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EKBIBAJIEHTHE TUMYACOBE HABAHTAKEHHSA
JJIs1 APKOBUX MOCTOBHUX CIIOPY ]I
3TO®PPOBAHOI'O METAJIY

Anomauisn

Beryn.  PosrnsiHyTo mHMTaHHA —MPakTUYHOI METOAMKHA PO3PAaxyHKYy THMYAacoBOIO PyXOMOTO
HaBaHTaXEHHS BiJl TPAHCIIOPTHUX 3acO0iB HAa apKOBI MOCTOBI CIOPYAH 31 30LIBIIIEHUM PO3MIPOM OTBOPY 3
MeTaieBux rodpoBaHux KoHCTpykIin (MI'K) mim mopoxHiM HacumoM (Mami 1 cepemHi MOCTH,
LUTIXONPOBOAN). 3a Pe3yibTaTaMHi po3paxyHKOBO-TEOPETHYHHX AOCIIIKEHb HaJaHO HPOIO3HLii CTOCOBHO
BU3HAUEHHS THMYAacOBOTO PYXOMOTO HAaBaHTAKEHHs, PO3IOJIIEHOTO (depe3 IPYHT HACHIy) TiNbKH Ha
YaCTHHI TPOTOHY, JO EKBIBAICHTHOIO (32 KpUTEPIEM MAaKCHMAIBbHOTO 3THHAIBHOTO MOMEHTY Yy
KOHCTPYKLISIX apKH), pO3NOAIICHOTO B3IOBX BCHOTO MPOTOHY, ISl CIPOLICHHS aHATITHYHUX PO3PaXyHKIB
TaKuX CIIOPYI.

[pobnemaTtrka. YUnHHI HOPMH 3 TPOEKTYBaHHS IOpokHIX cmopya i3 MIK wmictate nmani mpo
aHaJITUYHI po3paxyHku criopya i3 MI'K kpyrioi ¢popmu 3 po3mipom oTBopy Titbku g0 6 M [1]. I[Ipu Takomy
PO3Mipi CITOPYIH TiT HACKIIOM BHCOTOIO OUTBIIIE HIX | M, TAMYacOBE HaBaHTAXKEHHS, HAITPUKJIA 32 CXEMOTO
HK-100 a6o HK-80, po3noBCIOAKY€EThCA Ha BCIO TOBXKMHY HPOTOHY 1 HOro NMpUHMArOTh y PO3paxyHKax K
JUTSL 32113006 TOHHUX BOJOIPOIYCKHHUX TPYO MiA AopoxkHiM HacumoM. [Ipu 30ii1pHIeHOMY NPOTOHI CIOPYAX
(10 — 20 ™ i GinpIie) THMYacOBE HAaBAaHTAKEHHS 32 BKA3aHUMH CXEeMaMH MOXKe OyTH PO3MOALIEHE TUTBKHA Ha
4acTHUHI POTroHy. TOMy BHHHKAaE MoTpeda JOTIOBHUTH YWHHI HOPMH B YaCTHHI aHATITHYHUX PO3PaXyHKIB,
30KpeMa TUMYaCOBOT0 HAaBAHTAKEHHS.

Merta i 3aBnanHsd. BukoHaTH OOCHiIKEHHS 1 PO3pOOMTH MPOMO3HLII MIOAO MOMKIMBOI CXEMH
BU3HAUCHHS CKBIBAJICHTHOTO THMYacOBOTO PYXOMOTO HaBaHTa)KEHHS s apkoBux cropya i3 MI'K 3i
30UTBITICHIM IPOTOHOM — OCHOBHA MeETa 1 3aBIaHHs JaHOI POOOTH.

Mertoau Jocmi/pKeHb i pe3yabTaTH. Po3paxyHKOBO-TEOPETHUHHMH aHali3 (OpPMYBaHHA XapakTepy
BIUIMBY TUMYACOBOTO HAaBaHTAKEHHsI BiJl TPAHCIIOPTHOTO 3aco0y Ha apkoBy crnopyay 3 MI'K mpu pisHOMY
MOJIOXEHH] [[bOT0 HABAaHTAXXEHHSI BIIHOCHO IIGHTPY TMPOTOHY, 32 pe3ysibTaraMH SIKOTO HaJaHO MPOIO3UIIii
100 MOJKJIMBOI CXEMH BHM3HAYEHHS €KBIBaJCHTHOI'O HABAHTAXKEHHS LUIIXOM BHKOPHUCTAHHS BH3HAYEHHUX
JUTSL HOT'O Bi/ITIOBITHUX JIHIH BILTUBY.

BucHoBku. Po3poOiieHo mpomo3umii 100 MOXIHMBOI CXeMHU BHU3HAYCHHS EKBIBAJICHTHOTO
(3a KpuTEpiEM MaKCUMAILHOTO 3THHAJIBHOTO MOMEHTY y KOHCTPYKISIX apKH) THMYacOBOTO PYXOMOTO
HaBaHT@XEHHs Uil apkoBux crnopyxa i3 MI'K, muaxom npuseneHHs ¢axTuyHOi (OpPMH HaBaHTaKEHHS
(Ha yaCTHHI MPOTOHY apKH) OO PO3MOAUICHOTO B3JIOBX BCHOTO NPOTOHY, AJS CHPOILCHHS aHANTITUYHUX
PO3paxyHKIB TaKUX CIOPYI.

Kniouosi cnoea: apxoBa MOCTOBa cCHopyna, TopoBaHWNT MeTal, CKBIBAJICHTHE THMYacOBE
HaBaHTAKEHHS, JIHiS BIUIUBY.

Beryn

Metoanka aHAJITHYHOTO PO3paxyHKYy HOpokHIX cnopyxa i3 MI'K, sika pernaMeHTOBaHa y YWHHHX
HOpMax 3 TPOEKTYBaHHSA 1 OyIiBHHUITBA Takux 00 ’eKTiB [1], pO3MOBCIOKYETHCS TUIBKM HA CIIOPYIH 3
po3mipom oTBOpY 10 6 M. [Ipu Takux po3Mipax OTBOpPY CIOPYIH i BUCOTI TOPOKHBOTO HACHITY OiNBINE HIK
1 M, THMYacoBe pyXoMe HaBaHTaXeHHs, Hanmpukiaz 3a cxemoro HK-100 abo HK-80, 3 ypaxyBaHHAM ixHIX
TCOMETPUYHHX MApaMETPIB i YMOB PO3MOIIJICHHS BEPTUKAIBHOTO 30BHIIIHBOIO HABAHTAXKEHHS Y IPYHTI [2],
MPUHMAIOTh PO3MOAUIEHIM Ha BCIO JIOBXKHHY MPOTOHY CIIOPYAM, SK Ha 3BHYANHI BOJOMPOITYCKHI TpyOH i3
3aJ11300€TOHHUX €JIEMEHTIB, PO3MIPH OTBOPY SIKUX, SIK IPABUJIO, HE IEPEBUIIYIOTh 3 M.
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CyuacHi nopoxHi cnopyau 3 enementiB MI'K 30inbieHoro po3mipy rodpiB MOXyTb MaTH PO3Mip
oTBOpY /0 25 M i Ounbure. [lpu Takux (301bIIEHUX) po3Mipax CHOPYAH i Manoi BUCOTH HACUIYy HaJ HEIO
JIOBKMHA THMYacCOBOTO HaBAaHTa)XEHHsI q OyJle CKIagaTd TUIbKH MEBHY YacTHHY NporoHy. Hampuknaza, npu
BUCOTI Hacumy 1 M, TOBXXKHMHA TUMYACOBOTO HaBaHTaxkeHHs Ha cniopyay Bix HK-100 i HK-80 Oyne cknamatu
npubnu3Ho Tk 5,2 M [3]. Tomy mig yac mpoektyBaHHS Takux cnopyn i3 MI'K mix noposkHiM Hacumom
noTpiOeH OOJaTKOBUI aHali3 OCOONMBOCTEH BIUIMBY HAa HHMX THMYAacOBOTO PYXOMOIO HaBaHTaKEHHS
CTOCOBHO BHM3HAYEHHsS PO3PaXyHKOBOro (HaWOUIbII HEeOE3MeYyHOro) PO3MILICHHS IIbOTO HAaBaHTAXKCHHS
BIJTHOCHO LIEHTPY IPOTOHY 1 BpaxyBaHHS CIIBBIIHOLIEHHS NOBXMHM THMYAacOBOTO HAaBAaHTAXEHHS [0
JOBKHHU NIPOTOHY CHOPYAH.

Jus apkoBux nmopoxHix criopya 3 MI'K 3 posmipom oTBOpy He Oinblie HiXk JOBXKHHA THMYacOBOTO
PYXOMOTO HaBaHT)KEHHS, NMHWTAHHS BH3HAYECHHS PO3PaXyHKOBOTO PO3MILIEHHS [bOTO HABAHTAKEHHS 3
HOPIBHSHO 3 BIUIMBOM TUIBKM YaCTKOBOT'O 3aBaHTAKCHHS MPOTOHY 3 BIUIMBOM IIPH 3aBaHT)XEHHI BCHOTO
MIPOTOHY OYyJIM paHillle YaCTKOBO PO3TIITHYTH ¥ poOoTi [3].

OcHOBHA YacTHHA

VY naniit pobOTI PO3TIIHYTO MUTAHHSI O0COOJIMBOCTEH BIUTMBY THMYAcCOBOTO PYXOMOTO HaBaHTaKCHHS
Ha apKOBI CITOPYIH 31 30UIBIIICHIM PO3MIpOM IIPOTOHY 32 YMOB PO3MOITY HABAHTAXEHHS JIMIIC HA TTEBHY
HOro 4acTWHYy, a TaKOXX NHUTaHHS MOXJIMBOCTI TPHUBEAEHHS TAaKOTO HAaBaHTAKEHHS /10 €KBIBaJEHTHOTO,
PO3IO/IIIICHOTO M0 BChOMY HPOTOHI, 3 METOIO CIIPOIICHHS aHATITHYHUX PO3PaxXyHKIB Takux criopyn (puc. 1).
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Pucynox 1 — CxemMa [0 BH3HAUCHHS HAWOUIBII HEOE3MEYHOrO pO3TAlIyBaHHS THMYacOBOTO

PYXOMOTO HaBaHTKCHHS MO JIiHIl BIUNIMBY MaKCHMalbHOTO 3TMHAJBHOTO MOMEHTY Mp (B OmOpHOMY
niepepisi) ISk HAMiBKPYTIIOl apKH 3 )KOPCTKUM OOMUPAHHSM IT’ AT (3HAYEHHS OpJWHAT He TIOKa3aHo)

P03paxyHKOBO-TCOPETUYHUM aHATI30M 3 BHKOPHUCTAHHSIM JIiHI BIUIMBY 3TCHHAIBHOTO MOMEHTY
(MakcUMaIbHOTO, B OTIOPHOMY IIepepi3i) BCTAaHOBIICHO, IO JJIS HAITIBKPYTIIOL apKH 3i 30UTBIIICHAM PO3MipoOM
MPOTOHY (KOJIM TOBKHHA PyXOMOTO TUMYACOBOTO HABAaHTAXKCHHS d CKJIQJA€ TUIHKW YaCTHHY MPOTOHY L) i 3
KOPCTKUM OOIUPAHHSAM IT’SIT, HAMOIIbII HEOC3NMEUYHUM € PO3MIIICHHS LEHTPY ILOTO HABAHTAKCHHS
npubn3HO Ha Bijictani 0,33 L Big Kparo MPOTroHy, Ha/I BEPXIBKOKO JIiHIi BIUIUBY.

PospaxyHkamu BcTaHOBIIEHO, MO (opMa JiHIi BIUIMBY MaKCHMalbHOTO 3TMHAIHLHOTO MOMEHTY B
OTIOPHOMY TI€pepi3i HamiBKPYIJIOT apKH i3 JKOPCTKMM OONMpaHHSM I1'SIT, Ky MOOYJOBAaHO 3BUYAMHUM
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croco0oM OyJiBeNbHOT MEXaHIKH 3 BUKOPHCTaHHSM Meroja ckindenux eiemeHtiB (MCE) i mporpamuoro
koMmiutekcy Lira CATIIP i siky moka3aHo Ha puc. 1, He 3aeXUTh BiJ po3MipiB apku i ii xopctkocti. ToOTO,
3arajbHa (hopMma i po3MillleHHsI MAKCUMAaJIbHOTO 3HAUEHHs PO3TIISIHYTO1 JiHii BBy (i1 BEpXiBKHM) BITHOCHO
MPOTOHY JUIS TAKUX apOK PI3HOTO pajiyca i nepepizy 0yne 0JTHAaKOBHUM.

MOXJIMBO OTPUMAaTH BEIWYMHY EKBIBaJICHTHOTO THUMYAacOBOT'O HABAHTAXKECHHS (., 38 KpPUTEpIEM
MaKCHMAaJbHOTO 3TMHAJIBHOTO MOMEHTY, TOOTO SIK Take PpiBHOMIPHO PO3MOALJICHE HABAHTAXECHHS, IPH IKOMY
3TUHAIBHUI MOMEHT B OIIOPHOMY Hepepi3i (1 po3riIsiHyTOl HAaMiBKPYTJIOi apKH MPH TAKOMY HaBaHTaXKCHH1
caMe B ONOPHOMY Iepepi3i 3rMHaIbHUH MOMEHT Ma€ MaKCHUMalbHEe 3HaueHHs, 3rimHo 3 [4] Oyne
JOPIBHIOBATH 3rHHAILHOMY MOMEHTY Y TOMY X Iepepi3i BiJ Aii (akTHYHOTO THMYACOBOr0 HAaBAaHTAXKEHHS ¢
(puc. 1), mpu ¥ioro MOBXKWHI @ TUTPKKA HA YacTWHI MPOTOHY (HaI BEpXiBKOIO JiHIl BIUIMBY), aie sike Oyne
PO3MO/IiIeHe B3/IOBK BCHOTO MPOTOHY apKu (pHC. 2).

Geg

Pucynox 2 — Cxema eKBiBaJICHTHOT'O TUMYAaCOBOI'O PyXOMOTO HABAHTAKEHHS AJIs1 HAIIBKPYIJIOl apKu

BuxopucroBytoun miHiI0 BIIIUBY Mp MakCUMalbHY BENIWYHHY [FOTO MOMEHTY NpH HaHOUIBII
HeOe3MeuHOMY pO3MillleHHI TUMYAacOBOTO HaBAaHTa)XKEHHS ¢ (Haj BEPXiBKOIO JIiHII BIUIMBY) BU3HAYAIOTH 3a
¢dhopmyIotO:

M, =ayq, (1)

Ie @ — IUloma JiHil BIUIMBY y MeXax (haKTWIHOI AOBXKUHH @ (puc. 1) TUMYacOBOTO PyXoMOro
HaBaHTAXKEHHS .

BennunHy ekBiBaJEeHTHOI'O THMYacOBOTO HAaBAHTAXCHHS (., BUKOPUCTOBYIOUM JIHIIO BIUIMBY Mp
BHU3HAYAIOTh 32 JOTIOMOT 00 3anexxHocTi (1) 3a hopmyoro:

M,
Qeq - H (2’)
@y
ze (0, — miomia Beiel niHii BWIMBY Mp 3 ypaxyBaHHSAM TIO3HAYOK il CKJIQMOBUX (BHINE 32

TOPHU30HTANBHY JIHIIO +, HWKYE 1€l TiHiT —).

MOXIHBO TaKOX BH3HAUEHHS BEIMYMHU (o, Ha TMiJCTaBi oTpumaHoro 3a d¢opmyroo (1)
MaKCHMAJIBHOTO 3Ha4eHHS Mp 1 TEOPETUYHOTO DIllICHHS] CTaTHYHO HEBH3HAYCHUX OPOK, HaBeIEHOTo B [3],
3a (hopMyJIOtO:

M,

0 = 01087

3)

Mpuxaan. [pumyctumo, NOTPIOHO BU3HAYUTH BEIIMYMHY CKBIBAJICHTHOI'O PYXOMOT'O HAaBaHTaXCHHS
Bix aii HK-100 mis MmocToBoi ciopyau y ¢opMi HamiBKpyTIIoi apku 3 mporoHoM L = 15 m (r = 7,5 m) 3 MI'K
3 po3mipamu TodpiB 380 x 140 x 7 (BiAMOBigHO, JOBXKHWHA XBWII, Il BHCOTAa 1 TOBIIMHA, MM, METal 3
IPaHUICI0 TeKydocTi ot = 345 Mlla) mij J0poXHIM HACUIIOM BHUCOTOI H = 5 M (HaJ CriopyI0I0) 3 IPYHTY 3
muToMoto Baroro 1,8 kH/m> .
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XapakTepucTuuHy (HOPMATHUBHY) BEIMYMHY (DAKTHYHOTO THMYACOBOTO HABAaHTAKCHHS ¢ Bim il
HK-100 mpu BigcTaHi Mixk BEpXOM apKd Ta BEPXOM JIOPOKHBOTO TOKPHTTS H = 5 M, TOBIIMHA MOKPHUTTS
h, = 0,15 m 1 mapametpa h; = 1,64 — 0,72 h, = 1,53 M oTpuMaeMO 3TifIHO 3 METOJHUKOI, SIKYy HaBeleHO B [3]
(pu H > h; ) 3a hopmyIoro:

_100

3
ab’ ©)
ge aib — mapameTpu HaBaHTAXKEHHS ¢ HA PiBHI BEpXy apKH, sSKi BU3HAYAIOThH 3a popmynami [3]:
a=3,8+2h +116(H-h); 4)
b=3,5+2h +L16(H~h). 5)

BukopuctoByrour BIiANOBIAHI YMCIOBI 3HadeHHS, 3a (opmynamu (3), (4) 1 (5) orpumaemo:
a=18,76 m; b =7,86 m; ¢ = 1,45 t/m* (14,5 kH/M?).
Ha pwuec. 3 nokaszaHo JiHiI0 BINIMBY 3THHANEHOTO MOMEHTY M3 (TIpaBOpyY BiXl OCi apKu).

2
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Pucynok 3 — JliHis BISTUBY ONOPHOTO 3rUHAIFHOTO MOMEHTY Mp (3 OpIMHATaMM)

3a J0MOMOTO0 JiHIii BIUIMBY, AJSI MakCHMaJbHOTO 3YCHIUIA B KOHCTPYKIISIX apKd (3THHAIBHOTO
MOMeHTy M B OTIOpHOMY Tiepepi3i B, mpaBopyd BiXl OCi apku), sika MOOyAOBaHA JJIs BH3HAYCHHS BEITUYUHU
€KBIBAJIGHTHOTO THMYAaCOBOTO PYXOMOTO HABaHTAXEHHA (., NPH HAWOUIBII HEOe3MeYHOMY PpO3MIIIEHH]
(aKTHYHOTO HABAaHTAXXEHHS ¢ B MPOTOHI L apKu, BCTAaHOBJICHO, 10 HAWOUIbII HEOE3MEUHUM € PO3MIILCHHS
HEHTPY (AKTUYHOrO THMYACOBOIO HABAHTAXCHHS ¢ 3 JOBXUHOIO ¢ HaJ BEPXIBKOIO JiHIi BIUIUBY, sKa
3HaxoauThes Ha Bigcrani 0,33 L = 0,33 - 15 =4,95 M Big niBoro Kpato JiHii BiuBy Mg (puc. 3).

BennunHa MakCUManibHOTO 3THHAIBHOTO MOMEHTY Mp B OIOPHOMY Iepepisi apKu MpH PO3MiLeHHI
(aKTUYHOTO TUMYACOBOTO PYXOMOIO HAaBAHTAKEHHA ¢ Yy MeXax IOBXHMHH ¢ (y YacTHHI NPOTOHY, Haj
BEPXIBKOKO JIiHIi BIUIUBY) BHU3HAYAEThCS 3 BHKOPUCTAHHAM MMOOya0BaHOi JiiHIT BmuBy (puc.3) 3a
¢dopmymnoro (1). IIpu mmomti o miHIi BINIMBY y MeXax IOBXWHH @ (PaKTHYHOTO THMYACOBOTO PYyXOMOTO
HAaBAHTAKEHHS ¢, Ky BU3HAYEHO SIK CyMy IUIOL OKPEMHUX YacCTHH 3 BKa3aHUMH OpAMHATaMH, 1 fKa CKIIalae
® = 6,352 M?, s BenmumHa gopiBHIoe: Mp= 6,352 - 1,45 =9,21 ™ (92,1 kHm).

ExBiBaneHTHE TUMUYACOBE PYXOME HAaBAaHTAKEHHS (e, (PO3IIOIIEHE HA BCHOMY MPOJIBOTI 1 MPH SIKOMY
MaKCUMAIBbHUI 3TUHANBHUN OMOPHUI MOMEHT Mp Takuil caMmuii, sIK i Ipu (GaKTHYHOMY HaBaHTaXKCHHI ¢,
PO3MIILIIEHOMY TiJIbKH B MeKax MapaMeTpa a, BU3Ha4aeMo 3a ¢popmynoro (2). [Ipu BennumHi miomi Beiel minii
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BIUIUBY M3, 3 ypaxyBaHHIM aireOpaidyHoi cyMu 11 CKJIaJIOBUX (BHIE 332 TOPU3OHTAIBHY JIiHIO +, HUKYE i€l
JiHil —), BU3HAUEHOI TaK caMo, fAK i @, sKa JOPIBHIOE wy = 6,024 M?, eKBiBaJE€HTHE THMYACOBE PYXOME
HABaHTAXEHHSA CKIIANAE §eq= 9,21 / 6,024 = 1,589 1/M? (15,89 kH/Mm?).

J1ist TOpiBHSIHHS, BEJIMYUHU ¢, 1 Mp BU3HAUEHI TaKOX 1 iHIIMME criocobamu — 3a popmyioro (3) 1 3a
MCE. Pe3ynbpTatu po3paxyHKiB HaBeIeHO y Ta0JI. 1.

Tabnuuya 1
Pezynvmamu po3paxyHKy pisHUMU CROCOOAMU 32UHATIbHO20 MOMmeHmy Mp
i eK8iBaAIEHMHO20 HABAHMANCEHHS (o
Criocib po3paxyHKy
3a JIHIEI0 BILUTUBY 3a popmynoro (3) [4] 3a MCE
M3, xHm Geq, KH/M? M3, xHm Geq, KH/M? M3, xHm Geq, KH/M?
92,10 15,89 - 15,16 92,30 15,44

[Ipu BU3HAUEGHOMY EKBIBAJIEHTHOMY HABAaHTAXEHHS (., 1 MOCTIHHOMY HaBaHTaXCHHI p Bill Macu
IPYHTY 3aCHIIKA BHCOTOKO 5 M, p = 1,8 - 5 = 9,0 t/mM? (90,0 xH/M? ), OBHE HaBaHTA)KEHHs Ha CIOPYIY
cknagae 10,589 1/m? (105,89 kH/m?), mo 30iraetbes 3 JQHUMU OPO MPUAATHICTH TMOAIOHIM cropyau 3
onmu3bkuMu napamerpamu (380 x 140 x 9, o= 235 MIla) nyis Hacumy 4 — 5 M Haj Hero [5].

BucnoBxku

[NokazaHo OJWMH 3 MOXIUBUX CIHOCOOIB BHU3HAYCHHS HANOLIBII HEOE3MEYHOro PO3MINICHHS
THUMYAacOBOTO PyXOMOTO HaBaHTAXEHHA [UIsI apKoBUX MocToBuX cmopyx i3 MI'K mumaxom anamizy
PO3MIIIIEHHS I[LOTO0 HABAHTAXKCHHS BiTHOCHO MPOTOHY apK¥ 3 BUKOPUCTAHHSM JIiHii BIUTUBY MaKCHUMAaJIbHOTO
3TUHAFHOTO MOMEHTY B KOHCTPYKIIISIX CIIOPY/IH.

HaBeneno cxemy BH3HAUY€HHs €KBIBAJICHTHOTO TUMYacOBOTO HABAHTAXKEHHS JIJIsl PO3TILIHYTUX CIIOPY .
i3 MI'K 3a kpurepieM MaKCHMalbHOTO 3THHAJIBHOTO MOMEHTY 3 BHUKOPHCTaHHSM JIiHII BIUIUBY IIOTO
3yCHJUISL Y OIIOPHOMY Tepepisi apKH.

AHaJOTIYHI MIX0IN 10 BU3HAYCHHS 0COOJIMBOCTEH BIUIMBY I €KBIBaJCHTHOI BETMUYUHUA THMYAaCOBOTO
PYXOMOT'O HaBaHTaXCHHs AJISI CIPOLICHHS aHANITUYHUX PO3PaxXyHKIB MOKIIMBI 1 sl ciopy.l iHIIMX (GopM
OTBOPY (KpYTJIUX, OBAIBHUX, EMINTHYHUX TOIIO).
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EQUIVALENT TEMPORARY LOAD FOR ARCH BRIDGE
STRUCTURES MADE OF CORRUGATED METAL

Abstrakt

Introduction. The question of the practical method of calculating the temporary moving load from
vehicles on arched bridge structures with an increased size of the opening made of metal corrugated
structures (MCS) under the road embankment (small and medium bridges, overpasses) is considered. Based
on the results of calculation and theoretical studies, proposals were made regarding the determination of the
temporary moving load, distributed (through the soil of the embankment) only on part of the span, to the
equivalent (according to the criterion of the maximum bending moment in arch structures), distributed along
the entire span, to simplify the analytical calculations of such structures.

Problems. The current regulatory document on the design of road constructions from MCS contains
data on analytical calculations of such round constructions with an opening size of only up to 6 m [1].
With this size of the structure under the embankment above it with a height of more than 1 m, the temporary
load, for example according to the NK-100 or NK-80 scheme, is spread over the entire length of the span, as
is accepted in the calculations of ordinary culverts under the road embankment.

With an increased span of the structure (10-20 m or more), the temporary load according to the
specified schemes can be distributed only on part of the span. Therefore, there is a need to supplement the
current normative document in terms of analytical calculations, in particular, temporary load.

Purpose and task. To carry out research and develop proposals for a possible scheme for determining
the equivalent temporary moving load for arched structures from MCS with an increased span is the main
goal and task of this work.

Research methods and results. Calculation-theoretical analysis of the formation and nature of the
effect of a temporary load from a vehicle on an arched structure made of MCS at different positions
of this load relative to the center of the span, based on the results of which proposals were made for a
possible scheme for determining the equivalent load by using the corresponding influence lines determined
for this purpose.

Conclusions. Proposals have been developed for a possible scheme for determining the equivalent
(according to the criterion of maximum bending moment in arched structures) temporary moving load
for arched structures made of metallic corrugated structures by reducing the actual shape of the load
(on part of the arched span) to one distributed over the entire span in order to simplify the analytical
calculations of such structures.

Keywords: arch bridge structure, corrugated metal, equivalent temporary load, influence line.
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