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observed below the 3rd dam, where it equalled 23% 
of sediment. It occurred the least frequently above the 
first dam – 10% of sediment. Spindle-shaped grains 
accounted for 20% of granulation above the 3rd dam, 
while the smallest quantity was recorded at the station 
above the dam no. 4, where it was 9% of the aggregate 
present there. Very discoid stones ranged from 11% 
above the 3rd dam to 21% of sediment below the dam 
no. 4. A very ellipsoidal shape dominated above the 
1st dam constituting 29% of river sediment, while the 
smallest number of such shape was found at the station 
below the dam no. 3 and above the dam no. 4, where it 
constituted 11% of sediment located there. Very spin-
dle-shaped grains occurred at the station above the 2nd 
dam and constituted up to 10% of sediment. They oc-
curred the least at the station below the first dam con-
stituting 2% of the sediment bed located there.

The graphic presentation (see: Fig. 6, 7) of grain 
shape results above and below the dam was used to 

perform an analysis of the impact of the dam no. 1 
on the sediment. Strongly ellipsoidal pebbles had the 
largest drops in number – decrease by 12%. In turn, 
the largest changes taking into account an increase in 
number were noted for aggregates of strongly discoid 
shape – 8%. 

For the dam no. 2, considering a growth in num-
ber of a given grain shape, the highest increase was 
recorded for discoid shaped pebbles, by 7%, followed 
by strongly ellipsoidal shape, 6%, spindle-shaped, 4%, 
and for strongly discoid aggregates about 1%. Spheri-
cal and strongly spindle-shaped grains were observed 
to have the largest changes in number – decrease by 
6% (see: Fig. 8, 9). 

The largest increase in number of a given grain 
shape, when analysing the dam no. 3, was recorded 
for spindle grains, by 12%. In the case of spherical and 
slightly ellipsoidal grains, no changes were observed. 
Spindle-shaped pebbles decreased the most, by 8%. 

Fig. 5. Grain shape according to Sneed and Folk
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Second were spherical and strongly spindle-shaped 
grains, with a drop of 4%. The number of pebbles of 
a strongly ellipsoidal and discoid shape also decreased, 
by 3% (see: Fig. 10, 11).

The largest increase in number of a given grain 
shape for dam no. 4 was recorded for pebbles  
in a strongly ellipsoidal shape, by as much as 10%, then 
for strongly discoid grains, by 7%. The largest changes, 
considering decrease in number of a given grain shape, 
were featured by discoid pebbles – with as much drop 
as 11% Pebbles with spherical and spherical with slight-
ly discoid shape grains showed a decrease by 2%. The 
number of aggregates with spherical and slightly ellip-
soidal, ellipsoidal and strongly spindle-shaped grains 
decreased by only 1% (see: Fig. 12, 13).

Fig. 6. Grain shape graph for upstream of check dam no. 1

Fig. 7. Grain shape graph for downstream of check dam no. 1

Fig. 8. Grain shape graph for upstream of check-dam no. 2

Fig. 9. Grain shape graph for downstream of check-dam no. 2

Fig. 10. Grain shape graph for upstream of check-dam no. 3
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CONCLUSIONS

The following conclusions can be drawn:
1.	 A complex of four check dams located on the Ten-

czyński Stream is operating properly. The size of 
the sediment grains in the riverbed near the dam 
no. 4 is much smaller than at the dam no. 1. This 
may indicate a proper operation of the entire com-
plex, although single dams can work less effecti-
vely. The dam no. 4 displays low efficiency, be-
cause below it there is a slightly smaller rubble 
(Δd20 = 3 mm, Δd50 = 1 mm and Δd80 = 0 mm) than 
below the dam no. 3.

2.	 When assessing the operation of several check 
dams, all structures located on the watercourse 
(or in a given regulatory section) should be taken 
into account, as analysing them separately may re-
sult in giving erroneous conclusions. Analysis of 
the suspended river sediment in reservoir bowls 
and the sediment located in lower stations should 
include all structures situated on the watercourse 
(or at least on a given section / regulatory section) 
considering their types and construction, as well 
as geomorphological conditions of the riverbed 
and the shape of the valley river.

3.	 In all places of sediment measurement, the mate-
rial consisted mainly of discoid grain shape, ran-
ging from 36% to 54% of total. Spherically shaped 
pebbles had the least share, ranging from 5% to 
19%. The number of discoid grain pebbles incre-
ased below the dam in relation to the number abo-
ve the dam. There was a smaller number of spin-
dle-shaped grains in the material collected below 
the dam than above the dam.

4.	 There are larger amounts of finer material above 
the dam than below. It may be related to  stopping 
small grain pebbles in the dam reservoir, in which 
flow velocity is lower than in the riverbed, thus 
causing the carried material to settle. On the other 
hand, in the lower station, due to increased water 
flow velocity, small debris is washed away, and in 
the bottom of the watercourse only thicker frac-
tions are left.

5.	 Higher roughness heights ks occurred in the low-
er station of each dam, although below a dam the 
roughness of sediment surface of each dam was 
lower than in the previous one.

Fig. 11. Grain shape graph for downstream of check-dam 
no. 3

Fig. 12. Grain shape graph for upstream of check-dam no. 4

Fig. 13. Grain shape graph for downstream of check-dam 
no. 4
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6.	 The value of the Trask sorting index (S0) indicated 
proper sorting of bed sediments at all measuring 
points. It was similar for Hazen (u) sorting degree, 
values of which indicated well-sorted material. 
Various size of material was registered on the ba-
sis of the Knoroz index (ε). The rate of the Kollis 
index Cd < 1 indicated a dominance of fine frac-
tion in the upper station of the first dam and in the 
bed below the 2nd dam. At the remaining stations, 
the value of C d > 1 showed more thick fractions.
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WPŁYW ZAPÓR PRZECIWRUMOWISKOWYCH NA OSADY KORYTOWE POTOKU TENCZYŃSKIEGO

ABSTRAKT

Cel pracy
Celem publikacji jest analiza wpływu zapór przeciwrumowiskowych na granulometrię osadów korytowych 
w rejonie ich oddziaływania. Dane niezbędne do pracy pozyskano podczas pomiarów terenowych, które zo-
stały zrealizowane w maju 2017 roku. Pobór rumowiska wykonano metodą Wolmana. Zebrane w ten sposób 
dane posłużyły do wyznaczenia krzywych granulometrycznych, ustalenia parametrów granulometrycznych 
oraz określenia kształtów ziaren tworzących rumowisko rzeczne w rejonie badanych obiektów.

Materiał i metody
Pomiary rumowiska realizowano poniżej oraz powyżej zapory przeciwrumowiskowej stosując metodę Wol-
mana. Następnie wykreślono krzywe uziarnienia, obliczono parametry granulometryczne i sedymentologicz-
ne, takie jak: wskaźnik wysortowania Traska, stopień wysortowania Hanzena, wskaźnik różnoziarnistości 
Knoroza, wskaźnik jednostajności Kollisa, wysokość szorstkości, współczynnik szorstkości Manninga. Po-
nadto określono wielkość oraz kształt ziaren metodą Sneeda i Folka.

Wyniki i wnioski
We wszystkich miejscach poboru rumowiska materiał składał się głównie z ziaren o kształcie dyskoidalnym, 
stanowiły one od 36% do 54% wszystkich ziaren. Najmniej wystąpiło otoczaków o kształcie sferoidalnym, 
ich udział mieścił się w przedziale od 5% do 19%. Liczebność otoczaków o kształcie ziaren dyskoidalnym 
wzrastała poniżej zapory w stosunku do stanu powyżej zapory. W materiale pobranym poniżej zapory wy-
stępowała natomiast mniejsza ilość ziaren o kształcie wrzecionowatym, niż w materiale pobranym powyżej 
zapory. Powyżej zapory występują większe ilości drobniejszego materiału niż poniżej. Może być to związane 
z zatrzymywaniem nawet drobnych ziaren otoczaków w zbiorniku zapory, w którym prędkość przepływu jest 
mniejsza niż w korycie rzecznym, tym samym powodując deponowanie niesionego materiału. Z kolei na sta-
no-wisku dolnym, z powodu zwiększonych prędkości przepływu wody, drobne rumowisko jest wymywane, 
a w dnie koryta zostają tylko frakcje grubsze.

Słowa kluczowe: zapora przeciwrumowiskowa, osady korytowe, parametry granulometryczne i sedymento-
logiczne, kształt otoczaków, Potok Tenczyński


