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Figure 1- labyrinth weirs A: Triangular, B: Trapezoidal and C: Rectengular
W: channel width, a: apex width and b: apex length (top view)

ol 35 4 5 Bl slols @) b S5 51 it (slo s b
Sl oIyl gl oo 4 s (slaizmio (V) Ugl 5 olg)Se
et Sl g gl g 00 dngi ) (2l 26 S
lbioye o 4ol 5l (VW) oylan o J8b zuls 12,8 4
810,558 (gl ooy S (SIS 93 (510,58 (sl o e
ol 48 ols s psian ol S (oo Jos it (IS o
azmyd o) d s (lo) S8 gl (55 5l a3
Sl (SNjd Jae (W) ggptly ol Sisabatl g el
G 45 0ls Lt 90,8 Sialojl ]y s 5 glaijod (glo S8
o s S g ol (510, ST S dlans 1 s (20
5,5 dlpiig bl Aty o3 poler Hlade yiSlas oS canl ol
OhbSen 5 udls 298 o3l (b (sl (23 o po bawgis |
iise (6)S” (slmdgly Ly (sloySiS 0y 59 Slialejl (1)

25359] Candy (23 Cupd sl 1y (V) kil g 03> plool

DA gl H 2 =
ol eesan b
H 3
+a,(3) (v)
H 4
+as(7)
Al t.,dl) L,a‘).\éAs 5A4 ¢A3 Az ‘Al Ala)l) u:‘ » oS
(¥) adasly o (V) dlasly 51 oolil b aizils Hleds) 4 Saimgsy ol
10,558 oy (3 sl (g0 Conl (b oy (23 Jge)8 &S
5 (e

~oxie Iggyg 9 gl sl (o3 Jae (wlly (Y) Ll )l
(V) (s adatly g ool gy (6lo)p S )3 (A slo
23,8 &l
Q
- < \
¢ w.HY® L 0
(1980 (gloy K5 535 (o2 1Q (ftO%/56C) > oy Cy o
(ft) cowdVL S elasyl (H o (ft) (glo, S 50y 0 JS' o0 W
Ll
sl gl 1y (V) adarly alStlofl ldllas w2l 2 (3) WS
)8 Sy (6l4aje3 9 (e lo SIS 52y (23
wrs LI =
=C ., —el— . \l
o )P e(glo S8 505 SIS S o8 Wl ]
QX (M/S) Ji b 19 (M) eV o JS glis)) H (m)
Sl &S USS oy K o (MYS) (6o K8 5y p0 JSu0 S (20
b g oy gl 5l oolial Ly (V+) ilois g oSV
Sy EW)l 4 JShw ()0 Cans b g 5ol (sl 3y (g0l
a8 3l Lt (7) o) San 5 sl ulis 53,5 @11 Y 5 555
4 CowdVb Of gl (oYU polie 55 (6lo,SS (clavgoy po yloily
ot 500 llllas o ol (5 yp0lie 1 20 (llinMe L5 sl
s 25 L (o o, 5 s (sbagi e (1) ololel a0 e
=0, 558 oy (20 Glesly &S ol L gl S iy 1y glo gl
JSC pledily 5wl oo ol sVl T IS glis) (el b o)

e



VAP il -yt Foyloid « YAl (S g ol s VFYe

5 [LT](P) JLSa {MILT)] (M) (Seolisd oSy {M/T?]

e stasiol PSSl i, ol b [LT](Q) o

el Canday (B) abasly g0
e Wer b L W s 0 )
CewndYL )5 e g Vg 20e WE iy dac (RE sl plyo
;_;-\—".Lf. Fell 93 @y bl oy Jld Cales g 5y
355 i gy
by (V) dkaly & )90 Olgie 1y (7)

alal, S 1] e ww—-—%wg el
g :

f‘“”u M h h h"™Veess
(r _wﬁ‘,?"f'?';) s L\;f_—w (v)
S9d o0 dwloxa (A) datly 5l (S5 Jio cawdVl 53 co puo

Q
= A
VTP +nw ™
s (S S )3 (o by (V) daly ) (A) dlaly (030l L
Aol o Cawd
R
t a

) (*)

. mLs
h hhh
938 1 asecu L (Wl (03 cups () daly 4 255 L
~Cumnad s b oBalo] 53 sl g 5 50 dnr ighs sladse
9 39 sdde Sl g ey (23 b (23 Gups Sl oad S5 o
o B8 plie 3 eand gl dgis a ang L judn,
W b 4 s e (aKaleil pold )3 o ilojl.ags
S g Laoylond puiar L o ofA gl gyt < /B0 (20 et
4l g A (3 ggeome b oy s jl sl (0300 plocl A
S rS0]asl (sl 0 (03Il 2,5 3 (e 52y b g el
3y yS 03] g e oo +/V B> b i Bos dw | Ol Ges
VISE 3 gl (S sl b ooliel gty dg) g didgeg e
29 g0 &l
3929 3 2 (i (65,3 GialS sl Ko slaaio
Fope (Sep Jae i b o3y Hl8 (e o) pe CundVL g psld
A aidlas oIS (Sl i oy S5 g (batuns glo SIS
Lo Jie 5Ll 505 5030 5 o pold )3 ysSalans s s &S
Cha ¥ oY ¥ O atie claJse el oas o3ygl V g )
Jaye g5 Job Gl @ly 3 o5 adles Jobo (Rl S (o)
2 e $9) EW)) sl polateds F 5 0 F (slaJre g o
sy 21 ol 00 03ltu] duwlio (sly padioe oy Jdo 5l g
0dgd o 4D Lmu:..il_cﬂ Dy ek Vo gl b g ol my IG5 @
5 gLl s plosl (Slhom j cad b agl ) £ B oo

A5 (635 0318l oy s e CandWh (g0 V3 (V) o sy

2
Q= § v Ee. ,LH=,, (\c)
Cb Jeb oL (m/sz) J_w ks g (mYfs) 3 :Q ‘u@l) ol
=hs u’)—g Ak d‘)—’ u’LML’)I (\;) LSen uwjl—’
P2 AV )s angli L lo) S dL‘*)f.))—*’ Sgyin
Ly ol plosil ilises (clagli JS3 b o camaVl O claglis)
wo9ilm o 1oy S 0y sl 1y (b e gl 1 eslinl
o pd Ay Jlde (gl glalaly (0) o) )\SKen 5 0)B 5505 o
slaiod loy S oy (b sl (GB9y 9 9355 e (2
&5y SLialeil (A) hlSan 5355 253, Sl dlay ) olsl
el ool pll calises (6)US dygls b (slaijed (glo, S )
ol L)) G381 L Ll ) oy (o) 15 (23 s O ot
Aol e SiblS Cae i 4 dry g Sy o 395 S Hlade &
i S Jae J ool b (V) Slobo (550 5 50
=0 waypd S o i s sl et (410,58
9 4Bl il 8l lany B e 4 (laitune glo)SS ) 0
By Y i (e (o) g 55 ad it )3 & s
Maindig (23 Gy Aol (gl 1) (0) dlasly g sl oad il

25,8
C
=1.027 o)

T o I ) I ) O R

-l 4_.cLo> uo/J— a ‘w.)\.!l) d.cLo.B o a‘AJQJ‘) ol s
ol 39y CadVl )3 59,8 das T 5 cuwd

YLl sl IS8 (sl (6o, sl oo (sl gy 51
Sgpiap SLeMbl by ol 4B 3 plosl it o (gladijod
i 29290 (hbatuno glo SIS sl o (2l (sl Sl 390
3y (3 adlee 31y 3958 30 Sl (58 5 5 0ls>
o=l 0 ol il Jopome 5958 dae Jlide b > &S 5 )8
odd (g (S Jlo adlllas g (oolul Jelow il odlitel b ey
-4 45 358 Wl (et (618 o) (23 cups lp il
Lol (3 s e piman 5,8 odlisol (b sl o 51 ol
S b YL s

W yg; 9 dlgo
Wk hbie glo)SS (slaj) e (2 595 Foe syl
s> Celbes W) JUS oy (L) &b Jsb (P) 52y e ]
LT s gyl (N) Wl T lis)) (8) (639)9 SSms 2= (1)
(0) o LiisS JLIT] (V) ey {LIT?] (@) Jis Sl



VFYY

o (510,555 39 5 yaw Gbli)uh)i axilao

it vt
& it 4 i
b runp EPS
™ S n . —
——flow-dtrection————point-Sanze-
/ ]
7 i V777 -
[t [
Vs
[ d
i-{ 7
£

| oy s T__ -
water tank
-
= oy 7= ==
i ! L
i i
. I i
I i
h s LLLLLLL
Fq I I
| grbinbi

(Yl slod) Ui gl Y JSU3
Figure 2- Laboratory flume (top view)
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Table 1- Geomteric characterestic of physical models
. (m) JSeww 52 Lp (m) g, (m) Jb (m) 52
spillway Cycle weidth Hight Length Width
s 0.25 11.170 0.15 1.675 05
Rectangularl
: 0.25 0.15 1.475 0.5
¥ bt 9.830
Rectangular2
: 0.25 0.15 1.275 0.5
¥ bt 8.500
Rectangular3
o 0.25 0.15 1.075 0.5
¥k 7.170
Rectangular4
: 0.25 0.20 1.075 05
d hats 5.375
Rectangular5
: 0.25 0.25 1.075 0.5
P s 4.300
Rectangular6
e 0.15 0.5
3.330 0.5
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Table 2- Constant coeifficent of furmula (11) in rectegular weir

Rore RMSE R? D c B A
spillway
Vb 0.0057 0.995 -0.115 -0.509 0471 -4.149
Rectangularl
¥ bl 0.0018 0.997 -0.054 -0.503 -0.455 -3.903
Rectangular2
; 0.0018
¥t 0.998 -0.078 0373 0334 2.996
Rectangular3
. 0.0018
¥ dats 0.999 -0.203 -0.100 -0.029 2043
Rectangular4
D (hlatee 0.0062 0.997 -2.646 -0.792 -2.644 -0.290
Rectangular5
Pt 0.0029 0.997 -0.524 0.550 -0.466 -0.826
Rectangular6
i 5255 3 (1) iy S (sl i ¥ Jgan
Table 3- Constant coeifficent of furmula (3) in rectegular weir
Rore RMSE R? As A, As A, A,
spillway
Vb 0.0052 0.988 16.27 -30.64 2001 -6.441 1.187
Rectangularl
¥ bt 0.0067 0.974 0.477 -1.333 1.405 -0.917 0.634
Rectangular2
. 0.0052
¥ ki 0.994 -4.935 10.74 -8.568 2,651 0.209
Rectangular3
; 0.0092
¥ hbates 0.976 -0.133 1.658 2382 0.913 0.387
Rectangular4
D (hbaies 0.0059 0.966 36.14 5443 28.81 -6.507 1.044
Rectangular5
7 dates 0.0067 0.983 -38.79 39.90 1412 1.850 0.431
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Table 4- Constant coeifficent of furmula (11) in rectegular weir
97 RMSE R2 D c B A
Group
ok et 0.0033 0.991 0.132 -0.069 -0.037 -1.959
Change length
5%]’*’_‘5 0.0044 0.990 -0.077 0478 -0.048 -1.157
Change hight
osl> JS
0.0043 0988 0.141 -0.066 -0.030 -1.956
All data
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Table 5- Constant coeifficent of furmula (3) in rectegular weir

09,5

RMSE R? As A, As A, A,
Group
b o8 0714 1257 -1654 0663 -0.350 0548
Change length
ﬁw"”f“" 0.0169 0861 6.0781 -10468 6.005 -1513 0.638
Change hight
osl> J$
0.0260 0753 3.770 -5802 2.887 -0.782 0.582
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Figure 3- Dischar ge changes againset H/P for length change of rectengular labyrinth weirs
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Figure 4- discharge changes againset H/P for height change of rectengular labyrinth weirs
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Introduction: Labyrinth weirs compare with straight weirs had required less freeboard in upstream so they
are more appropriate for the irrigation networks. So they could maked more space to sotrage water and restrained
foold with higher discharge. Labyrinths weirs have three generally form triangles, trapezoidal and rectangular
that Tullis et al. (15) presented formula (3) for discharge coefficient of labyrinth weirs (triangles and rectangular)
and a few studiescarried out on rectangular shape and its hydraulic characteristics are not specified. Therefore
main aim of this paper study and characterized hydraulic characteristics of rectangular labyrinth weirs by using
laboratory data.

Materials and Methods: In this study rectangular labyrinth weir discharge and coefficient discharge
relationships used dimensional analysis and experiment on hydraulic modeling, constant coefficient was defined.
Laboratory flume is shown in Figure 2 (0.5 m wide x 12 m long x 0.8 m deep). Models was made from clear
plexiglass plate with 10 cm thickness thatcuted using leaserdevice and the crest manualy shaped quadrant with
radius 10 cm, al models using silicon glue install in the flume. The upstream depth readership by point gauge
that installed in upstream of models. Discharge calcutaed byupsterm depth of triangular weir that installed in
down stream of flume.Data were analyzed by SPSS software and to compare relationships with each other used
two parameter root mean square error and correlation coefficient and charts darw in Excel

Results and Discussion: discharge coefficient formula (11) carried out by using SPSS software that
compared with formula (3). Results showed (Tables 2 and 3) that the correlation coefficient of formula (11) was
more than a formula (3) and formula (11) RSME was less than formula (3) RSME except in first and fifth
hydraulic model (rectengularl and 5) that they were almost equal. So the formula (11) was more accurate than a
formula (3) to peredict discharge of flow in flume. In previous step we used al data, we saw flourmloa (11) had
more accurate then we diceded data divided in to three groups: high change, length change and all that calculated
correlation coefficient and RSME for formula (11) to figure out which group have more accurate, results was
brought in table 4. The result showed that constant coefficient of formula (11) yields from all data was useful for
the design proposed. Plotted discharge changes against H/P for rectangular labyrinth and straight weirsin Figs. 3
and 4. In constant discharge and high with raising length weir, decreased depth of flow over the weir because the
effective weir length was raised and the ratio of distributed length to apex length (b) was decreased. Aswell asin
constant H/P and high weir with raising apex length, discharge was increased that similarity of the results of
Tullis et a. (15) and Khode et a. (8). In length, and the ratio H / P constant with increasing height in the
discharge coefficient due to submergence reduce local side Jt—-Hay reduce interference, but increases with
increasing height from 0.20 to 0.25m m discharge coefficient decreases as flow rate and Weber number
decreased as a result of the effect of surface tension and increased resistance to flow. In length, and the ratioH /
P fixed amount of overflow discharge increases with increasing height as the ratio H / P value of the
denominator increases and therefore increases the total height of the water upstream.For designoverflow
rectangular labyrinth weirs recommends0.20 <H/P<0.40that maximum aeration and discharge coefficient in this
range is the result of Hay and Taylor (7) and Darvas (4) is consistent. In discharge and fixed weir height and
maximum height of the water upstream directly at least equal to 1.8 of the overflow stright weirs. So for the
areas where there is a height restriction of water upstream, the water level upstream of rectangular labyrinth
weirs less direct overflow weirs requires the use of thisis recommended.

Conclusion: The results showed the relationship (11) that uses most of effective parameters has more
accurate results and proposed for design aim. In constant water head upstream discharge of labyrinth weir
maximum 2.6 times more than straight weir discharge and in constant discharge water head upstream of straight
weir 1.8 times more than upstream labyrinth weir water head so use a labyrinth weir appropriate for areas that
have head and discharge restrictions. Best range of ratio H/P for of design was 0.20 to 0.40 and maxim
coefficient discharge happened in this range.
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