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1 BBenenue

Hacrosimas Meroauka npenHazHaueHa Uil pacueToB BbIIEIECHHH (BBIOPOCOB) 3arps3HSIONIMX
BEIIECTB B aTMocepy HEOPraHM30BaHHBIMH HWCTOYHUKAMH TMPEIIPHUITAN  MPOMBIILICHHOCTH
CTPOUTENIbHBIX MaTepuaioB. OHa MO3BOJISET MPOM3BOIUTH PacueT MOIIHOCTU BbiaeneHus (r/c,
T/TOA) BpPEOHBIX BEHIECTB B arMochepy OT XpaHUIUII MBUISIIUX MaTepUaloB, Ha y3Jax HX
MIEPECHINKH, ITPH MEPEBAIOYHBIX paboTax Ha CKJajae, pu OypeHuu nryp(oB U CKBaXKUH, B3PBIBHBIX
U TOTPY304YHO-Pa3rPy304HBIX pabOTax.

[Tony4eHHble pe3ynbTaThl MOTYT OBITH UCIIOB30BAaHBI MPH y4eTe U HOPMUPOBAHUHU BHIOPOCOB
3arpsA3HSIONIMX BEHICCTB OT HEOPTaHM30BAHHBIX HCTOYHUKOB MPEANPHITHH, TEXHOJIOTHYECKHUE
IPOIECCH KOTOPBIX CBSI3aHBI C MPOU3BOJICTBOM M XPaHEHHUEM CTPOHMTEIILHBIX MAaTEPHAIIOB, a TAKIKE B
9KCICPTHBIX ONCHKAX [Jid OHNpPCACICHUA ISKOJOTMYCCKHUX XAPAKTCPHUCTHUK TMPUMCEHACMOTO
000pyIOBaHUS.



2 CchUIKM Ha HOPMATUBHBIE TOKYMEHTHI

MGTOI[I/IKa pa3pa60TaHa B COOTBCTCTBHUHU CO CICAYIOIIMMU HOPMATUBHBIMH NOKYMCHTAMMU:

21 T'OCT 17.2,1.04-77. Oxpana npupojsl. ATMochepa. ICTOUYHUKH 1 METEOPOJIOTHUECKHUE
(bakTOopHkI 3arps3HEHNs, TPOMBIITUICHHBIC BRIOpOCHl. M.: M3gaTenbcTBO cTanmapToB, 1978.

22 T'OCT 17.2.4.02-81. Oxpana npuponsl. ATmMochepa. Obuue TpeboBaHUS K METOIaM
omnpeeNeHus 3arpsa3Hstonux Beniects. M.: M3natenscTBo crannapTos, 1982.

2.3 3akon P® ot 04.05.99 1. «O6 oxpane armochepHoro Bozayxan, Ne 9603.1999.

2.4 3akoH P® o1 19.12.91 r. «O06 oxpaHe oKpyx)arouei IpupoaHoi cpeas», Begomoctu
CHJNe 10, 1992 1., c1.457
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3 TepMHHBI U ONIPEICTECHUS

Tepmunbl

Onpenenenust

3arpsizHeHne aTMochepsl

[octymnenne B arMocdepHbIi BO3AYX WIU
o0pa3oBaHHE B HEM BpEIHBIX (3arps3HSIONTNX )
BEIIECTB B KOHIEHTPALMUSX, IPEBBIMIAOIINX
YCTAHOBJICHHBIC TOCYAAPCTBOM TUTHCHUYCCKUC

U DKOJNOTHYECKHME HOpPMBI KauyecTBa
aTMocepHOro Bo3myxa
3arpsizuHstoniee (BpeIHOe) BEIIECTBO [Ipumecr B aTmocdepe, OKa3bIBAIOIIAS

HeOJIaronpusITHOE JEWCTBUE Ha OKPYXKAIOIIYHO
CpeAay U 310pOBbE HACEJECHUS

Heoprann3oBaHHbIi HCTOYHUK BBIJICICHUS
BpPEIHBIX BEIECTB (HEeopraHU30BaHHBIN
HCTOYHHUK)

HNcTouHuK BBIIEIEHHS, OT KOTOPOTO
BpEIHbIC BEILECTBA, HE IPOXOAS YCTPOWCTB,
JOTIOJIHUTEIbHO 33JAI0IIUX CKOPOCTh U MECTO
BbIOpOCA, TMOCTYHAlOT HEMOCPEACTBEHHO B
arMoc(epy, €cIM HMCTOYHHUK HaXOIWTCS BHE
IIOMEILEHUs, WIA 4Yepe3 OKOHHbIC W JBEPHbIC

IpOeMbl TIOMEUICHWH, He 000pyIOBaHHBIE
CUCTEMOU BEHTWIALINU
VY nenbHOE BBIJIEICHUE BPEAHOTO BEIIECTBA Onpenensiemas pacueTHbIM 5 0)041

HHCTPYMCHTAJIBHBIM METOAOM BEJIMYHMHA MacCChbl
BPEAHOI0 BEIIECTBA, BBIACIIAIOLICTOCA B XOA€
TCXHOJIOTMYCCKOro Iponecca, OTHCCCHHAasA K

EINHULIE MaTepUATBHOTO [OKa3aTems,
XapaKTEPU3YIOIIETO 3TOT MPOIIECC
BaioBoe BeIziesIeHHE BPETHOTO BEIIECTBA Benmnunna Maccel  BpemHOrO — BEIIECTBa

OTXOJIIETO OT MCTOYHUKA BBIJACNCHHUS 3a
onpeJeNeHHbIN (OTYETHBIN) IEPUO] BPEMEHH

VY nenpHBIA BEIOPOC BPEIHOTO BELIECTBA

YacTh BEMUYMHBI YAEIHHOTO BBIICICHUS
normajaronias B armochepy. Ompenensercs Kai
Pa3HOCTb BEJIMYMH YAEIBHOIO BBIAEIECHUS U €rc
YJIOBJICHHOM 1 00€3BpeXEHHOMN YacTu

Banossrii BEIOpOC

YacTe BajloBOTrO BBIACICHUA BpPCAHOTO
BEIECTBa, IOcTynaromas B armocdepy 3a
OTYETHBIN nepuona BpemeHu. Onpenensercs Kak
Pa3HOCTH KOJIHNYECCTB OTXO0OAIIECT O n
YIJIOBJIEHHOTO BPEIHOT'O BEIIECTBA

* OnpeneneHust TEPMUHOB B3STHI U3 [2, 11.2.3].



4 O0uuMe mMoa0KEHUs

41 B meroauke npuBeaeHb! (POPMYIIBI 111 paCYETOB BEIOPOCOB OT CIEIYIOIIMX UCTOYHUKOB

3arpsi3HEeHUs! BO3AYIIHOTO OacceiiHa:

MIEPECHINKH MBUISIINX MATEPUAIIOB,

CKJIQJIbl, XBOCTOXPAHUIIHIIA;

OypoBBIE€ pabOTHI;

B3PBIBHBIC PAOOTHI.

4.2 OCHOBHBIMH BPEIHBIMH BEIIECTBAMU B BBIOpOCAX TMEPEUUCICHHBIX HCTOYHUKOB
SIBJISIFOTCS TBEPJIBIE YaCTHUIIbI, IPU B3PBIBHBIX Pa00Tax Takke OKCHUJ YriIepoJa U OKCHUJIBI a30Ta (B
nepecyeTe Ha JUOKCH]I a30Ta).

43 Tlpu omnpeneneHWHd BbIIEICHUNH (BBIOPOCOB) OT HEOPTraHW30BAHHBIX HCTOYHHKOB
UCIIONB3YIOTCSI PAacueTHBIE METOABl C TPUMEHEHUEM VYACIBbHBIX TIOKa3aTelel BBIICICHUS
3arps3HSIOIINX BEIECTB.

4.4 Meroauka BBITIOJIHEHA Ha OCHOBaHHUU paHee pa3paboTaHHOM
HIIO «Coro3ctpomakoiiorusi» (B Hacrosimee Bpems 3AO0 «<HUIIMOTCTPOMy) metoauku 1mo
pacdeTaM BBEIOPOCOB OT HEOPTaHW30BAHHBIX HCTOYHUKOB B IMPOMBIIIICHHOCTH CTPOUTEIHHBIX
matepuanoB [20], Ilpu pa3zpaboTke HacTOANIEH METOIMKHN paHEe NMOJyYESHHbBIC TaHHBIE OBLIH
nepepaboTaHbl, OOOOIIEHBI H. IOMOJHEHBI C TIOMOIIBID MAaTEPHAIOB HATYPHBIX 3aMEPOB,
npoBoauMbIX B 1990-1999 r.r. nogpasaenenusamu 3A0 «HUITMOTCTPOM».



5 TlepechInKU NBIISIIUX MAaTEPHUAIIOB

MHTEHCUBHBIMU HEOPTAaHW30BAHHBIMM HMCTOYHUKAMU MBUICOOPAa30BaHUS SBISIOTCS
MEPECHIIKY MarTepuana, IOrpy3ka marepuana B OTKPBITBIE BaroHbI, IIOJIyBaroHbI, 3arpys3ka
MaTepuaia rpeiidepoM B OyHKEp, CCHIIIKa MaTepuajia OTKPBITOW cTpyed B ckiam U T.A. OOBbeMbI
MBUIEBBIZICTICHUH OT BCEX ATUX HCTOYHUKOB MOTYT OBITh paccuuTaHsbl 1o dpopmyie (1):

M=K K ;- K3 Ky~ Ks- K7 *Kg - Ko* B -G, -10°/ 3600, 1/c (1)
a JIJIsl BAJIOBBIX BEIOPOCOB (2):
Hrp:Kl 'KZ'K3'K4'K5'K7 'Kg'Kg'B'Groﬂ,T/FO,I[ (2)

rne Ky - BecoBas nons mpuieBoi gpakiuu B Marepuane (tabmuua 1). Onpexnensiercs myTem
OTMBIBKH U IIpOCeBa CpeaHel mpoObl ¢ BbleneHueM (paxiuu neuti pazmepom ot 0 1o 200 MrM;

K, - nmons mpu (OT Bcel BECOBOM MbLIH), TIepexoAsias B a’dpo3oib (tadmmua 1). [IpoBepka
(aKTUYECKOTO TUCIEPCHOIO COCTaBa IMbUIM U yTOUYHEHHUE 3HadeHus K, mpousBoautcs oT6opoM
npo0 3anbUICHHOTO BO3[yXa Ha IpaHUIAX MbUBIIET0 00BeKTa (CKiIaga, XBOCTOXPAHWIIHILA) MPH
CKOpOCTH BeTpa 2 M/c, IYIOIIEro B HAIIPaBJI€HUH TOYKU 0TOOpa MPOOHI.

K3 - ko3 dunment, yauThIBaronnii MECTHBIE METEOyCIoBHS (Tabnuna 2);

K4 - x0o3QduiueHT, yuuThIBalOUU MECTHBIE YCIIOBHS, CTENEHb 3alIUIIEHHOCTH Y3Jia OT
BHEIITHUX BO3JICHCTBHM, YCIOBHS MbLIe0Opa3oBaHus (Tabmuma 3);

Ks - ko3¢ ¢dunment, yauTbIBaIONIMNA BIXHOCTh MaTepHalia, ONpeleNseTcsi B COOTBETCTBUH C
naHHbIMU Tabmuiel 4. Ilon BIaXXHOCTBIO Marepualia MOHUMAeTcs BJIAKHOCTb €ro IbUIEBOH U
Menko3epHucTor Gpakiun (d < 1 mm );

K7 - ko3¢ dunment, yuuTeIBaOmui KPyMmHOCTh MaTepualia, MPUHUMAETCS B COOTBETCTBHH C
TabauIEeH 5;

Kg - mompaBouHblii K03()(PHUUMEHT Ui pa3NUYHBIX MaTE€pPHalOB B 3aBUCUMOCTH OT THIIA
rpefidepa (Tabnuua 6), [1], mpu UCOIB30BAaHUM WHBIX THIIOB MEPErpy304HBIX YCTpoiicTB Kg = 1
(2]

Ky - mompaBouHbii K03(h(PHUIMEHT TPH MOIITHOM 3aJITIOBOM COpOCce MaTepuaia Npu pasrpy3Ke
aBTocamocBana. [Ipuaumaercs paBabiM 0,2 mpu cOpoce matepuana BecoM 10 10 1, u 0,1 - cBbITIIE
10 1. 17151 ocTadbHBIX HEOPTaHM30BAHHBIX HCTOYHUKOB KOd(uuueHT Ko BbIOpaTh paBHbIM 1

B - ko3 dunmeHT, yIUTHIBAIOINI BHICOTY MEPECHINKH, IPUHUMAETCS 10 TaHHBIM TaOIHUIIbI 7;

Gy - cymMapHOe KOJIMYECTBO IepepabaThiBaeMOro maTepuana B uac, T/dac. Ompenensercs
TJIABHBIM TE€XHOJIOTOM TMPEANPHUSITHS.

Grog - CyMMapHO€ KOJIMYECTBO IepepabaThIBaeMOro MaTepuaja B TEYEHHE Toja, T/TOJ.
Omnpenensercs TIaBHBIM TEXHOJIOTOM TPEANPHUITHS HAa OCHOBE (AKTHUECKH MepepadoTaHHOTrO
MaTepHuaia Win IUIAaHUPYEMOTO Ha TOJI.

[MPUMEYAHUE.

B pacyerax mnpu3eMHBIX KOHIEHTpaluil 3arps3Hsomux BemecTB (3B) momkHBI
HCIIOJIb30BaThCs MOIIHOCTH BBIOpocoB 3B B atmocdepy, M (1/c), oTHecenHbIe K 20-TH MUHYTHOMY
MHTEPBALY BPEMEHH.

D10 TpeboBaHHWE OTHOCHUTCS K BhIOpocaM 3B, mpomomkutensHoCTh, T (C), KOTOPBIX MEHBIIE
20-tu munyT (T < 1200, c). JInsg Takux BBIOPOCOB 3HA4Y€HHE MOITHOCTH, M (T/c), ompenensercs
CIIEIYIOIINM 00pa3oM:

M = Q /1200, r/c 3)

rae Q - oOmras Macca 3B, BBIOPOIIEHHBIX B aTMOC(epy W3 PaccMaTpPUBAEMOTO HCTOYHHKA
3arpsi3HEHUsT aTMOC(ephl B TeUEHHWE BPEMEHHU ero nerdcTBus T.



Tabnuna 1 - 3nauenue korpdunuenton K, K, n1s onpenenenus BbIOPOCOB MbLIN

n/n | HaummeHoBanme marepuana [LnoTHOCTB BecoBas nons Hounsa neliu,
Marepuaia, /em’ neiIeBoi Gppakmuu K nepexoasuia
B MaTepuaie s B adp030Jib,
K>
1 |Orapku 3,9 0,04 0,03
2 |Kmunkep 3,2 0,01 0,003
3 |Ilement 3,1 0,04 0,03
4 |M3BecTHSK KapbepHbBIN 2,7 0,03 0,01
5 |W3BecTHSIK ApOOICHHBII 2,7 0,04 0,02
6 |Meprenb KapbepHbIT 2,7 0,03 0,01
7 |Meprenb aApoOIEeHHBIIH 2,7 0,05 0,02
8 |H3BecTh KOMOBas 2,7 0,04 0,02
9 |H3Becth MOJIOTast 2,7 0,07 0,05
10 |I"'paHUT KapbepHBII 2,8 0,01 0,003
11 |I'panut apobaeHHbII 2,8 0,02 0,04
12 | Mpamop KapbepHBIi 2,8 0,02 0,01
13 |Mpamop apo6ieHHbIi 2,8 0,04 0,06
14 |Men 2,7 0,05 0,07
15 |T'umnc kapbepHbIT 2,6 0,03 0,02
16 |I'nnc MOJIOTBIN 2,6 0,08 0,04
17 |JloJOMHUT KapbepHBII 2,7 0,03 0,01
18 | JomoMuT ApoOIeHHBII 2,7 0,05 0,02
19 |Omoka 2,65 0,03 0,01
20 |IlermaruT 2,6 0,04 0,04
21 |Tuetic 2,9 0,05 0,02
22 | KaommH 2,7 0,06 0,04
23 |Hedemun 2,7 0,06 0,02
24 | I'muuaa 2,7 0,05 0,02
25 |Ilecok 2,6 0,05 0,03
26 | Ilecuanux 2,65 0,04 0,01
27 | Cnrona 2,8 0,02 0,01
28 | Ilomesoit mmar 2,5 0,07 0,01
29 | Hlnax 2,5-3,0 0,05 0,02
30 | Juopur 2,8 0,03 0,06
31 | Iopduponmast 2,7 0,03 0,07
32 | I'padur 2,2-2,7 0,03 0,04
33 | Yroms 1,3 0,03 0,02
34 | 3ona 2,5 0,06 0,04
35 | AuatomMuTt 23 0,03 0,02
36 | Ilepiut KapbepHBbIH 2,4 0,04 0,01
37 | IlepauT roToBas NPOAYKIUS 2,4 0,04 0,06
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IIponomkenue Tabauibs 1

n/n | HaumeHoBanue mMaTepuana ITmoTHOCTE BecosBas nons Jost ibLH,
Marepraa, r/em’ neiieBoit ¢pakmuu Ky |mepexopsimas B

B MaTepuaie a’po3oib, K

38 |Kepamszur 2,5 0,06 0,02

39 |Bepmukynut 2,6 0,06 0,04

40 |Arjonoput 2,5 0,06 0,04

41 |Tyd 2,6 0,03 0,02

42 |Tlem3a 2,5 0,03 0,06

43 |Cynbdar 2,7 0,05 0,02

44 |Illamort 2,6 0,04 0,02

45 |CMech mecka 1 U3BeCTH 2,6 0,05 0,01

46 | Kupmuy, 60it * 0,05 0,01

47 | MunepanpHas Bata * 0,05 0,01

48 |Illebenka * 0,04 0,02

49 | I'paBuit * 0,01 0,001

50 | Oy qpeBecHbIe * 0,04 0,01

51 |Ilecyano-rpaBuiiHas cMmech |2,6 0,03 0,04

(IITC)

* BpaTh M0 HCXOJHOMY MaTepuany

Tabnuma 2 - 3aBucuMocTh BeauduHbl K3 oT ckopoctu BeTpa**

CkopocTh BeTpa, M/c

3nauenus koddummenta Ks

1o 2 1,0
2-5 1,2
5-7 1,4
7-10 1,7
10-12 2,0
12-14 2,3
14-16 2,6
16-18 2,8
18 u BBIITIC 3,0

** PacueThl 3arpsi3HEHUsT aTMOC(hEpBbl MPOBOJATCS MPU MPOU3BOJIBHOM HabOpe CKOPOCTEH
or U=0,5 m/c no U=U* (ckopocts BeTpa 95% obGecneuennoctu). [Ipu pacuerax pacceuBaHUs
KaXJI0M M3 paccMaTpHBA€MbIX CKOPOCTEH JOJDKHO COOTBETCTBOBATH OIpPENEIIEHHOE 3HadYeHUe
MaKCHUMaJbHO pa3oBoro BeIOpoca. [lo00HBIE UCTOYHUKH (BBIOPOC KOTOPBIX HM3MEHSAETCS MpHU
M3MEHEHUHU CKOPOCTHU BETpa) KJIacCUPUIUPYIOTCS CrelMaIbHbBIM 00pa3oM, HallpuMep, Kak THI 5
npu ucnonp3zoBanuu YIIP3A cepun "Dxonor". BamoBsie BEIOPOCHI 32 paccMaTpUBAEMBbIN MTEPHOT
OTIPENIENAIOTCS IO CPEAHUM 3HAYEHUSIM CKOPOCTH BETPA U BIAYKHOCTH TOTO IEPHOIA.




Tabnuna 3 - 3aBUCHMOCTD BeIMUUHBI K4 OT MECTHBIX YCIOBHUI

MecTHbie K4

ycloBus IIpn xpanenun u |[Ipu nepecsinke [Ipu xpanenuu u IIpu nepeceinke
nepeceinke  [IM* |TIM* ¢ MIEPECHINIKE YITISI B |YIJIs B Kapbepe ¢
0e3 TpUMEHEHHs |IPUMEHEHHEM Kapbepe 6e3 PUMEHEHUEM
3arpy304HOro 3arpy304HOTO MIPUMEHEHHS 3arpy304HOro
pykaBa pykaBa 3arpy304HOro pyKaBa

pyKaBa

Cknagpl,

XpaHWINIIA,

OTKPBIThIE

a) ¢ 4-X CTOpOH 1,0 0,01 1,0 0,2

6) ¢ 3-x cropon  |0,5 0,005 0,8 0,16

B) ¢ 2-x ctopon |0,3 0,003 0,6 0,12

MOJIHOCTBIO U C 2-

X CTOPOH

YaCTUYHO

r) ¢ 2-x ctopon  |0,2 0,002 0,5 . 0,1

n)c 1-i 0,1 0,001 0,1 0,02

CTOPOHBI

%K) 3aKkphIT ¢ 4-x {0,005 0,00005 0,1 0,02

CTOpOH **

*[IM - mpLIsIIMe MaTepHUabI;
**npu mepeBoJie HEOPraHW30BAHHBIX HMCTOYHHMKOB Y3j1a TEPECHITKH B OpPTraHW30BaHHBIE TIPH

OTCYTCTBHM aclUpalil CUUTaTh BbIOpoc mbuid B atMmocdepy 10 30% oT ero HOPMAaTUBHOIO
IIOKa3aTess PU acUpaluy y3ia.

Tabnuua 4 - 3aBUcUMOCTb BeTMYHHBI K5 OT BIaXXHOCTH MaTepuaIoB

Brnaxxunocts marepuanos, % * K; Ks (ms yros B
Kapbepe)
0-0,5 1,0 2,0
1o 1,0 0,9 1,5
1o 3,0 0,8 1,3
1o 5,0 0,7 1,2
o 7,0 0,6 1,0
1o 8,0 0,4 0,7
10 9,0 0,2 0,3
1o 10,0 0,1 0,2
Cspiare 10 0,01 0,1

* IpU CTAaTHYECKOM XPAaHEHUU U MEPECHINKE MecKa BIaXHOCThI0 3 % u Oosee - BEIOPOCH

cuntarh paBHbIMU 0. J[7s1 APYruX CTPOUTENBHBIX MaTEpUAIOB BBIOPOCH cUMTaTh paBHBIMU ( mpu
BIIaXHOCTH CBhIIe 20 %.



Tabnuma 5 - 3aBUCHMOCTh BeTUUHHBI K7 OT KPYITHOCTH MaTepraioB

12

Pa3mep kycka, Mmm K5

500 u Goiee 0,1
500-100 0,2
100-50 0,4
50-10 0,5
10-5 0,6
5-3 0,7
3-1 0,8
1 1,0

Tabnuna 6 - 3aBucuMOCTh BenuuuHbl Kg OT Tuma rpeiidepa u poaa neperpyxxaemMoro

mMarepuaia
Ne |I'pysomons Tum Benmunna kosddunmenta Kg B 3aBUCHMOCTH OT TIEPETPY>KaeMOro
wh | EMHOCTB rpeiidepa | Marepuana
KpaHa, T KaMEHHBIH [le6enn IECOK Imrc
yroJib
1 2 3 4 5 6 7
1 |5 2592A 0,452
2 5 2592b 0,453
3 5 2630A 0,474
4 10 2871B 0,216
5 10 3298A 0,199
6 10 3298b 0,21
7 15 2586A 0,157
8 16 3599A 0,134
9 16 3748 0,13
10 |16 3899 0,123
11 |16 4127 0,13
12 |5 26316
13 |10 2133A
14 |10 3829
15 |5 2583B 0,898 0,427 0,6
16 |5 2583 0,898 0,427 0,6
17 |5 3089A 0,744 0,338 0,52
18 |10 2872B 041 0,21 0,3
19 |10 3292B 0,41 0,21 0,3
20 |10 3383b 0,362 0,184 0,286
21 |10 3555A 0,413 0,21 0,3
22 |10 3555B 0,39 0,22 0,32
23 |15 23741 0,292 0,14 0,21
24 |15 25871 0,271 0,166 0,215
25 |16 3319A 0,231 0,14 0,182
26 |16 3445A 0,245 0,15 0,193
27 |16 3830 0,216 0,15
28 |5 2452B
29 |5 2475b
30 |10 2745A
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[ponomxenue TabauIb 6

1 2 3 4 S 6 7
31 [10 3963
32 |16 3104

Tabnuma 7 - 3aBUCHMOCTH BEJTUYHHBI B OT BBICOTHI MEPECHITTKU

Bricora nagenus Marepuana, M B

0,5 0.4
1,0 0,5
1,5 0,6
2,0 0,7
4,0 1,0
6,0 1,5
8,0 2,0
10,0 2,5

[TPUMEP 1. PaccuntaTh yaeiabHbIH U BaJIOBBIN BEIOPOC MBLIM IIPU BBHITPY3Ke Tpelidepa Ha
cknan. Pacuerneie mapametrpsl npuBeneHsl B Tabmuie I1. 1.1 (Ipunoxenue 1).

5.1 Ilepechinka yrius

CyMmmapHass macca TBEPABIX YAaCTHIl, BBIACISIOMUXCA TPU TPOBEIACHUH BCEX BHJIOB
MOTPY304YHO-PA3rPy30YHBIX padOT B Kapbhepe, onpenessieTcs mo Gopmysie:

M=K; K4 Ks B q": I - (1-7) - 10°, T/rox 4)

rae qy, - YAeTbHOE BELIEICHHE TBEPBIX YACTHI[ C TOHHBI OTIPYKaeMOTo (IIeperpykaeMoro)
yrist, T/T (mpuHuMaetcst paBHbIM 3,0 /T [4-8]);

I1,,- KOTMYECTBO OTIPyKaeMoro (Imeperpy’kaeMoro) yris, T/To;

N - CTENeHb yJaBJIWBAaHHUS TBEPIABIX YAaCTHUIl ' B THIJICYIaBIUBAIONIEH YCTaHOBKE,
JIOJIsl €OUHMIIBI - OIpenessieTcs Mo JaHHBIM (pakTHuecKuX u3MepeHuid. B [9] mpemnoxkeHsl narb
croco6oB OOpbOBI ¢ mbUIeHHEM MOBepXxHocTed. Ecnm cpexncTBa mblIenogaBiICHUS He
HCIIONIB3YIOTCS, TO KO3 UIIMEHT 1| caeayeT BIOpaTh paBHBIM (.

s pacuera HopmaTtuBoB [1/IB cymmapHas mMacca TBepIBIX 4acTHIl (TI/C), BBIAEISAEMBIX IPU
MOTPY30YHO-Pa3rpy30uHBIX paboTax, onpeaessercs no popmysie:

M=K; Ky - Ks B -y - T, - (1 -m)/3600, r/c (5)

riae [1,- MakcuMabHOE KOJIMYECTBO OTIPYX)aeMoro (Tieperpykaemoro) yris, /4. CymMmapHas Mmacca
TBCPAbIX 4aCTUILl, CAYBACMBIX IIPU TPAHCIIOPTUPOBAHUU FOpHOI>'I MacCChl OTKPBITBIM JICHTOYHBIM
KOHBelepoMm, onpeaenseTcs mo Gopmye:

M&=3,6-Ks - Ks WeL-1-y-T- (1-m), (6)
TrOon

rae Wy - yaenbHasi CIIyBa€MOCTb TBEPJIbIX YACTHUIL C IGHTOUYHOTO KOHBeWepa (MpUHUMAETCS
paBroi#i 3 - 107 kr/(M° ¢) [10]);

L - muprHa KOHBEHEPHOH JICHTHI, M;

1 - nmuHa KoHBeiepa, M;

Y- K03pGUIIMEHT U3MeNTbYeHHS TOPHOH Macchl (mpuHUMaeTcs paBHbM 0,1 [11]);
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T - rogoBoe KonnyecTBO pabovnx 4acoB, 4/TO/I.
s pacuera HopMatuBoB I1JIB cymmapnass macca TBepawpix yacTuil (T/C), CAyBaeMbIX NHpH
TPAaHCIIOPTUPOBAHUHM TOPHOW MAacChl OTKPBITHIM JICHTOYHBIM KOHBEHEPOM, ONpEnelseTcs I10

bopmyre:
Mc=K; Ks W L-1-y-T-(1-m)-10°, r/c (7)
[Ipu pasrpyske-norpys3ke yrisi BHE Kapbepa pacueT BBIOPOCOB JOJKCH MPOBOIUTHCS IO
dopmynam (1-2).

[TPUMEP 2. PaccumTaTh BBIOPOCHI TBEPIbIX YaCTHI[ MpPH MOTpy3ke yris. PacueTHbie
napametpsl npusenensl B Tadbnune I1. 1.2 (Ilpunoxenuel).

6 CkJiazibl, XBOCTOXPAHUIHIIA

[Ipu xpaHeHUH MHUTAIINX MaTEPUAJIOB ISl pacdeTa ClieyeT IPUMEHSITh GhopMyIry:

M=K Ks K Kz q Fpas + Ka'Ks+ Ko« K7 0,11+ (Fan — Fpa) (1 =), T/c (8)
a JJid paCI{eTa BaJIOBBIX BBIGpOCOBZ
Ty =0,11-8,64'10% Ky Ks ‘Ko’ K7 *qFur (1 = 1) + (T = Ty — Te), T/ron )

rie My, - yZAenbHBI BBIOpPOC BpeAHOro BemiecTBa (MBUIM) B IpOIECCe XpaHEHUs
Marepuana, r/c;

Iy, - BaJIOBBIN BEIOPOC BPEIHBIX BEIIECTB (IIbUIN) B IIPOLIECCE XPAHEHUSI MaTepuaa, T/TO;

K¢ - xoddduiment, yuuThIBaromuid Mpopuib MOBEPXHOCTH CKJIAJAUPYEMOrO MaTepuara,
ornpenensiercst Kak otHomeHue K¢ = Fyace / Fin;

Frm - NOBCPXHOCTH MNBUICHUA B IIJIAHC, M2. OHpGHeHHeTCH TJIaBHBIM TCXHOJIOTOM I10 I'CHIUIAHY
npennpustus [12];

Fuae - QaxTudeckasi miomaab MOBEPXHOCTH CKIAIUPYEMOT0 MaTepuasia MPH MaKCHMAaTbHOM
3all0JIHCHUHU CKJaaga, M. OHpC[[CJI}ICTC}I TJIaBHBIM TCEXHOJOTOM IMPCANPUATUA Ha OCHOBC
XapakTepUCTUK MaTtepuana [12];

Fne - Tmomane B TJIaHe, Ha KOTOPOW CHCTEMAaTHYECKH TPOU3BOIATCS IMOTPY30UHO-
pasrpysouHsie paboThl (He pexe 1-ro pasa B Hememo), M°. OIpenelsiercs TIABHBIM TEXHOIOTOM
MIPEANPUSATHS.

g - MakCcUMaJlbHas yAeJIbHasA CAyBaeMOCTb NbLIH, r/(M2 * C), MOJUUHSIETCSI CTEIEHHOMY 3aKOHY

[13] [14]:

T - obmiee Bpemst XpaHEHHUsT MaTepralia 3a paccMaTpUBAEMbIi TIEPHO/I, B CYTKaX;

T, - ynCII0 JHEW C YCTOMYHMBBIM CHEKHBIM ITOKPOBOM;

T, = 2T°y (uwac) / 24 - yumcno gHel c¢ moxnem, rae T°,; (4ac) - cymmapHas
MIPOJIOJDKUTEIIEHOCTh OCAIKOB B BUJIE JOK/IS 32 pacCMaTpUBAaeMbIi TIEPHO]T B Yacax.

Uucno AgHell cO CHEroM M 4YacoB C JOXKJEM 3alpallliBaeTCs B TEPPUTOPUATIBLHOM OpraHe
I'ockomMuTETa 1O THAPOMETEOPOTIOTUH JINOO OTMPEEIISIETCS COTJIACHO CIIPABOYHUKAM I10 KIIMMATY.

q=a- v, mo(M*c) (10)

TJIe q - yeNbHasl CIIyBaeMOCTb ITBLITH, MT/! (M2~c);

L - CKOPOCTb BETpa, M/C;

a u b - smnupudeckue K03(pPUIMEHTHI, 3aBUCSIINE OT THMA MEPEerpyKaeMoro Marepuana
(Tabnwuma 8), [2].

PesynbraTel MaremaTuyeckod OOpaOOTKM JJIsl HECKOJIBKHX BHJOB MEPErpy’aemMoro
MaTepuasa npuBeeHbl B Tabmuie 9.



Tak kak ynenbHas CIyBaeMOCTh C TEYCHHEM BPEMEHH CHIDKACTCS H3-3a OOCTHEHHS
MIOBEPXHOCTHOTO CJIOSl Marepualia MbUIEBOM (pakifeld, YTO €CTECTBEHHO C TEYCHHUEM BpPEMEHH, U
NPUBOJUT K YMEHBIICHHUIO TIBUIEYHOCA, TO B pacueTHbBIE ()OPMYIIBI BAIOBBIX U YIEIbHBIX BHIOPOCOB
(8) u (9) Bomen BpemeHHbI KO3 unmeHt 0,11 - mompaBouHbI KO3(PPUITMEHT HA YMEHBIIICHUE

YAEIBHOM CIyBAa€MOCTH C TEYEHUEM BpPEMEHH [2].

Tabmuna 8 - IlapaMeTpsl, OnpeneNsionue yAeJbHyI0 CAYBAa€MOCTh C HMOBEPXHOCTH

CKJIaJIOB

Ne HaunmMenoBanue meperpyxaeMoro [TapameTpst HccnenoBano B:
w/n marepuana a b

1 CkanpHble (pPOrOoBUKHM, ClaHIbl, OKucieHHble |0,0097 2,887 BHUMBTT

PYJIbl) CMEIIaHHbIC

2 |[Men 0,00580 3488  |BHUMBIT
3 Ilecox 0,00087 4,199 BHUUBTI
4" |Cmech nopon (FOpCKue rIUHbIL, IECOK, MEI) 0,01370 2,328 BHUMBTT
5 OKuCneHHBIC PYIBI 0,02370 2,356 BHUMBTT
6 |Kamennslit yroias 0,10850 2,9195 |HUIIMOTCTPOM
7 [leOenn 0,01350 2,987 HUIIMOTCTPOM
8  |llecuano-rpaBuiinas cmech (I1I'C) 0,00120 3,97 BTUCM

Tabmuma 9 - 3aBUCUMOCTH BEJIHYHHBI ( OT CKOPOCTH BE€Tpa M poJa XPaHIIMIUXCS

MmaTtepuanoB npu yciosun: Ky = 1; Ks =1; K; =1

Ne | Cxopocts |YaenbHas BEIMYMHA yHOCA IBLUIM B 3aBUCHMOCTH OT IIEPErPYKaeMOro Marepuaia,
wn | Betpa, M/c | A 10° r/(m*-c)
KaMEHHBII YroJib 111e0eHb IIECOK [rc
1 2 3 4 5 6
1 10,5 0,014 0,0017 47-10° 0,000076
2 1,0 0,108 0,0130 0,00087 0,0012
3 1,5 0,350 0,0450 0,0048 0,006
4 12,0 0,820 0,1000 0,016 0,0188
5 12,5 1,570 0,2000 0,041 0,046
6 (3,0 2,680 0,3600 0,088 0,094
7 13,5 4,200 0,5700 0,168 0,17
8 |4 6,200 0,8500 0,293 0,295
9 |45 8,700 1,2000 0,481 0,47
10 |5 11,900 1,6500 0,75 0,71
11 |6 20,280 2,8400 1,61 1,47
12 |7 31,800 4,5000 3,01 2,72
13 |8 46,970 6,7200 5,39 4,62
14 |9 66,250 9,6000 8,8 7,4
15 110 90,1 13,1000 13,76 11,2
16 |11 119 17,3900 20,53 16,4
17 |12 153,44 22,6000 29,6 23,1
18 |13 193,8 28,6000 414 31,7
19 |14 240,65 35,7000 56,5 42,6
20 |15 294,35 44,0000 75,5 56
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3 2

[Mpumep. dns mebns npu Uy =5 m/c q=1,65 107 1/ (M"-¢)

Ckianbl ¥ XBOCTOXPAHHIIMIA PAacCMAaTPUBAIOTCS KaK PaBHOMEPHO paclpe/eieHHbIC
HCTOYHHKH MbLICBbIICICHHN.

[MPUMEP 3. PaccuutaTh yIeNbHBIN W BAJIOBBIM BHIOPOC MBLIH MPU CTATHYECKOM XPAaHEHUU
Y15l B OTKPBITOM cKiaze. PacueTHsie mapametpsl npusenensl B Tadmuie I1. 1.3 (Ipunoxkenwne 1).

7 Kapwepsl

BeIOpoc 3arps3HAIONIMX BEIIECTB HAa Kapbepax MPOUCXOAUT MpU paboTe aBTOTPaHCIOPTa, IPU
BBIEMOUYHO-TIOIPY304YHBIX, OYPOBBIX U B3pBIBHBIX PabOTaXx.

JIBIKeHHe aBTOTpaHCIOpTa B Kapbepax 00yCIOBIMBAET BBIAEICHUE MbUIM, a TAKXKE I'a30B OT
JBUTaTeel BHyTpeHHEro cropanus. IIblib BbIAENsSEeTCS B pe3ysibTaTe B3aUMOJCHCTBHUS KOJEC C
IIOJIOTHOM JIOPOTH U CyBa €€ C IOBEPXHOCTH MaTepHaia, FpPyKEHHOIO B Ky30B MaIlIUHBI.

BBIOpOCHI TIBTM M TOKCHYHBIX T'a30B NPU pabOTe KaphepHOTO TPAHCIIOPTA PACCUUTHIBAIOTCS
corytacHo [16].

7.1 BypoBsie paboThI

CymmapHas Macca TBEpIBIX YAaCTHL, BBIIACISIOMIKUXCS IpH paboTe OYpOBBIX CTaHKOB,
omnpenensercs mo Gopmyne (11):

Ms=0,785 -d*-vs - p - T K - K» - (1 -1), T/rox (11)

rae d - auamerp OypUMBIX CKBAXHH, M;

Ug - CKOPOCTh OypeHus, M/4;

P - TUIOTHOCTb TTOPOJIBI WITH YTJIA, /™,

T - ronoBoe KOIMYECTBO pabOUYNX YaCcOB, 4/TOJ;

1N - 3G HEKTUBHOCTH CPEJCTB MbLICYIABIUBAHUS, OIS CAMHHIIBL;

K, - conepxanue npuieBoil ¢ppakuuu B OypoBOW MeNOYH, AOJS €IUHHUIIBI (IPUHUMAETCS
paBabM 0,1 [17]);

K5 - monst meimu (0T BCeit Macchl MBIIEBOM (hPaKITUK), TIEPEXOAIIAs B a3p030J1b (IPHHUMAETCS
pasHoii 0,02).

s pacuera HopmaTuBoB I1/[B cymmapHas macca TBepAbIX 4acTHUIl (T/C), BBIICISIOMIMXCS
npu pabore OypOBBIX CTAHKOB, OCHAIEHHBIX CHCTEMaMH MbLICYIaBIUBAHUI, ONpPENEIIeTCs IO
dbopmye:

Me= 0,785 - d* vs- p ‘K; - K- (1-m) -10%/3,6, r/c (12)

I[MTPUMEP 4. PaccuuTtath BEIOPOCH! TBEPABIX YaCTHUIl pHU OypoBbIX paborax. PacueTHbie
napameTpsl ipuBeneHsl B Tadbmuue [1. 1.4 (ITpunoxenue 1).

7.2 B3pwiBHBIE pabOTHI

3arpsi3HeHHue aTMOC(HEpPHOro BO3JyXa NpPHU B3PBIBHBIX pabOTax MPOUCXOAUT 3a CUET
BbIJICJICHUS BPEIHBIX BEILECTB M3 MbLJIEra3oBOro o0jiaka M BBIJACIEHUS Ta30B U3 B30pPBaHHOMU
ropHou maccsi [18].

[TpimerazoBoe 001aKO - MTHOBEHHBIN 3aJIMTOBBIH HEOPTaHHU30BAHHBIM BBHIOPOC TBEPIBIX
YacTHIl U HarpeThIX ra3oB, BKJIIOYAs OKCUJ YIiepoJa U OKCUIbI a30Ta.

B3opBanHass ropHas Macca - IOCTOSSHHO JEWCTBYIOIIMKA B TEYEHUE TNEpUoaa €€
HKCKaBallUM HEOPraHM30BaHHBIM HCTOUYHHUK BHIOpOCA OKCHA yTiiepoa.
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7.2.1 OnpeneneHue OCHOBHBIX MapaMeTPOB MbLIETa30BOTO 00yaKka

Pacuer OCHOBHBIX TapaMeTpOB TMBUIETA30BOTO O00Jaka MPOW3BOAUTCS HA MOMEHT €ro
MaKCUMAaJIbHOTO Pa3BUTHUS IPU COXPAaHEHUHU JOCTATOUYHO YETKUX OUYepTaHUH.
O0bem muTerazoBoro obnaka (V,) pacCUUTHIBACTCS IO SMIUPHUECKON popmyre:

1,08 3
V,=44000 - A", M (13)
rae A - KOJUYeCTBO B30PBAHHOT'O B3PHIBUATOTO BEIIECTBA, T.
Pacuer V() MoeT ObITh OCYIIIECTBIICH 1O YIPOIIEHHBIM (OPMYIIaMm:

npu A <31 V,=47890 - (A—0,062)  (14)
mpu3T<A<30T Vo= 57580 - (A —0,62) (15)
mpu A > 30 1 Vo=69220 - (A— 6,2) (16)

Temmneparypa ra3oB B obsake (To) paccuntbiBaeTcst mo hopmyiie:
To=Ts + AT, °C (17)

rae T, - Temneparypa oKpyskaroIero so3ayxa, °C;
AT - meperpeB mbBUIETa30BOTO oO0OJaka OTHOCHUTEIBHO OKpYyXaromero Bo3ayxa, °C
(onpenensercs no Tabnuue 10)

Tabnuua 10 - 3nauenue AT B 3aBUCUMOCTH OT KOJIMYeCTBA B30OPBAHHOI0 B3PbIBYATOI0
BEIIECTBA

AT 10 20 30 40 50 L 60 70 80 90 100

AT, °C 0,40 | 0,60 0,97 1,40 1,79 2,24 | 2,82 3,44 4,09 4,80

3Ha4YeHNS OTHOCUTEIHHBIX MOTPEITHOCTEH MPH OMpeIeIeHIH 00beMa MbIIera3oBoro odiaka
coctaBiAOT 10 10%, Temnepatypsl - He 6o1ee 5%.

7.2.2 Pacyer BEIOPOCOB BPEAHBIX BEIIECTB B aTMOC(epy MpH B3PBIBHBIX paboTax

Pacuer cymMapHO# Macchl BpeAHBIX BEIIECTB (TBEpAbIE YACTHIIBI U T'a3bl), BHIOPACHIBAEMBIX C
MBIJIETa30BBIM 00JIAKOM 3a TpeAeIbl pa3pe3a MpU MPOU3BOJICTBE OJHOTO B3PHIBA, OMPEACTSETCS 10

dbopmyre:

M" =K q’y-A-(1-m),1 (18)
rae K - 6e3pa3zmepHbiif ko3 GULIMEHT, yIUTHIBAIOIINN TPAaBUTAIMIOHHOE OCEIaHNE BPEIHbBIX BELIECTB B
npejenax paspesa (71 TBepAbIX YacTull MpuHUMaeTcs paBHbM 0,16; mist ra3os - 1,0);
q "yx - YACNBHOE BBIIEJICHUE BPEIHBIX BEIECTB MPH B3PHIBE | T B3PHIBYATHIX BEILECTB
(BB), 1/T;
A- xonm4ecTBO B3opBaHHOTO BB, T;
1N - 90 HEKTUBHOCTD CPEACTB MBLICTIOJABICHUS, OIS €IUHUIIBL.
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[Tpu nmpoBeaeHUN B3PBIBHBIX pabOT ¢ MPUMEHEHHUEM CPEACTB MbLIETra30M0aBICHHUsS] MOTYT
OBITH IPUHATHI CIEAYIOUTNE 3HAYCHHUS 1):

-TIpH rHIpo3aboiike ckBaxuH 1 = 0,6 a5 TBepabIX yactull u 1 =0,85 17151 ra3os;

-TIpU THAPOTENeBOM 3a00tike - coorBeTcTBeHHO 0,50 1 0,85;

-JU1s1 OOBOJTHEHHBIX CKBayKMH 1 = 0,5 U1 TBEpAbIX YAaCTHLL.

\ JI71st olpeneNenns 3Ha4enui q *y; TIPeaBapUTENLHO PACCUNTHIBAETCA YAEIbHEINM pacxon BB Ha
1 M” B3OpBaHHOM Macchl 1o popmysre:

A=1000 -A/V,,,, KT/M’ (19)

r1e Vi - 00beM B30pBaHHON TOPHOM Macchl, M (MpuHMMAETCs MO AAHHBIM MapKIIEHIEPCKOM
CITyOBI).

3HaueHust q “y; TBEPJBIX YACTHI[ M OKCHJA YIJIEpOoja [Uisl pasiudHbIX BUI0B BB ¢ yuerom ux
YIEIBHOrO pacxojia npuBeneHsl B Tabiaumax 11 m 12. Jlus OKCHIOB a30Ta ('y; NPUHHMAETCS
paBubM 0,0025 T/T.

KonnuecTBO BBIAEISAIOMIErOCST W3 TOPHOM MAaccChl IMOCIE B3pbIBa OKCHAA YIyiepoda CIeayeT
npuHUMATh paBHBIM 50% OT ero BEIOpOCA C MBLIETa30BbIM 00TAKOM:

M. =0,5-M; 1 (20)

CymMmapHast Macca BbIACIAIOINXCS U3 TOPHONW MacChl OCIE B3pbIBA TBEPABIX YACTULl U OKCUIOB
a30Ta NpuHUMaeTcs paBHbIM 0.

JUis yKpYIMHEHHBIX PacdyeTOB BaJIOBBHIX BBIOPOCOB IMpPHU IUIAHUPOBAHMHM U OTYETHOCTU IO
OXpaHe aTMOC(EpPHOro BO3JyXa KOJMYECTBO BHIOPACHIBAEMBIX BPEIHBIX BEILECTB ONPENENAETCS C
Y4ETOM TPUBEACHNUS B3PHIBYATHIX BEIECTB K rpaMMOHUTY 79/21 o dopmyie:

M;"=a K- q"; Ar (1-m), Tronr  (21)

rae a - 6e3pa3MepHbIil KOAd(DPUIIMEHT, YUUTHIBAIOMINNA BBIICICHUS BPEAHBIX BEIIECTB W3
B30PBAHHOM TOPHOU Macchl (JUIsl OKCHA YTIepo/ia MPUHUMAETCS paBHBIM 1,5; JUTsl TBEPABIX YaCTHI]
1 oKcHuzioB azota - 1 [19]);

q "yx — YAENbHOE BBHIIEICHUE BPEIHBIX BELIECTB NPH B3phbiBE 1 T rpammonuTa 79/21, 1/T
(mpUHUMAaETCS B COOTBETCTBUU C JaHHBIMU Tabmwmil 11 u 12);

A, - 001t pacxoj B3pbIBUATHIX BEIIECTB, T/TOJI.

Jlist ompeneneHust q "y, mo tabnumam 11, 12 mpeaBapuTenbHO HAXOAUTCS YAEIBHBIA PacXo/l
BB (A, Kr/M’), IPUBEICHHBIX K rpaMMOHHUTY 79/21, 10 hopmyire:

A=A P+ Ay Py + ...+ APy) - 10° /Vyy, , KT (22)
rne Py, Py, ..., P, - Ge3pazmepHbie K03(DPHUIMEHTHI, YUIUTHIBAOIINE PAOOTOCTIOCOOHOCTH
B3pPBIBYATHIX BEHIECTB, 0003HAYCHHBIX WMHIEKcaMH 1, 2, ..., n (IpUHUMAETCS B COOTBETCTBHH C

TAaHHBIMH TAOIUIIEI 13.
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Tabnuna 12 - YaensHOe BeIZENEHHE OKcHAa yriuepoaa Ha | T BB mpu B3pbIBHBIX

paboTtax
V nennHBIN YV nenbHOE BBIZETIEHUE Byﬂ T pa3nuHbIX BB, T/T
pacxon BB,
Kr/M3, A TPaMMOHHT TPAaMMOHUT WTJAHUT npoune
79/21 30/70

0,05 0,104 0,040 0,009 0,037
0,10 0,076 0,037 0,007 0,032
0,15 0,056 0,034 0,006 0,028
0,20 0,040 0,032 0,005 0,024
0,25 0,030 0,029 0,004 0,021
0,30 0,022 0,027 0,004 0,018
0,35 0,016 0,025 0,003 0,016
0,40 0,012 0,023 0,002 0,014
0,45 0,008 0,021 0,002 0,012
0,50 0,006 0,020 0,002 0,010
0,55 0,004 0,018 '0,001 0,009
0,60 0,003 0,017 0,001 0,008
0,65 0,002 0,015 0,001 0,007
0,70 0,002 0,014 0,001 0,006
0,75 0,001 0,013 0,001 0,005
0,80 0,001 0,012 0,001 0,005
0,85 0,001 0,011 0,001 0,004
0,90 0,001 0,010 0,001 0,003
0,95 0,001 0,010 0,001 0,003
1,00 0,001 0,009 0,001 0.003




Tabmuma 11 - YaensHoe BbieneHre TBepAbIX YacTuil Ha 1 T BB mpu B3pbIBHBIX paboTax

20

V nenbHbIi V ienpHOe BBIIENCHHUE ( "y, AT pa3indHbx BB, T/t

pacxon

BB, I'pam- Hrna- I'pam - I'pam- I'pany- I'pam- I'pam- I'pany - AMMO- ['pany- ['pam-

Ko/, A MOHUT 921 | HUT MOHHT | MOHHT JIOTOJ MOHan | MoHait A-8 |mur A6-8 | HanmBogo- | mut AC-4 | monan A-50

AMMoHUT | I'panynur 30/70-B | 50/50-B A-45 yCTONYH-
Ne6 KB M BBII

0,05 0,148 0,151 0,155 0,148 0,153 0,143 0,143 0,145 0,146 0,147 0,150
0,10 0,088 0,092 0,096 0,088 0,094 0,082 0,082 0,084 0,085 0,087 0,090
0,15 0,069 0,074 0,079 0,069 0,076 0,062 0,062 0,065 0,066 0,068 0,072
0,20 0.061 0,067 0,073 0,062 0,070 0,053 0,054 0,057 0,057 0,060 0.065
0,25 0,058 0,065 0,072 0,058 0,069 0,049 0,049 0,053 0,053 0,057 0,062
0,30 0,057 0,065 0,074 0,058 0,070 0,046 0,047 0.051 0,052 0,056 0,062
0.35 0.058 0,068 0,079 0,059 0,074 0,045 0,046 0,051 0,052 0,057 0,064
0,40 0.060 0,072 0,085 0,061 0,079 0,045 0,046 0,052 0,053 0,059 0,067
0,45 0.063 0.077 0.094 0,064 0,086 0,046 0,047 0,054 0,054 0,061 0,071
0,50 0.067 0,084 0,104 0,069 0,094 0,047 0,048 0,056 0,057 0,065 0,077
0,55 0.072 0,092 0,117 0,074 0,105 0,049 0,050 0,059 0,060 0,070 0,084
0,60 0,079 0,102 0,133 0,080 0,118 0,052 0,052 0,063 0,064 0,076 0,092
0.65 0.086 0,114 0,152 0,088 0,133 0,054 0,056 0,068 0,069 0,082 0,102
0,70 0,094 0,128 0,174 0,097 0,151 0,058 0,059 0,073 0,075 0,090 0,114
0,75 0,104 0,145 0,201 0,107 0,173 0,061 0,063 0,079 0,081 0,099 0,128
0,80 0.116 0,164 0,233 0,119 0,198 0,066 0,068 0,086 0,088 0,110 0,144
0,85 0,129 0,187 0,272 0,133 0,229 0,071 0,073 0,094 0,097 0,122 0,162
0,90 0,144 0,214 0,317 0.149 0,264 0,076 0,079 0,103 0,106 0,136 0,184
0,95 0.162 0,245 0,372 0,167 0,307 0.083 0,085 0,114 0,117 0,152 0,209
1,00 0.182 0,282 0,436 0,188 0,357 0,090 0,093 0,125 0,130 0JI70 0,238
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Ta6muma 13 - 3Hayenus nepeBogHOro ko3gduinuenta 1jis padandnsix BB

BB P
I'pammonan A-45 0,79
I'pammonanm A-8 0,80
I'panynur AC-8 0,89
AMMOHaJI BOJJOYCTOWYHUBBII 0,90
I'panynur AC-4 0,98
Ammonnt Ne 6)KB 1,00
I'pammonut 79/21 1,00
I'pammonut 50/50-B 1,01
I'pammonan A-50 1,08
['panynur M 1,13
Urnagur 1,13
['panynoron 1,20
I'pammonwut 30/70-B 1,26
I'panynut T 1,10

[TPUMEP 5. Paccuurtats BEIOPOCHI BPEIHBIX BEIIECTB MPU B3PBIBHBIX paboTax. PacueTHbie
napameTpsl npuBeneHs! B Tadmume I1. 1.5 (Ipunoxenwue 1).
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ITPUMEPBLI PACYETOB BbIBPOCOB BPEJHBIX BEII[ECTB B ATMOC®EPY

[TPUMEP 1. Pacuer yneapHOro M BajlOBOTO BBIOpPOCA MBUIM B MPOIECCE MEPErpy3KH YIIis
rpeiidepHbIMH KpaHaMH € IPOM3BOANUTENBHOCTHIO 350 T/4ac.

Tabmuma I1. 1.1

Ne |HamMmeHOBaHUE HCXOIHBIX 3HaueHWe MCXOAHBIX JNaHHBIX, |O003HAYEHUS U 3HAYECHHS
/I | TAHHBIX HUCII0JIb3yEeMbIX B pacyeTax HUCIIOIb3YEMBIX B
TexHnonornue- |/{anHBIC 0 |pacycrax napamerpoB
CKUE JIaHHbIe MeperpyxaeMom
Marepuasne
1 [TacnoptHas
MIPOU3BOAUTEIHHOCTh
rpetidepa:
a) TOHH B Yac 350
0)TOHH B TOJ1 126000 Grox 126000
2 [Koadpdumment  zarpyzku 0,36
rpeiidepa
3 [Tpon3BOIUTENBHOCTH 0,36x350 Gy 126
rpefiepHoro Kpana
4 Coneprxanue IbUTH 0 - 200 MKM K, 0,03
5 Conepxxanue MBUIH, 0-10 MM K, 0,02
nepexosed B a3po30b
6 MecTHBIE METEOYCITOBUS 3,4 m/c Ks 1,2
7 CreneHp  3alMIIEHHOCTH |OTKPBHIT ¢ 4-X Ky 1,0
y3J1a MePEChINKU CTOpPOH
8 |BrnaxHocTh MaTepuana 8% Ks 0,7
9  |VYder KpynnHOCTH MaTepHuaa 50- 10 MM Ky 0,5
10 |Yuer  nepaBHOoMepHocTH | ['peiidep Ks 0,157
BBITPY3KH Marepuaia 2586 A
11 |Beicota meperpyxaemoro |0,5m B 0,4
Marepuaia
12 | Kosdpdunmenr, Ky 1,0
YUUTBIBAIOILIMI MOITHBIN
3aJMOBBIA  BBIOpOC — TIpHU
pasrpyske camocBala

[MoactaBnsas nanuele Tabnuusl I1. 1.2 B dopmynasl (1) u (2) onpenenum yaedbHBIH U BalOBBIH
BHIOpOC MBLIH:

M,, = 0,03-0,02- 1,2- 1,0-0,7-0,5- 0,4-0,157-1,0-126- 10°/3600 = 0,55

r/c;

I1,, = 0,03- 0,02-1,2-0,7-0,5-0,4-0,157-1,0-126000 = 2 1/Tox.




[MTPUMEP 2. PacueT BEIOPOCOB IpH MEPECHITIKE YTIIs.

[Torpy3ka yrisi OCyIIECTBIISIETCS OTKPBITHIM JIEHTOUYHBIM KOHBEHEpPOM, IIMpPHUHA KOTOporo - 1,8 M,
mmHa - 200 M, rooBOoe Koaum4ecTBO padounx yacoB - 500, BeicoTa mepechina -2 M. KomndecTtBo

OTTPYKaeMOro yrisi BIaXHOCTBIO 7% cocraBiser 110000 T/ron, MakCHMalbHOE KOJIHYECTBO

oTrpyxaemoro yris o tedeHue udaca - 300 T. IlpuenonmaBieHue npu NMOTpy3Ke YIrisl He
npuMmensiercs. [lJi1 MECTHOCTH, TJI€ pacloyIOKeH MYyHKT MOrpy3KH, XapaKTepHa 4acTo MOBTOpseMast

CKOPOCTh BeTpa 4,5 M/C.

Ta6mmma I1. 1,2

No XapakTepucTUKH, 0003HAUYEHHUSI, pacUeT Enununa 3HaYeHU
i/t
1 Koaddunment, yauTpIBaronuii BIaXKHOCTh TOPOAbL, Ks 1,0
2 Koadumment, yunteiBaromuii CKOpocTh BeTpa, K 1,2
3 KoadduuuenT, y4uuThIBalONIMil MeCTHBIE YCIOBHS, CTEIEHb 1,0
3alMIIEHHOCTH y3J1a OT BHEIIHUX Bo3aencTBui, Ky
4 Koo dummenT, yunteiBaronuii BEICOTY Iepechinia MaTepuaia, B 0,7
5 YaenpHOoe  BBIACIEHHWE  TBEPABIX  YacTHI[ € TOHHBI  |T/T 3,0
HEPErpy)KAeMOro yIiis, g vy
6 Db heKTHBHOCTH MPUMEHSIEMBIX CPECTB MBUICHIOAABICHUS, 1 Ao 0
€ IIUHHUITBI
7 KommuecTtBo neperpyxxaemoro yris, 11, T/TON 110000
& MakcuManbHOE KOJIMYECTBO MeperpyxkaeMoro yris, [ T/ 300
9 [IvupuHa KOHBEWEepHOU JIEHTBI, L M 1,8
10  |/yimHa xoHBeliepa, | M 200
11 I'omoBoe xonmuuecTBo padounx yacos, T 4/To] 500

CymmapHas Macca TBep/IbIX YaCTHII, BBIIEISIEMbIX TP MOTPY30UHO-Pa3rPy304HbIX paboTax:

M=12-1,0-1,0-0,7-3,0- 110000 -10° = 0,28

1/TOI;

M,'=1,2-1,0-1,0-0,7-3,0-300/3600 = 0,21 r/c;

CymmapHass Macca TBEpIbIX 4YacTUL, CAYBAaEMbIX IPU TPAHCIOPTUPOBAHUU TOPHON

OTKPBITBIM JICHTOYHBIM KOHBeerpOMI

M, =3,6-1,2:1,0-3-10"-1,8-200-0,1-500 = 2,33 t/rox;

M/=12:1,0-3-10°- 1,8-200-0,1-10°= 1,30 r/c.

CYMMapHaSI MaccCa TBEPAbIX YaCTHUI, BBIACIIAIOMNXCS IIPHU NOTPY3KE YIJid:

M = 0,28+ 2,33 =2,61 t/rog;

M'=0,21+1,30=1,51r/c,

MacCcChbl
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[TPUMEP 3. Pacyer ynenbsHOTO M BAJIOBOTO BEIOpOCA MBUTH B MPOIIECCE XPAHSHHUS YTIISI B OTKPHITOM
CKJIaJe.

Tabmmma I1. 1.3

Ne  |HammeHoBaHHe MCXOIHBIX 3HaYCHWE WCXOAHBIX JaHHBIX, [O003HAUEHUS U 3HAYCHUS

1/ |AaHHBIX UCTIOJIb3YEMBIX B pacderax UCIOJIb3YEMBIX B

ul TexHnomorude-  |JlaHHbBIE O pacyeTax ImapaMmeTpoB

CKHUE JIaHHBIC neperpyxaeMom
marepuaie
1 2 3 4 5 6

1 CreneHnb 3alUIeHHOCTH OTKpHIT ¢ 4-X K 1,0
CKJIaja CTOpPOH

2 BnaxxHocts Marepuana 7% Ks 0,6

3 |Yuer KpynHOCTH MaTepuaia 50-10 mm K, 10,5

4 [1momaas MOBEPXHOCTH 50mMx 120 m 6000 M

S |IInmomans NOBEPXHOCTH 7200 M* Fuaxe |7200 M°
CKJIa/Ia TIPH €TO
MaKCHMAaJIbHOM 3aIlOJTHCHUN

6  |Tlnomans B miane, 1a 3000 m° Fpag 3000 M
KOTOpPOM MPOU3BOJATCS
CHUCTEMaTUYECKHE PadOTHI

7 |Koaddunmenrt, 7200/6000 Ke 1,2
YYUTHIBAIOIINN TTPOQHITH
IOBEPXHOCTH

8 BricoTa ckiazga 10 Mm B 2,5
VYT0J €CTECTBEHHOI'O OTKOCA 40°

10 |Ckopoctb Berpa (cpennsisi 3a | 3,4 M/c
TOJT)

11 |CnayBaemocTh MaTepHaa 4,2- 10”r/(m"c) q 42 -10° t/(m°c)

12 |OmnacHas CKOpOCTh BETpa 1,38 m/c

13 |CnyBaeMOCTh IIpH OIaCHOM 1,38 m/c q 0,23 - 10°t/(m°c)
CKOPOCTH BETpa

14 | Koaddurument 0 n 0
MBUICTIOABICHUS

15 |OO6mee Bpems XpaHEHUS T 270

16 | Ywmcio aHel ¢ yCTOMYMBBIM 120 Tc 120
CHE)KHBIM TTOKPOBOM

17 | KonndecTBo yacoB ¢ joxaemM | 96 T, 8

[Moncrasnss nanasie Tadbnuns I1. 1.3 B popmyinsl (8) u (9), onpenenum ynenbHbIH U BaJIOBBIN
BBIOPOC TIBLITH.

M, =1,0-0,6-1,2- 0,5- 0,23 10°-3000+1,0- 0,61,2:0,5- 0,11+ 0,23-10°- (6000-3000) - (1-0)= 0,28 r/c

M,=0,118,64-10%1,0:0,6- 1,2+0, 4,2:10>-6000 (1-0) - (270 - 8 - 120) = 12,24 T/rox.




[TPUMEP 4. PacueT BEIOPOCOB TBEPABIX YACTHII MPU OYPOBBIX paboTax.
[Ipu pabGore OypoBOro craHka, He OCHAIIEHHOTO CHCTEMOI MbUICYIaBINBAHUS, THAMETP OYpPUMBIX
ckBaxuH paseH 0,25 M, ckopocTs Oyperust - 12,0 M/4, mwiotHOCTs mopons! - 1,8 T/m°. ToxoBoe

KOJIMYECTBO pabOUnX 4acoB OypoBOTo cTaHka cocrapiseTr 520.

Taomnuua I1.1.4
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nepexozsias B a3po3oib, K,

No | XapakTepHCTHKH, 0003HAUEHUS, pacUeT Enununa 3HaueHue
/1
1 |duamerp OypuMbIX CKBaXKuH, d M 0,25
2 |CkopocTh OypeHHs, Lg M/9 12,0
3 [T10THOCTH TOPOJIBI, P ™ 1,8
4 I'omoBoe komuvecTBo paboumnx yacos, T 4/roj 520
5 |DhdekTHBHOCTE CPEICTB MBUICYJIABINBAHUS, 1) noJst equHUIBEL |
6 Copep:xanue nblIeBod dpakiyu B 0ypoBoit menoun, K| noJist equauIel - | 0,10
7 |Hons mbumm  (OT Bced Macchl TBUICBOH  (pakimn), 0,02

CymMmapHas Macca TBEpIbIX YaCTHIl, BBIICISIONINXCS pU paboTe OypoBOro cTaHKa:

M; = 0,785-0,25*12,0- 1,8 520-0.10- 0,02 = 1,10 t/roz;

Ms'=0,785-0,25%-12,0- 1,8-:0,10-0,02- 10* / 3,6 = 0,60 r/c.

I[TPUMEP 5. PacueT BEIOPOCOB BpeIHBIX BEIIECTB MPHU B3PBIBHBIX padoTax. KoanuecTBo
B3PBIBUATKH, UCIIOJIB3YEMOM IIPU MPOU3BOACTBE OJHOTO B3pbIBA, COCTABUIIO 1,3 T, B TOM YHuCIE:
ammonuta I[DKB - 0,19 1, ammonwuTa 6 KB - 0,89 1, rpanynorona - 0,18 T, rpammonuta 30/70 - 0,05

T. O0beM B30pBaHHOM Macchl paBeH 5800 M. [Ipu B3pBIBHBIX paboTax cpelcTBa

NbUICTIOAABJICHUS HEC NPUMCHSAKOTCH.

Tabmuma I1. 1.5

Ne  [XapaktepucTuku, 0003HaYEHUS, pacyeT Enununa 3Ha4yeHue

/1

1  |KomuuecTBo B30opBanHoro BB, A T 1,3

2 O0BeM B30PBAHHON TOPHOM MACCHI, V. M 5800

3 VYV nenbusiil pacxon BB Ha 1 M B30PBAHHOM Macchl, A KM 0,22

4 VenbHoe BbIIEJIEHHE BPEAHBIX BELIECTB npH B3pbise 1 T BB, q°: T/T
a) ammonuta IDKB 0,0598
6) ammoHnuTa 6 XXB 0,0598
B) TpaHyn0TONa 0,0696
r) rpammonuTa 30/70 0,0726
yIenbHOE BhIICJICHIE OKCHAA YIiepoaa
a) ammonuta [[KB 0,022
6) ammonmTa 6 XXB 0,022
B)rpaHyJoTONA 0,022
r) rpammonnTa 30/70 0,030
YAEIbHOE BbIICIEHUE OKCUIO0B a30Ta 0,0025
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IIponoiokenne Tadbmmiet I1. 1.5

5 KonuuecTBo B30pBaHHBIX pazanyHoro Bujga BB, A T
A, ammonuta IDKB 0,19
A, ammonwuTa 6 J)KB 0,89
A3z rpanynoToJia 0,18
A4 rpammonuTa 30/70 0,04
6  |bespa3zmepHsiii ko ument, YUUTBIBAIOIIU I
IPaBUTALlMOHHOE OCEJAaHHE BPEOHBIX BELIECTB B Mpenenax
paspesa, K
JUUISL TBEPABIX YACTHI] 0,16
I Ta30B 1,0
7 D¢ dexkTHBHOCTH CpeACTB MBLIETIOAABICHUS, 1| nonst equHunbl |0

CymmMmapHasi Macca TBEPABIX YaCTHIl, BRIOPACHIBAEMBIX C IMBLIETA30BBIM 00JIAKOM 32 MPEeIIbl
paspesa Ipu NpOU3BOACTBE OJHOT'O B3phIBA:

M,;™ =0,16 (0,0598- 0,19 + 0,0598- 0,89 + 0,0696 -0,18 + 0,0726 -0,04) = 0,013 T;

KonuyecTBo okcuaa yrieponaa, BHIOpackIBa€MOI0 € MBUIETa30BBIM 00JIAKOM 3a MpeJeibl pa3pesa
IIPY IPOM3BOICTBE OJTHOTO B3phIBA:

M, =0,022- 0,19 +0,022- 0,89 + 0,18 -0,022 + 0,030 -0,04.= 0,029 ;

KonuyecTBo OKCHIOB a30Ta, BHIOPACHIBAEMBIX C MBIJIETa30BBIM 00JIAKOM 3a Mpeeibl pa3pesa npu
MIPOM3BOJICTBE OJHOIO B3PbIBA:

M0 =0,0025 -1,3 =0,003 T;

CYMMapHaSI MaccCa BbLACIAOINIUXCA U3 I‘OpHOfI MacCChbI ITOCJIC B3pbIBA TBECPABIX YACTUIL 1 OKCUIOB
a3oTa.:

My = 0; My, "= 0;

KonnuecTBo BBIIENAIOMIErOCs U3 TOPHOM Macchl MOCIIE B3phIBa OKCHUA YIIIepoa:
M =0,5-0,029=0,015T;

KonndecTBo BBIAENAIOMNXCS MPU B3PHIBHBIX pad0TaX BPEAHBIX BEIIECTB:
M;"=0,013+0=0,013 T;

M, =0,029+0,015 = 0,044 ;

M, = 0,003+0 = 0,003 .
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