MuHuCTEepCTBO HAYKHW U BhICIIETO 00pa3oBanus PO
qDe)lepaJ'IBHOC TOCYyAapCTBECHHOC aBTOHOMHOC

06pa30BaTeJ'IBHOC YUPECIKACHUEC BBICHICTO O6p8.30BaHI/I}I

«CUBUPCKHUM ®EJEPAJIBHBI YHUBEPCUTET»

MHCTUTYT IIBETHBIX METAJJIOB

HUHCTUTYT

[HIaxTHOE N MOA3EMHOE CTPOUTEIHCTBO
kadenpa

ITPAKTHYECKAS PABOTA Ne2

IIpoexkTpoBaHue TPACChI

TEMa

[IpennogaBarens I'. C. Kypuun
noanucke, aara HWHHULHMAJIBI, (baMI/IJ'II/ISI
CryneHr I121-10 A.C. TkaueHko
HOMEp TPYIIIIbI, 3a4€THON KHUXKHU MIOANHKCE, 1aTa WHUIHAAIB, paMuns

KpacHosipck 2026 .



1 TEOPETUYECKHUE CBEJIEHUA

1.1 O01Me moJ10KeHus

[Ipu TpaccupoBaHUM aBTOMOOMJIBHBIX JOPOT MO TOPHOM MECTHOCTH PEIIaloT BOMPOCHI
BBIOOpA!
— MECTHOTO MepeCceueHUs BOIopasiena;
— YPOBHS IEepeceueHus: BOAOpa3/ena;
— BapHaHTOB TPACC U MOJXO0/a K BOJOPA3AECTY.
Tpacca ropHbsIX aBTOMOOMIIBHBIX JI0OPOT, KaK MIPABHUIIO, IIPE/ICTaBIseT cO00il HalpsHKEHHBIE
XO4hbl, T. €. Tpe6yeT IMPUMCHCHUS MAKCHUMAJIbHBIX YKJIOHOB, U MMPOCKTUPYCTCA IO HOpMaM IPOCK-

TUpPOBaHUs aBTOJOpOr. OCHOBHBIE HOPMBI IPOEKTUPOBAHMS ABTOIOPOT NpuBeieHb! B Tabnue 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

Hcxonuwie nannbpie npuBeaeHsl B Tabmune 2.1. [lnan penbeda MECTHOCTH C pacoiioxkKe-
HUeM NMyHKTOB A u b — Ha Pucynke 2.1.

Tabnuna 2.1 — UcxonHele maHHbIE

Beanuuna 3HavyeHmne

MectHOCTD ropHast

Kareropus aBrogoporu v
Ceuenue ropusoHTassMu Ah, M 10
Macitab rana 1:10000
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Pucynok 2.1 — [1nan penbeda MECTHOCTH C paCONOKEHUEM ITyHKTOB A 1 b
1. HaunbGonpmuii AOmycTUMBIN MpOMONbHBIM yKJIOH. J[ns aBTomoporu IV kareropuu Ha

TPYZIHBIX y4acTKaxX ropHOM MecTHOCTH 1o Tabnuie 1.1 Hanbosnbuii NpoJOIBHBINA YKIOH COCTAB-
AseT %y, = 90 %o (11 OCHOBHBIX Y4acTKOB — 60 %o; TpaccUpoOBaHHE B TOPHON MECTHOCTHU BEAYT
10 MIPEJETbHOMY YKIIOHY).

2. HeoOxoauMmbiii miar TpaccupoBanus o popmyie (1.1) npu ceuenun ropuzonransmu Ah

=10 M (na mna"e orMeTku ropuszoHTanen 240...300 m):

10
l,, = — =0,111 xm (B Harype) = 111 m (2.1)
P90
3. lllar TpaccupoBanus B 1u1aHe npu npuHsAToM mMacmrade 1:10000:
111 -100
= 10000 — 1,11 cm (B murane) (2.2)

4. Iloctpoenue yuyacTtka Tpacchl oT Touku A 1o touku b. PactBopom mmpkyns 1,11 cm
BBINOJIHEH LIUPKYJIbHBIN X0/ OT MyHKTa A (F0’KHast 4acTh IU1aHa) K MyHKTY b (ceBepo-3amnan) Baoiib
TOPU30HTAJIEH; Tpacca yJIoKeHa BO3MOXKHO OJTMKE K JTMHUU HYJIeBbIX padot (Pucynka 2.2). Iomy-
YyeHa Tpacca JUIMHOW 1443 M ¢ Tpems yrilaMH MOBOPOTa, CONPSKEHHBIMU KPUBBIMU PayCaMH
300, 600 1 250 M — 250 M COOTBETCTBYET OCHOBHOMY HaMEHbIlIEMY panuycy mis [V kareropumn
no Tabmuue 1.1. Ilepeceuenue Bogopasnena BHIMOIHEHO ToHHeNeM mmHOoU 205 M (ITK10+60...
[1K12+65), pa3melieHHbIM B CTOPOHE OT OCH IepeBaa; NTyOnHa MOAXOAHBIX BBIEMOK Y IOPTAJIOB
He npesbiiiaer 12—15 M. Ha nnane npocrasiens! nukeTs yepe3 100 M, KUiIoMeTpoBOil 3HaK U

3JIEMEHTBI KPUBBIX (YIJIBI TOBOPOTA, PAJNYChl, TAHICHCHI U JIJTMHbBI KPUBBIX ).



M/IAH TPACCH ABTOMOBW/IbHOW [IOPOrU A6

250 250 260
2N 270
260
260 280
C
280
290
270 270
280 280
290
300
Bl‘ 290 290
BY3
N 300 300 300
290
\ 12 Tounens, 205 M
290
290 )
Kpubag 3 Y = 29°05 R = 250 M
T=6L8MK=1269H
10 290
: ) BY2 280
280 280
8
280
Kpubaq 2. Y = 8°07, R =600 M
T=420MK=840M
70 270
6 270
270
/,
260 Byi/ 260 260
\ 260
A 2
0
250
‘ 3o 250
A 250 250
240 260
240
YenobHbie 0803HaHEHUR ?D:U q%wﬂ; MH ng?éfzgm o Macwmad 110 000
mpacca __ MOHHeNb nukem @ KkunomempoBibil 3HaK

20PU30HMANL U €8 0MmMemKa, M 20pu3oHmanu npobedexs Yepe3 10 M. kunoMempobaa cemka yepea 500 M; nukemsl yepes 100 M

Pucynok 2.2 — [1nan Tpaccsl aBTOMOOUIBHON AOPOTH




5. Beruepuen npoduiib Tpaccel B Macmtadax: ropusoHTanbHoM 1:5000 1 BepTHKaIBEHOM
1:500 (Pucynka 2.3) — c cerkoii (IJ1aH Tpacchl, YKJIOHBI, MPOEKTHBIE U BBICOTHBIE OTMETKH,
paccTosHUs, MUKEThI, KWIOMETPBI), JIMHUEH MOBEPXHOCTH 3€MJIM IO OTMETKaM TOpU30HTaJIeH U
IpOoeKTHOM nuHuel. [IpoexTHas IMHUS 3alIPOEKTUPOBAHA y4acTKaMHU ¢ yKioHamu oT —10 o +45
%o, UTO HE MpeBbIIIaeT AoMyCcTUMBIX 90 %o; Ha yyacTKe BOJOpa3/ieia TOHHENb YA0KEH OJHOCKAT-
HbIM poduieM ¢ ykiioHoM 10 %o (B ipenenax 3...40 %o); r1yOrHa MOAX0IHBIX BEHIEMOK Y TOPTAJIOB

coctapisger 10,9...12.4 M.



MPO®UAbL TPACCHI ABTOMOBW/IHOM I0POTU A-B

Macwmadsl: zopu3oHmansHeil 15000, BepmukansHsil 1500 (cxemamuseckud)
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Pucynox 2.3 — Ilpodwunb Tpaccs (Macmtadsl: ropusoHTanbHbIN 1:5000, BepTukanbubiii 1:500)
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BeiBox: s aBrogoporu IV kareropuy B rOpHOM MECTHOCTH PAaCCUMTaH IIAr TPaCCUPO-
Banus: 0,111 xm (111 m) B Harype u 1,11 cm B mmane npu macmrade 1:10000 u ceuenun
ropusoHTagssMu 10 M; BBITIOJHEHBI TUTAaH Tpacchl MKy myHkTamMu A u b (nmuna 1443 M, Tpu
kpuBbie paauycamu 250...600 M, ToHHens 205 M y Bomopaszena) W MPOAOIBHBIN MPOPMIH C
COOJIOZICHHEM HOPM MPOESKTUPOBAHUS (HAUOOIBIINN MPOJOIBHBIN YKIOH 45 %o MPH IOy CTUMBIX

90 %o, HaUMEHbIIUH paguyc KpuBOii B maHe 250 m).
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1 TEOPETUYECKHUE CBEJIEHUA

1.1 BuyTpenHee ouepTanue 001eJI0K U Ta0apUThI

dopma ¥ pa3Mepbl TPAaHCIOPTHBIX TOHHENEHW ONPENENSIIOTCS TUIIOM TPAHCIIOPTa, 3aJaH-
HBIMU rabaputaMu MPHOIMKEHUS CTPOCHUN W 000pYHOBaHMS, WHKEHEPHO-TEOJOTHUYECKUMHU U
THJIPOr€0JIOTHUECKUMHU YCIOBUSIMH, CUCTEMOM U 00beMaMH BEHTHIISLIUH, CIOCOOOM COOPYKEHHS
TOHHEJIA.

B 3aBucHMOCTH OT 4MCIIa IIOJIOC ABUKEHUS WM IIyTE€H U TUIIA TPAHCIIOPTA IIOIEPEYHOE
CEUeHHE TPAHCIOPTHOIO TOHHEJS JOJKHO YAOBJIETBOPATH COOTBETCTBYIOIEMY rabaputy, Ipea-
CTaBISIONIEMY COOOH YCIIOBHBIM KOHTYpP, BHYTPbh KOTOPOTO HE JOJDKHBI 3aX0IUTh HUKAKHE YacTH
COOPYKEHUHU U YCTPOMICTB, 32 UCKIIFOYEHUEM IIPEIHA3HAUYCHHBIX JUUIs1 HEIIOCPEICTBEHHOIO B3aUMO-
JEHUCTBHSI C TPAHCIIOPTOM.

Buytpennee ouepranue 00/1€70K aBTOAOPOXKHBIX TOHHEJEH JJOJDKHO YAOBJIETBOPATH rada-
puTaM NpUOIM>KEHUS] CTPOCHUHN M 000pyAOBaHMS C YUETOM pa3MeIleHHs 3a MpeienaMu rabapura
BEHTWJISILMOHHBIX KAHAJIOB, Pa3Mepbl KOTOPBIX ONPEAEISIOTCA COOTBETCTBYIOIIMM PAaCYETOM.

["aGaputbl mpuOIMKEHUS CTPOSHUM U 000pyI0BaHUS TSl JOPOT Pa3HbIX KaTeropuil mpuBe-
neHbl Ha Pucynkax 1.1 m 1.2.

Oce ToHHend HOpoesHeH 4acTh

; 5000
500 4000 ; 500

400 ; L T 400
730 I 730

Pucynox 1.1 — I'abaput npubnuxeHus: CTpoeHuit u o6opynoBanwus ajst gopor I u Il kareropuit
Oce ToHHEIA

Ocenpoesxel 4acTs

500 . 125 500

1 LY

3000

o ] : ——— | 400
750 r 500

Pucynoxk 1.2 — I'abaput npubnmkeHust crpoeHuit u odopynosanus ais nopor I u IV xareropuit
[upuna mpoezxeit yactu /' npuBenena B Taomure 1.1.



Tabmuua 1.1 — PaccTosinue /" Mex 1y OOKOBBIMH OIpa)/Ial0IMMU yCTPOMCTBAMU B TOHHETISIX

Paccrosinue I' Mexay OOKOBBIMHM OTPaKAAIOUIUMHU

JJinHAa TOHHeJIs1, M YCTPOMCTBAMH B TOHHEJAX AJIS1 ABTOMOOMJIBHBIX
JA0POT KaTeropum, 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 paguycoM 1000 M 1 MeHee npo-
U3BOJAT YIIUPEHUE MPOE3IKEN YaCTH C BHYTPEHHEN CTOPOHBI KPUBOM. BenMuuHbl yupeHuit aist
JIBYXIIOJIOCHBIX TOHHEJIEH 3aBUCSAT OT paJiyca KpUBOW U IJTMHBI AaBTOTPAHCIIOPTA; OHU IPUBECHBI
B Ta0Omuue 1.2.

Tabnuua 1.2 — YimupeHnue npoesxei 4acTu Ha KPUBBIX B IJIaHE

PATHYCH KPHBBIX B MIANE, Ymupenue 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 MPOE3KEH YaCTH pacHoIaraloTcs CiyKeOHbIe
npoxosl mupuHoi 750 mm. Ock TOHHENS coBHaaaer ¢ ochio rabaputa. [nst nopor III u IV kate-
ropuii ciy’eOHbIN MPoxo ] IIMPUHOK 750 MM yCcTpanBaeTCs ¢ OAHOM CTOPOHBI MPOEIKEH yacTu, a
¢ Ipyroi — 3anuTHas nosioca mupruHoi 500 mm. B 3ToM ciydae ocbh TOHHENSI CMENIEHA OT OCH
MPOE3KEHN YacTh B CTOPOHY CIIy>KeOHOTO Ipoxoia Ha 125 mm.

ITpu crpoutenscTBe HOBBIX TOHHENeH HOpMamu (CHull 32-04-97), BBenenusimu ¢ 1.01.98
L., IPEANKCHIBACTCS:

1. B aBTOZOPOXKHBIX TOHHENSX JuinHOM 6ostee 1000 M mpeycMaTprBaTh OCTaHOBOYHBIE MTOJIOCHI
IIMPUHOIN HE MeHee 2,5 M, a IPU OTCYTCTBUU OCTAaHOBOUYHBIX [10JIOC — MECTHBIE YIIUPEHUS
yepe3 Kaxzasle 750 M ¢ ruioniaikaMu Ui aBapuMHON OCTaHOBKH TPAHCIIOPTA; JJIMHA I1JI0-
manok — He MeHee 50 M, a mMpuHa — He MeHee 2,75 M; IpU JBYCTOPOHHEM JBH)KEHUU
IUTOLIA/IKH PacIoiararoT ¢ KaXKJ10i CTOpOHBI TOHHENS; pa3Mep / rabapuTa B rpeiesax 1nojioc
IJIOIIAIOK YBEIMYHUBAIOT COOTBETCTBEHHO Ha 2,5 uiu 2,75 M;

2. B TOHHEIISIX IIpHU pa3HOHAIIPABICHHOM JIBHXXCHHU YCTPAUBATDH CJ'Iy>I(€6HBIe IIpOXOAbI C KaX-
IIOI71 CTOPOHBI TOHHEJIA HE3aBUCUMO OT KaTCropuu aBTOAOPOIU.

I[J'IH ABTOAOPOXKHBIX TOHHEJIeH BeChMa OO0JIBIIIOE 3HAYCHHUE HMEET BCHTUJIAUA, 1 TIOOTOMY B

TOHHCJIAX )IJ'IPIHOf/i cBbIEe 1 KM B HO)ICBOJIHOﬁ YacTH OOBIYHO pacmojrararoTCsa BEHTUJIAIINOHHBIC Ka-



Haibl. [Ipy mocTpoeHNU BHYTPEHHETO KOHTYPA aBTOIOPOKHOTO TOHHEJIS CIIEIYET MPEIBAPUTEIHHO
YCTaHOBUTH CUCTEMY BEHTUJISIINH, PACCUUTATh 00bEM BO3/yXa, MOTPEOHOTO ISl POBETPUBAHUS
TOHHEJISI, © ONIPEICTUTh HEOOXOIUMYO TUTOIIAIb CEUYEHHUST BEHTWISAIIMOHHBIX KaHAJIOB.

JlJis aBTOMOPOXKHBIX TOHHEJIEH CHCTEMbI BEHTHJISIIMHM OOBIYHO YCTAHABIMBAIOT B 3aBUCH-
MOCTH OT JUTMHBI TOHHENS U UHTeHcuBHOCTHU ABMkeHus (Tabmuue 1.3 u Pucynke 1.3).

Tabnuua 1.3 — CucreMbl BEeHTUISIIIMKM aBTOJJOPOKHBIX TOHHEJIEH

CucremMa BeHTHJISIIUHA JlJinHa TOHHeJIs, M Kareropus noporu
1 2 3
EcrecTBenHas:
€CTECTBEHHOE MPOBETPHUBAHNE Ho 150 Bcee
€CTECTBEHHOE MPOBETPUBAHHUE IPHU 150...400 III, IV

000CHOBAaHHH pacueTaMu

HckyccrBeHHast:
o 1000...1500 IL, 1, IV

IIPOZOJIbHAS
. Mo 1000...2000 IL, 1, IV

IIPOJOJIbHO-CTPyHHAs
o 1000...1500 IL, 1, IV

KOMOMHUpPOBaHHas
Cariie 1500 I II, 111

nonepeyHas

1 6)

Pucynox 1.3 — CucremMbl HCKYyCCTBEHHOM BEHTHJISIMM B TOHHEJSAX: a — IMPOAOJIbHAS; 0 —
HOJTYIPOJOIbHASL, B — MOJIyIONEepedHasi; I — IMonepeyHas; + — ABMKECHHE CBEXEro BO3AyXa; —
— IBIDKEHHE 0TPabOTaHHOTO BO3IyXa

[IpenenbHO AomycTUMasi KOHLIEHTpAIUsl OKUCU yIIIepo/ia B BO3/yX€ TOHHEI HE JOJKHA
MPEBBIIATH CASAYIOMNX 3HAYCHHUI: TIPU HAXOKICHUH aBTOMOOUJISI B TOHHEIE 710 5 MUH — 60 M1/
m>; 1o 10 Mmua — 35 mr/m3; 1o 15 muH — 26 Mr/m3; 1o 20 mun — 21 mr/m>.

Bpemst Haxok1eHHsT aBTOMOOUJIEH B TOHHEJE OMPEIEIAIOT B 3aBUCUMOCTH OT PacueTHOM
CKOPOCTH UX JIBUKEHUS 10 TOHHEI0, KOTOpasi HE J0JKHA IpeBblath: 11 gopor [ u Il kmacca —

60 xm/u; ans gopor III kmacca — 50 km/u; anst gopor IV knacca — 40 km/4.



BuyTtpennee ouepranue 00ACIIKU 3aBUCUT TAKXKE OT T€OJOTHYCCKUX yCIOBUM.

[IpakTka MPOEKTUPOBAHMS ONpEJEIUIa OPUEHTUPOBOUHBIE T'PAHMIIBI T€OJIOTMUYECKUX
YCIIOBUH, B KOTOPBIX MOTYT OBITH IPUMEHEHBI 00JICJIKN TOTO MJIM MHOTO OYepTaHus, U BeIpaboTaia
HEKOTOPBIC MPaBUJIA TOCTPOSHUS ITUX KOHTYpOB. OCHOBHBIMU MPABUIIAMH SIBJISIOTCS TPEOOBaAHUS
IUTABHOTO M3MEHEHUS OCH OOMENKU M €€ MOABEMHUCTON cBOMYaroil (GopMbl mpu mpeodiaasaHuu
BEPTUKAJIBHBIX Harpy3o0kK. [Ipu oTCcyTcTBHU GOKOBOTO TOPHOTO JaBJICHUS CTEHBI 00/IETIKUA CBOIYA-
TOU ()OPMBI MPOCKTUPYIOT BEPTUKATHHBIMHU, & CBOJI OYEPUMBAIOT I10 KPYTOBOU MITH TPEXIIEHTPOBOU
KPUBOIA.

Crnenmyer 3aMeTHTh, YTO, HECMOTPS Ha OYEBHHBIC C TOYKU 3PEHUS OOBEMOB U TPOU3-
BOJICTBA pa0OT JOCTOMHCTBA MPSMBIX BEPTHKAIBHBIX CTEH, MPEANOYTHTEIbHEE KPUBOJIMHEHHOE
BHYTpPEHHEE OYepTaHHEe UX B CBS3H C 00pa30BaHMEM BO MHOTHX CIIy4asX MPOAOIHHBIX TPEIIUH B
MeCTax COMpPSIKEHUs CBOJIA C IPSIMBIMHU CTECHAMM.

[Ipu Bo3AECTBUM BEPTUKAIBLHOTO U HE3HAYUTEIHHOTO OOKOBOTO TOPHOTO JIAaBICHUS MPH-
MEHSETCS MOABbEMUCTBIA CBOJ, KOHTYP KOTOPOTO OUEPUMUBACTCS MO TPEXIEHTPOBOU KOPOOOBOM
KpuBOil. B mopomax, okasbIBalomIMX Ha OOAENKY 3HAYMTEIhbHOE OOKOBOE JaBIICHUE, a TaKKe
CKJIOHHBIX K TyYEHHI0, HE00XoauMa 00/1eJIka 3aMKHYTOTO OYepTaHUsI C OOpPaTHBIM CBOJOM HITH
YCUJICHHBIM IJIOCKUM JIOTKOM.

Mex 1ty BHYyTPEHHUM KOHTYpPOM OOJENKH M YITIOBBIMU TOYKaMH TrabapuTta IOJIKEH OBbITh
o0ecIedeH HEKOTOPBIN 3a30p, TAPAHTUPYIOIIHA OT TIOSBICHUS HETaOAPUTHOCTH M3-32 BO3MOKHON
HETOYHOCTHU Pa3MEpOB MPHU COOPYKEHUH 00JeNKH U Aedopmannii KOHCTPYKIMNA. J{s cKalbHBIX
MOPOJI 3TOT 3a30p MPUHUMAIOT paBHBIM S...10 cMm, 1 cimadbix — 15 cm.

[To BHyTpeHHEMY OYEPTaHUIO 00 IeKa JOKHA OBITh OJJHOTUITHOM 110 BCEH JITMHE TOHHETI,

qTo CHOCO6CTByeT CTaHdapTHU3allU1 MEXaHU3MOB, O60py,HOBaHI/IH u OHaJ'IY6KI/I.

1.2 MarepuaJj TOHHeJbHBIX 001€JIOK

Marepuasbl TOHHEIbHBIX KOHCTPYKIUI JOJKHBI OTBEYATh TPEOOBAHUSAM MPOYHOCTH, JOJI-
TOBEYHOCTH, OTHECTOWKOCTH, YCTOHYMBOCTH XMMHUYECKOH arpeCCMBHOCTH IOI3EMHBIX BOJ, HE
BBIJACIATHE TOKCHUYHBIX COCI[I/IHGHI/Iﬁ B YCJIOBHAX CTPOUTCILCTBA U OKCIUIyaTallMM TOHHCIIA IMPU
HOPMaJIbHBIX U aBAPUIHBIX TEMITEPATYPHBIX PEKHMAX.

Br160op MarepuaioB 00/1e7I0K IPOU3BOIUTCS C YISTOM BO3MOXKHOCTH HCIIOIB30BAHUS MECT-
HBIX CTPOUTEIBHBIX MaTEPHUAIOB M MAKCHMaIbHON MEXaHU3AI[MH TPOIIecca COOPYKEHHUS 00/ICIOK.

OCHOBHBIMHU MaTepHaIaMu Uil COOPYKEHHS 00JICIOK TOPHBIX TOHHEJEH SIBIISFOTCS MOHO-
JUTHBIN OETOH, KeNe300eTOH U HaOphI3r-0eToH. BeIOOp MaTepraa 3aBHCHUT OT T'€0JIOTO-THAPOTEO-
JIOTHYECKUX, CCUCMUYECKHX U IPYTUX YCIOBUH, XapaKTEPH3YIOIIMX 0COOCHHOCTH PACTIONIOKEHHS
TOHHEJISI, C YYE€TOM CITIOCOOO0B MTPOM3BOJICTBA TOHHEIBHBIX Pa0OT.

[TopTasbl POEKTUPYIOT U3 MOHOJIMTHOTO OETOHA U Kelle300eToHA. MOHOIUTHBIN KeJe30-
0eToH it 00JETKU M TIOPTAJOB JOMyCKAETCS MPUMEHSTh NMPH SKOHOMHYECKUX U CTATUYECCKUX
000CHOBaHHUSX, a TAK)KE TIPH CTPOUTEIHCTBE TOHHEIIEH B paliloHaX ¢ CEHCMUYHOCTBIO 7—9 0aioB

H IIPpH NMIEPCCCUCHNUHN 30H TCKTOHNYCCKHUX HapymeHI/Iﬁ MacCCHBa. MI/IHI/IMaJ'IBHYIO TOJIIUHY 3aIlNUT-



HOTO cJIosi OeToHa aJisi pabodueil apMaTypbl MOHOJIUTHOM KeIe300€TOHHON M HaOpBI3r-0eTOHHOM

obxenku ciexyer npuHUMaTh o Tabmuue 1.4.

Knacc 6eToHa o mpoYHOCTH Ha C)KaTHe CeAyeT NPUHUMATh HE HIKE:

— IS MOHOJIUTHBIX OETOHHBIX 00EIIOK, ITOPTAJIOB, OTOJIOBKOB — B15;

— JI7I1 MOHOJIMTHBIX JK€JIe300€TOHHBIX 00AeI0K — B25;

U1 COOPHBIX kee300eTOHHBIX 00aenok — B30;

— 7151 HAOpBI3r-0eTOHHBIX 00aemoK — B15.

Tabnuna 1.4 — TonmuyHa 3aUTHOTO CJI0s1 OeTOHA Il pabouel apMaTypbl

Haopwbi3r-
Bupg 60eTrona KeaezodeTon
0eTOH
Tonmuaa 00a€NKHA, MM 300...500 Csrre 500 JIro0as
ToJmuHa 3aIIUTHOTO CI0SI, MM 30 40 20

[TpoekTHBIC Mapku OETOHA IO MOPO30CTOMKOCTH M BOJIOHETIPOHUIIAEMOCTH Ha3HAYAIOTCS C

Y4ueTOM HpHHHTOfI CUCTCMBI THAPOU3OJIAINN U KIIMMATUYICCKUX yCJIOBI/If/’I, B KOTOPBIX COOPYKACTCA

toHHENb (Tabmune 1.5).

Tabmuua 1.5 — MuHMMalbHbIE IPOEKTHBIE MapKH O€TOHA

MuHuMaIbHBIC IPOCKTHBIE MAPKH 0eTOHA
PacyeTHas 3MMHss1 TeMIepaTypa BO3/1yXa,
oC 10 MOPO30CTOMKO- | IO  BOJOHENPOHH-
CTH AeMOCTH
—(5...20) F 150 w?2
—(20...40) F200 wa
—40 u H1XKe F 300 w6

PacueTHble XapaKTepUCTHUKU MOHOJIUTHOTO OeToHa npuBeaeHsl B Tabnune 1.6.

Tabnuma 1.6 — PacyeTHble XapaKTepUCTUKNA MOHOJIMTHOTO OETOHA

HanpsizkeHHoe cocTOsIHHE

PacueTrHoe conmpoTuBJieHHe 0eTOHA MPH KJIacce 0eTo-

Ha MO MPOYHOCTHU HaA CiKaTue

B15 B20 B25 B30

Cxarue oceBoe (mpu3MEHHas
8,5 11,5 14,5 17

npouHocts) R, MIla
Pactsxenue oceBoe IR, MIla 0,75 0,9 1,05 1,2
Monayns ynpyroctu E, MIlax10? 23 27 30 32,5
B35 B40 B45 B50

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

npouHocts) R, MIla
Pactsxenue oceBoe R, MIla 1,3 1,4 1,45 1,55
Monyne ynpyroctu E, MIlax10? 34,5 36 37,5 39




B kauectBe paboueil apMaTypbl MOHOJMTHBIX KeJI€300€TOHHBIX KOHCTPYKLHUN ClexyeT
MPUMEHATh NPEUMYIIECTBEHHO TOPAYEKATAaHYI0 CTEPIKHEBYIO CTajlb MEPUOJUUECKOrO Mpopuils
kinacca All u Alll, B kauecTBE MOHTaXHON — MIaJAKyl0 kiacca Al, pyKOBOACTBYSICh HOpMaMH
(CHulI 2.03.01-84).

1.3 KoncrpynpoBaHnue TOHHeJBbHBIX 001€JI0K

Buemnee oyepranue 001€IKH U3 MOHOJUTHOIO OETOHA OMpPENEestoT B 3aBUCUMOCTH OT
WH)KEHEPHO-T€0JIOTUYECKHX yCIOoBHMA. ToNmMHy 6ETOHHBIX 000K Ha3HAYAIOT HCXO/ U3 KPEeTlo-
CTH OKpY’KaloIUX NOPOA U Ki1acca 6eToHa. /11 nmpeBapuTeNbHOr0 Ha3HAYeHH sl TE€OMETPUIECKUX
pa3mMepoB 00/IEJIOK U3 MOHOJIUTHOTO OETOHA MOYKHO IMOJIb30BAThCs JaHHBIMU Tabmums! 1.7, momy-
YEeHHbIMU Ha OCHOBAaHUM 000O0IIEHUS ONbITa NPOeKTUpoBaHUs. OJIHAKO CiIeqyeT HOMHHUTb, YTO ITH
JTaHHbIE OPUEHTUPOBOYHBIE U TPABUIILHOCTh HA3HAYEHUSI pa3MePOB 00/1€IKH 0053aTeNbHO JOKHA
IIPOBEPSTHCS CTATUYECKUMU pacyeTaMHu.

Tabmuna 1.7 — OpueHTHPOBOYHAS TOJIIIMHA CEUCHU OETOHHOW 00/1EIKN

I'aGapur OpuHEeHTHPOBOYHAS TOJIINHA ceYeHUsI 0eTOHHOI 001e/ KM (CM) TPHU

aBTOH0- | XapaKkTepHble ce4e- k03¢ unuente kpenoctu nopox no IHporonbsaKoHOBY

POKHOTO HUA 00€JIKH 1 5 3 4 5 p epmiIe 6
TOHHeJIS

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

I'-8,5(8) | 3amxoBoe 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

VYcnoBHast msTa CcBOmA

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)h,

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

O6paruslii cBof A, (0,8...0,7)h,

Ipumeyanusi: 1. B npoyHBIX MOHOJHMTHBIX HEBBIBETPUBAIOIINXCS HEBOAOHOCHBIX TOPOAAX C f
> 10 BeIpaboTKa MOXET OBITH OCTaBlieHa 0e3 00aenku. B ciayuyae BBIBETpUBAHHS ITHUX IMOPOJ
YCTpauBalOT 3aIUTHYIO OOJIMIIOBKY M3 HAOpbBI3r-0eToHa. 2. B cmabeix mopomax ¢ /= 1...3 npu
pUMEHEHNUN 00/IETIKU B BUJIE TIOJIOTOTO CBOJIA, OMUPAIOIIETOCS HA MACCUBHBIE CTEHBI, IPUHUMAOT
TOJILIMHY cTeH h,, > 1,7...2 M pu kiacce 6eTona B25 u Beicote cTeH [ < 5 M. 3. B HeycTONUNBBIX
MopoJiaXx, B 0OCOOEHHOCTH BOJOHOCHBIX, OKa3bIBAIOIIMX Ha OO/EIKY BCECTOPOHHEE NABJICHUE, a
TaKXe B NIMHUCTBIX MMOPOJaX, CKIIOHHBIX K ITyYEHHIO, HEOOXOIMMO COOpYKeHHEe 00paTHOTO CBOJIA.
4. Ilpu yBenuueHUM pa3MepoB TOHHENSI B MECTaxX PACMOJIOKEHHS OCTAHOBOYHOM MOJOCHI WU
TUTOIIAJIKH JJISl aBAPUHHON OCTaHOBKHM TOJIIUHY 3aMKOBOTO CEYSHHS HEOOXOAMMO YBEIHYUTH Ha
10...15 cm.

KoHcTpykiu aBTOZOPOXKHBIX TOHHENEHW YCTpauBalOT B OCHOBHOM B BHJE MOJOTHX H
MOJIEMHUCTBIX CBOJIOB, UMEIOIIIUX OUepTaHue Mo Kpyrooit kpuBoii (Pucynkom 1.4). B atom ciayuae
MPOEKTUPOBAHKE CBOJA O0/IETIKHU BBIMOIHSIOT B CISAYIOIIEM MOPSIIKE:

1. Ilponet B cBeTy l, NpUHUMAIOT:



lo =T+ 21+ 26, + 20,4 (1.1)
— qist iopor I u Il xareropuii (rabaputs: -9 u I'-8,5);
lo=T+114 3I1+ 24, (1.2)
— s popor III u IV xareropuii;
rae I' — mupuHa npoe3keu 4acTu TOHHEI,
IT — mupuHa ciry)keGHOT0 MPOXo/a;
311 — muprHa 3alUTHON MOJIOCHI;
0, — 3a30p MEX1y CTEHaMH U yIJIaMH rabapura;
dg — mupuHa 6epm, npuHIMaemas paBHoit 10...20 cM pu cxeme MoJIororo CBO/Ia, OTIEPTOTO
Ha TIOPOJY.
2. OTHoOUIEHUE IPOJIETA B CBETY K CTpEJie NOABEMA f; IPUHUMAIOT:
B =2,5..4,0 (1.3)
— JUIs TIOJIOTOT'O CBOAA;
B=21.24 (1.4)
— JUIsl TIOIbEMUCTOIO CBOAA.

3. OnpenenstoT cTpenny NoabeMa B CBETY:

l
fo==2 1.5
0 ﬁ ( )
4. Onpenenstor paanyc BHYTPEHHETO OYEPTAHUSI CBOJIA!
4+ 32

Llentp paguyca 7, ycTaHaBIMBAIOT TAKUM 00pa3oM, 4T0OBI pacCTOSTHUE OT 3aMKa 00/1eJIKU
710 BepXHEeH TpaHuIlbl TabapuTa COCTABIISAIO HE MEHee 3 M IIPU MPOAOJIBHOM crcTeMe BEHTHIIALIUN
n4...4,5M — 1pu NONEPEeYHON CUCTEME BEHTHIISIIINH.

5. IIsaToBBIE CeYeHUs CBO/IA MPEABAPUTENBHO MPOBOJSAT B HAPABICHUH HOPMAaJIe K BHYT-
pEHHEMY OYepTaHHIO CBOJA 110 KOHIIAM MPOJIETa B CBETY U OINPENESAIOT MpeIBapUTENbHBIN Yro

HaKJIOHA IIAThI CBOAA, BBIYUCIIAA:

) l
sing,, = # (1.7)
0

6. Ilonb3ysck nanHbiMu TaOmuuel 1.7, IpUHUMAIOT cedeHHs 00JEIKH B 3aMKe h, U B msTe
cBozaa h,.
7. OnpenenstoT npeBapuTEIHHO pacueTHBIE (OCEBBIE) CTPEy MOAbEMAa U MPOJIET CBOMA:
Jop = fo + 0,5k, — 0,5k, cos (1.8)
b = lo + hysing,, (1.9)
8. IIaToBbIE ceueHMs CBOJA JOJKHBI ObITh MPOBEIEHBI HOPMAJIbHO K ero ocu. Ilpu kpyro-
BOM Hapy>KHOM M BHyTPEHHEM O4epTaHUAX CBOZAA OCh €ro OiM3Ka K KpyroBoii kpusoii. I[Tostomy ¢

I[OCTaTOqHOﬁ CTCIICHBIO TOYHOCTHU YT'OJI (9 MOKET OBITH OKOHYATEIIEHO IMPUHAT COOTBCTCTBYIOIIUM

KpyroBOMY OYEPTAHHIO OCU CBOJA, T. €.:



4fnplnp

sin p = m (1.10)
9. OmnpenensoT OKOHYATENbHbIE (YTOUYHEHHBIE) PAaCUETHBIE CTPEIy IMOABEMAa U IPOJIET
[9:10)) ¢:
f=fo+0,5h, —0,5h cos¢ (1.11)
Il=1y+hysinep (1.12)
10. HaxomsT pacueTHbIi (0CEBOM) paanyc CBOJA:
r= (:1_? (1.13)
11. OnpenenstoT cTpedy NoAbEMa U MPOJIET HAPY>KHOTO OYEePTaHUs CBOJA:
fi=f+0,5h, —0,5h cos¢ (1.14)
Iy =10+h,sinp (1.15)
12. HapyxHO€ o4epTaHHe CBO/Ia OYEPUYHBAIOT PAIYCOM:
Aff +14
ry = 8—f1 (1.16)

13. LleHTp BHYTPEHHETO paguyca CTEHBI 'y, IPU MOABEMUCTOM CBOJIE IPUHUMAIOT HA IPO-
JOJKEHUH BHYTPEHHETO paanyca cBoja 7. HukHss Touka oceBol TMHUM Ha 0Ope3e (pyHIaMeHTa

Haxo4quTCA MOCPECANHE.
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Pucynok 1.4 — KonctpyupoBanue cBoja 00€JIKU: a — MOJIOToro ¢Bojia; 0 — MOABEMUCTOrO CBO/IA

BbICOTY CTEHBI TOHHENS ONPEAEISIOT rpa)uYecKH ¢ yUYeTOM BBICOTHI BEHTHJISLIUOHHOTO
KaHasa U rabapura, TOJIIHUHBI MPOE3KeH YacTH ¢ MOACTUIIAIOUIIM OCHOBAaHUEM U BBICOTHI (pyHIa-
MEHTA.

Ha nozpomBe BbIpaOOTKM YKJIaIbIBAIOT I'PaBHHHO-IIEOCHOYHOE OCHOBAHHME TOJILIUHOM &
= 20...40 cM npu achanbTOOETOHHOM IOKPHITUH U TOMIUHOM §; = 15...20 cM npu nieMeHTHO-0e-
TOHHOM MOKPBITHH. [IoBEpX OCHOBaHMS YKJIAABIBAIOT CTOYHBII TPEYTOJILHUK U3 OETOHA TONIIMHOM
10 OCH MPOE3KEHN yacTH, onpeaenseMoil no popmyse

h, = 0,5I' (1.17)
rae ' — mmpuHa npoe3xel 4acTH 1o rabapury;
1 — NONEPEYHBIN YKIIOH, paBHbIN 20 %eo.

Ha croyHOM TpeyrojpbHHKE yCTpPauBalOT MOKPHITHE U3 ac(hanbToOeTOHA TONIMHON 1...2

CM WM LIeMeHToOeTOHa ToHOoM 18...24 cM. BricoTa dpyHnaMeHTa 0T Kpast Ipoe3kel 4acTH 10

ojo1BHI BeIpadboTku coctasinser 70...100 cum.



Koncrpykiuu o0ae0K U3 MOHOJMTHOTO JKEJe300€TOHA MPUMEHSIOT B HapyILICHHBIX
CKaJIbHBIX OPOAAX C < 3, Ha IPUMIOPTAIILHBIX YYaCTKaX, B TEKTOHUYECKUX 30HaX C MOBBIIIEHHBIM
TOPHBIM JIaBJICHUEM U B CEMICMOOIIACHBIX pallOHaX ¢ CEMCMUYHOCTHIO 7...9 GamioB.

B ckanpHBIX mopogax ¢ KOd(p(GUIMEHTOM KPerocTH f > 7, B KOTOPBIX TOPHOE JaBJICHHUE
HEBEJIMKO U MPOSIBIIAETCS B BUJIE OTJCJIbHBIX BHIBAJIOB, pallMOHAIBbHBI OOIUIIOBOYHBIE O0JEIIKU U3
HaOpbI3r-0eToHa B coueTaHUU ¢ aHkepaMu. OOAENKy 3TOro TUIa PEKOMEHIYETCs COOpYKaTh U3
XKeJe300€TOHHBIX aHKEPOB U HAOPBI3r-0eTOHA, HAHOCHMOTO Ha METAJUIMYECKYIO CETKY C siueiKamMu
100x100 mmam 150x150 mm.

B KypcoBoM IpoeKTUpOBaHUU pACUYET 0OJENKU U3 HAOPBI3r-O0ETOHA CIIEAYET BBINOIHSTH
1o ykazaHusM raBbl 9. [Ipu Bcex Tumax o0Jenku MOKphITHE M3 HAOpBI3r-0€TOHa MOXKET OBITh
BBITIOJTHEHO KaK 110 METAJNTHYECKON CeTKe (apMUPOBAHHBIN HAOPBI3r-0ETOH), Tak U 0€3 Hee.

ToHHEeNM AOKHBI OBITH 3aIMIIEHBI OT IPOHUKAHHS MOBEPXHOCTHBIX U MOJ3EMHBIX BOI.

B aBTOIOpOKHBIX TOHHEIIAX MONEPEUHBIN YKIIOH Ipoe3xen yactu coctaBisieT 20 %o OT ocu
K cTeHaM. Boza TeueT BOJb 3aIIMTHBIX IOJIOC U CKBO3b UYI'YHHBIE PELLIETKU-TPAIlbl IOCTYIAET
B BOJIOIIPUEMHUKH, PACIOJIOKEHHbIE HE pexe uyeM depe3 40 M BAOJIb TOHHEIN, U OTTyAa 4epe3
YyryHHbIE TPpyObl AuamMeTpoM 150 MM nonaiaeT B IEHTPaJIbHBIHN ApeHaKHbIN KOJIEKTOp, 1100 OHA
OTBOJIUTCS IO BOJOOTBOIHBIM JIOTKAM, PACIIOJIIOKEHHBIM 110 KpasM MPOE3KEN 4acTH.

Jl1st XpaHeHUs] pEMOHTHOI'O 000pyA0BaHMs B aBTOJIOPOKHBIX TOHHEISAX yCTPauBalOT Kame-
pBl 110 06euM cTtopoHaMm ToHHeNS uepe3 300 M B maxmatHoMm nopsiake. B Tonnene pnunoi 400
M NpeAyCcMaTpuBaroT OfHY Kamepy nocpeause. Kamepsr nmeror pasMepsl: mupuHa — 2000 mMM;
rmyouna — 2000 mM; BbIcoTa 10 mmIenbird cBoga — 2500 Mm. Mexay kamepamu pacronararoT
Hum yepes3 60 M ¢ kaxao0i cTopoHsl ToHHENA. Pazmeps! Hum: 2000%500%2500 M.

KoHcTpyKIy nopTajioB NPOEKTUPYIOT C YY€TOM MECTHBIX I'€0JIOTHUECKUX U THIPOTreosIo-

THYCCKUX YCJ'IOBI/II\/'I, TOPHOI'O JAaBJICHUA U YCTOI\/'ILII/IBOCTI/I OTKOCOB.

2 XOJ PABOTHBI

Hcxonnble qaHHbIC 711 KOHCTPYUPOBAaHMS 001€TIKH npuBeieHbl B Tabmure 2.1.
Tabmuna 2.1 — McxonHele naHHbIE

Kareropusi aBrto- Kos¢dunment

JlnuHa ToHHEIs1, M Csox Ilopona
J0poOrH KpenocTu
Bonee 300 111 ITonseMucCTBII Cnabas 3

Tonnens anunoi 6onee 300 m Ha nopore II1 kareropuu: nmo Tabmure 1.1 mupuHa mpoezxeit
gactu I' = 8,0 M. Cmyxe6Hblit mpoxox I = 750 MM yCTpoeH ¢ OJJHOM CTOPOHBI MPOEIKEH yacTu,
¢ Apyroit croponbl — 3amuTHas nojoca 3I1 = 500 mMm. [Topoma crnabasi, mosToMy 3a30p MEXKIY
BHYTPEHHHUM KOHTYPOM OOJIEJIKH U yIiIaMu rabaputa MpuHAT 0, = 15 cM; GepMbI OTCYTCTBYIOT (Jg
= (), TaK KaK MOJJbEMHUCTBIN CBOJI ONMpaeTcs Ha cTeHbl. KOHCTpyHpoBaHUe BBINOIHAEM B TIOPSIIIKE,
NpuBeAeHHOM B nm. 1-13 noxgpaznena 1.3.

1. Ilponet B cBety. 1o popmyse (1.2) ans noporu 111 kareropuu:

lo =T+ I+ 31+ 2§, = 8000 + 750 + 500 + 2 - 150 = 9550 mMm (2.1)

10



2. OTHOIICHHE MTPOJIETa B CBETY K CTpetie moabema. st moaseMucToro ceoja o gopmysie

(1.4) mpunsro

B =225 (2.2)
3. Crpena nogpema B cBety 1o gopmyie (1.5):
lo 9550
=—=——=42441 2.3
4. Panuyc BHyTpEeHHETO odepTaHus cBofa 1o ¢popmyine (1.6):
4 2 4 + 2,252
ro = fo 25 = 4244 4 - +T’ = 4808,2 Mmm (2.4)
5. [IpeaBapuTenbHbBIN yroil HaKJIOHA MATHI cBoza o hopmyse (1.7):
ly 9550
i =—=—=0,993 = 83° 2.5
R ory 248082 ;999, OTKyJa Q. (2.5)

6. Ceuenus obnenku. [To Tabmume 1.7 (ctpoka mns rabapura I'-8,5 (8), koaddumnmeHt
kpernocty /= 3): 3amkoBoe cedeHue h, = 70 cm = 700 MM; ycIIOBHasI ATa CBOAA — MHOKHUTENb
(1,4...1,3), npuHATO BepxHEe 3HAUCHHE:

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

OnnospemenHo no Tabmuue 1.7 Ha3zHavensl: cTeHa h,, = (1,6...1,5)h, = 1,6-700 = 1120
MM; 00pe3 pynnamenta h, = (2,0...1,8)h, = 2,0-700 = 1400 mm; oGpatHslii cBox h, = (0,8...0,7)
h,=0,8-700 = 560 mm (nopozna ciabas, no npumedanuto 3 k Tabnuie 1.7 He0OX0AMMO 3aMKHYTOE
oyepTaHue ¢ 0OPaTHBIM CBOJOM).

7. llpenBapuTenbHbIe pacueTHbIC (OCEBbIE) CTpeNa MoIbeMa U MPOJET CBojIa 1Mo Gpopmynam
(1.8) m (1.9):

Jop = 4244,4 40,5700 — 0,5 - 980 - cos 83° = 4534,7 Mm (2.7)

lyp = 9950 + 980 - sin 83° = 10522,7 mMm (2.8)

8. YTouHeHHBIN yrou nsaTel cBoza no ¢opmyne (1.10):
4-4534,7 - 10522,7
4 -4534,7? +10522,72

sinp = = 0,989, orkyma ¢ = 82° (2.9)

9. OkoHUaTenpHBIE pacyeTHBIE CTpesia moabeMa M IpoJsieT cBoaa no ¢gopmymnam (1.11) u
(1.12):
f=4244440,5-700 — 0,5 - 980 - cos 82° = 4526,2 Mm (2.10)
[ = 9550 + 980 - sin 82° = 10520,5 MM (2.11)
10. PacueTnsiii (oceBoit) paguyc cBoaa no ¢popmyne (1.13):
0,5~ lgo _0,5-10520,5
sin sin

82° = 5311,9 MM (2.12)

r

11. Ctpena nogpema u poJIeT Hapy>KHOTO odepTanus cBofa 1o ¢popmynam (1.14) u (1.15):
f1 =4526,240,5-700 — 0,5 - 980 - cos 82° = 4808,1 Mmm (2.13)
[, =10520,5 4 980 - sin 82° = 11490,9 Mmm (2.14)

12. Paguyc Hapy>kHOTO ouepTaHus cBona 1o dpopmye (1.16):

11



4 fP+ 13 4-4808,1% +11490,9°

= = 5836,8 2.15
TR 8- 4808.1 O MM (2.15)

13. TonmuHa CTOYHOTO TPEYTOJIBHUKA MO OCU TIpoe3kelt yactu o dpopmyse (1.17):
h,=0,5-T-i=0,5-8000- 0,02 =80 mm (2.16)

LleHTp BHYTpPEHHETO paguyca CTCHBI NMPUHAT HA NPOAOJDKCHWW BHYTPEHHETO pajnyca
cBoza 7, (m. 13 moxpasgena 1.3); BBICOTY CTEHBI OLPEAEISIOT IrpaMUECKU C yYETOM BBICOTHI

BCHTUWISIHUOHHOI'O KaHajla Hu ra6apHTa, TOJIIIIMHBI HpOC3)KCfI JaCcTu C OCHOBAHHMEM H BBbICOTHI

(dbyHIameHTa.

OcHOBHbIE TapaMeTpbl CKOHCTPYHPOBAHHOM 00/1eNku cBesieHbl B Tabmuue 2.2.

Tabnuua 2.2 — OcHOBHBIE TapaMeTpbl 00AETKU

ITapamerp O0o3HayeHue 3HayeHue

[[Inpuna mpoesxeit yacTu r 8000 MM

[Iponer B cBety lo 9550 mm

Crpena nogbema B CBETY fo 4244,4 mm

Pannyc BHyTpeHHETO O4epTaHus CBOAA To 4808,2 mm
IIpenBapUTENbHBIN YTOJ HAKIOHA ISTHI Prp 83°
3aMKOBO€ CEYEHHUE OOIETIKH h, 700 MM

VYcnoBHas msATa CBOAA h, 980 MM

Crena or 1120 Mmm

O6pe3 dbynmamenTa o 1400 mm

OOGparHbIi CBOJ . 560 MM

YTOYHEHHBIN YIojl HAKJIOHA IISATHI % 82°
OceBbl€e cTpena MoabeMa U MPoJIEeT CBOIA fi1 ] 4526,2 mm; 10520,5 mm
PacuertHslIii (0ceBoit) paauyc cBoga r 5311,9 mm
HapyxHbie cTpena nogbema v npoJeT cBoaa fi: 1y | 4808,1 mm; 11490,9 mm
Panuyc napyxHOTro ouepranus cBoaa Ty 5836,8 mm
TosnmuHa CTOYHOTO TPEYroJbHUKA h. 80 mm

[Tonepeunoe ceyeHne CKOHCTPYUPOBAHHOM 00IeTKH TIoKa3aHo Ha PucyHnka 2.1: moxbeMu-
CTBII CBOJI OITUPACTCS Yepe3 MATOBbIE CEUCHHsI HA CTEHBI M (PyHIaMEHTBI, C BHYTPEHHEH CTOPOHBI
yA0XeH 00paTHbI cBOJ (3aMKHYTO€ OYepTaHue), Ha HEM — CTOYHBIN TPEYTOJbHUK, IIe0EHOUHOE

OCHOBAHHE U IMOKPBITUC HpOGS)KGﬁ qacCTH.

12



Pucynoxk 2.1 — [lonepeunoe cedenne 001eKH

BoiBoa: Takum oOpaszom, mist ToHHeNs anuHoi 6onee 300 m Ha gopore III kareropuu B
cnabbIx moponax ¢ Ko3(p(GUIIMEHTOM KpernocTu f = 3 3ampoeKTUPOBaHA 00IeNIKa MOABEMHUCTOTO
CBOJYATOI0 OUYEPTaHUs ¢ 0OPATHBIM CBOJIOM: BHYTPEHHEE OUEpTaHUE CBOAA paguycoM 7y = 4808,2
MM, Hapy’>KHOE€ — paguycoMm 7; = 5836,8 MM npu TonmuHe 3aMka 700 mm 1 nisiTsl 980 MM; TONIIMHA
cted 1120 mm, 06pe3 dyrmamenTa 1400 mm, oOpartHsiii cBox 560 MmM. [IpaBUIbHOCTE Ha3HAYCHUS

pa3MCEpoB O6I[CJ'IKI/I B IOCJICAYIOIICM ITPOBEPACTCA CTATUICCKUM paCUYCTOM.

13
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1 TEOPETUYECKHUE CBEJIEHUA

1.1 O01Me moJ10KeHus

DddekTuBHOCTL OYPOB3PBIBHBIX PabOT, T. €. KaUeCTBEHHOE JPOOJIEeHNE MOPOABI, TOUHOE
OKOHTYpHUBaHHE NMPO(UIIS BEIPAOOTKH, CHUKEHUE CEHCMUYECKOTO BIMSHUS B3phIBa Kak (hakTopa,
o0ecrednBaroIIero OONbIIyI0 YCTOWYHMBOCTD BEIPAOOTKH, KyUHas YKJIaaKka OpoAbl y 32005 mociie
B3pPbIBA U TIOBBIIICHUE TAKUX MOKa3aree, Kak KodhOUIIMEHT UCTIONB30BaHUs MITYPOB (K.W.II1.) U
K03(h(HUIIMEHT U3JIUIIKA ceueHHs (K.1.C.), 3aBUCHUT OT MIPABUIILHOTO ITPOSKTUPOBAHHUS TAPAMETPOB
OypoB3peIBHBIX paboT (macnopra bBBP): BeiOopa Tima BB u cpenctB B3pbhIBaHUs, ONpEaSICHUS
pacxona W BenmuuuHBI 3apsna BB, BeiOopa koHcTpykimm 3apsoB BB, ycraHoBieHus uucna,
[TyOMHBI M CXeMBI pacIiofioxkeHus mimypoB B 3a0oe. [Tacnopt BBP pexomenayetcs pa3padbarbiBaTh
B 3aBHCHUMOCTH OT UHXEHEPHO-T€0JI0IMUECKUX YCIOBHM 3a710)KEHHS BBIPAOOTKH, (PU3HKO-MEXaHU-
YECKUX CBOMCTB MOPO/Ibl, €€ TPEIIMHOBATOCTH M YCTOHUYNBOCTH, CTETIEHH 0OBOJJHEHHOCTH FTOPHOTO

MacCCHuBa.

1.2 Tunsl mmypoB, BpyObI

Bce mmypsl B 3a00€ TOHHENS MO YCIOBHSM UX PabOThl JENATCS HA HECKOJIIBKO TPYII:
BpyOOBbI€, OTOOITHBIE, KOHTYPHBIE, TOJOIIBEHHBIE. 3apsabl BpyOOBBIX LIMTYpPOB MPOU3BOIAT IEp-
BOHaYaJIbHOE pa3pylIeHHE NOPOAbI OOBIYHO B IIEHTPE CEYEHHUsI BHIPAOOTKH, B HaNOOIee TPYIHBIX
yCIOBHAX. 3apsi/ibl OTOOMHBIX HIMTYPOB APOOSAT OCHOBHYIO Maccy NOPOAbI, KOHTYPHBIX — NPUIAIOT
BBIPAOOTKE €€ MPOEKTHYIO (hOpMYy, a MOJOMIBEHHBIX — O(GOPMIISIOT MOJ0MBY BeIpaboTku (Pucyn-
ka 1.1).

e | Iy
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Pucynoxk 1.1 — I'pynmel mimmypoB B 3a00e: I — Bpy6oBsbie; II — or6oitnsie; 11l — xonTypHBIe; [V
— MOJOLIBEHHbIE; B — mupuHa BbIpaboTKY; [, — 1yOuHa BpyOOBBIX IIMYPOB; [, — I1yOuHa

OTOOMHBIX LIMYPOB; [, — BEIMYNHA 3aX0JIKU

3ax

Oco0eHHOCTh NOA3CMHBIX B3PBIBHBIX pa60T npu pa3pa60TKe nopoa CIIOIHBIM 3a00eM

COCTOMT B TOM, YTO B3pbIBacMas MOpPOJA 3aKaTa CO BCEX CTOPOH, KPOME TUIOCKOCTH 3a0os. B



3TUX YCIOBUSIX JUIs O0see A3pHEeKTUBHOTO UCIIOIb30BaHMSI YHEPTHUH B3phIBa, YMEHBLICHHS pacxoa
BB u cHmkeHUs CeHCMMYECKOr0 BO3/IEHCTBHS Ha OKPYXKAIOIIMHA MAacCHB MOPOABI HEOOXOIUMO
00pa30BaTh OMOJIHUTENbHBIE CBOOOIHBIE IJIOCKOCTH — TaK HAa3bIBAEMbIE TNIOCKOCTH OOHAKEHMSL.
OOpa3oBaHue TakUX IJIOCKOCTEW JOCTUIAaeTCs IMYyTEM MEPBOOYEPEAHOIO B3pbIBaHUS BPYOOBBIX
IIITypOB, KOTOpbIE 00bI14HO Ha 10 % JuIMHHEe BceX OCTANBHBIX LIMYPOB U UMEIOT 3apsi]l MOBBILICH-
HOM MOIIIHOCTH. DTHU LIMYpPHhl, PACIOJIOKEHHBIE 10 ONPEAEIEHHON CXeMe, IIPU B3pbIBE 00Pa3yIoT
B MAacCHBE IOJIOCTh — BPYO, KOTOPBIM U CIIY>KUT JOMOJHUTEIFHOW MOBEPXHOCTHIO OOHAXKEHUS,

obecnieunBas 0oJiee OJIArONPHUATHBIE YCIOBUS PaOOThHI OCTAIBHBIX IIIITYPOB.

)

E)

Pucynok 1.2 — OrtpsiBaromue (KJIMHOBBIE) BpYObl: @ — BEPTUKAJIbHBIA KIMHOBOH; 0 —
TOPU30HTAJIbHBIN KJIMHOBOW; B — HW)KHUI OJJHOCTOPOHHUU; I' — BEPXHUN OJHOCTOPOHHUM; T —
OOKOBOH; € — MHOTOKJIMHOBBIH

CyuiecTByerT iBE IPYIIIbI CXEM PaCIOIOKEHUs BPyOOBBIX LIITYPOB:

a) B 3aBUCUMOCTH OT HAIIPABJIICHUS TPCHIMH U CJIOCB B IOpOoAax, NEPECCKACMBIX BBIpa6OT-

0) HEe3aBHCHUMO OT HalpaBJIeHUs TPEIIMH U CIIOEB B OPOJaXx.

Bpy6oBbie mimmypsl nepBoii rpymniibl JEHCTBYIOT O MPUHIIMITY OTPBIBA TIOPOIBI OT MaccuBa
10 TPELIMHAM HAIUIACTOBAHUS, X HA3bIBAIOT OTPHIBAIOIIMMU, WIH KIIMHOBBIMHU, BpyOamH.

B 3aBucuMoCTH OT pacnoiokeHHsI TPELIMH U XapaKTepa 3aJeraHus IepeceKaeMblX MOpOoJ
NPUMEHSIOT CIIEAYIOLINEe OCHOBHBIE THITbI OTphIBatoLINX BpyOoB (Pucynkom 1.2):

— B IIOpoAax C BEPTHKAJIIBHBIM PACIIOIOKCHUEM TPCIIUH — BepTHKaHLHBIﬁ KJ'II/IHOBOI\/’I;

B IOopoaax € TOpU30HTAJIbLHBIM PACIIOJIOKCHUCM TPCIIHUH — FOpPI3OHT3JIBHBIfI KHHHOBOﬁ;

B CJIOUCTBIX ITOpOoAax € MaaCHUEM TPCUIMH Ha 32001 — HIDKHUN OI[HOCTOpOHHPIfI;

B CJIOMCTBIX MOPOAAx C MaJeHUEM TPEUIUH OT 320051 — BEPXHUIl OTHOCTOPOHHUI;

— B TPEIIMHOBATHIX MOPOJAX U KPYTOM UX MaJCHHUH, KOTa BhIPAOOTKA pacroyaraercs o
MIPOCTUPAHHIO TTOPOJI, — OOKOBOM BpYO.



KiuHoBele BpyOBI Yallle BCEro NMPHHUMAIOT MPH HCIIOJIb30BaHUU IepdopatopoB. OHH
00ecCIevnBaroT XOPOIIUii BEIOPOC OPOIBI M3 BPYOOBOM MOJIIOCTH, HO JIAIOT OOMBIION pa3dopoc ee
0T 3a004. DTO 3a4acTyI0 MPUBOIUT K HAPYIIEHUIO YCTONUYNBOCTH BPEMEHHOM KPENy U CHUKEHUIO
MIPOU3BOUTEIHLHOCTH TTOTPY3KH TOPOJIBI.

[Tpu GonbIIOM ceyeHNH BHIPAOOTKH U B KPEMKUX MOPO/IaX MPUMEHSIOT YCUICHHbIE MHOTO-
KJINHOBBIE BPYOBI.

PaccrosiHus Mexay IImypaMu KJIMHOBOTO BpyOa MPUHUMAIOT 0 OPHEHTUPOBOYHBIM JaH-
HBIM, TpUBeIeHHBIM B Tabmuie 1.1.

Tabnuna 1.1 — [TapameTrpsl KIHMHOBOTO BpyOa

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

Kos¢gdpunuent
napamMu | mmypamMm B | WIIYPOB K ILIOC- [ GOBBIX HIMy-
KPENnoCTH NOPOJ
HIIYPOB psaxy | KocTu 32005, 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

CymeCTBeHHBIMI/I HEOOCTAaTKaMU OTPBIBAIOIIUX BPY6OB SIBJIISIFOTCA:

— 3aBUCUMOCTbH [TyOWHBI IIITYPOB OT MIMPUHBI BEIPAOOTKH BCIEICTBUE WX HAKIIOHHOTO TIOJI0-
YKEHHS;

— CJIOKHOCTB PasMCIICHHA HIITYPOB U IPpUAAHWA UM 3aaHHOTO YITIa HAKJIOHA,

— TPYOHOCTh 3a0ypUBaHHS U peajbHas BO3MOXKHOCTb OTKJIOHEHHS IIIMYPOB OT 3aJaHHOTO
HaIpaBJIeHUs, 0COOEHHO C YBEJIMYEHUEM UX TITyOUHBI.

Bpy0OoBbie mimmypbl BTOpOii IPyMITbl pacroyiaraloT 00bIYHO NEPIEHANKYIISIPHO 320010 He3a-
BUCHMO OT PaclOJIOXKEHUs TPELUH M MapajulebHO ApYyr K JApyry. biaromaps oTHOCHTEIBHO
cOmmKeHHOMY pacriosioxeHunto mmypoB (10...30 cM) npu B3pbIBE POUCXOIUT HE TOIBKO OTPHIB
MOPOBI OT MAaCCHBa, HO U IIaBHBIM 00pa3oM pa3pylLICHHE €€ MEX/1y BpyOOBBIMHU IIITypaMHU.

BpyObl ¢ TakuM pacnonoXeHHEM LIypOB HA3bIBAKOTCS IPOOAIIMMH, WU, WHAYe, Ips-
MBIMHA. JTH BpyObl OOBIYHO TPUMEHSIOTCA MpH OypeHHUH IIMYypPOB TKEIBIMUA OypUIbHBIMH
ycTaHOBKaMH. M3BeCTHBI MpHU3MaTHUYECKUe, IIeJIeBble, CIHpalbHble BPYyObl U MX KOMOMHAIMH
(Pucynkom 1.3). Cxembl HmpsIMBIX BpyOOB IpeayCMaTpHUBAIOT OJHOBPEMEHHOE WM IOCIJIENOBa-
TEJIbHOE B3pBIBAaHHE 3apsA/0B B IIITypax, 0ObIYHO KOMOMHUPYEMBIX C HE3apsDKEHHBIMH ILITypaMH
WY C LEHTpaJbHOU CKBaxkuHOU auamerpoM 100...150 MM, KOTOpbIE CO30al0T JOMOJHUTEIbHBIE
MTOBEPXHOCTH OOHAKEHUS U CTIOCOOCTBYIOT IMOBBIIICHUIO 3 (HEKTUBHOCTH B3pbIBa. [Ipsimbie BpyObI
o0ecrneyrBaoT BO3MOKHOCTD MOJTYYEHHUS 3aXO/KHU JIF000H TpeOyeMoil ITyOUHBI U 10CTaTOYHYIO
Ky4YHOCTb B30pBaHHOM mopojsl. OTOpoc mopoas! ot 32005 He npeBbimaet 15...20 M B TOHHENSIX
u 8...10 M B mronbHsX. JlocTonHCTBa 3THX BpyOOB TaKXKe 3aKJIFOYAIOTCS B IPOCTOTE O0ypUBAHUS
32005, yMEPEHHOM CEHCMUYECKOM M YITapHOM BO3JI€MCTBUU HA MAaCCHUB, BO3MOYKHOCTH MaKCUMaJlb-

HOW KOHIIGHTpAIMK OypOBOTO 00OpYIOBaHUS Y 32005 M TIOJTHOW MEXaHU3aIlUU Tporecca OypeHus



uinypos. [Ipu ucnonp3zoBanuu OypoBbIX paM M CaMOXOAHBIX OypUIIbHBIX YCTAHOBOK PEKOMEHTY-

CTCA NPCUMYIICCTBCHHOC ITPUMCHCHUC ITPAMBIX Bp}I6OB.

a) &) 8)
R l —
200 o 204 iDD| 20
e ) | |2
200 o ° 3[:0!
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Pucynok 1.3 — Apo6smue (npsiMbie) BpyObl: a — MPU3MaTHYECKHil; O — IIeJIeBOM; B —
CIIUPAJIBHBIN

B pesynbrare B3phiBa 3apsiia CTEHKH IIITypa pa3pylIaloTcs He Ha BCIo AuHY. OTHOIICHHE
pa3pyIIMBIIEHCs YacTH IIMypa | K ero MojaHOM JUIMHE [ Ha3bIBalOT KOA(PQPHUIMEHTOM HCIOIb30-
BaHUS MIITyPOB (K.H.III.):

n= T (1.1)
I

Koa¢¢unuent 1 B ropu3oHTaNbHBIX BhIpaboTkax 00bryHO coctasiser 0,8...0,9. Ha3znave-
HHE [TYyOMHBI LIITYPOB IIPOU3BOIAT C YUETOM IUIONIA/IM ONIEPEYHOTO CEYEHUS BEIPAOOTKH, CBOWCTB
HIOPOJIbI, TPUHATONW MEXaHHU3alUK OypPOB3PBIBHBIX U TIOIPY30UHBIX paboT, CIOCOOOB 3apsKaHUs U
B3pbIBaHUA 3apsan0B BB.

Ocoboe BHUMaHUE ciieayeT oOpaIiarh Ha 00€CIIEUeHNe YCTOMIMBOCTH BBIPAOOTKH MOCTIE
B3pBIBa. 3a4aCTYIO IPUXOANUTCS OTPAHUUYMBATH IITyOUHY 3aX0IKH UIMEHHO I10 3TOMY YCJIOBHUIO, XOTS
C TOYKH 3pEHUS IPOU3BOAUTEIBHOCTH pabOT MO MPOXOJIKE Lienecoo0pa3Hee IPUHUMATh OOJIBIIYIO
1youny 3axoaku. OpHEeHTHPOBOUYHBIC 3HAYCHHUS JOIYCKAeMOHN ITyOMHBI 3aXOJKH IO yCJIOBHIO
YCTOMYMBOCTHU BBIpaOOTKM NpuBeAeHbl B Tabnuie 1.2.

Tabnuua 1.2 — Jlomyckaemast yOuHa 3aX0JJKU MO YCJIOBUIO YCTOMYMBOCTH BbIPaOOTKU

I'myOnna 3axonkm [, , M
Ko punuent kpenocTu nopoabl
B ToHHEnE (S < 20 m?) B mrroabHe (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

[Tpu 3aganHOl TITyOMHE 3aXOJKU JJIMHA OTOOMHBIX M KOHTYPHBIX IIITyPOB ONpENesieTcs
K03((pUIIMEeHTOM HUCIIONIB30BaHUS HIMTYPOB M YITIOM HAKJIOHA UX K MJIOCKOCTH 3a00s. KoHIIBI A THX
IIITYPOB JIOJDKHBI JICXKATh B OJHOW TUIOCKOCTH, MEPIICHANKYISIPHON MPOJOIHHON OCH BBIPAOOTKH.
JlnvHa BpyOOBBIX HIMYPOB JIOMKHA MpeBbIaTh Ha 10 % AMMHY OCTaIbHBIX MIMTYPOB.

VYCThsl KOHTYPHBIX W MOJOIIBEHHBIX MITypoB pacrnonaratoT B 10...20 cM OT MpOEKTHOro
o4yepTaHusi BBIPAOOTKH, a KOHIIBI UX JOJDKHBI HAXOAWTHCS HAa MPOEKTHOM KOHType. OTOoiiHbIC

HIITYpPBI pacriojiaratoT MExay B}T)Y6OBI>IMI/I U KOHTYPHBIMH HIITypaMH TAKUM 06p8.30M, YTOOBI Ha



KKIBIH HIMYp MNPUXOIMICS MPUMEPHO OJUHAKOBBIN 00bEM B3pbIBAEMOI MOPOABI MPHU YCIOBUU

J0CTAaTOYHOTO €€ APOOIICHUS.

1.3 B3pbiBuaThie BelecTBa U CPeACTBA B3PbIBAHUS

Tun BB 1 CB Ha3zHa4yaroT B 3aBUCUMOCTH OT MH)KEHEPHO-TEOJIOTUUECKUX YCIOBHM 3aJI0%Ke-
HUS TOHHEJSI, CeYEHUs BBIpaOOTKH, (PU3NKO-MEXaHUYECKUX CBOMCTB TOPHBIX MOpos. [Ipumensitor
BB kak B maTpoHax, Tak U pOoCChINbIO (FpaHyIupoBaHHbIE). B mocneanem ciayyae J1s 3apspKaHus
BB ucnone3yror MexaHu3upoOBaHHbIE THEBMO3apa1uuki. OpHEeHTUPOBOYHBIH BEIOOP BB npounsso-
JISIT, IOJIb3YysACh NaHHbIMM Tabnuue 1.3. Pa3meps! 1 Macca maTpoHOB Hanbosiee pacipoCTPaHEHHbIX
BB npusenens! B Tabnure 1.4.

Tabnuna 1.3 — OpuentupoBouHslii BEIOOp BB

Kos¢uuu-

Kareropusi nmopox no Tun ycranoBku
€HT Kperno- HaumenoBanue BB

Kpenocru BB

CTH IIOPOJ
AmMoHuUT Nel ckabHBIN [Tarponbl
Becema kpenkue wu 10...20 AMMoHai Ne3 ckanbHbIN To xe
KpEIKHE o Heronur M »
I'pammonan A-8 Poccpinbio
AMMoOHan [Tarponsl

Kpenkue 7...10
I'panynut AC-8B Pocceinbro
. AmmoHuT Ne62KB ITaTpons!

Kpenkue u cpenneit
4...7 I'pammonut 79/21-b Pocceinbio
KpEIocTH

I'panymur AC-4B »
. Juuadranur [TaTrponst

Cpenneit kpenoctu 2.4
I'panymur M Pocceinbro
Cpenneil kpernoctu u {2 Awmmonnt ITKB-20 [TarpoHbl
cnalbie o Ammonurt T-19 »

B3pbiBanue 3aps10B pH NPOXOAKE TOHHENEH, KaK MPaBUJIO0, TPOU3BOAST 3IEKTPUUECKUM
Croco0OM € TIOMOUIBIO 3TEKTPOAECTOHATOPOB. JOMOTHUTEIHHO UCTIONB3YIOT, 0OCOOCHHO MPH B3PhI-

BAaHUU KOHTYPHBIX PACCPEIOTOYCHHBIX 3apsI0B, IETOHUPYIOLIUH IIHYP.



Tabmuua 1.4 — Pa3meps! u macca narponos BB

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

AmMmonuT Nel ckanbHBIN 3,6 17,5 250
Ammonan Ne3 ckanbHBIN 3,6 25 250
AMMOHaI 32 25 250

Jetonutr M 3,2 25 250

Ammonut Ne6KB 3,2 25 200
Hunadranur 3,2 25 200

Ammonut IDKB-20 3,6 17,5 200

[TpUMEHSIIOT CIIEAYIONIME THUIIBI AJIEKTPOJCTOHATOPOB (BBIMYCKA€MbIE IPOMBIIUICHHO-
CTBIO):
— MTHOBeHHOTO aeictBus — JJI-8-3, DI1-8-11IM, B3/1C;

— KopoTko3ameniaeHHoro aectBus — I/1K3 (co crynensamu 3amemenus 25; 50; 75; 100; 150;
250 mc), AK3-TIM-15 (co crynensimu 3amemnienus 15; 30; 45; 75; 105; 120 mc);

— 3ameieHHoro aerctus — DJI3/1 (co crynensamu 3amemnienus 0,5; 0,75; 1,2; 4; 6; 8; 10 ¢).

1.4 Pacuetr mapamMeTpoB OypOB3pbIBHBIX padoT

Pa3pa0oTka Ha moJiHOe ceyeHHe.

1. OnpenensitoT cpenHui yaenbHbIA pacxon BB, kr/m?:
2
q.= 10,3 —l——)-e-d)-w 1.2
(037 + 7 (12)

rae f — ko3 UIHEHT KPEeTOCTH TOPOIBI;

S — miomaas NONepeyHoro CeYeHus: BEIpaboTKH, M?;

e — ko3¢ punment padorocrnocoornoctu BB (Tabmure 1.5);

1) — KO3 PUIHEHT BIUSHUA TUIOTHOCTH 3apsbkanus (Tabmue 1.6);

w — KO3 PULHEHT CTPYKTYPbI U TPELUIMHOBATOCTH TOpHBIX nopof (Tabmuue 1.7).
Tabmuma 1.5 — Koaddumment paborocrocoonoctn BB

HaumenoBanue BB e HanmenoBanue BB e
AmmoHuT Nel ckanbHBIHI 0,81 I'panynmutr AC-4B 0,98
Ammonan Ne3 ckaJabHBIN 0,80 Ammvonut Ne62KB 1,00

Heronutr M 0,82 I'pammonut 79/21-B 1,00
I'pammonan A-8 0,80 Hunadramur 1,08
I'panymur AC-8B 0,89 I'panymur M 1,13
AMMoHa 0,91 Amvmonut IDKB-20 1,20




Tabmuma 1.6 — KoaddunmeHT BIusHNS TUIOTHOCTH 3apsiKaHUs

Cnoco0 3apsikanus P

3apspkaHue 0ObIYHBIMU TTATPOHAMHU 1,10

3apspkaHue ¢ pa3aBIuBaHUEM ITACTUYHBIX TaTpoHOB BB 1,15
3apsixaHue poccolibiMu BB 1,00

Tabnuna 1.7 — KoappuuueHT cTpyKTypsl U TPELIMHOBATOCTH TOPHBIX MTOPOJ

T'opHo-reoornyeckasi XapakTepucTuKa w f
MoHOIUTHBIC IIOTHEIC 1,9...2,0 18...20

MoOHOIUTHBIE, C )KUIBHBIMHU BKIIIOYEHUSMH, OCa0-
1,8...1,9 14...18

JISFOIIMMH MacCHB B 30HAaX KOHTAKTa

HerpemuHoBareie, ¢ MEPICHIUKYISIPHBIMUA K TIPO-
’ 1,6...1,8 10...14

JOJILHOW OCHU TOHHEIIS HATUIaCTOBAHUSIMU

be3 BUAMMEBIX TpeIlrH, C MapayjieJbHBIMU WU Ha-
KJIOHHBIMH 710 70° HamiIacTOBaHUSIMU K TPOIOJIbHOM 1,4...1,6 8...10

OCH TOHHEJIS
CnabotrpeniuHoBarbie (10 2 Tpeuiud Ha 1 M? 3a0051) 1,0...14 6...8
TpemmnoBarslie (0T 2 10 5 TpewuH Ha 1 M? 3a604) 0,8...1,0 4...6

CunpHOTpeIMHOBAaTbIe (CBbIIIE 5 TpelmuH Ha 1 M2
0,6...0,8 2.4

3a200s1)

2. BBIYHCIIAIOT TMHUIO HAUMEHBIIETO CONPOTHUBIIEHHUS (JI.H.C.) OTOOMHBIX IIMYPOB, M:
wo A 52k, d- L (1.3)
pre-w
rae k, — xo3¢p¢unuent 3axuma (Tabnume 1.8);
d — nuamertp 3apsana BB, um;
Py — IUIOTHOCTH BB B natponax (mpu 3apsbkanun), kr/m?® (Tabmune 1.9);
p — pacdeTHas IUIOTHOCTh opoel, Kr/m? (Tabmume 1.10).

Tabmuna 1.8 — Koaddunment 3axuma

Ilomans ceyeHusi BbIpa-
Memnee 20 20...50 Bouee 50

00oTKH, M>
k, 0,7 0,8 0,9




Tabmuua 1.9 — [TnotHOCTH BB B narponax npu 3apsxkanuu

Hanmenosanue BB | ™ 1075, xer/ Haumenosanue BB | ™ 1075, xerf
M3 m?
AvMMOHHUT Nel cKaJbHBIN 1,45...1,58 Amvmonut IDKB-20 1,05...1,20
Ammonan Ne3 ckaJbHBIN 0,90...1,10 Ammonut T-19 1,05...1,20
AMmMonan 0,95...1,15 I'pammonan A-8 1,00...1,25
JeTonut M 0,95...1,20 I'panynur AC-8B 1,00...1,20
Ammonut Ne6)KB 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
Tabmuma 1.10 — PacyeTHast IIOTHOCTB TTOPOJIBI

Hosbpumeny 2.3 4..6 7.9 | 10..14 | 15 u Goee

KPenocTH Mopoabl
p, Kr/m? 2100 2500 2750 2900 3000

3. HazHauaroT paccTostHAE MEXTy IITypaMHu: IS BpyOOBBIX — ITO CXeMe IIPHHSATOTO BPy0a,
TUTSE OTOOMHBIX M MOOMIBEHHBIX — 10 Tabmuie 1.11, nns kouTypHBIX — 1o Tabmure 1.12.

Tabmuua 1.11 — PaccTosinus Mexay OTOOWHBIMU U TIOAOUIBEHHBIMU Iy PaMH

HaumenoBanue  mmy- Paccrosinue B 10JI5IX JI.H.C. W),
poB MeXIY psilaMH IIIIypoB MeEXXAY mIypaMu B psaay
Ot0oliHble 0,80...0,95 0,90...0,95
IlomomBeHHBIE 0,70...0,85 0,70...0,90

Tabmuua 1.12 — PaccTostHust MeKAy KOHTYPHBIMU LLIITypaMu
Koobmument ipe- Paccrosinue (M) B mopogax
MOCTH MOPObI MOHOJIUTHBIX CHa6OTpeHMH::Ii- CHWJIBHOTPEUIMHOBATBIX
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 npakTike 00bIYHO MPUHUMAIOT PACCTOSIHUS MEXKAY IIITyPAMU U PsiiaMu IIITyPOB OJHa-
KOBBIMH.

[Tpu ncnonp30BaHUH KOHTYPHBIX IITYPOB € MPOQIILHBIMH HaJpe3aMH-KOHIIEHTPAaTOpaMu
HAIPSDKCHUM PAaCCTOSHHME MEXIY ATHUMH IIIypaMH NPUHHUMAIOT PAaBHBIM PACCTOSHUIO MEXIY
OTOOMHBIMU LTy PaMH.

4. OnpenenstoT He0OX0IMMOE KOJIMYECTBO LIMYPOB:

N =N+ N, + N, + N, (1.4)



rae N, — KOJIMYEeCTBO KOHTYPHBIX LIITypOB;
N, — KOnu4ecTBO MOJOIIBEHHBIX IIITYPOB;
N, — xonu4yecTBO OTOOMHBIX IIITYPOB;
Ny, — KONMYeCTBO BPyOOBBIX LIITYPOB.
KonnuecTBO KOHTYPHBIX IIITYPOB HAXOAT O (hopmyIie

p
N =—+1 (1.5)
aK
e p, — NEepUMETpP BIPAOOTKH 10 JIMHUH PACTIONOKEHUS KOHTYPHBIX ILIITYPOB, M;
@, — PACCTOSHHE MEXIY KOHTYPHBIMH IIITYPAMH, M.

.HI/IHI/ISI HAaNMCHBIICTO COHpOTI/IBJIeHI/ISI KOHTypHBIX IJ_IHypOB, M:
Yk
w, = = (1.6)

rae m — ko3 uIueHT commKkeHns KOHTYpHbIX 3apsioB (Tabmume 1.13).

Tabmuma 1.13 — KoaddunmeHTt cOmmkeHns KOHTYPHBIX 3aps/iOB

Koappuunent
2...3 4...6 7...9 10...14 15...20

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

[Tnomanp ceyenus 3a00s, B3pbIBAEMYI0 KOHTYPHBIMU 3apsiaMu, M2, ONIpeesstoT o ¢op-

MyJie
Konu4ecTBO MOJOIBEHHBIX IIITYPOB
B
a

II
rae B — mmpuHa BeIpaOOTKHU MO MOJOIIBE, M;
a,, — PACCTOSTHHE MKy MOJOLIBEHHBIMHU IIITypaMH, M.
[Tnomane ceyenus 3a00s1, B3ppIBacMasi MOJOIIBEHHBIMHU IIITyPaMH, M2
S, =w,-B (1.9)
Konmaectso BpyOoBeIX mimypoB Ny,  IUIOLIA/b CEYCHUs 320051, B3pbIBacMast BPyOOBBIMH
3apsifiaMH, Sy, OLPEACISIOT 10 CXeMe Bpyoda.
KonudecTBO 0TOOMHBIX MIMYPOB HAXOAAT 1O (hopmyre
1,27 -q,.- S

0 (1.10)
. ky

N =
o d?-k

san * Pz
e S, =S5 — (SK +S,+ SBP) — IUIOIIAJb CeYeHHUs 320051, B3pbIBaeMas OTOOMHBIMU 3apsiiaMH,
M?;
k.., — KoadduiuenT 3anonHenus mimypa npu 3apsxanuu (Tabnuue 1.14);
k, — ko3¢ ¢unmeHT yrmiuoTHeHus 3apsnoB BB B mpouecce 3apspkaHus, U POCCHITHBIX H

y
mractuayareix BB kg =1,05...1,15, mist narposupoBaHHeIX ky, = 1.



Tabmuua 1.14 — KoadunueHT 3anonHenus miypa npu 3apspkaHuu

Koopeputent  kepe- 2.3 4...6 7.9 10...14 15...20
oorn mopotes 1

. 0.50... 0.60... 0.65... 0.70... 0.75...

san 0,55 0.65 0,70 0.75 0.80

5. Ilocne omnpeneneHus KOJIWYECTBA HITYPOB COCTABISAIOT CXEMY PACIIONIOKEHUS LIIMYPOB
Ha YepTeXke MONEPEYHOro CEYeHHsI BBIPAOOTKH, HAa KOTOPOH YTOUHSIIOT KOJUYECTBO OTOOMHBIX
IITYpOB U 001ee KonyecTBo mmypoB (Pucynke 1.4).
6. Onpenenstor pacxon BB Ha nukn (3axonky). BHauane momy4aroT OpUeHTHPOBOYHBII
pacxon BB, kr, mo dhopmyie
Q:qc'S'lsaX (111)
HaxoasT maccy KoHTYpHOTO 3apsijia, Kr:

g =1, -k, (1.12)
rae [, — mIyOMHa KOHTYPHOTO LIypa, M;
k. — k03¢ (puIMEeHT KOHIIEHTPAIK KOHTYPHBIX 3apsAaoB, Kr/M (Tabmume 1.15).

Tabnuna 1.15 — KoaddunueHt koHIeHTpaluy KOHTYPHBIX 3aps10B

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

KPenocTH nopojasl
k. 0,25 0,30 0,35 0,40 0,45

ITpu pacuere macchl MaTPOHUPOBAHHOTO 3apsiia HEOOXOAUMO UMETh B BUY, YTO B LINype
JIOJDKHO pa3MeIarbes 1eoe ynciio narpoHoB BB. 11oatomy pacdueTHyro maccy 3apsiia KOppeKTH-
PYIOT C y4€TOM 3TOTrO YCJIOBUSL.

O611ast Macca KOHTYPHBIX 3apsJIOB, KT

Qu = a4 - Ny (1.13)
Cpennsist Macca BpyOOBOTO 3apsijia, Kr:
0 — 1,2]-\[(? ]—VKQK) (1.14)
O6mrast macca BpyOOBBIX 3apsIOB, KT
Qup = Tup - Nyp (1.15)
Macca oT60HHOTr0 1 OJOIIBEHHOTO 3aps0B, K
o Q— (Qu+Qy) 116
N— (N, +N,)
OOm1ast Macca OTOOMHBIX ¥ MOJJOUTBEHHBIX 3apsJI0B, KT
Qon = Qon - (No + ;) (1.17)
OO6mmit pacxon BB Ha ki, Kr:
Qup = Qx + Qon + Qs (1.18)
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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

Wcxonuble nanubie ais pacyera napamerpoB bBP npusenens: B Tabnune 2.1.

Tabmuna 2.1 — UcxonHele qaHHbBIE

P,m [

f

S, m?

B,m

K

M Lo M

8

14,17

4,53

12,55

3,5

3,0

Jis mopons! ¢ kodddummentom kperoctu f = 8 (kpenkue mopossl) mo Tabmuie 1.3 mpu-

Hsto BB ammonan B narponax; mo Tabmune 1.4 matpon auamerpom 3,2 cM, ATUHOM 25 ¢M U Maccoi

250 r. [To Tabmume 1.5 xoaddumuenT padborocnocodnoctn ammonana e = 0,91; mpu 3apsokaHun

o0pryHbIME TaTpoHamu ¢ = 1,10 (Tabnune 1.6); mnotHocTh BB B narponax npuHsTa cpennei ais

muanaszona 0,95...1,15: p_. = 1050 kr/m® (Tabmuue 1.9); pacueTHas IIOTHOCTH MOPOABI MpH f =

8 cocrasnser p = 2750 kr/m* (Tabmume 1.10). ITopona mpunsiTa C1abOTPEIIMHOBATOM, TTOATOMY

w = 1,2 — cpennee 3HaueHue nuana3zona (Tabmume 1.7). B3pbeiBanue 3apsgoB IEKTpHUYECKOE,
CpeICTBaMHU MHULIMMPOBAHUS MIPUHSTHI JIEKTPOAECTOHATOPHI.
1. Cpenuuii ynenbHbii pacxon BB o gopmyse (1.2):

4, = (0,3\/5 + \/1121,—17

2. JIuHus HaMMEHBIIETO CONPOTUBIEHUSI OTOOMHBIX TypoB 1o dopmyne (1.3) npu k, =
0,7 (ceuenne S = 14,17 m? < 20 m?, Tabnume 1.8):

) .0,91-1,1-1,2 = 1,66kr/m3 (2.1)

1050
—52.0,7-0,032 - — 0,69
Yo S \/2750 090112 oM

(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):

0,5
=" =063 2.4
wK 0,8 Y M ( )
[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
LIIYPOB (YETHIPE Maphbl) C paccTossHUEM Mexy napamu 0,4 M 1 yIiioMm HakloHa 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
OOm1ee koaruecTBO MITYypoB 1o Gopmyse (1.4):
N=26+9+5+8=48 (2.10)

CxeMa pacroyioKeHHs HIITyPOB Ha YEPTEKE MOTEPEIHOT0 CEUCHHUS BHIPAOOTKH NPUBEICHA

4,65 ~ 5 (2.9)

Ha PucyHka 2.1: 26 KOHTYpHBIX LIIYpPOB pa3MEILEHbI 110 KOHTYpY ceueHus ¢ maroM a, = 0,5 m,
8 BpyOOBBIX 00pa3yloT BEPTHKAIbHBIN KJIMHOBON BpyO B IIeHTpe 3a00s (YEThIpe Maphl C YIJIOM
HaKJIOHA K MIOCKOCTH 3a00s1 65°, Tabmume 1.1), 5 oTOONHBIX pacmoNOKeHbI MEXKIY BPyOOM U
KOHTYPHBIMH ILITypaMH, 9 NOJOIIBEHHBIX — BJ0JIb MTOOMBLI BIpaO0TKU. KomruecTBo 0TOOMHBIX
HIITYPOB U 001IIee KOJTMYECTBO IIMYPOB YTOYHEHBI TIO0 cxeMe 0e3 m3MEeHeHU. B3priBaHue npous-
BOJITCS B YETHIPE CTYNEHU: B IEPBYIO B3PBIBAIOT BPYOOBBIE 3apsi/ibl (IIMypHl 1...8), BO BTOpy0 —

otboitHbIe (9...13), B TpeThio — mopomBeHHbIe (14...22), B 4eTBEepTYyI0 — KOHTYpHBIE (23...48).
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Cxema pacnonoxeHust wnypob

362m

H

lax=3,0m

B-453n b-b
lsp=385m

YenobHele 0d03HOYPHUS:

m=@== fpydobeie — 1-8

@ OMOOUHEIE — 9-13

LLax=30m

@ N0J0WBEHHbIE — 14-272

==Qm=  OKOHMYpuBaoWUe — 23-48

A~

0, =055 m 0, = 0,60 M

Pucynok 2.1 — Cxema pacnosioeHus! IIypoB
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5. I'lmybuna mmypoB u 3axoika. [1yOnmHa OTOOMHBIX M KOHTYPHBIX IIIYPOB MPHUHSTA 110
3agaHuio [, = 3,5 M; pu 3TOM KO3 PHUIHUEHT UCTIOIB30BAHUS LIITYPOB
l 3

:—_3—,5:

; 0,86 (2.11)

K
HaxoAHUTCs B pekoMeHnyeMbIx npezaenax 0,8...0,9. ['myOuna BpyOOBBIX MITypPOB MPUHSITA HA
10 % Goxbue: I, = 1,1 - 3,5=3,85 m. Jlonyckaemast I1yOHHa 3aXOKH 110 YCIOBUIO YCTONYHBOCTH
BeIpaboTKH 1ipu f = § cocraBmuseT 4,0 M (Tabmume 1.2), 9yro Gonpire npuHATOH [, = 3 M.
6. Pacxon BB Ha miukn (3axoaky). OpuentupoBounsiii pacxox BB o dopmyne (1.11):
Q =1,66-14,17-3 = 70,57 xr (2.12)
Macca xoHTYypHOTO 3apsaa no gopmysne (1.12) npu k, = 0,35 (f = 8, Tabmuue 1.15):
g, = 3,5-0,35 = 1,225 kr (2.13)
PacueTnas Mmacca KOppEeKTHUPYETCS 10 LIEJIOr0 Yrcia marpoHoB Maccoi 250 r: npuHATo 5
HaTpoHOB, ¢, = 1,25 kr (anuHa 3apsnaa 5 - 25 = 125 cm npu myoune mmypa 3,5 m). OGmas macca
KOHTYPHBIX 3aps10B 110 ¢opmyie (1.13):
Q. =1,25-26 = 32,5 xr (2.14)
Cpennss Macca BpyooBoro 3apsa no hopmyne (1.14):
1,2- (70,57 — 32,5)

Qyp = — 18— 56 = 2,08 xr (2.15)
Ipunsito 8 marpoHoB: ¢y, = 2,0 kr. Ob11as Macca BpyOOBBIX 3apsiz0B 110 dopmyse (1.15):
Qpp = 2,0-8=16,0 xr (2.16)

Macca oT60HHOT0 1 TOJOLIBEHHOTO 3apsAa0B 1o ¢opmyne (1.16):

70,57 — (32,5 + 16,0)

- = 1,58 2.17
Qon 48— (26 + 8) 08 T (217)

[Tpunsito 6 narpoHoB: ¢, = 1,5 kr. O61mas Macca OTOOMHBIX U MOJOLUIBEHHBIX 3aPsI0B 110

dbopmymne (1.17):
Q,, =15-(54+9)=21,0 kr (2.18)
OO6mmit pacxon BB Ha mukit mo ¢popmyie (1.18):
Q. = 32,56 +21,0+ 16,0 = 69,5 kr (2.19)
[TomydeHHBIH pacxox HEe MPEBBIIAET OPUEHTHPOBOYHOTO: (), = 69,5 xr < @ = 70,57 kT.

OcHoBHbIE TapaMeTpbl 3anpoeKTHpoBaHHOro nacnopra bBP ceenensl B Tabnuue 2.2.
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Tabnuua 2.2 — OcHoBHbIE TapaMeTpbl nacropra bBP

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)

BoiBox: Takum oOpa3om, A BbIPAaOOTKH IUIONMIAJbI0 cedeHus 14,17 mM? B Kpemkux

CITA0OTPEIIMHOBATHIX TIOpPoax ¢ Kod(GUIMEeHTOM KpernmocTH f = § 3alpoeKTHpOBaH macmopt Oy-

POB3PBIBHBIX pa60T Ha TI0JTHOE ceueHHe: B kauecTBe BB IMPUHAT aMMOHAJI B [IATPpOHAX JUAMCTPOM

32 mm; B 3a00¢e pacrnoyiaraeTcst 48 MIMypoB, B TOM YHUCie 8 BPYOOBBIX (BE€pTUKAIBHBIN KIMHOBON

BpYy0), 5 0TOOMHBIX, 9 MONOIMIBEHHBIX M 26 KOHTYPHBIX; COCTaBICHA CXEMa PACIIONIOKEHHUS LIIITYPOB

Ha TMOMEPEYHOM CEYCHHMM BBIPAOOTKM C HyMepallel IIMypoB M OYEPEAHOCTHIO UX B3PBIBAHMSL.

['my6una mmypos 3,5 M (BpyOoBeIix 3,85 M) oOecrneunBaer 3axoaky 3,0 M npu ko3dduumenrte

ucnonp3oBanus mmypos 0,86. O6mmii pacxon BB Ha mukit cocrapnseT 69,5 Kr, 4TO COOTBETCTBYET

MPUHATOMY yACIbHOMY pacxoay 1,66 kr/m3.
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1 TEOPETUYECKHUE CBEJIEHUA

1.1 bBypenue mmypoB B 3a00e

ITpoxomueckuii MK HAYMHAETCS, KaK MPaBUIIO, C Pa3METKU B 3a00€ MECT PacIoIOKEeHUs
IIITyPOB, BHITIOJIHAEMON B COOTBETCTBHH CO CXEMOH B IMacropTe OypOB3PHIBHBIX PaloT.

Jlo Hadana pa3MeTKu M OypeHus LIMypoB 3a00i Moa3eMHON BbIPaOOTKM OCMAaTpUBAIOT U
MPUBOAAT B 0€30M1aCHOE COCTOSIHME IMyTEM TUIaTeIbHOW O0OPKU U MPOCTYKUBAHUS IPU TOMOILU
CHEeLMATBHOTO0 000pHUKA (AITMHHOTO JioMa). [lopoy, 3aaroIy o Ipy MPOCTYKUBAaHUH XapaKTep-
HBII IIyXO0H 3BYK, U IOPOY, UMEIOLLYIO0 BUIMMBIE 3aKOJIbl, OTOMBAIOT U YAAJISAIOT. YIAJSIOT TaKXKe
KyCKH TIOPOJIbI, HABUCIITNE I 3a0POIICHHBIE B3PHIBOM Ha 00ICIKY HIIU MTPOXOTIECKOe 000pyI0-
BaHMUE.

B kauecTBe mpoxoa4ecKkoro 000pyi0oBaHUSI MOTYT MCIIOJIb30BAThHCS IIAXTHBIE OypHIIbHBIE
ycranoBkH (Pucynka 1.1), npenna3zHadeHHble i OypeHHs LIMypOB B MOPOJAAX Pa3IUYHON Kpe-
IIOCTU IIPU MPOBEJEHUU TOPHBIX BBIPAOOTOK, CTPOUTENLCTBE TOHHEJEH, a TakKe NMpPU BEJCHUU
OYHCTHBIX paboT B pyaHukax. Lmyper Oypar BAONb OCH BBIpaOOTKH, B KPOBIIO, OOKa M IOYBY
BbIpaboTKH. B KauecTBe OypHIIbHBIX MAIIMH MCIIOIbB3YIOT PA3IMYHbIE TUIBI TepdopaTopos, Oypo-
BbIE TOJIOBKH BpallaTeIbHO-yAApHOTO AeHCTBUS (peke BpalaTeIbHOrO U yIapHO-BPALATeIbHOTO

JEUCTBUSA).

S

ot A e i o e P e T e T =3

Pucynox 1.1 — IllaxtHas OypuibHas ycTaHOBKa: | — mOAAT4MK; 2 — MaHUOYIATOP; 3 —
OypuIlbHas TOJIOBKA; 4 — pama ¢ X010BOM 4acCThl0; 5 — MyJBT U CUCTEMA YIPABJIEHUS; 6 — IIPUBOJ
TexHUUecKre XapaKTepUCTUKU OypUIIbHBIX YCTAaHOBOK IpHBeneHbl 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)
rae V., — MexaHudyeckas CKopocTb OypeHus, onpeaensemas ans MamuH tuna bI'A-1 no Tabnu-
e 1.2;
k. — ko> dunment yuera quamerpa mimypa, k, = ;—i;
ks
k.., =0,6...0,8;
kBC

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

v — K03(bdHLINEeHT yueTa HoTeph BpEMEHH Ha 3aMeHy OypOBOTr0 HHCTPYMEHTA, TPUHUMAIOT

o — KO3 QUUIMEHT yueTa oTepb BPEMEHH Ha BCIIOMOIaTelIbHbIE ONEpaluy MpHU Iepeme-

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)
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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

Ucxonnbpie nanHbie 1715 pacueTa nmpuBeAcHb! B Tadmure 2.1.
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Tabnuna 2.1 — UcxonHele qaHHbIE

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 gocTaBOYHON MalIMHBI B 331aHUM HE yKa3aH; B COOTBETCTBUU C BHJIOM 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

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 CBEJIEHUA

1.1 O01Me moJ10KeHus

BpemeHHas kpenb JoKHA 00ecrednBaTh yCTOHUMBOCTD BBIPAOOTKH 10 BO3BEJECHHUS IO-
CTOSIHHOH 001€7KH. B cCOBpeMeHHOI paKTHKE TOHHEIECTPOSHHUS HauOOJIbIIIee pacCIpOCTpaHEHHE
HOJTYYMIIM KPEIU U3 aHKepOB, HAOPBI3r-0€TOHA U METAIIIMUECKUX apoOK, a TAK)Ke KOMOMHUPOBaH-
HBIE KOHCTPYKLHH, B KOTOPBIE BXOJAT JIEMEHTHI KPENU Pa3IN4HbIX TUIIOB.

KoHCTpyKIIMM U TEXHOJIOTHIO YCTPOICTBA KpenH BEIOUPAIOT ¢ COOIIOIEHUEM TpeOoBaHUM
JEUCTBYIOIIMX HOPM IIPOEKTUPOBAHUS U CTPOUTEIBLCTBA TOHHEIIEH UCXOS U3 CTETIIEHH Y CTOMYMBO-
CTH IIOPOJHOTO MAaCCHUBA, B KOTOPOM 3aKJIaJbIBACTCS TOHHEND. [I0 CTENneHn yCTOMYMBOCTH TOPHBIX
HOPOJI B MIPAKTHUKE TOHHEJIECTPOEHUs BEIOMPAIOT KOHKPETHBIN THIT BpeMEHHON Kpemnu, Hanboee
1erecoo0pa3Hblil AJ1s TaHHBIX yclioBUi. KaTteropuu nopos 1o cTeneHu yCTOMYMBOCTH PUBEICHBI
B Tabmume 1.1.

Tabnuma 1.1 — Kareropuu mopos 1o CTeneHu yCTOHNYMBOCTH

JlonycTUMBbIE CPOKH
Karero- | Koadduun- . .
CreneHb ycTOHYH- | OOHAKEHHUS BbIpa- YiebHbIH
pusi 1MO- | €HT Kpemno-
BOCTH | OOTKH (10 YCTAHOBKH BecC, T/m?
poa ctu f .
BpPEeMEHHOM Kpenu)
Bnonne  ycroinum-
I > 10 Heorpannuenno >29
BbIC
1I 8...10 YcroiiunuBEIe Jlo 6 Mecs1eB 2,6-2,9
Cpenneit  ycroituu-
T 5.8 P Y 10...15 cyTok 1,9-2.5
BOCTHU
v 3...5 Heycroituusbie Mesnee 1 cyTok 1,3-1,8
Becbma Heycroiun- | OOHa)keHHE HE JIOMYC-
\Y <3 <13
3 ( KaeTcst

Bonbiioe 3HaueHue Juis yCTOWYMBOCTH BBIPAOOTKM MMEET COCTOSHHE TPELIMHOBATOCTU
CKaJIbHBIX 1Topo/1. [1o cTeneHu TpemmMHOBaTOCTH MTOPOIBI PA3ACIISIOT Ha MSATh KaTETOPHIA, KOTOPBIS
OLIEHUBAIOTCA 10 K03 (uUIMeHTy TpeuHoBaroctu Mmaccusa (Tabmuue 1.2).

Tabnuna 1.2 — Kareropuu mopos 1o CTeneHu TPEIMHOBATOCTH

KoummuecTBo OpueHTHPOBOYHOE Ko3¢ppunuent

CreneHb TpPeHIUHOBATO-
TpemuH HA 1 M? | paccTosiHHe MeEXKIY TPENHOBATO-

CTH NIOPOJ
32005 TPELHHAMH, M CTH kK
HerpemmnoBatsie Ho 1 — 1
CraboTpenmHoBaThIC 1...2 1..2 1,5
TpemuHoBaThIE 2.4 0,5...1 2
CWIbHOTPEIIMHOBATHIE 4...10 0,2...0,5 2,5
Pa3znpoGnennsie bonbmie 10 Memnsbue 0,2 -




VY110BIIETBOPUTEIBHYIO YCTONUNBOCTD BBIPAOOTKH MOTYT 00€CIEUUTh Pa3IMYHbIE THIIbI U
COYETaHMs IeMEHTOB Kpenu. [1osTomMy mpeamnouTeHue cieayeT OTaaBarh TeM, KOTOpble TpeOyroT
HAaMMEHBIINX TPYAO03aTpar WX CTOUMOCTH.

Tun BpeMEHHON Kpemnu Uil KOHKPETHBIX YCJIIOBHM, MCXOAS U3 CTEIEHW YCTOMYMBOCTH
TOPHBIX HOPOA, UX TPEIIMHOBATOCTH, BHIBETPUBAEMOCTH U OOBOIHEHHOCTH, OPUEHTHPOBOYHO
BbIOHMPAIOT HA OCHOBE OIbITAa CTPOUTENIHCTBA MOJ3EMHBIX COOPYKEHUH.

Pacuer KOHCTPYKTHBHBIX IapaMETPOB BPEMEHHOW KPENM BBINOIHAETCS IS pa3iIM4HbIX

TUIIOB KPETHU CIETYIOIIUM 00pa3oM.

1.2 AnkepHasi Kpenb

JnuHa paboueii yactu ankepa (Pucynka 1.1), m:
_0,75-B-k,

L, 7

(1.1)

rae B — mmpuHa BEIpaOOTKH, M;
f — xo3duIHEeHT KPEenoCTH MOPOIBI;

k, — xoapduuuenT TpemuHoBaroctu Maccua (Tabmuue 1.2).

3 | lj y
IR 1) 1) A
U

dcm a4
| .
T
1
L/li
1|
2 L
o D LAY
Pay b il

Pucynok 1.1 — PacueTHas cxema ankepa: | — aHkep; 2 — miaii0a; 3 — rpaHuiia 30HbI BO3MOYKHOTO
oOpyIIeHHS

JlnuHa 3aMKOBOM 4acTH [, MpUHUMAETCA: Ui KJIMHOBBIX aHKepOB — He MeHee 20 cM, s
xKene300eToHHbIX — B npezenax 30...60 cm.

OOm1ast ;yiMHA aHKepa (C y4eToM BBICTYIAIOIIEeH U3 IOPO/Ibl YacTH aHKepa JUIHHOM [, = 10
CM), M:

L=10+1+1 (1.2)

[IpouHocTh 3akperuieHus 3aMKa aHkepa B mopojae N MPUHUMAIOT: Ui KIMHOLIEIEBBIX
ankepoB — 90 xH mpu 3amke nuamerpom 25 mm u 60 xkH npu 3amke auamerpom 36 mm; ams
JKeJne300eTOHHBIX aHKepoB, KH, — 1o dhopmyrie

N=103 71, -dg 7y (1.3)



rae d., — IuaMeTp CTEep’KHS aHKepa, M, IPUHUMAaeMblil paBHbIM OT 14 10 20 MM;
Ty — YAEIBHOE CLETUIEHNE OETOHA C apMUPYIOIIUM CTEPXKHEM, TPUHUMAEMOE paBHbIM 45107
[Ta (ipu cpoke TBepaeHUs 6 ).
[IpenenbHOE paccTOssHUE MEXIY aHKEpPAaMU IO YCJIOBHIO HECYIIEW CIOCOOHOCTH 3aMKa

(Pucynka 1.2), m:

(1.4)

|

Pucynok 1.2 — Cxema k pacueTy aHKEPOB Ha 3aXOJIKy
YtoOBI UCKITIOYUTH BO3MOKHOCTh 00pa30BaHMs BHIBAIIOB MEXKIY aHKEPaMH, T0JKHO OBITh
BBINOJIHEHO ycoBue a, < [,
[Tpu sTOM ayMHA aHKepa HE MOXET ObITh MeHee | M. B CHIBbHOTpPEIIMHOBATHIX MOpOIaxX
paccTOsIHUE MEXK/y aHKEPaMH CIIEAYET YMEHbIIHTH 10 0,51,
Pacuetnas narpyska Ha ankep, kH:

P=15-p-a®-1 (1.5)

p
IJ€ @ — HPUHATOE (OTKOPPEKTUPOBAHHOE) PACCTOSIHUE MEXKAY aHKEPAMHU, M.
PaccrosiHue a KOppeKTHPYIOT ¢ Y4ETOM TOr0, YTOOBI OHO OBLJIO KPAaTHBIM JUIMHE 3aXOJKU

3ax’

JlnameTp cTep KHA aHKepa, CM, KOPPEKTUPYIOT 1o Gopmyrie

Iac Ra — PpaCYCTHOC COIIPOTHUBIICHUC MATCPHUAJId CTCPIKHA aHKEPaA Ha PACTAKCHUC, I CTAIU Ra
=225 MIla.

KonuuecTBo aHKepOB Ha 3aX0AKY:
n. — —a sax (1.7)
rae L, — nepumMeTp cBoJa BbIPAOOTKH, 3aKPEIVIEHHOTO aHKEpaMH, M.

[TapameTpbl BbIpaOOTKM NPUHUMAIOTCS B COOTBETCTBUU C pacueTaMH B IPEIbITYLIHX

paborax.



1.3 Kpens u3 HaOpbI3r-6eToHa

Habppb13r-6eToHHas Kpenb NPUMEHSETCS KaK B BUJIE CAMOCTOSITEIbHON KOHCTPYKIIMU, TaK
U B KOMOMHMPOBAHHBIX KOHCTPYKIUSAX, T. €. IIPU COYETAHUM C aHKEPAMU WJIM METaJNINYECKUMU
apkamu. [Ipu pacuere onpeaenstoT TOMMIHUHY MOKPHITHSA U 00beM HaOphI3r-0eTOHa Ha UKL
TonmuHa NOKPHITHS U3 HAOPBI3T-0€TOHA, MPUMEHSIOLIETOCS B KAUE€CTBE CAaMOCTOSITENIbHOM
koHcTpykuuu (Pucyska 1.3, a), cm:
I

h=346,] ————
’ m‘kl‘Rbt

(1.8)

IJe g, — pacueTHoe fasienue, KH/mM? (MpuHUMAeTCs B COOTBETCTBIH € PACUCTOM B JIA0OPATOPHOi

pabote Ne7);

m — KOd(PGUIUEHT YCIOBUN pabOThI HAOPHI3T-0eTOHA, ONpeAesieMblii 1o Gopmyre

m =mq + m, (1.9)

my = 0,7 — U1 IIMHO3EMHUCTOTO LIEMEeHTa, 1,0 — U1 IpyruX BUAOB LIEMEHTA,;

mqy = 0,7 — 1 c1aboTPeIMHOBATHIX MTOPO, 0,5 — I TPEUIMHOBATHIX TOPOL;

k; — k03 PULNEHT BIUSHUS IHUPHUHBI BBIPAOOTKHU U KPEMOCTH MOPOJbI, ONPeIesIIeMBbIi 110

Tabmmuie 1.3;

R,, — pacueTHOE CONpOTHUBIEHUE HAOPBI3r-OETOHA MTPU OCEBOM pacTsbkeHuH, klla, ompene-

jsteMoe 1o Taommune 1.4.

Pucynok 1.3 — PacuetHble cxemMbl HAOPBI3T-OETOHHOTO MOKPBITHSI: @ — CaMOCTOSITENIbHAS
KOHCTPYKIIHSI; 0 — B COYETaHUU C aHKepamH | u apkamu 2

Tabnuua 1.3 — KoadduumeHnt BIusiHUS IIUPUHBI BBIPAOOTKU M KPETIOCTH MOPOIBI

Koa¢ppuuuent xpeno- 3HaueHHe £, NpU IIUPHHE BLIPA0OTKH, M
CTH MOpoasbI 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

> 38 1,0 0,9 0,8 0,7




Tabnuua 1.4 — PacueTHoe conpoTHBIIeHHE HAOPBI3T-O0ETOHA ITPU OCEBOM PACTSHKEHUU

Pacuernoe conporusienue R, , klla, npu kiaacce Ha-

HaOpsb13r-6eTon OpbI3r-0eToHa
B25 B30 B40

ApMHUPOBAHHBIN 1,2 1,4 1,6
HeapmupoBanHub1i 1,0 1,2 1,4

[Ipu apMHUpOBaHHOM HAOPBI3r-O0ETOHE MOKPHITUE BHIMOIHIIOT O METAITTHYECKON CETKE C
suerikaMu 100%100 mwin 150%150 MM u3 npoBosoku guameTpom 6...8 mm. CrieayeT yuuThIBaTh
IPU 3TOM, YTO APMUPOBAHHBIM MOKET OBITh IOKPHITHE TONIIMHON HE MEHEE 6 CM.

TonmuHa MOKPHITHS U3 HAOPHI3r-0ETOHA B COYETAaHUM C aHKepaMu Win apkamu (Pucyn-

ka 1.3, 0), cM:

/

Ip

h=10-n, - S
moa m - kg - Ry

(1.10)

IJi€ PU rapaHTHPOBAHHOM PAacyeTHOM CILETJIEHUH MOKPBITUS C MOPOA0H KOAPPUIUEHT, 3aBUCS-
MU 0T KOMOMHAIMU BUIOB Kpenu: n, = 0,6 — mnpu coueranuu c¢ ankepamu, 0,7 — npu
COYETaHHUH C apKaMH;

@ — PAcCTOSIHUE MEX]ly aHKepaMu (apamMu), M, IPUHUMAEMO€E CaMOCTOSITENILHO B JIUANla30HE
0,5-2,0 m;
qz’, — Harpy3ka OT BO3MOXHOTO BBIBaJIa TIOPOJIbI MEXKITY aHKepamu (apkamu), KH/M?, onpene-
nsiemasi o popmysie

qQ,=Mngy 7" a (1.11)

Ny = 0,37 — npu couetanuu ¢ ankepamu, 0,25 — npu coueTaHUM C apKaMu;
~ — yIenbHBIN Bec mopoabl, KH/M?;
ko — k03(h(UIIMEHT BIUSHUS PACCTOSHUS MEXKy aHKepaMH (apKaMHu) U KPErnoCTH MOPOJIBL,
onpenensieMbrit mo Taomure 1.5.

Tabmuma 1.5 — Ko duuneHT BIUSHAS pacCTOSHUS MEXTy aHKEPaMHU M KPENOCTHU TTOPOJIBI

Ko>ppuumenr kpeno- | 3HaueHue k£, NpH pacCTOSHAHN MeK1y aHKepaMu (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 LMK, M*:

‘/1;6 = lCB ’ lsa “h (112)

X
rae [, — NepuMeTp CBOJA U CTEH BbIPAOOTKH, II0 KOTOPOMY HAHOCHUTCSI HAOPBI3r-0€TOH, M.
[TapameTpbl BbIpaOOTKM NPUHUMAIOTCS B COOTBETCTBUU C pacueTaMH B IPEIbITYLIHX

paborax.



2 XO1 PABOTbI

Ucxonnpie nanubie npuBeneHsl B Tabmume 2.1.

Tab6muna 2.1 — Ucxonuble JaHHbIE

Besnuuna 3HaveHue

Koappunuent kpernoctu nmopoas! f 6
CreneHp TPEIUHOBATOCTH MOPOST TPELIMHOBAThIE
BriBeTpuBaemMocTh nopos CKJIOHHBIE K BBIBETPUBAHUIO
OOBOHEHHOCTH Kamex M Te4u

Tun BpeMeHHOM Kpenu aHKepHas

[To Tabmume 1.1 mopoasr ¢ f = 6 otHocsaTcs K III kareropuu (CpeaHe# yCTONYHMBOCTH,
JonycTUMBbIN cpok oOHaxenus 10...15 cyTok); mo Tabnuue 1.2 TpelmmHOBATHIM MOPOIaM COOT-
BETCTBYET K03 uiineHT TpenmuoBaroctu k, = 2. I[lapameTpsl monepevyHoro ce4eHus BbIpaboTKU
MIPUHSATHI 110 pe3ysbTraTaM jJadboparopHoi padboTel Ne6: mupuHa BeIpaOOTKHU 10 nojpomise B = 4,53
M; nry6uHa 3axonku [, = 3,0 M; IIOTHOCTB mopoasl p = 2,1 1/M°. IIpuHATHI XKene300eTOHHbIE
aHKepbI ¢ IUAMETPOM CTEepkHS d., = 18 MM.

1. InuHa paGoueii yacTu ankepa mo popmyse (1.1):

_0,75-4,53-2,0
P 6

2. JInuHa 3aMKOBOI 4acTH »ke1e300eTOHHOro aHkepa npunsra [, = 0,30 M (43 AuanasoHa

l =113 m (2.1)

30...60 cm), uinHa BeicTynaromed yactu [, = 0,10 M. O0mmas anuHa aHkepa 1o ¢popmyie (1.2):
l,=113+4+0,3040,10=1,53 m (2.2)
3. [IpounocTs 3aKpenieHns 3aMKa ankepa B nopoze 1o dpopmyie (1.3) npu 7, = 45-10° [a:
N =10"3-3,14-0,30-0,018 - 45 - 10°> = 76,3 xH (2.3)
4. IlpenenbHO€ pacCTOSHUE MEXAY aHKEPAMH I10 YCIOBUIO HECYILEH CIIOCOOHOCTH 3aMKa
no popmyne (1.4):

76,3
= — 0 pld=14 2.4
DTN\ 15 211,13 ’ 40 » (24)

[onyyenHoe 3HayeHue a, = 1,46 M npesblluaet JUMHy paboueil yactu ankepa [, = 1,13 M,
T. €. ycioBue a,, < [, He BBINOJHAETCS, U PACCTOAHME MEXK/Ly aHKEPAMU YMEHBLIEHO /10 a = 1,1 M.
5. Pacuernas Harpyska Ha ankep 1o ¢popmyie (1.5) npu npunaTom paccrosauu a = 1,1 m:
P=15-2,1-(1,1)2-1,13 = 43,1 xH (2.5)
Hecymas cnocobnocTh 3amka nqoctarouna: P =43,1 kH < N = 76,3 kH.

6. lnametp crepxHs aHkepa 1o ¢opmysne (1.6) npu R, = 225 MIla:

[10-43,1

[TpuHAT cTaHIAPTHBIN CTEpKeHb AMaMeTpoM d., = 18 MM > 15,6 MM, 4TO yIOBIETBOpPSET

YCJIOBUIO IPOYHOCTH.



7. KonudecTBO aHKepoB Ha 3axoaky 1o dopmyne (1.7). Ilepumerp cBoma BbIpaOOTKH,
3aKpeIuIsIeMOoro aHkepamu (Ipy MOIYLUPKYIbHOM OYepTaHUU CBOAA):

3,14 -4,53
[ = 22F H99

a

7,1-30

RNGRIE

=71m

= 17,6 ~ 18 aHkeposB

(2.7)

(2.8)

OcHOBHBIE TapaMeTphl 3aIPOSKTUPOBAHHON aHKEPHOM Kpernu cBeleHbl B Tabnuue 2.2.

Tabnuma 2.2 — [TapaMeTpbl aHKEpHOU Kperu

ITapamerp O0o3HayeHue 3HaveHue

Tun ankepoB — Kee300eTOHHbIE

Juamerp cTepxHs d., 18 MM

JnuHa paGoueil yactu aHkepa [ 1,13 ™M

JlnuHa 3aMKOBOM 4acTH L, 0,30 m

OOmias nnMHa aHKepa Ly 1,53 m

[IpouyHOCTh 3aKperneHus 3aMmKa N 76,3 kH
[IpenenbHOE paccTosHUE MEXAY AaHKEPAMU a, 1,46 m
[IpuHsATOE paccTosiHuE MEXy aHKEpaMH a ILLIm
Pacuetnas Harpy3ka Ha aHKep P 43,1 kH
Tpebyemblit nuaMeTp CTepP>KHS d 1,56 cm
Ilepumerp cBona L, 7,1 m

KonmnuecTBo aHKEPOB Ha 3aXOJKY n, 18

BbiBoa: U1 TOHHENS B TPEIIMHOBATHIX Mopoaax ¢ kodgduuuentom kpernoctu f = 6 (111
KaTeropusi yCTOMUMBOCTH), CKIIOHHBIX K BHIBETPUBAHMIO TPU KalekKe U Teuax, 3allpOEKTUPOBAHA
BpEMEHHasl Kpelb U3 KeJIe300€TOHHBIX aHKEpOB: JjauHa aHkepa 1,53 m npu paboueit wactu 1,13
M, paccTosiHMEe Mexay aHkepamu 1,1 M, pacueTHass Harpyska Ha aHkep 43,1 xH npu Hecymei
criocobHoctH 3aMka 76,3 kH; Ha 3axonky mmuHOM 3,0 M HeoOX0omMMO 18 aHKEpOB 1O IEPUMETPY

cBoga 7,1 M.
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