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ABSTRACT 
 

This paper is devoted to a ready mix concrete producer’s experience of 

continuous supply of self-compacting concrete to a commercial project. The 

project had included casting a series of architectural walls of different shapes and 

sizes. The length of the project was in a vicinity of 6 months.  Quality control 

measures were developed and agreed between SCC supplier and the contractor 

and implemented. Different casting techniques were used during the project, that 

is, pumping SCC at different rates from top and bottom of the formworks. Six-

month continuation of the project has taken it through seasonal changes, which 

had a significant effect on fresh SCC performance on site. This required some 

modifications to the SCC mix design and casting process. The project was a 

remarkable learning experience for both the SCC supplier and the building 

contractor. 

 

INTRODUCTION 

 

An Auckland based winery has built a new production facility (Fig 1.). This 

complex consists of a series of solid concrete structural walls, concrete floors, 

steel columns, external timber decorations, and glass. 

 

 
(east elevation) (west elevation) 

Fig 1. Overview of complete construction. 

 

The project specification for the concrete walls recommended the contractor to 

consider the use of self-compacting concrete as a solution to achieving high 

quality structures with potential cost savings. After a casting a small-scale wall, 

the contractor decided to proceed with SCC supplied by W Stevenson & Sons 

Ltd. A number of discussions and site meetings were held prior to the beginning 

of the supply of SCC to establish quality control measures, casting schedules, and 



casting techniques. During the six months of supplying SCC, a number of site 

meetings were also held to analyze the results and effectiveness and to review the 

original procedures. The major factor influencing the performance of SCC was a 

sudden ambient temperature increase due to seasonal changes. This problem was 

overcome by applying some adjustments to the SCC mix design and SCC delivery 

procedures. The contractor experienced some problems with excessive lateral 

pressure of SCC on formwork while pumping SCC from the bottom of the 

formwork. By the completion of the construction the contractor acknowledged the 

benefits of using SCC - it delivered the required quality and was potentially cost 

effective. SCC installation was particularly easy and safe for workers. Both the 

supplier and the contractor agreed they had outstanding learning experience with 

SCC.  

 

PROJECT DETAILS 

 

The project consisted of a series of external and internal concrete load bearing 

walls. The specified minimum compressive strength was 30.0 MPa. Most of the 

structures were of rectangular shape, two stories (approximately 6 m high) and 

150 to 300 mm thick. Two types of surface texture were specified: smooth 

(external walls) and timber-like imprint (internal walls). The concrete walls after 

casting were not subjected to any surface treatment, i.e. sealing or painting, so the 

requirements for the quality of off-form finish were high. A New Zealand 

standard provides a guideline for off-form finishes. The specified F5 finish 

requires smooth surfaces where “…appearance and accurate alignment is 

important as they will be exposed to frequent close scrutiny”. In total 96 m
3
 of 

specially designed self-compacting concrete were supplied within 6 months of 

construction. 

 

SCC MIX DESIGN DETAILS AND PROPERTIES 

 

The specially developed self-compacting concrete consisted of two classes of 

crushed greywacke, two sands: manufactured (crushed greywacke) and natural 

(off-shore quartz), general purpose Portland cement, finely ground limestone (D50 

= 5 µm), polycarboxilate based HRWRA, and viscosity modifying admixture. The 

properties of the main constituents used in this mix design can be found in (1). 

The target on-site slump flow was 700 ± 20 mm. The details of the mix design 

and its properties can be found in Table 1. 

 

During production, the original mix design went through minor modification to 

allow for changed site conditions (ambient temperature rise): an introduction of a 

set retardant and a marginal increase in water demand to allow for higher 

evaporation rates during delivery and casting of SCC. 

 

 

 



Constituent Quant.  Test Value 

13 mm (crushed greywacke), kg/m
3
 495  Slump flow, mm 700 ± 20 

10 mm (crushed greywacke) , kg/m
3
 208  S500 , sec 2.1 

Manuf. sand (crushed greywacke) , kg/m
3
 793  H2/H1 (L-box) 0.87 

Off-shore sand (quartz) , kg/m
3
 174  Air content, % 2.0 

Cement, kg/m
3
 435  Compr. Strength, MPa:  

Finely ground limestone, kg/m
3
 75  2 day 26.6 

Polycarboxilate HRWRA, l/m
3
 2.5  7 day 53.2 

VMA, l/m
3
 5.0  28 day 65.1 

Water, l/m
3
 194    

 
Table 1. Mix design details and properties 

 

 

READY MIXED PLANT AND ON-SITE QUALITY CONTROL 

 

Self-compacting concrete is more sensitive to significant variations in the 

properties and quantities of constituent materials than normal concrete. A special 

procedure was developed to make sure that everything required to satisfactorily 

produce and deliver SCC to a job site was adequate and fit. The procedure 

included staff training, material moisture measurements and the following SCC 

mix design adjustments (when necessary): 

� based on previous experience with supplying SCC, only 80% of 

HRWRA was added at the plant with the slump flow target of 500 – 600 

mm and the rest at the job site to achieve required 700 ± 20 mm (such a 

method seemed to provide more control over the SCC quality in general 

and has proven to be convenient and more economical). 

When more than one truck load of SCC was required, in order to eliminate the 

time gap between trucks delivering SCC, it was mandatory to load trucks at the 

batching plant one after the other. 

To prevent spillage of concrete during transportation, the maximum size-load was 

set out at 80% of maximum truck agitator capacity. 

The first truck was dispatched only when there was confirmation that the concrete 

pump was either already on site or was approaching the site. 

 

A slump flow test was the only on-site test for the assessment of suitability of 

SCC. It was agreed that the slump flow should be 700 ± 20 mm at the beginning 

of SCC discharge from a delivery truck, and should not be less than 600 mm at 

the end of the discharge. Stability of SCC was checked visually. Samples of SCC 

for the slump flow test were taken from each delivery truck not sooner than 15 

min before SCC discharge. This was enough time to perform the slump flow test, 

add a necessary amount of HRWRA, mix concrete in a truck agitator and perform 

another slump flow test to ascertain that the right slump flow was achieved. A 



specially designed HRWRA on-site dosage chart (Fig 2) was used to assist with 

the selection of correct quantities of HRWRA. 

 

Fig 2. HRWRA on-site dosage chart (fragment)  
 

Maintaining workability of SCC within required slump flow range on a job site 

during casting appeared to be the most critical and hard-to-control element of the 

whole process of delivering SCC. It has become more evident with the seasonal 

change from spring to summer, when ambient temperature rose sharply with the 

drop in humidity. In order to overcome such a problem, three measures were put 

in place: set retardant was introduced into the mix design, the water demand was 

increased to allow for excessive evaporation, and truckload sizes were reduced to 

shorten the truckload discharge time. 

 

CASTING DETAILS 

 

All 300 mm thick walls were cast from the top of the formwork. A 4” squeeze 

type three-stage boom pump with the reducer to 2.5” at the end of the line was 

used. A squeeze type pump allowed for better pressure and concrete flow control. 

There was enough space between the two layers of reinforcement to bring the 

rubber hose of the pump to the bottom of the formwork. During casting of the 

SCC the end of the rubber hose of the pump was always kept below the concrete 

level to reduce the entrapment of air. Casting speed was kept at about 0.3 to 0.4 

m
3
/min, which was easily achieved with the squeeze pump. Each wall was cast in 

two lifts, approximately 3 m high each (Fig 3). 

Thinner internal walls (150 mm thick) were cast with the pumping of SCC from 

the bottom of the formwork (Fig 4). 

Off-form finish of the structures were of high quality, F5 and higher (Fig 5, and 

Fig 6) and met the project requirements. 

A seasonal change in ambient temperature caused an extensive slump flow loss 

during casting. The problem arose when SCC of different flow characteristics 

from two consecutive trucks was discharged into the same formwork and resulted 

in a tiny line of unconsolidated mortar, or inward bends as described in (2) (Fig 

7). The problem was rectified immediately by applying the measures which were 

discussed above. 

Target Slump Flow 720 mm

Superplasticiser Dosage Rate 250 ml/m
3
/100mm

load load

m
3 450 460 470 480 490 500 510 520 530 … 630 640 650 660 670 680 690 700 m

3

0.5 340 330 310 300 290 280 260 250 240 … 110 100 90 80 60 50 40 30 0.5

0.6 410 390 380 360 350 330 320 300 290 … 140 120 110 90 80 60 50 30 0.6

0.7 470 460 440 420 400 390 370 350 330 … 160 140 120 110 90 70 50 40 0.7

0.8 540 520 500 480 460 440 420 400 380 … 180 160 140 120 100 80 60 40 0.8

…. … … … … … … … … … … … … … … … … … … …

4.1 2770 2670 2560 2460 2360 2260 2150 2050 1950 … 920 820 720 620 510 410 310 210 4.1

4.2 2840 2730 2630 2520 2420 2310 2210 2100 2000 … 950 840 740 630 530 420 320 210 4.2

4.3 2900 2800 2690 2580 2470 2370 2260 2150 2040 … 970 860 750 650 540 430 320 220 4.3

4.4 2970 2860 2750 2640 2530 2420 2310 2200 2090 … 990 880 770 660 550 440 330 220 4.4

4.5 3040 2930 2810 2700 2590 2480 2360 2250 2140 … 1010 900 790 680 560 450 340 230 4.5

Measured Slump Flow on Site

Superplasticiser Dosage Chart for SCC
(ml/load)



Pumping from the bottom of the formwork was extremely effective, but could 

easily go out of control. While pumping SCC into the first internal wall, side 

shutters went off allowing SCC to flow out (Fig 8). After the accident the 

contractor reviewed the formwork strengthening systems. 

 

  
Fig 3. External 300 mm thick 6 m high walls Fig 4. Internal 150 mm thick 3 m high wall 

 

Fig 5. External 300 mm, smooth finish Fig 6. Internal 150 mm thick, timber-like 

finish 

 

Fig 7.  Inward bends Fig 8. Spill of SCC 

 

 

 



POST-CONSTRUCTION EVALUATION 

 

All parties involved in this project - design and architect firms, the contractor, the 

concrete supplier, and the owner appreciate the experience they had gained. For 

most of them it was their first time using SCC. Although there were some 

unexpected and unwanted situations, as there would be when new technology is 

tested, the project was a success. 

 

Planning of each pour of SCC was an integral constituent of the success. This 

included selection of the casting technique for each wall in details, time allowance 

for the full discharge of truck loads, size of each truck load, consideration of the 

time of the day the pour was to take place, weather conditions and so on. It was 

imperative to include contractors into all such discussions and decision making 

process, as it helped them to appreciate the importance of details, especially so, 

when a contractor was just starting working with SCC. 

 

Improved safety was noticed by many on site from the first pour of SCC: no 

people with vibrators on the top of formworks, no cables running on the floor and 

along the formworks, no any hazardous activities. Although no work was done to 

assess the actual saving achieved with the SCC, it was noticed that the 

productivity was improved by increased speed of casting of the walls and 

substantial reduction of the labour at each pour of SCC. 

 

Quality of SCC should be assessed on site before and during placement by all 

available means. There also should not be any reliance on “good eyeometry”. 

Providing that some preliminary extensive tests were conducted beforehand, it 

seemed that the accuracy of batching, slump flow test in conjunction with the 

visual assessment of stability of SCC were sufficient to control the quality of 

SCC. However, more work needs to be done on finding more reliable and more 

economical ways of extending the SCC flow retention on site. 
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