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4. Comparison of costs and delays of construction for the 2 alternatives 
 

The table here after shows a comparison concerning the costs (in MUSD) of the diversion works and the delay of 
construction (in months) for the dam with the initial design (A1) - utilizing the traditional method with a high 
upstream cofferdam and 2 large diversion tunnels - and these values for the constructed dam, including its repair 
(A2+REPAIR) following the incident. The cost saving is 36% and the construction delay saving is 21 months 
compared with the initial design. 
 

ALTERNATIVE: A1 
(traditional) 

ALTERNATIVE: A 2 
(with overtopping) 

REPAIR 
(to restore the damaged 

structures) 

A2 + 
REPAIR 

1. Two tunnels 
(Diameter=11.0m, Total 
length = 1250m): 31.5 
MUSD 
 
2. Upstream cofferdam: 1 
MUSD  
 
3. Downstream cofferdam: 
0.06 MUSD 
 
4. Longitudinal dam: 0.42 
MUSD 
 
 
 
- Total: 33 MUSD 
- Construction period: 7 
years. 
 

1. One tunnel of 9.0m 
diameter: 8.5 MUSD 
2. Protection of the D/S 
face with stepped 
gabions:  2.3 MUSD. 
3. Upstream cofferdam: 
1.6 MUSD 
4.Downstream 
cofferdam: 0.06 MUSD 
5. Longitudinal dam: 
0.42 MUSD 
 
- Total: 12.85 MUSD 
(39% of A1) 
- Construction period: 
5 years.   
 

1. Overflowed CFRD 
part : 7.9 MUSD 
 
2.U/S and D/S 
cofferdams : 0.5 MUSD 
  
 
 
 
 
 
 
- Total : 8.4 MUSD 
- Duration of the 
repair: 3 months 
 

 
 
 
 
 
 
 
 
 
-Total cost: 
21.25 MUSD 
(64% of A1) 
  
- Total delay 
saving: 21 
months 
 

 
5. Return of experience of the Cua Dat dam diversion works  

 
The incident of the Cua Dat dam diversion leads to the following questions and answers: 
 
- Choice of the frequency for the “Construction flood” of this design?  
Probably too high (1/20) for an important embankment dam with some uncertainties concerning the 
hydrological data. A probability of 1/100 should be more realistic. 
- Choice of the type of diversion works with overtopped structures?  
Certainly justified, if we compare the costs and delays of construction, even with this incident due to the 
exceptional flood of October 2007 (frequency 1/500?): in that unfavorable case, the expenditure to restore 
the eroded dam portion is only about 20% of the cost of a large diversion tunnel.  
 
- Choice of the type of protection? 
It is probable that, if the downstream slope of the dam were protected by a RCC layer - or much better by 
a small downstream FSHD (or a CSG dam) - in place of the gabions, the main dam and the RCC would 
have resisted to the flood or been only superficially damaged.  
For the Cua Dat dam, the protection by the gabions was not sufficient for such a high overflow depth, 
with a flood duration larger than one day. The risk of collapse was augmented by the flood transporting a 
lot of floating debris and logs. This type of protection should require the use of strong steel bars in place 



of a simple wire mesh, a filter layer between the rockfill and the gabions and a reliable protection at the 
toe of the dam: this protection won’t be finally cheaper than a protection by a RCC layer.  
The Cua Dat’s breach, restricted to only a part of the dam length, shows that it could be economically 
advantageous to foresee - for a long embankment dam - a fuse portion of the crest in the central or the 
lowest parts of the dam partially constructed, to reduce the overflow depth on the rest of the structure in 
case of a very exceptional flood. 
 

6. Conclusion  
 

The failure of the Cua Dat CFRD must not lead to rule out the method of diversion with overtopped structures - 
which allows generally important cost and delay savings - but to adopt an adequate mode of protection of the 
downstream slope of the embankment and, if necessary, of its toe and abutments. So the downstream slope of the 
dam portion must be strengthened sufficiently to be safe in large flood overtopping. 
If a dam is constructed on a site with low discharge during the dry season, but with very large floods during some 
months of the wet season, it is possible to reduce, by this mean, its delay and cost of construction. As more and more 
CFRD will be constructed in Asia in such condition (monsoon), this practice seems very promising. 
It will be therefore interesting to collect in the future the experience of this method of construction to improve its 
economy and safety. 
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