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dku bystrzy, 

-  

-Pawlik 2010]. 
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ia dna stanowiska dolnego, co 

w konsekwencji -
 

niezwykle 
trudnym do wykonania.  

rognozowaniu rozmycia 
 

rejonie bystrza 
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w - i 
10,2 km, a powierzchnia zlewni 32,3 km2 [Dobija 1985, Langer 1985]. 

- i. Wybrane do analizy bystrze 
o 69 km rzeki (rys. 1)

i 2  
do 

max = 0,75 m. 

 
Rys. 1 zanka 

Fig. 1. Block ramp on the Poniczanka Stream 

METODYKA 

W roku 2013 oraz 2014 wykonano tachimetrem TOPCON GTS-226 przekroje 
poprzeczne,  

hmax a 

 (rys. 2). 



80  K. P  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Rys. 2  

Fig. 2. The 1st and 2nd longitudinal profile (from 2013 and 2014) 

y obliczeniowe 
sze rzeczywistym.  

Teoretycz
  rzecznym, odpo-

cych 
1).  

Tab.1. Zestawie  
Tab. 1. The hydrodynamic and granulometric conditions 

Parametr / Parameter Symbol   
 Q 33,5 m3 -1 

 B 10 m 
ednostkowy / unit discharge q 3,35 m2 -1 

skana przed rozmyciem / average velo-
city before scour 

v -1 

water depth 
hd 0,666 m 
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difference water level between upstream 
and downstream 

 2,0 m 

diameter of bed sediment 
d90 0,053 m 

diameter of bed sediment d50 0,035 m 

 
i 
1955, Novak i in. 1997, Pagliara 2007, Pagliara i Palermo 2008, Pagliara i in. 

-

 
 Formu [Vincent 1968]: 

 

 [Yang 1996]: 

 

 [Novak 1955, Singh 
1983, Novak i in. 1997]: 

 

 
[Chividini 1983, Leopardo i in. 2002]: 

 
 [Attari i in. 2002]: 

 
 [Attari i in. 2002]: 

 
 [Attari i in. 2002]: 

 
 [Attari i in. 2002]: 

 
 [1986] 
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 Pagliary [2007, 2008]: 
 
 

 [1972]: 

 

 [1993]: 

 

gdzie: 
hmax   mycia [m], 
h      

  g hd) [m], 
Q  3 -1], 
q  2 -1], 
hd   
d, d16, d50, d84, d90  e charakterystyczne rumowiska [m]. 
w  

 

 

I  ystrza [-], 
k   

U84   

Frd50   

v  -1], 
g  -2], 
L   

s  -3], 
w  -3], 

g  -2]. 
Z  liczba spadu liczona ze wzoru:  

f  funkcja sedymentu, , 
a0  a0 = -  
a1  a1 =  
a2  a2 =  
a3  a3 = 0,03  
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WYNIKI WRAZ Z DYSKUSJ  

y 

aksy-

tycznymi do oceny stanu budowli i do prognozowania tego zjawiska. Najbardziej 

 (tab. 2). 

Tab. 2. max 
Tab. 2. Calculation values of maximum depth scour hmax 

/ Empirical formuas 

hmax[m] - maksymalna obli-

cia / maximum scour depth 
calculation 

rzeczywistej / Deviation 
from field value[m] 

Eggenbergera 3,59 + 2,84 
 8,81 + 8,06 
 2,07 + 1,32 

   

k = 1 1,23 + 0,48 
k = 2 2,46 + 1,71 
k = 3 3,69 + 2,94 

Martinsa 3,32 + 2,57 
 4,26 + 3,52 

Chian Min Wu 2,57 + 1,82 

Masona dla:   

d50 = 0,035 m 4,97 + 4,21 

d90 = 0,053 m 5,17 + 4,43 
 3,85 + 3,10 

Pagliary 1,03 + 0,28 
Volkarta 6,40 + 5,65 

 0,54 - 0,21 
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niewielka, wy -  

 

 

WNIOSKI 

 

1. 
- 

0,21 m), Pagliary (1,03 m, odchylenie: + 0,28 m) i Chividini'ego dla k = 1 

 
 

2. 

 

3. 

 Eggenbergera, Chividini'ego (dla 

w  

4. 
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GRAVEL BED RIVER SCOURING ANALYSIS DOWNSTREAM 
OF BLOCK RAMP (EXAMPLE FROM THE PONICZANKA 

STREAM IN PONICE VILLAGE) 

S u m m a r y  

The work describes the scouring process downstream of boulder block 
ramps on Poniczanka Stream in Ponice village. The depth of the down-
stream scouring rate was calculated using empirical formulae due to dif-
ferent authors. The results of the calculations were verified basing on the 
field measurements. Finally only those formulae which results were most 
consistent with field observations and those with were the worst consistent 
with field observations are presented along a paper. Thus the aim of the 
study was to verify the existing formulae of the scouring depth calculation 
downstream of block ramp hydraulic structure on the basis of the results of 
field research. It was found that the empirical relationships for calculating 
the scouring depth in observed case are not satisfied enough, however they 
can be used for comparative analysis for designers. 

Key words: scouring depth, empirical formulas, block ramp, Poniczanka stream 

 


