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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

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,

IIpumevanusi: 1. B npouHbIX MOHOJIHUTHBIX HEBBIBETPUBAIOIIMXCS HEBOAOHOCHBIX MOpoaax ¢ 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 00JIEJIKHU B BHJIE ITOJIOTOTO CBOAA, ONMUPAIOIIEr0Cs HA MACCUBHBIE CTEHBI, TPUHUMAIOT
TOJIIMHY CTeH h,, > 1,7...2 M ipu xiacce 6etona B25 u Beicote cTeH / < 5 M. 3. B HeycTOH4YMBBIX
opojax, B OCOOEHHOCTH BOJIOHOCHBIX, OKa3bIBAIOIINX Ha OOJENKY BCECTOPOHHEE IaBlICHHUE, a
TaKXKe B NIMHUCTHIX ITOPOJIaX, CKIIOHHBIX K ITyYEHHIO, HEOOXOMMO COOpYKeHHEe 00paTHOTO CBOJA.
4. Ilpu yBenu4eHUU pa3MEpOB TOHHENS B MECTax PACIOJIOKEHHUS OCTAHOBOYHOM IOJIOCHI MM
IUTOIIAJIKY /11l aBapUITHON OCTAHOBKH TOJIIHMHY 3aMKOBOTO CEYEHHsI HEOOXOAMMO 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:

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

— mis gopor | u Il kareropuii (rabaputel -9 u I'-8,5);
lo=T+114 3+ 20, (1.2)

— quis gopor I u IV kareropwui;



rae I' — mmpuHa mpoe3Kei yacTu TOHHEIS,
I1 — mmpuHa ciry>keOHOTO MPOXO0/Ia;
3I1 — mupuHa 3aUTHON MOJIOCHI;
J, — 3a30p MEKAy CTCHaMH U YIJIaMH rabapura;
dg — mmpuHa 6epM, npuHIMaeMas paBHoi 10...20 cM Ipu cxeme MoJI0roro CBoja, ONepTOro
Ha TIOpPO.Y.
2. OTHoO1IEHHUE MIPOJIETA B CBETY K CTpEJie NoAbeMa f; IPUHUMAIOT:
8 =2,5..4,0 (1.3)
— JIJIS TIOJIOTOTO CBOJIA;
6=21..24 (1.4)
— I HObEMHUCTOrO CBOJA.

3. OnpenenstoT cTpesy NoabemMa B CBETY:

l
fo==2 1.5
0 ﬂ ( )
4. OHpC,Z[CJ'I}IIOT paanyC BHYTPCHHEIO OY€PTaHUA CBOJA:
4+ 52
ro = fo—g— (L6)

Llentp paguyca r, ycTaHaBIMBAIOT TAKMM 00pa3oM, 4TOOBI paCCTOSTHHE OT 3aMKa 00eNIKH
710 BEpXHEH TpaHUIIbl TabapuTa COCTABIISIIO HE MEHEE 3 M IIPH MPOIOJIBHON CHCTEME BEHTHIISAIINN
n4...4,5 M — npu NONEepeyHON CUCTEME BEHTHIISIIIUU.

5. [IaToBBIe ceYeHUs CBOMIA MTPEIBAPUTEIHLHO MMPOBOIST B HAPABICHUHA HOPMAJICH K BHYT-
pEHHEMY OYepTaHHIO CBOJIA IO KOHIIAM TPOJIETa B CBETY M ONPENETSIOT MPeIBAPUTEIbHBIN YTOI
HAKJIOHA MATHI CBO/IA, BBIUUCIISIS:
lo

o (1.7)

sing,, =

6. ITonb3ysicy nanHbIMU TaOnuiel 1.7, npuHUMAIOT cedeHus OOAEIKHU B 3aMKe h, U B msATe
cBoza h,.
7. Onpenenstor NpeABapUTEIbHO pacueTHbIE (OCEBbIE) CTPETy NOAbEMA U IPOJIET CBOJA!
fap = fo +0,5h, — 0,5k, cosp,,, (1.8)
byp = lo + hysing,, (1.9)
8. IlsaToBBIE CEUeHUs CBOJA IOJKHBI OBITh IPOBEAECHBI HOPMAJIBHO K ero ocu. Ilpu kpyro-
BOM HapYXKHOM U BHYTPEHHEM OYEpPTaHUSAX CBOJA OCh €ro OJIM3Ka K KpyroBoil kpusoi. [ToaTomy ¢

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

KpPYTOBOMY OUEPTaHHIO OCHU CBOJA, T. €.:

Af 1
: p'mp
singp = ————— (1.10)
4f3 + 15
9. OmpenensioT OKOHYATENIbHBIC (YTOYHCHHBIE) PAcUCTHBIC CTPENTy IOAbEMA M IIPOJIET
cBOJA:

f=fo+0,5h, —0,5h cos¢ (1.11)
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l=1y+h,sinp (1.12)

10. HaxomsT pacyeTHbIN (0OCEBOM) painyc CBOIA:

r= (:1_? (1.13)
11. Onpenensitor cTpeiy nobeMa U MpoJIeT Hapy>KHOTO OuepTaHusi CBOJIA:
fi=f+0,5h,—0,5h cose (1.14)
Iy =1+ h,sinp (1.15)
12. HapyxHoe ouepTaHHe CBOJA OUYEPUHUBAIOT PAJINYCOM:
4+ 13
ry = 8—fl (1.16)

13. LleHTp BHYTPEHHETO pajnyca CTEHBI 7y, MPHU OIBEMUCTOM CBOJIE IPUHUMAIOT Ha IPO-
JOJKEHUH BHYTPEHHET0 pajnyca cBoja 7. HuxkHss Touka oceBoi 1MHUM Ha 00Ope3e GpyHIaMeHTa

HaxoquTCA MOCPECANHE.

a)
. | f f
IR 0.
h A )
X i =
i E
j 170-100 ' r
B e
E £
é) — ] .
gt
fi
\\ [70-100 |

Pucynoxk 1.4 — KonctpyupoBaHue cBojia 00ICJIKH: a — IOJIOTOT0 CBOAA; O — MOBEMHUCTOTO CBOAA



BbicoTy cTeHbI TOHHEINS ONPENEsOT rpaQUueckl C YYETOM BBICOTHI BEHTUJISILIMOHHOTO
KaHasa ¥ rabapura, TOJIIMHBI IPOe3kKeH YacTH ¢ MOACTUIAIONIUM OCHOBAaHUEM U BBICOTHI (pyH/a-
MEHTa.

Ha nopomBe BbIpaOOTKM YKIIaJbIBAIOT I'PAaBUHHO-IIEOCHOUHOE OCHOBAaHME TOJIIUHOM 0§
=20...40 cM npu achanbToOETOHHOM TTOKPBITUH U TOMIUHOM §; = 15...20 cM npu neMeHTHO-0e-
TOHHOM HOKpbITHH. [I0BEpX OCHOBaHUS YKIJIaIbIBAIOT CTOUHBIN TPEYTroOIbHUK U3 OETOHA TOIIMHON
10 OCH MPOE3XkKeH YacTu, onpeaessieMoit no Gpopmyse

h, = 0,5I'F (1.17)
rae I' — mupuHa npoexel yactu no radbapury;
1 — MOIEepeYHbIN YKIJIOH, paBHbIN 20 %o.

Ha cTouHoM TpeyronbHHKE yCTpauBalOT MOKPHITHE U3 ac(anbToOeTOHa TOMIUHON 1...2
CM WJIH LIeMeHToOeTOHa TonuHoM 18...24 cM. Beicota pynaamenTa ot kpas mpoe3xeit uacTu 10
noaomBkI BeIpaboTku cocranisier 70...100 cm.

Koncrpykiuu o0aenok U3 MOHOJMTHOTO JKeNe300€TOHAa MPUMEHSIOT B HapyLICHHBIX
CKaJIbHBIX OPOAAX C < 3, Ha IPUMIOPTAILHBIX YYaCTKaX, B TEKTOHUYECKUX 30HaX C MOBBIIIEHHBIM
TOPHBIM JIaBJICHUEM U B CEICMOOIACHBIX paiioHaX ¢ CEHCMUYHOCTBIO 7...9 6aoB.

B ckanpHBIX mopogax ¢ KOA(h(GUIMEHTOM KPErocTH f > 7, B KOTOPBIX TOPHOE JaBJICHHUE
HEBEJIMKO U MPOSIBIIETCS B BUJIE OT/ICJIbHBIX BHIBAJIOB, pAllMOHAILHBI OOIUIIOBOYHBIE O0ICIIKU U3
HaOpbI3r-0eToHa B coUYeTaHUU ¢ aHkepaMu. OOAeNKy 3TOro TUIa PEKOMEHIYETCs COOpYKaTh U3
XKeNe300€TOHHBIX aHKEPOB U HAOPBI3r-0eTOHA, HAHOCHMOTO Ha METAJUIMYECKYIO CETKY C siueHKamMu
100x100 mmm 150x150 mm.

B KypcoBOM NpoeKkTUpOBaHUU pacyeT 0OJENKU U3 HAOPBI3r-O0ETOHA CIIEAYET BBIMOIHSTDH
1o ykazaHusM riassl 9. [Ipu Bcex THMax 00K MOKPHITHE U3 HAOPBI3r-0€TOHA MOXKET OBbITH
BBITIOJTHEHO KaK 110 METAJUTMYECKOM CeTKe (apMUPOBAHHBIA HAOPHI3T-OETOH), TaK U O€3 Hee.

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

B aBTOIOpO’KHBIX TOHHEIISAX MONIEPEUHBIN YKIIOH Ipoe3xel yactu coctaBisieT 20 %o OT ocu
K cTeHaM. Bozja TeueT BIOJIb 3aLIUTHBIX MOJIOC U CKBO3b UYT'YHHBIE PEIIETKHU-TpAalbl MOCTYMNAeT
B BOJIOIIPUEMHUKH, PACIOJIOKEHHbBIE HE pexe ueM depe3 40 M BAOIb TOHHEIN, U OTTyAa 4epe3
YyryHHBIE TPYOBI TuaMeTpoM 150 MM rmomnagaeT B IEHTPAJIbHBIN IPEHAKHBINA KOJUIEKTOD, IN0O OHA
OTBOJIUTCS 11O BOJOOTBOJIHBIM JIOTKAM, PACIIOJIOKEHHBIM 110 KpasM MIPOE3KEN YaCTH.

Jl11s XpaHeHus: peMOHTHOTO 00OPY/IOBaHUS B aBTOJIOPOKHBIX TOHHENSIX YCTPAauBaIOT Kame-
pBl 10 06euM cTtopoHaM ToHHeNS uepe3 300 M B maxmatHoMm nopsiike. B Tonnene pnmunoi 400
M MpeAyCcMaTpuBarOT OfHY Kamepy nocpeause. Kamepsr nmeror pasMepsl: mupuHa — 2000 mMM;
rryouna — 2000 mM; BbIcOoTa 10 mmIenbiru cBoga — 2500 Mm. Mexay kamepamMu pacronararoT
HuIM yepe3 60 M ¢ kaxa0i ctopoHsl ToHHEN. Pazmepsl Huin: 2000%x500%2500 Mm.

KoHcTpykinu mopTanoB NpOEKTUPYIOT C YYETOM MECTHBIX T€0JIOTUYECKUX U THAPOTeO0IIO-

THYCCKUX YCJ'IOBI/II\/'I, TOPHOI'O JaBJICHUA U YCTOI\/'ILH/IBOCTI/I OTKOCOB.
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2 XO1 PABOTbI

Hcxomabie TaHHBIC JJTT KOHCTPYUPOBAHUS OOJICIIKH MPUHSATHI 110 BAPUAHTY 6 M IIPHBEICHBI
B Ta0mune 2.1.
Tabmuna 2.1 — UcxonHble JaHHBIE (BapyUaHT 6)

Jnuna TtonHens, | Kareropuss aB- Koapdpumment
Csox [Topona

M TOAOPOTHU KpernocTu

Bbonee 300 III [TonsemucToIit Cnabas 3

Tonnens ayuuo# 6omee 300 m Ha mopore 111 kareropuu: mo Tabmurie 1.1 mupuHa poe3xeit
yactu I = 8,0 M. City>xe6Hb1i nipoxoa IT = 750 MM yCTpO€H ¢ OJJHOW CTOPOHBI IPOE3KEN YaCTH,
¢ apyroil cropoHsl — 3amuTHast nojoca 3II = 500 mMm. [lopona cnabasi, mo3ToMy 3a30p MEKIY
BHYTPEHHHUM KOHTYPOM OOJIENIKH M yIiIaMu rabaputa mpuHsT 6, = 15 cM; 6epMbI OTCYyTCTBYIOT (Jg
= (), Tak KaK OJbEMUCTBIN CBOJ ONMUPAETCS Ha CTEHbl. KOHCTpyHpOBaHME BBINOIHSIEM B IIOPSAKE,
npuBeieHHOM B 1. 1-13 monpasnena 1.3.

1. IIponer B cBety. [To popmyne (1.2) ansa goporu 11l kareropun:

lo =T +1I+ 3II+ 26, = 8000 + 750 + 500 + 2 - 150 = 9550 mm (2.1)

2. OTHOIIEHHE TPOJIETA B CBETY K CTpesie noabema. Jist mogpeMucToro ceoja 1o hopmyie

(1.4) npunsro

B =225 (2.2)
3. Crpena nogbema B cBety 1o gopmyne (1.5):
lo 9550
=2 =" =14244 14 2.3
4. Paanyc BHyTpeHHEro ouepTaHus cBona mo ¢popmye (1.6):
4 2 4 + 2,252
o = fo 5 4244 4 - +T’ = 4808,2 MM (2.4)

5. [IpenBapuTenbHBINA YTod HAKJIOHA MSITH CBoja 1Mo dopmyie (1.7):
lo 9550

= —=10.993 = 83° 2.5
org  2-4808,2 0 0y TV Pmp (25)

sin g, =

6. Ceuenns oonenku. [lo Tabmume 1.7 (ctpoka mis rabapura I'-8,5 (8), koaddurment
kpenoctu f = 3): 3aMkoBoe ceueHue h, = 70 cm = 700 MM; yclIOBHas ISITa CBOJA — MHOXKUTEIb
(1,4...1,3), npuHATO BepxXHEE 3HAYCHHUE:

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

OnnoBpemenHo no Tabmuue 1.7 HazHaueHsl: cteHa h,, = (1,6...1,5)h, = 1,6-700 = 1120
MM; 06pe3 ¢pyHnamenTa h, = (2,0...1,8)h, = 2,0-700 = 1400 mm; oGpatHslit cBox h, = (0,8...0,7)
h,=0,8-700 = 560 mm (nopozna cnabas, o npumedanuto 3 k Tabnune 1.7 He0OXOAMMO 3aMKHYTOE
o4yepTaHue C 0OPaTHBIM CBOIOM).

7. IlpenBaputenbHbIE pacueTHBIE (OCEBBIC) CTPEIa MOAbeMa U IIPOJIET CBO/IA IO (hopmynam
(1.8) u (1.9):

Jop =4244,440,5-700 — 0,5 - 980 - cos 83° = 4534,7 mm (2.7)
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lyp = 9550 + 980 - sin 83° = 10522,7 mm (2.8)
8. YTouHeHHBbI! yrou nsaTel cBoza no ¢opmyine (1.10):
4-4534,7 - 10522,7
4 -4534,7? +10522,72
9. OxkoHuUaTenpHBIE pacueTHBIE CTpesia MoAbeMa M ImposieT cBoaa no ¢gopmynam (1.11) u
(1.12):

sinp = = 0,989, orkyma ¢ = 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 (oceBoit) paguyc cBoaa no ¢popmyne (1.13):
~05-1  0,5-10520,5
~ sin = sin

r 82° = 5311,9 MM (2.12)

11. Ctpena noapema u poJieT Hapy>KHOTO odepTanus cBofa 1mo ¢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. Pagnyc Hapy>kHOTO ouepTaHus cBona 1o dpopmyne (1.16):

4-f2+12  4-4808,1% + 11490,92
7" = =
! 8- f, 8 - 4808,1

= 5836,8 MM (2.15)

13. TonmuHa CTOYHOTO TPEYTOJNIBHUKA MO OCU TIpoe3kelt yactu o dpopmyse (1.17):
h,=0,5-T-i=0,5-8000- 0,02 =80 mm (2.16)
IleHTp BHYTpEHHEro paauyca CTEHbl IPHUHAT HA MPOJOKEHUHM BHYTPEHHETO pajuyca
cBoza 7 (m. 13 moxpasgena 1.3); BBICOTY CTEHBI ONPEAEISIOT rpaMUECKH C YYETOM BBICOTHI
BEHTUJISILIMOHHOIO KaHaja ¥ radapuTa, TOJILMHBI MPOE3kKEH 4acTH ¢ OCHOBAaHMEM M BBICOTHI
(dbyHIamenTa.

OcHoOBHbIE TapaMeTpbl CKOHCTPYUPOBAHHOM 00/1eNKH cBeaeHbI B Tabnuiie 2.2.
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Tabnuua 2.2 — OcHOBHbBIE TapaMeTpbl 001ETKHU (BapuaHT 6)

[Tapamerp O603HaueHme 3Ha4yeHue

[[IupuHa mpoesxeit yactu r 8000 MM

[Iposner B cBety lo 9550 mm

Crpena nogbema B CBETY fo 4244,4 mm

Pannyc BHyTpeHHETO O4epTaHus CBOAA To 4808,2 mm
IIpenBapuTENbHBIN YTOJ HAKIOHA IISTHI Prp 83°
3aMKOBO€ ceYeHHE 00EIKH h, 700 MM

VYenoBHas nsTa ceoza h 980 MM

Crena or 1120 Mmm

O6pe3 dhynmamenTa o 1400 mm

OO6parHsbIit CBOJ . 560 MM

Y TOYHEHHBIN Yroa HaKJIOHA ISThI % 82°
OceBble cTpena noabeMa U MpoJieT CBOJIa fi1 ] 4526,2 mm; 10520,5 mm
PacuertHslii (0ceBoit) paauyc cBoaa r 5311,9 mm
HapyxHbie cTpena noxsema v npojeT cBoaa fi: 1y | 4808,1 mm; 11490,9 mm
Panuyc HapyxHOTO OUepTaHUs CBOAA ry 5836,8 mm
TonmuHa CTOYHOTO TPEYTroJbHUKA h 80 Mmm

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

cJ1abbIX MOopoJax ¢ KOA(PPHUIUEHTOM KpernocTu f = 3 3anpoeKTupoBaHa 00AesKa MOIbEMHCTOTO

CBOAYATOI0 O4YCpPpTAaHUA C O6paTHLIM CBOAOM: BHYTPCHHEC OYCPTAHHC CBOJA PaIUyCOM T =

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

MM. HpaBI/IJIBHOCTB HAa3HAa4YCHHUA pa3sMCpPOB 06,Z[CJ'II(I/I B IMMOCJICAYIOIEM IMPOBEPACTCA CTATUICCKHUM

pacyeToM.
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