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Abstract:- This paper, a comprehensive literature review has 

been conducted to highlight the manufacturing principles and 

properties of UHPC. The affluent production of UHPC 

depends upon its compositional materials, water to binder 

ratio and the mix design approach. This review also divulges 

that the curing conditions, aggregates and fibre properties, 

specimen size and the strain rates are the key factors in 

controlling the mechanical and durability properties of 

UHPC. Moreover, along with its various properties, attempts 

have been made to address the current challenges and their 

solutions so far, for their widespread economical usage. 
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1. INTRODUCTION

The newfangled UHPC is basically a special type of 

concrete having a minimum compressive and tensile 

strengths of 150 MPa and 8 MPa respectively, while 

fulfilling the specified criteria of better ductility, durability 

and toughness requirements along with far better 

permeability resistance to chemicals as compared to 

ordinary concretes [5]. Moreover, it gives far better results 

than conventional concrete under blast, impact and seismic 

loadings [6]. In spite of all these advantages, it has some 

drawbacks also. The production of UHPC requires very 

high amount of binder content (approx. 800 - 1000 kg/m3) 

which affects its heat of hydration along with its production 

cost [7]. It's complicated mix design and very high 

manufacturing cost has limited its use to the mass 

structures only. Hence, studies are required to overcome 

these drawbacks and to make it an economical and efficient 

construction material. 

2. MANUFACTURING PRINCIPLE

The most important principle for the production of UHPC 

includes i) microstructure improvement ii) homogeneity 

enhancement iii) porosity reduction iv) excellent hydration 

and v) toughness betterment [8]. In comparison to 

conventional concrete, its Interfacial Transition Zone(ITZ) 

is extremely dense, less porous and highly compact (Fig. 

3). It is due to the use of low water–cement ratio and 

pozzolanic chemical reactions between CH and reactive 

admixtures, because of which maximum CH crystals get 

converted into dense CSH gel [11]. Hence, UHPC is 

characterized by an advance microstructure due to its solid 

particle's close packing and improved ITZ. Enhancement in 

homogeneity is the second principle required for the 

production of UHPC. As the size of these cracks is directly 

proportional to the aggregate’s size, reducing aggregate’s 

size in UHPC will effectively reduce the crack size as well 

as it also makes the ITZ to look similar to the cement paste 

matrix.  

Fig. 3. ITZ in conventional concrete vs UHPC [11,148] 

The third important principle is the porosity reduction. The 

porosity of concrete can be reduced by reducing its water–

cement ratio while latter can be reduced by using 

superplasticizers, introducing very fine admixtures or 

packing the raw materials very closely, hence providing 

higher strength to the matrix [14,15]. 

According to fourth principle, first the hydration of 

portland cement will take place to produce CH and CSH 

gel, after which produced CH will react further with fine 

admixtures (silica fume etc.) to form CSH gel again. It has 

been found that UHPC have lesser amorphous phases as 

compared to higher crystalline phases in conventional 

concrete due to pozzolanic reactions with highly fined 

mineral admixtures [16].  

The last principle states that UHPC should have high 

toughness i.e. the material capacity to absorb energy should 
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