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PO TUMYACOBE HABAHTAKEHHSA HA APKOBI CIIOPY /M 3
IFO®POBAHOI'O METAJIY IIIJ{ JOPOKHIM HACUIIOM

Anomauisn

Beryn. PosrisiHyTo nutanHs ocoOnuBocTelt (OopMyBaHHS 1 IPAKTHYHOTO PO3PAXYHKY TUMYAaCOBOTO
PYXOMOTO HaBaHTXKCHHS BiJ TPAHCIOPTHUX 3ac00iB HA apKOBi CIOPYAHM 3 TO(PPOBAHOTO METANY I
JopokHIM HacuroM. Lli ocoOGnmBoCT MOB’s13aHi 31 CXEMOIO cTaTHYHOT poOOTH i AehopMyBaHHS BiAHOCHO
THYYKOI KOHCTPYKIIii — IepeBakHO Ha 3rHH ITiJT TI€f0 MePEBaKar0uoro BEPTUKAILHOTO THCKY BiJl IPYHTY
HACHITy 1 B YMOBax IepelaBaHHS THMYAacOBOTO HABAHTAXKEHHS 4epe3 IPYHT HACHUIY, KU PO3MOLIIsE
TICBHUM YHMHOM 1€ HABAHTAXCHHSL.

[Ipobaemaruka. Y YUHHUX HOPMATHBHO-METOANYHUAX JOKYMEHTaX CTOCOBHO IIPOEKTYBAHHS MOCTIB 1
TpyO iH(OpMALis 100 MPaBUI BU3HAYCHHS BEJIMYHMHM THMYACOBOTO PYXOMOI'O HaBaHTAKEHHS Ha TPyOH
ITi]] HACUIIOM aBTOMOOLIBHUX IOPIr 0OME)KEeHa BKa3iBKaMH CTOCOBHO IapaMETPIiB THIIOBOI CXEMHU KOJIICHUX
HaBanTaxxeHb (HK-100 abo HK-80) i BimHOCHO pO3MOAUIEYMX BIACTHBOCTEH IPYyHTY Hacumy, Oe3
BUKJIAJACHHS HEOOXIAHMX [UIS MPAKTHYHHUX PO3PaXyHKIB METOAMKH 1 (OpMyJ, IO IIEBHOI MipOIO
YCKIIQJHIOE IPOEKTYBaHHS. HopMaTHBHO-METOIMYHI TIOKYMEHTH 0€310CcepeTHBO 3 MPOEKTYBAHHS JOPOXKHIX
CHOPYA 3 TOPPOBAHOTO METaly TAaKOK HE MICTITh JOCTATHHO MOBHOI 1 KOPEKTHOI iH(opMarii 3 Hporo
NPUBOLY.

Merta i 3aBnaHHs. JIONOBHUTH YSBJICHHS PO OCOOIMBOCTI ()OPMYBAaHHS THMYACOBOTO PYXOMOTO
HABAaHTAXKCHHS HA apKOBi CIOPYyAHM 3 TO(MPOBAHOTO METally IiJl JOPOXXKHIM HACUIIOM BiJl BILUTUBY MacH
TPaHCHOPTHUX 3aco0iB Ha JAOpO3i 1 MOKa3aTh MOXIMBI CXEMH NPAKTHYHOTO PO3PaxyHKy LHOTO
HaBaHTaKCHHS — € OCHOBHOIO METOIO 1 3aBIaHHSAM JIaHOT1 pOOOTH.

Metoau AOCHi/DKEHDb 1 pe3yabTaTH. METOAMYHOI0 OCHOBOIO MaHOI pPOOOTH € po3paxyHKOBO-
TEOPETUYHUH aHaJIi3 BILTUBY THMYACOBOTO PyXOMOT'O HaBaHTAXKEHHS Ha HAIPYXCHO-IehOopMaIliiHui cTaH
CKJICTIIHHSA HamiBKpyTioi hopmu (apku, 3a yMOBaMHU IDIOCKOI 3a1adi) 3 ropOBaHOTO METAy i Ha 3MiHH
IIOTO CTaHy 3aJeKHO BiJ pO3TAIlyBaHHA TPAHCIOPTHOTO 3aco0y BITHOCHO TIPONBOTY apKH. 3a
pe3yJbTaTaMu cepii po3paxyHKiB apKH IPH Pi3HOMY pO3TalllyBaHHI THMYAaCOBOTO PYXOMOTO HaBaHTaKCHHS
1 TIpH Pi3HIA BUCOTI HACHITy HaJ CIIOPYIOI0 BCTAHOBIICHI 3MiHHM (POPMH 1 EKCTPEMaJbHUX 3HAYEHB CMIOpH
3TUHATLHOTO MOMEHTY B apKH 3 BU3HAUCHHSIM XapaKkTepy 1 CTYIEHIO WX 3MiH.

BucnoBku. [lokazaHo, sk 3MiHIOETBCSI OpMa, BETUUMHH 1 KYTOBI KOOPAWHATU EKCTPEMalbHUX
3HA4YEHb EMIOPH 3TMHAIBHOTO MOMEHTY B apKH 3aJIeKHO BiJl 3MiHM PO3TaIlyBaHHS THMYaCOBOTO PYXOMOTO
HAaBaHTAKCHHS 1 BiJl BHCOTH HACHITy HaJ CIIOPYAOI0, HAaBEACHO YMCENbHI JaHI TakWX 3MiH 1 JaHi
CITIBBiTHOIIEHHS 3HAY€Hb 3TUHAIBHUX MOMEHTIB TIPH PI3HHX CXEMaxX pO3TallyBaHHSI THMYacOBOTO
PYXOMOTO HaBaHTa)KEHHA BiIHOCHO JI0 MPOCTiH CHMETPUYHOI CXEMH HABaHTAKEHHSA, 0 SKOI MOXKIHBO
MIPUBOJUTH (B ICSIKHX BUMAIKAX) HECUMETPUYHI CXEMH HAaBAHTAKEHHS JUUIS PAKTUYHUX PO3PAXYHKIB.

Knwuoei cnosa: NOpoxHiN HacHIl, apKoBa JOPOXKHS CIOPYAa, THMYAacOoBE HaBaHTaKEHHS,
ropoBaHHil METa.

Beryn

HapanTaskeHHsI Ha CTIOPYY, SIKa PO3TIIAIAETRCS, TaKe, K 1 Ha 1HIII CITOPYAM ITi ] JOPOKHIM HACHIIOM,
BOHO MAa€ JBi CKJIaJI0BI — ITOCTiMHE BiJl THCKY MacH IPYHTY HACHITy HaJ CIOPYIOIO 1 THMYAcOBE BiJl MacH
TPaHCIOPTHHUX 3ac00iB Ha JOPO3i.

ITocTiiiHe HaBaHTa)KEHHS BU3HAYAETHCA K HA 3BMYaiiHI BOJOMPOITYCKHI TpyOU Ha aBTOMOOUIBHUX i
3aTI3HUYHUX JIOPOTaXx — 3 ypaxyBaHHSIM BCi€i Macu IPYHTY BiJl BepXy CIIOPYIH JIO BEPXY JOPOKHBOTO
MOKPUTTS (YU 10 HU3Y IITIAIIH).
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TuMyacoBe BepTUKAIbHE HABaHTAXCHHS Ha apKoOBi CIOPYAH 3 TO(QpPOBAHOIO MeETaly, sKa
PO3TIIANAETECS — L€ THCK IPYHTY Bil MacH TPaHCIOPTHUX 3aco0iB Ha NIOpO3i, SKIH A pO3paxyHKiB
MIPUHMAETHCS K PIBHOMIPHO PO3MOIijICHE HABAHTAXKCHHS B PiBHI BEPXY CIIOPYIH.

3TiIHO TaHUM CITeIiaabHOI TEXHITHOT JITEpaTypH i HOPMATUBHUX JOKYMEHTIB MUHYINX PoKiB [1, 2],
I BU3HAUCHHS BEJIMYMHU TUMYACOBOTO HABAaHTAXXCHHS HA TPYOM MiJ HACHIIOM aBTOMOOUIBHHX AOPIT
BUKOPHCTOBYBany HaBautaxends HK-80, Benmuuny sikoro ¢ (1/m?) Ha piBHI BepXy CrOpyay, Ha BifcTaui

MIDX ii BEpXOM i BEpXOM JOPOKHBOTO TOKPUTTS H (M), BU3HAYaM 3a (popMyIioro:

B 19 )
1 H+3

Y HOpMax 3 IPO€EKTYBaHHS i OyJiBHULITBA JOPOXKHIX CIIOPY 3 TOGpOBaHOro MeTainy [3] nependaueHo
HAaBaHTAKCHHS BiJ TPAaHCIOPTHHUX 3acO0iB BU3HAYATH SK M0 YMOBHOTO JOJATKOBOTO Iapy IPYHTY,
TOBILMHOIO [/, , CKBIBAJICHTHOTO [ii TPAHCTIOPTHHX 3aco0ie HK-100 un HK-80 3a popmyoro:

1%
H, =——-, 2
1 7(H +3) @
e V  — eKBIBaJICHTHE HaBaHTakeHHs, 3rigHo 3 momatkoMm H JIBH B.2.3-14:2006 [1], 3a1eKXuTh Bif
JOBXHUHU 1 popmu NiHil BBy, KH/M;
Y ~— NKATOMA Bara IPyHTY HaCHILy.

JI)1s BUKOPUCTaHHSI B MPAKTUYHUX PO3PaXyHKIB apKOBUX CIIOPY, SKi pO3TISAar0Thes, hopmyna (2)
HE JIOCTaTHRO KOPEKTHA, ToMy, mo Tabmwmio momarky H mo JIBH B.2.3-14:2006 ckimaaeHO TiIMBKA AJIS
HaBanTaxxeHHss HK-80, kpiM Toro BiacyTHI AaHi 111070 (OPMH JiHii BILTUBY (1 IKOTO caMe 3yCHJUIS Lisl JIiHis
BIUIMBY) JIJISL apKH i3 dKOPCTKUM OOIHMPAHHSIM IT° SIT, TPUYi CTATUYHO HEBU3HAYECHOI.

OcHoBa yacTHHA
Po3spaxyHkoBo-Teopetnunuil anamiz ¢opmyBaHHs HaBantaxeHHs ¢ (Bim mii HK-100) Ha apkoBy

criopyay (puc. 1).
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Pucynox 1 — Cxemu gii HaBantakeHHs HK-100 na cmopynmy mixg AOpOKHIM HacHIIOM

(po3mipu B M), PO3THH B3IOBX (a) 1 momepek Hacuiry (0) 3 ypaxyBaHHSIM PO3IOAUTY BEPTUKAILHOTO
HAaBaHTAKCHHS y IPYHTI JOPOKHBOT'O Hacwiry Irij KytoM 30° mo Beptukam (y HOPOKHBOMY TOKPHTTI,
h, — mig kyrom 45°), BignosigHO 10 po3ainy 12 [4]

36ipHuk Haykosux npayb «JJOPOT'U I MOCTU» www.dorogimosti.org.ua
ISSN 2524-0994 (Print), ISSN 2786-488X (Online). Dorogi i mosti, 2024. Issue 30 339



HYDROTECHNICAL CONSTRUCTION, WATER ENGINEERING AND WATER TECHNOLOGIES

[Ipuiimaroun po3MOAiT BEPTHKAIFHOIO THMYAaCOBOI'O HAaBAaHTAXKEHHS BiJl TPAHCHOPTHUX 3aco0iB
3T1IHO 70 BKa3aHHUX BHUIIE OCOOJMBOCTEN HOTO PO3MOIUTY B IPYHTI [4], 3 IPOCTUX T€OMETPUIHUX PIIlIEHb 3
ypaxyBaHHAM MmapameTpiB cxemu HaBaHTaxeHHS HK-100 (a Takoxx HK-80) st Bu3HaUeHHS po3MipiB a 1 b
TUIOIII BEPTUKAIBHOI'O HABaHTAXEHHS (TUCKY IPYHTY) Ha PiBHI BEpXy CHOpPYIH, BiANOBIIHO B3JIOBXK i
nonepek Hacumy (puc. 1) oTpuMyemMo HacTyIHI HOpMYITH:

a=3,8+2h,+1,16(H-h,); 3)
b, =3,5+2h,+116(H—h,),npu H> h;; (4)
b, =1,1+2hn+1,16(H—hn), upu H <h,. (5)

BuxopuctoByroun dhopmynu (3) — (5) BUKOHAHO cepit0 pO3paxyHKIB HAIMBKPYTIOi apKH SK BIIHLHO
nedopMoBaHoi (103a IPYHTOM) CIIOPYIH Ha HaBaHTaKeHHS p (MOCTiiiHE Bl MacH IPYHTY HAcUIy Haj
criopyzor) i ¢ (TuM4acoBe, pyxome Bim TpancmopTHoro 3aco0y HK-100) mpum pisHEX cxemax

PO3TaIlyBaHHS TUMYAaCOBOT'O PYXOMOTO HAaBAHTA)XCHHS BiTHOCHO NPOTOHY apKu — Ha Y4, Ha 2, HA V4
NPOTOHY 1 Ha MOBHOMY NPOroHi (puc. 2 ).

CxemMa 4

q
P
CxemMa 3 q
p

Cxema 2 q / |

Cxema 1 q /[ |

Pucynox 2 — Cxemu 1 BU3HAYCHHS 3MIiHHM BEIMYHMHU 1 KyTOBOI KOOPJMHATH CKCTPEMATbHUX
3Ha4deHs (1 — 5) emopu MOMEHTIB (ITyHKTHpHA JIiHISA) IPH Aii MOCTIHHOTO HABAaHTAXEHHS P 1 THMYacOBOTO

pyxomoro HaBantaxenHs g Big HK-100 Ha apky 3a cxemamu | — 4 (BiAmoBiHO, pu ioro Aii B % Mporoxy,

B !> IPOTOHY, B % MIPOTOHY 1 B TOBHOMY ITPOTOH1)

Po3zpaxynku Bukonano merogoM ckindenux enemenTiB (MCE). Po3paxyHKkoBy cxeMmy HamiBKpyTioi
apKy pajziilycoM 3 M IpH )KOPCTKOMY OOTIHPaHHi 11’ SIT OYJI0 CKJIAIeHO 13 36 CTPIOKHIB 13 )KOPCTKICTIO HA BHTIH,
€KBIBaJICHTHHH OPCTKOCTI MeTaneBuX roppoBanux koHcTpykuin (MI'K) 3 posmipom rodpis 150x50x6
(BimmOBITHO, MOBKHMHA XBHJI, 1i BHCOTa 1 TOBIIMHA METAITy, MM) 3 PO3PaXyHKOBHM OIIOPOM METaIy
230 MIla. HaBauTtaxeHHs p i ¢ BU3HAYEHI, BIANOBIIHO, BiJl MACH IPYHTY 3 MUTOMOK Barow 19 kH/M® Hax

CIIOPY/IOF0 TIPH Pi3HUI BHCOTI HACHIMY 1 BiJI MaCH TUMYACOBOT'O PYXOMOTO KOJIICHOTO HaBaHTakeHHs HK-
100. OTpuMaHi pe3yJIbTaTH PO3PaXyHKIB — XapaKTep 1 3HAUCHHS 3MiH pO3paxXyHKOBHX MapaMeTpiB (KyTOBI
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KOOpAWHATH 0 " CHiBBi,Z[HOHIGHHH BCJIMYUMHU CKCTPEMAJIbHUX 3HAYCHb CHIOPU 3TUHAJIBHUX MOMCHTiB,

—) st cxeMm 1 — 3 po3rainyBaHHsS THMYacOBOIO HABAHTAXKEHHS 0 CUMETPUYHOI cxemH (cxema 4)

M

[ILOTO HABAHTAXXCHHS 3aJIC)KHO BiJl CXEMH, PO3TAllyBaHHS THMYaCOBOTO HAaBAaHTAXKEHHS BiJJHOCHO MPOTOHY
i Bix BucoTH Hacuiry H Hax criopyaoro (AKy IS IUX, CYTO JOCTITHUX, YMOBHHUX, PO3PaxyHKiB IPUAHATO BijI

2m a0 10 M, a A, = 0,15 M), HaBeneHo y Taur. 1.

i,cx.4

Tabnuuys 1

Pesynomamu po3paxyukie 3a piznumu cxemamu (puc. 2) 0ii nocmiiinozo i mumuacoeozo
HABGAHMANCEHHA HA apKogy cnopydy 3 MI'K

IS —— BennurHa mapaMmeTpiB IpH pi3HUX cxemax (pHc. 2) nii HaBaHTakeHHs ¢ Bix HK-100
napaMeTpis B Cxema 1 Cxema 2 Cxema 3 Cxema 4
EKCTpEMaIIbHIX
TOYKAX eIIOpHU npu H, M npu H, M npu H, M npu H, M
MOMEHTIB 2 5 10 2 5 10 2 5 10 | 2| 5 |10
1 0 0 0 0 0 0 0 0 0 0 0
2 25 35 30 30 30 30 30 35 30 34 34 34
i, Tpaj 3 70 88 88 83 88 88 88 88 88 90 90 90
4 140 145 145 140 145 145 140 145 150 146 | 146 | 146
5 180 180 180 180 180 180 180 180 180 180 | 180 | 180
1 0,31 0,88 0,97 | 0,66 | 091 | 098 | 0,89 0,97 0,99 - - -
Mi 2 0,48 0,88 0,95 0,81 0,93 | 0,96 | 095 0,97 0,97 - - -
3 0,45 0,80 0,98 0,94 | 0,97 | 0,99 | 1,06 0,91 1,00 - - -
hexd 4 0,52 0,91 0,98 0,87 | 0,96 | 0,99 | 1,06 1,02 1,00 - - -
5 0,61 0,92 0,98 0,94 | 098 | 0,99 | 1,06 1,00 1,01 - - -

Pesynpratu po3paxyHkis (TadJ. 1) cBigquaTh po Take, Uio:

— (¢opMa ermopr MOMEHTIB 3MIHIOETHCS TAKUM YHHOM, 110 3MIHIOIOTHCS KYyTOBI KOOPIUHATH O1YHHX
1 BEpXHBOTO EKCTPEMATLHUX 3HAUCHB, 4 TAKOK BEJTMYUHU BCiX EKCTPEeMaTbHEX (1 IHITNX ) 3HAYCHH MOMEHTIB;

— IHTEHCHBHICTh 3MiHM KYTOBHUX KOOpDAMHAT 1 BENMYMHHM OIYHHMX 1 BEPXHBOTO E€KCTPEMAaIbHHX
3HAYCHD CMIOPH MOMEHTIB 3MEHIITYETRCS 31 30UTBIIIEHHSAM BICOTH IPYHTOBOT'O HACHITY HaJl CITOPYIOI0, TAKOXK
3MEHIIYETHCS 13 PO3MOBCIOKeHHIM HaBaHTakeHH: Bil HK-100 Ha Ginblry yacTHHY IPOTOHY;

M,

1

—  CITBBIJHOIICHHS 3HAYCHb MOMEHTIB B €KCTPEMaIbHUX TOYKaX CITOPH TP PI3HHUX
i,ex.4

cxemax (1 — 3) He CUMETPUYHOTO PO3TAIlyBaHHS THMYACOBOTO PYXOMOTO HaBaHTAKCHHS JIO BiJIIOBITHUX

3HAYEHb IPU cXeMi 4 (CHMETpUYHE HAaBaHTA)KCHHs) HAOJMKAIOTHCSA 10 OMMHUIN 31 301IbIICHHSIM BHCOTH

HACHITY 1 31 301IBIICHHSM PO3MOBCIO/KEHHSI TUMYaCOBOTO PYXOMOTO HaBaHTAXXCHHS Ha O1IBINY YaCTHUHY

MPOTOHY apKH.

3 anami3y cxewm, siKi HagaHo Ha puc. 2 i popmyn (3) — (5), a Takox JaHuX Ta0J1. 1, BUIITHBAE Te, SIKIIO
JIOB)KMHA THMYACOBOTO HaBAHTAXXCHHS ¢ Ha PiBHI BepXy apKH B3JOBX HAcHITy TpH ii Bucoti /1 Ounblie,
HixX 1 M (puc.1,a) nopiBHioe um Oinmbile 3a po3Mmip MporoHy (2r) HamiBKpyrjaoi apku, TOOTO,
npu a >2ri H> 1 M, BU3HAYaIbHUM MOJKHA BBO)KATH HABAaHTA)XEHHS ¢ Ha apKy 3a cxemoio 4 (puc. 2), 3

pO3MiH_ICHH$IM ObOTO0 HAaBAHTAXXCHHS B3JJ0BK BCHOI'O IPOT'OHY. HpI/I ObOMY BEJIMYUHY HAaBaHTAKCHHA (,
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BIMOBIAHO A0 YMOB poO3MOAUICHHA TIpyHTOM [4] nii HaBantaxenHs HK-100, npwuiimaroun MHoro
piBHOMIpHUM [5], MOXXHa BU3HAYUTH 3a (HOPMYIaMHu:

— npu H>h , kH/M? (te/m?)

1 ab ab )
— npu H <h, xH/M? (Tc/m?)
490 (500
== — |. 7
=" ( ab ] 2

3aJeKHICTh CHiBBiIHOLICHHS BETUYMHA TUMYACOBOTO HABAHTAXKEHHS ¢ HA CIIOPY.y MiJ HACHIIOM Y
piBHI BepXy CIIOPY/IHX 10 BEITUYUHH BiMOBIIHOTO MOCTIHHOTO HABAHTAXKCHHS p BiX BHCOTH Hacumy H Haj
CIOPYZOIO TOKa3aHo Ha pHc. 3.

H,l\x
9

hh N NN ®

Now N

0 01 02 03 04 05 06 06 07 08 09 <
2

. . q .
Pucyno:c 3 — 3ancxKHICTh CIMBBIJHOIICHHA — B1J BUCOTH HaCI/IHyHHaI[ CHIopyaoro

p

. o q R
Ha rpadiky (puec. 3) BuaHO, 10 CIiBBITHOMIEHHS — CYTTE€BO 3MEHIIYETHCS 31 301JIBIICHHSIM BUCOTH

HACHUITy HaJ CIOPYAO (NMOYMHAOYM 3 2-X M), a HamlpuKiIaa, NMpH BUCOTI Hacumy 10 M THMYacoBe
HaBaHTa)XEHHS Bi TpaHcmopTHoro 3aco0y HK-100 mpakTHYHO BTpadae CBOE 3HAYCHHS 3a PaxXyHOK HOTro
«pPO3CIIOBaHHS» B IPYHTI HACHITY.

BucHoBxku

V cTaTTi 3amponoHOBAHO MiIXia MO0 ypaxyBaHH Jii, Ha apKOBY CHOPYIY 3 TO(PpOBAHOTO MeTally
I JOPOXKHIM HACUIIOM, THMYAaCOBOI0 PYXOMOT'0 HaBaHTA)KEHHSI, SIKE TIEPEAA€ThCS Ha CIIOPYAY Yepe3 IPYHT
1 MIEBHUM YHHOM PO3MOBCIO/IKYETHCS, 3JICKHO BiJl BHCOTH HACHUITY HaJ| CIIOPYAOIO 1 BiJI MOJIOXKEHHS I[LOTO
HABaHTAXKCHHS BiJIHOCHO MPOTOHY CHOPY/IH.

ITokazaHo, SIK 3MiHIOETbCS (popMa 1 3HAYCHHS EIMIOPH BU3HAYAILHOTO IS apKOBOI CIIOPYAM Tif
HACHUIIOM 3yCHJLIS (3STUHAIEHOTO MOMEHTY) 3aJIC)KHO BiJl MOJIOXKEHHS TUMYaCOBOTO HAaBAaHTAXKECHHS BITHOCHO
MPOTOHY apKH 1 K 3MIHIOETHCS CITIBBITHOIICHHS €KCTPEMAILHUX BEIHUYMH CMIOPY MOMEHTIB IPH Pi3HUX
CXeMax IIOJOXCHHS THMYAacOBOIO HABAaHTAKCHHS [0 BIJANOBIAHMUX BEIHYMH IIPH CHMETPUYHOMY
HABaHTa)XEHI BCHOr'O MTPOrOHY.
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3a3HaueHo, 32 TKUMH YMOBaMHU MOKITUBO MPUBEACHHS HECUMETPUIHOTO THMYACOBOI'0 HABAHTXKCHHS
JI0 TIPOCTOI CHMETPUYHOI CXEMH JUIsl CIPOINEHHS PO3PaXyHKIB 3 JIOCTATHBOIO JUIS MPAKTUYHUX 33124
TOYHICTIO (30KpeMa MpH BUCOTI HACHITY HaJ| CIIOPYI0I0 OuIbIe Hixk 1 M).

HaBeneHo rpadik, 3 sSKOT0 MOXHa OIIHMTH 3MCHIICHHS YaCcTKA THUMYAacOBOTO HABaHTAXKEHHS 3i
30UIBIIIEHHSM BUCOTH HACHUITY HaJl CTIOPYIOIO.
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ABOUT THE TEMPORARY LOAD ON ARCHED STRUCTURES MADE OF
CORRUGATED METAL UNDER A ROAD EMBANKMENT

Abstract

Introduction. The issue of features of formation and practical calculation of temporary moving
load from vehicles on arched structures made of corrugated metal under the road embankment is considered.
These features are related to the scheme of static work and deformation of a relatively flexible structure —
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mainly to bending under the influence of the prevailing vertical pressure from the soil of the embankment
and in the conditions of the transfer of a temporary load through the soil of the embankment, which
distributes this load in a certain way.

Problem Statement. In the current regulatory and methodological documents regarding the design of
bridges and pipes, information on the rules for determining the amount of temporary moving load on pipes
under highway embankments is limited to instructions regarding the parameters of a typical scheme of wheel
loads (NK-100 or NK-80) and regarding the distribution of properties of the soil of the embankment, without
setting out the methods and formulas necessary for practical calculations, which complicates the design to a
certain extent. Normative and methodical documents directly related to the design of road structures made
of corrugated metal also do not contain sufficiently complete and correct information on this issue.

Purpose. To supplement the idea of the peculiarities of the formation of temporary moving load on
arched structures made of corrugated metal under the road embankment due to the influence of the mass of
vehicles on the road and to show possible schemes for practical calculation of this load is the main goal and
task of this work.

Research methods and results. The methodological basis of this work is the calculation-theoretical
analysis of the influence of a temporary moving load on the stress-strain state of a semicircular vault (arch,
under the conditions of a flat problem) made of corrugated metal and on changes in this state depending on
the location of the vehicle relative to the span of the arch. According to the results of a series of calculations
of the arch at different locations of the temporary moving load and at different heights of the embankment
above the structure, changes in the shape and extreme values of the bending moment plot in the arch were
established with the determination of the nature and degree of these changes.

Conclusions. It is shown how the shape, magnitudes and angular coordinates of the extreme values of
the bending moment plot in arches change depending on the change in the location of the temporary moving
load and the height of the embankment above the structure, the numerical data of such changes and data on
the ratio of values of bending moments in different layout schemes are given — variation of a temporary
moving load relative to a simple symmetrical load scheme, to which it is possible to lead (in some cases)
asymmetric load schemes for practical calculations.

Keywords: road embankment, arched road structure, temporary load, corrugated metal.
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