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ABSTRACT 

This paper presents a comprehensive review of the lateral pressure exerted by self-compacting concrete 

(SCC) on formwork, highlighting the various influencing factors that contribute to this phenomenon. As 

SCC behaves like a fluid during placement, it generates lateral pressures that can significantly impact the 

stability and integrity of formwork structures. The study examines key parameters such as concrete 

properties, placement techniques, and formwork characteristics that affect lateral pressure dynamics. The 

review identifies that the density and fluidity of concrete are crucial in determining lateral pressure, with 

higher fluidity mixtures leading to increased pressure levels. Additionally, the rate of concrete placement 

plays a pivotal role; slower rates allow for early stiffening, subsequently reducing lateral pressures. The 

impact of temperature on concrete behavior is also explored, revealing that warmer temperatures can 

accelerate stiffening and influence pressure profiles. Moreover, the paper discusses how admixtures, 

aggregate shape, and size contribute to the overall behavior of SCC under lateral loading conditions. The 

findings underscore the importance of understanding these complex interactions to optimize concrete 

placement practices and ensure safe construction processes. This review aims to provide valuable insights 

for engineers and practitioners in the field, facilitating better design and management strategies for 

formwork in SCC applications. 
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1. Introduction 

Self-compacting concrete (SCC) is a highly fluid concrete mixture that can flow under its own 

weight, filling formwork without the need for mechanical vibration [1-3]. This innovative material 

was developed to address challenges associated with traditional concrete placement methods, 

particularly in complex geometries and densely reinforced structures [4]. SCC's defining 

characteristic is its ability to achieve complete compaction and uniformity solely through gravity, 

making it an attractive option for modern construction practices [5-8]. SCC offers several 

significant benefits over conventional concrete. Firstly, its superior workability allows for easier 

placement in intricate forms and tight spaces, reducing labor costs associated with vibration and 

manual compaction. This characteristic also leads to enhanced surface finishes and reduced risk of 

honeycombing or voids within the cured structure [99]. Additionally, SCC's ability to flow around 

congested reinforcement improves the overall structural integrity and durability of concrete 

elements. Furthermore, the reduced need for vibration minimizes noise pollution on construction 

sites and decreases the risk of damage to surrounding structures [10]. Despite its advantages, SCC 

also presents certain challenges. The high fluidity of SCC can lead to segregation if not properly 

managed, particularly with mixtures containing large aggregates. This segregation can compromise 

the mechanical properties and durability of the hardened concrete [11-13]. Additionally, the 

formulation of SCC often requires a higher dosage of chemical admixtures, such as 

superplasticizers, which can increase material costs. The sensitivity of SCC to environmental 

conditions—such as temperature and humidity—during placement also necessitates careful 

monitoring to ensure optimal performance []. In addition to this lack of robustness, another 

important disadvantage of self-compacting concrete is the higher lateral formwork pressure[14-

18]. Understanding the lateral pressure exerted by self-compacting concrete (SCC) on formwork 

is critical for ensuring the structural integrity and safety of concrete structures [19]. This 

phenomenon occurs during the pouring of concrete, where the fresh mixture behaves similarly to 

a liquid, generating lateral pressures that can significantly impact the formwork's stability. When 

addressing the issue of formwork pressure, it is necessary to distinguish between pressure and 

pressure drop. The lateral pressure is influenced by various factors, including the properties of the 

concrete itself, the method of placement, and the characteristics of the formwork. A comprehensive 

understanding of how these factors interact is essential for optimizing concrete placement 

techniques and ensuring that formwork can withstand the forces exerted during construction. This 

paper aims to explore these dynamics further, providing insights into effective management 

strategies for lateral pressures in SCC applications. 

 

2. Lateral Pressure on Concrete Formwork 

Vertical formwork, such as that used for walls or columns, experiences internal lateral pressure due 

to the depth of the concrete being poured. During this process, fresh concrete behaves like a liquid, 

particularly near the top and sometimes at greater depths. This behavior generates lateral pressures 

that are equivalent to the vertical liquid head. Although concrete is a granular material with internal 

friction, vibration temporarily transforms it into a liquid state, leading to lateral pressures that are 

often lower than those of a full liquid head at depths beyond the area where vibration is applied. 

Factors such as a slow vertical placement rate allow the concrete mass below to begin stiffening, 

which can further reduce lateral pressures. Additionally, if the concrete is warm, this stiffening 

may occur even sooner. Other influences on lateral pressures include internal granular friction, 

formwork friction, and pore water migration. Various admixtures and construction practices also 

play a role in affecting these pressure levels.  
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2.1. Calculation of Lateral Pressure 

The fluid pressure exerted by concrete on formwork can be calculated using the formula:  

Pmax=h×density 

Where Pmax represents the maximum pressure in kN/m², h is the height in meters, and density is 

typically taken as 25 kN/m³. Once a stable particle structure forms within the concrete, any 

additional vertical load increments have minimal impact on lateral pressure. Numerous factors 

influence this change in state and consequently affect maximum formwork pressure, including 

admixtures, aggregate shape, and temperature during placement, workability, permeability and 

stiffness of formwork, and placement methods. 

 

2.2. Influence of Concrete Family on Formwork Pressure and Pressure Drop 

Different families of concrete can significantly alter lateral pressure values on formwork. 

Generally, as the setting time of concrete increases (i.e., when it is more retarded), the pressure 

drop is decreased and the pressure is increased [20-21]. In summary, understanding how various 

concreting techniques and parameters influence formwork pressure is essential for ensuring 

structural integrity and safety during construction. Proper management of these factors can lead to 

more efficient and effective concreting practices. 

 

2.2.1. Properties of Concrete and Its Main Constituent Materials 

2.2.1.1. Properties of Concrete 

Density 

The density of concrete in its fluid state, which lacks shear strength, plays a crucial role in 

determining lateral pressure. This characteristic is evident in conventional concrete immediately 

after casting and during the processes of vibration or re-vibration [22]. Self-Consolidating Concrete 

(SCC) also exhibits this behavior, as it remains very fluid right after casting.  

 

Concrete Fluidity (Shear Strength) 

When concrete is left undisturbed in its formwork, it develops shear strength that increases over 

time, referred to as the static yield stress (τ_s) measured in pascals (Pa). This time-dependent 

behavior at rest is a significant characteristic of both conventional concrete and SCC concerning 

the lateral pressure exerted on formwork. SCC can fill formwork without the need for vibration, 

largely due to its unique internal structure, which is relatively weak. In contrast, conventional 

concrete possesses a higher shear strength but behaves like a fluid when vibrated, causing its 

structure to collapse.  

Research indicates that lateral pressure tends to increase with mixtures that exhibit higher fluidity. 

This phenomenon occurs because a decrease in shear resistance allows the material to behave more 

like a fluid, resulting in elevated lateral pressure [20]. For instance, Rodin (1952) studied the 

influence of slump flow and placement rate on lateral pressure development, examining concrete 

mixtures with slump values ranging from 0 to 250 mm. His findings revealed that an increase in 

slump corresponds to higher lateral pressure for a given concreting rate [23]. Similarly, Ritchie 

(1962) conducted experiments on concrete with cement-to-coarse aggregate ratios of 1:3 and 1:6, 

maintaining a constant concreting speed of 3 m/h while varying efficiency levels. The results 

showed that mixtures with lower efficiency exerted greater pressure than those with higher 

efficiency. This unexpected outcome was attributed to the fact that drier or lower slump concrete 

requires more tamping and effort for proper placement within the mold, thereby generating higher 

pressure [24]. In terms of SCC, Assaad and Khayat (2006) found that the evolution of lateral 
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pressure in highly fluid concretes such as FC and SCC was significantly influenced by the initial 

fluidity level. For a given mix, a higher dosage of superplasticizer (HRWRA) resulted in increased 

initial pressure and a slower rate of pressure drop over time [25].  

 

Concrete Temperature 

Temperature also plays a critical role in the properties of concrete. A decrease in temperature can 

delay the formation of the internal structure due to slowed chemical and physical processes. Roby 

(1935) demonstrated that concrete develops less pressure in hot air compared to average ambient 

temperatures [26]. Gardner (1984) further established that the mechanical properties of plastic 

concrete are temperature-dependent; lower temperatures can slow down cement hydration and 

result in a gradual development of mechanical properties, leading to increased lateral pressure. His 

research indicated that lateral pressure is more influenced by the temperature of the concrete itself 

than by ambient temperature [27]. Khayat and Assaad (2006) evaluated how SCC temperature 

affects lateral pressure variation. Their findings suggested that higher temperatures in concrete lead 

to a faster rate of flow loss over time, significantly impacting the rate at which lateral pressure 

decreases [28]. 

 

2.2.1.2. - Composition and Binder Content 

Cement 

In 1935, Roby investigated a variety of rich, regular, and light concrete mixtures made with 

different cement-to-aggregate ratios, utilizing Ordinary Portland Cement. The slump values of 

these mixtures ranged from 50 to 150 mm. His findings indicated that the cement content 

significantly influenced lateral pressure; specifically, mixtures with a high cement content exerted 

approximately 40% more lateral pressure than regular mixtures, which in turn exerted about 15% 

more pressure than low-cement mixtures [26].  

Similarly, Ritchie aimed to determine the effect of Portland cement on the lateral pressure profile 

for regular mixtures with a slump of 100 mm, placed at a speed of 3 m/h while varying cement 

content. His results confirmed that higher cement content in mixtures led to increased lateral 

pressure [24]. 

The increase in lateral pressure associated with higher cement content can be indirectly attributed 

to the reduced volume of coarse aggregate in such concrete. The presence of coarse particles tends 

to enhance internal friction, which can diminish the mobility of plastic concrete and thus affect the 

conversion of vertical load into lateral pressure. These observations underscore the importance of 

cement content in influencing the behavior of concrete under lateral pressure conditions, 

highlighting the need for careful consideration in mix design to manage pressures effectively 

during placement [24-25]. 

 

Water to Cement Ratio (W/C) 

Khayat and Asad acknowledged that variations in the water-to-cement (W/C) ratio significantly 

affect mold pressure and thixotropy. They investigated three different Self-Consolidating Concrete 

(SCC) mixtures with W/C ratios of 0.46, 0.4, and 0.36. Their results indicated that the SCC mixture 

with a W/C ratio of 0.46 exhibited lower thixotropy and higher initial pressure compared to the 

other two mixtures. This observation led the authors to conclude that increasing the water content 

and paste content while decreasing the volume of coarse aggregate reduced the shear strength of 

the plastic concrete in the mixture with a W/C ratio of 0.46. Additionally, they noted that the rate 

of mold pressure drop and the rate of thixotropy acquisition over time was faster for the mixture 
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with a W/C ratio of 0.46 than for the other two ratios. The authors suggested that this phenomenon 

is likely due to a lower demand for superplasticizers, which results in a more pronounced loss of 

flow over time. The water-cement ratio is critical in concrete construction as it directly influences 

various properties such as strength, durability, and workability. A lower W/C ratio typically leads 

to higher strength and durability but can reduce workability, while a higher W/C ratio improves 

workability at the cost of strength and durability. This balance is essential for achieving optimal 

performance characteristics in concrete structures. To summarize, understanding the implications 

of different W/C ratios is vital for engineers and builders to ensure that concrete mixtures meet 

specific performance requirements while maintaining structural integrity over time [28]. 

 

Chemical and Mineral Additives 

The role of additives in concrete primarily focuses on their impact on the time-dependent changes 

in shear strength. Additives that promote retardation tend to increase mold pressure, while 

accelerator additives generally reduce pressure due to their influence on structural growth [22]. 

According to Gardner (1985), the incorporation of fly ash as a partial replacement for cement in 

concrete enhances its mobility but slows the rate of strength gain [29]. Consequently, such concrete 

exerts more pressure on the mold compared to conventional concrete with the same slump. Gardner 

also noted that any mineral additive that delays strength gain tends to increase lateral pressure on 

the mold [27]. The addition of superplasticizers, which are used to improve workability, also results 

in increased mold pressure. However, when superplasticizers are employed to lower the water-to-

cement ratio for a given slump, the lateral pressure profile resembles that of concrete made without 

superplasticizers at the same consistency. In 2006, Khayat and Assaad evaluated how different 

types of superplasticizers affected the pressure characteristics of SCC formwork in a 2.8 m pressure 

column at a concreting speed of 10 m/h. Their findings indicated that for SCC with a W/C ratio of 

0.36, the type of superplasticizer had minimal impact on initial pressure [28]. However, the 

superplasticizer type significantly influenced the rate of pressure drop. In a 2003 study by 

Leemann, A. and C. Hoffmann, four designs were tested: three using SCC and one using 

conventional concrete, all within a formwork measuring 20 × 75 × 270 cm³. The results 

demonstrated that conventional concrete had a quicker pressure drop due to its lower volume of 

superplasticizer, leading to less setting delay compared to SCC. The maximum pressure measured 

among the three SCC designs showed relatively small differences, suggesting that the efficiency 

of SCC did not significantly affect maximum pressure immediately after pouring [30]. Viscosity 

Modifier Admixture (VMA) is often added to SCC to enhance mixture stability. Typically used 

alongside superplasticizers (HRWR), VMAs help ensure flowability while providing sufficient 

resistance to segregation [5]. Assaad (2004) investigated how VMA type and concentration 

influenced mold pressure drop and thixotropic behavior in SCC. He concluded that regardless of 

VMA type, low concentrations reduced maximum lateral pressure applied to formwork, increased 

the rate of pressure drop, and decreased time before pressure release [32]. Additionally, Andreas 

et al. (2005) found that increasing VMA dosage could slightly accelerate pressure drop without 

significant differences between various VMAs [40]. Asad and Khayat (2006) also noted that 

increasing VMA dosage from low to medium or high levels significantly reduced the rate of 

pressure drop over time compared to mixtures with low VMA concentration. This effect was 

attributed to increased demand for superplasticizers, impacting structural growth at rest [30]. 

Overall, understanding how chemical and mineral additives influence both workability and lateral 

pressure is essential for optimizing concrete performance in construction applications. 
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Aggregate Shape 

Increasing the ratio of coarse to total aggregate leads to the intermixing of aggregate particles, 

which can cause the arching phenomenon [19]. When part of the rigid support of a granular mass, 

such as sand, yields, adjacent particles move relative to the remainder of the mass. This movement 

is resisted by shear stresses, which decrease pressure in the yielding area while increasing it in the 

surrounding rigid regions. This phenomenon is known as the “arching effect” [37]. According to 

Rodin, arching effects typically occur within formwork, and this effect, combined with friction 

between the concrete and the formwork, can lead to a neglect of lateral pressure distribution [23]. 

The interaction between aggregate shape and lateral pressure is crucial for understanding how 

concrete behaves during placement. Research indicates that the shape of coarse aggregates 

significantly influences concrete properties, including workability and strength. Irregularly shaped 

aggregates can lead to increased internal friction, which may reduce the mobility of the concrete 

mixture and subsequently affect lateral pressure exerted on formwork. The relationship between 

aggregate shape and lateral pressure is complex; for instance, a higher volume of coarse aggregate 

can reduce mixture mobility, resulting in lower lateral pressures. The effective lateral pressure 

experienced by formwork is influenced by various factors, including the weight and rate of 

placement of concrete, temperature, and the use of retardant admixtures. During placement, fresh 

concrete behaves like a fluid due to internal vibration, generating lateral pressures comparable to 

those exerted by liquids. However, as the concrete begins to stiffen—especially at slower 

placement rates—the lateral pressure can decrease below that of a full liquid head. In summary, 

understanding how aggregate shape affects both the physical properties of concrete and its behavior 

during placement is essential for optimizing concrete performance and ensuring structural integrity 

in construction applications. The interplay between aggregate characteristics and lateral pressure 

must be carefully considered in mix design and formwork planning. 

Asad investigated the maximum aggregate size and reported that its effectiveness is closely related 

to the packing method. Optimal packing results in less pressure due to the reduced mobility of Self-

Consolidating Concrete (SCC) when placed in a stationary state. This finding underscores the 

importance of aggregate size and packing in managing pressure during the concrete placement 

process. Research indicates that increasing the ratio of coarse to total aggregate can lead to better 

intermixing of aggregate particles, which may cause the arching phenomenon. When part of the 

rigid support of a granular mass yields, adjacent particles move relative to the rest of the mass, 

resulting in shear stresses that decrease pressure in yielding areas while increasing it in adjacent 

rigid regions. This arching effect can significantly influence lateral pressure distribution within 

formwork. In summary, understanding the relationship between maximum aggregate size, packing 

methods, and their effects on pressure dynamics is crucial for optimizing SCC performance and 

ensuring structural integrity during construction [19]. 

In the case of highly fluid mixtures with characteristic slump, Assaad and Khayat found that 

increasing the coarse aggregate volume can reduce lateral pressure and increase the rate of pressure 

drop after concreting. This effect is attributed to the increased internal friction resulting from a 

higher coarse aggregate content, which reduces the mobility of the concrete and consequently 

lowers the lateral pressure exerted on the formwork [25]. According to Omran et al. and Amziane 

and Baudeau, increasing the coarse aggregate content not only raises internal friction but also 

enhances shear strength, contributing to the overall hardness and plastic viscosity of the concrete. 

In contrast, fine aggregates provide numerous concentrated sites for the rapid formation of 

hydration products; thus, increasing fine aggregate content tends to accelerate the rate of pressure 
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drop. Moreover, aggregate absorption capacity plays a significant role in lateral pressure dynamics. 

As aggregates absorb water, the effective water-to-cementitious material (W/C) ratio of the mixture 

changes, along with the ionic strength in the pore solutions [33,34]. This alteration can further 

influence the behavior of fresh concrete under lateral pressure conditions. In summary, both coarse 

and fine aggregate contents significantly affect lateral pressure in concrete mixtures, with 

implications for mix design and performance during placement. Understanding these relationships 

is crucial for optimizing concrete properties and ensuring effective handling during construction. 

 

2.2.2. Concreting Techniques 

From the discussion on the growth of material structures at rest, it is clear that the technique 

employed in concreting is vital for managing formwork pressure [22]. The parameters that 

influence formwork pressure during the concreting process include:  

 

Vibration and Re-vibration 

When concrete is subjected to vibration, it becomes more fluid as the internal structure of the 

material breaks down. This phenomenon results in local fluidization of the concrete, causing the 

pressure within the area affected by the vibration to equal the hydrostatic pressure [22].  

Pouring speed is a critical factor influencing lateral pressure during the concreting process. 

According to Ritchie, regardless of the mix composition and efficiency, lateral pressure increases 

proportionally with the pouring speed [24]. Gardner suggests that filling the form at a slower rate 

allows the concrete to develop greater shear strength, which can subsequently reduce lateral 

pressure [27]. In the case of Self-Consolidating Concrete (SCC), if the pouring speed is 

excessively high and does not allow sufficient time for hardening—such as in small-volume 

elements that can be completed in a single pour—the form pressure can reach hydrostatic levels. 

Conversely, when measuring form pressure in larger structures where the pouring speed is 

slower, the maximum pressure observed is significantly lower than hydrostatic pressure [20]. 

Research by Khayat et al. indicates that when comparing two different concrete pumping speeds 

from the same design, no significant difference in the pressure drop rate was detected [35]. This 

suggests that while pouring speed is an important factor, other variables may also play a role in 

determining lateral pressures during concrete placement.  

 

Pumping concrete from above or below 

Pumping concrete can be conducted from either above or below the formwork, and studies have 

shown distinct differences in pressure dynamics associated with each method. According to 

experiments conducted by Wolfgang and Stephan in 2003, when concrete is pumped from below 

using a concrete pump, hydrostatic pressure is generated [36]. The lateral pressure resulting from 

this method was found to be approximately twice that of self-compacting concrete (SCC) 

pumped from above at the same pouring speed. In a separate field study by Leemann and 

Hoffmann in 2003, SCC was pumped into a wall with dimensions of 20 cm in height, 75 cm in 

width, and 270 cm in depth. The pumping was carried out through a valve located 60 cm above 

the bottom of the formwork. To measure the pressure exerted on the sensors, five sensors were 

strategically placed in holes drilled at various heights within the forms. The results indicated that 

SCC pumped from below the formwork can locally exceed hydrostatic pressure [30]. 

When concrete is pumped from the bottom of the formwork, the design pressure must account for 

both hydrostatic pressure and pump pressure. This is crucial because the concrete remains in 

motion throughout the casting process, preventing it from developing shear strength. 
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Additionally, the height of the concrete discharge (pour height) significantly influences the 

impact forces that can locally liquefy the previously poured concrete layer at the bottom of the 

formwork [22].  

 

Underwater Casting 

In underwater casting scenarios, the submerged density is utilized, which is defined as the density 

of the concrete minus the density of water [22]. Studies indicate that a bottom-up pumping 

method can generate pressures exceeding hydrostatic levels due to additional pressures from 

pumping. For instance, laboratory experiments have shown that self-compacting concrete (SCC) 

does not always reach full hydrostatic pressure at the base of structures. Research by Vanhove 

and Djelal (2004) demonstrated that maximum pressures were only 64% to 68% of hydrostatic 

pressure when SCC was poured from above or pumped from below, respectively. Notably, 

maximum pressure was observed not at the bottom but at a height of 1.5 meters during these 

tests. Moreover, various factors influence formwork pressure during SCC pouring, including 

casting rate and thixotropic properties of the concrete mix. Generally, a faster pour leads to 

higher maximum pressures. New predictive models are being developed to better understand 

these dynamics and optimize construction practices using SCC. These models take into account 

time-dependent behaviors and friction between concrete and formwork, leading to improved 

predictions of formwork pressures during casting operations [31]. 

The characteristics of formwork significantly influence the lateral pressure exerted by freshly 

poured concrete. Key factors include: 

 

2.2.3. Formwork Properties 

Geometry 

The geometry of the formwork plays a crucial role, particularly regarding the height and width of 

the structure [22]. Increased width reduces the effect of shear force on the wall due to friction 

between the concrete and the formwork. Rodin noted that smaller section formwork systems 

experience lower maximum pressures, attributed to an increased arch effect that limits lateral 

pressure [23]. Conversely, Gardner found that larger formwork dimensions can lead to greater 

lateral pressures when using conventional vibrating concrete [20]. In a study conducted by Assaad 

in 2004, it was observed that larger diameter columns (0.92 m) exhibited slightly higher initial 

pressures and a more significant pressure drop rate compared to smaller diameter columns (0.2 m). 

This indicates that column geometry directly affects lateral pressure dynamics [22].  

Omran and Khayat (2017) conducted a study to investigate the effect of minimum mold cross-

section dimensions on maximum lateral pressure and pressure drop rates for both self-compacting 

concrete (SCC) mixtures—specifically, two mixtures with varying thixotropies—and conventional 

concrete mixtures. Their findings indicated that the initial maximum lateral pressure increases with 

wider mold dimensions for a given height. This behavior was attributed to the arching effect, which 

becomes less significant in molds with larger lateral dimensions, approximately above 0.4 meters. 

Furthermore, the shape of the mold cross-section, whether circular or rectangular, did not appear 

to influence the lateral pressure exerted by SCC. The authors also noted that increasing the mold 

width prolongs the time required for demoulding, which is an important consideration in 

construction scheduling. These insights contribute to a better understanding of how formwork 

design can impact the performance and handling of concrete during casting operations [37]. 

The crowding of reinforcement within formwork is a significant factor that can reduce formwork 

pressure. This reduction is primarily due to the concept of friction; as vertical surfaces increase 
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because of the presence of reinforcement, frictional forces also increase, which in turn diminishes 

lateral stresses against the wall. Perrot et al. (2009) investigated this phenomenon specifically in 

self-compacting concrete (SCC) and found that the presence of steel reinforcement can lead to a 

significant decrease in formwork pressure [38]. While it is expected that reinforcement would help 

carry part of the concrete load, this beneficial effect may be compromised by the increased 

compaction rates required for conventional concrete. Such compaction is necessary to ensure 

proper distribution and consolidation of concrete around the reinforcement[23].  

These insights underline the complexity of managing formwork pressure in reinforced concrete 

applications, particularly when using self-compacting mixtures. Understanding these dynamics is 

essential for optimizing formwork design and ensuring structural integrity during construction . 

The material used for molds significantly influences the lateral pressure exerted by freshly poured 

concrete [23]. Research has shown various effects based on the stiffness and surface characteristics 

of the mold.  

 

Mold Material and Lateral Pressure 

Stiffness of Molds,  Material Comparison, and Surface Material Effects are crucial factors in this 

regard. Generally, stiffer molds result in higher lateral pressures. This is because the yielding of a 

more flexible mold allows for a pressure drop that can facilitate the arching effect, as noted by 

Rudin [23]. Tejeda-Dominguez (2005) conducted experiments using four different mold systems, 

all designed with identical dimensions but constructed from different materials. The study 

concluded that while the maximum lateral pressure exerted by self-compacting concrete (SCC) 

remained unaffected, the rate of pressure drop varied significantly among the different materials 

[39]. In a 2017 study by Omran and Khayat, four different mold surface materials—plywood, steel, 

PVC, and polyester filter—were analyzed for their impact on initial pressure and pressure drop 

rates. The results indicated that the surface material did not significantly affect the initial lateral 

pressure; however, permeable formwork materials like plywood exhibited a sharper pressure drop 

compared to impermeable materials like PVC. This difference may be attributed to changes in 

water content within the fresh concrete due to permeability [37]. 

 

3. Conclusion 

This paper has provided a comprehensive overview of the factors influencing lateral pressure 

exerted by self-compacting concrete (SCC) on formwork during the pouring process. The findings 

emphasize that the behavior of SCC, which flows like a liquid, generates significant lateral 

pressures that can vary based on several interrelated factors, including concrete properties, 

placement techniques, and formwork characteristics. Key insights reveal that the fluidity and 

density of SCC are paramount in determining lateral pressure levels, with higher fluidity mixtures 

leading to increased pressures. The rate of concrete placement also plays a critical role; slower rates 

can facilitate early stiffening, thereby reducing lateral pressures. Additionally, the temperature of 

the concrete significantly impacts its mechanical properties and pressure dynamics, highlighting 

the need for careful temperature management during placement. The influence of admixtures, 

aggregate shape, and size further complicates the understanding of lateral pressures in SCC 

applications. The interplay between these factors necessitates a holistic approach to mix design and 

formwork planning to ensure structural integrity and safety during construction. Overall, this 

review underscores the importance of understanding the complex interactions between various 

factors affecting lateral pressure in SCC. By optimizing these parameters, engineers and 

practitioners can enhance construction practices, ensuring safer and more efficient concrete 
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placement processes. Future research should focus on developing more refined models to predict 

lateral pressure behavior accurately, allowing for improved design guidelines and construction 

methodologies in self-compacting concrete applications. Several factors contribute to the 

determination of lateral pressure on concrete formwork:  

Concreting Speed: The speed at which concrete is poured affects lateral pressure, with faster rates 

leading to higher pressures. 

Concrete Temperature: Higher temperatures can accelerate setting times, influencing pressure 

dynamics. 

Vibration Type: Internal or external vibrations impact how concrete compacts and behaves under 

pressure. 

Impact from Free Fall: The method of pouring can create additional forces on the formwork. 

Concrete Fluidity: The slump or workability of the concrete mixture affects how it exerts pressure 

on the formwork. 

Weight of Concrete: The weight contributes directly to hydrostatic pressure at any point within 

the liquid. 

Reinforcement Placement: The amount and location of reinforcement within the concrete can 

alter pressure distribution. 

Pore Water Pressure: Water trapped in the mix can affect overall pressures. 

Aggregate Size: The maximum size of aggregates influences how concrete flows and compacts. 

These factors highlight the complexity involved in predicting lateral pressures during concrete 

placement, necessitating careful consideration in formwork design to ensure structural integrity 

and safety during construction. 
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