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IIpakTnueckas padora Ne 1
PACUYET BETPOBOI HAI'PY3KU HA IIBY

HOFOI[HBIG YCJIOBUS BJIUAKOT U OTPAHUYNUBAIOT MMTPOBCACHUC TCX WJIM MHBIX onepaum‘/'l Ha
OypoBoii. bonbmme coopyxeHus 001a1al0T TapyCHOCTHIO.

IHopsinok BbINOTHEHNs PadOTHI:
Pacuer BeTpoBOii Harpy3Ku

PacueTHOe naBineHHE BETpa onpeaenseTcs Kak:

B, =0625XCy X Cg X V7,

rae V- ckopocthb BeTpa; Cy— ko3 duunent BnusHus Betpa; Cs- KoapuueHT BIusgHus GopMbl
CyJHa.

B tabnuuel npuBeneHsl HCXOAHBIE JaHHBIE K pacueTy Pw.

Tabmura 1

Ne Pw, Tl P. Ma CkopocTb 1o
Bapuanra

aHEeMOMETpY, M/4
16
15
13
12
10
5
4
3
12
9
50
60

OO N[O O B W N

=
o

-
-

IR
N

Paccunrannas ckopocth Py conocrabinsieTcs ¢ P, KoTopasi pacCUMTBIBACTCS CIICAYIOIIUM
o0pazom:

b X 12
2

re, p - INIOTHOCTh OypoBoro pactBopa, Cy- Mensiercs B quana3one 1-1.16, Cs — nexur B

¥

muanaszone 0.5- 1.5. Onpenenure, npu kakux Cy u Cs P=Py . Iloctpoiite 3aBucumocts P(V)
I 4 TOUEK.



IIpakTnueckas padora Ne 2
PACYET BOJIHOBOU HAT'PY3KU HA TIBY.

BonHOBBIE Harpy3ku M Harpy3Ku OT IIOJBOJHBIX TEUEHUM JIEUCTBYIOT HA CIIyCKAeMOE
obopynoanue u camo [1BY. Taxxe moBOIHBIC TEUCHUS PA3MBIBAIOT IPYHT O] ONIOPAMH
CIIbY.

IHopsinok BbINOTHEHNs PadOTHI:
OT NoABOIHOTO TEUEHUS CUJIa AEUCTBYIOIIAs, HAIPUMEpP Ha pail3ep UM Ha CITyCKaeMbIi

IOJIBOJIHBIN IPEBEHTOP:
F=cXpxV?xs§,
rje, ¢ — Ko3ppuiueHT Gopmsl Tena, p - MIOTHOCTh MOPCKON BOIbI, V — CKOPOCTH MOABOTHOTO
TEYeHUs!, S — MJIOIIab CEUSHHS Tella TIEPICHINKYIISIpHAS HAITPABICHUIO TEYCHUSI.

[IpumepHas olleHKa BBICOTHI BOJHBI MOKET ObITh ornpezeneHa u3 popmyssl CKoTTa:
h=(003%V+2),
riae, h — BeicoTa BoJHBI, GyThI, V —CKOPOCTH BeTpa, y3ei, 1y3=1.859 km/4.

[o simoHCKOMY perucTpy MUHUMAJIbHBIM MIEPHO]] BOJHBI I (PYHKIIHOHATILHOTO COCTOSIHUS
[1BY:
T =256 xh,
B tabGnure 2 npuBeneHbl JaHHBIC 711 pacyerTa.

Tao0muma 2.

Ne V, M/4 F.H h, m
Bapuanta

1 1.6

2 15

3 1.3

4 1.2

5 1.0

6 0.5

7 0.4

8 0.3

9 1.2

10 0.9

11 5.0

12 6.0

Paccuwmraiite F(V) s 006X 4 ToUeK BHIOPAHHBIX 10 BO3PACTAHMIO CKOPOCTH IIPU
¢=0.25 u S=10 M’ u h.



IIpakTnueckas padora Ne 3
PACYET JIEAOBbBIX HAI'PY30K

Kunernueckas s3Heprusi TOpoca WiM IJIaBAKOLIETO JIEIASTHOTO MOJIS IIPU CTOJIKHOBEHUH C
[IBY MoxkeT copBaTh YCTAHOBKY C IKOPEHN WJIM BO3ICMCTBOBATh HA KOPITYC YCTaHOBKHU. B
3aBUCHMOCTH OT ()OPMBI 3aIUTHI YCTAHOBKA MOXKET JTMOO BBITAJTKUBATHCS HABEPX, JINOO BHU3
JIEZIOBBIM I10JIEM

IHopsinok BbINoTHEHNs PadOTHI:
Pacuer j1e10BbIX HArpy30K

Kunernueckas sneprus Topoca:

m XV
E=T—F><’n

rae, m— macca ipaa, V- CKOPOCTh JIBHXKCHHUSA TOPOCA, CPEAHSAS IVIOTHOCTD JIbJA O, =916 KF/M3.

Cuity MOKHO BBIPA3UTh YEPE3 UMITYJIbC U BpEMs IEHCTBHSI B MOMEHT COITPUKOCHOBEHHUSI TOPOCA
U MIpEerpajsl:

mxV
At

F =

Ha BepxHIOI0 4acTh TOpOCca HaXOASIIYIOCS HaJl BOJOW JEHCTBYET CHJIa BETpa:
F=cxXpxVxs,

rae V — CKopocTh BETpa, S — IIoaas Ha KOTOPYIO BO3JICHCTBYET BETEP C YUETOM YIJIa,
IUIOTHOCTH Bo3ayxa 1.29 kriv®, c=1, CKOPOCTH BeTpa 25 M/c, I' - mepeMenicHue, M.

B tabawuie 3 npuBeacHbI gaHHBIC Tt pacueToB. CKopocTh Bo bl puHATs 0.7 M/C.

Tao0nua 3.

N m, T E, Il FH
BapuanTa

1 1000

2 700

3 560

4 1200

5 1330

6 1140

7 1120

8 1075

9 1798

10 1055

11 1545

12 1297




Pacuer riryOuHBI Z, Ha KOTOPOY HAXOUTCSI HIKHSISL TPaHb TOPOCA, CUMTAs OT IOBEPXHOCTH,
MIPOU3BOJIUTCS 110 CIIEAYIoMIeH hopMmyIe:
mxg+t2xaxbxo
axbxpxg

rJie, a — MUpuHa, b- arHa Topoca, o - KoadhduireHT nosepxHoctHoro Harskenus 0.073 H/m,
0 IJIOTHOCTH BOJIBI.

Paccuwuraiite riayOuny z, npu 3toM npuMute a=15 M 1 b=10 m. Onpenenute, Kakas 4acTb TOpoca
HaxoauTcs HaJ Boaoi. [InotHocTs Boakl npumute 1030 krim’.



IIpakTnueckas padora Ne 4
PACYET HA U3IrUB IIOJBOJJHOM YACTU PA3EPA

[Ipu otknonenun IIBY oT Touku OypeHus B pe3yiabTaTe MOrOJHbIX YCIOBUMN B TEIIE
OypHIIBHOH KOJIOHHBI U paif3epa BOSHUKAIOT U3rHOHBIC HANpshKeHUs. OTe4eCTBEHHYIO 3a/1a4y
IIOCTAaHOBKM pacueToB u3rudaroniux Hanpsbkenuit 11 BK ocymecrsui A.E CaposiH. [lo nanHbIM
Ha bC momyctuMoe OTKIIOHEHUE cocTaBisgeT 5% TiryOuHBI MOPSL.

IHopsinok BbINoTHEHNs PadOTHI:
Pacuyer Ha u3rud paiizepa
[TocTanoBka 3anaun nuddepeHInaNIbHOr0 ypaBHEHUSI PABHOBECHSI MOPCKOTO
BO3/ICUCTBUS C YIETOM KAaYKH:

-

a1
Vjpm—s+ P(A—1w) = Q(L — %)

rae YJ,- usru6OHas sxectkocts bK, P- Bec mpeseHTtopa, LI - oTKIOHEHHE cyaHa, U — QyHKIus

nporu0a, L- rimyouHa Mops, X-paccMarpuBaemas riayouHa. JlaHHOE ypaBHEHUE MOXKHO PEIIHTh,
Hampumep, B cpeae Mathematica nim Matlab. MosxHo mocmotpers u cpexy Maple. Koasr ms

pemenust B cpeae Mathematica npeacraBieHbl HIDKE:
2

eqlu 1= Y0, S5+ P1-) = Q(L - ¥) = Y[xTseqlu]

eq2 = D[eq[u], x]// Simpify

Sol = DSolve[{eq2.y(L) =0, y'(0) =46, y" (L) =0}, y(x), x]// Flatten// Simplify .
B mpunoxeHun npuBeAeHbI JaHHbIE 10 OypOBBIM CyAaM C yKa3aHHEM JOMYCTUMBIX BOJIH U
KauyeK MpH pa3IUYHbIX OTlepalusix Npu OypeHuu.

IIpakTuyeckasi padora Ne 5
PACYET HA U3I'b OBCAJIHOM KOJIOHHBI 110 MPOK

B Uucrpykuuu o Pacuery O6camubix Kononn (MPOK) ects pazaen, rie
paccmatrpuBaercsa ciyck OK uepes akBatopuio.

ITopsinok BeINOJHEHHS PA0OTHI:
Pacuer Ha m3ru6 npu cnycke OK 4epe3s akBaTopuio
HauOoubiiee Harpy3ku AeHCTBYIOLIUE Y YCThs HA YPOBHE IIOBEPXHOCTH aKBAaTOPUU ONPEACIISIOT
U3 BBIPAKECHUM!
Q=g X1y T g, X1 Tq3x15..,

i

M= K.JEJP x [?— Q],



_EXFXV FXEXWXL
g_ Ll ¥

i i
EXFxAXW| wlL (2xn+1)°
G, = tg— 3 = |

rae, K, - xoaddunnenr, 3aBucAIuii ot ycioBuii 3aKpenieHus KOJIOHHbI Y ycThs. IIpuHumaercs

B npezenax 0.75 -1; P- oceBas pacrsarusaromast Harpyska, H; P=Q,— 0.5 Qa; Qa— Bec wactu
KOJIOHHBI OT YCThsI CKBaXXHHBI JI0 JTHa akBatopuH, H; A- cmemienue cyana; |, — rnyouna
aKBaTOPHH; @ - yroJl IOBOPOTa CYJHA OCH CKBAXUHBI; P- MOTICPEYHASI HATPY3Ka OT JIABJICHHUS
BOJIH ¥ TEYCHUH HA eMHUILY JUTHHBI KOJOHHBI, H/M; | — MOMEHT nHepIuHu cedeHus, M P E-
MO/TyJIb YIIPYTOCTH, kH/M?, Q — pacTsAruBaroIas Harpy3ka oT coocTBeHHOro Beca, M-
I/I3FI/I6&IOHIPII>1 MOMCHT OT CMGHIGHI/HI.QH — JUHAMHWYCCKHUEC HAIrpy3KH MpHU MOCaaAKE KOJIOHHEI B
KIIMHOBBIHM 3aXBaT U QH.- HWHCPIUOHHBIC HAIPY3KHW CBA3AHHBIC C BEPTUKAJIbHBIM KoJIeOaHnEM
CyJIHa.

B tabnuue 4 npuBeneHb! JaHHbIE I pacueTa. BecoBble XapakTepUCTUKU MOTOHHOTO METpa
TpyO BO3bMUTE U3 CIIPABOYHUKOB.

Tabnmmna 4.
E I P A I1 IZ Doxl D0K2 Ia qOKl QOK2

2.1x10° | 861x 10® 10 | 2917 | 183 | 0.340 | 0.340 | 340

IIpakTuyeckast padora Ne 6
PACYET HA U3k BYPUJILHOM KOJIOHHBI 110 UPBK

B Uncrpykuuu o Pacuery bypunbsabix Kononn (MPBK) ects pasnen, rie
paccmatrpuBaercd ciyck bK uepe3 akBaToputo.

ITopsinok BbINOJHEHHS Pa0OTHI:
Pacuer Ha n3ru6 npu cnycke BK 4epe3 akBaTopuio
1. M3rubaromiuii MOMEHT OT TOPU30HTAIBHBIX NTEPEMEIICHUH Cy/IHa U yIJ1a IOBOPOTa CyIHA
OTHOCHTEJIbHO OCH CKBaXXHHBI, a TAK)KE OT JACHCTBHSI BOJHOM cpeJibl, UMeeT HauOoJIbIee
3HAUEHUE Y YCThS CyJIHA U Y JIHA.
VY ycre4:



Bl
2= b )

M, =01XK; X PEI(=+Q +
2. 'V nna:

—
Eox@ |EI el

M, = 01X VPEI(-+ 22 = +2)
- o g <

rie, K, - xoaddunnenr, 3aBucAIuii ot ycioBuii 3aKpenieHus KOJIOHHbI Y ycThs. IIpuHumaercs

B npezenax 0.75 -1; P- oceBast pacrsarusaromast Harpyska, H; P=Q,— 0.5 Qa; Qa— Bec wactu
KOJIOHHBI OT YCThsI CKBXXHHBI JI0 JIHa akBatopuu, H; A - cMmemienue cyaHa; l,— riryouna
aKBaTOPHH; @ - YyToJI MOBOPOTA CyTHA OCH CKBAKUHBI, P- TIONIEPEYHasi HAarpy3Ka OT JaBIICHHS
BOJIH M TCUCHMI HA UHMILY JUIMHBI KOJOHHBI, H/M; | — MOMeHT nHeprmu cedenus, M” ; E-
Moynb yrpyrocti, KH/M.

B tabnuue 4 npuBeaeHb! JaHHbIE Ul pacueTa. BecoBble XapakTepUCTUKN MOTOHHOTO METpa
TpyO BO3bMUTE U3 CIPAaBOYHUKOB.

Tabnuma 5.
E I Pl A Lsr Lysr | Dsr Dysr l. | Qsr | Qvsr
2.1x10° | 861x10°® 10 | 2917 | 183 | 0.127 | 0.178 | 340

IIpakTuyeckas padora Ne 7
PACUYET JABJIEHUA CMEP3AHUA

[Ipu BTOpHYHOM cMep3anuw nocie BCKpeiTis MMII pu Oypenun, mpu 0CTaHOBKE
JTOOBIYHOM CKBXHHBI, a TAK)KE U IPU OCTAHOBKAX TPYOOIPOBOJHOTO TIOTOKA HePTH
HapacTaroliee JaBJIeHUe CMep3aHus MOXeT cMATh, Hanpumep OK. B mabopaTopHbIX ycIoBHsIX
JaBJICHUE CMEp3aHusi MOXKHO ToJyduTh 10 200 MIIa, B peaqbHBIX CKBaXKUHHBIX YCIIOBHSIX 3TO
3aBUCUT OT FT€PMETUIHOCTH CMep3aromiero oobeMa u Mmoxxket nocturarh 10-15 MlTa.

IHopsinok BbINOJHEHUS PAOOTHI:
Pacuer naBJjienusi cMep3aHusi

PaccMoTpuM HEKOTOpPBIE MOJIETTH CMEpP3aHuUs.
T = Pa — Pu xm, X E—

Pe T;II-
rie, P, -INOTHOCTb BOJBI, O, - INIOTHOCTD JIbJA, M;— COJep:KaHuUe JbJa B eAUHULE 00beMa, E-
MOJYJb YIIPYTOCTH NOPOJIbl. V- 00beM KaBepHBI, V-00beM ckBaxHHBI. Clenyrolias MOAeTb:
gmr.'.x = EEKKK(E]{:ITEH:'DD;HE:)

v HEE

rae, K-koadpduiueHT pacimmpeHus: IpoOMbIBOYHOM KUIKOCTH, V - koaddurueHT [lyaccona, Dy,

+ 0, %G Xh

— IuaMeTp KaBepHbl, E-Monyne ynpyroctu nopofpl, D - InaMeTp CKBaKUHBI.

Hcxoanble qaHHble Ul pacueTa npuseaeHsl B Tabnune 6. K=0.995, v =0.35, p, =916 Kr/m® ,

p.,=2.31 rlem’,



Tabnuua 6.

I'nyouna h, m TS E, 10° MIla Dexs .M Dyas ;M
350 -4 2 0.178 1
400 -2 1.5 0.168 15
100 -1 1 0.340 0.8

Mopnens no A.W. BynaroBy:
E K l"'-::E'DII-EEE - DL:ECE:]
Tomax — 7
e [l - ﬁ)DEEEE

+ o, X g xXh

rae o =0.061, E=10° MITa.

IIpakTunyeckas padora Ne 8
PACTEIUVIEHUE MMII

[Tpu 6ypenun untepBanoB Oypennst MMII HeoOXo1MMO BCKpBIBaTh TaHHBIC HHTEPBAIBI
C MaKCUMaJIbHOM JOTTYCTUMOU CKOPOCThIO OYpeHUS U ¢ TeMIiepaTypoi He Bhiiie 8-10 rpamycos.
Ho ce30n Oypenust He 3aBUCHUT OT BpEMEH rojia U TemrepaTrypa, Kakasi eCTbh Takasi U OyJeT.
OnacHOCTb pacTerIeHHsl YCThsI PU KyCTOBOM OypeHUsi MOKET IPUBECTHU K CIIMSIHHUIO 30H
pacTerieHus: ¥ MPOPHIBOB raza Mo 3TUM 30HaM U MIPOBAJIOB YCThSL.

IHopsinok BbINOJHEHHUS PAOOTHI:
Pacuyer paguyca pacrenieHust
Pacuer paaguyca pacremnienus o b.b. Kyapsmosy npu 6ypenuun 8 MMII:

| 1 7 2
!RE- X 2[."{51'[: - l} X H?‘lEr_ T,,,:',Il'— Ry
| 7
\ Y X p, XW,
rie, Ro-pafuyc CKBaXUHEI, M; K., - TOTPABOYHBIH MHOKHTENb KOO hHIIHEHTa

HECTAIIMOHAPHOTO TemIoooMeHa; T, — TeMmepaTypa nopos, °; 7 - BpeMs UUPKY/IALUH, CEK; -

yllenbHas TEeIIoTa IJIaBJIeHus Ibaa, 3.34 x10°, Jix/xr=79, 4 xan/ rp. [ImotHOCTH MOpOx MMII

=1300 xr/m>. W)y~ BIa)KHOCTB MTOPOIBI.
. 2 XY X W,
k., =1+———

=¥ k,xtxC,

10



Taec, K -0e3pa3MepHEbIil KO UIOUCHT 3aBI/ICSvIH_[I/H>'I OT XapaKTCPHOTIO MOJIA TEMIICpAT BOK
r

murHapa, 4.8; t- remmeparypa npombeiBouHO xuakoct B K3I1; C,— ynenbHas MmaccoBas
3
TEIUIOEMKOCTh opos, 10

sag !
T J“'.'.I 'ﬁ'?" |C“ K .IDH
Ke =— |
JRoy T
rae, A, - yAembHas TeIUIONPOBOAHOCTE mopof, 2.24 Bt/ M K; Ry =0.508 M. Onpenenure paanyc

pacterenus MMII uepes cyTku ¢ Hayana OypeHHs JaHHOTo UHTepBamaut = - 1°.
Pacremienne no AHTUIIOBY:

wXp, XL(2X5%In [gJ—E:_Q:j

s(Alemdin () + 2,(7 - 1)

W- BII&XKHOCTbH MTOPOJIBI, S- painyc MPOTauBaHUs, a — PaINyC CKBaXUHBI, L-yenpHas Ternora

=

¢aszoBoro nepexona, p,- IIOTHOCTb BOJBI, 4, - KO3()(UIMEHT TETJIONPOBOAHOCTH B 30HE
npoTauBaHus, A, - KOAQQPUIMEHT TEIUIONPOBOJHOCTH B MEP3JIOH 30HE, To- HaYaIbHAS

temmeparypa. T,— Temrieparypa Ha TpaHHIe pa3jena ¢a3 (Temueparypa riasienns), K —
MTOCTOSIHHBIN KO3 GUITUEHT.
B Tabnwuie 7 mpuBeneHBI HCXOIHBIE TaHHBIE [T pacdeTa pajiyca MPOTauBaHUs S 33 CYTKH.

Taomuma 7
W S A‘l 12 a Q T, Tex To K P
0.15 2700 2100 | 0.508 59 274 300 330 1 1000

IIpakTuyeckasi padora Ne 9
TEIUJIOITEPEJAYA UEPE3 OBCA/IHYIO KOJIOHHY.

Pacrennenue nmopoa MOKeT IPOUCXOAUTD U OT HKCIUTYaTallMOHHBIX CKBAXKUH. Tak Kak
untepas MMII nepekpsIT psizaMu 00CaJHBIX KOJIOH U TAMIIOHA)KHOTO KaMHS TO TEMIIEPATypy
Ha crenke MMII cnenyer paccuutats. [Ipu 3ToM Temneparypa 1o0siBaeMoit HeTH B JOOBIYHON
CKBa)XMHE U3BECTHA B UHTEepBaiie 3aneranusg MMII.

IHopsinok BbINOJIHEHHS PAdOTHI:
Pacuyer Termuionepenauu yepe3 OK

Z[J'ISI pacucTa TCIIONCPpCaaun 4€pe3 OK HeO6XO,Z[I/IMO BHa4aJIC paCCUUTATh TCMIICPATYPY Ha
BHYTpPEHHEH CTeHKE TPYOBI:

g=axmxd(t, —t.)

rae, o - Ko3hGHUIUeHT TerooTaaun; d — AuaMeTp CKBaXHUHBI, L, — TeMIeparypa BHYTpU TPYOBI;
t.; - TeMnepaTypa Ha BHYTpEHHEH CTeHKe TpYObI, (| — TEIJIOBOM MOTOK.

Jlnist HOTOKA Teruia, UIyIIero OT BHYTPEHHEH CTeHKU TpyObl K Hapy>KHOM !

11




2Xm X "i::(rm—: - r-:-:5[:)

l'_"lf_
] Iﬂr:—:a[:
"‘gd

EH

rae, A- Ko3pUIHUEHT TEIIONPOBOAHOCTH, BT/M K; ts; — TeMIiepaTypa Ha BHYTPEHHEH CTEHKE
TPYOBI, tyap - HAPYKHOM CTEHKH TPYOBI; Uyap — IHAMETP HAPY)KHOH CTEHKHU TPYOBI, Uyy-
BHYTPEHHEH CTCHKH TPYOBI.

JJis MOTOKA Teruia UyIIero OT HApY>KHON CTEHKH TPYOBbI Yepe3 IEMEHTHBIM KaMEHb Ha

HapyXHYIO €ro CTOPOHY:

2Xm X "E'L::-c(r:-:a[: - 1LE:[-:)
q= d
Eg EH
l"Plr:-:a[:

Hcxonnable JaHHBIE /IS pacyeTa MpUBeACHbI B Ta0uie 8. HeoOXxoamMo onpeIenTh
TeMIepaTypy Ha BHEIIHEW CTOPOHE IEMEHTHOTO KaMHS.

Tabnuue! 8.
a 2« ﬂr dHap dBH t)K tBH tHap tLlK

cm YK

0.15 1550 2700 | 0.340 | 0.332 25

IIpakTnyeckas padora Ne 10
OIMPEAEJIEHUE TEINIO®U3NYECKNX KOOOOUILIMEHTOB BYPOBBIX PACTBOPOB

[Ton HuMU moHUMaroTCs KOAOPHUITUEHTHI YASTbHON TETJIOEMKOCTH -C,
TEMITEPATyPOIIPOBOAHOCTH-a, TEIIONPOBOJIHOCTH- A .

IHopsinok BbINOJHEHHUS PA0OTHI
Pacuer Temnodpusnuecknx xkodpPuiueHTon
Kosddunuent yaensroit rermoemroctH, Jx/kr C :

c = 1400(1+ 2.02p7%%)

Koaddunment remnepatyponpoBOJHOCTH:

a =183 x 107%[1+ 0.88(p — 1.45)]

KosddunuenT rermmonpoBoanocts, Br/m C:

A=axecXp
PaccuuTaiite K03(ppUIIMEHTHI U1 CIeayIOEero psijia MIOTHOCTEH:
p=1.12,1.14,1.15,1.17,1.19,2, 2.1 r/cm’ 1 nocToiite rpaduky u3MeHeHHs KO3 (UITHEHTOB OT

mwiotHocTer. 1 x=0.2396 kan, 1 Br=862 xan/4, 1 kan=4.19 Jx.
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IIpakTnueckas padora Ne 11
PA3MBIB COJIAAHOI'O IVTACTA I CO3JAHMA TIXT.

Pa3MBbIB COJISIHOTO IJIACTa OCYIIECTBIISIIOT C LIEJIBIO CO3AaHMS [TOJ3EMHOTO XPaHMIININA
HeTH.

IMopsiiok BbINOJIHEHHSI PA0OTHI:

Pacuer BpeMeHHN pa3MbIBa COJIM 32JaHHOT0 00beMa
PaccmoTtpum Bpemst cozpanust aeMoHcTpauroHHoM Moaenu co3aanus [IXTI. ITycte pacxon Bobl
Q HaMm u3BecTeH no 3amepam. [1o 3amepam TIIOTHOCTH BBIXO/ISAIIETO Paccoia ONpeelisieM
KOHIICHTPAIIUIO coJjiel o Homorpamme, C r/n. 3aman o0bem [IXI -V, M . TIOTHOCTH COMH
nycth 2.18 r/em®. OrnpenenyuM Maccy CoJid, KOTOPYIO HY>KHO Pa3MBbITh.
m=pxUV
IIpu naHHOM KOHIEHTpaLUuU onpeaeauM Vy paccoia, KOTOPbII HyKHO NOJY4YUTh JJIs
00pa30BaHUs MOJIOCTH 33JaHHOTO V!

Ecnu pasmeiB unet Bogoii ¢ Co, o C = C- Cp. Jlasiee koMpeccopoM yaaisieM paccoi B
MOJIOCTH.

OmnpenenuTe MO UCXOTHBIM TaHHBIM BPEMS CO3JIaHUs IEMOHCTPAIIMOHHOTO pe3epByapa, Tabaua
9.

Bosemure C=51.7 r/n. TIpu C=318 r/n muotHOCTh paccosa cocrasiset 1.2 v/ oM.

Tabmuua 9
No BapuanTa Q, n/c o rlem® m, Tp V, M Vp, MII t, C

1 0.0024 2.18 150

0.0026 2.18 200
3 0.0028 2.18 300
4 0.0030 2.18 400
5 0.0032 2.18 500
6 0.0034 2.18 600
7 0.0036 2.18 700
8 0.0024 2.18 800
9 0.0026 2.18 900
10 0.0028 2.18 1000
11 0.0030 2.18 1100
12 0.0024 2.18 1200
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IIpakTnueckas padora Ne 12
OITPEAEJIEHUE BA3KOCTU CJIABBIX 'PYHTOB

3HaueHue BA3KOCTH BXOJIUT B PEOJIOTUYECKYIO MOJEb TOPHOM MTOPOIbI-
BSI3KOIUIACTUYHAsI, YIIPYroBsa3Kas T.J. [lo Mojenn MOXHO CiporHO3UpOBATh BPEMS CYKEHUS
CTEHOK CKBa)XKHMHBI MTOCIIE KOTOPOTO CITYyCK 00CaHON KOJIOHHBI OyAET OCIOXKHEH.

IMopsinok BbIMOJTHEHHSI PadOTHI:
OnpenesieHue BA3KOCTH ¢JIa0bIX TPYHTOB

ITycTh M3BECTEH NPEEN TEKYUYECTH O, TOPHOM NMOPOJbI IIPEACTaBIEHHON IIMHOM. Toraa

PEOJIOTUYCCKOC YPABHCHUEC COCTOAHUSA €€ 6yz[eT OIIPCACIIATHCA KaK:

1
g=—(o—ag,)t
n

rae, € - nedopMalus NoJ3y4ecTH, 77 - IIIaCTHUecKas BA3KOCTh, t —Bpems. OnuH U3 cnoco0oB

OMMpCACIICHUA BA3KOCTH - croco0 BJABJIMBAHUS CTAJIBHOTIO 11apa B I'JIMHY.
R

CASXmwxdXuv

n

riae, R — cuna BnaBiauBanus mapa, d-auaMeTp 1mapa, v - CKOpOCTh BaBIMBaHUS Iiapa. BsS3kocThb
MTOPOJIBI MOYKHO OTIPEACIIUTD U IO IPOMBICTIOBBIM JaHHBIM:

O, Xt bl

n=V3—= r.(0.61 X eTi5em — 1)

D

max min

rae, Dmax- IepBbI 3aMep AuameTpa CKBaXUHbI, Dpin— BTOpO# 3amep. O6a 3amepa menbie D

HOMUHAJIBHOTIO, I, - paAnyc CKBaKuHbI, P,- 1aBieHue ropHoe, P, — rugpocratuyeckoe qaBiaeHUeE.

CKOpOCTB CY>KCHHA CTCHOK CKBAa)KMHBI:

D

* max min
/

2Kt

B ra6muue 10 npuBenensl naHHble s pacuera Bsaskoctu. D, — D,

CKOPOCTb M BpeMsl M MOJCTaBisieM B 77. Jlnamerp ckBaxkunsl 0.216 M.

BbIpa’KacM 4€pPE3

mi n

Tab6mumna 10.
Diin M Dmax, M P. MIla P, MIla o, , MIla t, cex
0.140 0.210 75 72 5.2 3600x60
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IIpakTnueckas padora Ne 13
PACYET OBCAJIHBIX TPYb HA CMSATHUE
O6cagHbie TpyObl CMUHAIOTCSL OT BTOPUYHOTO CMEP3aHus, OT IUIACTUYHBIX TOPOJ ( TJIMHBI,
COJICHOCHBIE TOJIIIH), OT JepopMaIMK TOPHBIX TTOPOJT H3-3a Pa3pabOTKU MECTOPOKACHUI HeTH
M Ta3a ¥ OT FeOJIOTMUECKUX TTOIBIKEK.

IMopsiiok BbINOJIHEHHS] PA0OTHI:
OnpenesieHne MUHMMAJIBHOTO AaBJieHus: cMaTuss OK
MuHUMaJIbHOE CMUHAIOIIEE KPUTHUYECKOE JIaBJIEHUE TPYO pacCUUTHIBAETCS 10 hopMyIie:

5 2Xk,[2Xk, X0, —(p; —P.)E,]
min 063+ 0.77k,

rie o, - Ipeaen TeKy4ecTn crand, P, — naBienue cronda pactBopa 3a 00CaJHON KOJOHHOMH, Py —

BHYTpEHHEE JJaBJICHUE KOJOHHBI C y4ETOM BO3MOXKHOTO ONOPOKHEHUs koyoHHbI, C, =0.85-1
KO3 (UIIMEHT YYUTHIBAIOUIUI CHIPKEHUE COTPOTUBIIIEMOCTH TPYO OT AeHCTBUSA
pacTArUBarOIIUX Harpy3ox.

Ah

d

c

Ah - TommrHa CTEHOK 00CaaHOM KOJHHBI, O — quaMeTp 00caHOM KOJOHHBI.
[Tycts muamerp kosouHbl 0.508 M, Ah = 8 MMm. U3 cripaBoYHBIX TaHHBIX BO3LMHTE IIPEICIT
TEKY4E€CTH JAHHOW KOJIOHHBI U PACCUUTAUTE Ppin.

IIpakTuyeckas padora Ne 14
I[NOCTPOEHUE ITACITIOPTA ITPOYHOCTU I'OPHBIX TTOPO/,
Jliia moctpoenust orudaronieil npeeabHbIX KPYTOB MOPa TOPHBIX MOPOJ] MPUMEHSIOTCS MSATh
METO/I0B: 00BEMHOI0O CXKATHsI, CPe3a CO CKATUEM, COOCHBIX ITYaHCOHOB, PACYETHBINA METO U IIPU
C)KaTUU PACTSKEHUU.

IHopsok BbINOIHEHHs PA0OTHI:
ITocTtpoenune nacnopra npounoctu I'Tl

Metonuka nocrpoenus nacnoptos coorserctByeT ['OCT 21153.8-88 "Ilopoas! ropasie. Meroa
OTIpeieNIeH s Mpejiena MPOYHOCTU P 0OBEMHOM CHKaTHH'".

B kadecTBe HCXOIHBIX JAHHBIX MPUHUMAKOTCA CPCAHUC aqu)MeTH‘leCKHC 3HAYCHUA IIPECACIOB
IIPOYHOCTH IMOPOABI ITPHU OAHOOCHOM CKATHHU Ocp U OAHOOCHOM PACTAKCHHUH Op. MeTto b1
ONpCACIICHUA 3TUX BCIIMYUH PACCMATPUBAOTCA B KYpCC "du3nNKo-MeXaHNIYECKUE CBONCTBA
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CKaJIbHBIX TOPHBIX nopona", a Taxoke npuBeaeHsl B [OCT 21153-84 u TOCT 21153-85.

Mertoanka paccMaTpUBaEeTCA Ha CIEAYIOLIEM NPUMEpPE: MOCTPOUTH MACHOPT MPOYHOCTH
MOHOJINTa MPaMopa, Al KOTOPOTO ONpeNeNeHbl G = 78.7 Mlla, 6, = 10.2 MIIa. IInoTHOCTB
nopojiel v = 0.029 MH/M?, riryouna 3aneranus H = 1500 M, MmakcumanbHbIi K03 dumment
KOHIICHTPAIMU HAIIPSDKEHU Ha KOHTYpe BbIpaboTku k, , = 2.55.

2.1. Onpegenenue KOOpAUHAT TOUEK orubaromiei kpyros Mopa:
2.1.1. onpenensieTcst OTHOIICHUE O€3pa3MEPHBIX PAIUYCOB (1 U 2 KpyroB Mopa

q: O 787

=—=797
q, o, 103

2.1.2. Tlo Tabnuie 1 B COOTBETCTBHH C OTHOLICHUEM (/01 ONIPEICIISIFOTCS MTapaMeTphl:
g2 = 0.1940,

k1 +0:1= 0.0517.

T.K. 1 OTHOIICHHS (2/(1= 7.7 3HAYCHHS STHX IMAPAMETPOB HE YKa3aHbI, TO OHH OMPEACIISIIOTCS

METOJIOM HHTEPIIONIAIINN MEX /Ty 3HAYCHUIMU /(1= 7.6 1 q2/q; = 7.8.

2.1.3. OnpenensieTcst 3HaUeHKUE MMapameTpa Gopmbl oTrbdaroIIei mo hopmysne:

O 787
2q, 2 x0.1940

= 202 MIla

2.1.4. OnpenensieTcss 3HAUCHUE TIEPEHOCA Hadaja KOOpJAWHAT 1o GpopMmylie

o, = alk, +q,) = 202 % 0.0517 = 10.4 MIla
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Tabnuma 1. KoaddumueHTs! 11 onpenenacHus mapameTpoB GOopMbI OTHOAIOIICH

g2/ g1 (o} Ki+0q: g2/ O dz Ki+0q:

1.3 0.6751 1.1418 10.2 0.1331 0.0265
1.5 0.6567 1.1118 10.4 0.1298 0.0253
2.0 0.6138 0.7317 10.6 0.1266 0.0242
2.5 0.5704 0.5252 10.8 0.1235 0.0231
3.0 0.5253 0.3933 11.0 0.1206 0.0222
3.5 0.4784 0.3011 11.2 0.1178 0.0213
4.0 0.4308 0.2335 114 0.1152 0.0204
4.4 0.3936 0.1918 11.6 0.1126 0.0196
4.8 0.3584 0.1586 11.8 0.1102 0.0189
5.2 0.3262 0.1322 12.0 0.1079 0.0181
5.6 0.2972 0.1111 12.2 0.1056 0.0175
6.0 0.2717 0.0942 12.4 0.1035 0.0169
6.4 0.2493 0.0807 12.6 0.1014 0.0162
6.8 0.2297 0.0697 12.8 0.0994 0.0157
7.0 0.2208 0.0649 13.0 0.0975 0.0151
7.2 0.2123 0.0607 13.5 0.0930 0.0139
7.4 0.2047 0.0568 14.0 0.0889 0.0128
7.6 0.1974 0.0533 145 0.0851 0.0118
7.8 0.1906 0.0500 15.0 0.0816 0.0109
8.0 0.1841 0.0471 16.0 0.0754 0.0095
8.2 0.1781 0.0443 17.0 0.0701 0.0083
8.4 0.1724 0.0419 18.0 0.0654 0.0073
8.6 0.1670 0.0396 19.0 0.0614 0.0065
8.8 0.1619 0.0375 20.0 0.0578 0.0058
9.0 0.1573 0.0356 21.0 0.0546 0.0052
9.2 0.1526 0.0337 22.0 0.0517 0.0047
9.4 0.1483 0.0320 23.0 0.0491 0.0043
9.6 0.1442 0.0305 24.0 0.0467 0.0039
9.8 0.1403 0.0290 25.0 0.0446 0.0036
10.0 | 0.1366 0.0277 30.0 0.0363 0.0024

2.1.5. Omnpenensiercs BepxHee IpaHUYHOE 3HaYeHHE Oe3pa3MepHOl KOOPAMHATHI IO hopMyIe:

a - &
o
K=

[l

TAC 6 — HOPMAJIbHOC TAHTCHIIMAJIbHOC HAIIPAKCHUC, ﬂeﬁCTBYIOHlee B MaCCHBC€.

Ha xonType BrIpaboTKU 3HaUEHHUE G oTpeensercs o Gopmyne:



g =k, yH =2.55X0.029 X 1500 £ 111 Mna
Cornacno ['OCT 21153.8-88, nanHblil METOJ] IOCTPOEHUS MACIIOPTa IPUMEHUM B JHala30He
HOPMAJIbHBIX HaNpsDKeHUH ¢ = 1.50_, T.e. B pacCMaTPUBAEMBIX YCIOBUSIX IPUMEHECHUE

METOda KOPPEKTHO, T.K..

g=111Mlla = 1.50_ . = 1.5 X 78,7 = 118 Mna

Torna:

111 + 104
K=————=106

2.1.6.TTo Tadanue 2 B COOTBETCTEHH € BRIYHCAHHBIM 3Ha4eHHeM K= 0.6 onpenensercs

202

napamerp £ = 0.4440,

Tabnuma 2. bespazmepHble KOOPAUHATHI [T IOCTPOEHUS MAacopTa MPOYHOCTH

2.1.7. Tlo Tabnune 2 BeiOMparoTcs napHsle 3HaueHus K u £, HaunHast ot BepxHero 3HaueHus K

K ( K (
2.00 0.6720 0.0300 0.0526
1.80 0.6600 0.0200 0.0388
1.60 0.6450 0.0100 0.0231
1.40 0.6310 0.0080 0.0196
1.20 0.6010 0.0060 0.0157
1.00 0.5630 0.0050 0.0137
0.90 0.5400 0.0040 0.0115
0.80 0.5110 0.0030 0.0094
0.70 0.4820 0.0020 0.0069
0.60 0.4440 0.0010 0.0041
0.50 0.3990 0.0009 0.0038
0.40 0.3410 0.0008 0.0035
0.30 0.2865 0.0007 0.0031
0.20 0.2151 0.0006 0.0028
0.10 0.1294 0.0005 0.0024
0.08 0.1101 0.0004 0.0020
0.06 0.0882 0.0003 0.0016
0.05 0.0771 0.0002 0.0012
0.04 0.0653 0.0001 0.0007

(11.2.1.6) mpu cobMI0OAeHNH CIEAYIOMUX TpeOOBaHMIA:

0611_[66 YHUCJIO MapHbIX 3HA4YEHHH JOJKHO OBITh HE MEHEE 10,

KOJIMYECTBO TOUEK ¢ KoopauHaToil 6 < O(cm. manee 1m.2.1.8) g0KHO ObITH HE MeHee 3.
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2.1.8. OmpenensatoTcst KOOPIUHATH 6 U T Touek orudaromiel kpyroB Mopa no gopmymnam:

Hanpuwmep, nmpu K = 0.4 , coorBerctenno, (=0.3410

g=04x202—-104 =704 Mna

r = 03410 X 202 = 68.9 Mna

npu K =0.01 1 £=0.0231

og=001x202—-10.4 =—8.38 Mna

r = 0.0231 x 202 = 4.66 Mna

Pe3ynbrarhl BEIYHCIICHNN KOOPAMHAT 3aITUCHIBAIOTCS B TAOIHUITY 3.

Tabnuma 3. KoopauHatel Touek orubarorieit kpyros Mopa.

Ne Touek K £ c, MIla T, MIla
1 0.60 0.4440 111 89.7
2 0.40 0.3410 70.4 68.9
3 0.30 0.2865 50.0 57.9
4 0.20 0.2151 30.0 43.5
5 0.10 0.1294 9.8 26.1
6 0.08 0.1101 5.8 22.2
7 0.06 0.0882 1.7 17.8
8 0.04 0.0653 -2.3 13.2
9 0.02 0.0388 -6.4 7.8
10 0.01 0.0231 -8.4 4.7




2.2. Tloctpoenue orubdatomieit kpyroB Mopa.

[To COBOKYITHOCTH IMapHBIX 3HAYEHUH G U T B KOOPAMHATAX G-T HAHOCAT CEMENUCTBO TOYEK U
COEJIMHSIOT UX IJIaBHOW KpuBoil (puc.1). KoHTposb paBuIbHOCTH pacue€ToB U MOCTPOECHUS
OrubaIOLIEHl BBIIOJIHSETCS IOCTPOCHHEM IIOJyOKPY/KHOCTEH paguycaMu Gp\2 B Gey\2 ¢
xoopmunaramu neHtpos (-06,\2; 0) 1 (6¢x\2; 0). Ecin pacueTs! 1 OCTPOEHNS BBIIOIHEHDI
MIPaBUJIbHO, TO MOJYOKPYKHOCTHU JJOJKHBI KOCHYTHCSI OTHOAOILEH.

T, MMNa
100 —
//’i,‘ ¢a
) )
/ 1
///\\l ¢0 b | ¢bc
// -
S 2
/ -
/7
50
Cbc ///.x" // \\\
Ca 5, AN
, 6/ \
co )/ \
8 :" \\\
9 \
10— | \
o '
G \ i o, MMa
0
50 100
< Oe »< Ocx >

Puc.1 ITaciopT npoYHOCTH TOPHOM MOPOIbI

2.3. OnpeneneHue OCHOBHBIX MapaMEeTPOB MACHOPTa MPOUYHOCTH.

2.3.1. Ompenensierca cueruienue Co, Kak MpeiebHOe COMPOTUBIIEHUE CPE3y T IPU OTCYTCTBUU
HOpPMAalbHBIX HANPsHKEHUi Ha romanke casura: npu 6—=0 no puc.1 naxoaum, 4ro
Co=Tc~=17MlIla

2.3.2. Onpenensiercs yroyl BHyTPEHHETO TPEHHUS IIPU OTCYTCTBUM HOPMAJIBHBIX HAaNPsyKEHUHN Ha

IJIOIIAAKE cABUTa (Pp, KaK yroj HaKJIOHa KacaTelbHOH K OI‘I/I68.IOH_IGI71 B TOYKE C KOOpAUHATaAMU

0=0u 1= Cp : ¢p =49
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2.3.3. OmpeniensieTcst yCIOBHOE CLEIUICHUE Cy B JIIOO0H TOUKE 8 M COOTBETCTBYIOIIMNA yroJl
BHYTPEHHET0 TPeHHUs T OTu0aroIeil Kak OpANHATY [IePeceUeHus KacaTeIbHOM C OChIO (.
Hanpumep, 11 Touku 0, ¢ koopaunatamu 6,—43 MIla U 1,=53 MIla , ¢;=27 MIla 3Hauenmue

(P, onpenenseTcs 1o Gopmye:
; T, — C, ; 53—2?N31ﬁ
= arc —— = arg —_— = -
L ) - g 13

o

234 UHPE,C[EJIHETCH YVCJIOEBHOe CIHeIlTeHNe B 33 J3aHHOM JHAla=0He HOPMAJIEHBIX HHHPHH{EHHE, HaII]

0,=85 MIla no 0.=105 MIla, xak opauHAaTy nepeceyeHus IPOJOKEHHS IPAMOIL 6C C OCHIO

opmunar: Cpc=31 MIla . VCI0BHBII yro BHYTPEHHETO TPEHUS (P OTIPEAETSAETCS 110 (OPMYJIE:

; T, — T, ; 27 —-7% ~ 9o
_ = arctg —— = arctg ——————— = 29°
Pec gc:r:—c:r glGS—SS

Tc U Ty - COOTBETCTBEHHO OPAUHATEI TOYEK C U 6.
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Cnpasounvie oannvie 5C B. llawun, B. Mypasnenxo.
I'mybuna 6ypenus 6500 M, rmybuna akBatopun 300 M., (peanbHOe OypeHUE MPOU3BOAMIOCH U
npu 340M), Temreparypa okpyxkaromiei cpens 10 -40 C°. ABroHOoMHOCTH paboThl Ha 100
cyTok. B cnenyromeit Tabaune 15 npuBeaeHsl Buabl onepaluil npu OypeHuu B 3aBUCHMOCTH OT

IIOTOJIHBIX YCJIOBHIA.

Ipunoxenue

Tabmuna 15
Onepanuu npu Beprukansnas | boprosas kauka, | Beicora Temneparypa,C°
OypeHun Ka4ka, M M BOJIHBI, M
Bypenue u CI10 2.5-3 2-3 5 8.5
Cnyck OK 1.5 2-3 4 7.4
Cnyck IIBO, paiizepa 1.0 1.2 2.6 7.5
Kaporax, 1.5 2-3 4 7.4
IIEMEHTHPOBAHHE
VX071 ¢ Touku OypeHust > 4.5 >8.0 9 8.5
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