyAoBanue 3aHuMaroT 20 % reomerpude-
CKOT0 00BbeMa IOMEIICHHS Vi oy,

3. Jlns mpoMexyTOYHBIX 3HaueHHU V u 0, a Takke NMpU HATHYHH
B ITIOMEIICHAN KaK Majora0apuTHBIX, TaK U KPYMHOTaOapUTHBIX CTPOUTEIH-
HBIX KOHCTPYKIIUM M OOOPYIOBaHHS 3HAUCHHE ¢ ONPEACSICTCS JTHHEHHON
unrepnossiaueit. Ecnu V' menee 100 M3, 3HAYEHHUE ¢ ONPENIeNsIeTCs TMHEHHON
WHTEPIOJLIINEH, TPH 3TOM YCIOBHO MIPUHUMAETCS, 910 Tpu V' =0 o = 2. [ns
CTPOMTENBHBIX KOHCTPYKIHH U 000pYMOBaHUS, KOTOPBIC HAXOMATCS MEXKIY
MaJio- U KPyIMHOrabapuTHBIMH, 3HAUCHHE O TaKXKe OIpeneseTcs TMHeHHON
UHTEPIIOJISILIUEH.

4. B ciy4ae OTCYTCTBHS JaHHBIX IO MPOIICHTHOMY COOTHOIICHHUIO
MEXKIy KPYIMHOrabapUTHBIMH M MAaJOra0apUTHBIMH CTPOUTEILHBIMH KOHCT-
PYKIMSIMA ¥ 00OpYAOBaHHEM AOIMYCKAaeTCsl MPUHUMATh, YTO 0N 00heMa,
3aHAMAEMOI0 KPYIHOra0apUTHBIMH KOHCTPYKIIMSAMH M 000pYIOBaHHEM, CO-
crasisteT 0,6 6,, a Manoradaputaeivu — 0,4 0,.

5. JlaHHble TaOMUIBI UCTIONB3YIOTCS IS pacdera BOAOPOIOBO3MYIITHBIX
cMecel, a Takxke JPYTUX BUIOB B3PHIBOOIIACHBIX CMeceH (32 MCKIIFOUCHUEM YKa-
3aHHBIX HIDKE TBUIEBO3MYINHBIX cMecel) ¢ Uy, < 0,5 m/c. JI1st B3pBIBOOIACHBIX
cmeceit ¢ Uy, > 0,5 M/c (32 UCKITIOYEHHEM BOIOPOJIOBO3YLIIHBIX CMecel 1 yKa-
3aHHBIX HIDKE TBUICBO3AYIITHBIX TOPIOUMX CMEcel) B Ka4eCTBE PACUETHBIX IPH-
HUMAFOTCSI TaOJTMYHBIC 3HAYCHHS O, YBeNMYeHHbIC B 1,3 pasa. J[ns mbuieBo3-
IYIIHBIX CMecel, B COCTaB KOTOPBIX BXOIAT KpaxMmal, MyKa, 3epHOBas IbUIb U
UM TI000HBIC TOPIOYKE BEIIECTBA, B KAUSCTBE PACUCTHBIX CIICAYET MPHUHUMATH
TaOJNMYHBIC 3HAYEHUS O, yMCHBIIICHHBIE B 2 pa3a.

3HaueHus V OIPCACIIAOTCA, UCXOOA U3 yCJ'IOBI/II\/'K

V= Viow IpA Vi 2 Viows; (10)
V="V 1p¥1 Viia < Vionss (11)
Via = 0,50, Viom(€ptkrip + €pmax)

i Vi = 6,531 Viow, (12)
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e Vi — 00bEM IUIAMEHH, M, (1, — KO3(HUIMEHT CTeIeHN 3a-
NIOJTHEHUsI 00beMa TMOMEIICHUST B3PBIBOOIIACHOW CMEChIO M €¢
y4acTHs BO B3pbIBE.

Koadduuument p, paccuutsiBaercs mo popmyie

W = 2000m~Z , (13)
V:}B (CHKHP + max)

rJe m — Macca ropro4ero raza Wid MapoB >KUJIKOCTH, MOCTY-
MAIOIIUX B MOMEIIEHUE B aBAPUNUHBIX CUTYyalUsX, WU KOJIUYe-
CTBO IBUIHA, KOTOPOE MOXKET 00pa30BaTh B3PHIBOOMACHYIO CMECH,
Kkr, onpenensercs mo CIT 12.13130.2009 [22]; Z — koaddunireHT
y4acTHsl TOPIOYErO BO B3PBIBE, OMNPEACIACTCS TaKXKe II0
CIT 12.13130; Cpgnp — MaccoBasi KOHILEHTpALMS TOPIOYEro
B roprouen cpene, coorserctyromas HKIIP, /v, OIIpEeNeIIsIeT-
cs mo mpudl. 2 U 3; Chax — MaccoBasi KOHIICHTPALIUS TOPIOYETO
B roprouei cpejnie, cOOTBETCTBYIOMAA Uymax, /M, onpeensercs
no npui. 2 u 3.

Ecnu paccunteiBaemoe o ¢popmyiie (13) 3nauenue pu, > 1,
TO CIJIe/TyeT MPUHAMATS L, = 1.
2.8. Koaddpuuuenr P, yunTbIBarOIUI CTENEHb 3alOJIHE-
HUS 00beMa MOMEIICHHUS B3PHIBOOIIACHON CMECHIO, PACCUNUTHIBA-
eTCs B 3aBHCHUMOCTH OT BEIHYUHBI Kod(pduuueHrta L, mo ¢op-
MyJaM:
0,01AP.

B,=0, ecmm p, <py=—-— (14)
g, —1
1
B, =1 ecim uVszz’—?); (15)
80
Buzu, eciu Py <H, <H,- (16)

Wy — 1y
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2.9. Koapduuuent Ky, yuUTHIBAIOIIUM BIUSHUE (OPMBI
nomenieHus u 3pdekt ucrteyeHns: NPoayKTOB TOPEHHUS B3PHIBO-
ONAaCHOM cMecH, TIPH [, = iy, onpeaesseTcs no Gopmymam:

2 2
K :M, ecn hy <a,> (17)
3
2 2
:70’5(19“4_61“), ecmu hy, >a,> (18)

K, . ;
V II0M
T/1€ dy, by M hy; — COOTBETCTBEHHO JUIMHA, IIUPHUHA U BBICOTA TIO-
MEIIEHUS, M.

Ecmn  p,<0,01, cnenxyer mnpunumate Ky=1. s
0,01 < p,<p, 3HaueHue Ky onpenensercss JTMHEHHON UHTEPIO-
JSALUEN.

Ecnu pacyerHoe 3HaueHue Ky 6onee 1 nnu menee 0,35, To
ciefyeT npuHUMaTth Ky paBHbIM COOTBETCTBEHHO 1 mm 0,35.

2.10. CpoOogHblii 00BEM B3PBHIBOOIIACHOTO IOMEIIIe-
HUs Vo, onpenensercs mo Gpopmyme

Ves = VI'IOM(1 - 0901 93)9 (19)
e Vioy — T€OMETPUYECKHH 00BEM MOMEIICHHS, M°; 0, — CTe-

MEHb 3arpPOMOKJICHHOCTH TMOMEUICHUSI CTPOUTEIIbHBIMU KOHCT-
PYKIMSMH 1 000pyaoBaHueM, %o:

0, = 10025
IIOM
rie Vogop — 00b€M 000pyOBaHHs B IOMELICHUH, M.
2.11. PacyeTHass MJIOTHOCTh ra3a B IOMEIICHUH NEpea
BOCIUUIAMEHEHUEM P( BBIYHUCIISETCS TI0 (hopMyIie

_ 05367k, (Pure +Pua) 7y 1294 (g
‘ 1+0,00367 1, "1+0,00367 ¢,

*
roc u, — KOC)(l)(bI/IHI/IeHT CTEIICHU 3aMoJIHCHUS 00beMa IIOMCIIC-

HUS B3PBIBOOIIACHON CMECHIO; Pykip — IFIOTHOCTh TOPIOYEH Cpe-
16



Jbl TP KOHILIEHTpanuu roproudero, coorserctByromerd HKIIP,
KI/M’; Pmax — TUIOTHOCTh TOPIOYEil CPEIbI MPH KOHIICHTPALHH
rOPIOYEro, COOTBETCTBYIOMEH Uymay, KI/M'; fo — MAKCHMAIbHAS
TEMIIepaTypa BO3[yXa B IOMEIICHHM INEpe] BOCILUIAMECHEHM-
em, °C;

W :“%. 21

Ecnu onpenensemoe no ¢opmyie (21) 3HaueHue p: > 1,

£
CIeyeT MPUHUMATh |1, = 1.

IIpy OTCYTCTBMHM CHPAaBOYHBIX AAHHBIX PAaCUETHYIO ILIOT-
HOCTB I'a3a B IIOMEUICHUH IIE€Pe] BOCIUIAMEHEHUEM Po JOILyCKa-
€TCsl ONpeAeyATh 1o hopMyiie

140,00367 ¢,
2.12. Koo puuueHT BCKPHITHS OCTEKJICHHUS MPU B3PbIBE

Po

oTpesenseTcs: A OAMHAPHOTO OCTeKIeHus K ° — 1o Tabm. 2,

BCKp

2oct
BCKD

IS TBOWHOTO OCTEKJIEHUA K — 110 Ta0J. 3 B 3aBUCUMOCTH

OT 3HAQYCHUA NPUBCACHHOI'O JAaBJICHHUA BCKPBLITHUA OKOHHOI'O OC-
*

TEKJICHUA .
Jo1

3Ha4YeHUE MPHUBEICHHOTO JABJICHHUS BCKPBITHS OKOHHOTO
*
OCTCKIICHHS. AP, PacCYUTHIBACTCS IO popmyIie

AP
N —. L (23)
J011
KK,
rae Ks; — kodpGdUIMEHT, OompeaenseMblii B 3aBHCHMOCTH

OT IJIOMIAZM ¥ TOJIIIMHBI CTEKJIA, UCTIOIB3YyEMOr0 Ul YCTPOM-
ctBa JICK; K, — koaduuueHT, onpenenseMplii B 3aBUCUMOCTH
OT COOTHOIIIEHHS CTOPOH JINCTA CTEKJIA.

Koadduuuent K, onpenensiercs no tada. 4.
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Tabruya?
Koagppuyuenm eckpvimusn oounapnozo ocmexknenus npu 63pulee

* loct * loct * loct
APHOH KBCKp APHOH KBCKp API[OH KBCKP
3 0,000 9 0,399 15 0,915
4 0,005 10 0,534 16 0,929
5 0,030 11 0,659 17 0,936
6 0,080 12 0,762 18 0,939
7 0,161 13 0,837 19 0,940
8 0,270 14 0,886 20 0,940
Opumeuanus . HPHAPZon <3 klla K;;C; = 0, npu

* locr _
AP, > 20kTla K, 00 = 0,94,
cT

o * 1
2. 171 pOMeXKyTOUHBIX 3HAYEHUN APHOn 3HAYEHUS KB:KP omnpee-

JISIIOTCA TUHEWHON UHTEPHOISIIUEH.

Tabruyal
K'oalj)dmuuenm BCKPLIMUA 060UHO20 OCIEKICHUA npu eé3pslée
* 2oct * 2oct * 2oct
A})11011 KBCKp A})11011 KBCKp AP JIOTL KBCKp
7 0,000 15 0,379 23 0,894
8 0,004 16 0,474 24 0,912
9 0,014 17 0,564 25 0,924
10 0,036 18 0,648 26 0,931
11 0,074 19 0,721 27 0,935
12 0,130 20 0,782 28 0,938
13 0,202 21 0,831 29 0,939
14 0,287 22 0,867 30 0,940

* 2
IMpumeuanunsa 1. HpHAP,uon < 7 xlla KBc?{;T = 0, npu

AP, >30«Ila K>° =0,94
aon BCKD >
o * 2oct
2. JInst IpOMEKyTOYHBIX 3HAYCHUH AP;[on 3HAaYCHUSA K sexp OTIPEIE-

JISI0TCS TUHEWHON UHTEPHOISLUEH.
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Tabruya4
3nauenun korgpgpuuyuenma Kg;, 6 3a6ucumocmu om naowiaou
U MOAWUHBL CINEKOJ1 J1e2KOCOPACbleaemMblX KOHCMPYKYUil

Ton- ,
MHA [nomazns crekaa Se; M

CTCK-

na fes, 0,8 1,0 | 1,2 14 | 15 16 | 1,8 | 20 | 2,5 | 3,0 | 3,5
MM

0,435(0,37010,320|0,280/0,275|0,255/0,235| —

0,550{0,480[0,420|0,375]0,375/0,335|0,305|0,260

(SN ON)

— — — - 10,535]0,500/0,450(0,410{0,340/0,285]0,250

IIpumeuanue Jla1 NpOMEXyTOUHBIX 3HA4CHUU S, 3HAYCHHSA
K, onpenensroTcst TMHEHHON HHTEPIIONSALUECH.

[Tnomane crexna Se; onpenensercs mo Gopmymne

SCT = dcr bc-r, (24)
T/I€ dcr — PACUETHBIN pa3Mep MEHbIIEH CTOPOHBI CTEKIA, M; ber —
pacYeTHBIN pa3Mep OOJIBIICH CTOPOHBI CTEKIIA, M.

PacueTHble pa3mepbl cTeksa OMpenensoTcs mo (opmy-
Jam:

der = app t 3her; (25)

ber = bnp + 3her, (26)
TI€ dyp — Pa3Mep MpoeMa B HANpPaBICHHM MEHBIIECH CTOPOHBI
CTeKIa, M; by, — pa3Mep IIpoeMa B HalpaBlieHUU OOJbILIEH CTO-
POHBI CTEKJIA, M; /iy — TOJIIIMHA CTEKJIA, M.

Koaddunment K onpenensiercs mo tabdm. 5.

Tabruyal
3nauenus kosppuuyuenma K, 6 3as6ucumocmu om euduUnbl A,
Kk }\’CT Kx 7\‘01'
1,25 0,3 1,00 0,7
1,11 0,4 1,01 0,8
1,04 0,5 1,06 0,9
1,01 0,6 1,15 1,0
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Koadduuument A, paccuntsiBaercs o popmyse

Ay, = et (27)
b

CT

JICK
2.13. Koapdunuent K BCKPBITHS BPAIIAEMBIX H CMe-

maemsbix JICK onpenensiercs mo ¢popmyse

KK _ Somprp(@nck T Dncic) APoeipKe K ’ (28)

BCKp 3 3
K, U, , \PoM ncx

r11e Sorp.rp — TPEOyEMast IIIOLIAAb OTKPBITHIX IPOEMOB B HaPYX-
HOM OIpPa)</ICHWU B3pPbIBOOIIACHOTO IOMEIIEHHUS, IPU KOTOPOIl
n30BITOYHOE JaBJIC€HHE B HEM IpH B3pbIBHOM ropeHun I'C
He TPEBBICHT APyon, M%; ajick, biick — PasMepbl COOTBETCTBEHHO
TOPU30HTAILHOU U BepTUKanbHOU cTOpoH JICK, M; Apyep — U3-
OBITOYHOE JJaBJIEHUE B MOMELICHUH, NP KOTOPOM HAYMHACTCS
BekpbiTHe JICK, klla; K.y — KO3 (UIMEHT, y4YHUTHIBAIOLIUMA
BiusiHUEe coOcTBeHHON Macchl JICK B 3aBUCMMOCTH OT €€ KOH-
CTPYKTHBHBIX OCOOCHHOCTEH M YCJIOBUI pacHojOXeHUs B Ha-
PYXHOM orpaxiaeHuu; K, — Ko3ppuuueHT, yuuTbIBalomui 3a-
y>KeHue npoema npu BekpbiTuu Bpamaemsix JICK; K ; — koag-
¢unmeHT GopMHUPOBaHUS B3PBIBHON HArpy3Ku Ha KOHCTPYKIIMH;
Mjck — Macca OIBMXKHOM (BpalllaeéMOM UM CMEIaeMOi) 4acTh
anemenTa JICK, kr.

JICK
Koadduruent I{mp JUISL BpallaeéMbIX M CMEIIAaeMbIX

JICK npunumaercs ue 6onee 1.

2.14. 3nauenus Apyeq ONPENENAIOTCA C MOMOIIBIO Cie-
aytonmx (Gopmyn (M3 ABYX 3HaYEHUH TO Kaxaou (opmyse
B KaUE€CTBE pacYeTHOIO IPUHUMAETCS OOJblIEee):

a) IUIs BpamaeMbpIX KOHCTPYKIIHA, pa3MenlaeMbIX B CTEHAX
HOMEIICHUS:
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A =1 kII
pBCKp Klia, (29)

APyexp =255 + Do

6) 1 CMEIIAaCMbIX KOHCTPYKHHﬁ, pasMeIiacMbIX B CTC-
HaX MOMCHICHUA:

A =2 kIl
pBCKp Klla, (30)

ApBCKp = 3’5pp.B + an’

B) Il CMEIIAEMbIX KOHCTPYKIMH, pa3MeIlaeMbIX B IO-
KPBITUH IIOMEILECHHUS :

APy =1,5 Klla, 31)
APyexp = Pes t Prut Ppews
Ille pps — pacyeTHas BeTpoBas Harpyska, klla, ompenensercs
no CIT 20.13330.2011 (CHulI 2.01.07-85%*) [23]; pyu — HomOI-
HUTEJIbHAs Harpy3ka, KOTOpyo Heo0XxoauMo npuioxuth K JICK
U3HYTPHU MOMEIIEHUs JUIsl TOro, 4TOOBlI BBI3BATH €€ OTICIICHHUE
OT OCTaJbHOW YacTH HApyXHOH Orpa)<Jarolleld KOHCTPYK-
i, klla; p., — Harpy3ka oT coOCTBEHHOW MaccChl BCKPHIBAIO-
Ierocsi OOJIErYEHHOI'O 3JEMEHTa IOKPBITHUSA, MNPUXOAALIAsICS
Ha eqununy miomann JICK, klla; p,cq — pacueTHas cHerosas
Harpy3ka Ha TMOKpbiTue mnomenieHus, klla, ompenensercs
no CIT20.13330 (CHulI 2.01.07-85%*). B manpHeiieM npuHu-
MAaeTcCsl, YTO OUMCTKA MOKPBITUS OT CHETa HE MPOU3BOJIUTCS.
3Ha4YeHUe p,, ONpPENENIeTCs Ha OCHOBAaHUM 3KCIIEPHUMEH-
TaJIbHBIX JAHHBIX WM PACCUUTHIBACTCS, UCXOMAS W3 MPUHATON
KOHCTpyKuuu u cnocoba kperuienust JICK. B pacuere ans cme-
maemsblx JICK, pa3meniaeMbIX B MOKPBITHH, OJKHBI ObITH CO-
OJII0/ICHBI YCIIOBUSL:

Pun 22,5 Pps—Pew TPA 2,5 pps— P > 05 (32)
Paa=0 1pu 2,5 ppy—pen < 0. (33)
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B cinydae oTcyTcTBUSA HEOOXOMUMBIX JAHHBIX (HarpuMep,
O BIMSIHUU CHUJI TPEHHUS, BOJOU3OJIALIMOHHOTO KOBpa M JPYTUX
¢daxTopoB Ha BckpbiTie JICK) s onpeneneHus: BEIUUUHBI Py y
MO’KET UCTOJIb30BaThCS JONOJHUTEIBHOE HEPABEHCTBO

Pnu 2 055 (pc.M +pp.CH)- (34)

IIpu 3TOM B KayecTBE pacyETHOTO CJEAYET MPUHUMATH
HauOoJbIIee 3HAYCHUE pyy, YIOBJIETBOPSAIONIEE YCIOBHSIM
(32)—(34).

Konctpykuus JICK pomxna obecrnieunBaTh 3Ha4YeHHE
Aprep HE 0071€€ 0,77AP 101

2.15. 3nauenne  kodpdunmenta Ky,  onpenensercs
1o TabJy. 6 B 3aBUCUMOCTH OT PacYeTHOMN CTENEHHU CXKaTus Ipo-
JTYKTOB TOPEHUS! IPU B3PbIBE B 3aMKHYTOM OOBEME € M 3HAUE-
Hus Kj:

K, = AP . Ap (35)

BCKp*
Tabruyab

3nauenun koyppuyuenma K, , 6 3asucumocmu om & u Ky

K
€ A

1,3 1,5 1,75 2,0 2,5 3,0 3,5 4,0 5,0

6 2390 1,330 | 0,612 | 0,353 | 0,181 | 0,111 | 0,076 | 0,054 | 0,030

|

3,060 | 1,730 | 0,804 | 0,467 | 0,242 | 0,150 | 0,104 | 0,074 | 0,042

oo

3,800 | 2,180 | 1,020 | 0,596 | 0,312 | 0,196 | 0,136 | 0,097 | 0,056

9 14,710 | 2,740 | 1,290 | 0,737 | 0,400 | 0,253 | 0,177 | 0,126 | 0,074

10 | 5,880 | 3,460 | 1,640 | 0,965 | 0,511 | 0,327 | 0,231 | 0,165 | 0,098

IIpumeuanus: 1. [Ind npoMexyTOUHbIX 3HaUeHUN K, U €. 3Ha-
yenue K, onpenensiercs IMHEHHOW HHTEPIIONISIIUEH.
2. IIpu K, > 5K, , npuanmMaetcs K = 5.

2.16. Koapdunment K., YUUTHIBAIOMNN BIUSHHE COOCT-
BeHHOUW Macchl JICK, BBIYHCIIsSIETCS C HCMONB30BAHHEM KpHUTeE-
pus Y:

22




Y= AchxpSHCKi ) (36)
Myex g
r11€ Apgexp — U30BITOUHOE JIaBJIEHHE B TIOMELIECHUH, IPU KOTOPOM
HaunHaetcsi Bckpbitue JICK, Ila; Syck; — miomaas ogHoro sie-
menra JICK i-ro tuna, MZ; Mjcx — Macca TOABMKHOM (Bparae-
Mo# niau cMentaeMoit) yactu anmementa JICK, kr; g — yckopeHue
CBOGOJIHOTO MAeHus, M/C°;

K¢n=1— nns Bpamaembix JICK ¢ BepTHUKaIbHBIM IIAPHU-
pom u cMmemaeMmbix JICK, pa3MmeiniaemMblx B CT€Hax, IPU 3TOM
JIOJIKHO BBIMOJHATHCS ycaoBue Y 2> 0,3.

Hns cmemaembix JICK, pazMeniaemMbiX B MOKPBITUU, Ky
ompezensercs mo ¢gopmyne (IpU ATOM JOJDKHO BBITOTHATHCS
ycinosue Y > 1,5):

[{CM:1_1. (37)
' Y

Jns Bpamaembix JICK ¢ rOpH30HTaIbHBIM IIAPHUPOM,
yCTpauBaeMBbIX B cTeHaX, K onpeaensercs no Gopmynam:

1) npu HM>KHEM 1IapHUpE (IIPU ATOM JIOJIKHO BBINOIHSTH-
cs ycnosue Y > 0,5):

K =1+0’3
Y

; (38)

C.M

2) Ipu BEpXHEM IIapHUpPE (IIPH ITOM JOJHKHO BBITIOIHSTh-
cs ycioBue Y > 1):

0,6

K, =1 (39)

C.M
2.17. Koappunuent K, yUUTHIBAIOUIMNA 3ay’KEHHE IPO-
eMa IIpH BCKPHITUH BpamaeMbix u cmemaembix JICK, onpenens-
eTcs 1o hopmynam:
a) st BpamaeMmbix JICK ¢ BepTHKaJbHBIM ILIAPHUPOM,
pa3MeIlaeMbIX B CTEHAX:

23



R-3 = (anp - h3.n) : (40)
Ay,
0) nns Bpamaembix JICK ¢ ropH3oHTaNbHBIM IIAPHUPOM,
pa3MellaeMbIX B CTEHAX:

= (bnpb_ h3.n), (41)

mp
Ilie app — pasMep NPOeMa B HANPABICHUU MEHBIIEH CTOPOHBI
JICK, Mm; byp — pasmep npoeMa B HalpaBiIeHHH OOJbLIEH CTOPO-
uel JICK, M; h;, — BenmuunHa 3ay>KEHHUS IPpOeMa OTHOCHUTEIBHO
MJIOCKOCTH KOHCTPYKIIHH, M;

B) IIpU 3ay>KEHUH IIpoeMa B Cllyyae HEIMOJIHOTO OTKpbIBa-
HUS IAPHUPHON KOHCTPYKIIUU

Kz.n = Socnp% ’ (42)

I21€ Socnpex — MUIOMAAB MPOXOJHOIO CEYEHHUs I Ta3a, UCTEKalo-
IIEro HapyXy, IpU MOBOPOTE KOHCTPYKIHMU HA YTOJ Cppey, M
S« — TJIomaAb MPOXOJHOTO CEUECHHUS IPOEMa, 3aKpPhIBAEMOTO
LIAPHUPHON KOHCTPYKLUEH, M’

r) s cmentaembix JICK K= 1.

[Ipu onpenenenun K, B KauecTBe pacye€THOTO MPUHUMA-
€TCS MEHbIIIee W3 3HAYEHUU, TMOJYYEHHBIX MO0 ¢dopMyam

(40)—(42).
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ITPHJIO’)KEHUE 1

IIpumep pacyera napameTpon
JIerKocOpacbiBaeMbIX KOHCTPYKIUIA

Paccmorpum ciywait pacuera JICK mpu oOpa3zoBanum
B IIPOM3BOJICTBEHHOM TIOMEIICHUH Ta30BO3AYIIHON B3PHIBO-
ormacHoW cmecH. B3ppiBoomacHOe NPOM3BOJCTBEHHOE 3/aHHE
COCTOHUT M3 OJHOTO nomemnieHus (puc. 1).

-

18000

42800 I 1

o
12450
11700
10800
S N
— y 4 v 4 v 4
18000 >

Puc. 1. IIpou3BoacTBEeHHOE 3/1aHKE:

a —w1aH; 6 — paspes (1-1 Ha puc. 1a). Pazmeps! yka3ansl B MM
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JnuHa a, v mupuHa b, MOMEIIEHNs COCTaBIISIIOT COOTBET-
ctBeHHo 42,8 n 18,0 M. CoryacHo paspe3y nomernieHus (1-1 Ha
puc. 1) pacuerHas BbicoTa nomemeHus A, = 12,075 m.

['eomerpuyecknii 00bEM TMOMEIICHHS Vo, OMPEHEsIeTCs
no ¢opmyne

Viow = - by - hy=42,8 - 18 - 12,075 = 9302,58 v’.

Cornacio npumed. 2 U 4 K T1abn. 1 mpuHUMaeTcs, 4YTO
CTpOUTENbHbIE KOHCTPYKIIMU U o0opyaoBaHue 3anuMarot 20 %
reoMeTpuueckoro odbema nomeienus, npudem 60 % 3anuma-
I0T KPYIHOTa0apuTHBIE CTPOUTENbHbIE KOHCTPYKUUU U 000py-
nosanwue, a 40 % — manorabapuTHEIE.

CBoOoanblli 00BEM TIOMEIICHUS V. pPacCUUTHIBACTCS
no popmyme (19):

Ves =9302,58 (1 — 0,01 - 20) = 7442,064 v’

B nomeriennu B aBapuilHON CUTyalluu MOXET 00pa30BbI-
BaThbCsl METAHOBO3/AYILIHAsA roproyasi cMech. JlaBieHue U temrie-
paTypa B IIOMEILEHUH /10 BOCIUIAMEHEHHUS TOPIOYEd CMECH MpH-
HMMAIOTCS paBHBIMHU po = 101,3 xITa, 7, = 20 °C.

Koad¢uimenT crenenn 3amoiHeHuss 00beMa MOMEIICHUS
TOpIOYEl CMECHIO U y4acTus €€ BO B3pbIBE W, = 1.

XapakTepuCTUKH TroproYeil cMecu MPUHUMAIOTCS O JIaH-
HBIM TaOJUIIbI IPHUIL. 2:

Pmax = 1,13 KI/M:; spmax 7,6; €emax = 9,1; Unmax = 0,28 Mm/c;
puxnp = 1,15 xr/ M s €pHkrp = 3,05 €chxrp = 6,0.

Pacuernbie xapakrepuctuku ['C BBIYMCIAIOTCS MO COOT-
BETCTBYIOLIUM (OpMYyJIaMm.

PacuerHast HOpMasbHas CKOPOCTh PAaCHpPOCTPAHEHUS IUIa-
MEHHU omnpenensercs o ¢popmyse (6):

Uup=10,55-0,28 = 0,154 m/c.
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PacderHast iIOTHOCTH Ta3a B MOMEIICHUH TIepe BOCILIA-
MEHEHHEM CMecH orpezensieTcs o Gopmyie (20):

~0,5367-1(1L,15+1,13)

P 10,00367-20

PacueTHast creneHp cCKaTHS TPOAYKTOB TOPEHUS TIpU
B3pBIBE B 3aMKHYTOM 00BeMe orpenenseTcs mo ¢popmyie (9):

e.=0,5(6,0+9,1)=7,55.

O0beM momereHus: ¥, B KOTOPOM TNPOUCXOAUT TOPEHUE
B3PBIBOOMNACHOM cMecH, oripeaensercs u3 ycinoBuid (10)—(12):

Vin=10,5-1-9302,58 (5,0 + 7,6) = 58 606,25 m,

V'=Vaow = 9302,58 .

[TokazaTens MHTEHCHU(UKAIIMN B3PHIBHOTO TOPEHUS O OTI-

peaciaiacTcAa JIMHENHOMN HHTCpHOH}IHI/ICﬁ mo Tabn. 1 B 3aBHCUMO-
CTHU OT CTCIICHU 3arpOMOXKXICHHOCTHU IMOMCIICHUS CTPOUTCIIbHDBI-

=114 KT/M.

MU KOHCTPYKUUSIMHU U oOopynoBaHuem 0, u oobema V, B KoTo-
POM IIPOUCXOJUT TOPEHUE B3PBIBOONACHON CMECH:
- JUIsl MaJIorabapUTHBIX CTPOUTENBHBIX KOHCTPYKIMH H
obopynoBanus npu 0; = 20 %:
(18-10) (9302,58 -1000)
(10000-1000)
- U1l KpPyMHOTa0ApUTHBIX CTPOUTEIbHBIX KOHCTPYKIHUH U
obopynoBanus nipu 0, =20 %:
=64 (10-6)(9302,58-1000)
(10000 -1000)
- i 60 % kpynHoraGaputHbiX U 40 % manmorabapUTHBIX
CTPOUTENBHBIX KOHCTPYKIUI U 000pY10BAHUS:
a=0,6-9,69+0,4-17,38=12,77.

a=10+

=17,38;

=9,69;
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Jonyctumoe n30bITOYHOE JaBlIEHUE B MOMEIEHUH AP o,
npuHUMaeTcs paBHbIM S kla.

B coorBerctBuu ¢ gopmynamu (14)—(16) xosddurment
Bu= L.

Koaddunuent, yunteiBaromuii Bausgaue Gopmbl MoMe-
meHuss U 3Q(EeKT ucTedeHUs MPOLYKTOB TOPEHUs B3PbIBO-
omacuoi I'C, ompenenserca no ¢dopmyne (17), Tak kKak
hey=12,075 M <a,=42,8 M:

0,5(18% +12,075%)
K, = -
1/9302,58

Tpebyemasi miomaab OTKPBHITBIX MPOEMOB B HAPYKHOM
OTPaXX/IEHUH B3PBHIBOOMIACHOTO MOMEIICHUS, TIPU KOTOPOI U30bI-
TOYHOE JAaBJICHUE B HEM IPH B3pbIBHOM ropenuu I'C He mpeBblI-

=0,531.

cUT APy, onipenensiercs o dpopmyie (2):

S _0,105-0,154-12,77-(7,55-1)-1-0,531- y/1,14- 3/7442,064° B
OTKP.Tp \/g -

=130,72 m".

PacueTtHast BUugmMasi CKOpOCTh PaCIpOCTPaHEHUS IIAMEHHU
ompezensercs o Gopmyse (4):

U,=0,5-12,77-0,154 - (5,0 + 7,6) = 12,39 m/c.

[Tockonmbky U, < 65 m/c, BO3MOKHO 3((EeKTHUBHOE HC-
nons3oBanne JICK 1 cHWKEeHHs H30BITOYHOTO JTaBICHUS

B3pI)IBa B IIOMCUICHUU MO0 HpHHS[TOfI JIOH}’CTI/IMOI\/’I BCIIMYHNHBI
5 xIla.

Paccmotpum uetsipe Bapuanta npumeHeHus JICK pasnbix
BHUJIOB.
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Bapuanr 1. B xauectse JICK nnst cHuxeHUs! H30BITOYHO-
IO JIaBJI€HUS B3pbIBA B MIOMELIEHUH PAcCMaTPUBAETC OKOHHBIN
NIEPETIIIET, TIOKA3aHHBIN Ha puC. 2.

n
~ ~ ~ ~
~ ~ ~ ~
~ ~ ~ ~
~ ~ ~ ~
~ ~ ~ ~
~o ~ ~ ~o
al| o
B - -7 - -7
= | ~ - -~ -~ -
- - - -
-~ - - -
-~ - ~ -
-~ -~ -~ -~
~ - - -
A
1405
5970 )

Puc. 2. Cxema oxonnoeo nepeniema

OKOHHBIN NEperieT UMEET YEThIPE OJAMHAKOBBIX 3aCTEK-
JICHHBIX ITpOC€Ma.

IIpyHMMaeTcs, 4TO U1 3aCTEKIEHUS OKOHHBIX IPOEMOB
MCIIOJIBb3YETCS CTEKJIO TOJNIUMHON 5 MM. OCTEKIIEHHE OJMHAPHOE
U IBOMHOE.

PacueTHbIE pa3MEphbI CTCKOJ OIPCACTIAIOTCS 10 q)opMynaM
(25) 1 (26):

aer = 1,405 +3 - 0,005 = 1,42 m;
ber=1,62+3-0,005= 1,635 m.
[Tnomans crexna Se; onpenensercs mno Gopmyie (24):
Ser=1,42 - 1,635 =232 M,
Koaddurment A, paccuutsiBaercs o Gopmyie (27):
1,42
1,635

JluHEWHOW MHTEPIIONSAUEH ONpeneNsoTcs Kodh uIueH-
Tl K, 11 K, (cM. Tabm. 4 u 5):

=0,8685.
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(0,34-0,41)(2,32-2)

K, =041+ = 0,365;
(2’5_2)

K, —1014 (LOS=LODOSESS—08)
(0,9-0,8)

3HayeHWEe TMPHUBEICHHOTO JABIICHHUS BCKPBITHS OKOHHOTO
OCTEKJIeHHUs orpenensercs no gpopmysne (23):

; 5
om0 365-1,044

Koaddurment BCKpHITHS OIWHAPHOTO OCTEKJICHHUS TIPH
B3pBIBE OIPENENAETCs 10 Ta0Jl. 2 TUHEHHON HHTEPIIOJIAIIUCH:

Ko 20,837+ (0,886—0,837)(13,12—13)
b (14-13)

Takum 00pazom, MpH YCTPOICTBE OAMHAPHOTO OCTEKIIe-
HUSl C UCIIOJIb30BAHMEM OKOHHBIX IEPEIIETOB, MOKa3aHHBIX Ha
puc. 2, obecreunBaeTCsl JOCTaTOYHO BBICOKas 3(h(PEKTUBHOCTH
BckpoiTusa JICK.

KoodduumeHT BCKpHITHS JBOHHOTO OCTEKICHHS TIpH
B3pBIBE OIpeieNseTcs Mo Tabul. 3 TMHEHHON UHTEPIIOJIALUCH:

K2 20202+ (0,287-0,202) (13,12 -13)
’ (14-13)

Takum oOpa3oM, TIpH YCTPOUCTBE JTBOWHOTO OCTEKIICHHUS
C MCII0JIb30BaHUEM OKOHHBIX MEPEIJIETOB, IOKAa3aHHBIX HA PUC. 2,
s dpextuBHOCTh BCKphITUS JICK MOXKET OBITH CpaBHHTEIBHO
HEBBICOKOM.

[Mnomanes JICK B HapyXHOM OTpaxJAeHUU MOMEILCHUS
onpenensiercs mo ¢popmyde (1):

- IIPY UCTIOJIB30BAHUH OJIMHAPHOT'O OCTEKJICHHUS:

130,72 5
Shere = ———>155,065 m”;
MK ™0,843

M

=13,12 klla.

=0,843.

=0,212.
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- [IPpU UCIIOJIb30BAHUU ﬂBOﬁHOFO OCTCKIJICHHA:

S _130 72>6166
0,212

Bapuant 2. B kauyectBe JICK paccmorpum cMeniaemyro
naHenb B creHe. IIpyHuMaeM, 4To pasmepsl CMEIaeMOn 4acTu
(omHOrO 3JEMEHTa) paBHBI pa3MepaM OCTEKJIEHHOIO IMpoema
Ha puc. 2 u coctaBisioT 1,405 x 1,62 M, Macca cmeniaemMoil yac-
1 50 KT; BeTpoBas Harpy3ka 0,5 klla. KoncTpykuus kpemieHus
obecnieunBaet otaeneHue JICK or octanbHON 4acTH Hapy>KHOM
orpaxjaaronieil KOHCTpykiuu npu nasienuu 1,0 klla.

[Tnomane snementa JICK Syicxk; onpenensiercst mo gpopmysie

SiicKi = tup - bup = 1,405 - 1,62 =2,276 Mm%,

N30bITOYHOE NaBlieHUE B TIOMEIIEHUH, MIPH KOTOPOM Ha-
yuHaetcs Bekpoitue JICK, onpenensiercst u3 Boipakenus (30):

Aprerp = 2 kl1a;
Apgep = 3,5 - 0,5 + 1,0 = 2,75 klla.
OKOHYATENbHO MPUHUMAETCS OOJIbIIee 3HAYECHUE APpeip =

= 2,75 klla.

Bunno, yto konctpykuusa JICK oGecneunBaer 3HaueHue
ApPrexp HE 0071€€ 0,77 AP 011,

[To dopmyne (35) paccuuthiBaeTcs 3HaUeHUE KOADDUITU-
eHTa Ka:

5
K,=——+-=1,82
2,75
3nayenne KodpduureHTa GopMHUPOBaHUS B3PHIBHOW Ha-
IPY3KH Ha KOHCTPYKUIHH K 5 ONIPENEIAEeTCS METOAOM JIMHEMHOU

WHTEPHIOJISALNH 10 Ta0JI. 6:
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-1 Ka=1,75,e.=7,55:
(1,020-0,804)(7,55-17,0)

K., =0,804+ =0,9228;
' B-7)

-1 Ka=2,0,e.=7,55:

K. =0467+ (0,596-0,467)(7,55-17,0) — 0.5380;

&-=7)
-1 Ka=1,82,e.=7,55:
(0,9228-0,5380)(1,82-1,75) _

K. ., =0,9228- =0,8151.
‘ 2-1,75)
3HaueHue kputepus Y onpenensercs mo popmyiie (36):
y = 27302276 _ 5 40
50-9,81

3nauenue kodpduimenTa K., OINpeaenseTcs B COOTBET-
cTBHH C 1. 2.16:

K.n =1, mockonbky Y > 0,3.

Koadurment Bekpoitus cmemaemoit JICK onpenensiercs
o ¢opmyie (28):

nck 130,72-(1,405+1,62)-2,75-1-1
PP 0,8151-12,77° 40,1547 - \[1,14-50

3,286;

OKOHYATeIbHO NPHHUMAETCS Ki(;;( =1

[Tnomanp JICK B Hapy>KHOM OTpakIeHuu (CTeHax) Io-
MCHICHUA IIPHU UCITOJIB30BAHUHU CMCIIACMBIX nagenei IIPUHATOT'O
tura 1o ¢opmyre (1) Oyner paBHa:

Sex > 132’72 >130,72 ™.

Bapuant 3. B xauectBe JICK paccMoTpena Bpamiaemas
KOHCTPYKIUS C BEPTUKAIbHBIM IIAPHUPOM, aAHAJOTUYHAs
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Mo pa3MepaM MU Macce PAacCMOTPEHHON BO BTOPOM BapHaHTE
CMEIIIAeMON KOHCTPYKITUH.

[IpuHuMaem, 4TO KOHCTPYKIUSI TIPU BCKPHITUN TTOBOpPAYU-
Baercs Ha yron 90° u 3ayxwuBaer cOpocHoit mpoem Ha 0,1 M.
Kpemnnenne konctpykiuu obecneunBaetr otnenenue JICK ot
OCTAJILHOM YaCTU HaApY’>KHOM OrpakJarollel KOHCTPYKLUH IIO-
Metenus npu gasiennu 0,5 klla.

ITo BeIpaxkeHuto (29) onpenensercs 3HAYCHUE Appep:

Apye, =1 Klla;
APyerp =2,5:0,5+0,5=1,75 klla.

OxoHYaTENBbHO NPUHUMAETCA ApPyep = 1,75 Klla.

3nayenue kodpduuuenta K, ompexpensiercs no ¢Gopmy-
ne (35):

5
Ky=—-=2286-
1,75

3navyenne KodduuueHTa GopMHUPOBaHUS B3PHIBHOW Ha-
IrPY3KH HAa KOHCTPYKIUH Ky OMpPEAessieTCs METOI0M JIMHEHHON
UHTEPIOJIALNY 110 TabI. 6:

-1 Ka=2,5,¢e.=7,55:
(0,312-0,242)(7,55-17,0)

K., =0,242+ =0,2805;
‘ &-=7)

- 11a Ka=3,0,.=7,55:

K. =0,150+ (0,196 -0,150)(7,55-17,0) —0.1753;
' &-=7)

- 11 Ka= 2,86, . =7,55:

(0,2805-0,1753) (2,86 -2,5)
(3 - 275)
3HauyeHue kpurepus Y onpenensercs no Gopmyie (36):

K,, =0,2805- = 0,2048.
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Y= 1750-2,276 _
50-9,81

3nauenue kodpduimenta K;,, YIUTHIBAIOIIETO BIHSIHHE
coO0ctBeHHoil macchl JICK, ompeznensercs 1mo COOTHOLIECHUSIM
1. 2.16. ITockonbky Y > 0,3, To ms BpamaeMbix JICK ¢ BepTu-
KaJIbHBIM IIapHUPOM TpuHUMaeTcs K = 1.

KoaddurmenT K, yIUTHIBAIOIIHMNA 3ayKEHHUE MPOEMa TIPH
BCKpbITHH Bpamaembix JICK, onpenenseTcss mo COOTHOMIECHUAM

1. 2.17. TIocKoIbKY KOHCTPYKIMS OTKpbiBaeTcst Ha 90° U 3ayKe-
Hue npoema npoucxoaut Ha 0,1 M, TO K = 1,405-0.1 =0,92.
> 1,405
Koadduuuent BckpoiTus Bpamaemoit JICK onpenensercs
o ¢popmyre (28):
ack _130,72-(1,405+1,62)-1,75-1-0,92

P 0.2048-12,77° 0,154 - /1,14-50

8,12.

=7,656.

OKOHYATENBHO IPUHUMAETCS K iﬁ:f =1

[Tnomane JICK B HapyXHOM oOTrpaxkJaeHHH (CTEHax) IIO-
MEIICHHs TPHU KCIIOJIb30BAHUU BpalllaeMbIX KOHCTPYKIUMH pac-
cMoTpeHHoro Ttuna mmo ¢popmyiie (1) Oyaer paBHa:

Shex = 13 01’72 >130,72 M” -

Bapuanrt 4. B xauectse JICK paccMoTpeHbl 00sier4eHHbIE
3JIEMEHTHI MOKPBITUS B3pbIBOONACHOr0 mnomemenus. Ilpu mpo-
BEJICHUU PACUETOB HCIIOIb30BAaHbl TAKXKE YKA3aHMs, U3JI0XKCH-
HbIE B [9].

Pasmepsl equnnynon JICK: mmmna ay, = 6 M, mupuHa
byp =6 M.

B npanpHedmux pacyeTrax NPUHUMAETCA CIEIYIOIIEE:
OOJIeTYeHHBIE 3JIEMEHTHl PACIONIOKEHBI HA TMOKPBITUHM TaKUM
00pa3oM, 4TO TIPU BCKPHITUH OHU HE OKA3bIBAIOT BIUSHUS JIPYT
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Ha JIpyra 1 Kod((UINEHT, YIUTHIBAIOIINN ITPH BCKPBITHH BIUS-
HUE B3aUMHOTO pACIOJNIOKEHHSI 3THUX DSJIEMEHTOB, paBeH 1.
DTO AonylieHUe caejaaHo B cooTBercTBuu ¢ [9]. Ilpunumaercs
Takke, yto Mexanusm kpervieHust JICK orcyrcTByer.

B cootBerctBum ¢ CII 4.13130.2013 [1] pacuerHas Ha-
rpy3Ka OT Macchl JerkocOpachlBA€MbIX KOHCTPYKIHI TOKPBITHS
(B pacuere Ha 1 M IJIOMIAIN) JIOJDKHA COCTaBIIATh He Oosiee
0,7 xIla.

Takum oOpazom, npuHUMaeTcs pe = 0,7 klla.

Haubonpias BeicOTa paccMaTpuBaeMoOro 3/1aHusl COCTaB-
aset 12,45 m. C y4eToM TOIIIMHBI TOKPHITHS IPU ONPEAECICHUN
a¢dexTa AeiicTBUS BETPOBOW HArPy3KU Ha TMOKPHITHE PHHUMA-
ercs ¢ 3anacoM BeicoTa 15 M. Ilpu onpenenenun kak BETPOBOH,
TaK ¥ CHETOBOM HArpy30K CUHUTAETCS, YTO yroJl HaKJIOHa KPOBIIU
He npesbimaet 10°.

Cornacno CIT 20.13330 (CHuII 2.01.07-85%) [23] moxkHO
HOJTYyYUTh:

so =1 klla; p = 1; wy = 0,38 kIla; k£ = 0,75; c. = —0,7;

£=0,99;y= 14,
I71e S) — HOPMaTUBHOE 3HAYEHHE CHETOBOM Harpy3Ku Ha Tropu-
30HTAJIbHYIO MIPOEKIIUIO MOKPHITUS; L — KOG ULIMEHT mepexoaa
OT BECa CHErOBOT'O MTOKPOBA 3€MJIM K CHETOBOM Harpyske Ha Io-
KpBITHE; W) — HOPMAaTHBHOE 3HAUY€HUE BETPOBOIO JIABJICHUS;
k — KO3(pOUIMEHT, YYUTHIBAIOIINN W3MEHEHHE BETPOBOIO JIaB-
JeHUS TIO BBICOTE; Ce — AadPOAMHAMUYECKHUN KOA(PPUIMEHT;
€ — xoa(durmenT mynabcanuil 1aBaeHus BeTpa; vy — Koddduru-
€HT HaJIe)KHOCTH 110 BETPOBOI Harpy3Ke.

BennunHa cHEroBOW Harpy3kd paccuuThIBaeTCs 1o (op-
MyJie

Ppea =S80 U -Vr= 1-1- 1,4: 1,4KHa.

BenuurHa BeTpOBOI HArpy3KH oIpeaessieTcs mo GopMmyie
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Pps=wo - k- ce-yr(1+Ky0),
rae Ky— koapduuuent nunamuanoctd, Ky = 1,1 [8];

Pps=0,38-0,75-0,7-1,4- (1 +1,1-0,99)=0,583 klIa.

Onpenemnsiercs 3¢ dexTuBHOCTh BekpbiTus JICK B ciryuae,
KOTJ]a OYMCTKA MOKPBITHS B3PHIBOONIACHOTO MOMEIIEHUS OT CHe-
ra He TPOU3BOIUTCH.

ITo ¢popmyne (32):

npu 2,5 pps— Pen= 2,5 - 0,583 — 0,7 = 0,76 xIla > 0;

Pan = 0,76 klla.

[To popmyne (34) MOKHO MOTYYUTh:

Py > 0,5-(0,7 + 1,4) = 1,05 xlla, uro OGonpie pyy,
omnpeneneHHou mo dopmyde (32), ciaeaoBaTenbHO, HAIO TPUHH-
MaTth pyy = 1,05 klla.

Jna cmemaemsix JICK, ycrpanBaembIX B HOKPBITHH I10-
MeIeHusl, o Bropoii ¢popmyre (31) MoxxkHO HaiiTH

Apseip = 0,7 + 1,05 + 1,4 = 3,15 klla,

9TO OOIBIIE Apyerp, OIPEAEIIEMOr0 IO HepBoi U3 dopmyi (31),
CJIEIOBATENBHO, IPUHUMAEM Apyep = 3,15 Kl]a.

Jns onpenenenuss kodpduuuenta K, BBIYUCIUM IO
dopmyie (35) koapPuuueHT Ka:

Ky=—=159.
3,15

3HayeHue KodpduuueHTa GopMHUPOBaHUS B3PHIBHOW Ha-
Ipy3KH Ha KOHCTPYKUUU K, 5 OIPENENIeTCS METOAOM JTMHENHOMN
UHTEPIIOJISAINY 110 Ta0I. 6:
- Ka= 1,5, e.=7,55:
(2,180-1,730) (7,55-17,0)
(8-7)

K, =1,730+ =1,978;
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-1 Ka=1,75,e.=7,55:
(1,020-0,804)(7,55-17,0)

K, ,=0,804+ =0,923;
' &-=7)

-1 Ka=1,59, . =7,55:

K. =1,978— (1,978—-0,923) (1,59-1,5) 1598,

(175-1,5)

Macca JICK ¢ yueTom CHEroBOW Harpy3kH OIpeIeisieTcs
o ¢popmyIe

(Pert Pp.en) Aup By
M ek = P P2,
g
M = (700+;48010) 66 oo

[To ¢opmyne (36) mpoBepsieM BBHINOJIHEHUE YCIOBUS IS
dopmyibl (37):
Y:3’15'1000'6'6:1,5.
7706-9,81

[Tockonbky ycnosue (Y > 1,5) Bomonnsercs, To 1o ¢op-
myiie (37) BeraucisieMm K03 hunueHt K

- 7706-9,81 —0.333.
' 3,15-1000-6-6
VYuureBasg, uro s cmemaeMmbix JICK koaddumment
K, =1, mo dopmyne (28) onpenensiem K03QPHUIIMEHT BCKPHITHS:
ack _ 130,72-(6+6)-3,15-0,333-1
P 0,598-12,77° 40,1547 - |1,14- 7706

[TomyuyeHHble pe3yibTaThl CBHUIETENBCTBYIOT 00 OUYEHb
HU3KOM >dextrBHOCTH BCKphITHa JICK B ToM ciywae, ecnm
OUYHUCTKA IOKPBITHSA B3pPBIBOONACHOIO IIOMEIIEHUS OT CHera

2
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He pousBoauTcs. Tpedyemas miomanb JICK B nanHoMm ciayuae
JIOJDKHA COCTaBHTh S . > 130,72

0,044
HEBO3MOXKHO BBITIOJIHUTE, IMOCKOJBKY IUIOIIAIh BCEH KPBIIIN
PaCCMOTPEHHOTO  B3PBIBOOMACHOTO IOMEIICHHUS COCTaBIISACT
npumepHo 780 M°.

>2071 Mz, a 3To TpeboBaHHE
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ITPHJIO’KEHUE 2

IMoka3aTenn MOKapOB3PHIBOONACHOCTH
HEKOTOPbIX BENIECTB M MATEPHAIOB

CMmecH ¢ KOHIIEeHTpauen

CMecH ¢ KOHIIEeHTpaIueH,
PaBHOI HUXKHEMY

TOPIOYEr0, COOTBETCTBYIOIIEH KOHLIEHTPALIMOHHOMY
Hanvenosanme Uimax Tpeaeny pacpoCTpaHEHUs

TOprOYEro BeuecTBa [LIAMEHA

Crnags | Prmaxs Usmaxs | Cukrips | Prkrps

/e |/ | emax | Eemax | e | pag | ep/y? | EPHKITP | EeHKITP
AKpUIOHUTPHI 117,311,261 8,1 | 9,7 | 0,50 | 58,6 | 1,23 | 53 | 6,4
Anmunossiit cmpt 120,811,241 8,1 9,7 10,41 | 60,4 1,23 | 52 | 6,3
Amunen 79,511,251 81|97 (0,43]|40,0|122| 52 | 6,3
Ammuak 163,4/1,09| 7,2 | 8,7 | 0,10 {102,5| 1,23 | 48 | 5.8
ArneTanbaerus 141,211,25| 8,1 | 9,7 |0,42] 70,6 | 1,23 | 52 | 6,3
ArneTiieH 90,1 1,19 86 {10,4| 1,61 | 26,7 |1,20| 3,3 | 4,0
ArnieToH 121,011,24| 8,1 | 9,7 | 0,44 | 59,0 | 122 | 53 | 64
Benzon 104,6/1,27| 7,8 1 9,3 | 0,47 | 62,3 | 1,23 | 5,1 | 6,1
Byran 75,811,241 80 (9,6 [043]|38,0|122| 52 | 6,3
Byrunanerar 123911,23] 82 (99 [0,38]629|122| 52 | 6,3
Byrtunen 79,0 11,2582 |98 |0,44]38,0|123| 5,1 | 6,1
Byrunossrii cmpt | 92,7 11,26 8,2 [ 9,8 10,39 1 46,3 11,23 | 52 | 6,2
Bununnanerar 160 (1,29 8,3 [10,0] 042 | 80 | 1,24 | 5,1 | 6,1
Bunnnanernien 87,411,241 83199 (0,61 |43,7 122 51 | 6,2
Bogopox 24,710,851 6,9 | 83 2,67 | 3,5 |1,14| 2,1 | 2,8
Tekcan 82,0(1,29(79 (1931039 |41,0|124| 5,1 | 6,1
Texcun 83,7(125(82199]0,53|41,8|123| 50 | 59
Tentan 93,5(1,26| 8,1 (9,7 0,41 ]468 | 123 | 5,1 | 6,1
Tentun 824112582 (981052 |412|123| 5,1 | 6,1
Jlekan 79,3 11,25 8,1 (98 (0,39]39,6|123| 5,1 | 6,1
JIMBUHIIT
(OyTaaueH) 829112382199 (055|41,5|122]| 51 | 6,1

1
HaHHLIe O MMOXKapOB3PbIBOOITACHOCTU BCUICCTB U MAaTCPUAJIOB IIPUBC-

JISHEI coraacHo pabore [9].
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IIpooonsicenue mabnuysl

HaumenoBanue

CMmecH ¢ KOHIIEeHTpauen
roOpIOYero, COOTBETCTBYIOIIEH

CMecH ¢ KOHIIEHTpalueH,
PpaBHOI HUXKHEMY
KOHIIEHTPALHOHHOMY

TOPIOYETO BEIIECTBA Usimas fipeaey ﬁi‘;\[{iifp e

Crnax> | Pmaxs Usimaxs | Cuxrips | Pk

/e |/ | emax | Eemax | e | pag | ep/ye | EPHKITP | EeHKITP
JIMMEeTHIIOBBIN
a¢hup 125,511,241 83199049 |628 | 122]| 51 | 6,2
1,4-JInokcan 14791128 8,1 { 9,7 0,40 | 80,0 | 1,23 | 50 | 6,0
Jluxnopmeran 509,31 1,56| 7,5 | 9,0 | 0,25 |425,0| 1,47 | 5,7 | 6,8
JluxmopaTtan 312,211,411 7,8 1941028 |173,3| 1,32 | 5,6 | 6,7
JlnsTunamMuH 90,6 (1,24] 8,1 | 9,7 10,37 | 453 | 1,21 | 5,3 | 6,3
Jwstunossii adup | 79,1 |11,23] 7,7 19,2 10,50 | 40,0 | 1,22 | 5,1 | 6,1
Nzonentan
(2-Metunbyramuen) | 77,1 1,23 ] 8,1 | 9,7 10,39 | 38,5 | 1,20 | 5,1 | 6,1
W3onponunaMuH 948 11,23182199]032|474 1,22 5,1 | 6,1
W3onponunbenson | 84,1 1,24 8,3 [10,0] 0,38 | 43,1 | 1,21 | 5,1 | 6,1
N3onponumnossiit
CIUPT 111,7/124| 8,1 { 9,8 10,42 | 558|121 | 51 | 6,1
Kpaxmain 160,01 1,37 6,4 | 7,7 10,30 | 40,0 | 1,25]| 2,5 | 3,2
Kcumon 87,0147 8,119,7]034|435|121]| 51 | 6,1
Mertan 63,5|1,131 7,6 19,1 1028 | 31,7 | 1,15| 5,0 | 6,0
Metwmnossiii ciupt 163,711,231 8,1 | 9,7 [ 0,54 | 81,8 | 1,19 | 5,2 | 6,2
Metumtunkeron [110,6/1,28| 8,2 | 9.8 [ 0,43 | 553 | 1,24 | 52 | 6,2
Myka (1 copt) 209,1|1,38] 9,5 |11,11 030|426 | 122 | 3,3 | 43
Heorekcan 77,711,231 82198040388 |1,21| 5,1 | 6,1
Heomnenran 77,0 11,231 8,119,7]1035]|385|1,21| 5,1 | 6,1
Hutpomeran 477,8/1,46| 8,6 110,3| 0,45 | 239 | 1,34 | 5,5 | 6,6
Hutponpomnan 196,7|11,34| 9,4 {11,31 0,48 | 984 | 1,24 | 52 | 6,2
Honan 79,2 11,2482 198043 |396|121| 51 | 6,1
Honen 80,5|1,24| 8,3 (10,0{ 043|403 | 121 | 51 | 6,1
OKTaH 78,1 1,24 8,3 110,0/ 045|392 |121| 51 | 6,1
OKTeH 80,4 |1,24| 84 (10,1{0,45|402|121| 51 | 6,1
Okcup yriepojna 345,3(1,15| 7,3 | 8,8 10,85 [172,7| 1,18 | 4,6 | 5,5
Ilentan 76,8 11,231 82198042 |384|120| 51 | 6,1
[Iponaguen 87,8 1,21 8,6 110,31 0,38 439 |1,17| 5,1 | 6,1
[Iponan 74,1 |1,21] 8,1 19,7]045| 37,1120 51 | 6,1

40




OxoHuanue mabauyvl

CMecH ¢ KOHIIEHTpalueH,

CMmecH ¢ KOHIEHTpauei PpaBHOI HUXKHEMY
HauMeHoBamHe TOPIOYEr0, COOTBETCTBYIOICH KOHLIEHTPALIUOHHOMY
Usmax npejey pacpoCTpaHEeHUs.
TOPIOYEro BEIIECTBA IAMCHH
Cinaxs | Pmaxs Ulimaxs | Caxrips | Prkcries
/M KI‘/M3 €pmax | Ecmax Mm/c /M KF/M3 EpHKIIP | EcHKITP
[Tpormien 78,211,24(18219,710,58|39,1|1,22|5K00| 6,0
IIponunoBsiii
COupT 111,7]1,24| 8,1 { 9,7 10,49 | 558 | 1,21 | 50 | 6,0
[IponmmoHoBbIN
AJIbJEeTU 127,311,241 82 19,8 | 0,50 | 63,6 | 1,21 | 52 | 6,2
Cepoyriepos 302,0/1,40] 7.2 18,6 059 31,7 [120] 22 | 2.7
Crupoin 89,3 (1,24| 84 110,2]0,57 | 31,7 | 1,20 | 2,2 | 2,7
Tomyon 87,6 1,24 83 110,01 0,39 | 43,8 | 1,21 | 5,1 | 6,1
Dypan 126,5/1,26| 8,5 110,2] 0,63 | 63,3 | 1,22 | 52 | 6,2
Dypdypon 161,4]1,29] 8,6 [10,3]027 80,7 [ 1,25] 52 | 6,2

Xnopucteiid metun 258,511,291 7,9 1 9,5 10,29 [130,0] 1,24 | 54 | 6,5

Xnopucteid ot [175,911,28 | 8,1 | 9,7 [ 0,25 ] 88,0 | 1,23 | 53 | 6,3

Xopmpornas 146,0(1,27| 82 19,8 | 0,28 | 73,8 | 1,23 | 5,3 | 6,3
[{ukorekcan 80,0 (1,23 8,1 19,7 ]043]40,0|122] 51 | 6,1
I{ukmorekcaHoH 1042|1126 8,2 19,8 10,70 | 52,1 | 1,22 | 52 | 6,2
I{uknoneHTan 79,6 11,23 8,1 | 9,710,38]398 | 1,21 ] 5,1 | 6,1
[uknonpomnan 83,9 (1,22 8,3 110,0]/ 0,50 | 42,0 | 1,19 | 5,2 | 6,2
1,2-DmokcusTan 142,0{1,28 | 8,3 110,01 0,90 | 71,0 | 1,24 | 5,1 | 6,1
OraH 72,6 11,191 79 |19,51]045]363 | 1,20] 51 | 6,1
OTUIaMUH 81,0 (1,24 | 8,1 9,7]032|420|121]| 52 | 6,2
Drunanerar 147,6/1,28| 82 19,8 | 0,37 | 73,8 | 1,24 | 52 | 6,2
OTuieH 73,8 11,18 8,3 |10,0] 0,74 | 36,9 | 1,18 | 5,1 | 6,1
DTHIeHAMIH 92,6 1,241 8,119,7]1046|46,8 | 121 | 52 | 6,2
Otunossiit cnupt 125,511,271 8,1 | 9,7 [ 0,56 | 62,7 | 1,21 | 5,2 | 6,2
Orundopmuar 174,5/1,28| 8,1 19,7 1040| 873 | 1,24| 53 | 6,3

II'pumeuanu e. IlpuBeneHHbIe XapaKTEPUCTUKHU AT MBLIEBO3-
JTYUIHBIX CMecel IPU HaJIMYUH COOTBETCTBYIOIINX JAHHBIX (O KPYTTHOCTH
YaCTHULl, BIQXKHOCTH U T. II.) CIEAYyeT YTOUHATh IPUMEHHUTENIBHO K KOHKpPET-
HBIM ycioBusM roperus I'C.
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IMPUJIO’)KEHUE 3

PacyeTr MaccoBoii KOHIIEHTPALIMHU I'OPIOYEro
B roprouei cpene

3nauenus Cyxkrp, F/M3, A Chax, F/M3, st I'T m mapos
JIETKOBOCIUTAMEHSIOIIEHCS U TOPIOYEH KUAKOCTH MOTYT OBITh
OTIpEICIICHBI IO CISAYIOMUM (hOPMYIIaM:

1) ecnu uzBectro 3nauenune HKIIP, % (00.):

22,413-(1+0,003671,)

rae M — MonsipHas Macca BEIIeCTBA, KI/KMOJb, OMpeeseTcs
10 CINPaBOYHBIM JaHHbIM;, C,; — HWKHHUN KOHICHTPAIIMOHHBIH
npelen pacrnpocTpaHeHus IiameHu, % (00.), ompemensieTcs
0 CIPABOYHBIM JTaHHBIM;

2) ecmu Hem3BecTHO 3HaueHue HKIIP, % (06.), To co-
riacHo [24]

CHKHP =

44,62 M ’ (I13.2)
(1+0,00367 1,) (8,684 B +4,679)

rae B — crexuoMeTpuuecKkuil Ko3((GUIMEHT KUCI0poia B peak-
LIUU TOPEHUs, onpeaensercs no [22];

3) ecnu U3BECTHA CTEXHMOMETpUYECKas KOHLIEHTpaLus,
% (00.), Torna

c - 10MC,_, ’ (I13.3)
T22,413-(140,003671,)

rae Ce. — crexuoMerpudeckas koHmeHtpauus [T umm mapos
JIBX u I')X, % (06.), onpenensiercs mo [22].

4) Ecii HEeW3BECTHA CTEXMOMETpPUYECKas KOHIICHTpa-
s, % (00.), Toraa

CHKHP =

o _ 44,62 M ' (I13.4)
" (140,003671,) (1+ 4,484 B)

42



3HaueHue Cpax JUISI TOPIOUMX MBLIEH, coryiacHo [25],
omnpenensercs mo popmyie
Cmax = 3CH]<1'[p. (H35)

[Tpu yyacTum BO B3pbIBE TMOPUAHBIX HJIM MHOTOKOM-
MIOHEHTHBIX CMECEH OMpPEAEIICH CICAYIONUN MOPSAIO0K TCUCTBUM:

- ISl KOKJOTO U3 BEIIECTB PACCUUTHIBAIOTCS MMapaMeT-
PBI, HEOOXOIUMBIC /I ONPEACIICHUS PACUYCTHOW BHUAMMOM CKO-
POCTH pacnpocTpaHeHus miaMenu Up;

- BBIOHMpAETCsl MAaKCUMaJIbHOE M3 PACCUYMTAHHBIX 3HAUE-
nue U,,.

JlanpHemui pacyeT NMPOBOAUTCS MO BEUIESCTBY, MJIA
KoTOporo 3HaueHue U, sABigeTcs MakcuMalabHbIM. Macca Belne-
CTBa B JJAHHOM CJy4ae NMPUHUMAETCS PaBHOW CYMMAapHOM Macce
BCIICCTB, y‘-IaCTBYIOH_[I/IX BO B3pBIBe.
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