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Abstract

Turbidity currents are often the main process for the transport and deposition of the sediments in
narrow, alpine reservoirs. In this research, 63 experiments were performed to investigate artificial bed
roughness effects on the saline density currents. Conic and Cylindrical shapes roughness with three heights
were used. Velocity and concentration profiles were measured in 4 and 3 cross-sections, respectively. The
results show that as the roughness height increases the velocity decreased and the density current body
thickness also increased. Furthermore for a constant Gradient Richardson number by increasing roughness
height, the coefficient of entrainment was also increased. In the some experiments a special behavior was
seen which effects on the velocity profiles. This behavior was named “Lifting phenomenon”. This
phenomenon was observed when blockage element is more than 10% and 14% for Cylindrical and Conic
shapes, respectively.

Keywords: Lifting phenomenon, Concentration profile, Saline density current, Artificial roughness,
Entrainment coefficient, Gradient Richardson number.



e F e (S 5 86 A ST 0L e 5 Ll 4%

s 2 Z adlols 3 Sl awgie Cae g 1 U ol g3 o

10y g S 5 Sl g alols 1y iSTas eyt Uy
ol eop 4 (V) e 5 )b a3l (o dblas cu o
b plejl 3 ble gl sy 2BLbl oo 4 Lyl
Ll o’ SST il Gosk J Sl 25 g 4
S Ny 4o oyl 4 gl el oad bl ygelpm Jbeo p
39 by Cwlbus 4 wSlas e g WS o dlold o
Jibon S 4 g bl Ble gl ai il sl o oY
Alee 45 253905 s LIS 5 o153 0394500 93 Ay Cas pus
o LS iy dlsles 5 134 o (¥) dbes lad o)lssd Lisks

20l &l 5 )84

wz) _ | (z=h, ) (%)
exp{ ﬂy[ht_hm] ]

ok aaly 5l ealil b by aa cwlses By o] > oS

potcie lod U Z Ay My 5 Adlre Colps 1 Y g Py (Valasl))
Y ls (Vo)) ohlSen 5 ojgeSw )l 1) (V) aladly )
2 Lol als @yl S e s ggop |y Ll b halej]
Ll S5 5 (Sab gy Ble ol Sl a8 b el
idges ol (ganaly g N b Spate sbyies o)y
by oad plol Sl 05 9 e 35 Gl ln ool
ot 33 S5 pae by S b Gilejl lyd 4wy
s gdy Joo Blo iy lp 285 )8 adllae 55
ok YL Gl 398 ol cope Jidon 0 cep
P S cwd gl nl Gepe ddon g 03 (Seupn;
D Gl w4 cus Sl G g Joe (VL
W e (S35 Gleupy gl cble L
Shozmaygs A3l (o Sl 39 b A Cund a8 Sl
St Sopp odd by Lale gl jldle (VeN)) ohen

a2 bl 8 oy 550 Ktlef] 00 ) Sl
Pl by Sl S s Kbl clalis
S Gin D @ &l (See a5 e SIS
ok 028 slacdle 3 any ol b Gl o] cubs
ey Jold &5 Gl ke gg)p g 2Bl Gl 5399
oogrne pl il o e By A5 5 ol gl
oy ilis IS5 3958 Ssl b e39y9 by 25 e
Oy & Cund yEaly ) il 639y okl
Iy calizeo (6999 (Sglds )] (slio p calisio 39,8 slacl b (6345

1- Sudden-Exchange

2- Wall region

3- Entrainment region

4- Densimetric Froude number
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1- Richardson gradient number
2- Entrainment Coefficient
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