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Abstract— Reducing the brittle nature of concrete has opened 

a new world of possibilities to enhance the safety, durability 

and sustainability of the next generation of civil 

infrastructure. Tiny fibers partly account for its performance, 

and also the material is designed for maximum flexibility, 

because of its long life, the Engineered cementitious 

composite (ECC) is expected to cost less in the long run, as 

well. The ductile or bendable concrete is made of same 

ingredient as in regular concrete minus the coarse aggregate. 

It looks exactly like normal concrete, but under excessive 

strain, the ECC concrete allows, the specially coated network 

of fiber in cement to slide within the cement, thus avoiding 

the inflexibility that causes the brittleness and breakage. The 

key factor is that ECC is engineered, means to addition to 

reinforcing the concrete with micro scale fiber that acts as 

ligaments to bond concrete more tightly. As this is the special 

type of concrete there are no defined codes for it and also it is 

rarely developed in INDIA hence no Indian codes can be 

found related to this, thus for this reason the parameters 

needed are to be obtained using trial and error method. This 

project includes different sets of test such as compaction 

factor test, bulk density, compressive strength test, flexural 

test sieve analysis etc. To determine the best possible water-

cement and sand-cement ratio compression test was practiced 

and also gives us the compressive strength of concrete 

specimen. Finally, the flexural strength of concrete is 

determined by performing the flexural test on the specimen 

/member. Later on, all the data is analyzed and future 

prediction for flexural strength. Also, the ECC is compared 

with conventional concrete with regards to its weight and cost 

parameters. 
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I. INTRODUCTION 

Concrete has always been a brittle material, and cracks easily 

when subjected to tensile loading. Recently, researchers have 

turned such conventional concrete into a new type of concrete 

that is more ductile than ordinary concrete. When ordinary 

concrete is subjected to tensile, load it tends to crack. For this 

reason, researcher have long been interested in making 

concrete more composite (ECC) has proved to be 50 time 

more flexible and 40 times lighter than conventional concrete. 

Additionally, the excellent energy absorbing properties of 

ECC makes it especially suitable for critical elements in 

seismic zones. Researchers at the Advanced Civil 

Engineering Material Research Laboratory, in Ann Arbor, 

Michigan, have spent the past several years developing what 

they call an Engineered Cementitious Composite, in essence 

a highly ductile type of fiber-reinforced concrete. 

II. LITERATURE REVIEW 

A. Victor C. Li (2007), “Engineered Cementitious 

Composites (ECC)- Material, Structural and Durability 

Performance”, research gate publication. says  

That final failure of the specimen occurs when one of the 

multiple crack’s forms fracture plane. Beyond this peak load, 

ECC is no different than normal fiber reinforced concrete 

showing tension-softening response. The height tensile 

ductility is of great value enhancing the structural ultimate 

limit state (ULS) in terms in structural load and deformation 

capacity as well as absorption. In this manner, ECC can offer 

structural safety improvement. The formation of multiple 

micro cracking is necessary to achieve high composite tensile 

ductility. Between first cracking strength (about 0.01%) and 

1% strength, the micro crack opening increase from zero to 

about 60micron. Further loading beyond 1% causes more 

multiple cracks to form, but with no additional crack opening 

beyond the steady state value of 60micron. Governed by the 

mechanics of the fiber-matrix interaction within ECC this 

unique characteristics is critically important for durability of 

material and structure unlike concrete or FRC, the steady 

state crack width is an intrinsic material property, 

independent of loading (tension, bending or shear), structure 

size and geometric and steel reinforcement and amount the 

observation maximum has important implication in service 

life, maximum member size, economics, and architectural 

aesthetics. In short, where steel reinforcement is used to 

control width in concrete, such steel reinforcement can be 

completely eliminated ECC. Width even in the presence of 

large imposed structural deformations, ECC can offer 

structural durability improvement in addition to water 

tightness and other serviceability enhancement. The 

compressive properties of ECC are not significantly different 

from normal to high strength concrete. Compressive strength 

of ECC ranges from 30mpa to 90mpa. With an elastic 

modulus (around 20-25gpa) typically lower than concrete due 

to the absence of course aggregate. The compressive strain 

capacity of ECC slightly higher, around 0.45% to 0.65%. The 

post-peak behavior of ECC under compression tends to 

descend more gently than high strength concrete, 

accompanied by a gradual bulging of the specimen rather than 

explosive crushing failure. ECC has significant improvement 

in fatigue response over normal concrete and FRC. 

B. M. Sahmaran, V.C. Li (2008) “Durability of 

Mechanically Loaded Engineered Cementitious Composites 

Under Highly Alkaline Environment”, ASCE.  

Investigated the cracking behavior and residual flexural load 

capacities of reinforced ECC specimen, which have equal 

compressive strength to the ECC. During accelerated 
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corrosion test at constant applied voltage, corrosion induced 

crack width of the mortar specimen was found to increase 

with as corrosion activity progressed. Larger cracks widths 

up to 2.00 mm were observed at higher levels of corrosion. 

Moreover, corrosion of reinforced mortar beam specimen 

resulted in a marked reduction in stiffness and flexural load 

capacity. After 25 hours accelerated corrosion exposure, the 

flexural load reduced to about 34%of the flexural capacity of 

the control mortar beam. On the other hand, crack widths 

(~0.1 mm) of ECC remained nearly constant with time as 

corrosion activity progresses, while the no of cracks on the 

surface of the ECC specimens increased. The result of this 

study also showed that ECC has significant anti-spalling 

ability compared with conventional mortar. 

C. Victor C. Li [2009] “Damage Tolerant ECC for Integrity 

of structures Under Extreme Loads”, ASCE. 

after research has stated that as a structural material, ECC 

maintains all the advantages of concrete, but overcomes its 

familiar brittleness in tension. Experimental studies confirm 

that ECC is highly damage tolerant under extreme loading, 

including reverse cyclic loading and low velocity impact. 

Between first cracking strain (about 0.01%) and 1% strain, 

the micro crack opening increases from zero to about 60 μm. 

Further loading beyond 1% causes more multiple cracks to 

form, but with no additional crack opening beyond the steady 

state value of 60 μm. This unique characteristic is critically 

important for durability of both material and structure. The 

elastic modulus (around 20-25GPa) of ECC is typically lower 

than that of concrete due to the absence of coarse aggregates. 

The compressive strain capacity of ECC is slightly higher, 

around 0.45-0.65%. Apart from resisting earthquake loads, 

ECC will likely perform well under hurricane loading, 

although more studies need to be conducted to confirm this. 

The moderate fiber content (2% or less by volume) makes 

ECC easily adaptable to construction project execution in the 

field or to precast plant structural element production. Indeed, 

ECC has demonstrated to possess flexibility in processing 

routes, including on-site self-consolidating casting, and 

spraying, as well as off-site recasting and extrusion. 

D. Jiajia zhou, Jinlong pan (2014), “Mechanical Behavior 

of Fibre Reinforced ECC”, ASCE 

Stated that Due to the lack of aggregate, the modulus of ECC 

is lower than concrete with similar strength. Based on the test 

results, a regression equation is proposed to obtain the elastic 

modulus of ECC from its compressive strengths. The strain 

at peak load is between 0.004 and 0.005 for the tested ECC 

compositions, and there is little correlation between the peak 

strain and the compressive strength. Moreover, addition of 

PVA fiber has little effect on the strain at peak stress. For 

ECC material, the Poisson‟s ratio increases slightly with the 

compressive strength when the strength is lower than 50 MPa. 

However, when the strength exceeds 50 MPa, the Poisson‟s 

ratio stays almost constant, at a value higher than that for 

concrete of similar strength. The toughness index of ECC 

decreases with compressive strength.  

E. Sagar Gadhiya,T N Patel , Dinesh Shah (2015), 

“Bendable Concrete: A Review”, international journal of 

structural and civil engineering research,Vol. 4.  

Said that Compressive strength decreases with the increase in 

the cementitious material i.e. fly ash, silica fume, LP etc. 

Incorporation SL into matrix can effectively increase 

compressive strength at all ages, especially at early age. The 

water to cementitious material (w/c) ratio 0.27 gives the best 

result. The ductility in direct shear depends on the fiber 

orientation and is significantly improved when the fibers are 

perpendicular to the shear plane.  

F. Zeng Meng-Ian, Nan Ding, WU Chao-fan (2016), “Self-

healing Performance of PVA ECC-stabilized Crushed Stone 

Mixture”, Vol. 10.  

Have explained that Unconfined compressive strength on day 

7 increases by 42%, unconfined compressive strength on day 

28 increases by 13%, and unconfined compressive strength 

on day 90 increases by 26%. Thus, the compressive strength 

of PECR is superior to that of CCR. Apparent self-healing 

properties are hardly seen in the CCR, but the PECR has 

excellent performance in self-healing. Its compressive 

strength increases by 57. 3% after self-healing. 

G. Jun Zhang, Qing Wang2 and Zhenbo Wang (2017), 

“Properties of Polyvinyl Alcohol Steel Hybrid Fiber-

Reinforced Composite with High-Strength Cement Matrix”, 

ASCE. 

Have said that mechanical properties of PVA-steel hybrid 

fiber–reinforced engineered cementitious composite with a 

high strength cement matrix were experimentally 

investigated. Effects of additional steel fibers, apart from a 

constant content of PVA fiber in the composite, compressive, 

bending, and tensile behavior were studied. The cracking and 

tensile strength of the composites obviously increases with 

the addition of steel fiber. The additional steel fiber can also 

increase the tensile strain capacity of the composites. 

However, a moderate amount of steel fibers (1% in the 

present study) is needed to obtain a positive response on the 

tensile strain of the composites. The individual crack width in 

the multiple cracking period is significantly decreased with 

the steel fiber addition. A reduction in crack width of more 

than 50% with the achieved tensile strength is observed with 

the addition of steel fiber. 

III. CONCLUSIONS 

It can be concluded that from the present study that some of 

researchers have focused on mechanical proprieties of fiber 

reinforced concrete. Therefore, it is proposed to study and 

find optimum percentage of fires which gives good result of 

all mechanical properties of concrete like Compressive 

strength, Flexural Strength, Tensile strength. Further study 

focuses on to predict the strength properties of bendable 

concrete by regression technique. 
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