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Response Capability of Tigris River Bed to Armoring Phenomenon
after Mosul Dam Operation

Thair Mahmood Al-Taiee
Research Center for Environment and Water Resources
Mosul University

ABSTRACT

Existence of small percentages of sand and coarse clay in alluvial rivers bed
downstream of dams constructed on these rivers with the degradation processes caused
by released discharges from dams clear of sediments as a result of sedimentation
processes in the upstream reservoirs will lead to washing, segregation and removal of
fine materials from the bed leaving coarse sizes gradually. This will cause an increment
in the bed roughness and lowering in the flow velocity which in-turn lead to the
equilibrium condition. This state of bed roughness is called (armouring). The present
research work focuses the light on the armouring phenomenon in rivers and trying to
apply on Tigris river downstream Mosul dam identifying the capability of river bed to
this phenomenon after Mosul dam operation for about sixteen year since 1985 using
various number of criteria laboratory and field relations predicted by many researchers.
The results proved that the armouring conditions was existed in Tigris rivers bed in the
present study reach and probably had been reached before number of years as a result of
Mosul dam operation . The value of geometric standard deviation of the armour layer
was 1.58 and the mean diameter was 33 mm. The results proved lowering in the
geometric standard deviation of the surface bed material in Mosul city since Mosul dam
operation. The average ratio between the mean diameter of the original layer and the
armour layer was 0.82, which confirm the conclusion concerning the arrival of the river
bed to the armouring state.

(Little
(Livesey,1973) and Mayer,1976)
(Little and Mayer,1976) (Harrison,1950)
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(Lane,1955)
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3
(After Al-Taiee, 1992)
(1)
(1) ‘1
Before Mosul dam Closure After Mosul dam Closure AfterMosul dam Closure
Nedico, 1976 1988 2002
60 54.9 50.2

(Al-Taiee, 1990) (present study)
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.( Nedico,1976)

(Nedico, 1976)

( paved) :
(Adams,1979)
Transect Nedico
(Lane, 1955)
(4)
34 72 (Dso)

(Nedico, 1976)
(5) (Khaleel, 1986 Najib, 1980)
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5
(o)
(1 37) ( (5) ( D84/D16)0'5
(2) (1.57)
2
Nedico, Nagy, Khaleel, Al-Taiee and Othman Al-Hamdani, Present work
1976 1980 1986 1996 1997 2002
1.61 2.19 1.73 1.48 1.36 1.58
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(4) (3 ) 22.41 12.04 Dso
3
Site Dy D¢ D30 Dso Des Dgo Do
Reg.dam 0.4 0.42 2.49 12.04 27.57 51.6 58.68
Wana 0.22 0.45 12.21 19.04 23.78 31.97 35.73
Badoosh 0.22 0.3 0.54 22.41 29.69 44 .95 56.54
Rashidia 0.38 0.54 5.02 14.16 22.22 7.08 49.86
Mosul 0.41 0.61 3.1 13.1 21.4 3.63 48
4
Author Do D D30 D5 Dgs Dgq Do
Nedico,1976 — 0.5 1.7 8 12 18 28
Najib,1980 — 0.8 2.7 14 19 34 40
Khaleel, 1986 0.14 0.56 4.3 15 23 40 47
Al-Taiee and
thman 1996 0.45 0.58 3.56 12.66 20.6 35.76 | 48.9
Al-Hamdani, 1997 — 29 33 38 41 55 67
Present Work,2002 0.45 0.58 3.56 12.7 21 36 49
(Rouse,1950)
(5)
%37 %74
.(Rouse,1950) 5
Size Surface % Subsurface % Classification
250-130 2 -—- ILarge Cobble
130-64 20 5 Small Cobble
64-32 74 37 \Very Coarse Gravel
32-16 2 10 Coarse Gravel
16-8 2 14 Medium Gravel
8-4 - 8 IFine Gravel
4-2 --- 2 Very Fine Gravel
2-1 --- 3 Very Coarse Sand
1-0.5 - 3 Coarse Sand
<0.5 --- 18 Fine Sand,Silt and Clay
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(Gessler, 1970)
(Komura and Simons,1967) .2 ( Dga/Dyg)*’

(Suryanarayana,1970)
D 4 Dso
(Little and Mayer, 1976)

D s Ds dga
dga = 1.74 5g0”>* U? (1)
oga/ 6go = 1.326 — 0. 249 6g0 ----------m-mm-m-m-- )
oga =(Dgy /Dig )" -rmmmmmmams 3)
ue =( gys)™ )
where:
w=( /)
g=
y=()
s =
oga =
0go =
dgo= ()
dga= ()
dgo/dga
(0.82)
dgo = dgs / (6g0)" %" —mmmmmm e (5)

(5 0 (6)
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Little,et.al. 1976 6
DS (mm) D95 (mm) D16 (mm) D95 (mm) cga ) g0 U- (wsec) dga ng DgO/ dga
Origional bed |Origional bed armor coat  |armor coat
8 58 33 73 1.48 |1.58 0.1 33 27 0.82
(7)
(Komura, and Simons, 1967)
(Gessler, 1970)
( Little and Mayer, 1976)
.(Komura and Simons, 1967)
27
Author Site
Reg. Dam | Wana Badoosh Rashidia Mosul
Gessler, 1970 Dgy/Dso> 2 1.54 1.49 1.25 1.43 1.5
[Komura, and Simons, 1967 139 1.53 1.13 1.19 1.03
DSOsurface/ D84subsurface> 1
Little and Mayer976
Ds<dga<Dos 24 24 23 23 23
(6)
oga (33) dga

.(1.58)




107

( DSO)
D50 ( 6 )
Dso( atany X) = Dsp(at X=0) - 0.465 X  —-mmmmmmmmmmm oo (6)
D5Q( at any X) = D5Q (at X:O) - 0441 X (7)

X =
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