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Nine years of study of the Piano Key Wefu in the university laboratory
of Biska "lessons and reflections"
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ABSTRACT: Since nore t}an nine yeâis shidies and tests were carried out in associarion wirh
Hydtucoop Fmce for dwelopirg a new shape of lab'dnih weir. This new desis! was baptized
in 2003 Piâno Key Weir (PK weir). Shdies ând seneral tests which were redi;d dùrinithese
Me )eJ s d l  uscd a ber  er  under. rùdr  rs  o,hr ,  r loe o iqerr  beha\  ior  do herr  geomeni . , i . t -ape
optimization, so two seomerricâl foms wre adopred (Modet A and B).

This paper lresents a synthesis of the resuits of these studies and recomendalions oD ttre
geometry ofihe PK-Weir md the adopred expeimenral procedure. Two examples ofweirs sinitâr
to the PK-Weif constructed in Alger;a are exposed

] GENELALIT]ES

The labyrinth \relrs âIe charaderized by â cresi with broken ûis in plan, so tlût ihe length ofthe
crest É lolger than the width of ihe weir and occupies rhe same side space âs a linear weir. The
objective ofthis design is to increæe the discharge calacity by uni! ofwidth for a given hydraulic
head. The lâblrinth rveir is the ideâl snrctùre to dischârge sûong floods wiih lw heads, in sirùarions
where the nâ{imùm head is limited. fijs lpe of weir represents an adeqùate attemaiive when rhe
width of thc weir is limited by the lopography ând/or rhe design flood is inporrant.

The first ùalysis ofrhe hydûùlic performance of â labyrinrh seil is anribured lo Hav ând Tavlor
r l o - n r  l r  i ( . o n . i d e r e d J c d b d s e o i r h e t d b w f l b $ e r d e , i s r a n d s d s i * r e d c o r c o m , r d L t ) ; i l
critenon andFocedùero deten ne the disc|arge on â lâb}Tinth weir (Dar,r'âs, 197I ), (Magâlhaes,
1985). (Houston et â1. 1982).

2 EXPERIMENTAL STUDY OF THE LAB\TINTH WE]R

Since 1995, various research works witnin rhe field olspilhvays were comitted to lhe laboratory
ollrydraulics ofBiskra University (Alsena). These works concemed iheorerical and erçedmenral
studies ofmomins slory weirs, stepped wens, hblrinth weim and pK-Wein.

The expernnental study ofa lablaintl weir showed thâr t|e flow over the weir is charâcterized bv
rso oopo, i re nape5 orenoppns helarera lsdl .o i rhesei r  W} leo inc-er . ing rhe t -yJra ' ' ic  neai i ,
the two opposite flows meet md a central jet a!!eùs witl a disturbed tlow around the corners.
qho'e lengll, e\ o'\e5 prooonjoM l) u irh Lre .eûgjb or di. ûoance

The comection berween the length of disturbæce A and rhe retârive nead.yTp wâs defined
io be â linear relation of the shape A lb = a x H1P + r, whereâ ând b are a consrânr for every
,ome .  t  he r le \dnr  oâdeteF âre oe ' ined un f igxre.  I  and l

The comection befween the relative length of disrùrbance L//lc and the retarive lenqrh of the
celml je l r l  / .conecponds ro a Lnrquecr lghr  l inc uhae\e he.oner I t -  g .2J

Uc/lc:0.6.1d/lc (l)

This .elationship shows thât the lensth ofthe centrâljer t is closely iinked io the evolution ofrhe
db urbdnce ùar afi'ec s rhe flos o\er a lao\nn,h weir.

The etrec! ofthe heislr ofthe lablrinrh weir upsheân (p) rd dolnstrem (D) ç"s siudied for
thethEeconf igurâûons(P:D,D,"=1) ,e<qD,">l ) , (p>D,DÆ<l)showedonFigure3_
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Fienre l. Disturbance Jlow on the labtrinù weÙ
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figure 2 Rcldtive leneù ofùe ceûhal jet accÔrding lo lhe lensth djstuùance !r aÈ comer'
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fisuFs. Sclemâtic diâejan of lâbvrint! w€ir wit! variôns cases of s]âb ldels ùpstrean ud doMstr€âû'
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ligue 4. Schemaric plan view ofrhe experinent€d modeh oflabyinihvej6,
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ligùe 6. t'low on rhe tabydnr! wci. with doMstrean overhang ùd incliled stâb.
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