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Tema 2.1 KoHCTPYKIMH HCKYCCTBEHHBIX COOPYKEHUIH
§ 1. HazHaveHune ¥ BUABI HCKYCCTBEHHBIX COOPYKEHUI

B KOHCTpYKIIMM KEJIe3HOIOPOKHOTO ITYTH HUCKYCCTBEHHBIE COOPYKEHUS
BMECTE€ C 3CEMJISTHBIM TIOJIOTHOM SIBJISFOTCSI DJIEMEHTAMH HWDKHETO CTPOCHUS
MyTH, OOECIEYUBAIOIINM €r0 HEMPEPHIBHOCTh NPH TEPECEUCHUU JTOPOTOM
BOJHBIX, BBICOTHBIX WM JPYrux mnpenarctBuil. [Ipu mepecedeHnuu ¢ pexoit
HETPEPBIBHOCTh MyTH obecneunBaeTcs MoctoMm (puc.l.l). Ilpu mepeceueHuu
JIOPOT B pa3HBIX YPOBHSAX MOCT Ha3bIBaeTCs myTenpoBojoM (puc . 1.2). B3amen
BBICOKMX HACBHINIEH yCTpauBaloT »cTakajapl (puc. 1.3), MOCT € JIOTKOM MO
BOJIOTOK Ha3bIBaeTCs akBeaykoM (puc. 1.4) (oT «akBay — BoJa).

Pucynok 1.1 — XKene3nonopoxusliit MocT ( 001Ul BUL)

Pucynox 1.2 - ITyrenpoBog



Pucynok 1.3 - Ocrakanst

Pucynok 1.4 — AxBenyk

Ha HeOonpmIMX TOCTOSHHBIX (PydYbM, KaHajibl) W MEPUOJIUYECKHUX
(BpeMEHHBIX ) BOAOTOKAX CTPOST BOJIOMPOMYCKHBIE TPYOHI (puc. 1.5).
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Boponponycknas TpyOa, mpenHazHaueHHas Ul MEperycka BOJbl 4epes

BBIEMKY, Ha3bIBaeTcs JIIoKepoM (puc. 1.6). Ilpu oTCyTCTBUM SIPKO BBIPAKEHHOTO
jora (pycia BOJOTOKAa) BOJY MPOMYCKAIOT dYepe3 (GUIbTPYIOUIYI0 HACHIIb

(HaCI)IHI), CIICOMUAJIbHO OTCBIIIaHHAA U3 KaMHSI) .
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Pucynoxk 1.6 — lrokep

[Ipu nepeceyeHnu AOPOroi IIyOOKUX M CyXHX JIOTOB, OBParoB, FOPHBIX
Buanyku coopyxkaroTcs B3amMeH

yIIEIWH ycTpauBaroT Buaayku ( puc.l.7) .

BBICOKHX HACHITICH.

Pucynoxk 1.7 - Buagyk

I[JIH npeoaoJICHUA BBICOTHOIO IHPCIITCTBUA IMPUMCHAOT TOHHCIIN

(puc.1.8)

Pucynoxk 1.8 - Tonnens



JIpyrol  BHI TOpPHBIX MCKYCCTBEHHBIX COOPYKECHUH—Tallepen—

NpCaAHasHa4YCHbI OJIA YACPKUBAHHA I'PYHTA OT O6pYHICHI/I}I Ha IIyTb, 3alllUTHI

MyTH OT OOBAJIOB M KaMHeNnaaoB (puc.1.9).
v

Pucynok 1.9 - I'anepes

JIist  3amMTBl yTH OT TPSA3CKAMEHHBIX IOTOKOB B TOPHBIX YCIIOBHSIX
NPUMEHSIOT celecycku (cemb — rpszeBoit motok) (puc. 1.10). TloamopHsie
CTEHBI YACPKUBAIOT OT OOPYLIEHUS OTKOCHI 3EMJISTHBIX COOPYKCHHH WM
KPYThIe CKJIOHBI KocoropoB (puc. 1.11). [lyis 3ammThl OT pa3MbIBa 3eMJITHOTO
MOJIOTHA BOJHBIMH IOTOKaMHU OOJBIION CKOPOCTH YCTPauBaIOT OBICTPOTOKH
(BomoOTBOSIIME KAHAIBI HITH JIOTKH).

Pucynok 1.11 - IloamopHast cTena
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§ 2. Harpy3ku, 1elCTBYIOIIHE HA HCKYCCTBEHHbIE COOPYKEHUS

MocCTbl, Kak HUKAKUE JAPYIHME€ MCKYCCTBEHHBIE COOPYXKEHUS, IOJ-
BEpraroTcs JeiCTBUIO HarOoJiee 3HaYUTENbHBIX Pa3HOOOPA3HBIX HAIPYy30K.

[ToMuMO COOCTBEHHOTO Beca, MOCThI BOCHPHUHHUMAIOT TakkKe OOJBIIYIO
Harpy3Ky OT MpoxoAsuiux noe3aos. [lomHas Harpy3ka OT moeszna Ha IpoJeTHOM
CTPOCHMHM MOCTa TeM Ooublie, 4eM OOJbllle AJUHA 3arpyXeHHs, KOTopas
CBA3aHa C BenMuuHOW mnposera. Ho g Oonpmiedl MOE3qHON Harpysku
HeoOxonuMa W OoJiee MOIIHAasg, a cleAoBaTesibHO, U Ooliee Tspkenas (mpu
JaHHBIX MaTepuajaXx M CHUCTEME) KOHCTPYKLHS HPOJETHOIO CTPOCHHUS.

Mauibie MOCTBI M TPyOBl IIPU MEHBIIEH JUIMHE 3arPYKCHHUsI  MO€3HOU
Harpy3Koil MMEIOT CpPaBHHUTENBHO JIETKHE KOHCTpyKIuHU. [Ipuuem Ha TpyObI
NEHCTBUE MOE3/1a TNepeaeTcsd TPYHTOM HACHIIU, PACHIOJIOKEHHBIM HaJ TPYOOHU.

Ha noanopHyo cTeHy, MOAIEPKUBAIOLIYI0 COOKY OCHOBaHUE IyTH Ha
KOCOTOpE , Harpy3Ka OT I0e3/1a ACHCTBYET 4Yepe3 TPYHT OCHOBAaHUS HE TOJIBKO
BHM3, HO M B CTOpPOHB, B TOM 4HCI€ Ha CTE€Hy COOKY.

OOnenka TOHHENEH, Tajeped TMPAaKTUYECKH HE HCIBITBIBAET HU
BEPTUKAJIBHOTO, HU OOKOBOT'O JaBJICHUS OT MOE3AHON HArpy3Ku U MOABEPracTCs
MPEUMYIIECTBEHHO TOPHOMY JaBJIEHUIO, €CIM OKPYKAIOIIHE TOHHENb IMOPOJbI
camu 1o ce0e HEeyCTOWYHUBHI.

CoOCTBEHHBIII BeC MpUCYL] BCAKOM KOHCTPYKIMU. B ornumume oT
COOCTBEHHOI'0 Beca, JIEUCTBYIOIIETO B COOPYKEHUU MOCTOSHHO, HAarpy3Ky oOT
NIOE€3/I0B HA3bIBAIOT BPEMEHHOW: OHA JEWCTBYET JIMIIb B MOMEHT HAXOXKICHHUS
noe3za Ha coopyxeHuu. K moCcTossHHBIM Harpy3kam, KpOMe Beca COOPYKEHUS U
JIPYTUX PACIOJOKEHHBIX HAa HEM YCTPOMCTB M KOHCTPYKILIMI, B YaCTHOCTH,
IIyTH, OTHOCAT W WHBIE IIOCTOSHHO JEWCTBYIOIIME HA COOPYKEHUE CHIIBIL.
TakoBo, HampuMmep, AaBJI€HUE TIPyHTa HACHIIM HAa TPyObl U YCTOM MOCTOB,
rOpHOE  JaBJ€HUWE Ha TMOANOpHbIE CTEHbl W TOHHENIM M T. .

Bpemennas BepTHKaidbHasi W TIOCTOSIHHAs HArpy3Kd camble CyIle-
cTBEeHHble. HO Ha MHOTHWE COOpY’)KEHHs BIUSIOT €lIe U Apyrue cuibl. Tak, Ha
MOCTBI JEHCTBYIOT MpPOJIOJbHBIE (BIOJIb IYyTH) CHIIBI, PAa3BUBAKOLIUECS IIPU
YCKOPEHUH M TOPMOYKEHUHU MO€37a, MOINEPEUYHbIE CUJIBI—/IABJICHHE BETpa Ha
KOHCTPYKLIMM MOCTa M NPOXOIAIIMHA HO HOMY COCTaB, JAaBJI€HUE JIbJa, a
Clly4aeTcsl M HaBaJ CyZ0B Ha ONOpPbl. B cOOTBETCTBYIONIMX palloHaX MPUHUMAIOT
B pacuer u ceilcMuueckue cuibl. TakuM o0pa3oM, B. IKCIUTyaTallMd, a TaKxke
IIPU CTPOUTEIBCTBE COOPYKEHUE MOABEPraeTCs pa3HOOOPa3HbIM BO3IEHCTBUSIM.
MHorue U3 HUX COBNAAAIOT BO BPEMEHH U 0oJiee WM MeHee MPOAOKUTEIbHBI,
WHbIE — KPAaTKOBPEMEHHBI. [103TOMy IpH COCTaBIEHNWN MPOEKTa COOPYKEHHUS

BCC BO3I[€ﬁCTBPI$I YUYUTBIBAIOTCA B PAa3IMYHBIX IIPAKTUYCCKH BO3MOKHBIX
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couetanusix . Ha xyJiiee coueraHue Harpy30K M PacCUMTHIBAIOT COOPYKEHUE.

[Toe3nnas Harpy3ka ¢ pa3BUTHEM TPAHCIOpPTa Bo3pacTaeT. B mpomuiom
noe3qna ObUIM JISTKUMU W 1O pa3MepaM MajibiMM. Macca mapoBo3a He
npeBbimania 70 T. Macca coBpeMeHHOro JiokomoTuBa pocturaer 200 T.

[Ipu mpoucxoAsuIeM YTSKEIECHUHM MOE3/IHBIX Harpy30K HMCKYCCTBEHHBIM
COOPY)KEHUSIM B pacueTe Ha IJIUTENbHBIA CPOK MX CIY)KOBI MPHUIAIOT 3arac
rPY30MOIbEMHOCTH HCXOAS M3 OXHIAEMOW B TMEPCIEKTUBE HArpy3KH.

HopmaTuBHYI0O TMOABMKHYIO HAarpy3kKy B HEOOXOJUMBIX  CIIydasix
YBEIIMYMBAIOT BCJIEACTBHE TaK HA3bIBAEMOIO JIMHAMHUYECKOTO BO3IECHCTBUS
noe3noB. M3BECTHO, 4YTO [JOMOJIHHUTENBHO K YKAa3aHHOMY CTaTHYE€CKOMY
JABJICHUIO MAacCOM HUIYIIMM MOE€3[ OKAa3bIBACT HA MYTh W PACIIOJIOKEHHBIE O]
HUM KOHCTPYKIIMM HEMalible yJapHble (IuHaMHYecKue) BozaeucTBus. OHHU
TaKkK€ HamnpaBjeHbl BHMU3, a YaCTUYHO M B CTOPOHbI (OOKOBBIE yHaphl).
JluHamMu4eckoe BO3/IEHCTBUE BO3HUKAET U3-3a OOKOBOM KAuKHU MOJPECCOPEHHOM
KOHCTPYKIIMU JIOKOMOTHBA U BAaroHOB, YJIapOB KOJIEC HA PEJICOBBIX CTBHIKAX U
UMEIOIIUXCA B TMpoQuie U IUIAHE HEPOBHOCTSAX PEJIbCOBBIX HUTEH. [ns
HEOOJIBIIUX JETKUX METAUTMYECKUX MPOJIETHBIX CTPOEHUHN JIOMOJHUTEIHLHOE
JTUHaAMU4YecKoe Bo3znecTBue gocturaer 5S0—70% cratuueckoil BEpTUKAIbHOM
Harpy3ku. Bo3gelicTBue OOKOBBIX yJIapOB MOJABMXKHOIO COCTaBa COCTAaBIISECT
okoso 10% ero maccel.

B kpuBBIX ywacTkax Ha TMYTb UM COOpPYXKEHHE JCHCTBYET e€IIle
neHTpoOexHas cuwia. OHa TeM OOoJbllle, YeM Kpyde KpHBasi M BbIIIE CKOPOCTb
JBH>KCHUS.

JlnHamMu4eckoe BO3ACHCTBHE, a HAa KPUBBIX yYacTKaX MyTH U LIEHT-
POOEKHYIO CHUITy, YIUTHIBAIOT IIPH OCHOBHBIX COUETAHUSIX HArPy30K HApaBHE C
IIOCTOSIHHOM Y BPEMEHHOU Harpy3KaMHu.

[Ipu 1OMOTHUTEIBHBIX COUETAHUSAX MPUHUMAIOT B PACUET U TOPMOKECHHE,
MOCKOJIbKY OHO JIEMCTBYET HEPEryJsipHO, XOTS BO3JICUCTBHE TOPMOMKEHUS
CyliecTBeHHO. Pa3BuBas OOJIbIIYI0 CUJTy HWHEPIMH B MPOIECCe JABUKEHUS,
Moe3l MpU TOPMOXKEHUM IMepeJaeT 3Ty CHIy Ha MOyThb. 3aTOPMOKCHHbBIE
Ha)XKaTUEM TOPMO3HBIX KOJIOJOK KOJieca, CKOJIb3fIHUE IO peiabcaM, IO
JEUCTBUEM CHJIBI MHEPUUU CTPEMSTCA CIBUHYTh NyTh B HANpaBJICHUU XOJa
noe3za. ITOMy MPOTHBOJACUCTBYIOT CHUJIBI TPEHHUS O OAJIJIACT MOOMIBHI IIITIAJ
WM MOCTOBBIE OpYChs, a BMECTE C HUMHU U CaMO COOpY KEHHE. AHaJOTUYHOE
MPOJIOJBLHOE BO3JCHCTBUE Ha PEIIbChl, HO B CTOPOHY, OOpPaTHYIO JBH)XCHUIO
noes3na, BO3HUKACT oT TATOBOTO YCUITUS JIOKOMOTHBA.

JlaBiieHne BeTpa MomepeKk mMocTta npuHuUMaroT B pasmepe 100 krc Ha 1
M° GOKOBOIl TTOBEPXHOCTH MOE3[a M KOHCTPYKImH Mocta. Ho Tak Kak BeTep

MOJKET OBITb M CHJIBHEE YKa3aHHOTO, IIpU KOTOPOM JIBHUKCHUC I10C3]1a
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3aTPYJHEHO, TO MPOU3BOISAT JOMOJHUTENbHYIO IPOBEPKY HA JIaBJICHUE BETpa—
180 xre/M?, HO Py OTCYTCTBUU MOE€3/1a HA MOCTY.

Jist MOCTOB M TpyO MpHUHSATA METOJMKAa pacyeTa IO MpeaesbHbIM
cocrossHuaAM. [lo 9Tol MeToauke mpeaeabHbIM COCTOSIHUEM KOHCTPYKIIMH
Ha3bIBAETCA TAKOE €€ COCTOSHME, MPU KOTOPOM JajbHEWIlass HOpMajbHas
AKCIUTyaTalusl COOPY>KEHUS OKa3bIBAETCSI HEBO3MOKHOM.

TexHuueckue yCJIOBUSA MIPOEKTUPOBAHUS YKEJIE3HOIOPOKHBIX,
aBTOJIOPOXKHBIX M Topojckux MocToB U TpyOo (CH 200-62) paznuuaror Tpu
MpeNeNbHBIX COCTOSTHUS:

* TEpBOE TMpPENeNIbHOE COCTOSIHUE — 110 Hecylledl CrnocoOHOCTH
(MpOYHOCTH, YCTOWYMBOCTH, BBIHOCIMBOCTU W JIp.); MPU JTOCTHIKEHUH 3ITOTO
COCTOSIHUSI KOHCTPYKIHS TEpsIeT CIOCOOHOCTh COMPOTHUBIICHUS BHEIIHUM
cuJaM M TOJy4aeT TaKhe OCTAaTOUYHbIC U3MEHEHHsS, KOTOPhIC HE OMYCKAIOT €€
JAJbHEUIIIEH dKCIUTyaTaluu.

* BTOpPOE MPEJEIbHOE COCTOSIHUE — MO AedopMalsaM; B 3TOM cllydae
IPU COXPAHEHHHM TMPOYHOCTH W YCTOWYMBOCTH  TOSIBJISIOTCS TaKue OOIIHe
nedopmarun  (epemMenieHusi, OCajKd, KoyieOaHus), KOTOpPhIE HCKIIIOYAIOT
JAJbHEUIIIYIO SKCIUTyaTalui0 KOHCTPYKIIUH.

* TpeThe TMpPEJACIbHOE COCTOSIHUE — II0 MECTHBIM TOBPEKICHUSIM
(oOpa3oBaHUIO TPENIMH), KOTOPBIE 3aTPYIHSIOT HOPMAJbHYIO AKCILTyaTalluio
KOHCTPYKIIUH.

IIpu pacueTe KOHCTPYKIMA MOCTOB U TPyO COTJIACHO TEXHUYECKUM
ycnoBusiM (TY) yauTBIBaIOTCS CISAYIOIINE HATPY3KHU U BO3JICHCTBUS:

* NOCMOsAHHbIEe Ha2pY3KU. COOCTBEHHBIN BEC KOHCTPYKIIMH, TaBIICHUE
IPYHTa, TUAPOCTATHYECKOE AABJICHUE BOJIbI, BO3JCUCTBUE MPEIBAPUTEIIHHOTO
HaIpPsHKEHUS U yCaJKu OeTOHa.

* @peMmeHHble HA2py3Ku: TOJBWXKHBIE BEpTHUKaJbHbIE HAarpy3sku (Ot
MOJABMKHOTO  COCTaBa), LIEHTPOOEKHAsI CUjla, TOPU3OHTAIBHBIE MOMEPEYHBIC
yAapbl OT MOJABUKHOM HArpy3KU, TOPU30HTAIbHAS TMPOOJIbHAS HArpyska OT
TOPMOKEHUS U CUJIBI TSTH.

* npouue 6pemeHHvle HA2pY3KU U 6030elcmeus. BETpOoBas, JeA0Basd,
BO3JICHUCTBHSI  KOJIeOAHWUN TeMIepaTrypbl, TpPEHHs B OMNOPHBIX YaCTIX,
CEUCMMYECKAs.
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§ 3. BoaHblii MOTOK M ero BJHsIHHE Ha PadoTy HCKYCCTBEHHBIX
COOPYKEHUH

Bce BomoTOKM moApa3aensioTes Ha iBa BUJA: MIOCTOSIHHBIE U BPEMEHHBIC
(mepuoanYecKue).

[TocTosiHHBIE BOJOTOKM — 3TO PEKH, Py4YbHU, KaHaJbl, 3aJUBBI, TIPOJIUBHI.
BpemenHble WM TEpUOAMYECKHE BOJOTOKHM HECYT TOJIBKO MOBEPXHOCTHBIC
BOJbI, T.€. BOJABI , BBINABIIME B BHUAEC aTMOC(EPHBIX OCATKOB— JOXKIS WUIIH
CHera.

BoaHblif MOTOK TauT OOJNBIIYIO pPAa3pyIIUTENBHYI0O CHIYy M HE pa3
OPUBOIWI K CEPhE3HBIM MOBPEKICHUSIM MOCTOB, TPyO M HachIled wu3-3a
MIPOCYETOB MPH MX BO3BEACHWU W YIYIICHUH TpU dKcIumyatanuu. llepecekas
PEKy, MOCTBI M3MEHSIOT €CTECTBEHHBIEC YCIIOBHS BOJHOTO MOTOKAa. OCOOCHHO
HATJISAHO 9TO B MEPHOJ] MOJIOBOIbS, KOT/Ia PEKU BBIXOAT U3 OEPETroB, 3aTOTLISAS
IPUJIETaloIIKe K Pycily NOMMBI. YPOBEHb BOJbl HAMHOTO MOBBIIIAETCS IPOTUB
OOBIYHOTO MEXEHHOI'0, PE3KO BO3pAcTaeT CKOPOCTh TEUYEHHUs, a C HEH W
paspymuTenbHas cuja notoka. IloTok Ha moliMax B MOCTOBBIX Iepexoaax
PETpaKIat0T HACHITH MOIXO0I0B.

YtoObl OTOK 00Jiee paBHOMEPHO U MPSAMOCTPYWHO , O€3 3aBUXpPEHUHN U
KOCHHBI TPOTEKal MO BCEH IIMpUHE OTBEpCTHS, T. €. Uil HaubOombiiei
BOJIONPOITYCKHOW CITOCOOHOCTH MOCTA, TIPU 3HAYUTEIBHOM TOCTYIUICHUU BOJIBI
C MOMM YCTpauBalOT PErYJISIIMOHHBIE COOPYKEHUSI.

Pucynok 3.1 - PerynaunoHHbBIE COOPYKEHUS:
1 — crpyeHamnpaeisomas gamba; 2 — TpaBepca; 3 — 3anpynaa; 4 — OeperoBoe ykpervieHue; 5 —
(baluHHBIA TIOSK
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Bces tepputopus, ¢ KOTOpOHM BOAAa CTEKAeT B peKy (Wiu pydei),
Ha3bIBAaCTCS BOAOCOOpPOM MM OaccelilHOM JaHHOrO BoOmOTOKa (puc. 3.2).
['panuniamu OacceifHa SIBISIIOTCA BoAopasleibl. Bopopasnenom Has3bIBaeTcs
JIMHUS, IPOXO/IAIIAS IO HAMBBICIIUM TOYKaM pelibeda.

Bogorox oOpa3zyer pycio — OTHOCHUTENBHO Y3KMH U Haumbojee
MOHWKEHHBIA y4acTOK NONUHBI. JIMHUS, coequHsIONIas caMble HU3KHUE TOUYKHU
JTOJIMHBI, HA3bIBAETCS JIOTOM HJIH TAJIbBETOM.

Hauano peku (pyubsi) Ha3bIBa€TCs MCTOKOM, a 4YacTh BOJOTOKA,
pacrmoyioKeHHasi B MECTE€ €ro BIAJCHUS B 03€pO0 WIM JAPYrod BOJOTOK,
Ha3bIBaeTCsl yCTheM. Eclii ycThe MMEeT pa3BEeTBICHHYIO CETh MPOTOK, TO OHO
Ha3bIBaeTcsl NenbTol. VMICTOKM M yCThe HaxoIATCs Ha pa3HbIX YPOBHAX, U
pPa3HOCTh HMX BBICOT, JIEJICHHAs Ha PAcCCTOSHUE MEXIYy HHUMH, OIpeieiseT
CpPEIHUN YKJIOH BOJIOTOKA.

[TonnxkeHHast 4yacTh JIOJMHBI, IpUIETaronas K 0eperam u MnepuogudecKu
3aToIuIsieMasi TPy MOBBIIIICHUU YPOBHS BOJABI B BOJIOTOKE, Ha3bIBACTCS MOUMOM,
HauOoJiee TIIyOOKHe Y4acTKU pyciia — IjlecamMu, a Haubosiee MEJIKOBOIHbIE —
nepeKaTaMu.

3

_LLllllllllllllllllllllll

—

Ill'l.llllllllliﬁt

HCCO

Pucynok 3.2 - bacceiin BonoToka:
1 — ucTok BoAOTOKa; 2 — TalibBEr; 3 — HCKYCCTBEHHOE COOPYKEHHME Ha jaopore; 4 — TpaHula
Bosocoopa ; H ,,; — OTMETKa Ha Bogopasaeine ; Hye., — OTMETKa y UCKYCCTBEHHOI'O COOPYXEHHS ;
AH = Hyo — Hyeoo ; AH — TI€pETIaz BBICOT, M.
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Pexu wim ux y4acTKy MOAPA3ACIISIIOTCS HA TPU TUTIA!

* paBHUHHBIC PEKH (YUACTKH);

* IPEATOPHBIC PEKU;

* TOPHBIC PEKH.

PaBHUHHBIC PEKH MPOTEKAIOT B OTHOCUTEIIBHO HETITYOOKHX W IITUPOKHUX

JOJIMHAX C TIOJIOTUMHU CKJIOHAMH, OHU XapaKTEPHU3YIOTCS HEOOJBIIMMH TPO-
NOJIbHBIMU  yKJIOHaMHu (He Oomnee 0,5 %o), MEIJIEHHbIM TeYeHUueM (CpeaHss
CKOPOCTh TEYCHHsI BOJLI B PyCJi€ BO BpPEeMs MaBOJKa COCTaBiIseT 1—2 wm/c),
U3BHIJIMCTOCTHIO pycCJia B IJIaHE.

[IpenropHbie peKHM HMEIOT Oojiee y3KHe IOJUHBI, peibed OacceitHa

XOJIMUCTBIN, IPOAOJIBHBIN YKIIOH pycia u3MeHsercs B npenenax ot 0,5 1o 5 %eo.
Cpennsisi CKOpocTb T€UEHUS BOBI BO BpeMs nmaBojka oT 1,5 1o 3,0 m/c.
['opHBIE peKH MPOTEKAIOT B Y3KUX JAOJIMHAX, KOTOPbIE YaCTO MPUOOPETAIOT

XapakTep ywmenuidl (KaHbOHOB) € O4YE€Hb KpyThIMH CKJIoHamu. Iloiima
oTcyTcTBYET. Penbed OacceitHa — ropHsblil. [IpogonbHbIil YKIOH TaKUX peK OT 5
1050 %o ¢ BBICOKMMH CKOPOCTSIMU T€UEHUS BOJBI OT 2,5 10 5 m/c.

CMmoueHHass  BOJOW  4acTh  IIONEPEYHOTO  CEYEHMS  BOJOTOKA,
NEPIEHANKYJIIPHOTO HAIIPABICHUIO CTPYH, HA3bIBAECTCS JKUBBIM CEUECHHUEM.
Yepes :KMBOE CEUEHUE OMPENEAETCS BaXKHEHIIas XapaKTepUCTUKa BOAOTOKA —
pacxoj BOJbI.

PacxomoM BoAbl Ha3bIBAETCS KOJMYECTBO BOJBI, MPOTEKAIOIIEE YeEpe3
KUBOE CEYEHHE BOJIOTOKA B €AMHUILY BPEMEHH.

Jlns  obecnedyenuss  Oe3omacHOCTH  ABWKeHHS  moe3noB  CHull
IpeyCMaTpUBAIOT HEOOXOIMMOCTh BO3BBIIIEHUST OPOBKM HACBIIU y MaJbIX
MOCTOB U TpyO He MeHee yeM Ha 0,5 M Haja moAnepThIM ypOBHEM BOJBI MEpe
COOPY’KEHHEM NP MAaKCUMAJIBHOM PAacXoJe.

Jlns naOmrolleHHsT 3a YpOBHEM BOJBI Ha BCEX MOCTax M Tpydax
YCTaHaBJIMBAIOT BOJOMEPHBIE PEUKN C BEPXOBOW CTOPOHBI B IOCTYITHBIX MECTAaX.

NHorga caHTUMETPOBBIE NEIEHUS HAHOCAT HECMBIBAEMOM KpPAaCKOM Ha
OJIHOM W3 TpaHEl MAcCCHUBHOM OIOpPHI WJIM Ha OroyioBke TpyObl. Ha OGombrmmx
MocTax  HaOJIOAeHHs 3a KoJieOaHHMEM YpPOBHS BOABl B pEKE BEIyTCS
BOJIOMEPHBIMH NOocTaMu. Pe3ynpTaTsl HaOMI0IEHII HAHOCAT Ha IpaduK.

Hanuuue pa3MbpiBa JHa pEeKM W MOAMBIBA ONOpP YCTAaHABIIMBAIOT
npoMmepaMu. Pa3MbIB pycia MOXKET MPOUCXOAUTh BO BpeMs MPOX0/a BBICOKUX
BOJI, KOTJla CKOPOCTh T€4eHMs Bo3pacTtaeT. Kpome mepuoja maBoJKOB, Pycio
NpPOMEpSIOT JBa paza B rojA: B 3UMHee Bpems (OOBIYHO CO JibJa) Mepen
BCKPBITUEM PEKU U BECHOM MOCJIE CIaja BBICOKUX BOJ.
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[TomumoO mpoMepoB pyciia U HaOMIOJEHHUEM 3a TOPU30HTOM BOJIbI, BEAYT
HaOJIOZICHUE 3a CKOPOCThIO TEUEHUsS U O00pa30BaHHEM BOJIOBOPOTOB,
HaIpaBJCHUEM CTPYH TJIABHOTO MOTOKA U TOMMEHHBIX BOJ.

['myOuna pycna peku u3MepsieTcsi Mo TpeM CTBOpaM: Mo MPOAOJILHON OCH
MOCTa U Ha PACCTOSIHUM 25 M OT OCH BBEPX M BHHU3 IO TEUECHMIO peku. A
BO3MOXXHOCTH CPaBHEHMS TIyOWHBI MPOMEPSIOT BCErla B OAHMX M TeX >Ke
mecTtax. [lomojkeHne CTBOpPOB BHE MPOJOJBHOM OCH MOCTa 3aKperuisieTcs
CBaiikaMu, 3a0MBaeMbIMU Ha 000UX Oeperax.

Paccrosinug Mexay TOYKaMH TPOMEPOB TIYOMH B KaXJAOM CTBOpE
OepyTcsi Takue, 4TOObI MOXKHO OBLIO YETKO BBISIBUTH KOH(UTYpAIUIO JHA
pycna. [lpomepbl  IyOMH MO OCH MOCTa MpU HEOONBIION €ro BBICOTE
MPOU3BOJATCS HEMOCPEICTBEHHO C MpOJeTHOro crpoeHus. [lpomepsr  mo
JIpYrUM Ipo(uiiaM (BbILIE U HUXKE MOCTA) BBINIOJHAIOT C JIOAKU; 3UMOU TTyOuHY
pyciia IpoOMEpSIIOT CO JibAa 4epe3 npopyou (myHku). PesynbTaThl MmpoMepoB
pyciia o0pabaThIBalOT B BUJE rpadka ¢ HAHECEHHEM OTMETOK FOPU30HTA BOJIBI,
HOJIOIIBBI pelibca, HU3a (QepM, 3aI0KEHUS (PYHIAMEHTOB OIOp, aOCOIIOTHBIX
OTMETOK pycia.

§ 4. DkcmyaTaliMOHHbIE 00YCTPOMCTBA HCKYCCTBEHHBIX COOPY KeHUI

UckyccTBeHHBIE COOpYKEHUS MOJABEPraroTCs pa3HOOOpa3HbIM
BO3JCHCTBUSIM:
. CHUJIOBBIM (TIOCTOSIHHBIC M BpEMEHHBIC Harpy3KH),
. busznuecKum,
. XUMHYECKHM,
. JICUCTBUIO TTABOJIKOB,
. TPYHTOBBIX BOJI,
. 00JIEIEHEHNUIO.

OOcnmy’)KMBaHUE COOPYXEHUI BBINOJHAIOT B YCIOBHSX JBUKCHHS
MI0E3/10B, B CTECHEHHBIX YCJOBMSX, Ha OOJBIION BBICOTE, HaA 3eMJIEH WIH
BOJIOW, B TPYAHOJOCTYITHBIX MECTax, P HAJIMYUU JIEKTpOceTeN (B YaCTHOCTH
KOHTaKTHOW CEeTH), HaXOASIIMXCS MOoJA HampsbkeHneM. HeoO0xoaumocTh B
OOyCTpOMCTBaX BO3HUKAET B CBSI3M C HW3MEHEHUEM YCIOBUU CIHYXObl U
JKCIUTyaTalli  (HampuMep,  MOsBHUBLIEECS  OOBOJHEHHUE  COOPYKEHHS,
YBEIMYECHHUE TPY30HANPSKEHHOCTH JTUHUH, NEKTPUPUKALMS U T. 11.), @ TAKXKE C
LIEJIBIO COBEPILICHCTBOBAHMS HAA30Pa U YXOJa 3a COOPYKECHUSAMHU U YIIyUIICHUS
YCJIOBUH TPY[a.
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3awummusie: 0T aTMOCPEPHBIX BO3IECHCTBUH (TUAPOU3OIALINSA, BOJOOTBO/I,
CJIMBBI, JPEHAXKU, JPEHAKHBIE IITOJIbHU, CKBAKUHBI, MOKPBITUS — OKpacka,
MeTayuiu3anus, OOJUIIOBKA KOHCTPYKIUN, aHTHUCENTUPOBAHHUE JIPEBECUHBI);
IPOTUBOPA3MbIBHBIE (YKPEILJICHUSI OTKOCOB HACBINEH, pycell) U JbJ03alIUTHBIE;
MIPOTHUBOIIOKAPHEIE.

Obycmpoiicmea  noe3oHou U JUYHOU  Oe30naAcCHOCHU. OXPAaHHbBIC
PUCTIOCOOICHUS (KOHTPPEIbCHI C YETHOKAMU U OXpaHHBbIE OPYChs WM YTOJIKH,
YCTPOMCTBA MPOTHB MpPOBapa KOJEC, BKATHIBATEIM IMOJBHKHOIO COCTaBa,
rabapuTHblE BOPOTAa M KOHTPOJHHO-Ta0ApUTHBIE YCTPOWCTBA); CHUTHAJbHBIC
(3arpaguTenbHas CHUTHANW3alMs [JIs TOE€3/I0B, OINOBECTUTEIbHAs — JUIS
OOCTY>KMBAIOIIET0 TIE€pPCOHANa; CYI0XOJHasi — JUIsl CYJOB); CAHHTApHO-
3alIATHBIE (BEHTWIANMS B TOHHENSAX, OTPaXICHUE KOHTAKTHOH CETH,
3a3eMJICHHUE KOHCTPYKIMHA, HAXOANIUXCS TI0J] HAMPSKCHUEM); YKPBITHS
(TuToaIKU-yOeKuUIla, KaMephl, HUIIIN).

Bcnomoeamenvhvie 0ns obcnyscusanus: CMOTPOBBIE MPUCIIOCOOICHUS
(TpoTyapsl ¢ MepuiaMH, HaCTWUJI, XOJAa IO 3JIEMEHTaM, JIOJbKHU MOAbEMHbBIC U
TEJICKKH C IMyTSAMU KaTaHU, JIECTHUIIBI IO OTKOCAM HACBINH, CITYCKH Ha OIOPHI,
OTpaXXJICHUE OTOPHBIX IUIOMIA0K, TMEPEHOCHBIE JIECTHHUIIBI, JIOJKHU, KaTepa);
AIIEKTPOOCBEUIEHUE; TEIEPOHHAS CBSA3b.

IIpoussoocmeennvie:  TPOAOJIBHOE  SHEProcHAOXKEHUE;  CIyKEeOHbIE
MOMEIIEHUSI 1 MACTEPCKHUE Y KPYITHBIX COOPY>KEHUH.

3awumnvle obycmpoticmea, nokpoimus. Cpeay 3alllUTHBIX CPEACTB
MHOTHE TpeIHAa3HAYeHBI JJIi TPOTUBOJCHCTBUS OTPHUIIATEILHOMY BIHUSHUIO
aTMOC(EpHBIX, TPYHTOBBIX U MABOJKOBBIX BOJA. Bona, nmpoHuKas uepes KiaiKy
COOPY’KEHHS, BBIIIEIAYMBACT PACTBOP, CHIDKAs €€ MOHOJUTHOCTh. (Oco6o
pa3pymIuTeIbHO JEHCTBYIOT Ha KIIAJKy arpeCcCHUBHBIE TPYHTOBBIE BOJBI, T. €.
coJiepKalllie TaKue BEUIECTBA, KaK COJIM KaJIbLIUS M MarHus, yrjIeKUCIOTY U T.
q.

OTKpBITBIE CBEPXY TOPU30HTAJIbHBIE IUIONIAAKA MOCTOBBIX OIOpP BO
n30eKaHue CKOIUICHHS BOJIbI U TPOHUKAHUS €€ BHYTPh KJIQJKH CHAOXKaroT
CIMBaMU (M3 TECAHOTO KaMHS WK O€TOHA) ¢ MPHUIAHUEM UM YKJIOHA JUIsl CTOKA
BOJIBI.

[TpoTuBONOXKAPHBIMU CPEACTBAMHU SIBIAIOTCS Kaaku ¢ Boaou mo 200 m1 u
AIUKA ¢ cyXuM neckoM mno 0,25 M. Te u apyrue ycraHaBlIMBaIOT B YPOBHE
npoesfa 3a npenaesnamu, radapurta - C npuOIMKeHUsT CTPOCHUH, Ha TUIOMIAIKaxX
MO0 KOHI[AM MOCTOB U KpOMe€ TOoro, uepe3 kKaxzasie 50 M (a Ay JepeBSIHHBIX
MOCTOB 4epe3 25 M) Mo JJIMHE MOCTA.

Tonnenu, a wWHOTAAa W MOCTBHI, OOOpPYIYIOT 3arpajuTeiabHON H

OTOBECTUTENILHON CHUTHAJIM3allei. 3arpaauTesibHyl0 (OOBIYHO CBETOBYIO)
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CUTHAJIM3ALMIO HCIOIB3YIOT [JIsl MPENyNpPeXIEHUS W OCTaHOBKM NO€3[a B
clly4ae MpPOU3BOJCTBA paboTany HaIU4Yus JAe(EKTOB B COOPYKEHUU, OMACHBIX
JUIsl ciaenoBanus noe3ga. OnoBectutenbHas (0OOBIYHO 3BYKOBas) CHUTHATU3AIIMS
OTOBEIIAET OOCIYXKUBAIOIIUNA COOpPYKEHHUE TEPCOHANl O TOJXO0JIe TOEe3/I0B
(4eTHOTO HampaBlEHUS] — ABYMS I'yJIKaMH, HEUETHOTO — OJIHUM).

Canumapno-3awumnvle 00ycmpolicmea TOHHEIEH CBSI3aHbl TJIABHBIM
00pa3oM ¢ HEOOXOIMMOCTHIO BEHTHIALIUU B TE€X CIIydasx, KOTJa €CTECTBEHHOE
IIPOBETPUBAHUE COOPYXKEHUS HE OOECIEUMBAET CHM)KEHHSI HMEIOLIEHCS €ro
3ara3oBaHHOCTH (OT JIOKOMOTHBOB H TOpPHBIX TMOPOJ) 110 Oe3omacHOu
KoHleHTparuu. C 3TON 1eNbl0, TOMUMO €CTECTBEHHOM BEHTWISIIMM Yepes
IIaXTHBIE CTBOJIbI, OCTAaBIIMECS CO BPEMEHU IMOCTPOMKH TOHHENS WU
CHEUAIbHO TOCTPOEHHBIE, NPUMEHSIOT HUCKYCCTBEHHYIO BEHTWIILHIO C
WCITOJIb30BAHUEM TPUTOYHO-BBITSKHBIX BCEHTWIIIIMOHHBIX yCTaHOBOK. X
pacnoJiaratoT B T€X K€ CTBOJIAX, HO Yallle y MOPTAJIOB TOHHEJS B CHEIUATIbHBIX
KaMmepax.

Tpomyapwl u Hacmu.l TO3BOJISIIOT COJEPKATh HE TOJIBKO MyTh U MOCTOBOE
IOJIOTHO, HO U BCE COOPYKEHHUE, MOCKOJIbKY OOECIEUMBAIOT B HHTEPBAJIBI
MEXKy MO€3[JaMH CKBO3HOM MPOXOJ MO MOCTY, MOJady MaTepuajioB, CIyCK H
NOAbEM K JPYIMM YacTsIM COOPYKEHHs, a Takxke OOIMKA OCMOTp €ro
KOHCTPYKITUH.

JUist  netanbHOro OCMOTpa M BBINOJAHEHUS pabdOT Ha 3JIEMEHTax
KOHCTPYKIIMHA BHE MOCTOBOTO TIOJIOTHA HCIHONB3YIOT JIONOJIHUTEIbHBIE
CMOTPOBBIE  IPUCIIOCOOJIEHUS, COOTBETCTBYIOIIME TUIY M  COCTOSIHUIO
coopykeHus. B OonbiieM o0beMe ASTH MPUCHOCOONCHHS TpeOyIOTCS Mpu
MOSIBJICHUU MAacCOBBIX JE€(PEKTOB, a TakKe MPH HAOIIOJEHUSX 32 OIBITHBIMU
KOHCTPYKIUsIMUA. Bo Bcex cilydasix CMOTPOBBIE MPUCTIOCOOJIEHUSI PACIIOIaraloT
BHE rabapurta npuOINKEHUsI CTPOCHUN.

llo6ounvie obycmpoticmeéa.  bonblie MOCTBI U TOHHENIH, a TaKkKe
yTEeNpPOBOAbI (HE3aBUCUMO OT JJIMHBI) HEPEAKO UCIIONb3YIOTCS I MPOKIIAIKH
10 HUM JIMHUHN CBSI3H, TETUIO(UKAIIMHU, BOJOTPOBOAA. JIJis HUX MPUCTPAUBAIOT K
KOHCTPYKITUSIM ~ COOpPYKEHHUST  KaOelbHbIE  MOCTHKM HW  TPaBEpCHI.
BBICOKOBOIBTHBIC JIMHUM JJICKTPOIEpeaad, JOMyCKaeMble K TMPOKIAIKE TI0
MOCTaM JIMIIIb B MCKIIOYUTENBHBIX CIIy4asiX, MOABEIIMBAIOTCS K TPOJETHBIM
CTpOoeHHUSIM Ha Oe3onmacHoM yjaajieHud (oT 3 g0 15 M B 3aBUCHUMOCTH OT
HaIpsHKEHUS B CETH) C MOMOIIbI0 METAJUIMYECKUX KOHCOJIEH.
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§ 5. OOnacTtp mnNpUMEHEHHUS] METAJIMYECKHMX MOCTOB. Buabl
MeTALJIMYeCKUX MOCTOB

CranbHbIMU Ha3bIBAIOTCSI MOCTBHI, IJIABHBIE MPOJIETHBIE CTPOCHUS KOTO-
PBIX BBIMIOJIHEHBI U3 cTaiu. OMopbl UX MOTYT OBITh U3 OETOHA, KeIe300eTOHa
U Ipyrux marepuaioB. CTpouTenbHble CTAIM 00JaJat0T BRICOKOW MPOYHOCTHIO,
IJJACTUYHOCTBIO M YJIAPHOW BSI3KOCTBIO, IOJTOMY CTaJbHBIE MOCTHI HUMEIOT
HauOOJIbIINE MPOJIETHI U HAJIEKHO PadOTAIOT MO TSDKEJIBIMU JTUHAMUYECKUMU
Harpy3kamu. YiKe K mnocienHer derBepth XX B. JUIMHA IPOJIETOB
METAJUIMYECKUX MOCTOB Jnocturania 1400 M, a anuHa NOpoOJIETOB JKEJIE30-
0eTOHHBIX MOCTOB mpeBbImaia 300 m.

CrasibHbIE TTPOJIETHBIE CTPOCHUS HMMEIOT PA3JIUYHBIE CTATHYECKUE CXEMBI
U pa3HooOpa3Hble KOHCTPYKTUBHbIE (opMbl. OHHU JIETKO pacuJIeHSIOTCA Ha
KpPYTHbIE OJIOKM WM 3JIEMEHTbI, YAO0OHBIE ISl M3TOTOBJIEHUS, MEPEBO3KU U
MOHTaxa. Macca CTalbHBIX NPOJIETHBIX CTPOCHHHM 3HAYMUTEIBHO MEHBIIE
COOTBETCTBEHHBIX >KEJIE300€TOHHBIX, YTO YMEHBIIAET HAarpy3kKy Ha OIOpBI
MOCTOB, CHUMA€ET TPAHCIIOPTHBIE PACXOJIBI.

K npeumywecmeam cmanbhvix npoiemusix cmpoeHutl MOCTOB OTHOCSITCS
BO3MO>KHOCTh MAaKCUMAJIbHOW MHYCTPUAIU3ALMU UX U3TOTOBJICHUS HA 3aBOJIAX,
IIPUMEHEHUE aBTOMAaTHUYECKOM 3JIEKTPOCBAPKH, BBICOKAs CTEIEHb I'OTOBHOCTH
KOHCTPYKLMH, KOMIUIEKCHas MEXaHW3alus U Majas TPYJOEMKOCTb MOHTaXa
pa3IMuHBIMM crioco0aMu B J1000€ BpeMsi rojla U B OYEHb KOPOTKUE CPOKH.
CranbHble NPOJIETHBIE CTPOCHHUS HMMEIOT JJINTENbHBIE CPOKU CIyKObl. OHH
MOTYT OBITh CpPAaBHHMTEJIBHO MPOCTO YCHJIEHBI NMPU BO3PACTAHUU BPEMEHHOMU
MOJBM>KHOM HArpy3KH.

OcHOBHLIM ~ HE0OCmAamKOM TaKUX MPOJIETHBIX CTPOEHUM  SBIAETCS
Koppo3usi Metauia. [[puMeHeHrne aHTUKOPPO3UHMHBIX CTAJIEHM M CIELUAJIbHBIX
NOKPBITHIA, a TaKXe TUIATENbHBIA HAI30p 32 COCTOSIHUEM METajula B MPOLECCE
DKCILTYaTAlMH, YCTPAHSIOT 3TOT HEJOCTATOK.

CranbHble MOCTBI COOpPY)XKAalOT B pailoHaX ¢ JHOOBIMU KIMMAaTHYECKHUMHU
ycioBusiMi. Ha skene3HbIX Ioporax Hailei CTpaHbl OHH COCTaBJISIOT OoJiee 50
% MNPOTSKEHHOCTH BCEX MOCTOB. MeETalUNIMYECKHUE MOCTBHI Pa3IUYaroTCs IO
KOHCTPYKIIMM TIPOJIETHBIX CTPOECHUM, POy €311bl, CTaTUYECKOW CXEME, IO
croco0y COeIMHEHHSI KOHCTPYKTHBHBIX 3JIEMEHTOB.

[1o KOHCTPYKLIMH MPOJIETHBIE CTPOCHUSI OBIBAIOT IBYX BUJIOB: CO CIUIOLI-

HOM CTEHKOU M CO CKBO3HBIMH (pepmamu; OOJIBIIIME MPOJICTHI BHITOAHEE TEepe-
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KpBIBaTh CKBO3HBIMU (hepMamu, a Majible — OajJKaMu CO CIUIOIIHON CTEHKOM.

[Ipy  coBpeMEHHBIX  TEXHOJOTMSIX  CIUIOIIHOCTEHYaThie  OajKu
OKa3bIBAIOTCS 00Jiee PKOHOMUYHBIMHU B TipojieTax g0 80—100 m.

[To poxy e3nbl pa3nuuaroTCs NPOJETHBIE CTPOCHUS C €3/10M TOBEPXY U €3-
JIOM TIOHH3Y.

ITo cratnueckoil cxeme MPOJIETHBIE CTPOCHUS Pa3IeNsAIOTCs Ha OaJlouHbIE
(pa3pe3Hble, Hepa3pe3Hble, KOHCOJBHBIC), apOYHbIC, pPaMHBIC, BAHTOBBIE H
Bucsune. HambOomee pacnpocTpaHEHHBIMU SIBISIOTCS OajO4YHBIC MPOJICTHHIE
CTPOEHUS C Pa3pe3HbIMU CKBO3HBIMU (pepMaMH, MepEeKPhIBAIOIINE TPOJETHI 10
160 m. IlponerHble CTpOEHUS C HEpa3pe3HbIMU W KOHCOJIbHBIMU (hepMaMu
MPUMEHSIOT TJIaBHBIM 00pa3oM Ha KPYIHBIX peKax U B MYyTENpoBoAax. Apou-
HbIE METALTMYECKUE MOCTHI NMPUMEHSIOTCS Ha JKEJIE3HBIX JOpOraxX Tak K€ IIH-
pPOKO, Kak W OajouHble. Bucsure MOCTBI B Halllel CTpaHe MPUMEHSIOTCS B OC-
HOBHOM Ha aBTOMOOWIBHBIX Aoporax. B koHie XX B. MOJy4WIN MIHUPOKOE pac-
MPOCTPAHEHUE BAHTOBBIC, 0AJIOUHO-PAMHBIC U PAMHBIE MOCTHI.

[Io cmocoOy coenMHEHHs] HJIEMEHTOB IIPOJIETHBIE METALTUYECKUE
CTPOEHHUSI MOTYT OBITh KJICTIAHBIMHU, KJIETIAHO-CBAPHBIMHU, IIEJIbHOCBAPHBIMU, HA
BBICOKOTIPOYHBIX 00JITaX U Ha OOBIYHBIX OOITAX.

[IpuMeHeHue CTadbHBIX MOCTOB JIOJDKHO OBITh OOOCHOBAaHO TEXHHKO-
HAKOHOMHUYECKUMHU pacueTraMu. CTajabHbIE MOCTBI 11€J1€CO00pa3HbI MPU OOJIBIINX
MpoJieTaX, TaK Kak OOJbIINE MPOJIEThl COKPAIIAOT KOJUYECTBO OIMOpP, YTO MPH
BBICOKMX ONOpax U TiayOOKHX (YyHIAMEHTAaX CYLUIECTBEHHO CHHMKAET OOBEMBI
paboT, CoKpalaer mpoI0JKUTEILHOCTh H CTOUMOCTh CTPOUTEIHCTRA.

§ 6. KoHcTpykumsi MeTa/uIMYeCKHX MOCTOB. OCHOBHBIE YaCTH
METAJINYEeCKUX MOCTOB

B coBpeMEHHOM MOCTOCTPOECHUH IMPOJIETHBIE CTPOCHUSI METATMYECKUX
MOCTOB BBINIOJHSIOT C HCIIOJb30BaHUEM OallOYHOM, apOYHOM, pPaMHOM,
BAHTOBOM CTATHYECKUX CXEM M UX KOMOMHAIIUH.

OOGBIYHO TPOJIETHBIE CTPOCHUS METAIMYECKUX MOCTOB BBIMOJIHSIOT C
UCIIOJIb30BaHUEM OaJlOYHOM CXEeMbI, KOTOpasi TO3BOJSIET TNEPEKPhIBATh
nposetsl oT 40 10 550 M. Bo Bcex BHU1ax 0AIOUHBIX MPOJETHBIX CTPOCHUM MO
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BO3/ICIICTBHEM BEPTUKAJIbHBIX HArpy30K Ha OMNOpax BO3HHUKAIOT TOJBKO
BEPTUKAJIbHBIE OTMIOPHBIE PEAKIIMH, UTO 00JIEr4aeT yCTpOUCTBO OMOp, OCOOEHHO
npu ux OoJnbplioi BbicoTe. B 0anouyHbIX MOCTax TJIaBHBIMH HECYIIMMHU
AJIEMEHTaMH MOTYT OBbITh CIUIONIHBbIE Oanku Wik CKBO3HbIE ¢epmbl. [lo
CTaTUYECKON cxeMe OallouHble MOCTBI MOTYT OBITh  pa3pe3HBIMH,
HEpa3pe3HbIMU U 0ATOYHO-KOHCOJIbHBIMU.

Pa3pe3Hblie 6ajiouHble NPOJieTHbIE cTPoeHusl. B coctaBe Mocta mepe-
KPBIBAIOT MO0 OJIHOMY TPOJIETY, KaX bl U3 KOTOPHIX pabOTaeT HE3aBUCHUMO OT
npyrux (puc.6.1, a). [Ipy mpodymx paBHBIX YCIOBHUSAX 3TO TpeOyeT OOJBIIHX
pacxoJI0oB MeTalla, 4YeM B HEpPa3pE3HbIX MPOJIETHBIX CTPOCHUSX, paOOTAIOIINX
coBmecTHO. Kpome Toro, mpomexyTOUHbIE OMOPHI Pa3pe3HbIX MPOJIETHHIX
CTPOCHUI TpeOYyIOT OOBIYHO OOJBIIEr0 pacxoja MaTepUAIOB, YEM OIOPHI
HEPa3pEe3HBIX MPOJETHBIX CTPOCHHUN H3-32 HEOOXOAMMOCTH YCTAaHOBKH ABYX
OTIOPHBIX YacTel Ha Ka)XJ0H MPOMEXYTOYHOU omope (cM. puc.6.1, a). B cBs3u
C 3TUM pa3pe3HbIC MPOJETHBIE CTPOSHHUS OOBIYHO MPUMEHSIOT JJIs IEPEKPHITHS
OTHOCHUTEJIbHO HEOOJBIINX MPOJETOB, KOTJa MX HEAOCTAaTKH HE OKa3bIBarOT
CYLIECTBEHHOI'O BIUSHUS Ha CTOMMOCTb U METAJUIOEMKOCTh MOCTA.

KoHcTpyKiust pa3pe3HbIX MPOJIETHBIX CTPOCHHM MOJIydaeTcsl MpPOCTOM,
JeTKO ToAmaeTcsl craHgapTtuzanud. Ha paboTy 3THX MPOJETHBIX CTPOCHUMN
BO3MOJKHBIE TIPOCAIKH OTIOP HE OKA3bIBAIOT BIUSHUS.

Hepa3pe3nblie 0aj104HbIe IPOJIETHBIE CTPOeHMs . [lepeKkpbIBatoT 0qHON
HEMPEPHIBHON KOHCTPYKIIMEH 0OBIYHO TPH WM 00JIee COBMECTHO PabOTAIOIIUX
npoJietoB (puc.6.1, 6). biaaronapst coBMecTHOM paboTe aOCOMIOTHBIC 3HAYCHUS
U3rU0AIoNMX MOMEHTOB B HEpa3pe3HbIX Oankax MpH MPOYUX OJIMHAKOBBIX
ycioBusix Ha 35- 45 % wmeHble, 4eM B pa3pe3HbIX OajiKkaxX, 4TO MO3BOJSET
YMEHBIIUTh PacXo] MeTauia. DKOHOMHYHOCTh HEPa3pe3HBIX MPOJETHBIX
CTPOCHHMI HapacTaeT C YyBEJIWYEHHUEM IMPOJETOB, TaK KaK pas3rpykaroiiee
JEHCTBUE COCEIHUX TPOJIETOB OO0Jee BCETO0 TMPOSIBISIETCS OT EHCTBUS
MOCTOSTHHOW HArpy3Kd, OTHOCHTEIbHOE BIHMSHHE KOTOPOW HapacTaeT C
yBeIM4eHHeM poJieToB U poxoauT a0 80 - 90 %. Hepaspesnbie 6anku Bechma
yIOOHBI TIpU BO3BEIEHWUM MOCTA METOAOM MPOAOIBHON HAIABUKKA H
MO3BOJIIIOT OCYUIECTBIIATh MOHTAK METOJJOM HaBECHOI COOpPKH.

XecTkocTh Hepas3pe3HbIX TMPOJETHBIX CTPOSHUW OOJbINEe, 4YeM pas-
pe3ubix. Kpome Toro, onu obecrneunBaroT Oojiee KOM(OPTHBIE YCIOBUS
mpoesfa, TaKk Kak He HWMEIT TepelioMOB TMPOEIKEW YacTH  HaJ
NPOMEXKXYTOUHBIMH OIMOpaMU W HE TpeOyIT YCTpPOWCTBAa HaJ HHUMH Jie-
(hopMaIMOHHBIX IITBOB.

Henoctatkamu Hepa3pe3HbIX OalOUHBIX TMPOJICTHBIX CTPOCHHUM SIB-

JHIOTCA 9YBCTBHUTCIIbHOCTh K HCPABHOMCPHBIM OCaJIKaM OITOP W 3HAYUTCIILHBIC
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MEepPEeMENICHUS] KOHIIOB OaJOK OT WM3MEHEHHUs TEeMIEpaTyphbl, 4TO TpeOyeT
pUMEHEHUs 00JIee CIOKHBIX OMOPHBIX YacTel U eopMalMOHHBIX IIBOB.

B coBpeMeHHBIX YCIOBHUSX, KOIJIa OCBOCHA TEXHOJOTHS CO3JaHUs
HAJISKHBIX OIOP JJIsl OIOP MOCTOB B pa3HOOOPA3HBIX YCIOBUSAX, HEPA3pPE3HbIE
0anoYHbIC MPOJICTHBIC CTPOSHUS HAIILIU IIUPOKOE MPUMEHEHHE, 0COOEHHO MPHU
NEePEKPBHITUH 0OJIbIIUX MPosieToB (0T 60 M U BBILIE).

BanouyHno-koHcoabHas cucrema. Ilo cBoeit pabore Onm3ka K Hepas-
PE3HOM, TaK KaK MApHUPHI CTaBAT B 30HE HYJEBBHIX MOMEHTOB HEpa3pE3HBIX
Ooanok (puc.6.1, B). Ota cucrema CTaTUYECKH OIpeaesiMa, B HeEW He
BO3HMKAIOT JIOTIOJIHUTEIbHBIE YCUIIUS B cliydae mpocaaku ornop. OHa 3aHUMaeT
MPOMEKYTOUHOE TOJO0KEHHE MO0 CBOMM CBOMCTBAM MEXIYy pa3pe3HbIMU U
HEpa3pe3HbIMU OAIOYHBIMU TPOJICTHBIMHA CTpOeHUSMH. HO oHa mmeeT u psa
HEJOCTaTKOB, TPHUCYIIMX HMEHHO eil. OHa Oojiee UYyBCTBUTENbHA K
JTAHAMHAYECKUM BO3JCHUCTBUSIM BpPEMEHHOM HArpy3Kd H3-3a I[EPEIOMOB
poIIs ¥ MIapHUPOB, PACTIOIOKEHHBIX B MPOJIETE. Y CTPOMCTBO COMPSIKCHHSI
KOHCOJIBHBIX YacTed C MOJBECHBIMU MPOJIETHBIMUA CTPOCHUSMH OCJIOKHSET U
YyI0POKaeT KOHCTPYKIIUIO MOCTa, a B KCIUTyaTallud MIPUHOCUT 3HAUYUTEIbHBIC
OCJIO)KHEHHSI. DTU HEJOCTATKU CWJIBHO OTPaHUYMBAIOT €€ mpuMmeHeHue. [Ipu
BO3pacTamIieil KOHKYPEHTOCIIOCOOHOCTH HEPa3pe3HBIX MPOJIETHBIX CTPOCHUHN
CTPOHUTEIHCTBO METALTUNIECKUX MOCTOB 0aIOUHO-KOHCOIBHON CHCTEMBI CTaJIO0
OOJBIION PENKOCThIO, B OCHOBHOM B BUJE (epM A NEPEKPHITUS MPOJIETOB,
omm3kux k 500 M.

ApoOuHble MeTa/LIMYecKHe MOCThbI. B KauecTBe OCHOBHBIX HECYIIUX
AJIEMEHTOB TPOJIETHBIX CTPOCHUN UMEIOT apku (puc. 6.1, T). Apku sSBIAIOTCS
pacniopHou cucrtemon. Ilpu AelNCTBMM HAa HUX BEPTUKAJIbHBIX HArpy30K Ha
OTOpBI TEpPENAIOTCSI HE TOJBKO BEPTUKAIBHBIE, HO W TOPU3OHTAIBHBIC
BO3JICHCTBHS (pacmop), YTO YMEHbBINAET YCHIWS B apKe, YMEHbBIIAET PaCXO/]
MaTepuaja Ha Hee, HO YBEJIMYMBACT BO3JCHUCTBUE HA OMOPHI, UTO YCIOKHSIET
WX KOHCTpYKIuMU. [IpuMeHEHHe apOoYHBIX METALTNYECKUX IPOJICTHBIX
CTPOEHUW CTAaHOBHUTCS palMOHAIBHBIM TIPH OYEHb XOPOIIUX T'PYHTOBBIX
YCIIOBUSIX W B CIy4asx, KOTJa apKh XOPOIIO BIUCKIBAIOTCS B TIPOJOJIbHBIN
npoduiib mepexo/ia, He BBI3BIBAS OOJBIIIOTO YBEIMUYEHUS pa0dOT MO CO3/IaHUIO
MOAXO0/M0B K MOCTy. Hawmmydmum oOpa3oM 3TOMY COOTBETCTBYIOT TOpHBIC
yCIIOBUSl. MeTajuinuecKkue apovHbIe MOCTHI BO3BOJST TaKKe€ B TOpOJAax IO
aApPXUTEKTYPHBIM COOOPaKECHUSM.

PamHble NpoJieTHbIE CTPOeHHA. B METaNTMYECKHX MOCTax IMpUMe-
HSIOT B OCHOBHOM B IE€peXoJiax depe3 OOoJIbIIMe OBparu Wiv B MyTEMPOBOIAX
(puc.6.1, n). lns myTenmpoBOJOB OCOOCHHO Ba)KHA BO3MOXKHOCTH CO3JIaHUS

KOHCTPYKLIMM C MaJIOW CTPOUTEIIBHOM BBICOTOM U BBICOKOM KECTKOCTHIO M3-3a
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COBMECTHOI paboTbl purenst u croek. Kak u apoyHas cucrema, pamHas
SBJIIETCSL PACIOPHOM U MO3TOMY TPEOYEeT XOPOILIMX IPYHTOBBIX YCIOBHM WU
MacCHUBHBIX onop. OTHOCHUTENIBHO CII0’KHAsI KOHCTPYKLUS Y3JIOB CONPSIKCHHUS
pUresel co CTOMKaMM paM CHHKAKOT IPUMEHUMOCTh PaMHBIX METaJUIMYECKUX
MOCTOB.

BaiitoBble MOCTBI. [IMEIOT B Ka4eCTBE TJIABHBIX HECYIIHUX JJIEMEHTOB
IPOJIETHBIX CTPOEHUI OalKy >KECTKOCTH M BaHTHI, MOABEUIMBAIOIIME €€ K
MUJIOHAM, SIBIISISICH Kak Obl ynpyrumu onopamu (puc.6.1, €). OObIYHO BaHTOBBIE
IIPOJIETHBIE CTPOCHHUS IIEPEKPBIBAIOT JABa WM TpU npojera. OHM XOpOLIOo
COOTBETCTBYET CTPOUTEIBCTBY METOJIOM HAaBECHOI'O MOHTaXa.

BaHToBBIE MpOJIETHBIE CTPOEHUSI OOBIYHO MPUMEHSIOT AJIsSl IEPEKPBITUS
mponeToB ot 150 wm.

Bucsiune Mera/uimyeckue nNpojieTHbIe CTPoeHus1. Vcnons3yrores ais
NEPEKPBITUS CAMbIX OOJBIIMX MPOJETOB 0 2000 - 3000 m (puc.
6.1, 5x). OCHOBHBIM HECYIIIMIM 3JIEMEHTOM B BHCSYEH CHCTEME CIIYKHUT KaOeb.
JInst yBEenMYEHMsS] JKECTKOCTH BHUCSYEH CHCTEMBI YCTPAaUBAIOT HEPA3PE3HYIO
OaJIKy *KECTKOCTH.

Kpome OCHOBHBIX CHCTEM B METALIMYECKUX MOCTaX MPUMEHSIOT TaKXKe
KOMOMHUpPOBaHHbIE cucTeMbl. OOBIYHO KOMOMHUPOBAHHAS CUCTEMA CO3/1AETCs
u3 0aJOYHOUW YCUJIIEHHEM €€ T'MOKUM apOYHBbIM IOSICOM, KOTOPBIA MO3BOJISIET
3HAYUTEIHHO YMEHBIIUThH U3rM0aroe MOMEHTHI B OaJKe.

BaxxHoli 0COOEHHOCTBIO BCEX KOMOWHHMPOBAHHBIX CHUCTEM SBIISIETCS
BO3MOXXHOCTb PETYJIMPOBAHUS YCHUJIMA B OCHOBHOM OaIOUHOM 3JIEMEHTE, YTO
CO3JAaEeT 3KOHOMHUYHYIO IO PAacX0ly METAJIJIa KOHCTPYKIIUIO.
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Pucynox 6.1 — OCHOBHBIE CHCTEMBI METAJUTUIECKUX MOCTOB !
1 — OaJika )KECTKOCTH; 2 — IIUJIOH; 3 — BaHTa; 4 — KaOeb.

Ocnognvie uacmu nponemuuix cmpoenuti. CTallbHbIE IPOJIETHBIE CTPOE-
HUSI MOCTOB (pHC. 6.2) COCTOST U3 CIEAYIOUIUX OCHOBHBIX YaCcTEH:

* TJIABHBIX HECYIIUX 2JIEMEHTOB (0aJIOK, apok, hepm, u np.);

* IPOJIOJIbHBIX U MOMEPEUHBIX CBA3EH MEXKY IIIaBHBIMU HECYILIIUMHU dJie-
MEHTaMH.

['maBHBIE HECyIIHME 3JEMEHTHI MPOJIETHBIX CTPOEHHUM MPEACTaBISIOT CO-
0ol Oanku, (epMbl, pambl, apKU U APYTHE€ KOHCTPYKIMU PaA3JIMYHBIX CTaTH-
yeckux cxeM. OHU TepeKphIBAIOT MPOCTPAHCTBO MEXKAY OMNOpaMU MOCTAa,
BOCIIPUHUMAIOT TOCTOSIHHYIO M BpPEMEHHYIO TOJBIKHYIO HArpy3ky OT TIpO-
€3’Kel 4acTH U MepeaaroT ee ornopam.
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Pucynox 6.2 — OCHOBHBIE YaCTH MPOJETHOTO CTPOCHHUS :
1 — rmaBHBIN HecylHii 3NIeMeHT — (hepMa ; 2 — pacropka BEPXHUX MPOAOJIBHBIX U TOMEPEYHBIX CBSI3EH
; 3 — IMaroHaJlb BEPXHUX NPOIOJIBHBIX CBsI3€H ; 4 — HUKHUE MTPONOJIbHBIC CBA3H.

IIpooonvrble u nonepeunvie 84131 YCTPAUBAIOT MEXKIY TJIABHBIMH HECY-
muMu 3JieMeHTaMi. OHU pacIonaralTcsl B IIOCKOCTSIX BEPXHETO M HUIKHETO
MOSICOB  TJIABHBIX JJeMeHTOB. CBs3u 00ECMEYMBAIOT MPOCTPAHCTBEHHYIO
HEH3MCHSIEMOCTb, )KECTKOCTh U YCTOWYHMBOCTH (pHc. 6.3).

&

(e

Pucynoxk 6.3 — CxeMbl POJI0JIbHBIX CBSI3eH MEXAY hepMaMu :
a — KpecToBasi; 0 — ¢ JJOMOJIHUTEILHBIMH PACIIOPKAMHU; B — POMOUYECKas; T — IOJypPacKOCHasl.
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§ 7. KoHcTpyKuMs MpPoJIETHBIX CTPOCHUH

TunoBsie MPOJIETHBIE CTPOEHUS CO CAIOUHBIMU OAIKAMU TIPUMEHSIIOTCS
B KEJIE3HOOPOKHBIX MOCTaX JiJist IpoJeToB oT 18 1o 55 M. ['naBHbIe Oanku
UMEIOT JIBYTaBPOBOE CEUEHHUE BBICOTOM , paBHOM 1/11-1/13 ux pacuetHoit anu-
Hbl. BpicoTa OajJku BIMSET Ha COOTHOIIEHHE MAacC MOSCOB U CTEHKU. Uem
OoJIbllIe BBICOTA OaJKMU, TEM MEHBIIIE MAcca €€ MOSICOB U OOJIbIIIE Macca CTEHKH.
CreHka cTajgbHOM OAJIKM — BEPTUKAJIBHBIN JUCT TOJIIMHOM HEe MeHee 12 M.
JInst  yCTOMYMBOCTM MPOTUB  BBIMYUYMBAHMS CTEHKH YKPEIUISIOTCS — Bep-
TUKQJIbHBIMU TONEPEUYHBIMU peOpaMU >KECTKOCTH, KOTOPhIE YCTaHABIUBAIOTCS
Ha OIopax M Ha PacCTOSIHUU APYT OT japyra He Gonee 2N, rae N, — BbIcOTa
cTteHku. TonmmHa pedep KeCTKOCTH MpuHUMaeTcst He MeHee 10 MM, a mupuHa
— He Oousiee 15 TommuH pedpa. PeOpa >KeCTKOCTH MPUBAPUBAIOTCA C OOEUX
CTOPOH CTEHKH OajlKd CHUMMETPUYHO CIUIOIIHBIMU JBYXCTOPOHHHMMH IIIBaMHU.
Topubl pebGep xecTkocTH mnpuBapuBaroT K mosicam (puc. 7.1). Ilosica Ganok
(rOpU30HTAJIBHBIE DJIEMEHTHI TIOTIEPEYHOTO CEYCHUS! CIUIONTHOW OajKu) UMEIOT
mupuny He 6omee 240 mm . [losica cocTosT U3 ogHOTO JucTa TomuHou 60, 50,
40 MM WM U3 IBYX JIMCTOB, OTJIMYAIOIIUXCA IO IMKUpUHE He Oosee yeMm Ha 100
MM. PaccrosiHME MeXIy OCSMU TJaBHBIX OalloK TMOMEPEeK OCU IyTHU
OTpEeNeIeTCs YCJIOBUSAMHU YCTOMYMBOCTH TMPOJICTHOTO CTPOEHHUS MPOTHUB
onpokuabpiBanusi. OOBIYHO 3TO pacCcTOSIHUE MpUHUMaeTcs He meHee 1/16—1/20
npoJieTa.

[IpomonbHBIE CBA3M PACIONIATAlOTCS B YPOBHSX BEPXHUX W HIDKHHX
nosicoB Oajnok. Pacmopku u guaroHanu CBsi3el BBITIONHSIOTCS U3 OTACIBHBIX
YTOJIKOB M IPUKPETUISIIOTCS C TIOMOIIBIO YTOIKOB U (haCOHOK BBICOKOITPOYHBIMU
oontamu. [lonepeuHbie CBA3U PACOJIaralOTCs B OMOPHBIX CEUCHUSX U MEKITY
HUMH. ODJEMEHTHl CBSI3€H BBIMIOJHSIOTCS TaKXKE W3 OJMHOYHBIX YTOJKOB H
NPUKPEIUIAIOTCS K YIIMPEHHBIM pedpaM  KECTKOCTH  BBICOKOIPOYHBIMU
0oJITaMH.

B meTtannmudeckux MocTax CpeIHHMX W OOJBIINX MPOJIETOB, KaK MPABUIIO,
MPUMEHSIOT TIPOJIETHBIC CTPOCHUS CO CKBO3HBIMU (epMaMu W MaCCHUBHBIE
oropsl. KOHCTPYKTHBHO CKBO3Has (hepMa MMEET TiIaBHbIE (DEPMBbI, IPOI0THHBIC
U momnepeuHbie cBs3u. [Ipoeskas yacTb MOXKET pacrojaraTbCs MOHU3Y WIH
MOBEPXY MPOJIETHOrO cTpoeHus. ['aBHbIe (QepMbl U3 JMHEHHBIX AJIEMEHTOB
UMEIOT pasiinuHble odepTaHus. OHM M3roTaBIMBAIOTCS M3 BBICOKOMPOYHBIX
HU3KOJIETUPOBAHHBIX CTAJIEH ¢ 00ITOCBAPHBIMU COCAMHEHUSIMHU.
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Pucynoxk 7.1 — banka co criiomHoW CTEHKOH :

a — o0wmii BUA ; 6 — ceueHne KIenaHoi OalKku ; B — CEUEHUE CBAPHOW OAJKH .

['maBHBIE (pepMBI CTAIBHBIX MPOJIETHBIX CTPOEHUM MPEICTABISAIOT COO0M
IJIOCKAE TE€OMETPUYECKH HEU3MEHSEMBIE CTEPKHEBBIE KOHCTPYKLMHU, COCTO-
AIIAE W3 DJIEMEHTOB HIKHETO M BEPXHETO IOSCOB M DJJIEMEHTOB PELIETKHU:
packocoB, CTOEK, noasBecokK. [losgca M packochl SABIAIOTCA OCHOBHBIMU
KOHCTPYKTUBHBIMHM 3JIEMEHTaMU (epMbl; CTOMKH, TOABECKH, UINPEHTENH,
paboTaromye TOJIbKO Ha MECTHYIO HarpysKy, Ha3bIBalOTCS JOMOTHUTEIbHBIMU.
[lepecedyenusi packocoB, CTOEK, M MOABECOK C mosicaMd (epM Ha3bIBAIOTCA
y3namu (epM, a TOPU3OHTAIBHOE PACCTOSHHE MEXKIY LIEHTPAMU CMEKHBIX
y3JI0B Ha3bIBAeTCs MaHelbio (puc. 7.2).

ITo ouepranuto MoscoB pepmMbl MOTYT OBITh C MapaICIbHBIMU TOSCAMU
WIH C TIOJUTOHAJIBHBIM BEPXHUM MOsicoM. B MocTax HauOosbliee pacrnpoct-
paHeHHe MOJyYuiIn (epMbl € NapauleIbHBIMU IMOSICAMH U MIPOCTOU Tpe-
yroiapHOM pemierkoid. [Ipumensitorcs Takxke Qepmbl ¢ TMOJUTOHAIBHBIM BEpX-
HUM TIOSICOM M TPEYrOJBbHOW pemeTKOM. il yMEHbIICHUs JIMHBI MaHEIU B
dbepmax OOJBIIMX MPOJIETOB HCIONB3YIOTCA IINpeHrenu (moHusy). s
OOJBIIMX MPOJIETOB UCIOJIb3YIOTCS JABYXpelleTuarbie (poMOnueckue) pepmal.

®epmbl ¢ napaJIeIbHBIMU MOSCAMU UMEIOT O0JbIIy0 Ha 2—5 % Mmaccy
cTaii, 4eM (hepMbl C MOJUTOHAIBHBIMHU MOSICAMHU, HO MEHBIIIYIO TPYA0EMKOCTh U
CTOMMOCTb M3TOTOBJICHHUS M MOHTaxa. Pemierka ¢epM COCTOUT M3 HAKIOHHBIX
JJIEMEHTOB — PAacKOCOB, paboOTaloOUIMX Ha pPAacTHKEHHE U CXKaTue,
BEPTUKAJIbHBIX 3JIEMEHTOB — CTOEK, padOTalolMX Ha C)KaThe, U MOJBECOK,
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pa60TaIOH_II/IX Ha pacCTAKCHUC, U1  YMCHBIOCHUA  JJIMHBI  3JICMCHTOB

MMPUMCHAIOTCA CTSAKKHU U PACIIOPKH.
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PucyHnok 7.2 — OcHOBHBIE KOHCTPYKTHBHBIC JIEMEHTBI ()ePMBI:
1 — mmwkHUN mosic ; 2 — BepxXHUU mosAc; 3 — cxaThll (BOCXIAIINI) packoc; 4 — CTSHYTHIHA
(HECXOMAIIMIA) PacKOC; 5 — CTOMKa ; 6 — Mo/ABeCKa ; 7 — MaHellb HIKHETO Tosica ; 8 — TaHeb BEPXHETo
nmosica; A - y3es BepxHero mnosica pepmbl; b — y3en HuxkHero nosica pepMbl; a — JJIMHA MaHeu; N —
KOJIMYECTBO MaHenei; | — mmiHa nposieTHoro crpoenus ; h — BeicoTa hepMbi.

I'maBHbIE (epMBl MMEIOT PACKOCHYIO, POMOMYECKYIO, TPEYTrOJIbHYIO,
HINPEHTEeNIbHYI0 U Jpyrue pemetku (puc. 7.3 u 7.4). PackocHble penieTKu
COCTOSIT M3 HUCXOHISIIMX, PACTSIHYTBIX PACKOCOB M CXATbIX CTOEK WIIH
BOCXOJSIIMX MPEUMYLIECTBEHHO CXKATBIX PACKOCOB M PACTAHYTBHIX IOABECOK,
JUIs OOJNBIIMX TIPOJIETOB NPUMEHSETCS MOJYpPackKoCHas W MHOTOpacKOCHas
pemietku. PomOnueckas perierka COCTOUT U3 MEPEKPEIINBAIOIINXCS PACKOCOB U
OJTHOTO TOPU30HTAIBHOIO WJIM BEPTUKAJIBHOTO 3JIEMEHTa, 00eCHeUHBAIOIIETO
r€OMETPUYECKYI0  HEu3MeHseMocTb  (epMmbl.  TpeyrojbHas  pemieTka
MPEACTABIIAET COOOM BOCXOIAIIME U HUCXOSAUIUE PACKOCHI CO CTOMKAMU WJIN
CO CTOMKaMHM M mnojBeckamu. llInmpeHrenpHass peleTka COCTOMT U3 OCHOBHOU
PACKOCHOW WJIM TPEYTOJbHOM PELICTKA W IIIPEHreNIe, pacrojOXEHHbIX Y
BEPXHEr0 WJIM HUXKHEro mosica. Moryr mpuMeHSThCsl (pepMbl Ge3pacKOCHBIE,
MMEIOLIME MEKY MOSICAMU TOJIBKO BEPTUKAJIBHBIE DJIEMEHTHl — CTOUKH.

Bri6op Buga pemetku hepmMbl MPOU3BOAUTHCS IMyTEM CPaBHEHUS pacxoja
CTaJ, KOJIMYECTBA IEMEHTOB U Y3JI0B, TPYJOEMKOCTH, CTOUMOCTH U JIPYTHX
TEXHUKO-KOHOMUYECKHX MMOKA3aATEIICH.

B cTapsIx MOCTax NpUMEHSIINCh MHOTOPEMIETYATBIE © MHOTOPACKOCHBIE
dbepMbl, pepMbl C KPECTOBOM PEIIETKON, MOIYpPaCKOCHBIE C MapabOIUYeCKUM
BEPXHHUM TOSICOM, PACKOCHBIE (PEPMBI CO LITTPEHTENSIMU [TOBEPXY.
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[lon BO3nEiCTBHEM BEPTUKAIBHOW HArpy3kd B OallOUHBIX pPa3pe3HbIX
CKBO3HBIX (pepMax BepxHHE Mosica PadOTAIOT Ha C)KAaTUE, a HIKHUE Ha
pacTsbkeHue. BenuunHa 3TUX yCWIIMM BO3pacTaeT C YBEIMYEHUEM PaCUETHOTIO
OpojeTa W YMEHBLIAETCS C YBEJIMYEHUEM BBICOTHI (epmbl. Packocsl,
BOCXO/JSIIME OT ONOpP K CEPEIMHE IMPOJIETa, HCHOBITHIBAIOT C)KaTHE, a
HUCXOJIIME — pacTshKeHue. BenuunHa ycuiaui B packoce 3aBUCUT OT yIJia
HAKJIOHA packoca K BEPTUKAIM (YEM MEHBIIE YIroJl, TEM MEHbIIE YCHIIUSA B
packoce) U OT odepTaHus mosicoB. B epmax ¢ monuroHandbHBIM OYEpTaHUEM
YCHUJIUSL B PACKOCAX MEHBbIIIE, UeM B (pepMe ¢ MapajuIeIbHBIMU IOsICaM.
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Pucynoxk 7.3 — Pernrerka (hepM B CTapbIX MOCTaxX:
a — deTplpexpemieryaras; 6 — JIByXpacKocHas ; B — KpecToBas ; T — IMOJypacKocHas; T — C
MOJINTOHAJIBHBIM BEPXHUM IOSICOM M BEPXHUMU IINPEHTEIIAMH.

ITonBeckn W CTOMKM CIyXKaT ISl YMCHBIICHUS CBOOOJHOM JUTMHBI
nanenu. CrolikaMu Ha3BIBAIOTCS DJIEMEHTHI, padoTalolMe Ha CXKaTHe,
MOABECKAMU — 3JIEMEHTBI, pa0O0TaIOIINe HAa PACTSKCHHE.

Jlns rnaBHBIX (epM MalbIX MPOJICTOB HAWIYUIIeH SBISETCS IPOCTas
TpeyroJyibHasl pelieTKa.

st cpennux nposeros, A0 110 M BKIIOYMTEIRHO, — TpPEYToJibHAs pe-

mieTKa C MoJABeCKaMu W cTrodkamu. [ Oonpmmx mnposieToB, 6osee 120 M,
MIPUMEHSETCS TPEYToIbHAs PENIETKA ¢ TIOIBECKaMU | IIMPESHTEISIMU Y HUKHETO
mosica, TO3BOJISIIONTUMH COXPAHUTh ONTUMAJIBHYIO JUIMHY ITaHETW W YTOJ
HAKJIOHA PAcCKOCOB TpH O0JbIION BhicOTE (hepM. st yMEHbBIIICHHS] CBOOOHOM
JUTHHBI CKATHIX TIAHEIEeH BEPXHETO MOsCa MOABECKU MITIPEHTENST MPOI0JIKAOTCS
JI0 BEPXHErO M0sica, a JIsi YMEHBIIICHUSI CBOOOHOM IJTMHBI CTOEK U MOJABECOK
CTaBATCS TOPU3OHTAIBLHBIE CTSIKKHU.
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Pucynok 7.4 — CxeMbl penieTok Ghepm :

a. 6 — epMbI C pACKOCHBIMH PEIIETKAMH; B — MOJyPACKOCHAS PEIIETKA; T — MHOTOPaCKOCHAsI
pernierka; 1.€.k — pepMbl ¢ pOMOMUYECKOM PEIIETKOM; 3 — )epMa ¢ OIUTOHAIBLHBIM BEPXHUM TIOSICOM
1 IIIPEHTETLHON PEIIETKON; M — TPEYTOJbHAs PEIIeTKa; K - TPEYTOIbHAS PEIIETKACO CTOMKAMHU; JI-
TPeyToJibHast peleTka Co CTOMKaMH ¥ MOJBECKOi; M — MHOTOpereTyaras hpepma; H —
JByXpeleTyaTas hepMa; 0 — KpecToBas pelieTka ; I — JBOWHAA TPEYTroJibHAs C TIOYIMOABECKAMH U
MOJTyCTOMKaM; p — (hepma ¢ mapasuIeTbHBIMH [TOSICAMHE U IIIPEHTENBHOM PEIIETKOMH.

OCHOBHBIMU ~ pacue€THBIMH pa3MepaMu TJaBHBIX (epM  SBISIOTCA:
pacueTHBIN MPOJIeT, BbIcOTa pepM, AJIMHA MaHEIH.

PacuetHbiM mposnieToM (epM Ha3bIBaeTCsl pACCTOSTHUE MEXAY LEHTpamu
ONOPHBIX Y3JIOB IO TOPU3OHTANU. JlJIsI TPONETHBIX CTPOCHUM MKEJIE3HOIO-
POXKHBIX MOCTOB OH npuHuMaerca oT 33 mo 110 m, kparasiM 11 M, a Takxke
127,4; 144,8; 158,4 cm. 1151 BOBMOKHOCTH YCTAaHOBKHU MPOJIETHBIX CTPOCHUM Ha
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CYUIECTBYIOIIME OMOPHI HEOOXOAMMBIN PACUETHBIM MPOJIET MOIydaeTcs IMyTeM
W3MEHEHUS JJIMHBI KpailHuX nanenen dhepm.

BricoTa rnaBHBIX (hepM — 3TO PACCTOSIHHE MEXKAY OCSIMU TOPU30HTAIb-
HBIX Y3JIOB B CE€UEHHHM HIKHErO0 M BEPXHETO Iosica MO BepTHKalu. Bricora
TJIaBHOM (epMbl Ha3HAYaeTCs W3 YCJIOBHUS MHHHMMAJIBHOTO pacxoja CTalld,
TpebyeMoii xkecTkocTu (hepMbl W rabapurta NMPUOMKEHHUS CTpoeHUi. BricoTa
dbepmbl 00bIHO cocTaBisier 1/5—1/7 pacuetHoro mposerta. B ikene3Homo-
POXHBIX MOCTaX C €3/10¥ MOHU3Y BHICOTA TMIABHBIX (hepM MPUHUMAETCSI HE MEHee
8,5 M 117151 6ecpensITCTBEHHOTO MPOXO0XKIEHUS MOIBHXKHOTO COCTaBa.

Jlnuna manenu (epMbl — 3TO PACCTOSHHUE MEXIY LIEHTPAMU COCEIHMX
y3JI0B TOsicoB. JlJIMHA MaHenu BIMSET Ha PacXoJi CTajau Uil TJIaBHBIX (depM,
OaJIOK MPOE3KEH 4YacTh U CBA3EH MEXay TJaBHBIMU (epMaMu. YBEITUUYECHHE
JUIMHBl TaHEJIW YMEHBIIAET KOJMYECTBO JJIEMEHTOB M Y3JIOB (EpMbI, HO
YBEIMYMBAET MPOJIETHl MPOJOJBHBIX OalOK, MacCy CTald MPOE3kKEH YacTu.
JnvuHa naneneu npuaumaetrcs 5,5—I11 m.

VY011 HaKJIOHa PacCKOCOB BIIMSIET HA KOHCTPYKLHIO Y3710B pepMbl. HauBbl-
TOJIHEUIIIMM YTJIOM HAKJIOHAa PacKkocoB K ropu3oHTanu sisisiercss 40—50°. Ilpu
3HAQYUTEIBHOM OTKJIIOHEHHWH YIJla HAakKJIOHAa OT 45° yBEIMYMBAIOTCSA pa3MeEphI
y3JI0BBIX (DaCOHHBIX JIMCTOB U PACXO/] CTAJIH.

BricoTa ¢depm, AiIMHA MTaHET!, YroJl HAKJIOHA PACKOCOB B3aUMHO CBSI3aHBI.
Paccrosinue mexay ocsmu pepM AUKTYyEeTCs TPeOOBAaHUSIMH TOPU3OHTAIBHOM
KECTKOCTU M YCTOMYMBOCTU MPOTHUB OMPOKUJIBIBAHUS MPOJIETHOIO CTPOEHUS, a
Opu e3¢ MOHU3y U rabapuToM npubmmxkeHus crpoeHuid. Ilo yciaosuro
TOPU30HTAJILHON KECTKOCTU PACCTOSIHUE MEXY OCSAMHU (epM JOIKHO ObITh HE
menee 1/20—1/25 mposnera nipu e3ae noHusy U He meHee 1/16—1/20 nipu e3ze
NOBEpPXY, IPU 3TOM TOPU3OHTAIbHbIE KOJIEOaHMSI MPOJIETHBIX CTPOEHUM IOJ
MPOXOASIIIUMHU MO€3/1aMH HE ONACHBI.

ITo ycnoBuio rabapura, 1js1 OAHOMYTHBIX KEJIE3HOAOPOKHBIX MPOJETHBIX
CTPOEHUH C €310 MOHMU3Y PACCTOSIHUE MEXIY OCSMU (epM JIOJKHO OBITh HE
MeHee 5,5 M, a Il ABYXIIyTHBIX — He MeHee 9,6 M. /{151 MOBbILIEHUS] YPOBHS
yHU(DUKAIUY, YIYYIICHUs] TEXHOJOTUU HW3TOTOBJICHUS M MOHTaXKa, CHUKCHUS
TPYAOEMKOCTH U CTOMMOCTH TJIaBHbIE (pepMbI OJU3KHUX MPOJIETOB MPUHUMAIOTCS
OJIMHAKOBBIX CHCTEM , BBICOTHI ()epM W JJIMHBI TaHeNu. Tak, Hampumep,
TUIIOBBIE TJIaBHbIE PepMmbl posieTamMu 88 110 M UMeroT napasieNbHbIe Mosca,
TPEYrOJIbHYIO PEHIETKY C MOJABECKaMU U CTOMKaMH, OJJMHAKOBYIO BBICOTY 15 M,
nuHy naHenu 11 M u paccrosaue mexay gpepmamu 5,8 m.
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§ 8. DuemenTnl (pepM U UX y3/0Bble coequHeHusi . TopMo3HbIe
CHCTEMBI

DOneMeHThl (epM TPEACTaBISAIOT COOOW MPSMOJIMHEHHBIE CTEPIKHHU,
BOCIIPUHUMAIONINE OOJBIINE TPOJOJIbHBIE YCWIWS W TOITOMY HMEIOIIHE
3HAYNTETbHBIC TUIOMAAN TMONEPEUYHBIX CEYCHHH. B COBpPEMEHHBIX MPOJICTHBIX
CTpOCHHSIX Hamboyiee MPUMEHUMBIMH SBIISIIOTCS CE€YCHHsI KopoOdaroit m H-
obpasHoii hopmsl (puc. 8.1, 8.2).

Kopobuarbie cedeHHMs COCTOST W3 JIBYX BEPTHKAIBHBIX U JIBYX
TOPU3OHTAIBHBIX  JINCTOB, JKECTKO COCAWHEHHBIX CBapHBIMH  IIIBAMH,
BEPTUKAJIBHBIEC JIMCTHl SBIIAIOTCS OCHOBHBIMA W 00Jie€ TOJICTBIMH, YeM
ropusoHTanpHbIe. KOopoOuaTkie ceueHus] IMEIOT pallMOHAIBLHOE paclpesieieHne
MeTasuia, OOJIBIIYIO JKECTKOCTh MPU M3THOEe M KpydeHuru. OHU YKOHOMHYHEI 110
pacxojly cTalid, MEHEe MOABEPKEHbl KOPPO3UM, HO CJIOXKHBI B M3TOTOBJICHUHU.
KopoOuaTsie ceueHus IpUMEHSIOTCS Kak I MOsicOB epM, TaK U JIsl CXKAThIX
PacKoCOB.

KopoOuaTeie 5371€MEHTHI U3 CIUIONIHBIX JINCTOB TE€PMETU3HPYIOTCS
YCTAaHOBKOM TO WX KOHIIAM  CIUIONIHBIX  TOMEPEYHBIX  auadparm,
MPETATCTBYIONINX TPOHUKHOBEHUIO BHYTPh KOPOOOK BJIarW, CHeTa W TPS3H.
[IppumMeHeHne TEepMETUYHBIX JJIEMEHTOB COKpallaeT IUIONaAh OKpPacKh M
3aMemJIsieT KOPpPO3WI0, YTO CHWXKACT OJKCIUTyaTal[AOHHBIE PACXOAbl H
YBEJIMYUBAET CPOK CITY>KOBI (PePMBI.
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Pucynok 8.1 — CedyeHne 1osiCOB CKBO3HBIX (hepMm:
a — mBeuiepHoe ;0 — kopobuatoe ; B — [1-oOpa3Hoe u mBemiepHoe; T — AByTaBpoBoe H-o0pa3Hoe ; 1 —
OJTHOCTEHYATOE ; € — KopoOJaroe.

H'06p33HBIe CCUCHHUA COCTOAT H3 [ABYX BCPTUKAJIBHBIX W OJHOI'O

TOPU30HTAIBHOTO JIMCTA, COEAUHEHHBIX CBAPKOM. [IpenMyniecTBOM uX sBseTCA
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POCTast OTKPHITash KOHCTPYKIUS, yIOOHAs JUIsl M3TOTOBJICHUS: TPYIOEMKOCTh
WX U3rOTOBJICHUS NMPUMEPHO B 1,5 pa3a MeHbIIe, 4eM KOpoOJaThIX.

Henocratku H-006pa3HbIX cedeHU COCTOAT B: BO3MOKHOCTH 3arps3HEHUS
U HEOOXOJUMOCTH YacCTOM OYHUCTKHM M OKPACKHW TOPHU3OHTAIBHBIX AJIEMEHTOB;
OMAacCHOCTH OBICTPOM KOPPO3UM CTadM HM3-3a CKAIUIMBAIOIIUXCA B HHUX BOJIBI,
CHEra, rpsi3d, HECMOTps Ha JIPEHa)KHbIE OTBEPCTHS B JHCTax auameTpom S0
MM; MEHBIIEH JKECTKOCTH OTHOCUTEIBHO TOpU30HTaIbHOM ocu. Ilostomy H-
oOpa3HbIe CeYCHUS MPUMEHSIOTCS JJIsI HAKJIOHHBIX U BEPTUKAIBHBIX DJIEMEHTOB,
BOCIIPMHUMAIOIIUX HEOOJIBIIINE HATPY3KHU.

PazMepbl cedeHHMS DSJEMEHTOB Ha3HA4YalOTCS B COOTBETCTBHU  C
JNEUCTBYIOIIUMU  YCWIMSMH, MAapKOW CTaiau, TpeOOBaHUSMH TEXHOJIOTHH
W3TOTOBJICHUS, MOHTaXXa W JKCIUTyaTalud. BpicoTa CceUeHHUs SJIEMEHTOB
npuHumaetrcss He Oonee 1/15 wux nnuH. Bce 2neMEHTBI JOJDKHBI HMETh
OJIMHAKOBYIO IIUPUHY JJISl TPOCTOTHI COSAMHEHUS UX B Y3JIaX.
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Pucynok 8.2 — Ceuenue pemerku depm:
a, 0 — MBEJJICPHBIC ; B — JIBYTaBPOBOE ; T,J1 — INIOCKHE ; €,%,3 — YTOJIKOBBIE.

V3nbl  TnaBHBIX (epM MPEACTaBISIOT COOOM COENUHEHUS] KOHIIOB
AJIEMEHTOB, OCU KOTOPBIX CXOMSTCS B OJHOM TOUKE — LIEHTPE y3JIa .

K y3nam hepMm mpukperuisitoTes monepeyunbie 0aaku U SJI€MEHTHI CBSI3EH.

KoHI1bI 351eMEeHTOB (hepM COCTUHSFOTCSI TIPH ITOMOIIH (PACOHHBIX JTUCTOB:
(hacoHOK-HaKJIa0K, (haCOHOK-BCTABOK, (haCOHOK-MPUCTABOK. DACOHKU JOJIKHBI
OBITH MPOCTOM (HOPMBI, MUHIMAJIBHBIX Pa3MEpPOB U TOJIIIMHOW HE MeHee 12 MM.
Jlnst cHWXKEHUST TPYNOEMKOCTH W TIOBBIIICHUS KadecTBa paboT ¢dopma u
pa3Mepbl Y3JIOBbIX (DACOHHBIX JIMCTOB M CTHIKOBBIX HAKIAJOK, a TaKXKe
PacIoIOKEHUE OTBEPCTUH JJISI MOHTAXHBIX OOJITOB YHUDHUITUPYIOTCS, YTO JJAET
BO3MO>XHOCTh o0ecreunBaTh BBICOKYIO TOYHOCTh coopku u
B3aMMO3aMEHSIEMOCTD JeTalicil.

Koncrpykuus y3noB ¢epM AomKHA OBITh MPOCTOM M YIOOHOW s
MOHTa’)Ka, MPEA0TBpaIaTh BO3MOXHOCTh CKaIUTMBAHUS BOJBI U TPSI3H.
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Ceazu mexncoy gepmamu. T'naBHbIe (QEepMbl CTaNbHBIX MPOJETHBIX
CTPOCHUI COCAMHSIOTCA B IUIOCKOCTAX BEPXHMX UM HWKHUX I0SCOB
IIPOJIOJIBHBIMU CBS35IMH, & B INIOCKOCTSIX PAcKOCOB, IOJABECOK WJIA CTOCK —
HONEPEUYHbIMU CBSA3SIMU. [IpOJ0sIbHBIE CBSI3U NPEACTABISIOT cOOON (epMmsl,
nosicaMi  KOTOPBIX SIBJISIFOTCS TMOsica TIaBHBIX (epM. Perierka cBsizeit MOXKET
OBITh TPEYTOJbHOM, POMOMYECKOH, KpPECTOBOM, NOJYpaCKOCHOW M APYIrHX
CUCTEM.

DNeMEeHThI CBA3€H YCTPAaWBAIOTCA M3 MPOKATHBIX WM CBAPHBIX YTOJKOB,
TaBpOB, IBYTaBPOB, WIH MIBEIJIEpPOB. POopMa U pa3Mephl CEUEHUN HIIEMEHTOB
CBSI3€M NPUHUMAIOTCA B 3aBUCHUMOCTH OT YCWIMH M CBOOOJHOW JUIMHBI
aneMeHToB. Ilpu HeOONBPIIMX YCHMIMSIX W JUIMHE CEYEHUS [PUHUMAIOT
YIOJKOBBIE WJIA TaBpPOBbIE, MpH OONBIIUX YCUIUAX M JJIMHE CEYCHUS
JIBYTaBpOBBIE.

TopMoO3HBIE paMbl, yCTpawBaeMble B IKEJIE3HOJOPOKHBIX IPOJIETHBIX
CTPOEHMSIX, IEPEAAIOT POIOJIBHBIE TOPMO3HBIE YCHIIHS OT 0aJI0K MPOE3Ken
4acTU Ha mosica pepM U Jajee Ha HEMOJBUKHBIE ONOpPHBbIE YacTH. TOpMO3HbIE
pamMbl  pacmojlarairoTcsi mocepeiuHe mnpoJsieta.  Pambpl  oOpa3yroTcs U3
JUArOHAJIbHBIX CBSI3€M W PaclopoK MEXIy NpOAOIbHBIMU OalkaMu WIH W3
JIarOHaJIbHBIX MPOAOJIBHBIX CBSI3€U U JONOJIHUTENBHBIX PACKOCOB.

[lonepeuHble CBS3M MEXIy TIJaBHBIMU (epMamMu pacroiaraiTcs B
BEPTUKAJBHBIX IUIOCKOCTAX CTOEK M TMOABECOK (epM WIM B HAKJIOHHBIX
IJIOCKOCTSAX ITPOMEKYTOUYHBIX packocoB yepe3 11—12 m.

IlopranpHble pambl NEPENAOT BETPOBYIO M JAPYrHE IIONEPEYHBIC
Harpy3KUC BEPXHHMX IMPOAOJBHBIX CBSi3ed Ha onopsl. OHM pacrosiararTcs Mo
KOHIIaM IIPOJIETHBIX CTPOEHUN B IIJIOCKOCTSAX OIOPHBIX PACKOCOB WJIM CTOEK WIH
NEPBBIX NMOJABECOK IIABHBIX (PEPM.
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§9. IIpoe3kast 4acTh, €€ 3J1eMEeHThI U BUAbI CONMPSIKEHUsI

IIpoe3oicas yacms METANINYECKUX HKEJIE3HOOPOKHBIX MOCTOB YCTPau-
BAETCsI HA TIPOJIOJIFHBIX U TIOMIEPEYHBIX OalTKaxX MPOJIETHBIX cTpoeHuit (puc.9.1).

BricoTa MpOAOIABHBIX M  MONEPEYHbIX OalOK B  COBPEMEHHBIX
KOHCTPYKIMAX HA3HAYAETCS OJMHAKOBOMU .

[IpononbHbIe OanKW NPHUKPEIUISIIOTCS K IONEPEYHbIM, a MOINEpEUYHbIE
OalKyu — K IJVIaBHBIM HECYIIMM 3JIEMEHTAaMIIPOJETHBIX CTpoeHui. Takum
o0pa3oM, 3TU OaJIKM MPOE3kKEeW YacTU BOCIPUHUMAIOT HArpy3Ky OT MOCTOBOTO
IIOJIOTHA U MEPEJAIOT €€ IVIABHBIM HECYLIIUM 3JIEMEHTAM.

[IpononbHbIE OalKu ABYTaBpPOrO CEYEHHS] COCTOST M3 BEPTUKAIBHOIO
JIMCTA, TOSICHBIX YTOJKOB M BEPXHEr0 T'OPU3OHTAIBHOrO JiMcTa. Ilomepeuynsie
OaJIKU MMEIOT JIBYTaBPOBBIE CEYEHMS, COCTOSAIIME W3 BEPTUKAJIBHOTO JHCTA,
MOSICHBIX YTOJIKOB U TOPU30HTAJIbHBIX JINCTOB.

o S
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Pucynok 9.1 — Ilpoezxast yacTb METAITHYECKOH (hepMBI :
1 — HwKHMI TIosic pepMBl ; 2 — POAOIIbHBIE OaNKK ; 3 — MonepeyHble 0alKky ; 4 — TODMO3HBIE CBSI3H.

§10. YcTpoiicTBO MOCTOBOIO MOJIOTHA M JKeJ1€3HOI0POKHOT0 MYTH.

Ha weTtammmyeckux Kene3HOJOPOKHBIX MOCTaX MOCTOBOE IOJIOTHO
MOXET OBITh CJICTYIOIINX BHUJIOB:
* Ha 6ainacre (puc. 10.1, 6);
* Ha MOCTOBBIX JIEPEBIHHBIX Opychsx (momnepeunHax) (puc. 10.1, a, 6);
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* Ha CTaJIbHOM peOpUCTOI MIIUTE;

* Ha METAJUTMYCCKUX IMOIEPEUHHAX;

* Ha CIUIOIIHOM OCTOHHOM OCHOBaHUHW (Kele300€TOHHas IMTa 0e3
Oammacra) (puc. 10.1, 2).

Pucynok 10.1 — KoHCTpyKIMsS MOCTOBOTO MOJIOTHA Ha OasuiacTe :
a — PENbCOBBIM MYTh Ha MOCTOBBIX OpYyChsiX ; O — PENbCOBBIM MyTh Ha MOCTOBBIX OpYCBSIX ; B —
PENbCOBBIN MYTh Ha OaiiacTe ; T — pelIbCOBEIH IMyTh Ha )KeNe300€TOHHBIX TUINTAaX; | — MyTEBOM pelbC ;
2 — KOHTppEJbC;, 3 — OXpaHHBIN Opyc; 4 — JOCKM HAcTWia ; 5 — mepwia ; 6 — HacTWiI TpoTyapa; 7 —
MOCTOBOM Opyc ; 8 — OXpaHHBIH yroysiok ; 9 — KOHTpyroyiok ; 10 — kpoHmiTeiin Tporyapa ; 11 —
Kenme300eToHHas mmana ; 12 — 6amractHOe KOphITO ; 13 — OanmacTHbIi cioi ; 14 — KOHCONB TPOTYyapa;
15 — xene300eTOHHAS TUTUTA.

Mocmogoe nonommuo c¢ e300t Ha baniacme COCTOUT U3 MyTEBBIX PEIHCOB,
KOHTPYTOJIKOB, Immai, OajjgacTta W JKele300€TOHHOW IUIUTBHI ¢ OOpTHKaMH
(bammacTHOE  KOpBITO), TPOTyapaMH ¥ METaUIMYECKUMH  TIEPHUJIAMHU.
[Ipenmy1iiecTBOM MOCTOBOIO TMOJIOTHA € €3/10M Ha OajyuiacTe SIBIsSETCS OJHOPO-
HOCTh MYTHM HA MOCTY M MOJXOJIaX, KOTOpasi cOo3/JaeT OoJiee OiaronpusTHbIC
YCJIOBUS JJIs1 ABMKEHUS TIO€3/I0B, YIPOIIAET COAEPKaHUE U PEMOHT MyTH.

Henmocratkom ~ TakoW ~ KOHCTPYKLMM  SIBJISIETCS  3HAYUTEIIBHBIN
COOCTBEHHBI BEC, BO3MOXXHOCTh YBEJIWYCHUSI TOJIIUHBI OAIJIACTHOTO CJIOS H
CMEILIEHUSI OCU IYTU OTHOCHUTEJIBHO OCH IMPOJIETHOTO CTPOEHUS, CIOXKHOCTH
YCTPOMCTBA M PEMOHTAa THUAPOM3OJALMU H BOJOOTBOJIA, BO3MOYKHOCTH
oOpaszoBaHus Jibjia B Oasacre.

Ha Mocrax, riue myTh yjoxkeH Ha Oajuiacte, KOHCTPYKIIMST MOCTOBOTO TIO-
JIOTHA HUYEM HE OTJIMYAeTCS OT KOHCTPYKIMH IMyTH Ha MEperoHax, eciu JJInHa
MocTa He Oosee 25 M.
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Ilymvs  Ha mocmosvix Oepeganuvix Opycvix. MocToBbie OpycChs
U3rOTaBIMBAIOT W3 COCHBI WM JIMCTBEHHMIIBI CTAaHIAPTHBIX Pa3MEpPOB, IS
YVIJIMHEHUST CPOKa MX CIYXObl OHM aHTUCENTUPYIOTCA. CeueHuss MOCTOBBIX
OpyCheB HA3HAYAIOTCS B 3aBUCUMOCTH OT PACCTOSHUS MEXKIY OCSIMH Oallok
(pepm):

* IIPU PACCTOSTHUU MEXKIY OCSAMHU 70 2 M YKJIaIbIBAIOTCS OPYChsl CEUEHUEM
20%24 cM (c KOHTppEIbCAMH WIIM KOHTPYTOJIKAMU );

* IpU PACCTOSHHM MEXIY OCAMH OT 2 110 2,2 M — ceueHueM 22x26 cm
(cxkonTppenbcamu) U 20%24 (¢ KOHTPYTOJIKAMHU);

* @mpu paccrosHuM OT 2,2 1o 2,3 M — cedeHHeM 22x28 cM (¢
KOHTPpENbCaMU);
* npu pacctosHuM ot 2,3 1o 2,5 M — ceueHuem 24x30 (c

KOHTppeNbcaMu) U 22%28 cM (C KOHTPYTOJIKaMU ).

B Hactosimiee Bpemsi BMECTO AEPEBSHHBIX OpycheB ceueHueM 22%28 u
24x30 cM yKJIaabIBalOTCSI METAJUIMYECKUE MTONIEPEYNHBI.

Bbpycesi mioTHO mpupyOaroTcs K mosicaM MPOAOJBHBIX Oanok (dpepm).
Kax b1l Opyc npukperisiercs K nmosicam 0aiok (pepm) JanmdaTbiMu OOJITaMU.
[Tpumensitorcst Opycbst juuHOU 3,2 M. TpoTyapHbId HACTHIJI pacrojiaraercs Ha
METaJUTMYECKNX KOHCOJISAX, MPUKPEIUICHHBIX K TPOJOJBHBIM WM TJIABHBIM
Oankam. Ilpm  OTCYTCTBHMM KOHCOJIEW JIOCKM TpPOTYyapHOrO  HacTHJIa
YKJIaJbIBAIOTCS HA MONEPEUNHAX JJIUHOMN 4,2 M.

MocToBbie OpyChsl YKIIAJIBIBAIOTCS O BIIOPE CTPOTrO MO HAYTOJBHUKY C
HOPMAJIbHBIM PAcCTOSITHUEM B CBETY MEXIy OpychsimMu He Oosiee 15 cM u He
menee 10 cMm. Bo Bcex ciywasix pacCcTOsSTHUE MEXKIY OCSIMH MOCTOBBIX OpyCheB
JTOJDKHO ObITh He Oonee 55 cMm. Ilpu OGombiiem paccTOsSHUU IS TIPEIyT-
pPEXIEHHs MpoBaja KOJIEC COLIECAUIETO C PEIbCOB MOE3/1a Ha BEPXHHUX IOSICax
MOMNEPEYHBIX 0ANOK YCTpauBalOTCs MEPEXOIHbIE CTOTUKU. [lyTeBbIe penbChl
Ha Moctax anuHou Oosnee 300 m yknaneiBaroTcs Tuna P65 pnmuHOM 25 M Ha
OCTaJIbHBIX MOCTAaX — TaKHE K€, Kak Ha neperone. st odecrneyeHus miaBHOro
IIPOX0/1a TOJIBUKHOI'O COCTaBa B KAXJAOM IPOJIETE JENAETCS COOTBETCTBYIOIIMIA
MOJBEM PENIbCOBOTO TYTH, CTpelia TMoabemMa npuHuMaetrcs pasHoit 1/2000
nposieta. C 1enplo paBHOMEpHOH (0e3 meperpy3ok) paboThl MPOJIETHOTO
CTPOEHUS MO MOE31aMH OCh IyTH JOJHKHA COBMEIIATHCS C OCBIO MPOJIETHOTO
CTpoeHus. BennurnHa OTKIOHEHUS MEXy OCSIMU NMPUHUMAETCA He Ooisiee 5 cMm
Ha NPSIMBIX yJacTKax MyTH B He 0oyiee 3 CM — B KPUBBIX.

VYpaBHUTEIbHBIE TPUOOPHI YKIIABIBAIOTCS B PEILCOBOM ITYTH NIPH JITTUHE
ydacTKa MEXIy HEMOJBM)KHBIMUA OIOPHBIMU YaCTSIMH CMEXKHBIX MPOJIETHBIX
cTtpoerHuit, mpesbimaromeit 100 M. B palioHax co 3HaUMTEILHBIMU KOJICOAHHSIMU

TEMIIepaTypbl 3T TPUOOPHI TMpeAHA3HAYEHBI I KOMIICHCAITUU OOJIBIINX
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3a30pOB, OOpPa3yIOIIMXCS B CTHIKAX PEIbCOB MPU HM3MEHEHHM IJIUHBI (EpM.
YpaBHUTEIBHBIM MPUOOP COCTOUT U3 PAMHOTO U OCTPSKOBOIO PEJIbCOB,
NPUKPEIUISIEMBIX K MeTalindeckod tumre. Ha ogHOMYTHBIX MOCTax ypaBHH
TeJIbHBIE MPUOOPHI YKIIABIBAIOTCS HAJl MOJABMKHBIM KOHIIOM (DepM OCTPSIKOM
MOIIEPCTHO B HAPABICHUH NMPEUMYILIECTBEHHOTO JIBH>KECHHS.

KoHTppenbcbl WM KOHTPYTOJIKM — pacloyaraloTcsi BHYTPH — KOJEU
napajuiesibHo myTeBbIM penbcaM (puc. 10.2). OHM HOMKHBI YKIaAbIBaTHCS Ha
MOCTax JIJIUHOU Oojee 25 M M Ha BCEX MOCTax, PacHOJOKEHHBIX Ha KPUBBIX
paguycoM Menee 1000 m, i HampaBieHUs MOABUYKHOTO COCTaBa, COIIEIIETO
C pEeNbCOB TEpell MOCTOM UJIM Ha caMoM MocTy. KoHTppenbehl (KOHTPYTOJIKH)
MPOTATUBAIOTCS 10 3aJIHEW TpaHU yCTOS, J1ajiee KOHIIbI KOHTPPEJIbCOB CBOJSITCS
BMECTE «YEITHOKOM», «YETHOK» 3aKaHUYMBAETCS OAIIMAKOM WJIM CKOCOM KOHIIOB
KOHTppenbcoB (puc.10.3). KoHTppenabChl NPUMEHSIOTCS HAa OOUH THUII JIETYe
MYTEBBIX PEJIbCOB, JEKAIINUX HA MOCTY, & KOHTPYTOJIKA — CEYEHUEM HE MEHEe
160x160%x16 mm.

PaccrosiHne 1O KOHTPPENBbCOB W KOHTPYTOJIKOB OT BHYTPEHHEH TIpaHU
rOJIOBKM TyTEeBbIX penbcoB P50 mpunmmaercs 220—240 mMm, a maig P65 no
KOHTPYTroJIKOB — 310 MM. JIJ1s1 aBTOMaTHYECKOTO BKATBIBAHUSI KOJIEC HA PEIIBCHI
B ClIy4ae CXO0/a NOJBM)KHOIO COCTaBa , CIYXaT CIElHalbHbIE BKATHIBATEIH,
YKJIaJbIBA€MbI€ BMECTO YEIHOKA KOHTPYTOJIKOB MEPET MOCTOM.
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Pucynok 10.2 — Pa3HOBHIHOCTH KOHCTPYKIIMA MOCTOBOT'O TTOJIOTHA :
a — Ha MPSAMOM ydYacTKe MyTH; O — Ha KPHUBOJIMHEHHOM y4yacTKe MyTH; | — myTeBoil peisc ; 2 —
OXpaHHbIE MpHUCIIOcOo0IeHus! ( KOHTPPEBbCHI WM KOHTPYTOJIKHK) ; 3 — mmada ; 4 — 6aJulacTHBIN CIIOH ; 5
— OanmacTHOE KOPBITO ( pa3Mepbl 0aJIaCTHOTO KOPBITA AaHBI AJISl SKCIUTYaTUPYEMbIX MOCTOB).
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Pucynok 10.3 — KonTppenbCsl Ha MOCTY U IOAXOJAX :
1 — KOHTppPENbChI (KOHTPYTOJIKHU); 2 — YEITHOK ; 3 — OamMak ; 4 — 3aHss TpaHb yCTOsI.

[IpotuBoyronnnle  (oXpaHHble) Opychsa  cedeHuem  15x20 cm
YKJIaJBIBAIOTCS HA BCEX MOCTax (KpoMe JAEpeBSHHBIX JJIMHOW 10 5 M) Ha
paccrositnuu He Menee 300 mm u He Oonmee 400 MM OT Hapy>KHOW TrpaHU
MyTEBOIO pelibca.

[IpoTuBOyroHHble (OXpaHHbIE) OPYChbsl U OXpaHHBIE YTOJKHU CIyXaT s
IPEAYIPEKICHUS MPOIOIHLHOTO YTOHA W BRIKAHTOBBIBAHMSI MOCTOBBIX OPYCHEB,
a TaKXe JIJIsl HallpaBJICHUs BJIOJIb MOCTA ,COIIEIIIETO C PEIhCOB MOBUKHOTO
COCTaBa B CiIy4yae MOBPEKICHHUS KOHTPPEIbCOB (KOHTPYTOJKOB). MOCTOBBIC
OpyChsi COEOUHSIOTCS C TPOTUBOYTOHHBIMM BpyOKamMu TriayOuMHON 3 CM.
[IpoTuBOYrOHHBIN OpYyC CKpEIUISIETCS ¢ KaXIbIM MOCTOBBIM OpycoM OOJITOM.
OxpaHHBIE OPYChS CTBIKYIOTCSI BIPUTHIK MEXKTy MOCTOBBIMH Opychsamu. [IpoTu-
BOYTOHHBIC (OXpaHHBIE) YTOJKU MPUKPEIUIIOTCS K KaKIOMY MOCTOBOMYOPYCY
Iypymnamu.

Tporyap u mepuia ycTpamBarOTCS Ha MOCTax JJuHON Oosiee 20 M uiu
BBICOTOM OoJiee 5 M, Ha IMyTEMPOBOJIaX M MOCTaX, PACIOJIOKEHHBIX B TIpeaesax
ctaHuuii. Hactuin TpoTyapoB COCTOMT W3 4UEThIpEX IOCOK cedeHuem 20%5, a
HACTWJI BHYTpU Koyien — U3 2 jgocok ceuenueM 20x3 cm. Ha OGokoBbIX
pa3eabHBIX TPOTyapax BMECTO IOCOK MOXKET OBITh YJI0KEH HACTHII U3 COOPHBIX
YKeJIe300€TOHHBIX TUIHT.

Mocmoeoe nonommo c¢ orcenezobemonnou 6e30aNNACMHOU  NAUMOLL
COCTOUT W3 TYTEBBIX PEIbCOB, KOHTPYTOJIKOB, MKEJI€300€TOHHON IIIUTHI,
TpoTyapoB U mepui. JKene300eTOHHAs TUTMTA, KaK MPABWIO, HE BKIIOYEHA B
COBMECTHYIO paboTy c mpomonbHbiMH Oankamu. OHa COCTOUT U3 OJIOKOB
tommuHOM 16—24 cMm, mmpuHoii 4 M u anmuHOW 3 M. Bepxaue m OOKOBBIC
MOBEPXHOCTH IUIUT TOKPBITHI THUAPOU3OJAIMEH, OJOKH YKJIaJABIBAIOTCS Ha
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JEPEBSHHBIE TOAKIAIAKU, PACIOIOKEHHbIE npuMmepHo udepe3 0,5 M. TommmnHa
HNOJKJIAJO0K TPUHUMAETCS HE MeHee 4 cM, OJOKM MPUKPEIUIAIOTCS K Iosicam
0aJIOK BBICOKOIIPOYHBIMHU LIMWIbKaMHU. /[BUYkEHUE MOE3/10B MOKHO OTKPBIThH 0€3
HNOJUIMBKU IJIUT pacTBOpoM. IlMHUTHI mNOAIMBAIOTCS LEMEHTHO-TIECYAHBIM
pacTBOpPOM B TEIUIOE BpeMs roja B MPOMEXYTKaX Mexay noesgamu. Croid
NOJJIMBKU apMHUpyeTcss ceTkamu. [l Kene300€TOHHOM IUIMTBI BO3MOXHO
pUMEHEHUE NOJIMMEpOEeTOHA (BpeMs TBepAeHUs 2—3 ).

Mocmosoe noromno co cmanvHou peopucmot naumou yCTpauBaeTcs npu
COBMECTHOIl paboTe OaJoK Mpoe3Kel dYacTH € MOosicaMd TJaBHBIX (epMm.
CranbHOM HacTuil 00pa3yeT ¢ MpoJosibHbiMM Oankamu [1-00pa3Hyro KOHCT-
PYKIMIO U 3aMEHsAeT coO0l MpOAOJbHbIE CBS3U Mexay Oankamu. [Ipumenenue
TaKOr0 MOCTOBOIO IOJIOTHA CHKXKAeT Maccy Mpoe3kKed YacTu, HO
HE3HAYUTEIBHO YBEIIMYMBAECT PAcXo] CTanu. MOCTOBOE MOJIOTHO € €3110M IO
CTaJIbHOU IIJIUTE COCTOUT U3 MYTEBBIX PEIbCOB, OXPAHHBIX KOHTPPEIHCOB U
KOHTPYTOJIKOB, IPUKPEIJIEHHBIX HEMTOCPEICTBEHHO K OPTOTPOIHOM TIJIUTE.

Tporyapsl ¢ nepuiamMu yCTpauBarOTCs Ha KOHCOJISIX, IPUKPETUICHHBIX K
pedpaM KECTKOCTH CTEHOK Oanku. lIprMeHeHue Takoro MOCTOBOIO MOJIOTHA
o0ecreunBaeT YMEHBUICHUE CTPOUTENBHON BBICOTHI, MPOCTOTY OTBOJAA BOJBI,
BO3MOYKHOCTh MEXaHU3UPOBAHHON OYMCTKH MYTH, MEHbBIIYI0O HHTEHCHBHOCTb
KOPPO3HH BEPXHETO CTAJIIBHOIO JIUCTA, JOCTYITHOCTh OCMOTPA, MIPOCTOTY CMEHBI
PENBCOB.

§11. Onopubie yacTu

OnopHble 4YacTU MOCTOB, B 3aBUCMMOCTH OT BO3JIOKEHHBIX Ha HHX
(byHKINH, TETSITCsA Ha MOABWKHBIC M HenoABMKHbIE (puc. 11.1 u 11.2).

KoHCTpyKIMsi TOABUKHBIX OINOPHBIX YacTe [OJKHA YJIOBIETBOPATH
CJIEIYIOLUM TPEOOBAHMSIM:

e oOecrnieunBaTh CBOOOJHOE NPOJOJHHOE MEPEMEIIECHUE OIOPHOro
CEUYEHMs] TPOJIETHOTO CTPOEHUs, OOYCIOBIEHHOE nedopmaleil oT Harpy3Kku
WJIA TEMIIEPATYPHBIX BO3ACHCTBUN;

* oOecreunBaTh OCCHPEMSITCTBEHHBIN IMOBOPOT OMOPHOTO CEUYCHMS
MPOJIETHOTO CTPOCHUSI Ha YroJl A, BO3HUKAIONMK OT W3TMOa MPOJIETHOTO
CTPOCHHUS;

* IPENSATCTBOBATh CMEIICHUIO MPOJIETHOTO CTPOCHUS B TIOMIEPEUHOM K OCHU
MOCTa HaIpaBJICHUH;
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* [epeaaBaTh COCPEIOTOUYEHHBIE OMOPHBIE JTABJICHUS C MPOJIETHOTO CTPO-
€HUS Ha OTIOPY, pacHpeessi ero Ha OMOPHYIO TUIOMIAIKY.

KoHcTpykiny HEeNmoABMKHBIX OMOPHBIX YacTEH JTOJKHBI 00ecrednBaTh
OecnpensaTCTBEHHBIM MOBOPOT OMOPHOIO CEUYEHHUsI, MPEMSITCTBOBATh CMELIEHUIO
MPOJICTHOTO CTPOCHHUSI B MOMEPEUYHOM K OCHM MOCTa HalpaBJEHUU, NEpEAaBaTh
COCPEOTOYEHHBIE OMNOPHBIE YCWJIMS C IMPOJIETHOIO CTPOEHUS Ha OIopY,
pacmpesieniis €ro Ha OINOPHYIO IUIOIIAAKY, WU, KPOME TOro, (PUKCHpOBAThH
IPOJIETHOE CTPOCHHE HA OIOPE.

e ————
COLOLOLLOIINNN NI NN NSNS

Pucynok 11.1 - Pe3nHOBBIE ONIOPHBIEC YaCTH:
1 — cranbpHBIE TUCTHL; 2 — PE3UHOBBIE MTPOKIIAAKH; 3 — CTalbHas 000iiMa

N

Pucynok 11.2 - KaTkoBbie OIOpHBIE YacTH:
a — HEMOJBIKHAS C LIAPHUPOM; O — MOJBIKHAS KATKOBAsl; B — IOJBM)KHAS CO CPE3HBIMHU KaTKaMu;
T — TOABIDKHAS CEKTOPHAST; T — TaHT€HIIMAIbHAS

OHOpHLIe YaCTH BBIIIOJHAKOT M3 Pa3IM4HBIX MATCpHalioB: CTaJH,
>KeH6306eTOHa, PE3UHBI U AOP. C OCJIIbIO CHMKCHHUA CHUJI TPCHHUA B OIIOPHBIX

YacTsIX UCMOJIb3YIOT (PTOPOIUIACT WM IPyrue CUHTETUYECKUE Marepuaibl. s
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HEOOJBITUX TPOJETHBIX CTPOCHUU (M0 9 M) JdoImycKaeTrcs YCTPOMCTBO
HEJIOPOTUX, NPOCTBIX B M3TOTOBICHHMM M HKCIUIyaTallUM TUIOCKUX OIIOPHBIX
YyacTed W3 CTAJIBHEIX JIUCTOB TOJIIIMHOU HEe MeHee 20 MM. B HMXHHMI cTaIbHON
JUCT  BIPECCOBBIBAETCA WITHIPh AuaMeTpoM 50 MM, a B BEpPXHEM JIUCTE
MIPOCBEPJIMBACTCS KPYIJIO€ OTBEPCTUE B HEMOJABHXKHOM OINOPHOM YACTH H
BBIPE3AETCSA OBAJIBHOE OTBEPCTHE B MOABHKHOW . JUIA IPOJIETHBIX CTPOCHUM
npojetaMu 9—I18 M HCHOJB3YIOTCS ONOPHBIE YAacTU TaHT€HLMAIBHOIO THUIA.
TonmuHa cTanbHBIX JIMCTOB B 3TOM cliyyae JO/DKHA ObITh He MeHee 50 mw;
HIUOKHUN JUCT oOpabaThiBaeTcsl MO KPYroBol kpuBoul. Dukcaius BEPXHETO
OayaHcupa, Kak M B IUIOCKMX OMOPHBIX YacTsX, 00ECIEUMBACTCS C MOMOIUIBIO
CTaJIBHOTO IITHIPS, 3aPECCOBAHHOTO B HUKHUM OaslaHCHp.

CranpHble ONOPHBIEC YACTH BBITYCKAKOTCS ABYX TUIIOB: JJUTHIE U CBAPHBIE.

JIist onvpaHus 5kes1e300€TOHHBIX MPOJIETHBIX CTPOEHUH JUIMHOU Oonee 18
M U CTaJIbHBIX OoJiee 25 M UCHOJIb3YIOTCA KaTKOBBIE OMOpHBIE YacTu. B 3aBucu-
MOCTH OT ONOPHBIX PEAKIUN YHUCIO0 KATKOB MOXKET MEHSATHCS OT OJHOIO JO Ye-
TeIpex. [Inametp katkoB 100—200 mm.

[ToaBuKHBIE ONTOPHBIE YaCTU MOTYT OBITh CEKTOPHBIMHU. {7151 MpONIEeTHBIX
CTpOEHUN OOJBIINX JUIMH TMPUMEHSIOTCS IIAPHUPHO-KATKOBBIE IOJBUKHBIC
OMOPHBIE YAaCTU CTAKaHHOIO THUIA, B KOTOPBIX yroj MOBOpPOTa 0OecreynBaeTcs
nedopmaleil  pe3MHOBOIO  BKJIAJbINIA, a MPOJOJIbHOE CMEUIEHuE —
(dToponIacTOBOM MPOKIAIKOM, UMEIOIIEH HU3KUNA KOADPUIIUEHT TPEHUS.

B mnactosiiee Bpems Hapsay ¢ TPAOUIMOHHBIMU METAIMYECKUMU
OMOPHBIMHU  YaCTSIMU NPUMEHSAIOTCS OMNOPHBIE YacTH U3  MOJIMMEPHBIX
MaTepuaioB. B 3aBUCMMOCTH OT KOHCTPYKTUBHOTO O(OpPMIIEHUSI NOJUMEpPHBIE
OMOPHBIE HYaCTU MOTYT OBITh  JACPOPMUPYEMBIMH, CKOJB3AIMUMUA U
KOMOMHUpOBaHHBIMH. [loMMEpHBIE OMOpPHBIE YAacTH O0JIAJal0T OOJIBITMMHU
BO3MOXHOCTSIMH, 4YeM cTajlbHble. CKONb3AIIME OMNOPHBIE YaCTHU HUMEIOT
aHTU(PUKLIMOHHYIO IPOKIAJKY U3 PTopomiacta. KoMOMHUPOBAHHBIE OMOPHBIE
YaCTH BBIMOJHSIOTCS U3 PE3UHOBBIX U CTAJIBHBIX 3JIEMEHTOB C BKIIIOUEHHEM
¢dTopomacToBbIX MpokianoK. OAHAKO B IKEJNE3HOAOPOXKHBIX MOCTax, Kak
IPaBUIIO, IPUMEHSIOTCS O0Jiee HaJeKHbIE CTaIbHbIE OTTOPHBIE YACTH.
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§12. Hapszop wum yxox 3a MeTALIMYECKHMH MNPOJETHHIMHU
crpoeHusiMH. OCHOBHBIE HEHCIPABHOCTH METAJUIMYECKMX IPOJIETHBIX
CTPOEHMI1 ¥ c1I0CO0 UX YCTPAHEHUS

Hanzop 3a snemMeHTamMu MNpPOJETHBIX CTPOCHUM HMEET CBOEH LEIIBIO
CBOEBPEMEHHO OOHAPYKXUTh MOSBICHUE HEHCIPABHOCTEH: TPEIIMH B OCHOBHOM
METaJlJIe WM B CBapHBIX I[IBaX, OcCHa0JeHHE 3aKJICNOK, WCKPUBICHUE
AJIEMEHTOB, KOPPO3UM MeTaiia M Jpyrux nedexroB. TpeuwHsl B MeTtasie
OOHapYy>KHUBAIOTCS BHU3YyaJIbHBIM OCMOTPOM, a B HEOOXOIUMBIX CIydasX C
MIPUMEHEHUEM JYTIBI.

[Ipu3Hakamu, yKa3bpIBAIOIIMMU HA HaJW4YW€ TPEIIMH B JJIEMEHTAaX,
ABJISIFOTCS. XapaKTEPHBIEC TOJOCHI PKABUMHBI, BBICTYIAIONIME HA IMOBEPXHOCTH
METajula 0 Kparw TPEUIMHbI, HAJIUYUE PKABBIX IMOTEKOB. OKpacka B MeCTe
00pa3oBaHus TPEUIMHBI TPECKACTCS, METYIUTCS. TpeniuHbl, 3HAYUTEIIbHbBIC 110
JUIMHE, TEePEKPBhIBAIOTCS HAKJIaJKaMd Ha BBICOKOMPOYHBIX OO0JOTaxX WIH
3akienkax. Bce gedekTsl B METaNIMYECKUX YacTsIX B BUAE TPEIINH, PACCIOCHUIMA
MeTasjula, MECTHBIX TOTHYTOCTEH, BMSTHH, HAJPBIBOB JOJDKHBI  OBIThH
WCTPABICHBl HEMEHJICHHO WIM B IUIAHOBOM IOPSAJIKE B 3aBUCUMOCTH OT
cephe3HOCTH AedeKTa U BIUSHUS €ro Ha 0e30macHOCTh JBMKeHUs. CBapHbIE
COEIMHEHUS DJIEMEHTOB MOJJIEXAT TIIATENIBHOMY ocMmoTtpy. Ilepen ocmorpom
CBAPHBIX IIBOB M OKOJIOIIOBHOM 30HBI HYXHO OYHCTUTBH MOBEPXHOCTH IO MeE-
TaJlJla U pACCMOTPETH UEPE3 JIyIy.

Koppo3uss MeTtaiuimyeckux  KOHCTPYKLIMH  SBJISICTCS  PE3yJIbTaTOM
AIEKTPOXUMHUYECKUX IPOLECCOB, BO3HUKAIOIWIMX IOJ JCHUCTBUEM HAa METaJLI
KUJIKOCTEW, MPOBOIAILUX JJIEKTPUUECKUN TOK. B MeTammyecKux MpOJIETHBIX
CTPOEHUSIX KOPPO3USI MPOUCXOJUT B TE€X MECTAX, T/ 3aJCPKUBACTCS Bjara u
HET JI0CTATOYHOTO MpOBETpUBaHUs. [103TOMy BCe 3T MECTa HY>KHO OYUILATH OT
Ipsi3H, COpa U Yalle MoJAKpalrBaTh. Bce 31€eMEHThI METAITMYECKUX MPOJIETHBIX
CTPOCHHUI MEPUOJUYECKH [IOJHKHBI TOYMIIATHCA. OJTa TPYAOEMKasl OIepauus
MEXAHU3UPYETCA W NPOU3BOAUTCA CXATBIM BO3AYXOM C HPUMEHEHUEM
MEeCKOCTPYHUHBIX amnmapatoB. [Ipu mamom oObeme 3Ta paboTa TPOU3BOAUTCS
BPYUYHYIO (CKpeOKaMu, METAJUTMUECKUMU TIeTKaMu). JIJIst 3a1uThl OT KOPPO3HH
MPOJIETHBIX CTPOCHUM OHU OKpammBatOTCs. CpOKM TMOBTOPHOM OKpPACKU
YCTAHABIIUBAIOTCA B 3aBUCUMOCTH OT COCTOSIHUSI CTAPO OKPACKH.

DNeMEeHThI, TIJIOXO TMPOBETpUBaEMble M HauOoJee TOJIBEPKCHHBIC
PXKABJIEHUIO, OKpAIIMBAKOTCS 4Yaimle Apyrux. Jimd OKpackh MPUMEHSIOT
MacjsHble KpacKd Ha HaTypaJibHOW oymQe: CBHUHIIOBBIE Oe€nnia, CypuK,

IIMHKOBBIC Oeimiia, >KeNe3Hbld Cypuk W Ap. Ha rpy3oHanpsyKeHHBIX JTUHUSX
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AJIIEMEHTBI, CHJIBHO IOABEP)KEHHBIE PIKABICHHUIO, 3AIIMUILAIOTCS OT KOPPO3UHU
MOCPEJICTBOM ~ METAJUIM3allud  (MOKPBITUE  METAJUIMYECKOM  IUIGHKOM) C
nociuenyronieil  okpackod. Okpacka TPOU3BOAMUTCS  MEXaHU3UPOBAHHBIM
CcocoOoOM ¢ TMOMONIbIO  KpackopacmbuiuTesned. Oxpacka  HEOOJIbIIMX
MIOBEPXHOCTEH MPOU3BOAUTCS BpPYUHYIO KHCTSIMHU. [IposieTHblE CTpOoeHus
OKpAILIMBAIOTCS C MOJABECHBIX MOJAMOCTEH, JIFOJIEK U APYIHMX IMPHUCIOCOOJICHHI,
obecneunBaomux Oe3omnacHocTh paboT. He momyckaercss okpacka MO CHIPHIM
MOBEPXHOCTSIM U IIpH Temmneparype Huxke +5 °C.

PeMOHT MeTaluiMuecKuX KOHCTPYKIMM 3aKitodyaeTcs B ITOCTAaHOBKE
HaKJIQJIOK, MpaBKe MOTHYTHIX 3JIEMEHTOB, BBIIPAaBKE OMOpPHBIX yacTeil. Korma
Ipy30M0AbEMHOCTh TPOJIETHBIX CTPOCHUMN OKa3bIBAETCS HUXKE OOpallaromiencs
NOJBW)KHOW HAarpy3Kd, MPOU3BOAMTCS HMX YCUJIEHHE. YCHIIEHHE MPOJIETHBIX
CTPOEHUI MOKET BBINOJIHATHCS 32 CUET YBEJIWYEHHUS IUIOLIAAN IOMEPEYHOrO
CEUEHHMSI DJIEMEHTA; YCTPOMCTBA JOMOIHUTENbHBIX (epM, OAIOK MU PACKOCOB,
yTOoOBl MepeAaTh Ha HUX YacTh HArpy3Kd; HW3MEHEHHUS CHCTEMBbI (depm
IOCPEACTBOM TPEBpAILIEHUs] pa3pe3HbIX (epM B HeEpas3pes3Hble; yCTpoOicTBa
JOTIOJTHUTENIBHBIX OTMOp, YMEHBIIAIONUX PACUETHBIM TPOJET, U JIPYruX
MEPOIPUITUN.

HenocpencTBeHHO BiMsiolee Ha 0€30MaCHOCTh JBUKEHUS MOCTOBOE
MOJIOTHO JIOJIKHO COJEPKATHCS B O€3yKOPU3HEHHOM COCTOSHUU.

IIpu ocmoTpe penbCcoBOrO MyTH HAa MOCTY IIPOBEPSAETCS COCTOSTHUE
pENbCOB U CKPEIUIEHWH M BBIBEPSAETCA NyTh IO MA0JIOHY M ypoBHIO. OcCb
PENBCOBOrO IMyTH HA MOCTY JIOJDKHA, KaK IIPaBUIIO, COBNAJATh C OCBIO ITPOJIET-
HOTO CTPOCHHUS, C IIEJIbI0 paBHOMEPHOM (0e3 meperpy30k) padoThl MPOJIETHOTO
CTpOEHUs TNOJ  Ioe3JaMu. BeauunHa  OTKIOHEHMS  MEXIy  OCSAMHU
(9KCIEHTPHUCHUTET) JOIMyCKaeTcsa He 0osiee 5 ¢M Ha MPSIMBIX YYacTKaxX MyTH U HE
0osee 3 ¢cM B KPHUBBIX.

§13. O6mue cBeaennsi 00 onopax

Onopsl  SABIAIOTCA BaXXHEWILIEW YAacCThIO MOCTA; OHU CIyXaT s
MOJJEPAKAHUS TPOJETHBIX CTPOCHUM M TE€peladyd YCWIMH OT HUX Ha TPYHT
ocHOBaHUA. OT MPOYHOCTH M YCTOMYMBOCTH OIOP 3aBUCUT COCTOSIHUE W
JIOITOBEUYHOCTH MOCTA.

Bce Harpy3ku, 1eicTByrOIME B ONPEAEIEHHBIX COYETAHUAX, HE TOJKHBI
BBI3bIBATH B OIOPAX HAMPSIKECHUN, OCATOK U TTEPEMEIICHUM, TPEBBIIIAOIINX

nomyctumbie o CHull 2.05.03-84.
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Croumocth omop u (yHmameHntoB cocrtaBisier S0—60 % oT o0mmx
3aTpaT Ha BCE COOPYXKEHHE, MO3ITOMY KOHCTPYKIIMH OIOp JOJKHBI OBIThH
DKOHOMHYHBIMH ¥  OTBEYAIOIIMMM  MPUHLHUIY  WHIYCTPUAIU3ALMU B
CTPOUTEIILCTBE MOCTOB.

Onopbl MOCTOB YCIIOBHO DPa3feisIlOTCA Ha JBa BUJA: MPOMEXKYTOUHBIE
(0bikn) m  KoHIEBbIe (yctou). Takoe JeneHWE OmpaBAaHO Pa3TUYHBIMU
YCJIOBUSIMM MX JKCIUTyaTalliy U Nepeayu Harpy3o0K.

[IpomexyTouHbIe ONMOPHI pabOTAIOT, KaK MPAaBUIIO, B 30HE MEPEMEHHOTO
YPOBHS BOJIbI, HAXO/ISCh MOJI BO3JAECHCTBUEM JIEIOXO0/Ia U HaBaja CyJIOB.

VYcrou yanie pazMemarTcs Ha cyxonoie. Ha Hux, kpome BepTUKaIbHbIX
Harpy3oK, JEHCTBYIOT TOPU3OHTAIIBHBIE CHIJIBI OT JaBJIEHUS TIPYHTA H
TOPMOXKECHHUSL.

B miane Te10 onopel MOXETUMETh PaA3HOE OYEPTAHKE: MPSIMOYTOIBHOE,
3aKpyIJIEHHOE, Kpyrioe. @opma Tena onopsl ONpenesnseTcs KIacCcoM peKu 1
MHTEHCUBHOCTBIO JIe[joX0Aa. Onopsl, BO3BOJMMBIE Ha CYyX0J10JI€, UMEIOT, KaK
paBujoO, MPAMOYTOJBHYIO WU KpYyriylo (opMy B MOINEPEYHOM CEUYCHHH.
PycroBbie onmopsl JOMKHBI UMETh TaKO€ OUepTaHUE, KOTOpPoe Obl 00eCTeunsio
MPOIYCK BBICOKMX BOJ MOJ, MOCTOM 0e€3 MojMbIBa OcCHOBaHWU omop. C 3Toit
LEIbI0 OYEPTAHUIO ONOPHI B IJIAHE NPHUIAETCA 3aKpyIJIeHHas: (popMa B HOCOBOM
U KOPMOBOM dYacTu wiM Kpyrias. [lpm Hamuuum nenoxoga HEOOXOAMMO
3a0CTpPEHHUE HOCOBOM yacTh. HakioHHas 3a0CTpEeHHAst YaCTh HA3bIBAETCS JIE-
JOpe30M (BOJIOPE30M).

[Ipu cpennem nenoxone (Bonra, Kama) pexymemy pebpy mpumaercs
HaKJIOH K BepTukaiu npumepHo 10:1; mma cunbHOro nemoxona (CeBepHas
JlBuna, Enuceit, O06b u Ap.) Jenope3 yCTaHABIMBAETCS C HAKIIOHOM PEXKYIIIETO
pebpa 1:1+2:1.

B nacTosiiee BpeMst IMPOKO MPUMEHSIOT KAaK MACCUBHBIE OTIOPHI, TaK U
obsieryeHHbIe. CyIIECTBYIONINE KOHCTPYKTUBHBIE PEIICHUS OTIOP MTOTHOCTHIO
HEe YHU(PUIUPOBAHBI, TUIOBBIC peEIIeHUs1 cojaepxkar Oojnee 150 pazmuyHbIX
BapUaHTOB COOPHBIX OJIOKOB. B CBS3M ¢ 3TMM Ba)XHBIM HaNpPaBIICHHEM COBEp-
IIICHCTBOBAHUSI KOHCTPYKIIMI OMOp SIBISIETCS YHU(PUKAIMS OCHOBHBIX Pa3MEPOB
WX JJIEMEHTOB.

Mamepuan knaoku onop. KanutallbHble ONOPbI MOCTOB CTPOSIT U3 O€TOHA,
OyToOeTOHa, KaMHS U KeJle300eToHa.

Knagka w3 kamHsa (lecyaHWKa, W3BECTHSKA, TpaHUTa MW T.J.),
(hOpPMOBAHHOIO TJIMHSHOTO OOO0XJKEHHOTO KUpPIUYa Ha U3BECTKOBOM , a IMO3KE
Ha [IEMEHTHOM PacTBOPE, MIUPOKO MPUMEHSIIACH TPU COOPYKEHUU MOCTOB.

Bonpmass TpymoeMKOCTh TECKM KaMHEW TNpaBWIbHOW GopMbl (TIpu

TECOBOM KJIAJKE) U CI0KHOCTh YKJIAJAKU HEOTECAHHBIX KaMHEW (IIpH YKJIaJKE B
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1o100p) MpUBEIM K IIUPOKOMY HWCIOJIb30BaHMIO OeToHa. beton —
HCKYCCTBEHHBIA CTpOUTENbHBIM Marepuan. Heobxoaumass mnpodyHOCTh OETOHA,
€ro IUIOTHOCTb, MOPO30CTOMKOCTh U JIOJTOBEYHOCTh o0ecreunBaroTCs
COOTBETCTBYIOIIIUM MOJAOOPOM COCTaBa OETOHA.

JInsg  KOHCTPYKIMM MOCTOB HIPUMEHSAKT IOPTIAHALEMEHT. s
HAJ36MHBIX M HAJBOJHBIX KOHCTPYKLUMM TIpM HEarpecCMBHOM  cpeje
UCITOJIb3YFOTCS:

* OOBIYHBIN MOPTIAHIIIEMEHT;

. IaCTU(PUIIUPOBAHHBIN MOPTJIAHILIEMEHT, MTOBBIIIAOIINN
MOJIBMOKHOCTHOETOHHOM CMECH;

* TuAPO()OOHBIN MOPTIAHIIEMEHT, TOHMKAIOIIUA TUTPOCKOMUYHOCTD Oe-
TOHA;

* [JIMHO3EMUCTBIN LIEMEHT, OTIMYAIOIIMICS OBICTPOTOM TBEPICHUS U
CTOMKOCTBIO K XUMUYECKHUM BO3JICCTBUSIM.

[IpoekTHass Mapka OeToHa IO MOPO30CTOMKOCTH F COOTBETCTBYET UUCITY
LIMKJIOB TNEPEMEHHOrO0 3aMOpPa)KMBaHUSI U OTTAMBAHUS, MOCIE KOTOPBIX €ro
MIPOYHOCTh Ha CXKaTHe CHUXKaeTcsa He Oosiee yem Ha 10—15 %. BaxkubiM
CPEIICTBOM TMOBBIIICHUS] MOPO30CTOMKOCTH M YJIYUIICHHS CTPYKTYpbl OETOHA
ABJIAETCS] MPUMEHEHHE TUIACTUPYIOIIHUX U BO3yXOBOBJIEKAIOIIMX H00aBOK. s
MOA3EMHBIX W TIOABOAHBIX 4YacTed TMpU HEArpecCUBHOM cpene, Kpome
MIaCTU(PUIIUPOBAHHOTO M TUAPO(HOOHOTO MOPTIAHAIIEMEHTa, NPUMEHSETCS
MYLIIOJAHOBBIN MOPTVIAHAUEMEHT U NUIAKONOpTIaHAUEeMeHT. [Ipu arpeccuBHOM
Cpelle U JIJIsl 30H MEePEMEHHOTO YPOBHS BOJIBI UCIIOJIb3YETCS CYIb()ATOCTONKUN U
TNIMHO3EMHUCTBIA MOPTIAHALEMEHT.

CocraB 6eToHa paccUUTHIBAIOT B Jiabopartopuu. [IpaBUiIbHO 3alpOEKTH-
poBaHHas OETOHHAs CMeCh JOJDKHA OBITh yHOOOyKJIaJbIBAa€MOM, T.€. HE
paccianBaThCs MPU TPAHCIIOPTUPOBAHUHU, JIETKO YKJIAILIBATHCS B OMATyOKy U
IJIOTHO 3amoyHATh (popMy. TToABHMKHOCTE OETOHHON CMeCH NJii MOHOJUTHBIX
KOHCTPYKIMH OIpeAenseTcss OCaaKkod KOHyca WIM [OoKa3aTesneM yao0o-
YKJIaJbIBAEMOCTH M Ha3HA4YaeTCs B 3aBUCUMOCTH OT BHJAa OETOHUPYEMOM
KOHCTpYyKIuu. [IpurotoBrienne OETOHHONW CMECH JJII MOCTOBBIX KOHCTPYKIIHIA
JTOJDKHO MPOU3BOIUTRLCS B O€TOHOMeEIIaIKax. beToHoMeanka 3arpykaercs
COCTaBJISIFONITMIMHU OETOHA OJTHOBPEMEHHO, HO HE JOIMYCKAETCS BBOIUTH IIEMEHT
nepBbIM. [Ipu Oonbinx 00bemMax GETOHHBIX pabOT yCTaHABIMBAIOTCS OETOHHBIE
3aBOJIbI,  HMMEIOIIME  MOUIHbIE  OETOHOMEIIANKW W  00OpyJOBaHHE
MEXaHU3UPOBAHHON JO3UPOBKH W 3arpy3Kd MaTEpPHaJOB U BbIJAYU TOTOBOIO
oetona. B 6eronomemankax eMkocthio 1000—1200 1 HamMmeHbIIass IPOJIOJI-
KUTEIHHOCTh TEpPEMENTUBAaHN OCTOHHOW CMECH C OCaJKON MeHee 6 CM COo-

ctaiseT 120 ¢, a mpu ocajke konyca 6omee 6 cm — 90 c.
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XKene300eTOH B MacCHUBHBIX OMOpax MPUMEHSIETCS JJi1 YCTPOWUCTBA MPO-
KJIQJTHUKOB, MOJA(PEPMEHHBIX TUIMT, OTKOCHBIX KPBLIbEB 0aJIACTHOTO KOPHITA.

byTobeToH mpuMeHsieTcsl ¢ 1elibl0 SKOHOMUHU OeToHa. B 6eToH omopsl
BKJIIOUaeTcss OyTOBBIN KaMeHb pa3MepoMm He MeHee 15 cM u oobemom a0 20 %
NOJIHOTO 00beMa KIAAKkHh. Takoe BKIIOYEHHE OyTa B KIAJIKY Ha3bIBAETCS
«u3tom». KaMmeHb yKIIaIpIBaeTCsd TOJBKO B CBEXKUH OETOH. YIUIOTHEHHE
OETOHHOI CMEeCH OCYIIECTBIISCTCS C IIOMOIIBIO BHOpaTOpoB. Paccrosiane Mexmy
CMEXHBIMA KaMHSMH HE JTOJDKHO ObITh MeHbIme 10 cM, a MeXIy KaMHEM U
onaixyOKoil — He MeHee 25 cM.

byToBas kiiajgka onop OCyIecTBIsE€TCA U3 €CTECTBEHHOTO KaMHS TBEP/IbIX
NOpOJl, HEBBIBETPUBAIOMIMXCA W MOPO30ycTOMYMBBIX. KaMeHb ucnosb3yercs
MOCTEIUCTBIN C pa3MepaMu TpaHel He MmeHee 15 cM, OyJIbDKHBI KaMmMeHb ¢
OKaTaHHBIMM TIOBEPXHOCTSIMU 0€3 IUIMHTOBKM (OKOJIKM) B KJIaAKy HeE
nonyckaercs. byToBasi kiiajgka BEJETCS HA IIEMEHTHOM PacTBOPE C OOJIUIIOBKOM
Hapy>XHOM TOBEPXHOCTH €CTECTBEHHBIM KaMHEM IMPOYHBIX MOpoj (TpaHuT,
NeCYaHUK, U3BECTHSK U Jp.).

BBuy 6oibi10it TpygoeMkocT OyToBasi KiajiKa BEITECHEHA OETOHHOM U
O0yT06eTOHHOI. byTOHOOETOHHBIE U OETOHHBIE OMOPHI — MOHOJIMTHBIE OTMOPHI.
B Hacrosiee BpeMsi MIUPOKO MPUMEHSAETCS COOPYKEHHE OMop M3 COOPHOro U
MOHOJIUTHOTO JKeJe300eToHa. BaxHOW CcOCTaBHOM 4YacThlO Keje300eToHa
ABJISIETCA apMarypa, NpeaHa3HAadeHHas I BOCHPUSATUS BMECT€ C OETOHOM
BHYTPEHHHUX YCWIHM, pPa3BUBAIOLIUXCA B DJIEMEHTAaX KOHCTPYKIUU MO
JIEHCTBUEM BHEIIIHUX HArpy30K. B jkene300eTOHHBIX KOHCTPYKIIMSIX B Ka4eCTBE
apMaTypbl NPUMEHSAIOTCS PA3JIUYHbIE BUAbI CTaJIU: FOPSYEKATAHHBIE KPYIJIbIC
CTEp>)KHU W3  YIJIEPOJUCTOM MApTEHOBCKOM M  KOHBEKTOPHOM  CTaJIH,
ropsiYeKaTaHHbIE CTEPKHU TMepuoandeckoro mpodwis u3 0oyiee MPOYHOI
YTJIEPOAUCTOMN CTaJH.

§14. OcHoBaHus M PyHAAMEHTHI ONIOP

Besikoe coopykeHue onupaeTcss Ha IPYHT M NEpeNacT eMy AABICHHE OT
COOCTBEHHOI'O Beca M JEHCTBYIOLIMX Ha COOpy)XeHue Harpy3ok. Jlus
BOCIIPUATHUS STUX HArPY30K U NEpelavu uX Ha TPYHT (OCHOBAHUE) YCTPAUBAETCSA
dbynnament. Hanbonee HageXKHBIM U SKOHOMUYHBIM SIBJIIETCS YCTPOMCTBO OIOP
Ha CKAJbHBIX IpyHTax. CKalbHbIE MOPOABI (IIECYAHUK, W3BECTHSK, TPaHMT,
0a3aybT U JIp.) UMEIOT BBICOKYIO TPOYHOCTh U HE Pa3MbIBAIOTCSI.

Hecymiast cmnocoOHOCTh TPYHTOB OCHOBAHHMS 3aBUCHUT OT X CTPYKTYPHI U
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busnaeckux cBoucTB. Knaccudukamuss rpyHTOB OCHOBAaHUSI TPUMEHSETCS TIO
['OCT 25.100-82. OcHoBanust U (hyHAAMEHTHI MOCTOB U TPYO MPOEKTUPYIOTCS B
coorBerctBuM co CHull 2.02.01-83. B Mocrtax ¢dyHgamMeHTsl omop U uX
OCHOBAHMSI — OTBETCTBEHHBIE JJEMEHThl COOpPYKEHHUS, OT KauecTBa H
HAJI)KHOCTU KOTOPBIX 3aBUCHUT JOJTOBEYHOCTh MOCTa U O€30MacHOCTh €ro
skcrutyaran.  OCHOBaHMS — NOJAPA3NEISAIOTCS  HA  €CTECTBEHHBIE U
UCKYCCTBEHHbIC. ECTECTBEHHBIM OCHOBAHHMEM SIBJIICTCS] TPYHT, 3aJICTAIONINI TT01
byHIaMEHTOM W CTIOCOOHBIM BOCIPHHSITH BCE HAarpy3KH, MepeaaBacMble depes
dbynnament. Ecnu rpyHT, 3aneratonmii moa  (QyHIAaMEHTOM, HE MOXET
BBIJICPKaTh TMEPEAaBAEMbIX HAa HEro HArpy3oK, YCTPAaWBAIOTCS UCKYCCTBEHHBIE
ocHOBaHMs. DYH/IAMEHTBl Ha €CTECTBEHHBIM OCHOBAHUM MOTYT OBITH MEIKOIO
3aJI0KEHUS (10 6 M B OTPBITHIX KOTJIOBaHAX) U ITyOOKOTO.

§15. dynaamMeHTHI MeJIKOIr0 3aJ105KeHU s

Korma rpyHTBHI, 3alieraroiiueé B OCHOBAaHMHM, II0 CBOMM (PU3UKO-
TEXHUYECKUM CBOMCTBAM U PACUETHBIM XapaKTEPUCTHUKAM IMO3BOJISIOT YCTPOUTH
byHIaMEHT COOPYKEHUSI HAa HEOOJBIIION MTyOuHE, COOPYXKAITCS (PYHIaMEHTHI
MEJIKOTO 3aJI0’KEHUSI, 0OBIYHO B OTKPBITHIX KOTIOBaHaX (puc. 15.1).

Tax xak pyHAAMEHT CITY)KHUT JUTsI IEpEAauu JaBICHUS OT COOPYKECHHsSI Ha
IPYHT, TIOJIOIIBA €r0 JOJHKHA UMETh TOCTATOYHYIO TUIOMIA b, OTIPEACIIIEMYTO
pacueroMm. Tpelyromieecs: pacuipeHue pyHIaMeHTa KHU3Y JeJaeTcsl yCTynaMu
WM B BUJIE yceueHHOM mupaMuibl. [Ipu crynenyatom dhyHaaMeHTe JUHUS €T0
pacIIMpeHus He JOJKHA COCTABIISAThH C BEPTUKANIBbIO yroi 6osee 30°.

Bepx  dynmamenTa  omopbl, Ha3bIBaeMbId  00pe30M,  JOJDKEH
pacmonaratecsi Ha 0,5 M HIDKE YpPOBHS MEXKEHHBIX BOJA [UISI TOTO, YTOOBI
dbyHIaMeHT He oOHaXKalics TIpU TMOHIKEHHBIX ypoBHAX. Ha cyxom Mecte oOpe3
pacnonaraercs Ha 0,1—0,2 M HMKe TOBEPXHOCTH I'pyHTa. B ypoBHE 00pe3a
byHIaMEHT JIenaeTcs IMpe YCTaHAaBIMBaEMOTO Ha HETO Teja OMOpPHI IS TOTO,
YTOOBl B ClIyda€ HETOYHOCTH pEaJbHOrO TOJOXEHHUS  BO3BEICHHBIX
GbyHIaMEHTOB yCTaHOBKAa Ha HHUX Teja OMOpPhl HE BBI3bIBANA TPYIHOCTEH.
[Mupuna yctynoB cryneH4aroro ¢pynaamenta npuaumaercs 0,5—1,0 .

@OyHIaMEHTBl yCTpauBalOT W3 OETOHA, pexe u3 xenezoberoHa. OHU
MOT'YT OBITh MOHOJIUTHBIMU W COOPHBIMU W3 OETOHHBIX WJIU KEI€300€TOHHBIX
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6J'IOKOB, HU3rOTOBJICHHBIX Ha 3aBOAC WJIM IIOJIMI'OHC WM YCTAHABJIMBACMBIX Ha
MCCTO KpaHOM.
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Pucynok 15.1 - dyHaaMeHThI METKOTO 3aJI05KEHHUSL:
1 — ¢ynmamMeHT omopsl B pycie pekd ; 2 — (yHAaMEeHT OmMophl Ha CyxoMm Mecte ; hy — riyOuHa

3a70keHus QyHIaMEeHTa MOJOUIBBI 10 OBEPXHOCTH IPYHTA ; @ - MIMPHHA NOAOLIBHI PyHIAMEHTa MO
dacany ; b — mmprHa MoAOIMBEI PYHIAMEHTa B HAPABJICHUH, TIEPIICHIUKYIIPHOM OCH MOCTA.

[logomBa QyHmaMmeHTa pacronaraercs B 3aBUCUMOCTH OT XapakTepa
TPYHTOB, HO, KaK TPaBWJIO, HE MEHEe YeM Ha | M HWXKe MOBEPXHOCTH TPyHTA
WM JIHA PEKU, a JJI1 TPYHTOB, YBEIIMUMBAIOIINXCS B 00BEME ITPH HAMOKaHUH, HA
riyouny He menee 0,25 M HIKE YpOBHS POMEP3aHUS.

[Ipu neiicTBum Ha omOpYy OOJIBIIUX CHJI M HAIMYUU B OCHOBAHHUU CIAOBIX
TPYHTOB BO3HUKAE€T HEOOXOJIMMOCTh YCTpOWCTBa (yHAaAMEHTa TIyOOKOTO
3aJI0’KEHUS WJIM YCUJICHUS] OCHOBAHHSI.

['pyHTBI TIO IPOYHOCTH, YCTOMYMBOCTH M Pa3MBIBAEMOCTH NIEIIATCS Ha 2
TPYIIIbBL: CIIEMEHTHPOBAHHBIC (CKAJIBHBIC) U HECIIEMEHTUPOBAHHBIC (PBIXJIbIE).

HecniemeHTHpOBaHHBIE TPYHTHI ACNSTCS HA CBSI3HBIE (TTIMHUCTHIC) U ChI-
nyune (MecoK, rpaBuil, raabka). ICKycCTBEHHBIE OCHOBAHUS MOKHO CO3/1aBaTh
IyTEeM 3aMEeHBbI cJIaboro rpyHTa Ha 60Jiee MPOYHBIH.
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[Ipu yctpoiicTBe QyHIAMEHTOB B CYyXOM IMPOYHOM TPYHTE KOTJIOBAHBI
pa3pabatbiBatoTCsi 0€3 KpeluleHHs CTeHOK. KpyTu3Ha OTKOCOB CTEHOK
KOTJIOBAHA 3aBUCUT OT BHJIa TPYHTA, CTEHKU MOTYT OBbITh BEPTUKAJIBHBIMU WJIH
HakJIOHHbIMHU. KOTIOBaHBI € HAKJIOHHBIMH CTEHKaMH TpeOylOT OO0NbIINX
00BEMOB 3eMIIIHBIX PadOT, HO HE HY>KJAI0TCs B KperieHuu. KpyTu3Ha oTKocoB
IIpU CpPOKE MpeObIBaHUS KOTJIOBAHOB HE 3aChIIaHHBIMU He Oozee 15 aHeil B
cynecsix 1:0,67 u 1:1, B cyrnunkax 1:0,67 u 1:0,75, B rmunax 1:0,5 u 1:0,7, B
ckanax 1:1. Kpemsnenue KoTIOBaHOB TIyOMHOW 1O 5 M BBIMOJIHAETCS MO TH-
HOBBIM IPOEKTaM C NMPUMEHEHUEM HWHBEHTAPHBIX KPEMEXKHBIX JeTaled, a MpH
riryOuHe 6os1ee 5 M — 110 UHIMBUYaJIbHBIM IIPOEKTAM .

@OyHIaMEHTBI MEJIKOTO 3aJI0’KEHHUS, KaK MPaBUII0, UMEIOT IPSIMOYTOJIbHbIE
ouepTaHus B IU1aHe. B cialbIx rpyHTax (pyHIaMeHTaM NpHUAAeTCs CTyleH4aTas
dbopma 111 oJydeHus: HanOOJbIIEH MO MOIOIIBEI (yHIaMEHTA.

§16. Caiinble (pyHIAMEHTHI.

Cgaiinple (QyHIAMEHTHI MPUMEHSIIOT MNP ClIa0BIX TPyHTaX OCHOBAHUS,
IpU  JOCTATOYHO TJYOOKOM 3ajJieTaHMM TPOYHBIX TPYHTOB, a TakXe Ha
MECTHOCTH, TOKpPBITOM BOJON. [lo XapakTepy paOOThl cBau JenATCS Ha JBa
BUJIa: CBaW-CTOWKHU, pabOTAIOIIME HA C)KaTHE, U BUCSYME CBaW (CBaW TPEHHS),
nepeIaroIIre Harpy3Ky 3a CYeT TPeHUs: OOKOBBIX MOBEPXHOCTEH CBall O TPYHT
(puc. 16.1).

[lo Bumy w™marepuana cBau OBIBAIOT: JIEPEBSHHBIC, KEJIE300€TOHHBIE,
CTaJibHbIE, ()YHTOBBIE, KOMOMHUPOBAHHBIE U AP.

[To cmocoOy morpykeHusi pazjiMyaroT CBau: 3a0WBHBbIE, KaMyQJETHBHIE,
OypoBbIe, BUHTOBBIC, HAaOMBHBIC (prc.16.2).

[To pacrnosioxKeHn0 OTHOCUTEIBHO TOPU30HTA CBaW IMOIPA3AEISAIOTCA HA
BEPTUKAJIbHBIC U HAKIIOHHBIE.

CaaitHblii pyHIAMEHT COCTOUT U3 OTACIBHBIX CBAll M OOBEIUHSIONICH UX
MOBEPXY MOHOJUTHOW OETOHHOW WIIM >KeJIe300€TOHHOW TUIMTHI — POCTBEPKA.
PocTBepkOM Ha3bIBaETCs IINMTA, CIIy’KAllas JJjisi pABHOMEPHOIO pAaCIpPEACICHUS
JIaBJICHUS Ha CBaM.
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Pucynoxk 16.1 - Bunasr cBan 1o xapaktepy padoThI:
a — CBaW-CTOWKH ; O — BHUCAYHE CBau; 1 — Teyo omophl; 2 — pocTBepK; 3 — cBam; 4 — ciadbie
TPYHTBI; 5 — MPOYHBIC TPYHTHI.
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Pucynoxk 16.2 - Pa3inunbie BUIBI CBaii:
a — NepeBSTHHBIC OJIUHOYHBIE; 6O — JIEPEBIHHBIC COCTABHBIC; 6 — METAIUITMUECKUE U3 JBYTABPOB; & —
u3 TpyO; 0 — KeJae300€TOHHBIE MAaCCUBHBIC, ¢ — IyCTOTENbIC; JC, 3 — TPYOOKeIe300€TOHHBIE C
YIIUPEHUAMU, U — BUHTOBBIC

[Io pacnoyIoKEHHI0 OTHOCHUTENIBHO ITOBEPXHOCTM TPYHTA CBaMHBIC
pOCTBepKH OBIBaIOT HU3KHME W Bbicokue (puc. 16.3). Ecnmu moporiBa IIuThI
3ariay0JieHa B TPYHT, CBaWHBIN pOCTBEPK HasbiBaeTCs HU3KUM. Ecnu mopoiiBa
IUIMTBl PACIOJIOKEHA BBIIIE IOBEPXHOCTH TIPYHTA, POCTBEPK HA3BIBACTCS

BBICOKMM. Pa3Mepbl minuThl  (pOCTBEpPKA)  ONPEAEHSAIOTCS  YCIOBUSMHU
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pa3MenieHuss HeoOX0JUMOTO YHClia CBail, CIIOCOOHBIX BOCIPHHSITH HArpy3Ky Ha
OTIOPBI.

CBau pazmeniaroTcs B psij WIM B IIaxmaTHOM mnopsiake. HamGosnbiiee
pacrpocTpaHeHue MOJy4YniIu OETOHHBIE POCTBEPKH, B KOTOPBIE 3aJ1€IbIBAIOTCS
TOJIOBBI CBall (3keJIe300€TOHHBIE WIIH JIEPEBSHHBIC).

ToJmpHA IIATBL POCTBEPKA ONPENENAETCA pacueToM, HO He meHee 0,5 M.

Bricokue cBaiiHble pOCTBEPKH NPHUMEHSIOTCA MpPU TTyOWHE BOJBI B PEKE
HE MeHee 3 M, Korja padoThl 110 YCTPOHUCTBY OTKPBITOTO KOTJIOBAHA OCJIOKHEHBI
YCIIOBUSIMU BOJIOOTJIMBA WUJIM KOTJa BeC KIAJIKu (GyHAaAMEHTa, TPUXOASIIHICS
Ha EIMHUILY TUIOLIAJAN OCHOBAHUS, MPEBOCXOIUT JOMYCKaeMOe HaIpsiKEeHUE Ha
rpyHT. beroHupoBaHue  pocTBepka  OCYIIECTBIAETCS B omainyOke,
MOJIBEIIIEHHOWK T'OJIOBKAM CBaM.
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Pucynok 16.3 - CpaitHblil pOCTBEpPK:
a — HU3KUI; 6 — BBICOKHUI B BOJE;, 6 — BBICOKHH B HACKIIN

lepessinnvie céau W3rOTABIMBAIOT W3 KPYIVIOTO Ji€Ca XBOWHBIX IMOPOJ
(puc. 16.4). bpeBna st cBaii (IpsSIMbIE U POBHBIC) JTOJDKHBI OBITH JTUAMETPOM
24—36 cm. CTBOJN NOJDKEH OBITh OYMINEH OT KOPBI U CYyYh€B, BIAKHOCTH HE
orpaHuuvBaeTcs. HIkHUI KOHEI cBaW 3a0CTPSETCS B BUJIE TPEX- WU YETHI-
pEXIpaHHOW MHUpPAMUIBI, C BEPLIMHOW, JIEXKALleW HAa OCH CBau; OCTpHUE
nputymuisiercs. [Ipu 3a0uBke cBail B IpaBEMCThIE TPYHTHI CBasi OCHAIACTCS
CTAJIbHBIM OallIMaKoM, IUIOTHO MPMXKAThIM K OCTPUIO CBaW, W MPHUIIUBAETCSA K
Hel rBo3msimu. Ha ronoBy cBam ojeBaercss Koyblo (Oyresb) U3 TMOJIOCOBOTO
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JKeJie3a WM HAaroJOBHUK COOTBETCTBYIOIIETO OYEPTaHUsS MJiA MPEeAoXpaHEHUs
JIPEBECUHBI OT pa3MOYaIMBaHUSI MIPU yllapaxX MO HEH MOJIOTOM.

OObenuHEeHHbIE MEXIy coboit 3 wium 4 cBaum, CTSHYThle OoJTamu,
oOpa3ytor cBaiiHblii maker. OOblyHas jumMHa cBad 6—12 m. Ilpu Oonbiieit
rIyOnMHEe 3a0MBKM CBaW HApalIUBaIOTCS JHOO0 B TOJAEpPEeBa, MO0 BIPUTHIK C
METaJUTMYECKUM IITBIPEM W HaKIaJAKaMH, JUOO0 C TPUMEHEHHEM OTpe3Ka
METaJUTMYeCKOU TPyObI (CTakaHa).
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Pucynok 16.4 - KoHCTpyKIus 1epeBSIHHBIX CBaM:
@ — C 3a0CTPEHUEM; 6 — C METAJUIMYCCKUM OaIlIMaKOM; 8, 2 — IaKETHBIC CBaK

Kenezobemonnvle céau 10 CPaBHEHUIO C JIEPEBIHHBIMU 00JIaaI0T PSIIOM
npeumyiiectB. JKene300€TOHHBIE MOHOJIMTHBIE CBau  M3rOTaBIUBAIOTCS
KBaJpaTHOTO ceueHus oT 25%25 mo 40x40 cM. [InuHa xene300eTOHHBIX cBait
coctaBisier ot 6 A0 24 M, rpamauus JUMH yepe3 2 M. CBau apMUpPYROTCS
MPOAOJIBHBIMUA CTEPXKHSIMM M XOMyTaMu. JlMaMeTp MNpOJ0JIbHBIX CTEpKHEH
apMaTypbl B 3aBUCHMOCTH OT CEUCHHS M JIJTMHBI CBau Bapbupyercs oT 18 1o 25
MM. HukHUI KOHEIl CBaW BBINOJHIETCS B BHAEC OaliMaka, K KOTOPOMY
MIPUBAPUBAIOTCS COOpaHHBICE B TYYOK IMIPOJIOJIBHBIE apMaTypHBIC CTEP>KHH.
['osoBHAst 4acTh CBauW, BOCIPUHHMMAIOIIAS yAapbl MOJOTa WM BUOPAIIMOHHOE
BO3J/ICIICTBUE, YCHUJIMBAETCA HECKOJIBKUMHU psAJlaMH apMaTypHbIX ceTok. Jliis
CTPOTIOBKHU MPU TPAHCTIOPTUPOBAHUM U TIOTPY>KEHUU B TPYHT B T€JIe CBaU B TPEX
MeCcTax IO JJIMHE OCTaBIIIOTCA B3aUMHO NEPHEHIUKYJSPHBIE OTBEPCTHUS
nuamerpoM 25—30 mMm. Ha 3aBogax W TMOJWMrOHax H3roTaBJIMBAIOT CBau W3
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IpeIBapUTENbHO HAIPSHKEHHOTO JKeNe300€TOHa, KOTopble OoJjiee MPOYHBI U
HKOHOMHUYHBI IO CPABHEHHIO CO CBAsIMHU M3 OOBIYHOTO KeJIe300eToHa.

CneyuanvHvle 6uobl ceaili. B CTpOUTENBCTBE MOCTOB MPUMEHSIOTCS
crenuaibHble BUABI CBall M 000JI0YEK TIyOOKOTO 3aliockeHus. PabGoTaioT oHu
KAaK CBau-CTOMKH, KOTOpBIE MEPEJAIOT JABJIEHUE CBOMMU HUKHUMHU KOHLIAMH Ha
MPOYHYIO OPOAY MM UMEIOT BHU3Y YUIUPEHUS, pACIpPEASISIOIIUE JaBICHUE Ha
OOJIBIIYIO IIOMIA/db.

W3 pa3nnyHbIX CrenuaibHBIX BUJOB CBai, IPUMEHSIEMBIX B CTPOUTEIb-
CTBE€ MOCTOB, HauOOJIBILIMKA HMHTEPEC MPEJICTABISAIOT OypOBbIE CBaU U KEJIE30-
OETOHHBIE [WJIMHIPUYECKUE O00IOUKH.

st ycrpoiicTBa OypoBBIX CBail cHayana NpoOypuUBaeTcs B TPYHTE
CKBO)XHMHA, KOTOpas 3aTeM 3amrojHseTcss OeToHOM. BypoBble cBau MOXKHO
CUMTAaThb OJHOW W3 PA3HOBUJIHOCTEH cBail-cTON00B. bypeHue CKBaXMH B
3aBUCUMOCTH OT CBOMCTB IpyHTa MOKET OCYIIECTBIISIThCA 0€3 00CaaHbIX TPYO
WU C HCIOJb30BaHUEM o00caaHbix TpyO. CkBaxuHbl 0€3 00CaJHBIX TPYyO
3aMOJIHSIOTCS  CIEHUATIbHBIM  T[JUHUCTBIM  PAacTBOPOM, MPENATCTBYIOIIUM
OOpylIeHHIO CTEHOK. B 3Tux ciydasx O€TOH mojaercs BHU3 MO TpyoOe,
IIOCTENIEHHO BBITECHSISI TJIIMHUCTBIM pacTBop. Ilpm OypeHun c oOcaaHbIMU
TpyOaMH UX H3BIEKAIOT MO Mepe OeroHupoBaHus. beToHHas cMmech
yKJaAbIBaeTcs ciosiMu  ToauHOoM 1—1,5 ™M ¢ TpamOoBanuem. Ilpu
HEOOXOAMMOCTH apMUPOBAHUS CBal apMaTypHbIM KapKac ONYCKalT B
CKBaXUHY J0 ee OeToHupoBaHusi. HMmeroimeecss OypoBoe 000pyaoBaHUE
MO3BOJISIET pa3palaThiBaTh CKBAXKUHBI JIUAMETPOM B HECKOJIBKO METPOB H
riryounoit 1o 100 m m Gonee, obecrieurBass OOJBIITYIO MPOU3BOJIUTEIBHOCTD
pabor.

XKene3zo0eToHHbIE WIMHAPUYECKHE OOOJOYKH COCTOAT M3 OTIEIbHBIX
UWIMHAPUYECKUX 3BEHBEB IIUHOW N0 6—12 M, W3rOTOBJIIEHHBIX METOJOM
HEHTpU(PYTUpoBaHUs WM OETOHUPOBAHMS C BHOpoymioTHeHHeM. g
NOJIy4eHHUs] 000JOYKH HYKHOW JIJTMHBI 3BEHbSI COEIMHSAIOTCS A0 WJIU B MpOLiecce
norpyxeHusi. O60JI0UKH MOTPYKAIOTCS C OTKPHITHIM HUKHUM KOHIIOM. 3BEHbS
COCIIMHSAIOTCS MEXIy co00¥ OoiiTaMu WM CBapHBIMU CThIKamMu. OO00JI0YKH
norpyXxarorcsi  BuUOpomorpyxareisimu. 3 BHyTpeHHEro mpocTpaHCTBa
00O0JIOUKH TPYHT H3BJIEKACTCS U TOCJIE MOTPYXKEHHs 3amlojHsIeTcs OeTOHOM
MOJIHOCTBIO WJTH, IPU OOJIBILIMX TUAMETPax 000JI0UEK, HACTUYHO.

BypoBbie cBau ¢ yIIMpeHHbIM OCHOBAHUEM COCTOSIT U3 OYpOBOIl KOJIOHHBI
(wTaHru), CHaOXEHHOW BHHU3Y JIOJIOTOM M CHELHAIbHBIMA MEXaHU3MAMH C
packpeiBatoimuMucs Hoxkamu (puc. 16.5). [Ipu OypeHUM CTEHKH CKBa>KUHBI
YKPEIUIAIOTCS MTPOTUB OOPYILIEHUS] HATHETAHUEM B HEe TJIMHUCTOIO PacTBOpa.
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[To nocTmxeHnHn MPOEKTHON OTMETKH HOXKU PAaCKPBIBAIOTCS U, BPAIIasCh,
o0pa3yloT yIIMpEHHWE B HIDKHEW 4YacTu CKBaXWHbl. [lo okoHuaHuu OypeHus
HOXKM CKJIQJIbIBAIOTCS M M3BJIEKAIOTCSA U3 CKBXXHHBI. B CKBaXXHMHY OIyCKaeTcs
apMaTypHBI KapKac ¥ MPOU3BOJUTCS 3aMOJTHEHUE OETOHOM.

[Ipu ycrpoiicTBe KaMy(IeTHBIX CBail CTaJbHAas WM KeIe300€TOHHAs
000J109Ka TTOTPY’KAETCS 10 HEOOXOIMMOM TITyOWHBI, 3aTeM B HIDKHIOIO €€ 9acTh
MOTPYKaeTcsl 3apsA]l B3PhIBUATOTO BEIIECTBA C 3JEKTPOJETOHATOPOM 000T0UKa
3aIlOJIHACTCS TUIACTUYHBIM OETOHOM, U 3aTeM 3apsij B3pbiBaeTcs. [IpocTpaHcTBo,
OCBOOO/MBIIIEECS] B3PHIBOM Yy OCTpUSI CBau, 3alOJIHIETCS OETOHOM, KOTOPBIU
CIOJI3a€T MOJI JEHCTBMEM COOCTBEHHOTO Beca. B pesynbrare Ha KOHIECBau
oOpa3yeTcsi TpyLIEeBUAHOE YIIMPEHUE, MOHOJIUTHO CBSI3aHHOE C €€ CTEP>KHEM U
pacnpenensoniee JaBJIeHUe Ha TPYHT.

BuHTOBBIE CBaW COCTOST M3 METAUIMYECKOTO CTBOJA C BHUHTOBOM
JIOTIaCThIO HA KOHIIE, CITyKAalllel I MOTPpYKEHUs (BBUHYUBAHUS) CBAaU B TPYHT.

CrtBou npegncrasisieT coboi Tpyoy nuamerpoM 40—60 cm. [lorpyxenue
CBau MPOU3BOJUTCS C MOMOUIbIO MEXaHU3Ma — KabecTaHa, KOTOPBIA O[eBaeTCs
Ha rosioBy cBau. [locne nocTmkeHus 3aJaHHOW OTMETKH U3 MOJIOTO CTBOJIA CBaU
U3BJIEKAETCS TPYHT U CTBOJI 3aII0JIHAETCS OETOHOM.
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Pucynoxk 16.5 - BypoBsie cBan 1 0007I04KH:
a — OypoBass cBas ¢ oOcagHOW TpyOoi ; 6 — OypoBas cBag 0Oe3 oOcamHOH TpyOBl; ¢ —
xKene300eToHHasA 000JI0UKa; & — Kelle300eTOHHasE 000JI0YKa, YACTUYHO 3arloHeHHas OeToHoM; 1 —
oOcanHast TpyOa; 2 — TpaMOOBKa; 3 — YIIO)KEHHBIH B CKBAXUHY O€TOH; 4 — TIIMHUCTBIN pacTBop; 5
— IJIMHU3UPOBAHHAS CTEHKA CKBXXHHBI ; 6 — TpyOa aJist mojjauu OETOHHON CMeCH B CKBaXKUHY; 7 —
CTBIK 3BEHBEB; 8 — CKalbHBIA TpyHT; 9 — OypoBas ckBaxuHa; 10 — yacTHyHOE 3arOJHEHUE
0eToHOM.
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§17. dynaameHThl I1y00KOIO0 3a710KEHUS

Ecnum mnnmoTtHBIE ClIOM TpyHTA, TOMHBIC JUISI HAAEKHOTO ONMUPAHUS
dbyHIaMeHTa, 3ajeralT TiayOOKo, ycTpamBaroTCsi (yHIaMEHTHI TIyOOKOTO
3anmokeHus. K HUM OTHOCATCSI COOpHBIE 7KeJIe300€TOHHBIE 000JIOYKH, OITyCKHBIC
KOJIO/IIbI, KECCOHBI.

Coopuvle  dicenezobemonnvie  00040YKU  TIPEICTABISAIOT  cOOOM
TOHKOCTEHHBIM  JK€JI€300€TOHHBIM  IWIMHAP, TOTPYXaeMbli B  TPYHT
BuOponorpyxareiaeM Ha riayouny 30—50 m u Oosnee. Ilpumenenue cOOpPHBIX
000JI0YEK TMO3BOJISIET MOJTHOCTHIO MEXaHU3UPOBATH PaOOTHI, COKPATUTH CPOKH
MOCTPONKH (PYHIAaMEHTOB, CHHU3HWTH pacxoJ OETOHa TO CPaBHEGHUIO C
KeccoHHbIMU (pyHmameHTamu. OOOJIOYKH JAHAMETPOM 0 2M TOJTHOCTHIO
3anojHATCs 0eToHOM. B 0007104Ykax OOIBIIOr0 AMAMETpPa CTEHKH JENarTCs
yrommeHasiM 0 0,8—0,9 M. Kak mnpaBuimo, TojMHA CTEHOK 000J0YEK
cocraBiger 12—16 cMm, guuHa 3BeHbeB 6—10 M. CreHkm 000J10YeK
apMUPYIOTCS MPOJOJIBHONW U IIOIIEPEUYHOU apMaTypoil. B kauecTBe mpo0JabpHOU
apMaTypbl UCIIOJIB3YIOTCS CTEPXKHHU TIJIAIKOTO WIIA TEPUOJIUYECKOTO MPOHIIs.
Cekuun  000JI0YEK CTBHIKYIOTCA  (PJIaHIIEBBIMU  OOJITAMHM WJIM  CBapKOM
COOTBETCTBYIOIIUX BBITTYCKOB MPOJIOJIbHON  apMaTyphl. [lpu ommpanun
O00OJIOYKM HA CKajJbHBIM TPYHT B OCHOBaHUM OOOJIOYKH MPOOYypUBaeTcs
CKBa)XHMHA, B KOTOPYIO BCTaBIIACTCS apMaTypPHBIM KapKac, MOCIE YEero MOJOCTh
CKBaXKMHBI K 000JIOUKH 3amojHseTcss O0etoHoMm (puc. 17.1).

'}//'f}(:;' l

Pucynok 17.1 - [lorpyxenune 000IOYKH:
1 — BuOpomnorpy:xatenb, 2 — HaroJIOBHUK; 3 — 000JI0UKa
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Pucynok 17.2 - OmyckHOU KoJozeIr:
a — KOHCTPYKIHS;, O — pa3paboTKa TpyHTa Tpeiidepom ; 6 — pa3paboTKa TpyHTa THAPOIIEBATOPOM;
1 — crenka; 2 — Hox; 3 — 3anojHeHue; 4 — jkene300eTOHHas IUTa, 5 — rpelidep; 6
TUAPO3JIeBATOD; / — IMOAMBIBHAS TpyOa; 8 — TpyOa ISl MyIIBITBI

Onycknou xonodey (puc. 17.2) npeactaBisieT coO0W MOJbIA OCTOHHBIM
AIIUK, UMEIOIIUHN TOJIBKO OTpaxkjaroiire cTeHku. OH yCTaHABJIMBAETCS HA TPYHT
C TAaKUM pacueTOM, YTOOBI BEpXHUM 00pe3 €ro BO3BHIIIAJICSA HAJl YPOBHEM BO/IbI.

Buytpu konoana mpou3BoauTCs pa3paboTka rpyHTa JuOo rperdepom,
aub0 TUAPOMEXaHU3UPOBAHHBIM crocobom. [lo Mepe ynaneHus TpyHTa u3
KOJIOJIIIa OH TMOJ JEHCTBHEM COOCTBEHHOTO BEcCa OITyCKaeTCs, aCTEHKH €ro
HapamuBaioTcsa. OnmyCcKHbIE KOJOMAIBI ObIBAIOT OETOHHBIC WIIH KEJIE€300€TOHHbIE
NPSIMOYTOJIBHOTO WJIM KOJIBLIEBOTO ouepTaHus B IuiaHe. [Ipyu 3HaYMTENbHBIX
pa3Mepax B IUIaHE KOJIOAUBI Pa3JESIOTCS BHYTPEHHUMH IEPEropoJKamMu Ha
OTJEJIbHBIC IIAXThl, YTO YMEHBIIAET CBOOOIHBIN MPOJET HAPY>KHOU CTEHKH,
paboTatoiieit Ha u3rud. s Jgydinero NpOHUKHOBEHHUS B TPYHT HIDKHSISA 4acThb
CTEHOK KOJIO/Ia BBIMOJHAECTCS B ¢dopMe HOXKa U apmupyerca. [yOuHa
3QJI0KEHHUSI KOJIOJILIEB BeCbMa 3HauUnuTelIbHa — 110 70 M.

[Tocne omyckanus Kojoana Ha TpeOyemyro TIYOMHY MPOU3BOIUTCS
MOJIBOJTHOE OETOHMPOBAHME HUKHEH YaCTH, MOCJIE Yero MPOU3BOJUTCS OTKAuKa
BOJIbI M 3aIIOJIHCHUE IIAaXT Ha BCIO BHICOTY OCTOHHOW WJIM KaMEHHOM KJIQJIKOM.
CBepxy mIaXxThl KOJOJIIA MEPEKPHIBAIOTCS MOITHOM >KeJ1e300€TOHHON TUTUTOM,
Ha KOTOPOW BO3BOJUTCS OMOPA.
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Pucynok 17.3 - Kecconnast yctaHoBKa:
1 — keccoH; 2 — paboyas kamepa; 3 — MmaxTa; 4 — HaJKECCOHHAs KJajgKa, 5 — NIIF030BOi
amnmapart; 6 — BO31yXOIPOBO/T

Kecconwvl ipecTaBisitoT co00M MPOYHYIO BOJIOHEIPOHUIIAEMYIO KaMepy,
00pa3oBaHHYI0 OOKOBBIMH CTEeHKaMH W moTonkoM ( puc. 17.3). B kamepy
HarHeTaeTCsl CXKaThIil BO3AYyX, KOTOPHIA BBITECHSET BOJY M TO3BOJSET BECTH
paboThl BHYTpHM Kamepbl Hacyxo. [lisi cooOmieHust kamepel ¢ armocdepoit
CIIY’)KMT ULUII030BbIM amnmapar. Pa3pa®arbiBaemblii BHYTPHM KaMepbl TPYHT
MOJAETCS Ha MOBEPXHOCTh MO0 uepe3 IUII030BbIN anmapaT B 0aabix, Jubo (mpu
TUAPOME XaHU3UPOBAHHOM cHocoOe) Imynbhna (CMech TpyHTa W BOJBI)
OTKauuBaeTcsi Mo TpyObam moa HamopoM. [lo mMepe omyckaHus KeccoHa
HapaluBaeTcsl HaJKeCcCOHHas kiaaka. [lox geiicTBMEeM BO3pacTaroliero Beca
KECCOH ITOCTENEHHO oItycKaercs. [1o 1oCcTHkeHun MpOEeKTHOM OTMETKH Kamepa
KECCOHA 3arojHseTcss 0yToOeTOHOM.

Kecconnbie paboThl BpenHbl [JIsi 37A0POBbsl JIOJEH, TaK Kak OHH
BBI3BIBAIOT KECCOHHYIO OoJie3Hb. IIpumeHeHue ruapoMexaHu3auuu i
pa3pabOTKM TpyHTa B KECCOHAX TUAPOMOHUTOPAMU M YAAJIEHUE IYJIbIbI
3eMJIeCOCaMU UJIM THAPORIIEBATOPAMHU, MUHYS LIIUTFO30BBIE aIapaThl, MO3BOJIAET
obxoauThcs Oe3 moje B KeccoHe. KeccoHbl M OMYCKHBIC KOJIOIIBI J0
HEJIJaBHETO BPEMEHU MPUMEHSUIM TIPU HEOOXOJAMMOCTU 3aJI0KEHUS TIIyOOKOTO
dbyHmaMeHTa, B CJIOXHBIX TCOJIOTUYECKHX  YCIOBHSIX, 3arps3HSIONINX
YCTPOMCTBO OTKPBITOIO KOTJIOBAHA, UJIU MIPU HELEIECO00Pa3HOCTH MPUMEHEHHUS
CBalHOTO OCHOBaHUsA WM oOosioyek. Ha cyxux mecrax KOJOIIbI OIyCKalld
HEMOCPEJICTBEHHO C TIOBEPXHOCTHM TpyHTa, a B PEYHOHM YacTH — CO
CHEIUATBHBIX OTCHITTAHHBIX OCTPOBKOB.
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§18. KoHcTpykuus ycToeB U ObIKOB

Ilpomedsicymounyro onopy ( 6Ovik) MOXKHO YCJIOBHO pa3ACiUTh Ha TpH
KOHCTPYKTUBHBIX 3JIEMEHTa: MOAGEPMEHHYIO TUIUTY (OTOJIOBOK), TEJIO OIMOPHI,
dbyamamenT (puc. 18.1). Pa3mepsl OrojloBKOB B TUTAHE HA3HAYAIOT U3 YCIIOBUS
pa3MenieHusl OMOPHBIX 4YacTed. PaccTosHME MeXIy OCSMH OIIOPHBIX 4YacTer
OINPEIENSETCS TUIIOM MPOJIETHOTO CTPOCHHUS U €T0 JITTUHOM.
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(Lt .

Pucynoxk 18.1 - IlpomexyTouHbIe OMOPHI (OBIKH):
a — KaMeHHBI (OeTOHHBIM) OBIK C BOJOPE30M ; 6 — KaMeHHBIN (O€TOHHEBIN) OBIK C JISIOPE30M; 8 —
TPyOYaTO-TEIECKOMNYECcKast MPOMeKyTouHast omopa (0sik); 1 — Temo omopsr; 2 — nemopes; 3 —
Bosiope3; 4 — pynmameHT; 5 — noadepMeHHas mmTa

BricoTa onopsl — paccTosiHie oT o0pe3a (hyHaaMeHTa A0 Bepxa Omopbl
— MOXET H3MEHATHCS OT HECKOJBKUX METPOB JIO JIECSITKOB M JaXXe COTEH
MeTpoB. BricoTa omopbl MOCTa 3aBUCUT OT TPEOOBaHUII HOPM TOJIMOCTOBOTO
rabapura; BbICOTAa OMOP BHAAYKOB — OT peibeda MECTHOCTU; BBICOTA OMOP
NyTENPOBOAOB OIpeAesieTcss TpeOOBaHUSMU radaputa MNPUOIMKEHUSI CTPO-
eHuil. TosrHa OrOJI0BKOB MaCCUBHBIX onop npuMensiercs 0,5—0,6 M.

BepxHsis yacTh OrosjoBKa, Kpome IIOMAA0K MO0JI OMTOPHbBIE YaCTH, TO0KHA
MMETh YKJIOHBI HEe MeHee 1:10 ayst oTBoma Boabl. OrojJoBOK UMEET CBECHI BO BCE
CTOpOHBI He MeHee 10 cM, ynydlllaronme apXUTeKTypHbIA BUJ ONopsl. B psiie

ClIy4aeB IIeJIeCOOOpa3HO YyCTpamBaTh COOPHO-MOHOJHMTHBIC MPOMEKYTOUHBIC
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onopbl. B cOOpHBIX OMopax MIUPOKO MPUMEHSIOT KeJIe300€TOHHBIE 000I0UYKU
nrametpoM 0,6—0,3 M u gaxe 5 M. HagexHocTh pabOTBI TakKuX OIOP
oOecrieuynBaeTcs 3allOJIHEHHUEM BHYTPEHHHX TMOJOCTE OETOHOM 0 YpOBHS
BBICOKOM BOJIbl. B Buanykax npu BbicoTe onop A0 100 M yCHEIHO NPUMEHSIOT
KOHTYpPHBIE 3aMKHYTbI€ 0JIOKA BbICOTOM 1—1,2 M ¢ TommuHoi creHok 0,35 m
0e3 3amoJHeHNsT BHYTPEeHHEH mojocTi. Ha HeOOMbIMX pekax ¢ TOJNIIWHOMN Jbaa
10 0,3 M coOpyXarOT CBaWHO-ICTaKagHbIE MOCTBHI C IPOJIETHBIM CTPOCHHEM
HeOobImoi uuHbL.  [lonmHOCOOpHBIE OMOpPHI TaKUX MOCTOB COCTOSIT U3
IPSIMOYTOJIbHBIX B CEUEHHUAX CBall M OOBEIUHSAIONIMX HUX HACaJoK (pureinei).
Bricota Takoit omopel 5—6 M. OuepTaHue OmOphHl B IJIaHE 3aBUCUT OT €€
MECTOTMOJIOKEHHSI: B BOJIe WM Ha cyxojoisie. Haubonee nenecooOpasznast aiis
peUyHBIX omop oOTekaeMmas, T.€. 3aKpyriieHHas (opMa cedeHus B IUIAHE.
[IpomexxyTOuHBIE ONOpBI, pacmojaraémble Ha Cylle, HMEIT OOBIYHO
IPSIMOYTOJIBHBIE OYEPTAHHUS; IPU COOPYKEHUU OIOP MOCTOB OTBEPCTHEM 110 15
M ¥ BBICOTOM HACBINU 10 9 M MPUMEHSIOT COOPHBIE KOHCTPYKIIUU U3 OETOHHBIX
6mokoB BecoM OT 3 g0 4, 5 T, nmoadepmeHHsie Oi0ku — g07 T. bioku
CTAaHJAPTHBIX Pa3MEPOB U3rOTABIMBAIOT HA 3aBOJIC WM MOJUTOHE, MEPEBO3AT K
MECTY YCTAHOBKH KEJIE3HOJOPOKHBIM TPAHCIIOPTOM U YCTAHABIMBAKOT KPAHOM.

BBl Mexk Ay OIOKaMH 33J€1bIBAIOT LIEMEHTHBIM PACTBOPOM.

B cpennux u OoJIbIIMX MOCTaX HaILIM MPUMEHEHUE DPa3IUYHbIC BUJIbI
COOpHBIX OETOHHBIX M KEJIe300€TOHHBIX OMOp, TAKUX KAaK TPyO4aTO-TEIECKO-
MAYECKUEe, MaCCHUBHbIE U3 OCTOHHBIX OJIOKOB, COOPHO-MOHOJUTHBIE U3
KeIe300€TOHHBIX OJIOKOB, MPEABAPUTENILHO HaIpsKEHHBIE W Ap. TpyOuaro-
TEJIECKOMUYECKHE COOPHBIE OMOPHI COCTOAT M3 JIBYX KOJOHH, OOBEIMHEHHBIX
MOBEPXY MOIIIHOM KeJIe300€TOHHOM MoAGEPMEHHOM IIITUTOM.

B omopax BwicoToit 6onee 6 M (or 'MB nmo mondepMeHHON TITUTHI)
MEXIY KOJIOHHAMU YCTPauBaeTCs JIONOJHUTEIbHAs IONEpeYHasl CBA3b —
purenb. KOJOHHBI TpeAcCTaBISIOT CcOOOM Kelne300€TOHHbIE TOHKOCTEHHBIE
TpyObl auamerpom oT 120 o 300 cm, ¢ TonmuHON cTeHok 12 cMm. TpyObl
COEIUHSIOTCS MEXIy COOOW TEeNEeCKONNYECKUM CTBIKOM, TpyOa MEHBIIEro
TuaMeTpa 3aBOJIUTCA B TPyOy OOJIBIIIEro nuaMeTpa He MeHee 4eM Ha 1 M, mocie
YEero CTHIK OMOHOJUYHMBAETCS. HUXKHSS 4acTh TPYOBI 3aMOJIHSETCS TIOJIBOIHBIM
o6eronom 10 otmeTku [’ MB+0,5 M. COOpHO-MOHOJIUTHBIE OMOPHI COOPYKAIOTCS
U3 TPSIMOYTOJIbHBIX MYCTOTENbIX XKEIe300€TOHHBIX OJIOKOB B BHJI€ O€30HHBIX
AIIUKOB C IJIaJKUMH BEPTHUKAJIbHBIMU CTeHKaMu. [Ipu MOHTaxke omopbl OJIOKH
yCTaHaBJIMBAIOTCS OJMH HAa JpYrol Ha pactBope. B CThIKax HpUMEHSIOTCS
KeJIe300€TOHHbIE T0sAca, OOecleynBarollie B3aUMHYIO CBs3b OjokoB. Ilo
OKOHYAHHUIO MOHTa)Ka IMIPOU3BOAMUTCS PACIIUBKA IIIBOB MEXKTy OJOKaAMHU.
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Konyesvie onopwer (ycmou) — TpeaHa3HAu€HBI JUIS COMPSDKEHUS MOCTa
CHACBHIIBIO W ONUpaHUs HAa HHUX KpaHEro MPOJETHOTO CTPOCHUS.
KonctpyktuBabie (opmbl  yctoeB paszHooOpasubl (puc. 19.2). VYcinoBHO
KOHCTPYKIIMM YCTOEB MOKHO pa3JeiUuTh Ha HEOOCHINHbIE U OOChINMHbIE. B
HEOOCHITTHBIX KOHYC HACHIITM HE BBIXOJUT 3a MEPEAHIOI T'paHb M (yHIAMEHT
ycTos. B OOCHITTHBIX YCTOSX HACHIIb CMEIICHA B CTOPOHY IPOJIETa, CTECHSIS
KUBOE CCUCHHE PEKH.

OOchImHBIE yCTOW TPEOYIOT MEHBIIIET0 pacxoja OETOHHOM KJIaJKu, HO UX
NpUMEHEHUE YBEIMYUBaeT IMHY MocTa. OOCHIMHBIE YCTOW MPUMEHSIOTCS B
CpeHUX M OOJIBIIMX MOCTAaX MpPH BbICOTaxX Hackimu Oosee 6 M. HeoOckimHbie
YCTOU Yallle MPUMEHSIOTCSI B MaJIbIX MOCTaX MPHU BbICOTE HACKIMH JI0 6 M.

OkoHYaTENHHOE PEIICHUE MPUHUMACTCS MTOCIIE TEXHUKO-IKOHOMHUYIECKOTO
CpaBHEHUS PA3JIMYHBIX BAPHAHTOB.
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Pucynoxk 18.2- KoniieBbie onopsl (ycTon):
a — HEOOCHITTHON YCTOMW; 6 — 00ChITHON ycTol; 1 — Teno ycros; 2 — moadepMeHHas mimuTa; 3 —
OIOpHasl 4acTh; 4 — MpPOJIETHOE CTpoeHue; 5 — dyHaameHT; 6 — mepenHsst creHka ycrtosi; BH —
OpoBka Haceiny; [IP — oTMeTka ypoBHSI ITO/IOMIBHI penbca

OCHOBHBIMM ~ KOHCTPYKTMBHBIMU ~ JJIEMEHTAMH  yCTOS  SIBJISIFOTCS:
noagepMeHHas IIuTa, MKadHas CTEHKA, MEpPeAHssl CTeHKa, KOHCTPYKIIMS,
compsraronias ycrod ¢ Hacellblo mnoaxoaa, ¢ynmament. Ilupuna ycros
3aBUCUT OT rabaputa mnpoezxell yacTu. KOHCTPYKIMS YyCTOEB CYILECTBEHHO
3aBUCHT OT BBICOTHI HACKIMH.

Haubonee pacnpocTpaHeHHBIMU BUAaMH OEPETOBBIX OMOP, MOCTPOCHHBIX
B IIPEKHUE TOJIBI, SIBISIOTCS: YCTOU C OOPaTHBIMU CTEHKaMH, MaCCUBHBIE,
TaBpOBbIC,  pa3leiIbHBIC, C MPOEMAMH, YCTOU C OTKOCHBIMH KPBUIbSIMH

(puc.18.3).
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Pucynoxk 18.3- Buas! ycToes:
a — ¢ O0paTHBIMHU CTEHKaMH ; 6 — MAacCCUBHBIN; 6 — T-00pa3HbIif; & — C MPOEeMOM; O — OOCHITTHOM;
e — pasnenbHbli; 1 — mkadHas creHka; 2 — nojadepMeHHas TUIMTa; 3 — MepefHss cTeHa; 4 —
oOpatHble cTeHbl; 5 — dhyHIameHT

MaccuBHble yCTOM HMEIOT OOJbIIME pa3Mepbl Mo Qacaay MocTa U
OobIMe 00BEMBI KIIaJKH, TIO3TOMY B ITOCIIEHUE T'0JIbl IPUMEHSIOTCS PEIKO.

Ycron COOPHO-MOHOJIUTHBIX ~ KOHCTPYKUMH  yCTpaumBalOT U3
KEJIe300€TOHHBIX KOHTYpPHBIX OJIOKOB C 3alOJHEHHEM BHYTPEHHEH MOJO0CTH
MOHOJIMTHBIM O€TOHOM. 3HAuUMTENbHOE CHIDKEHHE pacxo/a MaTepuajioB U
MOBBIIICEHUE YPOBHA COOPHOCTH OOECHEYMBAIOTCA MPUMEHEHUEM CBalHBIX
CTOEUYHBIX U PAMHBIX KOHCTPYKIIMI YCTOEB.

Maneie u cpenHue MoOCThl ¢ mposietamu 10 20 M, IyTENPOBOABI H
ACTAKA/bI CTPOST MPEUMYILIECTBEHHO UHIyCTPUAIBHBIMU CIIOCO0aMU € OMOpamMu
B BHUJIe COOPHBIX CBAMHBIX M CTOJIOUYATHIX KOHCTPYKIMU. B pacnpocTpaHeHHBIX
COOPHBIX JKENe300€TOHHBIX KOHCTPYKLHUSAX CBalHO-3CTAKaJHBIX M CTOEYHO-
ACTAKaHBIX KEJIe300€TOHHBIX MOCTOB omophkl Ha 90—95 % coopyxkatorcst u3
AJIEMEHTOB MPOMBIIUIEHHOTO HW3TrOTOBJIEHUS, KOTOPHIMH SIBJIAIOTCS CBaw,
CTOMKH, HACA/IKH, IIKa(pHbIe U PyHIAMEHTHBIE OJIOKU.
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Knagka omop B aTtMocdepHBIX YCIOBHAX IOCTEIIEHHO pPa3pyIIaeTCs.
Bopa, nporekas yepe3 KiIaaKy, BbIIIEIAUYMBAECT PAacTBOP U 3TUM HapylIaeT €€
MOHOJIMTHOCTb. B mopax HaMmoKIlel KiaaKu Npu 3aMep3aHuu o0pasyeTcs Jie,
KOTOpPBIN, yBeInunBasich B oObeme Ha 0,9 %, oTiiaMbIBaeT Hapy>KHbIE YACTHIIbI
KaMHs. B pe3ynbrare  MHOTOKPAaTHOTO  3aMOPAKUBAHHUS — MPOUCXOIUT
BbIBETpUBaHUE KIaAku. [103TOMy HapyXHasi MOBEPXHOCTh KalUTAJIbHBIX OIOP
JIOJKHA OBITH 3allHIleHa OOJMIIOBKON M3 KaMHEH IUIOTHBIX U MPOYHBIX TOPO/I,
YCTOWYMBBIX MPOTUB (pu3nyeckoro paspyueHus. OOIUIOBKA KPEIKUM KaMHEM
3alUIIAET ONOpPbl U OT MEXAHWYECKOTO BO3JACHCTBHUS IUIBIBYLIUX JIbJIUH.
OO0uIOBKa UCTIOIB3YETCA TAaK)KE M KaK apXUTEKTYPHBIM 3J1EMEHT.

YroObl NperoTBpAaTUTh INONMAJaHUE BOJBI B  KJIAAKY, OTKPBITbIE
CBEPXYIUIOCKOCTH OIOp 3aUIUIIAIOT YCTPOMCTBOM KAMEHHBIX WM OETOHHBIX
CIIMBOB C YKJIOHOM. DBOKOBBIE IOBEPXHOCTU ONOp, COMNPUKACAIOLIUECT C
TPYHTOM, TOKpPBIBAIOT OMTYMHOW MacTHKON (oOMaszouHas rugapousosisinus). B
OaJIJTaCTHOM KOPBITE YCTOEB YCTPAWBAETCSl OKJIEEHHAs TUAPOU3OISALIUSA C
o0ecrieueHneM CTOKa BOJbI 3a ycTodM. Bo u30exaHue CKOIUIEHUs BOIBI 3a
YCTOEM HAacChlllb OTCHIIAETCA JPEHUPYIOIIMM TPYHTOM C YCTPOMCTBOM
JIPECHAXKEM.

§19. Ikenayaranus onop. 3aMTA MOBEPXHOCTH ONOP

B pacrnipoctpaneHHBIX COOPHBIX JKeNIe300€TOHHBIX KOHCTPYKIIMSX CBAHO-
ACTaKaTHBIX U CTOCYHO-ICTAKAIHBIX KEJIe300€TOHHBIX MOCTOB OMOPHI HA 90—
95 % coopyKaroTcs U3 3JIEMEHTOB MPOMBIIIJIEHHOTO U3TOTOBIEHUS, KOTOPBIMU
SBJISIIOTCS] CBaM, CTOMKH, HACaJKH, miKadHbIe U PyHIaMEHTHBIE OJIOKH.

Kianka onop B atMocdepHbIX YCI0BUSIX MOCTENEHHO paspyiiaercs. Boaa,
MpoTeKasl uepe3 KIaJKy, BBIIIEIAaYMBAE€T PAcTBOP M JTUM HapyIIaeT ee
MOHOJIMTHOCTh. B mopax HaMmoKIIe KiIaJKu Mpu 3aMep3aHuu oOpasyercs Je,
KOTOPBIH, yBenn4uuBasich B oobeme Ha 0,9 %, oTmaMbIBaeT Hapy>KHbIC YACTHUIIBI
KamMHA. B pe3ynbrare  MHOTOKPAaTHOrO  3aMOPaXUBAaHUSI  MPOUCXOAUT
BBIBETpHUBaHUE KIaAKU. [103TOMYy Hapy:KHasi MOBEPXHOCTh KalUTaJbHBIX OIOP
JIOJDKHA OBITh 3alllMIleHa OOJUIIOBKON M3 KaMHEW IMJIOTHBIX W MPOYHBIX MOPOJI,
YCTOMYMBBIX MPOTUB (hU3nUYecKoro pazpymeHus. OOIUI0OBKa KPEIKUM KaMHEM
3alMIIAeT OMOPbl M OT MEXAHMYECKOTO BO3JCUCTBUS IUIBIBYIIMX JIbJAHUH.
O06MII0BKA UCTIONB3YETCS TAKXKE U KaK apXUTEKTYPHBIN 2JIEMEHT.

UtoObl MmpeoTBpaTUTh MOMAJaHUE BOJABI B KIAIKY, OTKPBITHIE CBEPXY

INIOCKOCTH OIIOp 3aluHIar0T YCTpOﬁCTBOM KaMEHHBIX WM OETOHHBIX CIHBOB C
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YKJIOHOM. bBOKOBBIE MOBEPXHOCTH OIMOpP, COMPHUKACAIOIIUECS C TPYHTOM,
MOKPBIBAIOT OMTYMHON MacTHKOM (0OMa3zouHas rupou3ofsinus). B 6ammactHom
KOPBIT€ YCTOEB YCTPAMBAETCs OKJIEEHHAs TUIIPOU3OJALUS C ObOecreueHueM
CTOKa BOJABI 3a ycToil. Bo u30exkaHue CKOIUIEHHMSI BOJBI 32 YCTOEM HAaCHIIb
OTCBINIAETCS APEHUPYIOIIUM I'PYHTOM C YCTPOUCTBOM APEHAKEM.

§20. KoHcTpyKIMsi KAMEHHbIX H 0€TOHHBIX MOCTOB

Kamennsie MocThl Hambosee IpeBHUE, HO TaK KaK OHHU JOJITOBEYHBI, TO
HE3aBUCUMO OT BPEMEHU UX MOCTPONKHU MPOIOJIKAIOT IKCIUTYaTUPOBATHCHL.

KameHHble MOCTBI COOpPYXalOT W3 €CTECTBEHHOTO KaMHS WU U3
HUCKYCCTBEHHOTO (KUpnu4, OeTOHHBbIE Oyioku). [l KaMEHHBIX MOCTOB
XapakTepHa CBOJYATAs] KOHCTPYKIIMS , TAK KaK B TAKUX KOHCTPYKIUSAX MaTepuall
paboTaet Ha cxKaTHe.

OCHOBHBIM 3JIEMEHTOM KaMEHHOT'O MOCTA SIBJIIETCSI CBOJ, ONHUPAIOIIUICS
Ha onopbl. Hag cBOOM ycTpanBaeTcs HaJICBOJIOBOE CTPOEHUE, KOTOPOE MOKET
OBITh CIUIONIHBIM, BBIMOJHEHHBIM B BHUJE KaMEeHHON (OE€TOHHOM) KIaaKu
(3a0yTKM) WM 3aChIIKM W3 IIeOHS (TpaBus), WM CKBO3HBIM, B BHUJIC
KOHCTPYKIIMM W3 1IeJIOr0 psifa HEOOJbIIMX CBOJOB, OINUPAIOIIMXCS Ha
MONEPEYHBIC CTCHKH.

B HaacBOJHBIX CTPOEHUSX C 3aCHINKON yCTPauBaIOT MPOAOJIbHBIE CTEHKH,
OTpaHUYMBAIOLINE 3ACBINKY C JABYX CTOpoH (puc. 20.1). DT cTeHKH
Ha3bIBAIOTCS MIEKOBBIMU. LIleKOBbIE CTEHKH HMEIOT HAWMEHBIIYI0 BBICOTY B
CEUYCHHH TI0 OCH CBOJIAa M HAUOOJIBIIIYIO BBICOTY B CEUEHHH, TJI€ CBOJ OMHPACTCS
Ha omnopy. CedyeHue CBOJA B CEpEIMHE MPOJIETa HA3BIBACTCS 3aMKOM WIIH
KJIFOYOM; C€YEHUSI, KOTOPBIMHU CBOJ] OMIUPAETCS] HA OMIOPHI — ISITAMHU.

(hacan 1 2 3 IlpononbHblii paspes
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Pucynok 20.1 - KoHCTpyKTHBHBIEC 4acTH KAMEHHOTO MOCTa:
1 — cBox; 2 — HIEKOBBIE CTEHBI; 3 — 3allOJIHEHUE TMa3yX; 4 — mATa CBOjAa; 5 — 3aMOK CBOJa; 6 —
JehopMaIMOHHBIN IIIOB.
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Paccrosinne Mexay IeHTpaMu MSAT HAa3bIBAETCS PACUETHBIM IIPOJIETOM
ceoga (l), a paccrosHMe MeEXIy TpaHIMH ONOpP — TPOJETOM B CBETY;
paccTosTHUE MO BEPTHKAIM MEXKAY LEHTpaMU CEYEHUH B 3aMKe U B IISITE
HasbiBaeTcsi cTpenoit cBopa (f). OrHomieHWe cTpenbl CBoJa K TPOJIETY
HA3bIBACTCS MOJABEMOM CBOJIA.

CBoj MOXET OBITH BBITIOJIHEH MO KPYrOBOM, MapabOIuYecKOM, IIUTUITH-
YECKOW M IPYTUM KPHUBBIM.

CBOJIbI B KAMEHHBIX MOCTaX MOTYT OBITh OCCITIAPHUPHBIMH, TBYXIIIAPHUAP-
HbIMH (IIAPHUPHI B MATAX) U TPEXIIAPHUPHBIMU (IIAPHUPHI B ISTaX U 3aMKE)
(puc. 20.2). B OoJBIIMHCTBE KaMEHHBIX M OETOHHBIX MOCTOB CBOJBI
OecliapHUpHbBIC, TaK KaK OHU HanboJsiee MPOCTHI 10 KOHCTPYKIIUH.

Yem Oombpliie OTHOIICHHE CTpENbl CBOAA K TMPOJETY, TEM MEHbIIE
BEJMYMHA pacrmopa MNpuU TeX K€ Harpy3kax (pacmop — TOPH30HTaJIbHAs
COCTaBJISAIOIIAsl OMOPHOM PEaKIMU B ISITE€ CBOJA), YTO IMO3BOJISIET YMEHBIIUTH
pa3Mepsl O1Iop.

Pucynoxk 20.2 - CxeMslI apok:
a — OecliapHupHas; 6 — ABYXLIAPHUPHAS; 6 — TpeXIIapHUPHAs

KaMeHnHbIe MOCTBI UMEIOT 1EJBIN P JOCTOUHCTB:
* XOPOIIIMK BHEIIHUW BU/I;

* JIOJTOBEYHOCTb;

* MaJIbI€ DKCIUTyaTalluOHHBIE PAOOTHI;
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* IyTh YKJIaJbIBaeTCs Ha Oasuiacre;

* BO3MOXHOCTb CTPOUTENIBCTBA U3 MECTHOI'O €CTECTBEHHOI'O KAMHSI;

* Ha KAMEHHBIX MOCTAaX HE3HAUMTEIbHO CKAa3bIBAECTCS BO3pacTaHUE
BPEMEHHOM Harpys3Ku;

* KAMEHHBIE MOCTBI MaJIOUyBCTBUTEIbHBI K TMHAMUYECKUM BO3JE€HCTBUAM
BPEMEHHOW Harpy3ku (M3-3a OOJIBLIIOrO COOCTBEHHOI'O Beca M MOHOJMTHOCTH
KOHCTPYKIUH).

K HegocraTtkam KaMEHHBIX MOCTOB OTHOCSITCSA:

* YyBCTBUTEIBHOCTH K JiehopMaIiism ornop;

* 0oJIbIIIAst TPYIOEMKOCTh PabOT B CBSI3U ¢ HEOOXOIUMOCTBIO YCTPOUCTBA
CHEHUANIBHBIX TMOJMOCTEM U KpyKasl, CIOCOOHBIX TMOJJICPKUBATH TSHKEIIBIN
KaMEHHBIN CBOJI BO BPEMSI €T0 KIIaJIKH;

* HEOOXOAMMOCTD MTPOYHBIX TPYHTOB.

JInsi yCTpOWCTBAa CBOJOB MCIIOJB3YIOT CIECAYIOIIUE BHUABI KIAJIKU: W3
MITYYHBIX KAMHEW MOJYyYHUCTON TECKH, U3 TPYOOKOJIOTHIX B MPABHIbHYIO (POpMy
KaMHe#, U3 0TOOPHOTO MOCTEIUCTOTrO OyTa BIPUKOJL.

JIist mpenoTBpallieHuss MPOHUKHOBEHMSI B KIIAJKY CBoOJa aTMochepHO
BOJIbI JTHO 0ajyIaCTHOTO KOpBITA JOJKHO HUMETh MNpOJosibHBIN ykioH 0,02 wu
nonepeunsli yKJIOH oT 0,03 mo 0,05 m ruppowmsonsuuto. [lo HakIOHHBIM
MJIOCKOCTSAM OaJJTACTHOTO KOPBITa BOAA OTBOJAMUTCS K BOJAOOTBOJHBIM TPYOKam,
BJICJIAaHHBIM B KJIAQJKy CBojJa. Bog0ooTBoAHBIE TPyOKHM YyCTaHABIMBAIOTCS B
3aMKe CBOJIa M B YETBEPTAX MPOJIETOB.

bemonnvie mocmvl — pa3HOBUIHOCTh KaMEHHBIX MOCTOB, OHH MOTYT
OBITh MOHOJIMTHBIMU M OJI0YHBIMU. [10 CBOEM KOHCTPYKIIMU U CTATUCTUYECKUM
CBOMCTBaM OHM HE OTJIIMYAIOTCS OT KAMEHHBIX, HO UMEIOT U CBOM OCOOCHHOCTH.

CoopykeHHE MOHOJUTHBIX OETOHHBIX MOCTOB MEHEe TPYJOEMKO H
Jydille TOAMAeTCs MEXaHW3allMi, HO B MOHOJHUTHBIX MOCTax MPU TBEPJCHUU
O€TOHa MPOUCXOIUT €ro ycajaka, 4TO MOKET BbI3BaTh TPEIIUHBI B Kiajake. B
OCTOHHBIX CBOJAaX, B OTJIMYME OT KaMEHHBIX, BO3HHKAIOT 00Jiee BBICOKHE
JOTIOJTHUTENIHHBIC HATIPSIKEHUS OT KOJIGOaHUHN TeMIIEPaTyPHhl.

CoopykeHrue MOCTOB U3 COOPHBIX OCTOHHBIX OJIOKOB YMEHBIIIAET CPOKH
CTPOUTEIHCTBA U MO3BOJIAECT H30EXKATh TPEIIMH OT ycaaku O0eToHa. KamMeHHbIe 1
OCTOHHBIE MOCTBI B HACTOSIIIEE BPEMS MPAKTUUYECKH HE COOPYKAIOTCS.
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§21. Pa3HOBMIHOCTM H JKCILIyaTallUsi KAMEHHBIX M OETOHHBIX

MOCTOB

OCHOBHBIM 3JIEMEHTOM KaMEHHOTO MOCTA SIBJIICTCS CBOJI, OIUPAIOIIHIACS
Ha oniopbsl. Haj cBofioM ycTpanBaeTcst HaJICBOJOBOE CTPOCHHE.
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Pucynok 21.1 - O0muii Bug KaMeHHOTO MOCTa
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Pucynok 21.2 - O6muii Bus1 66TOHHOTO MOCTa CO CKBO3HBIM HA/IBOAHBIM CTPOSHUEM

B MocTax co CHJIOMIHBIM HaJACBOAHBIM CTPOCHUEM IIIEKOBBIE CTEHKHU
CIy’KaT JJisg OTPaXICHUS 3aloJHEHWS Ta3yX H 0aju1acTHOTO ciosl,
BOCIIPUHHMMAsi TOPU30HTAJIBHBIA pacnop oT 3ackinku (puc. 21.3). TonmmHa
IIEKOBBIX CTEHOK mpuHuUMaetcs oT 1 go 1,2 m. [lpu nmponerax Gosee 25 M Bec
3a0yTKH COCTaBJISICT 3HAYUTENBHYIO YacTh HArpy3Kd Ha CBOJI U Ha OIOPHI,
MOATOMY IS OOJIeTYeHUsT KOHCTPYKIIMM  HAJICBOJIHOTO CTPOCHHUSI B HEM

ycTpauBaroTcs mpoemsl (puc. 21.4 , 21.5).
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B Takux MocTax MpOJIETHOE CTPOEHUE COCTOMT M3 MONEPEYHBIX CTEH U
CBOOUKOB Mexay HuMH. [lo 53TUM cBoIMKaM MEXAYy IIEKOBBIMU
CTEHKaMMYKJIaJIbIBAIOT 3a0yTKy M MyTh Ha Oamiacte. B momepeuHbIX cTeHKax
JUTs1 yToOCTBa OCMOTpPA MOCTa YCTPAUBAIOT MPOXO/IbI.

Hegopmayuonnvie wevl (TeMIEpaTypHble) B HAJCBOJAHOM CTPOCHUU
ycTpauBaloT sl oOecreueHus: CBOOOJHBIX TMEpeMelleHul cBoja |
NpeIOXpaHeHNs KJIAJKH HIEKOBBIX CTEHOK OT paspyuieHus. JlepopmaimoHHbIe
BBl yCTPAUBAIOT B KAMEHHBIX MOCTaX IpHU MpojeTax 6oiee 15 M, a B 6ETOHHBIX
——06onee 10 m. IlIBeI pacnonaratorT y mar OecHIapHUPHBIX CBOAOB. ToJIIMHA
IIBOB B IIEKOBBIX CTEHKAX MPUHUMAETCA OT 2 110 5 CM.

Ulapnupor. Tlpu nedopmanusix OT HU3MEHEHHUS TEMIIEpaTypbl MSTOBBIC
CEUYEHMs] CBOJIa CTPEMSTCS IOBEPHYTHCS BOKPYI TOPU3OHTAIbHOM ocu. s
o0OecrieyeHuss 3TOro IMOBOPOTa B nsATax yCTpawBaloT IIapHUpel. B
OeCIIapHUPHOM CBOJIE TAKOI'O MOBOPOTA CEYEHUSI HE IPOUCXOJIUT, B PE3YJIbTATE
BO3ZHMKAIOT JIOMIOJHUTEbHBIEC HANIPSKEHUS B KIIAJIKE.

7 6 =1 8

Pucynok 21.3 - OcHOBHBIE KOHCTPYKTHBHEIE 3JIEMEHTHI MOCTA CO CIUIOIIHBIM HaBOTHBIM
CTPOCHUEM:
1 — cBox; 2 — 3amok; 3 — msTa; 4 — 1ieKoBas CTeHKa; 5 — 3a0yTka; 6 — JaeopMaIMOHHbIH I10B;
7 — pazmenuTenbHasi CTeHKa; 8 — Tuapou30sus, 9 — BOJOOTBOIHAS TPYOKa

SNy

Pucynoxk 21.4 - KoHCTpyKIusi CKBO3HOTO MTPOJIETHOTO CTPOEHHUS:
1 — wmanbie cBompl; 2 — 3abyrka; 3 — MmApHUPBL, 4 — IOBBL, 5 — THUAPOU3OIAIMS;, 6 —
BOJIOOTBOZHAsI TPyOKa
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Pucynoxk 21.5 - KameHHBIE MOCTHI U3 apKaj:
@ — €O CBOJIaMH MaJIbIX IPOJIETOB ; 6 — C OJHUM CBOJOM OOJIBLIOrO IpojeTra

[Topsimok Haa30pa 3a BCEMU TPEIIMHAMH B KAMEHHBIX , OETOHHBIX MOCTaxX
AHAJIOTMYEH TOPSAKY HaA30pa 3a TpellMHAaMH B MAacCCHUBHBIX OIOpax.
MepornpusTus, BBIIOIHAEMbIE IIPU PACIIMBKE IIIBOB U 3aJEJKE TPELIUH, TAKKE
AHAJIOTUYHBI PacCMOTPEHHBIM paHee B §19 . Ilpu comepkaHMH MaCCHUBHBIX
MOCTOB 0COOOT0O BHHUMaHUS TPEOYeT COCTOSTHUE TUAPOU3OIISIIUA U HOPMAJTbHBIH
OTBOJ BOJIBI.

§22. KoHcTpyKuusi Kejie300eTOHHBIX MOCTOB. CHCTeMBbI H BH/IbI
7KeJIe300eTOHHBIX MOCTOB

KoHcTpyKIMs MpoJIeTHOTO CTPOEHHsI MOCTa B 3HAYUTENIBHON CTENEHH
3aBHCHUT OT BBIOPAHHOM CTAaTUYECKOW CXeMbl COOpykeHHs. OCHOBHBIMU IS
KeJ1e300€TOHHBIX MOCTOB SIBJISIFOTCS: OajouHbIe (pa3pO3HbIE U HEPA3PO3HbIE),
pamHbIe, apo4yHbIe, BUCAYHNE W BaHTOBBIC. balOUHBIE MOCTBI COCTOSIT W3
KeJ1e300€TOHHBIX MPOJIETHBIX CTpoeHul u onop (puc. 22.1). KoncTpykius onop
— TMPOMEXYTOUYHBIX M YCTOEB — paccMoTpeHa paHee. Ha mepBom stame
COOpPYKEHMSI JKeJIe300€TOHHBIX MOCTOB HMMENIU OOJIBIIOE paclpoCTpaHEHHE
0anmoyHble MOCTBHI C OOBIYHBIM ApPMUPOBAHHUEM: pa3pe3Hble C IUIMTHBIMH U

pe6pI/ICTBIMI/I IMPOJCTHBIMHU CTPOCHUAMM, HEPAZPC3HBIC 1 KOHCOJILHEBIC.
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Pucynok 22.1 - CxeMbl 6aJ0YHBIX MOCTOB:
@ — Hepa3pe3Hoil MOCT ; 6, 8 — KOHCOJBbHBIE MOCTHI ; 2 — pa3pe3Hoit MocT ; 1 — KoHcoNb ; 2 —
HO/IBECHOE IMPOJIETHOE CTPOSHHE ; 3 — aHKepHbI mposietr; lg — aHKepHbIH MPOJeT KOHCOJIBHOTO
mocta ; ly, |, — mpomeTsr Hepaspesnoro mocTta; ls — mmuHa KoHconw; l; — JTUHA MOABECHOTO
npoJera ; ls — anrHa mposieta pa3pe3Horo MocTa ; lg — pacderHas minHa nposera

[Ipu mposerax Gonee 15 M Hepaspe3Hble MPOJIETHBIE CTPOCHUS HKOHO-
MUYHEE pPa3pe3HbIX, B Pe3yJbTaTe Pa3rpy’KaloLIEro BIMSHUSA OTPHULATEIbHBIX
MOMEHTOB Ha OMNOpax M YMEHBIICHHUS H3TMOAIOIIeT0O MOMEHTa B CepeauHe
nposera. [loaTromy B Hepa3pe3HBIX MPOJIETHBIX CTPOSHUSX BBHICOTA TJIABHBIX
OaJIoK, a ciel0BaTeIbHO, U 00bEM KeIe300€TOHA MEHBIIE, YEM B pa3pe3HbIX.
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[IpumeneHne Hepa3pe3HbIX OATOUHBIX KOHCTPYKIHUH JAaeT SKOHOMHIO 3a
CUYET YMEHBIICHHUS pa3MEepOB MPOMEKYTOUYHOM OMOpHI, TaK KaK Ha HEMl HYKHO
Pa3MECTHUTh OJIHY OMOPHYIO YacCTh, a HE JIBE, KaK B Pa3pE3HbIX.

B KOHCONBHBIX MPOJETHBIX CTPOCHUAX KOHCOJIM PasrpyxkaroT IJIaBHBIC
OaJIKi, BBI3bIBA OTPULIATEIBHBIE MOMEHTHI HAJ ONOpPAaMH M YMEHbIIas
MOJIOKUTENIbHBIE MOMEHTBHI B TpojieTax. B pe3ynbrare ceueHue KOHCOJIbHBIX
OaJIoK B MpOJETe MEHbIIE, 4eM B pa3pe3HbiX. Ilo cBouM pa3mepam u 3aTpare
MaTepuajga KOHCOJBHBIC TPOJIETHBIE CTPOCHMsI OJIM3KM K HEpa3pe3HbiM. B
MOCTOCTPOCHHH MPUMEHSIOT OHO- U JABYXKOHCOJIbHBIE ITPOJIETHBIE CTPOCHHUS B
pa3IMYHOM COYETAaHMM C TIOJIBECHbIMU Tpojetamu. Haubonee cioxHOW u
OTBETCTBEHHOM YacCThIO B TAKUX IMPOJIETHBIX CTPOCHUSIX SIBJISIETCS COMPSIKEHUE
MOJIBECHOTO TMpoJieTa ¢ KOHCONbIO. Ha KOHCOJBHBIE MPOJIETHBIE CTPOEHUS HE
BIIUSIIOT HEPABHOMEPHBIE OCAJKHU OTOP.

Ckeosuvie ¢hepmol. [lpn HEOOXOIMMOCTH MEPEKPHITUS MPOJIETa ITMHOM
o6onee 50 M SKOHOMHYECKH OIpPABJIAHHBIM OKAa3bIBAETCS NMPUMEHEHUE (PEpPMbI
CKBO3HOM KOHCTPYKIIUHU,C(DOPMUPOBAHHON U3 OTACIBHBIX MPSIMOJIMHEHHBIX
aneMeHTOB (puc. 22.2 ). Kaxapiii s3J1eMeHT uMeeT npoctyio ¢GopMy U paboTaeT B
OCHOBHOM Ha CXaTtue win pacTsokeHue. CKBO3HbIE KOHCTPYKLIMU OoJee
TPYJOEMKH B HM3rOTOBJIEHUHU. BoJiblline TPyIHOCTH BBI3BIBAET (DOPMUPOBAHUE
y3JOBBIX OJIOKOB M TIPUCOECAUHEHUWE K HHUM PACTSIHYTBIX JJIEMEHTOB. B
Kene300eTOHHbIX  (depMax  dDJIEMEHThl  MOTYT  OBITh  CIUIOIIHBIMU
PSIMOYTOJIBHOTO MONEPEYHOT0 CEYEHUS WM ITyCTOTENIBIMU, PEICTABIISIOIIUMHU
co0oit TpyOuaThie IEHTPU(PYTUPOBAHHBIC SJIEMEHTHI HAPYKHBIM JuaMeTpom 60
CM, KaK U3 OOBIYHOIO, TaK U IMpeIBAPUTENIbHO-HAMPSKEHHOIO KeJle300eTOHa.
TonmuHa cTeHOK Ha3HavyaeTcst paBHo 10—15 cwm.

bosmee SKOHOMUYHBIM M  TEXHOJIOTMYHBIM  PEHICHUEM  SIBIISIETCS
npuMeHeHue (pepM C KECTKUM HIKHHM TOSICOM, 3JIEMEHThI KOTOPOIO MOTYT
BOCIIPUHUMATh HE TOJBKO HOPMAJIbHBIE YCUIIUS, HO U U3THOAI0IINEe MOMEHTHI.

A

Pucynok 22.2 - Tunbl xene300eTOHHBIX (epM:
a — C TPEYTOJIBHOM PEIIETKOM; 0 — C pacKoCoi pereTKoi
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Pamnvie mocmul. B 6aJI04HBIX MOCTaX OCHOBHBIE HECYILIHE 3JIEMEHTHI
(Oanku) mepenaroT AaBJICHHE Ha OMOpHI 4epe3 omopHble yacTu. HapaBue ¢
OaJIOYHBIMU CHCTEMAMH IIMPOKOE PACIPOCTPAHEHHE B KOHCTPYKIUSAX MOCTOB
NOJIYYMJIA PAMHBIE CHUCTEMbI, OTJIMYUTEIBHOM OCOOEHHOCTHIO KOTOPBIX
SBJIIETCSI JKECTKOE COCJAMHEHHE TOPU30OHTAJIBHBIX HECYIIMX 3JIEMEHTOB (pH-
rejei) ¢ onopHeIMU cToiikamu (puc. 22.3). Ilpu 3arpykeHuu pamMHOTO MOCTa
U3rudaIIe MOMEHTHI B pHUTelie MOJMy4YaloTCs HECKOJIbKO MEHBIIE, YeM B
Hepa3pe3Hol Oanke Tex ke mpoJieToB. ONOpHbIE CTOMKKM pPaMHBIX MOCTOB
UMEIOT 3HAYUTEIHLHO MEHBIIIME pa3Mepbl MO CPABHEHUIO C Omopamu i Oa-
JIOYHBIX TPOJETHBIX CTPOCHUM, TaK KaK UX pa3Mepbl BO MHOTOM ONPEEISIOTCS
YCIIOBUSIMH Pa3MELICHUS Ha OroJIOBKAX OMOpHBIX yacTedl. [loatomy pamHbie
MOCTBI 5KOHOMUYHEE Oalo4HbIX 10 pacxoxy OeroHa. Paboraromiue Ha cxxarue ¢
U3rMOOM CTOMKHM TpeOYIOT MOIIHOIO apMUPOBAaHMS, YTO YBEIWYUBAET B
COOpYKEHUHU 00mMil pacxon Metaia. M3rubaronuii MOMEHT B TJIaBHOU Oalke
(purene) meHsblle, 4yeM B OaJOYHBIX MOCTaX, 3a CYET TOrO, YTO YacThb €ro
nepenaercss omnopaM (CTOMKaMm); MO3TOMY IIONEPEYHOE CEYEHUE pureseu
MEHbIIIE, YeM B OalOYHBIX MOCTax, MpPU TeX K€ Harpy3kax, 4TO JaeT
CYILECTBEHHYIO SKOHOMHUIO B MaTepHAJIaX.

Pucynok 22.3 - CxeMbl paMHBIX MOCTOB:
a — ¢ IIapHUpaMH B CTOMKaX ; 6 — C 3aJeJK0# cToek; 1 — purens; 2 — CTOMKa; 3 — moJBecHas
Oanka; 4 — mapHHp; 5 — KOHCOIb
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Kpome Toro, paMmHbIe MOCTBI 00JIaIAIOT CIICTYIOITUMHU JOCTOMHCTBAMH:
BO3MOXXHOCTBIO ~ YMECHBIIEHUSI  CTPOUTEIBHOM  BBICOTBI,  YBEIUYECHUS
MOJIMOCTOBOTO MTPOCTPAHCTBA 32 CUET MPUMEHEHHSI CTOEK HEOOJBIIIOTO CEUECHHUS,
Xopoliend 0030pHOCTHIO JIsl BOAUTENEH TPAHCTIOPTHBIX CPEJICTB, EAYIIUX O]
IIyTENPOBOJAOM I 3CTAKAOM.

CymiecTByeT HECKOJIBKO CIIOCOOOB COMPSDKEHUS PAMHBIX MOCTOB C
HacelliaMu. KpaiiHue CTOMKM MOTYT BXOJUTh B KOHYChl HACHIIU WIH, TPU
HEOOJIBIITUX BBICOTAX CTOCK, 3aMEHAThCA ycTosiMU. [Ipu HepaBHOMEpHOU ocanke
OMOp pPaMHBIX MOCTOB B PHUIrEsiX M CTOMKAaX BO3HUKAKOT AOMOJHUTEIbHbBIC
U3rU0aroNMe MOMEHTBI, TAKHUE € MOMEHThl BO3HUKAIOT B paMax OOJIbIION
JJIMHBI  OT UW3MEHeHus Temneparypel. [losToMy Hepa3pe3Hble  paMbl
NPUMEHSIIOTCS TPU  MajgoaepOpMUPYEMbIX TPyHTAX B OCHOBAHHSX OIOP.
HepaspesHbie paMHbIe MOCTBI pearupyroT U Ha ycaJiKy OeToHa.

B mnomepeyHoM cedyeHUM paMHBIA KEI€300€TOHHBIM MOCT TOJ OJHMH
YKEJIE3HOJIOPOKHBIA IMYTh MPEJCTABISET COOOM paMy C BEPTUKAIBHBIMH WM
HAKJIOHHBIMHM CTOMKAaMH, KOTOPBIE TTPHU OOJIBIIION BHICOTE CBSI3aHbBI PACIIOPKAMHU.

CToMKM HMMEIOT HAKJIOH JUIsi 0OeCHedeHMs] KECTKOCTH TOMEepeK MOCTa,
€CJIM BBICOTA COOPY>KCHHS MPEBBIIMIAET PACCTOSIHUE MEXKAY OCSIMU paM Ooliee
yeM B 2,5—3 paza. [lonepeyHoe cedeHHWe MOCTa MOJ JiIBa MyTH MOXKET OBITh
YCTPOEHO M0 JIBYM BapUaHTaM:

1. Tlox Kaxaplil MyTh YCTPauMBAaETCAd CAMOCTOSITEIbHAS KOHCTPYKLIMS W3
JIBYX TMPOAOJIbHBIX paM, MO OCH MOCTa HMEETCsl OB, (YHIAMEHT TaKXKe
pa3aeseH MBOM.

2. PaMbl OOBEIMHAIOT B €IMHYIO KOHCTPYKIIMIO IUIMTON OayslacTHOTO
KOpBITA, TONEPEUHbIMU OankaMu-auadparMamu, pacrnopkamMd U  OOIIUM
byHIaMEHTOM.

CyllleCTBEHHBIM  HEJOCTATKOM  pPAaMHBIX  CHUCTEM  SIBJIISIETCS  HX
HEMPUCTIOCOOICHHOCTh JIJII WHIYCTPUAIBHOTO U3roToBieHUs. [IpumeHeHue
AJIEMEHTOB  3aBOJCKOIO  M3TOTOBJEHUS  OCJIOXHEHO  HEO0OXOJUMOCTBIO
yCTpauBaThb MOHTA)KHBIE CTBIKM B CEUEHHMSIX, TJI€ BO3HUKAIOT 3HAYUTEIbHBIC
U3TUOAIONME MOMEHTHI U TTOTIEPEUHBIE CHIIBI.

B coBpeMeHHBIX paMHBIX MOCTaX OCHOBOW KOHCTPYKIHUH CIykaT T-00-
pa3Hble paMbl, PUTEIH KOTOPHIX MOHTHUPYIOT HaBECHBIM CIocoOoMm 0e3
MPUMEHEHUS TTOAMOCTEHN MJIM IPOMEXKYTOUYHBIX onop. PamHbie cuctembl Hanbo-

Jie€ TPUTOAHBI JJIsI MyTENPOBOJOB M 3CTAKal, a B MOCTax 4e€pe3 peKu
TOHKHE KeJI€300€TOHHBIE CTOMKH MOTYT MOBPEXKIAThCS JIbJOM WM IUIBIBYITUMHU
npeaMeTaMu. B paMHO-IIOABECHOM CHCTEME Ha KOHIIbI PUTEJIEN COCEAHUX pam
YCTaHABIMBAIOT TMOABECHbIE Oajku, T.e. TMOJY4aeTCs PaMHO-KOHCOJIbHAs

CHCTCMaA.
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B pamspIX crcTeMax OOJBIINX MPOJETOB MPUMEHSIOT PUTEIN CKBO3HBIX
KOHCTPYKIIMM C pa3IMYHBIMA TUIAMU pELIETOK. B COBpEMEHHBIX MOCTax
MPUMEHSIIOT TaK)X€ pPaMHO-HEPA3PE3HbIE CHUCTEMBbL. Pa3HOBHIHOCTBIO PaMHO-
HEpa3pEe3HOM CHUCTEMBI SIBJISIETCS KOHCTPYKLHS C HAKJIOHHBIMH CTOMKAaMH,
NOJTyYMBINasl Ha3BaHUE «Oerymias JaHb». Takas cucTeMa Iieliecoo0pa3Ha IMpH
NEPEXOE Yepe3 YIIENIbe C KPYTHIMU CKIIOHAMHU.

HecMoTps Ha psAJl KOHCTPYKTUBHBIX U TEXHOJOTUYECKUX TPEUMYIIECTB,
paMHBIE CHCTEMbBI PEAKO MPUMEHSIOT B JKEJIE3HOAOPOXKHBIX MOcTax. OCHOBHOM
00JIaCThIO UX MPUMEHEHHS OCTAIOTCS AaBTOJIOPOKHBIE MOCTHI.

Coopnvie mocmei. COOpPHBIMH Ha3bIBAIOTCS MOCTBI, Yy KOTOPBIX
MPOJIETHBIE CTPOCHHUS U OMOPHI COOMPAIOT Ha MECTE CTPOUTENHCTBA U3 TOTOBBIX
AJIIEMEHTOB U KPYMIHBIX OJIOKOB. B TakoM Buje cCOOpHBbIE MOCTBI MOSIBUIIUCH K
1950 r.

[Ipu GospmioM 00BEME CTPOUTENBCTBA B IMOCIEBOEHHBI MEPUOJ PE3KO
BBIPOCTIa HEOOXOJUMOCTh YCKOPEHHS W yJeleBJIeHuss padoT, B YaCTHOCTH,
nyTeM UWHAyCTpuaiu3auuu. Ha mepBoM »3Tame B 3aBOACKHUX —YCIIOBHSIX
U3TOTOBJSUIA  JKEJIE€300€TOHHBIE TPOJIETHBIE CTPOCHMSI MaJbIX U CPEAHUX
IPOJIETOB, MO3HEE MOSBWINCH COOPHBIE OMOPHI U MOCTHI B LeaoM. OcBoeHue
COOpHBIX KOHCTPYKIMH JJI1 HEOOJBIIMX TIPOJIETOB OOBACHSETCA HX
MacCOBOCTBIO U TEM, YTO OHU JIOCTYITHEE JIJIsl TPAHCIIOPTUPOBKHU B 3aKOHYEHHOM
BUJIE.

Cpenun pa3HooOpa3HbIX BHJOB KOHCTPYKUUWA Haubosee yIayHbIMU
OKa3aJIMCh CBalfHO-dCTakaaHble MOCTHI (puc. 22.4). OHu cobuparoTCs U3 MATH-
IIECTH D3JIEMEHTOB: CBaW, COCTAaBHbIE POCTBEPKA M IUIMTHBIE ITPOJIETHBIE
CTpPOCHMsSI OJHOOJOYHBIE U ABYXOJouHble. (CBallHO-3CTaKaJHbIE MOCTHI
MPUMEHSIIOTCSI TIPU BbICOTE€ Hackiu OT 2,25 no 4 M. IIponeTHeie cTpoeHus
JIIUHOM 3,2 1 5 M ; CBal — IPSIMOYTOJIBHOTO ceueHust 35%35 cm.

OcTakaJHble MOCTBI  COCTOST W3 psAga HEOONBIIUX  IPOJIETOB.
[IpuMeHUTENBHO K MECTHBIM YCJIOBHUSIM OMOPBHI MOTYT BBINOJHATHCS HE TOJIBKO
Ha CBasX, HO U Ha TUIMTHBIX (yH/IaMEHTAX.

Cesatinvle Mocmbl CTPOST TIPOJIETaMH 10 16 M IIPH BBICOTE HACKIIHU OoJIiee
4—5 M. B ux onopax yBEIMYEHO YHCIO CBail; K BEPTUKAIBHBIM CBasM C
BO3pACTaHUEM BBICOTHI MOCTa HHOT/IA IOOABIISIIOT HAKJIOHHBIE CBAM.

Apounvie Mocmbl B KQU€CTBE OCHOBHBIX HECYIIUX KOHCTPYKLIMH HMEIOT
KPUBOJMHEHWHBIC JIEMEHTBI — apKu WK CBOJBI (puc.22.5). OnopHble ceueHUsI
apOYHBIX TPOJETHBIX CTPOEHUM 3aKpEIUIEHbl M HE MOIYT CMeEUIaThCsi B
TOPU30HTAILHOM HampaBieHuu. [Ipu JelCcTBUM BEPTUKAIBHBIX HArpy30K B
OTOPHBIX 3aKPETUICHUSX BOZHUKAET FOPU30HTAIbHAS PEAKIUs — PacHop, YTO
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SBJISIETCS XapaKTepHOW OCOOEHHOCTBbIO apOYHbIX cucTeM. B oOmem ciyuae
CeueHHus1 apku paboTaroT Ha cxarthe ¢ u3ruOom. llpu parnumoHasbHOM NpoOEK-
TUPOBAHWU U3TMOAIOIME MOMEHTBI B apKe MOIYT HUMETh CpPaBHUTEIBHO
HeOobIIKe 3HaueHus. Tak kak 0eTOH XOpoIlIo paboTaeT Ha CKAaTHe, TO CEUEHMUSI
apoK IMOoJIyyaroTcsl 0ojee 3KOHOMHUYHBIMHM, 4eM OaJKd Takoro >k€ IpoJeTa.
HoOounbiue pacnopsl TpeOyIOT YCTPONHCTBA MOIIHBIX ()yHITAMEHTOB U OTIOP.

[Tpu cnaObIx TpyHTaX OCHOBAaHHUS apOYHAasi CUCTEMAa MOXKET OBITh BOOOIIE
HEPALUOHAIBHOU.
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Pucynok 22.4 -CpaitHO-3CTaKaIHbII MOCT:
1 — nponeTHOE CTpOEHUE ; 2 — CBalfHBIE MPOMEXYTOUHBIE OIOPHI; 3 — OeperoBbIe OMOPHI (YCTOH);
lo — paccTostHUsI MeXKITy OCSIMU CBail MPOMEXYTOUHBIX omop; | — anuHa mposera; || — mmiHa yeros;
|, — monHas nuuHa MocTa
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Pucynok 22.5 - ApouHble IPOJETHBIE CTPOCHUSA:
@ — OJHOIIPOJICTHBIM TPEXIIApPHUPHBIA apOYHBIA MOCT; O — OJHONPOJIETHBIH ABYXLIapHUPHBIN
apOYHBIH MOCT; 8 — TPEXIPOJICTHBII apo4Hbli MOcT; 1 — HamapodHble apKH WM CTOHKH; 2 —
HIAPHUPBI; 3 — apKu; 4 — MOJIBECKU

XKene3zo0eToHHbIE apOUYHBIE MOCTBI OTIMYAIOTCS JETKOCTHI0 KOHCTPYKLUU
¥ XOPOIINM BHEIIHUM BUIOM. [1o cCpaBHEHUIO C KAMEHHBIMU U OCTOHHBIMU OHH
3HAYMUTENIBHO JIErYe U IKOHOMUYHEE.

B apouHbIXx MOCTax TNPHUMEHSIOT KOHCTPYKLUMH C  Pa3JIUYHbIM
pacIoN0KEHUEM MPOE3[a OTHOCUTEIBHO APOK: C €3[10M MOBEPXY, MOCEPEANHE U
noHu3y. [Ipoe3xkas 4acTh apOYHBIX MOCTOB C €3/101 IMOBEPXY OMMUPAECTCS HA apKH
MIOCPEACTBOM HAJAPOUYHBIX CTOEK, IIPU €3]1€ MTOHU3Y MOJABEIINBAETCA K apKaM C
IIOMOLIBI0 IIOABECOK, a IPU €34€ IOCEPEeINHE — YaCTHUYHO OIMPAETCH,
YaCTUYHO ITOBELINBACTCS.

[To KOHCTpYKIIMU Pa3InYarOT apOYHbIE MOCTBI CO CIUIOIIHBIMU apKaMH, a
TakkK€ C TapHbIMH WIA OTJACIBHBIMH apKaMd. ApKH MOTYT OBIThH
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OeclIapHUPHBIMM, JABYXIIAPHUPHBIMU U TpeXwapHUpHbIMU. KoHCTpyKIus
OeclIapHUPHOW apKu  SBJISETCS HauboJee TMpPOCTOM W DKOHOMHYHOM.
Henocratkom Takol KOHCTPYKLMH SIBJISICTCSI BO3SHUKHOBEHUE JOMOJHUTEIbHBIX
BHYTPEHHUX YCWJIMU IPU HEPABHOMEPHOM OCAJKE ONOP U OT TEMIIEPATYPHBIX
KojeOanmii. JIByXImIapHUpHBIE apKH MEHEE YYBCTBUTCIBHBI K OTHUM
BO3JCHCTBUSM, a TPEXIIAPHUPHAS apKa HE 3aBUCHUT OT HUX COBCEM, HO 3aTO
HAJIMYWE TPEX MIAPHUPOB YMEHBIIAECT BEPTUKAIBHYIO KECTKOCTh MocTta. [lo
pacyeTHbIM cxeMaM OecClIapHHpHAs W ABYXIIAPHUPHAS apKu — CTaTHYECKU
HEOIIPEICIIMMbIE CUCTEMBI, TPEXIIapHUPHAs apKa —CTAaTUYECKU OIpeaeanmas
cucreMa. [1oCKOJIbKY TpexiapHUpHas apka UMEET HAaUMEHBIIYI0 )KECTKOCTh U
nepesioM nporuda B 3aMKOBOM IIIApHUpPE, €€ TMPUMEHEHHE B MOCTaxX IMOJ
YKEJIE3HYIO JOPOTYy OIPAHUYEHO.

[To cratmueckol cxeMe apOuYHbIE MOCTHI MOXHO Pa3JIeNINTh HAa pacnop-
HBIE€ CHCTEMBI, KOHCOJIbHBIEC aPKU U apKU C 3aTKKOM.

B apouHBIX NpPOJETHBIX CTPOCHHSAX HArpy3ka OT MOABHIKHOTO COCTaBa
BOCIIPUHUMAETCS KOHCTPYKIIMEH OajJoyHOTO THUIAa — TPOEIKEH YacThio.
Yeunus ¢ npoe3Ken 4acTu NepefaroTCs Ha apKy yepes3 CTOMKU WK MoABECKU. B
MPOJIETHBIX CTPOCHUSIX apKU OOBEAMHSIIOTCS MEXIY COOO0Ml CHCTEeMOM CBsi3ei,
oOpazyeTrcsi MPOCTPAHCTBEHHAs KOHCTPYKIMS, CHOCOOHas BOCIPUHUMATH
pa3lIMuHbIE TOPU3OHTAJIBHBIE HArpy3kKH, KpOME TOIrO, CBSI3U 00ECIEYMBAIOT
YCTOMYMBOCTh apOK MPU MPOJOJIHHOM U3rHO€ HMX U3 TJIOCKOCTU. OMNopsI
pPacCloOpHBIX APOYHBIX MOCTOB BOCHPHUHUMAIOT HE TOJBKO BEPTHUKAIBHOE
JaBJIEHWE, HO W TOPU3OHTAIBHOE — PpACIOp, H3-32 YEro HEOOXOIUMO
YBEJIMYMUBATh Pa3Mephbl OMOpP, OCOOEHHO YCTOEB. APOUHBIE MOCTHI HEOOJIBIIINX
MPOJIETOB OOBIYHO YCTPAMBAIOT CO CIUIONIHBIM HaJ[ CBOJAHBIM CTPOCHHUEM, TIPH
ATOM CBOJ CHaOXKaeTcsi apMaTypoi, BOCPUHUMAIOIICH M CKUMAIOIINE YCUITHS.
B OecuiapHupHBIX CBO/IAaX 3Ta apMaTypa 3aJeJbIBaeTCs B TEJIO OMOPHI HA JOC-
TaTOYHYIO TJIyOUHY.

B mocTax cpenHux v OOJBIIUX MPOJIETOB JJIsi 00JIETYEHUS] KOHCTPYKIIUU
HAJICBOJAHBIE CTPOCHHS JEJAaKT CKBO3HBIMH, COCTOSIIIUMH M3 MONEPEYHBIX
CTEHOK WJIM CTO€K, IEePEeKpPbIBAEMbIX IIIUTOW OammactHOro KopbiTa. [lpum
OOJBIIIOM TIPOJIETE M 3HAYMTENILHOW IMMPUHE MOCTa IMpOe3Xkas 4acTh pacro-
JlaraeTcs Ha MONEPEYHBIX paMax, CTOMKU KOTOPBIX OMHUPAIOTCA HA apKu. ApKd
OOJIBIIMX TIPOJICTOB i1 OOJIETYCHHMS BeCa BBIMOJHSIIOTCS MYCTOTEIBIMU
KOpOoOYaToOro cEUeHUs.

KopoOuaTast apka cocTOUT U3 BEpXHEW U HIKHEN KPUBOIMHEHHBIX TUJIUT ,
CBSI3aHHBIX BEPTHKAJIBHBIMH TPOJOJBHBIMU CTeHKamH (pebpamu). XKecTKocTh
TaKOW  KOHCTPYKIIMM  OOECIeYMBaeTCs  MOMEpPeYHbIMU  auadparmamu,

pacrojaraeMbIMU Ha PacCTOsTHUU 4—6 M JIpyT OT Apyra. B apounsix MocTax
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CO CKBO3HBIM HAJIapOYHBIM CTPOCHHEM IpH AePopMaiiu apok (0T KoyieOaHHit
TEeMIIepaTyphbl UK OT MOJBIKHOW HArpy3Ku) MPOUCXOAUT Aedopmaliusi CTOCK
HAJApOYHOTO CTPOCHHUS, OTYErO0 B MECTaX COMNPSDKEHUS CTOGK C apKaMu
MOSIBJISIIOTCST TPEIIMHBI, OCOOEHHO B KOPOTKUX CTOMKax Yy CEpeIMHBbI MpOoJeTa.
YToOBbl MpEeaOTBPATUTh MOSBJICHUS TPELIMH, B MECTAaX COMPSIKEHUS CTOEK C
apKaMH YCTPauBalOT MIAPHUPHI.

ApoOUHBIE MOCTHI IO CIIOCO0Y COOPYXKEHUS MOJIPA3AEISAI0T HA MOHOJIUT-
HbIC U COOpHBIC. MOHOMTHBIC apKi OCTOHUPYIOT B MPOJIETE C UCIIOIH30BAHUEM
KPUBOJMHENHBIX TToaMocTel (kpyxkai). COOpHbIE KOHCTPYKIIMU MOHTHPYIOT U3
TOTOBBIX 3JIEMEHTOB C IMOCJEAYIOUMM OMOHOJIMYMBAHUEM CTBHIKOB. COOpHBIE
apo4HbI€ MPOJIETHBIE CTpoeHMs mposieTamu 43,5 u 53 M, 3anpoeKTUPOBAHHbBIC
['MnpoTpaHcMOCTOM, HWMEIOT COOpHBIE pACIOPHBIE APKHM UM HaJapOYHbIE
ctpoeHus. COOpHbIE 3JIEMEHTHI MPOJETHBIX CTPOECHUN HW3rOTABIMBAIOTCS Ha
MOJINTOHE € HAaTSHDKEHUEM IYYKOBOM apMarypbl Mocje OETOHUPOBAHMS.
DNeMEeHThI apOK CTBIKYIOTCA MEXAY cOO0M U CTOMKAaMU HaJApPOYHOIO CTPOEHUS
B y3JIaX ONHUpaHus cToeK. HagapodyHoe CTpOeHHE COCTOUT W3 MOIMEPEUYHBIX pam,
Ha KOTOPBIX PACMOJIATraroTCsl MPOOJIbHBIE 0aKU MPOE3KEN YaCcTH Hepa3pe3HOM
KOHCTPYKIIMM C [IAPHUPHO-TIOABMKHBIM onupaHueM. Horm pam kecTko
3amenpiBatoTca B apku. COopka apoK MPOU3BOAUTCS HAa HMHBEHTAPHBIX
Kpy>Kajax.

Bo3MoxHa nipyrasi TexHOJIOTHs: 0alika »KeCTKOCTH, MTOJABECKU U DJIEMEHTHI
MpPOE3Ke YacTH BBIMOJHEHBI W3 COOPHBIX MPEABAPUTEIBLHO HANPSIKEHHBIX
AJIEMEHTOB, U3TOTOBJICHHBIX IO CTEHAOBOM TEXHOJOTHH; apKa U PACIIOPKUA —

13 0OBIYHOTO Ke1e300€ToHA .

KoMOnHupOBaHHBIE CUCTEMBI MOCTOB 00Pa3yIOTCS TyTEM O0BhEAMHEHUS
Oonee MPOCTHIX KOHCTPYKIMi. Kak mpaBuiio, B HUX COYETAIOTCS DJIEMEHTHI,
paboraromue Ha u3rud (0anku), MpoAOJIbHbIE YCUIMS (IMOAKOCHI, BAHTHI, THO-
KHE apKH), a TAK’KE HA COBMECTHOE JIEUCTBHUE YKa3aHHBIX (DaKTOPOB.

Haubonee uenecooOpa3HOM sl KEIE3HOJOPOKHBIX MOCTOB SIBJISICTCS
KOMOMHUpOBaHHAs CUCTEMA, 00pa3oBaHHas U3 OalKU U apKu (apKa ¢ 3aTHKKOMN).

B apouHbIX MOCTax C 3aTSKKOM pacriop BOCIIPUHUMAETCS 3aTSKKOM, a
MIOATOMY OIOpaM MePEal0TCs TOJIBKO BEPTUKAIbHBIE 1aBieHus. Paznuyator
MOCTBI: C JKECTKOM apkoi, paborarorieii Ha c)kaTue M M3ru0, WM THOKOM
3aTSHKKOM, BOCIIPUHUMAIOIIEH PaCcTATUBAIOLIME YCUIIUA OT pacropa; ¢ TMOKON
apKoH, MpeaHa3HAYEHHOW i1 pabOThl HA CXKaTWe, M C JKECTKOM OaKoii-
3aTsKKOU, paboTaromieil Ha pacTsHKEHUE UM M3TU0; C )KECTKOM apKOW U YKECTKOU
OaJIKOM KECTKOCTU — 3aTSHKKOM.

ApKH ¢ 3aTsDKKaMU TPUMEHSIOT TIpH mposieTax 6omee 33 M, Korja sxene-

300€TOHHBIC OAJIKKM CTAHOBUTCS Helleiecoo0pa3HbiMu (puc. 22.6).
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Pucynok 22.6 - Buabl xene3006TOHHBIX apOYHBIX MOCTOB:
a — ¢ 37101 MOBepXy; 6 — ¢ €3710H MMOCEPEAMHE; 6 — C JKECTKOW apKOH M TMOKOW 3aTSHKKOM; 2 — C
TUOKOW apKOW M KECTKOW 3aTSKKO; 0 — C KOHCOJBHBIMH apKaMu

KomOuHUpOBaHHbIE CUCTEMBI TOJYYHIM IIUPOKOE PACIHpPOCTPAHCHHUE B
aBTOJOPOKHBIX MOCTaX. 3/J€Ch CO3JaHO OOJBIIOE YHCIO PAa3THYHBIX
KOHCTPYKTUBHBIX (OpM, HampuMep: apoyHO-KOHCOJbHAsl CHCTEMa, OHa
oOpa3yeTcsi 3allleMJICHHBIMA B  OINOPBI  MOJyapKamH, OOBbEAMHEHHBIMU
3arspkkamu. [lomydennsie B pesyibrate T-o0pasHble paMbl COCTMHEHBI MEXKTY
c000# POI0JILHO TIOJIBHKHBIM IIIAPHUPOM.

baumosvie u eucauue cucmemvl. ballToBble MOCTbI NPUMEHSIOTCSA IS
nepexkpoITus nposeroB 10 300—350 M u Tam, TI€ COOPYKEHUE OMOP CIOKHO U
noporo. B 3THMX KOHCTpYyKIMSX OalKu JKECTKOCTH  TOJJICPKUBAIOTCS
pACTSIHYTBIMM HAKJIOHHBIMU MPSIMOJMHEMHBIMU DSJIEMEHTAMU — BaHTaMH,
3aKpemICHHBIMU Ha CTOMKax — nuijioHax (puc. 22.7). BaHThl U3roTaBIMBalOTC
13 CTaJIbHBIX KAHATOB BBICOKOW MPOYHOCTH. [[pUMEHAIOTCS pa3InNuHbIE CXEMBbI
BAHTOBBIX MOCTOB, OTJINYAIOLINXCS TUIIAMU PACIIOJIOKEHUS U KOJIMYECTBOM
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BaHT. /{7151 MOCTOB € %ee300€ TOHHBIMH OalKaMH JKeCTKOCTH XapaKTepHbI MHO-
ro0aiTOBbIE CUCTEMBI, B KOTOPBIX YIIPOIAETCS KOHCTPYKIUS y3JI0B KpEIICHUS
BaHT. CHCTEMbI PacoIOKEHHS BAaHT pa3HOOOpa3Hbl. BaHThI MOTYT BBIXOJIUTH U3
OJIHOW TOYKH MWJIOHA WJIM PACIOJIaraTbCs Napajuie]bHO, NOAXOAS K NMUJIOHY Ha
pa3HOM BBICOTE, WJIM W3 PA3HBIX TOYEK MUJIOHA M C pa3HbIM HakJIOHOM. [IuioH
BAaHTOBOI'O MOCTa MOKET pacIoyiaraTbCs C HAKJIIOHOM K BEPTHKAJIU IO yrioM
10—20°.

banToBbIE MOCTBI HIMEIOT XOPOILINE SKOHOMUYECKHE ITOKA3ATEIH.

Bucsiune cucreMbl UMEIOT CBOOOIHO BUCSIIME KaOelu, WK 1eMH, KOHIIbI
KOTOPBIX 3aKpEIICHbl 3a OajKku WM aHKepHbIe omopbl. [logBecku UX MOryT
OBITh BEPTUKATBHBIMU WJIM HAKJIIOHHBIMU JJIS1 YBEJIMUYEHUS )KECTKOCTH CUCTEMBI.
Bucsune cucrembl OBIBAalOT € OAHUM WM JBYMsSI BEPTUKAJIbHBIMU WM
HAKJIOHHBIMH MWIOHAMU B Buje [1-00pa3Hbix, A-00pa3HbIX U IPYTrUX paMm WM
OTJIEJIBHO CTOSIIIUX CTOEK M3 CTAIIM WM JKEJIe300€TOHA.

JIOCTOMHCTBOM BHUCSIYMX CUCTEM SIBJITFOTCS:

1) panmoHanbHOE MCTIONB30BAHUE BBICOKOIPOYHBIX CTAJIEH B PaCTAHYTHIX
JJIEMEHTAX;

2) criocOOHOCTh NEPEKPHIBATh OYEHb OOJIBLINE MPOJIETHL;

3) BbICOKast 5KOHOMUYHOCTh KOHCTPYKUHUW MPU OOJBIINX MPOJIETAX;

4) BO3MO>XXHOCTh HABECHOW COOPKH;

5) BBICOKME apXUTEKTYpPHbIE KAUECTBA.

OCHOBHOM MX HEIOCTAaTOK 3aKJIFOYAETCS B IMOHWKEHHOW BEPTUKAJIBHOU U
TOPU30HTAIBHOMN KECTKOCTH.

B nmnocnegHue TOABI BAHTOBBIE CHUCTEMBl HAyad IPUMEHATHCS B
KEJIE3HOJOPOKHOM MOCTOCTPOEHHUH, ISl MOCTOB HEOOJIBIINX IPOJIETOB.
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Pucynoxk 22.7 - CxeMbl BAHTOBBIX MOCTOB:
@ — BaHTBI BBIXOJAIT U3 OJHOW TOUYKU NMUJIOHA; O — BaHTHI PACIOJIATalOTCS MApAIIeIbHO, TOAXO0I K
NIIOHY Ha Pa3sHOH BBICOTE; 6 — BAHTHI BBIXOJAT U3 OJHOM TOUKU Ha OaJKe KECTKOCTH; & — BAHTHI

BBIXOJAT M3 Pa3HbIX TOYEK NUJIOHA W TOJ Pa3HbIMU yrjaMH HAaKJIOHa, 0 — MOCT C OJHHM
HECUMMETPHUYHO PACIOJIOXKECHHBIM ITMJIOHOM; € — MOCT C HAKJIOHHBIM K BEPTHUKAIH MUJIOHOM; 1 —
BaHTBI; 2 — MWIOH; 3 — Oajika KeCTKOCTH; 4 — momnepeuHas onopHas 6anka; | — paccrosiue

MEXIy OCHOBaHUSIMU BaHT; lg — 1mupuHa ocHOBHOTO Tiposieta; |; — mupuHa 6eperoBbIX MPOJIETOB;
|, — paccrosiHre OT OCHOBaHUS BaHT 0 OTOPHI (OJIHKANIIIEH)
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§23. IlpuHUMI apMUPOBAHUS U MaTepHaJ AJs Kejle300eTOHHbIX
MOCTOB

[InuTHBIE  TIpOJIETHBIE CTPOCHMS  NIPOCTEMIIEM  KOHCTPYKLIMH
OPUMEHSIOTCS  JUIsl MEPEKPBhITHS MalbIX NpoJeToB OT 3 10 6 M
KEJIE3HOAOPOKHBIX MOCTOB (puc. 23.1). [lo ycmoBusiM BO3BEIEHUS TUIUTHBIE
IPOJIETHBIE CTPOCHHSI MOTYT OBITh MOHOJUTHBIMH WU CEKIMOHHBIMU
(coopHbIMH W3 TOTOBBIX OJioKOB). [IpenmylliecTBa IJIMTHBIX CTPOCHUNM —
POCTOTAa KOHCTPYKIIMM M BO3BEJICHUS KaK B MOHOJMTHOM, TaK U B COOpHOM
BApUAHTE.

B mnnutHOM TpoJIeTHOM CTpOoeHMHM pabodas (pacTsHyTas) apMmarypa
IWaMETPOM HE MeHee 12MM  COCTOMT U3 TNPOJOJIBHBIX  CTEPKHEU
NEPUOJIMYECKOTO MPOPUIs, PACHOJOKEHHBIX PABHOMEPHO [0 ILIMPHUHE
MOMNEPEYHOro ceueHus IUThl. [lo Mepe yMeHblIeHus U3rudarouiero MOMeHTa
OT CepeuHbI IIpoJieTa K onopaM, 4YacTb pabouuX CTEpKHEW OTruOaeTcs BBEpX
noJ1 yriaoM 45° (Kocble CTEP’KHU) U 3aKpeIuIsieTcs B CKaToi 30He mInThl. MecTa
nepeceyeHust pabodeil, paclnpeAeNuTeNIbHOH M MOHTaXXKHOM — apMmarypbl
CBapUBAIOTCS WM TMEPEBS3bIBAIOTCS MPOBOJIOKOM. B Hacrosimee Bpemsi modtu
BCE IUIUTHBIE TPOJETHBIE CTPOEHUS H3TOTaBIMBAIOT HWHAYCTPUATbHBIM
CIocOOOM, TMEpeBO3IT OJOKaMU Ha JKEJIE3HOJOPOXKHBIX IUIaT@opMax H
YCTaHaBIMBAIOT KPAHAMH.

OCHOBHBIM HEJOCTATKOM IUIMTHBIX TPOJETHBIX CTPOCHUW SBIISIETCS
MOBBINICHHBIN pacxoj; 6eToHa U apMaTyphl. Tak kak OETOH HIKHEW pacTSIHYTOM
30HBI B paboTe HE Y4YacTBYET, TO MONEPEYHbIE pa3Mephl IUIUTHBIX MPOJIETHBIX
CTPOEHUI MOHNU3Y MOKHO YMEHBIIUTH, YTO U MPEAYCMATPUBAETCS B HEKOTOPBIX

MPOEKTAaXx.
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Pucynok 23.1- IlnutHOE TIPOIETHOE CTPOCHUE:
a — o0mmii BUJ ; 6 — TIPOJOJIBHEIN pa3pe3 ; 6 — IMonepeyHble pa3pessl ; 1 — pabouas apMatypa;
2— pacrnipenenuTenbHas apMarypa ; 3 — MOHTa)KHast apMatypa.
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MocTbl ¢ peOpUCTBIMU TPOJIETHBIMH CTPOCHHUSIMU IHPUMEHSIIOTCS IpU
IpoJIeTax B CBETY OoJiee 6 M, KOrja IJIUTHBIE IPOJIETHBIE CTPOCHUS CTAHOBSTCS
HEAIKOHOMUYHbIMU (puc. 23.2). Tak kak OETOH B HI)KHEH pacTSHYTOW 30HE
IUIUTHI HE PabOTaeT, a TOJIKO YBEJIWYHBACT €€ BeC, peOPUCThIE MPOJIETHHIC
CTPOCHHSI COCTOAT W3 pedep (0anok), COENMHEHHBIX MEXAYy CO0O0H MOBEpXy
oOmieil muuToM mpoezked uwacth. Hwkuss uacte pebep paboTaeT Ha
pacTspKeHue, a BepXHssA 4acTh pedep M IUIMTa Mpoe3ked 4acT — Ha CKaTHe.
PactsanyTtas pabodast apMaTypa pacrosaraetcsi B HuxxHer yactu pedep. [1o mepe
YMEHBILIEHUSI U3TUOAIOIIET0 MOMEHTA CTEPKHU pabodel apMaTypbl U3rH0at0TCs
U3 HWKHEH 30HBI B BEPXHIOIO CXKaTyro 30HY. PeOpa coeausstor Mexay coboi
NONepeyHbIMU OalikaMu (AuapparMaMu), pacioIOKEHHBIMU Yepe3 KaxkIble 4—
6 ™. JlmapparmMbl oOecrneurMBarOT paBHOMEPHYIO Harpy3ky Ha pelOpa u
NPENATCTBYIOT UX KPYYEHUIO, T.€. 00ECHeuHrBaroT padoTy pedep Kak eauHOU
KOHCTPYKIMU. OTTUOBI MPOAOIBHON apMaTypbl BOCIPHHUMAIOT YaCTh TIaBHBIX
pacTATMBAIOIIMX HANpPsDKEHUH, BO3HMKAIOUIMX B pedpe, U yMEHbBLIAIOT
pacKpbITUE HAKJIOHHBIX TpeuMH B OetoHe. HeobOxomumas obmias miomanb
IONEPEYHOI0 CeueHusi  paboueil apMmaTypbl ONpeAensercs pacyeToM Ha
MPOYHOCTb.

Pabouast apmaTypa 0OBIYHO MEPUOIUUECKOTO MPOoduiist AUaMeTpoM OT 16
no 30 mMm. [Jlo TopuoB Oanku 10BOAMTCS HEe MeHee 1/3 ceueHust paboueit
apMaTypbl. B THUIOBBIX MPOJIETHBIX CTPOEHUSAX M3 OOBIYHOIO >KEIe300€TOHA
JMHOU 10 16,5 M TonmuHa pedep nmpuHUMaeTcs: paBHON 50 ¢M, YTO TTO3BOJISET
BBIMIOJIHUTh BC€ KOHCTpyKTUBHble TpeboBanus CHull u obecrneunts
KaueCTBEHHYIO YKIAJIKy M YIUIOTHEHHE OETOHHOW CMECH B KOHCTPYKIUHU.
XomyThl (momepeuHas apmaTypa peOpa) MNpeaHa3Hau€Hbl JUIsl TOBBIIICHUS
HEeCyllled CMOoCOOHOCTH HAKIOHHBIX ceueHuid. lllar u nuamerp crepxkHeit
XOMyTOB ompenensercs pacderoMm (d = 8+22 mM). XOoMyTbl, KpoMe TOTO,
O0BEIUHSAIOT B KECTKUH KapKac BEPXHIOIO U HIDKHIOI apMatypy. [Ipu mponerax
or 16 1o 34 MOPKOHOMHUYECKH OOOCHOBAHHBIM SIBIIICTCS TPUMEHEHHUE
IpEIBApUTENbHO HANpsHKEHHBIX TMPOJIETHBIX cTpoeHud. Jlns  co3manus
IPEIBApUTEILHOTO HANpsHKEHUST UCIOJb3yeTcs JiBa crocola: HaTsKEHHE Ha
OETOH M HATsDKEHHE Ha ClielualbHble CTEHABl — yHophl. B HacTosmiee Bpems
CTCHJIOBBIN CIIOCOO SIBISIETCSI OCHOBHBIM JIJIs LIETBHOMIEPEBO3UMBIX MPOJIETHBIX
ctpoernii. [lpum HeoOXomuMOCTH UMETh OOKOBBIE TPOTYaphl MPOJIECTHHIC
CTPOCHHMSI BBHITIOJHSIOT ¢ KOHCOJISIMH, Ha KOTOPHIX M YCTPAMBAIOTCS TPOTYyaphl.
[Inuta mnpoezxxeil 4YacTU MU KOHCONIM O0pa3yloT OajylaCcTHOE KOPBITO IS
yCTpPOMCTBAa BEPXHETO CTPOEHUS MYTH.
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Pucynok 23.2 - MoHONIHUTHOE PeOPHUCTOE MPOJICTHOE CTPOSHUE:
a — TPOAOIBHBIN pa3pes ; 6 — MOIMEPEUHBIE Pa3pe3bl ; 6 — OOITUI BUIL.
§24. Jkcmiayaramus  Kejle300€eTOHHBIX  MOCTOB, OCHOBHbIE

HEMCIPABHOCTH U CIIOCO0 UX YCTPAHEHHUSA

[Topsimox Hamg30pa 3a BCEMHU TpEIIMHAMHU B JKEIE300€TOHHBIX MOCTax
aHAJIOTUYCH TOPSAKY HAA30pa 3a TPeUMHAMUW B MACCHBHBIX omopax. [lpu
COJIEP)KaHUM MACCHBHBIX MOCTOB OCOOOTO BHHMAaHHS TpeOyeT COCTOSHUE
TUAPOU3OJISIIIUN M HOPMATIBHBIA OTBOJI BOJIBI.

B kene300€TOHHBIX MOCTaxX MOTYT HaONIOAATbCA — CIEAYIOIINe
HEHCITPABHOCTH: TPEIIMHBI, OTKOJBI 3aIIUTHOTO CJIOS, PAKOBUHBI U KaBEPHHI B
OeToHEe, OOHa)XEHHWE M prKaBJICHHWE apMaTypbl, BBIIICIAYUBAHUE PACTBODPA,

HEIUIOTHOE OmnupaHue Oajok Ha omopbl M apyrue nedextol. Hemocrtatouno
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IUIOTHBIA OETOH MOCTOBBIX KOHCTPYKLMH TPHU OTCYTCTBHUH M3OJSIUU TEPSET
CBOIO MPOYHOCTh W paspyliaercs noja JeurctBueM Boabl. [losTomy mnpwu
NOSIBJICHUU  TPU3HAKOB  BbIIIENauMBaHus  (TIOTEKH, HaONIOJaeMble  Ha
MOBEPXHOCTU KOHCTPYKIMI) HYKHO BCKPBITh OaJIaCTHBIA CJION U MPOU3BECTH
3aMeHy u3o/suMH. [Ipy MIoXoM COCTOSHHMM KIAaJKH, IPH HAIMYHUUA TITYyOOKHX
TPEIIMH WM 3HAYUTEIBHOTO BBIBETPUBAHUS IPOU3BOJUTCS LIEMEHTAIUS
KJIAJIKA, TOPKPETUPOBAHUE TTIOBEPXHOCTEM.

TopkpeTupoBaHue 3aKJIIOYAaEeTCd B HAHECEHWH HA PEMOHTHPYEMYIO
MIOBEPXHOCTh YBJIAJKHEHHON CMECH IIEMEHTA C TIECKOM IOJ IEUCTBUEM CKATOIO
Bo31yxa. COOTHOLIEHHE YacTeH LIEMEHTA U IecKa KojeOaeTcs B npejenax ot 1:2
1o 1:6. [Ipumensiercss OBICTPOTBEPACIONINI [IEMEHT BBICOKUX MAapOK M MECOK C
KPYIHOCTBIO 3€peH He Oosiee 5 MM M BIaxXHOCThIO 10 3—35 %. KommuecTBo
BOAbl B TOpkpere cocraBisieT 10—15 % mno otHomenuto k nementy. [lpwu
MOJITOTOBKE MOBEPXHOCTU K TOPKPETUPOBAHUIO YIAISIOTCA BCE OTCTABIIHE
YacTH, TPEUIMHBI PACUMIIAIOTCA, EJAI0TC HaceuKu. [[0BEpXHOCTh MOIHOCTHIO
OUYMIIAETCS METAUIMYECKUMU IETKAMU WM YUCTBIM CYXUM IIECKOM U3 LIEMEHT-
nymwkd. O4uIIeHHasT NOBEPXHOCTh IPOMYBAETCA CKATBIM  BO3AYXOM H
IIPOMBIBAETCA CTPyEd BOABI MOJ JaBICHUEM. TOpPKPETHOE IOKPBITHE
BBITIOTHSACTCS TONMHON 20—40 MM U NpU HEOOXOJUMOCTH apMHUPYETCS
CTaJIbHOW CETKOW W3 MPOBOJIOKK AUAMETPOM 2—4 MM, CO CTOPOHOM KBajapara
5—10 cm. Jlns kpemseHuss CETKH Ha MOBEPXHOCTH HMCHOJIB3YIOTCS IITHIPH,
3a0utele B Kiaaky Ha pacctosanun 30—80 cM ogmH OT apyroro.
TopkpeTrpoBaHuE BBINOJIHAETCSA MPU NOMOIIM LHEMEHT-ITYIIKH U KOMIIPECCOpa.
[Tomaua MaTepuanoB LEMEHT-ITYIIKON MOYKET IPOU3BOAMTHCS Ha BBICOTY 80 M U
no ropu3oHTanu 10 200 M. Topkpet yknaasiBaeTcsa B ABa-Tpu ciiosi. Hanecenue
CJIEYIOILErO €0 MPOU3BOAMUTCS IMOCIE CXBaTbIBaHUS Mpeblyiero. PaboTel
MPOU3BOIATCS IIPU  TEMIIEpATYpE HApYKHOro Bo3ayxa He Hmke +5°C.
[IpuMeHsOT Takke IMMpuUll- O0eTOH, 00JaNalIUid BBICOKOW BOJOCTOMKOCTBIO.
[npui-6eToH, uin KpynHO(PAKIHOHHBIA TOPKPET, HAHOCUTCSA CHELUATbHOU
MaIuHON 1o maBiaeHneM 8—10 atm. B 0amouHBIX Kene300€TOHHBIX MOCTaX
HauOosee CEepbe3HBIMU SBISIIOTCS TPEIIMHBI, MEPECEKaAoIIUe M CXKATylo |
PaCTAHYTYIO 30HBl. DTH TPELIMHBI OTKPBIBAIOT JOCTYII BJIArd K apMaTrype, 4To
BbI3bIBAaCT €€ Koppo3uio. Bce Tpemmusl U pyrue AePeKThl TOJKHBI OBITH
3a/lelaHbl LIEMEHTHBIM PACTBOPOM; NPUMEHSIOTCI W IOJUMEPLEMEHTHBIE
pacTBOpBI, COCTOSIME M3 LIEMEHTA, IECKa U BOJHOM MOJMBUHWIALETATHOU
sMyJibcud. boliee miacTUUHbBIE COCTaBBI MOMYYAIOTCS MPUMEHEHHEM JIaTEKCOB
(momumeprieMeHTHbIE Kpackh). [loammeprieMeHTHBIE pacTBOPbI B 3aBUCHUMOCTHU
OT WX KOHCHUCTEHUMH HAHOCATCS IINATEsIMH, MAacTepKaMH WM KHCTSIMH.

Haubomnee  mpouHble  3allUTHBIE  COCTaBbI,  OOJIAJIAIONIME  XOPOIIEH
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CIETUISIEMOCThIO C OCTOHOM, TOTOBATCS HA OCHOBE SIMOKCHUIHOW CMOJIBI WA
NEPXJOPBUHWIOBOM U (PEHOJOAIBJIECTUAHBIX CMOJ. YHCThle 1EMEHTHBIE
pacTBOPHI UMEIOT MJIOXOE CLEIJICHUE ¢ OETOHOM, MEHee JOJTOBEUHBI, TPEOYIOT
yXojia Py TBEPJCHUHU.

§25. KoHcTpyKuus BOAONPONYCKHBIX TPYO

TpyObl npeacTaBiIAOT cOO0M MaJlble BOJONPOIYCKHBIE COOPYKEHUS, pac-
1oJIaraéMble B HACBHIIAX A0por. TpyObl, Kak MPaBUIIO, COCTOST U3 CIIECTYIOIINX
OCHOBHBIX YacCTeM: BXOJHOTO M BBIXOJIHOTO OTrOJOBKa (11 OOecCIeueHUs
IJIAaBHOTO BBOJA MOTOKa B TPyOy M BBIBOJIa BOJAHOIO MOTOKAa M3 TPYOBI), Tela
TpyObl 1 PpyHIaMeHTa TpyObl. BogonponyckHas crmocoOHOCTh TPyO 3aBUCUT OT
(GbOopMBbI U pa3MeEPOB OTBEPCTUS, THUIIA OTOJIOBKOB, TJTyOMHBI BOJIBI IEpe TPyOOH,
CKOPOCTH TE€UEHHMsI BOJbI HA BBIXOJIE U3 TPYOBI U IPYTHX YCIOBHIA.

Benuunna otBepcTHs TpyOBI ONpenesieTcsl THAPaBIMYECKUM pacyeToM B
3aBUCUMOCTH OT pAacyeTHOrO0 pacxoJa BOJHOIO IOTOKAa W JOIYCKaeMou
CKOpPOCTH Te4eHHs BoIbl. J[nmHA cpegHel dactu TpyObl oOmpenesnsercs
F€OMETPUYECKUM Pacue€TOM B 3aBUCMMOCTH OT IIMPHUHBI HACBINH MO MOJOUIBE U
JUTMHBI BXOJHOTO M BBIXOJIHOTO OTOJIOBKA (pHc. 25.1).
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Pucynok 25.1 - KoHcTpyKuus BOJOIPOIMYCKHOK TPYOBI:
1 — BXOJIHOH Or0JIOBOK; 2 — BBIXOJHOM Or'0JIOBOK; 3 — (pyHJIaMEHT OrojioBka, 4 — ¢GyHIaMEHT
TpyOBI; 5 — 3BeHO; 6 — JMehopMAIIMOHHBIN MIOB; 7 — THUAPOU30JIALMS; 8 — OJAMHOYHOE MOIICHHE Y
BXOJTHOTO OTOJIOBKa; 9 — JBOWHOE MOINEHWE Y BBIXOJHOTO orojioBka; 10 — ykperuieHue oTkoca
BEIIIIE OTOJIOBKA; 11 — yKpeIieHne 0TKOCca HIDKE Or0JI0BKa
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Jlnia mpenoTBpaleHust u3ruda Tesno TpyObl JeIT Ha CEKIUU ATUHON He
oonee 5 M. IIIBBI MeXy CEKUMSAMU 3alIOJIHAIOT YIPYTUM THJIPOU30ISILIMOHHBIM
MaTepuaiaoM, 4ToObl BoJa W3 TpyO HE MpocayuBajachb B HAChllb M HE
pazxkmkana rpyHT. CollpuKacarouecss ¢ TPYHTOM IIOBEPXHOCTU TpPyObl
MOKPBIBAIOT THIPOU3OJISINEH, YTOOBI BOJAa M3 HACBHINKA HE paspyllana KIaaKy
TpyO.

Bo usbexanue 3actost BOABI JOTOK TPYOBl YCTpauBarOT TaKUM 00OpaszoM,
yTOOBI OTMETKA JIHA MOCEPEANHE TPYOBbI ObLJIa MEHBIIIE OTMETKHU JHA Y BXOJHOTO
OroJIOBKa U OO0JIbIIE, YEM OTMETKA JTHA JIOTKA Y BBIXOJIHOTO Or'0JIOBKA.

BricoTa Hachmu npu ycTpolcTBE TpyO NMPUHUMAETCSI HE MEHEE BBICOTHI
TpyOBI IUTFOC TOJILMHA 3aChINKH, KOTOpas JOJDKHA ObITh HE MeHee 1 M, cuuTas
OT Bepxa 3BeHa TpyObl A0 MOIOMIBBEI penbca. Kpome Toro, BeicOTa HACHIU
J0JKHA OBITh HE MEHee IIyOMHBI BOABI mepen TpyOo# (moamopa) ¢ y4eTom
BBICOTBI BOJIHBI IUIIOC BO3BBILIEHUWE OPOBKM 3E€MJISTHOTO IOJOTHA, KOTOPOE
npunumaetrcss no CHull (me Menee 0,5 M mnpu O€3HAOPHOM pEXKUME
paboTHITPYOBI, @ MPU MOJYHAIIOPHOM M HAIIOPHOM peXHMax — He MeHee 1 M).

B 3aBucumocTH OT CKOPOCTH TE€UEHHUS BOJBI HA BBIXOJE U3 TPYOBI pyCiIo U
OTKOCBI HAaCBINH JOJDKHBI YKPEIUIATHCS OACPHOBKOW, KAMEHHBIM MOILIEHUEM WM
OeTOHHbIMU TUIMUTaMH. J[JIsi yMeHbLIeHUsT 00bEMOB PAOOT MO YKPEIUICHUIO Y
BBIXO/JTHOT'O OT0JIOBKA YCTPaMBAETCs KOBUI (YIIyOJIEHHE), 3alI0JHEHHbII KaMHEM
(puc. 25.2). I'nyObuHa KoBIlIa MPUHUMAETCS PABHOM TITyOMHE MECTHOTO pa3MbIBa
IpyHTa Y KOHIIA YKpeIUleHus. Y KaXJ0ro KOHIA TPYyObl MPHU BBICOTE HACHINH
Oomee 2 M yCTpauBaeTCs OJIMH JECTHUYHBIN X0 mupuHoi 0,75 M.
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Pucynok 25.2 - VkperuieHue pyciia BOZOTOKa Ha BBIXO/E U3 TPYOBI:
1 — BBIXOJHOI OTOJIOBOK; 2 — MOIIEHHUE pyclia; 3 — MPEAOXPaHUTENBHBIN KOBII, 4 — KaMEHHOE
3alOJTHEHHE KOBINA; 5 — TecYyaHO-TpaBUiiHas MOJArOTOBKA I10J] MOIIEHHEM pycna; 6 — KperieHue
OTKOCOB HIKE OTOJIOBKA; 7 — KPEIUIEHUE OTKOCOB BBILIE OTOJIOBKA
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§26. Ob6aactp npumeneHust Tpydo . KoHcrpykuusi Tpyd wu3
Pa3IMYHBbIX MAaTePUAJIOB

TpyObl mpUMEHSAIOTCS B JIIOOBIX KIMMAaTHYECKUX, TOMOTPaQUUECKUX H
Te0JIOTUYECKHUX yCIOBHIX, Ha JIIOOBIX yYacTKaXx IJIaHa U Mpo(uis 10por npu
3HAYUTEIBHBIX BBICOTAX HACBINM, JJISI IPOIYCKa BPEMEHHBIX (IIEPUOJIHYECKU
JNEUCTBYIOIIMX) M TOCTOSHHBIX BOJIOTOKOB, HO MPU OTCYTCTBUM JIEAOXOJA.
TpyObl IPUMEHSAIOTCS TaKXKe JUIsl MELEXOAHbIX MEPEXO0A0B U MPOroHa CKOTa,
JUIS TIPO€3/1a aBTOTPAHCIIOPTHBIX CPEJICTB U CEIbCKOXO3SICTBEHHBIX MAILUH,
JUISL IPOKJIAJIKK TPYOOIIPOBOAOB U APYTUX KOMMYHHUKAIIUH.

BogonponyckHble TpyObl UMEIOT HECIIOKHYIO, HAJIEKHYIO U JI0ITOBEY-
HYI0 KOHCTPYKLHMIO. VX MOYXHO BO3BOJIWUTH WHAYCTPUAIBHBIM, KOMILIEKCHO-
MEXaHU3UPOBAHHBIM, MOTOYHO-CKOPOCTHBIM METOAOM, CYIIECTBEHHO CHH-
MKAIOIUM TPYAOEMKOCTb U MPOJAOHKUTEIIBHOCTh CTPOUTENBCTBA. BBIOOp Mexy
TpyOOH M MajblM MOCTOM IPOMU3BOJUTCS HA OCHOBAHWM CpPAaBHEHUS  MX
TEXHUKO-D)KOHOMHYECKHUX ITOKA3ATEIEH.

Ha wmanbix BomoTokax TpyObl, Kak MpaBWJIO, HMMEIOT 3HAUUTEIBHO
MEHBIIYI0 CTOMMOCTb, YE€M MOCTBl C YBEJIMYEHHUEM HACBHIIHU, BBITOJHOCTD
npuMeHeHus: TpyO Bo3pacTtaeT. OKcIulyaTauuss TpyO mpomie U JelieBie
AKCIUTyaTal MOcToB. [IyTh Hag TpyOaMu MMEET TaKyro e KOHCTPYKLHUIO, KaK
Ha MPUJIETaloIel HaChIlK, YTO YHPOUIAET €ro coaepxanue. TpyObl MeHee, uem
MOCTBI, YYBCTBUTEJIBHBI K JUHAMUYECKOMY BO3ACHCTBUIO U YBEJIHYEHHUIO
BPEMEHHON TMOJBIKHON (OT TOJBIKHOTO COCTaBa) Harpy3ku. braromaps
XOpOILIUM CTPOUTENIbHBIM M AKCIUTyaTallMOHHBIM KadecTBaM TPYObl SIBISIOTCS
HauOosiee PpacHpOCTPAHEHHBIMM  BOJONPOINYCKHBIMU  COOpPYKEHUAMU. B
3aBUCUMOCTH OT penbeda MecTHOCTU Ha 1 kM goporu npuxogutcs ot 0,4 1o 1,2
TpyObl. KonmyecTBo TpyO Ha noporax Hamieil ctpansl coctasisier 70 % Bcex
BOJIOIIPOITYCKHBIX coopykeHuil. B o00mem KOMIUIEKCE CTpOUTENbCTBA
JKEJE3HBIX JOPOT CTOMMOCTb CTPOMTENIBCTBA BOJOMNPOIYCKHBIX COOPYKEHHM
IOXOIUT 110 22 %.

Bopormpormyckubie TpyObl KJIaCCUPUIUPYIOT MO CIAEIYIOIMIMM MPU3HAKAM:

* 110 XapaKkTepy NPOTEKaHUs BOJIOTOKA B TPYOE;

* 1o (opme otBepcTus TpyO©I (puc. 26.1);

* 110 YUCIIy BOJOIPOITYCKHBIX OTBEPCTHU;

* 10 KOHCTPYKTUBHOMY O()OPMIICHUIO BXOJla BOJOTOKA B TpyOy U BhIXOAA
u3 Hee (puc. 26.2, 26.3, 26.4);

* [10 XapaKTepy MHKEHEPHO-TEOJOTNYECKUX YCIOBUM;

* [10 MaTepualy;
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* 110 CIIOCO0Y COOPYKEHUSI.

ITo xapaktepy npoTekaHusi BOAOTOKAa B TpyOe (pexumMy) TpyObl JesaTcs
Ha Oe3HANopHbIE, MMOJyHANIOPHBIC, HAMOPHBIE. be3HamopHeie TPyOBl paboOTarOT
HETIOJTHBIM CEUEHHUEM, TIOJyHAITOPHBIE Pa00TAIOT TOJHBIM CEUSHUEM Ha BXOJC B
TpyOy W HENOJHBIM Ha OCTAJbHOM NpPOTSHKeHHH TpyObl. Hamopubie TpyOb
paboTarOT MOJHBIM CEUEHHUEM Ha BCEM MPOTSHKEHUU TPYOBI.

[To popme momepeyHOro cedeHus CyIECTBYIOIINE, paHEe TOCTPOCHHBIE
TpyOBl TOAPA3IENAIOTCS HAa KpPYIJble, MPsIMOYTOJbHbBIE, TpamnelenaaibHbIe,
TpPEeyrojbHbIC, OBOWIAIbHBIC, C BEPTUKAJIHHBIMA CTEHKAMH ¥ CBOJIaMH,
UTUNTHYECKHE W Jp. B COBPEMEHHBIX YCIOBHUAX CTPOSTCS KpYyriable |
PSIMOYTOJIBHBIE TPYOHI.

[To ymcimy BOAOMPOMYCKHBIX OTBEPCTHIl TPyObl OBIBAIOT OAHO-, JIBYX-,
TPEXOUKOBBIMHU.

[To KOHCTPYKTHBHOMY O(OPMIICHHIO BXOJa MOTOKA B TPyOy M BBIXOJa U3
Hee TpyObl OBIBAIOT C OTOJIOBKaMU U O€3 OrOJIOBKOB.

o 8 e
e e 3
() O D Q
Pucynok 26.1 - ®opMbI BOJOIIPOIYCKHOTO OTBEPCTHS TPYO:

a — Kpyriasd; 6 — OpAMOYTOJIbHAsl; 6 — TpalCUUCBUHAA; 2 — TPCYTOJIbHAA; 0 — OJIIUIITHYCCKAs,
e— OBOMJANIbHAA; ofC — C BEPTUKAJIbHBIMU CTCHKAMH U CBOAOM; 3 — apOYHas

Buowvl 020n106x06. B 3aBUCHMOCTH OT TOJOXEHHUS OTKOCHBIX CTEHOK
(KpBITbEB)  OTOJIOBKM  JIENATCS HA  TOPTAlbHBIE — CO  CTCHKOM,
NEPICHANKYJIAPHOH  OCH  BOAOTOKA, pacTpyOHBIE — CO  CTEHKaMH
PacmoJIOKEHHBIMU TIOJ] YTJIOM K TIPOJOJIBHON OCH TPYOBI, U KOPUIAOPHBIE — CO
CTEHKaMH, MapaJuIeIbHBIMU OCH TPYOBI. PacTpyOHbBIE OT0JIOBKH 00€CTIEYnBaAIOT
MJIABHBIN BXOJ BOJHOTO IMOTOKA B TPYOY, OKa3bIBAIOT MEHBIIIEE COMPOTHBIICHHE
MOTOKY, YTO MOBBIIIAET BOJOTPOIYCKHYIO CITOCOOHOCTh TPYOBI.

ITo Buy BXOAHOTO 3B€HA OTOJIOBKH OBIBAIOT C HOPMaJIbHBIM 3BEHOM, BBI-
COoTa KOTOPOTO paBHA BBICOTE 3BEHBEB CpEIHEH 4YacTH TPYObI; MOBBHIIICHHBIM
3BEHOM W KOHHUYECKHUM 3BEHOM. TpyOBI C IMOBBIINICHHBIM U KOHHYECKHUM BXOJ-
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HBIM 3BEHOM HMEIOT OOJIBIIYI0 BOJOMPOIMYCKHYIO CIIOCOOHOCTh, YeM TPYOBI
CHOPMAJIbHBIM 3BEHOM.

a (7] 6 2 1)

B P

Pucynok 26.2 - Bumbl 0TOI0BKOB BOJIOTIPOITYCKHBIX TPYO:
a — KOpUAOPHBIN; 6 — pacTpyOHBIN; B — KOHHYECKHH; T — MOPTAJIbHBIN; ] — BOPOTHUKOBBIN

Ha BOJOTOKAX C HC3HAYUTCIbHBIMHA PACX0JdaMH BOAbI TPY6I>I MOI'yT OBITH
0e3 OroJIOBKOB C BCPTUKAJIBHBIM CPC30M, BLICTYIIAIOIIMM M3 HACBIIIW, HWJIN
HMCTb BOPOTHHKOBBIC OI'OJIOBKHM C HAKJIOHHBIM CPC30M B IIIOCKOCTH OTKOCa
HACBIIIK, a4 TAaKXEC C IIOBBIICHHBIM HJIM KOHHYCCKHM 3BCHOM 0e3 OTKOCHBIX
CTCHOK.

Pucynok 26.3 - TpyOsI ¢ pa3nu4HOI KOHCTPYKIIMEH BXOHOTO 3BEHA!
a — Tpy0a c MOBBILICHHBIM BXOJHBIM 3BEHOM; O — Tpy0a ¢ KOHMYECKHM BXOJHBIM 3BEHOM; B —
Tpyba C HOpMalbHBIM BXOJHBIM 3BEHOM; 1 — OTKOCHasi CTE€HKa; 2 — ceKuus TpyOwr, 3 —
HOpPMaJIbHOE 3BeHO; 4 — (yHJIaMEHT; 5 — MOBBIIIEHHOE 3B€HO; 6 — KOHMYECKOE 3BEHO

Pucynox 26.4 - Bunst Tpy0 6€3 OrOJIOBKOB:
a — TpyOa 0e3 OroJioBKa ¢ HAKJIOHHBIM TOPIIOM ; 0 — TpyOa 0e3 OrojoBKa ¢ BEPTHKAIbHBIM TOPLIOM;
B — Tpy0a C MOBBIILICHHBIM WJIM KOHUYECKUM BXOJHBIM 3BEHOM 0€3 OTKOCHBIX CTEHOK; 1 — cekuus
TpyOBI; 2 — HOpPMabHOE 3BEHO; 3 — KOHHUYECKOE 3B€HO; 4 — (yHIaMeHT.
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[To wmarepuanmy  pasznuyaroT  TpyObl  JEpEBSHHBIC, KaMEHHBIC,
xKene300eToHHbIe, 0eToHHbIe U MeTandyeckue. [lo criocoOy mocTpoitku TpyObl
JIEJISITCS. Ha COOpY’)KaeMble M3 MaTepHalloB Ha MecTe U cOOpHbIe U3 OJIOKOB,
U3rOTOBIIIEMBIX Ha 3aBojie. g mpomycka HEOOJBIIMX BOJIOTOKOB Yepes
HErTyOOKHE BBIEMKH YCTPauWBAIOTCA JIOKEPbI, COCTOSIIHNE U3 JIBYX KOJO/IIEB,
COCIMHEHHBIX TPYOOH, MPOXOIAIIEH MO T TTOJIOTHOM JIOPOTH.

§27. TpyOsbl Ha Kocoropax

Kocoeopnvie mpybwi ycTpamBalOT Ha NEPECEUCHHUM JIOPOTHM C MaJbIMH
OypHBIMH BOJHBIMU IOTOKaMU C MHPOAOJBHBIM YKIOHOM pycna 6oixee 20 %eo.
Otu TpyObl  MMEIOT CIEQYIOIIME KOHCTPYKTHBHBIE 4YacTH: OBICTPOTOK C
BXOJHBIM YYacTKOM, I€PEXOJHOE YCTPOHCTBO OT OBICTPOTOKAa K TpyoOe,
CPEIHIOI 4acTh TpyObl, TacUTENb YHEPIHH BOJOTOKA Ha BBIXOJAE U3 TPYOBI U
OTBOJIHOE pycCJIO ¢ YKperieHneM. [Ipu OonbIInx yKJIOHax pycia TpyObl UMEIOT
Ha BXOJIC U BBIXOJIC BOJOOONHBIC KOOI MITH MaXThl (puc. 27.1).

o
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Pucynoxk 27.1 - Konctpykuus TpyOsl Ha KOocorope:
1 — Bo0OOIHBIN KOMOAEL; 2 — HAKJIOHHAS YacThb TPYyObl; 3 — OCTOHHBIN ynop; 4 — HOPMaJIbHBIN
Y9acCTOK TPYOBI; 5 — BBIXOAHOMN OT'0JIOBOK.

91



§28. Okenayaranus Tpyo

B cOopHBIX 1 MOHOJIUTHBIX TpyOax 0co00€ BHUMaHHE YIEISETCS KiaaKe
TpYyO U OT0JIOBKOB, MOJIOKEHUIO 3BEHbEB, COCTOSTHUIO U YKPEIUICHUIO pycia
Ha TMOJXO/€ U BBIXO/E U3 TPYOBI, JOCTATOYHOCTH BOJOMPOIYCKHOT'O OTBEP-
ctusa. [lpu mosBieHUM B KIAJgKe TPyO TPEIIMH BBISCHSIOTCS NPUYMHBI HMX
oOpa3zoBaHus. TpemmHBl MOTYT TOSBUTHCS OT JaBJICHUS TPyHTA HACHIIH,
HEPaBHOMEPHOM Ocaiku (yHIaMEHTa WU OT JWHAMUYECKOTO BO3JCHCTBUS
BPEMEHHOM Harpy3ku IMpU Majoll TOJIMHE Hackimu Haja TpyOoi. Ilopsmok
HaAOJIOICHUS 32 TPEIIMHAMHU TOT K€, YTO B MACCUBHBIX OTIOPaX U MOCTax.

[Ipu oOHapyxeHHH B TpyOax TPEIIMH U JIPYTUX ACPEKTOB BBHIMOIHIETCS
COOTBETCTBYIOIIUNA PEMOHT TPYOBI, TP HEOOXOIUMOCTH MPOU3BOJUTCS LIEMEH-
Talus KJIQOKU WIA TOPKPETUPOBAHUE MOBPEKICHHON MOBEPXHOCTU. B ciydasx
MOSIBJICHUS] 3HAYUTENBHBIX TPEIIMH NPOU3BOAUTCS BPEMEHHOE YKPEIUICHHE
TpyObl TOANOPKAaMH, paMaMH, KpyXajlamMd, HO 3TO CTECHSET OTBEPCTUE H
3aTPyAHSIET MPOXOJ BOBI, CO3/A€T yrpo3y 3aKyMOPKH TPYOBI, TOITOMY TaKHe
TpyOBI TOHKHBI PEMOHTHPOBATHCS B TIEPBYIO O4epe/ib. Bee pacKkphIBIINECS HIBBI
3BEHBEB TPYOBbl JIOJDKHBI OBITH 3aKOHOIAYEHBI MPOCMOJICHHON Makiedl u
KECTKMM LEMEHTHbIM pacTBOpoM. JIOTOK B TMpoceBIIed dYacTH TpyObl
BBIPABHUBAETCA LIEMEHTHBIM pacTBOpoM. Ocajka OTIEIbHBIX 3BEHBEB TPYObI
MOXET OBbITh BBISIBJICHa HUBEIMPOBAHHEM, KaXJbId pa3 MO OJHUM U TEM XKe
ToukaM. I[Ipy HeIOCTaTOYHOM YKpEIUIEHWH OCHOBaHUS TpPyObl, OCOOEHHO
BXOJITHOTO OTrOJIOBKA, BOJIa MOXET HaTu cebe Xoi moj TpyOod uiaum cOOKy OT
HEe W pa3pyluTh Kak TpyOy, TaK M HACHIb. TpyObl MajbiX OTBEPCTUH, BO
n30eKaHue 3aloIHEHHS MX CHETOM M OOMEp3aHus, 3aKpbIBAIOTCS HAa 3UMY
J€PEBSIHHBIMU IIUTAMU WUJIY TIJIETHAMM.

[lepen HacTymiIeHHEM BECHBI IIMTHI YOUPAIOTCS, PYCIO PACUMILAETCSA OT
CHEra HacTOJbKO, YTOObI MOKHO OBLIO OECHpensTCTBEHHO MOJOUTH K TpyOe U
BBIUTU W3 Hee. 3a JIOTKaMH, NIOKepaMu U BOJAOOOWHBIMU KOJOAIIAMHU TakKXKe
yCTaHABJIMBACTCA HAOMIOJCHUE, IIeJIb KOTOPOTO — BBISBIISATh HEUCIIPABHOCTH,
CIEOUTHh 32 NPABWIBHBIM IPONYCKOM BOJbI, CBOEBPEMEHHOW OYUCTKOM OT
HAHOCOB CaMHX COOPY)KCHMM U pyclia. OTH HAONIOACHUS H PEMOHT
OCYIIIECTBIISIOTCS TaK JKe, Kak B TpyOax. Ecnmu cocrosiHue TpyOBI IMioxoe u
PEMOHT ee Hellesiecoo0pa3eH, MPOYHOCTh TPYObl HEIOCTATOYHA, a YCUJICHUE €€
HEBO3MOYKHO, BOJONPONYCKHAsl CIOCOOHOCTh TPYObI HE 00€CTIeUurnBaeT MPOITYCK
(baKTHUeCKOro pacxo/ia BObl, IPUHUMAETCS PEILICHUE O €€ MepeyCTPOICTBE.

[Tepexnaaka TpyObI WM 3aME€HA €€ HOBOU MPHU BBICOTE HACKITH 10 5S—6 M
BBITIOJIHSETCSI OTKPBITBIM CIOCOOOM € YCTPOHMCTBOM IMPOPE3H, MEPEKPHIBAEMOi

naketoM. [lo oxkoHuaHuu pabOT TpPope3b IMOCTENEHHO 3aCHIMIACTCA C
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TIIATETbHBIM YIUIOTHEHHEM T'PYHTA, 110 MEpPEe 3aChIIKU yOUparoTcsl KperuieHus
u cHuMaercs nakeT. [Ipu 3akpbIToM croco0e paboT yCTpauBaeTCs LITOJNbHS
TPaANELEeUIAIBHOIO WIM MPSIMOYTrOJIBHOTO OYEPTAHUA I10 TUILY TOHHEIBHBIX
pa3paboTok. B mITonpHe Mpou3BOIATCS HEOOXOAUMBIE PAOOTHI MO MEpEKIaaKe
TpyOBI, 3aTEM IITOJIbHSA 3aCHINACTCS C TOCTENEHHBIM yIaJeHUEM KPETJICHH.

§29. IMoanopubie crenbl. HazHaueHune, BUbl, KOHCTPYKIHUS

[loamopHeie CTEHBl MpeAHA3HAYEHBbl MOJEPKUBATh OT OOpPYIICHUS
HaxoJsAIuics 3a HUMH TpyHT. LIMpoko mNpuUMEHAIOTCS Ha Jaoporax Juis
NOAJIEP)KaHUST W 3alIUThl OT pa3pyLICHHs WIM CIUIbIBA KPYTBIX OTKOCOB
HACBINE WM BBIEMOK, KOIZJa IO YCJIOBHUSIM MECTHOCTH HE IPEICTaBIIACTCS
BO3MOXHBIM YCTPOHUTHh OTKOCHI HOPMaJbHOW KpyTH3HBI. lloAmopHBIE CTEHBI
(puc. 29.1) coopyKaroTcs B CIy4asx, KOTJIa IyTh IPOXOJUT HAa KOCOTOPHBIX U
NPUOPEXKHBIX ydacTKax BIOJb OOPBIBUCTBIX OEpEroB PeK, 03€p, MOpEl U Ha
MOJIXO0/1aX K TOHHEJISIM.

Pucynoxk 29.1 - beroHnble 1 KaMEHHBIE TTOIITOPHBIE CTEHBI:
a, 0 — TIOATIOPHBIE CTEHBI C BEPTUKAIBHOW TMEpedHed CTEHKOH; 6, ¢ — TMOATOPHBIE CTCHBI
CHAKJIOHHOW TIepeIHeH CTEHKOW, 6 — IMOJAIMOpHAs CTeHa CO CTYIEeHYaTOH mepejaHei cTeHkon; 1 —
o0nuioBKa; 2 — ¢yHaament; H — BbIcoTa CTeHbI 10 00pe3a (yHIameHnTa
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Ha poporax, mpoxoasimux mo Kocoropam, IJii yMEHbIIEHUS O00BEMOB
3eMJITHBIX pa0OT COOpPY)KAIOTCSI HU30BBIE M BEPXOBBbIE MOJINOPHBIE CTEHBI; B
IIEPBOM CJIy4ae Ha YPOBHE IIPOE3KEH YacTH JOPOTH HAXOAMTCS OCHOBAHUE
CTEHBI, BO BTOPOM — €€ BepxHss Iuomanaka. dopma, pasmepsl, MaTepual U
Coco0 TMOCTPOMKM TOATMOPHBIX  CTE€H BHIOMpAeTcss B 3aBUCUMOCTH OT
T€0JIOTHYECKOTO0 CTPOEHUSI MECTHOCTH, KPYTHU3HBI MOAJIEPKHUBAEMOI0 OTKOCA
WIH KOH(UTYpaIMi KOCOTropa, Mo KOTOpPOMY MpoxoauT pgopora. I[loamopHbie
CTEHBI COOPY>KAIOTCS MOHOJMUTHBIMU M COOPHBIMU U3 K€JI€300€TOHA, OETOHA
Wiu OyTOOETOHHOM KJIAaJKHM, KAMEHHOM KJIaaKu (CyXOM WIIM Ha pacTBOpE).

VYaepxuBasi TPYHT OT OOpYLIEHMsI, MOANOPHBIE CTEHBI JOJIKHBI UMETh
JIOCTaTOYHBIE pa3Mepbl U Maccy, YTOObI YCTOATh Ha MecTe. B mpoTuBHOM cityuae
TPYHT MOXET CABUHYTHh CTeHY. Jlerkas creHa ¢ y3KuM (PYyHIaMEHTOM MOXKET
OBITh OINPOKMHYTA TPYHTOM BOKpPYI HWXHero pedpa ¢ynaamenta. lllupuna
byH1amMeHTa MOXXET OOyCIaBIMBAThCA M JABJICHHEM Ha TpyHT. DyHIaMEHTHI
NOJAMOPHBIX CTEH 3aKjIaJbIBAIOTCS HA HAJEHKHOM €ECTECTBEHHOM OCHOBAHHH
HIKE TIyOMHBI TpOMEp3aHMsl TPYHTA, MPU HEOOXOJUMOCTU YCTPaWBAIOTCS
cBaiiHble (yHaameHTbl. [lns oOecnedeHHss HOPMAJIBHOTO CTOKa BOJBI U
VCKJIFOYEHHSI BO3MOYKHOCTH CKOIUIEHMS €€ 3a CTEHOM B CTEHax YCTPauBAKOTCS
BBIITYCKHBIE OTBEPCTHS pa3zMepoM 15X15 cM M 3acTeHHbIE JpeHaXH U3 IMIeOHS
WIM TpaBus. 3aJHUE TOBEPXHOCTU CTEH MOKPHIBAIOTCS OOMa304YHOM
ruapousossiiueii. JlumeBas CcTOpOHa MOJANOPHOM CTEHKHM MOXET OBITh
BEPTUKAIBHOM WM  HAKJIOHHOW. JIJIsS  3amMThl  3€MJITHOTO  TOJIOTHA,
pacmojoXkeHHOro Ha Oepery Mopsi, YCTpauBalOTCs CIIELUaJIbHbIE THUIIbI
NOJNOPHBIX CTEH, Y KOTOPBIX JIMIIEBAsI MOBEPXHOCTh CO CTOPOHBI MOPSI UMEET
KpUBOJUHEHOE ouepTanue. [Ipu HeoOX0IMMOCTH TIEpEIHsIs TpaHb TOAIOPHON
CTEHbI OOJIMIIOBBIBAETCS MPOYHBIM KaMHEM, MHOrnaa unctoil tecku. Ilo ¢opme
MOMNEPEYHOT0 CEYECHHS] MACCUBHBIE MOJNOPHBIE CTEHBI PA3JIMYHbI, OJHAKO JJIS
BCEX HX XapaKTEpPHO YIIMPEHHE KHU3Y. Pa3nuuusi KOHCTPYKTHUBHBIX (hopm
ONPEAENSIOTCA HA3HAYEHUEM CTEHBI, MAaTEPUATIOM U MECTHBIMU YCIIOBHSIMHU.
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a

Pucynoxk 29.2 - Xene300eToHHBIE OOPHBIE CTCHBI:
a — YroJIKOBasi CTCHA ; 6 — KOHTpadOpCcHas CTeHa ; ¢ — CTeHa ¢ AuadparmMamu skectkocTa ; 1 -
nuIeBas creHa; 2 — QyHaaMeHTHas iuTa; 3 — pedpo xecTkocT (KoHTpadopce); 4 — nuadparmsr;
5— 3ajHss cTeHa; 6 — yCWIIEHHE CTCHBI CILIONIHBIM OYyTOM

Hcnonb3oBanue xene300eToHa MO3BOJISIET PE3KO CHU3UTH TOJIIIUHY CTEH,
co37aBaTh KOHCTPYKIIMH, HE BBITIOJIHUMBIE M3 KaMHs. JKene300€TOHHBIC CTEHBI,
KaK ¥ MacCUBHBIC, pa3elICHBI 10 JITIMHE IBaMU Ha 3BeHbs (puc. 29.2).

[TpumeHsrOTCS M COOpHBIC KOHCTPYKIIMH M3 KEIe300€TOHHBIX OpPYCHEB;
Takasi CTEHa B BUJIE PshKa, 3aChlllaHHAsl TPYHTOM, IIPOCTa B COOpKE U HE TpeOyeT
CHEIUATBHBIX JPEHUPYIONUX YCTpocTB. [Ipu omacHocTH pa3MbiBa Takasi CTeHa
3aroJIHSAETCA HE TPYHTOM, a KaMHEM. Y CTpPauBalOT M CTEHBI, COOPY>KEHHBIE U3
rabMoOHOB, HO U3-3a PIKABJICHUS M Pa3pyIICHUS CETKU TaKWE CTEHBI HOCST
BpeMEHHBIN xapakTep. [I[pUMeHsIFOTCS CTEHBI B BHJIC IIIITYHTOBOTO OTPAXICHMUS.
OHU BBITIAOAT KaK CIUIONIHOE OTPAXKJACHHE W3 CBaid, METAIUIMYECCKUX WA
KENe300€TOHHBIX  IMMYHTHH. Y CTOWYMBOCTh TPOTHUB  OMPOKHIBIBAHMSI
IIMYHTOBBIX CT€H CO3/Ia€TCS MCKIIIOUUTENHLHO TIyOMHOW 3a/IeNTKU WX B TPYHT.
Hanzop u yxon 3a mMOANOpHBIMH CTEHAMH B OCHOBHOM TaKOW JK€, KaKk M 3a
JPYTUMU MACCUBHBIMU KOHCTPYKITUSIMU U3 COOTBETCTBYIONIUX MAaTEPUAJIOB.

§30. XapakTepucTHKAa U KOHCTPYKUMSA TPAHCIIOPTHBIX TOHHeIeH

ToHHEneM Ha3bIBAETCSA TOPU3OHTAIBHOE UM HAKJIIOHHOE ITOA3EMHOE HUC-
KYCCTBEHHOE COOPYKEHHUE, HMMEIOLIEEC 3HAYUTEIBHYIO IPOTSIKEHHOCTh W
[IPEIHA3HAYEHHOE JUIsl TPAHCIOPTHBIX LEJIEH, NPOIYCKa BOJABI, IMPOKIAIAKU
TOPOJCKAX KOMMYHAJBHBIX CETEH WM pPa3MELICHUs IPOU3BOACTBEHHBIX
MPEANPUATUN.
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K TpancnopTHeM OTHOCATCS ~ TOHHENIM  JKEJIE3HOJOPOXKHbIE,
aBTO/JIOPOKHBIE,  TOpPOJCKWE,  TMEIIEXOJHbIE,  CYAOXOJHbIE,  TOHHEIH
MeTponoiauTeHoB. Kiaccudukaiuss TpaHCHOPTHBIX TOHHEJEH ompenensieTcs
MpU3HAKaMHU, MOJOKEHHBIMHU B UX OCHOBY.

ITo MecTy pacmnojio)KeHUsT TOHHEJIH ObIBAIOT TOPHBIE , MOABOAHBIE U
TOPOJICKUE PA3ITMYHOIO Ha3HAUYCHHUS.

I[To cnoco0y mOCTpOMKM pa3nuyalOTCsi TOHHEIH, COOpY>KaeMbIe
OTKPBITBIM M 3aKphIThIM  crnocoOamu. Ilpu  oTkpeiToOM  cmocobe B
[peIBapUTENbHO  pa3pabOTaHHOM  KOTJIOBaHE COOPYXKAeTCs  TOHHEJIbHAs
KOHCTPYKIIUS, KOTOpasi MOCJIE€ €€ 3aBEPIICHUS 3aChIAeTCs TPYHTOM. 3aKpPbITHIH
croco0 MOCTpOMKK (TIPOXOJIKM) TOHHEJIEH AENUTCS Ha JBa TUIA: TOPHBIM H
mmTtoBoi. [lpm  ropHom cmocobGe co3maeTcs MOA3E€MHAasl  BhIpaOOTKa,
3aKperUIieMas BPEMEHHOW KpPENbI0, MOJ 3alUTOW KOTOPOM COOpYXkKaeTcs
NOCTOSIHHAsI TOHHENbHAs KOHCTPYKLHUSA, KOTOpash Ha3bIBAETCA TOHHEIBHOM
obOnenkoii. Takast KOHCTPYKIIMSI OOBIYHO BBIMOJHSACTCS U3 MOHOJIUTHOTO O€TOHA.
[I{uToBOM crmoOcOO MOCTPOMKHM OCHOBAH Ha HCIOJIb30BAHUU IPOXOIYECKOTO
MUTa —TOJBMKHON CTaJbHOW KpEMH, Orpa)KIalollui MeCcTO pPa3pabOTKH
IPYHTa U COOPYKEHUs 00AENKH, KOTOpask IpU LIUTOBOM CIOCOOE IMPOU3BOJCTBA
pabotr sBuseTcss COOPHOM U3 KEJIe300€TOHHBIX WA YYTYHHBIX 3JIEMEHTOB
3aBOJICKOT'0 U3TOTOBJICHUS, HA3bIBAEMbIX TFOOMHIaMHU.

[IpuMeHeHre TOHHENEN paclUpseT BO3MOXXHOCTH TpPACCUPOBAHUS U
yIydlllaeT  3KCIUTyaTallMOHHbIE  TIOKa3aTeld  TPAHCHOPTHOM  JIMHUMU.
[Tpeogonenue OONBIIMX BOJHBIX MPEMATCTBUNA BO3MOXKHO B JBYX BapHaHTaXx:
ITOCTPOMKON MOCTA WJIM MTOJABOJIHOrO TOHHENS. [locTporika o iBOAHOTO TOHHESA
BO3MOJKHA IIIMTOBBIM CIOCOOOM HJIM CIOCOOOM ONMYCKHBIX CeKiuil. OcoOeHHO
YCHEIIHO B MHUPOBOM TNPAKTUKE NPUMEHSETCA METOJ OIYyCKHBIX CEKLHM,
KOTOPBIN OTIIMYaeTCs BhICOKOU nHAycTpranu3anueit. Cexuun amuHoit 100—150
M H3TOTaBJIUBAIOTCS B 3aBOJICKMX YCIIOBHUSX B JJOKaX WM Ha cTanensx (mogo0Ho
CyJlaM) M CIUIaBJIAIOTCS K MECTY MOCTPOMKM TOHHEJIA, OMYCKAalOTCS B 3apaHee
NOJFOTOBJICHHYIO TpaHUIC WM NpU [NIyOOKMX BOJOTOKaxX Ha JaMoy.
JlanmpHENIINN TPOLECC CBOJUTCS K CPABHUTEIBHO MAJIOTPYIOEMKOMY U XOPOILLIO
MEXaHU3UPOBAHHOMY COEAMHEHUIO OTAEJIbHBIX CEKIIMI B TOHHEIb 10 BOJIOM.

ToHHENBbHOE pelIeHne UMEET LEbIA P MPEUMYIIECTB IEPET MOCTOBBIM:
OTCYTCTBHE IOMEX CYyAOXOJICTBY, 3alllMIEHHOCTh OT BETpa, JbJa U BOJH,
MeHbllass Oe3o0macHas BbICOTAa MOABEMA TPAHCIOPTA W MEHbIIas JUIMHA
nepeceveHus Mpyu BHICOKOM rabapure cyJoB U mupokoi noime. K Hepocratkam
TOHHEJILHOTO PEHICHUs OTHOCATCS: HEOOXOIUMOCTh BEHTUJISIIMH, TOCTOSHHOTO
OCBEIICHUSI M BOAOOTBOAA. Il0 SKOHOMHMYECKMM MOKa3aTelasiM KOPOTKHE
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TOHHENH ycTynaroT MocTaM. C yBeITUYEeHUEM JUIMHBI CTOUMOCTh | IOT. M MOCTa
YBEJIIMYUBAETCS, @ CTOUMOCTh 1 TIOT. M TOHHEJISI YMEHbILIAETCSI.

Crioco0bl ycTpoicTBa TOHHENEH 3aBUCAT OT INTyOHMHBI UX 3aJ0XKEHHS OT
MOBEPXHOCTH 3€MJIM, OT F€OJOTUYECKUX U THJIPOr€OJIOTHUYECKUX YCIOBHM.

dopma u pa3Mepsl NONEPEUHBIX CEYEHUN TOHHENEH, UX JJIMHA, XapaKTep
IPOAOIBHOTO MPOGUIIS U MOJI0KEHHUE B IUIAaHE 3aBUCAT OT HA3HAUCHMS TOHHETS
U yCIIOBUW MECTHOCTH. [Ipu cOoOpyke€HHUH TOpHOTO TOHHEINS MOPOJa yAAISIETCS
[0 BCEMY €ro mnomnepeyHoMmy cedeHuto. IIpoctpancTBo, oOpa3zyromieecs mnpu
IIOJI3EMHOM BBIEMKE I'DYHTA, Ha3bIBaeTCsl BBIPAOOTKOM. PabOThl HauMHawTCA C
IPOXOJKM IITOJEH, BBIPAOOTOK HEOOJBIIOIO CEUEHHUs; Jajiee BbIpabOTKa
pacimpsieTcst 10 IPOEKTHBIX pa3MmepoB. O0aenKka COCTOUT U3 BEPXHETO CBOAA,
OOKOBBIX CTEH M OOpATHOIO CBOJA MPH HAIMYMKU OOKOBOTO M MOJOLIBEHHOIO
JABJICHUS rpyHTa. Ecim 3TO J1aBineHuWe OTCYTCTBYET, IPUMEHSETCS
KOHCTpPYKIUsL 00aenku O0e3 oOpaTHoro cBoja. [[ns oTBoja BOABI B MOJOIIBE
TOHHENSI ycTpauBaeTrcsi JOTOK. KpailHMe Kojaplua TOHHEIBHOM 0O0JeNKHy,
HECKOJIBKO BBIJIBUHYTHIE BIEPE] U apXUTEKTYpHO O(POPMIICHHBIE, Ha3bIBAIOTCS
HIOPTAJIOM.

[Tpu pa3zpaboTke TOHHENS IIUTOBBIM CIOCOOOM IMOMEPEUHOE CEUCHHE
UMeeT KpYyTiayio GopMy, a Mpu OTKPHITOM — IpsMOyroibHyto (puc. 30.1, a,0).
ToHHeNnn B MJjaHE MOryT ObITh NPSIMOJMHEWHBIMH W KPUBOJIMHEHHBIMHU. B
KPUBOJMHENHBIX TOHHENSAX YXYAIIAIOTCS YCJIOBHS SKCIUTyaTallMu; BO3pPAcTaeT
CONMPOTHUBJICHUE BO3AYIIHOM CpeIbl W YXYALIAIOTCS YCIOBUS BEHTHIISILIUHU.
TonHenH, Tpacca KOTOPBIX J€TIAET MOJHBIM NOBOPOT MM MOBOPAYMBAET HA yroOJ
6omee 360° BHyTpH TOpPHOTO MAacCHBa JUII IIPEOJOJCHUS BBICOTHI MOABEMA, HA
KOPOTKOM TOPHOM Y4YacCTKE, HOCST Ha3BaHWE CHUPAIBHBIX. Tpacca OIHOro u
TOTO € CIHPAIBHOTO TOHHEIS IEPECEKAeTCs] B HEKOTOPOMl TOYKE B Pa3HBIX
YPOBHSIX.

ORI b

Pucynoxk 30.1 - [lonepeuynoe ceueHne TOHHENS, pa3pabOTaHHOTO:
a — OTKPBITHIM CITIOCOOOM ; 6 — ITUTOBBIM CITOCOOOM.
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§31. OOycTpoiicTBO TOHHeJeH, YCTPOWCTBO NMYyTH B TOHHEJAX W
0COOEHHOCTH MX IKCILTyaTAllMHU

Obnenka — cTpoUTENbHAsS KOHCTPYKIIHS, OO0pa3yroiasi BHYTPEHHIONO
MOBEPXHOCTh MOJI3EMHOT0 coopyxeHusa. O0aenka npeJHa3HaYeHa JUIsl 3alUTh
MOA3EMHBIX  COOPYKEHMM  OT  paspyll€HHH, YPE3MEPHBIX CMELICHUU
OKPYXAaIOLIMX MOpOJ, NPOHUKHOBEHUS MOJ3EMHBIX BOA. Jlaxke CKalbHbIE
MOPOJIBI CO BPEMEHEM BBIIIEIAYUBAIOTCS TPYHTOBBIMH BOJAMH, BBIBETPUBAIOTCS
U TIOCTENEHHO pa3pylalTcs, TeM HHTEHCHUBHEE, 4YeM IMopucree M ciabdee
opo/ia.

[IpensaTcTBYs OOpyLIEHUIO TPyHTa, 00JI€JIKa BOCIPUHUMAET Ha ce0s ero
naBjieHue. B 3aBUCMMOCTM OT KaTeropuu TIPYyHTAa, €ro COCTOSIHUS,
HaIJIaCTOBaHUS U OOBOJHEHHOCTU JAaBJICHUE IPYHTA PA3IU4aETCs 10 BETUUYHHE
U HarpaBiieHut0. COOTBETCTBEHHO, Pa3JIMYHON MPOEKTUPYETCS KOHCTPYKIUS U
TOJILIMHA 00J1EJIOK.

OO6penku TOHHENEH OBIBAIOT MOHOJIMTHBIC U COOPHBIE.

Pasmepsl ¥ (opMBl BHYTPEHHHMX OUYEpPTaHUN OOJEIOK TPAHCHOPTHBIX
TOHHEJIEH OMNpEeNEeNsIoTCs TIJIaBHBIM 00pa3oM TrabapuTOM MNPUOIHKEHUS
cTpoeHuit . J{Jis Kene3HbIX JOpor HOPMAIBHOM KOJIEW YCTaHOBJIEH radaput «Cy.

Pucynox 31.1 - MoHonuTHas 001eNIKa JBYXITYTHOTO TOHHEIIS:
1 — cBom; 2 — CTeHBI

Konctpykimu 00/1€710K MOKHO CBECTH K JIBYM TPYIIaM: I TPYHTOB C
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BEPTUKAJILHBIM JIABJICHHUEM W 11 TPYHTOB C BEPTUKAIBHBIM W OOKOBBIM
naBineHueM. U Te u apyrue UMeEroT CleAyrolre KOHCTPYKTHBHBIE JIEMEHTHI:
BEPXHUI CBOJ, ONUpAIOUIMICA Ha CTEHbl ¢ ¢QyHAaMeHTamMu. Y OOJENOoK C
OOKOBBIM JaBJ€HUEM (PYHIAMEHTBl CTEH pachepTbl OOpaTHbIM CBOAOM. B
OTJIMYHME OT BEPXHETO CBOJA, OOPATHBIN CBOJ] MPEMSITCTBYET BHITUPAHUIO TPYHTA
cHuzy. CTeHbl, SBISASCh KPUBOJWMHEWHBIMH, MEpPENalOT OOKOBOE JaBJICHUE
TpyHTa CBOJIaM, YIEpThIM B mopoxay. Bces obmenka mpu oOpaTHOM CBOAE
ABJISIETCA 3aMKHYTBIM KOJBIIOM, KOTOPOE COIPOTHUBIISETCS BCECTOPOHHEMY
JABJICHUIO HA HETO OKPYXAIOIIEro rpyHrta. TonrHa 00eNoK sl pa3TuyHbIX
OKUJIa€MbIX JlaBlieHUN rpyHTOB m3MeHsiercss oT 0,4 go 1,1 M ans oAHOMYTHBIX
ToHHenen u ot 0,5 10 2,1 M — [t AByXIyTHBIX. JJ1s1 yCIIOBUI, KOT/Aa JaBJICHUE
TPYHTA TOJIBKO BEPTUKAIbHOE, KOHCTPYKIUS OOJEIKHM HE HUMEET OOpaTHOro
ceoga. TouHenu, moctpoeHHble A0 1930 r., B BepxHell OOKOBOW YacTh
HerabapuTHbBI, TaK KaK OHU CTPOWIUCh 0e3 ymupeHuss oOJelIKd Ha
KpUBOJMHENHBIX yyacTkax myTu. C 1930 r. rabapuT Ha KpUBBIX yyacTKax IyTH
VIIUPSIETCA B 3aBUCHUMOCTH OT pajJdyca KPUBOM WU BO3BBILICHHUS HAPYKHOTO
penbca.

Mexay rabaputoM U BHYTpEHHEM ouepTaHuEM 00JIeJIKU B BEPXHEU YacTu
C OJTHOM CTOPOHBI OCTABIISETCA CBOOOTHOE MPOCTPAaHCTBO pazmepom 10—15 cwm,
oOecrieunBaroIiee 3amac Ha HETOYHOCTh CTPOUTENIBHBIX paboOT, a C Apyrou
CTOpoHbI — pa3mepoM 30—35 cMm 1S pa3MerieHust 3a mpeneramMu rabapura
«C» yCTpOMCTB CHUTHAJIM3AllUM, CBSA3W, CBETUJIILHUKOB, Kabeneil. Ha kpuBbIx
ydacTKax IyTH pa3Mephl rabaputa MpUOIMKEHHs] CTPOSHUHN YBEJIMYMBAIOTCS, a
JUISl ABYXIYTHBIX TOHHEJIEH YBEJIMYUBAETCS U PACCTOSIHUE MEK]TY OCSIMU ITYTEH.

Mononumnvle 0060enKku IPUMEHSIOTCS TIPH TOPHOM CITIOCOOE COOPYKEHUS
TOHHEJICH, YCTpauMBalOTCS OHH M3 KaMHs, OC€TOHa, HaOPBIr-OCTOHA WU
xene3zoberona (puc. 31.1). betoHHas obmenka 1O CpaBHEHHIO C KaMEHHOH
obOnamaer OOJbIIEH IJIOTHOCTBIO U BOJIOHENPOHUIIAEMOCTHIO; TPOIIECCHI,
CBSI3aHHbIC C OETOHUPOBAHHMEM, MOTYT OBITh IOJHOCTHIO MEXAHWU3UPOBAHBI.
HeobxoaumMocTh HEMEMJIEHHOTO BOCHPHATHS OOJIEJIKON TOPHOTO [1aBJICHUS B
HEKOTOPBIX Clydasx TpeOyeT MpUMEHEHUs OBICTPOTBEP/CIONINX IIEMEHTOB.
MononuTHas o0jeNnKa 1Mo IJUHE TOHHENS pa3/esieTCs CKBO3HBIMU IIBAMHU HA
OTJIeIbHBIC 3B€HbS JUIMHOU OT 2 10 10 M, yamie mmmHOM 6—8 M. Kaxkmoe 3BeHO
UMEET CBOM HOMEp, MOJ KOTOPhIM OHO 3HAUYMUTCS TPHU TMOCTPONMKE U B
AKCILTyaTaIuu.

Coopnas ob60enxa. B xauecTBe MaTepraia COOpPHBIX 00/1€JI0K UCTIOJIb3YIOT
YyryH, CTajb, J>KEJIe300eTOH U OeToH. DOJeMeHThl COOpPHON O00aeNKH
W3TOTABIMBAIOT B 3aBOJICKMX YCIOBUSX B BHUJE CIEIHAIBHBIX OJIOKOB —
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TIOOMHTOB. Kaknplii TIOOMHT TpeacTaBisieT cOOOW YETHIPEXYTOJIbHYIO ILIUTY,
U30THYTYIO B COOTBETCTBUHU C KPUBU3HOM 00/1€IKH, C (pi1aHIaMU 110 IEPUMETPY
IUIUTHI; B (pi1aHIaX MMEIOTCSl OTBEpCTHs At OostoB. COOMUMBaHME TIOOWHIOB
OCYILIECTBIISIETCSl CIIEUAIbHBIMU TralikoBepTamMu. M3 TIOOMHroB oOpazyercs
WIMHIPUYECKas KOHCTPYKIHMS 00enKu. B TIoOOMHrax MMErOTCsl OTBEpCTHUS TSI
HarHeTaHusi 3a OO0JENKYy ILIEMEHTHOTO pacTBOpa, 3aKpblBaeMble MPOOKaMH C
pe3sooii (puc. 31.2). lllupuna TroOnMHTOB KoJeOsercs oT 0,4 mo 1 M, mimHa
TIOOMHTa MIPEBBIIIAET 2 M.
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Pucynok 31.2 - CbopHas 06/1esika U3 TFOOMHTOB:
a — METAUINYECKUX ; 6 — KeJe300eToHHBIX ; 1 — creHka ; 2 — 6opT ; 3 — pedpo ; 4 — keno0oK ;
20— TommuHa TIOOWHTA

Cranp TpuMEHSEeTCS B KOHCTPYKIHSAX COOPHBIX OOJEIOK pPEeIKo U B
COUeTaHWU ¢ OETOHOM, 3AIUIIAIONIUM €€ OT Kopposuh. Kenez00eToOHHBIC
cOOpHBIC OOMENKH CTajli OCHOBHBIMH B TOHHEJSX, COOPY)KAEMBIX IIHTOBBIM
criocobom (puc. 31.3). OHu 3HAYUTENBHO JICIIEBIIE YYTYHHBIX U HE yCTYNaIoT
UM 110 OOJBITMHCTBY TOKasarelnied, kKpome BojoHenpoHuriaemoctu. [llupuna
’kene300eToHHBIX TIOOMHTOB 0,75—1,0 M, Tommmaa 20—30 cm, guaa 1,5—2,0
M. Tommuua 6opToB TrOOMHTOB 10 cMm. Bec TroOunra 0,5—0,6 1. Mexay coboi
TIOOMHTH, KaK W YyTyHHBIC, COCOUHSIOTCS OonTaMu. [ MIpOHW3O0ISIHS IITBOB,
YIUIOTHEHWE OTBEPCTHH Il OONTOB, HAarHETaHWE IIEMEHTHOTO pacTBOpa 3a
00JIeITKY MPOU3BOIATCS TaK )K€, KaK M Y YyTYHHBIX TIOOMHTOB.

XKenezobeToHHble 1 OETOHHBIE COOpPHBIE OJIOKK OOJEIOK MPEACTABISIOT
cO00i KpPHUBOJIMHEHWHBIC 3JIEMEHTHI MPSIMOYTOJIBHOTO CEYCHUS B BHIE IUIHT
BecoM 1,0—1,3 1. bnoku u3roraBiuBarOTCs W3 OE€TOHA BBICOKHX KJIACCOB,
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YVKJIQABIBAIOTCSA OJIOKAM C TEPEeBSI3KOW IIIBOB, 3alOJHSEMBIX I[EMEHTHBIM
pactBopoM. Jlyisi HarHeTaHus 3a OOJENKY LIEMEHTHOrO pacTBopa B OJIOKax
MMEIOTCSI OTBEPCTHUS JUaMeTpoM 4—35 cMm.

WX NN

Pucynok 31.3 - CbopHast o0genka u3 OJIOKOB:
a — XKeae300eTOHHEIX; 6 — OE€TOHHBIX; 1 — ONIOK; 2 — u30aA1us;, 3 — JKeJIe300€TOH

Ilopmansi o6ecnieunBaOT yCTOWYUBOCTH JOOOBOTO U OOKOBBIX OTKOCOB
MOJXOJHBIX BBIEMOK, MPEAOXPAHSIOT MyTh OT OCHINAHUS TPYHTA U KaMHEH,
CIy’XaT i1 OTBOJA BOJBI, CTEKaromied C J000BOrO OTKOca, W JUIA
apXUTEKTYpHOTr0 OGOpMIICHUS BXOJa B TOHHENb. llopTansl ycTpamBaroTCcs U3
KaMmHs1, O€TOHA WK Kelie300eToHa. JIuieBblie rpaHu nmopraia oOJUIIOBBIBAIOTCS
KaMHEM TBEPJbIX MOPOJ pa3IMUYHON 00pabOTKH.

Humum yctpauBaroT B OOKOBBIX CTE€HaX TOHHENS JUIsl YKPBITHS JIIOJIEH,
paboTarIMX B TOHHEIE BO BpeMsl IPOXO0/ia Moe3/1a, a KaMepbl — JJI XpaHEHUs
WHCTPYMEHTOB U MaTEPHAJIOB.

Pucynoxk 31.4 - Ilopran ToHHENS:
1 — mopran
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B kxene300eTOHHBIX TOHHESIX HUIIA YCTPAUBAIOT B IIAXMATHOM TOPSIIKE
gyepes kaxaeie S0 M. Kamepsl pacrosnararorcs ¢ OTHON CTOPOHBI HA PACCTOSIHUN
300 m apyr ot apyra. (puc. 31.5, a, 6).

Pucynok 31.5 - YKpBITHS B TOHHENSX:

a — HUIIN; 6 — KaMepsl

Boooomeoonvie ycmpoticmeéa. B TOHHENAX NIl OTBOJA MOJA3EMHBIX BOJ
Ha YpOBHE ISAT CBOJA Y MOJOLIBBI OOJENIKH JENaloT JPEHAKHbIE OTBEPCTUS,
pacrosiaraéMple Ha OIPEIEICHHOM pacCTOSHUM Apyr oT napyra. llpm nnune
ToHHeNs Oosiee 300 M U1 BBITyCKAa BOJABI M3 TOHHENS COOPYXAETCS JIOTOK.
JloTku ycTpauBaroTcs JIMOO MO OCH TOHHEIS, TM00 cOOKy. B Hacrosmiee Bpems
o0JenKa TOHHENEW BO3BOJUTCS BOJOHENPOHUIAEMOM, YTO JOCTHUIaeTCA
YCTPOMCTBOM THIPOU3OJIALIMH.

T'uopousonsayus CIyXUT JUIs IPEIOTBPALLECHUS TPOHUKAHUS B TOHHEb
MOJI3EMHBIX BOJ. 3a 00/€JKYy TOHHENsI HarHeTaeTcsl LIEMEHTHBIM pacTBOp,uyeM
JOCTUIaeTCs 3alOJIHEHHWE IIYCTOT MEXAY TOHHEJIbHOW KOHCTPYKLIHEH H
NIOPOJIOH, a TaKKe XMMHYECKOE 3aKpEIUIEHUE M YIUIOTHEHHE OKpPYKAIOIIEH
nopoAsl. Harneranue pactBopa (LieMeHTa) NpOU3BOAUTCS Yepe3 CIeHaAIbHbIE
CKBO)XHHBI, 3apaHee MpeAyCMOTpeHHble B oOnenke. [{ns HarHetanus 3a
KAMEHHYIO 1 OETOHHYIO O0JIENKY MPUMEHSIOTCS HEMEHTHO-TIECUaHbIE PACTBOPHI,
COCTaB KOTOPBIX HA3HAYAETCS B 3aBUCUMOCTH OT ITPUTOKA TPYHTOBBIX BOJI.

Kpome Toro, mpumeHsiercsi yCTpOWCTBO OKJIEEHHOM THAPOU3OJISLUAU I10
BHYTPEHHEN MOBEPXHOCTH TOHHENS. /{151 HOHM)KEHNS YPOBHS TPYHTOBBIX BOJI
B CKaJbHBIX IOPOJAX MPUMEHSIOTCS PA3JIUYHBIE JPEHAKHBIE YCTPOWCTBA!
TOPU30OHTAJIbHBIE IITOJIBHHU, BBIPAOOTKM B BHJE KOJOALEB W Ap. [peHaxu
pacrnosiararoTcst Kak ¢ OJHOM CTOPOHBI 00/IETTKH TOHHENS, TaK U C 00EUX CTOPOH.

Benmunayus. Ouenka 100pokauecTBEHHOCTH BO3/1yXa B TOHHEJIE MPOU3-
BOJMTCS IO coAepKaHuio B HeM yriiekucinoTel CO2. Ecnu conepxanne CO2 He
npesbimaer 0,4 %, To Bo3ayx cuuraercss xopounm, a npu 1,1 % u Beime —
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HEYIOBJICTBOPUTEILHBIM, TPEOYIOIIMM YCTPOWCTBA BEHTIIIAIMHA. BEHTHIAIINS
MOKET ObITh €CTECTBEHHOM U UCKYCCTBEHHOM.

EcrecTBeHHass BEHTWISALMS B TOHHENAX UIMHOW 10 | KM NpPOMCXOAMUT
BCJICJICTBUE pa3HULIbl TEMIEpPATyp TOHHENBHOTO M HApyKHOro Bo3ayxa. Ha
€CTECTBEHHYI0  BEHTWIAIMIO BJIMSIOT  cleaylomue  (akTopsl:  penbed
OKpY’Karolel MECTHOCTH, PACIIOJIOKEHUE TOHHENS OTHOCUTEILHO HAMPABJICHUS
TOCTIOJICTBYIOIIUX BETPOB, MPOJOJBbHBIA Npoduias ToHHENS. (OTHOCKATHBIC
TOHHEJIM MPOBETPUBAIOTCS JIYUIlIe, YEM JIByCKATHbBIC, B CPEIHEN YaCTHU KOTOPBIX
3a/1epKUBAETCA 3arPS3HCHHBIA BO3IYX.

HckyccTBeHHas: BEHTWISIUS MOXKET OBITh NPUTOYHOM, BBITSDKHOM U
cMemaHHoW. [IpuTouHass BEHTWIALMS  OCYLIECTBISIETCS TIPU  MOMOIIU
CIELUAJIBHBIX BEHTWISIIIMOHHBIX XOJOB (KaHaJOB, rajieped, TpyOONmpoOBOIOB),
yCTpauBaeMbIX  3a  obOjenkoil.  Yepe3  ompefereHHbIE  PacCTOSIHUS
BCHTWJIALIMOHHBIA  XOJI HMMEET BBINYCK B TOHHENb. (CBEXUH BO3IYX,
HarHeTaeMbli BEHTWISTOPAMHU Yy TOPTajia, BBHITECHSET 3arpsi3HEHHBIN BO3IYyX.
[Ipy BBITSIKHON BEHTWJISIIUU 3arpsi3HEHHBIN BO3JYX OTCACHIBAETCS U3 TOHHEIS
BEHTUJISITOPAMH, Omaromapsi ~ co3jarolieMycsi ~ Bakyymy  oOpasyercs
€CTECTBEHHBIII TIOTOK CBEXKEro Bo3ayxa u3 mnopTanoB. (OTtcacklBaHHE
3arps3HEHHOI0 BO3/IyXa Yallle BCEro MPOU3BOJUTCA uepe3 ImaxThl. CMeliaHHast
BEHTWJISIMS BKJIIOYAET B C€0sI 3JIEMEHThI MPUTOYHON M BBITSHKHOW BEHTUIISLIUU
(MpUTOYHO-BBITSAKHAS).

Ocseujenue. B KeNE3HOJOPOKHBIX TOHHENSAX 1iauHOM Oonee 300 M,
pPACIOJIOKCHHBIX Ha MOpPsMOM, M B TOHHENSAX JJIMHOW cCBblie 150 M,
PACIIOJIOKEHHBIX Ha KPHUBOJMHENMHBIX YYacTKaX, YCTPaumBaeTCsl MOCTOSIHHOE
AIIEKTPUUECKOE OCBEIICHUE, O00eCreunBaroliee Ha ypOBHE TMOJOIIBBI Peibca
JIOCTAaTOYHYI0 BUIUMOCTh. BO BpeMs Mpon3BOJICTBA BHYTPUTOHHENBHBIX PA0OT
BKJIFOUYAIOTCSI TIEPEHOCHBIE JIAMIIbI, JIJI1 YEro Ha CTE€HAX TOHHEIS Yepe3 KaxIble
50 M yCTaHABIMBAIOTCS IITENCEIbHbIE PO3ETKU. [ TOCTOSIHHOW ceTu
nornyckaercs Hanpsbkenue 1o 250 B, a mng mepenocHbeix namn — 24 B. ns
OBICTPOIl OPUEHTUPOBKM PabOYMX BO BpeMsl MPOXOJa TMOe3[a BCE HUIIU H
KaMepbl OKpaIIMBalOTCS B O€Jblii IBET, a Ha OOJENKY HaJl HUMH CTaBATCS
MUTAIONUE AJICKTPOJIAMIIbI, YTOOBI UX OBUIO Jierde OOHAPYKUTh W OBICTpEe
VKPBIThCSL Tpu  moaxone moesna. O mpubmmxkeHun 1moesga pabodue
OIIOBEIIAOTCS 3BYKOBOM M CBETOBOM CUTHAIM3ALUCH. Y CIOBHEM IPABUIIBHOMN
paboThl TaKOM CUTHAJIM3AIMU SIBISETCS TOjada €10 CUTHAJIOB BO BCEX CIIydasix
MOBPEXJICHUS WIM NepepbiBa B dNeKTponuTaHuu. ObecnieyeHre 0e30MacHOCTH
JIBIKEHUS TIOE3/I0B IOCTUTAETCs] pab0TOM YCTPOMCTB MO OCBEIICHUIO TOHHEICH,
ONOBECTUTEIILHOW U 3arpaJIMTEIbHON CUTHAJIM3ALKUEN, B TOM YHUCIE MOXKAPHOW,

paboToOil TPOTUBOIOXKAPHBIX YCTAHOBOK, TeiePOHHOW cCBsizu M T.a. O4YeHb
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BAJKHBIM B DKCIUTyaTallUd TOHHEJIEH SIBISAETCS MPOBEPKA OYEPTAHUM TOHHEIBHOU
00/1e1KH (T€OMOHUTOPHUHT), KOTOpasi OCYIIECTBIIAECTCS C MOMOIIBIO TabapUTHOM
paMbl WM CIIOCOOOM C MCIIOJIb30BaHUEM TpaHcnopTupa. Camblil COBEPIIEHHBIN
Croco0 H3MepeHusi TONMEePEYHOT0 CEUEHUS TOHHENsI — C TOMOIIBIO
rabaputomepa unxenepoB K.JI. Casuna u O.C. llle0sikuna. Y cTaHOBKa COCTOUT
U3 CIHEIUAIbHOTO KMCTOYHHMKA CBeTa U KUHOKaMmepbl. OO0opynoBaHue
pa3MelaeTcs B KOHIE INPHUIIENA, KOTOPbIA IMEpEMENIaeTcsl MO TOHHEI CO
CKOPOCTBIO 3—35 KM/4.

Bonpocwt ona camonposepku

1 HazoBuTe BUABI HCKYCCTBEHHBIX COOPYKEHUI U UX HA3HAUCHUE

2 Kakue Harpy3ku JI€UCTBYIOT Ha HCKYCCTBEHHBIE COOPYKEHUS

3 Kakwue Harpy3Ku OTHOCATCS K IIOCTOSIHHBIM Harpy3kam?

4 Kaxkue Harpy3ku OTHOCATCSI K BPEMEHHBIM Harpy3kam?

5 Kakune BHIbI BOIOTOKOB BbI 3HAETE , IPUBEANUTE IPUMEPBI.

6 Ilepeuncnure 3KcCITyaTalliOHHBIE O0YCTPOMCTBA HCKYCCTBEHHBIX
COOPYKCHUHU.

7 Pacckaxxute 00 001aCTU IPUMEHEHUS! METAJUIMYECKUX MOCTOB.

8 [lepeuncanre mperMyIIecTBa METAITTMYECKIX MOCTOB.

9 PacckakuTe 0 HEIOCTaTKaX METANTMIECKIX MOCTOB.

10 HazoBuTe OCHOBHBIE YaCTH METAJNTHIECKIX MOCTOB.

11 PacckakuTe 0 CTaTUYECKUX CXEMaX METAIUIMYECKUX MOCTOB.
121lepeuriciute  BUABI ~ MOCTOBOTO  IOJIOTHA ~ HAa  METAJUIMYECKHUX
YKEJIE3HOAOPOKHBIX MOCTaX.

13 U3 kakux MaTepuasIoB BHITIOIHSIOT OMOPHBIE YaCTH?

14 TlepeuncnuTe OCHOBHbIE HEUCTIPABHOCTU METAJUIMUECKUX MOCTOB U CIIOCOOBI
UX YCTpaHEHHUS.

15 Ilepeuncante cnocoObl 3aUThI TOBEPXHOCTH OMOP.

16 B ueM 0COOEHHOCTh KOHCTPYKIIMM KaMEHHBIX U OETOHHBIX MOCTOB ?

17 [lepeuncnure U OXapaKTEPU3YHTE CUCTEMBI U BHJIBI )KEJI€300€ TOHHBIX
MOCTOB.

18 Pacckakute 0 IpUHIMIIAX aPMUPOBAHMS JKEJIe300€ TOHHBIX MOCTOB.

19 Pacckaxxute 00 0COOCHHOCTSIX IKCILTyaTallUU >KeJ1e300€TOHHBIX MOCTOB.
20 PacckaxuTe 00 OCHOBHBIX HEMCIPABHOCTSX KEJI€300€TOHHBIX MOCTOB H
croco0ax MX yCTpaHEHHUS.

21 U3 kakux 3JI€MEHTOB COCTOSIT BOJIOIPOITYCKHbBIE TPYObI?

22 Ilepeuncnure NpU3HAKH, 110 KOTOPHIM KIaCCUPUIUPYIOTCS TPYOBI.
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23 Pacckaxute 00 0COOEHHOCTSIX IKCILTyaTaIluu TPYyoO.

24 PacckakuTe 0 Ha3HAYCHUU U BUJIAX TOJIIIOPHBIX CTEH.

25 HazoBute BU/Ibl TPAHCIIOPTHBIX TOHHEJECH

26 Jlyis yero B TOHHENSIX YCTPauBaIOT HUIIM U KaMephl 7

27 HazoBuTe BUABI 000K TOHHENEH U pacCKakKuTe 00 0COOEHHOCTAX
KaKJI0T0.

Tema 2.2 Cucrema HaaA30pa , yXo0a U PEMOHTA HCKYCCTBEHHbBIX
COOPYKEeHH

§32. OCco0eHHOCTH IKCIITYATAIMU HCKYCCTBEHHBIX COOPY KEHHU I

CopepxaHMe HCKYCCTBEHHBIX COOPYKEHUH JOJDKHO oOecneduBaTh HUX
UCIIPABHOE COCTOSIHME NJis OecrepeOoNHOro u 0e30macHOro mpoIycka moe310B
C YCTaHOBJICHHBIMH CKOPOCTAMHU JBMkKeHHs. [lemexoanpie MOCTHI (TOHHENIN) U
aBTOJIOPO’KHBIE IYTEMPOBOJIbI, HAXOAIIUecs Ha OanaHce >KENe3HBIX JO0pOrT,
JIOJKHBI COJIEPKATHCSI B MCIIPABHOM COCTOSHUM M oOecredynBaTh O€30MacHbBIN
OpONyCcK TEIIEeX0J0B M aBToTpaHcmopra. Kpome Ttoro, coaepikaHue Bcex
COOPY)KEHUU JOHKHO 00ecrneuynBaTh MaKCUMAaJlbHO JUIMTEIBHBIA CPOK HX
CITYKOBI.

CopepxaHre HMCKYCCTBEHHBIX COOPYXEHHH MpeaycMaTpHBaeT TEKyllee
coJiepkaHue (Haa30p U pabOThl MO TEKYIIEMY COAEP>KAHWI0) U KalmuTalbHBIN
PEMOHT BceX coopykeHuH. OCHOBHBIM MPHUHIIUIIOM COACPXKAHUS SBISETCS
OpeIynpekICHNe  TOSBICHHWS ~ HEUCTPABHOCTEM W TIOBPEXKACHUU B
COOPYKECHHUSIX.

Ha »skcrmmyatupyemMbIXx HMCKYCCTBEHHBIX COOPYXKEHUSX YCIOBHS IS
BBIMIOJIHEHHSI BCeX paboT MO Haa30py M PEMOHTY KpailHe orpaHuueHbl. Bo-
MEPBBIX, MO BPEMEHH, TaK KaK padoTaTh MPHUXOAUTCS B HWHTEPBAIC MEKIY
MO€3/1aMH ¥ B HETPOIOJDKUTEIBHBIE TEXHOJOTHYECKHE «OKHa». BO BTOpHIX, MO
MecTy, T.e. B rabapure pabounmx ¢ OE30MaCHBIX 30H OCOOEHHO Ha
ANIEKTPU(UIIMPOBAHHBIX YyYacTKaX. B TpeTebux, B YCIOBHAX OcJaOIeHHUs

PEMOHTUPYEMOM KOHCTPYKIMU. B 4eTBEpTHIX, B MPOJOJIKUTEIBHOCTA LIUKIIOB
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paboTHI, T.€. K MPOMYCKY 0YEPETHOTO MOe3/]a PEMOHTUPYEMBIN 3JIEMEHT JIOJIKEH
ObITh MPUBENIEH B COCTOSIHUE, O€30mMacHoe Jis JBMXKCHHS. DT OrpaHUYEHUs
OoOyCJIOBJIEHbI TIpa(UKOM JIBIDKEHHMSI TO€3I0B M KOHCTPYKIIMEH caMux
COOPYKCHUHU.

[lo cpaBHEHHIO C YCJIOBUSIMH MPOU3BOJCTBA pPAadOT BHE JBUKEHUS
MOE37I0B, pabOThl HA JKCIUTyaTUPYEMBIX JHHHUSX TPeOYyrOT Oojiee YETKOH
MyHKTYyaJIbHOW OpPTaHM3aIliy Ha BCEX dTalax — OT MOATOTOBKHA K paboTaM o
ux 3aBeprieHUs. YToObl He HapymuTh rpaduk padOT W YCTAaHOBICHHBIH
MOPSIIOK TPOIYCKa TMOE3/I0B, HyXHA TIATeIbHas MOJArOTOBKAa K paboTam.
Heobxoaum mpexae BCero mpoeKT Mpor3BOJICTBA PadoT.

CnocoObl MPOU3BOJCTBA PA0OT M TEXHOJOTHUS JIOJDKHBI COOTBETCTBOBATh
YCIIOBHSIM TIPOM3BOJICTBA PabOT W oOecrmeynBaTh OE30MaCHOCTh JIBYDKCHHSI
Moe3/10B U 0e30MacHOCTH PpaldOoTaloIIMX, HaJJekKallee KaduecTBO pabdoT C
HAaMMEHBIIMMHU 3aTpaTaMu TpyAa U cpenctB. Kaxaplil paboTaromuii Ha CBOEM
pabodueM  MecTe  JOJDKEH  CTpOTro  coOJoaaTh  JEWUCTBYIOIIME  Ha
JKEJIE3HOJOPOKHOM  TPAHCHOPTE MHCTPYKIMH, TMPaBUiia, YCTAHOBJICHHBIM
MOPSIJIOK padoT.

KanutaibHblii pEMOHT 3KCIUTYaTUPYEMBIX COOPYKEHHU BBIMOJIHSAETCS 110
WHIUBUYyaIbHBIM TIPOEKTaM , pa3padaThiBAeMbIM Ha OCHOBE OOCIIEIOBAHHS
CHEIUATN3UPOBAHHBIMA TIPOCKTHBIMA OPTaHW3alUAMH. [IpOEKTHI BKIIOYAIOT
KOHCTPYKTHUBHBIE UEPTS)KH W TOSICHUTECIBHYIO 3alUCKy C pa3leioM II0
OpraHu3alud padOT M CXEMaMH BCIOMOTATEIbHBIX YCTPOWCTB, TpaduKamu
3aKPBITHS MIEPErOHA, CMETOM CTOMMOCTH PEMOHTA.

MaccoBble, MHOTOKPAaTHO IOBTOpsieMbie DPAOOThI, HE 3aBUCAILIUE OT
JeTanel KOHCTPYKIMH (OKpacka, TOPKPETHUPOBAHUE, IIEMEHTAIMs KIIAJKH,
pacliMBKa  I[IBOB M JIp.) BBINOJHSIOTCA MO J€hEKTHBIM BEIOMOCTSIM,
COCTaBJISIEMBIM IO pe3yJibTaTaM BECEHHEro U OCEHHEro OCMOTPOB, a CIOCOOBI
MIPOU3BOJICTBA ITHX PabOT OCYIIECTBISIOTCS MO OOIIECeTeBHIM HOPMATHBHBIM
JTOKyMEHTaM (TEXHOJIOTHYECKMM TpolieccaM | TmpaBuiam). [IpoekTHbIC
OpraHu3anuyd pa3padaTbIBAlOT TaKXKE THUIIOBBIE PpEIICHUS TMPOU3BOJICTBA
OTIIEJTPHBIX  BHJIOB  PAcCHpOCTPAHEHHOTO  PEMOHTa,  HampuMmep, IO
NEepPeyCTPOMCTBY MallbiX MOCTOB u TpyO. TumoBele pemieHus, Kak W
TEXHOJIOTUYECKHE TPOIECChl M TMPaBUIA, CO BPEMEHEM IEPEeCMAaTPUBAIOTCS C
y4eTOM  TIEPEIOBOTO  OIbITAa W  HAYYHO-TEXHWYECKUX  JOCTIKCHUH.
[TepeuncieHHas ToKyMeHTaIUs (MHIUBUIyIbHBIC MPOCKTHI, TEXHOJIOTHUCCKHEC
MIPOIIECCHI M MTpaBUJjia, TUITOBBIC PEIICHHUS) OXBAThIBACT MPE0OIa a0y 0 YacTh
PEMOHTHBIX pabOT, BBITIOJIHSIEMBIX B TIJIAHOBOM IOPSIIKE.

Jlns  paboT, BBINOJHAEMBIX MOCTOBOM  Opuramou, HeoOXoaumas

JAOKYMCHTAIUsA COCTABJICTCA Ha MCCTC — B JUCTAHIMU IIYTH C YYAaCTHCM
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MOCTOBOro Mactepa. Bo Bcex ciaydyasx MpOHM3BOACTBA paboOT Ha
AKCIUTyaTUPYEMON JMHUM HEoOXOoJIMMa THIaTeNIbHAass OTpa0OTKa IUTaHa
OpraHu3alliy U CrIoco00B MPOU3BOCTBA padOT, periiaMeHTa paboThl Ha O0BEKTE
U peXKMMa TPOIyCKa MOE3/I0B, TEXHUKH O€30MaCHOCTH U MPOU3BOJACTBEHHOM
cauutapuu. llmaH JomkeH, Npu BBHIOPAHHBIX CHOCOOAX W TEXHOJOTHH
IIPOU3BOJICTBA, BKIIIOYATh BECh KOMIUIEKC: MOJATOTOBUTEIBHBIX, OCHOBHBIX H
3aKJITFOYUTENBHBIX pa0oT.

B nmoarotoBuTEnpHBIM  NEPUOA  MPOU3BOAMTCS  3arOTOBKA  BCETO
HEOOXOAMMOro Il BBIMOJHEHUS paboT: MarepuaioB, HWHCTPYMEHTA,
MEXaHU3MOB U 00OpyJIOBaHUs, OOECIEYEeHUE HHEpPruei, H3rOTOBJICHHUE,
KOMIUJIEKTAllUsI M YCTAaHOBKAa  BCIIOMOTATENIbHBIX  IMPHUCIOCOOJICHUN |
00yCTpOICTB.

B 0oCHOBHOI1 TepHOJl BBINOJIHSAETCS BECh KOMIUIEKC IIEJIEBBIX padOT Ha
o0bekTe peMoHTa. K OCHOBHBIM paboTaMm Takke OTHOCUTCS MIPUBEICHUE MMYTU U
COOPYKEHUI B JKCIUTyaTallMOHHOE COCTOSIHME, OOECIEUYMBAIOIIEE IPOIYCK
IIOE3/10B.

K 3axntountenbHbIM paboTaM OTHOCATCS: JEMOHTaX BCIIOMOTaTEIbHBIX
KOHCTPYKUMH UM  00yCTpPOMCTB, YOOpKa 3JIEMEHTOB JIEMOHTHPOBAHHbIX
KOHCTPYKIMH, HEUCIOJIb30BAaHHBIX MaTEpHUalOB, MPUBEACHHE B HaAJICKAIIUI
BUJT 00BEKTa U MPUOOBEKTHOTO YUacTKa.

[Inan pabot odopmisieTcss B BUIE JIMHEWHOIO KaJeHAApHOTo rpaduka c
rpaguueckuM H300paKE€HUEM MPOJOJDKUTEIBHOCTA BBINOJHEHUS KaXKIOM
omepanuu. [lo kaxmaoMmy Buay pabOT [ODKHBI OBITh yKa3aHbl 00BEM U
IPOAOKUTEIBLHOCTh PabOT, COCTAB 3B€HA U COCTAB OpHUTrajibl UCIIOTHUTEIECH.

Ha Becp mepuoa peMOHTa ONpeAeNnseTcsl PEeryiaMeHT BBIMOJIHEHUs paboT
Y PEKUM IPOITyCKa MOE310B I10 PEMOHTUPYEMOMY YUYaCTKY, T.€. IOPSAOK U
CKOPOCTh CJI€IOBaHUs MOe30B. be3onacHOCTh JBUXKEHHSA MOE30B BO BpeMs
pabor  obecneuywBaeTcs  BBINOJIHEHHWEM  pabOT  MOJ  PYKOBOACTBOM
OTBETCTBEHHBIX JOJDKHOCTHBIX JIMII U B cooTBercTBUM ¢ [IpaBuiamu
TEXHUYECKOU IKCIUTYaTallMH JKEJIE3HBIX 10por PO.

OT kauecTBa BBIMOJIHEHUS PEMOHTHBIX U CTPOUTENBHBIX PaOOT 3aBHCHUT
HE TOJHKO 3(P(HEKTUBHOCTH 3aTPAYCHHBIX CHUJI M CPEJACTB, HO M 0€30MacHOCTD,
Oecriepe0OMHOCTDh JIBIKCHMSI TIO€3/10B, JOJITOBEYHOCTh IMOCTPOCHHBIX HIIN
OTPEMOHTHUPOBAHHBIX COOpYKeHHM. Hannexamee KadyecTBO PEMOHTHO-
CTPOUTEIBHBIX pabOT oOecneynBaeTcs, IPekae BCEro, KBaIU(PUIUPOBAHHBIM U
TUIATENbHBIM  BBIMOJHEHUEM  pabOT MO  YTBEPXKIAEHHBIM  IPOEKTaM,
TEXHOJOTMUECKUM TMpolleccaM, TEXHUYECKUM YKa3aHUAM M TpPeOOBaHUSAM K
IPOU3BOJACTBY pabOT; MPUMEHEHHEM COOTBETCTBYIOIIMX W KaueCTBEHHBIX
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MaTepHaioB, TEXHHYECKUM HAJA30pOM, KOHTPOJEM 3a KaueCTBOM BBHITIOJIHCHUS
paboT, COOTBETCTBYIOIICH MPUEMKOM B SKCILTyaTaIUIO 3aKOHYEHHBIX O0BEKTOB.

KauecTBO  Tekymiero - peMoHTa,  BBINOJHSIEMOTO  MOCTOBBIMH
(TOHHENBHBIMHU) OpHragamMu , KOHTPOJIUPYETCS MOCTOBBIMU (TOHHEJIBHBIMH )
MacCTEepaMHU.

KanutanbHO OTPEMOHTHPOBAHHBIE W BHOBBH IOCTPOCHHBIE OOBEKTHI
JOJDKHBI  OBITh TpOBepeHBI. [IpUTOTHOCTh MX K IIUTEIBHOW DKCILTyaTaIluu
00OCHOBBIBAETCS TOKyMEHTAJIBHO.

§33. Buabl M CPOKH 0CMOTPA MCKYCCTBEHHBIX COOPY KEeHHUit

3a BceMu 0€3 UCKIIOUEHHS HWCKYCCTBEHHBIMH COOPYXEHUSMU Ha
INPOTSKEHUH BCEro IMepuoja HX HJKCIUTyaTallMd JOJDKEH MPOU3BOIUTHCS
CUCTEMATUYECKUN HAJ30P, BKIOYAOIIUI:

. OCMOTpBI, OCYIIECTBIISIEMbIE OOXOJUUKAMH SKEJIE3HOI0POKHBIX
IIyTeW U UCKYCCTBEHHBIX COOPYKEHU;

. TEKYLIUE OCMOTPBHI,
. NEPUOINYECKUE OCMOTPHI;

. 00cJIeJOBaHMS M MCIIBITAHHS,

. crierMaibHble HAOMIOACHUS (BKIIIOYash HEMPEPbIBHBIA MOHUTOPHUHT)

Y IpYyTHE OCMOTPBHI.

OCMOTp HCKYCCTBEHHBIX COOPYKEHHM MPOU3BOJIUTCA OOXOAUYUKAMU
JKEJIE3HOJOPOXKHBIX IYTEM W HCKYCCTBEHHBIX COOPYXKEHHM, a NpuU UX
OTCYTCTBUM — OpuragdpaMd NyTH WU KBAIU(PUIUPOBAHHBIMU MOHTEpaMU

MyTH.
[{enssMu TEKYyIITUX OCMOTPOB SIBJISTFOTCSI:
. HaOJI0ICHHUE 32 OOITUM COCTOSIHUEM MCKYCCTBEHHBIX COOPY)KCHHIA,
. BBISIBJICHHE BCEX HEUCIPABHOCTEH C BBIJCICHUEM TPEOYIOIINX
HE3aMeIJTUTEILHOTO YCTPaHEHUS,
. oTpejieNieHre 00beMa HEOOXOJUMBIX PEMOHTHBIX padoT,
. KOHTPOJIb BBITIOJTHCHHUS HaI30pa W COACPIKAHUSA OO0XOTIMKAMU

JKEJIE3HOIOPOKHBIX TYTEM M HMCKYCCTBEHHBIX COOPYXKEHHM, a TakKxKe
WHCTPYKTUPOBAHUE STUX PAOOTHUKOB.

TexkymeMy OCMOTpY MOIBEPrarOTCA BCE YaCTH  MCKYCCTBEHHBIX
COOPYKEHHUH: PEJIBCOBBIM IIyTh, MOCTOBOE IIOJIOTHO, NPOJIETHBIE CTPOECHUS,

OIIOPHBIC YaCTH, OIIOPHI; IMOPTAJIbI U 06z[em<a TOHHGJ’IGFI; OI'OJIOBKH M 3BCHbIA
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TpyO; KOHYCHI HACHITIH, PyCJia, BKIIOYAsl YKPEIUICHUS, JIOTKU, PETYISIIUOHHBIE U
OeperoykpenurenbHble coopyxkeHus. K TekyieMy ocMOTpy OTHOCSITCSI TakKe
HaAOJIOICHUS 32 PEKUMOM BOJOTOKOB U 32 00pa30BaHUEM HaJIe/IeH.

Tekymue OCMOTpPbI HCKYCCTBEHHBIX COOPYXEHHU  OCYIIECTBIISIIOT
Opuragupsl MyTH, JOPOKHBIE W CTaplliMe JIOPOKHBIE MacTepa, HadaIbHUKH
Y4acCTKOB, Opuragupbl MO HCKYCCTBEHHBIM COOPYXEHHUSM, MOCTOBBIC
(TOHHEJBHBIE) MAcTepa, HAYAJIbHUKU M 3aMECTUTENId HAYaJbHUKOB NUCTAHIUN
NyTH WIA MOCTOBBIX JUCTAHIMA Ha 3aKpPEIUICHHBIX 33 HUMM YYacTKax,
YCTaHABJIMBAEMbIX HAYaJIbHUKOM JUCTAHIWHU IyTHU WA MOCTOBOW JUCTAHIINH.

MocToBO#i (TOHHENBHBINA) MacTep WIH MOJ €r0 PyKOBOJCTBOM Opuraaup
[0 MCKYCCTBEHHBIM COOPYXEHUSIM JOJDKEH IPOU3BOAUTH TEKYIIHM OCMOTP
MCKYCCTBEHHBIX COOPYKEHHI B Mpejenax JUCTAHIUK MyTH WIH 3aKPEIJICHHOTO
€My y4yacTKa B CPOKH, YCTaHABJIMBAacMble HAYaJIbHUKOM JIUCTAHIIUU MYTH WIH
MOCTOBOM JUCTAHIIMHM JUISI KaXJOrO0 COOPY>KEHHS B 3aBHCUMOCTH OT €ro
COCTOSIHUS, C YUETOM CJICIYIOIIHNX TPEOOBAHUIA:

. IpU  UCIPABHOM  COCTOSIHMM  JKEJIE3HOJAOPOKHBIE  TOHHEIIH,
METaJUIMYECKHUe, MKEIe300€TOHHbIE M KaMEHHBIE MOCTBI U TPYOBl HYKHO
OCMaTpUBaTh OJMH pa3 B TPU MecCAIla, a JCPEBSIHHbIE MOCTHI U TPYOBI, a TaKXKe
MEIEX0HbIE MOCTHI (TOHHEIMN) — OJWH pa3 B MECSIIL;

. TS CJTa0bIX U Ie(PEKTHBIX UCKYCCTBEHHBIX COOPYKEHUHN BIPEAb 10
yCTpaHEHUsI HEUCIPABHOCTEH, yrpoXkKaromux 0€30MacCHOCTH JBUKEHUS MOE3/10B,
a Takke ISl COOPYKEHUM, HAXOMSIINXCS B PEMOHTE, YCTaHABIMUBAIOTCS 0oJiee
4acThle CPOKU OCMOTPOB BIUIOTH JIO HETIPEPHIBHOTO HAOIOICHUS;

. MPOJIETHBIE CTPOEHUS, pacCUMTaHHble MO HopMmaM 1925 roma u
Oonee paHHMM, a TaKXKe€ C HU3KMM KJIACCOM MO TPY30MOIBEMHOCTH, HYKHO
OCMaTpUBATh HE PEKE OJHOTO pa3a B JIBa MeCSIIa;

. MPOJICTHBIC CTPOCHUS, YCUJICHHBIC CBApKOM, a TaKXe IMPOJIETHBIC
CTPOCHHUSI MOCTOB, HaXOJAIIMXCS B CEBEPHBIX YCIOBHUSIX W HE OTBEYAIOIIMX
COBPEMEHHBIM TPEOOBAaHUSIM K KOHCTPYKLMSIM CEBEPHOTO HCIOJHEHUS,
HE0OXOIMMO OCMAaTPUBATh B 3UMHEE BPEMSI HE PEKE OJTHOTO pa3a B MECAIL;, IPH
ATOM OTHEJbHbIE BJIEMEHTHl CTapblX MPOJIETHBIX CTPOCHUN MO HOpMaMm
npoekTupoBanust 1925 rToma W paHee, TOJBEpPKEHHBIE HAMOOIBIINM
JTUHAMUAYECKUM BO3JCHCTBUSAM (IIPOJIOIBHBIC U TOMEPEYHbIC OANKU MPOE3KE
YacTH, Y3Jibl IPUKPEIICHUSI TIOJIBECOK U JIPYTHE) MPHU TeMIIepaType Hapy>KHOTO
Bo3ayxa Huxke mMuHyc 30 °C HeoOX0AMMO OCMaTpUBaTh B 00Jiee YacThie CPOKH,
yCTaHABJIMBA€Mble HAYAJIIbBHUKOM JIUCTAHIIMU MyTH (MOCTOBOW IHMCTAHIIMU) B
3aBUCHUMOCTH OT COCTOSIHUS MPOJIETHBIX CTPOCHUH, ONbITa UX AKCIUTyaTalluu U
PEKOMEHIAIMI TOPOKHON MOCTOMCIBITATEIIbHON CTAHIIHH.
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bpuragupbr myTH, JOpPOXKHBIE W CTapiIive JOPOKHBIE MacTepa,
HAaYaJIbHUKW YYaCTKOB, HAYAJIbHUKK W 3aMECTUTEIM HAYaJbHUKOB JMCTAHIIMMA
OyTH TPOBOJAT TEKYIIME OCMOTPHI MCKYCCTBEHHBIX COOPY>KEHHH B TOpSJIKE,
YCTAaHOBJICHHOM PYKOBOJSIIUMHU JIOKYMEHTAMU. 3aMECTUTENU HaydalbHHUKA
MOCTOBOM JHCTAHIIMA W HAYAIBHUKHA YYaCTKOB MOCTOBOW JWCTAHIINH WIIH
3aMECTHUTENIb HAYaJIbHUKA JWCTAHIIMHM IyTH TIO0 WHXCHEPHBIM COOPYKECHUSIM
JOJDKHBI OCMATpPUBaTh Bce OONBIIME W CPEIHHUE MOCTBHI, TOHHEIM U BCE
nedeKTHBIC COOPYKEHUS, a TAKKE PEMOHTUPYEMBIE COOPYKCHHSI HE PEXKE YEM B
CPOKH, YCTAaHOBJICHHbIC HAYaJIbHUKOM JHCTAHIMM [JJII OCMOTpa 3THX
COOPY>KEHUI MOCTOBBIM MAacTEPOM.

B nepuon nuBHEl U poItycka BECEHHETO MaBOAKA TOPOKHBIE, MOCTOBBIE
W CTapiide TOpPOKHBIC MacTepa, Ha4YaJlbHUKH Y4YacTKOB, OpHTaguphl MyTH H
Opuraavpbl TO WCKYCCTBEHHBIM COOPYKCHHSAM JIOJDKHBI OCMaTpUBaTh M
MPOBEPSATH COOPYKEHUS IO Mepe HEOoOXOAUMOCTH JUisl OoOecreyeHus
O0ecniepeOoHOr0 U 6€30MaCHOTO IBUKEHUS MOE3/0B.

Ha yuacTtkax, rie HaOJIIO[arOTCSl CUIIbHBIE JIUBHU, TIEpE]l HACTYIIJICHUEM
JIMBHEBOI'O IMEPUOJIA W TOCIIE €ro OKOHYAHMS, a TaKKe IMOCJe 3eMJICTPSICEHUMN
cwioi 4 Oamta u Ooisiee, MPOBOASITCS JTOTOJHUTEIBHBIE CIUIONIHBIE OCMOTPHI
HUCKYCCTBEHHBIX  COOPYXCHUH  HAYAJIbHUKOM  JUCTAaHIIMA TyTH  (€ro
3aMECTHUTENIEM WJIM TJIAaBHBIM WH)XCHEPOM JIHCTAHIIMU ITyTH) WM HAYaIbHUKOM
MOCTOBOM JHCTAHIIMU C y4aCTHEM MOCTOBOTO MacTepa, HavdaJlbHMKA Yy4acTKa,
CTapIIero JOPOKHOTO U JJOPOKHOTO MacTEPOB.

Pe3ynprarel TEKylIETO OCMOTpPa HCKYCCTBEHHBIX COOPYXEHHUH C
ONMKMCAHWEM OOHAPYXKEHHBIX HEHWCIPABHOCTEW U  yKa3aHueM oObeMa
HEOOXOJMMBIX PEMOHTHBIX PA0OT 3aHOCATCS MOCTOBBIMH MAacT€paMU M
OpuraaupaMu 1Mo UCKYCCTBEHHBIM COOPYKeHMsIM B KHUTY 3amucu pe3ylibTaToB
OCMOTpa MCKYyCCTBEHHBIX coopyxeHuir (I1Y-30), koTopyro exeMecsyHO
MIPOBEPSICT U TOANMKUCHIBACT HAYAJIbHUK JUCTAHITUHU ITyTH (€r0 3aMECTUTENh) WITH
HayaJbHUK MOCTOBOU AUCTAHIIUU (€T0 3aMECTUTEID ).

3amecTUTeNb ~ HayaJdbHUKA  JUCTAHIIUA IYTH TIO0  HHXXKEHEPHBIM
COOpY)KEHUSM Takke BemeT KHury 3amucu  pe3yiabTaTOB — OCMOTpa
VCKYCCTBEHHBIX COOPYKEHUM.

Haubonee cyiecTBeHHbIE TOBPEKIACHUS, BBISBICHHBIC MPU TEKYIIHX
OCMOTpaxX, a TaKXe Pe3yJbTaTbl OCMOTPOB TOCJE 3EMJICTPSICEHUN U CHIIBHBIX
JUBHEH, 3aHOCATCS B KHUTH MCKYCCTBEHHBIX COOPYKCHHIM.

[Tepunonnueckre OCMOTPBI BCEX HMCKYCCTBEHHBIX COOPYKEHHUU JOJKHBI
MPOU3BOJUTHCS HAYATHHUKOM JUCTAHIIMA TMYTH (€ro 3aMECTUTENSIMU WA
[JIaBHBIM WHXEHEPOM JUCTAHIIMU TMYTH) WIA HAYAIbHUKAMUA Yy4YaCTKOB

MOCTOBOM JHCTaHIMU C Y4YaCTUEM MOCTOBOIO (TOHHEIBHOIO) MacTepa,
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HavaJlbHUKA Y4acTKa, CTapLIEro JOPOKHOTO U JIOPOKHOTO MAacTEpPOB B CPOKH,
YCTaHOBJIEHHbIE HAYaJIbHUKOM CIYXKObl IyTH B 3aBUCUMOCTU OT COCTOSIHUS
COOpPYKEHMI, HO HE peXe JBYX pa3 B I0Jl — BECHOU (IIOcie MpOoXoja BBICOKHUX
BOJI) M1 OCEHBIO.

Pe3ynbTathl nepuoAMYECKUX 0CMOTPOB O(OPMIISIIOTCSI aKTaMU, 3aHOCSITCS
B KHury 3anucu pe3yapTaToB 0CMOTpa UCKYCCTBEHHBIX coopyxenuit (I1Y-30), a
Takke B KHUTM MCKYCCTBEHHBIX COOPYXEHHM C MEPEUHCICHUEM BBISBICHHBIX
nedeKkToB M yKazaHHEM O0beMa U CPOKOB TPeOYyeMBIX PEMOHTHBIX paldoT.
VYka3anHble akTbl U KHUTM NOANUCHIBAIOTCS PYKOBOAMUTEIEM AUCTAHLUU ITyTH
WIM MOCTOBOM AMCTaHILMH, MIPOU3BOJUBLIMM OCMOTpP, 1 MOCTOBBIM MacTEpOM.
[Ipy BbIABICHMM ONACHBIX MOBPEXIACHUM, Kpome 3anucu B Kawurax
UCKYCCTBEHHBIX  COOPYKEHHUH COCTAaBIACTCA OTYET WM  3aKJIIOYCHUE,
IPECTaBIsIEMOE B CIIYKOY Iy TH.

Pe3ynbpTatel MpPOBEAEHHBIX OCMOTPOB MCKYCCTBEHHBIX COOPYKEHUH,
JaHHBIE O TUTAHUPYEMBIX M BBITIOJHEHHBIX pab0Tax Mo TEKYIIEMY COAEPIKAHHIO
U PEMOHTY HCKYCCTBEHHBIX COOPYXEHHH, IOJKHBI OBITh BHECEHBI B 0a3y
naaueIx ACY UCCO.

§34. OcHOBHbIE HEMCIIPABHOCTH HCKYCCTBEHHBIX COOPYKeHHM U
nepeyeHb padoT Mo UX YCTPAHEHHIO

Ycunenue memannuuecxux npojienHsvlx CI’I’IpOQHUIZ.

B crapeix mponeTHbIX CTPOCHUSX CIa0bIMU OBIBAIOT HE BCE, a JIMIIb
HEKOTOpBIE JJIEMEHThI M WX mpukperuieHus. [loutu Bcerma cnabbl Oanku
mpoe3xer yactu, a B pepMax — OTIETbHBIE DJIEMEHTHI PEIICTKU WJIU TOSICOB,
HO HEPEJIKO TE U APYTHE.

Henocrarounas IPy30M0IbEMHOCTh 3JIEMEHTOB OOBSCHSETCS
MOHMWKEHHOW MPOYHOCTHIO (Majoil MIOHIAJbI0 CEUYECHHUS! AJIEMEHTOB), MaJloil
BBIHOCJIUBOCTBIO OCOOCHHO TMPU 3HAKOMEPEMEHHBIX YCWIMSIX, H3JIUIIHEH
TMOKOCTBIO (UTO 4Yalie ObIBACT y CHKAThIX AJIEMEHTOB (PepM, a TakkKe y CBS3Eil).
B cnabblx MNPUKPEIUICHUSX CIUIIKOM TOHKH COCIUHSIEMBbIE JIMCTHI W,
CJIEIOBATEIbHO, BO3HUKAET OOJBIIOE CMSITHE WX  3aKJCNKaMH, WM
HEJIOCTATOYHO YHCJIO, CEUCHUE 3AKIIETIOK.
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B Takux ciydasx rpy30mnoJbeMHOCTh MOKHO TMOBBICHUTH BOCIIOJHEHHEM
IUIOIIAAN CEUYEHHUs, MNPUCOCAVMHUB K CTApOMYy OJJIEMEHTY HOBBIM MeTal
(IONOJIHUTENLHBIC JIUCTHI, YTOJIKH), @ TAKKE YBEJIMUCHUEM YKCIIa WM IUaMETpa
3aKJIEeNOK B MpUKperuieHusx. [[oOaBieHne meTtamia K CTapblM JIeMEHTaM —
OCHOBHOM M paclpoCTpaHEeHHbIM crnocod ycuienus (puc. 34.1, a). 3pech
IIPOYHOCTh U JKECTKOCTb AJIEMEHTOB YBEIMYMBAIOTCA 0€3 U3MEHEHHUS CUCTEMBI
MPOJIETHOTO CTPOEHUSI.

Ho wucnosnp3oBaTh cinaboe NPOJETHOE CTPOEHUE MOKHO U CHUIKEHUEM
yCWINM B DJEMEHTaX, H3MEHHMB CHUCTEMY MIPOJETHOTrO CTpoeHus. Takux
croco0oB HeckoJyibko. Ecnu, Hampumep, Mmoj MpOJIETHOE CTPOCHHUE IOJBECTH
OJIHY WJIH HECKOJIbKO TPOMEXYTOYHBIX OIOp, TO OHO TMPEBPATUTCA B
Hepa3pe3Hoe ¢ MeHbIUMHU mposietamu (puc. 34.1, 6), a ¢ yMeHBIICHUEM
IpOJIeTa PE3KO CHIKAOTCS yCHIIUA B pepmax.

[TogoOHO 3TOMY OOBEAMHSIOT CMEXKHBIE pa3pe3HbIC NPOJIETHBIE CTPOEHUS
B OJIHO HEPAa3pe3HOE, COCNUHSS UX MOSICAMH HaJ MPOMEKYTOUYHBIMHU ONOPAMH
(puc. 34.1, B). Ilpu 5TOM TOXE, XOTSI U MEHbIIIE, CHIKAIOTCS YCUIIUS B TOsiCax,
O0COOEHHO B CPEHHUX YACTAX IPOJIETOB.

Yeunust B ¢depMax MOXKHO YMEHBIIUTh TaKXKe YCTPONUCTBOM TPETHETO
1osica, KOTOPBIM 3aKpeIUISIIOT K KOHIIAM KaxKJI0i (epMbl M pacrnojiararoT B
IJIOCKOCTH (PepMBbl, UTOOBI OH HE MEIIaJl €3]1e, T. €. TP €3/€ MOBEPXY TPETUI
nosic ctaBsAT cHu3y (puc. 34.1, 2). B 1anHHOM ciydae OH MOJMUPAET MPOJIETHOE
CTPOEHHUE CTOMKAMM, UCTIBITHIBASL CAM PACTSKEHHE, IOATOMY €0 Ha3bIBAIOT €IIIe
LHEeNnbl0, a WHorga mmpeHreneM. IIpu e3ge mMOHHM3Yy €  OTrpaHUYECHHBIM
MOJIMOCTOBBIM Ta0apuUTOM TPETUI MOSAC pacroyaraloT cBepxy (puc. 34.1, 0). B
JaHHOM ciy4yae ¢epma TOJBEIIeHa K TPEeTbeMy TMOsCY, KOTOPBIU, SIBIASICH
ruOKOM apKOM, UCTIBITHIBAET CXKATHE.
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Pucynoxk 34.1 — Ycunenne MeTauIndecKux Gepm:
1 — MeTann ycusneHus; 2 — JOTOJHUATENBHAS OTIOpa ; 3 — COSMHHUTEIBHBIE AIIEMEHTHI; 4 — MIMPEHTeNb
IIPH €3]1¢ TIOBEPXY ; 5 - MIMPEHIeJb IPU €3/I¢ TIOHU3Y.

[IpeBparmienre paspe3HbXx (GepMm, B HEpa3pe3HbIE, YCTAHOBKA TPETHETO
nosica, U3MEHSSI TaK WJIM WHAYe CUCTEMY MPOJIETHOTO CTPOCHMUSI, MPECICAYIOT
OJIHYy 1€ — YaCTHUYHO pasrpy3uTh (PepMbl MU TEM CHU3HWTHh YCHJIHS B HX
AJIEMEHTaX OT HAarpy3KH, a 3HAYUT, U COKPATUTHh paOOTHI MO YCHUJICHUIO CaMUX
DJIEMEHTOB.

JIOCTOMHCTBO pasrpy3ku (epM — B BBINOJHEHUHW OCHOBHOTO 0OBEeMa
paboT HE3aBUCHMO OT JBIDKCHMSI TOE370B. TakoBO, HampuMep, BO3BEICHHE
JOTIOJTHUTENBHBIX OTOpP, YCTPOMCTBO TPETHErO MOsCA, KOHCTPYKIHS KOTOPOTO
MOKET OBITh H3TrOTOBJICHA JAKE Ha 3aBOJIC.

JIpyroe TOCTOMHCTBO 3THX CIIOCOOOB B TOM, YTO OHU ITO3BOJISIOT CHU3HTH
ycuwnuss B (epmax HE TOJBKO OT TMOE370B, HO M OT COOCTBEHHOTO Beca
NpOJeTHOTO CTpoeHms. [lmst sToro, Hampumep, HEpa3pe3Hoe TMPOJIETHOE
CTpOEHHE TOJIKIMHHUBAIOT Ha TIPOMEKYTOYHOM OIOpe, TPETHH TOSIC TIPH
MOMOIIIM JIOMKPAaTOB TPEIBAPUTEIFHO HATATUBAIOT, KOTJA OH PACTSHYT, WIH
00XUMarOT (KOTJa OH CXaT) U B TAKOM COCTOSTHUU 3aKPETUISIIOT Ha MPOJETHOM
ctpoenun. [loaneproe (MM MOATIHYTOE) TAKUM O00pa30M IMPOJIETHOE CTPOCHHUE,
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€CTECTBEHHO, MepeaaeT 4YacTh COOCTBEHHOTO Beca Ha KOHCTPYKIIMIO yCHUJICHUS.
[Ipn ycunenuu noOaBieHUEM MeTallla K CEYEHHUIO AJIEMEHTa Takas pa3rpys3ka
OTCYTCTBYET.
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Pucynok 34.2 - Ycunenue 6anok mpoe3xel 4acTu MoCTaHOBKOM:
1 — IOMOJHHUTENLHBIX 0AJI0K; 2 — CTOEK

HecMoTpst Ha TOCTOMHCTBA, CIOCOOBI YCUIIEHUSI C Pa3rpy3KOM MPOJIETHBIX
CTPOEHUI BCE K€ HEMOMYJSAPHBI: OHU JOCTATOYHO TPYAOEMKH M T'POMO3IKH.
Hanpumep, ycTpolCTBO HOBBIX OIOP JOBOJIBHO CJI0KHO U HE BCET/Ia BO3MOKHO
13-3a CTECHEHMS PyCJIa PEKH.

OOmuii HEeTOCTaTOK CIOCOOOB YCUJIEHHSI C U3MEHEHMEM CHUCTEMBI CO-
CTOMUT B TOM, YTO, pasrpyxas camu (epMbl, OHHM HE H30aBJISAIOT OT He-
00XOAMMOCTH yCUJICHUS OallOK MPOE3KeN 4acTu — OObIYHO HamboJiee ciadbix
aneMeHTOB. [IoHATHO, MOAO00HBIE CITOCOOBI MPUMEHUMBI U JUIsl TPOE3KEN YacTH.
Tak, MOXHO YCTaHOBUTbH HOBbIE OQJIKH JOMOJIHUTENBHO K CYIIECTBYIOIIUM (pHC.
34.2, a), mojBecTHW TMOJ TMOMEpPEUHble OajaKW IIMPEHTEeNd WIA CTOUKH C
OMMpaHUEM Ha y3Jbl MOMEPEUYHBIX CBszel Mexay pepmamu (puc. 34.2, 6). Ho
3TO YK€ JOIMOJIHUTENIBHOE U HE caMoe 1ielecoo0pa3Hoe yCUIICHHE.

Opnako u B ¢epmax crmocoObl YCHICHHUS C Pasrpy3KOH, BBI3bIBAs Tie-
pepacnpeneneHie yCWIni B aeMeHTaX, TpeOyoT MpUcroco0IeHNs HEKOTOPBIX
AJIEMEHTOB K HOBBIM YCJOBHUSIM JKcIulyaTanuu. Hampumep, B Hepas3pe3Hoid
bepme Haa MPOMEKYTOUHOU ONOPON HMKHUI paHee pacTSHYTHIN MOSC MPEeKHEH
pa3pe3Hoi (hepMbl CTAHOBUTCSI CXKAThIM M TpeOyeT W3BECTHOTO ycuieHus. Hax
ATOM e Omopoi TpeOyeTcs, KaK MPaBUIO, YCHWINTh OIMOPHBIE CTOUKH H
PacKoCHI.

OTHUX HEAOCTATKOB JIMIIEHO MO3JEMEHTHOE YCHUJICHUE, T. €.
HEIMOCPEICTBEHHBIM YBEJIMUEHUEM CEUEHUMN AIIEMEHTOB.

Bri6op cnocoba, kak U 11e51eco00pa3HOCTh CAMOT0 YCUJICHHUS, 3aBUCHUT OT
MHOTHX YCJIOBUH. Pemaroiniee 3HaueHUE UMEET TPYHAOEMKOCTh U CJIOXKHOCTh
paboT, o0Imiee COCTOSIHUE MOCTa, BO3MOXKHAsl CTENEHb TOBBIIICHUS €ro
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rPy30M0IbEMHOCTH, MEPCIEKTUBBlI NAIbHEHIIEH S3KCIUTyaTalluh— HW3MEHEHUE
Harpy30K, MOJAMOCTOBBIX Ira0apyuTOB U T. JI.

Hakonen, Bcskoe ycHIIeHHE HEONPaBIaHHO, €CIU €ro CTOMMOCTh He-
CYIIIECTBEHHO MEHbIIIE CTOMMOCTH YCTAaHOBKHM HOBOTO IMPOJIETHOTO CTPOCHHUS, a
IIPOU3BOJICTBO PA0OT HEJOIYCTUMO OCIIOXKHSIET SKCIUTYaTalUIO.

[IpakTyeckn MOCTBHI YCHJIMBAIOT, KOTJa 3aTpaThl HOBOIO MeTalia C
Y4eTOM BBITIOJIHCHUS HEOOXOAMMOTO PEMOHTa W yCTpaHEHHWs HEraOapUTHOCTH
(mogbeMKa BEpXHUX TMOMEPEYHBIX CBSI3eW ISl DICKTpU(DHUKAIMK) HE
npesbimatoT 15—20% Beca mposieTHOro crpoeHus. KOHCTpYKIUIO yCUIICHUS
NPUHUMAIOT BBIMOJHUMYIO TOJ JBMKEHHEM TO€370B M B KpallHEM ciydae B
HEIPOJIOJKUTETLHBIE «OKHAY.

Ilosnemenmuoe ycuneHue npojiemnsvlx cmpoeﬂuﬁ

[losnneMeHTHOE YCUJIEHUE MPUMEHSIOT Uil Pa3HbIX THUIOB MPOJETHBIX
CTPOEHMH JHOOBIX MPOJIETOB.

Meramn ycwieHHs] TNPUKPEIUISIOT K TNPEeKHEeW KOHCTPYKIUU OOBIYHO
3aKJenKaMu. B TOBOEHHBIE TOJBI HUCMOJb30Bajach M CBapka. Temepb BMECTO
3aKJIENIOK BCE IIMpPE MPUMEHSIOT BBICOKONMpOuYHble Oontel. He ycrymas B
HAJIC’)KHOCTH, OHU y/1I00HEE 3aKJICNOK, 0COOEHHO B CTECHEHHBIX YCIOBUSX.

Capka ymnpolaer u yckopsieT paOoThl, TaK KaK OTIaJaeT KpOMOTIUBas
pa3MeTKa MO 3aKJIENOYHBIM OTBEPCTUSM B CTApOM KOHCTPYKUMU U CBEPJICHUE
HOBBIX OTBepcTuil. OgHAKO HaJEXKHAs CBapKa IOJydaeTcs, Kak IpaBUiio, B
MPUMEHEHUU K CIELHAIbHBIM CTaJIsIM, OTJIIMYHBIM MO COCTaBy U CBOMCTBaM OT
MeTajlla cTaphiX MOCTOB. llosiBieHME B pslie cly4yaeB TpPELIMH B IIBax H
METAJIJIE D3JIEMEHTOB C MPUMEHEHUEM CBAPHBIX COCJIMHEHUN NPUBEIO B
JalbHEHIIEM K OTKa3y OT UCIOIb30BaHUS CBAPKHU NPHU YCUICHUH.

Mexay Tem Oofblas *eCTKOCTh CBAPHBIX COEIUHEHHMN 0C000 yMecTHa
npu ycuwieHud. M3-3a nogaTiimBocTu 3akiienok 3p(HEeKTUBHOCTh UCTIOIb30BAHMS
HOBOTO MeTasuia cHikaercs Ha 5—10%. B aTom oTHoOmIeHHM cBapka, a 3aTeM H
BBICOKOTIPOYHBIC OOJITHI OJIArONpHUsTHEE 3aKJICTIOK.

B Gonpiieit Mmepe, olHaKO, HOBBIM METaJT HEJOUCTOIL3YETCS, €CIU OH
MIOCTaBJICH HAa MOIIHBIN 3JIEMEHT, HE pPa3TPyKEHHBbIH OT COOCTBEHHOTO Beca
CTapoi KOHCTPYKIMU. B 3TOM cilydae HanpsbKeHue OT Moe3/10B OyIeT MPUMEpPHO
OJIMHAKOBbIM B HOBOM M CTapOM MeETaJlIe, MOCKOJbKY OHU OOBEIMHEHBI U
OJIMHAKOBO Je(POpMHUPYIOTCS 1MOJ Harpy3kod. Ho crapeiif MeTamn cBepx 3TOro
€lle HarpyeH MOCTOSIHHOM HArpy3KOW M MO3TOMY, KOT/ia MOJHOE HANPSIKEHUE
B HEM JOCTHTaeT HaMOOJBIIET0 JOMYCTUMOTO HANpPSKEHUS, HOBBIM METaJll

OyJeT 3HAYUTEIBHO HEMOHANPSDKEH. Takoe HEeIOMCHOJb30BaHHE MPOYHOCTH
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HOBOTO MeTajula TeM OOoJjblle, YeM OOJBIIYI0 YacTh COCTAaBISIET MOCTOSHHAS
Harpy3ka /IS JaHHOTO JJIEMEHTa, T. €. OHO BO3PacTaeT C YyBEIWYCHUEM
nposeToB. UTOOBI JIydIlle KCIIONB30BaTh HOBBIM METAI MyTEM IMepenadyd Ha
HETO Beca CTapoOdl KOHCTPYKIMH, B OTACIBHBIX CIy4asX MPUMCHSIIOT
CHelHMaNbHBIE HATSDKHBIE YCTPOWCTBA, BPEMEHHBIE pasrpy304YHbIE OIMOpPHI U
noaMocT. B Gankax mpoeskeill yacTH ¢ WX MajbIMU MPOJETaMU U B JAPYTUX
noTOOHBIX 3JIEMEHTax (HampuMmep, MOABECKax), Ha KOTOPhIE ACHCTBYET Mablid
COOCTBEHHBIN BEC, €T0 BIUSHUE HECYIIIECTBEHHO.

banku mpoezkeil 4acTu yalie BCETO yCHIMBAIOT, HAKJICIBIBAs JINCTHI Ha
UX Tosica JJIsl YBEJIMYCHUS TPOYHOCTH TI0 U3THOY .

B mpomonbHBIX Oankax ¢ MoscaMd TOJBKO W3 YTOJKOB, KaK 3TO YacTo
JIeNanoch paHee, MOCTaBUTh JUCTHI MPOCTO.

Ocnab6nstor nanvarsie 00aTh. MOCT OTpaXKJal0T CUTHAJaMU OCTaHOBKH.
B mepeprlB Mexay moe3gaMy NOJHMMAKOT HA 5—6 CM MOCTOBOE IOJIOTHO
MyTEBBIMU JIOMKpaTaMH, O] MOCTOBBIE OpPYChsl Ha YTOJIKH IOsiCa 3aBOJAT JIUCT
C 3apaHee MPOCBEPJICHHHIMU B HEM OTBEPCTUSMHU. 3aTE€M MPUBOJAT IMyTh B
HOPMAJIbHO€ COCTOSIHHE: OITYyCKAalOT TOJIOTHO, NPUTSITUBAIOT JIAMYaThIMU
Ooontamu Opychs. B manpHelieM 1Mo yja0K€HHOMY JIUCTY C OTBEPCTHSIMHU, Kak
no MmabJoOHy, CBEPIAT TMOSICHBIE YTOJKH, TEpeaBUTas A 3TOr0 OpycChs.
Briknenka 3akiaenok HE MPEACTaBIsEeT CIOKHOCTH. Ele mpoie mocTaBUTh
HWKHUH JIUCT, KOT/1a OH HY)KEH.

WNuoraa B mpoA0ibHBIX OanKkaxX, He UMEIOIINX BEPXHETO TOPU30HTAILHOTO
JIUCTa, BO3HUKAET HEOOXOJUMOCTh 3aMEHbI M BEPXHUX MOSICHBIX YTOJIKOB U3-3a
TPEIIMH U BBIKOJOB B MX TOJIKAX IMOJ MOCTOBBIMU OpychsiMu. Jljist 3TOTO
MPEABAPUTENIHHO 3aMEHSIOT 3aKJICTIKM B TOSICHBIX Yyroyikax OodTamMu W
CTaJIbHBIMU MPOOKaMU (TTOCJIEIOBATEIBLHO O OJHOM 3aKJICTIKE), a 3aTeM IOCIe
MOTbEMKH MOCTOBOTO TIOJIOTHA B «OKHO» CHUMAIOT CTaphle YTOJKH U CTaBST Ha
O0onATbI W TPOOKM HOBBIE OJHOBPEMEHHO C TOPU30OHTAIBHBIM JIHCTOM,
MPUKJICTIAHHBIM, OJHAKO, K OJHOMY M3 YTOJIKOB JJIsl BO3MOKHOCTH IIJIOTHOTO
npuiieranuss 000MX , YrOJIKOB K CTeHKaMm Oanku. 3amMeHy OOJTOB U MPOOOK
3aKJIeTIKaMU, KaK W CKJICTIBIBAHWE BTOPOTO YroJIKa C TOPU3OHTAIBHBIM JIUCTOM,
BBIMOJHSIOT (TIOCJIEIOBATENIbHO MO OJIHOM 3aKjenke) yxe 0e3 mpekpalieHus
DKCIUTyaTallil — B TEPEPHIBBI MEXKIY MOE3IaMH. YCHJICHHE IOMEpPEYHOU, a
WHOTJIA W TIPOAONBHON Oankyd Tpy HAIMYUH JIMCTOB Ha TMOSICHBIX YTOJKaxX
CIIO)KHEE. 31eCh TMpEeABApUTENbHO HAAO0 YAAJIUTH 3aKJICNKH, MEIIAOINe
yCTaHOBKE HOBOTO JiMcTa. Eciam mpum Takoil packienke MpOYHOCTh Oaiaku
(0OBIYHO TOMEPEUYHO) OKa3bIBaeTCsl HEAOCTATOYHOM [JIsl MPOIyCcKa IO0e3[a,
HOBBIH JIUCT CTABAT, TOJIy4asi IBYX4aCOBOE «OKHOM.
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Yrobbl HE 0CnabisATh OJHOBPEMEHHO BCEro TOPU3OHTAIBHOIO TMaKeTa
nosica 1 OOOUTUCH 0€3 «OKHa», paHbllIE 3Ty padOTy MHOIZIA BBIIOJHSIM B JBa
IIpUeMa ¢ pa3pe3Koi HOBOIO JIMCTA BIOJIb HAa JIBE IIOJIOCHI U MOOYEPEAHON UX
YCTaHOBKOH B IepepbIBe Mex a1y noe3aamu. O6e moockl Iocie UX 3aKperieHus
Ha M05ICE CBapUBAJIM TOHKUM (HUTOUYHBIM ) IIIBOM.

CnabbIM MeCTOM TpOe3Kel 4acTH HEePEeaKO OKA3bIBACTCS MPHUKPEIUICHUE
IIPOJOJIBHBIX OaJOK K MOINEPEYHBIM ITPU OTCYTCTBUU PbIOOK. Yalle Bcero 31ech
OOHapY>KMBAETCSI PACCTPOICTBO 3aKJICTIOK B TOJKAX YTOJIKOB MPUKPEIUICHHUS.

CnaOble 3aKJIENKU B CONPSKEHUH 0aJIOK, KaK U B IPYTUX NMPUKPETICHUSIX,
OOBIYHO 3aMEHSIOT HOBBIMM 3aKJICIIKAMU WJIM BBICOKOIIPOYHBIMU OOJITaMU IpH
HEO0XO0MMOCTHU OOJIBILEr0 JUaMETpa.

[IpuxoauTcs 3aMeHATh 00JIee MOIIHBIMUA U CAMbI€ YTOJIKU MPUKPEIICHNUS,
KOTOPbIE IIPH TOHKHX MOJIKaX pa3rudarorcs (pa3MajikoBBIBAIOTCS) C MOSBICHUEM
TPEIIMH BI0Jb OOYIIIKA.

JUist 3aMEHBI YTOJIKOB TNEPEKJIENbIBAEMbIE KOHIIbI IMPOJIOJBHBIX OaJIOK
NOJIBEIIMBAIOT K mnonepeyHoi Oanke. Ilpu BbImomHeHMM 3TOM paboThl O€3
IepepbIBa JBWKEHUS MIOE3/10B IPUMEHSIOT Pa3rpy30YHbIE MAKEThI, ONEPThIE Ha
norepeyHble Oaaku ABYX CMEXKHBIX IMaHEIeH M MOAJEP)KUBAIOIINE XOMYTaMH
IPOJIOJIbHBIE OAJKH.

['naBHBIE OQJIKM YCHUIIMBAIOT, KaK M OalKHU MPOE3XKEH 4acTh, HAKJIEIKON
TOPU30HTAIBHBIX JUCTOB. DTy pabOTy NPaKTUYHEE BBIMOJIHATH HE HA MOCTY, a B
CTOPOHE, BPEMEHHO 3aMEHHB MPOJIETHOE CTPOCHHME MAKETOM WIH paHee
YCWICHHBIM OJHOTHUITHBIM IIPOJIETHBIM CTPOCHUEM.

DneMeHThI pepM YCUIIMBAIOT Pa3HOOOPA3HO.

OOmuM a1 KOHCTPYKIMM yCHJIEHUS SIBJISIETCSI TaKO€ pa3MelleHue
HOBOI'O M€Tajlla, IpU KOTOPOM B HauMEHbILEH Mepe TpedyeTcsl pacKIIeNbIBaTh
aneMeHT. OOBSCHAETCA 3TO TEM, YTO YCUJICHUE BBIMOJHSAIOT, KaK, MPaBuiio, 0e3
pa3rpy304YHbIX MOJAMOCTENH M BPEMEHHBIX Omop. [1o3ToMy 37€MeHT MOCTOSIHHO
JIOJKEH OCTaBaThCSl CIIOCOOHBIM HECTH MPUXOJMIIEECS Ha HEr0 B MPOJIETHOM
CTPOCHMM YCUJIME OT Harpy3kd. 3HAuMTeIbHOE OciabJeHHE 3JIEMEHTa €CiH
JaK€ M HE BBI3BIBAECT Pa3pPYyLICHUS KOHCTPYKLMH, O3HAYAET YACTHUYHOE WIIH
MOJIHOE BBIKJIFOUEHHUE ero U3 paboThl. B pesynbrare 3TOro0 nepepacrpenessorcs
YCUJIUSL B KOHCTPYKIIMHM C HEU30€KHOU Meperpy3koil Apyrux 3J€eMEHTOB, YTO
PAaBHOCUJIBHO CHUKEHHIO UX FPY30I0AbEMHOCTH.

Takke U B caMOM 3JIEeMEHTE pacKJIelKa OJHOM €ro BETBH IEperpykaer
Ipyryo. B cxarbix mosicax, packocax M CTOMKax 3HAuUMTENIbHAs pacKIIerkKa
0c000 omacHa wu3-3a MpoJoJibHOTrO u3rmda. IlosTomy mnpu ycuiaeHHH, Kak
IIPaBUJIO, HE IPUMEHSIOT JIUCTHI HAa BCIO IIIMPUHY U BBICOTY CEUECHHSI DJIEMEHTA, a

CTaBAT Y3KHE€ TMOJOCHl WM Yrojku . JloGaBisiembli MeTasl pa3MenaroT
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IIPEUMYILECTBEHHO BHE 3aKJICNOK, COEAMHSIOIIUX BEPTHKAIbHBIE JIMCTHI C
TOPU30HTAJIBHBIMU M BETBH JAPYr C JPYroM (B CXaTbhIX JJEMEHTax). JTUM
n30eralT pacKienKu BETBEH, a TeM 00Jjiee BCEro AJIEMEHTa U OTPaHUYMBAIOTCS
JUILIb PACKJIENKOW MEHEe OTBETCTBEHHBIX CBS3YIOLIUX 3aKjieNnoK, T. €.
COEJIMHSAIOIINX JIMCTHI B MAKET.

CaMmoe ny4iee U MpocToe —pasMECTUTh METAIUT BHE 3aKJICHOK, K YeMy
IIPU BO3MO>KHOCTH U IPHOETALOT.

Crpemsch MeHblIE HapyllaTh LEIBHOCTb JJIEMEHTA, COOJIIONAIOT W3-
BECTHYIO OUYEPETHOCTh YAAJIEHUS 3aKJICMIOK: CHayaja CPe3aroT TOJIbKO I'OJOBKH
MEIIAIIINE IOCTAHOBKE METajla YCUJIEHHUS, a 3aT€M I10CJI€ YCTAHOBKU HOBOIA
HOJIOCHI UM YTOJIKa BbIOMBAIOT (Uepe3 3apaHee  BBICBEPJICHHBIE B HUX
OTBEPCTHA) CTEP)KHH CPYOJEHHBIX 3aKJEMOK, TYT JK€ 3aMEHss MIPOOKOM.

Pucynok 34.3 - CrTeIK B MeTalle YCWJICHHS NPU BCTPEYE C HAKIIAIKOM:
1—naknazaka craporo MeTamia; 2 — yrojkoBas HaKJIaJKa MeTalla YCHUJICHUS.

JUis cTArMBaHUST HOBOTO MeTajlyla C JJIEMEHTOM 3a0UBKY MpPOOOK
4epeayIOT C YCTAaHOBKOW COOPOYHBIX OOJITOB.

HoBblil MeTamn (1osoCkl WM YrOJIKM) COEIUHSAIOT CO CTapbiM MO BCe
JUIMHE Il 00ecreyeHus: COBMECTHOM paboThl M IJIOTHOTO compsbkeHus. Ho
KOTJ]a YCUJIMBAIOT DJIEMEHT IO MPOYHOCTH, 3TOTO €II€ HEAOCTaTOyHO. MeTtain
YCWIECHHSI 3aBOJSAT B y3ed (epMbl U COCAMHSIOT 3aKJeNKaMH WIU
BBICOKOTIPOYHBIMH OOJITAMH C Y3JI0BOM (hacOHKOM. B cxkaThIX ayeMeHTax, eciu
YCUJICHUE JIEJIAa0T JIMIIb U3-3a O0JBIION UX THOKOCTH, HOBBIN METall 3aBOJIUTh
B Y376l HE TpeOyeTcsi, MOCKOJIbKY M 0e3 3TOro >KECTKOCTh 3JEMEHTa He
YMEHBUIUTCS.

CoennHeHNME HOBOTO METaIa CO CTApPhIM B Y3JIaX, a TAaKXKeE IO JJINHE
AJIEMEHTa OCJIOKHSETCS MpuU BCTpede C (acoHKaMU U HAKIAJKaMH,
BBICTYMAIONIMMHU 32 IUIOCKOCTh CONpsbKeHus. B 3Tux Mecrax 1o0aBisieMblit

JIUCT, YTOJIOK MIPUXOJIUTCS MPEPHIBATh, a Pa3pbIB NEPEKPHIBATH HAKIAAKOHN (pHC.
34.3).
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JI7is TOBBILIECHUS JKECTKOCTH 3JEMEHTOB CTapbhIX ABYCTEHUATHIX (epM,
NOMUMO YBEJIMYEHUSI CEUYEHUS, YCWIMBAIOT CBsI3b MEXIy BeTBsiMU. CralObie
MOJIOCOBBIE TUATOHATU COCTUHUTEIBHOM PEIIETKU JOMOIHSIOT WIH MOJHOCTHIO
3aMEHSIOT YTOJIKOBBIMH TUarOHAIISIMH.

Korpna perierka oTCyTCTBYET, CTaBSIT 3aHOBO COCIMHUTENBHBIC TIJIAHKHU (B
pacTSHYTBIX dJEMEHTax i obecrieueHus: 0ojiee paBHOMEPHOU paboThI 0Oeux
BETBEI) WM TPEYroJbHYIO PEIIETKY M3 YIOJKOB C IUIAHKaMH (B CHKaTbIX
AIIEMEHTAaX, yCHJIMBAEMBIX IIPOTUB MPOIOJIBHOTO HU3TH0a).

VYBENUYUTh CONMPOTHUBJICHHE TMPOAOJILHOMY U3rM0y B psle CiydaeB
yIaeTCsl HECIOXKHBIM 3aKPEINIEHUEM CEPEeIMHbI CKATOT0 AJIEMEHTA paciopKamMu
K OmmkaiieMy KECTKOMY Y31y KOHCTpykiuu. I[lomydaemoe mpu 3TOM
YMEHBIIEHUE CBOOOHOM JJIMHBI 3JIEMEHTA, KaK U3BECTHO, PE3KO MOBBIIIAET €r0
XKEeCTKOCTh. [lomoOHBIM 00pa3oM HEpPEOKO YCHIMBAIOT THOKHE MpPOAOJbHBIE
CBA3M MEXIy (epMaMu, MOJBEIIMBas MX K OankaM mpoesxed vactu. Yamie,
OJIHaKO, K CJa0bIM CBSI35IM MPUKIIETIBIBAIOT JOTOJHUTEIbHBIE YTOJIKA WIH
YTOJIKK MaJIOTO CEYEHUS 3aMEHSIOT 00J1€€ MOIIHBIMHU.

[ToBpIIas )KECTKOCTh CBA3EH, YCTPAHAIOT HA0JII0JaeMOE B CTapbIX MOCTaX
IPOBHUCAHUE M BUOpAIMIO CIAa0BIX CBA3€H Moj moe3famMu; BUOpalus HE TOJBKO
paccTpanBaeT 3aKJIENKHU B MPUKPEIUICHUAX K (pepMaM, HO MHOrJa MPUBOJUT K
pa3pbIBY 2yieMeHTa CBsi3U. C yCUJIEHHEM CBSI3€H MOBBINIAETCS U 00111ast O00KOoBast
YKECTKOCTh BCETO MPOJETHOIO CTpoeHus. sl MOBBIIEHUSI OOKOBOM KECTKOCTH
CJIIMILIKOM Y3KHUX OJHOIYTHBIX IMPOJIETHBIX CTPOEHUU HA JABYXITYTHBIX MOCTaXx
HEPEJKO YCTaHABJIMBAIOT PACIOPKU (C IIAPHUPHBIM MPUKPEITICHUEM) MEXIY
COCEIHUMH IIPOJIETHBIMU CTPOECHUSIMH.

AHaIOTUYHO TIPOJIOJIbHBIE OAallKM TMOHMWKEHHOM OOKOBOM KECTKOCTH
YCWIMBAIOT YCTAHOBKOW TNIPOJOJIBHBIX CBA3E€H, MNPEANOYTUTEIBHO B YPOBHE
BEPXHUX MOSACOB. [Ipy HAIMYMK TOJIBKO HMXKHHUX MPOJOJIBHBIX CBSI3€M BEPXHHUE
nosica OAJIOK YKPEIUISIFOT OT BBITYYHBAHUSI YCTAHOBKOM MOMEPEYHBIX CBA3EH.

O300posenue MacCusHbIX COOPYHCeHU

Cpox cmy>k0bl MAaCCUBHBIX OMOP U MOCTOB, TPYO, TOHHEJIEH, KaK MPaBuUIIo,
npeBeimaer 100 smer. Omopsl Omaromaps OoOJIBIION Macce eIme MEHee
JYBCTBUTEIBHBI K POCTY HArpy30K, YeM JaKe MAaCCHUBHBIC TIPOJICTHBIC CTPOCHUS.
K Tomy e pa3mepsl Omop OOBIYHO OMNPEACISIOTCS KOHCTPYKTHBHBIMHU
COOOPKCHUSIMH, B YACTHOCTH Pa3MEIICHUEM Ha HUX MPOJICTHBIX CTPOCHHM, H
3aBEJIOMO YAOBIIETBOPSIOT YCIOBHUSIM MPOYHOCTHU. {7151 MACCUBHBIX COOPYKEHHIA
BO3MOXXHOCTh ~ WX  HCIOJB30BAaHUS  OTPAHUYMBAECTCS B OCHOBHOM
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HEJOCTAaTOYHBIMU MX pa3MepaMy MO HIMPUHE M TOKa YTO B MEHBLIEH Mepe
(bU3MYECKUM UX COCTOSTHUEM.

[Ipoucxopsiiee co BpeMEHEM BBIBETPUBAHUE KIQJKU pa3pylliaeT JIUIIb
HapY>KHYI0 OTHOCHUTEJIBHO HErNyOOKyI0 4acTh €e. BrllenaunBaHue pactBopa
IpHU TJIOXOM BOJOOTBOJE, a TakXKe TIyOOKHE IJIMHHBIE TPEIIMHBI HAIPOTHB
HapyIIal0T MOHOJUTHOCTh BCEr0 MaccuBa Kiaakd. O3740pOBIEHHE TaKHX
coopyxeHuil 3((HEKTUBHO TOPKPETHUPOBAHUEM, IIEMEHTAlMEH KJIaJKH, a TMpH
ciaboii OONMIIOBKE — U YCTPOHCTBOM >K€JIe300€TOHHON pyOariku
Hcnonb3oBanne HaOphI3r OeTOHA i pPyOallKyd MOBBIIIAET IJIOTHOCTh H
MPOYHOCTh €€ U He Tpedyer omanyOku. Pybaiika mo cTopoHam BCEro MocTa
MO3BOJISIET OJHOBPEMEHHO PACIIMPUTH COOPYXKEHHUE, HANpuMep, s yBeIu-
YeHHs] HEJOCTATOYHOTO MEXAYIyThsl Ha ABYXIIYTHOM MOCTY. OTOT CHOCOO
IPUMEHEH, B YaCTHOCTH, HA OJHOM M3 MOJAMOCKOBHBIX KHUPIUYHBIX MOCTOB CO
ceogamu no 19 m (puc. 344, a u 6) mnocie 98 ner HKCIUTyaTaluu.
CTpouTeNbCTBO HOBBIX CBOJIOB Ja)K€ C MCIOJIB30BAHHUEM CTApBIX OMOpP MOCTa
noTpeboBasio Obl B 3 paza O0JIbIIIEe CPEACTB.

Ha MHOrmx crapplx MoOcCTax yCTOM HMMEIOT HEJOCTATOYHYIO NJIUHY U
KOHYCBI HaChIIIM B UX BEPXHEN YaCTH MOAXOAIT OJM3KO K 3aJHEW IpaHU yCTOS B
CBSI3M C JTUM TMPOUCXOIUT OCaJKa IyTH, OIMOJ3aHHE TPyHTa KOHYCOB. Jlis
UCTIIONB30BaHUsl 0€3 TepeleNiKh TaKhuX KOPOTKHX YCTOEB 3a HHUMH
YCTaHaBJIMBAIOT KeJIe300€TOHHbIE KOopoOa 0e3 JHMII Ha BCIO IIMPUHY Bepxa
Haceinu (puc. 34.4, ¢). Crenbl kopoba, 3aray0aseMoro B HaChllb, YACPKUBAIOT
OT PacIoJi3aHus U 0CaKKU 0a1acT, 3aChINIaHHbIN B KOPOO.

HabmromaeTcs u 6ojee cepbe3Hoe CoI3aHNue HACHIIIA CO CABUTOM CaMHUX
OMOp BHYTPb MOCTa IOJA JEHCTBHEM BO3pPOCIIEr0 OOKOBOIO JABJICHMS H3-3a
NepeyBIaKHEHUSI TPYHTa, 0COOEHHO Ha KOCOropax, Ipy KOCOM HaIulaCTOBaHUU
TPYHTOB C YKIIOHOM K pyciy peku. CIBHUT Omop, KaKk IpaBHIIO, COMTPOBOXKIAETCS
HAaKJIOHOM WX B TIPOJET, NPU KOTOPOM TMPOJIETHOE CTPOCHHE HEPEIKO
3aKJIMHUBAETCS MEXIY IMKaQHBIMA CTEHKAMHU YCTOEB. B Manbix MocTax mpu
B3aMMHOM COJIMDKEHUHM YCTOEB MPAKTUYHO YCTPOMCTBO MAaCCUBHOW PACIOPHOM
WMt Mexay Qynnamentamu. [logoOHbIM oOpazom mno puc. 364, 2
packperyieHbl ObIKM OT CMELIEHHS IPU CIIOJI3aHUU TPyHTa Ha KOocorope. 31ech
pacropHasi IJIUTa BBINOJIHEHA B BHJE JIOTKA CO CTEHKAMU KPUBOJIMHEWHOTO
ouepTaHWs B TUIAaHE JJS YBEJIMYCHHS BOJOMPOMYCKHOW CIOCOOHOCTH
COOPY)KCHHSI TIpU TOBBIMIEHHBIX CKOPOCTAX TEYEHHUS BOJbI 0€3 OMACHOCTH
pa3MbIBa pyclia ¥ OCHOBaHHS KOHYCOB.
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Pucynox 34.4 — [IpumMepsl HCIOJIB30BaHMS CTAPhIX MACCUBHBIX COOPYKECHUH
a — yCWJIeHHe KUPIUYHOTO apOYHOTO MOCTa JKeIe300eTOHHOW pyOamkoit ( oOmmii BUM) ; 6- TO ke ,
HONEPEYHbI pa3pe3 Mo CBOy C PyOallKoii; 6 — yATMHEHUE YCTOS ; ¢ - 3aKPEeIUICHHE OT C/IBUTa OIOp
YCTPOWCTBOM  PAcIOpHOI IUTHTHI ; O - YCTPOWCTBO pyOamiku BHYTPH TPYOBI ; e — pacIIMpeHHue
HerabapuTHOTO ToHHENS ; 1 — yCcToH ; 2 — kene300eTOHHBIH KOpoo.

Crapsie HerabapuTHBIE TOHHEIN PACHIUPSIOT 0 HEOOXOIUMBIX Pa3MepOB
OJIHOCTOPOHHEHN mepekmankoir oonenku (puc. 34.4, e). Bmecre ¢ TeM s
oOecrieueHnsT HY)KHOTO TabapuTa MO BBICOTE MOHWXKAIOT TOJIOKCHHUE MyTel B
TOHHEJIC W YBEIWYUBAIOT CYKECHHOC MEKIYNMyThe. TaKMMU MepaMu yIaeTcCs
MPUCTIOCOOUTh  CTapbleé TOHHEIM II0 TabapuTy K YCIOBUSAM IIHPOKO
OCYIIECTBIISIEMOM INEKTpUPUKAIMK JOPOT, MPUYEM U 37eCh HCIOIH30BaHUE
CTaporo COOpYKeHHs Mo3BoIsIeT coepeun 70% cpeacTB, HEOOXOIUMBIX B ClTydae
MOCTPONKHA HOBOTO JIOTIOTHUTENIBHO K CTAPOMY OJHOITYTHOTO TOHHEJS.

VYBemUYnTh MOAMOCTOBOM ra0apuT MPH MOATOIJICHUH, TTOBBIIIICHUN JHA C
U3MCHCHUEM pelbeda BOAOTOKA, M3-32 JPO3UM U T. II. «a MOCTaX C €370U
noBepxy (IpH OTCYTCTBHU OCAJOK OMOp) MOXKHO ITyTEM YCTaHOBKH HOBOTO
MPOJIETHOTO CTPOEHMUSI C €310W mnoHu3dy. Ho mis 3Toro Hamo pacumpuTh
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MEPETHIOI0 CTEHKY KaXIOTO YCTOsl, YTO JIOCTHUTAETCs YCTAaHOBKOW Ha Hee
JBYXKOHCOJIbHOTO JKEJIC300€TOHHOTO PHUTEIISI BBICOTOM, COOTBETCTBYIOIICH
YPOBHIO HOBBIX OIIOPHBIX YaCTCH.

Bo Bcex ciayyasx MCIIOIb30BaHUS CTaphIX COOPYKCHHH KOHCTPYKTHBHBIM
U3MCHEHHUSM  COINYTCTBYET  KAaNMUTAJIbHBIA  PEMOHT IS  JIMKBHJIAINH
MOBPEXKICHUN: 3aJCNIBIBAIOT PACTBOPOM MJIM OETOHOM BBIKOJIBI M MECTHBIC
BBIBAJIBI KaMHEW, WCIPABISIOT THUAPOU3OJAIMIO, TPHBOAAT B IMOPSIOK
BOJIOOTBOJI U T. II.

[Ipn ycuieHMM METAUNIMYECKHX IPOJICTHBIX CTPOCHUM BBITIPABJISIOT
MOTHYTBIC BETBU M JICTaJIM, a KOTJa 3TO CII0XHO, HanboJee 1ehOpMHUPOBAHHBIE
JaCTH BBIPE3aIOT, BOCIOJIHASA UX HakJIaakaMu. CHUIBHO TOBPEKIACHHBIN 2JIEMEHT
WHOT/Ia TIPUXOAUTCS 3aMCHSITh HOBBIM. [[p0OOMHBI, HAIPBIBBI TTOCIIC BBHITIPABKH H
OOpe3KH HEPOBHBIX KpaeB TMEPEKPHIBAIOT HAKIAIKaMH Ha 3aKJIeTNKax WIH
OoxaTax.

§35. Opranmn3anusi padoT Mo NPONMYCKY MaBOJAKOBBIX BOJ M JI€10X01a

[Iponyck nemoxona W IMaBOJKa CBS3aHbBI C OMACHOCTBIO ITOBPEKIECHUSA
OIOp MOCTa ABMXKYILUMCS JIbJIOM, 00pa30BaHus 3aTOPOB JIbJa U Pa3MbIBa pycia
peku. YToObl  MpeAOTBpAaTUTh  HETATHBHBIE  TOCIEJACTBUS  JIENOXO/Ja,
3a0J1aTOBPEMEHHO TPOBOJMSITCS TMOATOTOBUTENIbHBIE PA0OTHI: 3aroTaBIIMBACTCS
HEOOXOJAMMBIA WHCTPYMEHT W MaTepHasbl, OKaJbIBACTCS JIeJ] BOKPYT OIIOp,
yCTpauBalOTCA MPOPE3U B JICSIHOM ToJie. B ciyyae HeoOX0AMMOCTH JIeAsTHbIC
MOJIs1 B3PBIBAIOTCS 3apsiaMy B3phIBUATHIX BeriecTBa (BB).

Jlns  mpenoTBpalieHUs] TOBPEXKIEHUS  KJIAJKHM MACCHUBHBIX  OIOP
MIPUMEP3IINM JIbJOM, OKOJIKA €r0 MPOU3BOINUTCS HE TOJIBKO IMEpPEN JEA0XOI0M,
HO W B 3UMHHUU TNEPUOJ MPU HAIMYUU KOJeOaHW YpoBHS BOAbI B peke. Jlen
okanbiBaeTcs Ha mupuny 0,5 M Bokpyr omnopsl. [Ipu Tommuue npaa 15—20 cm
npopyOu BO JbAy BO300OHOBISIIOTCS. Ilepen aepeBsIHHBIMH MOCTaMH, KpOME
OKOJIKA JI0 JIEIOXO0Ja, YCTPaWBAIOTCS MPOpe3u BO JbAay MHpuHOo Ha 0,5 M
OOJIbIlIe IIMPUHBI OMOPHI W TPOTSKEHUEM OKOJIO 25 M BBEpPX U BHHU3 MO
TeueHuto. YToObl OKoJIOTas MoJioca HE 3aMep3alia, OHa 3aKPhIBAETCSI XBOPOCTOM
Y CBEPXY 3aCHINIAETCS] CHETOM.

Ha Gonpiux pexkax co 3HaYUTEIIbHBIM JIEI0X0I0M BBIIIE U HUKE MOCTA
M0 TEYCHHWIO YCTPaWBaIOT OOJbIIHME MPOpyOM (MalHBI) I MPOMyCKa JIbia.

Maiinsl nenatorcst 3a 10—15 nHel 10 BCKPBITUS pEKU. Y MalIbIX MOCTOB U TPYO
122



yOMparT MIUTHI, OYMINAIOT pyclia BOJAOTOKOB OT CHEra W Hajeiei, a Mpu
HEO0OXOJMMOCTHU 10 PYCIy B CHETY YCTPaWBaIOT HNIMPOKHE KaHaBbl. Pa3nnuHbie
MaTepHualbl, KOTOPbIE MOTYT BCIUIBITH MIPHU MOIBEME BOABI U 3aKPBITh OTBEPCTHE
MOCTa WM TpPyObl, CBOEBPEMEHHO YOHpaloT. B HEOOXOIUMBIX clydasiX Jief
OKaJILIBAIOT U Y OTKOCOB KOHYCOB HACBHIIIUA U PETYJAIMOHHBIX COOPYXEHUN BO
n30eKaHue TOBPSXKICHUS WX TMPU TOABWXKKE JbAa. l[Ipomyck maBojka
MPOU3BOJIUTCS C YYETOM ONbITa MNPOUUIBIX JIET (YpOBEHb BOJBI, CKOPOCTh
TEUEHHUSI, BOBMOXHBIE Pa3MbIBbI).

Oco0eHHO THIaTeNIbHO HE0OX0IUMO MOATOTOBUTH K MPOITYCKY BBICOKUX
BOJI MOCTBHI M TPYOBI C HEJOCTATOYHBIM BOJIONPOITYCKHBIM OTBEPCTHEM, TPYOHI,
paboTaroniye ¢ IoANOPOM, MOCTBI C ONOPaMH, HE 3aIIUIIEHHBIMU OT MOJIMbIBA,
HEYKPETUICHHbIE OTKOCHI TTOJIXOHBIX HACHITICH.

[Tpu 0O6HaApy>KEHUU TOIMbIBA TPOMOUHBI 3aMOJIHSIOT KAMHEM, MEIIIKAMHU
C TruHOM, rabmoHamu u Jnp. Ecnu AHO TPOMOMHBI COCTOUT W3 TPYHTOB,
3acachIBAIONINX KAMEHb, TO MTPEABAPUTEILHO B MPOMUHY OMYCKaIOT (hallliHHbBIC
TIOPSKH, CITyKalllhe MOJICTUIIKON JIJIsi KaMeHHOM HaOpocku. JJis MaibIx MOCTOB
U TpyO OOJBIIYI0O OMACHOCTh MPEJCTABISIOT JICTHUE NaBOAKHU. JIMBHEBbIC
MABOJIKU OTJIMYAIOTCS BHE3AITHOCTHIO, OOJIBIIION CKOPOCTHIO TEUECHUS U OOUITUEM
HAHOCOB, BCJICJICTBHME YEr0 BO3MOKHBI 3aTOPHI U 3aKYMOPKU OTBEPCTHH MasbIX
coopyxeHui. [loaToOMy 10 HACTyIJIEHUS JMBHEBBIX MABOJKOB JOJDKHBI OBITH
WCIIPABJICHbl BCE TMOBPEXKJICHUS, BO3HUKIIME B MaJIbIX MOCTaX U TpyOax B
Mepuoj MPOXO0Jia BECEHHUX BOJl, a TAKXKE OYHUIIEHbI OT HAHOCOB JIOTKH H
MOAXO/IHBIE pycIIa.

§36. BeaeHue TexHHMYECKOH [OKYMEHTAIMM MO MCKYCCTBEHHBIM
COOPY:KEHUSIM

JIns  DKCIUTyaTUpyeMBIX HCKYCCTBEHHBIX COOPY)KEHHMM YCTaHOBJICHBI
TPpU BHJA TEXHUYECKOM JOKYMEHTALMM : KapToyka (MacmopT), KHHWra
HCKYCCTBEHHBIX COOPYKEHUH U €10 UCKYCCTBEHHOTO COOPYKEHUS.

Kaproukn copepkar BaKHEHIIME TEXHUYECKUE XapaKTEPUCTHKUA H
OCHOBHBIE JJaHHBIE O COOPYKEHHSIX, COCTABJISIOTCS U MO Mepe HEOOXOIUMOCTH
OOHOBJISIFOTCSI MOCTOBBIM MacTepOM, MOAMKUCHIBAIOTCA HAYaJIbHUKOM JIUCTAHIINU
IIyTA W XPaHITCSA HA JUCTAHIIUU ITYTH.

KHHrH MCKYCCTBEHHBIX COOPYXKEHUI, cOCTaBiseMble U3 Habopa OJIaHKOB

JUIS Pa3jUYHBIX BHJOB M 4YacT€d COOPYKEHUW, PyCel WU PETYJSALUOHHBIX
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COOPYKEHUM, CIIy)aT Il 3allUCed JAaHHBIX O COCTOSIHUM COOPYKEHHS. OTH
KHUTY — WHAUBUAYaJIbHbIC HA KaXAbIA CpeTHUNA U OOJIBIIION MOCT, a TaKXKe Ha
KOKIbI TOHHENb, M OOUME — HA HECKOJbKO MaJIbIX MCKYCCTBEHHBIX
coopyxeHui. MIx Bemer MOCTOBOM (TOHHEIBHBIN) MacTep. Ero 3amucu B KHUTax
MEPUOANYECKH MPOBEPSIET U MOAMUCHIBAECT HAYAbHUK JUCTAHIINKU TyTH. BmecTe
C KHUTaMU B JUCTAHIIMU IYyTH XPaHAT TEXHUYECKHE MATEPUAIIbI: 3CKHU3BI,
CXEMBI, Tpa(UKH U T. 1.

Bce npyrue TexXHMYECKHME MaTepuabl CaMOCTOATEIBHOIO 3HAYEHUS:
MOSICHUTENIbHBIE 3alMCKHA, WCIOJHUTEIbHBIE W APYTME YEpPTEHKHU, PACUETHI,
OTYeThl 00 OCMOTpax U OOCIEIOBAHUAX COOPYKEHHUSI M MPOYHUE JTOKYMEHTHI
TEXHUYECKOT0 XapakTepa BMECTE C OMHUCHIO 3THUX MaTEpHalOB MOMEMIAIOT B
J1eno ucKycCTBEHHOTo coopyKeHus. Ero XpaHsT oObIYHO B CITy:K0€ IyTH.

Jlns equHOOOpa3usi 3amuceid BO BCEM TEXHUYECKOW JOKYMEHTAIMU CYET
(Hymeparlusi) omop, MpoJIETOB, Y3JIOB (epM, KOJEl| TOHHENEH U T. M. BEAYT B
HaIpaBJICHUU BO3pacTaHUs KWUJIOMETpaXka JIMHUH, a KOJIel TpyO B HACHIMAX, KaK
1 HAaUMEHOBAHHUE CTOPOH UCKYCCTBEHHBIX COOPYXEHHUI,— CJIeBa HAMPABO IO
X0J1y KHJIOMETPOB.

§37. Oxpana Tpyaa npu CoAep:KAHUU M PEMOHTE MCKYCCTBEHHBIX
COOPYKEeHU

Obecnieuenne TpeOOBaHUI OXpaHbl TpyJa MPU BHITIOJIHEHUH PabOT MO
OCMOTPY M HCIBITAaHUIO COOPY>KEHHMM BO3JIaraeTcs Ha PYKOBOIUTENS paldOT
(pyxoBoautens Opurazasl). K paboram Ha MocTy (ITyTEmpoOBOJE) TOMYCKAIOTCS
JUIla B BO3pacTe HE MoJjoke 18 meT, mpormreane MEIUIUHCKHH OCMOTp H
U3y4YUBLINE TpeOOBaHUs O€30MaCHOTO BeJAeHUs paldoT.

Jlo Hayama OCMOTpa W UCHBITAHHUS COOPYXKEHHUS YYaCTHUKHU ITHX PaboT
JIOJDKHBI OBITH IPOUHCTPYKTHUPOBAHBI TIO TEXHUKE 0€30MaCHOCTH.

B mepuon paGoTsl Ha MOCTY (ITyTENpPOBOJIE) JIMIA, YIaCTBYIOIIHNE B ITUX
paboTax, JOKHBI OBITh B MOHTXHOW KackKe, a MPU OCTYKUBAHWUU TTOBEPXHOCTH
OeToHa, IPEBECUHBI M 3aKJICTIOK JIOJDKHBI TOJIB30BATHCS MPEAOXPAHUTECIIBHBIMU
OYKaMH C HEOBIOIIIMMHUCS CTEKIIAMHU.

[Ipu mpoum3BoaCTBE pabOT, CBSA3aHHBIX C IMEPEABHKCHHUEM IO BOJC M
BOJIM3M aKBaTOpUH, PaOOTHUKH JOJDKHBI OBITH OOECIICUYEHBI CIacaTeIbHBIMH
CpEIICTBaMHM, a TAK)K€ HAXOJIUTHCA IO HAI30POM JIUII, BIAJACIONINX CIIOCO0aMuU

CITaCCHUA YTOITarOIMX U YMCIOIIHUX OKa3bIBATH UM IICPBYIO ITIOMOIIb.
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Ha Oompmmx mocTax depe3 peKkd PyKOBOAWTENb Opuraabl 00s3aH /10
Hayaja paboT NpPOBEPUTHh HAJIMYME CHACATEIbHBIX CPEJICTB — CHAcaTEIbHBIX
KpYToB, IIapOB, BEPEBOK U T.J1. Ha BoJie 10KHA HAXOAUTHCA JEXKYpHAs JOIKA.

Ha nelicTByromel ceTH JKENE3HbIX JOpOr OCMOTP M KOHTPOJbHbBIE
U3MEpPEHHs] IYTENPOBOAOB  JIOJDKHBI — MPOM3BOJAUTHCA €  OOecleyeHHeM
0€30MacHOCTH JIBIXKEHUSI TPAHCIOPTAa C YCTAHOBJIECHHBIMU CKOPOCTSAMH, IPH
TOM JOJKHBI COOJIOAATHCS MEpbl, TapaHTHUPYIOLIUE MOJHYI0 OE30MacHOCTb
paboTHI HA MyTEMPOBOJIE.

IIpu paborax Ha BbICOTE CBBIE 1,5M U OTCYTCTBUM NEPUIIBHBIX
OTpaKIACHUM HEOOXOIUMO IMOJIb30BATHCA IPENOXPAHUTEIBHBIMU IOsICAMH,
UCIBITBIBAEMBIMU Ha Mpo4yHOCTh 1 pa3 B 6 mec. Ilosdca nmepen ynorpebiieHuem
JOJKHBI OBITH TIIATEIBHO OCMOTPEHBI PYKOBOAMTENIEM padOT U padOTaroUInM,
9TOOBI yOSUTHCS B MX UCIPABHOCTH U HAJTMYUU OTMETKU 00 MCIIBITAHUSX.

[TponsBoacTBO pabOT Ha COOPY)KEHWH TPU HAIWYUH BBHICOKOBOJIBTHBIX
JMHUN 3JEKTponepenad MM KOHTAKTHOW CETH JOJKHO OBITh COTJIACOBAHO C
OpraHu3alMen, HIKCIUTyaTUPYIOLIeH JTUHUIO.

3anperiaercs NpUOIMKAThCA HAa PACCTOSSHUM MeHee 2 M K HaxOJALIUMCS
10J1 HANPSHKEHUEM HEOTpa)kJ€HHBIM IPOBOJIaM WJIM KOHTAKTHOW CETH. 33 3TUM
HEOOXOJMMO CIEAUTh MPH PadoTax C JIWHHBIMU TMPEAMETaMU —INTaHTaMH,
peiikamu, MpyTaMu, OTPe3KaMu IMPOBOJIOKHU U T. 1.

Obecnedyenre 0e30MacHbBIX YCIOBHI pabOT MO YCTPOMCTBY MOJIMOCTEMH,
MIOJIBECHBIX JIIOJIEK, CTPEMSHOK M APYTUX MPUCTOCOOICHUA A TPOBEIACHHUS
OCMOTPOB COOPY>KEHHUI, a Takke o0ecredeHre MPOYHOCTU U HaJeKHOCTH 3TUX
IPUCIIOCOOICHUI BO3JIAaraloTCs Ha PYKOBOAMTENS JOPOKHOM OpraHu3aluu,
KOTOpasi BeAET pabOThl IO €ro COJIEPKaHUIO.

Bonpocul ona camonposepku

1 Pacckaxute 00 0COOEHHOCTSIX AKCILTyaTallMl UCKYCCTBEHHBIX COOPYKEHHM.
2 PacckaxkuTe 0 BUJax U CPOKaX OCMOTpPA UCKYCCTBEHHBIX COOPYKEHHUHU.

3 [lepeuncanre OCHOBHBIE HEUCIIPABHOCTH UCKYCCTBEHHBIX COOPY)KEHHH.

4 B yeM 3aKir04aeTcsi Opranu3anus padoT 1Mo MPOMYCKY MaBOJIKOBBIX BOJ U
Je10X0/a.

5 HazoBure BUABI TEXHUYECKOW JOKYMEHTAIUH 110 MICKYCCTBEHHBIM
COOPYKCHHSIM.

6 [lepeuncanTe OCHOBHBIE MOJOXKEHHS OXPaHBI TPYAa MPHU COACPKAHUU U
PEMOHTE UCKYCCTBEHHBIX COOPYXKEHUII.
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