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Hacrosuas MeTomika npepiasnaticHa s pacieTa Ha NPOUROCT), K
YCTORMUBOCTE PCMOWTHPYCMOTO YHACTKA MAFHCTPAALHOTO Hedrrenposona
TIPH ONPCACHEHII OCHOBHBIX TCXHOMOTHUCCKHX MHAPAMCTPOB PCMOHTHOM
Kanonnsl ¢ yretoM fedekTos 8 crenkax TpyG n crapeHns Hedrenposo-
ROR, CHIGKRIONUIX HCCY YO CHOCOGHOCTE, € YUCTOM OCOOCHHOCTCI pope-
JICHHS PCMORTHBIX PalOT.

B Mertoquke preemorpennl OUCPCHHLIC i NPOJOALNLIC HATPY3KIL,
BOJHKKAIOUWC 1P NPOBCJCHIY PCMONTHBIX PaGOT, BIAHMONICHCTBIE He-
TCHPOBOAA € TPYHTOM, 3HAUCHHS HITHOAIOMNX MOMERTOB i npornGos
BIONL BCCTO PCMOHTUPYEMOTO YHACTXKA.

OCHOBHBIC TCXHONOHYECKHE NAPAMCTPLI NPOBL/ICHNA PAGOT APH Ka-
MHTATLHOM PCMONTC ONPERCIAIOTCS € YUCTOM JAaHHBIX ACCKTOCKONN ICC-
KOro o0CneroBanHs,

Bcee TexHIMNeCKne MCPOIPUSTHS N0 HOATOTOBKE H 0GCCNCUEHNIO BPO-
THBONOXKAPHLIX 3 GCIONACHEIX YCNOBHIT NPOBCCHNS PEMOHTHEIX paboTt

4



OCYUECTBASIOTCH COrNACHO JEHCTBYIONHM HOPMAaTHBHO-TEXHIYCCKAM J0-
KYMEHTaM.

O6nacTs NpHMEHEeHRS HaCTOANIEr0 ROKYMEHTa — MarHCTpagbHbIe
nedrrenposonei, otHocsumecs X AK "Tpancuedrts”.

Meronuka He pacnpocTpaHseTCs Ha He()TeNnpoBOILl, NPWIOKEHHEIE
B YCIOBHSX GONOT, FOPHOA MECTHOCTH, B paitoHax ¢ CeACMBYROCTEIO GO-
nece 7 6annos, B paioHax ropubix BeIpaGOTOK.



1 OBIHHE TONOXEHHA

1.1 Ocuosuoit neasio pacueta HCTEIPOBOROB HA NPOTHOCTH H
YCTONNBOCTSL ARAACTCS oletneycHie GE30NacCKOCTH BCICHNA PCMOHTHBIX
padar 1 onpepcacHne ycnonuit Oe3apapufinoil akCnuyaTauynu
HedrrenpoBo.

1.2 ITpopepxa npouHOCTH PEMOHTHPYCMOro yHacTKa HedTenponosa

JAKMOYACTCA B CPABHCHIN PACHCTHOrO CONPOTHDBACHHSA CTCHKH TPyObi
(C YUCTOM CTAPCHNS B HANNULA PATLHLIX JIC(PCKTOB) C PACUCTHLIMA
HANPAOKCHNAMYE, BOZHIKAIOIIMI TIPH PCMOHTC # B NOCACPEMOHTHBII
HEPHON.
1.3 Bekpurrshit yractok #ehrenpoBoia, npeacTanasiousi coGolt He-
paspesuyo Ganxy, noppepracres H3ruGy 110 ACHCTBICM COGCTBEHHOTO
BECH M BECA PCMOHTHBIX MANDIA. DCAC/CTBHE SHAUNTCALHLIX TPOOALNLIX
CHI OT TCMHCPATYPHBIX BOCIICTBHIT H BHYTPCHHCIO IABNCHNS BCKPLITHI
YHacTOK He(bTCHPOBOAR HAXOJUITCS B YCAOBHAX NPOIOILHO-TIONEPCUHOTO
u3rnba.

1.4 Tlpy pemorre MArHCTPANLULIX HCHTCHPOBORED ONACHOCTD HPEAL-
CTABARKT CACyIoNyIC (hakTopb:

— ReQICKTRI B CTenKax 1Tpy6 i B CBAPHLIX CTLIKAX,

~— MCOXAHHMECKIC HANPSUKCHIS B CTCHKE HCQTCHPOBO/A, BLI3BAHHLIC
RaBRCHICM HCQITH, BHCUTHIMI BOIACHCTRHAMI CO CTOPOHDBI TPYHTa # pe-
MOHTHBIX MCXaHHIMOB, OCTATOUHLIMH HANIPAKEHHAMI, HATPTKCHIAMI 13-
32 U3MEHCHINT TCMACPATYPBI CTCHKH TPYODLY,

— WIMCHCHHE MCXAHINCCKHX XapaKTCPHCTHK Metanan TpyG negre-
HPOROMIA B PCIYALTATE HTEALHOI KCImyaTaiing (crapense MeTanna),

1.5 Mexamricckne HANPAKCHIS B CTEHKC HCTCNPOBONA, BO3HNKA-
IOHGIC B APONCCCE PEMOHTR, KK NPARIIIO, HMCIOT CRCAYKIME COCTARNS-
onpe:

— HMIPAXKCHIA OT yNPyroro n3rnGa vedrenporona;

— HAHUPKKCHUA, BLI3BAHHBIC KOHCTPYKTHBHLIMII OCOGCHHOCTIMH

yUACTRA;
— HAUPSKCHNS OT BOACHCTBUR BHYTPLHHCTO faBaenns b nedre-
HPOBORC:

~— HANPAXKCHUA OT NCPCIHAJIOB TCMNCPATYPLT B MPOHECCE PEMOHTR:

— PCMOHTHLIC HANPAKCHNA, BO3HHKAIOUPIC BCACACTBHE NORKONA,
JACBINKH 3 YIVIOTHCHUA TPYNTA, BO3ACHCTBAA PEMOHTHLIX MCXAHHIMOB H
APYTRX OHEpAINIX,

1.6 [Mpir COBMCCTROM BO3NEHCTDIN KCCX ITHX HAUPAKCINIT B POCC-
C¢ PCMOHTA ¥ flankHcitiuelt skenayaTain HCDTCNPOBOR RONKEH HAXO-
mThest B Ge301ACHOM COCTOSHIH, HCKIIOMAIONICM NOTEPI0 YCTOIHBOCTH,



mnacTHycckoe nedopmipopanne ¢ 0Gpa3OBANNEM BMSITHH B rodp, pas-

puIB TPYObLL.
1.7 Hcxonneie faHHLIE AN BLIMONMHEHHA PacYeTOB NPEOCTABNAET

akennyatupytouias oprasusaipis (OAO MH). O1u gawnbie cofepxarcs B
CRENYIONPIX ROKYMEHTAX:

— OTHCTLI 110 JHATHOCTHICCKOMY OOCICIOBAAKIO 3aaHHOMO Y4acTKa
RCQTCNPOBONR, BXNIOYAA BHYTPHTPYGHOE M ROMONHHTENLAOC BHEINREE
o0cneioBanne;

— NPOCKTHO-CMCTHAS JOKYMEHTAUHN JARHOrO yyacTxa He(renpo-
BOJa;

— BEROMOCTH (PAKTHYECKOH PACKNAJIKA TPYO N0 HEPTeupOBORY NS

JAHHOrO y4acTKa,
~— TCXHHYCCKHC XaPaKTCPHCTHKH HCNONB3YCMbIX PEMOHTHRIX Ma-

WHH # MEXaHHIMOB (TONXANLIBAIOMEH, OYHCTHON, HIONAOAOREOR, rPy30-
TIOLEMHBIX MEXAHH3IMOB).



2 KAACCHDHKALHSI PACYETHBIX CXEM HATPY XEHHA
PEMOHTHPYEMBIX YYACTKOB HEOTENPOBOAOB

2.1 B Metopke pacCMOTPCHBI TEXHONOTHYECKHE CXCMBI BLIGOPOY-

HOro i KAMUTANLHOrO PEMOHTA.

2.2 PacneT Ha 1potHOCTD H YCTONMHBOCTD PCMORTHPYEMOrO YHacTKa
He@TCAPOBOA BKAIOYACT ONPCACACHIC H aHATHI 3HaCHHTT y3rnbatonix
MOMCHTOB, NPOMHGOB 1§ OCCRLIX YCIUMIT B CCUCHHH Hedrrenposona.

2.3 Ha ocnope 0GOOmEHNS TEXHOROMITCCKHX CXEM PCMOHTA, NpOTS-
RCHHOCTH PCMORTHPYCMBIX YUACTXOB HPHHATEI THOOBLIC PACYCTHLIC CXC~
MbI, KOTOpRIC npuBecHL! B Ta0n.2, 1. [IpHHATLIC B CXCMAX OOOIHAMCHHA:
Gy, Gy, G — Bec peMonTHbIX Maunm; Ry, Ry, Ry — yownms rpysonojts-

CMHBLIX MCXAHH3MOB,

TABIIHHA 2.1

PacyeTHas cxema

XapaxvepucTHKa # 06-
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euMoMYy.
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Mpojtonxkenne Tatannu 2.1
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PemosT HedTenposoaa ¢
AOAKONAM K NoALEMOM, Ko-
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PemoHT HedTenpoBoga ¢
p(naaxoﬁ Ha nexxu (onopbl).
0NMYECTBO W Pacnonoxe-
HUE PEMOHTHBIX MIWWK
MOXET ObiTh PAUMYHLIM
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3 HATPY3KH, AEHCIBYIOUHE HA PEMOHTHPYEMBIH
YYACTOK HEDTENPOBOOA

3.1 Ipsu pacuere ved)TenpoBojios Ha NPOUHOCTL M YCTONUYRBOCTD
CREAyeT YUMTHIBATL HAarpy3kH B BO3NEACTRHN, BOIHHKAONNIE NPH HX CO-
OPY>XCHHI, HCTILITAHNA, IKCILTYaTatyng it peaonre. I1pn npon3soncrse pe-
MOHTHLIX paGoT HEQTENPOBOJ HAXOJWITCA MO BO3NCHCTBHEM NTONCPEYHBIX
Harpy3ok oT COOCTBCHHOTO BECA, BECA YCTAHABNNBACMLIX H2 HEro pe-
MOHTHBIX MY(T, PEMOHTHBIX MAILIHH, @ TAKXKC MOJBEPTaeTCS OCCBLIM YCH-
JIHAM OT BHYTPCHHErO JABJICHHS, TEMIICPATYPHOrO MEpenaja, H3MCHEHNS
BLICOTHOTO TONOKCHNA, NPCABAPHTENHLHOrO U3rnGa (NOAYYCHHOrO B BPO-
1CCCe CTPOHTENLCTBA) H T4

3.2 KoaphsipteHTh! HaeXHOCTH 0 HArpy3Ke HaVIeX AT NPHHIMATE
no Ta6n. 3.1.

TABITHIIA 3.1 SIAUYEHHE KO3<PHUHEHTA HAEXHOCTH

IO HATPY3KE
= KoapuUseHT Hafle XHOCTH No
Harpyaku # so3geicTans HarpyaKe, n
Cobcreentii eec redrenposcaa i1
Bec H30AAUMOHHOTQ NOKPLITHS 1,1
BoapedicTame NpeaBapuTentHOr0 HANPAXKEHAA 10
Hed1enpoBoAa (ynpyruis marub U 1.4.)
BryTpetice pasnerme AN HedTeNPOBOAOR:
~ prameTpoM 700- 1200 M 1,15
-~ fMameTpom Meree 700 Mm 1.0
Be¢ nepexaunsagmoro npoaykTa 10
BeC peMOHTHBIX MAWWH H MEXaHHIMOB 12
Bac rpynra 1.2
Ocasxa rpyHTa 1 88pTHKANEHBIZ NEPEMELIEHUS 15
ONOPHLIX YCTPOHCTS
TemnepaTypHbia BO3ACACTRUR 10

Tpusmcaanic. 3nccs i 8 gpyTHX TaGIHIAX MIAMETPL! K TOMIBIME CTCHOK TPy OpH-
BEACHB! B MIJUTHMETPAX, 3 NIPR BLIMHCIEHNAX ITH BC/TIIDIHI [ICPCBOSINTCH B METPbI.

CoGcrpennbiil BeC peMoRTHPYeMOro Hedrenposona juimuoit 1 u,
BKAIO'As BEC NCPCKAUNBAEMON HETH 1 HIONAUHOHHOIO IOKPLITHA, SBIIS-
CTCA OCHOBHON HAarpy3KoO#, BLILIBAIONILIT HIrHG PCMOWTHPYCMOTO Y4acT-
Ka HeQITeNnpoOBOoa, onpefienaeTes 1o caefyolei (hopmyne:

qu= ”5(1)1:‘ 5) Yert ﬁém(D,, + 5:13)?’"3 +0,785 D:?’av xH/M (3.1)
T7Ae & — TONIEHA CTCHKH TPYGbl, M;

"



D,, ~ HapyxHuIl mrameTp TpyOb, M;

Yer — OOBCMABI BCC MCTANAS TPYG! (TS CTANN Y= 78,5 KH/M3);

D, - suyTperrml raMeTp TpyOsl, M,

Vg ~— YREnbHBL Bec nepexamusaemolt wedmn, xH/m3;

8,y — TONURHA HIONTIHOHHOLO HOKPLITHE, M;

Yay — YACABHLIN BEC H30AALMNH, KH/M3.

3.3 PacwerHunl Bec HeTenpoOBONIa paseR:

Qp = 1,1 g, kH/M, (3.2)

rc 1,1 — xo3)dhuCHT HAACKHOCTI IO HArpy3Ke, YMITLIBAIOLIHG

BO3MOXHOC IPCBLAIICHHC BECA 1O CPABHCHHIO € HOPMATHBHLIM JHAYEHH-

em oo opmyne (3.1). ‘
3.4 HopMaTHBHLLY BEC IPYHTA Ha NOTOHHLIN MeTp HCTENPOBOAA

COCTABNIAET:
D, +28
mpi hpp< > 2 M

1 !“‘"— D, +26,
Qrp=(Drp+2(Sa:i(l—‘2' l—szaJhrp-'gg‘—“‘z—"‘!}')'Fprpv KH/M;

(3.3)
npi hpp2 D +226“ Y]
n(D, +25..)
Qrp = hrp(Dn+25m)——(—“'§—“’-z- Prp: KH /M, (34)
2h
TS}
me sma Dn+25"3'

TUE Prp, — TIOTHOCTS PYHTA, Krimd;
— BLICOTA CRIOS IPHCLITIKH OT OCH HETCNPOBOAa, M;
g ~ yeropenue cpoGonnoro nanerns, g = 9,81 wick,

2h
. .
Dy +28,,
T1px CBOCORKLIX NPORONbLHLIX fedopMannsx HedTeNPOBORa OT BRYT-
PCHHETO RABACKHR BO3HHKAIOT KONKICBbIE HANPAKEHHS:
nPD,

lel= -—Z—IS-L’ Mna1 (3.5)

tHe N — KO3hDHUHEHT HAICKHOCTH 110 HAPY3KE,
R NPORONKULIC RanpsReHns (PN HAIHN TOBOPOTOB, 3arNYHICK, JATBINKCK,

Konex 1py0):

¢ = arcsin , paj.
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Opp = 0,50, , Ma, (3.6)
COO‘!‘BQTCTB}'!OUIHC ITHM HANPAKEHHAM OTHOCHTEALHLIE npoaonsb-
ubic nechopMaLHI PABHBL

0,50y MOy Okn
egp ==K g0 201, (37)

roe E~ Monyns ynpyrocTs (naa crans E=2,06'105 MITa);
i ~ xoxhuunpent Hyaccona (pns cranm p=0,3).

0,50
3necs —'—I-i--'—(—’l COCTAaBNKCT yARHHCHIC HedTenpoBoaa nog REHCTBH-
€M NIPORONBHBIX HANPAXKEHHIT Opp = 0,50

o
£ Em — yKOpOUeHHe Hed)TENpPOBOAA BCNEACTRNE BOIHHKHO-

BCHHSA Oy
3.5 é CTCHKE BCKPBITOTO NPAMONMHEIHOrO yuacTka vedTenpososa ¢
3aIHCMIEHHLIMA KOHIAMII OT BHYTPCHHCIO [IABNCHKA BO3HHKAWOT HpoO-
FORBHLIC PACTATHBAIOLIC HANPAKEHNUS
Opp = 0,36 MTa. (3.8)
3natieHNA BEIMHCICHNT Oy, TIPHBESICHLI B TaGMINE 3.2
TABJHIIA 3.2  NPOJIONLHBIE HATIPAXEHHA OT BHYTPEHHEIO

HOABIEHHSA U MATHCTPATTBHIBIX
HESTENPOBOOB Onps Ma

fvametp Dy, |  Tonupma BHyTperHee fasnetive B Hedrenposoge P, Mlla
MM CTeHKu O, MM | 0.1 15 120 1 25 | 30 {35 t 40
1 2 3 4 5 5 7 8 9

530 7 10,30 | 15,45 | 20,60 125,75 {2050 {35.05 | 41,20

8 8,98 | 13,4 [17,96 122,44 |2593 13142 | 3591

720 7 14,12 121,18 128,24 [35,30 {42,326 [49.,42 | %.48

8 12,32 { 18,48 [ 24.64 |20.80 ]36,95 [43,12 | 49,28

9 10,92 | 16.38 | 21,84 127,20 {32,76 }28,22 | 4368

10 9,80 114,70 | 19,60 124,50 {23.40 34,20 | 33.20

820 8 14,04 | 21,10 [ 28,14 135,17 [42.21 ]49.24 | 56,28

9 12,48 118,71 | 2495 {31,19 [37,43 (43,65 | 45,90

10 11,20 { 16,80 22,40 [28,00 [33,60 {39.20 | 44,80

1 10,16 { 15,23 { 20,31 [25,33 |30,47 135,55 | 40,63

1020 9 15,59 | 23,38 | 31,17 | 38,97 146,76 | 54,55 | 62,35

10 14,00 | 21,00 | 28,00 | 35,00 {4200 {49,00 | 56,00

11 12,70 | 19,05 | 25,40 131,75 38,11 {44,46 { 50,81
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Tponomwkenne Tad:umw 3.2

1 2 3 4 H § 7 8 ]
12 11,62 { 17,43 123,24 129,05 |34,85 |40,67 | 46,48
13 10,70 ) 16,06 ] 21,41 | 26,76 {32.11 [37,47 | 42,82
14. 9,92 | 14,88 [ 19.84 {24,80 [29,76 {34,72 | 39,68

1220 10 16,80 | 25,20 | 33,60 {42,00 |50,40 158,80 | 67,20
1)) 15,25 | 22,87 | 30,49 {38,12 [45,74 {53,37 | 60,99
12 13,95 ) 20,93 | 27,91 134,88.141,86 [48,84 | 55,81
13 12,86 | 19,29 [ 25,72 |32,15 {38.58 {4500 | 51.43
14 11,92 [ 17,88 12384 129,80 {35.76 {41,72 | 47,68
15 11,11 | 16,66 122,21 127,77 133,32 {38.87 | 44,43

3.6 Ipu nposeficHni PCMORTHBIX PaGoT HE(HTECNPOBOX HAXOMITCH
MO BOIACHCTBHEM TCMUCPATYPHOIO nepenaja;

AT =T, - Ty, °C, 3.9)

rac T, — TemncpaTypa cTeHKk# He)TenpoBORR NpH peMonTe, K;

'll;\. — TO KC, NP} YKNAIKE nedirenpoposia (B MOMEHT CBApKH B
HENPCPBIBHYIO Hirmh ), K.
OT mamenenng TCMNepPaTypLl CTEHOK TPYG BOIHNKAIOT JIPORONHHLIC
necopmittuin Hedrenposona
g =aAT, (3.10)
rac o — KO3(pPRIHCHT auneftroro pacuwnpenns (JUIg cTann
o=0,000012).

3.7 Ipi OTCYTCTBIR BOIMOXKROCTIH NPOOARHLIX TIEPCMCUILHKI & ce-
MeHHN NPRMOARHCITHOFO HCTCNPOBOJIA C JAMCMICHHBIMI KOHIIAMH BO3-
HIKAIOT NPOROTBHLIC TEPMOHANPAKEHHA(PACTAINRBAIONIHE HANPAXKCHUS
P TORIDKCHINE TCMACPATYPE] R CKIMAIONIHE - TIPH €€ NOBBLITNERAN):

0, =t EAT, Mlla. (3.11)
Suatcmie sprutcnennit o, npinceackLl B TaGn. 3.3,

14




TABJIHILIA 33 TEPMOHATIPSTKEHHS TP PEMOHTE
MATUCTPAJILHBIX HESTENPOBOJIOB
(ME3ABHCHMO OT IHAMETPA H TOTWMHBI
CTEHKH) o, MITa

PasHocTy Temnepatyp TepMOHANpRXeHKs
AT=(Tp ~ Ty, rpan. oy, MNa
1 2
—40 (Ty< Ty ~988
=35 (Tp< Ty -85
-30 (Tp< Ty ~741
=25 (Tp<Ty) =617
-2 {Tp<Ty) —494
-15 (TP<TYK) ~-371
=10 (Ty< Ty ~2a7
0 0
+10 (Tp >Ty) +247
+20 (TB >Tyx) +49.4
+30 UP >Typd +74,1
0 (Tp>Typd +988

3.8 Macca peMONTHBIX MANNIH ) MEXaHI3MOB YCTAHABIHBAETCA 110 HX
TEXHHYECK OR XAPaKTEPHCTHKE.

3.9 HopMmatBHOE aBnieHie TPaHCTIOPTHPYEMOIt He(hTH Ha PEMOHTH-
pyemoM yqacTke He(yTCIPOBOjA ONPCAENAETC THAPARMHYECKNM pacye-
TOM (COTNACHO NPOSKTHON NOKYMCHTAIBH).

3.10 Bo3peiicTpie npefBapHTENsHOrO Hanpskerud wedrenposona
(ynpyroro u3ruGa ¥ T.1.) ONPENENACTCA COF/IACHO YEPTEXaM Ha CTPOX-
TeNsCTBO HedTenposona,

3.11 OcHoBHOE coteTanie PACUCTHLIX i HOPMATHBHBIX Harpy3oK W
BOIACHACTBHI YCTAHABANDACTCA HCXORA #3 PAKTHYCCKH PEATbHbIX BapHaH-
TOB OTHOBPEMEHROrO RCHCTBHA THTENBLHLIX H KPaTROBPEMEHHBIX HArpy-

30K H BO3ueNCTBHA.
3.12 CymmapHOe nNpofonbHOe HaNPAXenHe B CTEHRE He(PTenpoBona

onpeenseTca no caexyomeit opmyne:
Oeyunp = Ogp + Oy + Oy + O + O MITa, (3.12)
TA€ Opp — NPORONLHOE HaNpsKEHHe OT BHYTPEHHErO JABJICHAS B
redrrenposone, Mlla;
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O ~ BANPXCHIC OT PASHOCTH MEXKJTY TeMIepaTypoit nedrrenpo-
BOJIA BO BPEMS YKAAKY (CBAPKH B HENPCPBIBHYIO HWTh) H TEMOSPATYPOH
MeTanna TpyG B nponecce pemonta, MIla;

O, — NPOROALHOC HANPTXCRNC OT H3rnGa HedTENPOBONA, BOJHH-
Kaloero B NpOICCCe PCMOHTA H-3a CYHCT NPEABAPHTCABHOTO YRPYTOro i3-
ruGa, MIla;

Oger — OCTATOUHBIC NPOJIONEHLIE HANMPAXEHNS B CTeHKe TpyCo-
MPOBOJIA, OUPCHEARIOTCA KCNCPHMeHTaNbLHO, MITa;

G ~ HANPSOKCHHC OT YATHHCHHS HC(TCNpOBOKa B npoiiecce pe-
MOHTA (NOSBASIOMHCCS NPK ocajke HedTenPORoa, NP Cro nojrseme),
oupeeascIcs no chcyome dopmyne:

8 2
oe=-LLE, (3.13)
3r
rAC  fi — BCMIMHHA MAKCHMATBHOI OCANKIE WK nojruena nedrenpo-
BOAR B CPEfHEIt MACTH yUacTKa, M;
! — pacucTHas AnuHA ywacTKa He(TCNpOBOAA, PaBHas PaccTos-
HHEO MEXKIY CCHCHMAMI HCGTenPoOBOAR, IC ero npornG He3HAYHTCNCH.
dopsmyna (3.12) npepcrabaser coGoil AIreGPANNCCKYIO CYMMY: Pitc-
TATHBAIOUYIC HANPKCHUA HPHHIMAIOTCH CO 3HAKOM “'IUMOC”, a CKHMa0-
LHE - CO ZHAKOM “‘MIHYC".
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4 ONIPEREJIEHHUE HAIIPIXEHHO-OJEDOPMUPOBAHHOTO
COCTOSAHMA PEMOHTHPYEMOIO
YYACTKA HEOTENIPOBOJIA

4.1 Ipy onpepenexus HIrHGAIOIHIX MOMEHTOB HE(ITENPOBOR NPHHI-
MaCTCA 33 YNPYTHit CTEPXKCHB, NIONEPEYHOS CeYeHHe KOTOPOro B Rarpy-
SKEHHOM COCTOSHHH OCTACTCA IIOCKHM H COXPAaHSeT CBOKO Kpyrnywo ¢op-

4.2 Yunrnisas Gonpiioe panooGpaIne pacyeTHLIX CXEM, HX CTaTH-
YECKYIO HEONPCACNEHHOCTb (NIPH PCUIEHHN C NPHMEHEHIHEM OOLIYHLIX
AHARHTHYCCKHX MeTONoB) GONCE NCPCICKTHBHBIM H YIOOHLIM SBASETCH
BBIMHCEHNE H3rHGAIOUIHX MOMCHTOB ¢ NPHMCHEHAEM METOHa KOHEYRLIX
IMEMEHTOB H METOAA NOCTENICHHOrO NPHGJIIKEHRS.

TIpit 3TOM HegTENPOBON BROML OCH NPEACTABIAETCS B BHIE OTHENL-
HBIX E€MEHTOB (Y3N10B) ONPERENCHHON [UTHHLI C NPHAOXKEHHLIMH B HX
1eHTpax OGOOICHHLIMI HCKPCTHBLIMH Harpy3kamu (puc. 4.1). Tlpn pac-
CMOTPCHHH YC/IOBHS JIOKANLHOTO PaBHOBECHS IEMEHTOB He(TenpoBosa
npepnaraetcs o0u@s 3aBHCHMOCTD [UIR ONpEfieie st YOpyrof HHHNK

Hedrrenposojia:

o2 1
V;=%§I—+‘3‘(V1-1+Vi+l)‘g( Viz+ vi+2)~ S2Y

Tlpit ramiriui B HEQTCIPOBOAIC MPCABAPHTENBHLIX CKITMAICILFX
oceBbIx yeunuit hopmyna (4.1) npunnmMact B
Vi=a(Vig+ Vi) +6(Vig + Vi) + ¢,
rae Vi — cMenenne, COOTBETCTBEHHO i-r0 B COCCAHHX NMEMEHTOB

PaccMaTpHBAEMOro yuacTka He(TenpoBosa, M;

q; -~ CyMMApHAR NONEPE1Had HArPy3Ka, ICHcTBYIOWAS Ha
Kaxpolit anement Hedrenposona, kH/M.

a=-KE]I,

e = k(4El - th).

c= kqih4,

1

k= e,
6El +2Nh
I — MOMEHT HHEPIHH NONEPEYHOTO CeMieHA TPYOLI, M%;
h — gnuna eppuptTHOrO aneMenTa (10 prcysky 4.1), M;
N — oceroe ycunue 8 nedrenposone, kH.
Harpysky q; cnefyeT onpeleniTh, B eNOM, no caexyrouleli anreGpa-
HYECKOH 3aBHCHMOCTH:

9;=qy+qy +Grp +R; + Py, 4.2)
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rae q, — Bec TPyOsl, HIONAUHOHHOrO DOKPLITAA K NEPEKaunBACMON
ne, KH/M;

Qg — BEC TPYHTA, AENCTBYIONLN Ha RedrrenpoBoy caepxy (npruchman-
HBtlY, yInoTHeHHLHY), KH/M;

qrp ~ OTRUP TPYHTA HA HETCIPOBOA CHIIY, KH/m;
R i 1

~ YCHIHC PY30TMOTBLCMHOTO YCTPOHCTBA (HanpuMep, ycunse Ha
kproxe TpyGoyxaanska), kH/M;

P; - nec pemonTibix Manmi, XH/M,

3uakn warpy3ox B gopmyic (4.2) BLIGHPAIOTCS TAK: eCAK KArpy3ka

HanpanncHa Boepx — “mmoc’, ecnu BHK3 ~ “Muryc”. Tlpu orpuBe wedTe-
NpOBORA OT TPYHTA CHIM3Y, OTNOP FPYHTA paseN “Hymo

PazGusxa ywacixa nepTCupOBOAA HA KOHCYHBIE ANCMEHTHI

-
q(2) QH Gi ’q,—,—'_e
L e

T 7T

1] ’/ﬂ
Lﬂcu i+l 42 z

Puc. 4.1

Cxema peMORTHPYEMOTO YHacTKa HedTenponoa

P PR 1

/}y
AY
h’

%/%/ ////
Ls 14
2 L u z




4.3 BaanmopcitcTie Hedrrenponoia  TpYHTA.

Cwuemenns Vi, Vg, Vi, Vi, ABAKIOTCS HCKOMBIMH BEMUWIHAMH,
JABMCRUMMN OT (.

Ha pic.4.2 npunenena uanGonee xapakTePHAL CXEMA PCMOHTHpYe-
MOro ydacTka nehrenpoBosa.

Yuacmox 1. Hedprenposop 3amemues B yIIOTHCHHOM IpyHTe. Bol-
cota rpynTa Haj TpyCoit pasna Hy. Ha tpy0y neitcrayior: sec Tpy0sl, Aas-
NEHKC TPYHTA CBEPXY (1 B OTNIOP TPYHTA CHH3Y.

Ommop ymnoTHernOro rpysTa Qrp NPAKTHYECKH MOXHO ONPCIENKTL
HCXOMIA 3 YCNOBHA, YTO TPYHT 0GNAJAET CBOfICTBOM CONPOTRBASTLCA RE-
OpMALI CKATIA 110 JIHHCHHOMY 34KOHY.

OTnop rpynTa CAEYCT ONPENCNATh B 3aBHCHMOCTH OT CMEIIEHHS
nedrenposona no dopmyne; ’

Qrp = q?_p-—C1 V,kH /M, (43)

0

e 9ep = *(qrp +0,1) ~ navwanbHLI MAapaMeTp OTNOPA IPYHTA,
PABHBIT CYMMapHOMY Becy TpyObl H rpyHTa, KH/M;

V - cyemenne TpyGsi 110 BLICOTE OTHOCHTENBHO €€ HaNANbHOTV
NOMOXCHIA, M;

C; ~ X03(DOHIHCHT NOCTEAH YINIOTHEHROIQ HOJ HEPTCRPOBO-
nom rpynTa, kHim2,

ITpi 3HauCHUR Gy, MCHBIIC HYAS B BLIMHCACHHAX MPHHHMACTCR
Qrp=0.
Yuacmox 2. “3emannan myuda”. Omop yruiOTHERHOTO MPYHTa On-
penenseTcs Takxe no copayne (4.3). 3neck “3emnanas rymba” non ved-
TCIPOBOJOM HMEET BOIMOXKHOCTL PAaIPYIaTHCR HI-33 HANR'HIS TEXHOAO-
THUCCKHX NPHAMKOB WK HA IPAHHIC C MORKONAHHBIM YACTKOM, NPH KO-
TOPOM NOABAACTCS HATPY3KA, BPCELANAIONIAS KPUTIHICCKYIO Gy (xpirmi-
yeckoe cmentensie). Ilpu prrscnenmnx, ecnu Qep 2 Gype TO MPHHHMAETCS

.
y'z%cmm( 3 “Hooxon”. Ha arom yuacTke Ha RerTenpoBOR AefiCTRY-
K0T: BeC TPYObl, BEC PEMONTHBIX MAIHH, YCIUTHA PY30NOTBCMHLIX YCT-
poficTs.

Yuacinokx 4 "“HHodcbinka”. Ha 3TOM yHacTKe NPOBOIST NOACHHIKY
TPYHTa nog HedTenpoBoa 1 ero ynaotHenne. Ha nedrenpopog nefictay-
I0T: ero COOCTBCHHLIT BEC, BEC TPYHTA, NPUCLINAHHOTO Ha TpyOy, OTHOP
rpyHTa. 3neck kosddriuieHT nocTenn Cy 3HAUNTCALHO MCHBIIIE, eM KO-~
apPuuHenT NOCTEAH Ha HavaabHOM yyacTke. Kosdduunent C,4 onpese-
NACTCA: IKCNEPHMCHTANBLHO HIIH Ha OCHOBE HMEIOUMXCA HaydHO-TEXHHYE-
cxnx mMarepianos. OTIOpP IPYHTA H2 3TOM YHAacTRE NMPH MEXasHTeCKOM
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YTUIOTHCHMN (IPHCHLINAHKOTO NOA He(ITENPOBOR FPYHTA C YUCTOM BLICOTHI
TOACLIMAHHOrO 1O TPYGY IPYHTA CHEYCT ONPCAENATH N0 hopMyne:

a4y, = 9,3~ Ca(Vi= Vaa) kH /e (4.4)

THAC ,3 — OTNOP IPYHTA B TOUKE Z=Z4.

ITpr OTCYTCTBHN YNNOTHEHHA IPHCHLITAHHOTO NOR HE(TENPOBOR
FPYHTA BEHITTHEA OTIOPa TPYHTA MOXKET GbITh OMPC/ISACHA 13 CACIYIOUBIX
COOTPANKCHII:

~ 1IPH NORCKINKE TPYHTA N0 HCHTENPOBOK NPACTPARCTBO NO HIM
IANNTHKCTCS HE NOHOCTLIO,

~ RCPOPMAIOHHLIC CBONICTBA PLIXAOTO FPYHTA HE NOMHHAIOTCS JIH-
HERHOMY 3aK0Hy,

— TPYHT nof HE(BTENPOROAOM TIOCAC HOJCHINKI HCORMOPOIHLIT: CO-
CTUNT 13 PRIXION MACTH 1 NROTHOI HENOAKONAHROI 30KLL TnyGnna nog-
Kanpipauis papia hs. B Touxe Z=Z; TpyGa OCCAACT Ha BCHIMHAY V3.

Hns sTOro cRyuas OTHOP rPYATa CACHYeT ONPENCASTS 1o (opamync:

w2D, (C; -C,)
= —_—ntel 27
Q= C;D, W+ 2w, . (4.5)

e Ca — HEpeMeniuIT KOSGUIMCHT HOCTEAN PEIXAOIO IPYHTA, MC-
nacies 8 junanazone or O po Cy, k1 I

W=V,3~V, Wp =(h3+ Vo3 )1 - fy) (4.6)

Vo
e fy = V——- ~— KOO(PPHHHCHT YINIOTHEHNS, paBHbii 0+1;
n

V- 00neM puixnoro rpynTa, M%;

V,, ~ 00BCM IIOTHOTO IPYHTa, M3,

Yuacmor S "Jachuika oxondameanian”. ITO APOANTKCHRE Yia-
¢Txa 4. OTHOP rpyHTA ONPERCARCTCS MO Toit K¢ Gopayne (4.4), wro i g
yuactka 4. 3iecs Ha TPY(y ROUGIHHTENRHO ASHCTBYCT BEC FPYHTA OKOH-
YSTCALHON 3ackimKn,

B nesiom, nps pacticTax paccMatpuBaetcs HechTenposos Geckoncy-
RO JoTebL. Onaro, HAKTHYECKH PACCMaTPNBACTCS HEQTENPOBON KOHE-
HOT AHHBL, TPH KOTOPOI fANLHCIINCE ero YiUIHACHHE NPAKTHYUCCKH Re
BLIZBIBACT HIMCHCHHS PC3YNBTATOB BBINNCACHHI,

OO0mas RnuHa BLIMHCAACMOrO yYacTKa H JINMHA BJICMCHTA
BABRANAIOTCS HCXONS 13 HMclonielics npakTiki. Ha rpanuuax paccuuTsl-
BALMOIT KLY TPYOA AWDKHA “BRIXOIHTL Ha TOPH3OHTANBHBIE YYaCTKH,
T.C.




Vi) =consty npnZ<Z,

V(z) =consty npnZ >Z,

npH 310M A=CONsty ~ CONSly 3AJACTCH K3K NAPAMETD NN NPOBEpKIT
TOMHOCTH PCHICHHSA I 32BEPIICHNS BLIYHCRCHHIL.

BerustcncHia npoBofSTCS MCTONOM NOCHCROBATCALHLIX APHGAINKC-
Higlt. Hexonis 13 npC/onOXeHYs, TO HAMAILHOE CMeneHie TYGLY oTeyT-
creyet (T.e. Vo(Z) = 0 ) naxomms marpyaxy q,(Z) onperenses nepeme-
newns Vi(Z) no 3apicinmocty (4.1). Bo BTOPOM Rpstmmskens yTounsem
narpy3kn q(Z) ¢ ncnonszonanneM nepeseniennit Vi(Z). Hance yronns-
1oTes HarpyIkit qx(Z) 1 ONPEACASIOTCS NEPCMENCHIA BO BTOPOM NpHiaH-
KCHHH V3(Z). Tak HOCTYRACM MHOTO Pa3, NOKA HC HONYHHAS OKOH'IATCAL-
woe pemenne V(Z)=V,(Z).

HeoGxommmoe komrieetso npibminkenndt (1BIKNOB) 3anHCHT OF CXO-
JUIMOCTH 320 K TOUHOMY PCHICHINO. OT TPCOYTMOIT TOTHOCTH PeICHIA.
OT AAMHLE YMACTKA HCITCNPOBOJA, OT KORKPSTHON TCXHOMOTICCKON cxe-
MbI PCMOHTA HCTCTIPOBONIR i JIPYTHX (PakTOPOB.

4.4 HamGaronpsit MOMCHT M, onpencnsercs cornacHo enejryiomeii
JARUCHMOCTH!

(4.7

o dy
M, = ~El :{25- kH M. (4.8)

B npegenax ofHOro aneMeHTa BemrmiHLl q,, M,, E, I, noctosuub.
Tak Kax snementnl xopoTxkie (nneit 0.5+1 M) pacucTes yIORICTBOPSIOT
TPeGyemolt TOMROCTH.

4.5 HanpskcHis B CCUEHHH PCMOHTRPYEMOro yuactka nedrenpo-
BOAA onpeneasorea no gopmyne:

M,
0 = MM, (4.9)

rae W~ MOMEHT CONPOTHBACHNS CCICHIR HEDTCNPOBOTA, MO,

4.6 MakcimanbHOE HODMATHBHOC RANPAKCHIC HINHGa ONpeAcnICcT-
cs no gopync:

42 2
. M +M0 )2 M2 1o
| S \V » .
TAe M, ¢ — MAKCHMATHEHOE 3HAUCHNES HIrHOAIONICrO MOMCHTA B Ce-
YCHHAX PEMOHTHPYCMOTO yHacTka Hedrenpososia. KH M
My, ~ H3rHO2I0RBHT MOMCHT B BEPTHKAABLHON IUIOCKOCTH OT
UPEBaPHTENEROrO YRpyroro nirita wegrenponoga, kH-am;
M, - s3ruGaonysi MOMCHT B TOPHIOHTANLHON MIOCKOCTH OT
OPeJBAPATCALHOrO ynpyroro nirnba, kH-.
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B nopkOpesHOM BRIDaKEHHH CymMMa B cKOGKax sBasercs anreOpan-
YCCKOf,
HarnGatoupie MOMEHTBI OT ynpyroro n3riGa onpegensiores no Gop-
MyRaMm:
El EI
Mgp =t —, Mpp =% —, (4.11)
pl r
TAC Py, Py — COOTBETCTBEHHO, PABIYCLI yIPYToro narnGa Hedrenpo-
BOJ3 B BCPTHKANKLKOIN 1 FOPHIOHTANLHOMN MIOCKOCTAX, M.
Hanpsxeuug oT ynpyroro nari0a nepTenposoja NPeNCcTanngoT
IHAMUTCABHYIO A0MI0. Pe3ynhTaTs! BEIMHCACHIT JTHX HanPAKEHHI NpyBe-
fewst B TaGnmige 4.1,

TABHIIA 4.1 HATTPAXEHHA ITPH YIIPYTOM H3TMBE
U MATHCTPAJTBIBIX HESTEMPOBOIIOB o, MIla

Paguyc ynpyroro [lwametp HedTenposopa D, MM
uarkea pp M g3 720 820 1020 1220
5000 10,80 14.83 16,89 21,01 25,13
2000 27.24 37,08 42.23 52.53 62,83
1500 36,32 49,44 56,31 70.04 83,77
1200 45,40 61,80 70,38 87,55 104,70
1000 54,48 74,16 84,46 105,10 125,70
750 7285 98,88 11260 140,10 167,50
500 109,00 148,30 168,90 210,10 251,30




5 ONPEJEAEHHE PACYETHOTO CONTPOTHBIAEHUY
CTEHOK PEMOHTHPYEMBIX YYACTKOB
HE®TENPOBOAOB C YUYETOM PA3JIHYHBIX JEDEKTOB
H CTAPEHHS METAJLJIA TPYB

5.1 PacueTHble conpoTHRNEHHS PACTAXCHRIO M CKATHIO METANAA

TpyG G¢3 NeCKTOB QNPERENSIOTCS 10 CACHYIOUNM GOPMYnanm:
n n

R Rjm MI1 R L MIT

| — a = a.
! klku : kz kn (Sl)
e R;' " R; — HOPMATHDHBIE CONPOTHRIACHNSA PACTIREHHIO

(cxamino) MeTanna TpyG 11 CBAPHLIX CORIIIRCHIN, NPHHIMAIOTCS PABHBIAMI
COOTBCTCTBCHHO MHHBMANLHLIM JHAMCHHIM BPCMCHHOTO CONPOTHBJICHNS
H IIPCAIENA TCKYUCCTH.

m - ko3 drupenT yenopnit paboTsl HedTEnPOBOLA, BPHHN-
MacMbIiT B 3aBHCHMOCTI OT KaTeropnit yyactka vedrenposona no [1]:

Ky, Ky — kO3(hmisenTL HANIRKHOCTI 10 MATEPHATY, NPHHIE-
Maembic 110 [1];

K, = KOIGKPHIBICHT BaICKHOCTH NO HA3HAYERINO
nedTenpoBosia, npiHrMacbi no {1].

5.2 PacricTHbIe CONPOTHBACHNA PACTHKCHINO (CKATHIO) CTEHKN KOH-

KPCTHOTO y1acTka HedTCHPOBOAA, IKCIIYATHPYIONICTOCS JUTIHTEALHOE
BPEMS, 2 TAKKE HMCIONECro AepeKThl, CACAYCT ONpeNeniTs Mo Chefyio-

umM hopmynam:
R = Ry , MTa:
Coby KKy (52)
R~
Rz e MITa,
2 Cn‘bl'Kl'Ko’ (53)

tie Cp — x03(BhHIHEHT BAKIHUA NO JUIHTCARKOCTH IKCILTY 3TN
He(TENPOBORA MK €ro y4acTka (APHWIMACTCS nO npiaoKennio T

Ta6n. I'.1);
by — XO3PE UHEHT, YCTaHABAHBACMBIT B 3aBHCHMOCTH OT Xa-

PAKTEPa KOPPOIHOHHOrO H3HOCA CTEHKN TPYOLl H PacCtpeaeneHis KOppo-
IHOHHBIX A3B HA CTEHKaxX TPYOC i HANNYHA HA CTEHKAX TPYG 1aparsH, 3aH-
pos, rop. KoadduunesT by onpepensicrics B 3aBHCHMOCTH OT OTHOCH-
TEALHOIO YMCHBHIEHHA MOMEHTA CONPOTHBAEHHA NeeKTHOro CEYEHNS

TpyOsL:



by = '{‘;—— K2, (54
b
e W — BavanbuLilii MOMCHT COMPOTHRICHHS CEMCHHS TPYOLY,
Wy, — harTiiiecknit MOMEHT CONPOTHBACHIA NEPCKTHOTO ceMe:
uHg TpyOul.
K ~ x03hDHILICHT RORCHTPAUNH HANPSKCHUT HA HC(CKTHOM
YUACTRE, ONPCACACTES {3 CHPABOMHON ANTCPATYPLL WAK 1#3 [4];

[ns wexoropsix ethexros snavetne Ky npisenentt s raGuime 5.1

TABIHUA S KOSPPHITHEHTLI KOHIIEHTPAIIHH
HAIPAKE MM Ky B CTEHKE HEGTETIPOBOIIA

XapaktepucTaKa edexros Koaddrmument xoruerTpauuy, K,

t Arunusle yapanuust ryOunod b u gnwHoR /, { h
HANPABALHHBIE TNOA  YriOM « K OCH Ky =1+-—-cosa+—
nadhTenposoa ‘ D !

2 NnoTHO pacnpeAeneHHbIe CNMBAIOWHECS 19
KOPPOIMOHHLIE A3Bb!, B KOABLEBOM HANPABNEHIM
wHpoi B0 50 MM

3 Nrartxo pacnpepenensbie gedexrsl ofuen 15
nnourazeio Sosee 0,25

4 OGuwuit- xOPPO3IUOHHLIN HIHOC CTEHXHM
nethTenpoaoaa wowaasko Gonee D2 1,2

TTpamesanmne, DD — asameTp sedrenporosia.

Ki ~ koxhdnuncHT, YCTARaRAHBACMDIT B 3aBHCHMOCTIH OT JMAHICHO-
CTH PCMOHTHPYEMOro yMacTka Hedrrenposora (MpyuiMacTCs 1o npuio-
wemtio I 1a6n. T.2);

Kg — XOAPhuIenT, yCTaHARMHBACMBET B 3ABHCHMUCTH OT HATISUHS
TCOMCTPHUCCKIX 1CDCKTOR CBAPKI HIH CMCIEHNS CTHIKOB TPYG,
PacCHLIBACTES HO hopaye:

Kg= (1 +0,12. K5;),

e Kg; - k03hdhunsesT KoReHTpauni HanpaxCHuil B 3ABIHCHMOCTH

QT BHIA KACPY3OK, HPHKIMACTES HO npinoxeumio I taGa. T'3-T'8.
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6 ITPOBEPKA ITPOYHOCTH H YCTOHYHBOCTH
PEMOHTHPYEMBIX YYACTKOB HEDTEIIPOBOXOB

6.1 PeMoRTHpYeMEBITt yHacTOK HehTeNnpoBOa CRERyeT MPOBEPHTL Ha
NPOYHOCTB, NeOPMATHBHOCTL 1 OGNIYIO YCTORYNBOCTL B NPOIONLHOM
HANPABICHHH.

6.2 TIpouHOCTEL M YCTON'MBOCTL PCMOHTHPYCMOrO ydacTxa Hedrre-
NMpoBOJia HPOBEPRIOTCA B COOTBETCTBHH C TPeGOBaHHAMM
CHull 2.05.06-85*/1/ no dopmyne:

Onp S Vi R?d, (6.1)

rne G’n ~ MAKCHMAJILHOC CYMMAapHOE NpPOAOALHOE HANPSKCHHC B
HedyTenpoBoae OT PACUCTHLIX HArPY30K 1t BOIREIICTBIIY,

;= KO(DDHIMEHTBI, YIHTLIBAIOUUIC JIBYXOCHOC HANPSXKEHHOE
COCTOSHHE MCTAUTA HCQTENPOBOJIA.

6.3 Ecnu yenosus opmyns (6.1) He BLINOAHSIOTCS, TO CHERyET W3-
MCHHTBL paHee BLIOPaHHbLIE 3HAUEHN TEXHOJOTHECKHX NAPAMETPOB C Lc-
NbI0 YMCHBIICHHA BO3HHKAIONHY HanpsKeHuil. 3aHOBO ONPEACHSIOTCA

HanpAXCHHA H APOBEpKa No myHxTam-6.4, 6.5, 6.6.
6.4 TlpoBepka Ha MPOYHOCTL PCMOUTHPYEMOrO YYacTKa B NPOAOHEL-

HOM HanpasneHny npOMBBOmH‘CS{ H3 ycaosns:
OpN< ylzR?d, MITa, (6.2)

[Ie Op,N — NTPOAONEACE OCCBOE HANPSKERHE OT PACYETHLIX HArPy 30K
H BO3AEHCTBIIY ONPEfEerseTCs 1o cnefyouteii (hopyyne:
OnpN S Oy + lOxy £ Oy, (6.3)

TAC G, — NPOAIALHLIC HANPAXKCHIIA, BOIHHKAIOUINC H3-32 TeMnepa-
TYPHOTO nepenajz IPX NPOH3IBOJICTBE PEMOHTHLIX PaloT, OnpefeaseMoe
nio gopmyne (3.11);

Gy — XOTLUEBOE HANPSAKEHHE OT BHYTPEHHErO RABACKHS B He(-
TENnpoBofie, onpeacnseTcs no gopmyne (3.5);

G, — HanpaxXenHe H3ruGa, onpenensercs no ¢opmyne.(4.10);

\y;— onpefiensercs no Gopayne:

- (64)

6.5 [Insi HenonYIICHHUA MNACTIYECKHX IehOPMALILt PEMONTHPYEMOrO
yuacrKka RedTenposOfa NPOBEPKa NPOU3BOAATCS NO YCIOBHAM:
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OJ.IS M nad ! m_pdd :
jo% Yigok, 20 T SGoK, 2 (63)

T Opp,M! ~ MAKCHMAILHBIE CYMMAPHLIC NPONIONLHBIC HANPSKCHNS B
Re(TCHPOBOAC OT HOPMATHBHBIX HArPY30K H BO3ACIHCTBINY, ONpENeNTIOTeS

no copmyne:

ED
ol =po’ ~aEAT 3520, MTa, (6.6)

TAC P ~ MIIMMANILELIT PaITyC ynpyroro a3ruba ocit HeTenpoBoa, M;
T Yo~ OHPCHEASCTES 10 hopayne:

o a

vy= |1-0,75 —NL | 0,520 __ 7

d - m Rg in RH )

0,9k, 0,9k, 2
me 0’::“ — KOILICBBIE HANPSKCHHA OT RopMaTiBroro (paboviero)
NABRCHIA, QLIPCRENRETES 110 Popmysc:
PD

it R 2 .

O =, M, (6.8)

m, Ry®, ky; — 0Go3nauense e xe, wro i o hopmyne (5.1).

6.6 Tpopepxy olueli YCTORYNBOCTH HEe(TENPOBOA B NPOROTLHOM
HanPABNCHNI B IIOCKOCTH HAMERBINCH XECTROCTH CACAYCT IPOHIBONTL
H3 yanonua:
S € mNyp, (6.9)

IAE M ~ OGO3HAMCHIE TO Ke. o i 8 Popmyne (5.1);

Nyp ~ TPOROTLHOE KPHTHYCCKOC YCHMIC, NIPH KOTOPOM HacTyna-
€T NOTEPS NPOROALROIT yeToitiBocTH HedTenposona, kH.

S — 3KBHBANCHTHOE NPORGALHOS OCCBOC YCHANE B CCUCHUN He-
TCOPODBOJIA, ONPENETACMOC CHERYIONBIM 00pa3on, kH:

— N NPAMOMMHCITHOTO yHacTKa:

S = (-toyy + @ EAT) F, (6.10)

~— O XPHBOMMHCHNLIX YHaCTKOB, 3aUICMIICHHLIX B TPYRTE W NpK
HANHYNI HCNOJBHRBLIX KECTKHX O10p:

S = ((0,5 ~p)Oyy + 2 EAT) F. (6.11)

TRe F = nnomayis NOnepetiHoro ceHCHiA CTCHKH TpyObLl.

Ny, CACAYCT ONPCRENAATE COFNACKO NPADIIaM CTPOHTCILHOIT Me-
XARIKH € YCTOM KOHKPCTHOA TCXHOMOTHUCCKOI CXEMBI PEMORTa RedTe
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nposopa. [ina cayuas, KOrga HanPAKCHHE CKATHA B CeYeHnr Hedrenpo-

BOJa He NPEBLINIAET NpeAesa NponOPRHOHANLHOCTH MaTepRana TpyGol,

HPORONLHOC KPHTAYECKOES YCHITHE ONpEfeNseTcs no GopmMyne:
72El

Ngp =2 (6.12)

e V — KoxphOHIMCHT NpHBENeHHS JLTHHB! 118 HedhTenpoBONa ¢ 3ai(eM-
NEeHHBLIMH KOHNaMi. 3HaweHHS V JI1T HCROTOPLIX KOHKPETHLIX YCTOBAN
npuBCfieHb! B TaGnnle 6.1;

L - narnGaemas jyiiHa HedrenpoBona, M.
TABJIHUA 6.1 3HAUYEHHSA KO3PPHIIEHTOB IMPUBENEHHA IUTHHBI
PEMOHTHPYEMBIX YYACTKOB HE®TEITPOBOIIOB

!' XapaKTepHCTHKa 3atieMITeHHS KOHLIOB PAMOHTHPYeMOro KW

y4acTka Hegrenpososaa
1 Konus! TpyG 3awemnenst B IUIOTHLIX TPYHTAX (CYMECH NNOTHLR, 0,75
P3BENUCTHIE C KPYTIHBIM NECKOM ¥ JD.)
2 Opv kOHeY TpyGbl 3alLEMNeH B NNOTHOM FPYHT8, BTOPOR KOHRY 0,85
TPYGb! 3aLEMNEH B PA3PLIXNIGHHOM rPyHTE

1.1

3 Kowup! TpyG 3awiemiebl B HENNOTHLIX, BOACGHACHILEHHbIX FPYHTaxX

6.7 TTpoBepKa BO3MONHOCTH NOSBIACHIS MECTHLIX BMATHH B CKATO 30HE

(HAH BROTYMBANHA CTEHKH TPYObI) APOH3BOITCA DO hopMy.Te:
Oyp < <0,95 6y, (6.9)
4,13

e Oxp= (R zs 10 85)‘77 —~ KPHTHYCCKOE HaNpaXeHne, TIPH KOTO-

POM NPOHCXONHT BLNYWHBAHHE CTCHKH,
Oy — NIPC/ICA TeKYJCCTH MaTephaia TpyOs!, MIa;
R - pastyc Hapy=#HOMN cTeHKH HedTenposoaa, M;
8 - TomuHHA cTEHKH HeTENPOBORA, M.

6.8 IMpumep pacteTa HODTENPOBONA HA NPOTHOCTE TIPUBEREH B NPIIO-
werd B, OpHCHTHPOBOYHBIE TCXHOTOTHUCCKHE NMApaMeTPbl PeMORTA HedTe-
POBOAIVB JUIR THIOBBIX TCXHOJOTHICCKHX CXCM IMPHBLCHB! B IIPHIOKCHIM B.

Pe3ymsTaTsi BoIMHCACHHH, NPHBCHIEHNBIC B TACTHIAX NPILTOKCHHS B, noty-
YCHLI AIPH ONpEfleNIeHHbIX 3HaYEHHAX PACUCTHLIX CONpuTHBACHIH R %4, KoTophie
HanGoNce XapaKTepHhbl JAR BLIGPAHHOI TCXHANOTHUCCKOA CXCMLL PEMOHT] Hed-
Tenposona. Eci (akTHIECKHE CYMMapHbie HANPDKCHHA B CTEHKAX PeMOHTH-
PYEMOro yJacTKa RC(TENnpOBONa NPCBLINIAIOT PACUCTHBIC 3HAVCHHN, NOTyYeH-
Hble 110 opmynam (5.2 1 5.3), TO cACRYeT HIMEHHTD TEXHOTOTHYECKHE fTapaMe-
TPHI B CTOPOHY YMEHLUICHHA HANPSKCHITY, HaIPHMEP, YMEHBUMTE JUTHHY NOJKO-
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NMAHKOTO Y4acTKa HedhTeNpPOBONiA, YMEHBILITS BHICOTY MOTbEeMa HedhTenposona,
TIOBBICRTH CTENCHS YIUIOTHEHHS NOJICBIIARHOIO MOAl HedhTenpoBog rpyHT?, YBe-
JIROTTL RONHYECTBO NOTEEMHBIX MEXAHHIMOB B TEXHONOTHYECKON cXeMe PeMOH-
Ta ¥ p. [lanee pactier H NpoBCPKA Ha NMPOYHOCTL NORTOPsTOTCS. ITpy 1OM Cre-
RYET ROGHTLCA YHORNETBOPEHH YeltoeHi no dopmyne (6.1).
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anon

NPHJOXEHUE A
TEKCT PACYUETHO} [IPOTPAMMEBI.

HCXOIHBIE JAHHBIE H PE3YJBTATHI PACYETA

A.1 Texcr pacuetuoil nporpamMmut (na sspike POPTPAH),
HCXO[IHbIe Janibie H Pe3YIbTaThi pacyeTa TeCTORON 3aA89H

112

Japeprennas nporpanNMa
KansTanbauil PEHOHT ¢ JAMeHON H3ONAUUH
C nonxonoM B TpaHmee.

Moryr sanamathca Ao 7 cun.
DIMENSION Q{1000),V({1000},VMIN(1000}
COION Q. V, VMIN, 20, ,X6,X7,%8,.X9,X10
COMMON P1,P2,P3,P4,P5,P6,P7,P8,PY, P10
COMMON QT.QN, QI, QTNI,C1,€2,61,6G2
COMMON H1,H2,HS5,PHL, 21,22,23,24,25
COMMON X1,X2,X3,X4.XS5PH2,PHS5, QU
COMMON DH,AH,H, VKR.DV,V3,H3,F3
COMMON Q11,Q21,Q22,Q041,Q42,Q51

PO 1 I=~1,1000

V{I}=0

Q(1)=0

Bpon HCXOARHBX JaHHWX

BCe BeNHYHHH DJAaRANTCH B CUCTeMe Si
READ(1,*) 20,21,22,23,24,125
READ(1,*) X1,X2,X3,%X4,%5,%6,%7
X1=Z2+3

X2=X1+5

K3=23-3

READ(1,*) P1,P2,P3,P4,P5,P6,p7
READ(1, *) DH,AH.E, AL

READ({1, %) GT,GNM,GI,Gl,G2

READ{1, *) HMAX, HMIN:

READ(1,*) C1,C2,VKR

READ(Y,*} H1,H2.H5,H3,F3

QI=3 1415926*DH*ATI*GI

WRITE(2,103} 20.21,22,23,24,25
WRITE(2,103) X1,X2,X3,X4.X%5,X6,%7
WRITE(2,103) P1,P2,P3,P4.P5,P6,p7
WRITE(2,103) DH,AH,E, AL )

WRITE (2,103} GT.GN,GI.Gl,G2
WRITE(2,103) HMAX,HMIN

WRITE(2,103) C1,C2,VKR

WRITE{2,103) H1,H2,HS5,H3,F3
WRITE({2,112)

FORMAT(* )

R1~DH/2

R2=R1-AH

XIX~0 T85398* (R1**4-R2**4)
QT=3.1415%2654* {R1**2-R2*+2) »T
QH=3.141592654* (R2**2)*GN

3
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QTNI=QT+QN+QI
$opMHPOBaHHE PACHETHHX BENHUWR
A=0.1073*DH
PHI=G1* (H1+A) *DH
PH2=G1* (H2+A) *DH
PHS5=G2* (H5+A) *DH
Q11=PH1+QTNI
Q22=PH2+QTNI
Q21~-C1*DH*VKR~Q22
Q51~PH5+QTNI
DV=-Q11/(C1*DH)
DV2=-Q22/ (C1*DH)
WRITE {2,103) R1,R2Z,6 XJX, OT.QN, QTNI
WRITE {2,103) PH1,PH2,PH5,Q11,Q21,Q22.Q51
H~HMAX

I0~5
11=I0+{21-20)/H
I2~10+(22~20)/H
13=I0+(23-20)/H
14=I0+(24-20)/H
IS=I10+{25-20)/H
J1=10+(X1-20) /H
J2=I0+(X2~Z0) /H
J3=10+(X3~20) /H
J4=10+(X4-20) /K
J5=I0+(X5-20) /H
Jé~I0+(X6~20) /R
JI=I04(X7-20)/H
I101~I0-1

I02=10-2

I6=I5+1

I7=16+1

QU= (H**4) / (6.0*E*XJX)
SS=0

XM=0

PacyeT nepexemeHui
CONTINUE

KM K+1

- DO 2 M=1,200

Do 20 1=-13,17
VMIN{I)=200

DO 22 1I=~I3.1
IF(V(IX) LT VMIN(I)) VMIN(I)=V(II)
CONTINUE

CONTINUE

CALL QQQ(10,15)

PO 3 Ml=1,2
V(I01)=V(IO0)
V(I02)=V{I0)

CALL VWV({IO0,I5,1)
V(I6)=V(I5)
V(I7)=V(I5)

CALL VVV(I10,15,-1)
V3=V (I3)
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CONTINUE
CONTINUE
PRINT 103.V(I0),V{J1),V{J2),V(JI3),V{I3),V(IS), x4
YTOouBeHHe CXOXQeHUSR

S=0
Bo 4

I~10,15

S=8+ARBS (V{I))
CC=(55~8}*100.0/s

S8=S

IF (ABS(CC).GT.0.002) GO TO S5
DO 88 1I-1,1000
V(I}=V{I)-DV
Bl=XJX*E*0.5/ {(H*H*H)
B2=E*XJX/ (H*H)

B3=3 141592654* (R1*R1-R2*R2)

WRITE (2,112}
WRITE (2, 104)
SMIN=10000
SHMAX~~1G000
YMIN=111.
YMAX=-111.
WRITE(2,111)

Do 9

I=10,I35

Z=>Z0+H* (I-10)
AlmV (Y42} -V (XI-2)
A2«V{I+1)-V(I-1)
XQ=B1% (Al1-A27"2)

XM=B2*A3
TAU=XQ/B3
SIGMA=XM*R]I /XJIX

IF{SIGMA.GT.SMAX) SHAX=SIGHH

AJV{I+1)=2*V{D)+V{I-1)

IF{SIGMA LT.SMIN) SMIN=SIGMA
IF(V{I) GT YMAX) YMAX=V(I)

IF(Y{1) .LT.YMIN)

IMIN=V (1)

WRITE(2,103) 2,V{I}).Q{I),XQ, XM. TAU, SIGMA
WRITE{Z,111)

WRITE {2,103) YMIN, YMAX, SMIN, SMAX

WRITE(2,112)

CALL
CALL
CALL
CALL
CALL
CALL
CALL

WRITE(2,103) X1,X2,X3,X4,X5,%6,X7
WRITE (2,103) P1,P2,P3,P4,P5,P6,P7

S1LA(JL,P1,E,XJX)
SILA(J2,P2,E, XJX)
SILA(J3,P3.E, XJX)
SILA(J4,P4.E, XJX)
SILA(JS,P5.E, XJX)
SILA{J6,P6.E, XJX)
SILA(J7,P7,E, XJX)

V{JL1),V(J2),V{I3),V(J4),VII5),V(JI6),V(JT)
FORMAT (3X, 5E11.3}
103 FORMAT (2X,7E10 3)
FORMAT (1X,’ 2z V({z)
FORMAT ('*’)

222

104
111

32

qf{z}

Q(z)

M(z)

WRITE(2,103)

T(z) S{z}")



101 FORMAT (2X,10F7.3)

21

CONTINUE
sTOP
END

SUBROUTINE QQQ(I0,15)
DIMENSION Q(1000),V(1000),VMIN(1000)
COMMON Q. V, VMIN, 20, 21,22, 23,24, 25
COMMON X1,X2,X3,X4,X5, X6, X7,X8, X9,X10
COMMON P1,P2,P3,P4,P5,P6,P7,P8,P9,P10
COMMOR QT, QN, QI.QTNI,C1,C2,Gl,G2
COMMON H1,H2,HS5,PH1,PH2, PH5,QU
COMMON DH, AH, B, VKR, DV, V3, H3,F3
COMMON Q11,Q21,022,Q41,Q42,Q51
DV2=-Q22/ (C1*DH)

DO 1 I~IO,IS

Z=Z0+H* (I-10)

W=V (I)+V3

WP= (H3+V3) * (1-F3)
Q5=C2*DH*W4 (W*W* (C1~C2) *DR) / {2*¥WP)
IF(W.GT WP) QS5=Q5+Cl*DH* (W-WP)

IF (Z.GE.Z1) GO TO 2
Q(I)=-Q11-C1*V(I) *DH

IF(V(I).GT.0.Y Q{I)=~Ql1

GO TO 6

IF (2.GE.Z2) GO TO 3
Q(I)=~Q22-C1*V(I)*DH

IE(V(I).GT.0.) Q(I)=-Q22

IF(V(I) LT.VKR) Q(I)=Q21

GO TO 6

IF {Z.GE.23) GO TO 4

QUI)=-QTNI

IF {Z.GE. (X1~0.5) .AND.Z.LT. (X1+0.5)) Q(I)=Q(I)+P1
IF (2.GE. (X2~0.5) .AND.Z.LT. {X2+0 S)) Q(I)=Q(I)+P2
IF {Z.GE.(X3-0.5).AND.Z2.LT.(X3+40.5)) Q(I)=Q(I)+P3
IF (Z.GE. (X4-0.5) .AND.Z.LT. {(X4+0.5)) Q(I}=~Q(I)+P4
IF (Z.GE.(X5~0.5) AND.Z LT.(X5+0.5)) Q{I)=Q(I)+PS
IF (2.GE.{X6-0.5) AND.Z LT.{(X6+0.5)) Q(I)=Q(I}+P6
IF (2.GE. (X7-0.5) .AND Z LT (X740.5)) Q(I)=~Q{I)+P7
GO TO 6

IF (2.GE.24) GO TO 5

Q{I)=~QTNI+Q5
IF(V(I) . GT.VMIN(I})) Q{I)=-QTNI
GO TO 6
IF (2.GE.25) GO TO 6
Q{X)=—-Q51+Q5
IF(V{I).GT.VMIN({I}} Q(I)=-Q51

CONTINUE,

CONTINUE
RETURN

END

SUBROUTINE VVV(IO0,15,N)
DIMENSION Q(1000Q),V(1000),VMIN{1000)
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COMMON Q, V, VMIN, 20, 21,22,23,24,25
COMMON X1)X2,%X3,X4,X5,X6,X7,X8,X9,X10
COMMON P1.P2,P3,P4,P5,P6,P7,.P8.P9,PLO
COMMON QT. QN,QI,QTNI.C1,C2,G1,G2
COMMON H1,H2,HS,PHL,PK2, PHS, QU
COMMON DH, AH, H, VKR, DV, V3, H3,F3
COMMON Q11,021,022,041,Q42, Q51
IF{N.GT 0) GO TO 4
DO 2 K=I0,I5
I=I0+1I5-K
AwV{I-1)+V(I+])
BwV(I~2}+V{I+2)
C=4*A-B
V{(I)=C/6.0+QU*Q{I}

2  CONTINUE
GO TO 3

&  CONTINUE
DO 1 I=I0,1I5
AnV{X-1)+V{I+1)
BV I{I-2}+V{I+2)
C=4*A-B
V{I)=C/6.0+QU*Q(I)

1 CONTINUE

3 CONTINUE
RETURN
END

SUBROUTINE SILA{I,R,E,XJ)
DIMENSION Q(1000),V(1000),VMIN(1000)

COMMON
COMHON
COMMON
COMMON
COMMON
COMMOH
COMMON

Q.V,VMIN, 20,21,22,23,24,25
X1,X2,%3,X4,X5.X6, X7, X8, X9, X10
P1,P2,P3,P4.P5,P6.P7,P8,P3, P10
QT.QN,QI,QTNI,CI,C2,G51.G2
H1,H2,HS,PH1.PH2,PH5,QU

DH,AH, H, VKR, DV, V3, H3,F3
Q11,Q21,Q022.Q41,Q42, Q51

A=V (I-1}+V(I+1)
B=V{I-2)+V{I+2}
C=(E*XJ)/ {H**3)

P=C* (B-4 . *A+6*V (1)) +QTNI
IF(I.LT 5) R=0.
IF(I.GT.499) R=0.

RETURN
END
A2 Hexonusle nanusie
10, 80. 70. 80  110. 200
72 78. 87. 500. 500. 500.
~60 E3 ~30 E3 -20 EJ 0.E3 0.E3 "0 E3
1.220 0 0125 206 E9 O 003
0.77E5. 0.86E4 O.11E5 17.6E3 17.6E3
1. 1
10.E6 0.3E6 =0.02
i. 0. 1.2 0.7 ©.7

N

500.
Q.



100E+02
730E+02
600E+05
122E+01
770E+05
100E4+01
100E+Q8
100E+01

610E+00
2435405

z

100E+02
110E+Q2
120E4+02
130E+0Q2
140E+02
1508402
160E+02
170E+02
180E+02
180E+02
20QE+02
210E+02
220E402
230E+02
240E+02
25CE+02
260E+02
270402
280E+02
2808+02
300E+02
310E+02
320E+02
330E+02
340E+02
350E+02
360E+402
370E+02
380E+02
390E+Q2
4008402
410E+02
420E+Q2
430E+02
440E+02
450E+02
460E+02
470E+62

600E+02
780E+02
300E+05
125E-01
B60OE+04
100E+01
300E+06
000E+00

598E4+00
281E+04

V()

338E-~06
340E-06
343E-06
345E-06
3I39E-06
317e-06
267E-06
176E~06
275E-07
195E~06
510E~06
932E-06
147E-05
214E~05
293E-0S
382E-0S
478E~-0S
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NPHIOXEHHE b

NIPUMEP PACUYETA HA IPOYHOCTDL M YCTOHYHBOCTD
PEMOHTHPYEMOTI'O YYACTKA HEOTENMPOBOJA

B.1 Odopmacuie pe3yasTaToB pacyera

B.1.1 PesynuTaThl BEIMHCHCHST peKOMERRyeTcst 0OpMITL B BIJIE
NPOTOKANOB, FJC AN KAXKOTO KOHKPETHOrO YMacTKa HeTenposoia npi-
BONFICS CRCIYIONHC HAHHDLIC!

© OCHOBHBIC XaPaKTCPHCTHKH YHACTKA,

— HCXOJIHBIC JIAHHLIC JUI PCHICHUA]
RAHHBLIC O PCMOHTHBLIM MAIITITHAM 11 YCHOBHAM PCMOHTE,
MPOMCKYTOUHBIE PE3YALTATEHI PCIICHNS,
PCKOMEHAAINI MO PCMOHTY

~ 0cOGCHBOCTH TCXHONOTIY PCMOHTA.

Hiske NPUBOANTCS MPHMCP PCITICHNSA JUIA HCCKONTBKKX Y1ACTKOB Hed-
TCNPOBOJOB.

t

CxeMa PCMOHTHPYEMOro yUacTka HeTenposoya

e HanpaBnenne ABHEHHS PMOHTHON KONORHSI

T m e i
S L ég/‘s/

%/7/‘ S/ 7

VA Z; Zs Z4 VA

by
lw

Puc. G.1

Hanpimep, TEXHONOTHA KanHTATLHOTO PCMOHTA C 3AMCHON H3OAKIUIN
APCYCMATPHBAET HATHUNC CACYIOnUX y4acTkos (pucyHox B.1):

1 - ncxooe cocTosnne TpyObI

2 — BCKPBITHIIL OT 3CMASHOTO COA YHACTOR (3cMnsHas TymGa);

3 - nopxonaumbit ywacTok (30Ka PCMORTHBIX paGoT);

4 - yqacTOR NOACHLINKH rPyHTa NOA TPYOY:

5 — y4acTOX OKOHYATeNbHON 3aCHITKH IPYHTA.



Tpacdmxu pacnpenenerus Hanpsxeunit # neopManiit npH peMosTe
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Puc. B.2

B.1.2 B pausoM npiMepe NpHHATLI CACKYIOULHE NapaMeTpsl:
D = 1020 MM — mameTp TpyGut;
Oy = 12,5 MM — TONUBIHA CTCHKH;
Q. = 77,0 xH/M3 ~ yreaunuii ec MeTanna Tpyosl;
Gy = 86,0 xH/M3 - yrennnuiit Bec HedTH:
G, = 11,0 KH/M3 — ynieasnuit ee waeomiint;
8, = 3 MM — TONUBHA ASONAUNH;
Hj = 1 M — pr2UT2 IPYHT2 B HCXOHOM COCTOSHIMH (Hajt BEPXHEH 00-
pasyomeity:
})"53 1,2 M ~ BhICOTa TPYHTA NOCAE 3ackmKH (Haj BepXHE obpa3syro-
~1CH )L
g, = 17,6 xH/M3 ~ ynenwusiit Bec rpynTa;
Cy = 10 MITa/M —~ K03PHIHCHT NOCTCAH IPYHTA B HCXOTHOM COCTO-
SHIN,
C; = 0,3 MIJa/M ~ x02(pDHIBICHT NOCTERM HOACHINAEMOTO FPYHTA;
)h3 = 0,7 » — rnyGuna noskona nop TpyGoit (B 30HC PEMOHTHBIX pa-
Gor);
K4 = 0,7 - xoshpmupienT cx#MacMOCTH IPyHTa RPH YTUIOTHERH,
L, = 10 M - panua semnsnoit TyMGoi (BCKPBITBIE Y4aCTOK);
L; = 20 & — panua nogxonansoro yuacrka;
L4 =20 M- nnna yyacTka ¢ NOACHINKON IPYHTa;
Py= 60 xH - BCC nosansiparomet MaHALY,
Py=30 xH ~ Bec 0uHCTHOIN MALUHHLY,
P3= 20 xH - Bec r30nsuponHOl Matungb);
Ry =Ry =0 (nogbemubic cpeacTsa OTCYICTBYIOT).

40



Mo pe3ynkTaTaM PenicHHS CACAYET, YTO HANGORLINEE HANPSKCHNC B
RAHROM CAY'Ia¢ PaBHO O, = 138 MIIa; B npouccce peMOHTa HEPTERPO-
BOJI OCeitaeT wa tayGiny AV = 21,2 cm.

TTpn apyrux nexoyusix napamerpax (TaGamiwt B.1, 5.2 1 B.3), coor-

BCTCTDCHHO, NONYNAEM IPYTHE JHAUCHHA G, M AV

TABJIHIIA B.1. HCXOJTIBIE RATTHBLIE H PE3YALTATLI
BLIYMHCAEHHIA [T IPIMOTHUEHTIOTO YUACTKA
1 | Hagseauue nedbrenposona [pyx6a-1
2 | Yuacrox nehbrenposoaa 76 - 80 1 (3600 M)
3 MNuxets MK 768 - 804
4 | 3a HCKMOUEHHEM KDHBLIX yHaCcTKOS
5 | [wamerp 1py0bl, MM 1020
6 | TonwwHa CTEHKM, MM 12
7 | Mapxacranu 14TH
8 | Mpenen texyvecty, MMa 3528
9 | Npesen npourocty, Mia 4704
10 | Koahdmusent craperma 1,28
11 | Kaveropus y4actra Tpetes
12 | TonwuHa u30NAUUM, MM 3.6
13 | MpoexTHan (nyOuHa TpaHLeH, M 2.00-3.05
14 | Xapaxvepucruka rpyHra CyTairH0K
15 | Paawyc ynpyroro naruta, M -

16 | Yron ynpyroro u3ruta, rpag -
17 | Paguyc xpnBoit BCTaBKH, M -
18 | Yron kpuBo# BCTaBKK, rpan -
19 | YaensHout sec Hechtu, kHS 85.0
20 | Tewmneparypa npv yknagxe Hetrenposopa, K 2330
21 | Temneparypa CTeHxu HedhTenpoBOAA Npi pEMOHTE, K 285,5 )
22 | PaGouee pasnexwe, MMNa 12 Gonee 2,5 M2
23 | Bec pemOoHTHbIX MawmH, KH
- NOAKAMNLIBAKWEH 515
— OMMCTHOH 21,0
— M3ONSUMOHHOR 18.0
24 | PacuerHoe Hanpsaxenue, Mla 196
25 | Tepuonanpaxetns, Mia +188
26 | Hanpsxenus o1 Haruba, MNa 0
27 | Hanpsxetus o7 Aasnexus, Ma 29,1
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TNponomecre Tabmip B.1

28 | PenonHbke Hanpaxenun, MMa He Gonee 148
29 | Jonycrian pwna, u
— MAXONIHHOO YMECTK He Gones 16,5 u
— Y42CTKa DOACHIMKH [PYHTA He Mekee 20 M
- Y4acTKa, HMewero ¢sofoay H2T OrPaHUUEHHS
NONEPEYHLIX NEPEMELIeHUA
30 | [Jonycrimag ocagxa TpySsl, M w2 Gonee 0,22
TAGIHLIA B.2 HCXOMHDBIE IAHHDBIE H PE3YNALTATDI
BLITHCHEHH IS YUYACTKA
C TOPH3OHTAJIBHLIM YITPYTHM H3rHGOM
1 Hassawe nedrenpososa Dpyw6a-1
2 | Yuacrox werenpososa 76 -B0 KM {3600 M)
3| Tomern MK768-69+30; 1K788+27, 11K792+03
4 | 33 CKARNEHMEM KDHALIX YHACTKOB
5 | Auamerp tpylol, mu 1020
6 Iqqmsma CTEHKH, MM 12
7 | Mapxa cramt | 14TH -
3 | Npenen vexyuscty, MNa 3528
9 | Mperen npounects, MMa 4704
10 | Koapmumert crapeHus 1,28
11 | Kateropus ynacr<a Tpetws
12 | Tonuuma u20naumy, MM 3 B
43 | TipoexTHan ryGuna Tparwen, M 200 T
14 | XapaxvepucTka rpyHTa CyrnmHoK
15 | Pagstye ynpyroro maria, M
~ 110 BEPTHKANM -
~ N0 FOPHIOHTaNK 1000
16 | Yron ynpyroro uaruéa, rpag 30,4:2,0,23 L
17 | PagwyC KpHECA BCTARKH, M -
18| Yron kpueOi BCTAnKM, rpaa -
19 | Yiemysit Bec nedri, kHAS 86,0
20 | Tenneparypa npi yxnazke
nechrenporosa, K 2930
21 | TemnepaTypa CTeHKH Hed1enposoaa
nps pemonTe, K 2855
22 | Patovea paenemve, MMNa He Gonee 2,5 MMa
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INMponomxersic Tabmnwt 5.2

23 | BaC peMoHTHEX MawmH, kKH OpvH w3 aByx BapranTos:
- NOAKanbIBaoULeH 51,0 Orcyrcrayer
~ OUHCTHOR 210 210
~ W2ONRUMOHHOW 18,0 18,0
24 | PacuerHoe Hanpaxetus, M(1a 196 202
25 | Tepuoxanpsxenus, Mia 18,8 188
26 | Hanpsxenus o1 uaruGa, MiMa 1066 106.6
27 | Hanpsxenun 0T paBnenus, Mila 2,1 2.1
28 | PemonmHble Hanpsixenns, Ma e 6onee 102.8 | ne Gonee 111.2
29 | [onyctvmas anvHa, M
- NOAKONANHOTO y4acTka He Gonee 13 M He 6onee 14 u
- Y43CTK3 NOACHLINKKA FpyHTa He MeHee 20 M we Meree 20 M
—-y4acTXa, uMeroiLero caosoay HET O paHuyeHust
NONSPEYHLIX NEpPeMelieHUH
30 | fHonycrmsan ocapka 1pyGel, m ne Gonee 0,136 | ke Gonee 0,162
TABJIHUA B3 HCXOMHDLIE BTAHHBIE H PE3YJILTATHI
BLIYMCAEHNM U1 YUACTKA
C BEPTHUKANBLHBIM YIIPYIHM H3THBEOM
1 | Hazsamme Hedrenpoeosa Npyx6a-1
2 | Yuacrox Hechrenposoga 76-80 x4 (3600 M)
3 | Nuxersl 771400; 771465; 773465, 778+09;
780+233; 781+23; 782428
4 | 32 UCKNIOHEHMEH! KPHBBIX YHACTKOB
5 | [uametp TpyGbl, Mu 1020
6 | TonuuHa cTeHKku, MM 12
7 | Mapracranm 14TH
8 | Tpegen texyuecrty, Mla 352.8
9 | Npepen npouHocTy, Mia 4704
10 | KoabduumeHT CTapenns 1,28
11 | Kareropus ywacixa Tp2TeR
12 | TonumHa u30NKLUUA, MM né
13 | NpoekTHan ray0uHa TPaHWeH, M 1,99.3,0
14 | Xapaxtepnctvka rpynra Cyrnumok




Iponoaxkeine Tadaw 5.3

15 | Pamayc ynpyroro uamea, M
- 10 BEPTHKANM 1500
— DO TOPM3OHTAM -
16 | Yronynpyroro uaru6a, rpan 1,0-2.83
17 Panuyc XpHBOH BCTABKH, M HeT
18 | Yron kpy18of BCTaBKH, (pag -
19 | Yaenshoii sec vachrenposona, kHAS | 86,0
20 | Temreparypa yxnagw, K 293
21 Tenraparypa cretxn vedTenpoeosa
npst passoHTe, K 285,5
22 | PaGouee pasnenwe, Mla He Gonee 2.5 Mla
23 | Bec peMOHTHLIX MauMH, KH OnMH K3 ABYX BAPHAHTOB:
~ MO1%aNsIBAILER 515 Orcyicrsyet
- QUICTHOR 210 210
— M3ONSLUMOHHOMR 18,0 18,0
24 | Pacuetnoe HanpxeHwe, MiTa 19.6 224
25 | TepuoHanpaxenus, MIa 18.8 18.8
25 | Hanpsxerus o1 warnba, Mila 71,1 711
27 | HanpaxeHus OT naBneHms 29,1 29,1
28 | PenonTHbie Hanpaxenna, MMa e Gonee 77 He Gonee 105
29 | [lonycTiean AnvHa, M
~ NOAXONARHOT0 Y4acTKa He Gonee 9,0M | ne Gones 14 M
~ yYaCTKa NOJACHINKH FPYHTA He weHee 20 M HO MeHee 30 M
- YHaCTKa, MMeKouwero cso0oay HET OrpaHnyeHva
nONEPaYHLIX NepeMeliermi
30. | fonycrwmas ocaaxa TpyObl, M we Gonee 0,105 r we Gonee 0,161
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NMPHAOAKEHNE B

OPHEHTHPOBOYHBIE TEXHOJOTHYECKHE NAPAMETPL]
KATIHTANBHOIO PEMOHTA
MATHCTPAJILHLIX HEGTENPOBOAOB

B.1 Texwonornyeckue napaMeTps NPH BeJICHH BBIGOPOIHOro
pemonTa na nedyrenposonax

B.1.1 BuiGopounsiit peMonT MarkCTpabiblx HegrrenpoBoios npo-
BOJIMTCH HA OTACALHBIX €O YHACTKAX IO JAHHBIM JHATHOCTHYCCKOTO
o0GCcnesoBaRHs. MakCHMANLHO JIONYCTHMLIC JUTHHLT NIOAKANIBIBACMEIX y1a-
CTKOB NI BLHIOAHEHIN BLIGOPOUHOTO PCMOHTA HCTENPOBOIOB HIaMCT-
pos 530-1220 MM B 3aBHCHMOCTH OT NPHHATON TEXHOMOTHHCCKOI CXCMBI
cncycT nprHIMaTE No TaGnnne B.1,

TABJIHIIA B.1 MAKCHUMAJNBHO TONTYCTHMAS [UTHHA
NONKOMAHHOIQ YYIACTKA

PacyeTHasi CXaMa peMOHTHPYeMOro yuacTka
Anamerp cxema 1 cxeMa 2 cxemad
peMonTHpye-
Moro Hedre- i L - LI 22
npoBo, = peeargom
D, Mu LM Lo, M a,M L. m au
530 11 7 6 13 6
630 12 8 7 14 7
720 15 10 g i8 9
820 17 12 10 20 10
1020 18 13 10 21 10
1220 20 14 12 24 12

B.1.2 PesynnraTsl BuIusicncHi, npuncacnnbie 8 Tabnuue B.1, coor-
BCTCTBYIOT YCROBHAM, IIPH KOTOPLIX MaKCHMANLHLIC HANIPAKCHNA B CTCH-
ke Hedrrenpososa o u3rnGa He npesbmnaior 60 MIa, a aedexTsi pacrio-
JIOKCHBI HA BEPXHCS FUTH HIKHEN YacTi nosepxnocTH Hedrrenposonia. Ec-
7w fiePCKTLI PACHONOKEHBI TONBLKO HA GOKOBOI NOBCPXHOCTH Hedrenpo-
BOJA, TO JUIHHY NOAKONaHHOrO YHacTKa MOKHO yBemiinTs B 1,3 pasa.
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B.1.3 B nenax yMCHbUICHUA HaNPRAKCHHI B CTCHKE HeITCIPOBOAA B
RNOCACPCMONTHBI CPHON NONCKINKY H YIUIOTHEHHE [PYHTA CACAYET BbI-
DOTRATE ¢ HeCONBUIMM NOIBEMOM M NMOMNCPXKKO! HedTenpoBoga rpy3o-
NOXLEMALIM MeXaHH3IMOM. TIogheM it MOJUICPKKA OCYIIECTBISIOTCS B
CCPEMINEG NOJKONZHHOIO y4acTKa He(ja'mnponona. O0uag pLicoTa nogsee-
Ma paBHA: '
Ah=V{+V,, ou, (8.1)

rae  Vq - Benwyuna npornGa nedrrenposoia nocne nojxona oTRo-
CHTENBLHO NCPBOHAYANLHOTO MONOXCHHS,

V, - Bemninna npornGa HedrelpoBOAA ROCHE NOTHEMA OTHO-
CHTENBHO NEPBOHAANLHOTO nonoxenna (Tabnnna B.2).

TABJIHUA B.2 PEROMEHNIYEMBIE TEXHOJIOTHYECKHE
TAPAMETPBI IIO[TbEMA BCKPLITOTO YHYACTKA
HEGTENPOBOJIA NEPE] MOJCLINKON
H YTUIOTHEUHEM I'PYHTA

framerp pemonTHpyeMo- | Buicota nogvema HedTe- | Yeunna Ha kpioKe rpyso-
0 HedTenpoBOAR, nposofa Vy, NIOABEMHOTO MeXaHHIM3,
MM oM xH
530 0:20 12:50
630 0:2,0 20:80
720 0:2.0 ) 29:110
820 0:2,0 38:140
1020 0:2,0 53:244
1220 0:2,0 93:3%0

B.2 TextioNoruueckHe NapaMeTpht PCMOUTHLIX KOOI NPH NPOH3-
BOJICTBC KANHTAILIOrO PCMONTA HE()TCNPOROAOB € NORHCMOM

B.2.1 OcnopubIMK TEXHONOTHYECKHMH NAPAMCTPAMH NOTHEME H YK-
NAAKH HePTCHPOBOAA NBASIOTCS BLICOT2 NOJbEMA cro TpyGoyRnantika-
MK, 00U UTHHA BPHIOKHATOrO YYacTKa, KONHYCCTBO TPYOOYKIaRyHKOB,
PACCTOAHNC MCKIYY HHMI H YCHITHS H3 KPIOKaX TPYOOyKNagiHKos,

B.2.2 Onpeneaesc TEXHONOTHMCCKHX NAPAMETPOB HAYHHAKT C BbI-
Gopa KONKYECTBA TPYGOYKNATUHKOB, YHACTBYIONINX B NofLeMe Hedre-
NPOBOJa B HABHAUCHHA TCXHOJNOTHYECKON BBLICOTHI NOBCMA KPARHHMH
TPYGOyKRATIRKAMYU, HCOOXORIMON Jyist PACOTELI PEMOHTHBIX MaLIHH,

B.2.3 KomgiecTso TpyGOYKNARURKOB BLIGHPAIOT B 33BACHMOCTH OT
faMeTpa HeTenpoBoa, BLIMONHACMEIX ONIEPAliHl PEMORTA H Ipy30-
NOTLEMHOCTH TPYOOYKARKYHKOB.




B.2.4 MunnManbHOE KOMHMCCTBO TPYOOYKNANWHKOB, REOOXOBMMOS
R mogbema M YKJAagky HedrenposonoB auameTpamu 530-1220 mu,
ROMKHO OBITH HEe MeHee 2,

B.2.5 Insa nanuueifiero pactera 3afaloT TEXHOMOTBYECKYIO BLICOTY
nogLeMa KpaitnuM TPyOOYKNaTUAKoM h, COracHO NacnopTHHIM JIAHHEIM
PEMOHTHBIX MALINE, @ BHICOTH! NOJLEMA CPEIHIM TPYGOYKAATDIKaMH hy,
h3, hy, hg onpepensior ¢ COOMONEHHEM COOTHOIIEHHN, NPHBEREHHBIX B
Tabnuue B.3.

TABIHUA B.3 COOTHOIUEHHE BBLICOT ITOOTBLEMA
PA3ITUYHBIMH TPYBOYKINATYHKAMH
Konuuectao 1p! Knag-
YHKOB, wacmymx npH b hy hs hy hs
nofvemMe HadTenposofa h, h, h, h, h,
2 1 1
3 1 1,434 i
4 1 1,564 1,564 1
5 1 1,656 2,138 1,561 1

B.2.6 Bsicora nogsema HedyrenpoBona KpaltHumMit TpYOOyKIaTHKa-
MH He omKHa npepsInaTs 0,65 M.

B.2.7 PacctadOBKy ¥ 3arpy3ky TPyOOYKNaMHKOB IPOH3BOAAT H3 YC-
NOBHS CHMMETPHYHOCTH OTHOCHTENILHO CEPCIBIHET TPHITOJHATOTO y11acTKa
# 00eCneYeHNHA MHHHMANBHBIX HAaNPSKCHIUIT B ONACHBIX CCHEHHAX NPHITOf-
HATOrO yYacTxa HedTenpoBona.

B.2.8 PaccrosHue MexXy TpyOOyKnafiHKaMy OUpPeNeNsioT H3 COOT-
HOILCHHS:

{=mL,cm, (B.2)
e L — pmitia npRnofHATOro yuactska rerrenposona:
L=nAdn, ox, (B.3)

e Ny — BLICUTA HOALEMA K PaitHiM TPYCOYKAAATHKOM, OM;
A ~ KOMIUTEKC, 3aBHCANDHT OT rCOMETPHUCCKIX K HPOHHOCTHLIX
XapaKkTCPHCTHK TPYObI;
m, 1} — KO3 PHIMERTE], BLIGHPACMbIE B 3aBHCIMOCTH OT KOJH-
4ecTBa TPYOOYKAAUHKOB, YIaCcTBYOIUX B NOTbeMe HedTeNpoBojia.
B.2.9 Ycunua na kpioxax TpyGOYKAAUIKOB OIPCACASIOT 513 COOTHO-

BICHHS: 3
P= fB‘ifh—19,8110 , KH, (34)
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e f - ko3h(hHINERT YCHUANA NPH NOTLEME HEGTENPOBONa TPyGoy-
KJTAMTITKAMA.

B.2.10 Ycunie wa xproxe TpyGOyKIaHKa NPH PACHETHOM BhUIETE
CTpenbl ROAKHO HAHAUATLCH € yueTOM Kodthduunenta neperpyskn 1,1,

B.2.11 HanpsXcHHS B PEMOHTHPYCMOM HCTENPOBOAC ONPERLIAIOT

13 COOTHOILCHAS: o=0 c,ﬁx? 10~! MITa. (B.5)

rae ¢ — Ko3huiHeHT, BLIOHPAaeMbIit B 32BHCHMOCTH OT YHC/a Tpy-
GOyKS1a'IKOB, YUaCTBYIOIYIX B NOXbEME He(DTENpoBONa.

B.2.12 3nauenns koxpnumenron m, 1, f, ¢ npuseacks! B Tabnnie
B.4; 3navenns A, B, C s vedyrenposogon anamerpamu 219-1020 mum

npusefens! B TaGme B.S, a snauenis Jh} nd h; 8 TaGnune B.6.

TABIHUA B4 3HAYEHHA KO3PPHUIHEHTOB m, 1, f, @
KoadpuumenT yeunus | 3HaueHna @ npy onpe-
Hucno TpyCoy- ANA TpYBOYKNanuK- | neneHuH HaNpAKEHHS
K/iagyuKo8, Kos, f H3ruba
YYaCTBYIOWHX n m !
B ROALOME 8 KD2AHHX | B COYEHMAX
nedrenpoaosa XPIRHMX |  CpapHuX NponeTax | HaxoxaeHHa
Tponneq
2 6,880 | 0,25 2,447 - 0,497 0,765
3 8,008 | 0,19 2,231 1,522 0512 0,568
4 8845 | 0,15 2071 1,327 0,525 0,465
§ 10,003 | 0,13 2017 1,300 0.534 0,400

B.2.13 Ilps npOBCAEHHH PEMOHTHBIX PaGOT TEXHOMOIHYCCKHE Napa-
MCTPBI TIObEMA 3 YKNAOKH CURTAIOTCS BLIGDAHHBIMH NMPABHALHO, ECITH
HAMPOKCHIE HarnGa B NOfHHMAEMOM HC(TENPOBOAC He npesbinaT 0,45
NPENeaa TeXyeCTR MCTanna Tpyo.

B.2.14 Ecau tpeGosause nyukra B.2.13 coGnionaercd, To no
HA3HAYCHHBIM H PACYUCTHBIM 3HAYEHHAM COCTARIAIOT TCXHOMOTHYECKYIO
CXCMY NOTBEMA H YKAaAKH HedTenpopoga.

B.2.15 Tlognem nedrrenpososia NPOH3BOMHTCS OHOBPEMEHHO BCEMH
YHACTBYIOIMMH B SOTbeME TPYOOYKAAUHKAMK NNABHO, G€3 PLIBKOB H
pearix ocnalnennit ¢ COGMIOAENNCM COOTHOILEHHI BBICOT ITONBEMA H pac-
CTORKKN, NPHBOAHMEIX B IAHHON MCTOIHKE,

B.2.16 PacueTHvle TEXHONOTHYCCKHC NapaMeTPHl H HANPSKCHAR
pemounTHpyesmoro redrrenpososia mamerpom 1020x11 npu nogseme ero
TPEMS, YCTHIPLMA U NATHIO TPYCOYKNAMYNKAMH NPHBENCHB! B TaGniyax
B.7,B.8,BY9.
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TABGIHLIA B.S PACMETHLIE SHAUFHHSA A, Bu ¢
IS HEGTETPOBOIOB
HapyxHuit gua- ONUHE
u@f{p. Dy 2&: c'rzaﬂ:f 8},( MM A B €
219 8 300,47 228,357 255,080
9 304,02 244,432 243378
273 8 325.89 351,734 258,648
9 322,15 372672 260.040
325 8 349,74 491,385 279.446
9 355,02 523,255 270,815
377 8 36893 658,171 250,108
9 375,22 699,035 279.629
10 380,51 728,570 273.165
530 9 423,18 1374912 310.310
10 42992 1444 531 300555
630 9 443,09 1961,616 227971
10 453,53 2045.057 312.205
11 464,04 2152662 207,170
720 g 46897 2582,149 342722
10 47736 2705,520 R’173
11 485.04 2823418 321315
12 49187 2340.891 312,453
820 9 489,07 3383.875 253,931
10 498,37 3536,434 245 652
11 506,72 3635,375 335,337
12 514,45 3826.994 325,262
920 ) 506,84 4301,551 376.020
10 516,90 4452.378 367,120
11 525,82 4576117 349,354
12 53438 488,964 338.274
13 542,75 5028,579 320,021
1020 9 523,32 5346,797 3%0.795
10 53353 5568,986 376.207
11 54313 5786,507 363,038
i2 552.17 002,088 351,233
13 560,20 6204,215 341,275
14 567,50 407,075 332,576

49



TABGNHUA B.6 3HAYEHHA ITAPAMETPOB
BBICOTH! [TOTBEMA
3HayeNus NapanMeTpos
BeicoTa ropbema kpai- | AnA yewiuit Ha kploxax Tpy- Lins HanpaxeHHR
HHM TpyGoyKnafiuuxoM |  GoyKnapuukos K giuHn
hy, cM RPUNOAHATONO YHacTKa
Yoy Sy
10 1,778280 3,162280
20 2144740 4,472125
30 2.340350 5.477238
40 2,514870 6,324571
50 2,659148 7,071068
60 2,783158 7,745968

TABITHUA B.7 TEXHONOIMYECKHE ITAPAMETPLI ITPH NOBEME

HE®TENPOBOJIA 1020x11

TPEMSA TPYBOYKIIATUHKAMH

Buicota | Buicota | Pacctos- | [nuna | Ycunua | Yewnus | Hanpaxe-
nojgveMa | NOABEMa | Hue MeX- | npunod- | Hakpio- | Haxpioxe| HHeB
KpaRtHMH | CpeAMM- | Ry TpyBo- | HATOro | Xax Kpaw- | cpefiHero| cveHKe

Tpy6oy- | M TPYGo- | yKnaguW- | yuacTka | HuxTpy- | TpySoy- | Tpybm

xnaguw- | yknaguw- Xamu Goyxknap- | KnaguuKa

KaMH Xam uKoB
hy=hz, em | hg,cu L LM | Py=PykH| PykH | o,MMa
10 14,3 14,7 77 229 157 65
20 28,7 15,2 80 273 186 92
30 430 19,3 102 302 206 113
40 574 208 109 324 221 130
50 71,7 22,0 116 243 234 146
60 86,0 23,0 121 359 245 159




TABIHIA B8 TEXHONOIHMECKHE NAPAMETPLI TIPH TIO[TLEME -
HEDTENPOBOJIA 1020x11 METBIPLMS TPYLOY KITATYHKAMH

Bricota | Buicota | Paccros- | [nkHa Yeunwe | Ycunue {Hanpsaxe-
riofveMa | moAveMa | HWe MeX- | npunog- | Ha kpioxe | HaKpoxe | HHe s
Xpaiitumu | cpegir- | Ay Tpy6o- | HAToro | kpaWHux | cpefHero| cTeHxe

TpyGoy- | mu Tpybo-| yKnagum- | yvactka | TpyGoy- | Tpyboy- | TpySm

Knapuu- | yx-nagu- | xamu KNafuuka | xnagymxa

KaMm KaMu
hy=hy, eM | hy=hg, oM LM Lim | Py=Py,xH | Py=P3,xH| o, MNa
10 15,6 12,8 85,4 213 136 €0
0 31,2 15,2 1016 253 162 85
30 46,8 16,9 1124 281 179 104
40 624 18,1 121 201 193 126
50 78,0 19,2 128 318 204 135
€0 93,6 20,1 134 333 214 148

TABAHIIA B9  TEXTIONOTAYUECKHE IMTAPAMETPLI MPH NTOADLEME
HIEPTEITPOBONIA 1020x11 METBIPLMS TPYBOYKAAIFTHKAMH

Boicova | " Bbicota | Paccros- | [nuMa |Yeunwe wa| Yeunue | Hanpsxe-
nofveMa | nogbeMa | Hie MeX-] npu- KploKe | Hakpioke | Hues
KpaWHUMH | CpefiHWMK | AYTPY- | MOAHR- | Xpainwx | Cpefiero| cTeHKe

Ypyboy- | tpyGoyx- | Goyxnap-] Tvoro | Tpyboy- | Tpyboy- | TpyGh

KNafuu- | NafuuKkaMu | YMKaMM | ydacTKa |Knafiy¥Kos | KnagurKa

KaMH h22h4=h3 4 L, P1:P5' Pz:Pa:Pq‘ G,

hy=hs, cM M M M kH kH MNa

10 16,6 | 214 12,6 97 207 134 61
20 33,1 | 428 149 1149 247 159 87
30 49,7 | 64,1 16,5 127 273 178 106
40 66,2 | 855 7.8 137 293 183 122
50 828 | 1069| 188 145 3n 200 137
60 99,4 1 1283f 19,7 151 325 203 150

B.2.17 B npougccce paGorhl KOHTPONHPYCTCS PacCTOSRIN MCKY TY-
COyKnamiikaMi i BLICOTA NOKBLCMA HC(DTCIPORBOAA B MCCTAX HaXOKICHNS
TPONAECHHLIX TCACKEK.

B.2.18 Bo ncex cnyyasx HCOGXOUIMO BLHIOAHITL NPOBCPKY TPY30-
BORLEMHOCTH TPYGOYXATIKOB Ha PAactiCTHOM BoineTe crpenst. Ipn
ITOM YOIIHC HA KPIOKaX TPyOOYKAaHKOB JIONKHO HAIHAUATHLCS C yue-
ToMm ko3 duusienra neperpyssn — 1,1,
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TABIHIIA B.10  TEXHOJOTHUECKHE ITAPAMETTBI IPH NONBLEME
HE®TENPOBOJA METBIPLMA TPYBOYKIAIITHKAMH

Onamerp | BoicoTanogwema | Paccrosuus | [nuHa npu- | YcHIHA Ha Kpio-
HedTenpo- | Hedrenposona, M | MeXay Tpy- | nogHAToro | xax vpyboyknag-
BOS3, MM Goyxnagun | yyacTka, M yykoB kH
hy=hy | ho=hy Kauu, W PPy | Py=Pq
530 0,5 0,78 20,0 120 100,0 765
630 05 0.78 21,0 130 161,8 122.6
720 0,5 0,78 23,0 138 199,0 1510
820 05 0.78 17,0 15 182,7 1170

3HAYCHHS TEXHONOTHYECKIX NMAPAMETPOB, NPHBEACHHbIE B TabnHiax
B.3+B.10, onpeaenens! g HETCIPOBOOB NPH YCIOBHH PaBHONPOYHOC-
TH HX CTHIKOB 1 OTCYTCTBHS AC(PCKTOR B CTCHKAX TPyD, CHHXKAMOIMHX HE-
CYUIYIO CnoCoGHOCTS.

B3 Texunonoringeckne napaMeTpsl NPH KaniuTanbugM peMoHTe
HeTENPOBONOB € NOAKONIOM H MTOTHCMOM

B.3.1 TexxHOnori'leCKHC napaMeTphl PCMOHTHON KOMOHHLI NPH pe-
mouTe wedrenponofos anamcrpamit 820-1220 My ¢ nenonk3oBannen
ABYX TPYGOYKAafMHKOD (C COXPARCHHCM TONOXENHS HEPTEAPOBONA)
apsodacHs! B TaGmiue B.11.

TABIHUA B.11  TEXHOAOTHYECKHE TAPAMETTL! [1PH PEMOHTE
HEPTENPOBOJA C HCTIONL30OBAHHEM
JIBYX TPYBOYKIAIUHKOB

Oua-  |Koadbduuu-1 Yew- | AnnHa Pac- Pac- | Anuna | War
METpH |8HT NnOCTe-| NMOHA | noOj- | cTomMue | cToskmMe JyyacTkal Tpy-
TONWM- | NHTPYHTR | KpIOKO [ KonaW- | MeXny (orvavopo-| npw- | Goyx-
Ha cteH- {{npucsinan- | Tpybo- | Horo | TpyGoyk-| ro 1py6o- | chinks, | napym-
XU Hed- | HOrO A YR~ | YKNag- | YNacTKa, | naguuKa- |yknapuuxa Ka,

Yen- |novHeHHOroj umxa, MW, | A0 3emna-
posofia, | nop Tpy- HOA TyN-

50;5; M, M, 6:17

MM MHM xH | He Gonee| ne Gonee M M ']

1 2 3 4 5 & 7 [}
820x9 0,2 250 19 7 13 18 3
0,4 120 20 8 14 18 4

10 100 21 9 15 18 5

1020x11| 02 350 20 8 14 18 4




[ponorxerme TaGmum: B.11

i 2 3 4 5 ] 7 8
04 220 22 10 16 18 6

10 200 23 11 17 18 7

1220x12 02 400 2 8 14 18 4
04 280 24 12 18 18 8

10 250 25 13 19 18 9

HanGonbmiee paccTosHie OT BTOPOro TpyOoyKiaminka 10 3eMIAHOA
TyMCB! PaBHO HanGONLIIEMY PACCTOAHKIO OT NCPBOTO TPYOOYKIAguMKa JO
NOJCLINAHHOTO H YIUIOTHCHHOTO YHacTKa He)TernpoBoJa.

B.3.2 Texnonornucckue napaMeTpsl PCMOHTHOI KONOHHLL NIpH pe-
monte Hedrrenposonor pramerpamu 820-1220 s Tpems TpyGoyknamin-
KarH rpHBeNieHs! B TaGmine B.12.

TABJIHUA B.12 TEXHOJIOTHYECKHE ITAPAMETPLI [TPH PEMOHTE
HE®TENPOBOJA C HCIIONL30BAHHEM
TPEX TPYBOYKAAIMTHKOB

LuaMeTp W YONUMHA CTEHKK
HaumeHoBaHe napaMeTpos Hegrenposopa, MK
820x9 1020x11 | 1220x12,5

1. Lllar peMOHTHOR KONOHHD!, M 6 7 8
2. [invHa nOAKONanHOro y4acTxa, M 22:30 24:32 | 26:35
3. TexHonoruueckas BbiCOTA NOALEMA HeTe- 0,15 0,14 0,10
npoeosa, He Gonee, M
4. Ocapxa HedTenpOBOAA OTHOCHTENLHO €10 0,16 0,14 0,12
NepBOHAYANLHOI0 NONOXEHNA, He Bonee, M
5. MaxcumantHoe yCUme Ha xprokax Tpyooy- 240 350 400
xniagunka, kH

6. PaccTosHi® 0T NOAKANLIBAIOLEH MALUMHbI 40 10:20 15:25 20:30
3XCXABATOPa, M

7. [invHa nOACLNAHHOTO ¥ YTUIOTHEHHOTO Y4acT- 10:25 10:25 10:25
xa Hedhrenposoga, M

8. PaccTosHue MeXay NepBuiM W NOCNE AHKM 12 13 14
TpyOOyKNag MKaMH, M
9. Paccrosuwe 0T Nepeoro Tpydoyxnagumka ao 5:11 5:12 5:13

NOAKANbIBAIOWEH MALLMHYY, M

10. Paccrosnue 0T nocneaHero TpyGoyxnagunka 7:13 7:12 7:13
B0 TPMCHINAHHOO YHAcTXa Hehrenpoeaaa, M

53




TTpumesanire. PacCTAROBKS MALIH CICAVIONTIA: B2 TPYGOYRIATHKA YCTaHABMIBA-
JOTCH N2 NPABOH CTOPOHE TPAUTUEH; TPETRA, PAGOTACUDH IUUHM XOOM — HA RPOTHBONC-
FOATOM CTOpOHE NCHKNY RHMGL; ICPEA HEPBLIM TPYGOYKIATIHROM YCTAHaBMBAIOTCS OYH-~
CTHAR [T HOTKATLIRUOWIAR MANDIHELI, 33 ROCICHHHM NG XOAY TPYCOYKATIAKOM — HIOASIH-
OHAAS Mannoia.

B.3.3 Texnanoririeckne napaMeTpsl peMOHTHON KOMOHHLI IIPH pe-
MoxrTe HedrenpoBonoB guamerpamu 820-1220 MM yeTwipbMs TPyGoy-
KAAIHKAMH NPHBCICHBI B Tabmme B.13.

TABJIHIIA B.13  TEXHONMOIHUECKHE TAPAMETPLI TPH PEMOHTE
HESTENPOBOJIA C HCTIONL30BAHHEM
YETBLIPEX TPYBOYKJIAIYHKOB

[Orauserp # TonumHa CTeHKH
HanMeHOBaHHE NapaMeTpoB HepTeNposoAa, MM
820x9 1020x11 | 1220x12,5

1. AnvHa noAKONARHOTO y4acTKa, M 35:54 35:57 36:59
2. TexHOROrH4eCKan BbICOTA NOALEMA HedTe- 0,1 0,1 01
NpOB0A3, He Gonee, M
3. Ocagxa nedTenposoa OTHOCHTENBHO ero 0,1 0,1 0.1
NEPBOHAYANEHOTO NONOXERNA, He Gonee, M
4. MaxcHManbHoe yCunue Ka Kprokax Ypyboy- 100 140 180
Knajuuxa, kH

5. Paccrostue 01 noAxansisaolen Maumks po | 10:20 10:20 10+20
QWCKARATODA, M
6. [Im#a NOACHINAHHOTO W YTRGTHEHHOTO yuacT- | 1025 10:25 10:25
Xa rpyHTa nog HedhTenposo oM, M

7. Paccronrite MeXAY TRYGOYKNaguMkams, M;

~(EPBLIM U BTOPLIM. 7 7 7
~ BTOPbIM H TPETLHM 7+12 7:12 7:12
— TPETHIM M YL TBEPTLIM 7 7 7

8. Paccrossie 0T nepsoro TpySoyxnaguvka 2o |  7:14 7:16 717
NOSKAMGIBANXLEN MALIMHDI, M
9. Paccrosuue o1 nocnegHero (yereeproro) | 105:3,5 11:4,0 12¢4,0
TPYGOYKNAAUMKA RO NPHCLINAHHOIC YYacTKa

HebTenpoBOAa, M

TIpwmedanne. Bo BpeMd peMOKTA OMKHA GbITH OGecienerna CRRXPOMIOCTS palo-

Thi BCCX MALISH H BHIJICPKANE! METEPBATLI MEXJYY NHME B 3ajamieix npenesax. TpyGoy-
KAATHXE JONAKIUT GBITE OCRAMUCHE! TPONAe AHRIME POTNKOX3RATHEIMA no.u'accxa;m
KoappmptenT N0CTSN yNAOTHERHOTO TPYHTA AONKEH GuiTh Be Meree 0,4 Mi/3, Mapa-
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MeTpht, mpueencimibie B TaGmmax B.11+B.13, noayvens) A9 yoiopmit, opn KOTOPSIX Ma-
MPSKCHIR 13rHGA se npessimator 120 MITa,

B.4 TexnonorHuyccxue napamMeTphl NPH KANHTAIEHOM peMoHTe
HC(QTENPOROJIOB € NOAKONOM K GC3 PiMeEHCIIHS
IPY30noheMIBLIX CPCACTB

B.4,1 Pemour sedrenpopoaa npoBogHTCS C MEXAHIMCCKMN YILIOT-
HCHICM MOJACLINAHHOTO NOA Redprenposon rpyHTa. TexHomoreckie na-
pameTpel peMonTa Hegrrenposojos manerpasi 1020 i 1220 s nipise-
neus! B TaGmne B.14. IMapasmerpe nonyucys! s ycnosuit, mpy KOTOpPsIX
Hecynas cnocOGHOCTh YINIOTHERHOTO TPYHTA B HAYANE YIUIOTHACMOrQ
YUACTKA HC MEHLILE qr,=5KH/M 1 Hanpsxenis ot n3rnGa B MOMCHT pe-
MOHTA HC NPLBLRLAOT 150 MTITa. Yuactox HedrrenpoBofia JIo BCKPHITHA ~
npAMONTAHCHHBIN, BTOPOI KaTeropss,

TABJITHLUA B.14 TEXHOJOIH'IECKHE NAPAMETPBI ITPH PEMOHTE
HEPTENPOBOJIA GE3 NIPHMEHEHHS
TPY30NOATLEMHLIX CPECTB

HaumeHosaHne napaMeTpos 3Havenns napameTpos
1. LLfar pestoHTHOR KOMOHHbI, M 4
2. [inuna noAxonaHHoro yuacT«a, M 10:14
3. Ocapxa HebrenpoBoAa OTHOCHTENBHO BrO NEpBOHa- 0,28
YanbHOr0 NONOXeHKR, He Gonee, M
4. O0wan pnuHa PEMORTUPYEMOro yuacTka, M 67,2
5. [lnuna yyacTxa npuceinis rpyHTa nod Hedbrenposos J6+45
.NOCRE PEMONTA, M
6. PaccTosHie OT NOAKANbLIBAKIWEH MaWMHLI 40 MeCTa 50
OKOHYATENLHOR 3ackinku HehTeNPOROAA, He MeHee, M
7. [inuna 8CkpuITOrO yyacTxa HePTeNpPOBOAA C KPOMK 18:28
IEMNRHOK TymObl, M
8. Paccrostue OT Kpas 3eMNAHOA TYMOb! 0 PEMOHTRBIX
M3UMH, M
- A0 NOMKanyIBAIOWER MawHHb! (BeCOM 54,5 kH); 04
~ RO O4MCTHOM MaumHb {BeCoM 32,5 kH); 6:12
— [0 M3ONALMOHHO MalBHb (8ecomM 20 XH). 9:14
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CHICHYIONHC 3HAUCHHA!

TABJIIHLAT.2
afs 1 0.8 0,96 0,94 0,92 0,9
K4 0 10117 1,0234 1,035% 1,0465 1,0585

I3 Bansimie KonieuTpaisH HAnpsKenni B CBapILIX
KONBUCRBLIX NIBAX TPYD

I'.3.1 KowrucHrpaws HanpaKeHnil 8 CBAPKLIX WIBAX ONPEACNCHa OT
BCJUMHHBE CMCIHCHHSA KPOMOK H PasHOTONNUIHHOCTH CTEHOK COCHnHse-
MLIX CBAPKO{t TPYG € YHUCTOM YCHACHHA HAa HOPMATHBHYIO BCJUIHY HA-
PYKHOTO H BHYTPEHHETO KOMBICBOrO WBA.

I'.3.2 YucncHnoe 3HaveHie HANPRKCHNT ONPCAENSCTCS NYTEM yM-
HOXCHHS HOMHHANBHOIO, T.€. JICHCTBYIOHICIO B CTCHKE HE(DTENPOBOAa Ha-
npaxerna (Ha yRanCHi OT WIBA) C YUCTOM KOIPPHINCHT2 KOHICHTPA-
i K.

I.3.3 KosbhdpienTtsr xouucHrpainm Kq juis pazanissix yeraopni
HarpyXcHus npefcrasachst B tabnmtax .3 - T.8.

Ycaoenvte o6o3niaqenusn, npunsmnie 8 inabaunax I'.3-I8:

D - HOMHHANLHBHT HADYAHRBIT HAMETD TPYOLI, MM:

8§ — HOMHRAZKLHAS TOAUYIHA CTCHKH TPYOLY, MM,

A8 — pa3HoCTh TOMNGIH CICHOK COCHMHCHHBIX TPYD, MM:

AD,, - pas’HOCTI, HADYKHBIX HAMCTPOB COCISHCHHBIX TPYO. MM:

é\l?m, — Pa3HOCTh BHYTPICHHHX IHAMCTPOB cocmmcnnuxv"rp)ﬁ, MM,

=" — BAPHAHT HAXOIHTCA 3a npesienani TpeGoBaHiil CTPONTENL-
HLIX HODM I NIPABIJL MK HC YAOBACTBOPACT 'rpcﬁonammm O0CCnICYCHIS
HPOUHOCTH.

B taGnunax I'.3-I.5 npejcrasaciin xodbhHsenTs1 KOBICHTPRIg
HANIPAKCHHIT B CBAPHBIX KOALUCBLIX ilBax #pi 13r1Ge Hedrenposoaa, va-
XORSI(CTOCH MOJi BRYTPCHHUM JlaBmeHiies, pasnbim 6,4 MITa. B taGane
.3 npepctasnenst kO3QEUIMCHTH! KOKUCHTPAING AAS 3KBUBANCHTHOIO
{cymmapuoro) wanpskenng, B Tabmune I'.d — 113 npoonsHOro pacTari-
BAIOUIETO HANPIXCHNA (BHYTPEHRCE ABACHHC. K3rHG, TEMNEPaTypHbIit
nepenan) u B Tabmmie I'.5 — juis KOALICBOTO HAINSKCHHS,

B taGnnuax I'.6-T.8 npeacrasnacnut RoaypsuticHTLI KOHICHTDPAIGN
HanPAXKCHMIT B CBAPHLIX KOMBUCBLIX 1IBAX APH HOgBCME Hedrrenposona,
H2XOAAIIErOCH NOX BHYTPCHHIM fapncHies, pasaui 2,5 MIla. B TaGrnue
.6 upcpcTaBncHb! KOIDDHIBIEHTLI KOHUCHTPAWIHN JUIS IKBIBANCHTHOTO
Hanpskexns, B Tabnune I.7 — gns npogoasHoro pacTsriBaoucro vanps-
XeHNA (BHYTpPEHHEC aBiCHHC, HIrHG, TCMIICPaTyPHLIl NECpPENnan) H B
TaGnnie I'.8 — W18 KONBUCBOro HANPSKEHHUS.
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NPHIOXEHHE T

JHAYEHHSA KO3POHUHEHTOB BJIHAHHA
JIUTEJALHOCTH SKCINTYATAHHH HEQYEINTPOBOJA
HETO JE®EKTHOCTH HA PACYETHOE CONTPOTHBJIEHHE
CTEHOK TPYD

I'.1 Bangune nponecca crapenns TpyousIx craiei
Ha PEMONHTHbIE HANPAXCHNS HedTenporoja
[.1.1 Hamine nobTOPHO-CTATIMECKIIX HATPY30K Ha nedTenporo-
rax, oGyCOBACHALIX TCXHOMOIIMCCKIMI H KCITYATAUHONHLIME HAKTO-
PaMH, UPHBOANT NPH RAHTEALHOI PaGoTe K fePOPMAIIOHHOMY CTAPEHIIO
MeTanna Tpy0, T.e. K CHHXCHHIO CONPOTHBAAEMOCTH TPYOHBIX CTanei
xpynxony Pa3IPYMIEHHI0.
1.2 KosdpuiuieHt BAusuRs panTensROCTH 3KCruTyataum Cp on-
penenseTcs no caegyowmelt hopmyne:
Cp =140,025-Cyp T, r.n
rae T, — RARTENLHOCTS KCIUTYATAInM yuacTka Hedrenposoa, roy,
Cixs — YIEPOAHBIA SXKBHBANCHT CTaNH, %.
YracpopuLIt SXBHBARCHT ONpEfieafeTes no hapmyne:
Mn Cr+Mo+ » (V+Ti+Ni) Cu+Ni
Con=C+ 25 =t 15B, (I.2)
rae C, Mn, Cr, Mo, V, Tj, Ni, Cu, B - coacpkaune yrnepoja, Map-
TaHIa, Xxpoma, MonuOACHa, BaHaudA, THTAHA, HHKENR, M, Gopa, (B

TPOUCHTAX).
I'.1.3 B raGmune I'.1 npuBenenst k03 OUImeHTL BIHIHKS JUTHTC L=

HOCTH 3xcruTyaTauny Hegrrenposonia (Cp).

TABIHIAT.] 3HAYEHHMA KODOOGHIMEHTA G JUIA TPYBHELIX
CTAJIEH C PA3NTHYHLIM COIEPXXAHHEM YITIEPORA

Crx SHavenne KoaduumneHTa Cy
pox °"°,,'L’;’m""”‘ €=0,18:0,20 €=0,10+0,15
{cvanu 177C, 197 w .0} {evanu 14)(['0 14FH 1072C)
0:15 10:1,15 1,0:1,1
15:20 1,25 1,15
20:30 1,30 1,20
30 u Gonee 1,35 1,25

I'.2 Bausuue anaunciocty
I'.2.1 BarsHuc anAiiiCHOCTH NONICPEUHOTO CEHCHUS HedTenponona
HAa HaNPAXREHHOE COCTOSHHE OTHOCHTENLHO HCGILIIOE B ONPCNENNCTCH B
JABHCHMOCTH OT COOTHOLUCHHA Manoit i1 Ganbiloi nosyoced (a/B) H nmeeT
]



TABIIUUAT
CBAPHDLIX KONBIEBLIX JUBAX NPYU HIrHGE HESTEIPOBOJA ITPU BHY TPEHHEM JABJIEHHH 6,4 MITa

KO3GOUTIUEHITLI KOHLIEIITPATINH K BT SKBHBAREHTHOTO HATNIPAKEHMS B

Ad, MM 2 3 4
ADy/2, uu 0 2 3 4 0 1 2 0 15 3 0 2 4
ADg 2, uu| O 2 3 4 2 1 0 3 1,5 0 4 2 0
0=530 MM
&=8 UM 117 147 1,64 1,85 1,73 1,52 143 1,98 184 1,79 - - -
S=10um | 1,24 1,55 1,73 193 1,70 1.72 1,67 2,08 1,75 1,87 233 | 208 220
S=11 MM 1,45 1.84 2,05 2,31 1,98 1,76 169 2,03 1,72 1,88 243 2,02 2,17
D=720 uM
Sal M 1,10 1,30 1,41 1,55 1,47 1,34 1,31 1,64 1,56 1,52 - - -
810 MM 113 1,34 1,46 1,61 148 1,52 1,47 1,78 1,57 1,64 1,79 1,79 1,83
S=12mm | 117 143 1,56 1,73 1,52 137 1,36 1,79 1,53 1,49 210 | 1,2 1,88
D=820 uu
310 MM 1,10 1,27 1,37 1.50 1,41 1,44 1,40 1,61 1.47 1.55 - - -
S=12 MM 113 1,36 1,48 1,62 1,45 1,32 1,31 1,69 1,47 1,42 - - -
Swld um 117 1,53 1,56 1,68 1,47 1,34 1,34 1,70 1,37 1,34 1,96 1,61 1,73
D=1020 mm
512 MMt 1.08 1,23 1,32 1,43 1,33 1,24 1.21 1,53 1.36 1,35 - -~ -
Gu 14 umt {1 1,29 1,40 1,50 1,36 1,26 1,25 1.54 1,30 1,37 1.75 1,49 1,55
8=16 M 113 1,34 1,44 1,55 1.39 1,28 127 1,5 1,38 137 1,79 148 1,54
D=1220 Mm
S=12um | 1,04 1,15 1,21 1,28 1,25 1.21 120 - - - - - -
5=14 M 1,07 1,20 1,28 1,36 1,27 1,20 1,19 1,42 1,29 1,29 1,55 142 1,43
8218 MM 1.1 1,28 1,36 1,45 127 1,23 1.23 1,46 1,32 1,30 1,64 141 143




[

TABNHAUAT4

KOXMOULUWEHTB] KOHIIEHTPALIMW Kg; IS TIPOJONIBHOIO HANIPSKEHHA
B CBAPHBIX KOJBIIEBBIX NIBAX TIPH U3THEBE HESTENPOBOMA ITPH BHYTPEHHEM JABNEHHHA 6 4 MITa

A8, um 2 3 4
AD/2, M [1} 2 3 4 0 1 2 0 1,5 3 0. 2 4
ADg 2, um| 0 2 3 4 2 1 0 3 1,5 0 4 2 0
D=530 MM

5=8 MM 1,57 | 216 2,44 2,77 253 2,15 | 200 3,15 267 | 252 - - -

810 MM 1,47 1,98 2,24 252 2,19 1,92 2,00 2,72 222 2,30 3,24 2,67 280

Sallium 1.61 2,12 2,39 2,70 216 1,83 195 252 2,08 219 3,08 2,46 2,65
D=720 MM

5=9 MM 155 { 213 240 | 273 2,42 2,07 1,98 2,99 251 | 229 - - -

&=10 MM 1,50 2,03 2.28 2,58 2,26 1,98 2,08 283 233 2,36 318 2,79 2,70

512 MM 1,47 195 2,17 246 1,99 177 176 2,53 1.99 195 2,99 228 2,57
D=820 MM

810 MM 1.52 2,05 230 261 2,28 2,0t 2,11 2.82 2,32 2,41 - - -

8=12 MM 1,48 197 2,19 2,48 2,01 1,78 1,78 2,50 2,01 1,98 - - -

=14 MM 143 1,87 2,08 229 1,86 1.64 1,66 229 1,66 199 285 2,02 229
D=1020 Mm

S5=12 MM 1,51 201 223 2,53 2,05 1,82 1,82 256+ 206 2,04 - - -

b214 MM 1,45 1.89 211 232 1.89 1,67 1,69 233 1,89 197 2,69 2,06 226

8216 MM 142 183 2,00 2,22 1,84 1.61 1,63 219 1,81 1,87 2,49 1,92 213
D=1220 mum

8=12 MM 1,53 204 2,26 2,56 2,08 1.85 1,85 - - - - -

Sa14 MM 1,47 191 2.4 2,35 1,92 1,69 1,72 237 1.7 195 2,71 2,10 2,23

Gu18 MM 139 1,79 1,94 2,15 177 1,58 1,59 2,04 1,71 1,80 2,34 1,86 2,04




TABMHIIATS  KOJ®PUIIMEHTLI KONUEHTPALIN Ky IVISI KONLUEBOTO HAIPSKEHWA B CBAPHLIX
KONLUEBLIX HIBAX IIPH M3THEBE HEGTEITPOBOA TP BHYTPEHHEM JABAEHHM 6,4 MITa

A3, um 0 2 3 4
ADJ2, Mm ¢} 2 3 4 0 1 2 0 15 3 0 2 4
ADg 2. wa | O 2 3 4 Z 1 0 3 5 0 3 2 0
D=530 MM

5=8 mu 1,12 127 1,34 1,42 1,48 1,42 1,36 1,67 1,64 1,64 - - -
B=10 MM 1,14 132 140 | 1,50 1,48 1,38 1,38 2,69 1,57 1,62 1,88 | 180 1,91

5=11 um 1,18 1,32 140 | 1,52 1,45 1,38 1,39 2,67 1,56 1,61 190 | 1,75 1,88
D=720 uuM

5=9 MM 1,09 122 128 | 134 1,40 1,34 1,30 1,53 1,52 1,51
o=10mm | 1,10 1,24 129 | 136 1,40 1.31 1.29 1,55 1,48 148 169 | 168 1,69

5=12 MM 1,16 1,28 1,33 1,44 1,39 1,32 1,31 1,55 1,44 1,44 1,77 | 1,58 1,71
D=820 mM

8=10 M 1,08 1,22 1.27 1,32 137 129 126 1,51 1,45 144
5=12 MM 1,14 1,25 1,30 1,38 1,35 130 1,28 1,51 1,41 140
B=14 MM 1,16 127 1,32 1,39 1,33 1,28 1,30 1,51 1,31 1,44 176 1,48
D=1020 MM
5212 MM 1,1 1,20 1,24 1,30 1.3 1,26 1,23 1,45 1,36 1,35
Sx14 un 1,3 1,22 1,27 131 1.29 1,24 1,25 1,44 1,28 137 1,65 143 1,50

Sue16 MM 115 125 1,28 135 1,31 1,25 1,26 145 1,35 1,36 162 | 141 1,49
D=1220 um

Sx12 MM 1.08 1,17 1,21 1,25 1.28 1.24 1,22 - - -
S=14mu | 11 118 1.2 1,27 1.25 1,22 1.21 1,38 1,29 1,32 1,85 | 142 1,44
Sx18 MM 1,13 1,23 126 | 1,32 127 1,23 1,23 1,37 1,28 1,32 1,54 | 137 143
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TABIMUA I'6 KOBOOUIMEHTB! KOHLEHTPALIUY Ky; ONS 9KBUBANEHTHOrO HANPSXKEHUA B
CBAPIILIX KONLUEBLIX NIBAX MTPU NOQLEME HEGTENPOBOIA ITPH BHYTPENHEM JABIEITMM 2,5 MITa

Ad, MM 0 2

3 4
AD2, MM 0 2 3 4 0 3 2 0 1,5 3 0 2 4
[ AR 0 2 3 4 2 i 0 3 15 0 4 P4 0
D=530 mm

5=8 MM 1,37 1.94 2.24 2.74 2,24 2,01 2,00 2,84 227 | 2,64
B=10 MM 1,34 1.82 2,07 2,34 197 1,91 1,87 2,44 197 | 231 282 | 232 281
=11 MM 1,55 2,07 1,35 2,65 2,19 1,89 1,83 2,29 186 | 212 278 | 218 2,62

D=720 uu

=9 um 1,33 1,85 2,12 241 2.05 1,75 1,82 2,61 207 | 232

5=10mm | 1,34 1.82 2,08 2,35 197 1,92 1,89 2,51 202 | 223

282 | 234 2,77

8=12 MM 1,30 1,77 1,98 2.24 1.83 1,58 1,58 2.21. 1,77 1,90 2,68 2,00 2,55
D=820 MM '

5=10 MM 1,33 1.81 205 2,33 1,96 1,91 1,88 242 1,94 218 - - -

&=12 M 1,30 1.76 1,98 2,24 1,83 1.57 1,56 222 1,77 1,89 - - -

Se14 MM 1,29 1.1 1,82 212 1.74 1,51 1.51 2,06 1,54 1,90 2,40 1,84 2238
D=1020 um

8= 12 mm 1,28 1,74 1,95 2,20 1,80 1,55 1,54 2,19 1,75 | 184
S=14 MM 1,28 1,70 1.9 2,11 1,73 1,51 1,51 2,06 1,53 | 187 240 | 236 2.20
516 MM 1,27 1,66 1.83 2,03 1,69 1,48 1,47 1,96 162 | 1,76 2,28 1,75 202
D=1220 mm
Bx12 MM 1.26 1,68 1,88 212 1,75 1,52 1,51 212 170 | 1,77
=14 Mu 1,26 1.67 1,88 2,07 1,70 1,49 1.49 2,02 1,52 | 1,83 2,36 1,81 215
Su 18 MM 1,25 1,61 1,77 194 1.63 1,44 1,43 1,87 1,56 | 167 215 169 1,90




9

TABITUUAT.T KO3GOHIIMEHTDLI KOHLEHTPAUIMM Ky; ANS [TPOJONLHOTO HANPAKEHNS B CBAPHLIX
KONBUEBLIX HIBAX [TPH ITOLEME HEDTENPOBORA NPH BHYTPEHHEM JABIEHUY 2,5 MMa

AB, NM 0 2 3 4
A2, Mm 0 2 3 4 0 1 2 0 18 3 0 2 4
ADg2, M| 0 2 3 4 2 1 0 3 1.5 ¢ 4 2
D=530 MM

8=8 Mu 1.46 205 2.34 2,67 2,36 198 2,11 3,01 241 227
8210 st 1.40 192 217 245 208 1,83 1,93 2,58 209 242 3,09 2,46 298
8=11 M4 1,55 2,06 233 2,64 2,09 1.82 187 243 188 2,26 2,94 2,31 2,19
D=720 uuM
§=9 M 145 | 202 230 | 252 2,25 1.91 1,98 285 227 | 23
5210 M 1,42 1,95 221 2,50 2,13 1,86 1,92 2,67 2,15 238 3,16 2,52 297

8=12 M4 1.39 1,88 241 238 1,91 1.68 1,17 2,35 1,88 2.05 2,84 2,11 273
0=820 uM

3=10 MM 1.42 1,96 2.22 2,51 2,15 187 194 2,66 2,13 2,37
812 MM 1.40 1,89 2,13 2,40 1,92 1,89 1,77 237 1.87 2,05

Batd um 1,38 1.81 203 2,24 1,80 1,58 1.71 221 1,66 207 2,51 1,91 238
D=1020 muu

812 um 1,41 1,92 215 2,43 1,94 1,70 1,76 24 1,87 2,04
S=14 um 1,38 1,83 2.08 227 1.82 1.59 1,71 2,23 185 2,07 2,55 1,93 2,38

Bal16 Mas 1,37 1,78 195 2,18 1,79 1.56 1.67 2,12 1.75 1,93 2,40 1.84 2,21
0=1220 MM

5=12 MM 1,42 1,93 217 2,46 1,96 1.72 1,76 244 1,93 203
S=14 UM 1,39 1.84 2,07 2,29 1,83 1,60 1.7 225 1.64 2,06 2,58 195 237
518 Mt 1,34 1,75 1.95 2,11 1,73 1.54 1,63 1,99 1,66 1,85 226 1,78 211




TABIULIA .8 KO3OBUITUEHRTBI KOUUEHTPAIIMN K,; AN KONBUEBOTIO HANPTKEHHMS B CBAPHBIX
KOABUEBLIX HNIBAX NMPH [MOIBLEME HEDPTENPOBOMA IPH BHYTPEHIIEM JABJEHHH 2,5 MITa

AS, MM 0 2 3 4
AD2, MM 0 2 3 4 0 1 2 0 15 3 0 2 4
ADg,J2, um 0 2 3 4 2 1 0 3 1.5 0 4 2 Q
D=530 MM

6=8 um 1.7 147 1,64 1,85 1,73 1,92 1,43 1,98 1,84 | 1,79 -
Sxi0wum | 1,24 1,55 1,73 193 1,70 1,72 1,67 2,08 175 | 1,87 233 | 208 220

=11 M 145 1,84 2.05 2,31 1,98 1,76 1,69 203 1,72 1.88 2,43 2,02 217
D=720 MM

§=9 MM 1,10 1,30 1.41 1,55 1,47 1,34 1,31 1,64 1,56 1,52 ,
8=10 MM 1,13 1,34 1,46 1,61 1,48 1,52 1,47 1,78 1,57 1,64 1,79 1,79 1,83

5=12 MM 147 1.43 1.56 1.73 1,52 1,37 1,36 1,78 1.53 1,49 2,10 1,72 1,88
0=820 My

5=10 mm 1.10 127 137 1,50 1.41 1.44 1,40 1,61 147 {158
8=12 MM 1,13 1,36 1,48 1,62 1,45 1,32 1,31 1,69 147 | 1,42

Salq MM 117 1.53 1,56 1,68 1,47 1,34 1,34 1,70 1,37 1,34 1,96 1,61 1,73
D=1020 MM

5=12 Mm 1,08 1,23 132 1,43 1,33 1,24 1,21 1,53 1,38 135 -
Sa14 mmt 1,1 129 1,40 1.50 1.36 1,26 1,25 1,54 1,30 { V37 1.75 149 1,55

S=16 MM 1,13 1,34 1,44 1,55 1,39 1,28 1.27 1,56 1,38 137 1,79 1,48 1,54
D=1220 MM

S=x12 MM 1.04 1.15 1.21 1.29 1,25 121 1.20 - - -
S=14 MM 1,07 1,20 128 1,36 1,27 1,20 1,19 1,42 1.29 1,29 1,55 1,42 1,43
5«18 um i 1,28 1,36 1,45 127 1.23 123 1,46 1,32 |} 130 1,64 141 1,43
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