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CornacopgHO

Beenense

OanaM u3 ycnoeui obecneveHHs cTabuabHON padoThI
KENC3HOAOPOKHOIO NMYTH ABNAETCA IApPaHTHPOBAHHBIK OTBOA
MOBEPXHOCTHEIX H TPYHTOBBIX BOJ OT 3€MJAHOro rfoaoTHa, W
oCODEHHO, B BhIEMKAX H HA HyNeBbIX MecTax. CyLECTRYIOILHE
BOAOOTBOALI HAa UIMTE/NIbHO 3KCIUTYaTHPYEMBIX JIMHUSX,
NPEACTABJIEHHLIE KIOBETaMH, NOTKAMW W JpPeHDKAMU, Kak
NPaBHIO, HAXOAATCH B HEYNOBNECTBOPHTENLHOM COCTOAHHH

mMboe B OTHAENbHLIX

MecTax BOOOLIE  OTCYTCTBYIOT

(norpebeHnble KIOBETHI ). KoHCTpyKLMH paMHbIX
KeNe300€TOHHBLIX JIOTKOB, JIOTKM BBIMIOJIHEHHLIE W3 1UTIAnN, a

TaKke  OONBIIMHCTBO  ApeH@MKCH,  YCTPOCHHBLIX W3
TPYOO(HnbTPOR, HE OTBEUAIOT COBPEMEHHLIM TPeOOBAHUAM MO

MX OYHCTKE W CPOKY HCNPaBHOH palboThi.

[lo3ToMy B cOOTBETCTEMH ¢ «TEXHHUCCKHUMH YCNOBHAMM
Ha padoTel NO PEMOHTY W TUIAHOBO-NPeAYPEAHTCALHOMH
BLIMTPABKE MYTH» B xoae pador MO KANUTAJIBHOMY PEMOHTY
WIH YCWIEHHUIO NyTU BCE BOAOCOTBOAHLIC W APEHAKHDLIE
COOPY:KE€HUA JAOMKHBI OLITb MPUBEAEHBI B COCTOAHME
HOpMALHOTD  (yHkimourposanund. ey cyuecTsyollas
KOHCTPYKIWA W MATCPHAN COOPYXKEHUA He YAOBNETBOPSCT
TpeOOBAHUAM N0JNrOBEYHOCTH, TO OHH JOJDKHLL MOAHOCTBIO
3aMEHATHLCA.

HMerolmneca Tunoswe kopobuarbie Me:KAynyTHeble (THn
1) >xenesoberoritbie noTkd ¢ rnybuHor or 0,75 M u BGonee
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NPUMEHAIOTCE A OTBOAd KaK MOBEPXHOCTHBIX, TaK H
IPYHTOBLIX BOJ, B TO BPEMa KaK Ha PAAE YHACTKOB NPH OTBOAC
TONBKO TNOBSPXHOCTHBIX BOZA MOCYT ObITh WCMOML30OBAHDI

NOTKWM  MEHBIUKX anbOoMe

pazmepos. [lostomy B
MpeANIaratoTes )Kene3obeToHHble NT0TKH Kopob4aTOoro ceuenus
Masibix pasMepos: raybntoi or 0,3 M no 0,6 M.

B kauectae apeHaxcHbIX TPpyD B KOHCTPYKUHH APCHAKEH
MpeIaraloTcs NOMMMEPHLIE TPyDOBl, KOTOpbIE B HACTOALICE
BPEMS UMEIOT MEHBLUIYIO CTOMMOCTB, TEXHOJNOTHUHbI 1IPU
npou3soACTEE paboT Mo WX MOHTEKY, a Takke Oonee

HAOCKHLI U NONYCKAIOT BO3MOACHOCTE MPOYHCTRH.

AnsOom paspaboran rpynno# CrielldaiMcToB UHCTHTYTA
[unporpancnyts B coctaBe: A.A. Pabosa - HavanbHHKA
OTAENa 3eMJIAHOIO NOMIOTHA HHCTHTYTA «l UIPOTPaHCTYThbY,
Kyaneuosoit 3.. - rmaBHOro vikeHepa MPOSKTa MHCTHTYTA
«mnporpancnyrs», Cradoposon EH. - 3amecturens
HAYaNbHYUKA OTAENA HHCTHTYTA «| HnpoTpaHCcny Thy»
noa pykosoacTtsom E.C. Aumwa — goxraopanra MHHTa u
B.B. [lumenosa -~ rnasHoro HmkKeHepa  HHCTHTYTA
«['unpotpancnyTe», npu odileM PYKOBOJCTBE COBETHHKA
Munuctpa nyred coobuienus Poccuiickon  (Denepativn

[B.H. umrunra]
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ANLBOM CTOHAGPTHLIX PeLeHUA BROAOOTBOAHLIX

Ancros




1. O0man 4acTn - «Cropa npaBdil [0 NMPOEKTUPOBAHHIO M CTPOUTENBCTRY.

[IpocKTHpOBAKHE 3E€MJIAHOIO TIOJIOTHA 3KENE3HBIX JOpor
konen 1520». CIT 32-104-98/ M..[998;
- «HMHCTpYKIMH 1O COACPXKAHUID  3EMJARHOIO  MOAOTHA

kenesrogopoxHoro mytH». Li[1-544/ MITC Poccun, — M.:
Tpaucnopt, 1998;

AnsOoM  craniapTHbIX  pewieHMi  BOAOOTBOAHBIX

YCTPOKCTB Ha XENE3HLIX Noporax paipabotaH s npuMeHeHus

B NPOEKTUPOBAHUHM BOJOOTBOLAOB T1PH IIPOBEACHHH YCHIEHHA H
PEMOHTOB NYTH.

AneOOM  COZEPMMT KOHCTPYKTHBHBIC PCIICHHA  [JIA

~  «MHCTpYKUMH nNO  TEXHHYECKOMY ODCNyXHBAHUIO H
ENC300€TOHHbIX JIOTKOB MAJIOW BBICOTHI M ApEHaXeH U3

IKCNAyaTauMl  COOPYXKCHHH, YCTPOMCTB, TMOABHXHOIO

COCTaBa U OpraHu3auHi ABHXKECHHSR Ha y4yacTkax odpaiueHus

THIIOBbIM  KOHCTPYKLHAM BOAOOTBOMAHBIX  YCTPONCTB, CKODOCTHBIX MACCAXUPCKHX noesziosn. LIPB-393/ MIIC |
COACPHALIUXCH B:

Poccuu. — M.: 1996:;

- «TexHuyeckux yciaosHi Ha padoOThl O PEMOHTY H [HIAHOBO-

lpenynpeanresbiod Beinpaske nytw». / MI1IC Poccnm. —
M.: Tpaucnopr, 1998.

[IOIUMEPHLIX TPYD K ABNACTCH AONONHEHHEM K CYLUECTBYIOLIUM

¢ «AnpsOOME BONOOTBOAHBLIX YCTPOHCTB HA IXENE3HbIX MW
aBToMODWIBHbIX Aoporax oo0weld cetn Cowoza CCPy,
Mocrunpotpauc, nHB. Ne 819, 1971 r.;

e «AnbOOME BOIOOTBOAHBIX YCTPOHCTB H3 CTaAHLMAXY,

PacueT xene300eTOHHbIX JJOTKOB HA MPOYHOCTE BbINONHEH
Mocrunpotpasc, uHB. Ne 984, 1975 r;

z B cO0TBeTCTBHH, ¢ TpeboBaunamMu CHulla 2.05.03-84 «Moctbt ¢

3 nonotia», M.: Tpaucnopr, 1976 r. (MIIC I nasHoe NpoIyCcKaeMbie JIOTKAMU onpeaeasnuces no metroauke CHull

= ynpaBJicHHE NYTH). 2.04.03-85. «Kanranuszauua. HapyxxHble ceTH H COOPYHEHHAD,
Anb6om paspaboraH ¢ yuetom TpeGoBanuii: |

o - «CTpouTenbHo-TeXHnueckux Hopm MIIC PO, - Henesusbie

= |

: nopord konen 1520 mm», CTH L-01-95 MIIC Poccuy,

= 1995,
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2. 7Kene3zobeToHABIE TOTKH MAA0H rayOHHBI

2.1. Obwue oannsie u obnacmes RpuMeHeHUn

B anLboMe npuBencHul BOAOTIPONYCKHLIE XKeNe300€TOHHBIC
notku rimyoutoi: 0,.3,04. 0.5 1 0,6 M.

J1OTKH NPUHATH! NPAMOYTGJIBHOTO ceueHua WHpHHOH 0,4 M
C 3aKpPyrneHHaMd aHa paapuycom 0,05 m.

Jlotkn ~ CcOOpHOH KOHCTPYKUMH M3 XKeNe3008TOHHBIX
Onoxos naunHoii 1,5 m.

Bec 6nokon cocrasnser ot 0,31 Tno 047 T.

TONMIMHA CTEHOK JIOTKA NPHHATA HA OCHOBAHKMK pacyeTa |
COCTaBMNla: B 3a1enKe 8 CM U B BEPXHEH 4acTH b CM.

bioxu NTOTKOB W3roTaBJIUBAICTCH 13

FHAPOTEXHHUECKOro OeToHa Kiacca B22.5.

MNJIOTHOTO

ApPMHPOBAHHE ONOKOB MNPHHATO CBAPHBIMU CETKAMH W3
IMalKOR rops4yekataHoin apMartypsl knacca Al auamerpom
CTepkHe 8 MM ronepevyuore apMupoBaHda M4 6 MM
APOAONBHOIO.

B crenkax JOTKOB NpeNyCMOTPEHE APEHAXHLIE OTBEPCTHA
JHaMeTpoM 3 CM, pacnonaraeéMbleé B OAWH pAN B JIOTKax

BbicoTOl 0,3-0,4 M ¥ B nBa psAja B noTkax BbicoTOM 0,5-0,6 M.

Bo u30exanue 3acopeHus, JIOTKH MOFYT 3aKpblBaThCA
KPbILLIKAMM.
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HazHaueneM JaHHBLIX NOTKOB ABJRASTCH OTBOA BAOMAbL NMYTH
NOBEPXHOCTHLIX BOJ B BbIEMKaX W Ha HYJIEBBLIX MeCTax C
OCHOBHOH MNIOWAAKH 3EMISHOrQ NOAOTHA 1 OTKOCOB.

lipy Hanuuvu

TPYHTOBBIX BOA ¥ HEOOXOAHUMOCTH

HAOHHACHHAH

UX ypOBHA JIOTKH Manoéi riayOHHBl MOryT

NPHHUMATBCA B KOMOHMHAUMM € Dpacnonara€MbIMH 1NoJ HHUMH
NPEHANAMH.

CnyOHHA noTka onpenengercs NpodHIbHBIMH YCIOBUAMH

yuacTka TnyTu. B

BEPXOBOM  CeueHHH

royOuHa N0TKa
MPHHUMAETCA MUHUMAJIBHOIO 3HAYECHHS.

MuduManeHas TayOMHa JioTKa ONPELENACTCH YCIOBHEM
APONYCKA PACYETHOTO Pacxoia BOAb! C YPOBHEM HHKE Bepxa
norka Ha 0,2 M 4 pacnoNoKEHNA IHA JIOTKA HAa OTMETKE HUXKe
OTMCTKH OpoBKH 3emMnsiHOro nonotHa Ha 0,3 M.

[TpomonsHBIe YKJIOHBI JHA JIOTKA TIPpUHMMAIOTCA, Kak
IpaBU/IO, PaBHLIMH NPOAONLHBEIM YKJOHAM TyTH. Ha y4acTkax
FOPUIOHTAABHLIX TUIOIHAROK MHHHMAJbHLIM YKIIOH AHA JIOTKA
nHazHavaerca He menee 0,002

PaccTosHue OT OCH NYTH JI0 OCH JIOTKOB JAOVDKHO OBITL HE
meree 2.1 M.

KOHCTpYKUIMM JIOTKOB TNPMMEHSAIOTCA B panHoHax C

pacyeTHOM Temneparypoii Bozayxa He Ruxe MuHyc 40°C.

ANbEOM CTOHAOQPTHLIX PeueHWA BOA0OTROAHLIX
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Moar. ¥ AQTC BaoM. wvHe N

mHB N noan

2.2.Fudpaenuneckue xapakmepucmuKi
B coorBerctu ¢ CHull 2.04.03-85. pacuerHhie

pacxoibl AOWKAEBBIX BOA Qpucy, J1/C ONPEAENAOT MO Gopmynie:

: Qpacu = Qpaca F (1)
A€ ‘(pacy — BEMUMHA CTOKA, JI/C Ha | ra:

(2)

F - nnouwans sonocbopa, ra;

Z, N, A — IMIIHPUYECKHE TIApaMETpsl, IPHA pacuerax CToka
MOXeET ObITb NPHHATO ¢ nyTeBOH ctopoun z = (0,125, a co
ckJionoB z = 0,064,

. igP Y
A=¢q,,20"11+—=—} ; (3)
lgm
Q0 — WHTSHCHBHOCTL JHOXKAA, J/¢c Ha 1 ra

[POAOIKHTENLHOCTBIO 20 MHH npu Po = 1 rog, m, — cpentee

KOJIHUECTBO JIOMNEH 33 roi, n, y - INOKA3ATENM CTENEHH,

NMPUHUMAIOTCA B 3aBHCUMOCTH OT KJAMMATHYECKOro paioHa no
qepT. 1 v tabn. 4 CHull 2.04.03-85;

P — uepdon ONHOKPATHOrQ NPEBBIUIEHUS pacueTHOI
UHTEHCHBHOCTH JO0XAA, corjnachHo Hopm CTH L-01-95 nas
KIOBETOB W JIOTKOB B BBIEMKAX JHHUA CKOPOCTHBIX,
ocoborpysonanpaxedHslX, | u Il kareropuii caenyer npuusts P

= 100 ner, nuuuit III kareropumn - P = 33 rona u auuuii 1V
xareropuy - P = 20 ner;

1
I
Ko

L
MacT|Naok. | Mogrmes

[, — pacuyeTHas NOpPOJOIKHUTEIBHOCTL  NPOTCKAHUA
AOXACBLIX BOA, MHH, onipeaensercs Kak t.=t, + 1. ;

t, — BpeMa A00eraHHa JOXAECBLIX BOI NO TMOBEPXHOCTH
CKJIOHA BbIEMKH K C TyTEBOMH CTOPOHBI 1O NOTKA, {; =3-5 MHH,

t. — BpeMsa poderaHma J[OXKAEBBLIX BOJA MO JIOTKY IO
PACHETHOrO CeueHns, MHH:

_1s Le
tﬂ = B"(')' "I;r::- (.4)
L. — Ondda pacyeTHBIX YUACTKOB IOTKA, M,
V. — CKOpOCTB ABHMKEHHA NOXKAEBHIX BOJ B KOHUE
pacUeTHbIX YHaCTKOB JIOTKA, M/C, onpeAenseTcs no Gopmyne
]
If’C:LRE"Jﬁf, (5);
g
I — npoAONbHBIA YKJIOH JIOTKA,;
R — runpasayueckud pagHyc, M; ofpeaeasercd no
hopmyie
R=w/,y, (6);

rac @ - miomanb *xXHBoro CEYCHUA nNoToKa BOJABI B JIOTKE

B DACUETHOM CeuYeHWH (NpH pacueTHOH riyOUHE BOAHOrO
noToKa hy), M;

Y - AJMHA CMOYMEHHOTO NEPUMETpPA BOAHOrG MOTOKA B
pacueTHOM Ce€YEeHHU (NMPU pacyeTHOH rnybrHe BOAHONO MMOTOKA
hy), M;

n; — kKO3 )HULIHEHT HIEPOXOBATOCTH CTEHOK M JHA JIOTKA,
A8 OKeNe300€TOHHOrD JNoTKa KO3(pPUIHEeHT rHApaBIBYecKON

HIEPOXOBATOCTH MNP OOLIYHOM COCTOAHHY TIOBEDXHOCTH N, =
0016.

MXE/l Tvwapopavueckue xapaKTePUCTUKM

R i _ e e —— e p—— T




BLiOop raydHIbLL JIOTKA OCYIUECTBIAACTCS METOMOM
TOCNE10BATENbHbIX NPHOAWKEHKI, 33a1aBaACh BEJIHYHNOI
pacueTHofl raybuunl BOoaHOro noroxka hy v ao06GHBanChH
PA3HOCTH B PacHerHOM pacxone B HH30BOM CEMEHIN C
HPOHYCKAEMBIM PACXONOM TIPH 3a1aHHOM 3HaucHun hy B
npenenax 5%.

[Hpwmep. [l yenosuin awmiiy Carikm-llemepbype  —
Mockea MUKCUMQIbHGITE  DACHemibll  pACX00 8  HACH,
3acucsiifell om  pPaiiona  pacnolOXcenisl,  6O03HUKAEH  HpU
CRCOVION|IX NAPAMEMPax:qsy = o0 e wa 1 2a, n = 0,71, m, =
150 1y = 1,54 (wepm. I v mabn. 4§ CHull 2.04.03-85).

Credyem ommemume, YMoO 3MU VCROSHHA HEMHIONCH
MUAKCUMANbHBIMU O3 6Cell meppumoptin Poccuit, HCKRIOYL

nugnegvie  panouul  (Ceeepnozo Kaskaza u  Hanshelo
Bocmoka.

B mabn.l onst krnumamuveckux  yoaosudl
Caukm-Ilemepdype—Mockea  npugeodenu:
2UOPAGINYECKIE XAPAKMEPUCMUKY  Onst
ybunst, npu wpune ona 0,4 m.

JNEHU

pacuennivie
JOMKOB  Maroil

Tadbmu@ |
[ipaBanyecKite XapakTEPUCTHKIE HPAMOYIOJLIUBLIX KENE300€TOHNHBLIX NOTKOB HIHPHHOIT 0,4 M

'ayGuna | Jlnnna Y KJOH siHa 10TKa

BLICMKH, | BblEMKIE, 0,002 | 0,003 |
M M hy. V.. Qpuc » )., Opac - |
B At m/cek | a‘cex | am/cek | n/cek M M/CeK | nlcex |

200 0,13 | 048 | 257 | 0,57 | 280 0,11 0,71 31,1

2 | 600 | 020 | 057 | 443 067 | 497 | 017 | 085 | 57

| 1000 0,23 0,60 54,8 0,72 62,2 (0,98 73,9

055 | 396 066 | 432 081 | 475

0,63 66,7 0,75 74,4 0,95 85,53

0,66 84,5 77 93,5 1,00 110,7
(1,59 53,4 L. 0,70 57,9 0,87 63,8 |

067 | 932 | 033 | 081 | 1043 100|118

(), 7(} _l [14,5 r 0,40 (0,85 130,0 1,07 1500

My - 21YOUNHU BOOHOCO IOMORA G HI30B0M CCYCHIN ADNKY
V. = CKOPOCIB OBUNCCHISR QONCOCEBLY B0 & HUTOGOA CEMCHNN IMMKU
Upae = PACYEMHBLT PACXOAD 80ObI 8 HUZ0B0M CEHCHUU HOMKU

MXbE /]

MnapapAnUeCKUE XARAKTEPWUC TUKM
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CxemMo 3aorpy3xkm N 1
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eTHLE CHh/ADBLIE BO3gencCibBrUA N JCKH/ANH

Onpe gepneHue pacue

Cxeriel 30rPMXEHURA W

OT NOCTORHHOM HOFPYIKA
(408N MOYHTO 30 CTEHKOMMK)

OCHOBHME MOEXDAHME

e oacnpe
AEnEHUA TOPH
SOHTOMNOIQ

AQRARHHMA CT
SQCAINKA

AGHHWE, ex H, Kn,

NPUAHATEE B POCUETE

II Cxenu saredaKkmu N 1

EH A
B B

THOrO FOPHA30OHTONLHOTO AOB/IEHMA HO CTEHKY A0TKO Cnpeaenerme ycwnum &
. RGoUETHOM ceueHian SR

CoumMMaopHOe rOPHM3ICHTO N
HOE AQBACHAE

CymMMapHan
SN0 AQBNE—

OT BPEMEHHODPA HOMrPX3H
NEPLAGROPHGM HO J0QCWNK

TP pachee seng-—
HAR RIOBNEHMAA OT
NPMA R APHHOID CAOA

IH Cxema 3arnuauu N c

HH | |
B B
e 0 G134

rP2ATO
A
B
e 0,292 0,940
0,14 0,009
e, 0 (0134 ée : 0,340 I 0,068
s - _ | 2 e R | |

Cxema aagrpyaku N 2

1.0everHuA apcC 3 t.0sveMiHun BEC
redMTo =181/ rosHTa =187/M 3

2MroA BHNTe.THEHUA chran =30°
=33*-9%=30" dYraosn aHyTREHHERTO

I=tg 45"~ ~#)=0333 ToeHua  =35'~5°=30°

4.Yron TREHWMA TDM—
4 PoaHoMePHO-pPOCN™

Ta o crernkm- 0=0
PRASNAEHHOA HOMPHAKO SUFOAN HOKADHO
Ha
g=8.37/n

CTeHKK K BEPTHNO-
m =0

3. Toapai nevae- - 2 ne—

ABHHOMO CAOA 3GCW— SK=cas © 30°=0.73

i h,= 3 056 »

6. Koaessumerit ne-
PETPU3NA N, =14
—l'l'H—l

L.PacyerT cOCTABRAGH C JUPTOM TDPBOBOHMAA
CHull 2.005.03-84 ’MocT v Tpusw. HonMu
MBOEKTHUROROHUR",

2. JOTKM PQCUATOHE HO BO3ALACTAUE

BPEMEHHOM QBTOMOBW/ALHOR HArpN3kKM AK,
K=8, DGBHGHEDHEI-"DGGHDEAEHEHHIJHE
Hareyaka ot Kotorom q=8,0 1/mM
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3. Apenaxcu us nomepnsix mpyb yCTPAaUBASTCA APEHAMHLA (PUILTP, NPENATCTBYIOUIMA BbIHOCY

MENIKHX “ACTHIL B APCHAN. |
3. 1. Obdwue dannsie u ob.aacnts RPUMENEIIIA

B anpbOMe npusenetini KOHCTPYKIMH ADSUANKEH U3

KoHctrpykuusa rpybuatoro apeHaxa 4onkia odecrneunBars
ANATENBHYIO  padoTy De3  3acopeHHs, HMETb  BO3MOXKHOCTD

NOJMMEPHLIX TPYO, NPHUMEHAIOWIWECS AN  OTBOAA
' KOHTPOJAMPOBAaTbL  YPOBEHb  BOAbI M AOMNYyCKaTh  NpH

HEOOXOAUMOCTH BOIMOMHOCTh NPOUHCTKH.

FPYHTOBBIX BOA OT OCHOBHOH TIUIOUIAAKY BBIEMOK ¢
HYAEBBIX MECT.

ITpononbHbIA  yxJOH aApeHaXka MNPWHUMACTCA PaBHLIM

OTBOA TPYHTOBLIX BQOJ OCYLIECTRIAETCA B TOM
| YKJIOHY TMyTH, HO, Xak npaeuno, He wmenee 0,003, B

Clly4dae, e€cnu TpeOyeTcs MNOHWMKEHHE HX YPOBHA IO
HCKTIOYHTENbHBLIX CNy4aaX JIONYyCKAeTCA YMEHbUIATH €ro 1o

0,002.

Komnnexkr  aApenaxHbix TpyO  AOKEH  BKNOHATE!

ycnoBuaM  obecneyenust  necyuieid  cnocobnocTm

TIIMTHHHACTbLIX I'PYHTOB ICMITAHOIO NoNOTHA HIIH

NMPefoTBPALLEHHA UX NMYYESHHA NP MPOMEP3AHUH.

HEMOCPEACTBEHHO TPYObl C BOJONPHEMHLIMHU OTBEPCTHAMM B
Jpenaxx ¢ npumeHeHMeM NOAMMEPHBIX  TPYD

BEPXHEH rIONOBHUHE, MVipTel COCAHHHTENbHLIE, TPOHUHWKH C
COCTONT 3. HEMOCPEACTBEHHO IPEHANKHOT O

HabnioaaTenbibLIMA CKBKHHAMH, KPLIHIKH A
Tpybonposona, nabnioaaren bHbIX CKBAXKHH,

HAOMIONATCABHBIX CKBAIKHH.
ApeHAKHOro dHUALTPA W KOHCTPYKIMH  BbINYCKA )
p— [lonyumepHbie TRYOR MOFYT TaKXKe COSNHHATHCA B NOAEBLIX
ﬂ p .' r

’ YyCNOBHAX B eAuHbIR Tpybonposoa OGe3 npumenenuns mydrt ¢

NOMOILBIO CBAPKH.

Jlpesak ans oTeoAa BObI OT OCHOBHOH NAOULIAAKH
JEMISHOrO MOAOTHA  YCTPAMBALTCA  TOAKIOBETHBIM

B apenaxax ana  oCywieHHs  OCHOBHOW  IUTOLIIANKM
(BLIEMKH W HYJIEBbIE MECTd Ha Neperonax) ¢

3EMITAHOTO NOJIOTHA NPUMEHAIOTCH TPYOLI K (haconHbie neTanu K
PACNONMKEHUEM HAA HUM KioeeTa (noTka), OTROAAINErO
HUM, H3MOTABIMBACMLIE W3 TEPMOIUIACTOB:  [MOMUAITHIACHA
HH3x0ro W Bhicoxkoro  aasnenwa  (JIHJ  w»w  TIBJ1),
Heractupuumposaudoro nonapuawaxaopuana  (HIIBX) w

nonunponuaena (I11).

NOBEPXHOCTHYIO BOAY HAHW OeCKIoBeTHBLIM  { HHU3KHE
HACLINH, MEKAYITYTbE).

TpyOonposoa w3 nosivMepHuIX TPYD yKNaabiBaeTcs
B Tpamueio na raybouny 1-2 m. Boxpyr tpybonpoBoja

ANLBOM CTOHAOPTHLIX PEUeHWUA BOAOCOTROAHLIX |

o
-
MCTPOACTB HO XeNe3HLIX AOPOrax
-
A

flpeHoxm M3 NOAUMEPHBIX TPY6. | P | 22 |

Osuue AOHHLIe

2
. L.
BHC  [Aumma e, . A 0BAACTs MBUMEHEHWA
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3.2. Apenadcuolit mpybonpoeoo

TpyOsl, HCnonb3yeMbie B Apenaxe, MOTYT ObITh Kak

HanopHble, Tak M Oe3HanopHele (KaHAMH3AUHOHHbLIE M

BOZIOCTOMIbIE), BbinyCckaemsble B coorsercTein ¢ 1 OCT
18596-83, TVY 6-19-307-86, TY 6-19-231-87, TY 6-49-4-

88, TV 6-49-0203534-94-93, TY 38.102100-89.

uamerp TpyObl (IpHHUMAETCA B COOTBETCTBHH C
rUAPaBANHECKHM pacHeTOM pacxoaa BOALI B APEHAX.
[lpu >TOM MakcuManbLHbLIA nponyckaeMeld  TpyDOit
pacxod BOAbI AOJKEH NpesblliaTh PacyeTHOE 3HAYEHHE
pacxona He MeHee ueM B |5 pasa. MwuHumalibHbINA
BHeIUHN auamerp TpyOd npuHumaercs 160 mm. Jlid
OTBO/Ia BOZbl OT OCHOBHOH NAOIHAAKH KOPOTKUX
yuactkos (250-300 M) Ha HyneBblX MeCTax U B
HETVIYOOKHX BBHIEMKAX OONYCKAeTCA BHEUIHUA Juamerp
TpyO ymenbiwiath 10 110 Mm.

Haubonblipe pacyeTHbLIE NPOMyCKaeMbie pPacxojsbl
BOoAbl no Tpybam Q H CKOpOCTH JBMXKEHHS BOAbLI V B
3aBUCHMOCTH OT BHYTPEHHEro auamerpa TpyOdbl 1pu
pa3iHvHbIX YKJIOHAX NpuseneHsl 8 Tabn. 2.

TonuiuHa creHok TpyObl NPUHHUMAETCH, U3 YCNOBUS
BLIACPKHBAHUA HWMH NPH MHAPABAWYECKHX HCTILITAHHAX
naenenns 0,4 MIa. Ipu rny6une apenaska Menee 1,5 M
OT JAHEBHOH [MOBEPXHOCTH M PACNONOKEHHH  €ro
OpoAOJIbHOH OCH  OT TOpuOB uwifal He Onnwe 2 ™
NONyCKaercs  NpyUMEetsTh  TpyObl,  BbLUEPKHBAIOUIHE
nasinenpne 0,25 Mlla. B 3asucuMocTH OT BHeluHero

nuamerpa TpyO B 1abn. 3 npuBeAeHbl TOMUMHBI CTEHOK H
[MOrOHHLIA BEC.

Jomuna Tpyd npunnmaerca 10 M npn QOCTaBKe
WKEJICIHONOPOXKHBIM - TPAHCMOPTOM W 3-6 M NpH  JIOCTABKE
aBTOMOOHNIAMH.

TabGnuna 2

[Iponycknasn cnocobHocTh TPYOONpoBOAOBE

Btlﬁ- Cymmaptetii pacxon soabl Q B 1/cex 1 CKOPOCTH |
PEeH- ABHICEHHS BOJbLI ¥ B M/CeK NPUH NPOAOSIbHOM YKIIOHE
H i TPyOhi |
InHa- | |
MCTP . —
TpyD 0,004 0,005 0,006
MM | ) erh v Q oy "Q v |
100 | 39 05/ 4,5 06 | 5.1 06| 55 0.7

I

150 ' 03105 |11.5] 0,6 1132 0.7 |14.8(0.8[16.2|0,9]

——

200 {20,0] 0,6 {24,5| 0,8 [ 28,3 0,9 [31,7|1,0(34,7 1,1

250 36,2 0,7 'Lit4,4' 0,9 515]' 1.0 {573]1,2]62,7]1,3

[loBepxHocrb Tpy® B cooTBercTuu ¢ ['OCTom anomxHa OniTh
poBHOK 9 rnankoii. HonyckaloTcsi He3HAUUTEMNLHLIE Clenbl OT
(POPMUPYIOILEND H KAJIMOPYIOWETO MHCTPYMEHTA HA HAPYXHOM
MOBEPXHOCTH TpyObl, @ Takwe yrayObneHust oT MapKHpYyrIlEro
ycrponcTsa rayOunoit He 6onee 0,5 MM, Ha nosepxHoctd no
TOPIY HE QOMYCKAKTCA TPEIUUHL!, (1Y3bIPH, PaKOBHHBI 1 NIO0bIE
NOCTOPOHHHE  BKJIIOYEHHA, BHAHMLIE 03  npHMeHeHus
YBEIHYUTENBHLIX NpHOOPOB, CNEJAbl  XOJMOAHLIX CMAaeB M
PAINONCEHUA MaTepuana.

- Uan. fkonw, | fucT|Naok. | Moan. |Aata

[IPeHAXHbLIM TPYBOMPOROL,

—— i ——— y T
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Tabnuua 3. KoHiibl Tpy® nomkubl ObITH OOpeszans! 0€3 3ayCeHUEB

TonuuHa cTeHok & ¥ norouHslil Bec P Tpy6 MepneHaHKynIspHo Ocd TPYOHbI.

Mare- | Hopwma- [1pu maBa€HHH | Hpu JlpeHaxcHble BOJOMPHEMHBIE OTBEPCTHS BLINOMHAIOTCH B
pUan | THBHbIHA 0,25 Mila | naBaeHuH - ,
o6 | noky- | Bepxued nonosude woHTypa Tpyb. Ilo d¢opme orBepcTus

MEHT BLITIOJIHAIOTCA  KPYTNIBIMH - WM WIEAEBHAHbLIMH.  JlHamerp

OTBCPCTHA HJIH UIHDHHA UICIIH H UX KOJHWHCCTBO B CCHCHHH, 4

TakKke war (A) B NPOACALHOM HANpaBNE€HUH AOMKHE!
COOTBETCTBOBATL PACYETHbLIM  3HAYEHWUAM, TIOAYYEHHLIM B

npoekTe. IIpyH 3TOM HX cyMmapHasa naowane 40mxHa ObiTh He
mMeHee 350 % or mnowaan noBepxHocTH TPyOul. OO6bIUNO
NHAMETP OTBEPCTHA HAH LUKWPHHA UIENH npuryMaercst 3-10 mMum,

andua wend - 30-50 MM, Pasmep BOAOAPHEMHBLIX OTBEPCTHH
[POBEPAESTCA yCJloBHEM M30ewaHUs MpoBanTuBaHUA 4acTHL

NPEHAMXHOTO 3aN0JHUTENS Yepe3 HUX B NPEHAXHYIO TPpYyOy.

OTtBepeTus BbIOJIHAKOTCS CBEpPJICHHEM HAU
p ppe3epoBaHHEM H HX NIOBEPXHOCTHL AOJKHA ObITL €3 3ayceHues
§_ B HE UMETh TPElUH, Ny3bipeil U PAKOBHH.
E-,. (DacoHHbIe AeTanu APEHaXHbIX TpYO (MYy(QTbl, TPOHHHKH,

HabNONATENbHbIE CKBAXXHHblI) AMIKHBI ObiTe BbLINOJHEHBI H3

TOr0 € Marepuana, 4to U camu TpyGsl. Paizmepbl GacOHHbIX
neTanei ¢ aonyckaMu AoKHbl obecneunBaTh HX CBODOIHOE

COEAMHEHHE B MOJIEBbIX YCIIOBUAX.

{lpeHaXHbIM TPYBOMPOBROM

.
'._
Q
o
b
C
o
o
-

[pumeuanue. [na mpyb uz [II1 oannste npugedensr no
CpeoHeAy muny, evlOeprucuearotjue oaarentie 0,6 Mna
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3.3. Apenaxcubiu Gpuiasmp
Bokpyr AperaxHoro TpybonpoBoaa yCTpanBacTCs

¢unbTp. KoHCTpyKUHst (QHABTPE NPOEKTHPYETCR  H3
YCJAOBHI HEAONYLUIEHUA BbIBANTHBAHHSA H BblHOCA MENIKNX

4acTHI MO rpaHuilaM GuibTpa C TPYHTOM W APEHAXHOil
NPUBOASALLMX K 3aCOpEHHI0  JpeHaxka. B
MarepHana unbTpa
3ANONHUTENA) HCAOALIYIOT Lieheub, rpasBuil, a Takie
KPYNHO- WIH CPEAHE3IEPHHUCTHIH NECOK.
MaTtepuan APEHHPYHOWEro 3anoJHUTENA JIOJDKEH
HMETb NACTIOPT, B KOTOPOM NPHUBOAATCS HaHMEHOBAHHE,
PE3YIibTaTbl

KaueCTRe (ApeHaxaioro

AHANIH30B Ero  rpaHyJOMETPHUYECKOro
coctasa v kodppuuuenta Quabrpaunn. llpu 3TOM
MaTepHan ApEeHUPYIOHICro 3anOaHHTENR A0NKEH HMETD
KO pulHeHT QuabTpaliiy He Menee 15 M/cyTku, a ans
NnpeoTBpallleH s cy(o3un
KOYpMHUKEHT PasHOPOAHOCTH TIPaHYIOMETPHUECKOrO
COCTABA APEHUPYIOWETO 3anOoSHUTENS AOMKEH OLITDh

Ueonn He Gonee 20.

MeXaHuueCKon

IIpt npUMEHEHHWH B KA4YECTBE APEHHPYIOUIETO
3AMOJIHHTENs MAaTEPHANIOB KPYNHbIX (pakunil (tedHs,
rpasis, rpaBeiuCTOrc NecKa) Ans NpejoTBpalleHus ero
KOJIbMAaTallMK MENKMMH 4acTiuaMu TpyHTa no €ro
KOHTAKTY ¢ BOJAOHOCHBLIM
QUALTP U3 reOTEKCTHAA.

'PYHTOM  YCTPaHBaETCA

IHpu NnpUMEHEHIH B KauecTse

. e
3aN0MHHTENEH NeCKoB, ¥ KOTOpbIX D7y 2 — nipi 1eNieBHAHbIX

J3
i e ",
1+ﬁ

BOAOMPHEMHLIX OTBepcTHRX (rAe € - wHpHHa enH Hin
AHAMETP BOAONPHEMHONO OTBEPCTUA JNPEHAKHON TPyObl) And
NpPenoTBpaLlieHds  BLIHOCAZ  HacTHIL  3aNONHHWTENS
00OPAUUBAETCA NEOTEKCTHIIEM,

3 9TOM BapHaHTE TAKKE YKIAAbLIBAKOT MeMOpany u3
FEOTEKTHNSA [MOBEPX Necka s 3alWUTBl OT 3acOopeHHda npu
NPOX0J€ TOBEPXHOCTHLIX BOA. ECNU yCNOBUE NO KOHTAKTY
MEWKTY JAPCHHPYIOINM 3amOIHUTENEM MECKOM W OTBEPCTUAMH
ApEeHaXHOH TPYObl BLINONHAETCA, TO RONYCKAETCA NPHMEHATH
TpYDY 0€3 €€ 00epTKY reOTEKCTUNEM,

TonuHAy 3acCbLINKH TpPaHILEH APEHAXKHLIM 3aNONHUTESNEM
Haa TpyOOH npUHUMAIOT He MeHee JABYX €€ IWaMeTpoOB.
OCTa/ibHyl0  4acTbh TpaHWIEH  3anOJIHAIOT  APEHHPYIOLIHM
CPYHTOM, WMEIOHM  KodP@uillieHT QUAbTpallii He MeHee

kosthduumenta  QuapTpallii  rpyHTa,  NpHIEraluiero K
TpaHllce.

JIPEHUPYIOULHX

BOAONNHEMHBIX oTBEpCcTUdX U Dy 2 NpH  KpyribiX

TpyOa

| COTEKCTUNRL AN PEHAXHOro GuiabTpa noadipaercs,
HCXOAA U3 YCIOBHHA:

NPEAYTNIPEKAEHHA €10 KOJIbMATAKA MEJIKHMH YACTHLAMMA,

BbIHOCA MACTHIL CPYHTA UMK APEHHUPYIOLIETO 3aNONHUTENSA B
TpYOY;

obecnevyeHus AOCTaTo4YHOI QHABTPYIOUIEH CnocoBHOCTH,

obecnevyeHu s ero NpOYHOCTH NPH MOHTAXE.

S I O I S
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['€OTEKCTHIIb MOKET NPUMEHATLCA KAK HETKaHbIH,
TaK H TKaHbif.

['eoTekcTunb BbLIOApaeTCs B 3aBHCHMOCTH  OT
rPaHyNOMETPHUYECKOrO COCTaBa [PUNEraioller0 K HEMY
C BHeWHEH CTOPOHLI TIPYyHTA UKW APEHHPYHOLLEro
3AMOJNHHTEA.

JUis npenynpexiaeHna KOJbMAaTaund TEOTEKCTHIA
ypdekTusHblii pazmep ero nop Oyyw (onpenenfseMsiii
HCNLITAHHAMH B COOTBETCTBMH ¢ «TeXHHUECKHMH
YKa3zaHUAMH HAa [MPHMEHEHHE MNEHONONHCTUPOAA |
reoTeKCTUNA 0NOpH  YCHUAEHHUUM OCHOBHOH mIolLAAKHU
3EMIAAHOrO MOJIOTHA ©€3 CHATHR pebCOLNanbHOI
peweTk» 1999r) nomxeH ynoBReTBOPATh KPUTEPHUAM:

a) ana rpyHToB npu Dyy £ 0,06 MM (KOHTAKT
[eOTeKCTHNA C BOLOHOCHBIM CJI0EM )

Ogow < Dgs 1 Ogyw < 10-Dsg,

0) nna rpynros npu Dyz > 0,06 MM (kouTakT

reoTeKCTHAA ¢ BOAOHOCHBIM  CJIOEM  WAM €
APEHUPYIOUIHM 3ATIONHHTENEM)

Ogow €Dgs 1 Oogw £ 5-DypNUsonno .
rine Dig Dao Dso Dgo v Dgs —  nnamerpsl vacti
rpyHTa WiH APEHUPYIOLLErO 3aMOAHHTENA (CNOA, OTKYAA

MPHTOK BOALI K TEOTEKCTHNIO), MEHbIIE KOTOPOro
coorBeTcTBEHHO 10, 40, 50 60 u 85 % uacrui no pecy;

U(,,n,rm — Df,u ] Dm Kﬂ?lﬂbfbl’il[HEHT
Pa3HoOpOAHOCTH FPAHYAOMETPHUCCKOIro COCTaBad rpyHTAa
HWIHK JIPCHHDPYIOUIETO 3aNOJHHTENA.

|

8
-
0
-

[Tpu 3tom senuuuua IhdexTuBioro pasmepa nop Ogyw
BbibHMpaeTca Kax MOKHO OJMKEe K MaKCHManbHO BO3MOXHOIT
BeJIHUMHE U Sonbiie senuauHb 0,2 Dy

| Ipenynpexnenune aslHoca 4acTHL rpyHTa B APEHUPYIOUIUH
3ANOJIHUTENE YEepe3 TEOTEeKCTHNbL (KOHTAKT €  BOAOHOCHDIM
CNOEM) JOCTHraercs NPHUMEHEHHEM 'MATepHana ¢ pasMepoM
3(pPexTHBHBIX NOP B npeaenax
0,06 MM < Oyow £ 0,2 MM,
Kpome  sejiHUHHbL  3QEKTHBHOCG  pasmepa  nop,
FEOTEKCTUID NpOBEPAETCA Ha NOCTATOHHYIHO

BOAOTNIPOHHUIIAEMOCTL Y (cex’'), KoTopas AOMXKHA YIAOBIETBOPATh
YCIOBHUIO:

.

Y= Ko : dieo> 107K, - 1Na BRbITEKAHHA
BOAbl B TEOTEKCTH/AbL U3 IOPEHUPYIOWMX TPYHTOB, BKJIIOUAS
MECKH ¢ KONHUSCTBOM ITTHHHCTBIX 4acTHll 10 3% no Becy o

X 3

V= Kiw : 0> 107K\, - 204 BbITEKAHUA BOADI
B I€OTEKCTHIL H3 MIHHHCTBLIX FPYHTOB U NIECKOB € KOJIHYECTBOM
FITUHHUCTBLIX HacTHl bonee 5% no secy,

rae Ko B Ky = ko3pduiuedtsl GHAbTpaLIHN

reOTEeKCTHAA W TPYHTA, H3 KOTOpPOrQ BhLITEKAET BOJAA B

reOTeKCTHIIb, M/CEK,
Opeo — TONILMHA MEOTEKCTHIIA, M.

{IPEHAOXHbLIA PUNLTP
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| 'eoTekcTHib, nonodbpaHHslii N0 THAPaBIHYECKHM

CBOICTBAM, NMPOBEPICTCA HA MNPOYHOCTb MPU MOHTANKE. .
[Ipy NpUMEHEHHN B Ka4ueCTBE APCHHPYIOHIEH 3aChINKH
NECKOB JONYCKAaeTca K YKJIAIKe reoTeKCTUIb 2 Knacca
NPOYHOCTH (B  COOTBETCTBMH C  KJACCH(UKaLMEI
«HMHCTPYKLIMH 110 WCIIOJIb30BAHHUIO TEOTEKCTHUNER U
[EOCETOK B JOPOMKHOM CTPOMTENLCTBEY) H TNPH 3aChINKE

M3 HIEOHA — TreOTEeKCTHJL 3 Kjiacca TIPOYHOCTH.
[lokazarenn cBOWCTB reorekcruned 2 v 3 kiacca B
COOTBETCTBUHM € «MHCTpYKIMEH DO UCNOJL30BAHHIG
[EOTEKCTUIICH M I'EOCETOK B JOPOKHOM CTPOUTEILCTBER
NpuBeacHB! B TabN. 4.

Tabnuua 4

[loxazaresu CBOICTB reorekcTusiedn 2 W 3 KJaccos
NPOYHOCTH

Knacc HeTkaHbpll MaTepnan

NpoYMHOCTH | Yceunne npo-| Ynehb-

FCOTEKCTUA | AaBSIUBAHUSA Has Mac-

wrrammom, kH | ca, r/m’

Txaueiii MaTepHal

[Tpouno- | ¥ aens-
CTb HA | Has Mac-

pa3pbiB, | Ca, r/m°

_ KH/m i
100 { =30 = 160

>2150 | =35 > 180
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4. Ilepexo0bt 80000ME0008 HOO HCEAEIHOOOPONCHbIMIL
Y MAMI

4.1. Obuue oannsie u o6AGCMb - NPUMEHENHA

Ilepeceuenne  BOAOOTBOAOB C  XeA€3HOAOPOKHBIMH
NyTAMH YCTPAHBAETCHA, KaK NPaBMIO, HAa CTAHUHAX B Cliy4ae
HeOOXOAHMOCTH OTBOJA BOABI H3 MEXKAYNYTHHE B MOJEBYIO

CTOPOHY KO0 npU HEOOXOAHMOCTH NEPENYCKa BOAbI ¢ OJIHOM
CTOPOHBI CTAHUUWH HA JAPYTYK.

na oTBOJAA BOAB OT OCHOBHOH MAOLIAAKH 3EMIAHOIO
MONOTHA M MEXAYNYTHOrO H[pPOCTPAHCTBA B KaudecTBE
APOAONLHBIX BOJOOTBOAOB MpeaycMaTpHBaIOTCA
KEJIeI0OETOHHBIE JIOTKH W APpEeHaXH W3 NONUMEPHBIX TPYO, Ana
KOTOPBIX M A0MKHR OpiTe paspaboranul nepexonwl non
AKENCIHOAOPOKHLIMH NIy TAMH,

Buibop Mecta nepexofaa NpPOEKTUPYETCA M3 YCNOBHUA
epeceyeHa BOACOTBOAOM fI0  BO3ZMOXKHOCTH  MEHBLICrO
KOJIMUECTBa NyTeh. HexenarensHbiM Tak»Xe ABNACTCA I1E€PEXO/l
BOLOOTBONOB TIOA CTPEAOYHLIME NEPEBOAAMH.

B 33BMCHMOCTM OT THNA NIPOAONEHOrO BOJAOOTBOAA W
pacxoana Boabl B AabDOMe  NpUBEACHBT  NEPEXOADL,
BBITIOJHIEHHBIE H3 XKene300STOHHRIX TpyD orBepcrHem 1,0 M,
Kene300€TOHKBIX - MEXAYHINATBHBIX A0TKeB rnybuuoid 0,7 M
WIH NONUMEPHEBIX TpyO & 0,16 M.

Bapuant nepexoaa ¢ Kene3o0eTOHHBIMM  TPYyOaMHu

HCMIOJNL3YETCA, B OCHOBHOM, NMPH HEOOXOAMMOCTH NEpEnycka
BOAbLI M3 HENe300eTonHbiX NOTKOB Npu pacxoje soast or 0,19

3 3 .
Mm’/cex o 2,2 M’/cex, npu pacxoge soabt a0 0,19 m’/cex ans
nepenycka BOoAbl HYepe3 nyTH MOryr ObiTb NPUMEHEHE

1
I I T T A
Uan. [Konws (e [Ngok. | Noarmes | Aara
I R A

xene300eToHHble MeAYIUnanbHeie JTOTKH rnyOounoi 0,7 M, a
BAPHAHT ¢ NMONHUMEPHLIMHA TpyOamyu — NpH NEPenycke BOAbI W3
JADECHAXEHN. |

[Hpu wucnoab3oBaudW JUIA NEpexoAa Kene3o0eToHHbIX
TPyO paccrofguue OT NOAOILBLI penbca A0 BepXxa TpyObl A0MKHO
61T He MeHee 1,0 M {Tpeboanne CHull 2.05.03-84 n.1.8 1.1).
MHUHUMANEHOE paccTOAHKE OT OJA0MIBLEL  penkca A0 /JHa
MEXAYIUAILHOre JoTka aomkHo Owts 0,79 M, npu
MCMNONbL30BAHUH JIOTKOB ¢ PACMOPHBIMU KPLILIKAMH PACCTOAHHE
no ava norka aonyckaerca or 0.85 M no 1,5 M. MudumaneHasn
rnyfuHa pacnonoxenua noawMepHoi Tpyobul npuiumaercs 0,6
M OT HM3a 1nan.

YXN0OH nepexoacB UIA UCKMIOUEHUA 3acTOEB BOALI H
Gonee BLICTPOrD e 0TBOJA npuHUMaerca He Meree 0,005,

4.2. Tunet nepexooos

B ansbome npeacraencHbl 4YeTnipe THNA NEPEXOLOB
BOAOTOKOB MNOA JKEJIE3HOAOPOMHLIMH ITYTAMH (CXE€MBI Ha
nuctax 36, 38, 40 u 42):

[ THRD — nepenyck 4epe3 KENEIHOAOPOKHBIH NYThH
BOJIOTOKA U3 NPOARONELHOTO NOTKA B APYroit NPOACABHBIH JIOTOK
Acnes3oberodHoil TpyOoit Oe3 BoponpreMiibix KONOALIEE;

Il TMN — nepenyck 4yepe3 CTaHUMOHHBIC ITYTH BOJAOTOKA H3
MPOJIONBHOrO NOTKA B APYrod  npoaOsbHBIH  JIOTOK
aene300eronsoil Tpyboi ¢ OIHOBPEMEHHBIM NPHEMOM BOAbI U3
APEHAXKA, PACHONOKEHHOIO B MEXKAYITYTHE,

H1 Tun — nepenyck uepes nmyri BOAOTOKA H3 NPOAOJIBHOIO
NOTKA, PACMNONOKEHHOTO B MEXIYIYThe, B APYTOH NPOJIONbIIbIH
NOTOK MEKAYWINAnbHBIM NOTKOM rayOunoit 0,7 M.

ANLBEOM CTOQHAOPTHLIX PeweHWA ROADOTBOAHBLIX
SCTRPOACTR HAO XeAe3HLIX A0P0OraQx

P o

1 1 1p | llerexogs 80A00TBOAOB NOA
Camrxirc, | Mumeros (728 | ye neaHOLOPOXHEMA NYTHMM

g7 e FUNPOTPAHCIIYTL
::3?.1105; llosicHUTeNbHOA 3aNMUCKa MG PO
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IV TR - nepenyck uepe3 XENne3HOAOPOKHBIH [1yTh
BOAOTOKA H3 MPOROJIBHOIO MEXAYNYTHOr0 ApeHaxa B
NPOAC/bLHLI JOTOK noAnMEpHoit TpyDoii.

B 1 wTape B kauecrse kKeneizolheronuelx Tpyd
UCNONL3YIOTCA Kpyrable tpybul & 1,0 M (rHnoeoi npoekr
cepud  3-501.1-144) wnnu npAMOYroJibHBIE OTBEPCTHEM
[,0x1,5 M (tunosod npoekt cepun 3.501.1-177). lla
BRINIYCKE M3 JIOTKA B TPYOY yCTpaHBAETCA TNIPHAMOK.
[IpnsiMkn ycrpansaioTca Ha BbINyCKe W3 NOTKa B TPyOy W u3
TpyObl B TpaH3HuTHLIA n0TOK. CTEHKH OTKOCOB M JAHO NpH
CONPAKECHUH JIOTKOB C TpyOO#ii yrkpennsioTes 0eTOHOM Mapky
B 12.5. Tpy6a Beinonnsercs w3 6noxos mimuoii 2000 MM
mapku 3KIT 19.200. ITo xoHuam TpyOn! ycTpawBaroTcs
BXONHON ¥ BHXoaHoO#H oronoBkuw Mapku 3KIT 15/170. B
3aBUCHMOCTH  OT HArpy30K ¥ TPYHTOB  OCHOBAHHA,
GyHaaMeHT Moxker  ObiTh  paBHHAHO-NECHUaHbIM, U3
$YHAAMEHTHBIX TUIMT MM MOHOJMTHOrO GeToHa (THNOBOH
poext cepud 3-501.1-144 auct 6). lllebl Mexy 3BEHbLAMHU
TPYOBl 3a0€ALBAIOTCA HEMEHTHBIM pacTeopoM. (CHApyXHu
Tpyba  poxpuBaerca  ciioeM  GUTYMBOH  MaCTHKM.
['Mapon3onAiMa CTLIKOB 3BEHLEB NPOHIBOAATCA IOJIOCCR
OKJICEUHOH rufipousonaumy mwupuuol 0,25 M. Pa3pesul 1o
TPYOe W OrosioBkam npeacrasneHsl Ha nucre 37.

Bo II wunme B KkauecTBe XKesezoberounmx Tpyd
Hecnonb3ytoTcea kpyrasie Tpydw & 1,0 M cepuu 3-501.1-144.
Tpebosauusa k Tpybe Takde e, Kak npu nepexone Tna |

KOoHCTPYKI{HA CONPAKEHHA NOTKOB C TPYDOOH BBINOMHASTCA
kak B | THne nepexona.
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[3 mecre Bbinycka apeHaxa B TpyDy ycCrpauBaeTcs
cOopHblii Konoaet M3 Kene300eTOHHbIX KOJelL,
Boinosinenusix no ['OCTy 8020-90. /[luamerp woneu
npuHuMaerca 1,5 M. Konopeu MoO¥ET BuINOJHATLCH ¢
pazbupaemoli BepxNneil 4acTblo M BTOPLIM NIOKOM BHYTPH,
kKak B |V Ttune (cm. nHct 42), 4T0o NO3BONAET UPOBOAHTD
PEMOHTEl NyTH 0e3 noMex Wia  uleOHeOUHCTHTENbHBLIX
MaliHH.

3BeHbA Kene3zoheTOHHON TPYObl B MECTE CONMPAXEHHUS C
Kono/lem  3aBoAsTCs  BHYTpe  Kojoaua.  Kojoxaeu
YCTAHaBJIHBAeTCA Ha PyHUAMEHT, aHOTHYHBIH (pyH1aMEHTY
TPYOHL. KoHCcTpykilua CONPAKEHUA KosoALa C
xene3oberoHnol TpyQo#, paspesnl no Tpyde H OroioBkam
npeacraBiieHbl Ha nucte 39.

OrMerka TpyObl NMpoAOALHOrO JpeHaXKa Ha BHIXOJE B
Konoaen 4oKHa OuTh BrIIe oTMeTKH ada Ha 0.4-0.5 M.

B IIl tume ana nepexoma  MCNONL3YIOTCA
MEXKIYLaNbHbIE Kene300eTOHHble JIOTKH rayouHor 0,7 M
no THROBOMY npoekTy uHs., Ne 984, Ilpu paccTosHuH OT
nojcursel pensca a0 axa aorka 0,79 - 0,85 M noTku
3aKpPHIBAKOTCA  TUNOBLIMM  KpbilikaMu, [lpH  paccToanuu
Gonee 0,85 M nNpUMeHSIOTCH  PacNoOpHBIE  KPbILIKH.
KOHCTpyKUHA H apMupOBaHHe KpblLIKH NpeAcTaBlieHbl Ha
macre 41.

B IV Ttune st népexona MCNoNb3ylOTCA MONMUMEPHBIE

TpyOst 9 0,16 M, KOoTOpLIE Yyepe3 BOLOMPHEMHBIA KONOMELL
COeAHUAIOTCA € NMPOAGibHBIM BOogootBoaAOM. llpu BeiflyCKE

[logaCcHMTeJIbHASa SsanmckKa

JIuscT
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HAna  nonepeyHoro BOAOOTBOAA HCIONL3YIOTCA TPyObl
HaMOPpHbLIE H3 TEX ME UOAHMEPOB, UYTQ H B HAPOAORLIUOM
APEHAXE, HO HE HMXKE YEM CPEAHEro THNA (BLIACPKHUBAIOT
HoMHHanbHoe pasneHue 0.6 Mlla), 6e3 orsepcTHii, HAPYKHBIM
nuamerpom 160 MM € TOnuUAHOI CTEHKH HEe Menee 9 MM,
BeibpaHuslii TUN TPYObl NPOSEpAETCA PacueroM Ha NPOHHOCTD
{cM. AucT 34).

KonuuecTso TpyOd npuHMMaeTcs W3 YCNOBHA MNpONycKa
PacyYeTHOrO pacxoid BOAbI C IBYKPATHEIM PE3EPBOM.

BOOONPUEMHBIE KOAOALLL COOPYXAKOTCA H3 TUNOBbLIX
Konewr BHYTpeHHHM avametrpoM 1,0 M («/lpenaxkupie
COOPYHKEHHSA HKEACIHOAOPOKHOIO 3EMAAHOIO MNONOTHa». M.,
Tpancnopt, 1976, 88c.). B kononiie BepxHas 4acTh TaKKE Kak
u B nepexoge tuna Il mMoxer soinonusTLCa pazbupaemMoil co
BTOPbLIM JIKOKOM BHYTPH.

B kononue apeHaxHulil Tpybonporoa npeppiBacTCs, Npu
ITOM TPYOa NoMnepeyHoro soA00TBOAA yerpausaetcs Ha 0,05 M
HWHE [IPONONLHOro, a Ansa cdopa necka v Mycopa JAeaercs
oTcTofinuk rnydbunoi 0,4-0.5 M, cuuras Or HH3A BLIXOINHOM
TpYOHI.

[Ipv anude nepexona donbuwiel, yeM AnrMHa NONUMEPHON

Tpydbi (5 #ard 10 M), nociienHHe COSHHHAIOTCA ¢ MOMOIHBIC
MydT HiH cBapkoA.




4.3. Pacuem nonumeption mpyodnst Ha RPOUHOCHIG.

[lonumepHas TpyDa paccumThiBacTCa Ha TMPOUHOCTD M=M +M,, N= N +N,,
noJ  BO3AEHACTBUEM  MNOE3AHOH  HArpPYy3kKH M BEca
BLILICISHAIUEID BEPXHEIO CTPOEHHA W rpyHTa. Pacuernas rme M, Ny - MOMenT ¥ npoaonbHas CcHiIa OT
cxema Bo3fcicTBAA HAa TpyOdy npuHHMAETCE B BUJE BEPTHKANLHOH HArPY3KH,
YOpyroro  CBOOOOHO  ACQOPMHPYIOUIErOCa  KOJIbLA, M,, N, — MOMEHT ¥ UnpoxoJbHass CHIA OT
HaAXOAAUIErocs  TNoA  AciiCTBHEM  BEPTHKANLHOW  u FOPH3OHTANLHONH HATPY3KH.
rOPH3IOHTABION PABHOMEPHO PAaCNPEENEHHbIX HArPY30K

PacueTHas cxema TpyOb M,(0) =>4 qxR*x(1-2xSIN(0));

EERERERRL

My(6) =34 pxR7x(1-2xSIN*(8+n/2));
Ny(0) = gxRxCOS*(9) ;
Ni(0) = pxRxCOS*(0+n/2) ;

P rae R - cpennuit paauyc Tpyos

PacueTHas BepTHKalbHasg HaArpyska Onpeiuensercs no
hopmyne

Dpocr = Tovax X Ky

FA€ Ouae — MAKCHMANbHOE BEPTHMKANLHOC CyMMapHoe
HANPSAXKEHHE B 3€MJIIHOM  NONOTHE OT  ObLITOBOro
NaBACHUA i IRHAMUYECKOTO BO3AECHCTBHA
NOABHKHOIO COCTaBa, MNPUHATO B COOTBETCTBHH C
«TEXHUUCCKHMH YKa3aHUAMHA NO YCTPAHEHHIO My4HH
i npocanox» l1[TH-24 Ha rnybune 0,8 M oT
paCHETHOH  OCEBOM  Harpy3kKH  HETLIPEXOCHOrO
rpy3osoro Barosa 294 xH; 0,.,=120 «lla,
K, — KOIhPHuMeHT neperpysku; K, = 1,5.

Pacyer KojbUa Kak CTAaTHYECKH HEOMNPEeneHMOI
CUCTEMbI  [IPOH3BOAMTCHS METOAOM CHA  OTACHBHO Ha
ropH30HTalibHYI0 H BEPTHKANLHYID HArpYiIky. Buyrpennue
YCHIIHA B CEYEHHAX HAXONATCA NO (PopmMyNaM:

' «Touncan u meTponoauTensy. Yuchunuk 1 sysos. B.I. Xpanos, E.A. o pac =120x 1,5 = 130 rfia
Hemcwko, C.H. Haymos u ap., TMoa pesarnaeis B, Xpanoea.-M : Tpaucnopr,
1989 .- 343 ¢.
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PacuecrtHas FOPH3OHTANbHAA Harpys3Ka P pacs
MOAENUPYIOILAd rOpH3CHTANbHBIN OTNop 'PYHTA,
npuHUMaerca pasHoil  ,7 pacuerHoii BepTHKaNLHOIA
HArpy3Kku (Kak aas NecyaHoro rpyHTa)

P pacy = 0,7 %180 =126 «Ila

Hanpsoxenns B HAPYXHBIX W BHYTPEHHHMX BOJOKHAX
ceyeHua TpyObt onpemensAroTes NO (hopMmynie CHOXKHOIrO
CONPOTHBITEHHA

012~ + N/F + M/W .
rae F = bh - nnomane nonepenHoro ceuenns tpydsl, cM”;
W =bh’/6- MOMEHT COMPOTHBAEHNA CEUEHHA TPYOLI,
cM”;
b=1cMm;
h — TOMUMHA CTEHKH TPYOBI CM.

[To pesyasratam pacueTos nanbonnliiue Hanpaxeuns Oy
BO3HHKAIOT BO BHYTPEHHHX BONOKHAX  TpyObl:
pacTArMBalnliHe B BEpXHed U HKHEHN Tovykax npu 0 = +a/2
H CHKUMAIOLHIE 110 TOPH30HTALHOMY sinameTtpy npu 0 = 0.

Ycnosue obecneyeHUs ONATENIBHOH MPOUHOCTH TPYDHLI

MOA CHJIOBLIM BO3JICHCTBHEM OT MOE3JIHOH HArpy3KH H BECa
BEPXHErQ CTPOSHHUA MYTH K IPYHTA 3AMULICTCH B BHIC

Max o; < |ol/ Kk, ,
rae [o] — KpaTKOBpeMEHIi0e CONPOTHBIEHIHE MaTepHana
TPpyObl HA APOUHOCTE;

Ko =~ KOYDPQHUHMEHT, YUYMTBIBAIOWMHA  CHHIKEHHE
[TPOYHOCTHBIX CBOHCTB Marepuana TpyObl ¢ TeueHueM
BpEMEHU (MPH CPOKe IKCcTyarauuu Ao 30 ner),

3HaueHHd [o] U Kk; NPHHUMAKOTCA LA KOHKPETHLIX
THIIOB NOJIKMEPOB MO AaHHbIM cooTBeTCTRYIONIMX ['OCToB
unn 1Y. Hanpumep, ais noaudTHiaeHa HHU3KOro JaBieHHA
no nasueiM [OCT 18599-83 - [o]= 14,7 Mlla, a - x,= 1,7.

I3 kauecTse npumepa. and nonepevHoro BOJ00TBOAA
MOKET  ObiTb  MCMOAb30BAHA Tpyda  HanopHaa W3
nonudTuniena Huskoro pamienns ([1HJ]) cpenvero Tuna
(HomuuanbHoe pasnedne 0,6 MHa) HapyxHbIM anamMeTpoM
160 MM ¢ Tonumuoi crenkd 9,1 mm (TOCT 18599-83), nnd
kotopoit F=0,91 cm’, W=0,138 cM’ u no pesynpraTam
pacueta Max o = 6,85 MIlla < [o)/ k~14,7/1,7 = 8,65
Mlla.

McT
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