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Äàí àíàëèç ðåçóëüòàòàì ýêñïåðèìåíòàëüíûõ è àíàëèòè÷åñêèõ èññëåäîâàíèé
ëåïåñòêà ñâîáîäíî ðàñòåêàþùåãîñÿ áóðíîãî ïîòîêà ñòàöèîíàðíîãî ïîòîêà çà âîäî-
ïðîïóñêíûìè òðóáàìè ïðÿìîóãîëüíîãî ñå÷åíèÿ. Âûÿâëåíî, ÷òî íà ðàññòîÿíèè îò âû-
õîäíîé êðîìêè òðóáû äî ñå÷åíèÿ ïðåäåëüíîãî ðàñøèðåíèÿ ïîòîê èìååò òðè õàðàê-
òåðíûõ ó÷àñòêà, ïðè ýòîì óñòàíîâëåí õàðàêòåð èçìåíåíèÿ ãëóáèí è ñêîðîñòåé íà
ýòèõ ó÷àñòêàõ.

Ëåïåñòîê ðàñòåêàíèÿ, áóðíûé ïîòîê, ïðÿìîóãîëüíàÿ òðóáà, ïàðàìåòðû ïîòîêà.

In this paper we analyze the results of experimental and analytical researches of
the petal of the freely spreading turbulent flow of the steady flow behind the culverts of
rectangular cross section. It was revealed that the distance from the exit edge of the pipe
to the cross section of the maximum expansion the flow has three characteristic parts, the
character of depth changes and velocities was determined at these parts.

Spreading petal, turbulent flow, rectangular pipe, flow parameters.

Â ãèäðàâëèêå èçó÷åíèå ÿâëåíèÿ íà-
÷èíàåòñÿ ñ ýêñïåðèìåíòîâ è âûÿâëåíèÿ
åãî îñíîâíûõ ñâîéñòâ. Îáúåêò èçó÷åíèÿ –
âîäíûé ïîòîê, âûòåêàþùèé â øèðîêîå
ðóñëî. Ðåçóëüòàòû ýêñïåðèìåíòîâ ïîêà-
çûâàþò, ÷òî ñòàöèîíàðíûé âûñîêîñêîðî-
ñòíîé âîäíûé ïîòîê (÷èñëî Ôðóäà F > 1)
ïðè åãî ñâîáîäíîì ðàñòåêàíèè çà áåçíà-
ïîðíûì îòâåðñòèåì áåç ïîäòîïëåíèÿ ñî
ñòîðîíû íèæíåãî áüåôà ñîîðóæåíèÿ ïðî-
èñõîäèò ïî òèïó ëåïåñòêà (ðèñ. 1).

Â ñâîèõ èññëåäîâàíèÿõ È. À. Øåðåí-
êîâ äîêàçàë, ÷òî ïðè áåçíàïîðíîì âûòå-
êàíèè ïîòîêà èç ïðÿìîóãîëüíîé òðóáû
ýïþðà ñêîðîñòåé áëèçêà ê ðàâíîìåðíîé
êàê ïî øèðèíå òðóáû, òàê è íà âåðòèêà-
ëÿõ [1]. Á. Ò. Åìöåâ ïîêàçàë, ÷òî âëèÿ-
íèåì âÿçêîñòè â âîäíûõ áóðíûõ ïîòîêàõ
ìîæíî ïðåíåáðå÷ü [2]. Â òðóäàõ Ä. Â.
Øòåðåíëèõòà îòìå÷åíî, ÷òî åñëè òðåíèå
ïîòîêà î äíî ìàëî, òî â îêðåñòíîñòè âûõî-
äà ïîòîêà èç òðóáû ïðè åñòåñòâåííîì
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ôîðìèðîâàíèè ïîòîêà (ñ çàðàíåå íåèçâåñò-
íûìè ãðàíèöàìè) òå÷åíèå ïîòîêà ìîæíî
ñ÷èòàòü ïîòåíöèàëüíûì [3]. Â òàêîì ñëó-
÷àå, êàê ýòî ïîëàãàëîñü àâòîðàìè â ðàáî-
òàõ [2, 4], äëÿ èññëåäîâàíèÿ ïîâåäåíèÿ ïî-
òîêà ìîæíî ïîëüçîâàòüñÿ ñèñòåìîé
äâóìåðíûõ â ïëàíå óðàâíåíèé äâèæåíèÿ
ïîòîêà, ââåäåííîé âïåðâûå Í. Í. Áåðíàä-
ñêèì. Ïîëàãàÿ äíî ãîðèçîíòàëüíûì è
ãëàäêèì, ñèñòåìó óðàâíåíèé äâèæåíèÿ
ïîòîêà ìîæíî çàïèñàòü ïðè ïðèíÿòûõ
äîïóùåíèÿõ â ñëåäóþùåì âèäå:

 (1)

ãäå U
x
, U

y
 – êîìïîíåíòû âåêòîðà ñêîðîñòè, óñ-

ðåäíåííûå ïî ãëóáèíå ïîòîêà; h – ìåñòíàÿ ãëó-
áèíà ïîòîêà; g – óñêîðåíèå ñèëû òÿæåñòè.

Ïåðâîå è âòîðîå óðàâíåíèÿ ñèñòåìû
(1) – ýòî óðàâíåíèÿ äâèæåíèÿ ïëàíîâîãî ïî-
òîêà. Òðåòüå óðàâíåíèå – óðàâíåíèå íåðàçðûâ-
íîñòè. ×åòâåðòîå óðàâíåíèå – óñëîâèå ïîòåí-
öèàëüíîãî (áåçâèõðåâîãî) äâèæåíèÿ ïîòîêà.

Ýòà ñèñòåìà óðàâíåíèé ïðåîáðàçóåòñÿ:

 (2)

ãäå U – ìîäóëü ñêîðîñòè æèäêèõ ÷àñòèö íà
âåðòèêàëè ê ïëàíó òå÷åíèÿ ïîòîêà; h – ìåñò-
íàÿ ãëóáèíà ïîòîêà; θ –  óãîë, õàðàêòåðèçó-
þùèé íàïðàâëåíèå âåêòîðà ñêîðîñòè.

Ñèñòåìà òðåõ óðàâíåíèé äâèæåíèÿ
ïîòîêà (2) ÿâëÿåòñÿ çàìêíóòîé ñèñòå-
ìîé óðàâíåíèé îòíîñèòåëüíî íåèçâåñò-
íûõ ôóíêöèé:
U = U(x, y); h = h(x, y); θ = θ(x, y). (3)

Ïåðâîå óðàâíåíèå – èçâåñòíûé èí-
òåãðàë Áåðíóëëè äëÿ ïëàíîâûõ ïîòåíöè-
àëüíûõ ïîòîêîâ. Ïðè÷åì Í

0
 – ïîñòîÿí-

íàÿ äëÿ âñåé îáëàñòè òå÷åíèÿ ïîòîêà,
îïðåäåëÿåìàÿ ïàðàìåòðàìè ïîòîêà â
êàêîé-ëèáî òî÷êå (îáû÷íî íà âûõîäå ïî-
òîêà èç òðóáû h

0
, U

0
, θ

0  
= 0). Âòîðîå è

òðåòüå óðàâíåíèÿ – ýòî äèôôåðåíöèàëü-
íûå óðàâíåíèÿ â ÷àñòíûõ ïðîèçâîäíûõ.
Ïîêàæåì, ÷òî ñèñòåìîé óðàâíåíèé (2)
ìîæíî ïîëüçîâàòüñÿ â íåêîòîðîé îêðåñò-
íîñòè âûõîäà ïîòîêà èç òðóáû, ïîêà äåé-
ñòâèå ñèë ñîïðîòèâëåíèÿ ïîòîêó ìàëî.
Îäíàêî ëó÷øå ïîâåäåíèå ïîòîêà ðàññìîò-
ðåòü íà ïîâåäåíèè ïàðàìåòðîâ ïîòîêà
âäîëü ýëåìåíòàðíîé ñòðóéêè. Âûäåëèì
äâóìÿ ïîâåðõíîñòÿìè òîêà â ïîòîêå ýëå-
ìåíòàðíóþ ñòðóéêó ïåðåìåííîé øèðèíîé
b. Ðàñõîä ýòîé ñòðóéêè:
Uhb = ΔQ = const.  (4)

Áåðÿ ëîãàðèôìè÷åñêóþ ïðîèçâîä-
íóþ ýòîãî âûðàæåíèÿ, ïîëó÷àåì:

. (5)

Èç óðàâíåíèÿ Áåðíóëëè ñëåäóåò, ÷òî

.

Èñêëþ÷àÿ èç ýòèõ ñîîòíîøåíèé ãëó-
áèíó h èëè ñêîðîñòü U, ïîëó÷èì:

Ðèñ. 1. Õàðàêòåðíûé ëåïåñòîê ñâîáîäíîãî Õàðàêòåðíûé ëåïåñòîê ñâîáîäíîãî Õàðàêòåðíûé ëåïåñòîê ñâîáîäíîãî Õàðàêòåðíûé ëåïåñòîê ñâîáîäíîãî Õàðàêòåðíûé ëåïåñòîê ñâîáîäíîãî ðàñòåêàíèÿ áóðíîãî ïîòîêàðàñòåêàíèÿ áóðíîãî ïîòîêàðàñòåêàíèÿ áóðíîãî ïîòîêàðàñòåêàíèÿ áóðíîãî ïîòîêàðàñòåêàíèÿ áóðíîãî ïîòîêà
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 (6)

Ñèñòåìà (6) õàðàêòåðèçóåò ðàñòåêàíèå
ïîòîêà áåç ó÷åòà ñèë ñîïðîòèâëåíèÿ. Â ýòîì
ñëó÷àå ñïðàâåäëèâ èíòåãðàë Áåðíóëëè:

.

Ðàññìîòðèì ãåîìåòðèþ îáëàñòè
ðàñòåêàíèÿ ïîòîêà áåç ó÷åòà ñèë ñîïðî-
òèâëåíèÿ. Â ýòîì ñëó÷àå îáëàñòü ðàñòå-
êàíèÿ ïîòîêà áóäåò îòëè÷íà îò ëåïåñòêà
ðàñòåêàíèÿ. Õàðàêòåð ðàñòåêàíèÿ ïîòî-
êà áåç ó÷åòà ñèë ñîïðîòèâëåíèÿ áóäåò
òàêèì æå, êàê äëÿ ñòðóéêè.

Ïîòîê áóäåò ðàñòåêàòüñÿ ïî ñõåìå íà
ðèñ. 2.

 (8)

ãäå dS – ýëåìåíòàðíûé îòðåçîê âäîëü ëèíèè

òîêà;  – óðàâíåíèå ïàäåíèÿ ãèäðàâ-

ëè÷åñêîãî íàïîðà ( ; λ – êîýôôèöè-

åíò ãèäðàâëè÷åñêîãî òðåíèÿ ïîòîêà î ðóñëî).
Âûäåëèì äàëåå õàðàêòåðíûå ó÷àñò-

êè ðàñòåêàíèÿ ïîòîêà â ëåïåñòêå ðàñòå-
êàíèÿ (ñì. ðèñ. 1).

Ïåðâûé ó÷àñòîê. Ñèëû ñîïðîòèâëå-

íèÿ ïîòîêó ìàëû, ò.å. ñëàãàåìîå 

ìàëî, ìàëî òîãäà è îòëè÷èå ñèñòåìû (8)
îò ñèñòåìû (6). Ïðè ýòîì èç ýêñïåðèìåí-
òîâ èçâåñòíî, ÷òî íà ýòàïå òå÷åíèÿ ïîòî-
êà îò êðîìêè îòâåðñòèÿ (òðóáû, ìàëîãî
ìîñòà) äî ñå÷åíèÿ ïðåäåëüíîãî ðàñøèðå-
íèÿ ïîòîêà À–À db > 0 (øèðèíà ïîòîêà
âîçðàñòàåò). Ïîýòîìó, êàê ñëåäóåò èç âòî-
ðîãî óðàâíåíèÿ ñèñòåìû (8), ïðè

 (9)

ñêîðîñòè ïîòîêà áóäóò âîçðàñòàòü, âûðà-

æåíèå  áóäåò ïîëîæèòåëüíûì. Ãëóáè-

íû ïðè ýòîì 

áóäóò óìåíüøàòüñÿ, òàê êàê ïðè îäíèõ è

òåõ æå çíà÷åíèÿõ  â óðàâíåíèÿõ ñèñ-

òåìû (8) âûðàæåíèå  áóäåò òàê

æå, êàê è (9), ïîëîæèòåëüíûì, ïîòîìó ÷òî
F > 1. Ñëåäîâàòåëüíî, â ëåïåñòêå ðàñòåêà-
íèÿ ìîæíî âûäåëèòü ïåðâûé ó÷àñòîê, ïðè
êîòîðîì ñêîðîñòè âîçðàñòàþò, ãëóáèíû
óìåíüøàþòñÿ. Î÷åâèäíî, íà ýòîì ïåðâîì
ó÷àñòêå õàðàêòåð ðàñòåêàíèÿ ïîòîêà ïî
ïîâåäåíèþ åãî ïàðàìåòðîâ áóäåò ñîâïà-
äàòü ñ õàðàêòåðîì åãî ðàñòåêàíèÿ íà
ðèñ. 2. Êîíå÷íî, êàê âèäíî èç ñèñòåìû
óðàâíåíèé (8), ñêîðîñòè â ëåïåñòêå ðàñòå-
êàíèÿ íà ïåðâîì ó÷àñòêå áóäóò óâåëè÷è-
âàòüñÿ íåñêîëüêî ìåíåå èíòåíñèâíî, ÷åì
â ìîäåëè íà ðèñ. 2, à ãëóáèíû áóäóò
óìåíüøàòüñÿ ìåíåå èíòåíñèâíî. Îäíàêî

Ðèñ. 2. Ïëàí ðàñòåêàíèÿ ïîòîêàÏëàí ðàñòåêàíèÿ ïîòîêàÏëàí ðàñòåêàíèÿ ïîòîêàÏëàí ðàñòåêàíèÿ ïîòîêàÏëàí ðàñòåêàíèÿ ïîòîêà
çà áåçíàïîðíûì îòâåðñòèåì áåç ó÷åòàçà áåçíàïîðíûì îòâåðñòèåì áåç ó÷åòàçà áåçíàïîðíûì îòâåðñòèåì áåç ó÷åòàçà áåçíàïîðíûì îòâåðñòèåì áåç ó÷åòàçà áåçíàïîðíûì îòâåðñòèåì áåç ó÷åòà

ñèë ñîïðîòèâëåíèÿ ïîòîêóñèë ñîïðîòèâëåíèÿ ïîòîêóñèë ñîïðîòèâëåíèÿ ïîòîêóñèë ñîïðîòèâëåíèÿ ïîòîêóñèë ñîïðîòèâëåíèÿ ïîòîêó

Ýòî ïîäòâåðæäàåòñÿ ñèñòåìîé
óðàâíåíèé (6), ãäå F > 1 – ïîòîê áóð-
íûé. Èç èíòåãðàëà Áåðíóëëè âèäíî, ÷òî
ïðè ñòðåìëåíèè ãëóáèíû ê íóëþ (h →
0) ñêîðîñòü

. (7)

Èç ïåðâîãî óðàâíåíèÿ ñèñòåìû (6)
ñëåäóåò, ÷òî db > 0 è ïîòîê ðàñøèðÿåòñÿ.

Ðàññìîòðèì äàëåå ýëåìåíòàðíóþ
ñòðóéêó ñ ó÷åòîì ñèë ñîïðîòèâëåíèÿ ïî-
òîêó. Â ýòîì ñëó÷àå, êàê ïîêàçàíî â [2],
ñèñòåìà óðàâíåíèé, àíàëîãè÷íàÿ ñèñòåìå
(6), áóäåò ñëåäóþùåé:



ÏÐÈÐÎÄÎÎÁÓÑÒÐÎÉÑÒÂÎ

¹ 3’ 2011 61

â öåëîì õàðàêòåð ðàñòåêàíèÿ ïîòîêà íà
ïåðâîì ó÷àñòêå â ëåïåñòêå áóäåò ñîâïà-
äàòü ñ åãî õàðàêòåðîì ðàñòåêàíèÿ â ìî-
äåëè íà ðèñ. 2. Ýòîò ôàêò ÿâëÿåòñÿ îáî-
ñíîâàíèåì âîçìîæíîñòè ïîëó÷åíèÿ
óïðîùåííîãî è äàæå àíàëèòè÷åñêîãî ðå-
øåíèÿ â çàäà÷å îïðåäåëåíèÿ ïàðàìåòðîâ
ïîòîêà â îêðåñòíîñòè åãî âûõîäà èç òðó-
áû (êàê ðàç òàì, ãäå è âûïîëíÿåòñÿ êðåïëå-
íèå îòâîäÿùåãî ðóñëà). Çàìåòèì, ÷òî ïà-

ðàìåòð Ôðóäà  íà âûäåëåííîì

ó÷àñòêå òàêæå áóäåò âîçðàñòàòü.
Âòîðîé ó÷àñòîê. Âñëåäñòâèå òîãî,

÷òî ãëóáèíû ïîòîêà óìåíüøàþòñÿ, à ñêî-
ðîñòè âîçðàñòàþò, ñèëû ñîïðîòèâëåíèÿ
ïîòîêó âîçðàñòàþò âíèç ïî òå÷åíèþ ïî-
òîêà. Â êîíöå ïåðâîãî ó÷àñòêà âûïîëíÿ-
åòñÿ óñëîâèå:

 (10)

à íà âòîðîì ó÷àñòêå óñëîâèå (9) ìåíÿ-
åò çíàê, ò.å.

 (11)

Ïðè ýòîì

 (12)

Óñëîâèå (12) íå áóäåò âûïîëíÿòüñÿ
äëÿ ïîòîêà íà òðåòüåì ó÷àñòêå, òàê êàê
F > 1. Ñëåäîâàòåëüíî, íà âòîðîì ó÷àñòêå
ïîòîêà áóäóò óìåíüøàòüñÿ ñêîðîñòè è ãëó-
áèíû ñîâìåñòíî.

Êîíåö âòîðîãî ó÷àñòêà áóäåò õàðàê-
òåðèçîâàòüñÿ âûïîëíåíèåì óñëîâèÿ:

 (13)

Òðåòèé ó÷àñòîê. Âûïîëíÿþòñÿ óñ-
ëîâèÿ:

       (14)

Ñêîðîñòè ñîêðàùàþòñÿ, ãëóáèíû
âîçðàñòàþò, F óìåíüøàåòñÿ.

Êîíåö òðåòüåãî ó÷àñòêà õàðàêòåðèçó-
åòñÿ óñëîâèåì db = 0, ò.å. ïîòîê äîõîäèò äî
ñå÷åíèÿ ïðåäåëüíîãî ðàñøèðåíèÿ ïîòîêà (øè-
ðèíà ïîòîêà â ýòîì ñå÷åíèè ìàêñèìàëüíàÿ).

Èç ïåðâîãî óðàâíåíèÿ ñèñòåìû (8)
ñëåäóåò, ÷òî ïðè db = 0, dU < 0 ïàðàìåòð
êèíåòè÷íîñòè ïîòîêà F äîëæåí áûòü áîëü-
øå åäèíèöû. Ýòî çíà÷èò, ÷òî ïåðåõîä
ïîòîêà èç áóðíîãî ñîñòîÿíèÿ â ñïîêîéíîå

â ëåïåñòêå ðàñòåêàíèÿ ïðîèñõîäèò çà òðå-
òüèì ó÷àñòêîì âíèç ïî òå÷åíèþ ïîòîêà, à
â ñå÷åíèè À–À F > 1. Ïîýòîìó ãðàôèêè
èçìåíåíèÿ ïàðàìåòðîâ ïîòîêà íà ó÷àñò-
êàõ I, II, III áóäóò ñëåäóþùèìè (ðèñ. 3).

Óñëîâèå ìàêñèìàëüíîñòè ÷èñëà F
èìååò âèä:

dF = 0;   (15)

èëè
2hdU – Udh = 0.  (16)

Ðèñ. 3. Ãðàôèêè õàðàêòåðà èçìåíåíèÿÃðàôèêè õàðàêòåðà èçìåíåíèÿÃðàôèêè õàðàêòåðà èçìåíåíèÿÃðàôèêè õàðàêòåðà èçìåíåíèÿÃðàôèêè õàðàêòåðà èçìåíåíèÿ
ïàðàìåòðîâ ïîòîêà â ëåïåñòêåïàðàìåòðîâ ïîòîêà â ëåïåñòêåïàðàìåòðîâ ïîòîêà â ëåïåñòêåïàðàìåòðîâ ïîòîêà â ëåïåñòêåïàðàìåòðîâ ïîòîêà â ëåïåñòêå

ðàñòåêàíèÿ íà ó÷àñòêàõ I, II, IIIðàñòåêàíèÿ íà ó÷àñòêàõ I, II, IIIðàñòåêàíèÿ íà ó÷àñòêàõ I, II, IIIðàñòåêàíèÿ íà ó÷àñòêàõ I, II, IIIðàñòåêàíèÿ íà ó÷àñòêàõ I, II, III

ÂûâîäûÂûâîäûÂûâîäûÂûâîäûÂûâîäû
Àíàëèòè÷åñêèå èññëåäîâàíèÿ ïîêàçà-

ëè, à ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ
ïîäòâåðäèëè, ÷òî â ëåïåñòêå ðàñòåêàíèÿ ïî-
òîêà îò êðîìêè òðóáû äî ñå÷åíèÿ ïðåäåëü-
íîãî ðàñøèðåíèÿ ïîòîêà ìîæíî âûäåëèòü
òðè îñíîâíûå çîíû (ó÷àñòêà) ðàñòåêàíèÿ
ïîòîêà. Õàðàêòåð èçìåíåíèÿ ïàðàìåòðîâ ïî-
òîêà U, h, F, b ïîêàçàí íà ðèñ. 3.

Â ëåïåñòêå ðàñòåêàíèÿ ïîòîêà ñóùå-
ñòâóåò ó÷àñòîê ðàñòåêàíèÿ ïîòîêà I, â êî-
òîðîì ñèëû ñîïðîòèâëåíèÿ ïîòîêó ñî
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ñòîðîíû äíà îòâîäÿùåãî ðóñëà ìàëû è
ïîýòîìó ñêîðîñòè áóðíîãî ïîòîêà, âõîäÿ
â ðàñøèðåíèå, óâåëè÷èâàþòñÿ, à ãëóáèíû
óìåíüøàþòñÿ. Äëÿ èçó÷åíèÿ ðàñòåêàíèÿ
ïîòîêà íà ó÷àñòêå I ìîæíî ïîëüçîâàòüñÿ
ñõåìîé, ïðèâåäeííîé íà ðèñ. 2.

Â ñå÷åíèè ïðåäåëüíîãî ðàñøèðåíèÿ
ïîòîêà À–À F > 1. Ýòîò ôàêò ìîæåò èñ-
ïîëüçîâàòüñÿ äàëåå ïðè ðàçðàáîòêå ìåòî-
äîâ ðàñ÷åòà õàðàêòåðèñòèê ëåïåñòêà ðàñ-
òåêàíèÿ ïîòîêà. Ó÷àñòêè ðàñòåêàíèÿ
ïîòîêà çà ñå÷åíèåì À–À â íàñòîÿùåé ðà-
áîòå íå ðàññìàòðèâàþòñÿ, òàê êàê îñíîâ-
íîé öåëüþ ðàáîòû áûëî äîêàçàòåëüñòâî
ñóùåñòâîâàíèÿ â ëåïåñòêå ðàñòåêàíèÿ
ó÷àñòêà I è îáîñíîâàíèå âîçìîæíîñòè
ïîëüçîâàíèÿ ìîäåëüþ ïîòîêà íà ðèñ.
2  äëÿ èçó÷åíèÿ ó÷àñòêà I ðåàëüíîãî ïî-
òîêà â ëåïåñòêå ðàñòåêàíèÿ.
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Ïðèâåäåíû ðåçóëüòàòû àíàëèçà ðàñ÷åòà êîýôôèöèåíòà Øåçè, ïðîâåäåííîãî
ðÿäîì èññëåäîâàòåëåé. Íà îñíîâå ìíîãî÷èñëåííûõ íàòóðíûõ äàííûõ ïîëó÷åíà ôîð-
ìóëà äëÿ ïàðàìåòðà ïðîôèëÿ ñêîðîñòè K îò øåðîõîâàòîñòè ðóñëà. Âûâåäåíà íîâàÿ
çàâèñèìîñòü äëÿ êîýôôèöèåíòà Øåçè. Ïîëó÷åííûå ôîðìóëû àïðîáèðîâàíû íà ìíî-
ãî÷èñëåííûõ íàòóðíûõ äàííûõ äëÿ ðàçëè÷íûõ êàíàëîâ.

Êîýôôèöèåíò Øåçè, êîýôôèöèåíò øåðîõîâàòîñòè, ãèäðàâëè÷åñêèé ðàäèóñ, ôîðìóëà
Ìàííèíãà îáîáùåííàÿ, ôîðìóëà, ïàðàìåòðû ïðîôèëåé ñêîðîñòè, ãëóáèíà ïîòîêà.

There are given results of the analysis of the Chezy factor calculation carried out
by a number of researches. On the basis of numerous natural data there is deduced a
formula for the velocity profile parameter K from channel roughness. A new dependence
is derived for the Chezy factor. The obtained formulas are tested on numerous natural
data for different channels.

Chezy friction factor, hydraulic radius, Manning equation, generalized formula, velocity
profiles parameters, flow depth.

Ïðàâèëüíàÿ îöåíêà ãèäðàâëè÷åñêèõ
ïîòåðü ïî äëèíå ïðè ðàâíîìåðíîì äâèæå-
íèè ïîòîêà â ðóñëàõ êàíàëîâ â çíà÷èòåëü-
íîé ñòåïåíè âëèÿåò íà òî÷íîñòü âñåãî
ðàñ÷åòà, îäíàêî â íàñòîÿùåå âðåìÿ îñòà-

åòñÿ íåðåøåííîé çàäà÷à ðàñ÷åòà êðóïíûõ
êàíàëîâ â äåôîðìèðóåìûõ ðóñëàõ [1–5].

Ïîäðîáíûå àíàëèçû ñóùåñòâóþùèõ
ôîðìóë, èõ êëàññèôèêàöèè è ðåçóëüòàòû
ñîïîñòàâëåíèé ðàññìàòðèâàþòñÿ â ðÿäå


