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4- Broad-Crested Weirs



YFYA S ISs 9 Sgn Jolge (i lojT axillas

Total head line (THL)

- ¥
‘ D
Hy g, %
i Az
I VAVAVAVAVAV)
gl
(a) (b)

(Yoo € puila) (Sago ol (b

$2939 S5 2 ol (SPuS (M) cdlpzeal 5 S (1Y) il
Gl 1905 4] (ol T el g 00> 18 (0 3590 1) sy
25 Job 4 5200 595 1 5l G o i o ol s
o o e S9) 2 Ol IS IS Bl /N 5 S )
bl )b ol 5> Seage bl (ol Jole ca i) g 0390 glge )50
ole ol 2 a8 aly s oyl ool 8 51l losipe bl
w0y ol 989 g 3 s S Gl 3 sl (Sage
aSologMs & g At |y (5yge by 650l Clld o)
JUE 55 cruwd il Cow 4 o dbg! slacSs g0 cunl (San
ge 393 ol 48T A (hadie |y by g Ak eSS (Lo
S )l Cewdimly 53 g 03 Loy LS g sy (il
39 3 &) Sllas 425105 oo gy JSuo L]y (Slpnss
Fe¥eYN) a8)S ©)go sl LIV ) Slog (Sdgyn by
S9y oo Ol 9y = GlS adlas (S (T (V-
mdasiio $9) p Fye Jelge g Cunl o pll (oad sl
IS Case (Sage gl (Sage Job) plor cnl sl
B G5 cnl 3 ol o ABLS 63 4 ()0 59) S
iy sbiodl gl batue (oad fo) w0 CandVl g s
o Ladasiie cnl o)y g6 gdaw (6325 9 joyp SVl

A5

L g, 9 dlge

o8l O (witige 09,5 Sy m olSitlojl 3 Lo il
725 T Laptlol )3 odlitiul 350 ljiaoe b plodl 2y

ol ol as cul oj G5 Jols 10T (ol inns
Sladsai) 3pd s Slam 2l e So @ ioey So Gk
iloo pold sl o ol lis) 0aiiS el glm (5o (Y'Y
ol 35 G dy bazes pald ) joee ) e O oo
a0 Coldn

[ SR ———

315kl g 2w 89y Oy (2 - ) JISWS

S (baio )3 398 308 Fry g foyp (3)e 225 3 (23q ol o &S
S e adloo )l 52y 59y |y Bos (S Gl
ol LS bl el 00 &) e Laugs 45 (6,500
ol g ol e )3 sy b Jsb 1B ) (Sose

{(B) Bl oo o
H —AZ
———0 0.1 (¥)

LCrest

G Jslas 5 Adb e (gmgd Cudle sl Lé?}o ol
ol JSuts Sage (gl sVl )3 0lg0m 52y p 26 59y Gl
bgo oS oy gl Job 3 ol aw Slleg g amd 0 2
o do b cald (Sg Ll Soge b oY)
- UK 3 7 Slug glsel 5 (4.5 <Fr<2.5) Slug Sdsin
el S a S g8 dliel gl o) (gaiie sla
tils gl | Saisjer dslas o 58S ouls b LalEisle)]
me S 39800 Job ayye g5y S2ee pbyr sladasie
Sz jgr aoleo 1 ool polde jl 55,8 due ol8l b Jg w8
L Sage gl a5 39,8 lael (gl 4S5 jshay a8 S alold
VI¥E Jlaie ay Fry a8 2By (F) Wb o Lials 39,8 d0e iol38l
S 53 o=l g 395000 Om Sl o (59) oAb ST Sge sy
Sl yo °5M'° ‘.m_§>9o Gl L;»l.wy L:S‘.‘-Jﬁ)"\:‘.‘a’ u,u).’ 5 aS ol
L (F) aibioe 55 53509 Ol lalpd o he/b s 25 09,8
ol Boe &5 (b )3 gy 3 (Sage (b & (pl 4 a2y
= Sie Y Ao LB 53U bl oo 3] WL o5 52) 0 (59,
39 a8yS 0000 W by sladasie ple g ol pl (g9,
L et ope 59y 2 b ol Slosad (3) e s Jla (1))
allin o 5 IS 55 ey 50 &Y (695 55 55
=0 oy gl CandYh ad IS 5l ub (650 Y drwgs D40

1- Undular Hydraulic Jump
2- Undular Waves

3- Boussinesq Equation
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Abstract

Undular flow on broad-crested weirs is a phenomenon occurs under certain hydraulic conditions. In this case
the flow surface on the weir transforms to a sinusoidal wave and the number of waves may vary from one to over
10. Forming of this phenomenon leads to error in measurement of flow discharge by weirs. In this study in
addition to introduction of the most effective parameters on undular flow formation, effect of geometric
properties of rectangular broad-crested weirs was also investigated when only one wave formed. The results
show that reducing the upstream slope from standard angle to 21 degree, decreases the relative wave height by
78 percent and increases the relative wave length by 55 percent. The position of undular wave also displaced
toward the downstream. With changing in upstream edge shape from sharp edge to a relative radius of curvature
equal to 0.5, the relative height of wave decreased up to 80 percent. Roughening the surface of the weir crest led
to attenuation and elimination of undular wave, depending on the position of roughness surface.

Keywords: Flow measurement, Geometric parameters of weir, Flow characteristics

1-Department of Agriculture, Payame Noor University, [.LR. of IRAN
(*-Corresponding Author Email: Mohamad Reza Madadi@yahoo.com)
2,3- Associate Professors, Department of Water Engineering, Faculty of Agriculture, University of Tabriz



