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1 TEOPETUYECKHUE CBEJIEHUA

1.1 O01Me moJ10KeHus

ITpu TpaccupoBaHMM aBTOMOOWIBHBIX JOPOT MO T'OPHOW MECTHOCTH PEIIAlOT BOIPOCHI
BBIOOpA!
— MECTHOTO NepeceyeHns: BOJ0pasena;
— YPOBHS IEepeceueHus: BOAOpa3/ena;
— BApUAHTOB Tpacc U NOAX0Ja K BOJOPA3ACIy.
Tpacca ropHbIX aBTOMOOMJIBHBIX JJOPOI, KaK IPaBHUJIO, IIPEACTaBIAET cO00I HanpsKEeHHbIE
XO4hbl, T. €. Tpe6yeT IMPUMCHCHUS MAKCHUMAJIbHBIX YKJIOHOB, U MMPOCKTUPYCTCA IO HOpMaM IPOCK-
TUpPOBaHUs aBTOJOpOr. OCHOBHBIE HOPMBI IPOEKTUPOBAHMS ABTOIOPOT NpuBeieHb! B Tabnue 1.1.
CaMbIM y1oOHBIM MECTOM IE€peceueHus BoJopaszesia OTKPBITOM Tpaccoi sSBisieTcst Hanbo-
Jiee HU3Kasl ero ceJyIOBUHA — IMepeBall, OmaronpusTHas A1 TpacCUPOBaHMS IOAXOIO0B. B aToM xe
MeCTe, I10]] IEPEeBaJIOM, MOKET OBITh 3alIPOEKTUPOBAH Hanbosee KOpoTKUii ToHHeNb. Ho nepesaibl
— 9TO, KaK MMpaBnJIio, MECTA MMOBLIIICHHOI'O BOAOIIPHUTOKA 1 TCKTOHNYCCKHUX HElpyHICHHfI, IMO3TOMY
pacIookKeHne TOHHENIeH HeMOCPEICTBEHHO IO HMMHU HE peKoMeHiayeTcs. boiee Omaronpust-
HBIM, HCCMOTPA Ha YBCIIMYCHUC NJIMHBI TOHHeHeﬁ, CJICAYET CUHUTATh PasMCIICHUE X B CTOPOHE OT

OCH IlepeBaa.
Tabmuua 1.1 — OcHOBHBIE HOPMBI TPOEKTUPOBAHUS ABTOMOOUIIBHBIX 10POT (KaTerOpUU I0POT)

Iloxa3areaun I I I v
PacuerHasi cpefHeCyTOUYHAasi MHTEHCUBHOCTb JBM)KEHUS aBTO- 3000... 1000...
. > 7000 100...1000
Mobuel, aBT/cyT 7000 3000
HawuGonbinas nepcrneKTUBHAs 4acoBasi HHTCHCHBHOCTD JIBIIKE- 1600...
> 2400 800...1600 <800
HHsI aBTOMOOUJIEH, aBT/4a 2400
OCHOBHBIE 150 120 100 80
Ha TPYOHBIX yJacTKax Iie-
PacueTHble CKOPOCTH JIBHKEHUS, g 120 100 80 60
pECEeYeHHOH MECTHOCTH
KM/9
Ha TPYAHBIX yYacTKax
PYAHRR Y 80 60 50 40
TOPHOI MECTHOCTH
YucIo monoc ABKEHHMS, IIT. 4 u 6onee 2 2 2
[[IrpuHa MOTOCH! ABMKEHUS, M 3,75 3,75 3,5 3,0
laGaput npubnMKeHus: cTpoeHust (7151 TOHHEIEH ) I-8,5(9) I-8,5 (9) -8 (8,5) -7 (8)
OCHOBHBIC 30 40 50 60

Ha TPYOHBIX yJ4acTKax Iie-
HaunOonbiue mpoaosibHbIE YKIIO- - 40 50 60 70
peCceYeHHOH MECTHOCTH

HBI, %0
a acTKa
H pr,E[HLI)f ygacTKax 60 70 $0 90
TOPHOM MECTHOCTH
OCHOBHEIE 1000 600 400 250

Ha TPYAHBIX Y4acTKax Iie-
HaunmeHnsb1ne paguycsl KpUBBIX B g 600 400 250 125
peceyeHHOH MECTHOCTH

IUIaHEe, M
Ha pr}:[HLI)f ydacTKax 250 125 100 %0

TOPHOI MECTHOCTH
OCHOBHBIE 30000 15000 10000 5000




IHoxa3zaTean I I I v
HAT HBbIX y4acCTKax IIe-
PYAHRIX Y 15000 10000 5000 2500
HauMeHbIlie paanyCchl BEpTH- | PECEUYEHHON MECTHOCTHU
KaJIbHBIX KPUBBIX (BBIIYKJIBIX), M | HA TPYOHBIX Y4acTKax
PHEBIX (BHIMYICIHIX) YRR Y 5000 2500 1500 1000
TOPHOW MECTHOCTH
OCHOBHBIE 8000 5000 3000 2000
Ha TPYIHBIX Y4acTKax Iie-
HanMenpmme panmycel BepTH- g 5000 3000 2000 1500
pEeCeYeHHOM MECTHOCTH
KaJIbHBIX KPUBBIX (BOTHYTHIX), M
HA TPYIOHBIX YYacTKax
. 2000 1500 1200 1000
TOPHOW MECTHOCTH
OCHOBHBIE 4000 2500 1500 1000
H e epTu- | Ha acTKax Ie-
aVMCHBIIINE PAIMyChl BEpPTH- | HA TPYAHBIX zfq CTKax II 2500 1500 1000 600
KaJIbHBIX BOTHYTBIX KPUBBIX B HC- [  pECEUeHHOI MECTHOCTH
KITIOYATEIBHOM CIydyae, M | Ha acTka
Y HeLTPYAHRIX - yHacTiax 1000 600 400 300
TOPHOM MECTHOCTH
Panuycel cepnanTus, M - 30 20 15

Bri6op ypoBHs nepeceueHus Bogopas/esnia J0JKeH 00eceunTh 6e301acHOCTh IBHKCHUS

H 3alIUTYy TPACChl OT CHC)KHBIX 3aHOCOB, 06BaJ’IOB, JIABUH M OITOJI3HEH.

Mecto PAaCIIOJIOKCHUA IMMOPTAJIOB HA3HAYAIOT HMCXOAA M3 SKOHOMHWYHOCTHU ITOAXOJHBIX

BBICMOK, I'€OJIOTHYCCKUX YCJIOBI/Iﬁ U crocoba MMPpON3BOACTBA 3CMIISIHBIX pa60T npu pa3pa60TI<e

BbIEMOK. MakcuMalibHYIO ITyOHHY MOAXOAHBIX BEIEMOK ITPH TPACCUPOBAHUH IPUHUMAIOT PaBHON

10...12 M B muHUCTHIX Iopoaax u 15...20 M — B CKaJlbHBIX.

HO,I[XOI[HBIC K BOAOpa3acily Y4aCTKH TpacChbl BBI6I/IpaIOT Ha OCHOBC CpaBHCHHA BAPUAHTOB.

CpaBHHBaeMbIC BapUAHTHI OOBIYHO MTPECTABISAIOT TPACCHI:

— OOIBIION NPOTAKCHHOCTH C KOPOTKUM TOHHCIICM;

— MaJlo MPOTSAXKCHHOCTH C AJIMHHBIM TOHHCJIEM;

— uepes nepesaj 0e3 COOpYKEHHUsI TOHHES.

B PEIYIILTATC TPACCUPOBAHUA ITOKA3BIBAIOTCA IMPCUMYIICCTBA TOHHCIIbHOI'O BapHaHTa I1C-

pen 0eCTOHHETBHBIM:

— OKOHOMHYCCKHUEC (I[J'Iﬂ KypCOBOT'O IPOCKTA — I10 IPAMBIM SanaTaM);

— TEXHOJOTHMYCCKHC:

1.
2.

SHAYUTCIIbHOC YMCHBIICHUC IJIMHBI Y4aCTKa JOPOIru;

YMEHBLICHUE KOJIMYECTBA IIPEO0IEBAEMBIX BBICOT, KPYTBIX IIOBOPOTOB U UCKYCCTBEH-
HBIX COOPY’KEHUH, a TAK)Ke BEJIMYMHBI HAUOONBIINX YKIOHOB;

. OTCYTCTBUC HCO6XOIII/IMOCTI/I 3aIlUTBHI JOPOT" OT CHECKHBIX 3dHOCOB, 06BaJIOB, JJaBHUH,

OITOJI3HEH M OCHITICH;

. obecrieueHre 6€30MaCHOCTH M HETIPEPHIBHOCTH JIBHXKEHHS TPAHCIIOPTA, OOJETYeHHE

paboThl qBUTATENEH, YMEHBIICHUE U3HOCA JIOPOKHOTO TOJIOTHA U aBTOMOOUIIBHBIX
IIHH;

. 1 BCJICACTBUC BBIMICHU3JIOKCHHOIO — YMCHBIICHUC 3KCIUTYATAlIMOHHBIX pacXoaoB U

obecrieueHre CTaOMILHOCTH JTOPOYKHOTO JIBHYKCHHS.

CpeHHI/IC OPHUCHTHPOBOYHBIC BCIIMUUHEI ITPAMBIX 3aTpar CTpOHTGJ’IBHOfI CTOUMOCTH OTKPBI-

THIX YYaCTKOB aBTOAOPOTH U TOHHENEH npuBeaeHsl B Tabnure 1.2.



Tabmuua 1.2 — [psimble 3aTpaThl CTPOUTENBHON cToUMOCTH (1ieHbI 1984 1)

CTOMMOCTB CTPOUTEIBCTBA HA MECT-

HanmenoBaHue o0beKkTa HOCTH, ThIC. py0.

NepeCceueHHON TOpHOM

OTKpBITBIA y4acTOK aBTOA0poru I kareropun, km 1400 2300

To xe, II kareropuu, KM 850 1350

To xe, Il kareropuu, KM 450 750

To xe, IV kareropuu, km 210 420

ABTOMOOWITLHBI TOHHEIb, COOPY>KAaEeMBI CIIOCO- 55
OOM CILJIOIIHOTO 320051, TTOT. M -

To ke, Mo yacTsm, IoT. M - 35

1.2 TpaccupoBaHue No MJIAHAM B TOPU30HTAJISAX

3anadell IPOEKTUPOBAHHUS ABIISETCS TPACCUPOBAHMUE y4acTKa JOPOTU MEXy IMyHKTaMHu A

u b. YKJIOHBI TOpOTY U paguychl KPUBBIX JTOJIKHBI COOTBETCTBOBATH YCTAHOBJIEHHBIM HOPMaM.

PaboTta BKiIIOYaeT MPOEKTUPOBAHKE TUTAHA TPACCHI, HAKOJIKY U POSKTUPOBAHUE MPOJIO0Ib-

Horo npoduis. TpaccupoBaHUe PeKOMEHIYeTCS BECTH ydacTkamu 710 4...5 KM, OTHOBPEMEHHO

HaKaJbIBast U POSKTHPYS MPODUIb.

HeD6X0,Z[PIMBII>i mar TpaCCUpOBaHUA ABTOMOOMIIBHOM A0POr'u 110 IJIa’Hy B TOPU3OHTAJIAX C

yKa3aHHBIM MaclITaboM U CEYeHHEM FOPU30HTAJISIMU OIpenesseTcs no popmyse:

l
TP
Ymax

rae [, — War TpacCupoBaHus B HATYPE, KM;
Ah — cedyeHHe TOPU3OHTAIISIMH, M;

Zma

Hanpumep, npu ceuenun ropuzoHTansimMu uepe3 50 M, ¢

1:50000 (Pucynxka 1.1):

50

I, = —
g0

_ AR

« — HauOONBIINI TOMYCTUMBIHM YKIOH aBTOAOPOTH, %o.

max

= 0,625 xm (B Hatype); [, = 1,25 cm (B rurane)

(1.1)

= 80 %o u macurabe riaHa

(1.2)



BY;

Lm/2 a " e mewee 500 1

Kpyeabas kpubas,
Bnucaxkas & yzon nobopoma

Pucynok 1.1 — Hauano tpaccupoBanus
O6o03nauenus Ha Pucynok 1.1 npuBenens B Tabmuie 1.3.

Tabmuma 1.3 — O0o3Ha4YeHUsI K CXeMe Havyalsla TPACCHPOBAHUS

O0o3Hauenue CMBbICT

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

3arac Ha pa3BUTHE pa3/ieibHOIO MMyHKTA B IIEPCIEKTHUBE; B KYPCOBOM pabo-

Te pazpemaerca npuHATh a = 200 m

3amac Mo JUIMHE Ha MEPEeXOIHYI0 KPUBYIO U TAHT€HC KPYTrOBOM KPHBOW,

npuHuMaercs He meHee 500 M

[Tpu mpoekTUpOBaHUY IIJIaHA TPACCY HEOOXOAUMO YIOXKHTh BO3MOXKHO ONMKE K LIUPKYITb-
HOMY XOJy, T. €. K JMHHUU HYJEBBIX pa0doT. OnHaKo, KOrna MUPKYJIbHBIN X0a 00pa3yeT BBICOKYIO
Y 4aCTYIO «IUITY», CTPEMSATCS HAUTH ONTUMAIBHOE 3HAYCHHUE BHICOT HACKHITICH U TIIyOHH BBIEMOK
JUTSL TY4IIIEeTO pacipeeeHus 3eMIISTHBIX Macc. ITO OTHOCUTCS U K IEPEeCEYEHHIO IITyOOKUX JIOTOB
U OBparoB, I7l€é PEKOMEHIYETCsl pacrojlaraTb MCKYCCTBEHHBIE COOpPY)KEHHUs (MOCTBI, BUAIYKH,
TpyOBI).

MuHuManbHO AOMYCTUMbIE PaUyChl KPUBBIX B IJIaHE M BEPTUKAJIbHBIX KPUBBIX, a TAKKE
HauOOJIBIINE MPOAOJIbHBIEC YKIOHBI IPUHUMAIOT B COOTBETCTBHH C OCHOBHBIMU HOpPMaMH MPOEK-
tupoBaHus aBrogopor (Tabmume 1.1).

[Ipu npoekTUpoBaHUH MJIaHA U3MEPEHHE YIIIOB IPOU3BOAUTCS TPAHCIIOPTUPOM, COTIpsIKE-
HUE JTy4yel MpH yriax MoBOpPOTa TPACChl — BBIPE3aHHBIMU U3 KapTOHA MIa0JIOHAMU KPUBBIX HIIH
CHeIHaIbHBIMU JIEKaJaMH.

Tpaccy aBTOAOpOrM NOKa3bIBAKOT HA IUIAHE MECTHOCTH LIBETHOW JTMHUEN. [I[puHATHIN Bapu-
aHT OOBIYHO BBIIEISIOT KpacHBIM LBeTOM. Ha miaHe mpoTpacCHpOBaHHBIX BapUAHTOB JIOJIKHBI
OBITh IPOCTABJIECHBI:

— KWJIOMCTPOBBIC 3HAKHU CTAHAAPTHOI'O pasMEpa U MUKETHI CIIpaBa Mo X04y KUJIOMETPOB TCM
KE€ IBE€TOM, KaKUM IIOKa3aH BapUaHT,

— 3HAaKM1 pasAC/IbHBIX ITYHKTOB CJICBA OT TPACCHI; Y 3HAKOB Pa3ACJIbHBIX ITYHKTOB JOJI?KHbBI OBITH
HarmyMCaHbl UX HAMMCHOBAHU A,



— KpUBbIE C HAJIIIMCBIO BEJIMYUH pajanyca R, yria moBopora Y U OCHOBHBIX 3JIEMEHTOB KpHU-
BBIX, OTIpECIIIeMbIX MO Tabnuiam (TaHrenca kpuBoi T, miuuHbI KpuBoii K 1 OMCCEKTpHCHI
B).

BBepxy miana genaroT Haanuch «BapuaHThI Tpacchl aBTOMOOWIIBHOW Joporm». BHu3y
IUTaHa CTIpaBa yKa3bIBAIOT €ro MaciiTad, BBICOTY ceueHUs penbeda, ycIoBHbIe 0003HAYCHUS BapH-
aHTOB Tpacchl. Haamucu pacnonararot napauiesibHO HallPABICHHUIO TPACCHI.

Ha munmumetpoBoit Oymare BBICOTON 297 MM BBIUEPUYHMBAIOT CXEMAaTHYECKUE MTPOAOJIbHBIC
npodwm Tpacce B Macmradax: ropusorTanbHoM 1:2000, 1:5000 u BeprukansHoM 1:200, 1:500. Bee
YCJIOBHBIE 0003HAUEHUs, pa3Mephbl CETKU rpad, MacmTadbbl U MPUPT TODKHBI COOTBETCTBOBATH
CTaH/JapTaM.

[IpononbHbIe TpodUIN BEIYEPUMBAIOT CJIEBA HAIIPABO HE3aBUCHUMO OT HAIPaBJIEHUS Tpac-
cupoBanus. Ha npomisix 10mKHBI ObITh HAHECEHBI: OPIMHATHI OTMETOK IMOBEPXHOCTH 3€MJTH 110
OCH JIOPOTH M IPOEKTHBIX OTMETOK BO BCEX TOYKAX IMEpesioMa MPOJOILHOTO MPOQUIIsS U Ha MHKe-
Tax, UICKyCCTBEHHbIE COOPY>KEHHUSI U UX paboyre OTMETKH, IPOEKTHBIE YKIOHBI U BEPTUKAJIbHbIC
KpUBBIE, TUIAaH TPAcChl U KPUBBIE B IUIAHE, PACCTOSIHMS MEXJy TOYKAMH IEpesioMa U APYyTUMU
XapaKTEPHBIMUA TOYKAMM, TUKETHI U KHJIOMETPBI.

[TpoeKkTHBIE TMHUU U UX OPAMHATH HEOOXOAUMO BBIJIENATE 00JIe€ )KUPHBIMH JIMHUSMH WIIH

KpaCHbIM IBETOM.

1.3 Ilnan n npoxonbHBINA NPOG UL TOHHEIS

[Tnan 1 mpoduib TOHHES MPOSKTHPYIOTCS M0 HOpMaM, YCTAaHOBIEHHBIM IS OTKPBITHIX
Y4acCTKOB aBTOJIOPOTH, C YYETOM OCOOCHHOCTEH, CBSI3aHHBIX C PACIIONIOKEHHUEM TPACCHI B MO13EM-
HBIX BBIPAOOTKaX.

B niane npeanouTeHue ciaeayeT OTAaBaTh PACIONOKEHUIO TOHHEIEH Ha IPSIMBIX Y4acTKax
noporu. Ecnu mo ycioBusiM penbeda BO3HHUKAET HEOOXOAMMOCTb PACIHOIOKEHHUsS TOHHENsS Ha
KpUBOH, paanyc ee He TokeH ObITh MeHee 250 M. Mcxons u3 ycnoBuii 6€30macHOCTH ABMKEHUS
TpaHCIOPTa Ha KpUBBIX C paguycoM MmeHee 1000 M mpexycMaTpUBarOT YIIUPEHHUE MPOEKen
yacTy, a npu paguycax menee 2000...3000 m ycTpauBaroT Bupaxu. TOHHENb, KPUBOJIHMHEHHBINA
B IUIAHE, PEKOMEHYETCsl pacroiaraTb MOJHOCThIO Ha KPYTOBOM KpPUBOW OJJHOTO pajuyca WiH, B
KpaiiHeM cilydae, Ha KpUBBIX pajlycax, OJIM3KUX 10 3HAUEHHUI0. ITO CIIOCOOCTBYET MPUMEHEHUIO
OJHOTHITHBIX KOHCTPYKLHUI O0JICIIKH U TIPOXOTYECKOTO 000PYIOBAHUSI.

B npononsHOM npoduiie ropHble aBTOAOPOXKHBIE TOHHEIH MPOEKTUPYIOT NMPH JUITUHE TOH-
Henst MeHee 300 M — OJTHOCKaTHBIMH, a IPH OOJIbIIEH JUTMHE TOHHETN MOTYT OBITh OTHOCKaTHBIMU
Y JBYCKAaTHBIMU (BBIMYKJIBI Tpoduib C TOABEMOM K cepeluHe TOHHeNs). B cpemueit wactu
TOHHEJISI Ha TIepesioMe PO ISl yCTPauBarOT pa3AeuTeabHbIe TUTomaaku JiuHou 250...500 M ¢
yKJIOHaMH 10 3 %o B 00€ CTOPOHBI.

OnHOCKaTHBIA MPOAOIBHBIN MPOGUIL TPUMEHSIOT OOBIYHO AJIS METJIEBBIX, CIUPATBHBIX
U KOPOTKHUX NepeBajbHbIX TOHHEJEH, a IByCKaTHbI — JUIsl AJIMHHBIX NEPEBAJIbHBIX TOHHEJEH.
[Ipu BeIOOpE BUAA MPOJOIBHOTO MPOQUIIS YUUTHIBAIOT pelibe() MECTHOCTH, TOPHO-TEOJIOTHYECKHE

YCJIOBHUA SKCILTyaTallu TOHHEIIA.



MuHUMAaNBHBIN TIPOOJIBHBIN YKIOH B TOHHEJIC MPUHUMAIOT IO YCJIOBHUSIM OOCCIICUCHHS
BOJIOOTBOJIa PaBHBIM 3 %o. MaKCHUMabHBIN MPOIOIBHBIN YKIOH TPHHUMAIOT 110 YCIOBUSIM 00ecC-
MEYEHUS ONTUMAJIbHBIX PEKUMOB BEHTUIISALIMU paBHBIM 40 %o.

[Mpu mnuae ToHHENS A0 500 M B CIIOKHBIX TOMOTPAPUUECKUX YCIOBUSAX JIOMYCKAETCS
YBEJIUYECHHE MPOI0JIBHOTO yKIoHA 10 60 %o0. Ha moaxogax k ToHHeNsM anuHoM 250 M OT nmopTana

HanOOIBIINN IPOIOJIbHBIN YKIIOH JOPOTH HE JIOJIKEH MpeBbIIaTh 45 %o.

2 XOJ1 PABOTbI

Wcxonnpie nannbie npuBenaeHsl B Tadmuue 2.1. [Tnan penbeda MECTHOCTH ¢ pacroioke-
HUueM MyHKToB A u b — Ha Pucynke 2.1.

Tabmuna 2.1 — UcxonHele faHHBIE

Beanuuna 3nauenue

MecTHOCTB ropHast

Kareropust aBrogoporu v
Ceuenuie ropu3oHTaIaMu Ah, M 10
Macmtab miana 1:10000

Y
o

/\—//V\/
T T——— T

W\///
/_\—/’*A\—/—\\\_f‘

Pucynok 2.1 — [1nan penbeda MECTHOCTHU C paCIONOKEHUEM IMyHKTOB A u b
1. HaubGonpmmii 1OmyCTUMBIA MPOMOJIBbHBIA yKIOH. [ aBTOmoporm IV kareropuum Ha

TPYIHBIX y4acTKax ropHOM MecTHocTH o Tabmnuue 1.1 HanOonpuii NpoJOIBHBINA YKIOH COCTAB-
HS€T %y, = 90 %o (111 OCHOBHBIX Y4acTKOB — 60 %o; TpaccupoBaHHE B TOPHON MECTHOCTHU BEIYT
10 MIPEJETbHOMY YKIIOHY).

2. HeoOxoauMmeiii miar TpaccupoBanus o popmyie (1.1) npu ceuenun ropuzonransimMu Ah
= 10 M (na mnane otMeTku ropusoHTane 240...300 m):

10

l,y =—
00

= 0,111 xm (B Harype) = 111 m (2.1)



3. [llar TpaccupoBanus B miiaHe npu npuHsTom Macurrade 1:10000:

_ 111-100
10000

4. Iloctpoenue yuyacTtka Tpacchl oT Touku A 1o touku b. PactBopom mmpkyns 1,11 cm

= 1,11 cm (B mane) (2.2)

BBITNOJIHEH IIUPKYJIBHBIN X0/ OT MyHKTa A (¥0Hasi 4acTh Iu1aHa) K NyHKTY b (ceBepo-3anan) Broib
TOPHU30HTAJICH; Tpacca yIoKeHa BO3MOXKHO OJIMKE K JIMHUU HYIeBbIX padoT (Pucynka 2.2). [Tomy-
yeHa Tpacca AauHoN 1443 M ¢ Tpems yriiaMu MOBOPOTA, CONPSKEHHBIMU KPUBBIMHU PAaIMyCaMU
250, 600 1 250 m — 250 M COOTBETCTBYET OCHOBHOMY HauMeHbIeMy paauycy 1 [V kareropun
no Tabmuue 1.1. [lepeceyenne Bomopasaena BeINOIHEHO ToHHENeM JumHoi 205 M (ITK10+60...
[TK12+65), pa3MenieHHbIM B CTOPOHE OT OCH TepeBalia; IITyOrnHa TOXOTHBIX BBHIEMOK y IMTOPTAJIOB
cocrasiger 10,9...12,4 m. Ha nuiane npocrtasiieHnbl nukeTsl yepe3 100 M, KUJIOMETPOBBIN 3HAK U
AJIEMEHTHI KPUBBIX (YIIIBI TIOBOPOTA, PAINYChl, TAHTEHCHI U IJTUHBI KPUBBIX).

5. Beruepuen npoduiib Tpaccel B Macmtadax: ropusoHTanbHoM 1:5000 1 BepTHKaIBEHOM
1:500 (Pucynka 2.3) — c ceTko# (TUIaH Tpacchl, YKIOHBI, IPOEKTHBIE U BBICOTHBIE OTMETKH,
PacCTOSTHUS, MMUKETHI, KWIOMETPHI), JIMHUEH MOBEPXHOCTH 3€MJIU 0 OTMETKaM TOpPHU30HTaJel U
MPOEKTHOM uHueH. [IpoekTHas MMHUS 3apoeKTUPOBaHa yyacTKaMH ¢ yKJIoHaMu oT —10 no +45
%0, UTO HE NMPEBBILAET JOMYCTUMBIX 90 %o; IEPETOMBI IPOEKTHOM JINHUU CONPSIKEHBI BEPTUKAJIb-
HBIMH KpUBBIMU — BBITYKJIBIMUA R = 5000 M 1 BoruyTeiMu R = 2000 M, yTO 00JTBIIIE HOPMATUBHBIX
MUHUMYMOB utst [V kareropun no Tabnuie 1.1 Ha yyacTke BoIoOpas/iena TOHHENb YIOKEH OJTHO-
ckaTHbIM TpoduieM ¢ ykiaoHoMm 10 %o (B mpenenax 3...40 %o); m1yOMHA MOIXOIHBIX BHIEMOK Y

noptasioB coctasisier 10,9...12.4 m.



M/1AH TPACCHl ABTOMOB/IbHOW [IOPOrM A-b

(mpaccupobarue no nnaxy B 2opuzoHmangx, bapuaxm 6)

250 250 260
270 270
260
260 280
C
280
290
270 270
280 280
290
300
BL 290 290
BY3
N 300 300 300
290
\ 12 TouHens, 205/m
290
290
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Pucynok 2.2 — [1nan Tpaccsl aBTOMOOUIBHON AOPOTH
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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.
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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 pacrofioxkeHus mmypoB B 3a6oe. [Tacmopt BBP pekomenayercs pazpabarsiBaTh
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).
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Pucynok 1.1 — I'pynns! mimypoB B 3a00e: I — BpyOoBbie; 11 — or6oiinbie; 11l — kontypHsble; [V
— HOJIOLIBEHHBIE; B — mupuHa BbIpaboTKH; [, — n1yOMHa BpyOOBBIX IIMYPOB; [, — I1yOuHa

OTOOMHBIX IMYPOB; [, — BEIMYNHA 3aXOJIKH

3ax

OCOOEHHOCTD MOA3EMHBIX B3PBIBHBIX pabOT MpHU pa3paboTKe MOpOJ] CILIOUTHBIM 3a00eM
COCTOMUT B TOM, YTO B3pbIBaeMas MOpPOJA 3a)KaTa cO BCEX CTOPOH, KPOME IUIOCKOCTH 3abos. B
9THUX yCIOBUAX /U1 Oosee 3(pPeKTUBHOrO UCIIOIB30BAHUS SHEPI MU B3PbIBA, YMEHBIICHHS PAacXoa

BB u cHmkeHUs ceCMHUYECKOTO BO3ACUCTBUS HA OKPYXKAIOIIMA MAcCHB MOPOJBI HEOOXOIUMO



00pa30BaTh 1ONOJIHUTENbHBIE CBOOOIHBIE TNIOCKOCTH — TAaK HAa3bIBAEMbIE TUIOCKOCTH OOHAKEHHUS.
OO0pa3oBaHue TaKUX IUIOCKOCTEH JOCTHraeTcsi MyTEM IMEPBOOYEPETHOTO B3pPbIBAHUS BPYOOBBIX
UIMYpoB, KOTopble 00b19HO Ha 10 % AmuHHEe BceX OCTaJbHBIX MIMTYyPOB U UMEIOT 3apsi/1 MOBBILICH-
HOW MOIIHOCTH. DTHU LIMYPHI, PACHIOIOKEHHBIE MO ONPEeICHHON CXeMe, TIPU B3phIBE 00pa3yroT
B MacCUBE MOJOCTh — BPYO, KOTOPBIM U CIYXKHUT JOMOJHUTEIHLHOW MOBEPXHOCTHIO OOHAXKECHHUS,

oOecrieunBas 6osee OnaronpusITHbIE YCIOBUS pabOThl OCTAJIbHBIX HIITYPOB.

) E)

Pucynox 1.2 — OrtpeiBatonue (KJIMHOBBIE) BpyOBI: a — BEPTUKAIBHBIA KIMHOBOW, 0 —
TOPU30HTAJIBHBIN KIMHOBOM; B — HW)KHUM OJHOCTOPOHHUH; I' — BEPXHUN OJHOCTOPOHHUU; T —
OOKOBOM; € — MHOTOKJIMHOBBIN

CymiecTByeT ABe IPYIIbI CXEM PACIIONOKEHUS BPYOOBBIX LIMYPOB:

a) B 3aBUCUMOCTH OT HAIIPABJIICHUSA TPCUIMH U CJIOCB B IOpOAAX, IIECPCCCKACMBIX BLIpa6OT-
KO,

0) HEe3aBHCHMO OT HAIPABJICHHS TPEIIUH U CIIOEB B TIOPOJIax.

BpyOoBsie mimypsl epBoil rpymnibl AEHCTBYIOT IO MPUHIIMITY OTPhIBA MOPOABI OT MacCHBa
110 TpCIIMHAM HAaIlIaCTOBAHUSA, X HA3bIBAIOT OTPBIBAIOIIMMHA, NI KIIMHOBLIMH, pr6aMI/I.

B 3aBrcHMOCTH OT pacnoioKE€HUs TPEUIUMH U XapaKTepa 3aJIeTaHus ePEeCceKaeMbIX MOPOJ]

IPUMEHSIOT CJIeyIOIINe OCHOBHBIE TUIIBI OTphIBalOIINX BpyOoB (Pucynkom 1.2):

B IIOpoaax ¢ BEPTUKAJIBbHBIM PACIIOJIOKCHUEM TPCUIUH — BepTI/IKaJIbHI)IfI KHHHOBOﬁ;
— B IIOpoAax € rOPU30HTAJIbHBIM PACIIOJIOKCHHUEM TPCIIUH — I‘OpH3OHT3J’IBHBIfI KHHHOBOP'I;

— B CJIOUCTBIX MOPOJAX € MaJieHueM TPENIMH Ha 3200 — HIDKHHUN OJHOCTOPOHHHI;

B CJIOMCTBIX TMOPOJIaX € MaJeHUEM TPELIMH OT 320051 — BEPXHHUI OTHOCTOPOHHUIA;

— B TPEIIMHOBATHIX MOPOJAaX M KPyTOM MX IaJICHHH, KOTJa BEIpabOTKa pacroiaraercs mo
[IPOCTHUPAHUIO OPOA, — OOKOBOM BpYO.

KaunoBsie Bp}/'6LI qamie BCCTO IMPUHHUMAKOT HpPU HCIIOJIB30BAHUUN HCp(I)OpElTOpOB. Onu

00ecTeunBarOT XOPOIIHi BRIOPOC TTOPOJIBI M3 BPYyOOBO TOJIOCTH, HO JAl0T OOJNBIION pazdpoc ee



0T 3a004. DTO 3a4acTyI0 MPUBOIUT K HAPYIIEHUIO YCTOMUYNBOCTH BPEMEHHOM KPENy U CHUKEHUIO
IIPOU3BOAUTEIBLHOCTH ITOTPY3KH TIOPOBI.

ITpu GosnbIIOM ceueHUH BBIPAOOTKHU U B KPEIIKUX MTOPOJAaX MPUMEHSIOT YCUIEHHBIE MHOTO-
KJIMHOBBIE BPYOBI.

PaccrostHus Mexay LimypaMu KIMHOBOTO Bpy0a MPUHUMAIOT 110 OPUEHTUPOBOYHBIM JlaH-
HBIM, IIpUBeeHHbIM B Tabmume 1.1.

Tabnuma 1.1 — ITapameTps! KJIMHOBOTO BpyOa

Paccrosinue (M) Mexkny | Yroa HakJoHa | Yumciao Bpy-

Koappuunent

napamMu | mmypamMs B | WINYPOB K ILIOC- [ GOBBIX IImy-
KPenocTH Nopoj

LIy POB psaxy | KocTH 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

CYHIGCTBGHHI)IMI/I HEOOCTAaTKaMU OTPBIBAIOIIUX Bp}I6OB SBJIIAKOTCA:

— 3aBUCUMOCTbH INTyOWHBI IIMYPOB OT MIMPUHBI BEIPAOOTKH BCIEICTBUE UX HAKIIOHHOTO TOJIO-
JKECHUS,

— CJIOXKHOCTB pasMCIICHHUA HIITYPOB U NPpUAAHHUA UM 3aIaHHOTO YITIa HAKJIOHA,

— TpyZHOCTH 3a0ypuBaHMS M peajbHas BO3MOXHOCTh OTKJIOHEHHS IIITypOB OT 3aJlaHHOTO
HarpaBJIeHUs, 0OCOOCHHO C YBEITMUYECHHEM UX TITyOUHBI.

Bpy6oBbie 1imypbl BTOpoii IpyMIibl pacroyiaratloT 00bIYHO NEPIECHANKYIISIPHO 320010 He3a-
BUCHMO OT PAacCHOJIOXKEHHsI TPELIMH W MapajljiesIbHO ApYyr K Jpyry. brarogaps oTHOCHTEIBHO
commkeHHOMY pacronoxernro mmypos (10...30 cM) mpu B3pbIBE MPOUCXOAUT HE TOIHKO OTPHIB
MOPOJIBI OT MACCUBA, HO U INIABHBIM 00pa3oM pa3pylIeHUE €€ MeXAy BPyOOBBIMU ILITypaMHU.

BpyObl ¢ TakuM pacnoiokeHHEM MHITypOB HA3BIBAIOTCS IPOOSAIIMMH, WU, WHAYE, MpPs-
MBIMUA. OTH BpyObl OOBIYHO NPUMEHSIOTCA MpH OypPEeHUHU IIIMYPOB TKEIBIMU OypUIbHBIMU
ycTaHOBKaMH. M3BeCTHBI MpU3MaTuyecKue, LIeNieBble, CIHUpalbHble BPYObl U UX KOMOMHALIUU
(Pucynxom 1.3). CxeMbl npsMbIX BpyOOB INpenyCMaTpUBAIOT OJHOBPEMEHHOE WIIM TMOCIEIOBa-
TEJIbHOE B3PBIBAHUE 3apSAJIOB B LIMTypaX, OOBIYHO KOMOMHUPYEMBIX C HE3aPSHKEHHBIMU IITypaMu
WU C TEeHTpaTbHOU ckBakuHOU AuameTpoM 100...150 MM, KOTOpBIE CO3AAIOT JOTIOTHUTEIHHBIC
MIOBEPXHOCTH OOHAKEHUS U CIIOCOOCTBYIOT MOBBILIEHUIO 3 HEKTUBHOCTH B3pbIBa. [Ipsimbie BpyObI
00ecTeunBaOT BO3MOKHOCTD TOJIYUEHUS 3aXOIKH JI000# TpeOyemMol ITyOHWHBI M JOCTaTOYHYIO
Ky4HOCTb B30pBaHHOH nopoasl. OTOpoc mopozs! ot 3a00st He mpeBbimaet 15...20 M B TOHHENAX
u 8...10 M B mrtonpHsAX. JIoCTOMHCTBA 3TUX BPYOOB TaKKe 3aKIIFOYAIOTCS B IPOCTOTE 00ypUBaHUS
320051, YMEPEHHOM CEHCMUYECKOM U YIapHOM BO3JEHCTBUHU HA MaCCUB, BO3MOKHOCTH MaKCUMaJlb-
HOMW KOHIIEHTpaluu OypoBoro o6opyaoBaHus y 3a005 U MOJHOW MeXaHU3alUU Tpoliecca OypeHHs
uimypos. [Ipu ucnons3zoBanuu OypoBbIX paM M CaMOXOAHBIX OypUIIBHBIX YCTAaHOBOK PEKOMEHITY-

CTCA NPCUMYIICCTBCHHOC ITPUMCHCHUC ITPAMBIX BPY6OB.
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Pucynoxk 1.3 — JIpobsime (npsimbie) BpyObl: @ — NPU3MaTHYECKHii; O — I11eneBOil; B —
CIIUPAJIBHBIN
B pesynbrare B3pbiBa 3apsiia CTEHKH IIITypa pa3pyIialoTcs He Ha BCIo AuHy. OTHOILIeHHE
pa3pyLIUBIIEHCS YyacTy Imypa [ K ero HoJHOM JuinHe [ Ha3bIBAIOT KO3()(UIIMEHTOM HCIIONB30-
BaHUs MIMYpPOB (K.K.IIL.):
=1 (1.1)

I

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

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

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

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

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

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

JOCTATOYHOIO €€ I[pO6J'I€HI/I$I.



1.3 B3pbquaT1)1e BE€IIECTBA M CPEACTBA B3PbIBAHUSA

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

Tabnuma 1.3 — OpuentupoBouHslii BEIOOp BB

Ko punu-

Kareropusi mopox mo Tun ycranoBku
€HT Kpero- HaumenoBanue BB

KpenocTu BB

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

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

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

I'panynutr AC-4B »
. JunadTanur ITaTrponsl

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

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

Tabmuna 1.4 — Pazmeps! u Macca narponoB BB

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

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

Heronur M 3,2 25 250

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

Ammonurt IDKB-20 3,6 17,5 200




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

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

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

1.4 Pacyer mapameTpoB OypoB3pbIBHBIX padoT

Pa3paboTka Ha moJiHOe ceveHme.

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

o= (03VF+ =) erve (1.2

rae f — ko3¢ UIHEHT KPEeroCTH MOPOAbI;

S — moniak MONEPEYHOr0 CEUSHHSI BRIPAOOTKH, M

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

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

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

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

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




Tabmuua 1.7 — KoadpuuneHTt cTpyKTypsl U TPEUIMHOBATOCTH TOPHBIX TOPOJT

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

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

JISIOUIMMH MacCUB B 30HaX KOHTAKTa

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

JOJTBHOW OCH TOHHEIIS HAIUTACTOBAHHUSIMH

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

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

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

3200s1)

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

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

Ta6muna 1.8 — Koaddumment 3axuma

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

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

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

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




Tabmuua 1.10 — PacueTHast m10THOCTH HOPOBI

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

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

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

Tabmuma 1.11 — PaccTosiHust MeXTy OTOOMHBIMH U TTOIOIIBEHHBIMU IIITypaMu

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

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

Tabmuma 1.12 — PaccTostHus MEXy KOHTYPHBIMH LIITypaMu

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

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

KOBBIMHU.

[Ipu ncnonp30BaHUM KOHTYPHBIX IIITYPOB C MPOQHIBHBIMH HaJpe3aMHU-KOHIIEHTPAaTOpaMH

HaprDKeHI/Iﬁ pPaCCTOAHUC MCIKAY OTUMHU LIIIypaMH MPUHUMAIOT PABHBIM PACCTOSIHHUIO MCIKIY

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

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

N, — Konu4ecTBO OTOOMHBIX HINYPOB;

N, — KOIM4eCTBO BPyOOBBIX LIITYPOB.

KonuuecTBO KOHTYpPHBIX IIITYPOB HAXOIAT MO (hopMyIie

No=Px i
a

K
K

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

a,, — PACCTOSIHUE MEXKAY KOHTYPHBIMHU LIITYPAMHU, M.

JIuHNs HaMMEHBIIEr0 CONMPOTUBIICHUS KOHTYPHBIX IIITYPOB, M:

9

(1.4)

(1.5)



w, = — (1.6)

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

Tabmuma 1.13 — Koaddunuent commkeHnst KOHTYPHBIX 3apsiIOB

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

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

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

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

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

(1.10)

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

Tabnuua 1.14 — KoadduiueHT 3anonHeHus mimypa npu 3apspkaHuu

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

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

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

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



HaxonsaTt Maccy KOHTYpHOTO 3apsiia, Kr:

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

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

O61ast Macca KOHTYPHBIX 3apsJI0OB, KT

Qu = a4 - Ny (1.13)
Cpennsist Macca BpyOOBOTO 3apsijia, Kr:
0 — 1,2]-\[(? ]—VKQK) (1.14)
O6mras macca BpyOOBBIX 3apsIOB, KT
Qup = Tup - Nyp (1.15)
Macca oTO0HHOTO 1 OJOIIBEHHOTO 3apsA0B, K
o Q— (Qu+ Q) 116
N — (N, +N,)
OOm1ast Macca OTOOMHBIX ¥ MTOJJOUTBEHHBIX 3apsI0B, KT
Qon = don - (No + ;) (1.17)
OO6mmit pacxon BB Ha muki, 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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(xema pacnonoxeHus wnypob

A-A

3620

H=

420

L1gx = 3000

Ly = 3850

Qp = 530

ax = 500

B = 4530

4

L30x = 3000

/

[y = 3850

YcnobHbie 0d03HO4EHUS:
=@= fpydobee — 1-8
=@=0MJouHsle — 9-13
@@= odowbeHHsle — 14-27

=== okoHMUpUBaowue — 23-48

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 = § cocramuser 3,5 m (Tabmume 1.2), 9yro Gonbire 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 — TexHuueckue XxapakTepUCTUKU OypUIIbHBIX YCTAaHOBOK

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-
yaroi 1o-
IMapameTpsl . Tpy3KH
[IpsiMoii TOrpy3KH JUIsl FOPU3OHTAIIBHBIX BBIPA-
oI Ha-
60TOK IHB-2 | 2IIHB-2| IHB-3[ IIHb-4
KJIOHHBIX
BBIPa0o-
TOK
MMH-1C | OIIH-2r MIH-3 | 1IIH-5 | IIIM-4Y
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:

60 - ¢, M3
B = i k, 20, | 4 toon | g (1.4)
G P Bk, TV Tl ]

7€ ¢, — €MKOCTb Ky30Ba BaroHa (camocBaia), M?;

P — texHudeckas IIPpOU3BOAUTCIBHOCTD HOI‘py30‘lHOﬁ MalIWHBI, M3/MI/IH;

II
k., — xo3ddumnmenHTt yuera BpeMEHH Ha MAHEBPHI H OCTAHOBKH BO BpeMsi pabOTHI;

M
k, — k03(bGUILUCHT pa3spbIX/ICHHs OPO/BL, NpHHIMaeTCs 1o Tabmuue 1.5
kyp — K03 GULMEHT HEPaBHOMEPHOCTH pa3bpoca Mopo/bI IIpH B3pbiBe, npuaumarot 0,85...
0,90;

k., — K03 dUIHMEHT HaJIe)KHOCTH IIOIPY304HOM MaluHbl, npuHuMaroT 0,65...0,85;

[, — paccTosiHUE OTKAaTKU OT IOrPY304HOM MaIIMHBI 1O ITyHKTa 0OMEHa BaroHOB (Pa3MUHOB-
KH), 00b14HO npuHUMaIOT 50...100 M;

V. — cpenHsisi CKOpPOCTbh JBM)KEHUS TpaHCIopTa y 3a00s1, 00biyHO npuHUMaroT 80...100 m/
MUH;

t
[1ITH), 06p194HO MpUHUMAIOT 1...2 MUH;
t

M, — YHCJIO BAaroHOB B COCTAaBEC, IIPMHUMAIOT M3 pacde€Ta MAaKCHUMaJIbHOI'O BECa Ipy3a, BO3-

ey — BPEMs HA NPUIENKY U PACUEIKY BATOHOB € MOrPY304HOM MAIIMHOM (11J1s MAIIMH THIIA

ox — BPEMSI, 3aTPaYMBAEMOE HA CMEHY COCTABOB BArOHOB, OOBIYHO MPMHUMAIOT 5...10 MuH;

MOXKHOTO Tt oTKaTku (popmyma (1.8)).



Koa¢¢unuenr yuera BpeMeHH Ha MaHEBPBl U OCTAHOBKH k,, IPUHUMAIOT paBHbIM 1,0 —
Ipu norpy3ke B onuH Barod, 1,05...1,1 — B aBTrOocamocsain, 1,15...1,2 — B cocTaB BaroHos.

Tabnuua 1.5 — 3aBucumocts K03 puIIeHTa Pa3phIXJICHUSI OT KPEIOCTH OPOIbI

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 pyasl u3 3adost

JloctaBka anexkrpoBo3amu. Haubonee pacripocTpaHeHHBIM BUAOM JIOKOMOTHBOB SIBIISIIOTCS
anekTpoBo3bl. 1o criocoOy mutanus (Pucynka 1.5) ux nensat va koaraktaeie (KP, K) n akkymyos-
topHbie (APII, APB). KoHTakTHBIE 31€KTPOBO3BI MOTYYAIOT TOK OT KOHTAKTHOTO (TPOJUICHHOTO)
MIPOBOJIa U PEJIbCOBBIX IyTEH, a aKKyMYJISTOPHbIE MUTAIOTCS OT aKKyMYJISITOPHBIX Oarapei, pacro-

Jlararomuxcs Ha CaMOM JJICKTPOBO3C WJIM HNPULICIINICHHOM K HEMY TCHICPC.

Pucynok 1.5 — Cxema 31eKTpOBO3HOM OTKaTKH: & — OTKaTKa KOHTaKTHBIM 3JIEKTPOBO30M; O —

OTKaTKa aKKyMYJISITOPHBIM 3JIEKTPOBO30M; | — IUTaroNuii kabenb; 2 — KOHTAKTHBIN IPOBO; 3 —

KOHTaKTHBIH 3JIEKTPOBO3; 4 — PENbChI; S — KaOellb BRICOKOTO HApshKEeHUsT; 6 — TpaHchopmarop;

7 — BBIIPAMUTEND; 8§ — KaMepa NOJACTaHIMK; 9 — aKKyMYJISITOPHBIN 21eKTpoBO3; 10 — 3apsnHas
kamepa; 11 — 3apsanblii cTon; 12 — akkyMyssiTopHas Oarapest



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.

BEC

rac

Ecnu TpaHcmiopT coCTaBiIeH U3 BATOHOB, COOPAaHHBIX B COCTAB, TO HEOOXOAUMO PacCUUTATh
COCTaBa BArOHOB, BO3MOXHBIN JIJI1 OTBO3KH JIEKTPOBO3aMHU.

MaxkcuMalIbHBIN BEC IPYKEHOTO COCTaBa:
— TI0 YCJIOBHIO CHEIUJIEHUS KOJIEC AIEKTPOBO3a C peIbCaMU IPU TPOTaHUU C MECTA

1000 - ¢’ - G
Qrp:[ v G

-G, 1.5
wyp +1+110-a (15)

C

— IO YCJIOBHUIO TOPMOKCHHA I'PYKCHOT'O COCTABa HAa CPCAHCM YKIIOHC

1000 - 9" - G,
—wy, +1+ 110 a,

~G (1.6)

C

Qrp =

G, — clenHol Bec 31eKTpoBo3a, kKH;

1)’ — KOB(PPHUIMEHT CLHETUIEHHUs KOJIEC C PEIbCaMK IIPH TPOTaHUH, TPUHUMAIOT paBHbIM 0,25
(" npu nemwxennn — 0,17); yaenbHbIC BETHYHHBI B 3HAMEHaTele BeipaxeHsl B H/kH;

w;p — YAEJIbHOE CONPOTUBIICHUE TPY>KEHON BarOHETKH MPU TPOTaHUU, IPUHUMAIOT PAaBHBIM
(1,5...2)-w;’p;
w;’p — TO e IpH JABWKCHHUHU, MpuHUMaIoT 5...8 H/kH;

1 — CpeIHMIA YKJIOH TOHHENsI, %o (dnucienno pasen H/kH);

a — TyCKOBOE yCKopeHue, mpuHuMaroT paBHbiM 0,03...0,05 m/c?;

a, — TOPMO3HOE 3aMeJICHHE, M/C?, OIpeiesIieMOe B 3aBUCUMOCTH OT CKOPOCTH TPAHCIIOpTa
B Hayaje TOPMOXEHHUs v, KOTOpas He JOJDKHA MPEBBIIATh 2...3 M/C, U JUIMHBI IIyTH TOPMO-

KeHus [, KoTopas py IBUKEHUU Ha PYKOBOSILEM CITyCKe HE J10JKHA ObITh Oonee 10 M:



ay = o (1.7)

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

Tp®
JIBUKECHHUS.
MakcumalibHO BO3MOXKHOE YHCIIO BATOHOB, OTBO3UMBIX 3JIEKTPOBO30M:
_ Qrp
= —
4 + G,
1€ ¢, — Bec Ipy3a B Barosue, kH;
g, — Bec BaroHa (Tapsl), kH.

O61ua;1 MMPOAOJKUTCIIbBHOCTD peﬁca TpaHCIIOpTa IMPHU OTKATKE IMOPOALI B OTBAJI U3 3a00s:

I, =ty +t, +t, +1t, (1.9)
rae t,, — MOJIHOE BpeMsl TOrPy3KH COCTaBa BaroHOB (CaMOCBasa), MUH:
t = GO%T;”% (1.10)
1 — k023 GUIIMEHT HAMTOJIHEHMSI Ky30Ba BaroHa, npuaumarot 0,9...0,95;
t s — BPEMS JIBHIKEHHS OT 320051 10 OTBaJIa M 0O0PaTHO, MUH:
by = S (1.11)
cp
rae L, — cpenHee paccTosHue oT 32004 10 OTBaNa, M;
Vep — CPeHsist CKOPOCTb [BHKCHHSI TPAHCIIOPTA, 00bIYHO NpHHUMAIOT 150...250 M/MuH;
t, — BPEMsI PasTPy3KH JUIs COCTaBa BarOHOB (CaMOCBAJIa), MUH:
t, = (2...3) - m, (1.12)

rae t,, — BpeMs Ha MaHEBPHI M OCTAHOBKH B TEUEHHUE peiica, Il CaMOCBaJIOB IPUHUMAIOT 2...4
MHUH, JIJI1 COCTaBa BaroHos — 5...10 MuH.
KonudecTBO cocTaBOB BaroHOB (CaMOCBAJIOB), HEOOXOAMMBIX AJIsi 00eCTIeYeHUS HEMPEPhIB-

HOM pabOThI MOTPY304HBIX MAIIMH:
m, = +—= (1.13)

e M, — YKMCII0 NOrPy304HbIX MAIUH B 3a00€.
[TorpeGHOE UKCI0 peiCcoB I BBIBO3KU MOPO/BI 32 LIUKII:

Sl k

z P (1.14)

I
qg - M,

rae [, — AJUHA 3aX0/KH, M (OPUEHTUPOBOYHO NPUHUMAETCS paBHOM NITyOMHE LIITYypPOB).

1.4 IlpoBeTpuBanue 320051 MPHU MPOXOIAKeE

Jl11s BBIOOpA CXeMbl BEHTUJISIIIUK TPU TIPOXOJIKE TOHHEINS YYUTHIBAIOT CIIOCO0 pa3paboTKu
opozsl B 3a00€ U B npuMeHsiemoro Tpancnopta (Pucynok 1.6). [Ipu 6ypoB3pbIBHBIX paboTax,
MPUMEHEHUH TOHHEJIEMPOXOAUYECKUX MAIIUH U PETCOBOTO TPAHCIOPTA UCHOIB3YIOT BBITSXKHYIO

cxemy, mpu OypOB3pBIBHBIX pabOTax M aBTOTPAHCIOPTE — KOMOMHHUPOBAHHYIO (IIPU B3PHIBE —

10



BBITSKHYIO, [P MTOTPY3Ke NOPO/IbI — MPUTOUHYIO), IPH TOHHETIEPOXOAUYECKUX MAIIMHAX U aBTO-

TPAHCIOPTE — TOXKE KOMOMHUPOBAHHYIO (Y 320051 — BBITSXKHYO, TIO TOHHEIIO — IIPUTOYHYIO).

al 1 2

] |

= J

6) 1 2

i 1

— D
g) 1 2
p—— = T .
[ /II 1 gl e e '{

Pucynok 1.6 — Cxema BEeHTHIISILIUY TP IPOXOJIKE TOHHEIS: a — MPHUTOYHAS; O — BBITSDKHAS; B —
KOMOMHHpOBaHHAas; | — BEHTHISATOPHL; 2 — TPyOONpOBOA; 3 — MepeMbluKa
Heo6xonnmoe KoIruecTBO BO3/IyXa /ISl IPOBETPUBAHUS JOJDKHO OTPENENATHCS C YIETOM
CJIeAYIOMMX (PAKTOPOB: 110 HAaHOOJbIIEMY YHCITY JTIOAEH, HAXOISAIIUXCS OJHOBPEMEHHO B TOHHEIIE;
110 MUHUMAJIbHOW CKOPOCTH JBIKCHHUS BO3/LyXa B TOHHEIE; 10 KOJIMYECTBY SIIOBUTHIX ra30B, 00pa-
3YIOIIUXCS IPY IPOU3BOJICTBE B3PHIBHBIX PadOT; MO KOJMUYECTBY BPEIHBIX ra30B, 00pa3yOIHXCs
npu paboTe JBUrareseil BHyTPEHHETO CTOPaHUs U IPH MIPOU3BOICTBE AIEKTPOCBAPOYHBIX padoT.
Heo6xonmnmoe KomM4ecTBO BO3IyXa Il TPOBETPUBAHHMS:
— TIpU B3pBIBHBIX paboTax y 3a00s

S p M3
=4715- (.- — | -1 A —= |, — 1.1
QB 775 (c t) g(a 111 \/g)’ C ( 5)

Iac lc — MAaKCHMaJIbHO JOIIYCTHUMOC PACCTOAHUC OT KOHIA BeHTI/IHﬂHHOHHOﬁ Tp}/'6BI a0 33605[,

ompeaernsaeMoe 1mo Gopmyie

l.=18,7-VS - i/gM (1.16)

rae S — IUIOIIA/Ib CeUeHUs! BHIPaOOTKH, M?;
w — IUIONIA/Ib CEYEHUST BEHTWIAIIMOHHON TPYOBbI, M?;
t — BpeMs IPOBETPUBAHMUA, C;
a — ko3¢ ¢unmeHT, paBHbIi 26 ipu S = 12...40 M n 48 ipu S =41...95 m?%;
l,, — DyOuHa mmypa, Mm;

p — TUIOTHOCTH MOPOJIBI, T/M?;

— IpHU IBHKCHUH aBTOMOOMIIEH 110 TOHHETIO

L M3
Qe = 0,625 ki - |12, +224- (- +025 ) |, — (1.17)

n  Ya ¢
rae k., — Ko3(pGUIMEHT HEpaBHOMEPHON KOHLIEHTPALIUU BPEAHbIX ra30B, npuHumaror 1,3 nmpu L

>2xmu 1,7 npu L <2 kwm;

11



m, — YMCII0 MAIUH, HaXOAAIUXCs B 3a00€, €11.;

L — nyvHA TOHHENS, M;

t,, — MPOAOIKUTEIBHOCTh NMOTPY3KH, IpuHUMaeMas 1o gpopmyie (1.10), c;
V, — ckopocThb IBMKEHHS MallluH, M/C;

— 10 HauOOJIBIIEMY KOJMUYECTBY JIIOIeH, OTHOBPEMEHHO HAXOAIINUXCS B 3a00€
3

Q. =01n z— (1.18)
c
rJe m — HauOOJIbIIee YMCIIO JIFOAEH B 3a00€, OOBIYHO MPUHIMAEMOE PABHBIM YIIBOCHHOMY YHCITY
MIPOXOIYMKOB B CMCHE;
z — ko3 dunmeHT 3anaca Bo3ayxa, npuaumaror 1,2...1,5;

— TI0 MUHUMAaJIbHOM CKOPOCTHU ABUKCHUS BO3YyXa B TOHHCIIC
3

Q. = (0,10...0,15) - S, M? (1.19)

3areM CpaBHUBAIOT MOJYYCHHbIE OOBEMBI BO3[yXa MO 3TUM (QOpMysaaM U HAUOONBIIHNA

00beM NPUHUMAIOT 32 PacueTHBbIA (), Jlist moxaun Bo3ayxa NPUMEHAIOT BEHTUIISATOPBI MECTHOTO

nposeTrpuBanus tuna BM u CBM, Mertamindyeckue, NpoOpe3nHEHHbIE WU MOJUMEPHBIE TPYOBI.

[Ton®op BEHTHJIATOPOB OCYLIECTBISIOT B 3aBHCHUMOCTH OT HEOOXOIMMOI MPOU3BOAMTEIHHOCTH

U Haropa BeHTwWsTOpa. [Ipon3BoauTenbHOCTh MPUHUMAIOT ¢ yueToM 5...10 % 3amaca ot TpeOy-
eMoro oobemMa BO3Iyxa.

TpeOyemblii Haop, co31aBaeMblii BEHTUIISITOPOM:
€
d5’

e | — IumHa BO3IyX0BO/Ia MEXIY CMEKHBIMHU BEHTHIIATOpaMH, 00b14HO cocTasisieT 50...100 m;

h=65-a-l-Q§- ITa (1.20)

€ — K03(h(DUIIMEHT MECTHBIX CONPOTUBJICHUIN B TPOWHUKAX, OTBO/IAX, KOJIEHAX U T. II., TPUHH-
Maemblil B ipegenax 1,1...1,3;

d — nuamMeTp BO3IyXOBOJA, M;

o — K03 uIMeHT TpeHus B TpyOax, mpuHumaror no Tabmune 1.8.

Tabmuma 1.8 — 3aBucumocth Ko PuIeHTa TpeHUs OT JuaMeTpa Tpyobl BO3TyXOBOIA

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

Wcxonnple qanHbie 715 pacueTa mpuBeAeHbI B Taomure 2.1.
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Tabnuna 2.1 — UcxonHele qaHHbIE

Beanuuna 3HavyeHnmne
Koag¢unuent kpernoctu nopoas! f 8
[InoTHOCTH TOPHO# Macchl, T/M? 2,1
dpakius mopoabl KpyITHas
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
anexktpoBo3 KT14, Baronerka

Tun mocTaBOYHOI MAaIIUHEI
BI'4.5A
Cpennee paccrosiHue ot 32005 0 OTBajIa, M 2150
JuamMeTp BEHTUIISIIUOHHON TPyObI, M 0,6
Bpewms nposerpuBanus, ¢ 3000
Uucno npoxoauruKOB B CMEHE, Yell. 3

Tun 1ocTaBOYHOM MAIIMHBI IPUHSAT 10 33JaHUI0 — PYIHUYHBIM KOHTAKTHBIA JIEKTPOBO3
KT14 c Baronetkamu BI'4.5A; penbcoBast OTKaTKa COOTBETCTBYET yCIOBHAM 3ajaHus (PacCTOSHUE
cBbIe 2 kM npu yKiaoHe 4 %o < 20 %o). IlapameTps! npunsaTel o Tabmuue 1.6 u Tabnuue 1.7:
cuenHoii Bec G, = 140 kH; BMectumocTs Baronetku 4,5 m*, Mmacca 4,2 T.

1. Pacuer nmpousBoauTenbHoCTH OypmiibHBIX MamuH. [1o Tabmune 1.2 npu f = 8 mexaHu-
yeckast ckopocTb Oypenus V, = 1,20 m/mun. Koadduuuent yuera quamerpa miypa npu 6ypeHuu

marmuaon I'TI-1:

_30_
43
TexHuveckast IpOM3BOAUTEIBHOCTD OypHIIbHOM MamuHbl 1o ¢popmyne (1.1) npu k,,,, = 0,7
nk,, =0,.85:

k 0,70 (2.1)

P’ =1,20-0,70-0,7-0,85 = 0,50 m/Muu (2.2)

VYeranoska BKI'-2 umeet nBe OypunbHble MamuHel (mg = 2, Tabnuue 1.1). Dxkcrutyaranm-

OHHas POM3BOIUTEILHOCTD OypUIIbHOM ycTanoBKH 110 (opmyre (1.2) npu k,, = 0,8, k.. = 0,9,
ky, =0,8:

P’ =60-0,50-0,8-0,9-0,8-2=234,6 m/u (2.3)

[Tnomane oOypuBanus 32605 ycranoBkoi bKI'-2 mo Ta6mume 1.1 cocrasmsier 22 m?, 4to

MEHBIIIE 3aIaHHOTO cedeHus1 27 M? (HECOOTBETCTBUE B MCXOAHBIX JAHHBIX 3a/IaHMs); B pacuere

OHO HE YYacTBYET, TaK KaK MPOU3BOAUTEIHLHOCTh OYPHIbHOM MAIIMHBI ONPEENIeTCs KPEnOCThIO

IIOPOABI ¥ JUAMETPOM ILITypA.
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2. Ilorpyska noposs! B 3a60e. TexHuueckast IpON3BOAUTENILHOCTD ITOTPY309HON MAIIMHBI
IITH-3 no Tabnune 1.4 cocrasnser Py = 1,25 M*/MuH.

MakcumanbHblii BEC TPYKEHOIO COCTaBa M0 YCIOBHIO CLEIUIEHHs IIPU TPOraHUHU MO (op-
myae (1.5) mpu G, = 140 H, w;p =12 H/xH (I,S'w;’p =1,5-8), a = 0,04 m/c?, i = 4 H/xH:

1000 - 0,25 - 140 35000
_ ’ — 140 = 220 140 = 1575.7 xH 2.4
v=Torari0.001 0= 204 0= 1575,7 x (2:4)

Topmosznoe 3amezienue o Gopmysne (1.7) mpu ckopocTH B Havdasie TOPMOKEHUS v, = 2 M/
C U myTu TopMoxeHus [, = 10 m:
22
“= 310
MaxkcumanbHbIN BeC Ipy>KEHOT0 COCTaBa M0 YCIOBHIO TOpMOKeHUs 1o ¢popmyiie (1.6) mpu
wp, = 8 H/KH:

= 0,2 ~ m/c? (2.5)

1000 - 0,17 - 140 23800
) 140 = 2% 140 = 1182.2 xH 2.6
8+ 4+110-0,2 18 “ K (2.6)

Qup =

Jtst ranbHeniero pacueTa NpUHITO MUHUMANbHOE 3HaYeHne @, = 1182,2 xH.

Bec rpy3a B Baronetke BI'4.5A u Bec Taps! (ITpu TUIOTHOCTH TOPHOUM Macchl 2,1 1/m3):
q-=45-2,1-981=927xH; ¢, =4,2-9,81=412xH (2.7)

MaxkcumabHO BO3MOXKHOE YHCIIO BATOHOB B cocTase 1o gopmyie (1.8):

1182,2

.= m = 8,8 ~ 8 BaroHos (2-8)

m

DKcITyaTallMoOHHasl TPOU3BOIUTENBHOCTh OrPYy304HONM MalMHbI 1o Gopmyne (1.4) npu
k., = 1,2 (cocraB BaroHoB), kp =2,0 (Tabnume 1.5, f =38), ka =09, k,=085,1,=100m, V, =
80 m/muH, t. = 1,5mun, t_ = 10 MuH:

s VeI bale)it
60 - 4,5 270 3
B = Tsmmr g T Ts T = T30 155 16,3% (2.9)
1,25-0,9-0,85 + 80 + 10+ 8 ! ’

3. Otkarka moposl. [TomHOE Bpems morpy3ku coctasa 1o ¢popmysne (1.10) mpu n = 0,9:
~60-45-0,9-8 1944
" 16,3 16,3

t = 119,3 mun (2.10)

Bpemst aBrkeHust ot 36051 10 oTBana 1 06parHo o popmyne (1.11) npu V, =200 m/mun:

2-2150
m= 500 — 21,5 Mun (2.11)
Bpewmst pasrpy3ku coctaBa no popmyse (1.12):
t, =2-8=16 mun (2.12)

OO1w1ast MpoROIKUTENBHOCTD peiica o ¢popmyie (1.9) npu ¢, = 10 MuH:
T, =119,3 + 21,5 + 16 + 10 = 166,8 mun (2.13)

KonuuecTBo cocTaBoB, HEOOXOMMBIX ISl HEMIPEPHIBHOW pabOThl MOTPY304HOM MAaIlMHBI,
o opmye (1.13) npu ogHOI Morpy30uHOit MalIHE B 3a00€:
166,8 - 1

m, = = 1,4 ~ 2 cocrasa (2.14)
119,3
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[TorpeOHOE uncio percoB A BEIBO3KH MOPOABI 3a IUKI 1o hopmyie (1.14) mpu mmHe

3aXO0JIKH, paBHOH m1yOuHe mmypos (1, = 2,4 M):
27-24-20 129,6
= = — = 3,6 ~ 4 peii 2.15
“n 45-8 36 o tpenea (2.15)
4. PacdeT cucTeMbl BEHTWIISIMH 3200s1. [1momans ceueHns BEeHTUIISIIMOHHOM TPYyObI:
3,14 - (0,6)?
w= % = 0,28 ~ m? (2.16)

MaxkcuMabHO JIOIyCTUMOE PACCTOSTHUE OT KOHIIA BEHTHIIAIIMOHHOW TPYOBI 10 32005 110
bopmymne (1.16):

28
l,=187-V27- ¢ (0,2—7> =18,7-5,196- 0,218 =212 m (2.17)
KomnuecTBo Bo3ayxa mpu B3phIBHBIX padoTax mo gopmyne (1.15) (koaddunuent a = 26,
Tak Kak S = 27 M? HaxoquTcs B auamnasone 12...40 m?):
21,227 26-2,4-2/1
3000 V27

KonnuecTBo Bo3ayxa nmpu IBMKEHUHM MAIIMH 110 TOHHENo 1o Gopmyse (1.17) npu onHol

3
Q, = 4,715 ) — 4,715-0,191-1,402 = 1,26°—  (2.18)
C

MaiuHe B 3a6oe, k= 1,3 (L =2150 M > 2 kM), V, = 3 M/C ¥ IPOAOIKUTENBHOCTH MOTPY3KH ¢
=119,3 mun = 7158 c:

2150
7158 -3

KonudecTBo Bo3ayxa 1o uncity Jroneid (HandosbIee Yrciio JIFCeH B 3a00€ — yBOCHHOMY

3
Q,=0,625-1,3- (1,2 142,24 ( + 0,25)) = 1,61 (2.19)
C

YHUCITy MPOXOAYUKOB: n = 6) o popmyne (1.18) mpu z = 1,35:

Q,=01-6-1,35= 0,81M—3 2.20
" c

KonudecTBo BO31yxa M0 MHHUMAIILHOW CKOPOCTH JIBIXKEHUS Bo3yxa o (opmyie (1.19):
3

M
Q.=0,10-27=2,7— (2.21)

c
Haubonpiree komuuecTBO Bo3myxa TpeOyeTcs MO YCIOBHIO MHUHHUMAIBbHOW CKOPOCTH
JABIKCHMS BO3/yXa: IPUHUMACTCSI PACUCTHBIH pacxoa (), = 2,7 M*/c. [Ipon3BOANTEILHOCTE BEHTH-

nsTopa ¢ yuerom 10 % 3amaca:

3
Quue = 1,127 = 2,97— (2.22)
C

TpeOyemsrii Hartop BeHTHUIsATOpa 10 hopmydte (1.20) mpu o = 0,00022 (Tabmuue 1.8), [ =
T5m,e=1,2:
_65-0,00022 - 75 - 2,72 .1,2

h= 6 =120,7 Ta (2.23)

OcHOBHBIE pe3yNIbTaThl pacyeTa CBeCHBI B Tadmuiie 2.2.
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Tabnuua 2.2 — OcHOBHBIE Pe3yJIbTaThl pacuera

ITapamerp O0o3HayeHue 3HaveHue
Mexanndeckasi CKOpOCTb OypeHust V., 1,20 m/MuH
TexHu4eckast MPOU3BOAUTEILHOCTD OypUIIb-
. F 0,50 m/mMuH
HOW MallluHBbI
OKCIUTyaTallMOHHAs  MPOU3BOJUTEIBHOCTh R
FE 34,6 m/u
YCTaHOBKHU
Texuuueckas npousBogurensHocTs [1TTH-3 P 1,25 m*/mun
MaxkcuMmanbHbBII BEC COCTABa 0 CLEIIIICHUIO Qrp 1575,7 xH
MakcuManbHbIi Bec cocTaBa MO TOPMOXKe-
Qrp 1182,2 xH
HUIO
Yucno Baronos BI'4.5A B cocrase m, 8
OKCIUlyaTalliOHHasl ~ MPOU3BOAUTENILHOCTh
P2 16,3 M*/u
MOTPY3KHU
Bpewms norpysku cocrasa i, 119,3 mun
[IponomxuTenbHOCTH peica 1, 166,8 Mun
Yucno coctaBoB m, 2
[TorpebHOE "KCIIO PEICOB 3a MUKIT Z 4
Paccrosinue ot TpyOsI 110 32004 . 212wm
PacuetHblil pacxos Bo3yxa @y 2,7 mc
IIpon3BOAUTENBHOCTD BEHTUIISITOPA Qrenr 2,97 m’/c
TpebOyemblil HarOp BEHTUIISITOPA h 120,7 ITa

BoiBoa: B X071€ BBITIOJTHEHUS paOOTHI JJIs BBIPAOOTKH cedeHreM 27 M? B IOpoJax ¢ Kodg-

¢unmenToM kpernoctu f = 8 MOAO0OPAHO M PACCUUTAHO MPOXOTIECKOE 000pyIOBaHHE: OyprITbHAS

ycranoBka BKI'-2 skcruryaTalinoHHON MPOM3BOAUTENBHOCTHIO 34,6 M/4, MOrpy304Has MalllHA

[ITTH-3 (TexHuyeckasi MpOU3BOAUTEIBHOCTD 1,25 M?/MUH, 3KCIUTYaTarimoHHas — 16,3 M*/49); amek-

TpoBo3oM KT14 3a peiic oTkarbiBaeTcsi cocTaB U3 § BaroHeTok BI'4.5A mpomosKuTenbHOCTBIO

peiica 166,8 MuH, 17151 BBIBO3KH MOPOJIBI 32 LUK TpeOyeTcs 4 peiica AByX COCTABOB; JIsl IPOBET-

puBaHus 32005 HEOOXOAMM pacueTHBIH pacxon Bo3ayxa 2,7 m3/c (O YCIOBHIO MHUHMMAaJIbHOM

CKOPOCTH JBMXKCHMS BO3/yXa), Pa3BUBAEMbI BEHTUJIITOPOM MPOU3BOIUTENBHOCTHIO 2,97 M3/c ¢

Hanopom 120,7 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 COIpOTUBIIEHHE HAOPBI3r-0eTOHA IIpU oceBoM pacTsbkeHuu, Mlla, 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 conporusienne R, MIla, npu kiacce 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; rryOuHa 3axoaku [, = 3,0 m. IInotHocTs moponst p = 2,1 1T/M* npunsata no Tabmuue 1.1
s nopox I xareropun ycroitunBoctH (1,9...2,5 1/M?). IIpuHATHI XKene300€TOHHbIE aHKEPHI C
JMAMETPOM cTepxkHs d ., = 18 MM.

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

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

2. JInuHa 3aMKOBOH 4acTH »Ke1e300€TOHHOro aHkepa npunsra [, = 0,30 m (43 AuanasoHa

=1,13 M (2.1)

30...60 cm), umHa BeicTynaromei yactu [, = 0,10 M. OGmmas anuHa ankepa o dpopmyne (1.2):
[,=1134+0,304+0,10=1,53 m (2.2)
3. IIpouHOCTh 3aKperIeHus 3aMKa aHKkepa B opoze 1o ¢popmyine (1.3) npu 7., = 45-10° [a:
N =10"%-3,14-0,30-0,018 - 45 - 10° = 76,3 xH (2.3)
4. TlpenenbHOE PacCTOSHUE MEXAY aHKEPAMH 10 YCIOBUIO HECyIIel ClIoCOOHOCTH 3aMKa
o gopmyie (1.4):

76,3
— 2 p1a=14 2.4
W=\ 15 211,13 ’ 40 (24)

[ony4ennoe 3uauenune a, = 1,46 M npesblaeT AmuHy pabodeii yactu ankepa [, = 1,13
M, T. €. ycioBue a,, < [, He BBINONHACTCS. PacCTOsSHHE MEX/ly aHKEPAMH YMEHBIICHO U NPHHSTO
KpaTHBIM JITUHE 3axoAKku: a = 1,0 M (17 =3).
5. PacuetHas Harpy3ka Ha aHkep 1o ¢popmyne (1.5) npu npunsTom paccrostuuu a = 1,0 m:
P=15-2,1-(1,02-1,13 = 35,6 xH (2.5)
Hecymas cnoco6HOCTh 3aMKa noctarouna: P =35,6 kH < N =76,3 kH.

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

[ 10 - 35,6



ITpuHAT cTaHIAPTHBIN CTEPKEHb AMAMETPoM d., = 18 MM > 14,2 MM, 4TO yIOBIETBOpPSET
YCIJIOBUIO IIPOYHOCTH.
7. KonuvecTBo aHkepoB Ha 3axoaky mo dopmyne (1.7). Ilepumerp cBoma BbIpaOOTKH,
3aKpEIUISIEMOT0 aHKEpaMH (IIPU MOMYIIUPKYILHOM OY€pPTAaHUU CBOJIA):
~3,14-453
& 2
n, = —7(’1"0:;0 = 21,3 ~ 21 ankep (2.8)

OcHOBHBIE TTapaMeTPhI 3aIPOSKTUPOBAHHON aHKEPHOH Kperu cBeleHbl B Tabnure 2.2.

L =71m (2.7)

Tabnuua 2.2 — [TapameTpsl aHKepHON Kperu

IMapameTp Oob6o3HaueHue 3HavyeHnne

Tumn ankepos — KeNe300eTOHHbIE

Juamerp cTepxHs d., 18 MM

JnunHa paboueit yacTu aHKepa L 1,13 m

JlnmHa 3aMKOBOM yacTu L, 0,30 m

OOmas n1rHa aHKepa Ly 1,53 m

[IpoyHOCTH 3aKpeIIeHUs 3aMKa N 76,3 kH
[IpenenbHOE pacCTOAHUE MEKYy aHKEPAMHU a, 1,46 m
[IpunsTOE paccTosHUE MEXy aHKEpaMU a 1,0 m
Pacuernas Harpyska Ha aHKep P 35,6 kH
TpeOyemblii TuamMeTp cTep>KHS d 1,42 cm
[TepumeTp cBOa L, 7,1m

KonuuecTBo aHKEPOB Ha 3aXOIKY n, 21

BobiBoa: U1 TOHHENSI B TPEIIMHOBATHIX MOpoaax ¢ kodddumuentom kpernoct f = 6 (111
KaTeropusi yCTOMYUBOCTH ), CKIIOHHBIX K BBIBETPHUBAHUIO MPHU KAIlEekKe U TeYax, 3alPOCKTUPOBaHA
BpPEMEHHasl KPeIlb U3 XKeJIe300€TOHHBIX aHKEPOB: JITTMHA aHkepa 1,53 M npu paboueit vactu 1,13 m,
paccrosiHie Mex 1y ankepamu 1,0 M (KpaTHOE JJIMHE 3aX0/IKH ), pacueTHas Harpy3ka Ha aHkep 35,6
kH npu Hecymeit cnocobHocTu 3amka 76,3 kH; Ha 3axoaky amuHoi 3,0 M HeoOxoqumo 21 aHkep

10 IepuMeTpy cBona 7,1 m.
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