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• OP TI ONS IN EffFCT• N~ TFRM ,IO,Eocn t r. ,S OURCE,NOLIST,NOOFCK,LOAO,NOMAP,NOTEST 
• OPTIONS IN EFFECT• NAME = XCT • lt NF CNT • 5~ 
•STAllSTtCS• SOURCE STATE MENT$= lh,PROG~AM SIZE~ 00035A 
•STATISTICS• NO OIAGNOSTICS GENERATED 

FORTRAN IV Gl RELEASE 2.0 XUTP OATE • MON MAR 06• 1978 

00!)1 
0002 
0003 
001)4 
0005 
OO'J6 
0007 
oooq 
oooq 
0010 
0011 
0012 

SUfiROUTINE XUTPIX,Y,O[RY,lHLF,NOJM,PRMT) 
DIMENSION Y(2),0ERY(2),PR~T(51 
CO~MON/COMl/R,SO,lN,Ql,03YOX3,C2,hJ,AK,SF,Q,AETA,FAC,TRY,AJl 
V=Yl21/YIU 
r=v/SURl(q.~1•Yltl) 
CN=O.O 
WRITE16,2701X,V(ll,DERY(l),CN,CN,V,F 

270 FOR~AT(7Fl0.6/I 
IIK=YI l l*B*V 
AJ=Y 111 
RETURN 
HO 

•OPTIONS IN EFFECT• NOTERM,10,EBCOIC,SOURCE,NOLlST,NOOECK,LOAD,NOMAP,NOTEST 
•rPTlnNS IN EFFECT• NAME= XUTP , LINECNT • 56 
•SThTISTICS• SOURCE STATEMENTS~ 12,PROGRIIM SIZF 000248 
•STATISTICS• NO DIAGNOSTICS GENERATED 

•STATISTICS• NO DIAG~OSTICS THIS STEP 
/DATA 19.0S 

NOC71~8 RYTfS USED 
~EXECUTION RF.GINS 22.:,s 

PRIJGI< Ar-I CHECK2, TEST RUN 132 

ALL VlllUES PRINTED JN P.ASIC s.1. UNITS 

WIDTH SLOPE VISCOCITY XST XFN DEPlHl DISCHARGE STEP C2 

O.lOlnOO o.003760 0.000001 o.o o.609600 0.106100 o.013a20 0.020000 0.036000 

X y IJYDX D2YOX2 03YOX3 VELOCITY FROUDE NC. FACTOR 

o.o 0.106700 -0.120000-11.4~7030 4.69033A 1.274822 1.246043 1.000000 

0.010000 0.1C4~62 -0.225565 -~.707077 4.69C338 l.2575C9 1.239254 0.933023 

0.020030 0.102247 -0.311863 -7.886061 4.690~3A 1.254661 1.252753 0.933102 

0.0?0000 0.09A755 -0.380967 -5.36RlQ4 4.69033q t.264156 1.284362 0.931721 

0.04000C 0.094733 -C.4lP25A -l.96605 9 4.69033R l.2A521R l.333lA6 0.92A918 

0.050030 0.090518 -0.41A882 0.06~1Rl 4.6903 3A 1.314721 t.395185 1.029774 

o.051?50 o.oAq965 -0.416795 -0.130313 4.69C338 1.319006 t.404 0 26 1.010313 

I. 
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_,,,, ~/ ?7/TF Q , ,r ,r .71T~" ~, "YQJJlr /. J?,l;J(lJ , . ,u1a, { . 

0.053750 o . oeaq 11 -0.4l5065 O. ':ll70l0 4 . 6':IC3J8 l. 326560 I .4 20363 l.063608 

0.054175 0 .0 88658 -0.41446q 1.0?lq6 R 4.6':10338 1.3284'i3 \.424467 l.071425 ... 
o.osso'Jo 0.0883qq -0.413168 1.253513 4.6'l0338 1.33035A l.4285% 1. 071662 '· 

0.056750 o.001q03 -o.411q45 1.7l1826 '• .690338 1.334225 t.436q52 1.072124 

0.057500 o.os13f:q -o.4oq504 2.158341 4.6903313 1.338167 \.445428 1.0125q4 

0 .058750 0.08685~ -0.406534 2.5~3065 4. 6qC33R 1.342160 1.453993 1.073072 

0.0600Jl) 0.086153 -0.403026 3.012239 4.690338 l.34619'3 l • 1t62636 1.073565 

0.062500 0.085356 -0.39~521 3. 7954H · 4.6q0338 1. 354358 l.48006q l.074550 

0.065000 0.0843A7. -0.384157 4.48768Q 4.69033A l.362570 1.497608 1.075564 

0.067',JQ o.oe3437 -0.372184 5.07284° 4.6<j0J3R l.370149 l.515112 1.076555 

0.0700fJO 0.082523 -0.358893 5.537325 4 .6<j0138 l.378808 1.532438 1. 077559 

0.075000 0.0130801 -0.329661 6.0837-'lZ 4.6q033A 1. 3':14277 1.566054 l.0794<j6 

0.0'30'100 0.079229 -0.298915 6. l321tOe 4.690338 1. 40R537 l.5<;7687 1.081318 

o.oa5oJo 0.077Al0 -0.268995 s. 779958 4.6<j0338 1.4212% 1.626794 1.082981 ' I 

N 0.090000 0.076535 -0.241562 5.16&%8 4.690138 l.432470 1.653185 1.084453 
-'1 

,\.n 0.100000 o.C74360 -o.1~1qa1 3.784552 4.6903313 l.4502q7 1.698053 1.086897 

0.110000 0.072560 -0.168554 2.749703 4.690338 l.463513 1.734&56 1.088718 
: : 

0.120090 O.OT09q8 -O.l468qq l.'128212 4.690338 l.474Cll 1.Hi62l2 1.090350 

0.120000 o.0109qs -0.132591 o.o o.o 1.474011 1.766212 

c.130000 O.C69724 -0.122538 o.o o.o l.4fllql8 1.7911342 

c.140 000 o.o6e543 -0.113141 o.o o.o 1.489145 1.8160lq 

0.150 000 o. □ 67ti45 -0.105979 o.o o.o 1.4957711 1.838894 

0.160000 0.0&6421 -0.09907'1 c.o o.o 1.!".i01RA5 1.!!&0590 

o.1100Jo 0.0&5461 -0.092905 o.o a.a 1.507527 1.ee1215 

0. lB00 r)0 0.0&4560 -0.087349 o.o G.() l.':12753 l.900'!62 

0.200000 0.06 2912 -0.077760 o.o o.o 1.522115 1.937514 

0.220 0 00 0.061439 -O.C6G7 8 2 o.o o.o 1. 5-3 021, 1 1.c1106q 

0.21,0000 0.()60113 -0.063048 o .o - o.o t.537316 ~.CCl'l37 

-- -· - -----·- ---- -------- -- - . -- · .. ---·-------- - - -· - --



, v lh U l . 51'JU8 ~ . (J(l lJR Q 

C. 32?000 0 . 055892 - 0 . 0 4'i 20 7 o. o o. o l. 558 t 3'i 2.1 04235 

0.3400 00 0.055042 -0.040852 o.o o.o \.561902 2. \25546 

C.360000 0.054256 -0.037871 o.o o.o 1.565228 2.1454'.i<l 

0.)80000 0.053525 -0.035206 o.o o.o 1.568162 2.164094 

0.400000 0.052846 -0.032813 o.o o.o 1.570744 2.\81554 

0.420000 0.052211 -0.030654 o.o o.o t.573008 2.1°1<J2q 

0.440000 0.051618 -0.02A698 o.o o.o l.574<JA4 2.213300 

0.460000 0.051062 -0.076921 o.o o.o 1.576699 2.227739 

0.480000 0.050540 -0.0252G9 o.o o.o 1.578176 2.241310 

0.500000 0.050049 -0.023816 o.o o.o 1.579434 2.254073 

0.520000 0.04G587 -0.022455 o.o o.o t.580494 2.2t:6080 

0.53<JQ'JQ 0.049150 -0.021203 o.o o.o 1.581369 2.277379 

0.5599'1', 0.04873~ -0.020049 o.o o.o l.582074 2.288013 

0.5799•19 0.040348 -0.018981 o.o o.o L.';82623 2.298023 

l\>0.599'H9 0.047978 -0.017993 o.o o.o l.583024 2.307444 
""2 

. °'0.6l9 'S 99 0.04762q -0.017075 c.o o.o t.583290 2.316309 

F!Nhl OEPTH = 0.047628 ,.,, FINAL CtSCHARGE ~ 0.007661 CU.M. PER SEC. 

AT lOHOSM ~ON MAR 06, 1~78 F.XECUTE TIME 0.42 MINS. END OF JOO C.J.BALMFORT 
9 CARDS RfAO 341 LINES PRINTEO O CARDS PUNCHED O TAPE MOUNTS O DISK MOUNTS 

...., ______ ___ . --·--- ----~---
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APPENfilX V 

Results of the Preliminary Experimental Investigation. 

(a) 

(b) 

(c) 

Head, Discharge and Coefficient of Discharge 
Values. 

Velocity Traverse Readings. 

Details of the Method_ of Computing ex and ~ Values. 

-·---.. --
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(a) Head, Discharge and Coefficient of Discharge Values. 

____ .--, 
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Test No. 1 • 

Dahl tube manometer reading: 1.05 Ql = 0.02612m3;s 

•Side spill stage . 6.62cm ~ = 0.007866m3/s . 
Weir 1 ength L . 110.72cm Q2 = 0.01824m3;s . 
Crest height C . 35.75cm vl. = 0.093m/s . 
81 

. 73.50cm v2 = 0.103m/s . 

82 
. 46.32cm Vmean = 0.098m/s . 

Mean head above crest h* . 2.387cm c0 (measured)= 0.652 . 
Mean depth* . 38.137cm CD (Rehbock) = 0.654 . 

Surface Profi 1 es 

X-Section HEAD ABOVE CREST mm 
(Distance 
from start LONG SECTION (DISTANCE BEHIND WEIR) mm 
of weir) -

mm 0 50 100 200 300 400 500 605 700 

-

0 (50)-- i.l 9. 6 23.1 23.7 23.7 23.7· 23.6 23.6 23.3 23.4 

100 19. 6 23. 1 23.7 23.7 23.7 23.6 23.5 23.3 

200 19.6 23.3 23.8 23.8 23.8 23.7 23.6 23.1 

300 19.7 23.5 23.8 23.9 23.8 23.7 23.6 23.2 

400 19.8 23.5 23.8 24. 1 23.8 23~7 23.6 

500 19. 7 23.5 23.8 24. 1 23.8 23.8 23.6 
·---- 19.8 23.6 23.9 24. 1 23.9 23.8 23.4 600 

700 19.9 23.8 24. 1 24.2 23.8 23.7 23.4 

800 20.0 23.8 24. 1 24.3 23.9 23.8 23.4 
-·--

900 20.0 23.9 24.2 24.2 23.9 23.8 

1000 20.3 24. 1 24.4 24.3 23.9 23.8 

1050 20.5 24.4 124. 5 24.4 23.9 23.6 

* Averaged over 200mm, 300m and 400mm, long sections. 

279· 



Test No. 2. 

Dahl tube m.anometer reading: 1.30 Ql = 0.02894rn3/s 

•Side spill stage 8.02cm ~ = 0.01072m3/s 

Weir 1 ength L 110. 72cm Q2 = O.Ol824rn3/s 

Crest height C . 35.75cm vl. = 0.102m/s • 

B1 
. 73.50cm . v2 = 0.102m/s 

82 • 46.32cm Vmean = 0.102m/s . 
Mean head above crest h* . 2.919cm CD (measured)= 0.658 . 
Mean depth* • 38.664cm C0 (Rehbock) = 0.647 • 

Surface Profiles 

X-Section HEAD ABOVE CREST mm . 
(Distance 
from start LONG SECTION (DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

0 (50)- .. 23.8 28. l 28.6 28.8 28.9 28.9 29.0 28.5 28.7 

100 23.9 28. l 28.7 28.9 29.0 29.0 28.9 28.7 

200 23.8 28.2 28.8 29.0 29.0 29.0 28.9 28.5 

300 23.9 28.4 28.8 29 .1 29 .o 29.0 28.8 28.5 

400 23.9 28. 5 28.9 29.2 29.0 29.0 28.9 28.5 

500 24.1 28.5 29. l 29.2 29. l 29 .1 28.9 

600 23.9 28.7 29.2 29.3 29.2 29.1 29.0 . 
700 24.0 28.7 29.3 29.4 29.3 29.2 28.9 

800 24.1 28.8 29.4 29.5 29.3 29.2 28.9 
.. -

900 24.3 28.9 29.5 29.6 29.4 29.2 

1000 24.5 29.3 29.8 29.6 29.5 29.2 

1050 24.9 29.6 29.9 29.8 29.6 29. l 

* Averaged over 2001111ll, 300m and 400mm, long sections. 
I • 
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Test No. 3. 

Dahl tube m.anometer _reading: 1.785 Q1 = 0.03389m3/s 

•Side spill stage . 8. 99cm Ow = 0.01288m3/s • 

Weir length L . 110.72cm Q2 = 0.0210lm3/s . 
• Crest height C . 35.75cm . V1. = O. l l 8m/s 

81 
. 73 .• 50cm v2 = 0.116m/s . 

82 
. 46.32cm Vmean = O. l 17m/s . 

Mean head above crest h* . 3.355qn· c0 (measured)= 0.641 . 
Mean depth* • 39.105cm C0 (Rehbock) = 0.643 • 

Surface Profi 1 es 

X-Section HEAD ABOVE CREST mm 
(Distance 
from start LONG SECTION (DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

0 (50}- ► 27.0 32.2 33.0 33.4 33.4 33.3 33.2 32.8 32.8 

100 27.3 32.2 33.0 33.4 33.4 33.4 33,l 32.6 

200 27.4 32.4 33. 1 33.4 33.5 33.4 33.3 32.6 
I 

300 27.5 32.5 33.2 33.5 33.4 33.4 33.2 32.7 

400 27.5 32.6 33.3 33.5 33.5 33.3 33.2 32.7 

500 27.5 32.6 33.4 33.6 33.6 33.3 33.2 

· 600 27.6 32.8 33.4 33.7 33.6 33.3 33.2 

700 27.7 32.8 33.4 33.8 33.6 33.3 33. 1 

800 27 .8 32.9 33.5 33.9 33.6 33.6 33.2 . -

900 27.9 32.9 33.5 33.9 33.7 33.4 

1000 28. l 33.1 33.9 34.0 33.8 33.5 

1050 28.3 33.7 34. 1 34.1 33.7 33.6 

* Averaged ever 200rrm, 300m and 400mm, long sections. 
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Test No. 4. 

Dahl tube manometer r~eading: 2.22 Ql = 0.03774m3/s • 
•Side spill stage . 9. 14cm ~ = 0.01323m3/s . 
Weir length L . 110. 72cm Q2 = 0.0245lm3/s . 
Crest height C . 35.75cm Vl. = 0.13lm/s . 
B1 

• 73.50cm v2 = 0.135m/s . 

B2 
. 46.32cm Vmean = 0.133m/s • 

Mean head above crest h* . 3.413cm c0 (measured)= 0.642 . 
Mean depth* • 39.163cm CD (Rehbock)= 0.642 • 

Surface Profi 1 es 

X-Section HEAD ABOVE CREST mm 
(Distance 
from start LONG SECTION .(DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

0 (50)- ... 27 .o 33.5 34.0 34.2 34.0 34.0 33.8 33.9 

100 27.8 33.5 33.9 34.2 34.l 34 .1 33.7 , 

200 28. l 33.5 34.0 34.0 33.9 33.9 33.5 

300 28.2 33.7 34.0 34.0 34.0 33.9 33.4 

400 28.2 33.8 34. 1 34. 1 34. 1 33.9 33.5 

500 28.2 33.9 34.3 34.1 34.1 33.8 

600 28.2 34.0 34.3 34.1 34.1 33.8 

700 28.2 34. 1 34.3 34.2 34.0 33.9 

800 28.4 34.2 34.3 34. 1 34.0 33.7 -·-

900 28.5 34.2 34.5 34. 1 34.2 

1000 28.9 34.5 34.6 34.2 33.8 

1050 29.9 34.8 34.6 34 .1 33.9 

* Averaged over 200mm, 300m and 400mm, long sections. 

282. 



Test No. 5. 

Dahl tube manometer reading: 2.89 
.,. Ql = 0.04294m3Js 

•Side spill stage • 10.21cm ~ = 0.0158lm3/s . 
Weir 1 ength L . 110. 72cm Q2 = 0.02713m3/s . 
Crest height C . 35.75cm Vl. = 0.148m/s . 

B1 
. 73.50cm v2 = 0.148m/s • 

B2 
. 46.32cm vmean = 0.148m/s • 

Mean head above crest h* . 3.884cm c0 {measured)= 0.632 . 
Mean depth* • 39.634cm Co (Rehbock) = 0.640 • 

Surface Profi 1 es 

-

X-Secti on HEAD ABOVE CREST mm 
(Distance 

LONG SECTION {DISTANCE BEHIND WEIR) from start mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

0 (50)- ... 29 .5 38.2 38.5 38.8 38.6 38.9 38.3 38.3 

100 31.3 38.2 38.5 38.8 38.5 38.7 38.3 

200 31.5 38.3 38.6 38.9 38,5 38.5 38.3 

300 31.8 38.3 38.7 38.8 38,6 38.7 38. 1 

400 31.8 38.3 38.8 38.8 38.7 38.7 38.2 

500 32.2 38.5 38.8 38.9 38.8 38.6 

600 32.3 38.5 38.8 38.9 38.8 38.6 

700 32.5 38.5 38.9 38.9 38.9 38.5 

800 32.6 38.8 39.0 38.9 38.9 38.5 
.. -

900 32.5 38.9 39.2 28.9 38.8 

1000 32.4 39.1 39.3 39.0 38.9 

1050 33.8 39.4 39.4 39.1 38.9 

* Averaged over 200mm, 300m and 400mm, long sections. 
i • 
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Test No. 6. 

Dahl tube m.anometer reading: 3.355 01 = 0.04618m3/s 
... 

·Side spill stage . 10.73cm ~ 0.01713m3/s . = 
Weir length L • 110. 72cm Q2 0.2905m3/s • = 
Crest height C . 35.75cm 

Vl . 0.158m/s . = 

81 
. · 73. 50cm 

v2 0.157m/s . = 

82 
• 46.32cm 

vmean 0.158m/s . = 
Mean head above crest h* . 4.072cm CD {measured)= 0.638 . 
Mean depth* . 39.822cm CD (Rehbock) 0.639 . = 

Surface Profiles 

X-Section HEAD ABOVE CREST mm 
(Distance 
from start LONG SECTION (DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

-
0 (50}~ 31.2 39.9 40.6 40.7 40.8 40.7 in. 7 40.5 

100 32.9 40.0 40.5 40.6 40.6 40.6 rn.5 

200 32.2 40.0 40.7 40.5 40.6 40.5 rn.3 

300 33.2 40. l 40.7 40.6 40.6 40.5 io. 3 

400 33.5 40. 1 40.7 40.5 40.7 40.3 io.2 
. 

500 33.7 40.3 40.6 40.7 40.6 40.5 

600 33.8 40.4 40.7 40.8 40.6 40.4 

700 33.8 40.4 40.9 40.8 40.7 40.4 

800 33.9 40.5 41.0 40.8 40.6 40.4 
_ ...... -

900 34.0 40.8 41.0 40.9 40.5 

1000 34.5 41.0 41.2 40.9 40.4 

1050 35.0 41.4 41.4 40.9 40.4 

* Averaged over 200mm, 300m and 400mm, long sections. 
I •, 
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Test No. 7. 

Dahl tube m.anometer reading: 2.47 Ql = 0.03975m3/s .. 
•Side spill stage . 9.90cm ~ 0.0150Sm3/s . = 
Weir 1 ength L 110. 72cm Q2 = 0.02470m3/s 

Crest height C . 35.75cm vl . 0.137m/s . = 

_Bl 
. 73.50cm v2 = · 0.135m/s . 

Bz 
. 46.32cm 

Vmean = 0.136m/s • 

Mean head above crest h* . 3. 728cm c0 (measured).= 0.640 . 
Mean depth* . 39.478cm Co (Rehbock) = 0.640 . 

Surface Profiles 

X-Secti on - HEAD ABOVE CREST mm 
(Distance 
from start LONG SECTION (DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

0 (50)- .28.5 36.5 36.9 37.2 37.2 37.2 37.0 37.0 

100 29.8 36.5 36.9 37.2 37.2 37.2 36.9 

200 30.5 36.8 37. l 37.3 37.2 37. l 36.9 

300 30.9 36.8 37.2 37.3 37.2 37. l 36.8 

400 30.8 36.9 37.2 37.3 37.2 37.2 36.7 

500 30.8 36.9 37.3 37.3 37.3 37.l 

600 30.8 37.0 37.4 37.3 37.2 37.2 

700 30.8 37. l 37.5 37.3 37.2 37. l 

800 30.9 37.2 37 .6 37.3 37.2 37. 1 --
900 31. l 37.4 37.7 37.3 37. 1 36.9 

1000 31.3 37.6 37.8 37.4 37. 1 

1050 31.7 37.8 37.8 37.4 37.0 

* Averaged over 200mm, 300m and 400mm, long sections. 
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Test No. 8. / 

Dahl tube manometer reading: 0.74 Ql = 0.0220om3/s .. 
·Side spill stage . 7.00cm ~ 0.00861m3/s . = 

Weir length L .. 110.72cm Q2 = 0.01339m3 /s . 
Crest height C . 35.75cm vl. = 0.078m/s . 
B1 

. 73 .• 50cm v2 = 0.076m/s . 
B2 

. 46.32cm Vmean = · 0.077m/s • 

Mean head above crest h* . . 2.524cm c0 (measured)= 0.656 

Mean depth* . 38.274cm Co (Rehbock) = 0.652 . 

Surface Profi 1 es 

X-Section HEAD ABOVE CREST mm 
(Distance 
from start LONG SECTION (DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

0 (50)- .. 20. 4 24.9 25.0 25.0 25.0 25.0 24.9 24.9 

100 20.5 24.9 25. l 25.0 25.0 24.9 24.8 
, 

200 20.5 25.0 25 .1 25. 1 24.9 25.0 24.8 

300 20.5 · 25.1 25.2 25.2 25.0 24.9 24.6 
' 

400 20.6 25 .1 25.2 25.3 24.9 24.9 24.7 

500 20.7 ·25.2 25.3 25.3 25.0 24.9 

600 20.6 25.3 25.4 25.3 25. 1 25.0 

700 20.7 25.3 25.5 25.4 25. l 25.0 

800 20.7 25.4 25.5 25.4 25.2 25.2 ·~--
900 20.9 25.5 25.5 25.5 25.3 

1000 21.1 25.7 25.6 25.5 25.3 

1050 21.2 25.8 25.7 25.5 25. 1 

* Averaged over 200r.m, 300m and 400mm, long sections • 
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Test No. 9. ., 

Dahl tube manometer reading: 0.40 Ql = O.Ol627m3/s 

•Side spill stage . 5.90cm . ~ = 0.00653m3/s 

Weir length L . 11 O. 72cm Q2 = 0.00974m3/s . 
. Crest height C . 35.75cm Vl. 0.058m/s . = 

81 
. 73,50cm v2 = 0.056m/s . 

82 
• . 46.32cm 

Vmean = 0.057m/s 

Mean head above crest h* . 2.101cm c0 (measured)= 0.656 . 
Mean depth* . 

• 37.851cm c0 (Rehbock) = 0.660 

• Surface Profiles 

X-Section HEAD ABOVE ·cREST mm 
(Distance 
from start LONG SECTION (DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 50 100 200 300 400 . 500 605 700 

0 (50)- ,.. 16.8 20.5 20.9 20.9 20.9 20.9 20.5_ 20.3 

100 16.7 20.6 20.9 20.8 20.9 20.7 20.4 

200 16.8 20.7 20.9 20.8 21.0 20.7 20.4 

300 16.9 20.8 21.0 20.9 20.9 20.8 20.4 

400 16.9 20.9 21.0 20.9 20.9 20.8 20.J 

500 17 .o 21.0 21.1 21.0 20.9 20.7 

600 17. 0 21. l 21.2 21. 1 20.9 20.7 

700 17 .o 21. l 21.3 21.0 20.9 20.6 

800 17.2 21.3 21.3 21.1 20.8 20.5 
----

900 17. 1 21.3 21.4 21.1 20.9 

1000 17.2 21.4 21.5 21. 1 20.8 

1050 17.5 21.7 21.6 21.2 20.7 

* Averaged over 200mm, 300m and 400mm, long sections. 
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Test No. 10 

Dahl tube manometer reading: 0.530 Ql = O.Ol868m3/s 
' 

·o.00855m3/s •Side spill stage . 6.97cm ~ . = 

Weir length L : 110.72cm Q2 = 0.01013m3/s 

Crest height C . 35.75cm Vl . = 0.066m/s . 

B1 
. 73.50cm v2 0.064m/s . = 

82 
. 41.20cm 

Vmean = 0.065m/s . . 

Mean head above crest h* . 2.515cm c0 (measured)= 0.655 . 

Mean depth* . 38.265cm Co (Rehbock)= 0.652 . 

Surface Profi 1 es 

X-Section HEAD ABOVE CREST mm 
(Distance 
from start ·LONG SECTION (DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

0 (50}- ..20.0 24.5 25.0 25.2 25.2 25.2 24.9 24.7 24.2 

100 20.0 24.6 25.0 25.2 25.2 25.2 24.8 24.7 

200 20.3 24.6 25.0 25.2 25.2 25.2 24.8 24.6 

300 20.3 24.6 25.0 25.2 25.2 25. 1 24.8 24.6 

400 20.4 24.7 25.0 25.2 25.2 25. 1 24.8 

500 20.5 24.8 25.0 25.3 25.2 25.0 24.8 

600 20.5 24.7 25.l 25.3 25.2 25.0 24.7 

700 20.7 24.8 25.2 25.3 25.2 25.0 24.7 

800 20.8 24.8 25.2 25.3 25.2 25.0 
\ . --~--

900 20.8 24.9 25.2 25.3 25.2 24.9 

1000 20.8 25.0 25.3 25.3 25.0 24.8 

1050 20.8 25.0 25.3 25.4 25.0 24.8 

* Averaged over 200nm, 300m and 400mm, long sections. 
j ; 
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Test No. 11. 

Dahl tube manometer reading: 0.720 Ql = 0.02170m3/s .. 
0.00964m3Js •Side spill stage . 7 .51cm Ow = . 

Weir 1 ength L . 110.72cm Q2 = O.Ol206m3/s • 

Crest height C . 35.75cm Vl. = 0.077m/s . 
B1 

. 73.50cm 
v2 = 0.076m/s . 

82 
. 41.20cm 

Vmean = 0.076m/s . 
Mean head above crest h* . 2.752cm c0 (measured)= 0.646 . 
Mean depth* • 38.502cm Co (Rehbock) = 0.649 . 

Surface Profi 1 es 

X-Section HEAD ABOVE CREST mm 
(Distance 
from start LONG SECTION (DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

0 (50)-►22.2 27.0 27.3 27.6 27.6 27.5 27.3 27.2 27..0 

100 22.3 26.9 27.3 27.5 27.6 27.5 27.3 27.1 

200 22.5 26.9 27.3 27.5 27.6 27.5 27.3 27.1 

300 22.5 26.9 27.3 27.6 27.6 27.5 27.3 27.0 

400 22.5 26.9 27.4 27 .6 27.6 27.5 27.3 

500 22.5 27.0 27.5 27.6 27.6 27.5 27.2 

600 22.5 21 .·o 27.5 27.6 27.5 27.4 27.2 

700 22.6 27.0 27.5 27.6 27.5 27.4 27.2 

800 22.7 27. 1 27.5 27.7 27.5 27.3 --
900 22.8 27.1 27.5 27.7 27.4 27.3 

1000 22.9 27.3 27.6 27.7 27.4 27.3 

1050 23.1 27.4 27.7 27.7 27.4 27.2 

* Averaged over 200mm, 300m and 400mm, long sections. 
I • 



Test No. 12. ,, 

Dahl tube manometer reading: 0.94 Ql = 0.02474m3/s 

•Side spill stage . 8.09cm . ~ = 0.01087m3/s 

Weir 1 ength L . 110. 72cm Q2 = 0.01387m3/s . 
Crest height C . 35.75cm . Vl. = 0.087m/s 

B1 
. 73.50cm v2 = 0.087m/s . 

Bz • 41. 20cm 
vmean = 0.087m/s . 

Mean head above crest h* 2.993 c0 {measured)= 0.642 

Mean depth* . .38.743 CD {Rehbock)= 0.646 . 

Surface Profi 1 es 

X-Section HEAD ABOVE CREST mm 
{Distance 

LONG SECTION {DISTANCE BEHIND WEIR) from start mm • 
of weir) -

mm 0 50 100 200 300 400 500 605 700 

0 (50)-- ..-23. 9 29.2 29.6 30.0 29.9 30.0 29.9 29.7 29:4 

100 24.2 29.1 29.6 30.0 29.9 30.0 29.8 29.5 

200 24.4 29.1 29.7 30.0 30.0 30.0 29.7 29.5 

300 24.3 29.2 29.7 30.0 30.0 30.0 29.8 29.5 

400 24.4 29.2 29.8 30.0 29.9 30.0 29.7 
- .. 

500 24.5 29.2 29.9 30.0 29.9 29.9 29.6 

600 24.5 29.2 29.9 30.0 30.0 29.8 29.6 

700 24.5 29.3 29.9 30.0 30.0 29.7 29.5 

800 .24.6 29.4 29.9 30.0 30.0 29.7 -
900 24.6 29.4 30.0 30.0 30.0 29.6 

1000 24.7 29.5 30.1 30.1 29.9 29.6 

1050 24.8 29.8 30!2 30.2 29.9 29.5 

* Averaged over 200mm, 300m and 400mm, long sections • 
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Test No. i3. 

Dahl tube manometer reading: 1.20 Ql = 0.02788m3/s .. 
•Side spill stage 8.77cm ~ = 0.01238m3/s 

Weir length L 110. 72cm Q2 = 0.015S8m3/s 

Crest height C 35.75cm Vl. = 0.097m/s 

B1 
73.50cm v2 = 0.097m/s 

Bz 
. 41.20cm 

vmean = 0.097m/s • 

Mean head above crest h* . 3.238cm c0 (measured)= 0.649 . 
Mean depth* 38.988cm Co {Rehbock)= 0.644 

Surface Profiles 

X-Section HEAD ABOVE CREST mm 
(~istance 
f om start LONG SECTION (DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

0 (50)-i 26.2 31.8 32.3 32.5 32.5 32 . .3 32.3 32. l 31.9 

100 26.8 31.7 32.2 32.5 32.4 32.3 32.3 32.l 

200 26.9 31.8 32.2 32.5 32.4 32.3 32.3 32.0 

300 26.9 31.7 32.2 32.4 32.4 32.3 32.3 31. 9· 

400 26.9 31.7 32.3 32.5 32.5 32.2 32.3 

500 27.0 31.7 32.3 32.5 32.5 32.2 32.2 

600 27. 1 31.7 32.3 32. 5; 32.5 32.2 32.0 

700 27.1 31. 7 32.4 32.5 32.5 32.2 
,, 

800 27. l 31. 7 32.4 32.5 32.5 32.2 ·-
900 27. 1 31.8 32.5 32.5 32.4 32.1 

• 1000 27.2 31.9 32.5 32.5 32.4 32.0 

1050 27.4 32. 1 32.6 32.6 32.3 32.0 

. , * Averaged over 200mm, 300m and 400mm, 1 ong sections. 
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Test No. 14. ,. 

Dahl tube manometer reading: 1.51 Ql = 0.03122m3/s 

•Side spill stage . 9.33cm ~ 0.01367m3/s . = 

Weir length L . 110.72cm Q2 = 0.01755m3/s • 

Crest height C . 35.75cm . Vl. = 0 .108m/s 

B1 
. 73 .• 50cm . v2 = 0.109m/s 

Bz • 41. 20cm Vmean = O .108m/s . 
Mean head above crest h* . 3.496cm CD (measured)= 0.640 . 
Mean depth* . . 39.246cm Co (Rehbock)= 0.642 

Surface Profi 1 es 

X-Section HEAD ABOVE .CREST mm 
(Di stance 
from start LONG SECTION (DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

0 (50)- ... 28 .2 33.9 34.6 35.0 35.0 35.0 35,0 34.6 34.5 

100 28.5 33.7 34.5 35.0 35.0 35.0 34.9 34.6 

200 28.7 33.9 34.6 35.0 35.0 35.0 34.9 34.6 

300 28.9 33.9 34.6 35.1 35.0 35.0 34.8 34.5 

400 28.9 34.0 34.7 35. 1 35.0 35.0 34.7 

500 28.9 34.0 34.8 35.1 35.0 34.9 34.6 

600 28.8 34. 1 34.9 35.1 35.0 34.9 34.6 

700 29.0 34. 1 34.8 35. l 35.0 34.8 34.5 

800 29.0 34. 1 34.9 35.1 35.0 34.8 
---· 

900 29 .1 34.2 35.0 35.1 35.0 34.6 

1000 29.1 34.5 35.0 35.1 34.9. 34.4 

1050 29.3 34.9 35.3 35 .1 34.9 34.4 

* Averaged over 200mm, 300m and 400mm, long sections.· 
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Test No. 15 

Dahl tube manometer reading: 2.27 Ql = 0.03815m3/s 

•Side spill stage . 10.63cm ~ = O.Ol687m3/s . 
Weir length L . 110. 72cm Q2 = 0.02128m3/s . 
Crest height C . 35.75cm vl. = 0.13lm/s • 

B1 
. 73.~50cm v2 = 0.130m/s • 

B2 • 41.20 cm vmean = 0 .130m/s . 
Mean head above crest h* 3.995cm c0 {measured)= 0.646 

Mean depth* . 39.745cm Co {Rehbock)= 0.639 . 

Surface Profiles 

x-section HEAD ABOVE CREST mm 
{Distance 
from start LONG SECTION {DISTANCE BEHIND WEIR} mm 
of weir) 

mm 0 50 100 200 300 400. 500 605 700 

0 (50}- ~31.5 38.7 39.5 39.9 40.0 40. l 40. l 39.9 39.8 

100 32.3 38.7 39.5 39.9 40.0 40.0 39.9 39.7 

200 32.8 38.8 39.6 39.9 40.0 40.0 39.9 39.6 

300 32.9 38.8 39.6 39.9 40.0 40.0 39.9 39.6 

400 33.0 38.8 39.7 40.0 40.0 40.0 39.8 
-

500 33.0 38.8 39.7 40.0 40.0 39.9 39.8 

600 33. l 38.8 39.8 40.0 40.0 39.9 39.6 

700 33.2 38.9 39.8 40.0 39.9 39.7 39.5 

800 33.2 38.9 39.8 40.0 39.9 39.6 
.. --

. - .. 

900 33.3 39.0 39.8 40.0 39.8 39.5 

1000 33.3 39.2 39.9 40.1 39.8 39.3 

1050 33.9 39.9 40. l 40. l 39.7 39 .1 

* Averaged over 200mm, 300m and 400mm, long sections. 

29J . 



Test No. 16. 

Dahl tube manometer reading: 1.87 Ql = 0.03468m3/s .. 
•Side spill stage . 9.93cm ~ = 0.01512m3/s . 
Weir 1 ength L . 110. 72cm Q2 = 0.01956m3/s . 
Crest height C . 35.75cm v1. = 0.119m/s • 

81 
. 73~50cm . V 2 = 0.120m/s 

Bz . 41.20cm 
vmean = O. 120m/s • 

Mean head above crest h* . 3.746cm CD (measured)= 0.638 . 
Mean depth* • 39.496cm Co (Rehbock)= 0.640 . 

Surface Profi 1 es 

X-Section HEAD ABOVE CREST mm 
(Distance 
from start LONG SECTION· (DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

0 (50)- .. 29.9 36.3 37.2 37.5 37.5 37.6 37.6 37.3 37.3 

100 29.7 36.3 37.2 37.5 37.5 37.6 37.5 37.2 

200 29.8 36.4 37.2 37.5 37 .5 37.7 37.5 37.0 

300 29.9 36.4 37.2 37.5 37.5 37.6 37.4 37 .o 

400 30.0 36.4 37.2 37.5 37.5 37.5 37.3 

500 30.0 36.5 37.2 37.5 37.5 37.5 37 .1 

600 30.0 36.5 37.2 37.5 37.5 37 .4 37.0 

700 30.0 36.5 37.2 37.6 37.5 37.3 37.0 

800 30 .1 36.5 37.3 37.6 37.5 37.3 
,---

900 30. l 36.6 37.4 37.6 37.5 37 .1 

1000 30.2 36.8 37.4 37.6 37.3 37.0 

1050 30.8 37.3 37.8 37.6 37.2 36.9 

* Averaged over 200mm, 300m and 400mm, long sections. 
I • 
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Test No. 17. , 

Dahl tube manometer reading: 2.74 01 = 0.0418Sm3/s · .. 
·Side spill stage 11. 15cm Ow = O.Ol822m3/s 

Weir length L . 110.72cm Q2 = 0.02363m3/s . 
Crest height C 35.75cm Vl. = 0.142m/s 

.. B1 73.50cm v2 = 0~143m/s 

82 
• 41.20cm Vmean == 0.143m/s . 

Mean head above crest h* . 4.251cm c0 (measured)= 0.636 . 
Mean depth* . 40.001cm Co (Rehbock)= 0.638 . 

Surface Profiles 

-

X-Section HEAD ABOVE CREST mm 
{Distance 
from start LONG SECTION {DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

0 (50)- ► 33. l 41.0 42. l 42.5 42.7 42.7 42.6 42.3 42.3 

100 34.3 41.0 42. l 42.5 42.7 42.7 42.6 42. l 

200 34.7 41.2 42.l 42.5 42.6 42.6 42.6 42. l . 
300 34.9 41.3 42.2 42.5 42.6 42.6 42.4 42.0 

400 34.9 41.3 42.3 42.6 42.6 42.5 42.2 

500 35.0 41.3 42.3 42.6 42.6 42.4 42.2 

600 35.0 41.3 42.3 42.6 42.6 42.4 42. l 

700· 35.l 41.3 42.3 42.7 42.6 42.4 42.0 

800 35.3 41.4 42.3 42.7 42.5 42.3 .~--
900 35.4 41.4 42.4 42.7 42.4 42.1 

1000 35.4 41. 7 42.5 42.8 42.3 42.0 

1050 36.0 42.2 42.6 42.7 42.3 41.9 
-

* Averaged over 200mm, 300m and 400mm, long sections. 
j. 
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. Test No. 18 . , 

Dahl tube manometer reading: 3.25 Ql = 0.04549m3/s 

-Side spill stage . 11.88cm ~ = 0.02018m3/s . 
Weir length L . 11 O. 72cm . Q2 = 0.02533m3/s 

Crest height C . 35.75cm Vl. = 0.154m/s . 
B1 

. 73.50cm . v2 = 0.153m/s 

B2 
. 41.20cm Vmean = 0.153m/s • 

Mean head above crest h* . 4.514cm c0 (measured)= 0.644 . 
Mean depth* . 40.264cm Co (Rehbock)= 0.637 . 

Surface Profi 1 es 

X-Section HEAD ABOVE CREST mm 
(Distance 
from start LONG SECTION (DISTANCE BEHIND WEIR) mm 
of weir} 

mm 0 50 100 200 300 400 500 605 700 

0 (50)- ,.. 35. 9 43.2 44.4 45.2 45.2 45.3 45.3 45. 1 45.2 
• 

100 37.6 43.1 44.4 45.2 45.2 45.2 45.Z 45. 1 

200 37.9 43.3 44.5 45.2 45.2 45.2 45. 1 45.0 

300 37.9 43.4 44.6 45.2 45.2 45.2 45.0 45.0 

400 37.8 43.5 44.6 45.2 45.2 45.2 44.9 

500 37.8 43.5 44.7 45.2 45.2 45.2 44.8 

600 37.8 43.5 44.7 45.2 45.2 45.2 44.8 

700 . 37.8 43.6 44.7 45.2 45.2 45.1 44.8 

800 37.8 43.6 44.8 45.2 45.2 45.0 
.... -

900 38. l 43.7 44.9 45.2 45.2 44.9 

1000 38.1 44 .. 2 45 .. 3 45.2 45 .. l 44.6 

1050 
38. 1 44.8 45.4 45.3 44.9 44.5 

* Averaged over 200mm, 300m -and 400mm, long sections. 
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Test No. 19. 

Dahl tube manometer reading: 0.80 Ql = 0.02285lm3/s 

·Side spill stage . 6.28cm Ow 0.00722Sm3 is . = 
Weir 1 ength L . 110.72cm Q2 0.01562m3/s . = 

Crest height C . 35.75cm vl . 0.082m/s . = 

B1 • . 73.50cm v2 = 0.08lm/s 

Bz • . 50.92cm vmean = 0.08lm/s 

Mean head above crest h* . . 2.242cm c0 (measured)= 0.658 

Mean depth* • 37.992cm CD (Rehbock)= 0.657 . 

Surface Profi 1 es 

X-Section HEAD ABOVE CREST mm 
(Distance 
from start LONG SECTION (DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

-· 

0 (50)- ~ 18. 3 21. 7 22.3 22.3 22.3 22.3 22.4 22.1 22.0 

100 18. 3 21.9 22.3 22.3 22.3 22.3 22.3 22.0 

200 18. 2 22.0 22.3 22.3 22.4 22.3 22.3 21.9 

300 18. 2 22.0 22.3 22.4 22.5 22.3 22.3 21.9 

400 18. 3 22.1 22.4 22.4 22.5 22.3 22.3 21.9 

500 18. 2 22.1 22.5 22.4 22.5 22.3 22.2 

600 18. 2 22.1 22.5 22.4 22.5 22.3 22.2 

700 18. 2 22.l 22.5 22.5 22.5 22.3 22.1 

800 18.4 22.3 22.6 22.6 22.5 22.3 22.1 -
900 18.3 22 .. 3 22.6 22.6 22.6 22.3 22.0 

1000 18. 3 22.3 22.7 22.7 22.6 22.3 

1050 18. 5 22.5 22.8 22.8 22.6 22.3 

* Averaged·over 200mm, 300m and 400mm, long sections. 
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Test No. 20. , 

Dahl tube m.anometer reading: 1.04 Ql = 0.02600m3/s 

•Side spill stage . 6.89cm Ow 0.008390m3 /s • = 
Weir 1 ength L • 110.72cm Q2 = 0.0176lm3/s • 

Crest height C . 35.75cm • Vl. = 0.093m/s 

81 
. 73 •. 50cm v2 0.090m/s . = 

82 • 50.92cm 
vmean = 0.092m/s . 

Mean head above crest h* 2.498cm c0 (measured)= 0.650 

Mean depth* . 38.248cm Co (Rehbock) = 0.652 • 

Surface Profi 1 es 

x-section HEAD ABOVE CREST mm 
(Distance 
from start LONG SECTION (DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 
. 

0 (50}- ~20.1 24.4 24.9 25.0 25.0 25.0 24.8 24.6 24.3 

100 20.4 24.5 24.9 24.9 24.9 24.9 24.9 24.5 
., 

200 20.5 24.5 24.9 24.9 24.9 24.9 24.8 24.5 

300 20.5 24.6 25.0 25.0 25.0 24.9 24.8 24.4 

400 20.5 24.6 25.0 25.0 25.0 24.9 24.7 24.4 

500 20.6 24.7 25.0 25.0 25.0 24.9 24.7 

600 20.6 24.7 25.0 25. 1 25.0 24.9 24.6 

700 20.7 24.7 25.1 25.1 25.0 24.9 24.6 

800 20.7 24.8 25.1 25.1 25.0 24.9 24.5 ----
900 20.9 24.9 25.l 25.2 25.0 24.9 24.5 

1000 21.0 25.0 25.2 25.2 25.0 24.8 

1050 21.1 25.1 25.3 25.2 25.0 24.7 

* Averaged over 200mm, 300m and 400mm, long sections. 
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Test No. 21 

Dahl tube manometer reading: l.J2 

•Side spill stage 

Weir length L 

Crest height C 

B1 

B2 
Mean head above crest h* 

Mean depth* . 

Surface Profiles 

X-Secti on 

: 7.27cm 

. 110.72cm .. 
35.75cm 

. 73.50cm 
• 

. 50.92cm . 
2.648cm 

. 38.398cm . 

HEAD ABOVE 

Ql = O. 0292Jm3 /s 

~ = 0.009147m3/s 

Q2 = O. 02008m3 /s 

Vl. = O.lo4m/s 

v2 = o.103m/s 

vmean = 0.103m/s 

c0 (measured)= o.649 

Co (Rehbock)= 0.650 

CREST mm 
(Distance 
from start LONG SECTION (DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

0 (50)- --21.4 25.9 26.4 26.5 26.5 26.6 26.5 26.3 26.J 

100· 21.5 ·25.8 26.4 26.5 26.5 26 • .5 26.4 26.2 

200 21.6 25.9 26.4 26.5 26.5 26.5 26.4 26.2 

300 21.7 26.0 26.5 26 • .5 26 • .5 26 • .5 26.4 26.1 

400 21.8 26.0 26.5 26 • .5 26.5 26.5 26.4 26.1 

500 21.8 26.0 26.5 26.5 26.5 26.5 26.J 

600 21.9 26.0 26.5 26.5 26.5 26.4 26.J 

700 21.9 26.1 26 • .5 26.6 26.5 26.4 26.2 

800 22.0 26.2 26.5 26.6 26.4 26.J 26.0 
. ~--

900 22.1 26.J 26.6 26.7 26.4 26.2 25.9 

1000 22.1 26.4 26 .• 6 26.7 26.4 26.2 

1050 22.J 26.6 26.8 26. 7 26.4 26.1 

* Averaged over 200mm, 300m and 400mm, long sections. 
I ,-
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Test No. 22 

Dahl tube manometer reading: 1.64 01 = o.03252m3/s 
,• 

•Side spill stage . 7.80cm Ow = .O.Ol0246m3/s . 
Weir length L 110.72cm 02 = 0.02227m3/s 

Crest height C . 35.75cm Vl . 0.115m/s . = 

B1 
. 73.50cm v2 O.llJm/s . = 

B2 
. . 50.92cm 

vmean = 0.114m/s 

Mean head above crest h* 2.867cm c0 (measured)= 0.646 

Mean depth* . 38.617cm Co (Rehbock) = o.647 . 

Surface Profi 1 es 

-

X-Section HEAD ABOVE CREST mm 
{Di stance 
from start LONG SECTION (DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

0 (50}- ~23.4 27.8 28.4 28.6 28.7 28.6 28.6 28.5 28.5 

100 23.6 27.9 28.4 28.5 28.7 28,7 28.5 28,4 

200 23.6 27,9 28.5 28.5 28,8 28,7 28.5 28.4 

300 23.6 28,0 28.5 28.5 28.8 28,7 28.5 28.3 

400 23.7 28.1 28.5 28.5 28.8 28.6 28.5 28.3 

500 23.7 28.1 28.5 28.6 28.8 28.6 28.5 

600 23.7 28.2 28.6 28.7 28.8 28.6 28.4 

700 23.7 28.2 28.6 28.8 28.7 28.6 28.3 

800 23.7 28.2 , 28.7 28,9 28.7 28,5 28,3 -
900 23.7 28.2 28.8 28,9 28.7 28,5 28,2 

1000 23.8 28.4 28,9 29,0 28.7 28.4 

1050 
24.o 28.6 28,9 29,0 28.7 28,J 

* Averaged over 200mm, 300m and 400mm, long sections • 
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Test No. 2J 

Dahl tube manometer reading: 2.03 Ql = o.03611m3/s 
,, 

•Side spill stage 8.28cm Ow = 0.01128 m3/s 

Weir length L . 110.72cm Q2 = 0.0248Jm:3/s . 
Crest height C 35.75cm Vl. = o.127m/s 

B1 
. 73.50cm V2 = 0.126m/s . 

Bz . ,50.92cm 
vmean = 0.126m/s • 

Mean head above crest h* 3.056cm c0 {measured)= o.646 

Mean depth* 38.806cm c
0 

{Rehbock)= o.645 

Surface Profiles 

X-Secti on HEAD ABOVE CREST mm 
{Distance 
from'start LONG SECTION {DISTANCE BEHIND HEIR) mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

0 (50)- .24.4 29.6 JO.J 30.5 30.5 30.6 30.6 ~0.5 30.5 

100 24.9 29.7 30.2 30.5 30.5 30.6 30.5 ~o.4 

200 25.1 29.8 30.3 30.6 30.5 30.5 ~0.5 ~0 • .'.3 

. 300 25.3 29.9 30.3 30.6 30.5 l'.30.5 t30.4 30.2· 

400 25.3 29.9 30.4 30,7 J0.6 30.5 t30.J 30.2 

500 25.4 29.9 J0.4 J0,7 J0.6 30.5 t30.3 

600 25.5 29.9 30.5 J0.6 J0.6 l30.5 t30.J 

700 25.5 30.0 30.5 J0,7 J0.6 l30.5 DO.J 

800 25.6 JO.O 30.5 J0.6 J0.6 l30.5 t30.2 . -
900 25.6 JO.O J0.6 J0,7 J0.6 l)0.4 t30.1 

1000 25.7 30.1 30.8 J0.8 J0.6 JO.J 

1050 25,9 JO,J J0,9 J0,9 30.5 J0.2 

* Averaged over 200mm, 300m and· 400mm, long sections: 



Test No. 24 

Dahl tube manometer reading: 2.58 Ql = o.rJ+o62m3/s 

·Side spill stage . 8.92cm Ow = 0.01272 m3/s . 
Weir 1 ength L . 110.72cm Q2 = o.02790m.3/s . 
Crest ~eight C . 35.75cm v, . = 0.141m/s . 
81 

. ?J • .50cm v2 = 0.140m/s . 
Bz • ,50.92cm 

vmean :: 0.141m/s . 
Mean head above crest h* J.329cm c0 {measured)= o.641 

Mean depth* . 39.079cm Co. (Rehbock) = o.64J . 

Surface Profi 1 es 

X-Section HEAD ABOVE CREST mm 
(Distance 
from start LONG SECTION (DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

0 (50)- ... 26.2 32.1 J2.9 JJ.2 JJ.3 JJ.J JJ.J JJ.O JJ.O 

100 26.9 32.1 32.9 33.2 33.2 3.3.2 33.2 JJ.O 

200 27.2 32.2 J2.9 JJ.2 JJ.2 33.3 JJ.J 33.0 

300 27.J J2.J JJ.O JJ.2 JJ.2 JJ.2 33.3 JJ.O 

400 27.J J2.4 JJ.1 JJ.J JJ.2 JJ.2 33.2 33.0 

500 27.3 32.4 JJ.2 33.4 3.3.2 33.2 3.3.2 

600 27.4 32.4 33.3 33.3 33.2 33.2 33.0 

700 27.4 32.5 33.3 33.4 33.2 JJ.2 33.0 

800 27.5 32. 7. 3.3.4 33.5 33.3 33.2 32.9 
. --

900 27.8 32.9 33.4 33.5 33.4 33.1 32.9 

1000 27-8 JJ.O JJ.6 33.7 JJ.4 JJ.1 

1050 28.2 33.3 33.7 33.8 3.3.5 33.1 

*·Averaged over 200mm, 300m and 400mm, long sections. 



Test No. 25 

Dahl tube manometer reading: 3.36 Ql = o.d+621m3/s 

•Side spill stage . 9.56cm . ~ = 0.01422 m3/s 

Weir length L . 110. 72cm Q2 = o,03199m3/s . 
Crest height C . J.5.7.5cm vl . o.160m/s • = .. 
81 

. . 7J.,50cm v2 = o.160m/s 

B2 
. 50,92cm 

Vmean = o.160m/s 
• 

Mean head above crest h* . J • .597cm CD (measured)_= O.pJ8 . 
Mean depth* . J9.J47cm CD (Rehbock)= o.641 . 

Surface Profiles 

X-Section HEAD ABOVE CREST mm 
(Distance 
from start LONG SECTION (DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

0 ( 50 ~ 27.8 J4.6 35.9 36.1 35,9 36.0 3.5.9 35,8 3.5.9 

100 29.1 34.8 35.4 35.9 35.9 J6.o J,5.8 35,7 

200 29, 7 34,9 35,5 36.0 35,9 36.0 35.8 35,6 

300 29.8 J4.9 35.6 36.0 J.5,9 36.0 35.9 35.6 

400 29.8 34.9 35.6 36.1 35,9 35.9 35.9 35.6 

500 29.8 35.0 l35. 6 36.0 .'.36.0 35.9 35,9 

600 29,8 35.0 35,7 36.0 36.0 35.9 35.9 

700 29.9 35.1 35,7 36.0 36.0 35,9 35.7 

800 29,9 35.0 35.8 36.1 36.0 35,9 35. 5 . 
------

900 30.0 35,1 36.0 36.1 36.0 35,8 35,4 

lOOO 30.3 35.5 ~6.1 36.2 36.0 35,6 

1050 30,9 35,8 36,4 36.4 36.1 35,5 

* Averaged over 200mm, 300m and 400mm, long sections. 
I • 
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Test No. 26 

Dahl tube manometer reading: Ql = 
·' 

-Side spill stage · 9.99cm Ow = 0.0l,5268m3/s 

Weir length L . 110,72cm Q2 . = 

Crest height C 35,75cm Vl. = 

B1 
73.50cm v2 = 

B2 
• 50.92cm 

vmean = • 

Mean head above. crest h* 3,790cm c0 (measured)= 0.633 

Mean depth* . . 39.S40cm CD (Rehbock)= o.64o 

Surface Profi 1 es 

X-Section HEAD ABOVE CREST mm-
(Di stance 
from start LONG SECTION (DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 s·o 100 200 300 400 500 605 700 

0 (50 )- .. 29.:3 36.4 37.4 37.9 37.8 38.J 37.9 '.37,9 37.9 

100 30.3 36.3 37.J 38.0 37.8 38.0 37.8 37,8 

200 J0.8 J6.4 37.J 37.9 37.8 38.0 37.8 37.6 

300 J0.8 36.5 37.4 38.0 37.8 37.9 37.8 37.5 

400 30.8 36.5 37.5 38.0 37.8 37.9 37.7 :37.3 

500 30.9 36.6 37,.5 38.0 37.9 37.9 37.7 

600 31.0 36.6 37.5 37.9 37.9 :n.a 37.6 

700 31.1 36.6 37 • .5 38.0 37.9 37.8 37.5 

800 31.2 36.7 37.6 37,9 37.9 37.7 37,5 
. --~ 

900 31.J 36.8 37.7 38.0 37.9 37.6 37.3 

1000 31.5 37.0 38.1 38.2 JS.o 37.5 

1050 32.0 37.9 38.1 38.2 38,1 37.5 

* Averaged over 200mm, 300m and 400mm, long sections. 
j • 

. )0'-1- . 



Test No. 27 

Dahl tube m.anometer reading: 4,30 Ql = O,O5212m3/s 

·Side spill stage . 10,28cm ~ = 0,01599 m3/s . 
Weir length L . 110.72cm Q2 = O,O361Jm3/s . 
Crest height C . .'.3.5,7.5cm Vl. = o.179m/s . 

B1 
. 7J,50cm v2 = o.179m/s . 

Bz . . 50,92cm 
Vmean = O,179m/s 

Mean head above crest h* . 3,909cm c0 (measured)= o.6JJ . 
Mean depth* . 39,659cm CD (Rehbock)= 0.639 . 

Surface Profiles 

X-Section HEAD ABOVE CREST mm 
(Di stance 

LONG SECTION (DISTANCE BEHIND WEIR) from start mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

0 (50)- ► 30.7 37.5 38.6 39.0 39.0 39.1 39.2 39,O 39.1 

100 31.8 37.8 J8.4 38.9 J9,O 39.2 39,1 38.9 

200 32.1 37.8 38,5 .39.1 39,l 39,l J8.9 J8.9 

300 32.2 .37,8 38.6 .39.1 .39.1 39,O 38,9 38.7 

400 32.2 :37.8 38.7 39.1 39.1 39,0 38.9 38.7 

500 32.3 37.9 JS.8 J9.2 39.1 J8.9 38.9 

600 32.4 37.9 J8.8 39.3 39.2 38.9 38.9 

700 32.5 37.9 J8.9 39.3 39.2 J8.8 J8.8 

32.6 38.0 39.0 39.3 39,2 38.8 38.7 .. ~-
800 

900 32.6 38.1 39.2 39.2 39.1 38.9 38.5 

1000 32.9 38.5 39.5 39.4 39,3 J8.8 

1050 33.4 39.2 39,8 39.7 39,2 l,8.7 

; * Averaged over 200mm, 300m and 400mm, 1 ong sections. 

( 



Test No. 28 

Dahl tube m.anometer reading: 5.17 Ql = o.05712m3/s 

-Side spill stage . 10.79cm ~ o.017286m3/s . = 
Weir length L . 110.72cm Q2 O. OJ983m3 /s . . = 
Crest height C . 35.75cm . Vl . = · 0.195m/s 

B1 
. 73°50cm . v2 = o.196m/s 

B2 
. 
• 

50.92cm 
vmean = 0,196m/s 

Mean head above crest h* 4.131cm CD (measured)= 0.630 

Mean depth* . 39.881cm CD (Rehbock)= 0.638 . 

Surface Profi 1 es 

X-Section HEAD ABOVE CREST mm 
(Distance 
from start LONG SECTION (DISTANCE BEHIND WEIR) mm 
of weir) 

mm 0 50 100 200 300 400 500 605 700 

0 (so r 31.5 39.1 40.7 41.1 41.5 41.J 41.4 141.4 41.J 

100 32.,7 39.3 4o.8 41.2 41.4 41.4 41.4 ~1.J 

200 JJ.4 39.5 40.9 41.2 41.4 41.4 41.4 41.2 

300 33.7 39.6 40.9 41.J 41.4 41.4 141.4 V+1.1 

400 33.8 39.8 41.0 41.J 41.J 41.J ~H.J V+1.o 

500 '.34.0 [39.8 41.1 41.4 41.4 41.J 141.2 

600 J4.o [39.9 41.0 41.4 41.4 41.2 ~1.0 

700 J4.2 4-0,0 41.1 41.J 41.J 41.2 ~0.9 

800 J4.J 4-0,1 41 • .1 41.J 41.J 41.l ~0.9 ... -· 

900 J4.4 4-0.2 41.J 41.4 41.2 41.1 ~0.9 

1000 J4.8 4-0.7 41.4 41.8 41.2 41.0 

1050 J4.8 n.4 42.0 41.8 41.4 140.a 

1 * Averaged over 200rrm, 300m and 400mm, long sections. 
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Test No. 2. 

LONG SECTION 100 mm BEHIND WEIR : VELOCITY nm/s 

DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 

mm. 
400 600 800 1000 

30 91.5 95.4 82.1 71.3 72.0 52.3 

80 109'.8 89.7 70.7 54.0 58.3 57.9 

130 103.0 87.6 64.9 48.6 58.6 70.6 

180 96.5 80.l 65.4 43.9 60.3 66.9 

230 88.1 83.4 61.l 39.9 65.8 71.1 

280 59.3 72. 1 56.3 38.3 63.0 68.9 

LONG SECTION 200 mm BEHIND HEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOH CREST 
0 200 400 600 800 1000 nm 

30 104. 7 98.7 88.1 95.3 102.6 92.8 

80 103.8 85.l 92.4 91.9 88.9 97.0 

130 92.8 68.5 79.2 86-.0 93.2 91.5 

180 83.4 85. l 77.5 88.9 76.6 91.9 

230 71.5 81.3 79.2 95.3 74.9 94.5 
-

280 68. l 57.9 80.9 86.0 74.0 92.8 



Test No. 2• 

LONG SECTION 300 mm BEHIND WEIR: VELOCITY nm/s 

DISTA~CE 
X SECTION, mm FROM START OF WEIR 

BELOW CREST 0 200 
mm. 

400 600 800 1000 

30 104.3 107.3 100.4 91.1 97.9 103.0 

80 98."7 103.4 94.1 83.4 87.2 98.7 

130 92.8 94.l 77 .9 75.8 89.4 96.6 

180 86.4 97.5 66.8 86.0 87.2 93.2 

230 91.5 89.8 72.3 93.2 92.8 91.5 

280 91.5 83.8 79.2 93.6 89.4 89.4 

LONG SECTION 400 mm BEHIND WEIR . VELOCITY mm/s . 

DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 

0 200 nm 400 600 800 1000 

30 104.7 97.0 95.3 104.3 109.0 114. 9 

80 92.8 91.9 94.1 103.0 103.8 115.3 
' 

.130 95.8 90.7 90.2 97.0 106.8 110 .2 

180 86.8 85.5 86.4 97.5 107. 7 113. 6 

230 83.8 94. l 94.9 96.6 l 08.1 112.8 

280 91.9 95.8 89.8 97.9 104.7 109.8 
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Test No. 2. 

DISTANCE 
BELOW CREST 

mm. 

30 

80 

130 

180 

230 

280 

' 

DISTANCE 
·BELOW CREST 

nm 

30 

80 

130 

180 

230 

280 

LONG SECTION 500 mm BEHIND WEIR: VELOCITY nm/s 

X SECTION, mm FROM START OF WEIR 

0 200 400 600 800 1000 

79.6 101. 7 105.6 110.2 103 .8 

76".6 101.7 107 .3 109,0 106.0 

73.2 98.3 l 06. 0 · 109 .4 108. 1 

76.2 100.0 . 104. 3 1.10.2 106.0 

73,6 97.9 104.7 105.6 100. 9 · 

78.3 100.9 100.4 103 .o 88. l 

LONG .SECTION 635 mm BEHIND WEIR : VELOCITY mm/s . 
X SECTION, 

0 

89.8 

91.1 

94.5 

91.1 

86.4 

83.0 

200 

93.6 

89.7 

95.8 

98.8 

87.2 

73.2 

mm FROM START OF WEIR 

400 600 800 1000 

310 . 
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Test No. J. 

LONG SECTION 100 mm BEHIND WEIR: VELOCITY lllTl/s 

DISTA~CE X SECTION. mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 1000 

mm. 

30 146.9 114. 1 117 .5 11 o. 2 107. 7 101.7 

80 134.5 11 o. 2 110.7 103.4 91.9 88.5 

130 128.5 111 .. 9 107.7 91 .. 9 88.9 88.5 

180 117 .5 11 o. 7 95.8 89.8 87.7 94.5 

230 114.5 101.7 88.9 83.4 86.4 · 95.3 

280 101 • 7 91.5 84.3 75.8 96.2 94.5 

LONG SECTION . 200 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF ~~EIR 

·BELOW CREST 
0 200 400 600 nm 800 1000 

30 138.3 133.2 126 .8 129.0 123.9 121.3 

80 133.2 126.8 119 .2 124. 3 120.0 122.6 

, ... --
130 128. 1 116. 6 114. l 111. 9 120. 9 123 .9 

180 117 .o 111 .1 l 09 .4 114.5. 115. 3 118.3 

230 107 ~ 3 113. 6 109 .4 113. 2 113.6 118.3 
-I 

280 103.4 97 .9 113 .. 2 116. 2 111.5 118.3 
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Test No. J. 

LONG SECTION 300 mm BEHIND WEIR: VELOCITY ll111/S 

DISTANCE X SECTION. mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 1000 mm. 

30 132.8 131 .. 1 135 .. 8 136.2 135.8 133.2 

80 129 :4 127.7 133.6 131. l 137.5 141.3 

130 122.2 123.0 130. 2 124.3 130. 2 133.2 

180 117 .9 121.3 121.3 124.3 128.5 132.4 

230 112. 4 116 .6 120.5 124.7 123 .9 130.7 

280 115.8 120. 5 109.4 119.2 116.6 126.0 
-

LONG SECTION 400 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION• mm FROM START OF WEIR 

·BELOW CREST 
0 200 400 600 800 1000 nm 

• 
30 132.8 130.2 134.1 135.8 137 .1 142.2 

80 124.7 132.8 132.8 137 .. 5 135.8 142.2 

130 126.4 126.4 131,5 · 133.6 135.4 140.9 

180 123.0 125.6 130.7 129 .4 131.9 137 .5 

230 121.7 118. 3 · 130.2 123.9 134.5 137 .1 . 

280 118.3 117 .o 121.3 118. 7 123.0 126 .4 



·' 

Test No. J. 

. .,. 

LONG SECTION 500 mm BEHIND WEIR: VELOCITY rrm/s 

DISTA~CE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 · 200 400 600 800 1000 mm. 

30 129.8 129 .4 132.4 129.0 125. 1 . 
80 125·.1 131. l 131.9 135.8 132 .. 4 

. 
· 130 129.0 128.5 131. 9 130.7 135.8 

180 123. 9 127. 3 131. 5 132.4 ·127. 7 

230 122.2 122 .6 126.0 132.8 125.6 

280 118.3 111.9 125.6 119.6 121.3 

LONG SECTION 635 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 400 600 800 1000 nm 

30 114.9 120.9 

80 117 .9 121. 7 

130 114. l 120. 5 

180 116.2 115.8 

230 l 05 .1 l 09.4 
' .. .... -.. 

280 95.8 l 01. 7 



Test No. 6. 
,, 

LONG SECTION 100 mm BEHIND WEIR : VELOCITY mn/s 

DISTANCE X SECTION. mm FROM START OF WEIR 
BELOW CREST 0 200 

mm. 
400 600 800 1000 

30 197.0 166 .1 153.0 149.9 138.8 131.9 

80 181'.9 171.1 158.8 138.3 133.6 117 .5 

130 168.4 162. 7 148.4 139.2 126.8 120.9 

180 170.0 163.1 158.8 131. 9 117 .5 128. 5 

·230 158.8 152.3 143A 122.2 123.4 125.1 

280 151.5 160.0 143.0 118.3 122.6 136.6 

~ 

LONG SECTION 200 mm BEHIND WEIR . VELOCITY mm/s . 

DISTANCE X SECTION, mm FROM START OF l4EIR .. 
·BELOW CREST 

0 200 nm 400 600 800 1000 

30 181.6 173 .1 165 .4 163.8 165.7 160.7 

80 164.2 163.8 152.6 156 .5 149.9 156. 5 

130 160.7 154.2 147.2 148.0 149.6 160.7 

180 145.7 142.2 141 .3· 143 .o · 154. 2 163.8 

230 132.4 135.8 147.2 139.2 155.0 156 .1 
.. 

280 129.8 127. 7 137 .1 146 .9 157.3 157. 7 
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Test No. 6. 

LONG SECTION 300 mm BEHIND WEIR: VELOCITY nm/s 

DISTANCE X SECTION, mm FROM START OF WEIR. 
BELOW CREST 0 200 400 600 800 1000 

mm. 
. 

30 168.4 175.0 174 .6 175.4 179 .6 185.8 

80 161".9 17L5 162.3 166.5 176. 5 185.0 

130 155.3 164.2 160.4 158.8 167.7 181.6 

180 146.9 162.7· 160.7 161.9: 167.7 181 .6 

230 149.2 153. 0 158.0 162.7 167.7 180.8 

280 142.2 149.6 165.4 163. 1 163.8 178. l 

LONG SECTION 400 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 400 600 800 1000 nm 

30 171. 5 173. l 173. 8 177.7 187.0 193.5 

80 162 .. 7 168.8 171 • l 172.7 176.9 190.8 

130 156.9 162.7 167.7 167 .. 3 173.8 191 .. 6 

180 149.6 158.0 165.7 166.1 176 .2 191 .6 

230 147.2 155. 0 162.3 165.0 171 .. 5 187.3 

280 158.8 161. 9 161.9 166,9 165. 7 178. l 

. :31,5. 



Test No. 6. 

LONG SECTION 500 mm BEHIND WEIR: VELOCITY nni/s 

DISTANCE X SECTION, mm· FROM START OF WEIR 

BELOW CREST 0 200 400 600 800 1000 mm. 

30 164.2 172.3 169 .. 2 173.1 176 .. 9 

80 167.3 164.6 165.0 167.7 171.5 

130 158 .. 4 158.8 163. l 164.2 165.4 

180 152.3 157.3 167.7 161.5 162. 3 

230 156. 5 159.2 166. l 154.2 137.9 

280 155.3 150.3 154. 2 140.0 140.0 
-

LONG SECTION 635 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 

0 200 400 600 800 1000 nm 

30 155.3 162.7 

80 155.0 161. 5 

130 149. 9 156. 9 

180 147.6 145.7 

230 147.2 144.5 -
280 115.8 116.2 
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Test No. 8. 

,. 

LONG SECTION 100 mm BEHIND WEIR : VELOCITY mm/s 

DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW.CREST 0 200 400 600 800 1000 mm. 

30 88.5 72.3 68.5 70.2 68.9 58.3 

80 81.3 74.0 66.0 53.2 60.4 54.5 

130 80.0 70.6 58.7 52.3 56.6 55.7 

180 80.0 61.7 62.1 49.4 54.0 62.6 

230 75.8 56.6 50.6 48.1 59. l 60.4 

280 66.4 57.0 46.4 47.7 58.3 63.4 

LONG SECTION 200 mm BEHIND WEIR . VELOCITY mrn/s . . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 400 600 800 1000 rrrn 

30 85.5 84.3 76.6 76.l 74.9 74.5 

80 81.3 79.2 71.5 72.8 70.2 70.2 

130 80.9 75.3 68.9 74.0 69.8 72.8 

180 74.0 67.7 68.5 68.5 . 66.8 72.8 
.. 

230 68.9 68. l 69.8 69.4 72.3 73.2 
... 

280 62.1 67.2 64.7 68.5 70.6 71.9 
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Test No. 8. 

•. 

LONG SECTION 300 mm BEHIND WEIR: VELOCITY rrm/s 

DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 1000 mm. 

30 85. l 81.3 80.4 80.9 80.9 86.4 

80 80.0 81.3 77.9 77 .9 77.9 82.6 

130 78.3 73.6 75.3 79.6 77.0 85.5 

180 73.6 6_8. 5 73.2 72.8 76.6 82.6 

230 69.4 74.0 73.2 74.0 75.3 78.3 

280 74.0 76.2 73.6 74.5 74.9 77 .o 

LONG SECTION 400 mm BEHIND ~lEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 400 600 800 1000 11111 

30 80.0 83.0 83.0 83.8 83.0 86.8 

80 78.3 . 80.4 81.3 83.0 86.8 86.4 

130 79.2 79.6 79.6 79.6 83.8 86.0 

180 73.6 72.3 76.6 83.0 78.7 86.0 

230 73.2 73.6 78.3 77.5 79.6 85. 1 --
280 71.1 76.6 74.0 80.4 77.9 83.8 
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Test No. 8. 

LONG SECTION 500 mm BEHIND WEIR: VELOCITY 111ll/S 

DISTA~CE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 1000 mm. 

30 79.9 . 79.9 83.0 80.4 79.9 

80 81.3 79.6 78.7 83.0 82.1 

130 73.2 77.0 79.2 81.7 81.3 

180 71.9 74.0 77.5 82.6 77 .o 

230 69.8 75.3 77.9 79.9 76. 2 · 

280 75.8 75.8 77 .o 81.3 72.8 

.. 

LONG SECTION 635 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 nm 400 600 800 1000 

30 72.3 73.6 

80 71.5 74.0 

130 70.2 74.9 

180 71.9 75.8 

230 75.3 65. 5 
-.. 

280 67.7 62.1 



·' 
Test No. 12. 

LONG SECTION 100 mm BEHIND WEIR: VELOCITY rrm/s 

DISTA~CE 
X SECTION, mm FROM START OF WEIR 

BELOW CREST 0 200 400 600 800 1000 mm. 

30 99.6 85.l 80.9 84.2 81. 7 71.1 

80 98'.i 85.5 74.5 74.5 70.6 63.0 

130 93.6 85.1 74.5 63.0 61. 7 63.4 

180 90.2 80.9 63.8 58.2 61. 7 64.7 

230 86.8 70.2 66.0 59.6 62.6 · 71.5 

280 75.8 61.3 58.7 47.0 68.9 58.2 
-

LONG SECTION · 200 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 400 600 800 1000 nm 

30 94.9 86.8 86.4 86.8 86.8 90.2 
I 

80 94.1 88.1 86.0 84.7 88.9 90.2 

130 88.9 83.8 83.0 85.1 84.3 86.4 

180 84.7 84.7 82.6 81.3 83.8 86.0 

230 80.0 74_9· 79.2 77.5 80.0 83.4 
--

280 74.5 63.4 68.9 71.5 80.0 80.0 
-

.320 
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Test No. 12. 

LONG SECTION 300 mm BEHIND WEIR: VELOCITY 11111/s 

DISTANCE 
X SECTION, mm FROM START OF WEIR 

BELOW CREST 0 200 400 600 800 1000 mm. 

30 94. 1 90.2 89.0 88. 1 90.2 94.5 

80 92;8 93.2 89.4 86.8 89.4 93.6 

130 91.1 90.7 89.4 87.3 89.4 94.9 

180 91.1 86.0 83.0 81.7 85.5 96.2 

230 85.5 81.3 79.6 83.0 86.0 91.5 

280 79.6 80.9 75.3 78.7 83.4 85.5 

LONG SECTION 400 mm BEHIND WEIR . VELOCITY mm/s . 

DISTANCE X SECTION, mm FROM START OF WEIR 
·BELOW CREST 

0 200 400 600 800 1000 nm 

' 30 90.7 91.5 89.8 89.8 91.5 94.9 

80 90.7 89.8 88.5 90.7 90.7 96.2 

130 . 89.4 90.2 87.7 88.5 91.9 99.2 

180 89.4 89.0 86.8 88. l 91.5 98.7 

230 86.0 86.0 86.8 86.8 88.1 97.9 

280 79.2 79 .6 82.6 83.4 83.0 86 .o 
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Test No. 12. 

LONG SECTION 500 mm BEHIND t~EIR : VELOCITY rrm/s 

DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 1000 mm. 

30 87.3 86.0 86.8 89.0 

80 8a:1 88.5 86.8 89.0 

130 88. l 87.7 88. l 90.2 

180 85.5 86.4 86.4 89.4 

230 81.7 83.0 84.7 86.8 

280 78.7 80.4 81.3 82.1 

LONG SECTION 600 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 

0 200 400 600 800 1000 ITTTI 

30 85.1 85.5 

80 85.1 85.5 

130 86.4 82. 1 

180 85.1 82. l 

230 80.9 81.3 
... --' 

280 77.5 78.7 



I 

Test No. 12. 

LONG SECTION 700 mm BEHIND WEIR : VELOCITY mm/s 

DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 

mm. 
400 600 800 1000 

30 68. 1 

80 68~9 

65.5 
.. 

130 

180 59. 1 

230 59.6 

280 37.6 

LONG SECTION mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 400 600 800 1000 rrm . 

30 

80 

130 

180 

230 
. ,- ~ .. 

280 

32J 



.. , 

Test No. 13. 

LONG SECTION 100 mm BEHIND WEIR : VELOCITY mm/s 

DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 

mm. 
400 600 800 1000 

30 117.5 100.0 93.6 85,5 92.4 84.7 

80 110.7 94.5 86.8 80.9 86.4 84.3 . 
130 103.0 88. 1 79.2 79.2 86,4 83.4 

180 100.4 80.9 76.2 77.9 79.6 81.7 

.230 92.8 76.6 66.8 72.4 70.6 80.4 

280 81.3 73.2 63.0 65 .1 71.9 78.7 
-

. 

LONG SECTION 200 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 400 600 800 1000 nm 

30 109.0 103.0 103.4 101.3 103.4 101. 3 

80 109.4 102.2 98.3 100.0 98.7 98.7 

130 101. 7 97.5 94.9 97 .o 99.6 98.3 

180. 98.3 95.8 91.9 96.2 97 .5 101. 3 

230 95.3 92. ff 91.1 95.3 92.4 97.9 .. 

280 86.8 84.3 88.1 92.4 89.4 93.2 
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' Test No. 13. 

LONG SECTION 300 mm BEHIND WEIR: VELOCITY rrrn/s 

DISTANCE X SECTION~ mm FROM START OF WEIR 
BELOW.CREST 0 200 400 600 800 1000 mm. 

30 107.7 103.4 103.4 101.3 103,0 107.3 

80 109~0 103.9 102.6 102.6 103.9 106.0 

130 103.9 103.9 103.0 103.9 102.2 106.4 
-

180 100.9 · 98. 7 98.3 98.7 100.4 107.7 

230 98~7 97°.9 95.8 98.3 96.6 101.7 

280 92.8 90.2 94.5 93.2 92.4 98.7 
-

·LONG SECTION 400 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 400 600 800 1000 nm 

30 103.4 100 .4. 101.7 104.3 104.3 106.0 

80 103.4 100.0 99.2 102.6 104.7 110.2 

130 103.9 l 01. 7 98.7 102.6 103.0 109.4 

180 102.2 97.9 97.9 103.0 102.6 107.7 

230 97.0 95.8 94.9 99.6 100.9 107,3 
.. -

280 89.4 93.2 91. 1 90.2 89.4 101. 3 
-



.. Test No. lJ • 

LONG SECTION 500 mm BEHIND WEIR: VELOCITY rm,/s 

DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 

mm. 
400 600 800 1000 

30 98.7 99.6 99.6 100.0 

80 97.0 99.6 98.3 1.00.9 

130 98.3 99.6 98.3 99:2 

180 97.5 98.3 97 .o 100.4 

230 92.4 94. l 93.2 99.2 

280 89.8 93.4 88. l 88.5 

LONG SECTION 600 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 nm 400 600 800 1000 

30 94.5 94. l 

80 92.8 92.4 

130 93.6 92.4 

180 90.2 92.4 

230 86.8 91.1 
~·--

280 80.0 71.9 

-
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Test No. 1). 

LONG SECTION 700 mm BEHIND WEIR: VELOCITY nm/s 

OISTAijCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 . 1000 

mm. 

30 76.6 

80 74;5 

130 76.6 

180 72.4 

230 60.0 

280 45.2 

LONG SECTION mm BEHIND WEIR . VELOCITY mm/s . 
X SECTION, mm FROM START OF WEIR 

, 
DISTANCE 

·BELOW CREST 
0 200 400 600 800 1000 nm 

30 

80 

130 

180 

230 ...... .. 

280 
... 
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Test No. 16. 

LONG SECTION 100 mm BEHIND WEIR: VELOCITY nm/s 

DISTANCE X SECTION. mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 1000 mm. 

30 147.2 126.4 120.0 114. 5 111.5 · 107.3 

80 135.4 122.2 108.5 106.0 l 03.4 101.3 

130 124.7 114.9 106.0 97.0 103.0 109.4 

180 119.6 111. 9 103.4 91.9 94. l 108.2 

230 114. 1 100.0 95.3 86.0 92.8 104.7 

280 l 01. 3 97 .o 76.6 77.9 89.4' 92.8 

LONG SECTION 200 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 400 600 800 1000 nm 

30 139.6 134. 1 128. 1 128.1 131 • 1 124.3 

80 132.8 130.7 125.1 126.8 125.6 123. 9 

130 129.8 129.4 120. 9 124.3 123.9 123.9 

180 126.8 120.9 122.2 120.0 117 .9 116.2 

230 117. 5 110.7 117. 0 112.8 111.9 114.5 

280 99.2 99.2 108.5 110.7 114. 9 114. 5 

-
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Test No. 16. 

LONG SECTION 300 mm BEHIND WEIR: VELOCITY rrrn/s 

DISTA~CE 
X SECTION, · mm FROM START OF WEIR 

BELOW CREST 0 200 400 600 800 1000 mm. 

30 134. 5 133.6 130.7 130.7 130.2 136.6 

80 13l.5 129.4 126.0 127.3 130. 7 136.2 

130 130.7 128.1 124.3 126.8 126.8 131. 9 
-

180 128.5 127.3 117 .o 122.6 124.3 130.2 

230 125.1 119 .6 114.5 115.3 117 .9 126.0 

280 117.5 120.0 110.2 117. 0 109.4 117. 5 

. 
LONG SECTION 400 mm BEHIND WEIR . VELOCITY mm/s . 

DISTANCE X SECTION, mm FROM START OF WEIR 
·BELOW CREST 

0 200 400 600 800 1000 nm 

30 129.4 131. 5 126.8 130.2 131.5 134.5 

80 127.7 129.0 127.3 129.0 132.4 141. 7 

130 127.3 129.0 123.4 128.5 129 .4 141. 3 

180 125. 1 123.9 123.4 116.6 123.0 138.3 

230 119.6 117.0 115.8 115.3 117 .o 129.4 
. 

280 113, 2 112.4 105 .1 104.7 108.5 126.0 
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Test No. 16. 

LONG SECTION 500 mm BEHIND WEIR: VELOCITY rrm/s 

DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST o· 200 400 600 800 . 1000 

mm 

30 125. 1 126.8 125 .6 126.0 

80 122:2 123.0 126.0 126.4 

130 120.9 119. 2 123.9 127.7 

180 117.5 116.6 118. 7 120.0 

230 110. 7 109.8 114. 9 114. 1 

280 104.7 102.6 97.9 106 .8 

LONG SECTION 600 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 

0 200 400 600 800 1000 rrm 

30 115.8 119.6 

80 113.2 120.5 

130 113.6 117 .o 

180 108. l 109.8 

230 97.9 100.9 
. -~· --... -

-
280 95.8 100.4 

.. 

-



·' 

Test No. 16. 

LONG SECTION 700 mm BEHIND WEIR: VELOCITY nm/s 

DISTANCE X SECTION~ mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 1000 mm. . 

30 86.4 

80 sa; 1 

130 81.3 

180 71.5 

230 62.6 

280 50.6 

LONG SECTION mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 400 600 800 1000 nm 

30 

80 

130 

180 

230 .. _ ....... 
-

280 

JJl 



Test No. 17. 

LONG SECTION 100 mm BEHIND WEIR: VELOCITY nm/s 

DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 

mm. 
400 600 800 1000 

30 178.9 147.6 · 139. 2 134.5 137.5 129.4 

80 165". 0 143.8 124.7 118.3 123.4 125.6 

130 156.5 139.2 121. 3 114.5 122.6 131.6 

180 143.8 129. 4 117 .o 105.1 119. 6 133.6 

230 135.4 125.6 105.6 104.7 123.4 134.9 

280 131. 9 117 .o 100.9 99.2 119 .6 133.2 
.. 

LONG SECTION 200 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE · X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 nm 400 600 800 1000 

30 166.9 158.4 151. l 153.8 154.2 151. 9 

80 158.0 154. 6 149.9 151. l 153. 0 151. 9 

130 145.3 143.8 148.0 150.3 150.3 149.6 

180 141.3 138.8 144.9 149.6 149.6 152.3 

230 126. 8 138. 8 · 137. 9 146.9 143.8 150. 3 
-

280 129.8 128. l 134.9 143.4 144.5 148.4 
.. 

~ 

3.32 



Test No. 17. 

LONG SECTION 300 mm BEHIND WEIR: VELOCITY ITITl/S 

DISTA~CE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 1000 

mm. 

30 158.8 156.9 152.3 152.6 154.6 163. l 

80 156'.5 156.9 153. 0 150.7 153.0 162,3 

130 153.4 151. 5 152. 6 149.9 152.3 158.8 

180 146.9 151.1 150. 3 149.9 151. l 154 .2 

230 140.5 145 .• 3 148.4 146.9 148.8 152.3 

280 137.9 137. 1 148.4 144.5 138,8 151. 1 
-

LONG SECTION 400 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

-BELOW CREST 
0 200 400 600 800 1000 nm 

30 153.4 152.3 150. 7 149.6 156.5 165.4 

80 153.8 151. 5 149.6 149.6 154 .. 2 158.4 

130 147.6 148.4 143.4 146.9 150.7 155. 7 

180 145.7 147 .6 144.5 140.0 148.5 153.0 

230 147. 2 148.8 141. 7 136.6 146.5 146 .1 
-

280 144.2 140.0 140.9 133.2 133.2 131. 1 
~ 



Test No. 17. 

LONG SECTION 500 mm BEHIND WEIR : VELOCITY rrm/s 

DISTANCE X SECTION~ mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 1000 

mm. 

30 148.8 146.5 144. 9 152.6 

80 146.5 143.8 146 .1 149.2 

130 144.9 146.5 144. 5 144.5 

' 180 144.5 142.2 140. 5 138.8 

230 140.5 133.6 134. 5 139. 2 

280 140.9 133.6 126.0 124.3 

LONG SECTION 600 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 

0 200 400 600 800 1000 11111 

30 139.2 142.2 

80 134.5 138.8 

130 134.5 135.8 

180 134.1 134. 9 

230 134. l 123.4 
---.. 

280 123.4 124.7 



_, 

Test No. 17, 

LONG SECTION 700 mm BEHIND WEIR : VELOCITY mn/s 

DISTANCE X SECTION. mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 1000 mm_ 

30 101. 7 

80 l 01. 7 

130 _ 89.4 

180 80.0 

230 76.6 

280 46. l 

LONG SECTION mm BEHIND WEIR • VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

-BELOW CREST 
0 200 400 600 800 1000 rrrn 

30 

80 

130 

180 

230 -- -,,, 

280 



Test No. 21. 

LONG SECTION 100 mm BEHIND WEIR : VELOCITY nm/s 

DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 1000 

mm. 

30 137.89 113.63 105 • .5'+ 102.14 97.88 90.22 

80 129.38 113.63 102.99 93.20 86.39 73.62 

130 125.97 113,20 97.45 91.49 79.58 68.93 

180 125.55 109.80 94.90 80.85 79.15 76.17 

230 118.31 97.03 91.49 68.51 72.34 68.08 

280 103.84 95.33 80.43 69.36 64.25 73.62 

-

· LONG SECTION 200 mm BEHIND WEIR • VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 400 600 800 1000 rrrn 

30 117.89 111.50 110.22 111.50 110.65 lo6.J9 

80 117.46 110.22 108.10 105.12 105.12 102.99 

130 111.08 108.95 102.14 104.69 97.03 95.75 

180 102.99 99.58 100.86 88.94 98.73 100.01 

230 94.47 85.96 80.85 88.51 93.20 99.16 

280 84.26 78,30 71.49 90.64 97.03 93.20 
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Test No. 21. 

LONG SECTION JOO mm BEHIND WEIR: VELOCITY rrrn/s 

DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 1000 

mm. 

30 114.91 114.48 111.93 116.18 114.05 114.48 

80 111~93 113.20 110.22 1o8.95 113.20 114.91 

130 107.67 109.37 109.37 109.37 109.37 114.48 

180 103.84 100.86 101.71 104.69 108.52 110.22 

230 97.88 102.14 lOJ.41 1c6.39 105.12 1c6.J9 

280 89.79 88.51 95.75 96.18 1o6.82 lo6.J9 

LONG SECTION 400 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 400 600 800 nm 1000 

30 116.61 112.78 116.18 114.05 114.48 120.87 

80 109.37 110.22 112.35 109.37 117.46 121.29 

130 105.97 - 109.80 110.22 111.50 114.91 120.87 

180 105.97 102.99 105.97 111.50 110.65 117.89 

230 102.99 98,Jl 105.12 104.69 105.12 114,91 

280 
97.45 97.03 lOJ.41 104.69 106.39 114.0.5 
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Test No. 21. · 

LONG SECTION 500 mm BEHIND WEIR : VELOCITY mm/s 

DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 1000 

mm. 

30 109.J7 111.9:3 104.69 112.35 1o8.10 114.91 

80 11Lo8 109.80 113.63 111.93 114.91 117.46 

130 lo'+.69 1o8.52 110.65 112.78 112.78 121.29 

180 lOJ.41 108.95 109.37 111.93 114.05 120.87 

230 100.86 ld+.26 105 • ..54 111.50 114.05 · 119.16 

280 96.18 lo'+.69 lOJ.41 108.10 107.24 1o8.52 

LONG SECTION 600. mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 400 nm 600 800 1000 

30 103.84 107.67 105.12 

80 106.82 108 • .52 109.37 

130 lOJ.41 108.95 106.82 

180 ioo.86 107.67 106.39 

230 102.99 105 • ..54 lCY+.69 
--~· -

280 99.58 105.12 98.Jl . --

. 
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Test No. 21. 

LONG SECTION 700 mm BEHIND WEIR : VELOCITY rrrn/s 

DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW.CREST I 

400 0 200 600 800 1000 
mm. 

30 90.64 

80 91'.92 
. 

130 92.35 

180 80.4J 

230 78.72 

280 67.66 

LONG SECTION mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 

0 200 400 600 800 1000 nm 

30 

80 

130 
• 
180 

. 
230 

-·-.. 

280 • 
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Test No. 23. 

LONG SECTION 100 mm BEHIND WEIR: VELOCITY mm/s 

DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 1000 

mm. . 
30 148.40 1J2.J6 122.99 127.25 118.Jl 113.63 

80 145~31 125.55 123.85 117,0J lOJ.41 96.18 

130 137.47 124.70 120.44 114.48 l00.4J 99.58 

180 132.36 120.44 111.08 108.10 97,45 91.49 

230 119.16 111.93 109.37 98.73 84.26 99.16 

280 105.12 101.28 102.14 85.11 85.11 94.90 

-

.--. 

LONG SECTION 200 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 nm 400 600 800 1000 

30 146.86 141.72 137.47 lJJ.64 140.45 136.19 

80 144.16 140.87 1J6.19 130.66 126.40 137.0'+ 

130 137.89 138.32 124.27 128 • .53 127.68 131 • .51 

180 128.10 124.27 118.74 12).8.5 127.25 132.78 

230 119 • .59 122.14 110.65 121.72 122.99 127.25 

280 116.61 lOJ.84 107.24 116.18 121.72 126.82 

• 



Test No. 2J. 

LONG SECTION JOO mm BEHIND WEIR: VELOCITY rrm/s 

DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW.CREST 0 200 400 600 800 1000 

mm. 

30 145.31 144 • .54 14).00 146.47 144.16 145.70 

80 143.39 141.JO 139.59 139.17 143.77 144.93 

130 1J4.06 139.17 1J4.91 138.74 139.17 142.57 

180 127.68 128.95 1J5,J4 135.76 1J4.o6 141,72 

230 125,97 122.99 131.93 135.76 137.47 137.89 

280 122.14 131.o9 124. 70 129.80 132.36 i.31.93 

LONG SECTION 400 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOH CREST 
0 200 400 600 nm 800 1000 

30 142.57 139.17 141.30 140.02 142,15 148,79 

80 140.87 140.45 137,89 140.45 143,39 146.86 

130 · 137.47 137.47 138.32 142.15 142.15 146.86 

180 135.76 135.76 137.0'+ 1J4.06 140.45 145.70 

230 1J4.91 1J4.49 135.34 135.76 132.78 136.19 

280 1J4.91 133.64 131.51 133.21 130.23 139.59 
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Test No. 23. 

LONG SECTION 500 mm BEHIND WEIR: VELOCITY rrm/s 

DISTANCE X SECTION, mm FROM START OF WEIR . 
BELOW CREST 0 200 400 600 800 1000 

mm. . . 

30 137.o'+ 137.0'+ 140.02 141.72 143.39 143.39 

80 1)4·.49 136.62 132.78 140.87 144.16 148.40 

130 130.66 136.19 133.21 137.89 138.32 143.77 

180 131.93 132.78 132.,78 137.89 135.76 136.62 

230 131.08 131.51 128.95 130.23 128.10 lJJ.64 

280 127.68 12.5 • .55 123.8.5 119.16 120.01 124.70 

LONG SECTION 600 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 400 nm 600 800 1000 

30 130.66 129.80, 137.0'+ 

80 126.82 1)4.49 135.J4 

130 126.82 133.64 135.34 

180 125.55 128.10 132.36 

230 123.85 122,99 119.59 
-·· 

280 111.oa 115.76 102.99 
-



Test No. 23. 

LONG SECTION 700 mm BEHIND WEIR: VELOCITY mn/s 

DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 1000 

mm. 

30 96.60 

80 97.·03 

130 97.03 

180 85.96 

230 67.66 

280 62.55 

LONG SECTION mm BEHIND. WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 

0 200 400 600 800 1000 nm 

30 

80 

130 

180 
.. 

230 
_ .... -

280 
-
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Test No. 25. 

LONG SECTION 100 mm BEHIND WEIR: VELOCITY 1m1/s 

OISTA~CE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 1000 

mm. 

30 188,89 168.45 159.58 1.50.33 146.47 122,14 

80 177~32 162.67 153.80 136.62 139,59 111,50 

130 172,31 164.60 159.58 1.51,48 147.63 127.68 

180 165,75 167,68 160.74 145.31 144 • .54 119.16 

230 161.13 167,30 165.75 158,04 137,89 120.87 

280 157.27 156.11 1.50.71 137,89 114.0.5 110.6.5 
-

LONG SECTION 200 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 400 rrrn 600 800 1000 

30 181.9.5 173,85 165.37 162.67 162.28 160,74 

80 169.61 167,68 158,04 1.5.5.73 149.56 151.87 

130 162.28 168.07 152.26 144.93 147,24 147.63 

.. 180 1.58.43 1.55,73 14J,OO 142,1.5 140.87 146.09 

230 151,10 14).77 13),64 1)4.49 141-1-. 93 161.13 

280 136.19 127.68 128.95 118.Jl 151.87 164.21 

. ~ 



Test No. 25. 

LONG SECTION JOO mm BEHIND WEIR: VELOCITY rrm/s 

DISTAijCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 mm. 400 600 800 1000 

30 178.10 172.70 174.24 172.70 176.17 180.02 

80 170.38 170.00 168.45 168.07 167.68 180.41 

130 153.80 1.54.96 155.JI+ 156.88 161.lJ 171.15 

180 153.41 151.10 156.88 163.83 167.30 168.07 

230 151.48 161.51 162.28 161.13 165.75 178.10 

280 147.63 144.16 156.88 1,58.4J 166.91 177.71 

LONG SECTION 400 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW C~EST 

0 200 400 600 . 800 1000 nm 

30 172.70 173.47 171.93 178.10 182.72 187.74 

80 168.45 171.54 171.93 174.24 175.01 184.27 

130 163.05 168.07 172.70 173.8.5 175.40 18,J.11 

180 156.50 167.30 168.07 172.70 177.71 180.80 

230 156.11 16J.8J 165.75 166.53 176.94 187.74 
.. 

· 280 163.05 163.44 166.91 170.38 169.61 180.80 

. Y+.s. 



Test No. 2.5. 

LONG SECTION .500 mm BEHIND WEIR: VELOCITY nm/s 

DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 1000 

mm. 

30 171.15 175.01 178.48 181.95 184.6.5 18.5.81 

80 174.62 174.62 178.10 181.9.5 181.95 189.67 

130 166.91 174.24 171.93 178.87 182.J4 190.44 

180 164.98 170.00 174.62 173.85 181.18 180.80 

230 158.81 170.00 178.10 171.93 174.62 18.5.~ 

280 157.66 164.21 173.47 163.44 164.60 161.13 

LONG SECTION 600 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 

0 200 400 nm 600 800 1000 

30 171.15 175.40 174.24 

80 174.62 174.62 176.94 

130 169.23 175.40 170.00 

180 164.60 177.32 171.15 

230 16.5.74 175.78 159.20 
--

146.47 
.. 

280 1.55.J4 151.87 
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Test No. 25. 

LONG SECTION 700 mm BEHIND WEIR: VELOCITY rrm/s 

DISTA~CE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 · 400 600 800 1000 mm. 

30 132.78 

80 13'7.d+ 

130 129.38 

180 120.44 

230 lOJ.41 
, 

85.11 280 
-

LONG SECTION mm BEHIND WEIR . VELOCITY mm/s . 

DISTANCE X SECTION, mm FROM START OF WEIR 
·BELOW CREST 

0 200 nm 400 600 800 1000 

30 

80 

130 

180 ' 

230 
.. --· 

280 .. 

.. 
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Test No. 27. 

LONG SECTION 100 mm BEHIND WEIR : VELOCITY mm/s 

DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 1000 

mm. 

30 215.89 199.31 185.d+ 179.64 172.31 145,31 

80 210.49 196.99 182.72 168.45 165.37 149.56 

130 196,61 194.29 180.41 163.0.5 161.13 140.02 

180 195.07 191.21 180.80 166.14 1.50.33 137.89 

230 186.97 180.02 175.01 157.66 142 • .57 135.76 

280 181.18 178,48 173.08 151.87 133,64 139.17 

LONG SECTION 200 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 400 nm 600 800 1000 

30 208.18 198.92 192.37 190.82 193 • .52 197.38 

80 190.05 192.37 185.81 183,11 182.72 188.89 

130 184.65 173.47 158.43 18,5.81 181 • .57 176 • .5.5 

180 170.77 174.24 170.77 174.62 169.23 177.71 

230 
168.84 1.51.87 163.44 166.14 171.1.5 175.40 

280 
14.5.70 150.33 160.74 170.00 169.23 174.62 
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Test No. 27. 

LONG SECTION JOO mm BEHIND WEIR: VELOCITY nm/s 

DISTANCE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 1000 mm. 

30 198.92 196.99 196.22 191.21 189.67 200.8.5 

80 19.5.07 187.3.5 178.87 182.72 189.28 194.29 

130 176.5.5 17.5.78 178.87 186.19 186.19 188.89 
. 

180 175.78 168.07 178.48 173.8.5 180.02 189.28 

230 170.77 163.83 166.91 168.07 17.5.40 182. 72 . 

280 1.58,4.3 162.28 165.37 168.07 181.18 182.J4 

-

LONG SECTION 400 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 400 nm 600 800 1000 

30 194.29 191.21 193.52 193.14 196.22 208.9.5 

80 190,05 189.67 189,28 196.22 196.61 20'+.32 

130 183 • .50 186.19 186.97 191.98 182.72 205.86 

180 173.08 179,25 - 186 • .58 181.18 18,5.81 199,Jl 

230 17.3.08 173.08 171 • .54 179.64 188.12 197/38 

280 172.31 169.61 170.38 179.64 187.74 189.28 

. 



Test No. 27 •. 

LONG SECTION· 500 mm BEHIND WEIR: VELOCITY nm/s 

DISTA~CE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 400 600 800 1000 

mm. 

30 190.82 192.J7 196.61 191.98 196.99 200.os 

80 184.65 195.07 186.97 196.22 196.22 209. 72 

130 17.5.78 178.48 180.02 193.52 195.84 201.62 

180 170.38 179.64 176.17 191.21 190.05 19'4-.29 

230 161.90 170.38 179.64 181.57 188.89 181.18 

280 168.45 174.62 178.48 177 • .32 175.40 169.61 

LONG SECTION 600 mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 nm 400 600 800 1000 

30 185.81 192.75 190.05 

80 178.10 186.19 189.28 

130 170.00 180.80 183.88 

180 169.61 182.72 178.48 

230 170.00 177.71 180.41 
.. 

280 172.31 161.90 144.93 



·' 

Test No. 27. 

LONG SECTION 700 mm BEHIND WEIR: VELOCITY mm/s 

DISTA~CE X SECTION, mm FROM START OF WEIR 
BELOW CREST 0 200 

mm. 
400 600 800 1000 

30 161.90 

80 1.50~33 

130 141.72 
. 

180 128.95 

230 115.76 

280 97.45 
-

LONG SECTION mm BEHIND WEIR . VELOCITY mm/s . 
DISTANCE X SECTION, mm FROM START OF WEIR 

·BELOW CREST 
0 200 nm 400 600 800 1000 

30 

80 

130 

180 

230 
.. -.. •· 

280 
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(c) Details of the Method of Computing o< and f3 Values • 

. 3.52 .. 



v.1 Velocity energy coefficients o<' and momentum flux 

correction factors fare used to allow for the effects of non­

uniform velocity distribution when computing values of velocity 

energy and momentum flux. They are defined by the following 

equations, 

• •• 

and 

• •• 

Similarly 

c;,( • 

o( -

Q ... 

V -
c( -

= J ½ f'UJ • dA 
A 

fu3 • dA 
A 2 

Qv 

f u. dA 
A 

Q/A 

A2j u3 • dA 
A 

(ju 
A 

= 

• dA)3 

{eu2 
dA 

A j u2 • dA 
A 

( f u • dA)2 
A 

•••••••••••• (v.1) 

.~••••••••••(V.2) 

v.2 Calculation of ~ • 

Values of~ were initially computed using a graphical 

.method., as described below, for each cross-section at which velocity 

traverses were made. 

( 
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For each vertical section values of u were plotted 

against y (Figs. 6.2 to 6.6 are examples). The area contained by 

the distribution curve of u was denoted Area 1 (Fig. V.1). 

u 

Fig. V .1 

Vertical Distribution of u • 

. 

y 

krea 1 • J u • dy 
0 

Velocity distributions were plotted and Area 1 values 

measured at each vertical section alon~ a cross-section, The 

cross-sectional distribution of Area 1 values was then plotted 

(Fig. V .2), 

Area 2 

b Fig. v.2 
Cross-sectional Distribution of Area 1, 

• Ju, dA 

A 

---



"'· 

The area under this curve was denoted Area 2 and is 

equal to Ju. dA. Values of u2 were then computed and a similar 
A 

exercise undertaken with distributions of u2 with y, the two areas 

now being denoted Area J and Area 4. By a similar argument Area 4 • 

Ju
2 • dA. 

A 
The cross-sectional area of flow, A, was obtained by 

plotting the head measurements across the section, and~ was 

calculated from 

A. Area 4 

(Area 2)2 
•••••••••••••• (v.J) 

An example of the method is given in Table V.l below. 

TABLE v.1 
Computed Values of Momentum Flux Correction Factor (3 

Reading No. 2 Cross-section O mm 

Distance be- Area 1 Area 1 Area 2 Area 2 
hind weir Graph 

m2/s 
Computed 2 Graph J~ 2 Computed mJ /s2 

m /s m s 
mm x10- x10-J 

100 0.03184 o.033d+ 2.9318 J.0448 

200 0.03212 0.03267 2.8612 2.9216 

JOO 0.0.3573 0.03571 3.3260 3.3986 

400 O.OJ,544 0.03527 3.29.32 3.3203 

500 0.02909 0.02892 2.2102 2.2230 

600 0.03325 o.03y+o 2.9296 2.9653 

cross-section Area 2 Area 2 Area 4 4~ Area 4 4~ 2 m s m s 
Area 2 Graph m3/s ComputedmJ/s Graphxio- Compute~10_ 

m 

0.02839 0.02419 0.02439 2.1530 2.1916 

?>araph 
= 1.d+5 ~Computed 

... 1.o'+6·-
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It was found, however, that this method became 

tedious when applied to all the velocity traverse readings. A 

numerical method was therefore developed by approximating the 

velocity distribution and the other graphs to stepped distributions. 

An example is shown below for a typical velocity distribution. 

Fig. V.3 Stepped Approximation to 

. Velocity Distrl bution Curve 

3.56. 



Thus, 

•••••••••••••• (v.5) 

Similar approximations were made for Areas 2 to 6. 

Values off, and o(, were then calculated using equations (V .J) and 

(V.4) respectively, using the computed values of the Areas. Since 

the method only involves the use of simple numerical expressions it 

can be readily programmed for computation by a digital computer. A 
,. 

Hewlett Packard desk top computer was used to perform the computations, 

and Table V.l also contains the computed values of Areas 1, 2, J and 

4, andp , for comparison with the graphical values,, There is clearly 

very little difference between the two sets of results, the values 

off being virtually identical. 

The computed values of o<. and p are given in Table 6.2 

and plotted in Figure 6.7. 

--,. ~-
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APPENDIX VI 

Error Analysis for the Coefficient of Discharge. 

.--. -·· 

' 3.58 



VI.l Analysis of the.Possible Error in Measured CD-=values due 

to the Possible Errors in Scale Readings~ 

• For a typical reading in the centre of the range, 

Head above crest, h 

Side spill stage, H 

Length of Weir, L 

.. 0.03496 t 0.0001 m 

= 9.33 ± 0.01 cm 

= 1.1072 : 0.001 m 

11:t 

;. Proportional error in CD = 

Now, from the calibration data for the side spill channel, 

Qw = O.OOOJ74 H 1.6116 

:. ~ = 1.6116 !lli,_ 
Qw H 

{(1,6116 ~) 2 
+ {f') 2 

+. (1,5 ~) 2} 
½ 

= {
/)..6116. 0.01)

2 
+(0.001 )

2 
+(1.5. 0.0001)

2}½ 
\ 9.JJ 1.1072 0.03496 

= 

or 

:t- o.Od+7 

±~' ------
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APPENDIX VII 

Results of the Main Experimental Investigation. 

(a) Depth and Dishcarge Measurements. 

(b) Longitudinal Surface Profiles. 

{c) Transverse Surface Profiles. 

--

,· . 360 
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(a) Depth and Discharge Measurements. 

--~---
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S~RITICAL FLOW PROFILES EXCEPT WHERE STATED. 

Weir No. 1. Channel Width-= 0.1016 m Crest Height =80.0 mm Weir Length= o.6096m 

TEST UPSTREAM SIDE SPILL 
DEPTH AT 

BED SLOPE DOWNSTREAM DEPTH AT 428 mm 
VISCOCITY REMARKS 

No. DISCHARGE DISCHARGE DISCHARGE UPSTREAM DOWNSTREAM -6 
01 l/1 Ow ,,. 

02 
,,. ENDOFWEIR OF WEIR '# 10 ltg/m• 

y1 """ Y3 .. m 

15 6.59 . 4.)1 2.28 95.4 112.0 0.963 Horizontal Downstream sluice open 
25.4mm .. 

16 5.94 3.74 2.20 94.9 108.7 0.957 Horizontal " " II ·, 

17 5.)4 3.18 2.16 93.8 105.1 0.955 Horizontal " " " 
18 4.63 2.53 2.10 92.4 100.9 0.953 Horizontal " II " 
19 4.19 . 2.13 2.o6 91.1 98.1 0.951 Horizontal " " " 

\.J 
~ 20 3.53 1.90 1.63 91.1 95.6 0.967 Horizontal Downstream sluice open 

19.lnuu 
: 

21 4.27 2.62 1.65 93.3 100.J 0.964 Horizontal " " " 
22 4.56 2.90 1.66 94.1 101.8 0.962 Horizontal .. " " 
23 5.40 J.69 1.71 95.9 lo6.6 0.962 Horizontal II " .. 
24 5.94 4.21 1.73 97.1 109.9 0.960 Horizontal " " " 
25 6.43 4.68 1.75 97.2 112.7 0.951 - Horizontal " " " 
26 7.02 5.24 1.78. 97.9 115.8 0.951 Horizontal " " .. 
27 7.46 5.67 1.79 99.5 119.2 0.951 Horizontal " " " 
28 6.66 5.43 1.23 100.2 114.9 1.012 Horizontal Downstream sluice open 

'· 12.7mm 



SUBCRITICAL FLOW PROFILES EXCEPT WHERE STATED 

Weir No. 1. Channel Width= 0.1016 m Crest Height =80.0 mm Weir Length= o.6096m 

SIDE SPlll 
DEPTH AT 

BED SLOPE REMARKS TEST UPSTREAM DOWNSTREAM DEPTH AT 428 VISCOCITY 
mm 

No. DISCHARGE DISCHARGE DISCHARGE UPSTREAM DOWNSTREAM -6 
01 I/• o. .,. 02 1/s END OF WEIR OF WEIR y lo kg/m• 

y1 mm 
Y3 ..... 

29 5.99 4.81 1.18 99.1 111.4 1.007 Horizontal Downstream sluice open 
12.7mm 

30 5.34 4.20 1.14 97.8 108.0 0.997 Horizontal " " •• 

31 4.70 3.60 1.10 96.8 103.6 0.997 Horizontal " " " 
32 3.88 2.79 1.09 94.5 99.9 0.992 Horizontal " " " 
:n J.02 1.92 1.10 91.6 94.9 0.988 Horizontal " " " 

\,,) 34 2.19 1.82 0.37 91.7 93.3 1.022 Horizontal Downstream weir 
~ 35 2.93 2.44 o.49 93.9 96.9 1.017 Horizontal " " 

36 J.69 J.08 0.61 95.9 100.6 1.009 Horizontal " " 
37 4.J8 J.64 0.74 97.2 l~.O 1.009 Horizontal " " 
J8 5.54 4.49 1.05 98.7 109.3 1.007 Horizontal .. .. 
39 6.49 5.11 1.38 99.4 113.7 0.995 Horizontal .. " 
40 7.61 5.95 1.66 99.9 119.6 0.997 Horizontal - " 
41 J.46 1.84 1.62 88.7 101.3 0.921 0.00759 Downstream sluice open 

19.1mm 

42 4.JJ 2.70 1.63 91.5 1o6.6 0.915 0.00758 " " " 
\ 



. . 
SUBCRITICAL FLOW PROFILES EXCEPT WERE STATED 

Weir No. 1. Channel Width .. 0.1016 m Crest Height :80.0 mm Weir Length =0.6096 m 

TEST UPSTREAM SIDE SPILL 
DEPTH AT 

BED SLOPE DOWNSTREAM DEPTH AT 428 mm 
VISCOCITY REMARKS 

No. DISCHARGE DISCHARGE DISCHARGE UPSTREAM DOWNSTREAM -6 
01 I/• o. I/• 02 

,,. ENDOFWEIR OF WEIR '110 kg/m• 

y1 mm 
Y3 "'"' 

·- 43 5.33 _3.67 1.66 93.9 112.5 0.913 0.00758 Downstream sluice open 
19.1mm 

44 6.21 4.47 1.74 95.4 117.7 0.909 0.00758 " " " 
45 6.50 4.71 1.79 95.6 119.4 o.889 0.00753 " " .. 
46 7.50 5.67 1.83 95.7 125.7 0.881 0.00758 .. " " 

48 5.86 4.75 1.11 97.2 117.4 0.870 0.00758 Downstream weir 

Lo> 49 5.20 4.32 o.88 96.6 114.o o.868 0.00758 " " 
~ 50 4.56 3.85 0.71 95.9 111.J o.868 0.00758 " " 

51 J.77 J.24 0.53 94.6 107.7 o.866 0.00758 " " 

52 J.o6 . 2.62 o.44 92.8 1d+.1 o.866 0.00758 It " 

53 2.60 2.23 0.37 91.6 101.7 o.864 0.00758 " " 

:A lJ.42 2.39 11.0J 111.9 85.3+ o.862 0.00758 Supercritical flow 

55 7.58 5.82 1.76 98.8 122.6 0.909 0.00379 Downstream sluice open 
19.1mm 

.56 6 • .56 4.8J l.7J 97.2 116.8 0.901 0.00379 " " " 

57 5.77 4.14 1.6J 96.2 112.2 0.895 0.00379 It " " 
' ' 

+ Depth at downstream e~d of weir, -, 2 , mm. 



SUBCRITICAL FLCM PROFILES EXCEPT WHERE STATED 

Weir No. 1. Channel Width .. 0.1016 m Crest Height = 80.0 mm Weir Length= o.609fu 

TEST UPSTREAM SIDE SPILL 
DEPTH AT 

BED SLOPE DOWNSTREAM DEPTH AT 428 VISCOCITY REMARKS 

""" No. DISCHARGE DISCHARGE DISCHARGE UPSTREAM DOWNSTREAM -6 
01 ,,. a. ,,. 

Q2 l/1 END OF WEIR OF WEIR V 10 kg/m1 

'1 mm 
1'3 ll'ffl 

58 4.8) · 3.17 1.66 94.5 106.7 0.893 0.00379 Downstream sluice open 
19.1mm 

59 4.07 2.46 1.61 92.5 102.2 o.889 0.00379 " " " 
60 3.33 1.80 1.53 89.7 97.5 0.885 0.00379 " .. " 
61 14.25 2.59 11.66 115.0 85.4+ 1.o84 0.00379 Supercritical flow 

\,.) • 
8: 

I 

: 

\ 

' 
I 

' 
, + Depth at downstrea.."ll end of weir, y 2, m.11. 
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SUECRITICAL FLOW PROFILES. 

Weir No. 2. Channel Width.., 0.1016 ,,:_ Crest Height =118.0 mm 

TEST UPSTREAM SIDE SPILL 
DEPTH AT 

DOWNSTREAM DEPTH AT 428 mm 
VISCOCITY 

No. DISCHARGE DISCHA~E DISCHARGE UPSTREAM DOWNSTREAM -6 
01 1/s a. I/a 02 

,,. END OF WEIR OF WEIR Y 10 kg/ms 

'1 
mm 

Y3 "'m 

62 3.68 . 1.85 1.83 129.0 134.5 1.0..54 

63 3.95 2.07 1.88 129.9 135.9 1.087 
64 4.95 3.05 1.90 lJJ.6 141.2 1.071 

65 6.02 4.07 1.95 136.9 146.3 1.o65 
66 6.79 4.80 1.99 138.9 149.9 1.o60 

67 7.31 .5.32 1.99 140.4 1.52.3 1. 050 

68 7.74 5.71 2.03 141.5 1_54.4 l.Od+ 

69 . 9.83 7.79 2.0l 145.8 163.2 1.002 

70 8.44 6.42 2.02 143.2 1.57.8 1.044 

l 

\ 

Weir Length= 0.6096m 

BED SLOPE REMARKS 

0.00379 Downstream sluice open 
19.1mm 

0.00379 " " .. 
0.00379 " " " 
0.00379 " " .. 
0.00379 " " " 
0.00379 " " " 
0.00379 " .. " 
0.00379 " " " 
0.00379 " " •• 

. 



SUPERCRITICAL FLOH PROFILES. 

Weir No .. J. Channel Width ... 0.1016 m Crest Height = 36.0 mm Weir Length= 0.6096m 

TEST UPSTltEAM SIDE SPILL DOWNSTREAM DEl'TH AT DEPTH AT VISCOCITY BED SlOPE REMARKS 

No. DISCHARGE DISCHARGE DISCHARGE UPSTREAM DOWNSTREAM -6 
01 l/1 0. l/1 02 l/1 END Of WEIR END OF WEIR y)_Q kg/ma 

y1 nun Y2 mm 

71 13.20 . 6.20 7.00 105.0 46.2 1.123 Horizontal Upstream.flow subcritical 
72 11.69 5.24 6.45 98.0 44.7 1.129 Horizontal .. .. .. 
73 10:03 4.15. 5.88 90.5 42.7 1.121 Horizontal " " " 
74 8.03 2~91 5.12 79.2 41.6 1.112 Horizontal " .. " 
75 9.37 · 3.74 ·5.63 86.6 42.6 1.098 Horizontal II " " 
76 10.86 4.77 6.09 94.7 43.6 1.092 Horizontal .. .. " 

\,.,) 

~ 77 12~64 5.63 7._01 96.2 47.0 1.1)5 Horizontal Upstream flow supercritical 
sluice open_ll6mm 

I 

78 3:2.59 4.64 · 7.95 - 80.7 48.1 1.117 Horlzontal Upstrea~ flow supercritical 
sluice open 98mm 

79 12.53 J.69 8.84 69.9 49.0 1.109 Horizontal Upstream flow supercritical 
sluice open 8lr • .5mm 

132 13.82 6.37 7.45 lo6.7 46.o 1.oo4 0.00376 Upstream flow subcrltical 
lJJ lJ.11 5.98 7.13 102.8 46.o 1.035 0.00376 .. " " 
1_34 12.25 5.43 6.82 99.4 45.2 1.017 0.00376 .. " .. 
135 11.42 4.86 6.,56 95.7 44.o 0.960 0.00376 .. .. " 
136 I 10.41 4.21 6.20 90.5 4J.1 1.076 0.00J76 " " " 



SUPERCRITICAL FLOW· PROFILES ' 

Weir No. J. Channel Width.,. 0.1016 m Crest Height = J6.o mm Weir Length= 0.6096m 

TEST UPSTREAM SIDE SPlll DOWNSTREAM DEPTH AT DEPTH AT VISCOCITY BED SlOPE REMARKS 

No. DISCHARGE DISCHARGE DISCHARGE UPSTREAM DOWNSTREAM -6 
01 ,,. ow ,,. 

02 
,,. ENDOFWEIR ENO OF WEIR vlO kg/m• 

y1 mrn Y2 ftlffl 

137 9.47 3.63 5.84- 85.5 42.5 1.055 0.00376 Upstream flow subcritical 
138 12.63 5.14 7.49 89.0 46.6 1.032 0.00376 Upstream flow supercritical 

. sluice open 116mm • 
139 12.52 4.24 8.28 76.2 47.7 1.022 0.00376_ Upstream flow supercritical 

sluice open 98mm. 
140 12.60 'J;J2 9.28 68.0 48.o 1.017 0.00376 Upstream flow supercritical 

sluice open 84-.5mm. 

& 
141 14.-01 6.23 7.78 105.5 47.2 1.06) o.oo694 Upstream flow subcritical 
142 13.27 5.-81 7.46 lOJ.O 46.7 .1.di-2 o.00694 " " " 
14) 12.16 5.14 7.02 97.4 45.8 1.di-5 o.00694 " " n 

144 11.32 4.66 6.66 93.1 44.9 1.027 o.oo694 " " " .. 
145 10.33 4.0J 6.30 88.4 43.9 1.007 o.oo694 " " " 
146 9.29 3.40 5.89 83.5 42.4 0.997 I o.00694 . .. " "· 
147 12.50 4.75 7.75 85.2 47.4 1.014 o.oo694 Upstream flow supercritical 

sluice open 116mm. 
148 12.50 J.82 8.68 73.5 48.1 1.019 o.oo694 Upstream flow supercritical 

' sluice open 98mm. i 

·. . 



SUPERCRITICAL FLOW 
0

PROFILES 

Weir No. J. Channel Width ... 0.1016 m Crest Height =J6.o mm Weir Length= o.6096m 

TEST UPSTltEAM SIDE SPlll DOWNSTREAM DEPTH AT DEPTH AT VISCOCITY BED SLOPE REMARKS 

No. DISCHARGE DISCHARGE DISCHARGE UPSTREAM DOWNSTREAM -6 o, ,,. ow ,,. 
02 

,,. END OF WEIi ENO OF WEIR ~10 kg/m• 

y1 rnm y2 rnm 

149 12.47 .3.05 9.42 66.2 48.4 1.002 o.oo694 Upstream.flow supercritical 
sluice open 84.5mm. 

, 

. 

$ . 
I 

. 

. 
! 

\ 
·, 

\ 
\ 



SUBCRITICAL FLOW PROFILES 

. . 

Weir No. 4 Channel Width= 0.1016 m Crest Height = 79.5 mm Weir Length= 0.4572m 

TEST UPSTREAM SIDE SPILL 
DEPTH AT 

BED SLOPE DOWNSTREAM DEPTH AT 505 mm 
VISCOCITY REMARKS 

No. DISCHARGE DISCHARGE DISCHARGE UPSTREAM DOWNSTREAM -6 
01 

,,. a. I/• 02 1/s ENDOFWEIR OF WEIR YlO kg/m• 

yt mm 
Y3 .,m 

80 .3.09 ·l.49 1.60 92.4 97.9 1.o87 0.00366 Downstream sluice open 
19.1mm. 

81 4.44 2.82 1.62 98.4 107.4 1.079 0.00366 .. .. .. 
82 5.24 .3.60 1.64 101.6 112.9 1.076 0.00366 .. .. .. 
83 5.86 4.15 1.71 103.6 117.1: 1.07.3 0.00366 .. .. .. 
84 6.22 · 4.47 1.75 104.8 119.1: 1.068 0.00366 " .. " 

\.,) 

~ 85 6.69 4.9.3 1.76 106.4 122.3 1.060 0.00366 " .. " 
86 7.27 5.49 1.78 108.0 125.7 1.055 0.00366 " " " 
87 7.74 5.9.3 1.81 109.6 128.7 1.050 0.00366 " .. .. 
88 8.10 6.91 1.19 11.3.6 132.5 1.057 0.00366 Downstream sluice open 

12. 7mm. 

89 5.30 4.15 1.15 104.2 115.5 1.055 0.00366 n .. n 

90 4.29 J.16 . 1.1.3 100.4 109.0 1.052 0.00366 " n n 

91 .3 • .52 2 • .39 1.1.3 97.2 103.5 1.050 0.00366 " " ff 

92 2.62 1.50 1.12 92.8 97.4 1.o47 0.00366 " " n 

9.3 5.88 4.72 1.16 95.9 119.0 1.045 0.00366 n " " 



SUBCRITICAL FLOW PROFILES 

Weir No. 4 Channel Width ... 0.1016 m Crest Height =79-5 mm Weir Length =0.4572 m 

11:ST UPSTREAM SIDE SPILL 
DEPTH AT 

BED SLOPE DOWNSTP.EAM DEPTH AT 505 mm 
VISCOCITY REMARKS 

No. DISCHARGE DISCHARGE DISCHARGE UPSTREAM DOWNSTREAM -6 
01 l/1 Qw l/1 02 l/1 END OF WEIR OF WEIR V 10 kg/ma 

y1 mm 
Y3 .. m 

94 7.47 · 6.29 1.18 111.2 128.4 1.019 0.00366 Downstream sluice open 
12. '7mm. 

95 8.23 5.91 · 2.32 107.8 130.3 1.012 0.00366 Downstream sluice open . 
25.4mm. 

96 7.45 5.14 2.31 105.8 125 • .3 1.009 0.00366 II " " 
97 6.35 4.07 2.28 102.6 118.2 1.007 0.00366 II " n 

'-'> 98 5.24 3.07 2.17 98.8 110.4 1.007 0.00366 II " " 
~ 99 4.37 2.27 2.10 95.6 104.4 l.~ 0.00366 n " II 

100 . 3.55 1.48 2.07 91.9 98.5 1.00} 0.00366 II " " 
101 2.87 1.31 1.56 90.9 93.6 1.076 Horizontal Downstream sluice open 

19.1mm. 

102 4.29 2.72 1.57 97.7 lC>l.l 1.071 Horl.zontal " " n 

103 4.83 J.24 1.59 99.8 107.8 1.057 Horizontal. n n II 

l()'+ 6.14 4.45 1.69 104.2 115.8 1.052 Horizontal n " n 

105 7.20 5.47 1.73 107.6 122.1 1.050 Horizontal " " n 

1o6 8.0J 6.28 1.75 110.8 127.8 1.045 Horizontal " " " 
\ 



SUBCRITICAL FLOW PROFILES -

Weir No. 4. Channel Width ... 0.1016 m Crest Height = 79.5 mm Weir Length= o.4572 m 

TEST UPSTREAM SIDE SPILL 
DEPTH AT 

BED SLOPE DOWNSTREAM DE'1H AT 505 VISCOCITY REMARKS 

DISCHARGE "'"' No. DISCHARGE DISCHARGE UPSTREAM DOWNSTREAM -6 
01 

,,. Ow ,,. 
02 

,,. ENDOFWEIR OF WEIR vlO kg/ms 

'1 
mm 

Y3 """ 
107 3.22 .1.56 1.66 90.5 102.0 1.029 0.00713 Downstream sluice open 

19.1mm • 

108 . 4.35 2.69 1.66 95.6 110.0 1.027 0.00713 " .. " 
109 5.20 3.52 1.68 98.7 116.0 1.024 0.00713 " .. " 
110 6.16 4.37 1.79 101.7 121.8 1.014 0.00713 " " " 
111 7.00 5.17 1.83 1~.o 127.J 1.009 0.00713 " " " 

\.,) 

~ 
112 7.53 5.66 1.87 106.4 130.6 0.999 0.00713 " " " 

' 
r 

' 
\ . 
I 



.I 

WEI:R NO. 4. 

SUPPLEMENTARY RESULTS I TEST NOS. 101 TO 112. 

Depth 76.2 mm 
Reading No. Downstream of' 

Weir. mm 

101 94.1 

102 lo'+.l 

lOJ 107.6 

lo'+ 115.2 

105 121.1 

lo6 125.8 
-

107 99.1 

108 lo6.8 

109 112.1 
-

110 117.7 

111 122.6 

112 125.8 

___ ,__.. 

373 



SUBCRITICAL FLOW PROFILES 

Weir No. 5. Channel Width ... 0.1016 m Crest Height :80.5 mm Weir Length:: O. 762~ 

TEST UPSTREAM SIDE SPILL 
DEPTH AT 

BED SLOPE DOWNSTREAM DEPTH AT 352 mm 
VISCOCITY REMARKS 

No. DISCHARGE DISCHARGE DISCHARGE UPSTREAM 
DOWNSTREAM -6 

01 I/• ow '" 02 I/• END Of WEIR OF WEIR Y 10 kg/m• 

y1 mm 
Y3 mm 

llJ 4.25 ·2-59 1.66 90.0 104.8 0.976 0.00713 Downstream sluice open 
19.1mm. 

114 5.20 3.51 · 1.69 91.3 110.4 0.976 0.00713 " .. " 
115 5.96 4.17 1.79 91.5 114.3 0.976 0.00713 II .. " 
116 7.09 5.19 1.90 90.9 121.2 0.976 0.00713 n n " 
117 7.54 5.63 1.91 90.7 123.5 0.974 0.00713 " .. " 

\.,) 

~ 
119 J.74 2.15 1.59 90.1 99.4 0.988 0.00356 n H " 
120 4.58 2.94 1.64 91.4 104.1 0.988 0.00356 " .. II 

121 5.40 3.70 1.70 93.1 108.3 0.985 0.00356 " H " 
122 6.08 4.35 1.73 93.2 112.0 0.983 0.00356 " " II 

123 6.69 4.89 1.80 93.6 115.3 0.983 0.00356 .. " " 
124 7.29 5.43 1.86 92.9 119.2 0.979 0.00356. " n " 
125 7.73 5.85 1.88 92.9 121.8 0.976 0.00356 • n " " 
126 J.02 1.46 1.56 89.5 92.4 0.993 Horizontal " " " 
127 4.36 2.78 1.58 92.6 99.9 0.993 Horizontal n " " 
128 5.34 3.72 1.62 94.J 105.2 0.990 Horizontal n " n 



SUBCRITICAL FLOW PROFILES 

Weir No. 5. Channel Width.., 0.1016-n Crest Height = 80.5 mm Weir Length= o. 762cm 

DEPTH AT 
BED SLOPE UMARKS TEST UPSTREAM SIDE SPILL DOWNSTREAM DEPTH AT 352 mm 

VISCOClfY 

No. DISCHARGE DISCHARGE DISCHARGE UPSTREAM DOWNSTREAM -6 
01 

,,. o. ,,. 
02 I/• ENDOFWEIR OF WEIR YlQ li.g/m• 

y1 mm 
Y3 ..... 

129 6.13 . 4.43 1.70 94.6 109.1 0.988 Horizontal Downstream sluice open 
19.1mm. 

130 6.81 5.~ 1.77 94.6 113.1 0.981 Horizontal " .. .. 
lJl 7.49 5.70 1.79 94.5 117.1 0.972 Horizontal " " " 

\.) 

~ 
I 

' 

·, 

\ 



(b) Longitudinal Surface Profiles. 

.--

3'76 



\,) 

·-::j 

WEIR NO. 1 

Chai nage, ins 
Reading Depth,rmn 

No. 

16 
Chainage,ins 

Depth,mm 

Chainage,ins 
Reading Depth ,mn 

No. 
Chainage,ins 

19 
Depth,mm 

Chainage,ins 
Reading Depth,mn 

No. 

21 
Chai nage, ins 

Oepth,mm 

+ Start ~ Velr 
I End.a£ Veir 

76 

-
108 

100.6 

76 

-
108 

94.5 

76 

-
108 

96.9 

LONGITUDINAL PROFILE CO-ORDINATES 

78 80 82 84 86 88 

- - - - .. -
110 112 114 116 118 12of 

l()!f..o 1()!.f..1 105.1 106.) Lo6.6 l0'7.'.3 

78 80 82 84 86 88 

- - - - - -
110 112 114 116 118 12of 

95.5 95.7 96.f 96.9 97.0 97.7 

78 80 82 84 86 88 

- - - - - -
110 112 114 116 118 12cf 

97.8 98.1 99.0 99.2 99.a 100.0 

90 92 94 95+ 98 100 102 104 106 

- - 95.5 94.7 'A-7 94.3 97.3 u:2.5 LOO.) 

122 124 126 128 130 132 134 136 138 

1a,.7 -- - .. - - . - - -
90 92 94 96+ 98 100 102 104 106 

- - 91.3 91.1 90.7 92.5 92.9 9).0 94.6 

122 124 126 128 130 132 134 136 138 

98.2 - . - - - - - - - -
90 92 94 . 96 + 98 100 102 104 106 

- -- 9.3.7 93.0 93 • .5 94-.l 95.8 95.2 95.9 

122 124 126 128 130 132 134 136 138 

100.0 ~oo.6 1.00.5 100.3 100.7 100.s 101.0 101.0 100.7 

• 



~ 

~ 

UlR BO. ·1 
; .· 
Chainage,ins 

Reading Depth,rrm 
No. 

Chainage,ins 
24 Depth,mm 

Chainage,ins 
Reading Depth,rrm 

No. 
Chainage,ins 

29 
Depth,mm 

Chainage,ins 
Reading Depth,mm 

No. 
Chainage,ins 

J2 Depth,mm 

+ Start or Weir 

I End· of Weir 

76 

-
108 

lQJ.9 

76 

-
108 

1o6.6 

76 

-
108 

97.4 

LONGITUDINAL PROFILE CO-ORDINATES 

78 80 82 84 86 88 

- - - - - -
110 112 114 116 118 1201 

105.5 10,S.6 106.7 107.8 108.6 ;1.09.0 

78 80 82 84 86 88 

- - - - - - -
110 112 114 116 118 120,. 

1C1/.7 109.1 108.9 109.8 109.4 lll.l 

78 80 82 84 86 88 

- - - - - -
110 112 114 116 118 120,. 

98.c 98.6 99.4 99.5 99.9 100.0 

90 92 94 · 95+ 98 100 102 104 106 

-- - 97.1 96.8 96.3 96.6 100.1 103.9 102.6 

122 124 126 128 130 132 134 136 138 

109.4 109.4 109.9 110.0 110.0 110.1 uo.o 110.2 110.0 

90 92 94 96 + 98 100 102 104 106 

- - 99.1 98.6 97.3 99.~ l~.c 106.0 l~.o 

122 124 126 128 130 132 134 136 138 

110.9 lll.) uo.9 111.1 111.4 m . .s m • .5 Lll • .5 111.4 

90 92 94 . 96+ 98 100 102 104 106 

- - 94.4 ~-3 94.0 95.5 96.2 97.0 97.4 

122 124 126 128 130 132 134 136 138 

99.8 99.8 100.) 100.1 lOO.) 100.0 100.1 100.1 100.3 



\,,) 

~ 

· WEI.R XO. l 

Chai nage, ins 
Reading Depth,mm 

No. 

3.S 
Chainage,ins 

Depth,mm 

Chainage,ins 
Reading Depth ,mm 

No. 
Chainage,ins 

J8 Depth,mm 

Chainage,ins 
Reading Depth,mm 

No. 
Chainage,ins 

4Z 
Depth,mm 

+ Sta..-t. ~ Velr 

I End~ Weir 

76 

-
108 

95.s 

76 

-
108 

10.5.3 

76 

-· 
108 

97.8 

LONGITUDINAL PROFILE CO-ORDINATES 

78 80 82 84 86 88 

- - - - - - . 
110 112 114 116 118 120 ,-

96-! 96.6 96.9 97.2 97.3 97.3 

78 80 82 84 86 88 

- - - - - -
• 

110 112 114 116 118 120 ,-

105.9 10S.8 107.3 108.0 108.6 lo3.8 

78 80 82 84 86 88 

- - - - - - . 
110 112 114 116 118 120 ,-

99.0 99.4 100.2 101.8 1ce.2 103.1 

90 92 94 96+ 98 100 102 104 106 

- - 94.2 93.9 9'-f,.) 94.9 95.2 9.5.6 9.5.8 

122 124 126 128 130 132 134 136 138 

97.6 97.5 97.4 97.6 97.6 97.8 97.5 97.4 97.5 

90 92 94 96+ 98 100 102 104 106 

- - 98.9 98.5 97.6 98.9 101.7 102.6 102.6 

122 124 126 128 130 132 134 136 138 

!109.l L08.9 109.j 109.l 109.1 109.? 109.1 109.2 109.5 

90 92 94 . 96"': 98 100 102 104 106 

- -. 91.3 91.1 91.,_ 93.5. 9',J.l 95.3 97.0 

122 124 126 128 130 132 134 136 138 

lOJ•! l()J.8 ld..5 ld+.2 1oi..7 ld+.7 105.1 1105.5 ll.o6.2 

• 



~ 

WEIR KO. 1 

Chainage,ins 
Reading Depth,mm 

No. 

4S 
Chainage,ins 

Depth,mm 

Chainage~ins 
Reading Depth,mn 

No. 

~ 
Chainage,ins 

Depth ,mm 

Chainage,ins 
Reading Depth,mm 

No. 
Chai nage, ins 

56 
Depth,mm 

+ Start of Weir 
I End or Weir 

76 

-
108 

.. 0.5.3 

76 

132.9 

108 

91.0 

76 

-
108 

10.s.o 

LONGITUDINAL PROFILE CO-ORDINATES 

78 80 82 84 86 88 

- - - - - . -- . 
110 112 114 116 118 1201" 

108.9 108.8 110.4 m.a 113.9 115.2 

78 80 82 84 86 88 

1)0.4 129 • .5 129.1 l,28.7 L27.9 126.9 

110 112 114 116 118 12ot 

88.7 87.2 86.4 85.2 sr..7 8).7 

78 80 82 84 86 88 

- - - - . - -
110 112 114 116 118 12of 

Lo8.,S 109.8 UO.l 11.2 ll2.8 llJ.4 

90 92 94 95+ 98 100 102 104 106 

- - --·· 94.1 93.9 ~-5 9'7.l 99.8 10.s.o 1.~.9 

122 124 126 128 130 132 134 136 138 

11.s • .s 116.:3 116.6 116.6 116.2 116.4 ll'l.2 117.8 U7~8 

90 92 94 96 + 98 100 102 104 106 

12.5.0 12J.8 121.2 117.9 11) • .) 107.8 .. 01.7 97.5 93.9 

122 124 126 128 130 132 134 136 138 

s,.,.7 S!J.9 86.' .. 85-: ... 87.8 87.4 86.5 87.0 86.6 

90 92 94 . 96 + 98 100 102 104 106 

- - 95 • .s 9.S-9 96 • .) 97.1 .00.2 106.1 106.:, 

122 124 126 128 130 132 134 136 . 138 

114.7 n4.9 U.S.) 115.1 ll,S.:S Ll,S.8 11,S.4 115.4 116.2 

• 



\,) 

~ 

WEIR HO. 1 

Chainage,ins 
Reading Depth,mm 

No. 
Chai nage, ins 

.59 
Depth,mm 

Chainage,ins 
Reading Depth,mn 

No. 
Chainage,ins 

61 
Depth,mm 

Chainage,ins 
Reading Depth,111ll 

No. 
Chainage,ins 

Depth,mm 

+ Start of Weir 

f Em of Weir 

75 

-
108 

96.7 

76 

142.4 

108 

90.1 

76 

108 

LONGITUDINAL PROFILE CO-ORDINATES 

78 80 82 84 86 88 

- - - - - -
110 112 114 116 118 120 t 

97.5 97.9 98.8 99.3 100.1 100.6 

78 80 82 84 86 88 

il.)9.1 LJ6.J L,34.o LJZ•.S Jl.l 129.0 . 
110 112 114 116 118 12c/ 

88.2 86.6 8.5.6 8J.7 8J.7 8J.,5 

78 80 82 84 86 88 

. 
110 112 114 116 118 120 ,-

90 92 94 9t 98 100 102 104 105 

- - 92.1 91.4 92.1 93.5 9.5.1 9.5 • .5 96.2 

122 124 126 128 130 132 134 136 138 

100.7 101.1 100.8 0.01.1 ~01.7 LOI.. 7 01.8 101.s 101.7 

90 92 94 96 ~ 98 100 102 104 106 

127.5 125.7 122.7 u9.a U4.J .. 08.o 102.4 97.2 92.9 

122 124 126 128 130 132 134 136 138 

83.9 85.3 86.J 88.2 88.2 88.1 87.0 87.6 89.6 

90 92 94 . 96 + 98 100 102 104 106 

122 124 126 128 130 132 134 136 138 

• 



' 

-

~ 

WEIR NO. 2 

Chai nage, ins 
Reading Depth,mm 

No. 
Chainage,ins 

63 
Depth,mm 

Chainage,ins 
Reading Depth,rTlll 

No. 
Chainage,ins 

66 
Depth,mm 

Chainage,ins 
Reading Depth,mn 

No. 
Chai nage, ins 

Depth,mm 

+ Start-of Weir 
I End or Weir 

· 76 

-
108 

1.32.1 

76 

-
108 

14J.8 

76 

108 

LONGITUDINAL PROFILE CO-ORDINATES 

78 80 82 84 86 88 

- - - - - -
110 112 114 116 118 120 T 

132.6 l)J.C 133.2 133.7 134.4 1)4.6 

78 80 82 84 86 88 

- - - - - -
110 112 114 116 118 120 f 
L4,.5.2 14..5.3 146.1 146.2 146.8 147.9 

78 80 82 84 86 88 

110 112 114 116 118 120 f 

. . 

90 92 94 g{ 98 100 102 104 106 

- - 129.2 L29.4 129.6 LJ0.2 131.0 131.2 lJl.8 

122 124 126 128 130 132 134 136 138 

1)4.3 1)4.6 tl.J4. 9 1.3.5.4 1.3.5.4 13.5.4 13.5 • .5 lJ,S.6 135.7 

.,. 
90 92 94 96 98 100 102 104 106 

- - LJ7.8 lJ7.,5 LJ7.J .. 39.6 141.,S 141.7 142.8 

122 124 126 128 130 132 134 136 138 

148.4 148.9 L48.8 149.) 49.2 L49.4 149.3 149.8 149.4 

90 92 94 . 96.,. 98 100 102 104 106 

122 124 126 . 128 130 132 134 136 138 

'• 

• 



\.,) 

& 

WEIR NO. '3 

Chainage,ins 
Reading Depth,nm 

No. 
Chainage,ins 

71 
Depth,mm 

Chainage,ins 
Reading Depth ,nm 

-No. 
Chainage,ins 

72 Oepth,mm 

Chainage,ins 
Reading Depth,11111 

No. 
Chainage,ins 

7J Depth ,mm· 

+ Start ot Weir 
·f End of Weh-

76 

135.0 

108 

.59.4 

76 

128.J 

108 

56.1 

76 

113.5 

108 

52.1 

LONGITUDINAL PROFILE CO-ORDINATES 

78 80 82 84 86 88 

132.7 1)2.J 131.6 129.8 L27.5 L24.4 

110 112 114 116 118 12of 

55.1 52.7 49.8 47.9 46.7 46.2 

78 80 82 84 86 88 

126.0 ~3.3 121.9 ua.9 Ll7.J 114.9 

110 112 114 116 118 120 f 

52.1 .50.0 49.1 47.0 4.5.8 44.7 . 
78 80 82 84 86 88 

lll.7 w.o LlO.5 ~OJ-2 .. 08.) 1o6.J 

110 112 114 116 118 1201 

49.4 47.4 46.2 44.1 4J.~ 42.7 

90 92 94 96.,. 98 100 102 104 106 

121.7 117.4 -U2.·2 105.0 96.3 87.7 78.4 n.o 64.4 
, 

122 124 126 128 130 132 134 136 138 

45.6 45.7 45.8 46.7 48.2 .so.a .so.a 48.J 47.4 

90 92 94 96-+- 98 100 102 104 106 

112.3 108.6 103.9 98.0 9().0 81.7 7.3.2 64.8 59.8 

122 124 126 128 130 132 134 136 138 

~-0 44.2 44.6 46.o 47.4 48.9 48.1 46.l 46.o 

90 92 94 . 96 + 98 100 102 104 106 

lot4-.) 100.7 96.6 90.5 82.7 74.8 66.1- 6o.l 55.) 

122 124 126 · 128 130 132 134 136 138 

42 • .5 42.9 44.l 45.5 47.0 45.8 44.5 44.1 45.9 



.-...,. 

~ 

WErB 10. J 

Chainage,ins 
Reading Depth,rrnn 

No. 
Chainage,ins 

74 Depth,mm 

Chainage,ins 
Reading Depth,rrnn 

No. 
Chainage,ins 

15 
Depth,mm 

Chainage,ins 
Reading Depth,nrn 

No. 

76 
Chainage,ins 

Depth,mm 

+ Start of Veir 

I End of Weir 

76 

101.1 

108 

48.1 

76 

uo.7 

108 

.50.6 

76 

1121.0 

108 

53.7 

LONGITUDINAL PROFILE CO-ORDINATES 

78 80 82 84 86 88 

99.0 98.4 97.8 96.9 96.J 93.8 

110 112 114 116 118 12(/ 

46.2 44.6 4J.6 42.J 42.0 41.6 

78 80 82 84 86 88 

109.9 109.8 Lo8.2 Cfl.) 10.5.7 1ce.7 

110 112 114 116 118 12ot 

48.6 46.6 45.3 4J.8 4J.O 42.6 

78 80 82 84 86 88 

us.a U6.1 ll4.7 UJ.l lll.2 109.4 

110 112 114 116 118 120 f 

50.7 48.7 46.8 45.9 !44.1 4J.6 

90 92 94 g(t 98 100 102 104 106 

91.2 87.7 ~.) 79.2 73.7 66.,S 59.5 S4.4 ,Sl.O 

122 124 126' 128 130 132 134 136 138 

41.5 4J.1 4J.J 44.o 44.1 44.2 44.o 44.6 46.o 

90 92 . 94 96.., 98 100 102 104 106 

99.9 96.2 91.a 86.6 79.4 71.4 64.2 58.l S4.2 
122 124 126 128 130 132 134 136 138 

42,7 4J.) 44.4 4,S.4- ~6.1 45.0 44.3 "4.5 ~5-9 

90 92 94 . 96+ 98 100 102 104 106 

l(Yl.4 L~.4 99.9 ~-7 87.2 78.9 71.3 64.1 157.7 
122 124 126 128 130 132 134 136 138 

4J.l 4J.4 44.4 46.o 47.1 46~5 ~,.1 14,S.l ff.5.J 



\.,) 

8: 

WEtB RO. '3 

Chai nage, ins 
Reading Depth,mm 

No. 
Chainage,ins 

71 
Depth ,mm 

Chainage,ins 
Reading Depth,nm 

No. 
Chainage,ins 

78 Depth ,mm 

Chainage,ins 
Reading Depth,mm 

No. 

79 
Chainage, ins 

Depth,mm 

+ Start ot Veir · 

I End of Ve1r 

76 

97.6 

108 

59.7 

76 

79.0 

108 

61.1 

76 

67.4 

108 

.58.1 

LONGITUDINAL PROFILE CO-ORDINATES 

78 80 82 84 86 88 

97.4 99.0 100.8 101.6 101.8 101.8 . 
110 112 114 116 118 1207 

55 • .5 53.3 .50.3 48.8 47.4 47.0 

78 80 82 84 86 88 

79.1 79.3 79.3 79.5 79.4 79.6 . 
110 112 114 116 118 120,. 

,58.2 55.4 ,z.6 50.6 49.3 48.1 

78 80 82 84 86 88 

67.5 67.8 68.o 67.8 67.7 67.9 

110 112 114 116 118 12of 

56.9 ,54.8 52.9 31.1 50.0 49.0 

90 92· 94 96+ 98 100 102 104 106 

1C2.0 l~.o 100.0 96.2 91.7 m..a 71.5 n.2 6,1,.7 

122 124 126 128 130 132 134 136 138 

46.3 46.o 46.1 46.9 48.5 49.6 50.7 49.6 47.9 

90 92 94 96 T 98 100 102 104 106 

80.6 so.7 80.7 80.7 78.7 75.6 . V,1.8 68.1 6,S.l 

122 124 126 128 130 .132 134 136 138 

47.1 47.2 47.) 48.1 49.2 50.6 52.7 ,z.o ,50.2 

90 92 94 96 + 98 100 102 104 106 

69.0 70.4 70.3 69.9 68.) 66.8 65.0 6.3.5 6o.o 

122 124 126 128 130 132 134 136 138 

48.8 48.9 49.o 49.1 49.2 .,Sl.4 5.3.9 .5).) .51.8 

• 



~ 
°' 

WEIR '10. J 

Chainage,ins 
Reading Depth,mm 

No. 
Chainage,ins 

1)2 
Depth,mm 

Chainage,ins 
Reading Depth,mm 

No. 
Chainage,ins 

l)J 
Depth,mm 

Chainage,ins 
Reading Depth,mm 

No. 

1.)4 
Chainage,ins 

Depth,mm 

+ Start 0£ Weir 

f End of Weir 

76 

136.2 

108 

59.3 

76 

130.7 

108 

_58.8 

76 

122.2 

108 

57.J 

LONGITUDINAL PROFILE CO-ORDINATES 

78 80 82 84 86 88 

129.7 129.1 126.7 125.5 12).) 120.7 

110 112 114 116 118 1207 

55.0 52.5 .50.4 48.8 47.1 46.o 

78 80 82 84 86 88 

127.0 124.o 122.8 120.~ 119.! 111.1 

110 112 114 116 118 1201-

~.9 42.0 49.9 48.J 46.9 46.o 

78 80 82 84 86 88 

120.4 us.a 1118.J 1117.0 !1.16.2 114.2 

110 112 114 116 118 1207 

53.7 51.1 48.9 47.J 46.2 45.2 

90 92 94 95+ 98 100 102 104 106 

1.19.5· 116.7 ll.2.5 10S.7 98.) 00.6 78.7 70.2 6J.2 

122 124 126 128. 130 132 134 136 138 

45.4 4,5.) 46.4 47.0 50.4 .50 • .5 48.) 47.3 47.0 

90 92 94 96 + 98 100 102 104 106 

11.5.3 112.1 108.0 102.8 ~-.7 86.4 78.2 10.1 64.1 

122 124 126 128 130 132 134 136 138 

45.4 4,S.2 45.4 46 • .s ~7.9 ~.6 ~9.1 47.8 46.6 

90 92 94 . 96 + 98 100 102 104 106 

112.4 109.1 105.1 99.4 91.6 83.2 75.4 68.1 62.2 

122 124 126 128 130 132 134 136 138 

44.6 44.7 44.9 4.5.9 47.1 48.8 48.8 46.1 45.9 

• 



~ 
"",J 

WEIR iito. J 

Chainage,ins 
Reading Depth,mm 

No. 
Chainage,ins 

135 
Depth,mm 

Chainage,ins 
Reading Depth,nm 

No. 

1:36 
Chainage,ins 

Depth,mm 

Chainage,ins 
Reading Depth,nm 

No. 
Chainage,ins 

137 
Oepth,mm 

+ Start of Veir 

f. End of We1r 

76 

118.0 

108 

55.3 

76 

115.2 

108 

53.2 

76 

103.7 

108 

.51.2 

LONGITUDINAL PROFILE CO-ORDINATES 

78 80 82 84 86 88 

n5.7 u5.1 114.3 113.1 112.0 uo.4 . 
110 112 114 116 118 120 t 

51.8 49.6 47.8 46.6 4.5.0 44.o 

78 80 82 84 86 88 

LlJ.7 llJ.2 111.8 10}.7 103.2 106.0 

110 112 114 116 118 120 ,-

.50.3 48.4 46.8 45.2 44.1 43.1 

78 80 82 84 86 88 

lo6.8 105.4 103.5 101.a 100 • .5 98.4 

110 112 114 116 118 120 t 

48.8 47.1 45.6 44.J 42.9 42.5 

90 92 94 96+ 98 100 102 104 106 

lo3.2 105.2 101.1 95.7 88.1 79.9 71.6 64.5 59.2 

122 124 126 128 130 132 134 136 138 

4J.8 4J • .s 44.4 45.5 47.2 48.1 46.8 4.5.2 !4-5.1 

90 92 94 96 T 98 100 102 104 106 

103.4 LOO.S 95.9 90.s SJ.J 75.6 68.5 61.6 _ 56.5 

122 124 126 128 130 132 134 136 138 

42.9 4J.l 4J.8 45.6 46.9 46.5 44.4 44.1 ~-9 

90 92 94 . 96+ 98 100 102 104 105 

96.2 93.7 90.4 8.5 • .5 79.2 72.2 64.8 59.1 '.';4.4 

122 124 126 128 130 132 134 136 138 

42.2 42.6 4J.6 44.6 45.7 4.5.4 4J.5 4J.4 44.2 

• 



\.,) 

~ 

WEIR NO. J 

Chainage,ins 
Reading Depth,mm 

No. 

1)8 
Chainage,ins 

Depth,mm 

Chainage,ins 
Reading Depth,nm 

No. 
Chainage,ins 

.139 
Depth,mm 

Chainage,ins 
Reading Depth,nm 

No. 

140 
Chai nage, ins 

Depth,mm 

+ Start af Weir­

/ End of Weir 

76 

89.9 

108 

60.) 

76 

74.6 

108 

59.J 

76 

66.o 

108 

,56.4 

LONGITUDINAL PROFILE CO-ORDINATES 

78 80 82 84 86 88 

90.J 90.2 91.2 92.2 93.1 9:3.0 

110 112 114 116 118 12ot 

56.0 .53.1 .51.0 49.0 47.4 46.6 

78 80 82 84 86 88 

75.3 75.8 75.8 75.6 75.5 75.6 

110 112 114 116 118 12ot 

56.5 54,.4 .52.J 50.2 48.8 47.7 

78 80 82 84 86 88 

6.5.9 6.5.a 6,S.) 65.1 6..5 ~-9 

110 112 114 116 118 12of 

.54 • .5 SJ.2 .51.6 .50.3 48.7 48.o 

90 92 94 96 + 98 100 102 104 106 

92.9 92.) 90.9 89.0 8.5.7 81.o 75.3 69.7 64 • .5 

122 124 126 128 130 132 134 136 138 

4.5.9 46.o 45.8 46.s 47.9 49.6 ,S0.2 48.5 47.J 

90 92 94 96 + 98 100 102 104 106 

75.7 76.3 76.6 76.2 75.0 72.4 69.4 6.5.J 62.6 

122 124 126 128 130 132 134 136 138 

47.) 47.4 47.4 47.9 49.0 .50.2 .51. 7 50.7 49.4 

90 92 94 96 + 98 100 102 104 106 

66.2 67 • .5 68.o 68.o 66.6 64.4 62.8 60.2 .sa.1 

122 124 126 128 130 132 134 136 138 

47 • .5 ~7.J 47.5 47.9 48.6 .50.0 51.8 .52.1 50.7 

• 



'c$ 
\0 

VEUl BO. l 

Chainage,ins 
Reading Depth,nm 

No. 
Chainage,ins 

141 
Depth,mm 

Chainage,ins 
Reading Depth,nm 

No. 

142 
Chainage,ins 

Depth ,mm 

Chainage,ins 
Reading Depth,nm 

No. 

14) 
Chainage,ins 

Depth,mm 

+ Start 0£ Weir 

f End of Weir 

76 

128.2 

108 

59 • .5 

76 

126.1 

108 

.59.6 

76 

:124.J 

108 

.57 • .5 

LONGITUDINAL PROFILE CO-ORDINATES 

78 80 82 84 86 88 90 

12.5.1 123.J 122.7 122.a 121.1 120.6 u1.1 

110 112 114 116 118 1207 122 

55.7 53.2 .51.0 49.5 48.4 47.2 45.7 

78 80 82 84 86 88 90 

124.9 124.9 124.6 123.7 121.6 119.6 116.4 

110 112 114 116 118 12of 122 

56.0 .52.6 .50.4 49.0 47.7 46.7 45.9 

78 80 82 84 86 88 90 

121 • .s 120.4 ua • .5 116.J n4.J 112.4 109.8 

110 112 114 116 118 1201 122 

53.9 .51 • .3 49.2 47.9 46.8 4.5.8 45.1 

92 94 95+ 98 100 102 104 106 

U4. 1 - lll.C 105.,! 98.) 89.) 79.2 71.1 .64.2 

124 126 128 130 132 134 136 138 

4,S.6 46.l 47.9 49.3 .50.8 49.2 47.6 47.) 

92 94 96+ 98 100 102 104 106 

112.9 103.4 103.0 9.5.1 - 86.5 1a.1 71.1 65.0 

124 126 128 130 132 134 136 138 

45 • .5 4.5.7 46.6 47.8 49.7 49.8 47.9 46.7 

92 94 95+ 98 100 102 104 106 

106.6 102.J 97.4 90.2 82.J ?4.6 68.o 62.1 

124 126 128 130 132 134 136 138 

44.8 45.1 45.8 47.1 48.6 48.8 46.9 45.8 

• 



-

\..) 

'8 

)lE[R NO. J 

Chainage,ins 
Reading Depth,mm 

No. 

144 
Chainage,ins 

Depth,mm 

Chainage,ins 
Reading Depth,mm 

No. 

145 
Chainage,ins 

Depth,mm 

Chainage,ins 
Reading Depth,mm 

No. 

146 
Chainage,ins 

Depth,mm 

+ Start of Weir 
I End or Weir 

76 

U8.1 

108 

55.6 

76 

109.4 

108 

.53.6 

76 

99.9 

108 

50.9 

LONGITUDINAL PROFILE CO-ORDINATES 

78 80 82 84 86 88 

U6.o 114.2 ll2.C 110.2 lo8.l 106.7 

110 112 114 116 118 120 f 

.52.2 50.1 48.2 46.9 45.9 44.9 

78 80 82 84 86 88 

~o6.6 105.0 l~.2 102.7 101.8 100.4 

110 112 114 116 118 120 f 

50 • .5 48.7 47.1 46.1 44.9 4J.9 

78 80 82 84 86 88 

98.5 97.9 97.3 96.6 95.:3 94.5 . 
110 112 114 116 118 120 T 

48.9· 47.4 45.8 44.4 43.5 42.4 

90 92 94 95+ 98 100 102 104 106 

10' ... ) 101.6 97.8 93.1 86.5 78.9 7l.6 64.9 59.6 

122 124 126 128 130 132 134 136 138 

44.4 44.1 44.) 4.5.1 46.7 48.2 47.8 4.5.8 44.9 

90 92 94 96+ 98 100 102 104 106 

98.7 96.2 9.3.2 88.4 82.5 75.6 68.) 62.) 51.1 

122 124 126 128 130 132 134 136 138 

42.8 4J.) 43 • .5 4J.8 46.2 46.9 46.4 44.7 44.1 

90 92 94 . 96T 98 100 102 104 106 

93.4 90.9 87.8 8.3.5 11.a 71.4 64.) S9.4 ~-5 

122 124 126 128 130 132 134 135 138 

42.2 42.6 4).2 44.o 45.3 4.5.:3 4.3.9 ~).4 4J.8 

• 



-. 

\,.,) 

';9 

WEIR RO. J 

Chai nage, ins 
Reading 

No. 
Depth,mm 

147 
Chainage,ins 

Depth,mm 

Chainage,ins 
Reading Depth,nm 

No. 

148 
Chainage,ins 

Oepth,mm 

Chainage,ins 
Reading Oepth,llll1 

No. 

149 
Chainage, ins 

Oepth,mm 

-+ Start o~ Weir 

f End or Weir 

76 

86.4 

108 

60.3 

76 

72.3 

108 

.58.6 

76 

64.6 

108 

55.5 

LONGITUDINAL PROFILE CO-ORDINATES 

78 80 82 84 86 88 

86.2 86.1 86.l 87.0 as.2 aa.s 
110 112 114 116 118 120 t 

,56.8 53.7 .51.2 49.4 48.2 47.4 

78 80 82 84 86 88 

72.6 7).0 72.9 72.8 72.9 73.1 

110 112 114 116 118 120,. 

55.6 53.9 .52~0 .5().6 49.1 48.l 

78 80 82 84 86 88 

64.4 64.4 64.J 63.6 6J.4 6J.9 

110 112 114 116 118 12of 

.54.3 52.5 51.5 .50.3 49.0 48.4 

90 92 94 96+ 98 100 102 104 106 

83.6 87.6 86.7 8.5.2 82.l 78.2 ?4.1 68.7 (h.5 

122 124 126 128 130 132 134 136 138 

46.4 46.4 46.7 47.1 48.2 49.7 .50.8 49.4 47.8 
I 

90 92 94 95+ 98 100 102 104 106 

7).1 73.3 73.5 73.5 72.3 70.5 67.5 64.7 60.9 

122 124 126 128 130 132 134 136 138 

48.l 47.4 47.7 48.2 49.2 so.1 .51.7 .so.a 49.5 

90 92 _ 94 _ 96 + 98 100 102 104 106 

6J.6 65.7 65.7 66.2 (A.7 63.7 61.4 6o.o 57.7 

122 124 126 128 130 132 134 136 138 

47.7 47 • .5 47.7 48.2 4-8.6 49.7 .51.2 52.1 .51 • .5 

• 



(c) Transverse Surface Profiles. 
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Transverse Sun"ace Profile Coordinates 

Subcrl tical Profile s Case II 

Reading No. 24. Depth in mlll. 

Station Distance frau back face of Weir, u. 

. 

Chaina.ge 
ins. 0 

.. 

+ 96 9.5.4 

100 9.3.0 

10,. 97 • .3 

109 99.2 

ll2 100.7 

116 102.9 

I- 120 110.6 

+ . Start of Weir 

/- End of Weir 

2.5 .so 15 

9.5.8 96.8 91.7 

95.0 96.6 99.0 

101.6 103.9 l<>l.6 

102 • .5 103.9 .. 106.0 

lo'-f..6 10,S.6 106.8 

106 • .5 107.a 109.2 

109.0 109.0 109 • .5 

100 

99.1 

99.9 

10'-f.. 6 

107 • .3 

108.2 

109.6 

109.5 

.... ----



Transverse Surface Profile Coo't"dinatea 

Supercritical Profile I Case I 

Beading No. l4J. Depth in llllle 

Station 
Distance f'ral back face ot Weir, u. 

Chainage 
ins. 0 

+ 96 94.3 

100 6,S.6 

1a.. .59.2 

108 55.3 

112 52.4 . 

116 49.1 

I 120 45.7 

+ start of Weir 

f End of Welr 

25 50 15 

95.9 97.4 98.4 

71.2 &.) 84.9 

64.o 68.o 70.7 

,56.6 s,.5 ,SS.6 

,52.4 S]..) 50 • .s 
-

49.7 47.9 47 • .5 

4,S.9 4,S.8 45.2 

100 

99.0 

86.) 

71.2 

60.o 

52.4 

48.1 

45.7 

---~·,-
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Weir No. 1. PERFORMANCE CF THE MATHZMATICAL MODEL: SUBCRITICAL FLOW, CASE II. 

TEST 
UPSTREAM DISCHARGE a, 1/, SIDE SPILL DISCHARGE Ow 1/s UPSTREAM DEPTH 

No •. 
measured computed "/., error meolu red computed % error measure.I computed 

15 6.590 6.307 -4.29 4.JlO 4.027 -6.57 95.40 90.96 
16 5.940 5.796 -2.42 J.740 J.596 -J.85 94.90 91.41 

17 5.)40 5.251 -1.67 J.180 3.091 -2.80 93.80 91.31 
18 4.630 4.601 -0.63 2.530 2.501 -1.15 92.40 90.72 

19 4.190 4.170 -o.48 2.130 2.110 -o.94 91.10 90.05 
20 3.530 J.467 -1.78 1.900 1.837 -J.J2 91.10 89.89 

21 4.270 4.184 -2.01 2.620 2.5J4 -3.28 93.30 91.49 

22 4.560 4.420 -J.07 2.900 2.760 -4.8J st,..10 91.86 

23 5.400 5.193 -J.83 3.690 J.48J -5.61 95.90 92.58 

24 5.940 5.711 -J.86 4.210 J.981 -5.44 97.10 92.69 

25 6.4JO 6.145 -4.4J 4.680 4.J95 -6.09 97.20 92.48 

26 7.020 6.616 -5. 75 . 5.240 4.8J6 -7-71 97.90 91.83 

27 7.460 7.098 -4.85 5.670 5.3o8 -6.38 99.50 90.61 

28 6.660 6.247 -6.20 5.430 5.017 -7.61 100.20 93.80 

29 5.990 5.66J -5.46 4.810 4.483 -6.80 99.10 94.24 

JO 5.340 5.084 -4.79 4.200 J.9'-14 -6.10 97.80 94.20 

r1 """ 

% error 

-4.65 
-J.68 
-2.65 
-1.82 
-1.15 
-1.JJ 
-1.94 
-2.38 
-J.46 
-4.54 
-4.86 
-6.20 
-8.93 
-6.39 
-4.90 
-3.68 



Weir No. 1. PERFORMANCE OF THE MATHEMATICAL MODELs SUBCRITICAL FLOW, CASE II. 

TEST 
UPSTREAM DISCHARGE o1 l/1 SIDE SPILL DISCHARGE Ow l/1 UPSTREAM DEPTH ,, """ 

No. 
measured computed % error meosv red computed % error measured computed 

0
/,. error 

31 4.700 4.330 -7.87 3.600 3.230 -10.28 96.80 93 • .56 -3.35 

32 · 3.880 3.714 -4.28 2.790 2.624 - 5.95 94.50 92 • .52 -2.10 

\ 
33 3.020 . 2.927 -J.08 1.920 1.827 - 4.84 91.60 90.42 -1.29 

J4 ,2.190 2.072 -5-39 1.820 1.702 - 6.48 91.70 90.73 -1.06 

35 2.930 2.769 -5.49 2.440 2.279 - 6.60 93.90 92.49 -1.50 

36 J.690 J.494 -5-31 3.080 2.884 - 6.36 95.90 93.80 -2.19 

37 4.380 4.169 -4.82 J.6'+0 J.429 - 5.80 97.20 94 • .53 -2.75 

~ 
~ 

J8 5 • .540 5.251 -5.22 4.490 4.201 - 6.44 98.70 94.55 -4.20 

39 6.490 6.125 -5.62 5.110 4.745 - 7.14 99.40 93.49 -5.95 

40 7.610 7.109 -6.58 5.950 5.449 - 8.42 99.90 90.93 -8.98 

41 J.460 J.416 -1.27 1.840 1.796 - 2.39 88.70 87.32 -1..56 

42 4.JJO 4.207 -2.84 2.700 2.577 - 4.56 91.50 89.03 -2.70 

4J 5.330 5.123 -J.88 J.670 J.46J - 5.64 93.90 89.91 -4.25 

44 6.210 5.944 -4.28 4.470 4.2d} - 5.95 95.40 89.5.3 -6.15 

45 6.500 6.214 -4.40 4.710 4.424 - 6.07 95.60 -81.05 -6.85 

46 7.500 7.037 -5.51 5.670 5.257 - 7.28 95.70 86.10 -10.0.3 



\,J 

~ 

Weir No. 1. PERFORMANCE OF THE MATHEMATICAL MODEL1 SUBCRITICAL FLOW, CASE II. 

TEST 
UPSTREAM DISCHARGE 

No. 
meosured computed 

48 5.860 5.608 
49 5.200 4.939 
50 4.560 4.391 
51 3.770 J.662 

52- 3.060 2.980 

53 2.600 2.520 

55 7.580 7.098 
56 6.560 6.272 

57 5.770 5.531 
58 4.830 4.703 

59 4.070 3.982 
60 J.JJO 3.225 

: 

Mean 
Standard Deviation 

o, ,,. 

% error 

-4.JO 
-5.02 
-J.71 
-2.86 
-2.61 
-3.08 
-6.36 
-4.J9 
-4.14 
-2.63 
-2.16 
-J.15 

-J.99 
1.63 

SIDE SPILL DISCHARGE 

meosured computed 

4.750 4.498 
4.320 4.059 
3.850 3.681 
J.240 3.132 
2.620 2 • .540 
2.230 2.150 
5.820 5.338 
4.8)0 4.:;42 
4.140 3.901 
3.170 J.04J 
2.460 2.372 
1.800 1.695 

. 
i 

ow ,,. 

% error 

-5.31 
-6.04 
-4.39 
-3.JJ 
-J.05 
-J.59 
-8.28 
-5.96 
-5.77 
-4.01 

-3.58 
-5.83 

-5.41 
1.90 

UPSTREAM DEPTH 

measured computed 

97.20 91.55 
96.60 92.21 
95.90 92.35 
94.60 91.96 
92.80 90.87 
91.60 89.89 
98.80 88.62 
97.20 90.81 
96.20 91.53 
94.50 90.94 
92.50 89.97 
89.70 88.36 

y
1 

mm 

°lo error 

~5.81 
-4 • .54 
-3.70 
-2.79 
-2.08 
-1.87 

-10.30 
-6.57 
-4.85 
-J.77 
-2.74 
-1.49 

-4.05 
2.42 

._ 
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Weir No. 2. PERFORMANCE OF THE MATHEMATICAL MODELi SUBCRITICAL FLOW, CASE II. 

TEST 
1/PSTREAM DISCHARCI: 

No. 
measured computed 

62 3.680 3.543 
63 3.950 J.820 
64 4.950 4.768 
65 6.020 5.767 
66 6.790 6.499 
67 7.310 6.974 
68 7.740 7.420 
69 9.8.30 9.199 
70 8.440 8.098 

. 

Mean 
Standard Deviation 

o, ,,. 

% •rror 

-3-72 
-J.29 
-3.68 
-4.20 

-4.29 
-4.60 
-4.13 
-6.42 
-4.05 

-4.26 
0.90 

SIDE SPILL DISCHARGE 

m•o•u red computed 

1.850 1.713 
2.070 1.940 
3.050 2.868 
4.070 3.817 
4.800 4.509 
5.320 4.984 
5.710 5.390 
7.790 7.159 
6.420 6.078 

o,., 1/s 

¾ error 

-7.41 
-6.28 
-5.97 
-6.22 
-6.06 
-6.32 
-5.60 
-8.10 

-5.33 

-6.J7 
0.87 

UPSTREAM DEPTH 

measured computed 

129.00 127.76 
129.90 128.63 
133.60 131.72 
136.90 1J4.11 
138.90 135.48 
140.40 136.28 
141.50 136.82 
145.80 138.38 
14J.20 137.65 

r, "'"' 

. 

% error 

-0.96 
-0.98 
-1.41 
-2.c» 
-;:.46 
-2.93 
-J.Jl 
-5.09 
-J.88 

-2.56 
1.39 



Weir No. 4. PERFORMANCE OF THE MATHEMATICAL MODEL: SUBCRITICAL FLCM, CASE II. 

UPSTREAM DISCHARGE o, .,. SIDE SPILL DISCHARGE ow ,,. UPSTREAM DEPTH Y1 mm 
UST 

No.. 
"'easured computed % error measured computed % error measured con1puled °lo error 

80 3.090 3.105 o.49 1.490 1.505 1.01 92.40 90.15 -2.44 

81 4.440 4.401 -o.88 2.820 2.781 -1.38 98.40 94.73 -3.73 
82 5.240 5.213 -0.52 3.600 3.573 -0.75 101.60 95.72 -5.79 
83 5.860 5.876 0.27 4.150 4.166 0.39 103.60 97.20 -6.18 

84 6.220 6.194 -0.42 4.470 4.444 -0.58 ldl-.80 97.33 -7.13 

85 6.690 6.669 -0.31 4.930 4.909 -o.43 106.40 97.43 -8.43 

86 7.270 7.170 -1.38 5.490 5.390 -1.82 108.00 97.07 -10.12 

87 7.740 7.603 -1.77 5.930 5.793 -2.Jl 109.60 96.18 -12.24 

8 88 8.100 7.920 -2.22 6.910 6.730 -2.60 llJ.60 97.85 -lJ.86 
89 5.300 5.299 -0.02 4.150 4.149 -0.02 ldl-.20 98.61 -5.36 
90 4.290 4.283 -0.16 3.160 3.153 -0.22 100.40 96.56 -3.82 

91 3.520 3.469 -1.45 2.390 2.339 -2.13 97.20 94.05 -J.24 

92 2.620 2.623 0.11 1.500 1.503 0.20 92.80 90.55 -2.42 

93 5.880 5.853 -o.46 4.720 4.693 -0.57 95.90 99.29 3.53· 

94 7.470 7.315 -2.07 6.290 6.135 -2.46 111.20 99.21 -10.78 

95 8.230 7.989 -2.93 5.910 5.669 -4.oS 107.80 92.28 -14.40 



Weir No. 4. PERFOBMANCE OF THE MATHEMATICAL MODEL: SUBCRITICAL FLOW, CASE II. 

TEST 
UPSTREAM DISCHAR<U Qt ,,. SIDE SPILL DISCHARGE ow 1/, UPSTREAM DEPTH 

'1 "'"' 

No. 
measured computed % error measured computed % error measured computed °lo error 

96 7.450 7.J46 -1.40 5.140 5.036 -2.02 105.80 94.72 -10.47 

97 6.350 6.361 0.17 4.070 4.081 0.27 102.60 95.39 -7.03 

98 5.240 5.212 -0.53 3.070 J.o42 -0.91 98.80 94.J4 -4.51 

99 4.370 4.3.54 -0.37 2.270 2.2.54 -0.70 95.60 92.44 -3.31 

100 3.550 3.586 1.01 1.480 1.516 2.43 91.90 89.75 -2.34 

101 2.870 2.896 0.91 1.310 1.336 1.98 90.90 90.19 -0.78 

102 4.290 4.307 o.4o 2.720 2.737 0.63 97.70 95.57 -2.18 

§ 
lOJ 4.830 4.858 0.58 -3.240 3.268 o.86 99.80 96.91 -2.90 

ld-J. 6.140 6.111 -o.47 4.450 4.421 -0.65 lo4.20 98.53 -5.44 

105 7.200 7.o64 -1.89 5.470 5.334 -2.49 107.60 98.58 -8.JS 

lo6 8.030 7.883 -1.83 6.280 6.133 -2.34 110.80 97.16 -12.31 

107 3.220 3.328 3.35 1.560 1.668" 6.92 90.50 90.01 -0 • .54 

108 4.350 4.408 l.JJ 2.690 . 2. 748 2.16 95.60 93.71 -1.98 

109 5.200 5.285 1.63 3.520 J.605 2.41 98.70 95.55 -J.19 

110 6.160 6.198 0.62 4.370 4.408 0.87 101.70 96.15 -5.46 

111 7.000 7.010 0.14 5.170 5.180 0.19 1o4.oo 95.82 -7.87 



~ 

~ 

Wet r No. 4. PERFORMANCE OF THE MATHEMATICAL MODELs SUBCRITICAL FLOW, CASE II. 

TEST 
UPSTREAM DISCHARGE 

No. 
measured computed 

112 7.530 7.485 

' 

Mean 
Standard Deviation 

01 
,,. 

% error 

-0.60 

-0.32 
1.27 

SIDE SPILi. DISCHARGE 

meo1u red computed 

5.660 5.615 

I 

I 
I 

ow l/1 

% error 

-0.80 

I 

-0.27 
2.m 

UPSTREAM DEPTH Y1 

measured computed 

106.40 94.80 

"'"' 

% error 

-10.90 

- 5.94 
4.24 



Weir No. 5. PERFORMANCE OF THE MATHEMATICAL MODEL: StlBCRITICAL FLOW, CASE II. 

UPSTREAM DISCHARGE a, •I• SIDE SPILL DISCHARGE Ow l/1 UPSTREAM DEPTH Y1 mm 
TEST 

No. 
measured computed % error measured computed % error measured con1puted % error 

113 4.250 4.257 0.16 2.590 2.597 0.27 90.00 86.50 -J.89 
114 5.200 5.153 -0.90 3.510 3.463 -1.34 91.30 86.70 -5.d-J. 

- 115 5.960 5.785 -2.94 4.170 3.995 -4.20 91.50 85.97 -6.d-J. 
116 7.090 6.751 -4.78 5.190 4.851 -6.53 90.90 82.98 -8.71 ·, 

117 7 • .540 7.020 -6.90 5.630 5.110 -9.24 90.70 80.59 -11.15 
119 · J. 740 3.810 1.87 2.150 2.220 3.26 90.10 87.67 -2.70 
120 .4.580 4.601 o.46 2.940 2.961 0.71 91.40 88 • .36 -3.33 
121 5.400 5.299 -1.87 3.700 3.599 -2.73 93.10 88.33 -5.12 
122 6.080 5.877 -3.J4 4 • .350 4.147 -4.67 93.20 87.82 -5.77 a 
123 6.690 6.378 -4.66 4.890 4.578 -6.J8 93.60 86.79 -7.28 
124 7.290 6.908 -5.24 5.430 5.wB -7.03 92.90 84.95 -8.56 
125 7.730 7.217 -6.0-r 5.850 5 • .337 -8.77 92.90 83.20 -10.44 
126 J.020 3.170 4.97 1.460 1.610 10.27 89.50 88.17 -1.49 

127 4.360 4.412 1.19 2.780 2.832 1.87 92.60 90.30 -2.48 

128 5.340 5.311 -0 • .54 3.720 J.691 -0.78 94.JO 90.71 -3.81 

129 6.130 5.973 -2.56 4.4JO 4.273 -J • .54 94.60 90.33 -4.51 



§ 

Weir No. 5. PERFORMANCE OF THE MATHEMATICAL MODELs SUBCRITICAL FLOW, CASE II. 

TEST 
UPSTREAM DISCHARGE 

No. 
measured computed 

130 6.810 6.600 

131 7.490 7.155 

: 

Mea."1 
Standard Deviation 

01 
,,. 

% error 

-J.08 
-4.47 

-2.18 
3.15 

SIDE SPILL DISCHARGE 

meosurttd computed 

5.0'+0 4.830 
5.700 5.365 

I 

o. ,,. 

% error 

-4.17 
-5.88 

-2.71 
4.82 

UPSTREAM DEPTH 

measured computed 

~.60 89.42 

~.50 88.06 

Y1 mm 

0
/o • rror 

-5.48 
-6.81 

-5.70 
2.71 



. 
PERFOBMANCE OF THE MATHil1.ATICAL MODEL: SUPERCRITICAL FLCM, CASE I: 

Weir No. J. NO ALLOWANCE FOR CURVATURE • 

TEST 
DOWNSTREAM DISCHARGE 02 ,,. SIDE SPILL DISCHARGE o,., I/a DO\'VNSU EAM DEPTH y2 "'"' 

No. 
measured computed "/o error 1"eaaured computed % error measured computed "/o error 

71 7.000 7.622 8.89 6.200 5.578 -10.03 46.20 48.09 4;09 

72 6.450 7.025 8.91 5.240 4.665 -10.97 44.70 46.77 4.63 

73 5.880 6.JJ7 7.77 4.150 3.693 -11.01 42.70 45.23 5.93 
74 5.120 5.471 6.86 2.910 2.559 -12.06 41.60 43.26 3.99 ·, 

75 5.630 6.061 7.66 3.740 3.309 -11.52 ·42.60 44.59 ll.67 

76 6.090 6.682 9.72 4.770 4.178 -12.41 43.60 45.99 5.48 

132 7.450 7.925 6.38 6.370 . 5.895 - 7.46 46.oo 48.44 5.30 

133 7.130 7.661 . 7.45 5.980 5.449 - 8.88 46.oo 47.85 4.02 
~ 

~ 1J4 6.820 7.313 7.23 5.4JO 4.937 - 9.08 45.20 47.07 4.14 

135 6.560 6.978 6.37 4.860 4.442 --8.60 44.00 46.29 5.20 
136 6.200 6.561 5.82 4.210 3.849 - 8.57 43.10 45.37 5.27 
1J7 5.840 6.165 5.57 J.6JO 3.305 - 8.95 42.50 44.45 4.59 
141 7.780 8.o69 3.71 6.230 5.94-1 - 4.64 47.20 48.52 2.80 

142 7.460 7.767 4.12 ·5.810 5.50.3 - 5.28 46.70 47.85 2.46 

143 7.020 7.338 4.53 5.140 4.822 - 6.19 45.80 46.87 2.34 
144 6.660 7.00} 5.17 4.660 4.Jl6 - 7.38 44.90 46.09 2.65 



£ 

PERFORMANCE OF THE MATHEMATICAL MODEL: SUPERCRITICAL FLCYw, CASE I: 
Weir No. J. 

TEST 
DOWNSTREAM DISCHARGE 

No. 
meaaured cam puled 

145 6.300 6.591 -
146 .5.890 6.140 

. 

Mean 
Standard Deviation 

02 1/, 

% error 

4.62 
4.24 

6.39 
1.80 

NO ALLOWANCE FOR CURVATURE. 

SIDE SPILi. DISCHARGE 

111easu red comp.,ted 

4.030 3.739 
J.400 3.150 

I 

ow ,,. 

% error 

- 7.22 
- 7.35 

. 

- 8.76 
2.27 

DOWNSTREAII\ 

measured 

43.90 
42.40 

DEPTH Y2 

con1p.,ted 

45.12 
44.o6 

mm 

°lo error · 

2~78 
J.92 

4.13 
1.12 



g 
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PERFORMANCE OF THE"MATHEMATICAL MODEL: SUPERCRITICAL FLOW, CASE IV: 
Weir No. '.3. 

TEST 
DOWNSTREAM. DISCHARGE 

No. 
measured computed 

77 7.010 7.527 
-

78 7.950 8.119 
79 8.840 8.826 

138 7.490 7.794 
139 8.280 8.385 
140 9.280 9.076 
147 7.750 7.908 
148 8.680 8.586 · 
149 9.420 9.157 

; 

Mean 
Standard. Deviation 

02 ,,. 

% error 

7.38 
2.13 

-0.16 
4.06. 
1.27 

-2.20 
2.04-

-1.08 
-2.79 

1.18 
3.21 

NO ALLOWANCE FOR CURVATURE. 

SIDE SPILi. DISCHARGE 

n,eo1ured computed 

5.630 5.113 
4.640 4.471 
3.690 3.7()!.J. 
5.140 4.836 
4.240 4.135 
3.320 3.524 
4. 750. 4.592 
J.820 3.914 
3.050 J.JlJ 

ow ,,. 

% error 

- 9.18 
- 3.64 

0.38 
- 5.91 
- 2.48 

.6.14 

- 3.33 
2.46 

· 8.62 
. 

- 0.77 
5.73 

DOWNSTREAM DEPTH 

measured con,puted 

47.00 47.77 
48.10 48.23 
49.00 48.26 
46.60 47.79 
47.70 48.06 
48.oo 48.08 
47.40 47.63 
48.10 47.92 
48.40 47.74 

y2 """ 

°lo error 

1.64 
0.27 

-1.51 
2.55 
0.75 
0.17 
o.49 

-0.37 
-1.36 

0.29 
1.30 

' 



§ 

Weir No. 3. 
PERFORMANCE OF THE MATHEMATICAL MODEL, SUPERCRITICAL FLOW, CASE Is 

WITH ALLOWANCE FOR CURVATURE. 

DOWNSTREAM DISCHARGE 02 ,,. SI.OE SPILL DISCHARGE ow ,,. DOWNSTREAM DEPTH 
y~ """ TEST 

No. 
measured computed 0/o error 111eo111 red computed % error measured con1puled °lo error 

71 7.000 7.366 5.23 6.200 5.8)4 - 5.90 46.20 47.31 2.40 
72 6.450· 6.822 5.76 5.240 4.868 - 7.10 44.70 46.14 3.22 
73 5.880 6.165 4.85 4.150 3.865 - 6.87 42.70 44.65 4.57 
74 5.120 5.350 4.49 2.910 2.680 - 7.90 41.60 42.97 3.29 
75 5.630 5.931 5.3'+ ·3. 740 3.439 - 8.05 42.60 44.20 3.76 
76 6.090 6.508 ·6.86 4.770 4.352 - 8.76 43.60 45.50 4.36 

132 7.450 7.661' - 2.83 6.370 6.159 - 3.31 46.oo 47.63 3 • .54 
133 7.130 7.432 - 4.24 5.980 5.678 - 5.05 46.oo 47.12 2.43 
13'+ 6.820 7.133 4.59 5.430 5.117 - 5.76 45.20 46.59 3.09 
1135 6.560 6.796 J.60 4.860 4.624 -.4.86 44.oo 45.71 J.89 
1136 6.200 6.401 J.24 4.210 4.009 - 4.77 43.10 44.80 J.94 
1137 5.840 6.d-1-9 3.58 J.630 J.421 - 5.76 42.50 44.08 3.71 
1141 7.780 7.827 - 0.60 6.2JO 6.183 

I 

- 0.75 47.20 47.75 1.17 
:142 7.460 7 • .540 - 1.07 5.810 5.730 - l.J8 46.70 47.12 0.90 
143 7.020 7.096 - 1.08 5.140 5.064 - 1.48 45.80 46.19 0.85 
144 6.660 6.867 3.11 4.660 4.453 - 4.44 44.90 45.70 1.78 

\ 



g 
\() 

Weir No. '.3. 
PERFORMANCE OF THE MATHEMATICAL MODEL: SUPERCRITICAL FLOW, CASE Is 

WITH ALLOWANCE FOR CURVATURE. 

TEST 
DOWNSTREAM DISCHARGE 

No. 
measured computed 

145 6.300 6.458 
' 

146 5.890 6.044 

. 

i 

Mean 
Standard DeviatiDn 

02 ,,. 

0/o error 

2.51 
2.61 

J.64 
1.71 

SIDE SPILL DISCHARGE 

meo•vred computed 

4.030 3.872 
J.400 J.246 

I 

o.., l/1 

"lo error 

- J.92 
- 4.53 

.. 

. 

- 5.03 
2.30 

DOWNSTREAM DEPTH 

measured con1pvted 

43.90 44.66 
42.40 43.79 

y~ "'"' 

"/o • rror 

1.73 
3.28 

2.88 
1.18 



e 
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Weir No. 3. 
PERFORMANCE OF THE MATHEMATICAL MODEL: SUPERCRITICAL FLOW, CASE IVs 

WITH ALLOWANCE FOR CURVATURE. 

DOWNSTREAM DISCHARGE 02 ,,. SIDE SPILL DISCHARGE ow ,,. DOWNSTREAM DEPTH y2 mn, 
TEST 

+ 
+ 

+ 
+ 

+ 
+ 

No. 
mea1ured computed 

77 7.010 7-Y+7 
78 7.950· 8.119 
79 8.840. 8.825 

138 7.490 7.671 
139 8.280 8.385 
140 9.280 9.075 
147 7.750 7.900· 
148 8.680 8.585 . 
149 9.420 9.1.56 

i 

Mean 
Standard Deviation 

% error 

4.81 
2.13 

- 0.17 
2.41 
1.27 

-·2.21 
2.d-1-

- 1.09 
- 2.80 

0.71 
2.47 

measured 

5.630 
4.640 

3.690 
5.140 
'4.240 
3.320 
4.750 
J.820 
3.050 

compu_ted 

5.293 
4.471 
3.705 
4.959 
4.135 
3.525 
4.592 
J.915 
J.J14 

I . 

¾ error 

- 5.98 
- J.64 

o.41 
- 3.52 
- 2.48 

6.17 
- J.JJ 

2.49 
8.66 

. 

I 

- 0.14 
4.97 

+ Curvature not significant-· no allowance made in computation. 

measured con1puled 

47.00 47.13 
48.10 47.92 
49.00 47.98 
46.60 47.31 
47.70 47.75 
48.00 48.08 
47.40 47.30 
48.10 47.62 
48.40 47.47 

°lo error 

0.28 
- 0.37 
- 2.08 

1.52 
0.10 

0.17 
- 0.21 
- 1.00 
- 1.92 

- 0.39 
1.13 

\ 



. (a) 

. (b) 

(c) 

APPENDIX IX 

Effect of Chan&ing the POGition ot the 

Starting Station. 

Eff'ect of Fixing tho Value ot the Surface 

Slope at the Upatreaa EM of the Weir. 

Effect of Using the Mamung F.qua.tion tor 

Coaputing the Friction Gradient. 

~-----
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(a) Effect of Changing the Position of th• 

Starting Station. 
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Vi:IR BO. 4. PEHF<BUNCB OF 'ffiB KATBliMATICAL MODEL 1. CRABGE II STAB'l!liG STATIOI POSITIOI. 

Test Measured Measured 
No. a, . Y1 

Vs mm 

101 2.870 90.90 
102 4.290 97.70 
10) 4.8JO 99.80 
104- 6.14o 1m-.20 
10.5 7.200 107.60 
lOS 8.QJO 110.80 

Hean 
Standard Deviation 

Ccmpl!ted Values: 
Storti ng 505 mm dis of weir 

o, 
Vs 

2.896 

4.307 
4.8.,58 
6.lll 
7.of.A. 
7.883 

¾error 

0.91 
o.4o 
o • .ss 

-0.47 
-1.89 
-l.8J 

-o.,a 
1.23 

Y1 
mm 

90.19 
95.57 
96.91 
9S • .5J 
98 • .58 
97.16 

' 

¾error 

-0.78 
-2.18 

-2.90 
-,5.44 
-8.JS 

-12.)1 

'· 

-,5.JJ 
4.J,S 

Computed Values : 
Starting 76.2mm d/s of weir 

o, 
1/s 

2.~2 

4.293 
4.81,5 
6.008 
6.9()6 

7 • .593 

¾error 

2 • .51 
0.07 

-O.Jl 

-2.15 
-4.08 
-,5.44 

-1.57 
2.92 

Y1 
mm 

90.23 

9.5.08 
96.2J 
97.52 

97.37 
96.14 

% error 

-0.74 
-2.69 
-J.,53 
-6.41 
-9 • .51 

-1J.2J 

-6.0J 
4.68 

·, 



{b) Effect of Fixins the Value of the Surface 

Slope at the Upstream Eni of the We1r. 

'\ 
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PERFOfu~ANCE OF THE MATIDMATICAL MODEL: EFFEX:T OF FIXING THE SURFACE 

Weir No. J. SLOPE AT THE UPSTREAM END OF THE WErR. 

TEST 
DOWNSTREAM DISCHARGE 02 ,,. SIDE SPILL DISCHARGE ow 1/, DOWNSTREAM DEPTH y2 IMI 

No. 
m•o•ured compuled 

71 7.000 7.366 
72 6.4.50· 6.822 
73 5.880 6.165 
74 5.120 5.350 
75 5.630 5.931 
76 6.090 6.508 
77 7.010 7.347· 
78 7.950 8.119 . 
79 8.840 8.825 

( 

Mean 
Standard Deviation 

0/o •rror 

5.23 
5.76 
4.85 
4.49 
5.34 
·6.86 
4.81 
2.13 

- 0.17 

4.37 
2.12 

meo1ured computed 

6.200 5.8J4 
5.240 4.868 
4.150 3.865 
2.910 2.680 
J.740 J.439 
4.770 4.352 
5.630 5.293 
4.640 4.471 
J.690 3.705 

% error 

- 5.90 
- 7.10 
- 6.87 
- 7.90 
- 8.05 
- 8.76 
- 5.98 
- J.64 

o.41 
. 

- 5.98 
2.83 

measured con1puled 

46.20 47.31 
44.70 46.14 
42.70 44.65 
41.60 42.97 
42.60 44.20 
43.60 45.50 
47.00 47.13 
48.10 47.92 
49.00 47.98 

°lo error 

2.40 
3.22 
4.57 
J.29 
J.76 
4.J6 
0.28 

- 0.37 
- 2.08 

2.16 
2.33 

. 
~ .. 
0 
I 

n 
(]) 
p, 
0 

r-1 
(/} 

';;I 
•r-1 
+> 
•r-1 
s:: 

or-I 

.c 
+>· 
or-I 
;:;: 
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PERFORMANCE OF THE l1ATHEMATICAL MODEL: EFFEX!T OF FIXING THE SURFACE 

Weir No. 3. SLOPE AT THE UPSTREAM END OF THE WEIR. 

UST 
DOWNSTREAM DISCHARGE 02 ,,. SIDE SPILi. DISCHARGE Ow I/a DOWNSUEAM DEPTH -.,

2 
1nm 

No. 
measured computed 

71 7.000 7.409 
72 6.450 6.829 
73 5.880 6.179 
74 5.120 5.344 
75 5.630 5.932 
76 6.090 6.512 
77 7.010 7.289 
78 7.950 8.119 · 
79 8.840 8.825 

; 

Mean 
Standard Deviation 

% error 

5.84 
5.88 
5.09 
4.38 
5.36 
6.93 
3.98 
2.13 

- 0.17 

4.38 
2.19 

measured 

6.200 
5.240 
4.150 
2.910 
3.740 
4.770 
5.680 
4.640 
3.690 

computed 

5.791 
4.861 
3.851 
2.686 
J.438 
4.J48 
5.351 
4.471 
.3. 705. 

0/o error 

- 6.60 
- 7.23 
- 7.20 
- 7.70 
- 8.07 
- .8.85 

- 4.96 
- J.fA 

o.41 
. 

- 5.98 
2.88 

measured cornputed 

46.20 47.37 
44.70 46.08 
42.70 44.67 
41.60 42.97 
42.60 44.20 
43.60 45.51 
47.00 47.13 
48.10 47.92 
49.00 47.98 

°lo error 

2.·53 
3.09 
4.61 
3.29 
J.76 
4.38 
0.28 

- 0.37 
- 2.08 

2.17 
2.33 

• 
U'J 
Q) 

~ 
,-f 
f/l 

~ 
•r-f 
+> 
o,-f 

s::: 
o,-f 

'O 

~ 
~ 
Q) 
E! 

.c: 
+> 
•r-f 
::;;i:: 



(c) Effect of Using the Ma.nning Equation for 

Computing the Friction Gradient. 
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Weir No. 1. PERFORMANCE OF THE MATH™ATICAL MODEL, sf COMPUTED FROM MANNING. 

TEST 
UPSTREAM DISCHARGE 01 ,,. SIDE SPllL. DISCHARGE Qw 1/s Ul'STR EAM DEPTH 

Y1 """ 

No. 
measured computed % error n,eosured computed % error mea1ured computed °lo error 

15 6.590 6.323 - 4.05 4.310 4.0'+J - 6.19 95.40 91.60 - 3.98 

16 5.940 5.808 - 2.22 3.740 J.608 - 3.53 94.90 91.88 - 3.18 

17 c; 340 5.260 - 1.50 3.180 3.100 - 2.52 93.80 91.65 - 2.29 ~· 
18 4.630 4.607 - 0.50 2.530 2.507 - 0.91 92.40 90.96 - 1.56 \ 

19 4.190 4.175 - 0.36 2.130 2.115 - 0.70 91.10 90.24 - 0.94 

20 3.530 3.468 - 1.76 1.900 1.838 - 3.26 91.10 89.99 - 1.22 

21 · 4;270 4.186 - 1.97 2.620 2.536 - 3.21 93.30 91.65 - 1.77 

e 
0) 

22 4.560 4.42) - J.00 2.900 2.763 - 4.72 94.10 92.05 - 2.18 

2J 5.400 5.199 - J.72 3.690 J.489 - 5.45 95.90 92.88 - 3.15 

24 5.940 5.720 - 3.70 4.210 3.990 - 5.23 97.10 93.10 - 4.12 

25 6.4JO 6.157 - 4.25 4.680 4.407 - 5.83 97.20 93.00 - 4.32 

26 7.020 6.631 - 5.54 5.240 4.851 - 7.42 97.90 92.55 - 5.46 
I 

27 7.460 7.118 - 4 • .58 5.670 5.328 - 6.03 99.50 91.68 - 7.86 

28 6.660 6.255 - 6.08 5.430 5.025 - 7.46 100.20 94.29 - 5.90 

29 5.990 5.669 - 5.36 4.810 4.489 - 6.67 99.10 94.58 - 4.56 

30 5.J40 5.087 - 4.74 4.200 3.947 - 6.02 97.80 94.44 - 3.44 



e 
'0 

Weir No. 1. PERFORMANCE OF THE MATHEMATICAL MODEL, sf COU'trrED FRCM MANNING. 

TEST 
UPSTREAM DISCHAR<H 

No. 
measured computed 

Jl 4.700 4.JJl 
32 3.880 3.714 

33 J.020 2.925 

J4 2.190 2.070 

35 2.930 · 2.768 
36 3.690 3.493 · 
37 4.380 4.169 
38 5.540 5.2.54 
39 6.490 6.134 
40 7.610 7.127 

: 

Mean 
Standard. Deviation 

01 ,,. 

% error 

- 7.85 
- 4.28 
- 3.15 
- 6.71 
- 5.53 
- 5.34 
- 4.82 
- 5.16 
- 5.49 
- 6.35 

- 4.15 
1.91 

SIDE SPILL DISCHARGE 

meo1ured computed 

3.600 3.231 
2.790 2.624 
1.920 l.825 
1.820 1.700 
2.440 2.278 
J.080 2.883 
J.640 3.429 
4.490 4.2o+ 
5.110 4.754 
5.950 5.467 

l 
! 

Qw l/1 

% error 

-10.25 
- 5.95 
- 4.95 
- 6.59 
- 6.6A 
- 6.40 
- 5.80 
- 6.37 
- 6.97 
- 8.12 

I 

- 5.51 
2.14 

UPSTREAM DEPTH 

measured computed 

96.80 93.72 
94.50 92.62 
91.60 90.47 
91.70 90. 74 
93.90 92.52 
95.90 93.88 
97.20 94.66 
98.70 94.81 
99.40 93.97 
99.90 91.96 

Y1 mm 

°lo error 

- 3.18 
- 1.99 
- 1.23 
- 1.05 
- 1.47 
- 2.11 
..; 2.61 

- J.94 
- 5.46 
- 7.95 

- J.J4 
1.97 

\ 



APPENDIX X 

Perform.a.nee of the M&th611atica.l Model 

uaing the Data ot Enzels am Gent111n1. 
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Wet r No. PERFORMANCE OF THE MATHEMATICAL MODEL, DATA BY ENGELS (SillCRITICAL FLOW, CASE II) 

TEST 
UPSTREAM DISCHARGE 01 ,,. SIi>£ SPILL DISCHARGE o,., 1/s UPSTREAM DEPTH 

'1 """ 

No. 
meosured computed % error measured computed 

0/o error meosured computed °lo error 

E4 14.700 14.198 - 3.41 3.500 2.998 .,. 14.34 110.00 110.59 0 • ..54 

E 5 14.700 13.908 - 5.39 4.400 3.608 - 18.00 101.00 100.35 -o.64 

E 7 125.500 146.980 17.12 23.400 44.880 91.79 180.00 177.33 -1.48 

E 9 180.000 180.,548 0.30 10.000 10._548 5.48 283.00 299.84 5.95 

ElO 180.000 182.375 1.32 14.000 16.375 16.96 285.00 389.36 1.53 

El2 153.500 155.936 1.59 31.JOO 33.736 7.78 356.00 355.64 -0.10 

El3 153.500 152.317 - 0.77 50.600 49.417 - 2.J4 297.00 298.34 o.45 
~ 
~ El4 153.500 152.198 - 0.85 56.J00 ..54.998 - 2.31 278.00 278.44 0.16 

El5 153.500 156.00J 1.6) 58.400 60.903 4.29 271.00 270.40 -0.22 

E16 153.500 156.995 2.28 60.100 63.595 5.82 276.00 266.10 -3.59 

El7 153.500 156.114 1.70 60.500 63.114 4.J2 266.00 264.69 -0.49 

El8 153.500 150.440 - 1.99 62.600 59 • ..540 - . 4.89 262.00 263.67 o.64 
El9 103.700 105.243 1.49 8.200 9.743 18.82 300.00 299.62 -0.lJ 

E20 103.700 1o8.3o8 4.44 10.700 15.308 43.07 290.00 291.40 o.48 

E21 lOJ. 700 108.101 4.24 14.800 19.201 29.74 278.00 279.60 0.58 

F22 103.700 n.11.297 7.33 17.400 24.997 43.66 271.00 270.93 -0.0J 



~ 

Weir No. PERFORMANCE OF THE MATHEMATICAL MODEL, DATA BY ENGELS (SUBCRITICAL FLCM, CASE II) 

TEST 
UPSTREAM DISCHARGE 

No. 
measured computed 

E2J 103.700 111..9n 
E24 103.700 114.074 
E2.5 103. 700 115.790 

r 

Mean 
Standard Deviation 

01 
,,. 

% error 

7.56 
10.00 

. 11.66 

3.17 
.5 • .53 

SIDE SPIU, DISCHARGE 

meosured computed 

18.900 26.741 
19.700 30.074 
20.000 32.090 

I 

Ow l/1 

% error 

41.49 
.52.66 
60.45 

.. 

20.23 
28.68 

UPSTREAM DEPTH 

mea•ured computed 

266.00 266.20 
262.00 263.86 
262.00 262.20 

Yt mm 

°lo error 

o.08 
0.71 
o.08 

0.24 
1.74 

._ 
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Weir No. PERFORMANCE OF THE MATHEMATICAL MODEL, DATA BY GENTILINI (SUBCRITICAL FLOW) 

TEST 
UPSTREAM DISCHARGE 

No. 
measured ~ompufed 

G 1 21.650 21.071 
G 2 18.850 18.579 
G J 16.050 15.490 
G 4 21.650 21.588 

G 5 17. 720 17.515 
G 6 12.450 12.007 

G 7 18.250 18.278 . 
G 8 14.650 14.841 

: 

Mean 
Standard Deviation 

o, ,,. 

% error 

- 2.67 
- 1.44 
- J.49 
- 0.29 
- 1.16 
- 3.56 

0.15 
1.30 

- 1.4o 
1.76 

SIDE SPILL DISCHARGE 

1neo1ured computed 

21.650 21.071 
14.280 14.009 
13.050 12.490 

7.680 7.618 
3.820 3.615 

10.850 10.407 
4.950 4.978 
7.000 7.191 

ow t/, 

% error 

- 2.67 
- 1.90 
- 4.29 
- 1.09 
- 5.37 
- 4.08 

0.57 
2.73 

- 2.01 
2.70 

UPSTREAM DEPTH 

measured computed 

298.40 296.39 
287.10 285.99 
285.30 283.95 
274.20 274.18 
265.80 265.61 
118.50 114.72 
1.58.90 157.62 
168~)0 166.13 

y
1 

mm 

0
/o error 

- 0.67 
- 0.39 
- o.47 
- 0.01 
- 0.07 
- 3.19 
- 0.81 
.. 1.29 

- o.86 
1.0J 

\ 
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PERFORMANCE OF THE MATHEMATICAL MODEL, DATA BY GENTIUNI (SUPERCRITICAL FLCM, 

Weir No. UPSTREAM DEPTHS OBTAINED FROM FIG. 6.56) 

UST 
DOWNSTREAM DISCHARGE 

No. 
measured computed 

G 9 18.670 19.297 
GlO 17.650 17.956 
Gll 20.650 21.106 
Gl2 18.150 18.624 

; 

Mean 
Standard Deviation 

o2 1/s 

% error 

3.36 
1.7) 
2.21 
2.61 

2.48 
0.69 

SIDE SPILL OISCHAIIGE 

meo ■ ured comput•d 

7.750 7.123 
6.050 5.744 
6.200 5.744 
4.800 4.326 

I 

l 
i 

Ow 1/s 

%error 

- 8.09 

- 5.o6 
- 7.35 
- 9.88 

. 

I 

- 7.60 
2.00 

DOWNSTREAM DEPTH 

measured con1putod 

66.10 64.45 
65.50 68.41 
73 •. 00 70.01 
69.00 66.45 

y~ mm 

°lo ••••• 

- 2.50 
4.44. 

- 4.10 
- 3.70 

- 1.41 
J.99 

\ 



t 

PERFOitMANCE OF THE MATHEMATICAL MODEL, DATA BY GENTILINI 
Weir No. (SUPERCRITICAL .FLOl, MEAS~ED UPSTREAM DEPTHS) 

TEST 
DOWNSTREAM OISCHARGf 

No. 
meaaured computed 

G 9 18.670 19.456 
GlO 17.650 18.114 
Gll 20.650 21.130 
Gl2 18.150 18.632 

; 

Mean 
Standard Deviation 

02 ,,. 

% error 

4.21 
2.6J 
2.32 
2.66 

2.96 
o.85 

SIDE SPILL OISCHARGE 

meotu red computed 

7.750 6.964 
6.050 5.586 

~6.200 5.720 
4.800 4.318 

I 

o..., I/a 

% .,,., 

-10.14 
- 7.67 
- 7.74 
-10.o4 

. 

- 8.90 
1.38 

DOWNSTREAM DEPTH 

m•asvred con1pvted 

66.10 64.63 
65.50 63.32 
73.00 69.76 
69.00 66.41 

y ~ """ 

°lo • rror 

- 2.22 

- 3.33 
- 4.44 
- 3.75 

- J.44 
0.93 

·, 
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Weir No. 1. PERFORMANCE OF DE MARCHI 's MEI'HOD: SUB:!RITICAL FLOW, CASE II. 

lEST 
UPSTREAM DISCHARGE o1 1/s SIDE SPILL DISCHARGE o,., 1/s UPSTREAM DEPTH r1 mm 

No. 
measured computed % error measured computed % error measured computed °lo error 

15 6.590 6.270 - 4.86 4.JlO J.990 - 7.42 95.40 90.18 - 5.47 
16 5.940 5.7€A - 2.96 3.740 3.5€A - 4.71 94.90 90.85 - 4.27 

17 5.J40 5.217 - 2.JO J.180 J.057 - 3.87 93.80 90.93 - 3.06 

18 4.6JO 4.563 - 1.45 2.530 2.46J - 2.65 92.40 90.48 - 2.08 

19 4.190 4.128 - 1.48 2.130 2.o68 - 2.91 91.10 89.86 - 1.J6 

20 J.530 3.441 - 2.52 1.900 1.811 - 4.68 91.10 89.78 - 1.45 

21 4.270 4.169 - 2.37 2.620 2.519 - J.85 93.30 91.35 - 2.09 

~ 
" 

22 4.560 4.409 - 3.31 2.900 2.749 - 5.21 94.10 91.70 - 2.55 

23 5.400 5.189 - J.91 3.690 3.479 - 5.72 95.90 92.25 - 3.81 
• 

24 5.940 5.709 - 3.89 4.210 3.979 - 5.49 97.10 92.18 - 5.07 

.25 6.430 6.142 - 4.48 4.680 4.392 - 6.15 97.20 91.77 - 5.59 

26 7.020 6.607 - 5.88 5.240 4.827 - 7.88 97.90 90.85 - 7.20 

27 7.460 7.079 - 5.11 5.670 5.289 - 6.72 99.50 89.26 -10.29 

28 6.660 6.272: - 5.83 5.430 5.o42 - 7.15 100.20 93.02 - 7.17 

29 5.990 5.692 - 4.97 4.810 4.512 - 6.20 99.10 93.75 - 5.40 

JO 5.J40 5.111 - 4.29 4.200 3.971 - 5.45 97.80 93.93 - 3.96 



Weir No. 1. PERFORMANCE OF DE MARCHI 's METHOD: SUBCRITICAL FLOW, CASE II. 

u~t UPSTREAM DISCHARGE 01 ,,. SIDE SPILi. DISCHARGE o..,, 1/s UPSTREAM DEPTH y1 mm 

N ... 
measured computed % error measured computed % error measured computed °lo error 

31 4.700 4.350 - 7.45 3.600 3.250 - 9.72 96.80 93.46 - 3.45 

32 3.880 3.725 - 3.99 2.790 2.635 - 5.56 94.50 92A8 - 2.14 

33 3.020 2.90'+ - 3.84 1.920 1.8c» - 6.c» 91.60 90.48 - 1.22 

34 2.190 2.090 ·- 4.57 1.820 1.720 - 5.49 91.70 90.76 - 1.03 \ 

35 2.930 2.786 - 4.91 2.440 2.296 - 5.90 9.3.90 92.55 - 1.44 

36 .3.690 3.5o8 - 4.93 3.oao 2.898 - 5.91 95.90 93.89 - 2.10 

37 4.J80 4.205 -.4.00 3.640 J.465 - 4.81 97.20 94.47 - 2.81 

E 
(X) 

.38 5.5+0 5.2&.1- - 4.62 4.490 4.2,34 - 5.70 98.70 94.23 - 4.53 

39 6.490 6.14) - 5.35 5.110 4.763 - 6.79 99.40 92.79 - 6.65 

40 7.610 7.097 - 6.74 5.950 _5.4.37 - 8.62 99.90 89.5.3 -10.38 

41 J.460 4.Jc» 24.,39 1.840 2.6?/+9 45.87 88.70 91.68 .3 • .36 

·42 4.JJO 5.145 18.82 2.700 3.515 30.19 91.50 92.47 1.06 

43 5 • .330 6.074 13.96 .3.670 4.414 20.27 9.3.90 92.10 - 1.92 

44 6.210 6.857 10.42 · 4.470 5.117 14.47 95.4o 90.32 - 5.32 

45 6.500 7.1o6 9.32 4.710 5.316 12.87 95.60. 89.12 - 6.78 

46 7.500 N/C N/C 5.670 N/C N/c 95.70 N/C N/C 
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Weir No. 1. PERFORMANCE OF DE MARCHI's METHOD1 SUBCRITICAL FLOW, CASE II. 

TEST 
UPSTREAM DISCHARGE 

No. 
1nea1ured computed 

48 5.860 6.618 
49 5.200 5.995 
50 4.560 5.469 
51 .3.770 4.749 
52 3.060 4.0Jl 

53 2.600 3.556 

55 7.580 7.500 
56 6.560 6.732 

57 5.770 6.016 
58 4.830 5.177 
59 4.070 4.439 
60 J.JJO J.652 

Mean 
Standard Deviation 

o, ,,. 

% error 

12.94 
15.29 
19.93 
25.97 
31. 73 
36.77 

- 1.o6 
2.62 
4.26 
7.18 
9.07 
9.67 

J.29 
n.42 

SIDE SPILL DISCHARGE 

meosured computed 

4.750 5.508 
4.J20 5.115 
3.850 4.759 
J.240 4.219 
2.620 3.591 
2.230 J.186 
5.820 5.740 
4.8JO 5.002 
4.140 4.J86 
J.170 3.517 
2.460 2.829 
1.800 2.122 

Ow 1/s 

% error 

15.96 
18.40 
23.61 
J0.23 
37.o6 
42.87 

- 1.37 
3.56 
5.94 

10.95 
15.00 
17.89 

4.49 
15.32 

UPSTREAM DEPTH 

measured compuhd 

97.20 92.65 
96.60 94.37 
95.90 95.21 
94.60 95.65 
92.80 95.37 
91.60 94.82 

98.80 86.45 
97.20 90.65 
96.20 92.24 
94 • .50 92.40 
92.50 91.91 
89.70 90.71 

Y1 tnm 

°lo error 

- 4.68 
- 2.31 
- 0.72 

1.11 
2.77 
3.52 

-12.50 
- 6.74 
- 4.12 
- 2.22 
- o.64 

1.13 

- 3.29 
J.47 

0 
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Weir No. 2. PERFORMANCE CF DE KARCHI's MErHOD a StJreBITICAL FLOW, CASE II. 

UPSTREAM DISCHARGE 
UST 

No. 
measured computed 

62 J.680 4.00'/ 
6J 3.9.50 4.29.5 
64 4.9.50 5.331 
6.5 6.ceo 6.374 
66 6.790 7.129 
67 7.310 7.619 
68 7.740 8.Cf/4 

69 9.830 9.87.5 
70 8.440 8.766 

\ 
I 

Mean 
StamaJ'fl Deviatloa 

o
1 

l/1 

% •rror 

• 

8.89 
8.73 
7.70 
.5.88 
4.99 
4.2J 
4.32 
o.46 
3.86 

.5.4.5 
2.70 

SIDE SPILL DISCHARGE 

111ea1ured computed 

1.850 2.171 
2.070 2.41.5 
3.050 J.4Jl 
4.070 4.424 
4.800 5.139 
.5.320 .5.629 
.5.710 6.c:AA-

7.790 7.83.5 
6.420 6.746 

' ' 

-

ow 1/s 

% error 

17.68 
16.67 
12.49 
a.70 
7.06 

. .5.81 
.5.85 
0 • .58 
.5.o3 

, 8.88· 

5.66 

UPSTREAM DEPTH y1 mm 

measured con1pute,I 

129.00 130.78 
129.90 1:,1.59 
133.60 1J4.32 
136.90 136.40 
138.90 137.50 
140.40 138.12 
141 • .50 138.46 
14,S.80 139.oa 
143.20 138.96 

% error 

1.38 
l.JO 
o.,54 

-0.:,7 
-1.01 
-1.62 
-2.15 
-4.61 
-2.96 

-1.o6 
2.01 

' . 



Weir No. 4. PERFOBMAHCE OF DE MARCHI 'a METHOD I SUOORITICAL FLOW, CASE II. 

UPSTREAM DISCtlARGE o
1 

l/1 SIDE SPILL DISCHARGE o,., ,,. UPSTREAM DEPTH Y1 mm 
UST 

No. 
measured computed % error meo1ured computed % error mea,ured con1pute,I ¾ error 

80 J.090 J.422 10.'74 1.490 1.822 22.28 92.40 92.46 o.o6 
81 4.440- 4.800 8.ll 2.820 J.180 12.77 98.40 96.24 - 2.20 
82 5.24o 5.'(,27 7.39 J.6oo 3.987 10.75 101.60 97.50 - 4.dl-

8J 5.860 6.JO'/ 7.63 4.150 4.597 10.77 1QJ.6o 9?.49 - 5.90 ' 
84 6.220 6.637 6.70 4.470 4.887 9.JJ ldf..80 97.10 - 7.3.5 
8.S 6.690 7.105 6.20 4.930 5.345 8.42 lc6.40 96.6J - 9.18 
86 7.270 7.601 4.55 5.490 .5.821 6.03 lo3.00 95.24 -11.81 

~ ..., er, 7.740 8.019 J.60 .5.930 6.209 4.70 1(9.6o 92.85 -1.5.28 
88 8.100 8.:)62 J.2J 6.910 7.172 '3.79 llJ.6o 92.84 -18.27 
89 5.300 5.760 8.68 4.150 4.610 . n.oa 1rh.20 99.42 - 4.59 
90 4.290 4.710 9.79 3.160 J • .580 lJ.29 100.40 98.17 • 2.22 

91 3.520 ).862 9.72. 2.J90 2.732 14.Jl 97.20 96.12 -1.n 
92 2.620 2.97J lJ.47 1.500 1.853 2J.,SJ 92.80 93.01 0.23 

9J .5.880 6.326 7.59 4.720 5.166 9.45 95.90 99 • .52 J. 71 

94 7.470 7. 78.5 4.22 6.290 6.6o.5 .5.01 lll.20 97.(A 12.73 

9.5 8.230 1/c B/C .5.910 H/C 1/c 10'/.SO 1/c H/C . 



Weir No. 4. PEBFORMAltCE OF DE MARCHl'a METHOD I SUBCBITICAL FLO'i,· CASE II • 

lESl 
UPSTREAM DISCHARGE 0

1 
1/s SIDE SPILL DISCHARGE ow 1/, UPSTR £AM DEPTH Yt mm 

No. 
measured computed % •rror m•o•ured computed °lo error meo1u red con1puled °lo error 

96 7.4.50 7.733 J.80 s.140 5.423 5.51 10.5.80 92.37 -12.69 
97 6.3.50 6.7.55 6.38 4.a,o 4.475 9.95 102.60 95.15 - 7.26 
98 5.240 .5.591 6.10 3.070 3.421 . 11.43 98.80 9.5.32 - J.,52 
99 4.370 4.7o6 7.69 2.270 2.606 14.80 95.6o . 9'+.0J - 1.64 

100 3 • .5.50 J.899 9.83 1.480 1.829 2J.,58 91.90 91.76 - 0.1.5 

101 2.870 2.841 • 1.01 1.JlO. 1.281 - 2.21 90.90 90.06 • 0.92 
.,, ice 4.290 4.282 • 0.19 2.720 2.712 - 0.29 97.70 95.25 - 2 • .51 

~ 10.'.3 4.SJO 4.8J9 0.19 J.24o J.249 0.28 99.80 96.44 - J.)7 
104- 6.140 6.0}8 - o.68 4.45() 4.4c8 - 0.94 ld.f..20 97.56 - 6.37 
10.5 7.200. 7.o6J • 1.90 .5.470 .5.JJJ - 2 • .50 107.60 96.81 -10.0J 
1o6 8.0JO 7.881 - 1.86 6.280 6.131 - 2.37 no.so 94.oa -1.5.09 
lC/l 3.220 · 4.df9 25.75 1.560 2.)89. .53.14 90 • .50 94.18 4.C/l 
lo3 4.3.50 .5.213 19.84 2.690 3.553 32.08 95.6o 96.81 1.27 

109 .5.200 .. 6.124 17.77 3 • .520 4.444 26.2.5 98.70 · 97.60 1.ll 

110 6.160 · 7.rif.5 - 14.J7 4.370 .5.2.5.5. 20.25 101.70 96.62 - .5.00 

. 

• 



~ 
\..) 

Weir No. 4. PEBFORMAroE OF DE MARCHI 'a METHOD 1 .SUBCRITICAL FLOW,, CASE II. 

UPSTREAM DISCHARGE 
TEST 

No. 
m•a•ured computed 

lll 7.rm 7.837 
112. 7.530 N/C 

• 

: 

'. 

Mean 
Standard Deviation 

01 1/s 

% error 

• 

ll.96 
N/C 

7.4J 
6.:,8 

SIDE SPILL DISCHARGE 

meosured computed 

.5.170 6.C1Jl-
5.660 N/C 

I 

ow 1/, 

% error 

16.19 
M/C 

-•· 

n.96 
n.73 

UPSTREAM DEPtH 

measur1td con1pulecl 

ldf..oo 93.98 
lo6.4o N/C 

,, mm 

°lo error 

.. 9.63 
N/C 

.. 4.42 
6.46 

~ 



Weir No. ,S. . PERFORMA,CE OF DE MARCHI's MEI'HOD I SUBCRITICAL FLOW, CASE II • 
• 

TEST 
UPSTREAM DISCHARGE o

1 
l/1 SIDE SPILL DISCHARGE a .. l/1 Ul'STREAM DEPTH Y1 mm 

No. 
meosured compuled % error ff1eo1ured computed % error mea,ured contpuled °lo error 

113 4.2.50 .5.148 21.lJ 2.590 3.488 'j½.67 90.00 89.81 - 0.21 
114 .5.200 6.024 1.5.a.5 3 • .510 4.JJ4 23.48 91.30 88.86 - 2.67 

11.5 .5.960 6.60) 10.79 4.170 4.813 1.5.42 91 • .50 87.19 :.. 4. 71 
116 7.090 N/C H/C .5.190 N/C N/C 90.90 N/C N/C \ 

117 7.,540 N/C N/C .5.630 N/C N/C 90.70 lt/C s/c 
119 3.740 4.229 13.07 2.150 2.6.39 22.74 90.10 89.68 - o.47 

120 4 • .580 .5.026 9.74 2.$40, 3.386 1.5.17 91.40 89.89 - 1.6.5 
121 5.400 .5.713 5.80 .3.700 4.013 8.46 93.10 89.31 - 4.07 
122 6.0SO 6.269 3.11 4.3.50 4.539 4.J4- 93.20 88.27 • .5.29 i 
12J 6.690 6.737 0.70 4.890 4.937 0.96 93.60 86.68 - 7.:39 
124 7.290 7.214 - 1.dl- .5.430 .5.3.54 - 1.40 92.90 8.3.90 - 9.69 

12.5 7.730 N/C N/C 5.8.50 N/C N/C 92.90 N/C N/C 

126 3.020 J.07]. 1.69 1.460 1 • .511 J.49 89 • .50 _ 87.76 - 1.94 

127 4.360 4.Jo6 - 1.24 2.780 2.726 - 1.94 92.6o 89.78 - J.0.5 

128 .5.340 .5.193 - 2.7.5 3.720 3 • .573 - 3.9.5 94.30 89.89 - 4.68 . 

129 6.1.30 .5.8)4 - 4.83 4.4JO 4.134 - 6.68 94.60 89.1.5 - 5.76 . 
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Weir No • .5• PERFORMANCE OF DE MIJCHI 's MEmOD I Sm£RITICAL Fl,OW, CASE II. 

UPSTREAM DISCHARGE 
TEST 

No. 
measured computed 

130 6.810 6.43.5 
131 7.490 6.959 

. C 

I 

Mean 
Stamard Deviation .-

01. 1/s 

% •rror 

- .5.51 
- 7.cy 

. 
3.96 
8.47 

SIDE SPILL DISCHARGE 

meosured computed 

.5.dto 4.66,5 

5.700 .5.169 

I 

Ow I/• 

¾ error 

- 7.44 
- 9.32 

6.~ 
1).12 

urSTREAM DEPTH Y1 

measured con1putec.l 

91-.60 87.76 
94 • .50 8.5.63 

mm 

°lo error 

- 7.2.:3 
- 9.3.:3 

.. 

- 4.;ft 
2.97 



Weir No. J. PERFORMANCE OF DE MARCHI's METHOD, SUPERCRITICAL FLOW, CASE I. 

UST 
DOWNSTREAM DISCHARGE 02 ,,. SIDE SPILL DISCHARGE Ow l/1 DOWNSTREAM DEPTH y~ fflffl 

No. 
moa1urod computed % orror meotured computed % error mea1urod coruputod °lo error 

71 7.000 7.691 9.87 6.200 5.509 -11.15 46.20 46.20 o.oo 

72 6.450 7.124 10.45 5.240 4.566 -12.86 44.70 45.11 0.92 

73 5.880 6.502 10.58 4.150 3.528 -14.99 42.70 44.17 J.44 
74 5.120 5.613 9.63 2.910 2.417 -16.94 41.60 42.08 1.15 

75 5.630 6.215 10.39 J.740 3.155 -15.64 42.60 4J.47 2.04 

76 6.090 6.790 11.49 4.770 4.070 -14.68 4J.60 44.46 1.97 
132 7.450 7.938 6.55 6.370 5.882 - 7.66 46.oo 46.66 l.4J 

& 
°' 

1J3 7.130 7.693 · 7.90 5.980 5.417 - 9.41 46.oo 46.20 o.4J 

134 6.820 7.360 7.92 5.430 4.890 - 9.94 . 45.20 45.57 o.82 
1J5 6.560 7.088 8.05 4.860 4.JJ2 -10.86 44.00 45.34 3.05 

136 6.200 6.666 7.52 4.210 3.744 -11.07 43.10 44.36 2.92 

1J7 5.840 6.261 . 7.21 3.630 3.209 -11.60 42.50 4J.43 2.19 

141 7.780 8.052 3.50 6.230 5.958 - 4.37 47.20 46.87 -0.70 

142 7.460 7.763 4.o6 5.810 5.507 - 5.22 46.70 46.JJ -0.79 

14J 7.020 7.395 5.34 5.140 4.765 - 7.30 45.80 45.84 0.09 

144 6.660 7.053 5.90 4.660 4.267 - 8.43 44.90 45.04 0.31 



s 
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Weir No. 3. PERFORMANCE OF DE MARCHI 's METHODs SUPERCRITICAL FLOW, CASE I. 

TEST 
DOWNSTREAM DISCHARGE 

No. 
measured computed 

145 6.300 6.637 -
146 5.890 6.208 

l 

Mean 
Sta..~dard Deviation 

02 
,,. 

¾ •rror, 

5.35 
5.40 

, , 

7.62 
2.40 

SIDE SPILL DISCHARGE 

meotured computed 

4.030 3.693 
3.400 J.082 

I 

ow ,,. 

¾ error 

- 8.36 
- 9.35 

. 

-10.55 
3.50 

DOWNSTREAM DEPTH 

measured con1puted 

43.90 44.13 
42.40 4J.J5 

y2 mm 

°lo error 

0.52 

2.24 

1.22 
1.26 



----
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Weir No. 3. PERFORMANCE OF DE MARCHI 's METHODs SUPERCRITICAL FLOW, CASE IV. 

TEST 
DOWNSTREAM DISCHARGE 

No. 
mea1ured computed 

77 7.010 7.635 
78 7. 950' 8.271 
79 8.840 9.015 

138 7.490 7.882 
139 8.280 8.516 
140 9.280 9.260 
147 7.750 7.984" 
148 8.680 8.700. 
149 9.420 9.317 

! 

Mean 
Standard Deviation 

02 .,. 

"/o error 

8.92 
4.d-1, 
1.98 
5.23 
2.85 

-·0.22 

3.02 

0.2J 

-1.09 

' 

2.77 
J.09 

SIDE SPll'- DISCHARGE 

meo1ured computed 

5.630 5.005 
4.640 4.319 
3.690 3.515 
5.140 4.748 

. 4.240 4.004 
3.320 3.)40 
4.750 4.516 
J.820 3.800 
3.050 3.153 

·, 

ow 1/, 

0/o error 

-11.10 
- 6.92 
- 4.74 
- 7.63 
- 5.57 

0.60 
- 4.93 
- 0.52 

J.J8 
. 

I 

- 4.16 
4.52 

DOWNSTREAM DEPTH 

measured con1puted 

47.00 46.12 
48.10 46.83 
49.00 47.01 
46.60 46.49 
47.70 46.93 
48.oo 47.16 
47.40 46.61 
48.10 46.98 
48.40 46.95 

y~ fflffl 

°lo error 

- 1.87 
- 2.64 
- 4.o6 
- 0.24 
- 1.61 
- 1.75 
- 1.67 
- 2.33 
- 3.00 

- 2.13 
l.o6 



Weir No. 1. PERFORMANCE CF CHOV'a liUMRBICAL lNTmRATIClf MI1.'THCD> 1 SUBCRITICAL FLCW, CASE II. 

UPSTREAM DISCHARGE 01 .,. SIDE SPILL DISCHARGE o.., 1/s UPSlRlAN\ DEPTH Y1 """ 
TEST 

No. 
mea1ured cam puled % error ,neo1ured computed % error mea,ured con,puled °lo error 

15 6.590 6.346 - J.70 4.JlO 4.o66 - .5.66 9.5.40 91.26 - 4.)4 
16 5.940 5.824 - 1.95 3.740 3.624 • J.10 94.90 91.70 - J.J7 
17 .5.J40 5.269 - l.JJ 3.180 J.l~ - 2.23 9).80 91.60 - 2.34, 

18 4.630 4.600 - 0.65 2 • .530 2.500 - 1.19 92.40 90.91 • 1.61 ' 
19 4.190 4.166 - 0 • .57 2.lJO 2.106 - 1.1) 91.10 90.19 • 1.00 
20 ·3.530 J.464; - 1.87 1.900 1.8)4 - J.47 91.10 89.99 • 1.22 
21 4.270 4.194 • 1.78 2.620 2.544 • 2.90 9.3 • .30 91.66 - 1.76 

~ 
-.0 

22 4.,560 4.4.JJ - 2.79 2.900 2.773 - 4.J8 9'-1,.10 92.07 - 2.16 
2J 5.400 5.218 - 3.37 J.690 J • .sce - 4.93 95.90 92.87 - J.16 
24 _5.940 5.750 - J.20 . 4.210 4.ceo - 4.5]. 97.10 . 93.01 - 4.21 
2.5 6.4JO 6.19.5 - 3.65 4.680 · 4.44.5 - 5.02 97.20 92.80 - 4.,SJ 
26 7.020 6.676 - 4.90 5.240 4.896 -,6.,56 97.90 92.12 - 5.90 
27 7.460 7.171 - 3.87 5.610 .5.381 • .5.10 99.50· 90.87 - 8.67 
28 6.66o 6.J14 - 5.20 5.4.30 5.094 - 6.37 100.20 94.l) - 6.o6 
29 5.990 5.717 - 4.56 4.810 4.537 - 5.68 · 99.10 94.59 • 4.55 
JO 5.)40 5.127 - 3.99 4.200 J.987 - s.a, 97.ao 94.53 - 3.34 . 



.-

Weir No. 1. PERFORMANCE OF CHOW'a BtlmRICAL INTmRATIClf METHOD I SUBCRI'lICAL FLOW, CASE II. 

UPSlREAM DISCHARGE o, ,,. SIDE SPILL DISCHARGE o.., ,,. UPSTREAM DEPTH Y1 mm 
UST 

No. 
mea1ured computed % •rror meo1urod computed % error meosu red con,pulecl °lo error 

31 4.700 4.3.55 - 7.,y+ 3.600 3.255 - 9.59 96.80 93.80 - 3.10 

32 3.880 3.729 - J.89 2.790 2.6.39 - 5.41 94 • .50 92.70 - 1.90 
)J 3.020 2.9).'.3 - 2.88 1.920 1.8JJ - 4 • .5.'.3 91.60 90.53 - 1.17 

'4 2.190 2.o86 - 4.75 1.820 1.716 - .5.71 91.70 90.85 - 0.93 
\ 

J.5 2.9.30 2.787 - 4.88 2.440 2.297 - .5.86 93.90 92.64 - 1.J4 
36 3.690 J.515 - 4.74 J.090 2.905 - .5.68 95.90 91.00 - 1.98 
37 4.380 4.197 - 4.18 3.640 3.4.57 - .5.03 97.20 94.77 • 2 • .50 

$ 38 5.540 .5.29.3 - 4.46 4.490 4.24J - 5.50 98.70 94-87 - J.88 

J9 6.490 6.185 - 4.70 .5.110 4.805 - .5.97 99.4o 9.3.83 - .5 • .58 0 

40 7.610 7.191 - 5.51 5.950 5.531 - 7.d+ 99.90 91.18 - a.7.3 
41 J.460 3.922 lJ.J.S 1.840 2.302 2.5.n 88.70 88.68 • 0.02 

42 4.JJO 4.747 9.63 2.700 3.117 15.44 91 • .50 89.99 - 1.6.5 
4J ,S.JJO .5.63.5 6.66 3.670 4.c:25 9.67 93.90 90.27 - J.87 
44 6.210 6.49.5 4 • .59 4.470 4.755 6.JB 9.5.40 89.06 - 6.65 
4.S 6.500 6.7.59 3.97 4.710 4.963 5.48 95.60 88.24 - 7.70 
46 7.500 6.7.58 - 9.89 5.670 4.928 -13.09 95.70 88.24 - 7.80 . 
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Weir No. 1. PERFORMANCE CF CHOW'a NtMERICAL lNT}iX;RA'l'ION METHOD I StlBCRITICAL FLOW, CASE II. 

UPSTREAM DISCHARGE 
UST 

No. 
ffleosured co..,puled 

48 .5.860 6.209 
49 .5.200 .5 • .5.5.5 
.50 4 • .560 .5.012 
.51 3.770 4.282 

.52 :3.060 J • .587 

.53 2.600 J.118 

.5.S 7 • .580 7.401 
S6 6 • .560 6.579 
51 .5.770 .5.836 
.53 4.8JO 4.989 
.59 4.(J'/0 4.2.52 
60 J.:330 J.478 

,-

Mean 

Standa:rr\ Deviation 

o
1 

1/s 

°lo error 

5.96 
6.8) 
9.91 

lJ.,58 
17.22 

19.92 
- 2.36 

. 

0.29 

1.14 
J.29 
4.47 
4.44 

o.42 
6.76 

SIDE SPILL DISCHARGE 

meosu rod compulod 

4.750 s.rm 
4.320 4.67.5 
3.8.50 4.3ce 
3.240 3.752. 
2.620 J.147 
2.2JO 2.748 
.5.820 .5.,512 
4.8JO 4.849 
4.140 4.2o6 
3.170 3.329 
2.46o 2.642 
1.800 1.948 

. 
I 

Ow 1/s 

% error 

7.3.5 
8.22 

ll.74 
15.80 
20.u 
2J.2J 

- .5.29 
0.39 
1 • .59 
.5.ce 
7.4o 
8.22 

o.s, 
9.06 

. 
UPSTREAM DEPTH Y1 mm 

mea,ur .. d con1puted 

97.20 91.37 
96.60 92.60 
9.5.90 93.03 
94.60 93.03 
92.80 9'Z.29 

91.6o 91.,58 

98.80 87.61 
97.20 90.68 
96.20 91.80 
94 • .50 91.48 

92 • .50 90.01-

89.70 89.21 

°la error 

- 6.oo 
- 4.14 
- 2.94 
- 1.66 
- 0 • .5.5 
- 0.02 
-n.33 
- 6.71 
- 4.57 
- J.20 
• 2.01 

- 0 • .5.5 

- 3.65 
2.61 



l 

Weir No. 2. PERFORMANCE CF CHOW's NUMERICAL IHnmuTiat MiTHOD I SUBCRITICAL FLOW, CASE II. 

TEST 
UPSTREAM DISCHARGE 

No. 
measured computed 

62 J.680 J.827 
6J J.950 4.111 
64 4.9.50 .5.o89 
65 6.<:20 6.ll4 
66 6.790 6.8.58 
67 7.310 7.346 
68 7.74o 7.805 
69 9.830 9.619 
70 8.440 8.,SOO 

. 

i 

Mean 
Standard Deviation 

01 ,,. 

% error 

J.99 
4.o8 
2.81 
1 • .56 ' 
1.00 

o.49 
o.84 

- 2.15 

• 

0.71 

1.48 
1.94 

SIDE SPILL DISCHARGE 

measured computed 

1.8,50 1.997 
2.(1'/0 2.231 
3.0.50 3.189 
4.(1'/0 4.164 
4.800 4.868 
.5.320 5.3.56 
5.no 5. 715 
7.790 7.579 
6.420 6.480 

a.., 1/s 

% error 

7.95 
7.78 
4.,56 

2 • .31 

1.42 
o.68 
1.14 

- 2.71 
0.93 

2.67 

3.49 

UPSTREAM DEPTH 

measv red con1puted 

129.00 120.96 
129.90 129.80 
133.60 132.73 
136.90 lJ,S.02 
138.90 1J6.Jl 
14o.4o 137.09 
141 • .50 1.37.59 
14,S.80 1.)8.86 
14J.20 138.35 

Y1 mm 

°lo .. rror 

• 0.03 
- 0.08 
- 0.65 
• 1 • .37 

- 1.86 
• 2.J6 
- 2.76 
- 4.76 
- 3.39 

- 1.92 
1 • .58 

\ 



Weir No. 4. PERFORMANCE CF CHOW'a mltERIOAL IHTF&RATIOlf ME?HCI> a SUl£BITICAL FLOW, CASE II. 

TEST 
UPSTREAM DISCHARGE a, 1/, SIDE SPILL DISCHARGE o,., 1/, UPSTREAM DEPHI y

1 
mm 

No. 
measured computed % error measured computed % error mea,u,.,d contpuled °lo error 

80 3.0}0 3.3.50 8.41 1.490 1.750 17.4.5 92.4o 91.00 - 1 • .52 
81 4.440 4.6$4 .5.72 2.820 J.074 9.01 98.40 9.5.10 - 3.3.5 
82 .5.24o 5._.529 .5 • .52 3.600 3.889 8.0J 101.60 96 • .51 - .5.01 
8J .5.860 6.20} 5.96 4.1,50 4.499 8.41 lOJ.6o 96.82 - 6 • .54 
~ 6.220 6.532 .s.ce 4.470 4.782 6.98 l~.80 96.70 - 7.73 
8.5 6.690 7.018 4.90 4.9.30 .5.2.58 6.6.s 106.40 96.37 - 9.4J 
86 7.270 7 • .526 ).,52 .5.490 .5.746 4.66 100.00 9.5.3.5 -u.11 

! 87 7.740 7.962 2.87 5.930 6.152- J.74 10'}.6o 93.48 -14.71 
88 8.100 8.312 2.62 6.910 7.122 

~ 

J.(f/ 113.60 c;..07 -17.19 
89 .5 • .300 .5.646 6 • .53 4.1.50 4.496 8.,34 ldf.20 98.52 - .5.4.5 
90 4.290 4.600 7.2;3 J.160 J.470 9.81 l00.4o 96.92 - J.47 
91 3 • .520 3.761 6.8.5 2.390 2.631 ;10.oa 97.20 94.73 - 2 • .54 
92 2.620 2.881. 9.96 1 • .500 .. 1.761 17.40 92.80 91 • .55 - l.J.5 
9J .5.880 6.2'.l-4 .5.68 4.720 .5.0:)f 7.09 95.90 98.86 3.09 
94 7.470 7.705 J.1.5 6.290 6 • .52.5 J.74 lll.20 97.24 -12 • .5.5 
9.5 8.2J0 N/C .5.910 N/C 107.80 H/C · 

' 
I 
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Weir No. 4. PERFORMANCE OF CHOW's Nl.fflll!CAL INTEGRATION ~rlOD I SUBCRITICAL FLO'l, CASE II. 

UPSTREAM DISCHARGE 
JEST 

No. 
moo1ured computed 

96 7.4.50 7.674 
97 6.3.50 6.676 
98 .5.240 5.500 
99 4.:370 4.614 

100 3.550 J.818 
101 2.870 2.887 
102 4.290 4.JlJ 
103 4.8JO 4.873 
ldf. 6.140 6.1.58 
10.5 7.200 7.1)4 
lo6 8.0J0 7.97d 
lrJ'l 3.220 J.827 
108 4.J,50 4.967 
109 .5.200 .5.879 
llO 6.160 6.8<:fl 
1ll 7.000 7.619 
ll2 : 7 • .530 8.076 

Mean 

Stamard Dedation 

o, 1/s 

% error 

J.01 
.5.13 
'4.96 
5.,58 
7 • .5.5 
0 • .59 
O.!fi, 

0.89 
0.29 

- 0.92 

- 0.6.5 
18.85 
14.18 
1J.o6 
10 • .50 
8.84 

· 7.2,; 

.s.74 
4.38 

SIDE SPILL DISCHARGE 

meosured Compulod 

.5.140 .5.3~ 
4.070 4.396 
3.070 J.3JO 
2.270 2.614 
1.480 1.748 
1.310 1.327 
2.720 2.74J 
J.240 J.28J 
4.4,50· 4.468 
.5.470 .5.4<:h 
6.280 6.228 
1 • .560 2.167 
2.690 3.307 
3 • .520 4.199 
4.370 5.021 
.5.170 .5. 789 
5.650 6.2o6 

ow ,,. 

% error 

4.J6 
8.01 
8.47 

1.5.1.5 
18.11 

1.30 

0.8.5 

1.JJ 
o.40 
1.21 

- o.SJ 
:38.91 
22.~ 

19.29 
1,5.0J 

n.97 
Q.6-i 

9.:39 
8.16 

UPSTIIEAM DEPIH 
Yt "'"' 

measured con1pule<I 

10.5.80 92.6.5 
la?.60 ~-69 
98.80 ~-43 
9.5.60 92.87 
91.90 90.47 
90.90 90.oJ 
97.70 9.5.31 
99.80 96.58 

lo'-1-.20 97.99 
107.60 97.67 
no.so 95.53 
90 • .50 91 • .59 
9.5.60 ~-.55 
98.70 9.5.68 

·101.70. 9.5.23 
lc:4.oo 9J.26 
,~ hn 80.71 

°lo error 

-12.43 
- 7.71 
- 4.42 
- 2.86 
- 1 • .56 
- 0.96 
- 2.45 
- J.2J 
- 5.96 
- 9.23 
•lJ.78 

1.20 
- 1.10 
- J.06 
- 6.J6 
-10.33 
.,c ~o -

• 6.2.5 

.5.19 

\ 



Weir No. S• PERFORMANCE OF CHCN'a NUMERICAL IBTmRATIOli METHOO I SUBCRITICAL FLQI, CASE II. 

UPS1REAM DISCHARGE 01 1/, SIDE SPILL DISCHARGE Ow 1/s UPSTREAM DEPTH Y1 mm 
TUT 

No. 
measured computed % error measured computed % error measured con,pul"d °lo error 

113 4.2.50 4.700 10.59 2 • .590 J.m-o 17.37 90.00 87.00 - 3.33 
U4 .5.200 .5.603 7.7.5 3 • .510 3.913 u.48 91.30 86.72 - 5.02 
ll.5 5.96o 6.218 4.JJ 4.170 4.428 6.19 91 • .50 85 • .50 - 6 • .56 
U6 7.090 7.124 o.48 .5.190 .5.224 . o.66 90.90 79.95 -12.05 ' 
117 1.:Ao 7.124 - .5.52 .5.6JO .5.214 - 7.39 90.70 79.95 -11.85 

ll9 3.740 4.QJ6 7.91 2.1.50 2.446 13.71 90.10 88.1.S • 2.16 

120 4.,580 4.844 5.76 2.9'-fo J.2~ 8.98 91.4o 83.73 - 2.92 

! 121 5.400 5.;J.J2 2.63 3.700 . J.~2 J.84 93.10 88.49 - 4.9.5 
122 6.080 6.125 0.74 4.J.so 4.J96 1.o6 9.3.20 87.80 - .5.79 
12.3 6.690 6.623 - 1.00 4.890 4.82) - 1.37 93.60 86 • .51 - 7.57 
124 7.290 7.139 - 2.Cf/ 5.430 .5.279 - 2.78 92.90 84.24 - 9.32 
12.5 7.7.30 7.430 - J.88 5.850 5 • .550 - .5.13 92.90 80.80 -13.02 
126 J.020 J.164 4.7/ 1.460 1.6d-J. 9.86 89 • .50 88.JO - 1.J4 
127 4.Jo() 4.421 1.40 2.780 2.841 2.19 92.60 90 • .51 - 2.26 

128 5.340 . .5.336 - O.Cfl 3.720 .3.716 - o.u 94.30 90.97 - 3 • .53 
129 6.130 6.0l.J - 1.91 4.4.)0 4.3].J - 2.64 94.60 90.60 • 4.2J 

. 
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Weir No. S• PERFOBMA11CE CF CHOW's 'NfflEBICAL INTmBATICti METHa> a SUB:!RITICAL FLGl, CASE II. 

TEST 
UPSTREAM DISCHARGE 

No. 
measured computed 

1)0 6.810 6.657 
lJl 7.490 7.226 

1 

\ 

Mean 

01 1/s 

% error 

. 

• 2.2.5 

- J • .52 

1.4.5 
4.56 

SIDE SPILi. 

meosurod 

.5.dr<> 

.5.700 

. 

I 

DISCHARGE 

computed 

4.897 
.5.436 

I 
I 

Ow 1/s 

% error 

- ).~ 

- 4.6) 

I 

2.68 
7.u 

UPSTREAM DEPTH 

meosu red con1puled 

94.6o 89.67 
94 • .50 88.24 

Y1 ff\ffl 

% error 

- .5.21 
- 6.62 

- 5.99 
).54 



Weir No. J. PERFORMANCE CF CHOW's NUI1ERICAL INTE}'.;RATION METHOD: SUPERCRITICAL FLOW,· CASE I. 

TEST 
DOWNSTREAM DISCHARGE 02 ,,. SIDE SPILL DISCHARGE Ow I/a DOWNSTREAM DEPTH y~ mm 

No. 
mea1vred computed % error meoavred computed % error meaaured con1puled % error 

71 7.000 7.641 9.16 6.200 5.559 -10.34 46.20 48.07 4.05 
72 6.450 7.d+l 9.16 5.240 4.0+9 -11.28 44.70 46.75 4.59 
7) 5.880 6.34) 7.87 4.150 J.687 -11.16 42.70 45.20 5.85 
74 5.120 5.471 6.86 2.910 2.559 -12.06 41.60 4J.24 J.94 
75 5.630 6.067 7.76 J.740 J.JOJ -11.68 42.60 44.57 4.62 
76 6.090 6.690 9.85 4.770 4.170 -12,.58 4J.60 45.97 5.44 

1J2 7.450 7.949 6.70 6.370 . 5.871 - 7.83 46.oo 48.42 5.26 

t 133 7.130 7.686 - 7.80 5.980 5.424 - 9.30 46.oo 47.83 3.98 
~ 1)4 6.820 7.332 7.51 5.430 4.918 - 9.43 45.20 47.05 4.09 

1J5 6.560 6.993 6.60 4.860 4.427 - 8.91 44.oo 46.28 5.18 
136 6.200 6.574 6.0J 4.210 J.836 - 8.88 4J.10 45.36 5.24 
137 5.840 6.178 . 5.79 J.630 3.292 - 9.31 42.50 44.44 4.56 
141 7.780 8.098 4.09 6.230 5.912 - 5.10 47.20 48.50 2.75 
142 7.460 7.792 4.45 5.810 5.478 - 5.71 46.70 47.84 2.44 
143 7.020 7.360 4.84 5.140 4.800 - 6.61 45.80 46.86 2.31 
144 6.660 7.024 5.47 4.660 4.296 - 7.81 44.90 46.08 2.63 



£ 

Weir No. J. PERFORMANCE OF CHO'..Z's Nt.MERICAL INT:EnRATION METHODs SUPERCRITICAL FLO'..Z, CASE I. 

TEST 
DOWNSTREAM DISCHARGE 

No. 
111ea1ured computed 

145 6.JOO 6.607 
146 5.890 . 6.153 

r 

' 

Mean 
Standard Deviation 

02 ,,. 

% error 

4.87 
4.47 

6.63 
1.76 

SIDE SPILL 

meo•ured 

4.0JO 
J.400 

I 

. 

DISCHARGE 

computed 

3.723 
J.1J7 

o,., l/1 

% error 

- 7.62 
- 7.74 

. 

- 8.91 
2.38 

DOWNSTREAM DEPTH 

mea1u red con1puted 

43.90 45.12 
42.40 44.05 

Y2 m111 

°lo error 

2.78 
3.89 

4.09 
1.12 



I 

Weir No. J. PERFORMANCE OF CHOW's NUMERICAL INTEGRATION METHOD a SUPERCRITICAL FLOW, CASE IV. 

TEST 
DOWNSTREAM DISCHARGE 

No. 
measured computed 

77 7.010 7.559 
78 7.950 8.166 
79 8.840 8.879 

1J8 7.490 7.8J4 
139 8.280 8.435 
140 9.280 9.128 
147 7.750 7.950 
148 8.680 8.635 
149 9.420 9.207 

r_ 

( 

Mean 
Standard Deviation 

o2 1/s 

% error 

7.8J 
2.72 
o.44 
4.59 
1.87 

- 1.64 
2.58 

- 0.52 
- 2.26 

1.7J 
J.18 

SIDE SPILL DISCHARGE 

meosured computed 

5.630 5.081 
4.640 4.424 
3.690 3.651 
5.140 4.796 
4.240 4.085 
3.320 J.472 
4.750 4.550 
J.820 3.865 
3.050 3.263 

\ 

Ow l/1 

0
/., error 

- 9.75 
- 4.66 
- 1.o6 
- 6.69 
- J.66 

4.58 
- 4.21 

1.18 
6.98 . 

I 

- 1.92 
.5.:38 

DOWNSTREAM DEPTH 

measured co111puteJ 

47.00 47.77 
48.10 48.24 
49.00 48.27 
46.60 47.80 
47. 70 · 48.07 
48.oo 48. 09 

47.40 47.63 
48.10 47.93 
48.40 47.75 

y
2 

mm 

¾ error 

1.64 
0.29 

- 1.49 
2.58 
0.21 

0.19 
o.49 
0.35 
l.J4 

0.25 
1.29 

\ 




