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Abstract: Calculation of water level of the rivers in which weir(s) exist uses the water level just upstream of
the weir as the boundary condition. In this case precision of the weir formula becomes problem frequently. In this
study, free fall flow over a sharp crested weir, as the fundamentals of weir hydraulics, has been discussed on the ba-
sis of the momentum theorem. The relationship between discharge and upstream head has been given as the equal-
ly dependent relationship each other given by dimensionless parameters derived from momentum theorem. Firstly,
unique relationship between the ratio of upstream head to weir height and the ratio of critical depth to weir height
has been obtained using the previous experimental data. Then the relationship has been corrected considering
Reynolds number effect for small scale flow. Reynolds number effect on the correction is similar to that on the
drag coefficient of obstacle. The resultant formula showed better agreement than the previous standard formula in
wide experimental range.
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Schematic view of the flow
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Table 1 Experimental condition

No | ha(m) | B(m) h(m) q(m?/s)

12 | 2.286 | 1.286 |0.009~0.838| 0.0016~1.5082
13 | 0.152 | 1.286 [0.009~0.610( 0.0017~1.3410
14 | 0.305 | 1.286 [0.009~0.721| 0.0017~1.4763
15 | 0.457 | 1.286 [0.006~0.735( 0.0007~1.4003
16 | 0.610 | 1.286 [0.007~0.754( 0.0010~1.3935
17 0.914 1.286 |0.007~0.814| 0.0011~1.4950
18 1.219 1.286 |0.005~0.823| 0.0005~1.4902
19 | 1.676 | 1.286 [0.004~0.809( 0.0003~1.4348
20 2.286 1.286 |0.006~0.684| 0.0008~1.1068
21 | 2.286 | 1.286 [0.005~0.770( 0.0004~1.3133
22 0.229 1.286 |0.004~0.710| 0.0001~1.4922
23 | 1.676 | 1.286 [0.016~0.826( 0.0037~1.5066
24 | 0.762 | 1.286 [0.307~0.622( 0.3156~0.9896
25 1.679 1.286 |0.029~0.776| 0.0098~1.3331
26 | 1.673 | 1.286 |0.034~0.808| 0.0118~1.4309
27 | 1.673 | 1.286 [0.035~0.635( 0.0126~0.9606
28 | 0.366 | 0.616 [0.029~0.324( 0.0094~0.3688
29 | 0.762 | 0.616 |0.015~0.409| 0.0039~0.5121
30 | 0.697 | 0.616 |0.013~0.404| 0.0033~0.5091
31| 0.630 | 0.616 [0.016~0.405( 0.0046~0.5088
32 | 0.531 | 0.616 [0.015~0.403( 0.0037~0.5086
33 | 0.429 | 0.616 [0.015~0.398( 0.0039~0.5139
34 | 0.297 | 0.616 [0.012~0.392( 0.0031~0.5148
35| 0.230 | 0.616 |0.015~0.381| 0.0039~0.5141
37 | 0.060 | 0.616 [0.013~0.359( 0.0033~0.4988
38 0.124 0.616 [0.016~0.384( 0.0041~0.5115
39 | 0.220 | 0.616 [0.014~0.394( 0.0036~0.5130
40 | 0.306 | 0.616 |0.014~0.401| 0.0033~0.5145
41 | 0.429 | 0.616 |0.016~0.398| 0.0040~0.5085
42 | 0551 | 0.616 |0.006~0.414| 0.0008~0.5184
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Figure 10 Result of calculation of the upstream head
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