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Table 1. Physical properties of bed sediment in this research
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Figure 1. Location of gate and mobile bed
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Figure 2. Physical model and location of sensors
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Figure 3. The 40 cm water level behind the gate
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Figure 4. Recorded some figures by: Digital Camera (a), Ultrasonic Sensors (b)
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Table 2. Comparison between sediment transport rate resulting from dam-break
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Figure 5. Ernestine bed load parameter as a function of water level behind the gate
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Figure 6. Bed evolution after each experiment: a. at transverse direction and b. longitudinal
direction of the Flume
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Figure 7. Average celerity of wave as a function of water level (for particle size of 10.35 mm)
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Figure 8. Ernestine bed load Parame_ter as a function of water level behind the gate
or particle size of 14 mm
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Figure 9. Ernestine bed load parqmete]z(r ahs a function of bed slope for particle
size of 14 mm
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Figure 10. Average celerity of wave as a function of water level behind the gate for particle
size of 14 mm
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Figure 12. Ernestine bed load parameter as a function of different particle grain
size of 10.35 and 14 mm

Cad aled e lsicon |y Ol s b dmcsr bl gy S adB Sl (Supd lasie Cyonl
o 03 S 4 (e o1 ) odlonle 3 plise bt b 1 55 sl 390 (IS5 5 s Jol3)
53 Syl I ages Gl (W JSS Bllae) (i) i



\Y-

mg*
BV m/s

254

0
D=10.35,
S=0.01,
H=40

D=10.35,
S=0.01,
H=12

D=14
S=0.01,

inmi

D=14
S=0.01,
H=10

D=14
S=0.01,
H=12

D=14
5=0.02,
H=40

D=14
S=0.02,
H=10

D=14
S=0.02,
H=11

CaSs jl 8b by olite slace ju (iomen g Gglate (gl jlad b pdlas 4y Cond i) s Hb dw (2 pel)l dlie VY S

o)

Figure 13. Comparisons between Einstein bed load %ararr%eterli for different bed materials and flows resulting from
am-brea

Sy kb (Sttl el jo (slol > loe il
a8 s odmline a0, S35 0 Sy sl JIbeS L olyen
GBos e 5 JsS laee Jlade a3 Sl (8 Salolb L
oS e wwd GBI L ke ol o
aS W bl G 4 oply IS5 5l g 00 35 )5
Sabl Al yiun b zoe &b 280 wly I 3L
2 Cow, Jaol dL&aA}J)ﬁ S deu d‘){ Geos oyl
9 l.(bu.m: gl.m)JaS L, EP) ul).) ol Lﬁdﬁl).:‘ 9 l.(bcﬁl&.)9)
ol Bulpd I (g atals god90 & Sglie (slagly >
sl gy il 908 9 Mo 03 (eildps
Sloj obie ool GleMbl v cwss s wad
Olej olie b dunlie )3 (l> & ) 399 slapjslSe
g 3,85 392y gy JUB (s o5 4 sl Sl 390
5 ol 03 39290 gy e O ol daly e

2S5 Al ogwy Jo> cud )b

‘:;‘:)Jé 9 M“’"

Sz )9S (6)5ld 5 Clidod pgle ©)ljg 5l gy
prove Odggme S pes g S oKl
O oditee 5 olgdpl 136 odige LBI Gl olSiolo
3 1y S5 S (6 SSkee

s bl odelcwnna pilie duwlie 4 4y L
borye cpstia] g )l jlade cp pidy WY JSS 5 it
Sly e omyd cudy p gyaile Teoof elal
Gl s I b aspio e VoY b L pdlas
eSS Abb o /oY s 3 (g0 duo VY laB b pdlias
b b syt oo VF 3 Jlad b s & 3late i lade
Sl e 450 )3 Cudy (6 yte Sl VY Ol glis)l g +/+)
@ @S Il Ghlol A ggee 3 o5 lmghy ol 0
E5 e CwSS Sl 86 (Mo Saplp U ey
G €5 oo Vo IYD (glajlad b las gy JUES)
lg o[-y 9 o[+ ) PR ‘)‘ALflf«“’ V¥ CJL&A 9 o/
o Culy Ol Bes el Feog Vo AT laglis)|
Oy &S ol QT )'I o_fl> LYy O.:l C"L‘" W) 4:5-]3)3:
bgiye yir S39lgdpe Olpes (pizmen gyt )b Jo> £
A5 L g o3 e CanSid 5l (U by Cute zge AL 4
S b il Caday yian 5l Je E5 e Al
Ored Al zoe Ay dbj ke 3HL S0
bocuwd b )0 Slgw) (B4R g yiar (Sl
5 bl &l 005 ity oy cudy ) glis,) il
cudy o gl Gl b zge Jelty (65l g
GRIFIL &S il plo g ptmes Alle a0
CauSd (B zge G g ke dompd ity Ol el
ol )l S @l e liEl s Oygot Lyl
Ay gl 5k g5 e dlae jhd (Il L & ol



WY

9.
10.

11.
12.

13.
14.
15.

16.

17.

18.
19.

20.
21.

22,

23,
24,

25.

&l

. Abderrrezzak, K.E.K., A. Paquier and B. Gay. 2008. One dimensional numerical modeling of dam

break waves over movable beds: application to experimental and field cases. Environmental fluid
mechanics, 8(2): 168-198.

Baharestani, A. and M. Banihashemi. 2010. Modeling of water and sediment transport in dam break
using finite element. Journal of Civil Engineering, 44: 12-25.

Caleffi, V. and A. Valiani. 2002. A mathematical model for dam-Break over movable bed. IAHR
proceeding of the international conference on Fluvial Hydraulic, Louvianla Neuve, Belgium, 981-990.
Cohen, H. and J.B. Laronne. 2005. High rates of sediment transport by flashfloods in the southern
Judean desert, Israel. Hydrological Process, 19(8): 1687-1702.

Einstein, H.A. 1942. Formulas for the transportation of bed load, Transactions of the American
Society of Civil Engineers, 107: 561-597.

Garcia-Navarro, P. and J.M. Saviron.1986. Numerical solution of the St. Venant equations with Mac
Cormaack finite difference scheme. International Journal of Numerical Methods in Fluids, 6: 259-274.
Gesteira M.G., B.D. Rogers, R.A. Dalrymple and J.C. Cerespo. 2010. State-of-the-art of classical SPH
for free surface flows. Journal of Hydraulic Research, 48(1): 6-27.

Guinot, V. 2003. Godunov-type schemes: an introduction for engineers. First edition, Elsevier press,
469 pp.

Hadadian, S., M. Montazeri Namin, F. Bahman Pour and N. Eshaghi. 2014. Impact of bed slope in
dam break on mobile bed. National Conferences in Civil Engineering, Tabriz, Iran (In Persian).
Hassanzadeh, Y. 1997. Rapidly varied unsteady flow in a small-scale dry bed model, International
Journal of Engineering, 10(1): 1-10.

Honoré, R.H. 1945.Un aspect de la guére modern les brisures de barrage, La Houille Blanche.

Joao, G.A.B., R.M.L. Leal, A.H. Ferreira and A. Cardoso. 2002. Dam-break waves on movable bed.
Journal of Hydraulic Engineering, 135(11): 115-128.

Komasi, M., A. kahzadi and A. Hoseini. 2015. Hydraulic simulation of Dez dam break using MIKE.
Journal of Hydraulic, 10(3): 63-69 (In Persian).

La Rocque, L., J. Imran and M. Chaudhry. 2013. Experimental and numerical investigations of two-
dimensional dam-break flows. Journal of Hydraulic Engineering, 139(6): 569-579.

Leal, J., R. Ferreira, A. Cadoso and A.B. Almeida. 2003. Comparision between numerical and
experimental results on dam break wave over dry mobile beds. 3th IMPACT Workshop, At Lovain-la-
Neuve.

Mc-Cuen, R.H. 2011. Hydrologic analysis and design. Prentic-Hall, Englewood Cliffs, New Jersey,
815 pp.

Mohammad Nejad, B., M.E. Fatemi Kia, J. Behmanesh and M. Montaseri. 2013. 2-D vertical
numerical simulation of dam break wave. Journal of Civil and Environmental Engineering, 44(3): 76-
90.

Qian, H., Zh. Cao, H. Liu and G. Pender. 2017. New experimental dataset for partial dam-break floods
over mobile beds. Journal of Hydraulic Research, http://dx.doi.org/10.1080/00221686.2017.1289264.
Ressler, RF.1954. Comparison of theories and experiments for the hydraulic dam-break wave. Proc. of
International Association of Hydrological Sciences, 38(3): 319-328.

Safavi, H. 2010. Engineering hydrology, Third edition, Isfahan university press, 724 pp (In Persian).
Shvidchenko, A.B and G. Pender. 2000. Flume study of the effect of relative depth on the incipient
motion of coarse uniform sediments. Water Resources Research, 36(2): 619-628.

Wang, L., J. Alan, S. Cuthbertson, G. Pender and Zh. Cao. 2015. Experimental investigations of
graded sediment transport under unsteady flow hydrographs. International Journal of Sediment
Research, 30(4): 306-320.

Yalin, M.S. 1972. Mechanics of Sediment Transport, Pergamon, Tarry town, NY press, 450 pp.

Zech, Y., S. Soares-Frazdo, B. Spinewine and N. Le Grelle. 2008. Dam-break induced sediment
movement: Experimental approaches and numerical modelling. Journal of Hydraulic Research, 46(2):
310-327.

Zhang, H., Y. Hassanzadeh, D.L. Nguyen and K. René. 1992. A 1-D numerical model applied to dam
break flows on dry beds. Journal of Hydraulic Research, 30(2): 211-224.


http://journalseek.net/cgi-bin/journalseek/journalsearch.cgi?field=issn&query=0066-0604
http://journalseek.net/cgi-bin/journalseek/journalsearch.cgi?field=issn&query=0066-0604
http://www.tandfonline.com/author/Zhang%2C+Hou
http://www.tandfonline.com/author/Duc+Long%2C+Nguyen

Journal of Watershed Management Research, Vol. 10, N0.20, Autumn and Winter 2019 .........cooieiniriiniiiiniieeeeeeeans 132

Experimental Investigation of Flash Flood Resulting from Dam-Break on Bed
Sediment Transport

Khabat Khosravi', Mahmood Habibnejad Roshan?, Kaka Shahedi®,
Amir Hoshang Nezamivand Chegini* and Kamran Chapi’

1- Ph.D. Student of Watershed Management, Faculty of natural resources, Sari agricultural science and Natural
Resources University, Iran, (Corresponding author: Khabat.khosravi@gmail.com)
2 and 3- Professor and Associated Professor, Department of watershed management, Faculty of natural resources,
Sari agricultural science and Natural Resources University, Iran
4- Assistant Professor, department of civil engineering, Guilan University. Iran
5- Assistant Professor, department of watershed management, faculty of natural resources,
University of Kurdistan, Iran
Received: April 11,2017 Accepted: July 5, 2017

Abstract

Varied flows such as flooding resulting from dam break can happen due to earthquakes,
seepage, bombing, overtopping, mistake in design and project performance as well as causing
financial damages and human losses. Unsteady flow during flooding events has a high impact
on flow field pattern, sediment motion, ecology and also, distribution of contamination in the
river. In this study, the impact of various slopes, sediment diameters and unsteady flows with
different discharges on sediment transport were carried out at the flume with 12 m length, 0.5 m
width and height. In this research, two type of uniform sediment particle with 10 and 15 mm in
diameter were spread over the bed of above mentioned flume with slope of 0.01 and 0.02. To
build a dam physical model, a mechanical lift-gate was used at 2 m from the upstream inlet of
the flume. Potential hydrostatic initial conditions of the fluvial experimental model resulted
from dam-break was based on using three water depths of 35, 20 and 12 cm at the gate upstream
and one water depth of 3cm at the downstream of the gate. By considering the above mentioned
procedures, fluvial flows were produced and have been used with discharge between 0.07 to
0.66 m3/s. The result showed that by increasing the sediment particle size 1.35 times the
sediment transport have been reduced by 1/4 for 35 cm upstream water depth and also by
increasing the slope by 2 times from 0.01 to 0.023 for sediment with 15 mm and with initial
upstream water depth condition was 35, 20 and 12 cm the sediment transport have been
increased 3.42, 1.83 and 3.38 times respectively. The above mentioned points show the
significance of fluvial flows and their effects on sediment transport and therefore the
morphological changes of rivers. Result has been shown that high sediment transport rate and
bed evolution was resulting from positive wave head and after that, sediment transport rate have
been intensity decreased.
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