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1. O0mue cBegeHus 0 BOJA03a00pax M JpeHaKe

Bomo3zabopoMm Ha3pIBaeTCs MHKEHEPHOE COOPYXKEHHUE, MPETHASHAYCHHOE
s 3abopa  (3axBaTa) TOA3EMHBIX BOJ JJIsS I1eJIeM BOJOCHAOXKEHUS WIIU
MIPOBEACHUS PA3TUYHBIX IPEHAKHBIX pa0OT.

Bomo3zabopHble ¥ APEHHPYIONIME YCTPOWCTBA TOJPA3NCIAIOTCS Ha
BepTUKAIbHBIE (ITyp(]BI, KOJOIIEI, CKBOKHHBI, KOTJIOBAHBI) U TOPU3OHTAILHBIC
(kaHaBBI, TpaHIIEH, Tajiepen), Ha coBepieHHbIe (A) u HecoBepiieHHbIe (b) (puc.
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Puc. I. Bonozabopusie konoaisl: R- paguyc BiusiHUS; 1 - paanyc KOJOIIA;
H- ypoBeHb rpyHTOBO# BO/bI; h - ypOBEHb BOJIbI OCIIE OTKAYKH;
S - BeIM4urHAa BOJONMOHMKEHUS TTOCIIE OTKAYKHU

BonozabopHbie U IpeHUpYIOUINE YCTPOICTBA, MOJHOCTHIO MEPECEKaroIIne
BOJIOHOCHBI TOPU30HT HA BCIO €r0 MOIIHOCThH 0 BOJAOYNOpa U 000pyJOBaHHBIE
BOJONIPUEMHBIMU YCTPOUCTBAaMH, Ha3bIBAIOTCS COBEpLICHHBIMH, a
HECOBEPILICHHBIE - NIEPECEKAIOT BOJOHOCHBIA I'OPU30HT HE HA BCIO €r0 MOIIHOCTH
(puc. 1) nnu o6opynoBaHbl BOJONPUEMHBIMU YCTPOMCTBAMHU, HE JOCTUTAIOIIMMHU
BOJIOYIIOpA.

[Ipu 3eMIIHBIX CTPOUTENBHBIX pabOTax HEPEIKO BCKPBHIBAIOTCS BOJO-
HOCHBIE€ TOPHU30HTHI (BEPXOBOJKA, TPYHTOBBIE M MEXKILIACTOBBIE IOJI3EMHBIE
BOJIbl), BO3HUKAET HEOOXOAMMOCTH OIpPEAESATh BOJONPUTOKH B BBIPAOOTKH C
1EIbI0 OpraHU3allMM BOJOOTIMBA U JIp€HaXHBIX paboT. [losTomMy CTyIEHTHI
CTPOMUTENBHBIX CHEHUAIBHOCTEN JOJDKHBI UMETh HABBIKM ONPEACIICHUS NIPUTOKOB
MO/J3EMHBIX BOJI K BOJ03a00pHBIM U APEHAKHBIM COOPYXKEHHSIM, JJI1 4Yero Ha
7a00paTOPHBIX 3aHATUSX W B 4Yachl JOMAIIHEH CaMOCTOSITENIBHOM pabOThl OHU
JIOJKHBI BBIIIOJIHUTH IISATh YIPAXHEHUN, CONEPKAHUE KOTOPBIX M3J1aracTcsi HUXKE
B HACTOSIIIIMX METOJAUYECKUX YKA3AHUSIX.



2. 3agaua Nel. OnpenenieHre TPUTOKA HATTOPHBIX (ApTE3MAHCKUX ) IMOJI3EMHBIX
BOJI B COBEPILIEHHBIN KOI01€1] (CKBAXKUHY)
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Puc. 2. [TpuTok HamopHOU BOJbI B COBEPIIEHHBIN KOJIOEII

Omnpenenenne Mpou3BOAUTCA MO GPopmyie
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rae Q - IPUTOK BOJIBI B KOJIOJEL, M° /CYTKH;
K¢ - koapurnmenT punbrpauu, M/CyTKu;
M - MOIIHOCTH BOJJOHOCHOTO TOPU30HTA, M;
S=H-h - Bonononmwxenue npu 0TKavKe, M;
H - npe3oMeTpuueckuii ypoBEeHb B KOJIOILE, M;
h - AuHAMHYECKH ypOBEHb, YCTAHOBUBIIHIICS MPU OTKAUKE, M;
R - paguyc BausiHUSA (paguyc AenpecCuOHHOW BOPOHKH), M;
I - paAnycC KoJoAna (CKBaXKUHBI), M.

YIIPAXKHEHUE Ne 1. OnpenenauTe NPUTOK HANOPHBIX BOJ B COBEPILECHHBIN
KoJoziel (CKBaXKMHY) COTJIacCHO BBIOPAHHOI'O BapuaHTa
u3 TabuIe 1.

[Ipy BBIMOJTHEHUU YHPaXKHEHUNH HEOOXOAMMO HAPUCOBATH BEPTHKAIHHBIM
pa3pe3 KOJOJlla U BOJOHOCHOTO TOPU30HTa, 0003HAUYMB HAa HEM BCE MapaMeTphl,
yKa3aHHbI€ B Ta0aunax 1-5.

Manee cieayer onpenenuTh BOJOMOHWKEHUE (S ) MpHU OTKA4YKe U paguyc
BiusiHus (R), ecnm oM He yka3aHbl B TaOJMUIIAX YIPaXKHEHUM.

Pagnyc BausgHMA - 3TO paauyc AENPECCHOHHOW BOPOHKHM, KOTOPBIM
U3MepsieTCcsl OT LEHTpa KOO (CKBAKHUHBI) J0 TOYKH, B KOTOPOH MOHMKEHHE
YpPOBHSI BOJBI MpPHU OTKayke He mnpoucxoguT (puc. 2). OH ompeaensieTcs Mo
dbopmyne N.I1.Kycakuna

R=2S.[HK,



rae S - BeJMYMHA BOJAOMOHMKEHUS PU OTKAUYKE, M;
H - nepBoHavanbHbIi yYPOBEHb BOJBL, M;
K¢ - koadpurniueHT ¢punpTpanuu, M/CyTKH.
Tabmuma I
No Momnocts  |[lepBoHa- YpoBeHb Koad- Pagnyc
Bapu- |BOJOHOCHOTO |4aJbHBIN BO/IbI B bunuent KOJIOAIa
aHTa |TOpPU3OHTA Hamop KOJIOJILE NpU  |puiibTpauuu |r,M
M,m H,m orkauke h,m Ko, m/cyTkn
I 25 35 27 4 1,0
2 44 50 46 5 2,0
3 20 45 36 8 1,8
4 40 48 42 2 2,0
5 28 30 29 7 1,6
6 38 52 40 3 1,4
7 23 35 30 7 1,5
8 35 40 37 6 1,8
9 30 38 35 5 2,0
10 33 42 36 3 2,4
11 13 20 15 4 1,4
12 6 14 10 6 2,3
13 9 16 11 7 1,7
14 11 18 13 6 2,1
15 21 28 22 4 2,2
16 30 35 36 7 1,8
17 26 36 31 5 1,6
18 24 30 25 6 1,4
19 32 40 33 4 1,2
20 36 45 38 8 1,5

3. 3agaya Ne2. OmpezneneHue MNPUTOKA TPYHTOBBIX (O€3HANMOPHBIX) BOJA B
COBEpIICHHBIN KO0l (CKBaXXUHY) MPOU3BOAUTCS MO GopmyIe
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Puc. 3. IIputok rpyHTOBBIX BOJI B COBEPLIEHHBIN KOJIOAEL]

YIIPAJKHEHHUE Ne 2. OnpenenuTh NPUTOK IPYHTOBBIX BOJ B COBEPIICHHBIN
KOJIOZIEL] CKBa)XKMHY), COTJIACHO BBIOPAHHOTO BapHaHTa U3 TaOJIMLbI 2.

Tabmuma 2
No BapuanTa|llepBoHauans- | YpoBeHb Koaddumuent |Paamnyc konosna

HBI YPOBEHB TPYHTOBBIX BOJ |(UIBTpAIIIU LM

T'PYHTOBBIX BOJ |IIPH OTKA4yKe K¢, M/cyTku

H.wm H.wm
1 16 8 0,6 4
2 18 10 0,4 5
3 20 6 0,5 10
4 14 4 0,8 7
5 25 6 0,4 6
6 22 12 1,2 3
7 20 16 2,4 15
8 22 8 1,8 18
9 24 12 2,2 9
10 12 2 2.4 6
11 10 6 1,8 4
12 8 4 1,6 3
13 28 18 3,2 2
14 26 20 2,4 1,8
15 6 2 1,6
16 9 4 1,2 4
17 7 3 0,6 2,6
18 15 7 0,8 2,8
19 23 16 1,0 3,0
20 30 15 2,1 2,0




4. 3agaya Ne3. OmnpeneneHue NPUTOKA MOA3EMHBIX BOJ B KOTJIOBaHbl IpHU
CTPOUTENBCTBE TPAKIAHCKUX U MIPOMBIIICHHBIX COOPYKEHUIN

Jlyist onipeienieHust BOAOTPUTOKA UCTIOIB3YIOTCS CIEAYIOMIHE (POPMYITHL:
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i€ To - MPUBEAEHHBIM  paJnyC Kpyra, paBHOBEIMKOIO IO IJIOMIAU pa3Mepam
KOTJIOBaHa (M), KOTOPBIi OMpeiensieTcst o hopmyIie

0) Ui [PYHTQBBIX BOJL
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rac F - IIomaab KOTJIOBaHa, M .

[Ipu moHOM OcyiieHnu KotiaoBaHa (S = H), dopmyina npuobdperaet BUA:
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Puc. 4. I[IpuTOoK rpyHTOBBIX BOJ B KOTJIOBaH

YIIPAXXHEHMUE Ne 3. Onpenenuts NpUTOK TPYHTOBBIX BOJI B KOTJIOBAH, €CIIU
S = H, cornacuo BbIOpaHHOTO BapUaHTa U3 TaOIUIIBI 3.



Tabmura 3

Ne JlinHa [lnpuna [lepBonauans- |Kosdpoumument |Pamuyc

BapHaH- |KOTJIOBaHA KOTJIOBaHA HBIA YypOBEHb  |(pHUIBTpaliuu BIIMSHUS

Ta B.Mm CM rpyHTOBBIX Boa |K¢, M/cyTkH R.m

H.m

1 50 20 8 3 100
2 70 20 7 3 110
3 40 15 5 3 120
4 100 30 6 4 100
5 90 25 2 7 120
6 80 20 1 15 130
7 120 30 3 9 110
8 70 25 5 12 105
9 60 20 2 15 100
10 90 30 1 20 110
11 45 18 2 18 120
12 55 20 3 8 105
13 65 24 1 6 100
14 75 22 5 4 100
15 85 32 4 3 100
16 95 30 6 4 120
17 120 40 7 8 100
18 110 38 8 5 110
19 48 29 4 6 120
20 58 26 5 10 100
21 105 20 6 12 100

5. 3apaua Ne4. OnpeneneHue NpUuToKa rpyHTOBBIX BOJI B KaHABY, 3aJI0)KEHHYIO
TSl IepEeXBaTa MoJI3EMHBIX BOJ, TEKYIIIMX B HAMpPaBJICHUU KOTJIOBaHA (puc. 5)
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Puc. 5. IlepexBar noToKa rpyHTOBBIX BOJ KAHABOU




[TpuTOK BOABI B KaHABY OMpEEsIeTCs 0 popMyIie
H?-h’
2R
rae B -gnuna xanaBei,M. [Ipu S = H (monHoe ocymienue), hopmyiia npuodperaer
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2R
B Ecny BoJla B KaHaBy MOCTYIIAET € IBYX CTOPOH, TO IIPUTOK TPYHTOBOM BOJBI B
KaHaBYy OMPEACIISIOT 10 hopMyie
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Puc. 6. IIputok BoJibI B KaHaBY € 2-X CTOPOH (TUIaH)

YIIPAXXHEHMUE 4. OnpenenuTs NPUTOK TPYHTOBBIX BOJ B KaHABY MJISI TTOJIHOTO
nepexBaTa IOTOKa, TEKYIIEro B HaNpaBJICHUM KOTIOBaHa (puc.S),
BBIPBITOTO 10 GyHAAMEHT npoMbliiiieHHoro 3aanus (h = 0).

Tabnwuia 4
. A JnunHa [upuna [Teponavaneubiii | Koaddunuent Pajyc BmAHuA
=z & 5 KaHaBBI KaHaBBI YPOBEHB BOJIbI B (blzmprauI/H/I R M
& B, M C,™m kaHaBe H,m K, m/cyTkn ’
1 75 2 8 2 200
2 100 3 7 3 150
3 60 2 5 3 200
4 150 3 6 4 150
5 120 2 2 7 180
6 180 3 1 15 190
7 100 2 3 9 210
8 150 3 5 12 215
9 90 2 2 15 110
10 150 2 1 20 120
11 75 3 6 3 100
12 100 2 5 4 110
13 60 3 4 5 120
14 140 1 3 6 130
15 110 2 6 7 150
16 170 3 7 8 200
17 90 3 3 7 210
18 150 2 5 6 200
19 120 1 6 4 180
20 110 3 8 3 200




6. 3agaua NeS. Onpenenenue MpUTOKa IPYHTOBBIX BOJI B KAHABY C YETHIPEX
CTOPOH (CyMMapHBIN IPUTOK BOJBI B COBEPIICHHYIO TOPU30H-
TaJbHYIO BEIPAOOTKY)
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Puc. 7. [Iputok rpyHTOBBIX BOJ C YeTHIPEX CTOPOH (B uiane): C - mmpuHa
KaHaBbl; B - 1yMHa KaHaBBI

[TpuTOK IPYHTOBBIX BOJ B KaHaBY C YETBIPEX CTOPOH OMpejeisseTcs mo Gopmyiie
(puc. 7)
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YIIPAXXHEHMUE 5. OnpenenuTh NpUTOK TPYHTOBBIX BOJ B KaHABY, 3JI0KEHHYIO
Ha 3a00JIOYEHHOM YYacTKe JIJIsl €r0 OCYLIEHUS.



Tabmuma 5

No Jnuna [Iupuna [TepBona- CHmxenue Koaddu- Panuyc

BapuaHTa| KaHaBbI KaHaBBbI YaabHBIA | YDOBHS BOJIBI IIUCHT BIIHMSIHUS
B, M C,m YPOBEHb | IpHW OTKadyKe, | GUIbTpanuu R,m

BOJbI B KaH. M.,n Kd,m/cyTkn
H.m

1 250 3 2 0,5 5 200
2 200 4 3 0,5 3 210
3 100 3 2 1,0 10 180
4 300 2 3 0,5 12 190
5 500 3 2 1,0 1 200
6 400 4 3 0,5 6 250
7 200 3 2 1,0 4 300
8 400 2 4 0,5 3 150
9 600 4 3 1,0 10 200
10 120 3 2 0,5 3 300
11 250 2 4 1,0 4 180
12 350 3 2 0,5 6 170
13 450 4 3 0,5 8 160
14 550 2 4 2,0 20 200
15 600 2 2 1,0 15 150
16 200 4 3 1,5 10 200
17 150 3 4 2,0 6 250
18 250 2 2 1,0 8 300
19 350 3 2 1,0 3 350
20 400 4 3 1,5 2 250

7. PekxoMeHayeMas uTeparypa

1. TTanTenees E.IL., JlymuukoB E.A., Kocrenko B.JI. Meroauueckue yka3zaHus K
1a0opaTopHbBIM paboTaM MO HMH)KEHepHOM reosnoruu /Kypck. MmoiurTexH. MH-T.
Kypck, 1981.

2. Koponogckuit, H.B. O6mias reosiorust [TekcT] : yueOHUK 1151 CTYACHTOB BY30B /
H. B. Koponosckuii ; MockoBckuii roc. yH-T uM. JlIomoHocoBa. - 4-¢ wu3g. -
Mocksa: K1Y, 2014. - 526 c.

2. AnanbeB B.II., Ilpenensckuii JI.B. MHXeHepHast reosoruss ¥ TUApOreoIorusl.
M: Bricmr. mk., 1980. C. 88 - 110.



