IIPUMEHEHUE TPYBOBETOHA B
MOCTOCTPOEHHUMU: ucropusi,
OIIBIT IPUMEHEHHS, MPO0JIeMbI, IYTH
peneHus

IHapsimen /1.H., Xapun B.B., OBunnnukos U.I'., Arag¢onosn
1O.A., OBunnnukoB U.N., HabTsikoB A.B., Mouceen O.10.,
Konbipun B.U., ITonos NU.I1.

3A0 «KyprancrambMocT,

TromeHnckui naayctpuaibibid yauBepcuteT, HII « ACIIOP»,
CaparoBCKHM rOCYJapCTBEHHBIM TEXHUYECKUN YHUBEPCUTET
uMmenu ['arapuna FO.A.



TPYBOBETOHHAS BAJIKA —
bAJIKA 21 BEKA

s OCHOBHOM HECYIIIMU PJIEMEHT BCEX THUIIOB
COBPEMEHHBIX MOCTOB — OaJIKa.

m Jlo 21 Beka OBLIM M3BECTHBI OAIKU IBYX BHIOB:
OaJIKu MeTalJIndecKue, OaaKu xkeiae300eTOHHEIC.

m B 21 Beke BIiepBbI€ B MUPOBOM IIPAKTHUKE
MOCTOCTPOCHUS PEII0KEH TPETHUM BUI, OATKH —
Tpy0OOEeTOHHAs OaiKa ¢ IpeaHAIPIKCHHBIM
OCTOHHBIM SAPOM 110 POCCUKMCKOMY IAaTEHTY

Ne 2 632 798



B Poccun B 0011e# CJI0KHOCTH HACYMTHIBACTCS MopsiaKa 42
ThICAY aBTOAOPOKHBIX M 30,5 ThICAY sKeJTe3HOAOPOKHBIX MOCTOB

s B CIIIA HacuutbiBaercs 0oJsee 600 Thicsad MOCTOB, M3
KOTOPbIX 0K0J10 100 ThICcAY KeJ1e3HOAOPOKHbIX. {0151 MaJIbIX
u cpeaHux MocToB (aauHou 10 100 meTpoB) - 98%.

x MoikHO nmoJiararb, 4To B Poccuu COOTHOIIEHHME TAKOeE JKe.
s Kaxnawiii rox paspymaercs nopsiaka 100 mocros,

m [[pyynHbBI: 3HAYUTENBHBIA CPOK CIYKOBI,
IJIOXAs DKCIUTyaTanus, 3HAaYUTEIILHBIE
IIOBPEKICHUS, pealbHBIC HArPY3KH Ha HUX
3HAYUTEIILHO IIPEBBIIIAIOT IMMPOCKTHBIE, HE MEHEE
BayKHA KaJpoBas IpoodiaeMa (KTO YUUT U KOTO
YVUNT)



Tpy0o0eToH 3TO 0€TOH, 3aK/JIIYEHHBIH B TPYOy M3 MeTaJL1a WK

MOJIMMEPHOr0 KOMIIO3UTHOI'0 MaTepUuaia KpPyrjioro ujimn ooJsee
CJIOKHOTO MONEePeYHOoro ceyeHuss. beTtoH B Tpy000eTOHHOM
RKJIEMEHTE HAXOAUTCH B YCJIOBHUAX TPEXOCHOI0 CKATHUA U MOTOMY
Hecylasi ClioCOOHOCTH M 1eOopMATUBHOCTL TPYD0OETOHA NIPH
C/KATUU 3HAYMTEJIbHO YBEJINYNBACTCS.

Marepuan KOJIOHH TpyOOOETOH MeTajl XKese300€eToH

IImomaas ceueHust KOJOHHBI, KB. M. 0,321 0,059 0,405

JlnaMeTp KOJOHHBI, M 0,630 1,000 0,670
IImomaaes MeTanna, KB. M. 0,019 0,059 0,023

[Tnomiaas OeToHa, KB. M. 0,302 0,382

Pacxon meranna, % 100 127

Pacxox 6etona, % 100 118




OnbIT NpUMeHEeHUsI TPY0O0eTOHA B MOCTOCTPOEHHUH

1. 1931 roa. OpHompoisieTHbIM (IIpojieT 9 M) apoO4YHBIM MOCT
MHOTOTpYOHOM cucTteMbl oKoJio Ilapmxa. Apku u3 6 Tpyo 60x3,5 Mm
3aII0JIHEHBI OETOHOM.

2. 30-e romel. Bomomapckuit moct uepe3 Hesy B ClIOypre mox
pyxoBoacteom [.II. Ilepenepus [ _

Fo il

HREHE -
HHH

C apKaMH U3 MHOTOTPYyOHOIO

LEE

(LA

_”*;"HH? J
TpyOoOeToHa mposietom 101 M. .~ iyl

BepxHul 11051C BBITIOJIHEH U3 -

40-TpyOHOro nakera u3 Tpyo
140x5 Mm. -

& http:/loldsp.ru

Chauayia ucnbiTayii Mozenb B 1/5 Harypsl (tiposietoMm 20 M), KOTOPYIO MOTOM HCIOJIb30BAJIH
Kak TemexoaHbiii MocT. beuta Hanmucana moHorpadus: Ilepenepnii I.11. Tpybuaras apmatypa.
M. Tpaucxenmopuzaar. 1945.50 c.

[TakeTHBIN TPyOOOETOH OKa3ajiCsi CJIOKEH B M3TOTOBJICHUH M Jajee MEepeluid K
MOHOTPYOHOU CUCTEME.



bbbl noctpoen apounbiii 7K/ mocT uepe3 pexy Ucers nposerom 140 m
U3 ABYX TPY00OeTOHHBIX MOsicoB u3 TPyO 820x13 mm u3 Cr 3,
3anoJHeHHbIX 0eToHOM M 350. CTOMKH TOKe TPYyDOOETOHHBIE.

DKoOHOMUS 52%
CTaJIH,

CHHUKCHHUC

CTOUMOCTH

CTPOHTEIILCTBA
Ha 20%




OIIBIT Kurasn

T'oBopsar acnupaHnT u3 Kuras 3amutui guccepranuio B CCCP no
Tpy000eTOHHBIM MocTaM. [locne ero Bo3BpaiieHusB B KHP B
1980-€ Toapl mMpOIIIOro BEKa Ha4aJIOCh UCCIIECIOBAHUE
TpyOOOETOHA U MEPBBI TPYOOOETOHHBIN APOYHBIA MOCT IIPOJIECTOM

115 metpoB ObL1 MOCTpOEH B IpoBUHIIMK Chiuyans B 1991 rogy
TpyO0OETOHHBIE apOYHBIE MOCTHI
MIO3BOJISIIOT UMETh OOJIBIIION MPOJIET,
00€CIeYrBarOT OONBIIYIO IPY30I0- %
BEMHOCTH, UIMEIOT OTHOCHTEILHO =
HU3KYIO CTOUMOCTE, 00€CIIEYUBAIOT
3CTETUYHBIV BHEIIIHUU BUJI, TIODTOMY --‘i
5TOT TUII MOCTOB Imoayuun B Kurae ™
JTOBOJBHO IITUPOKOE PACIIPOCTPAHCHHUE




N3-32a HEAOCTATOYHOI0 KOJMYECTBA UCCJIEA0BAHUNA TPYDOOECTOHHBIX
APOYHbIX MOCTOB, OTCYTCTBUS 3HAYUTEJIHLHOI0 ONbITA
MPOEKTUPOBAHUSA, CTPOUTEIHCTBA U IKCILIyaTAllUU, OTCYTCTBUSA
HOPMATHBHBIX JOKYMEHTOB, AajibHelinee npuMenenue B KHP
TPY0OOETOHHBIX APOYHBIX MOCTOB BHAaYaJie ObLJIO OTPAHUYEHO.

[Toatomy, B otimune or CCCP m Poccum, Oosee necsiTka

YVHUBEPCUTETOB,  MOPOCKTHBIX  (PUPM,  CTPOUTEIBbHBIX
KOPIIOpPAIllMU W  HAYYHO-UCCIIECIOBATEIBCKUX WHCTUTYTOB
Ha4aJIn [IUPOKOMACIITA0OHEIE MCCIIEIOBAHMUSA

NPUMEHUMOCTH ~ 3aIlOJIHCHHBIX  OCTOHOM  CTaJIbHBIX
TPyO4aThIX KOHCTPYKIHUN B apOYHbIX MocTax. [IpoBoauiancey
MCCIICIOBaHNUSI M KOHCTPYKTHUBHBIX (POpM, M METOHOB
IIPOCKTUPOBAHUSA M PacyeTra, U TEXHOJIOTUK HM3TOTOBJICHUS,
MOHTa)Ka U KOHTPOJIS, & TAKKE METOI0JIOTUM MOHUTOPUHIA
U COIEPKAHUA



B pesyabrare B KHP 0ObLI0 MOJy4eHO JA0BOJILHO 3HAYMTEJIbHOE
KOJIMY€CTBO WHHOBAIMOHHBIX pe3yJbTaToB, BKJIIOUYAS
PALMOHAJIbHbIE KOHCTPYKTHBHbIC pelmieHUuss TPY00oOeTOHHBIX
APOYHBIX MOCTOB, OCHOBHbIC IMAapaMeETPhI IJIsl NMPOCKTHUPOBAHUA U
KOHCTPYUPOBAHMSA, Pa3jIUYHbICe METOAUKHM pacuyera, BKJIKOYAA
METOIHUKY pacuyera 1o npeaejbHbIM COCTOSTHUSM.

beUIM NpEeaIoKEHbI METOABI yUY€Ta KOHIIEHTPAILIUU
HaIPSHKEHUU, METOAYKA ITPOTHO3UPOBAHUS YCTAIOCTHOU
OOJATOBEYHOCTH. Pa3paboTaHbl KOMIIBIOTCPHBIE METObI
pacuera C YUETOM yCaJIKu, MOJI3YYECTH,
IPEABAPUTECIBHOTO HANPSHKCHUST TPyOdaTor O0O0J0YKH,
TEMIIEPATYPHBIX BO3JACHCTBHUM. bBUIM pPEIHICHBI TAaKHUE
BONPOCHL,  KakK: H3TOTOBJICHHE  CTAJIbHOW  TPYOBI,
3aII0JJHCHHUE €€ BBICOKOIPOYHBIM OCTOHOM, HPHUMCHEHHUE
VIBTPa3ByKa JJIsI KOHTPOJS CIUIOIIHOCTH 3alOJHECHUS
TpyO O€TOHOM, OO€ecCIeYeHHE OE30MaCHOCTH B IPOIECCE
CTPOUTEIBCTBA.



Pe3ysibTaThl NPOBEACHHBIX UCCICA0BAHUN ObLIIM IPUMEHEHBbI IPH
CO3AaHMH 00JILIIOI0 KOJINYECTBA APOUYHBIX TPYOOOCTOHHBIX
MocToB. Bcero B Kurae mocrpoeno 0osiee 300 apouyHbIX MOCTOB ¢
NpuMeHeHrueM Tpy0oOeToHa, B TOM Yyuciae u MocT Chongqing
Wushan Bridge yepe3 pexky SAHu3bI, mocTpoeHHbIH B 2005 roxay.

npoJiet 460 METpOB, TUAMETP
CTalbHOU TPYOB! 1,22 MeTpa, o=
TONIMHA CTEHKH TPyObI 22-25 "i
MUILTAMETPOB, BeC paboyero %
cerMeHnTa — 128 ToHH, cTpena
nmojabema 280 METPOB




TpyOoOeTOHHDBIC apoOYHbIe MOCTbI CTAJIN Xopoiuen
AJIbTEPHATHBOM KeJIe300eTOHHBIM M CTAJbHBIM apPOYHBIM
MOCTaM

K wmapry 2005 roma Obpuio moctpoeHo 229
TpyOOOETOHHBIX ApPOYHBIX MOCTOB MPOJIECTOM
oonee 50 merpoB, u3 HuX 131 MOCT C IIaBHBIM
npoieroM Oojee 100 merpoB m 33 Mocra C
npoJjieToM 0onee yem 200 MeTpOB.

[IpumeHeHue  TpyOooOeTOHa B COYETAHMHM C BBICOKOIMPOYHBIMHU
O€TOHAMU M TEXHOJOTHEN HACOCHOIO OCTOHMPOBAHMS OKAaXKET BEChMa
OOJIBIIIOE BJIHMSHUE HA TPAHCHOPTHOE CTPOMTENLCTBO M B Poccum.
[IlpumenuTenbHO K ycioBusM larapcrana,  bamikoprocrana wu
3amagHoit CuOupU TEXHOJOTHI0 TPyOOOETOHA MOXKHO MCHOJIb30BaTh
BKyIIE C IPUMEHEHHEM CTapOrOJAHBIX TpPyO, OTCIY>KMBIIUX CBOM

HOPMAaTHUBHBINA CPOK B HE(PTSIHON U Ta30BOM MPOMBIIIIICHHOCTH.



Poccuuckue mNaTeHThI 0 TPY0OOETOHHBIM KOHCTPYKIMAM

TPYBOBETOHHAS BAJIKA C IIPEAHAIIPA’KEHHBIM BETOHHBIM A/ 1POM

(ITarenT Ne 2 632 798)
B 00bI4HBIX H3rubOaeMbIX TPyOOOETOHHBIX Oajkax OeTOHHOE sApo Madod(PEeKTUBHO, a

Ipy30MOJbEMHOCTh TaKOW TpPyOOOETOHHON OaJIKM MOMXKET OKa3aThCid HE HAMHOTO OOJIbIIE
Ipy30MOABEMHOCTH ITyCTOTEIOM  METaJUIMYecKoW TpyOuaron Oanku. /[na peanuzanuu
MOTEHIMAJBHBIX TPY30MOJBbEMHBIX CBOMCTB MPAMON TPyOOOETOHHOM Oalku HEOOXOAUMO
co3JaTh B €€ CEUYCHUM HEPABHOMEPHOE PAaCIpEeIeIeHUE MPEIBAPUTEILHO CO3AaHHBIX
CKUMAIOIINX HanpspkeHu. [Ipr 3ToM MakCUMallbHBIE CHKUMAIOIINE HANIPSKEHUSI B OETOHHOM
JIpe JOJDKHBI OBITh B HaWOOJIE€ PACTSIHYTHIX OT JCHMCTBUSA BHEIIHEW HATPY3KH YaCTIX /Ipa
(T.e. B HMKHEM CETMEHTE B €ro o0JlacTh, HauOoJiee yIAJICHHOW OT OCH OalIku), JJIsl Yero
HaIpAraeMyro apMaTypy pacrojararoT SKCIIEHTPUYHO, KaK MOKa3aHO HA PUCYHKE

B pesyabrare AEUCTBUA  NPEABAPUTEIBHBIX
paCTATMBAOIIMX yCWINK - B ApMUPYIOIIUX
3JIEMEHTaX B CEUCHUU TPyOOOETOHHOU Oanku
BO3HHUKAET BHELICHTPEHHOE CXKaTHeE.
CrienoBaresibHO, MPEABAPUTEIBRHO HAIPSKECHHAS
apMatypa B TpyOOOETOHHON Oajike co37aeT
HauOOJbIINE  CKUMAIOIIUE  HANpPSOKEHUS B
HIKHEH YacTH OCTOHHOTO SI/ipa, NPENATCTBYS B
JAIIbHEUIIIEM TMOSABJICHUIO B HEM TPEIIUH OT
JCVCTBUS BHEIIHUX HATPY30K.

1- Tpyba Oanku; 2 — OETOHHOE
A7Ipo; 3 — KEIE300€TOHHOE SIPO;
4 - apmartypa




OBJIETYEHHAS TPYBOBETOHHAS BAJIKA (ITatent Ne 2 669 814)

TpyOoOeTOHHAst TpeaBapUTEIbHO  HaNpsHKEHHas — Oalika
COCTOMUT W3 OOOJIOUKH B BHUJE TPyObl 1 ¢ OCTOHHBIM SiApoM 2,
apMUPYIOIIUX JJIEMEHTOB 3, pACHOJIOKEHHbIX B Tpyde 1
MPOJOJIBHO U KCHEHTPUYHO, U BHYTPEHHUX MPOAOJIbHBIX TPYO 4.
KonnuecTBO BHYTPEHHUX TPYO MOKET OBITH PA3HBIM.

[Ipennaraemas MepCrieKTUBHAS W SKOHOMHUYECKH BBITOJHAS
oOjeryeHHass  TpyOoOeToHHass  Oajdka €  BO3MOXKHOCTBIO
NPUMEHECHUS  CTAPOrOJIHBIX  HE(TErasoBbIX TPyOd, MOXKET
3(PEeKTUBHO padoTaTh ¢ OOJBHION T'Py30HOABEMHOCTHIO B
MPOJIETHBIX CTPOCHUSAX MAJIbIX U CPETHUX MOCTOB

HacTrosiiiee TeXHMYECKOE PENICHUE MPEAnoiaracT
BO3MOKHOCTh MCIOJIb30BaTh MPEBAPUTEIBHOE PACTIKEHHE
BHYTPEHHHUX TPYO, MPHU KOTOPOM OHH JOTIOJTHUTEIIHHO
BBITIOJIHSIIOT POJIb MPEAHANPSHKEHHOW apMaTyphbl C COBMEIICHUEM
3a1a4d  OOJIerYeHus Beca OAJIKH.

Bo3MmokeH BapuaHT MCIOJIb30BaHWA BHYTPEHHHUX TPYyO pas3IMYyHOW JIMHBI, TAE KOPOTKHE TPYObI
pacrnojararoTcsi B Hayaje M B KOHIE OajK{, YTO MOBBIIIAET MPOYHOCTh €€ B CEpeAUHE, T.€. B 30HE
MPWIOKEHUSI MAKCUMAJIBHOTO M3TMOAIOIIEr0 MOMEHTA OT MONEPEYHON Harpy3Ku



TPYBOBETOHHAS BAJIKA C BEPXHUM BETOHHBIM AJPOM(IIarent Ne 2675273)

OOosiouka BBITIOJIHEHA B BHUJIE METAUIMYECKOM TpyOnl |1,
3al0JITHEHHOW O€TOHOM 2 uin (PuOpoOETOHOM B BEPXHEW 4acTh
TpyOBl 1, MEHbIIIE TTOJTOBUHBI 00beMa TpyObl 1. beroHHoe sipo 2
MOXET OBbITh OCHAIEHO apMaTypHbIM TPOCOM, a BHYTPEHHSA
MOBEPXHOCTh TPyObl 1 B 30HE OETOHHOrO sjapa 2 OCHaIleHa
AJIEMEHTAMHU KpEIJICHUsT OCTOHHOTO sijipa K CTE€HKaM TpyObI 1.
Jlnst ycuneHusi B cpeliHel, 0ojiee Harpy>KeHHOW 4acTh OCTOHHOE
AP0 2 MOXKET OBITh BBIMOJHEHO C MEPEMEHHBIM CEUEHHEM IO
JUIMHE, a TOoJIIIMHAa OETOHHOIO CJIOSI B CpeAaHed 4vacTtu Oyer
MAaKCHUMAJIbHOM. bajka MOXXE€T HMETh OIIOPHYIO IUIACTHUHY 3,
IPUJIETAIOIIYIO TIJIOCKOCThIO K OETOHHOMY SIJIPY 2.

JIns yBenuueHHWs HECyIlledl CIoCOOHOCTH Oajika MOXKET COAEpKaTh B
HIDKHEH 4acTh peOpa KECTKOCTH 5 B BHUJIC IUIACTHUHBI, PUBAPEHHOM T-
o0pa3HO K OMOPHOM IUIACTHHE 3 MO BCeW JUIMHE OajJKu C OMOpoMl Ha

HIDKHIOIO YacTh M CBapKOM K €€ BHYTPEHHEHN IMOBEPXHOCTHU




BUTPYBOBETOHHAS BAJIKA ITAPBIIIIEBA (bTHIT) (ITATEHT 2 739 271)

banka cocTtouT u3 BepxHEH TpyObl 1 nuameTpom
d; ¢ OCTOHHBIM SAPOM 2, HWXKHEW TpyObl 3
IUaMETPOM d, C OpEeAHANPSKEHHBIM OETOHHBIM
aapoM 4 ¢ apmarypod (WM apMaTypHbIMHU
Tpocamu) S. TpyObl XKE€CTKO COEAWHEHBI MEXITY

c0o00M cTEHKOMH 6.

it peajibHBIX pa3MepoB TPYObI:

d = 420mm u H = 1600 MM, Hecymass CrocoOHOCTH

BTBII  npeBbllIaeT  HecyUIylo CIIOCOOHOCTH

MOHOTPYOHOM NpeIBapUTEIbLHO HANIPAKEHHON 0aaKu
[ MTD ¢ onMHAKOBBIMH IJIOIIAASAMHA OETOHHBIX s/IEeP B

5,8 pa3za.




OPTOTPOITHAS IIVINTA TPYBOBETOHHOMU
KOHCTPYKIIUUN (asaBka Ne 2019109103)

OpTroTpornHas KOHCTPYKIIMS COCTOUT U3 MPOJIOJIbHBIX AJIEMEHTOB, BHIIIOJIHEHHBIX B BUJE TPyOOOETOHHBIX 0ajok 1,
MOTIEPEYHBIX 3JIEMEHTOB 2 B BUE pedep uiu (hacoOHHBIX MJIACTUH U BepXHeW miauThl 3 . TpybobeToHHbIe Oanku 1
MKECTKO 3aKPEIJIEHBI C MONIEPEYHBIMU pedpamMu 2 CBapKOii, a TaK)Ke ¢ BEpXHEH MIUTOH 3, cBapka KOTOPOii ¢ baikamMu
1 Bo3MOkHa KOHTakTHOM. Tlonepeunsie pedpa 2 uMeroT (hacOHHBIE BBIPE3bI, BBIIIOJHEHHbBIE 110 KOH(PUTYpallun
POJOJIBHBIX TPYOOOETOHHBIX 0asloK 1, KOTOPBIE MOTYT UMETh KPYIIIbIN WM MPSAMOYTOIBHBIN MPOQUIIb.
[TpononbHbIE 371eMEHTHI 1 B TOTIEPEYHOM CEYEHUU MOTYT OBITh PACIONI0KEHBI B KOHTAKTE MEKTy COOO0M MK Ha
paccTostHUM Ipyr oT Apyra. [Ipu KOHTaKTHOM pacroyIOKEHUH MPOJIOJIbHBIX JIEMEHTOB 1, OHU CBapeHbI MEXIY,

a MoIepeyHbIe AJIEMEHTHI 2 BBITIOJIHEHBI B BUJI€ (DACOHHBIX IJIACTUH (HE MOKa3.), MPUJIeTaloIMX K BEpXHEH
MOBEPXHOCTU TPYyO0OEeTOHHBIX Oanok 1 u BepxHe muTe 3. i yaydiieHus: TEXHOIOTUYHOCTH CBApPKU BEPXHSIS
IUIMTa 3 MOXKET OBITH BBITIOJIHEHA U3 MPOAO0IBHBIX WIIH MOMEPEYHBIX MOJIOC WU B HEH, B MECTaX KOHTAKTOB C
MPOJIOJILHBIMU OaskamMu 1 WK mornepeyHbIMUA OaIKaMu 2 BBITIOJIHSIFOTCS TPOI0JIbHBIC TEXHOJIOTMYECKHE
OTBEpCTHs, IPU cOOpPKE HA MECTE CTPOUTENILCTBA MOCTA. 3arloJHEHUE OETOHOM 4 6aIoK 1 MOXKET ObITh BBITIOJHEHO
Ha MECTE MOHTaXa MPOJICTHBIX CTPOCHUH.



MPOJETHOE CTPOEHUE MOCTA C OPTOTPOITHOM
METAJJAYECKOU! IJIMTOM (Tlatent Ne 2 702 444)
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[IposeTHOE CTpOEHME MOCTAa COCTOUT M3 HUKHEW HECYIIEHW 4YacThd B BHUJIE
TpyOOOETOHHBIX MPOAOJBHBIX 0aloK 1 1 BepXHEW 4acTH B BHUJI€ OPTOTPOITHOM
IJIATHI 2 C MPOJOJIBHBIMM 3 U TIONIEpEeUHbIMU 4 pedpaMu. B mornepeuHsix pedpax
4 TIUTBI 2 BBINOJHAIOTCS (DACOHHBIE BBIPE3bl C KOH(MUIYpallue BEpXHEU
MOBEPXHOCTH Oanok 1.




Manbie rpyHTO3achbilNHblie apo4YHbieé MOCTbl C KOMMNO3UTO-
6eTOHHbIMM HECYyLMMH dJIEMEHTAMMU




Coopy:xeHue npeacraBjasger co000il 3aCHINMHONA APOYHBIN MOCT C
IABHBIMH HECYIIUMH 3JIEMEHTAMM, BHINIOJTHEHHBIMY B BHJI€
TPYOOOECTOHHBIX 3JIEMEHTOB € MOJUMEPHON KOMIIO3UTHOM
000J10YKOH

Tpydodemonnoe ocHoBaHue

AopoxHas odexda
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UcnbiTaHua TPY0OOOETOHHBIX apok npoBoauiucs, B MI'CY




IIMJIOTHBIA 00BbEKT — MAJILIK TPYOOOECTOHHBIM APOYHbIU




Hanpagpjienuss padoT no NpMMEeHEHHI0 TPYOOOEeTOHHBIX
KOHCTPYKIIMM B MAJIOM MOCTOCTPOCHHUM

1. Opranuzanus prHAHCUPOBAHUS (PYyHIAMEHTAIbHBIX HHXXCHEPHBIX HCCIICIOBAaHMI
PocaBromopom.

2. 3yueHue MeXyHapOAHOIO OIbITa U3TOTOBICHUS U TPUMEHECHUS
TpyOOOETOHHBIX KOHCTPYKIIMII B MOCTOCTPOCHUH

3. IloaroToBka KaapoB Ay pabOThI B chepe MpUMEHECHUsI TPyOOOETOHA B
MOCTOCTPOEHHUH (PACUETUNKOB, MPOCKTUPOBIIUKOB, CTPOUTEIIECH,
SKCIUTYyaTallHOHHUKOB)

4. PazpaboTKa pacueTHBIX MOJICJIEN U METOIOB pacueTa TpPyOOoOETOHHBIX
KOHCTPYKIIMH ¥ MOCTOB C IPUMEHEHHEM TPyOOOETOHA

5.IIpoBeaenne madbopaTOphIX UCCIEA0BAHNN TPYOOOETOHHBIX KOHCTPYKITUN

6. Pa3pab0oTka HOpMAaTUBHBIX JOKYMEHTOB 110 IPUMEHEHHIO TPyOOOETOHA B
MOCTOCTPOCHHUHU

7.Co31aHue MoJIMIoOHa JIJI UCIIBITAHUN TPyOOOETOHHBIX 3JIEMEHTOB, TPYOOOETOHHBIX
KOHCTPYKIIMH X MOCTOBBIX COOPY>XKEHHUI C MPUMEHEHUEM TPyO0OETOHA

8. IIpoBeneHre HaTYpHBIX (HA IIOJUTOHE) UCHBITAHUN TPYOOOETOHHBIX MOCTOBBIX
COOPYKECHUH



