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

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

«CUBUPCKUM ®EJIEPAJIBHBIN YHUBEPCUTET»

I/IHCTI/ITVT OBCTHBIX MCTAJIJIOB

HUHCTUTYT

[HIaxTHOE M MOA3EMHOE CTPOUTEIHCTBO
kadenpa

ITPAKTUYECKAS PABOTA Ne2

HDOCKTI/IDOBaHl/Ie TPaCChI

TEMa

[IpennogaBarens I C. Kypuun
noanucCh, aara HWHHUIUAJIBI, (l)aMI/IJ'II/ISI
CryneHr I121-10 A.C. TkaueHko
HOMEp TPYIIIIbI, 3a4€THON KHUXKHU IIOANHKCE, 1aTa WHUIHAAIB, paMuIns

KpacHosipck 2026 .



COLEPKXAHUE

1 TECOPETHUUECKUE CBEIMECHUS . . .« e ve et e ete et e et e et e e e e e et et e e et e et e et e et e e e neneenns 2
1.1 BHyTpeHHee OYepTaHUE OOMEITOK M TAOAPHTBL . . ..o e vttt eeeeeeeeeeenenannes 2
1.2 Marepra TOHHEITBHBIX OOMIETIOK . ... v vt ete e et et eeeteeeete et eeeeeeeaneneananenns 5
1.3 KoHCTpyHpOBaHUE TOHHEITBHBIX OOMEITIOK . . . vt eveteteteteteteeeeeeeenenenenennnnn 7
(01 8 oY 1010 1 2 10
CIIMCOK UCITOJIB3OBAHHBIX UICTOYHUKOB ... 13



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

JlnvHa TOHHENS, M

Paccrostnue I, M, 11 1OpOr Kareropuit

ITull 11 v
Jlo 300 9,0 8,5 8,0
Bbonee 300 8,5 8,0 7,0

[Ipu pacnonoxeHnn aBTOAOPOKHBIX TOHHENEN Ha KpUBBIX paanycoMm 1000 M u MeHee npo-

W3BOJAT YIIMPEHHE NPOE3KEN YaCTH C BHYTPEHHEN CTOPOHBI KpUBOW. BenmnuuHbl ymumpeHui aiis

JBYXIIOJIOCHBIX TOHHEJIEH 3aBUCST OT PAJNYCa KPUBOM U JITIMHBI aBTOTPAHCIIOPTA; OHU IIPUBEICHBI

B Ta0Omune 1.2.

Tabnuma 1.2 — Yimmpenue mpoesxeil 4acTi Ha KPUBBIX B TUIaHE

VYimvpenue, M, IpH paccTOSHUU OT HepeaHero Oammepa 10

3aJHEeW OCH aBTOMOOMIJISL MJIU aBTONOE3/a, M

Pannycel KpUBBIX B IUIaHE, M 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

st mopor 1 u Il kareropuu ¢ 06eUx CTOPOH MPOE3KEN YaCTH PACIIONIATAIOTCS CITYKeOHbIE

npoxoas! mupuHon 750 mm. Ock TOHHEIS coBMaaaeT ¢ ocbio radbapura. [dns gopor III u IV kare-

ropuii crykeOHbIi poxo mupuHoK 750 MM ycTpauBaeTcsi ¢ OQHON CTOPOHBI MTPOEIKEN YacTy, a

¢ Ipyror — 3anuTHasg nosnoca mupuHord 500 mm. B 3ToM ciydae ocbh TOHHENS CMENIEHA OT OCH

MIpOe3XKel YaCTH B CTOPOHY CIIy>KEOHOTO Mpoxozaa Ha 125 M.

[Tpu crpoutenscTBe HOBBIX ToHHENEH HOpMamu (CHuII 32-04-97), BBenenubivu ¢ 1.01.98

I., IPpCANNCBIBACTCA:

1. B aBTOIOPOXKHBIX TOHHETSIX THMHOMK Oosee 1000 M mpeaycMaTprBaTh OCTAHOBOUYHBIE MTOJIOCHI
ITUPUHON HE MeHee 2,5 M, a MPU OTCYTCTBUH OCTAaHOBOYHBIX IMOJIOC — MECTHBIC YIITUPECHHS
yepe3 Kaxasle 750 M ¢ IuioniaakaMu Ui aBapuiHON OCTaHOBKU TPAHCIIOPTA; JJIMHA IIJI0-
manok — He menee 50 M, a mMpUHA — HE MeHee 2,75 M; MpU JIBYCTOPOHHEM JABUKCHHUH
TJIOIIAIKH PACTIONAraroT C KaXK10M CTOPOHBI TOHHEIS; pazMep / TabapuTa B mpejenax mojaoc

IJIOIIAIOK YBEIMYHUBAKOT COOTBETCTBEHHO Ha 2,5 nuiu 2,75 M;

2. B TOHHEISAX IIpr pa3HOHAIIPABJICHHOM JIBHXXCHHU YCTpPaNWBaTb CJ'IY)KG6HLIG IMpoOXoAbl C Kax-

IIOﬁ CTOPOHBI TOHHECJI HC3aBUCUMO OT KaTCropuu aBTOAOPOTHU.

IL]'I?I ABTOAOPOKHBIX TOHHEJIEH BeChbMa 00JIbIIIOE 3HAUECHHE UMEET BCHTUJIAIO WA, 1 IIOSTOMY B

TOHHCIIAX I[JII/IHOﬁ cBhbilIe | KM B HOI[CBOI{HOfI YacTH OOBIYHO pacmojrararoTCsa BECHTUJIAIIUOHHBIC Ka-

HaJbl. HpI/I IMNOCTPOCHNU BHYTPCHHEI'O KOHTYpPa aBTOAOPOKHOI'O TOHHECIIA CJICAYCT IPCABAPUTCIIBHO



YCTAHOBUTH CUCTEMY BEHTHJIALIMH, PACCUUTATh O0BEM BO3/yXa, MOTPEOHOTO I MPOBETPUBAHUS
TOHHETIS, U OTMPEACIIUTh HEOOXOAUMYIO TUIOIIA/Ib CEYCHUS BEHTUIISIIIMOHHBIX KaHAJIOB.

Jl71 aBTOAOPOKHBIX TOHHEJIEH CHCTEMbl BEHTHWISIIMM OOBIYHO YCTAHABIMBAIOT B 3aBUCH-
MOCTH OT JUTHHBI TOHHEJNS U HHTeHcUuBHOCTH ABMkeHus (Tabmuue 1.3 u Pucynke 1.3).

Tabnuua 1.3 — CucteMbl BEHTUIISIIIUK aBTOJJOPOKHBIX TOHHENEH

Cucrema BEHTHIISI- JlnuHa TOHHEN, Kareropus

Bun nposerpuBanus
U M Joporu
€CTECTBEHHOE MPOBETPUBAHNE o 150 Bce

EcrecTBeHHast | ecrectBeHHOE MPOBETpPHBAHHUE
150...400 I, IV

pyu 000CHOBaHUHU pacueTaMu
IIPOJOJIbHAs Ho 1000...1500 IL II1, IV
IIPOJOJIBHO-CTPYHHAs o 1000...2000 IL, III, IV

HckyccTBeHHas

KOMOWHUpPOBaHHAS Jo 1000...1500 IL IIL, IV
nornepevHas Cspire 1500 L II III

) 6)

Pucynok 1.3 — Cucrembl HCKYCCTBEHHOW BEHTWJISAIIMM B TOHHEISAX: a — MPOAOJbHAs, 0 —
MOJIYITPOAObHAS, B — MOJYTMOINEpPeYHasi; T — IOMepeuHas; + — ABUKCHUE CBEKETO BO3AyXa; —
— JIBUKEHHE OTPa0OTaHHOTO BO3AyXa

[IpenenbHO AomycTUMasi KOHIIEHTpAIUsl OKMCH yIIIepoJia B BO3yXe TOHHEIS HE JOJKHA
MPEBBINIATH CICIYIONINX 3HAUYSHUH: PU HAXOXKICHUU aBTOMOOWIISI B TOHHENE 10 5 MUH — 60 mr/
M3; 1o 10 MmuH — 35 Mr/m3; no 15 mun — 26 mr/m3; mo 20 mua — 21 mr/m3.

Bpewmst HaxokeHust aBTOMOOUIIEH B TOHHENE OMPEEISIIOT B 3aBUCUMOCTH OT PAcueTHOM
CKOPOCTH WX JBMKCHHSI [10 TOHHEI0, KOTOopasi He JOJHKHA MpeBbIIarh: it gopor [ u 11 kimacca —
60 km/4; st gopor Il kmacca — 50 km/4; most nopor IV knacca — 40 km/4.

BryTpenHnee ouepranue 00IeTKN 3aBHCHUT TAKXKE OT I'€OJIOTUIECKUX YCIIOBUH.

[IpakTka TPOEKTUPOBAHMS ONpEICTNUIa OPUCHTHUPOBOYHBIC TPAHMIIBI T€OJIOTHYCCKUX

YCHOBHﬁ, B KOTOPBIX MOTYT OBLITH MMPUMCHCHBI O6)ICJ'IKI/I TOT'O UJIM UHOT'O OUCPTaHUsA, 1 BI)Ipa6OTaJ'Ia
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HEKOTOpbIE IIPaBUJIa IOCTPOEHUS 3TUX KOHTYpOB. OCHOBHBIMU MPaBUJIAMHU SIBJISIOTCS TPEOOBaHUS
IUTABHOTO M3MEHEHUSI OCH OOJENKH M €€ MOABEMHUCTOM CBOAYAaTOW (OpMbI IpU MpeodialaHuu
BEPTUKAJIbHBIX Harpy3ok. [Ipu oTcyTcTBUM OOKOBOTO TOPHOTO JIaBIEHUS CTEHBI 0OJEIKH CBOIYA-
TOU (hOPMBI MPOEKTUPYIOT BEPTHKAIBLHBIMH, & CBOJI OUEPUYHBAIOT 10 KPYTOBOM MIIN TPEXIIEHTPOBOM
KpUBOM.

Cnenyer 3aMeTHUTb, YTO, HECMOTpPSI Ha OYEBHJIHBIE C TOYKU 3pEHUS OOBEMOB U IPOU3-
BOJICTBA pabOT JOCTOMHCTBA MPSMBIX BEPTUKAJIBHBIX CTEH, MPEANOYTUTENbHEE KPUBOJIMHEHHOE
BHYTpPEHHEE OYepTaHUE UX B CBSA3HM C 0OPa30BAHUEM BO MHOTHUX CIIy4asiX MPOAOIbHBIX TPEUIH B
MeCTax CONPSKEHUS CBOJA C MPSIMBIMU CTEHAMHM.

[Tpu Bo3AEHCTBUM BEPTUKAIBLHOTO U HE3HAYUTEIHFHOTO OOKOBOTO TOPHOTO JIaBICHUS MPH-
MEHSETCS MOABEMUCTBIA CBOJA, KOHTYP KOTOPOTO OYEPUYMBAETCS MO TPEXIEHTPOBOM KOPOOOBOM
KpuBOod. B moponax, okasbIBalOIMX Ha OOJENKY 3HAUYUTENIbHOE OOKOBOE JaBJICHHE, a TaKXKe
CKJIOHHBIX K My4YEeHHIO, He0OX0oauMa 00JIeNIka 3aMKHYTOTO O4epTaHUsl C OOpAaTHBIM CBOAOM HIIU
YCUJIEHHBIM IIJIOCKUM JIOTKOM.

Mexay BHYTPEHHUM KOHTYPOM OOJEJIKM M YIJIOBBIMHM TOYKaMH rabapura JOJKeH ObITh
o0ecreueH HEKOTOPBIN 330D, TApAaHTUPYIOMIMIA OT MOSBICHUS HErabapUTHOCTH M3-3a BO3MOKHON
HETOYHOCTH Pa3MEpOB MPHU COOPYKEHHUH 00IeNKH U aedopmannii KOHCTPYKIHMA. J{7s CKaJbHBIX
MOPOJI ATOT 3a30p MPUHUMAIOT paBHBIM 5...10 cM, 11 cmadbix — 15 cM.

[1o BHyTpeHHEMY OUEpTaHUIO 00 1e1Ka JOKHA ObITh OJJHOTUITHOMW 10 BCEH AJIMHE TOHHEIS,

4qTo CHOCO6CTByeT CTaHAapTU3aluu MEXaHNU3MOB, O60pyI[OBaHI/I$I 151 0nany61<1/1.

1.2 MarepuaJl TOHHeJbHBIX 001€10K

Marepuassl TOHHETIBHBIX KOHCTPYKIMH JOIDKHBI OTBEYATh TPEOOBAHUSAM MPOYHOCTH, J0JI-
TOBEYHOCTH, OTHECTOMKOCTH, YCTOMUMBOCTH XMMHUYECKOW arpeCCMBHOCTH IMOA3EMHBIX BO, HE
BBIJACIATHE TOKCHUYHBIX COCI[I/IHGHI/Iﬁ B YCJIOBHAX CTPOUTCIBCTBA W OKCINTyaTallMM TOHHECIA IMPU
HOPMAJbHBIX U aBAPUIHBIX TEMIIEPATYPHBIX PEeKUMAX.

Br160p MarepuanoB 06/1€710K IPOU3BOIUTCS C Y4ETOM BO3MOXKHOCTH HCIIOIb30BAHUS MECT-
HBIX CTPOUTEIIbHBIX MaTEPUAIOB U MAaKCUMAJIbHON MEXaHU3aI[UH MPOIECcca COOPYKEHUs 00/IEI0K.

OCHOBHBIMU MaTe€pHUaIaMHU JIJIsl COOPYKEHHUSI 00/IEIOK TOPHBIX TOHHENEH SBISIOTCS MOHO-
JUTHBIN OETOH, KeIe300€TOH U HAOpbI3r-6eToH. BrIOOp MaTepurana 3aBUCHUT OT Ie0JIOrO-TUIPOTE0-
JIOTHYECKUX, CEHCMUUYECKHX U APYTUX YCIOBHM, XapaKTePU3YIOIINX 0COOCHHOCTH PACTIONOKEHUS
TOHHEJISI, C YYETOM CIIOCOOOB MPOU3BOJCTBA TOHHENIBHBIX PalOT.

[TopTanel POEKTHPYIOT U3 MOHOJIMTHOTO OETOHA M Kelle300eToHa. MOHOIUTHBIN KeJe30-
0eToH amsi 00JENKH U MOPTAJIOB JOIMYCKAETCS MPUMEHATh NMPU YIKOHOMHYECKHX U CTAaTHUYECKHX
000CHOBaHMSIX, a TAKXKE MTPU CTPOUTEITHCTBE TOHHENIEH B pailoHAX C CEHCMUYHOCTBIO 7—9 6aioB
Y TIPU TIEpEeCeYCHNH 30H TeKTOHUYECKUX HapyIIeHWH MaccuBa. MUHUMANbHYIO TOJIIIMHY 3aIUT-
HOTO cJIosi OeToHa Jisi pabodeil apMaTypbl MOHOJIUTHOM KeIe300€TOHHON M HaOpBI3r-0eTOHHOM
o0xenku ciexyer npuHUMaTh o Tabmure 1.4.

Knacc 6eToHa o mpoYHOCTH Ha C)KaTHE CIEAyeT MPUHUMATh HE HIDKE:

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



— 1151 COOPHBIX JKeIe300eTOHHBIX 001e710K — B30;

— 1711 MOHOJIMTHBIX JK€JI€300€TOHHBIX 00A4e10K — B25;

— I HaOpBI3T-0eTOHHBIX 001emoKk — B15.

Tabnuma 1.4 — TonmrHaa 3aMTHOTO ClIos OeTOHA /IS paboueit apMaTypbl

Tommuua 3aIUTHOTO

Bung Oetona Tonmuuaa 00IeNKH, MM
CIIOSI, MM
300...500 30
Kenezoberon
Cspimre 500 40
Ha6ps3r-6eTon Jrobas 20

HpOGKTHBIC MapKu OeToHa 110 MOpOSOCTOfIKOCTPI U BOOOHCTIPOHHUIAEMOCTH HA3HAYAIOTCA C

yueToM HpHHHTOﬁ CUCTEMBI THAPOU3O0JIAINN U KIIMMATUYCCKUX YCHOBHﬁ, B KOTOPBIX COOPYKACTCA

toHHenb (Tabmuue 1.5).

Tabmuua 1.5 — MuHUMaNbHBIE POSKTHBIE MApKH OETOHA

. Bononenponunae-
PacueTtnas 3umHss Temneparypa Boszayxa, °C Mop030CTOMKOCTH
MOCTh
—(5...20) F 150 w2
—(20...40) F 200 W4
—40 u HIXKE F 300 /4

PacueTHble XapaKTepUCTHKH MOHOJIMTHOTO OeTOHA MpuBeeHbl B Tabnure 1.6.

Tabnuma 1.6 — PacueTHbie XapaKTepUCTUKA MOHOJIUTHOTO O€TOHA

HampsixenHoe coctosiHue B15 B20 B25 B30

Cxarue oceBoe  (IpU3MEHHAs
8,5 11,5 14,5 17

npouHocts) R, MIla
Pactsxenue oceBoe IR, MIla 0,75 0,9 1,05 1,2
Mognyns ynpyroctu E, MITax10? 23 27 30 32,5
B35 B40 B45 B50

Cxarue oceBoe  (IpHU3MEHHAs
19,5 22 25 27,5

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

B kauectBe paboueil apmMaTypbl MOHOJIUTHBIX eJl€300€TOHHBIX KOHCTPYKLUH ciexyer

MPUMEHSTh MPEUMYIIECTBEHHO TOpSYEKaTaHyl0 CTEPKHEBYIO CTallb MEPUOJUUYECKOTrO Mpodus

kiacca All u Alll, B kauecTBe MOHTaXHOM — MIaJKyro Kiacca Al, pykoBoaCTBysCh HOpMaMu

(CHuIT 2.03.01-84).




1.3 KoHcTpyupoBaHue TOHHeJIbHBIX 00/1€JI0K

Buemnee ouepranue 00/1€IKHM U3 MOHOJUTHOIO OETOHA OIMpENesioT B 3aBUCUMOCTH OT
WH)KEHEPHO-T€0JIOTUYECKHX YCIOBHMA. TONMIMHY OETOHHBIX 001€7I0K Ha3HAYAIOT HCXO/S U3 KPeTio-
CTH OKPYKAIOIIMX MOPOA U Ki1acca 6eToHa. JlJis mpeaBapuTeIbHOr0 Ha3HAYSHHS TeOMETPHUECKHIX
pa3MepoB 00/IEIOK 3 MOHOJIUTHOTO OETOHA MOYKHO ITOJIB30BaThCS JaHHBIMU Ta0mmiter 1.7, moiy-
YEHHBIMU Ha OCHOBaHUH 0000IIEHUS OMBITA MPOSKTHPOBaHMsl. OHAKO ClIeAyeT MOMHUTD, YTO 3TH
JTaHHbIE OPUEHTUPOBOYHBIE U MPABUIILHOCTh HA3HAYEHUS pa3MePOB 001€1KH 0053aTeNbHO JOKHA

OPOBEPATHCA CTATUYCCKUMU paCUCTaAMU.

Tabmuma 1.7 — OpueHTHPOBOYHAS TOJIIMHA CEUCHU OCTOHHON 00/1ETKN

I'aGaput
aBTO/10- | XapakrepHble cedeHus | TonmHa cedyeHUst OETOHHON 00aeNKH, cM, IpH Kod(duImenTe kperno-
POXKHOTO o0nenKu ctu opox 1o I1poToabskoHOBY
TOHHEJIS
1 2 3 4 5 6 CBEIIIIE 6
-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
-9 (8,5) 90...85 [ 80...75 | 75...70 | 65...60 | 60...55 | 50...45 40
VYenoBHas msATa cBOzA
h (1,4...1,3)h, (1,3...1,1)h, h,
Crena h,, (1,6...1,5h, (1,5...1,3)h, | (1,1...1)A,
O6pe3 pyngamenTa h, (2,0...1,8)h, (1,8...1,6)h, 1,5h,
OOpatnslii cBox b (0,8...0,7)h,

IIpumeuyanusi: 1. B npoyHbIX MOHOJMTHBIX HEBBIBETPUBAIOIINXCSA HEBOAOHOCHBIX MOPOAAX C f
> 10 BrIpaboTKa MOXKET OBITh OCTaBieHa Oe3 oOmenku. B ciydae BBIBETpHUBAHHS 3THX MOPOJ
yCTPauBalOT 3alIUTHYIO OOJIMIIOBKY M3 HaOpwI3r-OetoHa. 2. B cnaleix moponax ¢ /= 1...3 mpu
MIPUMEHEHUH 00/IETIKU B BUJIE TIOJIOIOI0 CBOJIA, ONMUPAIOLIETOCs HA MACCUBHBIE CTEHBI, IPUHUMAIOT
TOJIIMHY CTeH h,, > 1,7...2 M ipu xiacce 6etona B25 u Beicote cTeH / < 5 M. 3. B HeycTOH4YMBBIX
HOpO/Iax, B 0COOEHHOCTH BOJOHOCHBIX, OKa3bIBAIOIIMX Ha OOJEJIKY BCECTOPOHHEE JaBIIEHUE, a
TaKXKe B NIMHUCTHIX ITOPOJIaX, CKIIOHHBIX K ITyYEHHIO, HEOOXOMMO COOpYKeHHEe 00paTHOTO CBOJA.
4. Ilpu yBenu4eHUU pa3MEpOB TOHHENS B MECTax PACIOJIOKEHHUS OCTAHOBOYHOM IOJIOCHI MM
IUIOIIAAKH /17151 aBApUIHOM OCTAaHOBKH TOJIIMHY 3aMKOBOI'O CEYEHUs1 HEOOXOAUMO YBEIMYUTh Ha
10...15 cm.

KoHCTpyKIIMM aBTOJOPOXKHBIX TOHHEJEH yCTpauBalOT B OCHOBHOM B BHJIE MOJOTHX U
MMOIBEMHUCTHIX CBOJIOB, UMEIOIIMX OUYepTaHUe 10 KpyroBoii kpuBoi (Pucynkom 1.4). B atom ciiydae
MIPOEKTHUPOBAHUE CBO/IA OOJIENIKH BBIMOIHAIOT B CIETYIOIIEM MOPSIKE:

1. IIponer B cBeTy [ IPUHUMAIOT:

ly =T + 211 + 26, + 25, (1.1)
— Iull i (rab [-9 nI-8,5);
st gopor [ u KaTeFOngI/Ig ga}i_ gpuraL =3 5153 ,5); (1.2)

— nuis popor I u [V xareropuii;
rae I' — mupuHa npoe3ker 4acTH TOHHENS;

I1 — mmpuHa cirykeOHOro MPOXo/a;
3I1 — muMpuHa 3alUTHON MOJOCHI;



10.

I1.

12.

13.

. OnpenenﬂmT OKOHYAaTCJIbHBIC }yTO?HCHHBIG% paC‘ICTHI) € CTpCily moabeMa 1 poJICT §B0 agl

0, — 3a30p MEXIy CTEHAMH M yIJIaMH rabapuTa;
0g — mupuHa OepM, mpuHUMaeMas papHoi 10...20 cM mpu cxeme MOJIOroro CBOJA,
OIIEPTOTO Ha MOPOY.

. OTHOLIEHHE MTPOJIeTa B CBETY K CTpele 5}10}112,6Ma I(bl'[pI/IHI/IMaIOTI

— JIJIA TIOJIOTOTO CBOJIA;
6=21..24
— IJISL MIOABEMHUCTOTO CBOJA.

. Onpenenstor cTpey noxabemMa B CBETY:

lo

fo="2 1.5
0 ﬁ ( )
. Onpenenstor panyc BHYTPEHHETO OYEPTaHUs CBO
4 + B
ro = [ 0T g (1.6)

Lentp paguyca r, ycTaHaBIMBAIOT TAKUM 00pa3oM, YTOOBI PACCTOSHUE OT 3aMKa
o0zielIKM 10 BepXHEH TpaHMLbl rabapura COCTaBIsUIO HE MEHee 3 M IpH MPOAOJIBbHOU
CUCTEME BEHTUJISIUH U 4...4,5 M — [IpH NonepeyHon CUCTEME BEHTUIISIIIUH.

. IIaToBEIE ceueHus cBOAA OpeaABapUTCIILHO IIPOBOJAT B HAIIPABJICHUN HOpMaHeﬁ K BHYTPCH-

HEMY O4YepPTaHMIO CBOA I10 KOHLIAM ITPOJIETA B CBETY U ONPEEIISIIOT PEABAPUTENIBbHBIN Yo
HAaKJIOHA TSIThI CBOJIA, BBIUMCISIS:

) l
sing,, = # (1.7)
0

. [Tonp3ysace nanHpiMu Tabmunpsl 1.7, IpUHUMAIOT CeYEHUs! OOJENKH B 3aMKe h, U B IATE

cBoza h,.

. OnpenenﬂroT HpC,Z[BapI/ITeHB?O paC?eTHBIC %)CCBBIG) CTpCIy moaAbeMa U IpoJICT CBOJA,

5h,, cos Py, (1.8)
by = lo + hysing,, (1.9)

. IIsTOBBIE CeueHus cBOA TOMIKHBI OBITH TPOBEAECHBI HOPMAJIBHO K ero ocu. [Ipu kpyroBom

Hapy>KHOM U BHYTPEHHEM OUEpTaHHIX CBOJa OCh €T0 OJTM3Ka K KpyroBoi KpuBoi. [losTomy
C JOCTAaTOYHOW CTENEHbIO TOYHOCTH YIOJl (0 MOXKET OBITh OKOHYATEIbHO MPHUHAT COOTBET-
CTBYIOIIUM KPYTOBOMY OYEPTaHHUIO OCH CBO)I

. _ “Jop'mp Hp
== 1.10
sing = 72 (110)

; COS

l—lo + h, smgp 1.12

HaxoasT pacueTHslii (0ceBOI) paanyc CBOJA;

0,51
r=—¢ (1.13)
sin
Omnpenensor cTpenry nogbema fl/I np(])cneT Ha%yncﬂoro hO‘-Ig(};)T%HI/IH cBOJA: 114
ly —l+hnsmg0 1.15
Hapy:xHoe ouepranne cBozia 04epUMBAIOT PAIHYCOM:
Gas
T = (1.16)

C8f

LleHTp BHYTpEHHETO pasinyca CTEHBI 7'y, IPU MOJBEMHCTOM CBOJE MPUHUMAIOT Ha ITPOJOI-
KEHUH BHYTPEHHETO paauyca cBoja 7y. HmkHsAsA Touka oceBoil TMHUM Ha oOpese dyHa-
MEHTa HaXOAUTCS IOCPEIUHE.
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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

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

Jnuna TtonHens, | Kareropuss aB- Koappumment
Csox [Topona

M TOAOPOTHU KpernocTi

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. Ilponer B cBety. [lo popmysne (1.2) s noporu 111 kareropuu:
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lo =T+ 114 3I1 4 2§, = 8000 + 750 + 500 + 2 - 150 = 9550 mMm (2.1)

2. OTHOMICHUE TIPOJIETa B CBETY K CTpelie moabema. s mombeMucToro cBoaa mo gopmyse
(1.4) npunsro

B =225 (2.2)
3. Crpena mogbeMa B cBeTy 1o hopmyie (1.5):
lo 9550
=9 =" — 42444 2.3
4. Panmyc BHYTpeHHEro ouepTaHus csona no gopmyne (1.6):
4 2 4 + 2,252
ro = fo 5 _ 4244 4 - +T’ = 4808,2 MM (2.4)

5. IlpenBapuTenbHBIN Yrol HAKJIOHA MATH cBoaa 1o dopmyie (1.7):

. I 9550
sinpy, =5 - =

= = —  —10.993 = 83° 2.5
org | 2-4808,2 0 OTYAR Pp (25)

6. Ceuenus oonenku. [To Tabmume 1.7 (ctpoka mis rabapura I'-8,5 (8), koadduruenT kpero-
ctu f = 3): 3amkoBoe ceuenue h, = 70 cm = 700 MM; ycIOBHas MsATa CBOJA — MHOXHTEINb
(1,4...1,3), npuHATO BepXHEE 3HAUCHHUE:

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

OnnospemenHo 1o Tabmuue 1.7 Ha3sHavensl: 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 Tabmuie 1.7 He0OX0AMMO 3aMKHYTOE
oyepTaHue ¢ 0OpaTHBIM CBOJOM).

7. IlpenBapuTenibHbIE pacyeTHbIE (OCEBBIE) CTpeia MOAbEMa M MPOJET CBoja Mo (opmyliam
(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. YTouHeHHbIH yron nartel ceoja o gopmyie (1.10):

4-4534,7 - 10522,7
4 -4534,7? + 10522,72
9. OxoHYaTeNbHbIE PacueTHbIE CTPEIa MOAbEMA U MpoJieT cBoaa 1o ¢opmynam (1.11) u (1.12):

f=4244,4+4+0,5-700 — 0,5 - 980 - cos 82° = 4526,2 MM (2.10)
[ =9550 4 980 - sin 82° = 10520,5 Mm (2.11)

singp = = 0,989, oTkyma ¢ = 82° (2.9)

10. Pacuetnsiii (oceBoit) paguyc cBoaa mo popmyse (1.13):
0,5-1 0,5 -10520,5
r = . gp = N

Sin Sin

82° = 5311,9 MM (2.12)

11. Crpena nogbema 1 IpoJIET HApy>KHOTO ouepTaHus cBoja no ¢popmynam (1.14) u (1.15):
f1 =4526,240,5-700 — 0,5 - 980 - cos 82° = 4808,1 MM (2.13)
[, = 10520,5 + 980 - sin 82° = 11490,9 mm (2.14)

12. Pamuyc Hapy)HOTO odepTaHus cBoja 1o ¢popmyne (1.16):
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4 fP+ 13 4-4808,1% +11490,9°
N 8 - 4808,1

= 8- f1

= 5836,8 MM

(2.15)

13. TonmuHa CTOYHOTO TPEYTOIBHUKA IO OCH Mpoe3xkei yactu mo Gopmyre (1.17):

h,=05-T-7=0,5-8000-0,02 =80 mm

(2.16)

[leHTp BHYTpEHHEro pajanyca CTEHbl NPUHAT Ha MPOJOJDKEHUM BHYTPEHHErO pajauyca

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 001ETKHU (BapUaHT 6)

[Tapamerp O6o03HaueHue 3Ha4yeHue

[[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

BoiBoa: Takum oOpaszom, it ToHHENs anuHoi 6onee 300 m Ha gopore Il kareropuu B

cJ1adbIX MOopoJax ¢ KOAPPHUIUEHTOM KpernocTu f = 3 3anpoeKTUpoBaHa 00AeKa MOAbEMHCTOTO

CBOAYATOIo0 O4YCpTaHHUA C O6paTHLIM CBOAOM: BHYTPCHHEC OYCPTAHHUC CBOJAA PaAHNyCOM T

4808,2 MM, HapykHOe — paguycoMm 7; = 5836,8 MM npu TommuHe 3aMKa 700 MM u maTer 980

MM. HpaBI/IJIBHOCTB Ha3HA4YCHHUA pa3sMCPOB OGHGHKI/I B IMOCJICAYIOICM IMPOBEPACTCA CTATUICCKHUM

pacucToOM.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

21.
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