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1.1.1.1. INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION    
 
 
Absence of a consolidated design method demands work to be planned ahead 

in order to obtain a RCC mixture for construction purposes, always having in mind 
that laboratory duties must be approached as a mirror image of the production 
process at the plant. Review of previous experiences aids in predicting those 
setbacks that can emerge often during this stage, as well as in reducing those 
repetitive tasks that finally lead to satisfactory end products. This paper includes the 
experiences and lessons learned during the final assessment of the borrow sites, the 
final design of the RCC mixture  for construction purposes and the quality control 
during the execution phase in the rehabilitation of the El Guapo Dam, located 
approximately at 135 kilometers east of Caracas.  

 
During the heavy rainfalls that affected the entire country on December 1999, 

the spillway of El Guapo Dam overcharged leading to its structural collapse and as a 
result turned out a failure of 35% of the dam section, therefore emerging the need for 
a rehabilitation project. The rehabilitation project consists among other things, in the 



reconstruction of a portion of the core of the dam with 350.000 m3 of RCC in order to 
support the new spillway, for which the company Harza MWH Inc. was hired to make 
the project whereas the execution of the work was awarded to the Brazilian 
Company Consorcio Camargo Correa (CCC). Ingeniería Geotécnica Prego, C.A. 
was hired as an independent laboratory for materials testing for CCC.  

 
The general characteristics of the El Guapo Dam are the following: height of 

the dam: 60m; length of the apex of the dam: 524m; volume of the dam: 2.570 m3; 
reservoir capacity; 141.000 m3; reservoir’s surface: 6.000 m2; reservoir’s use: 
potable water supply, flood and irrigation control; original spillway capacity: 
101,8m3/s; discharge capacity of the new spillway: 2.700 m3/s; spillway type: front, 
free. 

 
 
 

2.2.2.2. MIX DESIGNMIX DESIGNMIX DESIGNMIX DESIGN    
 
 
Notwithstanding all the experience that has been gathered upon using RCC 

since the 80´s, at the time this work is being submitted, there are no consolidated 
methodologies developed yet for mix design.  

 
There are guidelines (different authors or technical groups1) that have been 

used in the design of RCC mixes, starting from the assertion used with concrete that 
states that the determination of the mass of each ingredient in a unitary volume of 
compacted mixture, based on the condition of saturated aggregates with a dry 
surface.  

 

                                                 
1 Article ACI 2075r_99 has a section with references to design  methods used to achieve an 
RCC  optimal proportion 



For RCC, regular use has driven the importance towards the determination of 
the optimum humidity that would facilitate the workability for specific contents of 
cementing material, acknowledging that there are gradation bands from which could 
be expected a reasonably priced and of acceptable workability mix.  The cement 
proportioning is made based on the design requirements (resistance to compression, 
tension or shear; permeability, etc.), considering a maximum range to reduce 
hydration heat.   

 
Frequently, the “mixture efficiency” concept is utilized as a control parameter, 

defined as the relationship between the cement proportion (kg/m3) and the 
resistance to compression at different ages (Mpa) (Ref. 02). 

 
The mix must be adequately dry at the end to avoid sinking of the compaction 

equipment, but suitably wet to allow the adequate distribution of the binding material 
mortar in the concrete during the mixing and the operation of the vibrating 
compaction.  

 
Stands out that the concept of “optimum humidity” is different when used in 

soils, since not using the dry density as a control parameter in the RCC (given the 
interaction water – cement, the humidity content is a relative value to setting time), 
determination of that optimum humidity can be made with any other parameter: 
resistance, permeability, elasticity modulus, workability. For practical reasons, in this 
work, the optimum humidity was determined using as control parameter the 
resistance to compression at different ages.  

 
Another aspect to take into consideration in the design stage with construction 

purposes is the indispensable team work with the technical room that designs the 
aggregates processing plant, in order for the laboratory to be an image of the 
subsequent productive process. In figure 01, a functional layout of the plan 
established for the laboratory is shown, the following standing out: 



1. At the processing plant, a pre-washing of the borrow materials was 
deemed necessary, given that the first component of the plant to separate larger 
aggregates at 2” used (grizzly) to be blocked due to the presence of fines. This sub-
process was not taken into consideration in the laboratory.  

2. In the 3rd step of processing in the plant, gravel triturating was 
thought as necessary (passing sieving material ¾” retained #4) to supply sand 
shortage. In the laboratory, this deficit was supplied with passing sand # 10, coming 
from the same borrow location.  

3. The selection of the aggregate piles at the plant was conducted to 
reduce segregation, as a result, finally a pile of 2” sieving material passing  was left, 
and retained in ¾” (gravel 2),a pile with passing  ¾” and retained in  #4 (gravel 1) 
and passing material #4 (sand). 

Figure 01Figure 01Figure 01Figure 01    
Functional scheme of the laboratory according to the productive system 
Schéma fonctionnel du laboratoire en accord au système de production 

 
1P: First step in plant: rejection sieving 
material passing retained in 2” 

2P: Second step in plant: separation of 
aggregates in gravel 1, gravel 2 and 
sand 



3P: Third step in plant: manufacturing 
of artificial sand by crushing gravel 1 
4P: Fourth step in plant: washing of 
produced sand 
5P: Fifth step in plant: combination of 
aggregates, cement and water 
1L and 2L: First and second step in 
laboratory: same as 1 and 2 
3L: Third step in laboratory: producing 
sand by sieving material passing 2” in 
sieve # 10 
4L: Fourth step in laboratory: washing 
of sand 
5L: Fifth step in laboratory: mixing 
process according to the design 
 
1L: Première étape en usine : rejet du 
matériel retenu en 2” 
2L : Deuxième étape en usine : 
séparation des agrégats de gravier 1, 
gravier 2 et sable 

3L : Troisième étape en usine : 
fabrication de sable artificiel en 
triturant de la grave 1 
4L : Quatrième étape en usine : 
lavage des sables produits 
5L : Cinquième étape en usine : 
mélange d’agrégats, ciment et eau 
1L et 2L : Première et deuxième étape 
en laboratoire : Ce sont les mêmes 
étapes 1P et 2P 
3L : Troisième étape en laboratoire : 
production de sable en passant au 
crible du matériel passant 2”  sur crible 
#10 
4L : Quatrième étape en laboratoire : 
lavage des sables 
5L : Cinquième étape en laboratoire : 
processus de mélange selon dessin. 

 
 

3.3.3.3. BACKGROUNDBACKGROUNDBACKGROUNDBACKGROUND    
 
 

Between August and September 2001 an RCC mix study was conducted by 
the state company FUNDALANAVIAL (ref.03) which was used as reference for the 
El Guapo Rehabilitation Project.   

 
On may 2004, HARZA ENGINEERING COMPANY issued a report (ref.04) in 

which it shows, among others, the following conclusion on the work conducted by 



FUNDALANAVIAL: “Mixes 3, 4 and 5 with aggregates from borrow PR-1 and PR-4 
with partial triturating, show the best characteristics for the El Guapo dam, and 
therefore, areas PR-1 and PR-4 are selected as primary aggregate source.” 

 
Additionally, and as a preamble to the final design of the RCC mixes,  

Ingeniería Geotécnica PREGO, C.A. conducted a supplementary study of the five 
borrows approved by the Ministry of the Environment and Natural Resources 
(M.A.R.N) for its exploitation and use in the rehabilitation of the dam. On March 2006 
a report was submitted where the following conclusions stand out: 

• The tests conducted reveal that borrow 2 A comprises an excellent material 
for ECC production, given primarily to the volume available.  

• The grain-size tests conducted in all borrow material confirm the deficiency 
of the sands, for which reason it becomes necessary to take measures in order to 
adapt to the combined aggregate gradation specified for the RCC. 

• The most appropriate measure to adapt the aggregates to the gradation 
specified for production of the RCC, seems to be to produce sands by crushing  
coarse aggregates, that come from the borrow material.  

 
In the same report, a recommendation was given as to wash all sands for the 

production of aggregates, due to:  
• Significant reduction of the amount of organic impurities detected in the 

borrow PR-1 (a necessary condition to use this borrow material as an aggregate for 
RCC). 

• Reduction of the fines existing in all borrows: although they are mostly non-
plastic fines or low-plasticity fines, it would be positive to reduce them, since the 
mechanical agents to which  aggregates are exposed to (pail-loader, carrying belts, 
mixer, machinery for the RCC lay out, etc) produce non-consolidated grain 
disintegration, and as a result, a significant increase of fines.  
 



Finally, in Volume III, Chapter 15 of the specifications of the Project made by 
HARZA ENGINEERING COMPANY (ref. 05), are summarized some of the expected 
parameters for the mix: 

• Resistance to compression in 365 days: 7 Mpa 
• “The average density of the humid mix is 2317 kg/m3, the same density was 

used in the dam stability analysis, this density is approximately 97% of the density 
that can be reached when using acceptable methods due to the best construction 
practice together with use of conventional equipment….” “…the density required is 
approximately % of the theoretical density of the air-less compacted RCC.” 

• Workability: “…It is expected that with the design of the mix, a modified VeBe 
time between 20 and 30 sec be obtained at a temperature of 20ºC, which indicates a 
relatively dry consistency”. It is hereby clarified that that this test is not mandatory, 
and it is only used as reference by the contractor. In this work, there was no need to 
use this test.  

 
 
 

4.4.4.4. DETERMINATION OF THE COMPACTION ENERGYDETERMINATION OF THE COMPACTION ENERGYDETERMINATION OF THE COMPACTION ENERGYDETERMINATION OF THE COMPACTION ENERGY    
 
 

4.1.4.1.4.1.4.1. CALIBRATION OF THE CCALIBRATION OF THE CCALIBRATION OF THE CCALIBRATION OF THE COMPACTION PATTERN INOMPACTION PATTERN INOMPACTION PATTERN INOMPACTION PATTERN IN    THE LABORATORYTHE LABORATORYTHE LABORATORYTHE LABORATORY    
 
 

In the same manner as there is no consolidated method for the design of RCC 
mixes, a standard has not also yet been set for the selection of a compaction method 
and manufacture of RCC test specimen in the laboratory. However, there are some 
criteria based on previous studies (Ref. 06), where known experiences are 
established on known compaction methods in the laboratory depending on the type 
of RCC mix and on the VeBe time of said mixes, these compaction methods being: 
the VeBe machine, (ASTM C1176), electrical hammers (ASTM C1435) or pneumatic 
compactors or “ballerina” (without standard). Generally speaking, the compaction 
method in the laboratory, must aim to reach 99% of the theoretical maximum density, 



this parameter receiving the name of Maximum Practical Achievable Density 
(MPAD). 

 
Given the relatively low expected proportion for our mix, a dry consistency, and 

a specified VeBe time between 20 and 30 sec, we deemed convenient using 
pneumatic compactors. Absence of a standard for this manufacture method of the 
test specimens demanded measuring the compaction time and the number of layers 
needed to reach the required average density of the humid mix, (2317 kg/m3), with 
the equipment available in the laboratory, as shown in Figure 02. 

 
In order to determine the compaction energy, time and number of layers, two 

gauging exercises were conducted with a mix made with aggregates that came from 
borrow PR-1, screened and washed, in saturation conditions with a dry surface, and 
in proportions satisfactory to the gradation specified in the project. For the humidity 
of the mix was used as first approximation, a value that corresponds to the modified 
proctor test (ASTM D1557) of the aggregates (Optimum= 7,5 %) and the mixture was 
proportioned with 75 kg/m3 based on the preliminary studies.  

 

 
Figure 02Figure 02Figure 02Figure 02    

Available tools for making test specimens 
Outils disponibles pour la fabrication des éprouvettes à essai 

 



1: Conventional molds to make 
concrete cylinders, fixed to rigid base 
2: Compressor Sullivan 185 C.F.M. 
(cubic feet per minutes; 87,3 l/s) 
3: Tamper Kawasaki KPT-6 with the 
following characteristics: 
• Piston diameter: 38 mm 
• Impact rate: 600 blows/minute 
• Air consumption: 15 l/s 
• Stroke length: 152 mm 
• Weight: 14 kg 
• Air inlet: ½” 
 
1 : Moules conventionnels pour la 
fabrication de cylindres en béton, fixés 
à une base rigide 

2 : Compresseur marque Sullivan 185 
C.F.M. (cubic feet per minutes ; 87,3 
I/s) 
3: Tamper (compacteur) marque 
Kawasaki KPT-6 avec les 
caractéristiques suivantes: 
• Diamètre du piston: 38 mm 
• Taux d’impacts : 600 coups à la 

minute 
• Consommation d’air : 15 I/s 
• Course de l’impact : 152 mm 
• Poids : 14 kg 
• Entrée d’air : 1/2” 
 

 
The results obtained, shown in figure 01, indicate that using three layers with 

the available equipment, it was not possible to reach the specified density, and it was 
easy to clearly identify the connection between the layers, the densification reached 
was not uniform, and the higher part of each stratum became more dense than the 
lower part, in the mean time, the compaction time increase weakened the mix due to 
stress of the material. On the other hand, using six (6) layers with this equipment, the 
densification ended up being uniform, and the connection between the layers 
disappeared and the indicated compaction was reached around 10 seconds.  

 



 
GraphGraphGraphGraph 01. Energy of compaction 

GraphiqueGraphiqueGraphiqueGraphique 01. Energie de compactage 

 

With these tools (tamper Kawasaki KPT-5 and compressor Sullivan D185), 6 
layers and 10 sec for compaction, the utilized specified energy was (ref. 07): 

 

 
 

 
 
It being slightly lower than that corresponding to the modified proctor test 

(ASTM D1557): 274.883 kg-m/m3. 
 
Later, the compactor equipment was changed to the Model Toku JET-06 

tamper (www.tamcotools.com), with the following characteristics: diameter: 1-1/2” 
(38mm); length: 49” (1240mm); weight: 39,6 lbs (18 kg); air inlet: ½”; stroke length: 5 
½ ” (140 mm); air consumption: 16,6 lts/s, impact rate: not available (assumed 600 
blows/min). With this equipment, 3 layers were compacted during 20 seconds each 



one, for a specified energy of approximately 285.206 kg-m/m3, therefore significantly 
increasing the efficiency of the work.  

 
 

4.2.4.2.4.2.4.2. DETERMINATION OF THEDETERMINATION OF THEDETERMINATION OF THEDETERMINATION OF THE    OPTIMUM HUMIDITY ANDOPTIMUM HUMIDITY ANDOPTIMUM HUMIDITY ANDOPTIMUM HUMIDITY AND    OF THE CEMENT OF THE CEMENT OF THE CEMENT OF THE CEMENT 
CONTENT CONTENT CONTENT CONTENT     

 
 
With the purpose of determining the optimum humidity of the mix and the likely 

variation range of the cement content, nine (9) RCC mixes were made that are 
shown in table 01. 

 
 

Table 01Table 01Table 01Table 01. 
Mixtures of calibration D10 to D18 

Identification of the Mixture Cement material content % Humidity Aggregates 

D10 

65 kg/m3 

6% 

Coming from borrow  
PR1, proportionate 

according to graph    02020202 

D11 7% 

D12 8% 

D13 

75 kg/m3 

6% 

D14 7% 

D15 8% 

D16 

80 kg/m3 

6% 

D17 7% 

D18 8% 

 



 
 Graph 02.Graph 02.Graph 02.Graph 02.    Combination of aggregates, borrow PR-1 

Graphique 02Graphique 02Graphique 02Graphique 02.... Mélange des agrégats, prêts PR-1 
 

In Graphs 03 and 04 are shown the results obtained. These results indicate 
that the best resistances were found in mixes D14 and D17 with moisture content of 
7% and cementing contents of 75 and 80 kg/m3 respectively. It can be observed that 
mixes D16 and D18 do not have the largest resistances. However, they have a 
cementing content of 80 kg/m3.  

 

 
Graph 0Graph 0Graph 0Graph 03.3.3.3.    Strength vs. age – Mixtures D10 to D18 

Graphique 03Graphique 03Graphique 03Graphique 03. Résistance versus âge  - Mélanges D10 à D18 

 
 

 



 
Graph 04. Graph 04. Graph 04. Graph 04. Strength to 7, 14 and 28 days according to dosing and humidity 
Graphique 0Graphique 0Graphique 0Graphique 04444. Résistance à 7, 14 et 28 jours selon le dosage et l'humidité 

 
 

5.5.5.5. PREPARATION PROTOCOL FOR TPREPARATION PROTOCOL FOR TPREPARATION PROTOCOL FOR TPREPARATION PROTOCOL FOR THE RCC MIXESHE RCC MIXESHE RCC MIXESHE RCC MIXES    
 
 
Following, there is an “step by step” description of the protocol for the 

preparation of the RCC mixes using the following materials: CementCementCementCement: Portland type II 
of low alkali content, that come from the CEMEX plant in Venezuela, located in 
Pertigalete. Selection of this cement was conducted on the base of its low to 
moderate hydration heat, and low initial resistances were expected but that 
increased in time. The mixture was proportioned at a dose of 75 kg/m3; Potable Potable Potable Potable 
waterwaterwaterwater: the same meets with the specifications of the Project, and the COVENIN 2385 
Standard. It was proportioned with 7% humidity; AggregatesAggregatesAggregatesAggregates: coming from nearby 
borrows (PR1 and PR2), screened and the mixture is proportioned in amounts that 
satisfy the gradation specified for the project; AdditivesAdditivesAdditivesAdditives: there was no need for use of 
additives. 



 
The cylinders for the RCC mixes were elaborated in shifts of six (6) cylinders, 

since to manufacture these shifts take between 40 minutes and 50 minutes. To make 
a larger number of cylinders brings as a result the loss of humidity between the first 
and the last cylinder; it was observed that said loss can reach up to 2% when 12 
cylinders are manufactured at hours of highest temperature. Additionally, a period of 
time longer than 45 minutes is affected by the onset of the setting once the cement 
contacts the water. 

 
The RCC test cylinders were manufactured according to the procedure 

described as follows: 
1. The saturated aggregate with a dry surface was weighed and placed 

on a flat, humid and non absorbent surface.   
2. The cement proportion previously weighed was added to the 

aggregates and it was mixed with flat shovels for three minutes, avoiding the 
segregation caused by stacking 

3. The materials were placed at a proportion of four parts of aggregates 
and its corresponding amount of water within the mixing drum, which was held 
almost horizontally to avoid the segregation of the mix.  

4. The inlet of the drum was covered and it was mixed for 3 minutes. 
5. After the mixing time was up, the mix was withdrawn from the shaper, 

and it was put to rest on a rigid surface, humidified, flat and non absorbent, for an 
additional 3 minutes, after which it was mixed with the shovel for 2 minutes to 
standardize the mix. 

6. The metallic cylinders were placed in their corresponding bearing 
constraints. 

7. The RCC mix was emptied and compacted, at a rate of three layers 
during 20 seconds each layer. The last layer must have had sufficient material for it 
to brim over some 3mm of the height of the mold after being compacted.  

8. The excess material was graded with a steel ruler sufficiently rigid, 
with sufficient caution not to rip the concrete surface.  



9. Once the last cylinder was compacted, it was weighed and it was put 
to rest in a humid chamber during 3 days.  

10. After 3 days the curing was unmolded, it was adequately labeled and 
it was placed in the curing swimming pool until achieving the pre-designed test 
period.  

 
 

6.6.6.6. RESULTS AND ADJUSTMENT TO THE DESIGNRESULTS AND ADJUSTMENT TO THE DESIGNRESULTS AND ADJUSTMENT TO THE DESIGNRESULTS AND ADJUSTMENT TO THE DESIGN    
 
 
 The results obtained in the design, using the 350.000 m3 mix of RCC 

produced at the plant once it has started up, (as of October 2006 until October 
2007), are shown in graphs 05, 06 and 07: 

 

    
Graph 05Graph 05Graph 05Graph 05. Wet density 

Graphique 05Graphique 05Graphique 05Graphique 05. Densité d’humidification 
 



 
Graph 06Graph 06Graph 06Graph 06.  Compression strength 

Graphique 06Graphique 06Graphique 06Graphique 06. Résistance à la compression 
 
These results indicate a slight overdosing in the design of the mix. The 

absence of statistical data and the lack of prior experiences in the use of RCC in 
Venezuela, made us to be cautious making the necessary adjustments, although it 
being viable to be accomplished in spite of RCC not following Abrahams Law, and 
that using accelerated curing of samples is not reliable due the low dose of cement, 
as in fact we were able to validate in this work.  

 
For each RCC mix compacted at the same humidity and with the same energy 

level, there is a predictable behavior through a potential adjustment, like AAAA****daysdaysdaysdays^B^B^B^B. 
On this sense, and with results in 90 days2 (see Graph 07), the average resistance 
could have been projected in 90 days as described in table 02: 
 

                                                 
2 Those results to 90 days were available at the end of work (169 cilinders) 



 
Graph 07Graph 07Graph 07Graph 07. Distribution of frequencies, results in 90 days 

Graphique 07Graphique 07Graphique 07Graphique 07. Distribution de fréquences, résultats en 90 jours 

Table 02Table 02Table 02Table 02. Projection results (Mpa) 
 

daysdaysdaysdays    7 days7 days7 days7 days    28 days28 days28 days28 days    90 days90 days90 days90 days    180 days180 days180 days180 days    365 days365 days365 days365 days    

Average strength (real value) 
                                

4,7           6,6      
                                

7,8           9,5      
                              

11,3      

Standard deviation (real value) 
                                

1,1           1,0      
                                

1,1           1,1      
                                

1,1      

Projectionresults in 90 days= 
3,2564(days)^0,1998 

                                                                                                                                
4,8     4,8     4,8     4,8                             6,36,36,36,3                        8,08,08,08,0    9,29,29,29,2    10,610,610,610,6    

Correlation 102% 96% 103% 97% 94949494%%%%    

 
Assuming a standard deviation in 365 days of 1,1 Mpa, a normal distribution and 
accepting a faulty fraction of 5 % with respect to the expected value of 7 Mpa, it 
could have been projected as an average resistance majorized to the next value (ref. 
08): 
 
Average projected to 365 days= Z *σ + X = 1,645 x1,1 Mpa + 7 Mpa = 8,8 Mpa 
 
Bringing as a result, in 90 days, the following adjustment in cement proportion as a 
function of the efficiency of the mix: 
 



Proportion adjustment = (8,8 Mpa-10,6Mpa)x(75 kg/m3/ 10,6 Mpa) = -12,6 kg/m3, 
which could have meant 16 % cement savings as of 90 days of RCC production.  
 
 
 

7.7.7.7. CONCLUSIONSCONCLUSIONSCONCLUSIONSCONCLUSIONS    
 
 

The steps that must be followed to obtain a mix with construction purposes are 
the following:  

• To identify each stage of the productive process in the plant in order to 
reproduce them in the laboratory.  

• To select the compaction method (vibrating table or VeBe devices, electrical 
hammers, pneumatic compactors and or “ballerina”). Selection of the compaction 
method depends of the consistency of the mix and on the equipment to be used, 
being the VeBe device used for more fluid mixes and the pneumatic compactors or 
ballerinas used for drier mixes. 

•  To determine the specific energy that is required to reach the density of the 
project or on the contrary, 99% of the Maximum Theoretical Density. For this work, a 
higher efficiency was reached using a pneumatic compacting equipment of larger 
mass and larger head diameter, for a specific energy of around 285.000 kg-m/m3, 
very similar to that required for the modified proctor test (ASTM D 1557). 

• Determine the optimum humidity and the cement proportion selecting a 
design parameter according to the requirements of the projects: resistance to 
compression, elasticity modulus, wet density, resistance to tension or other. A 
reasonable starting point to obtain the optimum humidity for the RCC, is the optimum 
humidity corresponding to the modified proctor test of the aggregates.  

• Both parameters, optimum humidity and cement proportion, can be 
simultaneously determined preparing a set of nine (9) test cylinders with three points 
of the amount of cement in three points of  humidity for each of the test specimens.  

• Manufacture the test cylinders according to the protocol presented to prevent 
setbacks in the manufacturing of the same.  



 
Finally, and during the production stage at the plant, the statistical handling of 

data is important with results in 90 days for determining a potential curve adjustment, 
like A*days^BA*days^BA*days^BA*days^B,,,, of aforementioned data, in order to plan with sufficient precision the 
resistances in 365 days. This information, together with the knowledge of the 
specified resistance, the consideration of a normal distribution of frequencies, the 
projection of the standard deviation handled until now in accordance to the 
implemented Quality Control System and to the acceptance of a faulty fraction, 
would allow the adjustment in the proportion of the cement which would lead to 
significant savings in the work.  
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SUMMARY 
Use of Compacted Concrete (Roller Compacted Concrete, RCC) is nowadays a 
widespread practice in dams around the World, since the first successful experience 
in 1984 with the construction of the Willow Creek Dam, Oregon, USA. 
 
The purpose of this paper is to show the experiences in the practical aspects during 
the design of the Compacted Concrete mix with construction purposes, used for the 
first time in Venezuela for the construction of large dams, as is the present 
opportunity in the rehabilitation of the El Guapo Dam, Miranda State, which was put 
back in operation during 2008. 
 
Based on these experiences, and taking into consideration that to this date there is 
not a consolidated method for the RCC, a step by step protocol is hereby offered for 
the design of an RCC mix, taking into consideration the operational aspects 
involved in the production at the plant and its interrelationship with the laboratory 
activities, the calibration of the energy required for the manufacturing of the test 



specimens, the environmental conditions that affect the setting process, the mixing 
time, the tools and special devices required, the test tube curing.  
 
Also, the steps required to make the necessary adjustment to the mix are hereby 
determined, on the base of projecting the results obtained in 90 days.  
 

RÉSUMÉ 

L’utilisation du béton compacté (Roller Compacted Concrete, RCC) s’est répandue 
dans la construction de barrages autour du monde, depuis la première expérience 
réussie avec le barrage de Willow Creek, Oregon, USA 
Le but de ce travail c’est de présenter les expériences sur les aspects pratiques 
pendant le dessin du mélange de Béton Compacté pour servir à la construction, et 
utilisé pour la première fois au Venezuela pour la construction de grands barrages, 
occasion qui se présente pendant la réhabilitation du barrage El Guapo dans l’Etat 
de Miranda, mis en service de nouveau au cours du 2008. 
 
Sur la base de ces expériences, et tenant compte de que jusqu’aujourd’hui il 
n’existe pas de méthode de dessin consolidé par RCC, est offert au fur et à mesure 
un protocole pour le dessin de mélange de RCC, en considérant les aspects 
opérationnels intéressés dans la production en usine et ses rapports internes avec 
les activités de laboratoire, calibrage de l’énergie requise pour la fabrication 
d’éprouvettes d’essai, conditions de l’environnement qu’affectent le processus de 
prise,  la durée du temps de mélange, outils et dispositifs spéciaux nécessaires, 
durcissement des éprouvettes. 
Egalement sont déterminés les étapes nécessaires pour réaliser la mise au point 
dont a besoin le mélange sur la base d’envisager des résultats obtenus en 90 jours.      
 


