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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 paguycoMm 1000 M 1 MeHee npo-
U3BOJAT YIIUPEHUE MPOE3IKEN YaCTH C BHYTPEHHEN CTOPOHBI KPUBOM. BemMuuHbI yupeHuit aist
JIBYXIIOJIOCHBIX TOHHEJIEH 3aBUCSAT OT paJuyca KpUBOW U IJIMHBI ABTOTPAHCIIOPTA; OHU IPUBECHBI
B Ta0Omuue 1.2.

Tabnuua 1.2 — Yimupenue npoexei 4acTu Ha KPUBBIX B IJIaHE

Pauych! KPHBBIX B IUIaHe, Yiuiupenue npu paccTOSsHMU OT NepeaHero dammepa 10
M 3aJHell 0CH ABTOMOOMJISI HJIM aBTOII0E31a
<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

Jisa nopor I u Il kateropuu ¢ 06enx CTOPOH MPOE3KEN YaCTH pacHoIaraloTcs CiyKeOHbIe
npoxoiel mupuHoi 750 mm. Och TOHHENS coBHaaaer ¢ ocwio rabapura. [nst nopor III u IV kare-
ropuit ciyeOHbIN MPoxo/] HIMPUHOK 750 MM yCcTpanBaeTCs ¢ OHOM CTOPOHBI MMpoeKel yacTu, a
¢ Ipyroi — 3amnuTHas nosoca mupuHord 500 mm. B 3ToM ciydae ocbh TOHHENSI CMENIEHA OT OCH
MPOE3KEHN YacTh B CTOPOHY CIIy>keOHOro Impoxosa Ha 125 mm.

[Tpu cTpoutenbcTBe HOBBIX TOHHENeH Hopmamu (CHull 32-04-97), BBenenubiMu ¢ 1.01.98
I., IPEINUCHIBAETCA:

1. B aBTOJOPOXKHBIX TOHHENSAX JuinHOM 6ostee 1000 M mperycMaTprBaTh OCTAaHOBOYHBIE MTOJIOCHI
HIMPUHON HE MeHee 2,5 M, a IPU OTCYTCTBUHU OCTaHOBOYHBIX MOJIOC — MECTHBIE YITUPEHUS
yepe3 Kaxabsie 750 M ¢ IIomaakaMu JjIsl aBapUHONW OCTAaHOBKH TPAHCIIOPTA; JIJIMHA TLIO-
maaok — He MeHee 50 M, a mupuHa — HEe MeHee 2,75 M; IPU ABYCTOPOHHEM JBUKECHUHN
IUTOLIA/IKH PacIoiararoT ¢ KaXKJ10i CTOpOHBI TOHHENS; pa3Mep [ rabapuTa B rpeiesnax 1nojioc
IJIOIIAIOK YBEIMYUBAIOT COOTBETCTBEHHO Ha 2,5 uiu 2,75 M;

2. B TOHHEIISIX IIpr pa3HOHAIIPABJICHHOM JIBHKCHHHU YCTpaHWBaTbhb CJ'Iy>K€6HBIe IIpOXOAbI C KaX-
IIOI71 CTOPOHBI TOHHEJIA HE3aBUCUMO OT KaTCropuu aBTOAOPOIHU.



J11s1 aBTOAOPOKHBIX TOHHEJIEH BechMa O0JIBIIIOE 3HAYEHUE UMEET BEHTHIISIIIHS, U TTIO3TOMY B
TOHHETISIX ITTMHOM CBBIIIE | KM B IOACBOAHON YacTH OOBIYHO PACTIONATAIOTCS BEHTUIISIIIMOHHBIC Ka-
HaJjbl [Ipu mocTpoeHnu BHyTPEHHET0 KOHTYPa aBTOJIOPO’KHOTO TOHHEJIS CIIEyeT IPeIBapUTEIHHO
YCTAaHOBUTH CUCTEMY BEHTUJISIINH, PACCUUTATh 00bEM BO3/yXa, MOTPEOHOTO ISl IPOBETPUBAHUS
TOHHEJIS, U OMPEACIUTh HEOOXOAUMYIO TUIOIIA/Ib CEYCHUS BEHTUIISIIIMOHHBIX KaHAJIOB.

JIJist aBTOMOPOKHBIX TOHHEJICH CHCTEMBl BEHTUJISIIMKA OOBIYHO YCTAHABIWBAIOT B 3aBUCHU-
MOCTH OT JJIMHBI TOHHENSI U UHTeHCUBHOCTH JBMxkeHwus (Tabmuie 1.3 u Pucynke 1.3).

Tabmuna 1.3 — CucteMbl BEHTHUISIIIUN aBTOAOPOKHBIX TOHHEICH

CucreMa BeHTWISINU JITMHA TOHHEJs, M Kareropus noporu
1 2 3
EcrecTBennas:
€CTECTBEHHOE MPOBETPUBAHUE Ho 150 Bce
€CTECTBEHHOE MPOBETPUBAHHUE MPHU 150...400 III, IV
000CHOBaHMHU pacueTaMH
HckyccrBeHnast:
o 1000...1500 IL, 1, IV
MPOIOJIbHAS
. o 1000...2000 IL, 1, IV
MIPOIOITLHO-CTPYHHAS
o 1000...1500 IL, 1, IV
KOMOMHUPOBaHHAs
Cspire 1500 I II, 111
norepeyHas

Pucynox 1.3 — CucremMbl MCKYyCCTBEHHOM BEHTHJISIMM B TOHHEJSAX: a — MPOAONbHAS; 0 —
MOJIyIIPOAOJIbHAS; B — IIOJIYIIONEpEYHasi; I — IIONepeUHast; + — ABUKCHUE CBEXKETO BO3AyXa; —
— JBMKEHHE 0Tpab0TaHHOTO BO3yXa

[IpenenbHO AomycTUMas KOHUEHTpAaLUsl OKUCU yIIIepOoJa B BO3/yXe TOHHEI HE JOJDKHA
IPEBBIIATH CIEAYIOIINX 3HAYEHUI: TPH HAXOXKIE€HUH aBTOMOOMIIS B TOHHENE 10 5 MUH — 60 mr/

M3; 10 10 MuH — 35 Mr/m3; 1o 15 mun — 26 mr/m3; 1o 20 mua — 21 mr/m3.



Bpemst Haxox/1eHus1 aBTOMOOMIIEN B TOHHEJIE ONPEAEIIAIOT B 3aBUCMMOCTH OT pacueTHOM
CKOPOCTH UX JIBUKEHHUS 110 TOHHEII0, KOTOPast HE JOJKHA IpeBblarh: 11 gopor [ u Il kimacca —
60 xm/a; s gopor III kmacca — 50 km/4; most gopor IV kmacca — 40 km/4.

BHyTpeHHee ouepTaHne 00/IEIKH 3aBUCUT TAK)KE OT T€OJIOTHYECKUX YCIOBUH.

[IpakTika MPOEKTUPOBAHUS OIpENenia OPUEHTUPOBOUHBIE TPAHUIIBI TEOJOTHUYECKUX
YCIIOBUH, B KOTOPBIX MOTYT OBITh IPUMEHEHBI 0OJICJIKU TOTO MJIM HHOTO OYepTaHus, U BeIpaboTaia
HEKOTOpbIE PaBUIIa MOCTPOSHHS ATUX KOHTYPOB. OCHOBHBIMHU NPaBUJIAMHU SIBJISIFOTCS TPEOOBAHHS
IUIABHOTO M3MEHEHHS OCH OOJENKU M €€ MOABEMHUCTON cBOmYaroil ¢GopMbl mpu mpeodiasaHuu
BEPTUKAIBHBIX Harpy3ok. IIpu orcyTcTBUM GOKOBOTO TOPHOTO JIABJICHUS CTEHBI OOJIEJIKH CBOIYA-
TOI (hOPMBI MPOEKTUPYIOT BEPTUKAIBHBIMH, & CBO/I OUEPUUBAIOT 10 KPYTOBOM MJIN TPEXLIEHTPOBOM
KPHBOM.

Crnenyer 3aMeTUTh, YTO, HECMOTPSI Ha OYEBHJHBIC C TOYKU 3pEHUST OOBEMOB M IPOU3-
BOJICTBA pabOT JOCTOMHCTBA MPSMBIX BEPTHKAIbHBIX CTEH, MPEANOYTHTEIbHEE KPUBOJIMHEHHOE
BHYTpPEHHEE OYepTaHUE UX B CBA3HM C 0OPa30BaHUEM BO MHOTHX CIIy4asiX MPOAOJIbHBIX TPELUIUH B
MECTax CONPSKEHUS CBOZA C MPSIMBIMU CTEHAMHM.

[Ipu Bo3aecTBUM BEPTUKAIBLHOTO U HE3HAYUTEIHLHOTO OOKOBOTO TOPHOTO JIaBJICHUS MPH-
MEHSIeTCS MOIBEMHUCTBIA CBOJI, KOHTYP KOTOPOTO OYEPUMBAETCS MO TPEXIEHTPOBOI KOPOOOBOIA
KpuBOil. B mopomax, okaspIBalomMxX Ha OOAENKY 3HAYMTEIbHOE OOKOBOE JaBIICHUE, a TaKXKe
CKJIOHHBIX K ITy4eHHUIO, HeOOXoaruMa 00/IeKa 3aMKHYTOTO OYE€PTaHUsI C OOPAaTHBIM CBOJIOM HWIIU
YCHJIEHHBIM IIJIOCKUM JIOTKOM.

Mexly BHYyTPEHHUM KOHTYpPOM OOJEJKH M YIJIOBBIMU TOYKaMH rabapura JOJIKEeH ObITh
o0ecriedeH HEKOTOPHBIH 3a30p, FapaHTHPYIOLIUHA OT MOSBICHUS HErabapuTHOCTH M3-32 BO3MOXKHOU
HETOYHOCTHU Pa3MEpOB IMPH COOPYNKEHUH 00AeNKH U nedopManuil KOHCTPYKUUN. J[1s1 cKambHBIX
MOPOJ 3TOT 3a30p MPUHUMAIOT paBHBIM S...10 cMm, 11 cimadbix — 15 oM.

ITo BHyTpeHHEMY OuepTaHUIO 00/1eKa JOJKHA ObITh OTHOTUITHOM IO BCEH AJTMHE TOHHEIS,

YTO CIIOCOOCTBYET CTaHIAAPTU3AIMN MEXaHU3MOB, 00OPYIOBAaHUS U OMMATYOKH.

1.2 MarepuaJj TOHHeJbHBIX 00/1€JIOK

Marepuanbl TOHHEIBHBIX KOHCTPYKIUI TOMKHBI OTBEYaTh TPeOOBaHUSAM MPOYHOCTH, J0J-
TOBEYHOCTH, OFHECTOMKOCTH, YCTOMUMBOCTH XMMHUYECKOW arpeCcCUBHOCTH IMOA3EMHBIX BOJ, HE
BBIIETIATh TOKCUYHBIX COCIUHEHHUI B YCIIOBUSX CTPOUTENBCTBA M JKCILTyaTallMd TOHHENSA MpU
HOpPMAaJIbHBIX U aBAPUIHBIX TEMIIEPATYPHBIX peKUMAX.

Bri6op MaTepuanoB 00/1€10K MPOU3BOIUTCS C YYETOM BO3MOKHOCTH UCTIONBb30BAHHS MECT-
HBIX CTPOUTEIBHBIX MaTEPUaIOB U MAKCUMAJIbHOM MEXaHU3alMK IPOIECCa COOPYKEHUS 00/IEIOK.

OCHOBHBIMU MaTepHaIaMHU JUIsl COOPYKEHUSI 00/IeJIOK TOPHBIX TOHHEJNIEH SBIISIOTCS MOHO-
JUTHBINA OETOH, 5keJ1e300€TOH U HaOpbI3r-0eToH. BeI60p MaTepuaa 3aBUCUT OT Ie€0JI0r0-THIPOTreo-
JIOTHYECKUX, CEHCMMUYECKHX U APYTUX YCIOBHM, XapaKTepU3YIOIINX 0COOCHHOCTH PACIIONOKEHUS
TOHHEJISA, C YYETOM CIIOCOOO0B MPOM3BOJICTBA TOHHEIBHBIX PaloT.

[TopTansl IPOEKTUPYIOT U3 MOHOJIMTHOTO OETOHA U kene300eToHa. MOHOIUTHBIHN jKeJe30-

0eToH JUIA O6I[CJ'IKI/I H IMOPTAJIOB AOITYCKACTCA NPHUMCEHATH IIPHU 3KOHOMHYCCKHUX M CTAaTUYCCKUX



000CHOBaHMSIX, a TAKXKE MTPU CTPOUTETHLCTBE TOHHENIEH B pailoHAX C CEHCMUYHOCTHIO 7—9 6aioB

U IIPU [IEPECEUCHNUHN 30H TEKTOHMYECKUX HApPYLICHUH MacCuBa. MUHUMAIIBHYIO TOJILMHY 3aIIUT-

HOTO cJIosi OeToHa Jisi pabodeil apMaTypbsl MOHOJIUTHOM KeIe300€TOHHON M HaOphI3r-0eTOHHOM

o0xenku ciexyer npuHUMaTh o Tabmure 1.4.

Knacc 6erona mmo MPOYHOCTH Ha CIKATUC CIICAYCT NPUHUMATb HC HUKEC:

— I MOHOJIUTHBIX O€TOHHBIX 00/ICNIOK, TOPTAJIOB, OTOJIOBKOB — B15;

I COOPHBIX JKee300eTOHHBIX 00aemoK — B30;

— JI7I1 MOHOJIMTHBIX JK€JIe300€TOHHBIX 007e10K — B25;

— I HaOpBI3T-0eTOHHBIX 001e0K — B15.

Tabnuma 1.4 — TonmuHa 3aMTHOTO Cllos OeTOHA 71 paboueit apMaTypbl

Haopbi3r-e-
Buj 6eTona Kene3zodeTon
TOH
TonmuHa 00eIKH, MM 300...500 Cspire 500 Jro0as
TosuHa 3aIIUTHOTO CI0SI, MM 30 40 20

HpO@KTHLIC MapKu 0eToHAa 110 MOpOSOCTOfIKOCTH 1 BOOOHCIIPOHHUIACMOCTHU HA3HAYAIOTCA C

Y4e€TOM HpHHfITOﬁ CUCTCMBI TUAPOU3OJIAINHU U KIIMMATUYICCKUX YCJIOBI/II;'I, B KOTOPBIX COOPYKACTCA

tonHens (Tabmuie 1.5).

Tabnuma 1.5 — MuHuMalbHBIE TPOCKTHBIE MApKH OETOHA

PacueTHas 3UuMHsASA TeMIieparypa Bo3ayxa,
°C

MuHnmaJjbHBbIE MPOCKTHLBIC MAPKHU OeToHa

10 MOPO30CTONKOCTH

mo BOJOHCIIPOHHU-

1aeMOCTH

—(5...20) F 150 w?2
—(20...40) F 200 w4
—40 1 H1Xe F 300 w6

PacueTHble XapaKTepUCTUKU MOHOJIMTHOTO OeToHa npuBeaeHbl B Tabnune 1.6.



Tabnuua 1.6 — PacueTHble XapakTepUCTUKH MOHOJIUTHOIO O€TOHA

PacueTHoe conpoTuB/ieHUE GeTOHA MPH Kjacce 6eTo-
HanpsikenHoe cocTosiHue HA 110 MPOYHOCTH HA C/KATHE
B15 B20 B25 B30

Cxarue oceBoe  (NMpU3MEHHAas
8,5 11,5 14,5 17

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

Cxarue oceBoe  (NMpU3MEHHAs
19,5 22 25 27,5

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

B kadectBe paboueil apMaTypbl MOHOJIMTHBIX Kele300€TOHHBIX KOHCTPYKIUH clemyer
INPUMEHATh MPEUMYIIECTBEHHO TOpsSYEKaTaHyl0 CTEP)KHEBYIO CTajlb HMEPUOAMYECKOrO Mpoduiis
kiacca All u Alll, B kauecTBe MOHTa)XHOM — TIaaKyto kiacca Al, pykoBoncTBysch HOpMaMu
(CHulI 2.03.01-84).

1.3 KoncTpyupoBaHnue TOHHeJIbHBIX 00/1€10K

Buemnee oyepranue 00/€IKM U3 MOHOJUTHOIO OETOHA OINMpPENEstOT B 3aBUCUMOCTH OT
WH)XEHEPHO-TE€0JIOTUYECKUX YCIOBUN. ToNIMHY OETOHHBIX 00/1€TI0K Ha3HAYAI0T UCXOAS U3 KPEMo-
CTH OKpY>KaroIIUX MOPOJ U Kilacca 6eToHa. J[7ist mpeaBapuTeIbHOT0 Ha3HAYEHUS TEOMETPUIECKUX
pasMepoB 000K U3 MOHOJIIUTHOTO OETOHA MOYKHO IOJIB30BaThCs JaHHBIMU Ta0nuiier 1.7, momy-
YEeHHBIMU Ha OCHOBaHUH 0000IIEHUS OMbITA MPOSKTHPOBaHUsl. OIHAKO ClIeAYyeT MOMHUTD, YTO 3TU
JTAaHHBIE OPUEHTUPOBOYHBIC U TPABUIILHOCTh HA3HAYEHUS Pa3MEPOB 00/I€TTKH 0053aTeIbHO T0KHA

MIPOBEPATHCS CTATUUECKUMHU PaCUuE€TaMH.
Tabmuma 1.7 — OpueHTHpPOBOYHAS TOJIIIMHA CEUCHU OETOHHON 00/1ETKH

I'aGapur OpuHeHTHPOBOYHAS TOJIINHA ceyeHUsi 0eTOHHOI 00/1es1KH (CM) IPHU
aBTOH0- | XapaKkTepHble ce4e- k03¢ unuente kpenoctu nopox no IlporoabsikoHoBY
POKHOTO HUA 001eJIKH
TOHHEJIA
CBBIIIIE
1 2 3 4 5 6
6
I'-8(7) 80...751 70...65 | 60...55 | 55...50 | 50...45 40 40
I'-8,5(8)| 3amxoBoe ceuenne h, [ 85...80| 75...70 | 70...60 | 60...55| 55...50 40 40
I'-9 (8,5) 90...85180...75| 75...70 | 65...60 | 60...55| 50...45 40
VYcnoBHasg msATa CBOJA
b (1,4...1,3)h, (1,3...1,1)h, h,




CBBIILIE
1 2 3 4 5 6
6
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,
OOpartnslii cBox b (0,8...0,7)h,

IIpumeuanus: 1. B npoyHbIX MOHOJIUTHBIX HEBHIBETPUBAIOIINXCS HEBOJAOHOCHBIX MOPOAAX C f
> 10 BbIpaOOTKa MOXET OBITH OCTaBlieHa 0e3 001enku. B ciaydyae BBIBETPUBAHUS ITHUX MOPOJ
yCTpauBalOT 3alIUTHYIO OOJIMIIOBKY M3 HaOpwI3r-OetoHa. 2. B cnaleix moponax ¢ /= 1...3 npu
MPUMEHEHHUH 0OIETTKU B BHJIE TIOJIOTOTO CBOJIA, OMTUPAIOIIETOCS HA MACCHBHBIE CTEHBI, TPUHUMAOT
TOJIIMHY cTeH h,, > 1,7...2 M pu kitacce 6etona B25 u Beicote cTen / < 5 M. 3. B HeycTONUNBBIX
opojax, B OCOOEHHOCTH BOJIOHOCHBIX, OKa3bIBAIOUINX Ha OOJENKY BCECTOPOHHEE IaBlICHHUE, a
TaKXKe B NIMHUCTHIX IMOPOJaX, CKIIOHHBIX K ITyYEHHIO, HEOOXOMMO COOpYKeHHEe 00paTHOTO CBOJIA.
4. Ilpu yBenu4yeHHU pa3MEepOB TOHHENS B MECTaxX PACIOJIOKEHHUS OCTAHOBOYHOM IMOJIOCHI WM
IUIOLIA/IKH JJI aBapUIHONW OCTaHOBKHU TOJIIIMHY 3aMKOBOTO CEUEHUsS! He0OXOUMO YBEIHUYUTh Ha
10...15 cm.

KoHcTpykIy aBTOZOPOXKHBIX TOHHENEH YCTpauBalOT B OCHOBHOM B BHJE TMOJOTHX H
MOIBEMUCTHIX CBOJIOB, UMEIOIINX OUYE€pTaHue 10 KpyroBoil kpuBoi (Pucynkom 1.4). B atom ciiydae
MIPOEKTUPOBAHUE CBO/Ia OOJIENIKH BBIMOIHAIOT B CIETYIOIIEM MOPSIKE:

1. IIponer B cBeTy [, NIPUHUMAIOT:

lo =T + 21T + 26, + 26, (1.1)

— mis popor | u Il kareroputii (radaputsl -9 u I'-8,5);
lo =T+ 114 311 + 24, (1.2)

— quis gopor I u IV kareropwuii;
rae I’ — mupuHa npoe3xeil yacTu TOHHEIS,
IT — mupuHa ciry)keGHOro MpPoXo/a;
3II — muprHa 3alUTHON MOJIOCHI;
J, — 3a30p MEXKAy CTCHaMH U YIJIaMH rabapura;
dg — mupuHa O6epm, npuHIMaeMas paBHoit 10...20 cM Ipu cxeme MoJIororo CBOAA, OIEPTOro
Ha TIOPOY.
2. OTHOLIEHUE NPOJIeTa B CBETY K CTpesie MoabeMa f, MPUHUMAIOT:
B =2,5..4,0 (1.3)
— J1JIs TIOJIOTOTO CBOJIA;
g=21.24 (1.4)
— JJI IOIbEMUCTOTO CBOJIA.
3. OnpenenstoT cTpesy NoabeMa B CBETY:

fo = %0 (1.5)

4. Onpenensitor panyc BHYTPEHHET0 OYEPTAHUS CBOJIA!



4+ 62
8

Llentp paguyca r, ycTaHaBIMBAIOT TAKMM 00pa3oM, 4TOOBI paCCTOSTHUE OT 3aMKa 00IENIKH

To = Jfo (1.6)

710 BEpXHEW TpaHULIbl TabapuTa COCTABIISIIO HE MEHEE 3 M IPH MPOIOIBHON CUCTEME BEHTHIISIIUH
u4...4,5M — npu NONEPEYHON cUCTEME BEHTWISALIUN.

5. IIaTOBBIE CEYEHUS CBOAA MPEABAPUTENBHO IPOBOIAT B HAIPABICHUH HOPMAJIEH K BHYT-
PEHHEMY OYEpPTaHUIO CBOJAA I10 KOHIAM IIPOJIETA B CBETY U ONPEAEIIAIOT NIPEABAPUTEIIbHBIA YIOJI
HAaKJIOHA IIATHI CBOJA, BEIUUCIIAA:

. l
sin ¢, = % (1.7)
0

6. ITonb3ysicy nanHbIMU TaOnuiel 1.7, npuHUMAIOT ceyeHus OOAEIKHU B 3aMKe h, U B msTe
cBoza h,.
7. OnpenenstoT NpeIBapuTeNIbHO pacueTHbIC (OCEBBIE) CTPETy MOIbeMa U MPOJIET CBOJA!
fap = fo +0,5h, — 0,5k, cosp,, (1.8)
byp = lo + hysing,, (1.9)
8. IIsaTOBBIC CeueHNs CBOJA JOJIKHBI OBITH MPOBEACHBI HOPMAIBHO K ero ocH. [Ipu kpyro-
BOM Hapy>XKHOM U BHYTPEHHEM OYEPTAHHIX CBOJIA OCh €T0 OJIM3Ka K KpyroBoi kpuBoi. [TosTomy ¢

JIOCTaTOYHOM CTENEHBIO TOUHOCTH YTOJI ¢ MOKET OBITH OKOHYATEIHLHO MMPUHAT COOTBCTCTBYIOIIIUM

KpPYTOBOMY OUEPTaHHIO OCHU CBOJA, T. €.:

: Al
sin ¢ = ﬁ (1.10)
9. Ompenensror OKOHYATENbHBIE (YTOYHEHHBIE) PAacUeTHBIE CTpENy MOABEMa U TPOJIET
cBOAA:
f=fo+0,5h, —0,5h cosp (1.11)
l=1y+ h,singp (1.12)
10. HaxoasT pacueTHblii (0CE€BOM) paanyc CBOJA:
, 2’_1_51’11@ (1.13)

11. OnpenensitoT cTpeiny noabemMa U MpoJIeT HAPYKHOTO OYEepPTaHMs CBOJA:

fi=f+05h, —0,5h, cosp (1.14)
Iy =10+h,singp (1.15)
12. Hapy>xHo€e ouepTaHHe CBO/Ia OUEPUUBAIOT PAJNYCOM:
Aff + 18
== < 1.16
T 8f1 ( )

13. LleHTp BHYTPEHHETO paguyca CTEHBI 7y, MIPU MOIBEMUCTOM CBOJE NPUHUMAIOT Ha IPO-
JIOJKEHUH BHYTPEHHETO pajuyca cBoja 7. HikHssA Touka oceBoi TMHUN Ha 0Ope3e PpyHIaMeHTa

Haxo4quTCAa MOCPCANHE.
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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.
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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

Hcxomabie TaHHBIC )11 KOHCTPYUPOBAHUS O0JICIIKH MPUHSATHI 110 BAPUAHTY 6 M IIPHBEICHBI
B Ta0muue 2.1.
Tabnuna 2.1 — UcxonHble qaHHBIC (BapyUaHT 6)

JumHa ToHHeas, | Kareropus as- Kosdguuuent
Ceon Iopona

M TOAOPOrH KpenocTu

Bonee 300 III [TonpemucToIit Cnabas 3

Tonnens ayuuou 6omee 300 m Ha nopore 111 kareropuu: mo Tabmurie 1.1 mupuHa mpoe3xeit
yactu I' = 8,0 M. Cityxxe6Hb1i nipoxoa IT = 750 MM yCTpO€H ¢ 0JJHOW CTOPOHBI IPOE3KEN YaCTH,
¢ apyroi cropoHsl — 3amuTHast nojoca 311 = 500 mMm. [lopona cnabas, mo3ToMy 3a30p MEKIY
BHYTPEHHHMM KOHTYPOM OOJIENIKH M yIiIaMu rabapuTa mpuHsT 6, = 15 cM; GepMbI 0TCYyTCTBYIOT (Jg
= (), TaK KaK ObEMUCTBIN CBOJ ONMPAETCS Ha CTeHbl. KOHCTpyHpOBaHME BBINOIHSIEM B IOPSAKE,
npuBeeHHOM B 1. 1—13 nmoxapasnena 1.3.

1. IIponer B cBety. [To popmyne (1.2) ansa goporu 11l kareropun:
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lo =T+ 114 3I1 4 2§, = 8000 + 750 + 500 + 2 - 150 = 9550 mMm (2.1)

2. OTHOIICHHE MTPOJIETa B CBETY K CTpetie moabema. st moabseMucToro ceoja mo gpopmysie

(1.4) npunsaro

B =225 (2.2)
3. Crpena nogpema B cBety 1o gopmyie (1.5):
ly, 9550
=9 =" — 42444 2.3
4. Paguyc BHyTpeHHero odepTanus cBozaa no ¢opmysne (1.6):
4+ 62 4 + 2,252
ro = fo 5 _ 4244 4 - +T’ = 4808,2 MM (2.4)

5. [IpenBapuTenbHBIN yroil HAaKJIOHA MATHI cBoza o hopmye (1.7):

y ly 9550
n = =
P = 9r) T 248082

= 0,993, otkyna ¢, = 83° (2.5)
6. Ceuenus obnenku. ITo Tabmume 1.7 (ctpoka mis radapura I'-8,5 (8), koaddumnmeHt
kpenocty f = 3): 3amkoBoe ceueHue h, = 70 cM = 700 MM; ycllOBHas MATa CBOJIa — MHOXHTENb
(1,4...1,3), npuHATO BepxHEE 3HAUCHHE:
h,=14-h,=1,4-700 = 980 Mmm (2.6)
OnnospemenHo 1o Tabmuue 1.7 Ha3Havensl: 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 Tabmure 1.7 He0OX0AMMO 3aMKHYTOE
o4yepTaHue ¢ 0OpaTHBIM CBOJOM).
7. IlpenBapuTesibHbIE pacueTHbIE (OCEBbIC) CTpelia MoJbeMa U MPOJIET CBOJIA IO (hopMyliaM
(1.8) u (1.9):
Jop = 4244,4 40,5700 — 0,5 - 980 - cos 83° = 4534,7 Mm (2.7)
Ly = 9550 + 980 - sin 83° = 10522,7 mm (2.8)
8. YTouHeHHBIN yrou nsaTel cBoza o ¢opmyie (1.10):

4 -4534,7 - 10522,7
4 -4534,7? + 10522,72

9. OxoHuUaTenpHBIC pacuyeTHBIE CTpesia MoAbeMa M ImposeT cBoaa mo (gopmymnam (1.11) u
(1.12):

singp = = 0,989, oTkyma ¢ = 82° (2.9)

f=4244.4+0,5-700 — 0,5 - 980 - cos 82° = 4526,2 MM (2.10)
I = 9550 + 980 - sin 82° = 10520,5 Mm (2.11)

10. PacueTHsiii (oceBoii) paguyc cBoma no dopmyne (1.13):
0,5-1 0,5 -10520,5
r=——p= ,
Sin Sin

82° = 5311,9 MM (2.12)

11. Ctpena noapema u poJieT Hapy>KHOTO odepTanus cBoza 1o ¢popmynam (1.14) u (1.15):
f1 =4526,240,5-700 — 0,5 - 980 - cos 82° = 4808,1 Mmm (2.13)
[, =10520,5 + 980 - sin 82° = 11490,9 Mmm (2.14)
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12. Paguyc Hapy>xHOTO ouepTaHus cBona 1o ¢popmyne (1.16):

L _ 4 fi+ B 4480817 +11490,9°
U8 8 - 4808,1

= 5836,8 MM (2.15)

13. TonmuHa CTOYHOTO TPEYTOJIBHUKA MO OCU TIpoe3kelt yactu no ¢popmyse (1.17):
h,=05-T-4=0,5-8000-0,02 =80 mm (2.16)
LleHTp BHYTPEHHETO pajuyca CTEHbl NMPUHAT Ha MPOJOJKEHUU BHYTPEHHErO pajuyca
cBoza 7 (n. 13 moxmpasnena 1.3); BBICOTY CTEHBI ONPEAEIAIOT Ipa)MUECKH C yYETOM BBICOTHI
BEHTWISIIMOHHOTO KaHalla U rabapuTa, TONIIMHBI MPOE3KEH YacTH C OCHOBAHHEM W BBICOTHI
¢byHaaMeHTa.
OcHOBHbIE TapaMeTpbl CKOHCTPYUPOBAaHHOM 00/1eNIKK cBeeHbI B Tabnuie 2.2.

Tabnuma 2.2 — OcHOBHBIE TapaMeTpbl 00/IENKH (BapuaHT 6)

IHapameTp Obo3HaueHue 3Havenne

[Hupuna npoesxxel yactu r 8000 mm

[Iporner B cBeTy lo 9550 mm

Crpena nogbeMa B CBETY fo 4244 4 mMm

Pannyc BHyTpeHHEro ouepranus cBoaa To 4808,2 MM
[IpenBaputenbHbIN yrojl HaKJIOHA MATHI Prp 83°
3aMKOBOE ceueHHe 00IeIKU h, 700 mm

VYcenosnas nsTa ceoza h 980 MM

Crena or 1120 mm

O6pe3 pynmamenra h, 1400 mm

OOpaTtHbIii CBOJ h, 560 mm

Y TOYHEHHBIN YIoJl HAaKJIOHA MSATHI %) 82°
OceBble cTpena noabeMa 1 mpoJieT CBoaa fil | 4526,2 mm; 10520,5 Mmm
PacuetHslii (oceBoif) panuyc cBoaa r 5311,9 mm
HapyxHbie cTpena noxsema v nposer cBoaa fi: 1y | 4808,1 mm; 11490,9 mm
Pannyc HapyKHOro ouepTaHus CBOAA T 5836,8 Mmm
TosmuHa CTOYHOTO TPEYroJbHUKA h. 80 Mmm

BeiBoa: Takum oGpaszom, anst TonHens qmHON 6onmee 300 m Ha mopore 11l kareropuu B
cnalbIX Mopoaax ¢ KOAPPUIMEHTOM KPernocTy f = 3 3alpoeKTUpPOBaHa 00JIeNKa MOABEMUCTOTO
CBOAYATOIO OYEpTaHUs C OOPATHBIM CBOJOM: BHYTPEHHEE OuepTaHHE CBOAA PAJUYyCOM T =
4808,2 MM, HapyxHOe — paguycoM 7; = 5836,8 MM npu TommuHe 3aMka 700 MM u maTs 980
MM. [IpaBHIIBHOCTHh Ha3HAYCHHS Pa3MEpPOB OOJICIKU B TTOCIICAYIONMIEM MMPOBEPSAETCA CTATUUECKUM

pacdeTom.
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