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Short Historical Dictionary on Urban Hydrology and Drainage



CG 1333 Short name of the French technical guidelines Instruction technique relative à l'assainissement des agglomérations CG 1333* (Technical guidelines for sewerage of cities) published on 22 February 1949 by the Ministry of Reconstruction and City Planning (CG 1333, 1949). The CG 1333 (Figure 1) was prepared by a national commission, chaired by the engineer Pierre Koch*, which started its work soon after the second World War. The main objective was to deliver national technical guidelines to rebuild the cities and their infrastructure after the war. The CG 1333 has been intensively used to build and rebuild sewer systems across France, and even in some French colonies with very different climatic contexts. Until the early 1970s, the CG 1333 was considered as “the Bible for all planners, private consulting companies, administrations... and all supervision services involved in sewer systems projects of any size.” (Garancher, 1966 cited by Koch, 1967, p. ix).



Figure 1 : Front page of the guidelines CG 1333 (1949).
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The CG 1333 was based on two main elements: - the formula proposed by the engineer Albert Caquot* to calculate the discharge to be evacuated by a sewer pipe at the outlet of a catchment (Caquot, 1941); - the statistics established by the meteorologist Henri Grisollet* for storm events measured in Paris (Grisollet, 1946, 1947). Compared to the initial method proposed by Caquot* (1941), some modifications and rewriting (approved by Caquot himself) were made and are described in detail in the Appendix III of the CG 1333. These changes are summarised hereafter. Caquot (1941) (see Caquot* for more detail) based his formula on a volume balance equation written: 1 αHA(1 − γ ) = q[δ(t1 + t 2 ) + βT ] 6



with



q T H A t1 t2 α β, δ



Eq. 1



maximum flow rate at the outlet of the sewer system (m3/s) time at which q appears (minutes) cumulated rainfall at time T (mm) area of the catchment (ha) time of concentration within the sewer pipes (minutes) time of concentration over the catchment surfaces (minutes) coefficient < 1 for decreasing intensity around the central point (-) numerical coefficients.



Compared to the initial equation given by Caquot (1941), the above Eq. 1 introduces a new coefficient δ ≠ 1 and does not predefine the value of β. Additional equations are given in the CG 1333, sometimes with modifications compared to the values initially recommended by Caquot (1941). The coefficient α has been changed: α = A−ε with ε = 0.1 instead of 0.178



Eq. 2



According to experience, T is greater than t1+t2. Nevertheless it is assumed in the CG 1333 Appendix III that, if the mean intensity H/T decreases rapidly when T increases (which is frequently observed in practice), using T = t1+t2



Eq. 3



leads to the maximum value of q. Caquot suggested to calculate: t1 + t 2 = µI c Ad q f



with



A I µ a, c, f



Eq. 4



area of the catchment (ha) mean slope of the sewer pipes (m/m) numerical coefficient depending on the shape of the catchment numerical coefficients.
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The rainfall depth H during the time T is represented by (this equation was wrongly written in the original CG 1333 on p. 47 due to a typographic error: the exact equation is given e.g. by Koch (1954) on p. 328): H = aT b T



Eq. 5



with a and b numerical coefficients. Substituting Eq. 2 to Eq. 5 into Eq. 1 gives, after re-arranging all terms to derive the discharge q (Figure 2): 1



bc



bd − ε +1



1



 aµb  1−bf q= × I 1−bf × (1 − γ ) 1−bf × A 1−bf   6(β + δ) 



Eq. 6



Figure 2 : Formula of the design discharge q (CG 1333, 1949, p. 47)



The meteorologist Henri Grisollet analysed the data recorded at the Montsouris Meteorological Observatory in Paris during the period 1897-1946. He found that the maximum rainfall depth H (mm) observed in T (minutes) was well described by the formula: H=



a b +T



Eq. 7



with a and b depending on the return period. For the 10 years return period, a = 2590 and b = 10, which, for T = 60 minutes, leads to H = 37 mm and a mean intensity H/T = 0.617 mm/min (see Figure 3). Grisollet (1947, 1948) also applied the formula: H = aT −α



Eq. 8



with a and α depending on the return period, but concluded it was a little bit less appropriate than Eq. 7. Nevertheless, Eq. 7 for the 10 years return period was introduced in the CG 1333 as the mean intensity expressed by: H = 11 T − 0.7 T
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For T = 60 minutes, one gets H/T = 0.626 mm/h and H = 37.6 mm. Such a slight difference is negligible for sewer design purposes.



Figure 3 : Results of Grisollet (1947, 1948) used in the CG 1333 (1949), as reproduced in Koch (1967, p. 326). Note some typographic errors: at the top, replace a/b × t by a/(b+t); in front of the first table, replace i = a/b + T by i = a/(b+t); above the second table, replace i = 3420/t +15 by i = 3420/(t+15); in the second table, the left column title should not be t maxima in mm/h but t in min (or mn in French). The values given in the second table are rainfall depth H in mm. Note also that the author confused the intensity i (which shall be expressed in mm/h) and the rainfall depth H observed during the time t (which shall be expressed in mm). All values are expressed here with t in minutes and H in mm.
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According to Caquot, using Eq. 9 and µ = 0.93, c = -0.363, d = 0.366 and f = -0.2 (the coefficient c was wrongly written positive in the original CG 1333 on p. 48 due to a typographic error: the exact value is given e.g. by Koch (1954) on p. 328), one gets (Figure 4): q = 1340 I 0.30 (1 − γ )1.17 A0.75



Eq. 10



which is not very different from the original Caquot formula for very small slopes (Figure 4). But the new formula gives a higher influence to the slope I.



Figure 4 : Final formula of the design discharge q for Paris (CG 1333, 1949, p. 48)



After revision and adaptation of its numerical values for three supposedly homogeneous rainfall regions in France, Eq. 9 was still recommended in the new Instruction technique relative aux réseaux d'assainissement des agglomérations INT 77.284 (Technical guidelines for sewer systems in cities) published on 22 June 1977 by the Ministry of Interior to replace the CG 1333 (INT 77.284, 1977) (Figure 5). Ten years later, Coste and Loudet (1987) published a new series of numerical values of the coefficients a and b for Eq. 9 specifically calculated for French 50 cities (Figure 6). In 2003, the application of the modified Caquot formula has been restricted to the predesign of sewers in small catchments: it is now recommended to use more elaborated methods and simulation software (Certu, 2003). Table 1 gives the successive values of the numerical coefficients of Eq. 9 in the case of Paris, recommended in Caquot (1941), in the CG 1333 (1949) and in the INT 77.284 (1977).
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Figure 5 : Front page of the guidelines INT 77.284 (1977).



Parameter a b c d f β δ β+δ ε µ



Caquot (1941) 2.711 -0.333 -0.363 0.366 -0.2 0.85 1 1.85 0.178 0.93



CG 1333 (1949) 11 -0.7 -0.363 0.366 -0.2 0.75 0.75 1.50 0.100 0.93



INT 77.284 (1977) 5.9 -0.59 -0.41 0.507 -0.287 1.1 0.050 0.5



Table 1 : Values of numerical coefficients used in the Caquot formula, as published in Caquot (1941), in the CG 1333 (1949) and in the INT 77.284 (1977).
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Figure 6 : Extract of the Table 2 published by Coste and Loudet (1987, p. 57) giving a and b values for Eq. 9 for 50 French cities.



References Caquot A. (1941). Sur la quantité des eaux pluviales à écouler dans les agglomérations urbaines modernes. Comptes Rendus de l'Académie des Sciences, 213(16), 509-515. Certu (2003). La ville et son assainissement - Principes, méthodes et outils pour une meilleure intégration dans le cycle de l'eau. Lyon (France) : Certu, CD-rom, juillet 2003 ISBN 2-11094083-2. CG 1333 (1949). Instruction technique relative à l'assainissement des agglomérations. Paris (France) : Ministère de la Reconstruction et de l'Urbanisme, circulaire générale CG 1333, 22 février 1949, 50 p. + annexes. Coste C., Loudet D. (1987). Guide de l'assainissement en milieu urbain ou rural - Tome 1 : les réseaux et les ouvrages de retenue. Paris (France) : Editions du Moniteur, 240 p. ISBN 2.281.11094.X.
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Grisollet H. (1946). Etude de la distribution des pluies orageuses autour du maximum central. Comptes Rendus de l'Académie des Sciences, 222(1), 97-99. Grisollet H. (1947). Variation de l'intensité maxima des pluies orageuses observées à Paris en fonction de la fréquence et de la durée. Comptes Rendus de l'Académie des Sciences, 224(24), 1725-1727. (reproduced in extenso in CG 1333, 1949; Koch, 1954, 1967). Grisollet H. (1948). Etude des averses orageuses de la région parisienne envisagées au point de vue de leur évacuation par les ouvrages d'assainissement. La Météorologie, 11, 175-195. INT 77.284 (1977). Instruction technique relative aux réseaux d'assainissement des aggloméra tions. Paris (France) : Ministère de l'Intérieur, instruction interministérielle n° 77.284/INT, 22 juin 1977, 62 p. + annexes. Koch P. (1954). Les réseaux d'égouts. Paris (France) : Dunod, 1ère édition, 348 p. Koch P. (1967). Les réseaux d'égout. Paris (France) : Dunod, 3ème édition, 350 p.
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great capital of the kingdom of Ugarit, with fortifications, a Royal Palace, temples, houses and ... Not only famous as the place where the ... a mythological water cycle was associated to Baal*, the god of rainfall and storm (Calvet, 1989, 2001).
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economic organisation, and is very famous for its political philosophy: the ... from Chanakya, can not be considered as fully written by Chanakya due to many.
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Short Historical Dictionary on Urban Hydrology and Drainage. Â© Jean-Luc Bertrand-Krajewski - 08/2006. 1. BOUQRAS. Discovered by W.J. van Liere in the ...
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Short Historical Dictionary on Urban Hydrology and Drainage. Â© Jean-Luc Bertrand-Krajewski - 02/2005. 1. KAUTILYA. See CHANAKYA.
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Net asking rent: $19.00/sq ft. Operating expenses: $7.10/sq ft. Term: 5 years. Availability: Immediate. Leasable office area: 2,200 sq ft. Leasable warehouse area:.
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Short Historical Dictionary on Urban Hydrology and Drainage. Â© Jean-Luc Bertrand-Krajewski - 02/2006. 1. EL-KOWM. El Kowm (or Al Kawm) was a neolithic ...
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trenches, or, the most frequent case, into a street gutter (Ludwig, 1977) or a pipe. Figure 1 : Typical wastewater pipes observed in South Habuba Kebira.
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ENTREMONT. Entremont, the capital of the Salyan military confederation, was a pre-Christian city located on a 3.5 ha oppidum in the South-East of France, 3 km ...
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TARADEAU. Taradeau is a village located in the South-East of France, where the ruins of a 1 ha oppidum are still clearly visible. Archaeological excavations ...
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in urban hydrology and urban water systems. ..... One assumes that the city has no wastewater treatment plant (WWTP) and that all wastewater is discharged into.
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involving the solution of a quadratic equation, without specifying which root is to be taken). NOTE 2 This Supplement does not consider the case where a prior ...
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CG ARTIST. 3D. 15/01/1990 ( age : 26). 80 rue Albert. 75013 PARIS, FRANCE. (33) 6 87 47 79 95 ... 3D : Maya, 3ds max, Xsi, Zbrush, Topogun, V-Ray,. Roadkill ...
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CG artist 

A CG creature, hybrid of a black panther and a lizard , integrated in live footage. Position on the project: I did all animation. PEUGEOT 207 Ladybird (2006).
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CG Supervisor 

Designed CD covers for music bands (:Wumpscut:, solitary experimentsâ€¦). .... Nico Bayer â€“ Shoot/Vfx co-supervision (9 digital artists) Lighting/Compositing.
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castle, FranÃ§ois I promulgated the order requiring to use French instead of Latin in all official documents and activities related to administration, justice, civil ...
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Short Historical Dictionary on Urban Hydrology and Drainage. Â© Jean-Luc Bertrand-Krajewski - 02/2005. 1. SALUS. See HYGIA.
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MANNING Robert - JLBK 

published in 1842, with a lot of activities in flood control and drainage for which he had .... related to any theory of hydraulics. .... More information about the Manning formula, its context and its evolution may be .... History of Manning's formu
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HYGIA (Hygie) - JLBK 

HYGIA (Hygie). ~ 500 BC. Greek goddess of health, daughter of Aesculapius, Greek god of Medicine. She is frequently represented accompanying her father ...
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Some types of this model has an SRS which includes a driver's airbag located in the steering wheel hub and a pas- senger's airbag located in the dashboard ...
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Short Historical Dictionary on Urban Hydrology and Drainage. Â© Jean-Luc Bertrand-Krajewski - 02/2005. 1. CRIMP and BRUGES formula. See MANNING ...
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CAQUOT Albert - JLBK 

modified rational formula* to calculate the surface runoff to be evacuated in sewers accounting ... Figure 4 : Volume balance equation (Caquot, 1941, p. 511, with ...
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BELLARMATO Girolamo - JLBK 

In 1540, Bellarmato met for the first time the French king François I* who founded the city of Le Havre in 1517. He proposed him to create in Le Havre a new city, ...
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VICTOR MOULIN - CG A 

Strong background in arts and visual communication. â–« Punctual, honest, resourceful and ... Bachelor with honor. SOFTWARE KNOWLEDGE. 3D SOFTWARE.
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Liasse fiscale AUTOMATISMES CG 

RÃ©serve de rÃ©Ã©valuation (1976). (3) Dont rÃ©serve spÃ©ciale des plus-values Ã  long terme *. EF. (4) Dettes et produits constatÃ©s d'avance Ã  moins d'un an. EG.
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