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1 TEOPETUYECKUE CBEJIEHUA

1.1 O0mue MoI0KeHUS

[Ipu TpaccupoBaHUM aBTOMOOWIIBHBIX JOPOT MO TOPHOH MECTHOCTH PEIal0T BOMPOCHI
BBIOOpA!
— MECTHOTO MepeCceYeHUs: BOJOPa3Iena;
— YPOBHSI IEPECEUCHHUST BOJIOPA3IIEIA;
— BapHaHTOB TPACC M MOJX0AA K BOJOpA3ICIy.
Tpacca ropHbIX aBTOMOOHMIIBHBIX JOPOT, KaK MPAaBHUIIO, IPEICTABISIET COO0I HaMpsKEHHBIE
XOIIBI, T. €. TpeOyeT MPUMEHEHUSI MaKCHMaJIbHBIX YKJIOHOB, M IIPOCKTHPYETCS TI0 HOpMaM TPOCK-

TUPOBaHUs aBTOO0pOT. OCHOBHBIE HOPMBI IIPOSKTUPOBAHMSI ABTOOPOT NpHuBeeHb! B Tabmure 1.1.



Tabmuua 1.1 — OcHOBHBIE HOPMBI IPOEKTUPOBAHUS ABTOMOOUIIBHBIX J10POT (KaTEerOpuu 10por)

Mokazarea | 1 it 11 v
PacuetHast cpenHecyTOYHAass MHTEHCUBHOCTD ABM)KEHUSI aBTO- 3000... 1000...
> 7000 100...1000
MoOwuIIei, aBT/CyT 7000 3000
Haubonbinas nmepcreKTHBHAS 4acoBasi HHTCHCUBHOCTD JIBUXKE- 1600...
> 2400 800...1600 <800
HHs aBTOMOOMIIEH, aBT/4 2400
OCHOBHEIE 150 120 100 80
Ha TPYOHBIX yJacTKax ITe-
Pacuernble ckopocTH IBUXKEHUS, - 120 100 80 60
pecedeHHO MECTHOCTH
KM/4
Ha TPYIHBIX YYacTKax
YRR Y 80 60 50 40
TOPHOM MECTHOCTH
Yuco 1monoc ABMKCHHMS, IIT. 4 u 6onee 2 2 2
[vpuna MosoCs ABMKEHUS, M 3,75 3,75 3,5 3,0
labapur npubnmxeHus: crpoeHust (711 TOHHeIek ) r-8,5(9) I-8,5 (9) -8 (8,5) T-7(8)
OCHOBHBIE 30 40 50 60
Ha TPYIHBIX y4acTKax Iie-
HauGonbime mpoaoibHble YKIO- g 40 50 60 70
PECEUCHHOM MECTHOCTH
HBI, %o
Ha TPYIHBIX YydYacTKax
YRR Y 60 70 80 90
TOPHOI MECTHOCTH
OCHOBHBIE 1000 600 400 250
Ha TPYIHBIX Y4acTKax Iie-
HaumeHnbIue paauychl KPUBBIX B 9 600 400 250 125
pECEUeHHOM MECTHOCTH
IUIaHe, M
Ha prL[HI)I)j ydJacTkax 250 125 100 <0
TOPHOI MECTHOCTH
OCHOBHEIE 30000 15000 10000 5000
Ha TPYOHBIX yJacTKax ITe-
Hanmensmme pamuycel BepTH- - 15000 10000 5000 2500
pECEYeHHO MECTHOCTH
KaJbHBIX KPUBBIX (BBITYKJIBIX), M
Ha TPYAHBIX yYacTKax
. 5000 2500 1500 1000
TOPHOI MECTHOCTH
OCHOBHBIE 8000 5000 3000 2000
Ha TPYOHBIX Y4acTKax Iie-
Hanmensimne panuycbl BepTH- 9 5000 3000 2000 1500
PECEUCHHO MECTHOCTH
KaJIbHBIX KPUBBIX (BOTHYTHIX), M
Ha TPYIHBIX YyYacTKax
. 2000 1500 1200 1000
TOPHOM MECTHOCTH
OCHOBHBIE 4000 2500 1500 1000
HauMmeHblline paanychl BEPTH- | HA TPYMHBIX ydacTKax Ie-
pay P PYAHRIX Y 2500 1500 1000 600
KaJbHBIX BOTHYTBHIX KPUBBIX B UC- |  PECEUCHHOW MECTHOCTH
KIIIOUUTEIILHOM CIIy4ae, M | Ha TPYOHBIX yYACTKAX
Y YRR Y 1000 600 400 300
TOPHOI MECTHOCTH
Panuycsl cepnaHTHH, M - 30 20 15

CambIM yTOOHBIM MECTOM TEpeCeUeHUs BOAOPa3/ieia OTKPHITON TPAcCO sBIIsIETCS Hanbo-

JICC HU3KaA €ro CCAJI0OBUHA — IICPECBaAJl, 6HaFOHpI/IHTHaSI AJI TPpaCCUPOBAHUA ITOAXOJ0B. B sToMm xe

MCCTC, 1101 IICPEBAJIOM, MOXKET OBITh 3aIIPpOCKTUPOBAH HaubOoIee KOpOTKI/Iﬁ TOHHENb. Ho IepCBaJibl

— 9TO, KaK MMpaBnJio, MECTA MOBLIIICHHOI'O BOAOIIPHUTOKA 1 TCKTOHNYCCKHUX HapymeHI/II\/JI, IMO3TOMY

PAaCIIOJIOKCHUC TOHHENIEH HETIOCPCACTBCHHO IIOA HUMHU HC PCKOMCHAYCTCA. bonee 6JlaFOHpI/I${T-

HBIM, HCCMOTPA Ha YBEJIIMYCHUC NJIMHBI TOHHGJ'ICfI, CICAYET CUUTATh PAasMEIICHUE X B CTOPOHE OT

OCH IICpCBaia.




Br16op ypoBHS nepeceueHus Bojopasena JoKeH 00ecieunTh 0€3011aCHOCTh IBMYKCHHS
1 3aIIUTY TPACCHI OT CHEXHBIX 3aHOCOB, 0OBAJIOB, JJABHH U OMOJI3HEH.

MecTo pacnojoxeHHs TOpPTaJoB Ha3HAYalOT MCXOAS W3 IKOHOMUYHOCTHU TMOAXOAHBIX
BBIEMOK, T€0JIOTHUECKUX YCIOBUH M Crocoba MpOW3BOICTBA 3€MIIIHBIX padoT mpu pazpaboTke
BbIEeMOK. MaKkcUMalbHYI0 TITyOUHY MTOAXOAHBIX BEIEMOK TP TPACCHPOBAHUH MTPHUHUMAIOT PaBHON
10...12 M B muHHCTBIX TTOpoaax u 15...20 M — B CKaJbHBIX.

[TogxomHble K BOOpa3Aely y4acTKH TPacChl BEHIOMPAIOT HA OCHOBE CPAaBHEHUS BAPHAHTOB.
CpaBHuBaeMble BapHaHThl OOBIYHO MPEICTABISIOT TPACCHI:

— 0OJNBIION MPOTSHKEHHOCTH C KOPOTKHM TOHHEIIEM;
— MaJloi MPOTSHKEHHOCTH C JYTMHHBIM TOHHEIIEM;
— yepe3 nepeai 0e3 COOpyKEHHs] TOHHEJIS.

B pesynbrate TpaccupoBaHMs MOKa3bIBAIOTCS MPEUMMYLIECTBA TOHHEJIBHOIO BapHaHTa Iie-
pen 6eCTOHHENbHBIM:

— DKOHOMHUYECKHE (151 KypCOBOI'O MPOEKTa — I10 IPSMBIM 3aTpaTam);
— TEXHOJIOTMYECKHE:
1. 3HAUUTENbHOE YMEHBIIEHHE JUIMHBI y4acTKa JOPOTH;

2. YMCHBIICHUC KOJIMYCCTBA IIPCOA0JICBACMBIX BBICOT, KPYTBIX TIOBOPOTOB U UCKYCCTBCH-
HBIX COOpy>K€HPII>i, a Tax)Ke BEJIMYMHBI HaHOOJIBIINX YKJIOHOB;

3. OTCYTCTBHUE HEOOXOAMMOCTH 3aIUThI JOPOT OT CHEXKHBIX 3aHOCOB, OOBAJIOB, JIABHH,
OIIOJI3HEH U OCBHINEH;

4. obecnieueHue 6e30MaCHOCTU U HETIPEPHIBHOCTH ABM)KEHHUS TPAHCIOpTa, o0JIeryeHre
pa6OTBI I[BHFaTeJIeﬁ, YMCHBIICHUC HU3HOCA JOPOKHOIO IMOJIOTHA U aBTOMOOMIBLHBIX
IIVH;

5. 1 BCJICACTBHUEC BBINICU3JIOKCHHOTO — yMeHI)HIeHI/IC E)KCHJ'IyaTaIII/IOHHI)IX paCXOI[OB nu
obecreueHre CTaOUIFHOCTH JOPOKHOTO JTBUKCHHUS.

CpenHue OpHEHTHPOBOYHBIEC BEIMUMHBI MIPSIMBIX 3aTPaT CTPOUTEIBHON CTOMMOCTH OTKPHI-
TBIX Y4aCTKOB aBTOJIOPOTH U TOHHeNEH npuBeaeHsl B Tabmuue 1.2.

Tabmuma 1.2 — [IpsiMblie 3aTpaThl CTPOUTEIBEHON CTOUMOCTH (11eHbI 1984 1)

CTouMOCTD CTpoUTEJIBCTBA HA MECT-

HaumenoBanue o0bexTa HOCTH, ThIC. pPy0.
IIEpECEYCHHON TOpPHOM
OTKpBITHIN ydyacTok aBTO10pOTrH | Kareropuu, km 1400 2300
To e, Il kareropuu, kM 850 1350
To xe, Il kareropuu, km 450 750
To xe, IV kareropuu, km 210 420
ABTOMOOMJIBHBIM TOHHEJb, COOPY’KAaEMBI CIIOCO- 5
OOM CIUTIOIIHOTO 32009, IIOT. M - >
To e, IO YacTsIM, IOT. M — 35




1.2 TpaccupoBaHue MO MJIAHAM B TOPU30HTAJIAX

3anayell TPOEKTUPOBAHHUS SIBJISIETCS TPACCUPOBAHUE YUACTKA TOPOTH MEXAY IMyHKTaMu A
u b. YkIIoHBI A0POru U pagnyChbl KPUBLIX JOJIKHBI COOTBETCTBOBATH YCTAHOBJIICHHBIM HOPMAaM.

PaGora BKiIIOYaeT MPOEKTUPOBAHUE TIJIaHA TPACCHI, HAKOIKY U MPOEKTUPOBAHUE MPOIOb-
Horo mpodutst. TpaccupoBanre peKOMEHIyeTCsl BECTH y4acTKaMu 110 4...5 KM, OJHOBPEMEHHO
HaKaJbIBas U MPOSKTUPYS MPOPUITb.

HeoOxoaumplii miar TpaccupoBaHusi aBTOMOOMIIEHOM TOPOTH 110 TUTAHY B TOPU3OHTAJISX C
YKa3aHHbIM MaCH_ITa6OM N CCYCHUCM I'OpU30OHTAIAMUA OIIPCACIIACTCA 110 (I)OpMyJIei

Ah
Tp:i_

l (1.1)

max
rae [, — Iar TpacCHPOBaHUs B HATYPE, KM;
Ah — ceveHHe TOPU30HTAJISIMH, M;
« — HauOOJNBIINI TOIMYCTUMBII YKJIOH aBTOAOPOTH, %o.

Zma

Hamnpuwmep, npu ceuenun ropuzoHransamu uepes 50 M, 4., = 80 %o n macmrabe niaaHa
1:50000 (Pucysnka 1.1):

50
by = %0~ 0,625 xm (B Hatype); [, = 1,25 cm (B nyame) (1.2)
0
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Pucynok 1.1 — Hauano tpaccupoBanus
O6o3nauenus Ha Pucynok 1.1 npuBenens B TaGmuie 1.3.

Tabmuma 1.3 — O0o3HaYeHUs K CXeMe Havyalla TPACCHPOBAHUS

O0o3Hauenue CMBICT

L., | HOpMaTHBHAs JUIMHA IUIOMIAJKHU Pa3[eabHOrO IyHKTa, M (cM. Tabmune 1.1)

3arac Ha pa3BUTHUC PA3ACIIbHOTO ITYHKTA B IEPCIICKTUBE; B I(prOBOfI p8.60-

Te pazpemaerca npuHATh a = 200 m

3amac Mo JUIMHE Ha TEepPeXOJHYI0 KPHUBYIO M TaHTE€HC KPYroBOMl KPHUBOW,

npuHuMaercs He meHee 500 m

[Tpu nmpoekTupoBaHUH IJIaHA TPACCY HEOOXOAMMO YIIOKUTH BO3MOXKHO OJIMKE K LIUPKYIIb-
HOMY XOIy, T. €. K JJUHMM HYJIeBbIX pa0boT. OfHAKO, KOIAa HUPKYIbHBIN X0 00pa3yeT BBICOKYIO
U YaCTYIO «IMIIY», CTPEMATCS HAUTH ONTUMAJIbHOE 3HAYEHHUE BBICOT HACHIIEH U IIIyOMH BBIEMOK

JJI JIyHIICro pacrupeaciiCHus 3CMJISIHbIX MacCcC. OTO OTHOCUTCA H K IEPCCCUCHUIO FJ'IY6OKI/IX JIOTOB



YW OBpPAroB, I7€ PEKOMEHIYETCS pacroyiaraTh HUCKyCCTBEHHBIE COOPYKEHHsS (MOCTHI, BHAIAYKH,
TpyOBI).

MuHuMaNbHO AOMYCTUMBIE PAUyChl KPUBBIX B IJIaHE M BEPTUKAJIbHBIX KPUBBIX, a TAKKE
HanOOJBIINE MPOJOTHHBIC YKIOHBI MPUHUMAIOT B COOTBETCTBHH C OCHOBHBIMA HOPMaMH TIPOEK-
TupoBaHus aBropopor (Tabmuue 1.1).

[Ipu mpoekTUpOBaHNH TUIAHA U3MEPEHHUE YTIIOB MPOU3BOAUTCS TPAHCTIOPTUPOM, COTIPSIKE-
HUE JTy4yel MpH yriax MoBOPOTa TPACChl — BHIPE3aHHBIMU U3 KapTOHA MIa0JIOHAMU KPUBBIX WU
CHeIHaIbHBIMU JIEKaJaMH.

Tpaccy aBTOIOpPOTH MOKAa3bIBAIOT HA MJIJAHE MECTHOCTH LIBETHOM JIMHUEW. [IpUHSTHIN Bapu-
aHT OOBIYHO BBIJIEISIOT KpacHBIM 1BeTOM. Ha miaHe mpoTpacCHpOBaHHBIX BAPUAHTOB JIOJKHBI
OBITH IPOCTABJIECHBI:

— KWJIOMCTPOBBIC 3HAKU CTAHAAPTHOI'O pasMEpa U MUKCTHI CIIpaBa Mo XO0A4y KUJIOMETPOB TCM
K€ IBCTOM, KaKUM ITOKA3aH BAPHUAHT,

— 3HAaKH1 pasaC/IbHBIX ITYHKTOB CJICBA OT TPACCHI; Y 3HAKOB Pa3ACJIbHBIX ITYHKTOB JOJI?KHbBI OBITH
HarmyMCaHbl UX HAMMCHOBAHU A,

— KpUBBIE C HAJMMCHIO BEJIMYUH paauyca R, yria noBopoTa Y U OCHOBHBIX JIEMEHTOB KpH-
BBIX, OIpeeNsieMbIX 10 Tabnuiam (TanreHca kpusoit T, niuuHbl KpuBoil K n 6uccexkTpucs
B).

BBepxy miana genaroT Haanuch «BapuaHThl Tpacchl aBTOMOOWIIBHOW Joporm». BHu3y
IUTaHA CTIPaBa yKa3bIBAIOT €ro MaciiTad, BBICOTY CeueHUs penbeda, ycIoBHbIE 0003HAYCHUS BapH-
aHTOB Tpacchel. Hanmucu pacnonararor napajjiesIbHO HAIIPaBJICHUIO TPACCHI.

Ha mmimumetpoBoii 6ymare BbIcOTON 297 MM BBIUEPUUBAIOT CXEMATUYECKUE IPOIOJIbHBIE
npoduu Tpacc B Maciiradbax: ropuzontaibHoM 1:2000, 1:5000 u Beprukansaom 1:200, 1:500. Bee
YCJIOBHBIE 0003HAYEHUs, pa3Mephbl CETKU rpad, MacmTadbbl U MPUQPT TOKHBI COOTBETCTBOBATH
CTaH/JapTaM.

ITpononbHbIE TPOGMIN BEIUEPUMBAIOT CIEBA HAIIPABO HE3aBUCHMO OT HAIIPaBJIEHUsS Tpac-
cupoBanusl. Ha mpomisix 10omKHBI ObITh HAHECEHBI: OPIMHATHI OTMETOK IMTOBEPXHOCTH 3EMJTH 110
OCH JIOPOTH M MPOEKTHBIX OTMETOK BO BCEX TOUKAX IMEPEIOMa MPOAOJILHOIO NPOopMIIs U HA THKeE-
TaxX, UICKyCCTBEHHbIE COOPY)KEHHUSI M UX paboyre OTMETKH, MPOEKTHBIE YKIOHBI U BEpTUKAJIbHbIE
KpUBBIE, TUIAaH TPAcChl U KPUBBIE B IUIAHE, PACCTOSIHMSI MEXy TOYKAaMH IEpesioMa M APYyTUMU
XapaKTEPHBIMU TOUYKAMM, TUKETBI U KUIIOMETPBI.

[TpoekTHBIE TMHUN U KX OPAMHATH HEOOXOAUMO BBIJIENATE 00JIe€ )KUPHBIMH JIMHUSMH WIIH

KpaCHBIM IIBETOM.

1.3 IInan n nponoabHbINA NPOG UL TOHHEIS

[Tnan 1 npoduIe TOHHENS TPOEKTHPYIOTCS 110 HOPMaM, YCTAHOBJICHHBIM JIJISI OTKPBITHIX
YUYacTKOB aBTOJJOPOTH, C Y4ETOM OCOOCHHOCTEHN, CBSI3aHHBIX C PACIOIOKEHHEM TPACChl B MOA3EM-
HBIX BbIpaOOTKax.

B mutane npeanouTeHue cienyer 0TAaBaTh PacloNloKEHNIO0 TOHHENIEH Ha IPSAMBIX y4acTKax
noporu. Eciu no ycnoBusM penbeda BOSHHKAET HEOOXOOUMOCTh PACIONIOKEHHsS] TOHHENS Ha

KpUBOH, paanyc ee He NokeH ObITh MeHee 250 M. VMcxons u3 ycnoBuid 6€30MacHOCTH JABMKECHUS



TpaHCIIOpTa Ha KPUBBIX ¢ paaumycom Menee 1000 M mpemycMaTpHBAIOT YIIUPEHHE MPOEIKEH
yacTy, a npu paauycax meHee 2000...3000 m ycrpauBaroT Bupaxku. TOHHENb, KPUBOJMHENHBIN
B IIJIaHE, PEKOMEHYEeTCsl pacnojararh MOJIHOCTBIO Ha KPyrOBOM KPUBOW OHOTO pajnyca WM, B
KpaifHeM ciiydyae, Ha KPUBBIX pajiycax, OIM3KUX MO 3HAUEHHUIO. DTO CIIOCOOCTBYET MPUMEHEHHUIO
OJHOTHMITHBIX KOHCTPYKLUI 00JIEJIKH U MPOXOTYECKOr0 000PYI0BAHUS.

B npononsHOM npoduiie ropHble aBTOAOPOXKHBIE TOHHEIN IPOEKTUPYIOT NMPH JUIMHE TOH-
Hensa meHee 300 M — OTHOCKAaTHBIMU, a IPU OOJIBLIEH TMHE TOHHENIU MOTYT OBITh OJJTHOCKAaTHBIMH
U JIByCKAaTHBIMHU (BBIIYKJBIH MPOoQMWIb ¢ MOABEMOM K cepeluHe TOHHENs). B cpenneil wactu
TOHHEJIS Ha TiepesioMe MpOoWIIs YCTPAauBaIOT pa3ieiuTeNbHbIe Ionanku JmuHon 250...500 m ¢
yKJIOHaMH 10 3 %o B 00€ CTOPOHBI.

OnHOCKaTHBIA MPOAOIBHBINA NPOGUIb TIPUMEHSIOT OOBIYHO AJISl METJIEBBIX, CIUPATBbHBIX
U KOPOTKHUX NEpEeBajbHBIX TOHHEJEH, a IByCKaTHbIM — JUIsl JAJIMHHBIX NEPEBAJIBHBIX TOHHEJEH.
[Ipu BEIOOpE BUAA MPOJOIBHOTO IPOQUIIS YUUTHIBAIOT pelibe(h) MECTHOCTH, TOPHO-TE0JIOTHYECKHE
YCIJIOBUS DKCIUTyaTalluy TOHHEISL.

MuHMMaNbHBIN NPOAOJIBHBIA YKJIOH B TOHHEJE NMPUHUMAIOT 1O YCJIOBUSAM OOeCredeHus
BOJIOOTBOJIa PaBHBIM 3 %o. MakcHUMabHBIM MPOIOJIBHBIN YKIOH IPUHUMAIOT 110 YCJIOBUSAM 0Oec-
MEYEHUS] ONTUMAIBHBIX PEKUMOB BEHTHIISILIUHU paBHBIM 40 %o.

ITpu anune ToHHens 10 500 M B CIOXKHBIX TONOrpaUUECKUX YCIOBUAX JOMYyCKAaeTCs
yBEJIMYEHHUE NMPOA0ILHOr0 YKiIoHa 10 60 %0. Ha moaxonax k TonHensm anuHoi 250 M ot nopTrasa

HauOOJBIINN TPOJOIBbHBIN YKIOH TOPOTH HE JOJKEH IpeBbIaTh 45 %o.

2 XO1 PABOTBI

Hcxonubie maHHbIe TIPUHSTHI 110 BapuaHTy 6 U mpuBeaeHsl B Tabnwuie 2.1 mian penseda
MECTHOCTH C pacrojokeHrueM MyHKToB A u b — Ha PucyHnok 2.1.

Tabnuua 2.1 — McxoaHble naHHbIe (BapHaHT 6)

Beanuuna 3HavyeHmne

MectHOCTD ropHast

Kareropus aBrogoporu v
Ceuenue ropusoHTassMu Ah, M 10
Macitab rana 1:10000




Pucynok 2.1 — Ilman penseda MecTHOCTH BapraHTa 6 ¢ pacrooKeHHeM MyHKTOB A u b
1. HanGonpiuii 1OmMyCTUMBIA TpONOiabHBIN yKiIoH. /s aBromoporu IV kareropuu Ha
TPYAHBIX y4acTKax ropHoit MectHocTH 1o Tabauue 1.1 HaubonbIIMKA TPOJOIBHBIN YKIOH COCTaB-
JS€T 4y, = 90 %0 (1711 OCHOBHBIX y4acTKOB — 60 %o; TpacCUpOBaHKUE B TOPHOM MECTHOCTH BEAYT
10 MIPEJETLHOMY YKIJIOHY).
2. HeoOxoaumplii mar TpaccupoBanus o popmyse (1.1) npu ceuenuu ropuzontansamu Ah

=10 m (Ha mmane ormetku ropuzonTaneit 200...350 m):

10
l,, = — =0,111 xm (B Harype) = 111 m (2.1)
P90
3. llar TpaccupoBanus B miaHe mpu npunsaTom macirade 1:10000:
111 - 100
» = 10000 — 1,11 cm (B mane) (2.2)

4. TlocTtpoenue yyactka Tpacchl oT Touku A g0 Touku b. PactBopom tmpkymns 1,11 cm
BBINIOJIHEH LIMPKYJIbHBIN X0/ OT ITyHKTa A (ceBepo-3amaj MaHa) K MyHKTy b (1oro-BocTok) B10Jb
TOPHU30HTAJIEH; Tpacca yaoKeHa BO3MOXKHO OMKe K IMHUU HYJEBbIX pa0boT. Ha yuacTkax «muibn
BBICOTHI HACHITICH U TITyOWHBI BBIEMOK MOAOOpaHBbI I 0aJaHCHPOBKH 3€MIITHBIX Macc; Ha Tepe-
CEUCHHUSAX TITYyOOKHX JIOTOB MPEIyCMOTPEHBI MCKYCCTBEHHBIC cOOpykeHusi. ColpspkeHue yden
MPU yIJIax MOBOPOTa BBIOJIHEHO MIA0JIOHAMU KPHUBBIX paguycamu He MeHee 250 M (OCHOBHOM
HauMeHbIINH paguyc 1 [V kateropun), Ha yyacTkax TOPHOM MECTHOCTH 10Ty CKAtOTCs PainyChl
no 80 M, ceprnaHTUHBl — paguycamu He MeHee 15 m. Ilepeceuenue Bogopaszena BBINOIHEHO
TOHHEJIEM, Pa3MEILEHHBIM B CTOPOHE OT OCH II€peBaia; MOPTaibl HA3HAUYEHBI U3 YCIOBUS ITyOUHBI
MOJIXOTHBIX BBIEMOK He Ooee 15...20 M B CKambHBIX TOPOAAX.

5. IlpononwHblil Tpoduinb. BeraepueHn cxemMarnuecKuid MpoaoIbHBIA TpOodHIb TPpacChl B
Macmrabax ropuzoHTanbHOM 1:5000 u BepTukansHoM 1:500 ¢ HaHECEHUEM 0OTMETOK TOBEPXHOCTH
3€MJIH, IPOEKTHBIX OTMETOK, YKJIOHOB, KPUBBIX B IJIaHE, MUKETOB M KUJIOMETPOB. [IpononbHbIii
YKJIOH Tpacchl He npeBbiaeT 90 %o; B TOHHENE MPUHAT OJHOCKATHBIM MPO(UIIL C YKIIOHOM HE

MeHee 3 %o (BomootBoxa) u He 6omnee 40 %o (BEHTUIISIIHS).



BoiBon: s aBromoporu IV kareropun B TOpHOW MECTHOCTH (BapHaHT 6) pacCUMTAaH Iiar
tpaccupoBanus: 0,111 xkm (111 m) B Hatype u 1,11 cm B mutane npu macirade 1:10000 u ceuenun
ropu3oHTaIsiMi 10 M; onucaH MOPSIAOK MOCTPOCHUS IJIaHA TPACChl MEXIy MyHKTamMu A U b u
IPOIOIBHOTO MPO(UIIS ¢ COONIIOAEHNEM HOPM IPOSKTUPOBAHUS (HAaUOOIIBIIHIA TPOIOTBHBIN YKIIOH
90 %o, HauMeHblIMe paguychl KpuBbIX 250/80 M, cepmanTuHbI 15 M) U TpeOoBaHUHN K IUIaHYy U

poduITto0 TOHHE.
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1 TEOPETUYECKHUE CBEJIEHUSA

1.1 BuyTpeHHee ouepTaHue 001eJI0OK U radapuThl

®dopma U pa3Mepbl TPAHCHOPTHBIX TOHHENEH ONMpeNesstoTCs TUIIOM TPaHCIOpTa, 3a/1aH-
HBIMU Ta0apUTaMy TPUOIIKCHUS CTPOCHUH M 00OPYIOBaHUS, WHXEHEPHO-T€OJIOTHICCKIUMHU H
THJIPOT€0JIOTHYECKUMU YCIOBUSIMH, CUCTEMOM U 00beMaMH BEHTHIISLIUH, CIOCOOOM COOPYKEHHS
TOHHEJIS.

B 3aBucuMoOcCTH OT YHMCla MOJIOC IBMKEHUS WIIH IyTeH M TUIA TPAHCIIOpPTa MOTEpeYHOe
CeUeHHEe TPAHCIOPTHOTO TOHHEINS JIOJKHO YAOBJIETBOPATH COOTBETCTBYIOIIEMY rabapuTy, Ipea-
CTaBIISIONIEMY COOOH YCIIOBHBIM KOHTYpP, BHYTPh KOTOPOTO HE JOJDKHBI 3aXOIUTh HUKAKHE YacTH
COOPYXEHUHU U yCTPOUCTB, 32 UCKIIIOUCHUEM NPeTHA3HAYCHHBIX JIUIsl HEOCPEICTBEHHOTO B3aUMO-
NeUCTBUS C TPAHCIIOPTOM.

BayTtpennee ouepranue 00/1€7I0K aBTOOPOKHBIX TOHHEJEH JJOJDKHO YAOBJIETBOPATH Tada-
puTaM NpUOIMKEHHS CTPOEHUI U 000pYyIOBaHUS C YYETOM pa3MeleHUs 3a MpeesilaMi rabapura
BEHTHIISIITUOHHBIX KaHAJIOB, pa3MepPhl KOTOPBIX OTPEACIISIFOTCS COOTBETCTBYIONINM PACYECTOM.

["aGapuTthl mpuOIMKEHUS CTPOSHHUM U 000pyI0BaHUS TSl JOPOT Pa3HBIX KaTeropuil MpHBe-
nenbl Ha Pucynkax 1.1 u 1.2.

Oce ToHHETA HOpOoes#eH 4acTH

i 5000
500 4000 : 500

400 ; : T 400
750 I 750

Pucynok 1.1 — I'aGaput npubmkeHus crpoeHuit u odopynosanus s gopor I u Il kareropuii



Oce ToHHETA

OcenpoexgelyacTs

et . 125 500

3000

400 _L | : —_.______'______ T 100
750 r: 500

Pucynoxk 1.2 — I'abaput npubnmkeHust crpoeHuit u odopynosanus ais nopor 11 u IV xareropuit
[lInpuna npoesxeit yactu / npusenena B Tadmure 1.1.

Tabmuua 1.1 — PaccTosinue /" Mex 1y OOKOBBIMH OIpa)</1al0IMMU yCTPOMCTBAMU B TOHHETISX

Paccrosinue I' Mexay GOKOBBIMHM OTPaKAAIOUIUMHU

JJiMHAa TOHHeJIs1, M YCTPOMCTBAMH B TOHHEJAX AJIS1 ABTOMOOMJIBHBIX
JA0POT KAaTeropum, M

Inll I v

Jo 300 9,0 8,5 8,0

bonee 300 8,5 8,0 7,0

IIpu pacnonoxeHnu aBTOIOPOKHBIX TOHHENIEH Ha KpUBbIX paguycoMm 1000 M 1 MeHee npo-
U3BOJAT YIIUPEHUE MPOE3IKEN YaCTH C BHYTPEHHEN CTOPOHBI KPUBOM. BeMUMHBI yIIupeHuit 1iist
JIBYXIIOJIOCHBIX TOHHEJIEH 3aBUCST OT paJuyca KpUBOW U IJIMHBI aBTOTPAHCIIOPTA; OHU IPUBECHBI
B Ta0Omuue 1.2.

Tabnuua 1.2 — YimupeHnue npoexei 4acTu Ha KPUBBIX B IJIaHE

PATHYCH KPHBBIX B MIANE, Yimupenue npu paCCTf)ﬂHI/II/I OT mepenHero dammepa 10
3a/Hell 0cH aBTOMOOWJISI MJIM aBTOMOE3/1a

" <7..11 13 15 18

1000 — — - 0,4

850 - 0,4 0,4 0,5

650 0,4 0,5 0,5 0,7

575 0,5 0,6 0,6 0,8

425 0,5 0,7 0,7 0,9

350 0,6 0,8 0,9 1,1

250 0,8 1,0 1,1 1,5

s nopor I u Il kateropuu ¢ 06enx CTOPOH MPOE3KEN YaCTH pacHoIaraloTcs CiyKeOHbIe
npoxosl mupuHoi 750 mm. Ock TOHHENS coBHaaaer ¢ ochio rabapura. st nopor III u IV kare-

ropuii ciyeOHbIH MPoxo ] IUPUHOK 750 MM yCcTpanBaeTCs ¢ OHOM CTOPOHBI MPOEIKEH yacTu, a



C Ipyroi — 3amuTHas nojoca mupuHoi 500 MM. B aToM citygae ock TOHHENS cMeIeHa OT OCH
MpOe3XKel YacTH B CTOPOHY CITy>KeOHOTO Mpoxozaa Ha 125 M.

[Ipu crpoutenscTBe HOBBIX ToHHENEH HOpMamu (CHwulII 32-04-97), BBenenubivu ¢ 1.01.98
I., IPEIIICHIBACTCS:

1. B aBTOIOPOXKHBIX TOHHETSAX THHOMK Oosee 1000 M mpeaycMaTprBaTh OCTAHOBOYHBIE MTOJIOCHI
IMUPUHON HE MeHee 2,5 M, a MPU OTCYTCTBUH OCTAaHOBOYHBIX IMOJIOC — MECTHBIC YIITUPECHHS
yepe3 Kaxasle 750 M ¢ IuioniaskaMy Ui aBapuiHON OCTaHOBKU TPAHCIIOPTA; JJIMHA IIJIO0-
maaok — He MeHee 50 M, a mMpUHA — HE MeHee 2,75 M; MpU JBYCTOPOHHEM JABUKCHHUH
TJTOIIAIKH PACTIONAraroT C KaXKJ10i CTOPOHBI TOHHEIS; pazMep / TabapuTa B mpejenax mojaoc
IJIOMIA0K YBEIMYHUBAKOT COOTBETCTBEHHO Ha 2,5 nuiu 2,75 M;

2. B TOHHEIISIX IIpH pa3HOHAIIPABJICHHOM JIBHXCHHU YCTpPaNWBaTb CJ'IY)KG6HLIG mpoOXoabl C Kax-
IIOﬁ CTOPOHBI TOHHECJI HC3aBUCUMO OT KaTCropuu aBTOAOPOTHU.

J1J1s aBTOJJOPOXKHBIX TOHHENEH BechbMa 0OJbIIIOE 3HAYCHHE UMEET BEHTHIISILINS, U TIO3TOMY B
TOHHEJISIX JUTMHOM CBBINIE | KM B TIOACBOAHON YacTH OOBIYHO PACTIONAralOTCsl BEHTHIISIIMOHHBIC Ka-
HaJjbl. [Ipy nocTpoeHUN BHYTPEHHETO KOHTYPa aBTOI0POAKHOTO TOHHEJS CIIeIyeT PEABAPUTEIHHO
YCTAHOBUTH CUCTEMY BEHTHJIAIIMH, PACCUMTATh 00BEM BO3/yXa, MTOTPEOHOTO I MPOBETPUBAHUS
TOHHETIS, U OTPEACIIUTh HEOOXOAUMYIO TUIOMIA/Ib CEYCHUS BEHTUIISIIIHOHHBIX KAaHAJIOB.

Jl71 aBTOZOPOKHBIX TOHHEJIEH CUCTEMbl BEHTWISIIMKN OOBIYHO YCTAHABIMBAIOT B 3aBUCH-
MOCTH OT JUTHHBI TOHHEJIS U HHTCeHCUBHOCTH ABWkeHus (Tadmuue 1.3 u Pucynke 1.3).

Tabnuua 1.3 — CucteMbl BEHTUIISIIIMH aBTOJJOPOKHBIX TOHHENEH

CucremMa BeHTHJISILIUA JlIMHA TOHHEJIs1, M Kareropusi noporun
1 2 3
EcrecTtBennas:
€CTECTBEHHOE NMPOBETPUBAHUE Ho 150 Bce
€CTECTBEHHOE IIPOBETPUBAHHUE IIPU 150...400 I, IV

000CHOBAaHUHU pacyeTaMH

HckyccTBeHHas:
o 1000...1500 IL, 1, IV
IIPO/IOJIbHAS
. o 1000...2000 IL, 1, IV
MPOIOJIBHO-CTPYHHAS
o 1000...1500 IL 1, IV
KOMOMHHUpPOBaHHAs
Cspimre 1500 L II, II1
norepeyHas




Pucynok 1.3 — Cucrtembl HCKyCCTBEHHOW BEHTWJISIIMM B TOHHENSAX: a — MpOJOJbHAs; 0 —
NOJIyTIPOJOJIbHAS; B — MOJIYIONEepeYHast; I — MOoNepeyHasi; + — JIBUKEHHE CBEKETO BO3yXa; —
— JBMKEHHE 0Tpab0TaHHOIO BO3yXa

[IpenenbHO AomycTUMas KOHUEHTpALUsl OKUCH yIIIEpOJa B BO3/yXe TOHHEI HE JOJDKHA
IPEBBIILIATH CIEAYIOMINX 3HAYEHUI: IPH HAXOXKIEHUH aBTOMOOMJIS B TOHHENE 10 5 MUH — 60 mr/
m3; 1o 10 mur — 35 mr/m3; go 15 mun — 26 mr/m>; no 20 mua — 21 mr/m>.

Bpemst HaxokieHHsI aBTOMOOWIICH B TOHHEINE OMPEACISIOT B 3aBUCUMOCTH OT PacueTHOU
CKOPOCTH UX JBIKCHMSI 110 TOHHEIIIO, KOTOpask He JOJDKHA IpeBbIarh: 1t qopor I u Il kinacca —
60 xm/g; ms gopor 11l kracca — 50 xm/g; st gopor [V knacca — 40 km/4.

BayTpeHHee ouepTaHue 001K 3aBUCUT TAKXKE OT Fe€0JIOTHYECKUX YCIOBUH.

[IpakTHKa TPOEKTUPOBAHMS ONPEIEINIA OPUEHTHPOBOUYHBIE TI'PAHMIIBI TE€OJIOTMYECKUX
YCIIOBHHA, B KOTOPBIX MOTYT OBITh IPUMEHEHBI 0OJICJIKA TOTO MITM MHOTO OYepTaHUs, U BeIpaboTaia
HEKOTOpbIE MpaBUIIa MOCTPOCHUS 3TUX KOHTYPOB. OCHOBHBIMU ITPaBUJIAMHU SIBJIAIOTCS TPEOOBAHUS
TUTAaBHOTO M3MEHEHHsI OCH OOJENIKH M €€ TOIXBEeMHCTONW cBOm4aTor (popMbl mpu mpeobnaganuu
BEPTUKAJIbHBIX Harpy3ok. IIpu orcyTcTBUM GOKOBOTO FOPHOTO JIABJIEHUS CTEHbI 00JIEJIKM CBOIYA-
TOI (hOPMBI IPOEKTUPYIOT BEPTUKAJIBHBIMH, & CBOJL OUE€PUYHMBAIOT 10 KPYTOBOM WJIN TPEXLIEHTPOBOM
KPHBOM.

Crnenyer 3aMeTUTh, YTO, HECMOTPSl Ha OYEBHJHBIE C TOYKU 3pEHUs OOBEMOB M IPOU3-
BOJICTBa PabOT JOCTOMHCTBA MPSIMBIX BEPTUKAIBHBIX CTECH, MPEANOUTHTEIbHEE KPUBOIMHEHHOE
BHYTpPEHHEE OYepTaHUE UX B CBSI3U C 00Opa30BaHUEM BO MHOTHUX CIy4asiX MPOIOJbHBIX TPEIIUH B
MeCTax COIPSDKEHUS CBOJA C NMPSIMBIMH CTEHAMMU.

[Tpu Bo3aeiicTBUM BEPTUKAIHHOTO U HE3HAUYUTEIHFHOTO OOKOBOTO TOPHOTO JIABJICHUS MPH-
MEHSIETCSl NTOIbEMUCTBIN CBOJ, KOHTYP KOTOPOIO OYEpUUBAETCS MO TPEXLEHTPOBOM KOpOOOBOMH
KpuBoil. B mopozgax, okaspiBarolux Ha OOENKYy 3HAYUTEIbHOE OOKOBOE JABJIEHUE, a TaKXKe
CKJIOHHBIX K Iy4eHHUI0, HeoOXoanMa o0/ieKa 3aMKHYTOTO OYE€pPTaHUsl C OOpaTHBIM CBOJIOM WIIU

YCUJIICHHBIM ITJIOCKHUM JIOTKOM.



Mexly BHYyTPEHHUM KOHTYpPOM OOJEJKH M YIJIOBBIMU TOYKaMH rabapura JOJIKEH ObITh
o0ecriedeH HEKOTOPHIH 3a30p, FapaHTUPYIOLINHA OT MOSBICHUS HErabapUTHOCTH H3-32 BO3MOXKHOU
HETOYHOCTH Pa3MepOB MPH COOPYKEHUU O0JENKH U JedopMannil KOHCTpYKUUH. I CKaIbHBIX
TIOPOJT 3TOT 3a30p MPUHUMAIOT paBHBIM 5...10 cM, mist cmadeix — 15 cMm.

ITo BHyTpeHHEMY OuepTaHUIO 00/1eTIKa JOJIKHA ObITh OTHOTUITHOM O BCEH AJTMHE TOHHEIS,

YTO CIIOCOOCTBYET CTaHIAPTU3ALNN MEXaHU3MOB, 000PYIOBaHUS U ONATYOKH.

1.2 MarepuaJj TOHHeJbHBIX 00/1€JIOK

Marepuaibl TOHHEJIBHBIX KOHCTPYKITUH JOHKHBI OTBEYATh TPEOOBAHKUAM ITPOYHOCTH, JT0JI-
TOBEYHOCTH, OTHECTOHKOCTH, YCTOMYMBOCTH XUMUYCCKOW arpeCCHBHOCTH IMOA3EMHBIX BOJ, HE
BBIJICTISITh TOKCUYHBIX COCTUHEHHUI B YCIOBUSIX CTPOUTENHCTBA U JKCILTyaTallil TOHHENS MpU
HOPMAJIBHBIX M aBAPUIHBIX TEMIIEPATYPHBIX PeKUMaX.

Br160op MarepuanoB 00/1e710K IPOU3BOIUTCS C YIETOM BO3MOXKHOCTH HCIIONH30BAHUS MECT-
HBIX CTPOUTEILHBIX MaTEPHAIOB 1 MAaKCUMaJIbHON MEXaHU3aI[MH MPOIECcca COOPYKEHUS 00/IEIOK.

OCHOBHBIMU MaTe€pUATIAMH JIJIsI COOPYKEHHUST 00/ICIIOK TOPHBIX TOHHEIICH SIBIISIOTCS MOHO-
JUTHBIN OETOH, KeNe300eTOH U HaOpbI3r-0eToH. BeiOop MaTepuaa 3aBUCUT OT T€0JIOrO-TUAPOTe0-
JIOTHYECKUX, CCHCMHUYECKHX H JIPYTUX YCIOBHH, XapaKTePU3YIOIIHX 0COOCHHOCTH PACIIONIOKEHUS
TOHHETIS, C YY€TOM CITIOCOOOB MPOU3BOJICTBA TOHHEIBHBIX Pa0OT.

[TopTasibl IPOEKTUPYIOT U3 MOHOJIMTHOTO OETOHA U Keyie300eToHa. MOHOJIUTHBIHN JKele30-
0eTOH /151 0OJCNIKM W TIOPTAJIOB JOITyCKACTCS MPUMEHSATh NMPU YKOHOMHYECKHX W CTATHYECKHX
000CHOBaHHUSX, a TAK)KE IIPU CTPOUTEIHCTBE TOHHENEH B palilOHaX ¢ CEHCMUYHOCTBIO 7—9 0aiioB
Y TIPU TIEPECCUCHUH 30H TCKTOHUYCCKUX HApyIICHWH MaccuBa. MUHMMAIIbHYIO TOJIIIMHY 3al{UT-
HOTO cJ0si 6eToHa A paboueil apMaTypbl MOHOJIUTHOM ke1e300€TOHHOUM U HaOpBI3r-0eTOHHOU
001eNnKy ciemyeT mpuHUMath 1o Tabmwuie 1.4.

Kiacc 6eToHa 1o MpOoYHOCTH Ha CIKATHE CIISAYeT MPUHUMATh HE HIDKE:

— IS MOHOJIUTHBIX OETOHHBIX 00ENIOK, MOPTAJIOB, OrOJIOBKOB — B15;
— 1151 COOPHBIX JKeJIe300eTOHHBIX 001e710K — B30;

— ]I MOHOJIMTHBIX K€JIe300€TOHHBIX 004eI0K — B25;

— I HaOpBI3T-0ETOHHBIX 0010k — B15.

Tabmuua 1.4 — TonmuHa 3auTHOTO ci1osi 0eToHa AJis pabouelt apMaTypbl

Ha0pwb13r-
Bun 0erona Kenezoderon
0eTOH
TonmuHaa 00K, MM 300...500 Csprmre 500 JIro6as
TommHa 3alIUTHOTO CJI0SI, MM 30 40 20

[TpoekTHBIE Mapku OETOHA IO MOPO30CTOMKOCTH U BOJIOHETIPOHUIIAEMOCTH Ha3HAYAIOTCS C
Y4€TOM MPUHATOW CUCTEMBI THIPOU30JISILIMY U KIIMMAaTUYECKUX YCIOBUH, B KOTOPBIX COOPYKaeTcs

toHHENb (Tabmute 1.5).



Tabmuua 1.5 — MuHMMalbHbIE IPOEKTHBIE MapKH OETOHA

PacueTrHasi 3uMHSSl TeMIlepaTypa BO31yXa,

MuHnmaJjbHBbIE IMPOEKTHbLIC MAPKH OeToHa

oC 0 MOPO30CTOMKO- | MO  BOAOHENPOHH-

CTH AeMOCTH

—(5...20) F 150 w?2
—(20...40) F 200 w4
—40 u H1XKe F 300 /4

PacueTHble XapaKTepUCTHUKU MOHOJIUTHOTO OeToHa npuBeaeHb B Tabnune 1.6.

Tabnuma 1.6 — PacyeTHble XapaKTepUCTUKNA MOHOJIMTHOTO OETOHA

PacueTHoe conmpoTnBJieHHe 0eTOHA MPH KJacce 0eTo-
HanpsikeHHOE COCTOsIHHE HA M0 MPOYHOCTH HA CIKaTHe
B15 B20 B25 B30

Cxarue oceBoe (ImpU3MEHHas
8,5 11,5 14,5 17

npouHocts) R, Mlla
Pactsxenue oceBoe IR, MIla 0,75 0,9 1,05 1,2
Monayns ynpyroctu E, MIlax10? 23 27 30 32,5
B35 B40 B45 BS0

Cxarue oceBoe  (IIpU3MEHHAs
19,5 22 25 27,5

npouHocts) R, MIla
Pactsxenue oceBoe R, MIla 1,3 1,4 1,45 1,55
Monayns ynpyroctu E, MITax10? 34,5 36 37,5 39

B kauectBe paboueil apmMaTypbl MOHOJNUTHBIX KeN€300€TOHHBIX KOHCTPYKIUH ciexyer
IPUMEHATh NPEUMYIIECTBEHHO I'OPSYEKATaHYI0 CTEPIKHEBYIO CTajlb MEPUOJUUECKOro Mpopuis
kiacca All u Alll, B kauecTBe MOHTaXHOM — MIaJKyro kiacca Al, pykoBoacTBysch HOpMaMu
(CHuII 2.03.01-84).

1.3 KoncrpynpoBaHnue TOHHEJBHBIX 001€JI0K

Buemnee ouepranue o0leIKH U3 MOHOIUTHOTO OETOHA OMpPENEessIOT B 3aBHCUMOCTH OT
WHXEHEPHO-Te0JIOrHuecKX yciaoBuid. Tommuny 6eTOHHBIX 00€T0K Ha3HAYalOT UCXO/s U3 KPETo-
CTH OKPYKAIOIINX MMOPOA U Ki1acca OetoHa. JlJis mpeaBapuTeIbHOTO Ha3HAYSHUS TEOMETPHYSCKIX
pa3MepoB 00/IEJI0K U3 MOHOJIUTHOTO OETOHA MOXHO IOJIb30BaThCs AaHHBIMU Tabnuiel 1.7, momy-
YEHHBIMHU Ha OCHOBAaHUH 000O0IICHUS OMbITa MPOSKTUPOBaHUs. OHAKO CIIeTyeT TOMHUTH, YTO 3TH
JaHHBIEC OPUEHTUPOBOYHBIC U MPABUIILHOCTh HA3HAYCHUS pa3MEPOB 001eIKH 0053aTENbHO JOKHA

MIPOBEPATHCS CTATUYECKUMU PACUETaAMH.



Tabmumna 1.7 — OpueHTHpPOBOYHAS TOJIIMHA CEUCHU OETOHHOW 00/1EIKH

I'aGapur OpuHeHTHPOBOYHAS TOJIINHA ceyeHUsi 0eTOHHOI 00/1es1KH (cM) IPU

aBTOH0- | XapaKkTepHble ceve- k03¢ punuente kpenoctu nopox no IporoabsikoHoBy
POKHOTO HUSA 00eJIKH

- 1 2 3 4 5 6| cBbie 6

-8 (7) 80...751 70...65] 60...55 | 55...50 [ 50...45 40 40

I'-8,5(8)| 3amkoBoe ceuenue h, [ 85...80 | 75...70 | 70...60 [ 60...55 | 55...50 40 40

I'-9 (8,5) 90...85] 80...75| 75...70 | 65...60 | 60...55| 50...45 40
VYciaoBHag 1msTa CBOAA

h (1,4...1,3)h, (1,3...1,1)h, h,

Crena h,, (1,6...1,5)h, (1,5...1,3)h, | (1,1...1)A,

O6pe3 ¢pynnamenra h, (2,0...1,8)h, (1,8...1,6)h, 1,5h,

O6parHslii cBof A, (0,8...0,7)h,

Ipumeyanusi: 1. B mpoYHbIX MOHOJIHMTHBIX HEBBIBETPHBAIOIIMXCS HEBOAOHOCHBIX TIOpOJax ¢ f
> 10 BbIpaboTKa MOXET OBITH OcTaBleHa 0e3 oOaenku. B ciayuyae BBIBETpUBAHHS 3TUX MOPOJ
YCTpaWBaIOT 3AIUTHYIO OOJIUIIOBKY M3 HAOpbBI3r-0eToHa. 2. B cmabeix mopomax ¢ /= 1...3 npu
MIPUMEHEHUH O0OJICIIKY B BHJIE ITOJIOTOTO CBOAA, OMUPAIOIIETOCsS HA MACCUBHBIE CTEHBI, TPUHUMAIOT
TOJNIIUHY cTeH h,, > 1,7...2 M nipu kiacce 6etoHa B25 u Beicote cTeH / < 5 M. 3. B HeycTOWYMBBIX
10poJax, B OCOOEHHOCTU BOJIOHOCHBIX, OKa3bIBAIOUIMX Ha 00Ky BCECTOPOHHEE JaBJIEHUE, a
Tak)Ke B INIMHUCTHIX MOPOJIaX, CKJIOHHBIX K IMyYEHHIO, HEOOX0UMO COOPYKEHHE 00paTHOTO CBOJIA.
4. Ilpu yBenuueHUH pa3MepoB TOHHENSI B MECTaxX PaclOJIOKEHHsS OCTAHOBOYHOM MOJOCHI WU
TUTOMIA/IKY JJIs aBApUIHOW OCTaHOBKHU TOJIIIMHY 3aMKOBOTO CEUEHUSI HE0OXOJMMO YBEIHUYUTh Ha
10...15 cm.

KoHCTpyKIMM aBTOMOPOKHBIX TOHHEJEH YCTpamBalOT B OCHOBHOM B BHJE IOJIOTHX H
MOLEMHICTHIX CBOJIOB, UMEIOIIUX OUYepPTaHHE 110 KpyroBoit kpuBoii (Pucynkom 1.4). B atom ciiydae
MIPOEKTUPOBAHKE CBOJIA OO/IETIKY BBIMOIHSIOT B CIEAYIOUIEM MOPSIIKE:

1. Ilponer B cBeTy [, IPUHUMAIOT:

lo =T+ 2I1+ 29, + 244 (1.1)

— quist gopor I u Il xareropuii (radaputel I'-9 u I'-8,5);
lo =T+ 11+ 3I1 4+ 26, (1.2)

— quis gopor I u IV kareropwui;
rae I' — mupuHa npoe3x el 4acTu TOHHEIS;

I1 — mupuHa ciry>keOHOTO MPOXO0/Ia;
311 — mupuHa 3alUTHON MOJIOCHI;
J, — 3a30p MEXAy CTCHaMH U yIJIaMH rabapura;
dg — mmpuHa 6epM, npuHUMaeMas paBHoi 10...20 cM pu cxeme MoJI0roro CBojia, ONepTOro
Ha TIOPOLY.

2. OTHolIEHUE MIPOJIETA B CBETY K CTpEJie NoAbeMa f; IPUHUMAIOT:

B =2,5..40 (1.3)



— IS TIOJIOTOTO CBOJIA,
6=21.24 (1.4)
— JUI IOBEMHUCTOTO CBOJA.

3. OnpenenstoT cTpeny nogbemMa B CBETY:

l
b 1.5
0 ﬂ ( )
4. OHpCI[CJ'IHIOT pamnyC BHYTPCHHEIO O4Y€PTaHUA CBOAA:
4+ 32

LlenTp paguyca r, ycTaHaBIMBAIOT TAKMM 00pa3oM, 4TOOBI paCCTOSTHHE OT 3aMKa 001ENIKH
JI0 BEpXHEH TpaHUIIbl TabapuTa COCTABIISIIO HE MEHEE 3 M IIPH MTPOIOJIBHON CHCTEMEe BEHTHIISALINN
n4...4,5 M — Npu NONEepeyHON CUCTEME BEHTHIISIIIUU.

5. [IaToBBIC CeUeHUS CBO/IA MTPEIBAPUTEIHLHO IMPOBOIST B HAPABICHUHA HOPMAJICH K BHYT-
pEHHEMY OYepTaHHIO CBOJIA IO KOHIIAM TPOJIETa B CBETY M ONPENETSIOT MPeIBAPUTEIbHBIA YTOI

HaKJIOHA ITAThI CBOAA, BBIYUCIIAS .

. l
sin ¢, = % (1.7)
0

6. ITonb3ysicy naHHbIMU TaOnuiel 1.7, npuHUMAIOT cedeHus OOAEKHU B 3aMKe h, U B msTe
cBoza h,.
7. OnpenenstoT NpeABapUTEIbHO pacueTHbIE (OCEBbIE) CTPETY NOAbEMA U NPOJIET CBOJA!
fap = fo +0,5h, — 0,5k, cosp,,, (1.8)
by = lo + hysing,, (1.9)
8. IlsaToBBIE CEUeHUs CBOJA IOJKHBI ObITh IPOBEAECHBI HOPMABHO K ero ocu. Ilpu kpyro-
BOM HapY>XKHOM U BHYTPEHHEM OYEepPTaHUSAX CBOJA OCh €ro OJM3Ka K KpyroBoit kpusoi. [Toatomy ¢

,Z[OCT&TO‘IHO?I CTCIICHBIO TOYHOCTHU YT'OJI (0 MOKCT OBITH OKOHYATEIBHO IMPUHAT COOTBCTCTBYIOIIUM

KpPYTOBOMY OUEpTaHHIO OCHU CBOJA, T. €.:

: Af il
sin ¢ = ﬁ (1.10)
9. OmpenenstoT OKOHYATENbHbIE (YTOYHEHHBIE) PAaCUETHBIE CTpPENTy MOoAbeMa U TMPOJET
cBOJA:!
f=1fo+0,5h, —0,5h, cosp (1.11)
l=1y+ h,singp (1.12)
10. HaxoasT pacueTHslii (0CE€BOM) paauyc CBOJA:
, 2’_1_51’11%0 (1.13)
11. OnpenensitoT cTpeiry noabemMa U MpoJIeT HAPYKHOTO OYEepPTaHMs CBOAA:
fi=f+0,5h, —0,5h cosp (1.14)
Iy =1+ hysing (1.15)



12. HapyxHoe ouepTaHH€e CBOJIa OUYEPUUBAIOT PAJHYCOM:
Aff + 83
ro=——c
' 81

13. ]_[eHTp BHYTPCHHCTO paanyca CTCHBI 7y, IIPHU IIOABEMHUCTOM CBOAC ITPUHUMAIOT Ha IIPO-

(1.16)

JIOJDKEHUH BHYTPEHHETO pajuyca cBoja 7. HikHssA Touka oceBoi TMHUN Ha 00pe3e pyH1aMeHTa

Haxo4quTCsa MOCPCANHC.

a)

1 170-100 r
n |
@) P / —
i
f
ke
Oy
b 170100 | I

Pucynox 1.4 — KonctpyupoBaH#e CBO/Ia 00ICITKH: @ — TOJIOTOTO CBOJIA; O — MOIBEMHUCTOTO CBO/IA
BBICOTY CTEHBI TOHHEINS ONPEICIISIOT TPAaPUIESCKH C YIETOM BBICOTHI BEHTHIISIITHOHHOTO

KaHama 1 rabapuTa, TOJIIIMHBI MPOE3KEH YaCTH ¢ MOACTUIIAIONIMM OCHOBAaHHUEM U BBICOTHI (pyHIa-
MEHTAa.

Ha nopomBe BbIpaOOTKM YKJIAJBIBAIOT ITPAaBUUHO-IIEOCHOYHOE OCHOBAHHUE TOJIIUHOM &
= 20...40 cM npu achanbTOOETOHHOM ITOKPBITUH U TOMIUHOM §; = 15...20 cM npu nieMeHTHO-0e-
TOHHOM MOKPHITHHU. [ToBEpX OCHOBaHUS YKIIABIBAIOT CTOUYHBIN TPEYTOJIBLHUK U3 O€TOHA TOJIIMHOM

10 OCHU MPOE3XKEN uacTu, onpeaensieMoil o popmyie
h, = 0,5t (1.17)



rae I' — mupuHa npoexel yacTu no rabapury;
1 — MOIepeYHbIN YKIJIOH, paBHBIN 20 %o.

Ha cTouHOM TpeyronbHHKE yCTpauBalOT MOKPHITHE U3 ac(anbToOeTOHA TOMIUHON 1...2
CM WJIH LIeMeHToOeToHa ToiuHoM 18...24 cM. BeicoTa pyHaamenTa ot Kpas mpoe3xeit uacTu 10
noaomBkI BeIpaboTku coctasinseT 70...100 cum.

Koncrpykiuu o0aen0K U3 MOHOJMTHOTO JKENe300€TOHA MPUMEHSIOT B HapyLICHHBIX
CKaJBbHBIX TTOpOJax ¢ < 3, Ha MPUTIOPTANBHBIX YJaCTKaX, B TEKTOHUYECKUX 30HAX C TOBBIIIICHHBIM
TOPHBIM JIaBJIEHUEM U B CEICMOOIACHBIX palioHaX ¢ CEHCMUYHOCTBIO 7...9 O6aoB.

B ckanpHBIX mopogax ¢ kodddummenToM Kpernoctu f > 7, B KOTOPBIX TOPHOE JIABICHHE
HEBEJIMKO U MPOSBISETCS B BUAC OT/ICIHHBIX BHIBAJIOB, PAIIMOHATBHBI OOIUIIOBOYHBIE O0IETKU U3
HaOpBI3r-0€TOHA B coUeTaHUM ¢ aHKepamu. OOENKy 3TOTr0 THUIAa PEKOMEHIYETCS COOPYKaTh U3
XKeNe300€TOHHBIX aHKEPOB U HAOPBI3r-0eTOHA, HAHOCHMOTO Ha METAJUIMYECKYIO CETKY C siueHKamMu
100x100 mam 150x150 mm.

B KypcoBoM IpoeKkTHpOBaHUU pacyeT 0OJENKU U3 HAaOpbI3r-0ETOHA CIIEAYET BBIMOIHSTDH
o ykazaHusMm miaBbl 9. [Ipu Bcex THmax oOAeNKH MOKPBITHE U3 HAOPBI3T-0ETOHA MOXET OBITh
BBITIOJTHEHO KakK 10 METAJUTMYECKOM CeTKe (apMUPOBAHHBIA HAOPHI3T-OCTOH), TaK U O€3 Hee.

ToHHENU TOJDKHBI OBITH 3alTUIICHBI OT MPOHUKAHUS IIOBEPXHOCTHBIX U MOJ36MHBIX BO/I.

B aBTOOpOKHBIX TOHHEISX MOMEPEUHBIN YKIIOH IIpoe3keit uactu coctasisieT 20 %o oT ocu
K creHaMm. Boja TeueT BmOb 3alIUMTHBIX TOJIOC M CKBO3b YYT'YHHBIE PEIICTKU-TPAIbl MMOCTYMAeT
B BOJONPUEMHHKH, PACIIONOKEHHbIE HE pexke ueM uepe3 40 M BJIOJIb TOHHENS, U OTTyJa 4Yepe3
YyryHHBIE TPYOBI TuaMeTpoM 150 MM rmomnagaeT B EHTPAIbHBIN IPeHAKHBINA KOJUIEKTOP, IN00 OHA
OTBOJUTCS MO BOJJOOTBOJIHBIM JIOTKAM, PACIIOJIOKEHHBIM T10 KpasiM MPOE3kKeil 4acTH.

J11s XpaHeHus: peMOHTHOTO 00OPY/IOBaHUS B aBTOJIOPOXKHBIX TOHHESIX YCTPAaUBAIOT Kame-
pBI 110 06euM cTtopoHaM ToHHeNs yepe3 300 M B maxmatHoMm nopsiike. B Tonnene pnunoi 400
M MpeAyCcMaTpUBarOT OfHY Kamepy nocpeause. Kamepsl nmeror pasMepst: mupusa — 2000 mM;
rryouna — 2000 mM; BbIcoTa 10 mmienbird cBoga — 2500 mm. Mexay kamepamMu pacronararoT
HuIM yepe3 60 M ¢ kax0i ctopoHs! ToHHEN. Pazmepsl Humn: 2000%x500%2500 MwM.

KoHcTpyKIny mopTanoB NpOEKTUPYIOT C YYETOM MECTHBIX T€0JIOTUYECKUX U THAPOTEO0IIO-

THYCCKUX YCJ'IOBI/II\/’I, TOPHOI'O JaBJICHUA U YCTOﬁqHBOCTH OTKOCOB.

2 XOJ1 PABOTbI

Hcxomubie TaHHBIC )T KOHCTPYHUPOBAHUS O0ICIIKH MPUHSATHI 110 BAPUAHTY 6 M IPHBEICHBI
B TaoOmuue 2.1.

Tabnuua 2.1 — MicxoaHble 1aHHbIe (BapHaHT 6)

Kareropusi aBToO- Kos¢ppuunent

JnuHa ToHHe 51, M Csox Ilopona
J0poru KpenocTu
Bonee 300 11 ITonseMucTeIil Cna0bas 3

Tonnens punoii 6os1ee 300 m Ha nopore 11 kareropun: no Tabauue 1.1 mupuHa npoesxen
gactu [' = 8,0 M. Ciry>keOnb1it mpoxop IT = 750 MM yCTpOeH C OHOW CTOPOHBI IPOEIKEH YacTH,

¢ apyroit croponbl — 3amuTHas nojoca 3I1 = 500 mm. [lopoma cnabasi, mosTOMY 3a30p MEXKIY
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BHYTPEHHHM KOHTYpPOM OOZEJKH U yIlIaMH TabapuTa NpHHAT 0, = 15 cM; 6epMBI OTCYTCTBYIOT (Jg
= (), Tak KaK MOAbEMUCTBIN CBOJI OMUPAETCS Ha CTeHbl. KOHCTpynpoBaHue BBITIOIHSIEM B MOPSKE,
npuBeeHHOM B 1. 1—13 nmonpasnena 1.3.
1. Ilponet B cety. 1o popmyme (1.2) anst moporu 111 kareropun:
lo =T +114 3I1 + 24, = 8000 + 750 + 500 + 2 - 150 = 9550 Mm (2.1)

2. OTHO1IEHHE TPOJIETA B CBETY K CTpesie noabema. Jjist mogpeMucToro ceoja 1o hopmyie

(1.4) npunsro

8 =225 (2.2)
3. Crpena noabema B cBety 1o popmyse (1.5):
lo 9550
=2 =_"—— =4244 14 2.3
4. Paanyc BHyTpeHHEro ouepTtaHus cBona mo ¢popmye (1.6):
4 2 4 + 2,252
ro = fo 5 _ 42444 - +T’ — 4808,2 MM (2.4)

5. IlpenBapuTenbHbIA Yo HaKJIOHA MATHI cBoja 1o Gopmyse (1.7):
ly 9550

= —=10.993 = 83° 2.5
oy 2-4808,2 o o TV Pup (25)

sin gy, =

6. Ceuenus oonenku. [lo Tabmume 1.7 (ctpoka mis rabapura I'-8,5 (8), koapdurment
kpernocty f = 3): 3amkoBoe ceueHne h, = 70 cm = 700 MM; ycIIOBHasl ATa CBOAA — MHOKHUTEIb
(1,4...1,3), npuHATO BepxHEE 3HAYCHHE:

h,=14-h,=1,4-700 = 980 Mmm (2.6)

OnnoBpemenHo no Tabmuue 1.7 HazHaueHsl: cteHa h,, = (1,6...1,5)h, = 1,6:700 = 1120
MM; 06pe3 ¢pyHaamenTa h, = (2,0...1,8)h, = 2,0-700 = 1400 mm; oGparHslii cBox h, = (0,8...0,7)
h,=0,8-700 = 560 MM (nopona crnadas, o npumeyanuto 3 k Tabmuue 1.7 Heo6x0AUMO 3aMKHYTOE
o4yepTaHue ¢ OOpaTHBIM CBOJIOM).

7. llpenBaputensHbIE pacueTHBIE (OCEBBIC) CTpENia MOAbeMa U IPOJIET CBO/IA 0 (hopmynam
(1.8) u (1.9):

Jop =4244,440,5-700 — 0,5 - 980 - cos 83° = 4534,7 mm (2.7)

Ly = 9550 + 980 - sin 83° = 10522,7 Mm (2.8)

8. YTouHeHHBIH yroa naTel cBoaa mo dhopmyse (1.10):
4-4534,7 - 10522,7
4 -4534,7%2 + 10522,72

singp = = 0,989, orkynma ¢ = 82° (2.9)

9. OxoHuaTeNnbHbIE pacueTHBIE CTpelsia MojJbemMa U mpojeT cBoga no ¢opmynam (1.11) u
(1.12):
f=42444+0,5-700 — 0,5 - 980 - cos 82° = 4526,2 Mmm (2.10)
[ = 9550 + 980 - sin 82° = 10520,5 MM (2.11)
10. PacueTHsrii (oceBoit) panuyc cona mo ¢popmyie (1.13):
0,5-1 0,5 - 10520,5
r=-——9= :

Sin Sin

82° = 5311,9 MM (2.12)
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11. Ctpena nogpema u mpoJieT Hapy>KHOTO odepTanus cBoza 1o ¢popmynam (1.14) u (1.15):

f1 =4526,2+0,5-700 — 0,5 - 980 - cos 82° = 4808,1 mm (2.13)
[, =10520,5 4 980 - sin 82° = 11490,9 Mmm (2.14)
12. Paguyc Hapy>kxHOTO ouepTaHus cBoja 1o dpopmyie (1.16):
2,72
r = i g %;ll _ 4 4802"128;81,1490’92 = 5836,8 MM (2.15)
13. TonmuHa CTOYHOTO TPEYTOJIBHHUKA MO OCH Mpoe3xel yactu no gopmyse (1.17):
h,=0,5-T-i=0,5-8000- 0,02 =80 mm (2.16)

[leHTp BHYTpEHHEro pajanyca CTEHbI NPUHAT Ha MPOJOJDKEHUM BHYTPEHHEIO pajuyca

cBoza 7 (m. 13 moxpasgena 1.3); BBICOTY CTEHBI ONPEAEISIOT Ipa)MUECKH C YYETOM BBICOTHI

BCHTUIIIUOHHOI'O KaHajla u ra6apI/ITa, TOJIIUHBI npoe3>1<e171 qaCcTu C OCHOBAHHMEM H BBbICOTHI

¢dbyHIameHTa.

OcHOBHBIE TapaMeTPbl CKOHCTPYUPOBAHHOW 00/1eTKH cBefieHbl B Tadmuie 2.2.

Tabmuma 2.2 — OCHOBHBIE TapaMeTpsl 00IENKH (BapuaHT 6)

ITapamerp O0o3HayeHue 3HaveHue

[[InprHa npoe3xen 4acTu r 8000 MM

[Iponer B cBeTy lo 9550 mm

Crpeina nogbeMa B CBETY fo 4244 4 mm

Pannyc BHyTpeHHETO OYepTaHKs CBOAA To 4808,2 Mmm
IIpenBapuTEnbHBIN yToa HAKIOHA IISTHI Prp 83°
3aMKOBO€E ceYeHHE 00EIKH h, 700 MM

VYcenoBHas nsta ceoza h 980 MM

Crena or 1120 Mmm

O6pe3 dbynmamenTa o 1400 Mmm

OO6parHsbIit CBOI - 560 MM

Y TOYHEHHBIN Yroa HaKJIOHA ST % 82°
OceBble cTpena noabeMa v IpoJieT CBoja fi1 ] 4526,2 mm; 10520,5 mm
PacuetHslit (0ceBoit) paauyc cBoaa r 5311,9 mm
Hapy»xHble cTpesna nogbeMa u nposieT cBoja fi3 1y | 4808,1 mm; 11490,9 mm
Panuyc HapyxHOTO OUepTaHUs CBOAA ry 5836,8 mm
TomnmuHa CTOYHOTO TPEYTroJbHUKA h. 80 Mmm

BoiBox: Takum oOpaszom, st ToHHeNs anuHoi 6onee 300 m Ha gopore Il kareropuu B

cJ1abbIX MopoJax ¢ KOAPPHUIMEHTOM KpenocTu f = 3 3anpoeKTUpoBaHa 00AesKa MOIbEMHCTOTO

CBOQYATOr0o O4YepTaHus C O6paTHBIM CBOIOM: BHYTPCHHCC OYCPTAHHUC CBOAA PaIUyCOM Ty =

4808,2 MM, Hapy)kHOe — paauycoM 7; = 5836,8 MM npu TonmuHe 3aMka 700 MM u msaThl 980

MM. HpaBI/IJIBHOCTB HAa3HA4YCHHUA pa3sMCPOB 06,[[CJ'II(I/I B IIOCJICAYIOIEM IMPOBEPACTCA CTATUICCKHUM

pacdeTom.
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1 TEOPETUYECKHUE CBEJIEHUSA

1.1 O0mue moJIoKeHus

D¢ddexTruBHOCTH OYypOB3PHIBHBIX PalOT, T. €. KAYECTBEHHOE JPOOJIEHHE TOPO/bl, TOYHOE
OKOHTypHUBaHHE MPO(UIIST BEIPAOOTKH, CHUKEHUE CEHCMHYECKOTO BIMSHUS B3phIBa Kak (hakTopa,
00eCreYrBaroIero OOIBUIYI0 YCTOHYMBOCTh BEIPAOOTKH, KydHas YKJIaJka IOpoJibl y 32005 1mocie
B3pbIBa U TIOBBIIICHUE TAaKUX MOKa3aresie, Kak KodhGUIIMEHT UCTIOIB30BaHUs MITYPOB (K.W.II1.) U
KOA(GUIMEHT U3ITUIIKA CEYeHUs (K.H.C.), 3aBHCUT OT PABWIHHOTO MPOEKTHPOBAHUS MTaPaMETPOB
OypoB3pbIBHBIX padoT (nmacrnopra BBP): BeiOopa Tuna BB u cpenctB B3pbiBaHUs, ONpeaeiaeHus
pacxofa W BenuuyuHbl 3apsina BB, BeiOopa xoHcTpykumu 3apsinoB BB, ycranoBnenus umcna,
[TyOMHBI M CXeMBI PacIiofioxkeHus miypoB B 3a0oe. [Tacnopt BBP pexomenayercs pa3padbarsiBaTh
B 3aBUCHUMOCTH OT MHXECHEPHO-TEOJIOTNYECKUX YCIOBUI 3aJ10)KEHUS BBIPAOOTKH, (PU3UKO-MEXaHU-
YECKUX CBOMCTB MOPO/IbI, €€ TPEIINHOBATOCTH M YCTOHYNBOCTH, CTETIEHN 0OBOJJHEHHOCTH TOPHOTO

MacCCHBa.

1.2 Tuns! mInypos, BpyObI

Bce mmypsl B 3a00€ TOHHENS MO YCIOBHSIM UX PadOTHI IENATCS Ha HECKOJIBKO TPYII:
BpyOOBBI€, OTOONHBIE, KOHTYPHbIE, IOAOIIBEHHBIE. 3apsAaAbl BPYOOBBIX LITYPOB IPOU3BOIAT IEp-
BOHAYaJIbHOE Pa3pylICHHUE TIOPOABI OOBIYHO B IICHTPE CEYCHHUS BEIPAOOTKH, B HANOOJIEeE TPYAHBIX
yCIOBUAX. 3apsiibl OTOOMHBIX HIMTYPOB APOOSAT OCHOBHYIO MacCy MOPOAbI, KOHTYPHBIX — IPUIAIOT
BBIPA0OTKE €€ MPOEKTHYIO (JOPMY, a MOIOIIBEHHBIX — OQOPMIISIOT MOIOMIBY BhIpaOoTKH (Pucyn-
ka 1.1).



Pucynok 1.1 — I'pynmel mmypoB B 3a60e: [ — Bpy6oBsbie; II — or6oitnsle; 11l — xonTypHbIe; [V
— IMOJOLIBEHHbIE; B — mupHrHa BhIpaObOTKY; [, — IIyOHHaA BpyOOBBIX IIMYPOB; [, — I1yOuHa

OTOOWHBIX LIMYPOB; [, — BETUYNHA 3aXOAKH

3ax

OCOo0eHHOCTh MOJ3EMHBIX B3pBIBHBIX pabOT MpHU pa3paboTKe MOpoJ CILIOUIHBIM 3a00eM
COCTOMT B TOM, YTO B3pbIBa€Mas MOpPOJA 3a)KaTa CO BCEX CTOPOH, KPOME IUIOCKOCTH 3abos. B
9THX yCIOBHAX Uis1 OoJee 3(ppeKTHBHOTO UCTIOIB30BAHUS SHEPTUU B3PbIBA, YMEHBIICHHS PAacX0oaa
BB u cHmxeHus ceicMMYECKOro BO3/IEHCTBHSI Ha OKpY’XKAarOIIMH MAacCHB MOPOABI HEOOXOIUMO
00pa30BaTh J1ONOJIHUTEIbHBIE CBOOOIHBIE ITIOCKOCTU — TAK HA3bIBAEMBIE TNIOCKOCTH OOHAKEHMSL.
OO0pa3oBaHue TaKUX IUIOCKOCTEH JOCTHraeTcsi MyTeM MEepBOOYEPETHOrO B3pPhIBAHUS BPYOOBBIX
UIITYpOB, KoTopble 00b14HO Ha 10 % AnuHHEee BceX OCTaJbHBIX MITyPOB U UMEIOT 3apsi/i MOBBILICH-
HOW MOIIHOCTH. DTHU LIMYPHI, PACIIOIOKEHHBIE 10 ONPEISIIEHHON CXeMe, TIPU B3phIBE 00pasyroT
B MacCHB€ HOJOCTh — BpPYO, KOTOPBIA U CITY>KUT JONOJHUTEIBHON MOBEPXHOCTHIO OOHAXKEHMUS,

obecrieunBas Oosee OIaronpusTHBIC YCIOBUS paOOTHI OCTAIBHBIX IIITYPOB.
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Pucynok 1.2 — OrpsiBaromue (KIMHOBBIE) BpPYOBl: a — BEPTUKAIBHBIM KIMHOBOH; 0 —
TOPU30HTAIBHBIA KIMHOBOM; B — HWXKHUW OJHOCTOPOHHUH; I — BEPXHUU OJHOCTOPOHHUM; T —
OOKOBO#; € — MHOTOKJINHOBBIM

CymiecTByeT ABe IPYIIBI CXEM PACIIONIOKEHUS! BPYOOBBIX LIMYPOB:

a) B 3aBUCUMOCTH OT HAIIPABJIICHUS TPCHIMH U CJIOCB B IOpOoAax, NEPECECKACMbIX BI)Ipa60T-

0) He3aBUCHMO OT HAINPABJIEHHUS TPEIINH U CJIOEB B MOPOJaX.

Bpy0OoBbie mimmypsl IEpBOii IpyMITbl JEHCTBYIOT 10 MPUHIIMITY OTPBIBA TIOPOJIBI OT MaccuBa
0 TPEIIMHAM HAIUTACTOBAaHUS, UX HA3bIBAIOT OTPHIBAIOIINMHU, WIH KIIMHOBBIMHU, BpyOaMH.

B 3aBucUMOCTH OT pacmoyioKEeHHsI TPEIIMH U XapaKTepa 3aJeraHus IepeceKacMbIX MOPOJT

MPUMEHSIOT CJIeIYIOIe OCHOBHBIE THIIBI OTPhIBalOIUX BpyOoB (Pucynkom 1.2):

B [TOPOJIaX C BEPTUKAJIBHBIM PACIOJI0KEHUEM TPEIIUH — BEPTUKAIBHBIN KIIMHOBOW;

B MOPO/IAX C TOPU30HTAJIBHBIM PACIIOJIOKEHUEM TPEUIMH — FOPU30HTAJIBHBIN KJIMHOBOW;

B CJIOMCTBIX IOPOAaxX € MaJCHUCM TPCIIHUH Ha 32000 — HIDKHUN O,HHOCTOpOHHHfI;

B CJIOMCTBIX TIOPOJIax C MAJCHUEM TPEIUH OT 320051 — BEPXHUHN OJJHOCTOPOHHUN;

— B TPEIIMHOBATHIX MOPOJAX U KPYTOM WX IMAJCHHUH, KOT/a BRIPAOOTKA pacroyiaraercs o
MIPOCTUPAHHIO TTOPOJI, — OOKOBOM BpYO.

KnunaoBbie BpyOBI Hamie BcEro MPUHUMAIOT TPU WCHONBb30BaHUH TepdoparopoB. OHu
00ecIevnBaroT XOPOIIUii BEIOPOC MOPO/IBI U3 BPYOOBOM MOIOCTH, HO JIAIOT OOMBIION pa3dopoc ee
oT 3a0051. DTO 3a4acCTyIO MPUBOAMT K HAPYIICHUIO YCTOWIMBOCTH BPEMEHHOM KPETIH U CHUYKEHUTO
MIPOU3BOJUTEIHHOCTH MOTPY3KH MOPOIBI.

[Tpu GosbIIIOM CeYeHUH BBIPAOOTKHU U B KPEIKUX MOPOJIaxX MPUMEHSIOT YCUICHHBIE MHOTO-
KJIMHOBBIE BPYOBI.

Paccrosinus Mexay mimypaMu KJIMHOBOTO BpyOa MPUHUMAIOT IO OPHEHTUPOBOYHBIM JaH-

HBIM, IIpUBeeHHbIM B Tabmume 1.1.



Tabmuma 1.1 — [Tapamerpsl KTHHOBOTO BpyOa

Paccrosinue (M) Mmexkay | Yronm  makiona | Yuciao Bpy-

Kosa¢ppunuent

napamMd | mmnypamMs B | WIIOYPOB K ILIOC- [ GOBBLIX HIMy-
KPenocTH nopoz

HInypoB psagy | KocTu 3a00s, rpaj poB

2...6 0,50 2 70 4...6
6...8 0,45 2 68 4...6
8...10 0,40 2 65 6...8
10...15 0,35 2 63 6...8
15...20 0,35 1,8 60 6...8

Cy1iecTBeHHBIMH HEZIOCTaTKaMU OTPBIBAIOIINX BPyOOB SIBIISIFOTCS:

— 3aBUCUMOCTb [TyOWHBI IIITYPOB OT MIMPUHBI BEIPAOOTKH BCIIEICTBUE WX HAKIIOHHOTO TIOJI0-
JKEHHS;

— CJIOKHOCTB PasMCIICHHA IIITYPOB U IPpUAAHHA UM 3a1aHHOTO YITIa HAKJIOHA;

— TPYOHOCTh 3a0ypUBaHMS U peajbHas BO3MOXKHOCTb OTKJIOHEHHS IIMYPOB OT 33aJaHHOTO
HarpasJIeHUs, 0OCOOCHHO € YBEJIMUEHHEM UX [TyOUHBI.

Bpy0OoBbie mimmypbl BTOpOii TPYIITEl pacroiaratloT 00bIYHO NEPIEHANKYIISIPHO 320010 He3a-
BHCUMO OT PacHOJOXKEHHS TPEUIMH M NapajuleJIbHO ApPYr K Apyry. biaromapsi oTHOCHTENBHO
commxeHHoMy pacnonoxenuto mmypos (10...30 cM) npu B3pbIBE MPOUCXOAUT HE TOIBKO OTPHIB
MOPOBI OT MAaCCHBa, HO U INIaBHBIM 00pa3oM pa3pyLICHHE €€ MEX/1y BpyOOBBIMH HIITypaMHU.

BpyObl ¢ TakuM pacrnoioXKeHHEM WIMYPOB HAa3bIBAIOTCSA APOOALIMMU, WU, UHAYE, Mps-
MBIMU. OTH BpPYOBI OOBIYHO TNPHUMEHSIOTCS NpPU OypEeHUH IIMYPOB TSKEIBIMU OypHIbHBIMU
ycTaHOBKaMH. V3BeCTHBI MpHU3MaTHUYECKUE, ILIEJIEBbIe, CIHpalIbHbIE BPYyObl M MX KOMOMHAIMH
(Pucynkom 1.3). Cxembl HMpsIMBIX BpyOOB IpeayCMaTpPHUBAIOT OJHOBPEMEHHOE WM IMOCIJIEO0Ba-
TEJIbHOE B3pBIBAHHE 3apsA/0B B IIITypaxX, 0ObIYHO KOMOMHUPYEMBIX C HE3aPSDKEHHBIMH IIITypaMH
WJIU C LIEHTpajabHOM ckBakuHON nauamerpom 100...150 MM, KOTOpBIE CO3aI0T JOTIOJHUTEIbHBIE
MTOBEPXHOCTH OOHAKEHUS ¥ CTIOCOOCTBYIOT IMOBBIIICHUIO 3 (HEKTHBHOCTH B3pbIBa. [Ipsimbie BpyObI
00ecrneynBaoT BO3MOKHOCTD MOJTYYEHHUs 3aXO0JKU JII000H TpeOyeMoil TyOUHBI U 10CTaTOYHYIO
Ky4YHOCTh B30pBaHHOM mopoabl. OTOpoc mopoas! OT 3a00s1 He mpeBbImaet 15...20 M B TOHHESIX
u 8...10 M B mrronpHsX. JlocTonHCTBa 3THX BpyOOB TaKXKe 3aKJIFOYAIOTCS B IPOCTOTE O0ypUBAHHS
320051, YMEPEHHOM CEHCMUYECKOM U YIapHOM BO3JIEHCTBUHM HA MACCUB, BO3MOKHOCTH MaKCUMAaJlb-
HOU KOHIICHTpAIuu OypoBOTO 000pyIOBaHUs Y 32005 ¥ TIOJTHOW MEXaHU3AIUU TIporiecca OypeHus
umypoB. [Ipu ucnons3oBaHuu OypOBBIX paM U CaMOXOJHBIX OypHIIBHBIX YCTAaHOBOK PEKOMEH/Y-

€TCs IPEUMYILIECTBEHHOE MPUMEHEHHUE MPSAMBIX BPYOOB.
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Pucynoxk 1.3 — JIpobsime (npsimbie) BpyObl: @ — NPU3MaTHYECKHii; O — I11eneBOil; B —
CIIUPAJIBHBIN
B pesynbrare B3pbiBa 3apsiia CTEHKH IIITypa pa3pyIialoTcs He Ha BCIo AuHy. OTHOILIeHHE
pa3pyLIUBIIEHCS YyacTy Imypa [ K ero HoJHOM JuinHe [ Ha3bIBAIOT KO3()(UIIMEHTOM HCIIONB30-
BaHUs MIMYpPOB (K.K.IIL.):
=1 (1.1)

I

Koa¢ddunment n B ropu3oHTanbHBIX BbIpaboTkax o0buHO coctapmseT 0,8...0,9. Haznaue-
HUE TYOHHBI IIITYPOB MPOU3BOAT C YUETOM IUIOIIAIU IONIEPEYHOTO CEYEHUSI BBIPAOOTKH, CBOWCTB
MIOPObI, IPUHATOM MEXaHU3aIMKU OypOB3PHIBHBIX U OTPY304HBIX Pa0OT, CIOCOOOB 3apsHKaHUs U
B3pbIBaHUs 3aps10B BB.

Ocob6oe BHUMaHUE ciieayeT oOpaliarh Ha 00eCIeueHne YCTOMYMBOCTH BBIPAOOTKH MOCIE
B3pbIBa. 3a4aCTyI0 MPUXOAUTCS OTPAHUYNBATH ITyOWHY 3aX0/IKH UMEHHO 10 ’TOMY YCJIOBHIO, XOTS
C TOYKH 3PEHUS MPOU3BOAUTEIHHOCTH PA0OT MO MPOXOIKE I1eJecoo0pa3Hee MPUHUMATE OOJBIITYIO
DIyouny 3axoaku. OpHEeHTHPOBOUHBIC 3HAYECHHUS JOIMYCKAaeMOM ITyOMHBI 3aXOJKHU IO YCJIOBHIO
YCTOMYMBOCTH BBIPAOOTKH MpuBeneHbl B Tabmuie 1.2.

Tabmuma 1.2 — Jlomyckaemast iryOrHa 3aX0/KH M0 YCIIOBHIO YCTOMYUBOCTH BHIPAOOTKH

I'myOnna 3axonkm [, , M
Kos¢g¢uuuent kpenoctu nopoasl
B ToHHeNe (S < 20 M?) B mtonbHe (S < 20 m?)
2.4 1,5...2,5 1,5...2,0
5...6 3,0 2,5
7...8 3,5 3,0
Bonee 8 4,0 3,5

ITpu 3aganHOM NTyOMHE 3aXOJKU JJIMHA OTOOMHBIX M KOHTYPHBIX IIITYPOB ONpEnesieTcs
K03 QUIIMEHTOM HCIIO0JIb30BaHUS IITYPOB M YIVIOM HAKJIOHA UX K IJIOCKOCTHU 3a00s. KoHIIbI ATHX
HIITYPOB JOJDKHBI JIEKaTh B OAHOM TIIOCKOCTH, MEPIEHANKYISPHOIN MPOJOIBHOM OCH BBIPaOOTKH.
JlnvHa BpyOOBBIX HIMYPOB JIOMKHA MpeBbIaTh Ha 10 % AMHYy OCTaIbHBIX HIMTYPOB.

VYCThsl KOHTYPHBIX M MOAOUIBEHHBIX IIITypoB pacnonaratoT B 10...20 cM OT IpoeKTHOro
Oo4yepTaHusl BBIPAOOTKH, a KOHIIBI MX JOJDKHBI HaXOMUTHbCS Ha MPOEKTHOM KOHType. OTOoliHbIe
LIMYpbl PAcMoNaraloT MEXy BpyOOBBIMH U KOHTYPHBIMH IIITypaMHU TakKUM 00pa3oM, yTOObI Ha
KKIBIH HIMYp NPUXOAMICS MPUMEPHO OJMHAKOBBIN 00bEM B3pbIBAEMOI MOPOABI IPU YCIOBUU

JOCTATOYHOIO €€ I[pO6J'I€HI/I$I.



1.3 B3pbquaT1)1e BE€IIECTBA M CPEACTBA B3PbIBAHUSA

Tun BB 1 CB Ha3Ha4aroT B 3aBUCUMOCTH OT HH)KEHEPHO-T€OJIOTUYECKUX YCIOBH 3aJ105Ke-
HUS TOHHEJIS, CEUeHUs BBIPAOOTKH, (PU3NKO-MEXaHUYECKUX CBOMCTB TOPHBIX MOpos. [Ipumenstor
BB kak B naTpoHax, Tak U poCChIIbIO (IpaHy/IMpOBaHHbIe). B nocnenHem ciaydae A 3apsKaHUs
BB ncnonp3ytoT MexaHu3upoBaHHbIE THEBMO3aps1uiKku. OprueHTHpOBOUHBIN BbIOOp BB npousso-
TISIT, IOJIB3YACh NaHHbIMM Tabnuue 1.3. Pa3meps! 1 Macca maTpoHOB HauboJiee pacpoCTpaHEeHHbBIX
BB npusenenst B Tabnuiie 1.4.

Tabnuma 1.3 — OpuentupoBouHslii BEIOOp BB

Ko punu-

Kareropusi mopox mo Tun ycranoBku
€HT Kpero- HaumenoBanue BB

KpenocTu BB

CTH IOPOJ
AMMOHUT Nel ckanpHBIN ITaTrponsl
Becbma kpenkue wu 10...20 Ammonan Ne3 ckanbHbIN To xe
KpEIKHUe o Heronutr M »
I'pammonan A-8 Pocceinbio
AMMoOHan ITaTrponsl

Kpenkue 7...10
I'panymur AC-8B Pocceinbro
. AmMmoHuT Ne67KB [TaTponsl

Kpenkune wn cpennen
4...7 I'pammonwut 79/21-b Pocceinbio
KpENOCTH

I'panynutr AC-4B »
. JunadTanur ITaTrponsl

CpenHeit kpenoctu 2.4
I'panynmur M Pocceinbro
Cpenneil Kpenoctu H { 2 Ammonut [DKB-20 [Tarponsl
cnabble o Ammonurt T-19 »

B3peiBanue 3aps10B pH NPOXOJKE TOHHENEH, Kak MPaBUIIO, IPOU3BOIAT MEKTPHUUECKUM
CIIOCOOOM C TIOMOIIBIO 3TEKTPOICTOHATOPOB. J[OTOIHUTEIFHO HCIIOIB3YIOT, 0COOEHHO MPH B3PbI-
BAaHUU KOHTYPHBIX PACCPENOTOYEHHBIX 3aps10B, IETOHUPYIOLIUH IIHYP.

Tabmuna 1.4 — Pazmeps! u Macca narponoB BB

Hanmenoparse BB Juamerp na- | Jlnuna narpona, | Macca narpona,
TPOHA, CM cM r

AmmvonuT Nel ckanbHBIN 3,6 17,5 250
Ammonan Ne3 ckalbHBIN 3,6 25 250
AMMonan 3,2 25 250

Heronur M 3,2 25 250

Ammonut Ne62KB 3,2 25 200
Junadranur 3,2 25 200

Ammonurt IDKB-20 3,6 17,5 200




HpI/IMeHSIIOT CICAYIOIUC THIIBI 3JICKTPOACTOHATOPOB (BI)IHyCKaGMBIG ITPOMBITIIJIICHHO-
CTBIO):
— MrHOBeHHOTO aecTBus — JJ1-8-3, DI-8-11IM, 3/1C;

— KopoTko3zamennaeHHoro aeiicteus — IJ1K3 (co crynensamu 3amennenus 25; 50; 75; 100; 150;
250 mc), AK3-TIM-15 (co crynensmu 3ameanenus 15; 30; 45; 75; 105; 120 mc);

— 3ameieHHoro aerctBus — D3]] (co crynensamu 3amemnenus 0,5; 0,75; 1,2; 4; 6; 8; 10 ¢).

1.4 Pacyer mapameTpoB OypoB3pbIBHBIX padoT

Pa3paboTka Ha moJiHOe ceveHme.

1. Onpenensror cpeHUi ynenbHbIH pacxon BB, kr/m?*:

o= (03VF+ =) erve (1.2

rae f — ko3¢ UIHEHT KPEeroCTH MOPOAbI;

S — moniak MONEPEYHOr0 CEUSHHSI BRIPAOOTKH, M

e — ko3¢ dunment padborocnocooroctu BB (Tabnwume 1.5);

1) — k03 PUIMEHT BAUSHUS MITOTHOCTH 3apspkanus (Tabmure 1.6);

w — KO3 PHUIMEHT CTPYKTYPHI U TPEIIMHOBATOCTH TOpHBIX mopoy (Tadmume 1.7).
Tabmuna 1.5 — Koaddunuent padorocnocooHoctr BB

HaumenoBanue BB e HaumenoBanue BB e
AMMOHUT Nel ckanbHBIN 0,81 I'panynut AC-4B 0,98
Ammvonan Ne3 ckaJabHBIN 0,80 Ammvonut Ne6KB 1,00

Jetonut M 0,82 I'pammonut 79/21-B 1,00
I'pammonan A-8 0,80 Hunadranur 1,08
I'panynut AC-8B 0,89 I'panynur M 1,13
AmMonan 0,91 Ammonut IDKB-20 1,20
Tabnuua 1.6 — KoadduineHT BIUsHUS MIOTHOCTH 3apsKaHUS
Cnoco0 3apskanus P
3apspkaHue 0OBIYHBIMH TIATPOHAMU 1,10
3apsKaHue C pa3gaBIMBaHUEM IJIACTUYHBIX TaTpoHOB BB 1,15
3apsxaHue pocchlmHbiMU BB 1,00




Tabmuua 1.7 — KoadpuuneHTt cTpyKTypsl U TPEUIMHOBATOCTH TOPHBIX TOPOJT

T'opHo-reoornyeckasi XapakrepucTuKa w f
MOHOIUTHEIE TUIOTHEIE 1,9...2,0 18...20

MOHOIUTHBIC, ¢ )KHILHBIMHA BKITFOYCHHUSIMH, 0CIa0-
1,8...1,9 14...18

JISIOUIMMH MacCUB B 30HaX KOHTAKTa

HerpemmHoBareie, ¢ NepneHIUKYISIPHBIMU K TIPO-
. 1,6...1,8 10...14

JOJTBHOW OCH TOHHEIIS HAIUTACTOBAHHUSIMH

be3 BUAMMBIX TpellvH, C MapajjieJbHBIMU UM Ha-
KJIOHHBIMH 10 7(0° HarjIacCTOBaHUSIMU K MPOI0IHHOM 1,4...1,6 8...10

OCH TOHHEJIsI
CrnabotpeurHoBatsie (10 2 TpeuwH Ha 1 M? 3a0051) 1,0...1,4 6...8
TpemuHoBatblie (0T 2 10 5 TpemmH Ha 1 M? 3a0051) 0,8...1,0 4...6

CunpHOTpeIMHOBAThIe (CBBIIMIE 5 TpemuH Ha 1 M?
0,6...0,8 2.4

3200s1)

2. BBIUUCIIAIOT IMHUIO HAUMEHBILIETO COMPOTUBIICHUS (J1.H.C.) OTOOMHBIX IIITYyPOB, M:
Py
wy~52-k,-d- | —— (1.3)
pre-w
rae k, — ko3 dunment 3axuma (Tabnuue 1.8);

d — nmameTtp 3apsga BB, um;
Pns — IUIOTHOCTH BB B matponax (mpu 3apspkanun), kr/m® (Tabmume 1.9);
p — pacueTHas IJIOTHOCTh Mopojsl, Kr/m* (Tabmuie 1.10).

Ta6muna 1.8 — Koaddumment 3axuma

Iliomans ceyeHus: BbIpa-
Menee 20 20...50 bojee 50

0oTKH, M?
k, 0,7 0,8 0,9

Tabmuma 1.9 — IInotHocts BB B marponax nmpu 3apspkaHUH
Pus - 1073, K/ Pus - 1073, K1/
HaumenoBanue BB HaumenoBanue BB

M3 M3
AmmonnT Nel cxanpHBIN 1,45...1,58 Awvmonut IDKB-20 1,05...1,20
Ammonan Ne3 ckanpHBIN 0,90...1,10 Amvmonut T-19 1,05...1,20
AMMoOHaI 0,95...1,15 I'pammonan A-8 1,00...1,25
Hetorur M 0,95...1,20 I'panynur AC-8B 1,00...1,20
Ammvonut Ne6KB 1,00...1,20 I'panynur AC-4B 1,00...1,20
Junadranur 1,00...1,15 I'pammonut 79/21-b 1,00...1,25




Tabmuua 1.10 — PacueTHast m10THOCTH HOPOBI

Kosppunuent
2..3 4...6 7...9 10...14 | 15 u 6osee
KPenocTH Nopoabl
p, Kr/M° 2100 2500 2750 2900 3000

3. HazHavaroT paccTosiHEE MEX Iy IIITypaMu: Ui BpyOOBBIX — I10 CXEME ITPUHSITOTO BpyOa,

JUIsE OTOOMHBIX U MOAOMIBEHHBIX — 10 Tabmuue 1.11, nns kouTypHBIX — 1o Tabmuue 1.12.

Tabmuma 1.11 — PaccTosiHust MeXTy OTOOMHBIMH U TTOIOIIBEHHBIMU IIITypaMu

HaumenoBanue  mmy- Paccrosinue B 104X JI.H.C. W
poB MesKAY PAJ1aMH IIIIYPOB MesKAY IINYPaMH B psay

Ot0olinble 0,80...0,95 0,90...0,95
IlonouiBeHHbIE 0,70...0,85 0,70...0,90

Tabmuma 1.12 — PaccTostHus MEXy KOHTYPHBIMH LIITypaMu

Paccrosinue (M) B moponax
Koa¢ppuuuent kpe-
c1aboTpenHOBa-
OCTH IMMOPOIBI MOHOJIMTHBIX CHUIBHOTPEIINHOBATHIX
TBIX
2.3 0,6 0,7 0,6
4...6 0,5 0,6 0,7
7...9 0,4 0,5 0,6
10...12 0,3 0,4 0,5

B npaktuke 0OBIYHO MPUHUMAIOT PACCTOSHUS MEX/IY LIIYypaMU U pSAAaMU IIITypOB OJUHA-

KOBBIMHU.

[Ipu ncnonp30BaHUM KOHTYPHBIX IIITYPOB C MPOQHIBHBIMH HaJpe3aMHU-KOHIIEHTPAaTOpaMH

HaprDKeHI/Iﬁ pPaCCTOAHUC MCIKAY OTUMHU LIIIypaMH MPUHUMAIOT PABHBIM PACCTOSIHHUIO MCIKIY

OTOOMHBIMH IIIITYPaMHU.
4. OnpenenstoT HeoOX0AUMOE KOJTHMUYECTBO HIMYPOB:
N =N+ N, + N, + N,

rae N, — KOJIM4eCTBO KOHTYPHBIX IIITYyPOB;
N, — KOJIN4eCcTBO MOJOIIBEHHbIX IINTYPOB;

N, — Konu4ecTBO OTOOMHBIX HINYPOB;

N, — KOIM4eCTBO BPyOOBBIX LIITYPOB.

KonuuecTBO KOHTYpPHBIX IIITYPOB HAXOIAT MO (hopMyIie

No=Px i
a

K
K

rae p, — INEPUMCTP BI)Ipa6OTKI/I I10 JIMHUHU PACIIOJIOKCHUS KOHTYPHBIX HIITYPOB, M

a,, — PACCTOSIHUE MEXKAY KOHTYPHBIMHU LIITYPAMHU, M.

JIuHNs HaMMEHBIIEr0 CONMPOTUBIICHUS KOHTYPHBIX IIITYPOB, M:

9

(1.4)

(1.5)



w, = — (1.6)

e m — Kod(pPUIMeHT cOMmKEeHNs KOHTYPHBIX 3apsnoB (Tabmurme 1.13).

Tabmuma 1.13 — Koaddunuent commkeHnst KOHTYPHBIX 3apsiIOB

Kos¢ppunuent
2..3 4...6 7...9 10...14 15...20

KPenocTH Nopoibl
m 1,0 0,9 0,8 0,7 0,6

[Tnomane ceueHus 3a00s1, B3PhIBAEMYIO0 KOHTYPHBIMH 3apsiiaMu, M2, OIIPENEISIOT 1o (op-

MyJIie
KomuuecTtBo IIOAOIIBCHHBIX HIITYPOB
B
N =241 (1.8)
a

II
rae B — mmpuHa BeIpaOOTKHU 1O MOJIOIIBE, M;
@, — PACCTOSTHME MKy OJOLIBEHHBIMH IIITypaMH, M.
[Tnomanp ceuenus 3a00s1, B3pbIBaeMasi MOAOIIBEHHBIMU IIITyPaMU, M2
S,=w,-B (1.9)
KomnmaecTso BpyOoBeIX mimypoB NN, ¥ IUIOLIAb CEYCHHs 320051, B3pbIBacMast BPYOOBBIMH
3apsiiaMH, Sy, OLPEACIISIOT IO CXeMe BpyOa.
KonmnuecTBo 0TOOHHBIX HITTypOB HAXOMAT 1O (hopmyrie
N, = 21,27 “qe S,
ds - ksarx " Pss ky

(1.10)

e S, =S — (SK + S5, + SBP) — IUIOIIAJb CeYeHHUs 32005, B3pblBacMas OTOOMHBIMU 3apsiiaMH,
M?;
k.., — Koa(duuueHt 3anonHenus uiypa npu 3apsbxanuu (Tadnuue 1.14);
k, — xoab¢uumenT yrioTHeHus 3apsnos BB B mpouecce 3apsbkaHusi, JUIss POCCHIIHBIX H
I1acTuH4YaTeIX BB ky =1,05...1,15, ayis marpoHUPOBAHHBIX ky =1.

Tabnuua 1.14 — KoadduiueHT 3anonHeHus mimypa npu 3apspkaHuu

Koopuument  kpe- 2...3 4...6 7...9 10...14 15...20
nocri mopozst

i 0,50... 0,60... 0,65... 0,70... 0,75...

s 0,55 0,65 0,70 0,75 0,80

5. Ilocne omnpeneneHus KOJIMYECTBA IIIMMYPOB COCTABIISAIOT CXEMY PACIIOIIOKEHUS IIITypOB
Ha YepTeke IMONEPEeYHOro CeueHUs! BBIPAOOTKH, Ha KOTOPOM YTOUHSIOT KOJMYECTBO OTOOMHBIX
HITypoB U ob1iee komuyecTBo mmypoB (Pucynke 1.4).
6. Onpenenstor pacxon BB Ha nuki (3axoznky). BHauane moiyyaroT OpMeHTHPOBOYHBIN
pacxon BB, kr, mo ¢opmyme
Q:qc'S'lsax (111)

10



HaxonsaTt Maccy KOHTYpHOTO 3apsiia, Kr:

G = b Ky (1.12)
rae [, — m1yOuHa KOHTYPHOTO LIITypa, M;
k. — k03¢ (pUIMEHT KOHIIEHTPAIK KOHTYPHBIX 3apsAaoB, Kr/M (Tabmume 1.15).
Tabmuua 1.15 — KoaddumpenT KoHIeHTpaui KOHTYPHBIX 3apsiI0B
Kosbpumment 2.3 4..6 7.9 | 1014 | 15..20
KPenocTH Nopojbl
k. 0,25 0,30 0,35 0,40 0,45

ITpu pacuyere Macchl MATPOHUPOBAHHOTO 3apsiia HEOOXOAUMO UMETh B BUJY, YTO B LINype
JIOJDKHO pa3MeIarbes 1enoe ynciio narpoHoB BB. I1oatomy pacdueTHyro maccy 3apsiia KOppeKTH-
PYIOT C y4€TOM 3TOTrO YCIOBUSI.

O61ast Macca KOHTYPHBIX 3apsJI0OB, KT

Qu = a4 - Ny (1.13)
Cpennsist Macca BpyOOBOTO 3apsijia, Kr:
= B 1.14
Typ N_N. (1.14)
O6mras macca BpyOOBBIX 3apsIOB, KT
Qup = Tup - Nyp (1.15)
Macca oTO0HHOTO 1 OJOIIBEHHOTO 3apsA0B, K
Gon = @ (@ + Qy) (1.16)
TN =(N+DN,)

OOm1ast Macca OTOOMHBIX ¥ MTOJJOUTBEHHBIX 3apsI0B, KT
Qon = o ° (No + Nn) (117)
OO6mmit pacxon BB Ha muki, Kr:

QBB = QK + QOH + QBp (118)

11
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Pucynok 1.4 — Cxema k pacuery mapameTpoB bBP npu pa3paboTke TOHHENs Ha MOJHOE

CEYCHUe: Wy U W, — JL.H.C. OTOOMHBIX M KOHTYPHBIX IIIYPOB; G, G, G, — PACCTOSHUSI

COOTBETCTBEHHO MEXIY OTOOWHBIMH, KOHTYPHBIMA U IOJOWIBEHHBIMA LITypaMu; Sy,, S,

S, S, — miomaan cedeHns 3a00s, B3PHIBAEMbIE COOTBETCTBEHHO BPYOOBBIMH, OTOOIHBIMH,
KOHTYPHBIMU M ITOAOIIBECHHBIMH LIITypPaMHU

2 XOJ1 PABOTBI

Hcxonuble nanuble 1uist pacuera napameTpoB bBP npunsTh! 110 BapuaHTy 6 U IPUBEIEHBI
B Tabmuue 2.1.
Tabnuua 2.1 — McxoaHble 1aHHbIe (BapHaHT 6)
f S, m? B,m P,m LM lyps M

8 14,17 4,53 12,55 3,5 3,0

Jlnst mopoabl ¢ koaddummenTom kpernoctu f = 8 (kpenkue moposl) no Tadmune 1.3 mpu-
Haro BB ammonan B marponax; mo Tabmuie 1.4 marpon auamerpom 3,2 cM, JUTHHON 25 CM B Maccou
250 r. ITo Tabnune 1.5 koaddumment padorocnocodHoctu ammoHnana e = 0,91; npu 3apsikanun
00bryHBIME TIaTpoHaMHu ¥ = 1,10 (Tabmume 1.6); mioTHOCTH BB B marponax mpuHsTa cpeaHei s
muanaszona 0,95...1,15: p.. = 1050 kr/m® (Tabmuue 1.9); pacueTHas MIOTHOCTH MOPOABI IpH [ =
8 cocraBmser p = 2750 kr/m?® (Tabmuue 1.10). ITopona npunsTa C1abOTPEUIMHOBATON, IIOATOMY
w = 1,2 — cpennee 3HaueHue nuanazoHa (Tabmuie 1.7). B3pbiBanue 3apsioB 3JIEKTPUUYECKOE,
CpeAcTBaMHU MHUIIMHPOBAHUS TIPUHSTHI SJIEKTPOACTOHATOPHI.

1. Cpennuii ynensHslii pacxon BB o dpopmyne (1.2):

2
=10,3v8 -091-1,1-1,2=1,66 3 2.1
o= (03 + s ) v 2.)

2. JIuHMs HAaMMEHBIIEro CONPOTUBIIEHUST OTOONHBIX HIMypoB 1o ¢opmyne (1.3) npu k, =
0,7 (ceuerne S = 14,17 m? < 20 m?, Tabmume 1.8):

1050
= 52.0,7-0,032 - - 2.2
“o 70,03 \/2750-0,91 g = 009 (2:2)
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3. PaccTostHus Mexay miypamu: s 0T00MHBIX 1mmypos o Tabmune 1.11 — 0,9w, = 0,62
M, IPUHATO a, = 0,6 M (OAMHAKOBBIM MEXIY IIITypaMH U PSAAAMU LIITYPOB); IS HOJOUIBEHHbBIX —
0,8w, = 0,55 M; 171 KOHTYpHBIX 1IpU f = 8 B cIa0OTPEIMHOBATHIX Mopojax mo Tadmume 1.12 —
a, =0,5m.

4. HeoOxoauMoe KOIMYeCTBO mITypoB. KomndecTBo KOHTYpHBIX MITypoB 1o hopmyie (1.5)

npu p, = P =12,55m:
N, = 12,58 +1=26,1~ 26 (2.3)

0,5

JIMHYS HAUMEHBILIETrO COMPOTHUBIIEHHS KOHTYPHBIX IITYpoB 1o Gopmy:e (1.6) mpu m = 0,8

(f =8, Tabmuue 1.13):
w, = % =0,63 m (2.4)

[Tnomans ceuenus 3a00s1, B3pbIBaeMasi KOHTYPHBIMU 3apsiiamu, 1o popmyne (1.7):

S =(26—1)-0,5-0,63 = 7,88m> (2.5)
KonuuecTBo momomBeHHbIX MITypoB 1o ¢opmyie (1.8):
4,53
N ="+-+4+1=92~9 2.6
T 0,55 + ’ (26)

[Tnomane ceuenus 3a00s1, B3ppIBacMasi MOJOIIBEHHBIMHU IIITypamu, o Gopmyse (1.9):
S, =0,69-4,53 = 3,13m? (2.7)
Bpy0 npunsT BepTHKaNbHBINA KIMHOBOM: 110 Tabmume 1.1 mis kpenoctu f = 8§ — BoceMb
ITypoB (YeThIpe Naphbl) ¢ paccTosiHueM Mex 1y napamu 0,4 M 1 yriiom HakjioHa 65° K IIIOCKOCTH

3a00s1; IIoIaAb ceveHus 3601, B3pbiBacMasi BpyOOBBIMH 3apsiamH, 1o cxeme Bpyba Sy, = 1,5 M2,

[Tnomans ceuenus 3a00s1, B3pbiBacMasi OTOOMHBIMU 3apsaMu:
S, =14,17— (7,88 4+ 3,13 + 1,5) = 1,66m" (2.8)
KommaectBo oT6oiiHBIX mmypoB o ¢opmyse (1.10) mpu k., , = 0,70 (f = 8, Tabmume 1.14)
u k, = 1 (narporuposantoe BB):
. 1,27-1,66-1,66
°0,0322-0,70-1050 -1

4,65 ~ 5 (2.9)

OOm1ee koaruecTBO MITYypoB 1o Gopmyse (1.4):
N=26+9+5+8=48 (2.10)
5. I'lmybuna mmypoB u 3axoaka. [1yOnMHa OTOOMHBIX M KOHTYPHBIX IIITYPOB MPHUHSTA 110
3agaHuio [, = 3,5 M; Ipu 3TOM KO3 PHUIHUEHT UCIOIb30BAHUS LIITYPOB
a3
3,5

=~ 0,86 (2.11)

K
HAXOJIUTCS B pekoMeHIyeMbIxX npezaenax 0,8...0,9. [irybuna BpyOOBBIX IITypOB IPUHSTA HA
10 % Gonbwe: [, = 1,1 - 3,5 = 3,85 m. Jlornyckaemast Ii1yOHHA 3aXO/KH 110 YCIIOBHUIO yCTONIMBOCTH
BeIpaboTKH 1ipu f = 8 cocraBmnseT 4,0 M (Tabmumne 1.2), 9yro Gonpire npuHATOH [, = 3 M.
6. Pacxon BB Ha mukn (3axoaky). OpuentupoBounsrii pacxox BB o dopmyne (1.11):
Q =1,66-14,17-3 = 70,57 xr (2.12)
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Macca xoHTypHOTO 3apsaa no gopmysne (1.12) npu k, = 0,35 (f = 8, Tabmuue 1.15):
g, =3,5-0,35 = 1,225 kr (2.13)
PacueTnast macca KOppEeKTHUpPYETCs 10 LIEJIOr0 Yrcia marpoHoB Maccoi 250 r: nmpuHATo 5
HaTpoHOB, ¢, = 1,25 kr (anuHa 3apsaa 5 - 25 = 125 cm npu myoune mmypa 3,5 m). OGmmas macca
KOHTYPHBIX 3aps10B 110 ¢opmyie (1.13):
Q. =1,25-26 = 32,5 xr (2.14)
Cpennsis Macca BpyooBoro 3apsa no hopmyne (1.14):
1,2- (70,57 — 32,5)

Typ = 15— 96 = 2,08 kr (2.15)
Ipunsito 8 marpoHoB: ¢y, = 2,0 kr. Ob1as Macca BpyOOBBIX 3apsizoB 110 dopmyse (1.15):
Qp = 2,0-8=16,0 xr (2.16)

Macca 0T60IHOT0 1 OJOLIBEHHOTO 3apsiioB 1o Gopmyse (1.16):
70,57 — (32,5 +16,0)
Qo = 48 (26 1 8)

= 1,58 kr (2.17)

[Tpunsito 6 narpoHoB: ¢, = 1,5 kr. O61mas Macca OTOOMHBIX U MOJOLIBEHHBIX 3aps 0B IO
dbopmymne (1.17):
Q. =15-(54+9)=21,0 kr (2.18)
O6muit pacxon BB na nukn o ¢popmyie (1.18):
Q. = 32,56 +21,0+ 16,0 = 69,5 kr (2.19)
[TomydeHHBIH pacxox HEe MPEBBIIAET OPUEHTUPOBOYHOTO: Q.. = 69,5 kxr < @ = 70,57 kT.

OcHoBHbIE TapaMeTpbl 3a1poeKTHpoBaHHOro nacrnopra bBP ceenensl B Tabnuue 2.2.

14



Tabnuua 2.2 — OcHoBHbIe TapaMeTpsl acniopra bBP (BapuanT 6)

ITapamerp O0o3HayeHue 3HaveHue
Ty BB o AMMoOHan, MIaTPOHBI
3,2x25¢cm, 250 T
Koappumument padorocrocodnoctu BB e 0,91
Cpennuii ynenbHbiit pacxoq BB q. 1,66 xr/m?
JILH.C. OTOOMHBIX HITTYPOB wy 0,69 m
JILH.C. KOHTYPHBIX LITypOB W 0,63 m
Paccrosinue Mex 1y OTOOMHBIMU HITypaMu a, 0,6 m
PaccTosiHue Mex1y MOAOIMIBEHHBIMH IIITY- . 0.5 1
pamu
PaccrosiHue Mexay KOHTYPHBIMU LTy paMu a, 0,5m
KonundecTBo KOHTYpPHBIX HIITYPOB N, 26
KonnuectBo 0TOOMHBIX LIITypOB N, 5
KonnuecTBO NOJOIBEHHBIX IITYPOB N, 9
KonnuecTtBo BpyOOBBIX HITypOB Ny, 8
OO611ee KOIMYECTBO LIMTYyPOB N 48
['myOuHa 0TOOMHBIX U KOHTYPHBIX IITYPOB L, 3,5m
I'myOuHa BpyOOBBIX LIMYPOB Lip 3,85 M
I'my6uHa 3axonkn lyax 3.0m
KoadduineHTt ncnonp30BaHus MITypOB n 0,86
Macca KoHTypHOTO 3apsijia Qx 1,25 xr (5 matpoHOB)
Macca BpyOoBoro 3apsiga Tp 2,0 xr (8 maTpoHOB)
Macca oTOOIHOrO M MOJOIIBEHHOIO 3apsi-
Qo 1,5 xr (6 maTpoHOB)
JI0B
Pacxon BB nHa nukn Qup 69,5 kr (278 nmaTpoHOB)

BbiBoa: Takum o0pa3oM, [Uid BbIPAaOOTKM IUIOMIAAbI0 cedeHus 14,17 mM> B Kpemkux
CITA0OTPEIIMHOBATHIX TIOpPoax ¢ Kod(GUIMEeHTOM KpernmocTH f = § 3alpoeKTHpOBaH macmopt Oy-
POB3PBIBHBIX pa0OT Ha MOJIHOE CeUeHHUE: B KauecTBe BB npuHAT aMMoHaI B maTpoHax AMaMeTpoM
32 mm; B 3a00¢e pacrnoyiaraeTcst 48 MIMypoB, B TOM YHUCie 8 BPYOOBBIX (BE€pTUKAIBHBIN KIMHOBON
BpYy0), 5 0TOOIHBIX, 9 MOJOIIBEHHBIX U 26 KOHTYPHBIX; ITyOrHa ImypoB 3,5 M (BpyOoBsIx 3,85 M)
obecnieunBaeT 3axonky 3,0 M mpu ko3dduunente ucnonabzoBanus mmypos 0,86. O0muit pacxon

BB Ha nuki cocrapisier 69,5 Kr, 4TO COOTBETCTBYET MPUHATOMY yACIbHOMY pacxoay 1,66 kr/m>.
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1 TEOPETUYECKHUE CBEJIEHUSA

1.1 bypenue mmnypoB B 3a00e

ITpoxomueckuii MK HAYMHAETCS, KaK MPaBUIIO, C Pa3METKU B 3a00€ MECT PacIoloKEeHUs
IIITYPOB, BBITIOIHAEMOM B COOTBETCTBUH CO CXEMOI B TIACTIOpTe OYPOB3PHIBHBIX padoT.

Jlo Hadana pa3MeTKu M OypeHus LIMypoB 3a00i Moa3eMHON BBIPaOOTKM OCMAaTpPUBAIOT U
IIPUBOJAT B 0€30MaCHOE COCTOSHUE ITyTEM TIIATEIbHON 00OpPKU U NMPOCTYKUBAHUS MPH TOMOLIH
CHeNHaTbHOTO 000pHUKA (ATUHHOTO JioMa). [Toposy, 3IaroIly o Ipy MPOCTYKUBAaHUH XapaKTep-
HBII ITyXO0il 3BYK, U TIOPOZY, UMEIOIYIO0 BUIMMBbIE 3aKOJIbl, OTOMBAIOT U YAAJISIOT. YIAJSIOT TaKXKe
KYCKH [OPO/Ibl, HABUCILIUE WX 3a0pOIIEHHbIE B3PbIBOM Ha 00JIEJIKY MIJIM IMPOXOIYECKOE 000pyI0-
BaHUeE.

B kauecTBe mpoxoaueckoro o00Opyn0BaHHUs MOT'YT UCIOJIb30BAaThCS IIAXTHBIE OypHIIbHBIE
ycranoBkH (Pucynka 1.1), npenHa3zHadeHHbIe i OypeHHs LITypOB B MOPOJAX Pa3IU4IHON Kpe-
IOCTU TPU MPOBEJECHUN TOPHBIX BBIPAOOTOK, CTPOUTENHCTBE TOHHEJEH, a TakKe MpPU BEJCHUU
OYHUCTHBIX paboT B pynHukax. lInyper OypsAT BAoib ocu BbIpaOOTKH, B KPOBIO, OOKa M MOYBY
BbIpa0oTKH. B KauecTBe OypHIIBHBIX MAIIMH UCIIONB3YIOT pa3IndHbIe THITBI Iepdoparopos, Oypo-
BbI€ TOJIOBKH BpalllaTeIbHO-yJapHOTO IeHCTBUS (peXke BPaLaTeIbHOTO U yAapHO-BPaIaTeIbHOTO

JEHUCTBUS).

SR

A

1

Pucynox 1.1 — IllaxtHas OypuibHas ycTaHOBKa: | — momaTduk; 2 — MaHUOYIATOP; 3 —
OypuIIbHas TOJIOBKA; 4 — pama ¢ X0/I0BOM 4aCThI0; 5 — MyJIBT M CUCTEMA YIPABJIECHUS; 6 — IIPUBOJ
TexHuueckue XapaKTepUCTUKU OypUIIbHBIX YCTaHOBOK MpHBeeHbl B Tabnuue 1.1.



Tabmuua 1.1 — Texuuueckast XxapakTepucTUKa OypHIIbHBIX YCTAHOBOK

B TpaHCnOpTHOM NOJIOKEHUH,
3o0Ha OypeHusi H 00ypUBaHUSA
M
Ilno- Mo Yuc-
Brico- 1Iu- maap | Tun oy-| HocTh . | mo 6y-
Iy6u- . Tun xonoBoii
Tun ycraHoBKH Ta 30-| puna 00y-| pmiabHoii npu- pHIIB-
Mac- Ha Oy- Y4acTH mupu-|  BbI-
HBl Oy-| 30HBI puBa-| MallHHbI BOIA, HBIX | JJIMHA
€a, T| penus,| Oype- PeHit, HUS kBT Ma- i It
M | HES, M v 3a00s1, [IUH,
Mm? el
VBII 121 (YBII 101) 3 4 2 6-11 2 ITK60A 20 4,5 1,45 1,5 4
BK-2I1 3 4 2 6-11 2 ITK60A 20 5,7 1.4 1.4 5,5
ITneBmo-Ko-
2YBH-2I1 (YBLI 208) 32 4,5 2,5 6-14 2 ITK60A 20 6,8 L5 15| 6,25
necHast
YBA 7 8 41 25-50 2 ITK60A 100 9,5 2,6 35 14
CBY2MH (VB 304) 3,9 5,5 2,75 24 2| 1100-1-1M 14 7,1 1,87 1,75 6
CBY2K (YBII 401) 5 7,7 4 34 2 BIr'A-1M 18 9,2 2,4 2,81 13,9
I'ycennunas
CBKH2M (YBII 207) 32 4,4 2,5 6-12 2 ITK60A 14 6 1,3 1,3 5,7
BY-1b (YBII 202) 4 5 2,75 18,5 1 Br'A-1M 14 6,5 1,08 1,5 2,3
BYP2b (YBIII 302) 4,5 5,5 2,75 22,8 2 BrA-1M 14 K 7 1.3 15| 4,95
0JIECHO-
BKTI'-2 (YBIII 309) 4,5 4,5 2,8 22 2 I'T-1 14 72 1,32 1.4 55
penbcoBast
Onexrpu-
BY3-1IM (VB 204) 32 33 2,8 6-10 1 N - 8,2 1,15 1,25 5,4
YeCKHI
YBII-322]] (YBII
312) 4,4 6,9 3 8-22 2 I'bIl 55 11 1,75 2,3 12
[TneBMO-KO-
VYBIII-532]] (YBII
s01) 7,2 8,6 41 15-60 3 T'BIT 55 JiecHast 12,5 2,5 2,8 22
VBIII-32 (YBI 315) 4,6 7 33 11-27 2 I'el’ 55 10,5 1.9 2,8 18

IIpumeuanue. IlepBas mudpa THNa ycTaHOBKHM 0003HA4YaeT pa3sMEpPHYIO IpyMIly, IBE BTOpbIC
uudpsl — MOPSAIKOBBIA HOMep Monudukanuu, OykBa — HMHIAEKC MOIM(UKALINY, TUI MPUBOJA.
I'BI1 — nHeBmatnueckuit nepgoparop; I'bI" — ruapasnuyeckuii nepdoparop.

TexHuveckast MPOU3BOIUTENBHOCTh OYpHIIBHONW MallIMHBI:

B =V, -k, kg - kyey, M/Mun (1.1)

BCIT?

rae V., — MexaHudyeckas CKopocTb OypeHus, onpeaensemas ans MamuH tuna bI'A-1 no Tabnu-

ue 1.2
_ 30.
k. — ko> dunment yuera quamerpa mimypa, k, = a
k..., — KO3hQULUEHT yueTa HOTepb BpEMEHH Ha 3aMeHy OypOBOI0 HHCTPYMEHTA, IPUHUMAIOT
k.., =0,6...0,8;
k.., — KO3hOUIMEHT yyeTa NOoTepb BPEMEHH Ha BCIIOMOIaTeJIbHbIE ONEpalliy IIpU IepemMe-

IIEHUH MAIIMHBI OT LIIypa K LIIMypy, BKIodas 3a0ypuBanue, npunumatot k., = 0,8...0,9.

Tabmuua 1.2 — 3aBUCUMOCTh MEXaHUYECKOW CKOPOCTH OypeHus or kod(puIueHTa KpenocTu
TTOPOIBI

f 2 3 4 5 6 7 8 9 10
V,,m/mun | 2,20 | 2,00 1,80 1,65 1,50 1,35 1,20 1,10 1,00

DKcIUTyaTalioHHas TPOU3BOAUTEIBHOCTD OYypUILHOM YCTAaHOBKH:
B =60-F -k, -k ~knp-m6,M/q (1.2)

on HaL



i k,, — K03(hPUIMENT OTHOBPEMEHHOCTH PabOTHI OypHIILHBIX MAIIWH, MPUHUMAKOT k= 0,7...

0,8 mpu 23 mammnax u k,; = 0,5...0,6 npu 4-6 MammHax;

K yaq — KOOOOUIMEHT HANEKHOCTU OYPHIILHBIX MAIMH, MpUHAMAIOT k. = 0,8...0,9;
kyp — K09 dHUIHCHT [OTEPh BPEMEHH 110 OPraHU3alHOHHO-TEXHUYCCKUM IPHINHAM, Ky, =
0,75...0,9;

Mg — KOJIMYECTBO OypUIIbHBIX MAILMH HA YCTaHOBKE (arperare).

1.2 ITorpy3ka nopoasl B 3a00e

ITpu mpoBeneHun BbIpaOOTOK OYpPOB3PBIBHBIM CIIOCOOOM BO3HHMKAET HEOOXOIUMOCTH IO-
Ipy3KHd OTOUTON PYIIbI U MOPOJIbI B TPAHCIIOPTHBIE CPEJCTBA. DTO OAUH U3 HaUOOJee TPYAO0EMKHIX
Y TIPOJIOJDKUTENBHBIX pa00YMX MPOLIECCOB MPOXOUYECKOTO IUKIIA. DTOT MPOLIECC MEXaHU3UPOBaH
C TIOMOILBIO Pa3JIMYHBIX IOTPY30UHBIX MAIIMH U CKPEMEPHBIX KOMIUIEKCOB.

[To npuHIMIy paboThl MOTPY304YHBIE MALIMHBI JJI1 TOPU30HTAIBHBIX BHIPAOOTOK MOJpas3-
JIETISIOTCS] Ha MAIIMHBI HEMPEPBIBHOTO U MEPUOJUUECKOTr0 AeHcTBHs. OO1IMe BUIbI TOTPYy30YHbBIX
MalIlH NePUOUIECKOT0 U HEMTPEPHIBHOTO JEHCTBUS MpHBeieHbl Ha Pucynok 1.2, knaccudukanus

MIOTPY304HbIX MalIMH — Ha PucyHok 1.3.

Pucynoxk 1.2 — O6mme BUABI MOTPYy30UHBIX MAIIIUH MEPUOIUYECKOTO M HEMTPEPHIBHOTO JCHCTBUSA:
a — morpy3ouHas MammHa nepuonudeckoro nericteus ITTH-1C; 6 — morpy3ounas mamimHa
HenpepbiBHOTO neiictBus [THB-3
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Pucynoxk 1.3 — Knaccugukarus norpy304Hbix MalinH
ToHHenbHBIE SKCKaBaTOPbl. B BbIpaboTKax O0JIBIIOTO MOMEPEYHOTO CEYEHUS I TOTPY3KH

MIOPOJIbl MOXHO TNPUMEHSTH MOJHOIIOBOPOTHBIE OJHOKOBIIOBBIE AKCKABAaTOPbl HA I'yCEHHUYHOM
xony. ['abapuThl U KOHCTPYKIIMSI TAKUX 9KCKaBaTOPOB MPUCIIOCOONIEHBI Al pabOThI B MOI36MHOM
BbIpaboTKe. J1JIs 3TOr0 yKOpauuBarOT CTPEITy, KOTOPOH MHOTAA MPUIAI0T U30THYTYIO0 [-00pa3nyto
(opMy, yMEHBILIAIOT JJIMHY KOPITyca MAIIMHbI U YBEIMYUBAIOT IPOTUBOBEC.

[Ipumepom crnieruaaIbHOTO TOHHEIBHOTO KCKaBaTopa sSBISETCS dKckaBarop D-7515 (Pu-
CyHKa 1.4), KOTOpBIi IpeiHa3HaYeH AJIs IOIPy3KH OPOJbl KPYITHOCTHIO 10 650 MM Ipu POXOJIKe

BBIPaOOTOK ceueHnemM Oosiee 40 M? U IMIMPUHOK HE MeHee 5,5 M.
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Pucynok 1.4 — ToHHenbHBIN 3KCKaBaTop J-7515: 1 — HanopHbIN MEXaHU3M; 2 — CcTpea npsiMoi
JIOTAThI; 3 — KOBII C PYKOSATBIO; 4 — XO/10Bast TEJIEkKKa; 5 — KopIyc

B BrIpaboTKax BBICOTOM HE MeHee 5 M U UpHUHOI He MeHee 10 M MOXKHO TPUMEHSITh SKCKa-

Batop DII-1, co3manHbIi 1y IOrpy3KH CKaJIbHOW MOPOABI KpyIHOCTHIO 10 900 MM Ha IOJ3€MHBIX



paboTax B TOpHOI poMbIITIeHHOCTU. OCHOBHBIE XapaKTEPUCTUKHU dKckaBaTopoB I-7515 u OI1-1
npusezensl B Tabmune 1.3.

Tabmuma 1.3 — OCHOBHBIE XapaKTEPUCTUKHU IKCKaBaTOPOB

Iloka3arenn 2-7515 I11-1

EmkocThb KoBIIa, M3 0,75 1,0

Yucno NMKIOB B MUHYTY 2 3

Haubonbmnit paguyc yepnanus, M 5,5 8,5
HawuGonpmmuii paguyc pasrpy3ku, M 4,5 7,2
HawuGonbias BeIcOTa pa3rpy3Kku, M 4,7 5,1

Macca, T 17,0 35,6

TeopeTudeckas MPOU3BOAUTEIBHOCTD, M>/4 90 180

TexHHYECKYIO TPOM3BOJUTENHLHOCTD MOA3EMHBIX (TOHHEIBHBIX) YKCKaBATOPOB OIpE/es-

0T 1O (popmyIe
3
pr_ 60 - & -k, m°

<] )
tu q

(1.3)

riae 2 — BMECTUMOCTH KOBIIIA DKCKaBaTopa, M>;
k., — ko3¢ duuneHT HaNOTHEeH!s KOBIIA, IPUHUMAIOT: NIpU MenKoil ¢pakuuu (mo 100 mm) —
0,95...1,00; npu kpynHoii (kpynaee 400 mm) — 0,75...0,80;
t, — BpeMms nuKia yepranus, pasaoe 30...45 c.

TexHnyeckast IpOU3BOAUTENBLHOCTD NOTpy304uHbIX MamuH tuna [THb u IIITH npuanmaercs

[0 XapaKTepUCTUKaM KOHKPETHBIX MaIIMH, KOTOpBIE MpencTaBieHbl B Tabmune 1.4.



Tabnuua 1.4 — Xapakrepuctuku norpy3ounsix Mamus tuna [THB u [TTTH

MamuHbl HeNpepbLIBHOIO JefiCTBUSI CTyleHYa-
MaummHbI NepUOAMYECcKOro JeiicTBUS | TOH NMOrpy3KH /ISl TOPU3OHTAJIbHBIX BbIpado-

TOK

. Crynen- .
Tpsamoit > Ipsamoit
YaToil Imo-
MapameTpsl | norpysku MOTPy3KH
TPY3KH
UL TOpU- UL TOpU-
I8 Ha- NIH-1C | MOIH-2I NIH-3 | 1MIIH-5| NIIM-4Y
30HTAIIb- 30HTalIb-
KJIOHHBIX
HBIX  BBI- HBIX  BBI-
BBIpabo-
padortok paboTok
TOK
2IIHB-2 MHB-2 | IHB-3]
IIpou3BogUTENEHOCTD  TEX-
0,8 1,0 1,25 1,25 1,25 2,2 2,5 4 6
HUYECKas, M>/MHH
‘VceraHoBIIeHHAs MOIIHOCTb,
24 (50) (52) 21,5 21,5 31 70 114 142
kBT (1.c.)
EmkocTh xoBIIa, M* 0,2 0,32 0,5 0,32 0,32 — — - —
HawnGonpmmii  pasmep mo-
200 400 600 400 400 400 500 600 800
TPpy’kKaeMoro Kycka, MM
Bricora pasrpysku, MM 1300 1500 1650 1450 1450 He orpanuyena
OpOHT NOTPy3KU, MM 2200 - 3200 4000 4000 He orpannuen
T'abapuTHBIE pa3Mepsl, MM:
2250 2600 - 7435 8200 7800 7800 9000 10000
JUIMHA
HIHPUHA 1250 1450 1500 1400 1800 1600 1800 2700 2700
BBICOTA TPAHCIOPTHAs 1500 1750 1800 1725 1725 1250 1450 1900 2000
BBICOTA MaKCUMaJIbHAast 2250 2250 2800 2250 2250 2300 2600 3400 3900
Macca, T 3,5 5 6,8 9,23 10 7 11,8 26 34

DKcITyaTallMOHHas IPOU3BOAUTEIBHOCTD MTOTPY304HOIN MAIIUHBI:
3 60 - Vl; i kH K m®
Pn = v ko 21, ' + toox ; (14)
W Bk, kT Tl T

Ny

rae V. — eMKoCTh Ky30Ba BaroHa (camocBaia), M>;

PHT — TCXHUYCCKAA IMMPOU3BOAUTCIIBHOCTD HOI‘py30‘lHOﬁ MalIWHBI, M3/MI/IH;

k. . — KO>(pQULHMEHT HanoOJIHEHUs Ky30Ba, paBeH 1,1...1,2;

Ky, — K03 GULHCHT HEPaBHOMEPHOCTH pa30poca MOpO/bI IPH B3pbiBe, npuHumaror 0,85...
0,90;

k., — xo3bduIneHT HaJeKHOCTH NOTPY304HOI MamuHbl, npuauMaror 0,65...0,85;

l, — paccTosiHME OTKaTKU OT MOrPy304HON MAIIMHBI [0 ITyHKTa 0OMEHa BaroHOB (pa3MUHOB-
K#), 00619HO MpUHUMAOT 50...100 M;

V. — cpenHsis CKOPOCTh ABMKCHUS TpaHCHOpTa y 3a004, 00bryHO npuHuMaroT 80...100 m/
MUH;

typ — BPEMsl Ha IIPULETIKY U PACLEIKY BArOHOB C [OrPy304HON MAIIMHOM (JUIs MALIMH THIIA
[1ITH), 06bpr9HO IpUHUMAIOT 1...2 MUH;

tnon — BpEM:, 3aTpadvnBacMOC Ha CMCHY COCTAaBOB BAroHOB, OOBIYHO MNPpUHHUMAKOT 5...10 MUH,

N, — KOJUYCCTBO BAaroHoB B COCTABEC, MIPUHUMAIOT U3 pacucTa MaKCUMAJIbHOI'0 BE€Ca rpysa,

B

BO3MOXKHOTO JIJIsl OTKATKH.
tﬂO
ITpu morpy3Kke B OIMH BaroH WJIM CaMOCBAJI BHIPAKEHUE —** TIPUHUMAIOT PABHBIM HYIIIO;

KO3 PUIIMEHT yueTa BPEeMEHN Ha MAaHEBPBHl M OCTAHOBKU BO BpeMs paloTel k., MPUHUMAIOT
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paBHbIM 1,0 — npu norpy3ke B oauH Baros, 1,05...1,1 — B aBrocamocsain, 1,15...1,2 — B cocras
BaroHos tuna BIIK. Kosdduuuent paspbixieHus nopoast k, 3aBUCHT OT KPELOCTH IIOPOAbL U

npuHuUMaeTcs 1o Tadmuie 1.5.
Tabmuma 1.5 — 3aBucUMOCTh KO PHUIHEHTA Pa3phIXICHUS OT KPETIOCTH MOPOIBI
f 1...2 2...3 4...6 7...9 10...14 15...20

k, 1,7 1,8 1,9 2,0 2,1 2,2

1.3 OTkarka pyns! u3 3a0o0s1

JloctaBka anekrpoBo3amu. Hauboee pacripocTpaHeHHBIM BUAOM JIOKOMOTHBOB SIBIISTFOTCS
anekTpoBo3bl. 1o ciocoOy nutanus (Pucynka 1.5) ux nensat na konraktasle (KP, K) u akkymyss-
topHble (APII, APB). KoHtakTHbIE 31€KTPOBO3bI MOITYYatOT TOK OT KOHTAKTHOTO (TPOJUIEHHOTO)
MIPOBOJIA ¥ PENIbCOBBIX MYTEH, a aKKYMYJSTOPHBIC MUTAOTCS OT aKKyMYJISITOPHBIX Oarapeii, pacmo-

Jararomuxcs Ha CaMOM 3JICKTPOBO3E€ WJIM NPULICIITICHHOM K HEMY TCHACPC.

Pucynok 1.5 — CxeMa 31eKTpOBO3HOM OTKATKU: @ — OTKAaTKa KOHTAKTHBIM 3JIEKTPOBO30M; O —

OTKAaTKa aKKyMYJISITOPHBIM 3JIEKTPOBO30M; | — nuTaromuii kabesb; 2 — KOHTAKTHBIN IPOBOJ; 3 —

KOHTAKTHBIHN 3JIEKTPOBO3; 4 — peibChl; 5 — Kabeb BBICOKOTO HANPsLKEHU; 6 — TpaHcpopmaTop;

7 — BBINPSAMMUTEI; 8§ — KaMmepa NOACTAaHIUN; 9 — aKKyMYJISITOPHBIN 351eKTpoB03; 10 — 3apsaHas
kamepa; 11 — 3apsaubiii cron; 12 — akkymynsTopHas 6arapest



Tabnuua 1.6 — Texuuueckue XxapakKTepUCTUKU PYAHUYHBIX 3JIEKTPOBO30B

Macca, T Tla6aputel, MM Momur-
. Hlupuna | Tun nBuU-
Tun (cuenHoii IIMPH-| BBICO- HOCTb,
JUTHHA KOJIEH, MM rareJs

Bec, kH) Ha Ta kBT

4KP 4 (40) 3120 1300 1515 600 (750) ATHI2 2x12
600 (750,

TKPM1 7,9 (79) 4600 1500 - JTH33 2%33
900)
600 (750,

K10 10,6 (106) 4920 1350 - JTH33 2%33
900)

K14M 14 (140) 5210 1650 - 750 (900) JATH4b 2x46
600 (750,

KT14 14 (140) 5800 1350 - JATHA45 2x46
900)

APB7 7 (70) 4200 1350 1450 750 (900) JAPT12 2x10
600 (750,

AMS/] 8,7 (87) 4515 1345 1415 900) JAPTBM 2x13
600 (750,

APII10b 10,4 (104) 5500 1060 1500 900) JAPT23,5 2%23.5

APII14 13,4 (134) 5850 1350 1650 900 | HAPT23,5 2x23.,5

I'py30Bble BarOHETKHU MO CBOEMY KOHCTPYKTUBHOMY O(QOPMIICHHIO U CIOCOOY pasrpy3Ku

HACBIIMHBIX I'PY30B ACIATCA Ha CIICAYIOIINE TUIIBI:

BaroHETKH C NTyXUM Ky30BoM (Tur BI'), y KOTOpBIX Ky30B ECTKO IPUKPEILJIEH K paMe;

BaroHeTKu ¢ MOHHOHW pa3rpyskoii (B/I, BJIK), umeromue Gonee CIOXHYIO KOHCTPYKITUIO,
yeM BaroHeTka BI, onHako 1o3BoJstoIye UConb30BaTh 00J€e COBEPUICHHBIH U IPOU3BO-
JUTENbHBIN CIIOCO0 pasrpy3KH;

OITPOKHIHBIC BarOHCTKHU BO, Y KOTOPEBIX KY30B BBIIIOJIHEH C KOHCOJIBHBIMH OCSIMHU Ha TOp-
HECBLIX CTCHKAaX BArOHCTKHU, COIMMPAKCHHBIX IMOJABUKHO C BTYJIKAMU OIIOPHBIX KpOHIHTCfIHOB
IJIL KY30Ba; B TPAHCIIOPTHOM ITOJIOKCHHUU KY30B 3aKPCTIACTCA HEIIOABUIKHO,

CrieIMagbHbIC THIBI BarOHETOK, MPEIHA3HAYCHHBIE IS TPAHCIIOPTHPOBAHUS B OCHOBHOM
IITYYHBIX TPY30B B BUJIE TTAKETOB U KOHTEHHEPOB C B3PHIBUATHIMHU, ITTHHHOMEPHBIMHU MaTe-
puanamu, 60IbIIErPy3HOTO 000PYIOBaHNUS, APOUHOTO KPEIUJICHHUS,

MaCCAKUPCKUEC BArOHCTKU, IIPCAHAZHAUYCHHBIC IJI IICPECBO3KU pa60qero IepcoHalia K MECTy
IMPON3BOACTBA pa60T.



Tabnuua 1.7 — Texuuueckue xapakTepUCTUKH IPy30BbIX BalOHETOK

BmecTn- Jlnuna mo
Tun u Tu- I'py3onoas- IIupuna Macca,
MOCTb  KY- Koses,, mm | Oydepam,
nopasmep €MHOCTB, T Ky30Ba, MM KI
3oBa, M*? MM
BI°0.7 0,7 1,8 600 1250 850 550
BI'l.2 1,2 2,5 600 (750) 1850 1000 807
BI2.0 2,0 5,0 750 (900) 3070 1250 1510
BI2.2 2,2 5,5 600 (750) 2950 1200 1450
BI'4.5A 4,5 13,5 750 4100 1350 4200
BI9A 9,0 27,0 750 (900) 8000 1350 8900
BI'10A 10,0 30,0 750 (900) 7300 1800 9500
BO-0.4 0,4 1 600 1300 870 490
BO-0.8 0,8 2 600 (750) 1900 1000 650

Bug TPpaHCIIOPTAa AJId OTKAaTKH MOPOAbI U3 32004 MPUHHUMAIOT UCXOs U3 pa3MCPOB U YKIIOHA

BBIPA0OTKH, MPOU3BOAUTEIHLHOCTH MPOXOAYECKOT0 000PYIOBaHUS, IMHBI OTKATKU U MPUHSATON

TexHoJoruH paboT. Ilpu mmHe ToHHENs cBbime 2 KM U ykioHe 10 20 %o menecooOpaseH

PENbCOBBINM TpaHCIIOPT. B Oonee KOPOTKUX TOHHENSIX M MpH yKiIOHaX CBbImIE 20 %o UCIONb3YIOT

0€e3pesbCOBBIN TPAHCIIOPT.

Eciu TPAHCIIOPT COCTABJICH U3 BAarOHOB, CO6paHHLIX B COCTaB, TO H6‘06XO,Z[I/IMO paccunTarb

BE€C COCTaBa BaroHoB, BO3MOKHBIHN JJIs1 OTBO3KH JJICKTPOBO3aMH.

MaxkcuMalIbHBIN BEC IPYKEHOTO COCTaBa:

— IO YCJIOBHIO CLCIUICHUA KOJIEC DJICKTPOBO3a C peiibCaMU IIPpU TPOTaHUU C MECTa

(1000%),, — i — 108 - a,,)

PCLI_P

rp

Wep T2

C1x

— II0 YCJIOBHUIO TOPMOKCHHS I'PYKCHOI'O COCTaBa Ha CPECAHEM YKIIOHE

roe P

C1g

(10004, — i — 108 - a,) - By,

—P

p

— CIEMHOM BEC AMEKTPoBO3a, KH;

Wy 10

cq

Yyp — KOIDQUIMCHT CLEIICHHS KOJIEC C PENIbCaMU [IPH TPOTaHUH, IPHHUMAKOT paBHbIM 0,25

(%45 ipyu mBKeHMU — 0,17); ynenbHbIE BEIMYUHBI B CKOOKE M 3HAMEHATEIIE BBIPAKEHBI B

H/xH;

Wy, — YACIBHOE CONPOTHBICHUE IPY)KCHOM BATOHETKH [IPU TPOTaHUH, IPUHUMAIOT PaBHBIM

9 H/xH (ipu nuwxennu w,, = 8 H/xH);

1 — CpeHU YKJIOH TOHHEes, %o (unciaenHo pasen H/kH);

a, — MYCKOBOE YCKOpeHue, puHuMaroT paBHbM 0,3...0,5 m/c%;

a, — TOPMO3HO€ 3aMCJICHUC, M/Cz, onpeaACIsIEMOC B 3aBUCUMOCTH OT CKOPOCTH TpaHCIIOpTa

B Hayajie TOPMOXKEHHUs v, KOTOpas He JOJDKHA MPEBBIIATh 2...3 M/C, U JUIUHBI IIyTH TOPMO-

XKeHus [, KoTopasi Py IBKCHUU Ha PYKOBOJAILEM CITyCKe He JI0JKHA ObITh Oosee 10 m:



ay = o (1.7)

Z[J'Iﬂ pacuc€Tta NMpUHUMAKOT MUHUMAJIBHOC 3HAYCHUC Q INOJIY4YCHHOC H3 IBYX yCJIOBI/II>’I

Tp?
IBHXKCHUA.
MaKCI/IMaJ'IBHO BO3MOXHOC€ YHCJIO BarOHOB, OTBO3HUMBIX BHGKTpOBOSOMZ
PR
Gy + G,

rie G, — Bec rpysa B Barose, kH;
G, — Bec Barona (tapsl), kH.

O61ua51 MMPOAOJIKUTCIIBHOCTD peITIca TPAaHCIIOPTA IMPHU OTKATKE IMOPOALI B OTBAJI U3 3a004:

T, =t, +t,+t, +1, (1.9)
rae t,, — MOJIHOE BpeMsl TOrPpy3KH COCTaBa BaroHOB (CaMOCBaja), MUH:
n, -V -k
t, = —F——-= (1.10)
IDHT ' ka ' kH

t s — BPEMSI JIBHIKCHHS OT 320051 JI0 OTBaJIa X 0OPAaTHO, MUH:
_ 2- LOT

t,=—— 1.11
60 v, (1.11)
rae L, — cpenHee paccTosHue OT 32004 10 OTBaNa, M;
Vgp — CPEHSIS CKOPOCTH JIBIDKCHHS TPAHCIIOPTA, 00BIMHO prHUMatoT 10 m/c;
t, — BpPEMsI PasTPy3KH JUIs COCTaBa BarOHOB (CaMOCBAJIa), MUH:
by =My - by (1.12)

rie t, , — BpeMs pasrpy3ki OAHOIO BaroHa, IPMHUMAIOT PaBHEIM | MUH;
t

MUH, IJIs1 cocTaBa BaroHoB — 8...10 mMuH.

w — BpEMs Ha MaHEBPBI U OCTAHOBKHU B TEUEHHUE peiica, I CaMOCBaJIOB IPUHUMAIOT 2...3
KonuuecTBo cocTaBoB BaroHOB (CaMOCBaJIOB), HEOOXOAUMBIX AJIs 00€CIeYeHHs HENTPEPhIB-
HOM paboThI MOrPY30UHBIX MAIIMH:

t,+t, +t
n, = <+") Mgy (1.13)

bad
rae n,,, — YUCJIO0 IIOTPY30YHBbIX MAIllUH B 3a0o0e.

[TorpeGHOE YKCI0 peicoB Ik BBIBO3KK MOPO/BI 32 IIUKIT:

EALLY 1.14
p_nB'V;'kH.K ( )

rae [,,, — AJUHA 3aX0/KH, M (OPUEHTUPOBOYHO NIPUHUMAETCS paBHOM NTyOMHE LIITYyPOB).

1.4 IlpoBeTpuBaHue 320051 MPHU MPOXOIAKeE

Jl11s BBIOOpA cXeMbl BEHTUISILIUK TPU TIPOXOJKE TOHHEINS YYUTHIBAIOT CIIOCO0 pa3paboTKu
opozs! B 3a00€ 1 BUA npumMeHsiemoro Tpancnopta (Pucynok 1.6). [Ipu 6ypoB3psIBHBIX paboTax,

NPUMCHCHUHN TOHHCJICTIPOXOAUYCCKUX MAIIHWH U PCIIbCOBOIO TPAHCIIOPTA UCIIOJIL3YIOT BBITAXKHYIO
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cxemy, Mpu OypoB3pBIBHBIX pabOTax M aBTOTPAHCHOPTE — KOMOMHHUPOBAHHYIO (IIPU B3pbIBE —
BBITSKHYIO, ITPU ITOTPY3KE NOPO/bI — MPUTOYHYIO), TPH TOHHEIENPOXOAUECKUX MAIIMHAX U aBTO-

TPAHCIIOPTE — TOKEe KOMOMHUPOBAHHYIO (y 320051 — BBITSDKHYIO, TIO TOHHEIIO — MPUTOYHYIO).

| 1
- D)
o) 1 2
s 1
—
8) ] 2

— \ - 1

[ ¢ /|| 1 B R — {

Pucynok 1.6 — Cxema BEHTHIIALIUM [TPU IPOXOJIKE TOHHENS: a — MPUTOYHAS; O — BBITSDKHAS; B —
KOMOMHHMpOBaHHas1; 1| — BEHTHIIATOPHI; 2 — TpyOONpoBoJ; 3 — nepeMbluka

Heo0xomumoe Komn4ecTBO BO3ayXa AJIsl MPOBETPUBAHUS JIOJDKHO OMPEENISITHCS C YIETOM
cenyomux (paKTopoB: MO HAMOOIBIIEMY YHCITY JIOICH, HAXOIAIINXCSI OMTHOBPEMEHHO B TOHHEJIE;
110 MUHUMAJIBHON CKOPOCTH ABM)KCHUS BO3/IyXa B TOHHEJIE; TI0 KOJIMYECTBY SIZIOBUTHIX ra30B, 00pa-
3YIOLIUXCS TIPU MPOU3BOJICTBE B3PBIBHBIX PA0OT; MO KOJIMYECTBY BPEAHBIX ra30B, 00Pa3yOIUXCs
1pu paboTe ABUTATENCH BHYTPEHHETO CTOPAHUS U MPU IPOU3ZBOJICTBE AIEKTPOCBAPOUHBIX palOT.

Heobxomumoe komu4ecTBO BO3AyXa JIsl IPOBETPUBAHUS:

— TIpH B3pBIBHBIX paboTax y 3a00s
k(S —1,) lyy-p M3

VS-S, t ¢

rae k, — xo3ddumnuent, pasueii 48 mpu S > 20 M? 1 26 pu S < 20 M?;

Q, = (1.15)

[, — MakcHManabHO JOIMYCTHMOE PACCTOSHUE OT KOHIA BEHTHIIALMOHHOK TpyOBI /10 32001,

onpezenseMoe 1no popmyne
ly=958"4/Syp+5 (1.16)

rae S — TUIoIma s CeUYeHUs BRIPAOOTKH, M?;
STP — MJIOLIAb CEYCHHSI BEHTUIISIIIUOHHOM TPyOBI, M%;
t — Bpems NpOBETPUBAHUS, C;

l

p — IUIOTHOCTH MOPOJIBI, T/M?;

oy — DIyOuHa miypa, M;

— TIpH IBWKEHUU aBTOMOOWJIEH TI0O TOHHEITIO

L 20\ w3
QaB:kHI‘.n 4’5t_T (1+_)3MT (117)

Uy
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rae k. — Ko3(hHUINEHT HePaBHOMEPHOH KOHIICHTPALMH BPEAHBIX I'a30B, IPUHIMAIOT PAaBHBIM
1,1;
N — YUCJIO0 MAIUH, HaXOAAIMXcs B 3a00e€, ex.;
L, — nnviHa TOHHENS, M;
1., — MPOAOIDKUTEIBHOCTh NMOTPY3KH, IpuHUMaeMas o ¢popmyie (1.10), c;
v,, — CKOpPOCTb JBMKEHHsI MaIlIUH, M/C;
— IO HauOOJIBIIEMY KOJMYECTBY JIFOICH, OTHOBPEMEHHO HAXOSIINXCS B 3200€

M3

QJI :kB'qB'NH’T (118)
rae N, — HauOoJbllee YUCIo JT0AEH B 32a00€, 00bIYHO IPUHUMAEMOE PABHBIM YIBOCHHOMY YHCITY
MIPOXOTYUKOB B CMEHE;
k, — xoaduuneHT 3amnaca Bo3ayxa, IpUHUMAIOT paBHbIM 1,1;
g, — HOpMa BO3/lyXa Ha OJHOTO 4eJoBeKa, g, = 0,1 m*/c;

— M0 MMHHUMAJIbHOM CKOPOCTHU ABUKCHU BO3yXa B TOHHCIIC
3

Qe = Voo * S, MT (1.19)

7€ V,,,,, — MHUHUMaJbHas CKOPOCTh JBIKCHUS BO3AyXa, IpUHUMaeMas paBHoi 0,3 m/c.

3areM CpaBHUBAIOT MOJY4YEHHbIE OObEMBI BO3JyXa MO 3TUM (QopMyaaM U HauOONBIIMN
00beM NPUHUMAIOT 32 PacueTHbI (. Jlist moxaun Bo3ayxa NPUMEHSIOT BEHTUIISTOPBI MECTHOTO
npoBeTpuBanus Tuna BM u CBM, meraminueckue, Npope3nHEHHbIE MM MOJIUMEPHBIE TPYOBI.
[Ton®op BEHTUIATOPOB OCYIIECTBIISIIOT B 3aBUCUMOCTH OT HEOOXOUMON MTPOU3BOJUTEIBHOCTH U
Haropa BeHTWISITOpa. [Ipon3BoIUTENBHOCTS MPUHUMAIOT ¢ yaeToMm 10 % 3amaca ot TpedyemMoro
o0bema Bo3ayxa.

Tpebyemblii Harop, co3/1aBaeMblil BEHTUIISTOPOM:

_65al Q) YE-QF (1.20)

B
II
B d5 2g . Sgp 9 a

h

rae [, — AJIMHA BO3yX0BOJa MEX/ly CMEXHBIMU BEHTUIISITOpaMu, 00bIuHO coctasisier 300...500
M;
> &€ — k03(GUIMEHT MECTHBIX CONPOTHBICHUI B TPOWHHKAX, OTBOAAX, KOJEHAX W T. IL.,
npuHUMaeMbld B npenenax 1,1...1,15;
d — nuamMeTp BO3IyXOBOJA, M;
a — ko3¢ dunueHT TpeHus B Tpybax, npuHuMaroT no Tabmure 1.8.

Tabmuma 1.8 — 3aBucumocts Ko PuIeHTa TpeHUs 0T JUaMeTpa TPyoObl BO3TyXOBOIA

d,m 0,4 0,5 0,6 0,7
oY% 0,00030 0,00025 0,00022 0,00020
2 XO1 PABOTbI

HcxonHble qaHHbIE 7S pacdyeTa MPUHSTHI 0 BapuaHTy 6 U npuBeaeHbl B Tadbmune 2.1.
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Tabnuua 2.1 — MicxoaHble naHHbIe (BapHaHT 6)

Beanuyuna 3HaveHue

Koag¢unuent kpernoctu nopoas! f 8
[InoTHOCTH TOPHO# Macchl, T/M? 2,1
@pakuust 1opobl KpyIHas

CpenHuil yKJIOH TOHHENS, %o 4
[Tnomane cedeHus: BEIpabOTKH, M> 27
Tun GypusbHOM yCTaHOBKHU BKT'-2 (VB 309)

[myObuna Oypenus miypa, M 2,4
Huametp mmypa, Mm 43

Tun norpy304HOi MalvHbI [1TTH-3

Cpennee paccrossHue ot 32005 70 OTBajia, M 2150
JlnaMeTp BEHTHISIMOHHON TPYyOBI, M 0,6
Bpewms nposerpuBanus, ¢ 3000

Yucno NpoxoI4MKOB B CMEHE, YEll. 3

Tun nocTaBOYHON MAalllMHBI BAPUAHTOM HE 3a/laH; B COOTBETCTBUH C BUJOM TPaHCIIOPTa
(penbcoBast OTKAaTKa Ha PACCTOSHHE CBBINIE 2 KM MpH YKIOHE 4 %0 < 20 %o) mo Tabmuue 1.6 u
Tabnuue 1.7 npuHATH KOHTAKTHBIN AnekTpoBo3 KT 14 (cuenHoi Bec PCLI = 140 xH) u BaroHeTkn
BI'4.5A (BmectumocTts 4,5 m?, Mmacca 4,2 T).

1. Pacuer mpousBoauTeabHOCTH OypuiibHbIX MamuH. [1o Tabmune 1.2 npu f = 8§ mexanu-
yeckast ckopocTb Oypenus V,, = 1,20 m/mun. Koadduument yuera quamerpa miypa npu 6ypeHuu
mammHou ['TI-1:

30
e

TexHuueckast IpOU3BOJUTENBHOCTS OypHiIbHOM MamHel 1o popmyne (1.1) npu k_,,, = 0,7

uk,, =0,85:

k = 0,70 (2.1)

P’ =1,20-0,70-0,7-0,85 = 0,50 m/Mun (2.2)
VYeranoBka BKI'-2 umeet nBe OypuibHble MaluHbl (mg = 2, Tabnune 1.1). Oxcrryaramu-
OHHasi MPOM3BOMTENBHOCTD OYyPUILHON ycTaHOBKH 10 (opmyne (1.2) npu k,, = 0,8, k. = 0,9,
Ky, =0.8:
P°=60-0,50-0,8-0,9-0,8-2=34,6 m/u (2.3)
2. Ilorpyska mopofsl B 3a00e. TexHuueckasi MpOU3BOIUTEIBHOCTh TOTPY304UHON MAIIUHBI
[ITH-3 no Tabauue 1.4 cocrasnser B = 1,25 m*/MuH.
MaxkcuMabHBIH BEC TPYKEHOTO COCTaBa IO YCIOBHIO CIEIICHHUS MPU TPOTaHUH 10 (op-
myne (1.5) npu a, = 0,3 m/c?, Wyp = 9 H/kH, ¢ =4 H/kH:
Q, = (1000 - 0,25 94+ 4108 0,3) - 140 140 — 213,?3 140

— 140 = 2160,3 xH (2.4)
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Topmo3zHoe 3ameniienue o gopmyse (1.7) npu ckopocTH B Hadasie TOPMOKEHUS v, = 2 M/
¢ U myTH TopMoxkeHus [, = 10 m:

22
a = = 0,2m/c? (2.5)

MaxkcuMasbHbIM Bec TpyKEHOTo COCTaBa 10 YCIOBUIO TOpMOXeHus 1o ¢popmyie (1.6):

1000 - 0,17 —4 — 108 - 0,2) - 140 144,4 - 140

Q., = ( ’ 2) —140= ——~——
P 8+4 12

Jns nanpHeIero pacuera NpyuHATO MUHUMAIbHOE 3HAUCHUE Qrp = 1544,7 xH.

— 140 = 1544,7 xH (2.6)

Bec rpy3a B Baronetke BI'4.5A u Bec Taps! (IpH MI0THOCTH TOPHOM Maccel 2,1 T/m3):

Gp=45-21-981=927xH; G, =42-981=412xH (2.7)
MaxkcumabHO BO3MOXKHOE YHCIIO BATOHOB B cocTaBe 1o gopmyie (1.8):
1544,7
= m = 11,5 ~ 11 BaroHos (28)

DKcITyaTalioHHasl TIPOU3BOIUTENBHOCTh TOTPY304HOM MamMHbI 10 Gopmyne (1.4) npu
k,.=115 k., =009, k,=08510 =100m™m, V=80 m/mun, t_, = 1,5 mun, ¢, = 10 Mun:

Hp > “mip mox
60-4,5-1,15 310,5 3
iy y— 2100 1 15410~ 103 30,17 (29)
9 Ligs0008s T T80 T L0t ’ 9

3. Otkarka nopojsl. [TonHOE Bpemst morpy3ku coctasa mmo ¢opmyie (1.10):
11-45-1,15 56,9

_ _ _ 2.1
"= 12509 085 0956 00 Mun (2.10)

Bpewmst qBrokeHust 0T 320051 10 oTBaa u 00parHo 1o dopmyie (1.11) npu vy, = 10 m/c:

22150
w010 7,2 MUH (2.11)
Bpewmst pasrpysku coctasa no ¢popmye (1.12):
t,=11-1=11 mun (2.12)

OOw1ast MpooKUTENBHOCTD peiica o ¢popmyne (1.9) npu ¢, = 10 MuH:
1,=595+72+11+10 = 87,7 mun (2.13)

KonnuecTBo cocTaBoB, HEOOXOIUMBIX JJISI HEMTPEPHIBHOW pabOThI OTPY30YHOM MAITHUHBI,
no popmyne (1.13) npu ogHOM NOrpy304HON MalIMHE B 3a00€:
99,54+ 7,24+ 11
< 59,5
[TorpebHOE YKCIO pelicoB ISl BRIBO3KH MOPOBI 3a MUKI 1o ¢opmyne (1.14) mpu nivne
3aXO/IKH, PaBHOMW r1yduHe wiypos (Iy,, = 2,4 M), u k, = 2,0 (Tabmuue 1.5):
27-24-20 129,6
PTI1-45-1,15 56,9

n = 1,3 ~ 2 cocrasa (2.14)

= 2,3 ~ 3 peiica (2.15)

4. Pacuer cuctembl BeHTWISILMK 3a00s1. [1n01maas cedeHnst BeHTUISIIUOHHOM TPYyOBI:

3.14 - (0.6)2
g _314-(06)

— 2
. = 0,28m (2.16)
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MaxkcuMaiabHO JTOIyCTHMOE PACcCTOSHUE OT KOHIIA BEHTHWJIALIMOHHOM TPYOBI 10 32005 110
tdbopmymne (1.16):
[, =27-/028+5=193m (2.17)
KonnuecTBo Bo31yxa mpu B3pbIBHBIX paboTax mo gopmyse (1.15) (koaddunuenr k, = 48,
Tak Kak S =27 m? > 20 m?):

48 (27— 19,3) - 2,4- 2,1 3
g, = 8- 3) 2421 g g™ (2.18)
/270,28 - 3000 c

KonuuecTBo Bo3ayxa npu IBUKEHUH MAIlIMH 110 TOHHENIO 1o ¢opmyne (1.17) npu oxHoi
MaluHe B 3a00e, v,, = 5 M/C U IPOJOIKUTENBHOCTH MOTpy3kH ¢ = 59,5 mun = 3570 c:
2150 20 M3
=114/45  —— - |1+ — | =4,06— 2.19
s ’\/’ 3570<+5) e ( )

KonuuecTBo Bo3myxa o uncity jroneid (HanOobIiee Yuciio JIroael B 3a00€ — YIBOCHHOMY

qucity npoxoxuukos: N, = 6) no popmyne (1.18):

3
Q,=1,1-0,1-6=0,66— (2.20)
C

KonmudecTBo BO3yXa M0 MHHUMAITLHOW CKOPOCTH JIBIKEHUS Bo3myxa 1o hopmyie (1.19):

3
Q.. =03 27 =812 (2.21)
C

Haubonbiiee komuuecTBo BO3ayxa TpeOyeTcs 110 yCIOBHUIO B3PbIBHBIX pa0OT: MPUHUMAETCS

pacuerHslit pacxon @, = 12,37 m*/c. IIpon3BoAUTENIbHOCTS BEHTHIISITOPA C yueToM 10 % 3anaca:

3
Q,=1,1-12,37 = 13,61 — (2.22)
C

TpeOyemsiit Hartop BeHTHIsITOpa 110 (hopMmyte (1.20) mpu o = 0,00022 (Tabmune 1.8), [, =
300m, > E=1,15:
_6,5-0,00022 - 300 - 185,2 1,15 - 185,2

h
’ (0.6)5 2081 (0,28

= 1160 ITa (2.23)

OcHoBHbBIE pe3yNbTaThl pacuera cBeeHbI B Tadmure 2.2.
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Tabnuua 2.2 — OcHOBHBIE pe3yJIbTaThl pacuera (BapuaHT 6)

B

ITapamerp O0o3HayeHue 3HaveHue
Mexanndeckasi CKOpOCTb OypeHust V., 1,20 m/MuH
TexHu4eckast MPOU3BOAUTEILHOCTD OypUIIb-
. F 0,50 m/mMuH
HOM MaIIuHbI
OKCIUTyaTallMOHHAs  MPOU3BOJUTEIBHOCTh R
FE 34,6 m/u
YCTaHOBKHU
Texuuueckas npousBogurensHocTs [1TTH-3 P 1,25 m*/mun
MaxkcuManbHBIM BeC COCTaBa M0 CLEIICHUIO Qrp 2160,3 xH
MaxkcumanbHbBIl BEC cOCTaBa MO TOPMOXKE-
Qrp 1544,7 xH
HUIO
Uucno BaronoB BI'4.5A B cocrase Z 11
OKCITyaTallMOHHAs — MPOU3BOJUTENBHOCTh
P? 30,1 M*/u
MOTPY3KHU
Bpewms norpysku cocrasa t, 59,5 mun
[IponomxuTenbHOCTH peica 1, 87,7 MuH
Yucno coctaBoB N, 2
[TorpeGHOE YKCII0 PEHCOB 3a UK N, 3
Paccrosinue ot TpyOsI 110 32004 L 19,3 m
PacuetHblil pacxos Bo3yxa @y 12,37 m*/c
[Ipon3BOANTENBEHOCTh BEHTUIISITOPA Q. 13,61 m*/c
TpebOyemblil HarOp BEHTUIISITOPA h 1160 I1a

BoiBoa: B Xone BBIMOJHEHUs PaOOTHI A BBHIPAOOTKHM cedeHHeM 27 M? B MOpojax ¢

koddunmenrom kperoctd f = 8 momoOpaHO W PACCUUTAHO MPOXOAYECKOe 00OpyIOBaHUE:

OypmiibHas yctaHoBka BKI'-2 skcrutyaraiinoHHON MPOU3BOAUTENBHOCTHIO 34,6 M/4, TOTpy304Hast

mamHa [1ITH-3 (TexHudeckas mpou3BOAUTEILHOCTh 1,25 M3/MuH, skcruryatarmonHas — 30,1

M3*/4); anekTpoBo3oMm KT14 3a peiic orkarsiBaercs coctaB u3 11 Baronerok BI'4.5A mponomku-

TENBHOCTHIO petica 87,7 MUH, 7151 BBHIBO3KH MOPOBI 32 LIUKI TpedyeTcs 3 pelica IByX COCTaBOB;

JUIsL IPOBETpUBaHUA 320051 HeoOxoauM pacxon Bozayxa 12,37 m?/c, pa3BUBaeMblil BEHTUISITOPOM

npou3BoauTeIbHOCTHIO 13,61 M*/c ¢ Hanopom 1160 Ila.
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1 TEOPETUYECKHUE CBEJIEHUSA

1.1 O0mue moJIoKeHus

Bpemennas kpenb 10DKHA 00€CIEYMBaTh YCTOHYMBOCTH BBIPAOOTKH 10 BO3BEACHUS IO-
CTOSIHHOM 0071e/1KH. B coBpeMeHHOI TpakTHKe TOHHEJIECTPOEHUsI HauOoJIblIee pacpOCTPAHEHNE
MOJYYHITU KPENU U3 aHKEPOB, HAOPBI3r-0eTOHA M METANTMYECKHUX apoK, a TAK)Ke KOMOMHHUPOBaH-
HBIE KOHCTPYKIINH, B KOTOPBIE BXOMAT JIEMEHTHI KPEIH PAa3IHIHBIX THITOB.

KoHCTpyKIIH 1 TEXHOJIOTHIO YCTPOICTBA KPEH BEIOUPAIOT ¢ COOIIIOIEHUEM TPeOOBaHU
JEWCTBYFOIIMX HOPM ITPOSKTHPOBAHMUS U CTPOUTENILCTBA TOHHEJIEH HCXO/IS U3 CTETIEHU yCTONYNBO-
CTH TIOPOTHOTO MAacCHBa, B KOTOPOM 3aKJIabIBAETCsI TOHHEIb. [10 CTerneHn yCTOMYMBOCTH TOPHBIX
MOpOJ] B MPAKTUKE TOHHEJIECTPOCHUS BHIOMPAIOT KOHKPETHBIA TUII BPEMEHHOW Kperu, Hanboee
11e71Ieco00pa3HbIi Il JaHHBIX yCI0BUA. Kareropuu mopos 1o crenenn ycToiunBOCTH HPUBEICHBI
B Tabmume 1.1.

Tabnuna 1.1 — Kareropuu nopos o creneHu yCTOMuMBOCTH

JlonycTUMBIE CPOKH
Karero- [ Koadppuun- . .
CreneHb yCTOHYH- | OOHAKEHHUS BbIpa- YieabHbIH
pusi 1O- | eHT Kpemno-
BOCTH | OOTKM (10 yCTAHOBKH Bec, /M
poxn ctu f .
BpPeMEeHHOM KpenHn)
Bnonne  ycroium-
I > 10 Heorpannuenno >29
BEIC
II 8...10 VYcroiiunBbIe Jlo 6 Mecs1eB 2,629
Cpenneli  ycroiuu-
III 5..8 10...15 cyrok 1,9-2,5
BOCTH
v 3...5 Heycroliuusie Memnee 1 cyTok 1,3-1,8
Becpma Heycroifun- | OOHakeHHE HE AOIYycC-
V <3 <13
BBIE KaeTcs
Bonbmioe 3HadeHune AJis yCTOMYMBOCTU BBIPAOOTKH MMEET COCTOSIHHE TPEIMHOBATOCTH

CKaJIbHBIX ITOPO/. Ilo crenenun TPECIIMHOBATOCTH ITOPOAEI PA3AC/IAIOT Ha IIATh KaTeFOpI/Iﬁ, KOTOpPBIC

OIICHUBAIOTCS 1O KO3 PULIUEHTY TpelmnHoBaTocTH MaccuBa (Tabmuie 1.2).



Tabnuma 1.2 — Kareropuu mopos 1o CTeneHu TPEIUHOBATOCTH

KosmmuectBo OpueHTHPOBOYHOE Kos¢punuent

Crenenb TpemIMHOBATO-
TpemiuH Ha 1 M? | paccTosiHHE MEXIY TPEeLMHOBATO-

CTH NOPOJ
32009 TPelmMuHAMH, M cTu k,
Herpemmnosarsie Jo 1 - 1
CnaGoTpenHoBaThIe 1...2 1...2 1,5
TpemmHoBaTHIE 2.4 0,5...1 2
CUbHOTPEIMHOBATHIE 4...10 0,2...0,5 2,5
Paznpobnennbie Bospre 10 Mensire 0,2 -

VYIOBIETBOPUTENBHYIO YCTOWYMBOCTH BEIPAOOTKH MOTYT O0OECIIEUUTh Pa3IMYHbIE THUIIBI U
cOYeTaHUs 1eMEHTOB Kpenu. [losTomy nmpeamnouTeHue cieayeT oTaaBaTh TeM, KOTOpble TPeOyroT
HaWMEHBIINX TPY03aTpaT Ui CTOUMOCTH.

Tun BpeMEHHON Kpemnu Uil KOHKPETHBIX YCJIIOBHM, MCXOAS U3 CTEIEHH YCTOMYMBOCTH
TOPHBIX HOPOJA, UX TPELIMHOBATOCTH, BBHIBETPUBAEMOCTH U OOBOIHEHHOCTH, OPUEHTHPOBOUHO
BbIOMPAIOT HA OCHOBE OIBITAa CTPOUTENIHCTBA MOJ3EMHBIX COOPYKEHUH.

Pacyer KOHCTPYKTHBHBIX MapaMETPOB BPEMEHHOW KPEMM BBIMOIHIETCS AJI Pa3IU4HbIX

TUTIOB KPETH CISAYIOIMHUM 00pa3oM.

1.2 AnkepHasi Kpenb

JlnuHa paboueit yactu ankepa (Pucynka 1.1), m:
_0,75-B-k,

L, 7

(1.1)

rae B — mmpuHa BeIpabOTKH, M;
f — ko3 dUIEEeHT KPermoCcTH OPOIBL;

k, — xoaddunuent TpemunoBarocti Maccusa (Tabmume 1.2).

-3

R ho e o g
Pucynok 1.1 — PacueTHas cxema ankepa: | — ankep; 2 — m1aii0a; 3 — rpaHuiia 30HbI BO3MOXKHOTO
oOpyIIeHHS

JlnuHa 3aMKOBOM 4acTH [, MpUHUMAETCA: Ui KJIMHOBBIX aHKepOB — He MeHee 20 cM, s

xKene300eToHHBIX — B npefenax 30...60 cm.
OOm1ast ;yMHa aHKepa (C y4eToM BBICTYIAIOIIEH U3 TIOPO/IbI YacTH aHKepa JUIHHOM [, = 10

CM), M:

L=10+1+1 (1.2)
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[TpouHOoCTh 3aKperieHHsT 3aMKa aHKepa B mopoxae N MPUHUMAIOT: IS KIHMHOIIEIEBBIX
ankepoB — 90 xH mpu 3amke nuamerpom 25 mm u 60 xkH npu 3amke auamerpom 36 mm; ais
JKeJIe300eTOHHBIX aHKepoB, KH, — 1o dopmyrie

N=103 71

dy - T, (1.3)

3 cT [oi
rae d., — AuaMeTp CTEepKHs aHKepa, M, IPUHUMAEeMbIi paBHBIM OT 14 110 20 MMm;
Ty — YAEIBHOE CLETUIEHNE OETOHA C ApMUPYIONIUM CTEPIKHEM, TPUHUMAEMOE paBHbIM 45107
I1a (mpu cpoxke TBepaeHuUs 6 4).

HpeHCHLHOG pPacCTOAHUC MCKIAY aHKEpaMHu IO YCIOBHIO Hecymeﬁ CITOCOOHOCTH 3aMKa

(Pucynka 1.2), m:

CS: JUISL KITMHOBBIX
pHHBIX — B pezenax

haromeii n3 mopombt

RGN nBowam e 2
Pucynok 1.2 — Cxema k pacueTy aHKEpOB Ha 3aXOAKY
YTo0bI UCKITIOYUTH BO3MOKHOCTh 00pa30BaHMsI BbIBAJIOB MEXKAY aHKEPAMHU, JOJKHO OBITH

BBITIOJIHEHO yCoBHE a,, < [,

ITpu 3TOM AyIMHA aHKepa HE MOXeET ObITh MeHee | M. B cUIBHOTpEIMHOBATHIX MOpogax
paccTosiHAE MEXKTy aHKEpaMH CIICAYeT yMEHbIIHTH 10 0,50,

Pacuernas Harpyska Ha ankep, kH:

P=15-p-a®-1, (1.5)

TJ€ @ — MPUHSITOE (OTKOPPEKTUPOBAHHOE) PACCTOSIHIE MEXKIY aHKEPAMHU, M.

Paccrosinue a KOppeKTUPYIOT ¢ yU4€TOM TOTO, YTOOBI OHO OBLIIO KPATHBIM JIJTMHE 3aXOJIKH

3ax’

JlmaMeTp CTep KHS aHKepa, CM, KOPPEKTUPYIOT 1o Gpopmyrie

(1.6)

rge R, — pacyeTHOE CONPOTUBIICHUE MaTepualla CTEPKHS aHKepa Ha pacTsKeHHe; Ui cTanu R,
= 225 MIIa.

KonuuecTBo aHKEpOB Ha 3aXO0JIKY:



n, = a " 'sax (17)

rae L, — nepumerp cBoga BEIpaOOTKH, 3aKPETIICHHOTO aHKEPaMH, M.
[TapameTpsl BbIpaOOTKM NPUHUMAIOTCS B COOTBETCTBUU C pacueTaMH B IPEIbIIYLINX

paborax.

1.3 Kpenb u3 HaOpbI3r-6eToHa

Halppb13r-06eToHHas Kpenb NPUMEHSAETCS KaK B BUJIE CAMOCTOSTENIbHON KOHCTPYKIIUU, TaK
Y B KOMOMHHUPOBAHHBIX KOHCTPYKITUAX, T. €. TIPU COUYETAHUH C aHKEPAMH WJIHM METaJUTHYeCKUMHU
apkamu. [Ipu pacdere onpenesnsioT TONIUHY MOKPBITUS U 00beM HaOpBI3r-0eTOHA Ha ITUKIL.

TonmuHa NOKPHITHS U3 HAOPBI3T-0€TOHA, MPUMEHSIOILIETOCS B KaU€CTBE CAMOCTOSITENILHOM

xoHcTpykuuu (Pucynka 1.3, a), cm:
(1.8)

rJe g, — pacueTHoe aasienue, KH/mM? (MpUHUMAeTCs B COOTBETCTBUH € PACUECTOM B J1A00PATOPHO#

pabore Ne7);

m — K03 UIHEHT YCIOBUI paboThl HAOPHI3r-0eTOHA, ONpeeIsIeMblii 1o hopmyIe

m = mq + my (1.9)

my = 0,7 — U1 MIMHO3EMHUCTOIO LIEMEHTa, 1,0 — Ui IpyruX BUAOB LIEMEHTA;

mq = 0,7 — 1 c1aboTpeMHOBATHIX OPOJ, 0,5 — U1 TPELMHOBATHIX TOPOL;

ki, — ko3 PULIMEHT BIUSHUS MHUPHUHBI BBIPAOOTKHU U KPEMOCTHU MOPO/IbI, ONIPEIENIIEMBbIH 110

Tabmume 1.3

R,, — pacueTHOE CONpOTHBIIEHHE HAOPBI3r-0eTOHA IIPH OCEBOM pacTsbkeHud, klla, onpene-

nstemoe o Taonure 1.4.

& PacierTomen Prapd X+

er TonHens PI3.pdf / O6nako Mailru
® CopawmssObnako & Cravams dain
18+ Pr3.pdf 64/98 — e+ [H )

Ry - pacueTHOe ConmpoTH 1a0pbI3r-6eTOHa NP 0CEBOM
TOr0, YTOOBI OHO pactsokennn, KITa, onpenens -abn. 8.5.
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Tabnuua 1.3 — KoaduumeHnTt BnusiHUS ITUPUHBI BBIPAOOTKU M KPETIOCTH HOPOAbI

Kos¢duuuent xpemno- 3HauyeHMe k; NpU LIUPHUHE BHIPAOOTKH, M
cTH nopoas! f 4 6 8 > 10

3 0,2 0,1 — -

4 0,4 0,3 0,2 _

6 0,9 0,8 0,7 0,6

>8 1,0 0,9 0,8 0,7

Tabnuma 1.4 — PacyeTHOe cOnpoTUBIIEHHE HAOPHI3r-0€TOHA MPU OCEBOM PACTSHKEHUH

Haopsbi3r-6eTon

Pacuernoe conporusienue R,;, klla, npu kn1acce Ha-

Opb13r-0eToHa

B25 B30 B40
ApMUPOBaHHBIN 1,2 1,4 1,6
HeapmupoBannsIii 1,0 1,2 1,4

[Tpu apMUpOBaHHOM HAOPBI3T-OETOHE MOKPHITUE BHITIOIHIIOT MO0 METAILTUYECKON CETKE C
saueiikamMu 100x100 unm 150%150 MM 13 npoBoOIOKU JuaMeTpoM 6...8 MMm. CienyeT y4uThiBaTh
IIPHU 3TOM, YTO APMUPOBAHHBIM MOXKET OBITh TOKPBITHE TOJIIUHON HE MEHEE 6 CM.

TonmuHa MOKPHITUS U3 HAOPHI3T-OETOHA B COUYETAHWU C aHKepamu uiu apkamu (Pucyn-

ka 1.3, 0), cm:

/

p

h=10-ny - ay —2—

(1.10)

TJe PU TapaHTUPOBAHHOM PACUETHOM CIICTICHUH MOKPBITUS C MOPOAOH KOAPDUIIUEHT, 3aBHUCS-
mUHA 0T KOMOMHAaIMU BUIOB Kpenu: n, = 0,6 — npu coderanuu c¢ ankepamu, 0,7 — npu
COUETAaHUH C apKaAMU;

a — PAcCTOSIHUE MEX]Ty aHKepaMu (apamu), M, IPUHUMAEMO€E CaMOCTOSITENTFHO B TMANa30HE
0,5-2,0 m;

@ —

nsiemasi o popmyse

Harpy3ka OT BO3MOXKHOTO BBIBaJla TOPOJIBI MKy aHKepamu (apkamu), kH/M?, onpene-

gy =Ny Y-a (1.11)

Ny = 0,37 — npu couetanuu c ankepamu, 0,25 — npu coUeTaHUU C APKaAMH;
~ — yAENbHBINA Bec mopobl, KH/m?;
ks — K03((UIIMEHT BIUSHUS PACCTOSHUS MEXy aHKepaMH (apKaMHu) U KpernoCTU MOPOJIbL,

omnpenenseMslii mo Tabmure 1.5.



Tabnuua 1.5 — KoaduumeHnTt BnusiHUs pacCTOSHUS MKy aHKEpaMH U KPEIOCTH IOPOJIbI

Ko>ppuument kpeno- | 3HaueHue k£, NpH PacCTOSHAHN MeK1y aHKepaMH (apKaMu), M
CTH nopoas! f 0,5 1,0 1,5 2,0

<2 0,3 0,2 0,2 0,1

3 0,5 0,4 0,3 0,2

4 1,0 0,9 0,8 0,6

6 1,0 1,0 0,9 0,8

O0beM HaOpBI3r-0eTOHA HA UK, M*:
‘/1;6 = lCB ’ lsax “h (112)
rae [, — NepuMeTp CBOJA U CTEH BBIPAOOTKH, II0 KOTOPOMY HAHOCHUTCSI HAOPBI3r-0€TOH, M.
[TapameTpbl BbIpaOOTKH NPUHUMAIOTCS B COOTBETCTBUU C pacueTaMH B IPEIbITYLIHX

paborax.

2 XOJ1 PABOTBI

HcxonHble JaHHbBIE IPUHATHI IO BapuaHTy 6 U npuBeaeHs! B Tabmuue 2.1.

Tabmuma 2.1 — Ucxonable qaHHBIE (BapuaHT 6)

Beanunna 3HayeHue

Koappunment kpenoctu nopoas! f 6
CrerneHp TPEMUHOBATOCTH TTOPOT TPEIMHOBATHIE
BriBeTpuBaeMocTh mopo CKJIOHHBIE K BBIBETPHUBAHHUIO
OOBOIHEHHOCTD Kare)x ¥ TeYu

Tun BpeMeHHOH Kpenu aHKepHas

ITo Tabnuue 1.1 moponsr ¢ f = 6 orHOcarcs k III kareropum (cpemHeil yCTOWYMBOCTH,
nonmycTUMbINA cpok oOHaxenus 10...15 cyTok); mo Tabnuie 1.2 TpemuHOBAaTHIM MOPOIaM COOT-
BETCTBYET KOA(QQHUIMEHT TPELMHOBATOCTH k, = 2. [TapaMeTpbl monepeyHoro ceueHus BEIpaboTKH
NPUHATBHL TI0 pe3yibTaraM J1abopaTtopHOM pa®orbl Ne6 (BapwaHT 6): HmHMpPUHA BHIPAOOTKH MO
nozpomse B = 4,53 m; nryOuna 3axoaxu [, = 3,0 M; mioTtHOCTh nopoas! p = 2,1 /M. ITpuHATHI
’KeJ1e300€TOHHBIE aHKEPHI C AUAMETPOM CTEPKHA d., = 18 MM.

1. Anuna pabGoueit yactu ankepa no ¢popmyne (1.1):

~0,75-4,53-2,0
P 6

2. lnuHa 3aMKOBOM 4acTH kesie300eTOHHOro aHkepa npunsaTa [, = 0,30 M (43 n1uanaszoHa

l =1,13 M (2.1)

30...60 cm), uinHa BeicTynaromei yactu [, = 0,10 M. OGmmias anuHa ankepa no gopmyne (1.2):
[,=1134+0,304+0,10=1,53 m (2.2)
3. TIpouHOCTB 3aKpeTIeHus 3aMKa aHKkepa B opoze 1o ¢popmyie (1.3) npu 7., = 45-10° [a:
N =10"3-3,14-0,30- 0,018 - 45 - 105 = 76,3 xH (2.3)



4. [penenbHOE PACCTOSIHUE MEXKIy aHKepaMH IO YCIOBUIO HECYIeH ClIOCOOHOCTH 3aMKa

o opmyne (1.4):

76,3
a, = m = v/ 2,14 = 1,46 M (24)

Ilony4enHoe 3Ha4ueHue a,, = 1,46 M npesbImaeT LMHy paboueit yactu ankepa [, = 1,13 m,
T. €. ycnoBue a, < [, He BBINOJHAETCS, U PACCTOAHME MEXK/Ly aHKEPAMU YMEHBLIEHO /10 a = 1,1 M.

5. Pacuernas Harpyska Ha aHkep o ¢opmysne (1.5) npu npunsToM pacctosauu a = 1,1 M:
P=15-21" (1,1)2 -1,13 = 43,1 xH (2.5)
Hecymas cnoco6HOCTh 3aMKa noctarouna: P =431 kH < N =76,3 kH.

6. [lnametp crepkHs aHkepa 1o popmyne (1.6) npu R, =225 MIla:

[10-43,1

[TpuHAT cTaHJAPTHBINA CTEPIKEHb AuaMeTpoM d ., = 18 MM > 15,6 MM, UTO yIOBIETBOPSIET
YCIIOBHIO IPOYHOCTH.

7. KonmuecTBO aHkepoB Ha 3axonky mo ¢opmyne (1.7). Ilepumerp cBoga BeIpaOOTKH,
3aKperuIsieMoro aHkepamH (TP NOTYIHUPKYJIbHOM OYepPTaHHU CBOJIA):

3,14 -4,53
La = % = 7,1 M (27)

7,130
o2

OcCHOBHBIE TTapaMEeTPhI 3aITPOCKTUPOBAHHONM aHKEPHOM Kpemnu cBefeHbl B Tadmuie 2.2.

n = 17,6 ~ 18 aHkepos (2.8)

Tabmuma 2.2 — [TapameTpsl aHKEpHOU Kpernu (BapuaHT 6)

ITapametp O0o3HayeHue 3HaveHue

Tun ankepos — XKene300eTOHHbIe

Juamerp crepxHs d., 18 MM

Jlnuna paGoueil yacTu aHkepa [ 1,13 m

JluHa 3aMKOBOM 4acTH L 0,30 m

OO1mas navHa aHKepa Ly 1,53 m

[IpouyHOCTh 3aKpeneHus 3aMmKa N 76,3 kH
[IpenenbHOE paccTossHUE MEXAY AHKEPAMHU a, 1,46 m
[IpuHsATOE paccTossHUE MEXY aHKEPaMHU a I,Im
Pacuernas Harpy3ka Ha aHKep P 43,1 kH
Tpebyemblit nuaMeTp CTep KHS d 1,56 cm
[TepumeTp cBOmA L, 7,1 m

KonnuecTBo aHKEpOB Ha 3aX0AKY n, 18




BobiBoa: U1 TOHHENSI B TPEIIMHOBATHIX MOpoaax ¢ kodddumuentom kpernoctu f = 6 (111
KaTeropusi yCTOMYMBOCTH), CKJIIOHHBIX K BBIBETPUBAHUIO IIPU KAIlEXKE U T€Yax, 3allpOEKTHPOBAHA
BpEMEHHas Kpellb U3 JKeJIe300€TOHHBIX aHKEePOB: JIMHA aHkepa 1,53 m mpu pabodeit yactu 1,13
M, paccTosiHMe Mex1y aHkepamu 1,1 M, pacuerHas Harpyska Ha aHkep 43,1 xH npu Hecymeit
cocoOHocTH 3aMKka 76,3 kH; Ha 3axonky juymHoi 3,0 M HeoOXoauMo 18 aHKepoB 1O MepUMETpY

ceoga 7,1 m.
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