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Table 1. Similarity parameters for the physical model
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Table 2. Specifications of the first stage test series
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Fig. 5. Location of salinity sensors in the model

Sszarr @2 Ols @ 4z b sgrse Sundy o (S S
g_a...:ﬁyo )Le:.’> )I LS)}“‘"’ 6[.90\5‘0 WL)).: ! f°5 )LA-A.A.A-’ GRP
sloy IS a4 b ye a5 S o a1y g.050 ol ool asice
(YL slaY) oo sloasy g ouls ads o 0> blae aY 3l L

sobie 4 )l 00l adss Y (5590 iy Slais oS lie

el oaua 8 Jleel Jaw [0 55 4o 5l Laas
of Tl &1yl 9 () Slge G2y b Joo 31 (5510 0 yrguai —0

Sad Jae 2alel pgs 5 Jgl Al pe slog i gl
L) pYL sbay @ b ,o bolas 5 uud Sl a5 wisle las

VYot



WEE B AVEY doio AYAR Jlo &Y 0yl DY 095 ¢3S paol () yo (suobis 4yl

Test (1-1) Dynamic Water Level
Time in Prototype (Minute)
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Fig. 6. Salinity changes in four measure points with respect to time, test 1-1

Test (1-2) Dynamic Water Level
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Fig. 7. Salinity changes in four measure points with respect to time, test 1-2
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Test (1-3) Dynamic Water Level
Time in Prototype (Minute)
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Fig. 8. Salinity changes in four measure points with respect to time, test 1-3
Test (1-4) Dynamic Water Level
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Fig. 9. Salinity changes in four measure points with respect to time, test 1-4
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Test (1-5) Dynamic Water Level
Time in Prototype (Minute)
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Fig. 10. Salinity changes in four measure points with respect to time, test 1-5
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Fig. 11. Evidence of regular and stable layer discharge at the end of the first series of tests
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Test (2-1) Stable Water Level
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Fig. 12. Salinity changes in four measure points with respect to time, test 2-1
Test (2-2) Stable Water Level
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Fig. 13. Salinity changes in four measure points with respect to time, test 2-2
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Fig. 14. Injection tracer and formation of streamlines in the first position at different time
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Fig. 17. Salinity changes in three measure points with respect to time, test 3-1 (maximum discharge flow)

30 00 Sz Sl Sl el 2l b (LAY ole) '8
Joe @l Cds o0 &5 w8 S O)90 il JSi5 S8y slea¥
S, 6,50

(037 55 55 s o3z sl alo o slagtalesl (5 m @bs
sad bzl oyi> blie 4 5l 5t 0T g5 v azgi b as ol i
Oyge sl JBa w5 oYL ladY 5l 550 4 (I o
20,55 odsline Y Ko 10 (6550 LS 90,5 o

Sasll Glaebl g adss anig oo 4 by e bl 4 az g5l
@ Sy b nl jo 4l 6N (g Jae o ol S
33,5 osaline gl IS8 4 (3% 59 1 su>

J5(Sopd Jae cole glacagame Jdo Sl 4 azgi Ly
Syge (Sejd Joe y0 e Jlop I3 B Sl5 Sl sszae Bee
Gldae ;o gad5e nl Sl gy Sl w8, 1E (gilan

5 Obyz Bee Gli8l g 5 Sl g s S 18 axg 5)90 LS,

1 Vertical Diffusion

Gl AY ()50 Gl j0 Fae i Ll jo end LSS
Ui Oglate glacaadge (o Y Koo g atsl |, GRP jl eas
90, 5l alols zls) wijlas cad adss 5,98 Jlake Ho o
S eSS il g 35 50 515 s olrlislatalesl (s e
(Oe

€5 3 (95 0 i Coom 4 4l LS5 ()2 bghas (55l
Toog @ Joe 5l o pngal Jobo 50 990 (nl oo by slaY
30,5 oumlie

Wil A 5l i B Y e 5l oo Ol sogasee o
@ o S g oad slml o yi> (639,9 Sus5 )0 Gl X!
Ol 393 Sla2d o0guze ;3 9 009 by slY ol JSo
G929 2Y L 500 Ojle 4000 S oamlie XUl o Sl
Lt a s > 50 0,8

2 B Sz 50 558 Of Gl role 5550 VoL 5 ,Lal
ShiSy o K03 Gle g 03,5 ssaline lailes] Jbo

way



WEE B AVEY doio AYAR Jlo &Y 0yl DY 095 ¢3S paol () yo (suobis 4yl

[2] M. Jamali, B. Seymour, R. Kasaiian, Numerical and
experimental study of flow of a stratified fluid over a sill
towards a sink, Physics of Fluids, 2005) (057106)17).

[3] M. Jamali, P. Aghsaee, Effect of a contraction on selective
withdrawal of a linearly stratified fluid from a line sink,
Physics of Fluids, 2007) (106602) 19).

[4] H. Ardalan, V. E, M. Azizi, D. Gohary Kamel, A. Kalateh
Arabi, Investigation of the Velocity and Angle Effects
on the Behavior of Brine Discharge by Inclined Jet into
the Stationary and Homogenize Ambient, Journal of
Oceanography, 58-51 (2018) (33)9.

[5] B. Mohammadnejad, Investigation of 3D Particle Laden
Density Currents with Supercritical Inflow, Sharif
University of Technology, 2008.

[6] WS. Yu, H.Y. Lee, S.M. Hsu, Experiments on the
deposition behavior of fine sediment in a reservoir, Journal
of Hydraulic Engineering, 920-912 (2000) (12)126.

[7] W.S. Yu, SM. Hsu, K.L. Fan, Experiments on selective
withdrawal of a codirectional two-layer flow through
a line sink, Journal of Hydraulic Engineering, (12)130
1166-1156 (2004).

[8] S. Chamoun, G. De Cesare, A.]. Schleiss, Managing
reservoir sedimentation by venting turbidity currents: A
review, International Journal of Sediment Research, 31
204-195 (2016).

[9] S. Hassanian, P. Moobed, N. Hosseini zare, H.
Akhourdzadeh, Y. Hamid, N. Saadati, H. Kamaei,
Classification of Karoon and Deze river in limit of Gutvand
to Khoramshahr and Dezful to Bamdeje with use of water
quality index (WQI ) and study of enterobacteriaceaes
that separation of this sites, in: 7th International River
Engineering Conference, Shahid Chamran University,
Ahwaz,Iran, 2007. (In Persian)

[10] A. Zarei, A M. Akhoundali, Investigation of temporal and
spatial variations of Karun River water quality in Gotvand-
Shushtar and the effect of Saline River on its quality, in:
The first regional conference on optimal utilization of
water resources in Karoon and Zayandeh Rood basins,
Shahrekord University, Sharekord, Iran, 2007. (In Persian)

[11] H. Zarei, A. Azhdari, Chemical quality of water resources

of Abol-Fars dam and effect of formation Gachsaran on it,

way

@ a8l JSas b oSl sy Sl o Y sl o] Cdlaie
355 B (s 3550 04 o

o o o Sz slots¥ slass all ISl o
23S 8 Az s 950 G aeldl o Wil pe yili (o) Hslaie
Sed Sldae Syl (oS5 L Sl o g3o9e (nl Grizen
el b8l @y azgs g (LS o jo ead o)Al 9550) (G55 5
hass Gl 5 ol e 5 B S Sl Gos S & il
49 03903 L)1) (350 Lulpd 5l 6 5380 pen 5 (JB slaa¥
aled SeS (330 (5,10 0 2 S e

Sl (omyn 9 4SS (o0 Il g goo SV (o) I
2 ey byl g 55 slal ol BIL WilgT e 15 35 50 L >

DS 1,8 o 550 (P Ay loe (O Gudod dalal

‘5....315.;1 pj)i.c
dw dasie L
3,90 UYLW.: Ls 9 Lmiy OT?'?L" T p > el
N/ 3 Ap
m o)y
m/s casive & V
m/s* wil> Jusobs 8
Sy aasin T
3

N/m le.w; (ST Py p
3g,8 0ac Fr

J&z 058 00e Fy
Ogweylmy0ae Ri

gr/l Skl (¢

salt

kg I m’ Sas oz > Py

m/ls e Q
mS/cm ( S xSl colon Ec

&=l g @l

[1] C.P. Manriquez, C.M. Garcia, PR. Jackson, M.H. Garcia,
Hydraulic Model Study of Chicago River Density Currents,
Civil Engineering Studies Hydraulic Engineering Series

No. 2005) ,77).



WEF 1 WY doriuo ATAQ Lo &Y 0yl OY 093 pusS pual (3 yas (owsbieo &yl

[18] V. Naderkhanloo, M. Mazaheri, J. Samani, Investigating
and Modeling of Gotvand-Olya Dam Challenge and
Management Solutions, Journal of Environmental Studies,
265-251 (2017) (2)43. (In Persian)

[19] M. Mansournejad, B. Kalantari, M. Mahdavi, The
Investigation of Negative Effects of Salt Dome on the
Quality of Water in Gotvand Olya Dam and the Use of
Cut-off Wall as Treatment, American Journal of Civil
Engineering, 56-53 (2015) (2-2)3.

[20] D. Mahjoob, A. Sadatifard, H. Hassani, A. Zia, Upper
Gotvand Dam and Hydro Power Plant Dealing With
Salinity in Reservoir, Challenges, Remedies and
Evaluations. , in: International Symposium on Dams in a
Global Environmental Challenges, Bali, Indonesia, 2014.

[21] M. Ajaml, M.R. Sabour, G.A. Dezvareh, The Examination
of Effect of Salt Water on Mechanical Properties Clay
Soil Around the Dam Gotvand Using Response Surface
Method (RSM), Journal of Applied Environmental and
Biological Sciences, 7)5S) (211-203 (2015.

[22] R. Martins, Recent Advances in Hydraulic Physical
Modelling, Kluwer Academic Publishers and Published in
Cooperation with NATO Scientific Affairs Division,, 1988.

[23] R. Ettema, R. Arndt, P. Roberts, T. Wahl, Hydraulic
Modeling Concepts and Practice, U.S.A, 2000.

[24] P. Novak, A. Jefrrey, G. V., D.E. Revee, Hydraulic
Modelling-an Introduction Principles, methods and.
Applications, Spon Press, U.S.A, 2010.

[25] P. Novak, J. Cabelka, Models in Hydraulic Engineering
- Physical Principles and Design Applications, Pitman,
London, 1981.

[26] H. Kobus, Fundamentals. In Hydraulic Modelling, Verlag

Paul Parey/Pitman, Hamburg/London, 1980.

in: Tenth Congress of Iranian Geological Society, Tarbiat
Modares University, Tehran, Iran, 2007. (In Persian)

[12] J. Mozaffarizadeh, M. Chitsazan, Investigating the Effect
of Geological Formations on the Quality of Groundwater
Resources in Gotvand Plain, in: First Conference on
Environmental and Medical Geology, Shahid Beheshti
Univerity, Tehran, Iran, 2008. (In Persian)

[13] S.M. Haeri, E Rezaeiyeh, Investigating and laboratory
analysis of dissolution and scouring of salt karsts in
dams reservoirs, in: Third National Congress of Civil
Engineering, Tehran, Iran, 2007. (In Persian)

[14] N. Damugh, H. Zarei, Extending thick saline layers Gachsaran
in the Gotvand Aliya dam and its effect on the quality of water,
in: First national conference on water resources research in
Iran, Kermanshah, Iran, 2010. (In Persian)

[15] B. Baghadashtaki, M. Khamehchian, M.H. Nazari,
Determination of solubility of salt mass Anbil located at
Gotvand dam and its effect on the quality of the reservoir
water, in: First national conference on water resources
research in Iran, Kermanshah, Iran, 2010. (In Persian)

[16] M. Hassanvand, B. Dahrazma, N. Hafezi Moghadas,
Assessment formations area in reservoir of Gotvand
Dam and quality variations of water in levels several,
in: Seventh Conference on Geology of Engineering and
Environment of Iran, Shahrood University of Technology,
Shahrood, Iran, 2011. (In Persian)

[17] S.M. Hashemi Heydari, M.R. Jalili Ghazizadeh, D.
Mahjub, Numerical study of the effect of salt dissolution
coefficient on salinity distribution in reservoir salt
formation, in: Ninth international Congress of Civil

Engineering, Isfahan University of Technology, Isfahan

Iran, 2012. (In Persian)

Amirkabir J. Civil Eng., 52(7) (2020) 1743-1764.

DOI: 10.22060/cee}.2019.15645.5982

Sh. Faghihirad, H. Ardalan, A. Nikkhah, A. Esfandiarnejad, Physical Simulation of Discharge
Flow from Deep Conduit in Dense Reservoir (In Terms of Use in the Gotvand Dam Deep Pipe),

0 gl Ao (] 4y AR

wag



	MTBlankEqn

