
ANEXO 4 

 271 

 

 

 

ANEXO 4 
 

COMPROBACIÓN EXPERIMENTAL DE LAS 
FÓRMULAS PROPUESTAS PARA EL CÁLCULO DE 

TUBERÍAS A PRESIÓN 
 

 

 

1. Tubería de PVC (7 formulaciones). 
 
2. Tubería de PEAD (7 formulaciones). 

 
3. Tubería de fibrocemento (11 formulaciones). 
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1. Tubería de PVC (7 formulaciones) 
 

 
� Formulación de Darcy-Weisbach 

 
� Formulación de Blasius-Flamant 

 
� Formulación de Manning-Strickler-Gaukler 

 
� Formulación de Kütter 

 
� Formulación de Hazen-Williams 

 
� Formulación de Scobey 

 
� Formulación de Franquet 
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Q Hr+Hs Hreal 
0.0009 0.1493 0.1030 
0.0022 0.6611 0.5665 
0.0031 1.2322 1.1531 
0.0041 1.9235 1.9115 
0.0050 2.8115 2.5825 
0.0061 3.9576 3.0990 
0.0080 6.6002 5.1650 
0.0093 8.5146 8.2640 
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Q Hr+Hs Hreal 
0.0009 0.1563 0.1030 
0.0022 0.6922 0.5665 
0.0031 1.2902 1.1531 
0.0041 2.0140 1.9115 
0.0050 2.9121 2.5825 
0.0061 4.0653 3.0990 
0.0080 6.6867 5.1650 
0.0093 8.5622 8.2640 
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Q Hr+Hs Hreal 
0.0009 0.1033 0.1030 
0.0022 0.5659 0.5665 
0.0031 1.1530 1.1531 
0.0041 1.9181 1.9115 
0.0050 2.9234 2.5825 
0.0061 4.2801 3.0990 
0.0080 7.5588 5.1650 
0.0093 10.0270 8.2640 
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Q Hr+Hs Hreal 
0.0009 0.1508 0.1030 
0.0022 0.8256 0.5665 
0.0031 1.6818 1.1531 
0.0041 2.7980 1.9115 
0.0050 4.2645 2.5825 
0.0061 6.2437 3.0990 
0.0080 11.0267 5.1650 
0.0093 14.6166 8.2640 
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Q Hr+Hs Hreal 
0.0009 0.1278 0.1030 
0.0022 0.6172 0.5665 
0.0031 1.1927 1.1531 
0.0041 1.9108 1.9115 
0.0050 2.8228 2.5825 
0.0061 4.0179 3.0990 
0.0080 6.8029 5.1650 
0.0093 8.8372 8.2640 
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Q Hr+Hs Hreal 
0.00094 0.1260 0.1030 
0.00220 0.6341 0.5665 
0.00314 1.2466 1.1531 
0.00405 2.0217 1.9115 
0.00500 3.0170 2.5825 
0.00605 4.3339 3.0990 
0.00804 7.4392 5.1650 
0.00926 9.7298 8.2640 
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Q Hr+Hs Hreal 
0.0009 0.1033 0.1030 
0.0022 0.5659 0.5665 
0.0031 1.1431 1.1531 
0.0041 1.9018 1.9115 
0.0050 2.8985 2.5825 
0.0061 4.2437 3.0990 
0.0080 7.4946 5.1650 
0.0093 9.9415 8.2640 
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2. Tubería de PEAD (7 formulaciones) 
 

 
� Formulación de Darcy-Weisbach 

 
� Formulación de Blasius-Flamant 

 
� Formulación de Manning-Strickler-Gaukler 

 
� Formulación de Kütter 

 
� Formulación de Hazen-Williams 

 
� Formulación de Scobey 

 
� Formulación de Franquet 
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Q Hr+Hs Hreal 
0.0031 0.3563 0.5165 
0.0050 0.8464 1.5495 
0.0098 2.7740 4.6485 
0.0141 5.3297 7.7475 
0.0195 9.5592 13.4290 
0.0236 13.4954 19.6270 
0.0268 16.9311 24.7920 
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Q Hr+Hs Hreal 
0.0031 0.3731 0.5165 
0.0050 0.8861 1.5495 
0.0098 2.8768 4.6485 
0.0141 5.4376 7.7475 
0.0195 9.5903 13.4290 
0.0236 13.3927 19.6270 
0.0268 16.7304 24.7920 
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Q Hr+Hs Hreal 
0.0031 0.2198 0.5165 
0.0050 0.5906 1.5495 
0.0098 2.2668 4.6485 
0.0141 4.6966 7.7475 
0.0195 8.9829 13.4290 
0.0236 13.1575 19.6270 
0.0268 16.9675 24.7920 
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Q Hr+Hs Hreal 
0.0031 0.3027 0.5165 
0.0050 0.8135 1.5495 
0.0098 3.1250 4.6485 
0.0141 6.4690 7.7475 
0.0195 12.3729 13.4290 
0.0236 18.1227 19.6270 
0.0268 23.3707 24.7920 
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Q Hr+Hs Hreal 
0.0031 0.3159 0.5165 
0.0050 0.7892 1.5495 
0.0098 2.7445 4.6485 
0.0141 5.3832 7.7475 
0.0195 9.8131 13.4290 
0.0236 13.9727 19.6270 
0.0268 17.6826 24.7920 
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Q Hr+Hs Hreal 
0.0031 0.3230 0.5165 
0.0050 0.8263 1.5495 
0.0098 2.9676 4.6485 
0.0141 5.9235 7.7475 
0.0195 10.9681 13.4290 
0.0236 15.7614 19.6270 
0.0268 20.0688 24.7920 
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Q Hr+Hs Hreal 
0.0031 0.3755 0.5165 
0.0050 1.0089 1.5495 
0.0098 3.8760 4.6485 
0.0141 8.0236 7.7475 
0.0195 15.3462 13.4290 
0.0236 22.4778 19.6270 
0.0268 28.9867 24.7920 
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3. Tubería de fibrocemento (11 formulaciones) 
 

 

� Formulación de Darcy-Weisbach 
 

� Formulación de Blasius-Flamant 
 

� Formulación de Manning-Strickler-Gaukler 
 

� Formulación de Kütter 
 

� Formulación de Hazen-Williams 
 

� Formulación de Scobey 
 

� Formulación de Franquet 
 
� Formulación de Scimemi 
 
� Formulación de Meyer-Peter 
 
� Formulación de Ludin 
 
� Formulación de Stucky 
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Q Hr+Hs Hreal 
0.0039 7.7432 10.3300 
0.0040 8.3514 11.3630 
0.0045 10.0837 13.4290 
0.0049 11.7661 15.4950 
0.0053 13.8905 16.5280 
0.0058 16.2220 21.6930 
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Q Hr+Hs Hreal 
0.0039 11.1100 10.3300 
0.0040 11.9828 11.3630 
0.0045 14.3150 13.4290 
0.0049 16.6421 15.4950 
0.0053 19.5662 16.5280 
0.0058 22.7593 21.6930 
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Q Hr+Hs Hreal 
0.0039 17.5206 10.3300 
0.0040 19.1020 11.3630 
0.0045 23.4070 13.4290 
0.0049 27.8041 15.4950 
0.0053 33.4541 16.5280 
0.0058 39.7632 21.6930 
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Q Hr+Hs Hreal 
0.0039 12.0602 10.3300 
0.0040 13.1488 11.3630 
0.0045 16.1122 13.4290 
0.0049 19.1389 15.4950 
0.0053 23.0281 16.5280 
0.0058 27.3709 21.6930 
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Q Hr+Hs Hreal 
0.0039 11.7268 10.3300 
0.0040 12.7037 11.3630 
0.0045 15.3341 13.4290 
0.0049 17.9839 15.4950 
0.0053 21.3439 16.5280 
0.0058 25.0465 21.6930 
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Q Hr+Hs Hreal 
0.0039 12.0487 10.3300 
0.0040 13.0795 11.3630 
0.0045 15.8653 13.4290 
0.0049 18.6842 15.4950 
0.0053 22.2739 16.5280 
0.0058 26.2468 21.6930 
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Q Hr+Hs Hreal 
0.0039 10.9425 10.3300 
0.0040 11.9304 11.3630 
0.0045 14.6191 13.4290 
0.0049 17.3665 15.4950 
0.0053 20.8943 16.5280 
0.0058 24.8353 21.6930 
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Q Hr+Hs Hreal 
0.0039 6.9729 10.3300 
0.0040 7.5322 11.3630 
0.0045 9.0310 13.4290 
0.0049 10.5314 15.4950 
0.0053 12.4228 16.5280 
0.0058 14.4997 21.6930 
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Q Hr+Hs Hreal 
0.0039 10.1065 10.3300 
0.0040 10.9718 11.3630 
0.0045 13.3101 13.4290 
0.0049 15.6766 15.4950 
0.0053 18.6904 16.5280 
0.0058 22.0264 21.6930 
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Q Hr+Hs Hreal 
0.0039 8.5439 10.3300 
0.0040 9.2557 11.3630 
0.0045 11.1721 13.4290 
0.0049 13.1028 15.4950 
0.0053 15.5508 16.5280 
0.0058 18.2484 21.6930 
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Q Hr+Hs Hreal 
0.0039 8.1311 10.3300 
0.0040 8.7895 11.3630 
0.0045 10.5555 13.4290 
0.0049 12.3264 15.4950 
0.0053 14.5618 16.5280 
0.0058 17.0141 21.6930 
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Por último, en el siguiente gráfico se observan, para cada una de las 
formulaciones empleadas y para todas las tuberías, los valores de las discrepancias 
medias absolutas registradas entre los valores teóricos resultantes de la aplicación 
de las diferentes formulaciones y los realmente observados en la experiencia 
realizada. En él se pone de manifiesto, una vez más, la bondad de la formulación 
aquí propuesta (que es la que mejor ajusta los resultados, siendo la peor la de 
Manning-Strickler) para el dimensionamiento de este tipo de conducciones 
forzadas. 
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