
h}
QWu

=Qta
|U

Ovyt
59

�49
"X

'2|
xQ=t

W'
29

�2
|xQ

wO

O
ri

gi
na

lA
rt

ic
leQO pmW |}xv=wDU= |x}=B Q}F-=D |y=oW}=tR; |UQQ@

OU CUmW R= |W=v |=yu=} QH
�|QDmO |wHWv=O� |Ovmv=N|[}i l@=D=

�Q=}Wv=O� � |UtW Qy=]OtL=
Q}@mQ}t= |DavY x=oWv=O 'CU} R \}Lt w u=Qta |UOvyt |xOmWv=O

=@ OU CUmW |y=oW}=tR; pOt G}=Dv R= xOt;CUOx@ u=} QH C=YNWt 'Q=DWwv u}= QO
xOW |UQQ@ pmW|r}]DUt p=v=m u=}t QO xOW`k=w pmW|}xv=wDU= pB |x}=B uDiQoQ_vQO

w q=@ CaQU =@ u}@ QwO w l}vwU=QDr; |=yQoUL \UwD ?; K]U C=Q}}eD "CU=
'u=} QH C=Oy=Wt "CU= xOW CW=OQ@ �ADV� GvUCaQU x=oDUO =@ CaQU |=yxir-wt

QO |[Qa |=yu=} QH O=H}= w pB |x}=B R= Qw@a |=Q@ u=} QH Q}Ut Q}}eD |xOvyOu=Wv
'u; Q]k Q@=Q@ 13 |xR=Ov= x@ |}xrY=i =D pB |x}=B CWB xm|Qw] x@ &CU= CUOu}}=B

?; K]U C=Q}}eD |xU}=kt u}vJty "OwW|t xOy=Wt u=} QH |oDU=NQ@ |x}L=v
12 |r= 4� QDtm |=yhqDN= OYQO OwHw Qov=}@ 'QD} Q |r}rLD pL Q}O=kt =@ xOt;CUOx@

|xrY=i QO xm|r=L QO &CU= pB |x}=B pLt =D OU uRNt u}@ |xOwOLt QO �OYQO
|y=oW}=tR; Q}O=kt '|oDU=NQ@ |=yx@=OQo OwHw Crax@ u; Q]k Q@=Q@ 13 =D pB |x}=B CWB

"OQ}o|t xrY=i QD} Q |r}rLD pL R=

atabak feizi@aut.ac.ir
atshamsi@yahoo.com

'CCD u}@ QwO 'l}vwU=QDr= |=yQoUL 'pB |x}=B 'OU CUmW %|O}rm u=oS=w
"ADV x=oDUO

xtOkt "1
OU CUmW R= |W=v u=} QH R}r=v; |=Q@ |Q=}U@ C=ar=]t [1]"OvwW `k=w O}it 'OvQ=O
|r}rLD pL u; QO xm 'CU= xOW s=Hv= OU CUmW |U=U= s}y=it =@ |}=vW; Ovv=t
uwO@ w |ki= |r}]DUt p=v=m l} QO OU |v; CUmW l}t=v}OwQO}y p�=Ut |=Q@
|=Q@ |y=oW}=tR; |=yxO=O u}rw= R}v '1954 p=U QO [2]"CU= xOW x�=Q= l =m]Y=
xOW |UQQ@ s}kDUt w '|r}]DUt '|ki= swri l} QO |v; CQwYx@ OU CUmW
CUmW R= |W=v |Oa@ wO |=yu=} QH |UQQ@ x@ '1992 p=U QO u}vJty [3]"CU=
R=|W=v|@q}U Gwt |Oa@ wOCmQL R}v w [4]'x=oW}=tR; QO Q=O=vLv= |=yp=v=m QO OU
CQwYx@ OUCUOu}}=B QO QD wlWN |=yQDU@ uDiQoQ_vQO =@ OU|v=yo =vCUmW
K]U C=Q}}eD |Q}oxR=Ov= |=Q@ =yV}=tR; u}= QO [5]"CU= xOW xDN=OQB |y=oW}=tR;
Q=DiQ 'xOt;CUOx@ |=yxO=O p}rLD =@ w xO=iDU= 3=yGvUQ=Wi w 2=yGvUGwt R= ?;
|OOa w |y=oW}=tR; |UQQ@ x@ R}v '1996 p=U QO "CU= xOW |UQQ@ u=} QH
pL VwQ u; QO xm 'CU= xOW xDN=OQB lWN QDU@ |wQ Q@ OU CUmW |xr�Ut
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xOW ẁQW xJ} QO |QDt|Dv=U 80 R= CaQU |Q}oxR=Ov= |=Q@ xrY=i u} QDl}ORv
|xvt=O R= ADV x=oDUO ?wQB GwQN w ?; K]U `} QU Ci= Crax@ w CU=

"Ow@ pmWt Q=}U@ CaQU |=yxir-wt |Q}oxR=Ov= 'u=} QH
R= |QDt|Dv=U 83 |xrY=i QO G2 u=mt QO =Q ?; CaQU C=Q}}eD '23 pmW
u=Wv swri QDU@ R= |QDt|Dv=U 5 `=iDQ= QO w pB |x}=B R= |QDt|Dv=U 25 w xJ} QO
x@ xJ} QO uOWR=@ R= Oa@ x}v=F 1 37 u=tR QO �u� CaQU |ki= |xir-wt "OyO|t
1 39 =D 0 2 u}@ CaQU C=Q}}eD |xR=@ "OUQ|t x}v=F Q@ QDt 1 39 |xv}W}@ Q=Okt

56



|U
tW

Qy=]
OtL

=w
|Ov

mv=N
|[

}il
@=D=

uOWR=@ R= Oa@ x}v=F 0 33 'q=@ CaQU u}@ QwO R= xOt;CUOx@ Q}wYD "29 pmW
"xJ} QO

uOWR=@ R= Oa@ x}v=F 1 65 'q=@ CaQU u}@ QwO R= xOt;CUOx@ Q}wYD "30 pmW
"xJ} QO

"Ovvm|t x�=Q= =Q x@U=Lt OQwt `]=kt R= xOvQPo|@O Q=Okt R=|rm u}tND w Ov=|}x_Lr
QO CaQU Q}O=kt R= xO=iDU= =@ G6 w G5 'G2 \=kv QO Q_vOQwt |=yh=QowQO}y
s=o Qy |=Q@ 4 |xrO=at |Q}oQ=mx@ =@ w pLt u}= QO ?; K]U R=QD w (u) x CyH

%Ov=xOW x@U=Lt |v=tR
Q = uA (4)

xOW|Q}oxR=Ov= CaQU Q}O=kt u = u(z) 'u=} QH |@O R= CU= CQ=@a Q u; QO xm
u=tR =@ ?; K]U C=Q}}eD y w swri ZQa b 'u; QO xm CU= A = by 'xCyH QO
|Q}oxR=Ov= u=tRsy xm Ov=xOW xO=iDU= Q |x@U=Lt |=Q@ u w y R= |Q}O=kt "CU=
|xrY=i x@ |a]kt QO xOWO=H}= h=QowQO}y C=Q}}eD Qov=}@ '26 pmW "OvW=@ xOW
C=Q}}eD u}= R= "CU= CUOu}}=B `v=t R= |QDt|Dv=U 25 w xJ} QO R= |QDt|Dv=U 83
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in the downstream of a dam. Understanding the basic
characteristics of dam-break 
ow, such as maximum wa-
ter level, maximum discharge and the arrival time of the
wave front around the obstacle, such as the bridge pier,
at assigned locations, is fundamental to a reliable engi-
neering design. Therefore, it is necessary to determine
the extent of damage in cases of possible dam failure
around obstacles. In the present study, experimental re-
sults of a cylindrical bridge pier with a diameter of 4cm
have been modeled in a rectangular 
ume. The men-
tioned pier was located 108cm from the gate and made
of plexiglass in the downstream.
The experiments were carried out to assess 
ow propaga-
tion along the 
ume and around the pier under dry bed
conditions in the downstream reach. Also, e�ects of an
initial upstream depth on 
ow propagation were investi-
gated. Dam failure was simulated by sudden removal of
the gate that separates the reservoir from the channel,
by means of a pneumatic jack. The gate was made of
plexiglas plate in order to keep gate-water interference
at a minimum level.
Variations in water surface were recorded using ultra-
sonic sensors and a high speed camera. In addition, an
ADV sensor has been used for recording the velocity
components at di�erent locations.
Flow results show the signi�cant e�ect of the bridge pier
on the 
ood wave induced by the dam break. It caused
a change in 
ow direction and made a slight increase in
water depth. Also, the wake zone is observed behind the

bridge pier at a distance of 13 times the pier diameter. In
addition, experimental data are compared with the an-
alytical solution proposed by Ritter. This comparison
shows a very small di�erence (4-12%) between experi-
mental results and the Ritter solution in the distance
between the dam reservoir and the bridge pier location.
However, at the distance of 13 times pier diameter be-
hind the bridge pier, due to the existence of the wave
zone, the di�erence percentage is increased.

Key Words: Dam break, bridge pier, ultrasonic sensor,
CCD camera, ADV sensor
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Abstract
Although dam failure rarely occurs, 
ooding caused by
dam-break 
ow usually results in considerable property
damage, as well as, in some cases, loss of life. Induced

ow by a dam break occurrence is a�ected very much
by natural and arti�cial obstacles, such as bridge piers,




