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PO3PAXYHOK APKOBOI JJOPOXHBOI CIIOPYJH 3 TO®POBAHOTO
METAJIY 3 YPAXYBAHHSIM ®OPMU I'O®PY

Anomauisn

Beryn. PosrisiHyTo muTaHHS pOo3paxyHKY apKOBOI JOPOXKHBOI CIIOPYIH 3 TOpPOBAHOTO METaly Ha
OCHOBI YHCJIOBOTO MOJIETTIOBaHHS 3a MeTo1oM cKindeHnX eneMeHTiB (MCE) 3 BukopructanHsIM hakTHIHIX
napameTpiB nepepi3zy MeraneBux roppoBanux koHcTpykuiit (MI'K).

[pobnemaruka. Y MHHYNI POKH Uil PO3pPaxyHKiB i BUIpPOOyBaHb IOpoxHiX crmopyn 3 MI'K
po3risaanacs yMOBHA IIPOCTa MPsIMOKYTHA opMa Tepepisy, eKBiBaJIeHTHA 32 3THHAIBHOIO JKOPCTKICTIO
ropoanomy npodinro. Ile Oyno mpuHHATO IS CIPOILICHHS PO3PAaxXyHKIB 1 AOCHTIKEeHb, Takid Imiaxif
BHKOPHCTOBYIOTh 1 B Cy4acHHX HOpMax 3 MpoekTyBaHHs criopyd 3 MI'K. Ane 1ie He 30BCiM KOpEKTHE
CIPOLICHHS.

Meta i 3aBnanHs. [loka3aTé MOMIMBICTH YHUKHYTH 3aiiBOi YMOBHOCTI 1 CHpOLICHOCTI
PO3paxyHKOBOI CX€MH 1 OTpAMATH OLTBII KOPEKTHI 1 OLIbII iH(GOPMATHBHI Pe3yIbTATH PO3PAXYHKY CIIOPY/T
3 MI'K.

Metoau AoCHipKeHb 1 pe3yabTaTd. MeTa 1 3aBAaHHs pealli3yloThCsl PO3PaxyHKOBO-TEOPETHYHIM
aHaii30M 1 yucaoBUM MogaentoBaHHSIM 3a MCE 3 BUKOpHUCTaHHSM KOHKPETHOIO NPHKIAAY PO3PAXYHKY
JOPOXKHBOI criopyu (Maoro Mocty) 3 MI'K.

Po3paxyHKOBY MO/IeNb CKIIQJCHO BIAMOBIIHO J0 AificHOT (hopMu rodpis, 63 nepexoay 10 yMOBHOL
pocToi NPSAMOKYTHOT (POPMH Tepepi3y eIeMEHTIB apKH, eKBIBaJCHTHHUX 3a 3THUHAIBHOIO )KOPCTKICTIO. 3a
OCHOBHY PpO3PaxyHKOBY YMOBY 3a MILHICTIO Yy JaHOi POOOTI NPHUHHATO yMOBY HE IE€PEBHULICHHS
PO3paxyHKOBUM HaBaHTaKEHHSM HECYYOl 3JIATHOCTI apKH, SIK CKIIAIOBOT YACTUHH CUCTEMHU «CIIOpyJa —
IpyHT». HecHy 371aTHICTh criopyau y JaHoi poOoTi po3MIITHYTO SIK CyMY BJIacHOI HeCy4oi 3IaTHOCTI apKH
(mo3a rpyHTOM) 1 0JaTKa, Kili 3a0e3nedye MpyXHUA ONop IPYHTY HACHITY Y BiMIOBiAbh HA MEePEeMillleHHS
apku y Oik rpyHTy. i1l BU3HAUEHHs JOAAaTKa HECHOI 3/1aTHOCTI 32 paxyHOK OIOpY IPYHTY MOAEIb apKH
MPUIHATO SIK «MEXaHI3M» 3 TOBHUMH IIAPHIPAMHU Y MICIISIX HAHOUIBIIMX HAMNPYKEHb 1 AeopmMalliii apKu.
'eomeTpryHa HE3MIHHICTH «MEXaHI3My» 3a0€3MEeUy€ThCS JTOJATKOBUMH CTPMIXKHSIMH, SKI MOJIEIIOIOThH
OIIOp IPYHTY MEPEMIIIEHHIM apKH. 3yCHIUIS y HUX CTPHXKHAX MalOTh OyTH BiANIOBIIHMUMH PIBHOAIIOUIN
oropy IpyHTyY. J1071aTOK HECHOT 31aTHOCTI BU3HAYAETHCS SIK HABAHTXKEHHS Ha apKy, PH SIKOMY 3YCHIUIS y
JOJATKOBUX CTPYIKHAX NOPIBHIOIOTH PIBHOAIIOYOI OMOPY IPYHTY HACHITy IOMYCTHMHM IE€PEMILICHHSIM
apku y OiK IpyHTY.

BucHoBku. [lokazaHa MOXIJIHMBICTh BHUKOHATH PO3PaXyHOK JOPOXHBOI crmopynu 3 MIK 3
ypaxyBaHHSAM (aKTHYHHX IapaMeTpiB IMepepi3y €NEMEHTIB 3 OTPUMAaHHIM OUIbII KOPEKTHUX 1 OBl
iH(QOPMATUBHUX PE3yNbTaTiB (30KpeMa 3 BH3HAYCHHSM PO3MOALTY HamNpyXeHb y IOUIIHKax rodpis), a
TaKOK 3aIpOITIOHOBAHA OCHOBA JJIS MOJANBIIHX JOCTI/PKEHB 1 PO3pPOOIICHHS MPOTIO3HITIN [T JOTIOBHEHHS
1 KOpETYBaHHSI HOPM 3 IIPOEKTYBAHHS TAKUX CHOPY.

Knrouoei cnosa: apkoBa 1OpOoXHsI CIIOpYy1a, HECHA 3/]ATHICT, OIIip, IEPEMIIICHHS.

Beryn

Criopynu 3 MetaneBux rodpoBanux koHcTpykmin (MI'K) € mocuth momwupeHuMH 00’€KTaMu
TpaHCIOPTHOro OymiBHHITBA y OaratboxX KpaiHax CBiTy. BOHM YCHIIIHO BHUKOPHCTOBYIOTHCS Ha
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aBTOMOOUTPHUX JOPOTax i 3aMi3HUILIX B SKOCTI BOAOMPOIYCKHUX TPyO 1 Majmx MOCTIB Mif] JOPOXHIM
HacumnoM, 00po6ok Tyremis [1]. E¢exTuBHicTh fopoxkHix criopyn 3 MI'K moB’s3ana 3 TiM, 1110 11€ BITHOCHO
JIETKI 1 THYyYKi KOHCTPYKIIii, SIKi IepeIaloTh YacTHHY HaBaHTA)XKCHHS HA TPYHT HACHITY, TOOTO MPAIO0Th
CYMICHO i3 TPYHTOM.

Y tpancnoprHoMy OymiBHHNTBI YKpaini cnopyau 3 MIK Takoxk BUKOPHUCTOBYIOTBCS SIK
palfioHanbHa aTbTepHATHBA BOJOMPOIYCKHUX TPyO 1 MalnX MOCTIB 3 THIIOBUX MAaCHBHHX OETOHHUX,
3a1i300€TOHHUX W MeTalleBUX KOHCTPYKIIiH. AJe i OibIl MacOBOTO BHUKOPHUCTAHHS TAKUX CIIOPY.
MOTPIOHO Ha MJCTaBl MPOMOBKEHHA IOCTIKEHb ITOTOBHIOBATH YSBIEHHS Mpo iX ocobmmBocti. Lle
HacaMIiepe/T CTOCYEThCS TIUTaHb PO3PAXyHKY TAaKUX CIIOPY]l apKOBOI (POPMH.

YkpalHChKI HOPMAaTHBHO-METOANYHI JOKYMEHTH 3 MIPOEKTYBAHHS 1 OYAIBHUIITBA TOPOXKHIX CHIOPY
3 MI'K, ski Bnepiie 0yno po3po0iaeHo i Bunano y 2007 poriti, MiCTSTh iH(QOPMAITiO 3araJIbHOTO XapaKTepy
1 cporeni GopMyIH I pO3paxyHKy CIOpyJ TUTBKK Kpyriaoi ¢popmu. Po3paxyHnku criopys iHIINX GopM
y IMX JOKyMEHTax pekoMeHayeThest BukonyBaru 328 MCE [2, 3]. TIpomo3uriii mo/10 AesIKuX JOMOBHEHb i
KOperyBaHb IIMX JJOKYMEHTIB Ha/laHi, 30KpeMa, aBTOpoM y pobotax [4, 5].

Y Hopmax VYkpainu, a Takoxx y Hopmax komumHboro CPCP i myGumikamisix mpo pesynbTatu
TEOPETUYHUX 1 EKCIePUMEHTAJIbHUX JOCHIKeHb MopoxkHix crmopyd 3 MIK s pospaxyHkiB i
BUNIPOOYBaHb PO3risiAaiacs yMOBHA [IPOCTa MPSIMOKYTHA opMa Mepepizy, eKBiBaJICHTHA 3a 3THHAIBHOO
JKOPCTKICTIO rodpoBarHoMy nipodiito. Lle Oyno mpuiHATO IS CIIPOIICHHS PO3PaXyHKIB 1 JIOCHIIHKEHb (Y
TOMY uMCIi 1 aBTopoM y po6otax [4, 5]). Ane ne He 30BciM KopekTHe cnpomienHs. Hanpuxnan, 1 m?
METaJICBOTO e€JeMEHTa (JIMCTa) MPOCTOr0 IMPAMOKYTHOTO MPOQII0, €KBIBAJICHTHOIO 3a 3TUHAILHOIO
JKOPCTKiCTIO roppoBaHOMY TIpodisito, Mae Bary y 4,5 pa3iB Oinbiry, Hixk rodppoBanuii. [IpoTe B maHuii vac,
KOJIW PO3PaxyHKH BUKOHYIOTBCA, SIK MPABHIIO, 3 BAKOPHCTAHHSM CHENialbHUX KOMI IOTEPHUX MPOrpam i
3a MCE, y TakoMy CIIpOIICHHI, B OUTBIIIOCTI BUITaIKiB HEMAE 0COOJIMBOT IIOTPEOH.

[Toka3aTn MOKIMBICTH YHWKHYTH 3aliBOi YMOBHOCTI NpH CKJIaJaHHI pPO3PaxXyHKOBOi CXEMH 1
yrcnoBomy MojemoBanHi (32 MCE) Ta orpumarty OiiblI KOpPEKTHI 1 iH(QOpPMATHUBHI pe3ylbTaTu
PO3paxyHKy 3 ypaxyBaHHM JilcHOT (hopmu ipodito apkoBoi 1opoxkHBOI criopyau 3 MI'K (Ta i He Tinbkn
apKOBOI) — € METOIO 1 3aBJIaHHSAM JIaHOT POOOTH.

OcHOBHA YaCTHHA

BukonaHHS po3paxyHKy apKoBOi JOPOXKHBOI CHoOpyau 0e3 Mepexoay [0 YMOBHOI IPOCTOl
MPSIMOKYTHOI (pOopMHE 1epepi3y elIeMeHTIB apKH, eKBIBaAJICHTHHUX 33 3TMHAIBHOIO KOPCTKICTIO TOOPOBAHOMY
pohiro, po3TITHEMO Ha KOHKPETHOMY MTPHKJIAI.

[Tpummyctrmo, MOTPiOHO MEPEBIPUTH MPUIATHICTh TOGPOBAHUX KOHCTPYKIIiH 3 roPpamu 150x50x5
(BIAMOBITHO JOBXKHMHA XBHJi, il BHCOTa 1 TOBIIMHA METANy, MM) 31 CTalli 3 PO3PaXyHKOBHM OIIOPOM
230 Mlla, anst apkoBOi MOCTOBOI CIIOpYAM pafiycoM r =2 M (MaJor0o MOCTY) IPH BEPTUKAIHLHOMY
MOCTIHOMY 1 TMMYacOBOMY HaBaHTaxeHHi Ha apky p = 17,0 rc/m? (170,0 kH/M?), sxe Bigmosingae
PO3paxyHKOBOMY HaBaHTA)KEHHIO IIPH BUCOTI HacuIy 6 M 3 TAMYacoBUM HaBaHTaxkxeHHs M HK-100.

PospaxynkoBy Moaenb s po3paxyHky 3a MCE (3a nonomoroto, Hanpukian, [IK Lira abo SCAD)
CKJIaJa€eMO BiAMOBIAHO A0 OiCHUX Po3MipiB Npodiar0 NpURHATHX TOGPOBAHUX KOHCTPYKLIH IMIMPHHOO
npubmmsHo 1 M (puc. 1).

3riAHO 3 METOJMKOIO, BUKJIAACHOO y [5], BU3HAYAEMO BEIMYHHY JOITyCTUMOTO MPOTHHY apku. s
NPUAHATAX BUXiITHUX JTAHUX MPOTMH apKOBOI TOPOXKHBOI CIIOPYAH i HACHIIOM aBTOMOOIUIBHOI TOPOTH
Ipyroi kateropii He HOBMHEH nepeBuiIyBaTh 14,8 cMm.

Hecyuy 3naTHicTh ciopyan y JaHoi poOOTi PO3rsSHYTO SK CyMy BJIACHOI HECYYOl 31aTHOCTI apKu
(mo3a rpyHTOM) 1 JOAaTKa, SIKii 3a0e3nedye NPy XKHUK OMip IPyHTY HACHILY Y BiAIOBiIb Ha MEPEMilleHHS
apku y OiK IPYHTY, K BUKJIaJIeHO B poOoTi [4].
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a — reomeTrpuyHi napamerpu MI'K 150x50;
0 — po3paxyHkoBa cxema apku 3 MI'K mmpunoro 1,05 m;
B — 30unbmieHe 300paxeHHs (¢pparment) apku 3 MI'K.

Pucynok 1 — Cxemu 10 po3paxyHKy apKu

Po3paxyHkoM BU3HA4Y€HO, M0 cxema JeOpMyBaHHS apKH Taka cama, SK 1 MPU MOJETIOBaHHI ii
€JIEMEHTaMH 3 YMOBHHUM MIPOCTUM IPSMOKYTHUM T€pePi3oM, EKBIBaJIGHTHHM 32 3THHAIBHOIO KOPCTKICTIO
ropoanomy nepepisy [4]. dedhopmariii i Hanpy>keHHS KOHIIEHTPYIOTHCS Y OMTOPHUX Tepepi3iB (B I’ ITaX),
B BEPXHill YaCTHHI i B MiCISIX, BU3HAYEHUX IIEHTPAILHUM KyToM npuomu3Ho 34° Bij piBHs mat. (puc. 2).

Pucynox 2— Cxema nepopmyBanns apku 3 MI'K nipu xopcTkoMy 0OTIMpaHHi IT’SIT 1| CHMETPUIHOMY
BEPTUKAIBHOMY HAaBaHTaXXEHHI BiJl TPYHTY HACHITY

st BU3HAUEHHS BIACHOT HECHOI 31aTHOCTI apku (1Mo3a IPYHTOM) BHUKOHYEMO PO3paxyHKH 3
MOCTYMOBUM 301JIbIICHHAM HaBAaHTAXKEHHS (SKEe NPUMHATO BEPTHKAJIBHUM PIBHOMIPHO PO3MOIITIEHUM
B3JIOB3K MPOEKIIiI apKK B PiBHI 11 BepXY) 1 KOHTPOJIIOEMO HAPYKEHHS Ta MMPOTHH. 3a KpUTEepii BUUEPIaHHS
HEeCcy4ol 3/IaTHOCTI apKH 1Mo3a IPyHTOM (HACTaHHS TPAHWYHOTO CTAaHy MEpIIOl TPynH) y JAaHiii poOoTi
NpUAMAaEMO CTaH 3piBHIHHS HanpyskeHb B exeMeHTax MI'K i po3paxyHKOBOro Oonopy MeTany eJIeMEHTIB
(MOXJHBI 1 iHIN KpHTEpii, HABUTh 3 BHHUKHEHHSM IUIACTHYHHUX IIApHIpiB). [‘apaHTi€o He HacTaHHS
TPAaHUYHOTO CTaHy Jpyroi Ipyny NPUHHATO HE MEPEBUILEHHS MPOTHHOM JOIyCTUMOIO 3HAYEHHS, 3a
METOAMKOIO [5].
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Pesynprati BW3HAUeHHS BIIACHOI HECY4Oi 3IaTHOCTI apku (T03a TIPYHTOM) TOKAa3ald IIo
(puc. 3-5):

— HampyXeHHs, SKe NpPUOTU3HO JOPIBHIOE PO3PAXYHKOBOMY OIIOpY, 3 SIBISETbCA IIPH
napantaxenni 100,0 kH/m? (10.0 Tc/M?);

— TpU TaKOMy HaBaHTAKEHHI BENMYMHA TPOTHHY apku ckmajgae 13,2 MM, MakcHMallbHe

nepeMinieHss y 0ik rpyHTy — 7,72 M.
.ll-‘) i ] ll-'IE
Hm

Pucynok 3 — I3ononsa (pparmeHT) HaIpyKeHb Y OLIOPHOMY IIEpepi3i apKu, MaKCUMaJIbHE 3HAYEHHS
HaNpY>KEHb CTUCKY Bij BUruHy apku — 23,4 kH/M? (HaitGinbiu TemHi 300 rodpis)
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Pucynox 4 — I3omons BEpPTHKAJIbHHX TIEPEMIIICHb apKH, MaKCUMallbHe 3HAauYeHHs
(nporun) — 13,2 MM
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Pucynox 5 — 13010151 TOPU3OHTAILHUX TMEPEMIllIEHb apKH, MaKCHMaJbHE MEepEeMIlIeHHs y OiK
IpyHTY — 7,72 MM (BU3HAYAIOTHCS LIEHTPATLHUM KyTOM rpubmu3Ho 34° Bix piBHS 11sT)

Jlns BU3HAuUEHHS J0JaTKa Hecydoi 3MaTHOCTI (TIbKHM 32 PaxyHOK OMOpPY IPYHTY) MOJIENb apKu
MPUHHATO SIK «MEXaHi3M» 3 TIOBHUMH IIAPHIPAMM Y MICILISAX HAHOLIBIINX HANPYKEHb 1 1edopMaliiii apku
— B ONOPHHMX IIEpepizax, B Iepepizax 3 HEeHTPATLHAM KyToM npuOan3Ho 34° Bij piBHS 14T i B BEpXHEOMY
nepepisi. ['eoMeTpuuHa HE3MIHHICTD TAKOT'O «MEXaHI3MY» 3a0€3M1eUyYEThCS JOAATKOBUMHU CTPHIKHIMH, SIKI
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MOJIETIIOIOTh OMIp TPYHTY MEPEMIMEHHSIM apKH 1 SKi MPUKIAAEHO 0 apKh y MICIX 11 MaKCHMaIbHHUX
nepeMirieHb y Oik rpyHTy (puc. 6).

755 155 135 755 755
» A

Pucynok 6 — Cxema apku, SIK «MEXaHi3My» 3 IIapHIpaMH Uil BU3HAYECHHS HaBaHTAXKEHHS, SKE
CIPUIMAETHCS TITBKU OMOPOM IPYHTY (3YCHIUISA y CTPUIKHSX, SIKi MOJEIIOIOTh PIBHOAIIOUY OTIOPY IPYHTY,
nopiBHiowTh 8,11 Tc = 81,1 kH)

3ycuiisi 'y OAAaTKOBUX CTPIDKHSAX MarOTh OyTH BIAMOBIAHMMH DPIBHOJIIOYIM OIMOpY TPYHTY.
PiBHOAITOUY OMOPY IPYHTY MIEPEMIMIEHHIM apKu 3HAWIEHO 32 METOIUKOIO, Ky BUKJIaIeHO B poOoTi [4].
[Ipu mpuitHATHX BUXIMHUX NaHUX, MAKCUMAIBHOMY IEpeMilleHH] apku y OiK IpyHTY 7,72 MM 1 MOy
nedopmanii rpynTy Hacumy 3000 1/m3 (30 MIIa) piBHoairoua onopy rpyHty mopisaioe 8,11 tc (81,1 kH).

Bennunnaa nogatky HECHOI 3AaTHOCTI apKH 32 paXyHOK ONOPY IPYHTY BHU3HAYAETHCS 3BHYAHMHUM
migbopoM SIK HaBaHTAXCHHS Ha apKy, MPH SKOMY 3yCHIUISI Y JOJATKOBUX CTPWXKHSX JIOPIBHIOIOTH
PIBHOIIFOUOT OMOPY I'PYHTY HACHITY JJOITyCTUMHM TEPEMILIIEHHSIM apKu y OiK IPYHTY.

3a maHUMM pO3paxyHKYy JOJATOK JO HECydoi 3JaTHOCTI apKu 3a paxyHOK OIOpy IPYHTY,
TOOTO HAaBaHTAXEHHsS, SKE CIPUIAMAETHCA TUIBKH IPYHTOM, nopiBHIoe 7,55 tc/mM2 (75,5 xH/M2).
IIpy 1BOMYy OCHOBHa pO3paxyHKOBa YMOBAa BHKOHYETbCI — PO3PAaXyHKOBE HABaHTAXECHHS
(17,0 Tc/m2 = 170,0 kH/M2) He mepeBwuIlye HeCydoi 3JaTHOCTI apKH, K YaCTUHH CHCTEMHU «CIIOpyJia-
rpyat» (10,0 + 7,55 = 17,55t¢/m2 = 175,5 xH/m2). Tlporun apku (1,32 cM) Tako HE MEPEBHIIYE
noryctuMe 3HaueHHs (14,8 cm).

BucHosku

Iloxazana MOKIMBICTb CKJIQJAaHHS PO3PAaXyHKOBOI MOZENi apKoBoi JopoxkHbBOi criopyai 3 MI'K Oe3
MEePexoay 10 YMOBHOI'O IIPOCTOTO MPSIMOKYTHOTO PO, €KBiBaJCHTHOTO 3@ 3rHHAJIBHOIO KOPCTKICTIO
roppoBaHoMy TpOdi0 i OTPUMAHHS 32 PaXyHOK IHOTO OifbII KOPEKTHUX 1 OUIbII iHGOPMATHBHHX
pe3ynbTaTiB po3paxyHKy (30KpemMa 3 BHU3HAYCHHSM pPO3MOJUTY HamlpyXeHb y MiNsSHKaX rodpiB) s
MOLITMPEHHS YSBJICHB PO 0COOIMBOCTI TAKUX CIIOPY/I 1 OLIBII IKICHOTO 1X POEKTYBaHHSI.

Hanani B po0OTi pe3ysibTaTH MOXKYTbh OyTH MPUHAHSATH 32 OCHOBY JUIS IMOJANIBIINX JOCIIIPKEHb 1
PO3pOOKH JIOTIOBHEHb JI0 YUHHAX HOPMATHBHO-METOIMYHUX JOKYMEHTIB Y YaCTHHI PO3PaxXyHKIB apKOBUX
nopoxHix cnopya 3 MI'K.
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CALCULATION OF ARCHED ROAD STRUCTURE FROM CORRUGATED OF METAL
TAKING INTO ACCOUNT THE FORM OF THE CORRUGATION

Abstrakt

Introduction. The issue of calculation of an arched road structure made of corrugated metal on the
basis of numerical modeling using the finite element method (FEM) using the actual cross-sectional
parameters of metal corrugated structures (MCS) is considered.

Problem Statement. In past years, for the calculations and tests of road constructions from MCS, a
simple rectangular cross-section, equivalent in terms of bending stiffness to a corrugated profile, was
considered. This was adopted to simplify calculations and research. Such an approach is also used in
modern norms for the design of buildings with MCS. But this is not quite a correct simplification.

Purpose. To show the possibility to avoid unnecessary convention and simplification of the
calculation scheme and to obtain more correct and more informative results of the calculation of structures
with MCS.
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Research methods and results. The purpose and tasks are realized by calculation-theoretical analysis
and numerical modeling according to FEM using a specific example of calculating a road structure (small
bridge) from the MCS.

The calculation model is made according to the actual shape of the corrugations, without switching
to the conventional simple rectangular cross-section of the arch elements, which are equivalent in terms of
bending stiffness. The main design condition for strength in this work is the condition that the design load
does not exceed the bearing capacity of the arch, as a component of the «building-soil» system.The bearing
capacity of the structure in this work is considered as the sum of the arch's own bearing capacity (outside
the soil) and the addition, which is provided by the elastic support of the embankment soil in response to
the movement of the arch toward the soil. To determine the addition of bearing capacity due to soil
resistance, the arch model is adopted as a «mechanism» with full hinges in the places of the greatest stresses
and deformations of the arch. The geometric stability of the "mechanism" is ensured by additional rods that
simulate the soil support by moving the arch. The forces in these rods must be corresponding to the
equivalent resistance of the soil. The bearing capacity supplement is defined as the load on the arch, at
which the forces in the additional rods are equal to the equivalent soil resistance of the embankment by the
permissible movement of the arch toward the soil.

Conclusions. It is shown that it is possible to perform the calculation of the road structure from the
MCS, taking into account the actual parameters of the cross-section of the elements, with obtaining more
correct and more informative results (in particular, with the determination of the distribution of stresses in
the sections of the corrugations), as well as the proposed basis for further research and development of
proposals for supplementing and correcting norms for the design of such structures.

Keywords: arch bridge structure, soil support, bearing capacity, movement.
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