
Conference Paper, Published Version

Stamataki, Ioanna; Zang, Jun; Bazeley, William; Morgan, Gerald
Study of Flow Over Weirs such as Pulteney Weir
Zur Verfügung gestellt in Kooperation mit/Provided in Cooperation with:
Kuratorium für Forschung im Küsteningenieurwesen (KFKI)

Verfügbar unter/Available at: https://hdl.handle.net/20.500.11970/99444

Vorgeschlagene Zitierweise/Suggested citation:
Stamataki, Ioanna; Zang, Jun; Bazeley, William; Morgan, Gerald (2014): Study of Flow Over
Weirs such as Pulteney Weir. In: Lehfeldt, Rainer; Kopmann, Rebekka (Hg.): ICHE 2014.
Proceedings of the 11th International Conference on Hydroscience & Engineering. Karlsruhe:
Bundesanstalt für Wasserbau. S. 295-302.

Standardnutzungsbedingungen/Terms of Use:

Die Dokumente in HENRY stehen unter der Creative Commons Lizenz CC BY 4.0, sofern keine abweichenden
Nutzungsbedingungen getroffen wurden. Damit ist sowohl die kommerzielle Nutzung als auch das Teilen, die
Weiterbearbeitung und Speicherung erlaubt. Das Verwenden und das Bearbeiten stehen unter der Bedingung der
Namensnennung. Im Einzelfall kann eine restriktivere Lizenz gelten; dann gelten abweichend von den obigen
Nutzungsbedingungen die in der dort genannten Lizenz gewährten Nutzungsrechte.

Documents in HENRY are made available under the Creative Commons License CC BY 4.0, if no other license is
applicable. Under CC BY 4.0 commercial use and sharing, remixing, transforming, and building upon the material
of the work is permitted. In some cases a different, more restrictive license may apply; if applicable the terms of
the restrictive license will be binding.







 

2 EXPERIMENTAL SETUP 

Four wave gauges were placed in pairs before and after the weirs, to measure water height. Point gauges 
were also used along the flume to confirm the measurements. 

Five models were fabricated. The first one was a sharp crested rectangular weir, the second was a 
sharp crested 45° oblique rectangular weir and the third was a sharp crested 60° oblique rectangular weir. 
These three models were made from concrete in 18mm phenolic-faced plywood formwork. The fourth 
model assembled was a “Half” Pulteney (Figure 9) in a 1:50 scale, and the fifth was “Pulteney Weir” 
(Figure 10) in a 1:100 scale. The last two, and harder, models were made in Bath University’s timber la-
boratory using plywood and contact glue. They were then both filled and painted to give them the appro-
priate shape and waterproof effect. 

 

   

Figure 8. University of Bath’s Hydraulic Flume.  Figure 9. “Half” 
Pulteney 
Model. 

Figure 10. Full Pulteney 
Model.  

3 EXPERIMENTAL RESULTS AND DISCUSSION  

3.1 Sharp-Crested Rectangular Weir 

The Rehbock equation (5) was used on a sharp crested rectangular weir in order to confirm the accuracy 
of the experiment.  
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There was a very good agreement between theoretical and experimental results. Additionally, looking at 
the Cd versus H P⁄  curve we found a linear relationship from which, a general equation (6), was estab-
lished with very close agreement to the theoretical equation, therefore validating our experiment.  

 

  

 

Figure 6. Submerged and free-flow parameters 
 (Tullis et al., 2007).  

Figure 7. Limits of H*/Ho submerge equations by 
Tullis et al. (Tullis et al., 2007). 
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surface tension was too great to be ignored, and large flow rates could not be very realistic as in such flow 
rates, the sluice gate parallel to Pulteney Weir would have a very big impact. 

Further research is needed to examine the head discharge relationships for all labyrinth weirs of this 
type, using different alternatives of the weirs’ curves and dimensions to establish eventually a general 
equation for this type of weirs. From the derived equation, the impact of a serious flood situation in Bath 
can be predicted and shows that Pulteney Weir will probably be able to prevent flooding even for a lot 
higher flow rates than the one recorded in October 2000. Furthermore, OpenFOAM is a CFD simulation 
tool that using the equation derived in this research, can model Pulteney Weir including its surroundings; 
the sluice gate, Pulteney Bridge and the rest of the engineering obstructions built in the river Avon’s flow. 
Further research is therefore suggested for an OpenFOAM model to be constructed to examine the possi-
bility of Bath’s flooding in more detail. 

Flooding is a very important consequence of climate change. It is therefore essential to understand how 
to prevent future flooding by using structures, like weirs. Pulteney Weir is not only a weir, but is a beauti-
fully made structure fulfilling its goal whilst pleasing with its appearance. It has become one of Bath’s 
wonders without anyone even knowing it has such an important purpose. 

NOTATION 

Cd  Discharge coefficient 
wc⁄p Vertical aspect ratio 
H*  Total upstream head on a submerged weir relative to the crest elevation 
Hd  Total downstream head of submerged weir relative to the crest elevation 
Ho  Total head upstream of a weir operating in a free-flow condition and measured relative to the crest elevation 
Ht  Total head 
Le  Effective length of labyrinth weir 
Ts  Surface Tension 
A  Area 
b  Breadth 
CL  Crest coefficient per unit length of the labyrinth weir 
F  Force 
g  Gravitational acceleration constant 
H  Total Head 
K  Constant 
n  Number of cycles 
P  Weir’s Height 
P  Pressure 
Q  Discharge over weir 
u  Velocity 
W  Width of the weir 
z  Head 
ρ  Density 
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