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Self-Consolidating   
Concrete (SCC) 

IntroducƟon: 
Self-ConsolidaƟng Concrete (SCC) is a high-

performance concrete that Ňows into formwork 
under its own weight without vibraƟon or consoli-
daƟon. In the 1980s, it was Įrst used in Japan to 
reduce labor costs involved in placing concrete 
[1]. Since then, it has gained internaƟonal acclaim 
and is now a product being widely used in the 
concrete industry. In the U.S. many consider SCC 
to be one of the most remarkable innovaƟons in 
concrete industry over the past two decades [2].  
Advantages: 
Compared to convenƟonal Portland cement con-
crete, SCC is easy to place without mechanical 
consolidaƟon. In terms of placement, SCC has 
many beneĮts, including resisƟng segregaƟon of 
coarse aggregates from mortar. Further, it can 
encapsulate all reinforcements without honey-
combing, and handle complicated pouring situa-
Ɵons with ease [1-4]. As a result, SCC oīers addi-
Ɵonal beneĮts, such as reduced labor costs asso-
ciated with manual consolidaƟon, a decrease in 
noise emiƩed by mechanical equipment, uniform 
surface Įnishes that are virtually free of imperfec-
Ɵons, quicker construcƟon, and many others.  
Major CharacterisƟcs: 
Filling ability, passing ability, and stability (staƟc 
and dynamic segregaƟon resistance) are the three 
main fresh properƟes that deĮne SCC [3-7].  
 Filling ability: An unconĮned Ňowability 
 and the ability of SCC to Ňow into and Įll 
 completely all spaces within the formwork, 
 under its own weight [8]. 
 Passing ability: ConĮned Ňowability re fers to 
 the ease with which concrete can pass 
 among various obstacles and narrow spacing 
 in the formwork without blockage [8]. 
 Stability: The ability of a material to main

 tain homogeneous distribuƟon of its various 
 consƟtuents during its Ňow and seƫng. 
 There are two types of stability characteris-

 Ɵcs that are important for SCC, dynamic and 
 staƟc stability. Dynamic stability is the re-

 sistance of concrete to the separaƟon of con-

 sƟtuents during placement into the form
 work, and staƟc stability is deĮned as the re-

 sistance of concrete to bleeding, segregaƟon, 
 and surface seƩlement aŌer casƟng while 
 the concrete is sƟll in a plasƟc state [8]. 
Mix ProporƟoning Requirements: 
SCC is achieved by designing a mix that has a low 
yield stress and an increased plasƟc viscosity (see 
Figure 1). In other words, the mix should require 
minimal force to iniƟate Ňow, yet have adequate 
cohesion to resist aggregate segregaƟon and ex-
cess bleeding. The yield stress is reduced by using 
an advanced syntheƟc high-range water-reducing 
admixture (HRWR), also known as superplasƟciz-
er. The viscosity of the paste is increased by using 
a viscosity-modifying admixture (VMA) or by in-
creasing the percentage of Įnes incorporated into 
the SCC mix design. To saƟsfy the fresh-property  

Figure 1. SCC PlasƟc Viscosity and Yield Stress. 

requirements simultaneously, SCC composiƟon 



and rheological properƟes should be closely con-
trolled. It is usually possible to achieve Ňowable 
properƟes by combining one or more of the fol-
lowing mix design aƩributes: high cemenƟƟous 
material content (over 750 lb/yd3 or 445 kg/m3), 
superplasƟcizers (possibly combined with VMAs), 
mineral admixtures, and careful selecƟon of ag-
gregate volume and gradaƟon [8]. It is oŌen nec-
essary to have a low aggregate volume and small-
er coarse aggregates to improve Ňow around steel 
reinforcements in restricted areas. It is possible to 
reduce the potenƟal for segregaƟon by including 
mineral admixtures such as silica fume, Ňy ash, 
ground-granulated blast furnace slag (GGBFS), cal-
cined clay, and pulverized limestone. AddiƟonally, 
viscosity-modifying agents can improve segrega-
Ɵon resistance. CemenƟƟous material content 
impacts SCC's hardened properƟes, such as 
strength gain, elasƟc modulus, creep, shrinkage 
(autogenous and drying), and overall durability 
[2].  
Standard Test Methods: 
Compared with ordinary concrete, the composi-
Ɵon and the rheological properƟes of SCC should 
be closely controlled to saƟsfy the three fresh 
property requirements (Ňowability, passing ability, 
stability) simultaneously. Small ŇuctuaƟons of the 
plasƟc viscosity and yield stress of paste, and the 
size, volume, gradaƟon, as well as moisture con-
tent of the Įne and coarse aggregates could ad-
versely aīect workability, composiƟon, and dura-
bility [10]. Due to its sensiƟve nature, SCC typically 
requires a higher level of quality control. A lack of 
robust mixture is one of the main reasons limiƟng 
large scale producƟon of SCC in the Įeld, where 
external sources of variability are diĸcult to moni-
tor and control [9, 10]. Therefore, it is desired to 
have a robust SCC mixture, which is minimally 
aīected by the variaƟons in mix composiƟons 

 [11]. 
To ensure the consistency and reliability of SCC 
mixes, diīerent fresh and rheological test meth-
ods should be employed. Table 1 represents a list 
of standard tests for quality control of SCC mixes.  

  

 Test Method Acceptable Values 

 Slump Flow 18-34 (in) 
 T50  ≤ 5 (sec) 
 VSI  0 or 1 

 J-Ring  ≤ 1 (in) 
 Column Segregation≤ 10% 

 L-Box  75% ≥ 

 V-Funnel ≤ 25 (sec) 
Table 1. Typical SCC test methods and their values 

TesƟng methods such as slump Ňow (Figure 2), 
T50 Ɵme, and J-ring (Figure 3) are uƟlized to eval-
uate the Ňowability and workability of SCC. The 
visual stability index (VSI) measures the apparent 
stability of a slump Ňow paƩy, and it ranges from 
0 (highly stable) to 3 (highly unstable) [12]. The 
VSI provides a quick but approximate indicaƟon 
of the stability of the mixture; however, an ac-
ceptable VSI does not ensure adequate stability 
nor does an unacceptable VSI mean the concrete 
will be unstable [12]. Figure 4 represents diīer- 

  Figure 2. Slump Ňow test 
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  Figure 3. J-Ring test 

ent VSI for SCC mixes. Commonly used staƟc seg-
regaƟon tests include Column SegregaƟon [13] 

 Figure 4. VSI Test: a) VSI=0; b) VSI=1; c) VSI=2; d) VSI=3  

Figure 5. Column SegregaƟons (leŌ) and V-Funnel (right) Test 
Apparatus   

and V-Funnel test [1]. The V-funnel test is incor- 

porated as a Japanese standard test, for staƟc 
segregaƟon and it shows how quickly SCC passes  
through a constricted area [1, 14]. The column 
segregaƟon measures the coarse aggregate con-
tent as an indicaƟon of stability or resistance to 
segregaƟon [9]. Figure 5 shows the V-Funnel and 
column segregaƟon test apparatus.  
 

ApplicaƟons in Industrial Projects: 
SCC Įnds extensive applicaƟon in a wide range of 
industrial projects, including high-rise and mid-rise 
buildings, bridges, tunnels, and precast concrete 
elements. CalPortland provides a full line of spe-
cialty concrete soluƟons to your toughest design 
requirements, including SCC.  For instance, our 

 Figure 6. Hercuwall Wall System using SCC 

ready-mix plants in Arizona regularly produce SCC 
for the Phoenix Metro area, primarily for high  

 Figure 6. Hercuwall Wall System using SCC 



strength applicaƟons (greater than 7000 psi). One 
example is a new building concept called Hercu-
wall, invented by Hercutech company [15] shown   
In Figure 6, which consists of a panelized wall sys-
tem  Įlled with a 4000 psi 3/8” rock SCC mix that 
is being used in the Phoenix and Tucson metro 
areas. AddiƟonally, CalPortland supplied self-
consolidaƟng concrete for the following  projects: 
 

McKinley Green 

A mixed-use, mulƟ-family high-rise building with 
over 30 stories in downtown Phoenix, Arizona, 
using 8 ksi and 10 ksi self-consolidaƟng concrete 
(Figure7).  
 

601 N. Central Phoenix 

A mixed-use building project with 1,306,935 
square feet area and 30+ levels in downtown    

Figure 7. McKinley Green mulƟ-family, high-rise building pro-
ect, Phoenix, Arizona. 
Phoenix, Arizona. CalPortland is supplying a varie-
ty of high strength SCC (8, 10, and 12 ksi at 28   

Figure 8. 601 N. Central Phoenix, a mid-rise building project, 
Phoenix, Arizona 

days) to this project. It should be menƟoned that 
a special 3/8” basalt aggregate was used in the 

Figure 9. 601 N. Central Phoenix, a mid-rise building project, 
Phoenix, Arizona.  
SCC mix consƟtuent for the 12 ksi strength 
(Figures 8, 9).  
 

SCC is a proven, quality material for use in a varie-
ty of applicaƟons. Consult with your local Cal-
Portland representaƟve to see how SCC can bene-
Įt your next project. 
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