SRR T b de
rote Ol pes pkige
WA Ol ) 5led ooty 0552

obs> EW, g yolu HIghl JS paxo> Wil ARk 3T (5 5bw June
B Ao 40 lB8g 5 (b 3> Ml Sl (S g soud Tl g 99 Jow

T bt Loyt Y Gl L
Vj e&iﬁ\: cL;v“J)).L:A duc)lﬂ: 9 uT cd‘fo& wJ«.@.a céJJSb d}"‘;"b Al
‘))..a ftﬁ'i OK:'..:‘Q 4@)‘;&.9 dw.l«@_ﬂ o)ﬁ )LLJL:«\N‘ Y

n.rohani@stu.qom.ac.ir

WY ol 556 W S8 )3 oy

ol

et il 53 0L o L O gzman 45U DLt bt Ob o o 53 o oie oo U1 058 s 4 o 55 el Jow 7585
S S cpl il s gy OF Lol s 51 abaie S5 S ¢ s (6OUS (slaciees a0 0L o 5555 kol Y3 51 SCssls Lo 5 1y ol
g s w0l st anl ARl (iledle U asn ool ol ba b o 55 5k 1l S e aher sz LY &
Bl o5 b ke Gl Gl AS r e FGE Sope ) Sl S ladiliag) mblE (S g glassle wblie 5o skl 1l
Lol i b st Sl calies (gbad gb 5 ealizad L bs jiolesT il anstlee slol e du s andllas (gl voad s Sl b Ldates JUKS s
55y il S 53 L b pilesl ol 4 § s ren LSS SO s w0 9355 Ll Sl oslie sluas by 4 la b s Gl 4
Gsp I s Gl Sl 53 3 bbbl O g e iledd Gime O mlaw 51 Cilin 515 an 3 5 b wl gz pde
A6 ol 0L o sasT mls s 1SS L es alie Jal s b bailesl 51 G a s iladie coslize (o 4 5 cile o3 Y Sl
wiye s e 30T LIS 5 0L adsl gLl (Rl L oS nl 53 5 ool 4 ls Os DIl 53 51 i Ol (SlVL Olje el

S o Iy SIS 55l Sl Ja 5 sl 31 cad sl i) s F o (SaTVL A Olpe ¢ s

QL_J.> L;)]wi ‘J:' g-t.;l}.}}) )\Ml ‘Qlij} &:jj).l.:h U}L'_.i )\jjl LSU“W Ol?j‘j

B0 5 e s s s LA Glalll b ol sl dodo .
el a2l e J b 5o VL LS 5 e ezl 48 ol gl S blses b 5 Do sy 6535
5oy 0Ad “.j) (":‘5:““;:-" 3 e oo oLl s S o 53 5405 35y Gble 51 goleas s ol Cj}j

Rosde 35 0 Ol 55 (G S U sead 5o gy



e Loj e (Gl e

M IS e S ST e e

SLlB 558 Bl g) s gl 3 Dew g0 3l
3 bl b b ol obls 5 Sl U el f)'\!
3o kil o e [1] Kley Blas 4 ases o
03 skl Ll sy S oS fy (KBS ey g8
sl Ol (Sasim 01 daly 5 253 s Ok~
il Caenl 3 SIS e 51235 e sl
03 ek pl boaglee o e lallads
(’ﬂj 355 ol S Cad 0l ST (godae e e
bl ) ol s sl AR 5l J
Sobd Sl by e oS ey 2] A e 0L
Loablie cgz S slaslS ol S0 5 balsy, o
035 O S hass s supe Flaw alax 515 O
Gl iasn el Jes w4 gls ws b [3] ool
OLaS 1y awey ol o a8l lacd iy dima & &
oo s J b e 3L A= U aS (g 4 s
Okl Pli= 4 s L Lol Sk Gl g
LY EP R STV LU VY DN S ey | PV IS RN
A 5> @Bl (Otz) 5oy 53 o S SRR
o313 1,3 aadlan 5540 1, s 5l 5428 55 (Tyrol) Js 0
Il b ciloses LIl 306 oL opl ile Jae U
SBS Ol ) osline gla g 53 05U
erolsl e Sl 5 Sladl [5,4] ol o350l ) 2
3558 5y (Kb S Jlaxt Ogal o cods wlids Jie o
el wlbs s, s a3 e Il 3 sl 5 Laasls
S8 Jlazl 51580 el LIS il aber 51 lesls
oI 8 A sk R e e D3
eoead 55 )l b ys (freeboard) ous JLil gLas
SalS 0L sy p sde gl Lol (S S Jlexs
L Ol o et 5o 50 OLes 5 ez [6] L s
AT JUS SO s sl e Ll 0Ll el
Izt 2l 531 35 Ol LIS s ilesls plonil Sladlae
Lol dgb a5l 5 sls asla Sl sems b S 8

4. Hager

1

0L ol e Glre (5Ll 5 3150 «T OL > &l iy &3
sLAl gl i e sdane O 5o o 59
Aol Ol s s Oladad g5l e Sl WSS e
2 S b o e DLz 03 s Dl o
slaesle whais 3 sl sl b 50 5 0L SIsods
S, s Sl el la fy il ablis Sy ,in
slalbsy, pde ol Sapn O w8 4 s e
DI e sl s i sl (M sble ek, A8
el o S s A0l e e Ol s laes
ol s el elen Lad GaOLL L A s b
Hipdon ol Ol 4 psr LS S0 o Julse
L daj.a BRBIPURSE Y el a5l pladisel (V) &
Lol 5 5 0L 53 s LIl s s das e OLES |,
Sy s ek UL b b S el oy e s
Sose e el sl Jlis w1 Ol (S35
ails e Sds 5 Ol st (i pde
S5 pbse ol s dalgE s 1 ol Wl
phe 550 o0 ngiis COASlis 5 ol 55 el
b o Ol s w5 s s D (Soll LS b
Sl bl Sasaes slaesle ol seds Sl s
sl 423 el 5 Shee Ol ks LI L allie
5 b b SLIGE e dle (ol S5 w rjy
daiilrsg, 5o bl Slous slassle ol
3955 3 L;J:i...f S e mbe - bl Sblusl
‘)jl;.i)\p\w\L;))T@;-}:.})LAAJB-:))@QL:;'-JJQ
S dols 312l el Al sl b s 5 i
ka5 Ol o sl Sl by s wlas slal s
Ob > Slao g lis 10 slae 5 andia caal
2,5 eslal st Sl Slo st 5 L oltle 5 IS
bl i 5 s sl b dlal  se (Jalse ol
Lo mbmlr il o (S8.8 51 e 0L (Sdssden
Col cal (SKas s 5o L S L SLSL s

1. Drift wood
2. Sendlhofer



\YAQ JL»/\ aJLq..ft/V.:.«.:.g 092

oot Ol jes pwdige S8 gh = oede aloe

Ol aldl ety slml 5 wlas 2 Il ez Jse

Fig. 1. The accumulation of driftwoods in bridge span and
the phenomenon of flow obstruction
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Fig. 2. The trunk of trees (driftwood) entrance into the
Sijan river in the Alborz region due to floods
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Fig. 3. An overview of the bridge's location on the channel
(a) & view of the modeled channel
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Fig. 4. The dimensions of the channel and the bridge in the
case with pier (upper figure) and without pier (bottom
figure)
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Table 1. The geometry of the driftwoods used in the model
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Fig. 6. Examples of obstruction created by the driftwoods at
the bridge span. Both images represent the bridge with the
pier. (a) Obstruction of drift woods without branches, and (b)
obstruction of drift woods with branches.
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Fig. 5. The driftwoods used in the model include timber
with branches and without branches (upper shape) and the
overview of timbers with branch and the location of the
branches in it. The space diameter which is shown is related
to timber with equal length of the channel width (lower
figure).
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Fr=12 40 47.73 55.90

Table 2. Test discharge in different flow modes
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. Number Description
series parameters
Bridge without pier
. 3 3 different slopes
Hydraulic 3 different level of
conditions 3
water
Type of 2 With/without
drift wood _branches
A 3 3 different lengths
form of the
drift wood 3 1,3and 5
entrance
number of 10 Repetitions number
repetitions of each test
Total 1620 -
Bridge with pier
Same as the
B bridge * Repeat A modes
without pier
Total 1620 -

Table 3. A comprehensive view of the overall program of tests
conducted in different geometric and hydraulic conditions
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Fig. 8. Comparison of the increasing flow level in type of
driftwood with branch and without branch
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Abstract

One of the natural hazards is the flood occurrence. This natural phenomenon can lead to more risks on the
riversides, especially at the downstream of dams and floodgates and near the bridges. Rivers that pass through
forest areas on their route can carry a lot of wooden pieces. One of the issues that increases the flood damages,
especially in mountainous and forest areas, is the entry of trees and wood chunks and trees branches into the
rivers and their movement to the downstream of flow. Generally, these floating tree branches and wooden
pieces are called driftwood. Rivers are fast in mountain slopes and can carry more driftwood. This will carry
more material and objects floating along the river flow and causes the timber or driftwood accumulation in the
bridge spans and river flow obstruction, thereby reducing the capacity of flood flow. Reducing the capacity of
intersecting structures provides the conditions for entering the flood into the marginal waters of the river and
causing a rise in water flow and secondary damages. Due to the potential risks, it is very difficult to study such
a mechanism in nature, so it is necessary to examine these conditions by experimental studies and these
condition and hydraulic flow changes are measured with high precision. Parameters such as the rate of uplift
flow, the probability of obstruction by the driftwood, the type and dimensions of the trapped driftwood, etc.,
are among these. The present study, with laboratory modeling, examines the process of river flow obstruction
due to the movement of floating driftwood in Mountain Rivers. A bridge was built with protective railings in
a rectangular channel for study. Each of the experiments was carried out with different conditions, including
the size and the number of driftwood, and the presence or absence of branches in several times. Experiments
was carried out with two different modes of existence and lack of bridge pier in three levels of water flow.
Also, the type of flow of experiments was modeled in two sub-critical and one super-critical state, 3 different
slopes and 9 different discharges. Each of the tests is repeated ten times with similar conditions. According to
the definition given in this study, an obstruction occurs when at least one of logs or driftwoods stops for at
least 30 seconds at the bridge section. The results of the tests showed that the effect of branches on the flow
level increase is more than twice that of driftwoods without branches, and that with increasing initial height of
the stream and passing from the surface below the bridge deck, the growth rate of the water level decreases
compared to the initial height. Also, the correlation of the effect of changes in the number of driftwood with
branches is greater than the same value in driftwood without branches and is closer to number one. Another
important result in this paper is that the effect of the initial height of the flow on the increasing the flow level
is less than the driftwood branches. This is the result of a comparison of the gradient of Changes in water flow
height in two states.

Keywords: Drift Wood, Flow Hydraulic, River Obstruction, Bridge, Backflow
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