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Anoranisi._Beryn. [NapaBnigamii po3paxyHOK MOCTIB € OJTHAM 3 HAaWBKIUBIIINX €TaIliB BU3HAYCHHS HOTO
OCHOBHHMX T€OMETPUYHHUX MapaMmeTpiB. OTke Takuil po3paxyHOK Mae 0a3yBaTUCh Ha TOYHUX PIBHSIHHAX
TiApaBIiKH, SKI XapaKTepU3YIOTh MOBEAIHKY BOAHOrO MOTOKy. CTaHOM Ha JaHWW dYac TiApaBIIivHAN
PO3paxyHOK MAaJIOTO MOCTY 0a3yeThbCsl Ha €MITIpUYHO BCTAHOBJICHIN 3aJICXKHOCTI, SIKA TOJIATAE B TOMY, IO
CTHCHYTa MMOuHa Mig MocToM he 3B’s13aHa 3 mignopom H npubimznoro 3anexsictio he ~ 0,5H i € Takoro, mo
HE3aJICKUTh Bijl BETUYMHU CTUCHEHHS IMOTOKY MOCTOBHM MEpexo/oM. Y naHili poOoTi Oyno TEOpeTHYHO
JIOBEJICHO, 10 NPHHMAIOYM TaKe CIIBBIIHONICHHS MiX TJIMOWHAMH, € MOXJIMBICTH OTPUMATH JTOCTaTHHO
BEJIMKI HETOYHOCTI MpPU BHU3HAYEHHI INIMOWHM B CTHUCHYTOMY Iiepepi3i hc, a 3HauuTh 1, SIK HACIIAOK, y
BU3HAYEHHI MIBUIKOCTI Y PO3PaxyHKOBOMY Iiepepisi MiAMOCTOBOTO pycia.
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Pesynpratn. Ha migcraBi TpboX OCHOBHHX 3aKOHIB (pi3MKH, a came: 3aKOHY 30epekeHHS Mach (PiBHSHHSI
HEPO3PHUBHOCTI), 3aKOHY 30epekeHHsI eHeprii (piBHAHHS bepHyini), 3aKOHY 3MiHH IMITYJIbCY (piBHSHHS
TEOpPEMH O 3MiHIi IMITYJIbCY), OTPUMAHO aHATITHYHY 3aJICXKHICTh, SIKa BCTAHOBJIIOE 3B'SI30K MiXK MapamMeTpaMu
ctucHyToi rmbunu he 1 mignopy H mpu pizHOMy 3Ha4YeHHi CTyNeHs CTHCHEHHS MOTOKY €. Ha ocHOBI wmiel
3QJIEKHOCTI OYJI0 OTPUMAHO PIBHSHHSA, K€ BCTAHOBIIIOE 3B'I30K MIXK BUTPATOIO MOTOKY (Q Ta HATIOPOM Tiepe
MoctoM H. Otpumane piBHSIHHS € TOAIOHUM 3a GOPMOIO 10 PiBHSIHHS BUTPATH Yepe3 BOAO3IIUB 3 IIHPOKAM
MOPOTOM, 3 TI€I0 PI3HUIICIO, IO KOE(IliEHT BUTPATH M(€) B OTPUMAHOMY PiBHSHHI 3aJICKUTH BiJ CTyIEHS
CTHCHEHHS TIOTOKY.

BucnoBku. B poboTi Oysmo oTprMaHO PIBHSHHS JUIsl BU3HAYCHHS BUTPATH KPi3h OTBIP MajloTO MOCTY 3
ypaxyBaHHSIM CTYIEHs CTHUCHEHHs MOTOKY. IlokasaHo, 10 oTpuMaHe piBHSHHS cHiBHazae 3a (Gopmoro 3
PIBHSHHSM BUTpAaTH, SKE BH3HA4Ya€ BHUTPATY 4epe3 BOAO3NMB 3 MIMPOKUM MOPOroM. PizHMI MiX IUMHU
PIBHSHHSMHU TIOJISTAa€ B TOMY, 110 KoedimieHT BUTpatu m(€) € QyHKINE BiJ KoedilieHTa CTHCHEHHS IIOTOKY
€. BukopucToByrouM rpaHu4HUN mIepexia 0yj0 OTpUMaHO, 10 KoehillieHT BUTPATh M(g) MOXKE 3MIHIOBATUCH
y Mexax Bix 1/3 V(2/3) no V0,5. HaBeneno rpadiku, sIKi 103BOISAIOTH NPOAHATIZYBATH 3MiHy TiIpaBIidHIX
XapaKTePUCTUK TOTOKY B 3aJ€KHOCTI BiJf KoedillieHTa CTUCHEHHS €.

Kuro4uoBi ci1oBa: piBHOMIpHHIA pyX, Mallii MICT, CTUCHYTa IIMOWHA, 3aTOTUICHHS, PIBHSIHHSI HEPO3PHUBHOCTI,
piBusuHA [. BepHyi, Teopema 3MiHU KiTBKOCTI pyXy

Beryn

Ilpobnema: maim MOCTH — HaWO1IIBII MONTUPEH] TPAHCIIOPTHI CHIOPYAHW HA aBTOMOOITHHUX TOpOrax
Vkpainu. [lopiBHSHO 3 iHIIMMH 00’€KTaMH JOPOXKHBOI iHPPACTPYKTYpH BapTiCTh MOCTOBHX CIIOPYI Mae
OULTBIII 3HAYHWI BIUTMB Ha KOINITOPHUCHI MOKA3HUKH KOMIUIEKCY JOPOKHBOTO OyMiBHHUIITBA B muIoMy. Tomy
iXHIH pO3paxyHOK € HaJI3BUYAMHO BaXXJIMBUM (DaKTOPOM 3 €KOHOMIYHOI 1 Oe3rmekoBoi Touku 30py. OnHiero i3
CKJIaJIOBUX PO3PAXyHKY MOCTOBOI CIIOPYIH — € PO3PaXyHOK MOCTY Ha JIit0 BOJHOTO ITOTOKY.

INippaBniuHuii po3paxyHOK MaJIOTO MOCTY YMOBHO MOJKHA TIOZIUTH HA TaKi TAIH:

1) oOTpyHTYBaHHS BEIMYUHN BUTpATH () 3a1aHOI IMOBIPHOCTI;

2) po3paxyHOK OTBOPY MOCTY b;

3) BuOip KpimieHHS MiAIMOCTOBOTO pycCIa.

Mema pobomu: oTpuUMaTH pPIBHSHHS IS BU3HAYCHHS BUTPATH Kpi3hb OTBIp Majoro MOCTy 3
ypaxyBaHHSM CTHCHEHHS TIOTOKY.

Burtpary moroxky () BHU3HAYalOTh Ha OCHOBI TiJIPOJOTIYHHMX Ta TiAPOMETPUYHUX BHUMIipPIOBaHb.
[TepenbadaeTncs, mo B 1id poOOTI 1i 3HAYEHHS BBaKaeThCs BimoMuM. I1]o cTOCYyeThCS OTBOPY MOCTY, TO B
OUTBIIIOCTI BUMAAKIB TiAPaBIIYHUX PO3PaxXyHKIB BiH BHU3HAYAETHCSA 3 (HOPMYJIH IJIs BHU3HAYCHHS BHTpAT
BOJIO3JIUBY 3 HIUPOKUM MOPOTOM:

O[3l m

ne H — Hamip nepei MOCTOM, pO3paxyHKOBE 3HAUCHHS SIKOTO BU3HAYAETHCS B 3aJICKHOCTI BiJl BACOTH
HAaCHITy MOCTY;

m — Koe(ilieHT BUTPATH, KUK 3aJIeKUTh Bil (OpPMHU CTOSHIB MOCTY Ta KOHYCIB Hacuily, i Horo
3HAYCHHS MOYKE 3MIHIOBATHCS, K MTOKa3ye eKCTIIEpUMEHT, y Mexkax Bix 0,32 mo 0,38. OTxe, y BUMAAKy, KOJIH
BijioMi 3HaueHHs BenuduH O i m i3 popmynn (1) OTpUMyeEMO OTBIp MOCTY:

b: Q 3/2-
my2gH

Bubip kpimieHHS MiAMOCTOBOTO pyciia 3alieKUTh BiJl MAKCUMAIBHOI IMIBHUIAKOCTI TOTOKY V.
BinnoBigHo A0 piBHAHHS HEPO3PMBHOCTI MaKCMMallbHa IIBUAKICTH OyAe CIOCTepiraTuch y mepepizi 3
HaiMEHIIOI (CTHCHYTOIO) TIITMOMHOIO /1. 1 U1 IPSIMOKYTHOTO pyciia IOpiBHIOBAaTUME:

,_0. @)

Vmax = c
bh,
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OTxe i po3paxyHKy MaKCHMaJIbHOI IIBHAKOCTI CIIiJi BU3HAYUTH CTUCHYTY TJIMOMHY MOTOKY /.
Cranom Ha cporofi [1-3] B G11bIIOCTI BUNIAKIB TiApaBIiYHAX PO3PAXyHKiB MaJIOro MOCTY BUKOPHCTOBYIOTb
EMITIPUTHO BCTAHOBJICHY 3aJICKHICTh:

he~ 0,5H. (3)

OcobnuBicTi0O po3paxyHKOBUX 3anexxkHocTei (1) i (3) € Te, 0 BOHM HE BPaxOBYIOThb BEIHYHHY
CTUCHEHHS (BITHOCHY 3MiHY IITUPHUHHM) TTOTOKY ITiJT MM MOCTOM. Lle Mo’ke MPUBECTH 0 CYTTEBOI MMOXHOKH
Yy BU3HAUYCHHI CTHCHYTOI MTHOWHU TIOTOKY 1, SIK HACTIIOK, MaKCHMaJIbHOI MIBUAKOCTI Ta OTBOPY MOCTY, IO i
Oyze TOBEICHO HUKYE.

Ha pucynky | mpejictaBieHO cXeMy NPOTIKAHHS TOTOKY IiJl MallM MOCTOM 3 BEPTHKAILHHUMH
CTIHKaM¥ CTOSHIB.

—_—
H
P1 R
— E—
_—
o he leima P2 (0]
1 2
R2
P1 B —— - —
b P2
>
R2

Pucynoxk 1 — Cxema BITLHOTO TPOTIKaHHS ITOTOKY ITiJT MOCTOM
Figure 1 — Scheme of free flow under the bridge

[lepepi3 moToKy HaliMeHIIOi TTUOWHN MPUHHITO HA3UBATH CHMUCHYMUM TIEPEPI30OM, a BiAMOBIIHY
TIHOUHY — cmucHymoro enuburnoio h. . I1IBUIKICTh TOTOKY Y CTUCHYTOMY Tiepepisi mo3nadeHo V.. Ha pucynky
1 mpenctaBieHO HaOINMBII PO3MOBCIOKEHY PO3PAXYHKOBY CXEMy — CXeMy BiIbHOTro (0e3 MmiATOIIeHHS)
MPOTIKaHHS MOTOKY B MiAMOCTOBOMY pycii. 3 OTJsiLy Ha Te, IO CTHCHYTa ITMHOMHA /i € HAalMEHIIO
MMOWHOIO, TO BIAMOBiMHA 1M MBHAKICTE V. Oyne HaiOuTbmioo B motomi. CaMe 3a IMi€0 MIBHAKICTIO 1
BU3HAYAETHCS MOKIIMBICTH PO3MUBY ITiIMOCTOBOTO PyCIIa.

VY poOoTi Ha OCHOBI 3aralbHUX TEOpEM TiApaBiiku [4-6] OTpUMaHO aHAIITHYHE PIBHAHHS, SIKE
BioOpaskae 3B'130K Mixk /i 1 H, 3aJ1e)KHO BiJl BEAUUNHU CTUCHEHHS IOTOKY ITi1 MOCTOM.

PosrnsHeMo MpsAMOKYTHE Pyclio, MTUPHHA SKOTO 3MIHIOETHCS BiJ 3HA4YCHHsS B (Ieped MOCTOM) 0
3HaueHHs b (mig MocToM) (b < B). PosrnsiHemo aBa nepepi3u noToky: nepepis 1 (puc.1), sikuii oOpaHo B cTBOPI
3 HalOinpmKM mianmopoMm H mepen mMoctoM (y OUTBIIOCTI BHUMAJAKIB ISl BEIMYMHA BBAXKAETHCS BiIOMOIO) i
mepepi3 2 (puc.l), sKuil cmiBmagae i3 CTUCHYTHM IepepizoM 3aBriauOmku A. (puc.l). Jlns BuU3HAYEHHS
3aJIeKHOCTI MiXK BEJTMYMHAMH /1. 1 H OyeMO BUKOPHCTOBYBATH TaKi PIBHAHHS:

— PIBHSTHHSA HEPO3PUBHOCTI MOTOKY

0=Vw =V.0, (4)

ne Vi, V. — cepenni mBuaKocTi B nepepizax 1 12;
®;, @2 —TJIOMII TIOTIEPEYHUX IMepepi3iB MOTOKyY | Ta 2 BiAMOBigHO.
IImomi @;, w2 TOPIBHIOIOTH:

w, = BH > a)z :bhc,

HaykoBuii )xypHan «ABTOMOBUIbHI JIOPOI'H I JIOPOXKHE BYIIBHULITBO» http://addb.ntu.edu.ua
ISSN 0365-8171 (Print), ISSN 2707-4080 (Online), ISSN 2707-4099 (CD).
AUTOMOBILE ROADS AND ROAD CONSTRUCTION, 2022. Issue 111

135



TIPOTEXHIYHE BYIBHAUIITBO, BOJHA TH)KEHEPIS TA BOJHI TEXHOJIOTTI /
HYDROTECHNICAL CONSTRUCTION, WATER ENGINEERING AND WATER TECHNOLOGY

— piBHstHHS bBepHymmi, Ui TOYOK Ha BUTBHIM MOBEpXHI MOTOKY B mepepizax 1 i 2 BiZHOCHO
TOpU30HTAIRHOI MIomuHU mopiBHAHHES O-0 (puc.1). Baxaetscs, mo mionmHa O-0 criBIIaae 3 MIOMIUHOIO
IHA pycia. Brpatamu eHeprii Ha IIISHIN MiX mepepizamu 1 1 2 HEXTyeTbCsl (BUKOPUCTOBYETHCS MOJEIH
imeanbpHOI pinuHM):

2 2
H+ Vil =h + Vic 5 (5)
2¢  ° 2g
— PIBHSIHHA, SIKE BUPAKAE BITOMY TEOPEMY MEXaHIKH PO 3MiHY KUTBKOCTI pyxy[7,8].

AKP =3 IC » (6)

ne AKP— 3MmiHa KiJIbKOCTI PyXY PiAMHY, SKa MPOTiKae yepes3 BiJCIK MiX nepepizamu 1 1 2 3a meBHUM
MIPOMIXKOK 4acy;
Y ¢ —Cyma IMITyJIbCIB 30BHIIIHIX CHJI, PUKJIAICHUX 0 JAHOTO BiAICIKY 3a IIe JKe MPOMIXKOK Jacy.

YpaxoByrouu, MO MOTIK TOPU3OHTAILHUM, a TAaKOX T€, IO 30BHINIHIM TEPTAM HA JUISHII MiX
repepizamu 1 1 2 MoKHA 3HEXTYBATH, 3 TEOpeMH (6) MaEMO:

2 2
pV o, —pV o =R-R-P, ™)
ne P;, P, — TigpocTaTU4HI CHJIN THCKY, K1 TIPUKIIaIeHO B mepepizax 1 1 2 BiAMOBIIHO;
R- peaxiiis CTIHOK MIPSMOKYTHOT'O pyciia TPy 3MEHIIICHHI ITUPUHM ITOTOKY Bix B 1o b (puc.l).

3riHO 3 3aKOHAMU TiAPOCTATUKY I1i BEJIMYMHU JOPIBHIOIOTH!

Pi =p1wi; P>= p> w2 R=p;H(B-b),
H h . . .
e pI=pg s pF@?C — THUCKH B IIEHTP1 BiAOBIAHOTO TTepepi3y 1 Ta 2.
Taxum urHOM pPiBHSAHHS (7) MOKHA 3aIMCaTH Y BUIIISIL

V2 bhe - pV2 BH = pg= HB - pgs H(B-b) - pg< hib . (8)

ITiciis HecKITagHUX TIEPETBOPEHD 1 CKOPOUCHHS Ha p i3 (8) oTpuMyeMo:

V2 bhe -V BH=S2(H? - h2) . 9)
BBenemo no3zHaueHHs
b h
E=—> k == s (10)
B H

ne koedilieHT € OyaeMo Ha3MBaTH KOe(ilieHTOM CTHCHEHHS MOTOKY.
3 piBHSHHS HEPO3PUBHOCTI (4) MaEMO:

V.=ekV, - (1)
3 piBasgHHS beprymmni (5), a Takox BpaxoByroun (10) 1 (11) HeBaXXKO OTpUMATH:

2gH(1-k) e k*2gH(1-k)
yr= 28T e g . (12)
¢ 1-&*k* ! 1- &>

Ilincrapistoun Bupasu (12) y pisusaas (9) Maemo:

2eH(1-k)e(1-ak) geH
1-&*%* 2

(1-k). (13)
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[Ticns o4eBUIHUX CKOPOYEHB 1 MepeTBOPeHb 3 (13) oTpuMyeMO KBapaTHE PiBHSIHHS I BU3HAUCHHS
BEJIMYUHH k:

& —(3-8)k+1=0. (14)
Ockinbku KoedimieHT k He Moxke OyTH OiJIbIe OMUHUIN, (I3HYHUI 3MICT Ma€ TUILKU KOPIiHb PIBHSHHS

(14), sxuii MEHIINH 3a OJJUHHUIIIO, TOMY:
k=(3—$)—1/(3—8)2—48 (15)
2¢

KoedilieHT cTUCHEHHS TOTOKY € 3MiHIOEThCs Bix 1 (y Bunanky b=B) no 0 ( konmu b<< B). Tomy k , sk
0aunmo 3 piBHsHHSA (14), MOXe 3MIHIOBATHCA Y MEXKax:

1
—<k<l1.
3
Ha pucynky 2 npenctaBieHo 3alexHICcTh k(€) Bia € , IKy po3paxoBaHo 3a hopmysoro (15).
3anexHICTh k Ta m BiJ KOe(ILIEHTY CTUCHEHHS IOTOKY &

k,m

1,00

0,90

—e—/i(c)
m(e)
0,20
0,10
0,00 +——————t—————— &

S © O O O o o o o o o o <o

§
,700 1
750 1

(
0
(
(
(
0
0,75
0
(¢
0
0
(

Pucynox 2 — I'padixu 3anexxHocTi: 1 - k(<) Ta 2 - m(e)
Figure 2 — Graphs of dependence: 1 -k (¢) and 2 - m (¢)

SIk BuHO 3 HaBeaeHOro rpadika, 3HaueHHIO0 k=0,5 Bianoinae koedirieHt ctucHeHus € = 0,7. Tomy
3a IHIMIMX 3HAaYeHb € (SK OUThIIMX, Tak i MeHmuX 3a 0,7) eMmipudHa 3aJIeXkKHICTh (3) MOXKE HMPUBECTH IO
3HaYHUX HETOYHOCTEH y BU3HAUEHHI CTUCHYTOI ITHOWHM /i Y TIIMOCTOBOMY PYCIIi.

Marouwn 1eBHe 3HaUCHHS Koe(DiIlieHTa CTUCHEHHS € MOKeMO BU3HAUHTH (TpadidHo ado 3a popmMyIoro
(15)) BinmoBiaHe 3Ha4YeHH k(&) 1 pO3paxyBaTh CTUCHYTY TJIMOMHY MOTOKY ITiJl MOCTOM 3aJI€KHO BiJl BEIHUNHU
nianopy nepea MmoctoM H.

VY OLIBIIOCTI MPaKTHIHUX BUIIAIKIB, Y 3a7a9ax 3aJIaHO HE BEIWIMHA TiAnopy H , a BUTpaTa MOTOKY
Q. Jlnsg Bu3Ha4YeHHS (PYHKITIOHABHOTO 3B SI3KY Mik H Ta () CKOPUCTAEMOCH PIBHSIHHAM (4).

Bpaxosytoun piBnocti (10) i (12), piBHicTb (4) MOXHa 3anicaTH Y BUTIISAL

O =m(e)b2gH", (16)
IO IKOI BBEIEHO [MO3HAYECHHS:
(- k)i
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Crpykrypa piBHsaHHS (16) aHajoriuHa 10 ctpyktypu dopmyiu (1), sika BU3HaYa€ BUTPATy IOTOKY
4yepe3 BOJO3JIMB, TOMY 3a aHAJIOTIEI0 MMapaMeTp m(€) MOXKHA Ha3HMBATH KoedillieHToM BUTpaTh. OCKIUIbKU
BEJIMYMHA k BHU3HAYa€ThCs 3a PiBHAHHAM (15), KoedilmieHT BUTpaTh m(g) 3aNeXHUTh TUIBKU Bif MapaMeTpa
CTHCHEHHS MOTOKY €. ['padik 3anexxHocTi m = m(g) npeAcTaBIeHO Ha PUCYHKY 2 (JTiHiA 2).

Takum gmHOM, KOpHCTyIoUnCh 3anexHocTssMu (15) - (17), npu 3amanux koedirieHTax CTUCHEHHS
pycna € Ta 3Hau€HHI BEJIMYMHU BUTPATU (J, MOKEMO BU3HAUUTH MIAIIpP Mepe] MOCTOM H , a TAaKOXK CTUCHYTY
MIMOMHY MOTOKY A.. OueBuHO, mo H i h. 3anexats Bix BenmmunH O Ta &. Ti xk cami 3anexHocti (15) — (17)
BHKOPHUCTOBYIOTHCS 1 TIPYW BHU3HAYEHHI HEOOXITHOTO OTBOPY MOCTY b mpu 3agaHuX () Ta MaKCUMaJIbHOMY
T IITOPi TIepe MocToM H.

BucHoBKH

Baszyrounce Ha OCHOBHUX PIBHSHHAX TiIpPOMEXaHIiKH: PiBHSHHI HEPO3PHBHOCTI IMOTOKY; PiBHSIHHI
Bepnyii; piBHAHHI TeopeMH 3MiHH KIUIBKOCTI pyXy, B POOOTI OTpUMaHO (QYHKLIIO A BH3HAYCHHS

. - b .
KOCQIIEHTY f(g) B 3aIEKHOCTI BII BEJIUYUHH CTUCHEHHSA MOTOKY g=-— i MaluM MOCTOM. 3

noOyaoBaHoro rpadika k(g) BUIHO, IO k 3MiHIOETBCS Bix 1/3, sikiio € = 0 (B=00) , 10 k=1 nipu € = 1 (B=b).
e cBix4uTh, 10 BUKOPUCTAHHS EMITIPUYHOT 3aJIeKHOCTI ; _ h. =0,5 moxe nmpuBecTH (0OCOOIMBO 3a BEJTUKUX
H

a00 Manux 3HAYEHHSAX €) J0 3HAYHUX IMOMUJIOK y BHU3HAYEHHI CTHCHYTOI TIMOWHU hc, a 3HAYUTH 1

MaKCHMaJIbHOI IIBHIKOCTI MOTOKY V.

Takox Ha OoCHOBI (QYHKUIT k(&) OTpUMaHO PiBHSHHS IJI1 BU3HAUYCHHSI BUTPATH KPi3b OTBIp Maioro
Mocty (16). [lokazano, mo piBHstHHSA (16) criiBnanae 3a popmoro 3 piBHSIHHAM (1), sike BU3HaYa€ BUTpaATY depe3
BOJIO3JTHMB 3 IIHPOKUM ITOPOTOM. Pi3HHUI MiX MUMH PIBHSHHIMH TOJSATAE B TOMY, IO KOS(IIIEHT BUTPATH
m(e) € QyHKIiE Bix KoedilieHTa CTUCHEHHS &. BUKOPHCTOBYIOUN IPaHUYHUIN MEPEXi OTPUMAaHO, 110 71(&)

. .1 |2
MOZKC 3MIHIOBATHUCh Y MCXKaX B1J 5 5 0 +/ 0,5 .
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Abstract. Introduction. Hydraulic calculation of bridges is one of the most important stages in determining its
basic geometric parameters. Therefore, it should be based on the exact equations of hydraulics that characterize
the behavior of water flow. Currently, the hydraulic calculation of a small bridge is based on an empirically
established dependence, which is that the compressed depth under the bridge hc is associated with the support
H approximate dependence /4. = 0,5H and is independent of the compression of the flow bridge crossing. In
this work, it is theoretically proved that taking such a relationship between depths, you can get quite large
inaccuracies in determining the depth in the compressed section hc, and hence in determining the speed in the
calculated cross section of the bridgehead.

Results. Based on the three basic laws of physics, namely: the law of conservation of mass (continuity
equation), the law of conservation of energy (Bernoulli equation), the law of momentum (equation of the
momentum change theorem), obtained an analytical relationship that establishes a relationship between
compressed depth parameters /4. and support H at different degrees of flow compression €. Based on this
dependence, an equation was obtained that establishes the relationship between the flow rate O and the pressure
in front of the bridge H. The obtained equation is similar in form to the flow equation through a wide-threshold
spillway, with the difference that the flow coefficient m(e) in the obtained equation depends on the degree of
flow compression.

Conclusions. The equation for determining the flow rate through the opening of a small bridge taking into
account the flow compression is obtained. It is shown that the obtained equation coincides in form with the
flow equation, which determines the flow through a wide-threshold spillway. The difference between these
equations is that the flow coefficient m(e) is a function of the flow compression coefficient &. Using the

boundary transition, it is obtained that m(e) can vary from % \E to 4/0,5. Graphs are presented, which allow

to analyze the change of hydraulic characteristics of the flow depending on the compression coefficient €.

Key words: uniform motion, small bridge, compressed depth, flooding, continuity equation, D. Bernoulli
equation, theorem for changing the amount of motion
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