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Abstract— The present work takes its from matter the headline 

itself, which target to running the performance inquisitional of 

lime based mortars. This inquisitional study some articles and 

journals papers to archive work target. Actually, lime mortar 

has some self-healing power which can lead to resistance. 

Lime mortar chair recuperation consists of unfreezing, 

transporting and precipitation of calcium mixture to cultivate 

rifts. The inherent scene of essence-recuperation in lime-based 

fees is a fine-proverbial wonder. On the other hand, until now 

there has been little research on its implementation. The 

exploration finding shoes the high importance that lime taken 

in civil engineering and preparing the traditional building. As 

well as, its friendship with environment, especially as building 

materials. The research given a good literature review and 

survey to those who caring about lime and mortars, as well as 

maintenance of traditional building.  

Keywords—Lime, Mortars, Performance, Effect, and Building 

materials. 

I. INTRODUCTION 

A. Lime  

Lime were within certain time a prominent the textural 

personnel of pristine masonries, in common joint with their 

resting and reluctance, to wear and impairment agents. Lime is 

a general term that contains various chemical and physical 

classifications as a result of burning and adding water to 

limestone or any calcareous material. Lime was extensively 

waste as a great bonding agents the matters and very pristine 

sites and search archives exude that lime was broadly waste in 

pristine complex and was a pristine building consolidation 

ingredients. The earliest use of lime in the discovered building 

dates back to 8000 BC in Turkey. The importance of limestone 

is due to the appearance of cement as a bond in the 19th 

century. The destruction caused by cement in historic buildings 

has revived the material not only in restoration but also in new 

buildings. [1,2,3,4,5,6] 

The limestone is made of limestone. It is of two types:  

 Lime, ordinary or aerated 

which is made of relatively pure calcareous rocks. The clay 

impurities do not exceed 8%. This type is not suspected or 

hardened except in the air.  

 Watery lime 

which is made of limestone, which contains clay material by 

between 8-20%. It is capable of doubting and hardening and 

gaining its full strength under water as well as air. The ambient 

capacitance properties of lime are appreciated from the water 

absorption, water reluctance, alkali drag and sulphate strength 

lightly. Lime is undoubtedly the globe's primary authentic 

green and well-rounded building material. Classic lime binding 

agent has upper solidity only lower strength than cement 

[7,8,9,10]. 

The living lime must be extinguished before it can be used 

in the various construction works. This is done by absorbing it 

from the water and converting from calcium oxide to calcium 

hydroxide. The fire is done in two ways,  

1. The work site 

2. The factory  

where the living lime blocks decompose into a fine powder of 

lime and packed in special bags to be ready for use.  

Lime is one of the binders used to bind bricks like bricks in 

a lot of pristine buildings about the globe. Its physical ability, 

mechanical endurance and reliability characteristics, next to its 

unrefined setting, can act a toughness role in the textural 

behaviour of the pristine complex. Procurement technology 

may switch depending on the private use of the textural 

system. Therefore, the characteristics of lime mortar are 

prominent for evaluating the structure typical of pristine 

buildings. Besides, determining the properties of lime mortar is 

also important in the procurement of intervening mortars used 

to restore pristine buildings. The supplement of a brief 

incidence of cement was applied pro suitable reasons or on 

account for developing the matutinal strength progress of the 

taxes (widespread method enforce for maintenance fees in set 

conditions) [11,12,13,14]. 

B. Application Lime 

Lager has many uses in the real estate industry, the most 

important of which are: 

 Preparation of lime cement slurry for the construction 

of bricks, stone, chalk and others, and helps increase 

the operability of the mortar in the sense of increasing 

its size, and in preventing bricks from absorbing 

mortar water and prevent cracks - which we often see 

in the walls not to use lime in mortar - The lime in the 

mullet is soft from the softness of her face. 

 Limestone is used in the manufacture of limestone 

bricks. 

 Lime is applied in the preparation of lime water paints 

such as limestone. 

 It is recommended to use lime in the restoration of 

historic buildings, because it allows the walls to 

breathe and allows the disposal of moisture. 

II. LITERATURE REVIEW OF THE PERFORMANCE 

OF LIME BASED MORTARS 

After reared some articles and journals papers, we concluded 

some important point, which can be listed as following: 

Vasiliki Pachta, Sofia Triantafyllaki, Maria Stefanidou 

condense on the quest owing to a line of lime-based daub 

deliberate for repair running beginning at 200 ° C in  2018 and 

unprotected to the upper-warmth extent 1000 ° C. For body 

casualty, volume alteration, porosity, apparent distinctive 

gravity, dynamic elastic modulus, flexural, compressive 

power, the physical-mechanical asset of mortar specimens 
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were proved before, after maintenance during 2 hours. Was 

carry out. The results show that the lime-based mortar 

preserves structure and properties after exposure to high 

temperatures, whereas the lime-pozzolan matrix has a much 

higher resistance than the other bonded systems tested [15]. 

Ioanna Papayianni and Vasiliki Pachta, in (2014), in their 

running about an empiric inquiry on the efficiency of lime-

based fees used in consolidating pristine masonry. This 

inquisitional was waste as an ingredient of a daub mixture 

modified with cement and mixtures with an emphasis on 

classic binders like wet lime, pozzolan, clay, brick powder. 

The performance of Grouts has been tested for freshness 

(Fluidity, Penetability, Volume Stability) and curing 

conditions (dynamic modulus, bending strength and 

compressive strength). The results clearly show that the 

traditional binder-based grout represents a performance and 

strength that fits discontinuities and enhances the structure of 

the masonry. Using a small amount of cement and admixture, 

the appropriate "soft" binder combination exhibited of 28-90 

day strengths 2.5 - 5 MPa, in order of [16]. 

Md Azree Othuman Mydin, in (2017), he studies about the 

Preliminary Studies on the Development of Lime-based Mortar 

with Added Egg White. his inquiry focalized on the belongings 

of egg whites on the physical and mechanical properties of 

lime tax. Five blends were finished by maintaining a constant 

lime-sand-water ratio of 1: 2: 0.035. As the bonding agent 

material, the control blend contained only lime putty, while the 

remaining concoction was prepared using various percentages 

of white in the range of 2 to 10%. Experiments were governed 

at a dissimilar proportion of egg whites to investigate the axial 

compressive and flexural strength and absorption of lime 

mortar. The conclusion demonstrates that the compression and 

flexural strength of the lime mortar increased with increasing 

proportion of egg white added to the lime mortar until the 

admixture attains 6% egg whites. Extension 8% and 10% egg 

whites started to decrease the compressive force and flexural 

powder. Lime mortar containing 6% egg whites has the upper 

compressive potency and flexural zing as per other mixed style 

groups. The axial pressing strength and bending strength of 

lime daub can be thrill by air stigma [11]. 

P. Thirumalini, R. Ravi, and S. K. Sekar, and M. Nambirajan, 

in (2011), they study the performance enhancement of lime 

mortar used in ancient temples and monuments in India. The 

purpose of the thier study was improve the strength parameters 

of lime using traditional herbs. A lime mortar prism (mixing 

ratio: 1: 2, ie, 1 part of lime in the sand 2), kulamavu (Persea 

macrantha), and a mixture of traditional herbal extracts 

(oonjalvalli (Cissus glauca Roxb.), Pananchikaai 

(Cochlospermum religiosum) gallnut (Terminalia chebula) and 

Palm jaggery (extracted from Borassus flabellifer)] was used 

to test flexion, tensile strength and compressive strength. 

A lime mortar prism fermented with pure water was used as a 

control. The lateral force of the herbal lime mortar (5% herb) 

is 1.6 times the lime mortar fermented using ordinary water. In 

addition, tensile strength has increased three-fold due to the 

elastic nature of herbal lime mortar. The compressive strength 

is greatly improved up to 2.5 times with the addition of 5% 

HUB. This may be because the herbal extracts brought the 

lime mortar particles closer together and created a more 

compact material by increasing the density of the lime mortar. 

Traditional buildings built of limestone mortars over 4,000 

years old, such as Mohanjo-Daro, are still a heritage 

monument of Indian civilization. It is more appropriate to 

reconcile modern structures with traditional concepts. Current 

works can also help revive ancient monuments [7]. 

In addition, Ramamurthi DS and Sophia MA, in (2016), they 

made a Review on Modified Lime situated Taxs - an Alternate 

to Cement Fees. In this exploration, the waste of lime daub in 

building material has been increasingly studied due to their 

low negative impacts on the environment and higher 

availability on the earth. In fact, this review was done to 

explore the possibility of using lime mortars instead of 

traditional concrete, which can be used to mitigate 

environmental pollution from Hyundai construction chemicals 

and cement materials. As a result of reviewing the literature on 

lime gypsum, the following conclusions were obtained [17]. 

 The results obtained with the use of synthetic fibers 

such as glass and polypropylene were to cultivate the 

mechanical action of hydraulic lime-based daubs. 

 When used in lime mortar, natural fibers rise 

mechanical properties as fer reference grout. 

 Fiber-reinforced lime mortar can be proposed as a 

building material especially used in historical 

monument repair due to its high compatibility with 

ancient materials and durability against freeze-thaw 

resistance. 

 Thus, it can be concluded that lime mortar can be a 

perfect substitute for cement mortar that satisfies all 

the desirable properties required for construction and 

other technical practices when construction is added 

to the inputs for further research. 

 Post-fracture behavior of lime mortar due to the hair 

and fibers of various animals changes the breakage of 

lime mortar from brittle to quasi-ductile behavior. 

 The self-healing property of calcareous mortar has 

excellent properties that it is effective for creep and 

shrinkage crack. 

Robert Lawrence, in (2006), he studies of carbonation in non-

hydraulic lime mortars. Lime mortars make strong carbonate, 

and this paper is an investigation of the treat. The studies 

implement have led to the progress of two young technologies 

for the estimate and finding of carbonates. The primary 

method is thermogravimetric analysis, which consents the 

carbonate profile by being measured inside of done 

timeframes. The second technique is to apply a drilling 

capacitance surveying to visualize the carbonate side face. The 

potential for underlying analysis to evaluate carbon proprietary 

has also been assigned. The lime/water relation has been 

approved to have the deficient efficacy on the compressive 

vitality of air lime mortar than in advance putative. 

Alters in the stroma rank cycle of airborne lime fees by 

carbonate have been false, and a theory has been suggested to 

elucidate that event. We tried five sorts of atmospheric lime 

bonding agent. Their impact on the structural performance of 

the resulting mortar was evaluated. I have concluded that a 

mortar made of lime putty has better performance than a dry 

lime hydrate mortar. The dispersed hydrated lime mortar 

grows at a slow rate as well as a mortar made of lime putty. 

The access of a supernumerary ripe lime putty does not show 

up according to negotiate constructive performance utilities as 

per a classic lime dope. Calcium-based aggregates have been 

demonstrate to be able to produce air-lime mortars that can be 

suitably hydraulically treated with lime fees. That event is not 

straight related to carbonization, only it is theorized on the 

mixed mutual effect of small extent, mineral, chemical 

properties and porosity of the bonding agent and entire [18]. 
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B. Lubelli et al., in (2011), they study the Self-cure of lime-

based mortars, microscopy investigation on case studies. That 

research aims to the ascendant understanding of the recovery 

mechanism of lime-based daub chairs through a state running 

of self-cure observations. Based on the results obtained, the 

relevance of the various control elements, the manner of 

interaction and the effects of self-healing evaluation. We have 

studied lime-based mortar samples collected from several case 

studies. Thin sections were prepared and studied using flakes 

and fluorescence microscopy (PFM). 

The effects of selected properties (water content, degree of 

carbonate, binder-sand ratio, binder type, etc.) on the 

properties of precipitates (calcium carbonate or calcium 

hydroxide) and crystallization habits were investigated. The 

results obtained indicate that the retroreflective pattern is 

present in the properties and crystallization habit of the 

precipitated product depending on the water content and 

carbonate level of the mortar [19,20]. 

CONCLUSION 

That a critique running aims to labour the Performance 

exploratory of lime situated daubs, which represents the 

emphasis of lime that by virtue of the perspective of cement as 

a vineyard in the 19th century. The destruction caused by 

cement in historic buildings has revived the material not only 

in restoration but also in new buildings. Where, most of the 

articles showing that the lime-based daub preserves 

architecture and properties after exposure to high temperatures, 

whereas the lime-pozzolan matrix has a much upper drag than 

the other related systems tested. Off the proportional 

assessment of the decisions, it can be overcome that all 

sequence of lime-based mortars presented a  display all in the 

course fine there testing to lofty heats. [21,22,23]. 

The study shows that using of synthetic fibers such as glass 

and polypropylene were to improve the mechanical behavior 

of hydraulic lime-based mortars. In addition, usage natural 

fibers increase mechanical properties compared to reference 

mortar. 

References 

[1]  R.P.J. van Hees, L. Binda, I. Papayianni, E. Toumbakari, 

Characterisation and damage analysis of old mortars, Mater. 

Struct. 37 (2004) 644–648. 

[2]   G. Baronio, L. Binda, C. Tedeschi, C. Tiraboschi, 

Characterisation of the materials used in the construction of 

the Noto Cathedral, Constr. Build. Mater. 17 (2003) 557–

571. 

[3]  M. Stefanidou, V. Pachta, S. Konopissi, F. Karkadelidou, I. 

Papayianni, Analysis and characterization of hydraulic 

mortars from ancient cisterns and baths in Greece, Mater. 

Struct. 47 (4) (2014) 571–580. 

[4]  P. Vasiliki, T. Sofia, S. Maria, "Performance of lime-based 

mortars at elevated temperatures", 2018. 

[5] Z. Dajiang, Z. Jihui, W. Dongmin, X. Chenyang, Z. 

Mengyi, M. Xiangdong, "Comparative study on the 

properties of three hydraulic lime mortar systems: Natural 

hydraulic lime mortar, cement-aerial lime-based mortar and 

slag-aerial lime-based mortar",  2018. 

[6] K. Callebaut, J. Elsen, K.V. Balen, W. Viaene, Nineteenth 

century hydraulic restoration mortars in the Saint 

MichaelÕs Church (Leuven, Belgium): natural hydraulic 

lime or cement, Cem. Concr. Res. 31 (2001) 397Ð403. 

[7] P. Thirumalini, R. Ravi, S. Sekar, and M. Nambirajan, 

"Study on the performance enhancement of lime mortar 

used in ancient temples and monuments in India," Indian 

Journal of Science and Technology, vol. 4, pp. 1484-1487, 

2011. 

[8] K. Sisomphon, O. Copuroglu, and E. Koenders, "Self-

healing of surface cracks in mortars with expansive additive 

and crystalline additive," Cement and Concrete Composites, 

vol. 34, pp. 566-574, 2012. 

[9] C. De Nardi, A. Cecchi, L. Ferrara, A. Benedetti, and D. 

Cristofori, "Effect of age and level of damage on the 

autogenous healing of lime mortars," Composites Part B: 

Engineering, vol. 124, pp. 144-157, 2017. 

[10] B.A. Silva, A.P. Ferreira Pinto, A. Gomes, Inßuence of 

natural hydraulic lime content on the properties of aerial 

lime-based mortars, Constr. Build. Mater. 72 (2014) 

208Ð218. 

[11] M. A. O. Mydin, "Preliminary Studies on the Development 

of Lime-based Mortar with Added Egg White," 

International Journal of Technology, vol. 8, pp. 800-810, 

2017. 

[12] R. M. Lawrence, T. J. Mays, S. P. Rigby, P. Walker, and D. 

D'Ayala, "Effects of carbonation on the pore structure of 

non-hydraulic lime mortars," Cement and concrete 

research, vol. 37, pp. 1059-1069, 2007. 

[13] M.R. Veiga, A. Velosa, A. Magalhaes, Experimental applications 

of mortars with pozzolanic additions: characterization and 

performance evaluation, Constr. Build. Mater. 23 (2009) 

318–332. 

[14] I. Papayianni, V. Pachta, M. Stefanidou, Analysis of ancient 

mortars and design of compatible repair mortars: the case 

study of Odeion of the Archaeological site of Dion, Constr. 

Build. Mater. 40 (2013) 84–92. 

[15] V. Pachta, S. Triantafyllaki, and M. Stefanidou, 

"Performance of lime-based mortars at elevated 

temperatures," Construction and Building Materials, vol. 

189, pp. 576-584, 2018. 

[16] I. Papayianni and V. Pachta, "Experimental study on the 

performance of lime-based grouts used in consolidating 

historic masonries," Materials and structures, vol. 48, pp. 

2111-2121, 2015. 

[17] D. Ramamurthi, M. Sophia, D. RAMAMURTHI, and M. 

SOPHIA, "A review on modified lime based mortars—An 

alternative to cement mortar," Int. J. Innov. Res. Sci. 

Technol, vol. 2, pp. 350-356, 2016. 

[18] R. Lawrence, "A study of carbonation in non-hydraulic lime 

mortars," University of Bath, 2006. 

[19] B. Lubelli, T. Nijland, and R. Van Hees, "Self-healing of 

lime based mortars: microscopy observations on case 

studies," Heron, 56 (1/2), 2011. 

[20] S. TALSANIA, J. PITRODA, and C. M. VYAS, "A review 

of pervious concrete by using various industrial waste 

materials," J Int Acad Res Multidisciplinary, vol. 2, pp. 142-

51, 2015. 

 [21] M. Saidi, B. Safi, A. Benmounah, N. Megdoud, F. Radi, 

Physico-mechanical properties and thermal behavior of 

firebrick-based mortars in superplasticizer presence, Constr. 

Build. Mater. 104 (2016) 311–321. 

[22] BS EN1015-11:1999, Methods of test for mortar for masonry, 

Part 11: Determination of flexural and compressive strength 

of hardened mortar. 

[23] Y.N. Chan, G.F. Peng, M. Anson, Residual strength and pore 

structure of high-strength concrete and normal strength 

concrete after expose to high temperature, Cem. Concr. 

Compos. 21 (1999) 23–27. 

http://refhub.elsevier.com/S0950-0618(18)32204-9/h0005
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0005
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0005
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0005
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0005
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0005
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0010
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0010
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0010
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0010
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0010
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0010
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0010
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0015
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0015
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0015
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0015
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0015
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0015
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0015
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0015
http://refhub.elsevier.com/S0950-0618(18)31725-2/h0005
http://refhub.elsevier.com/S0950-0618(18)31725-2/h0005
http://refhub.elsevier.com/S0950-0618(18)31725-2/h0005
http://refhub.elsevier.com/S0950-0618(18)31725-2/h0005
http://refhub.elsevier.com/S0950-0618(18)31725-2/h0005
http://refhub.elsevier.com/S0950-0618(18)31725-2/h0005
http://refhub.elsevier.com/S0950-0618(18)31725-2/h0005
http://refhub.elsevier.com/S0950-0618(18)31725-2/h0005
http://refhub.elsevier.com/S0950-0618(18)31725-2/h0030
http://refhub.elsevier.com/S0950-0618(18)31725-2/h0030
http://refhub.elsevier.com/S0950-0618(18)31725-2/h0030
http://refhub.elsevier.com/S0950-0618(18)31725-2/h0030
http://refhub.elsevier.com/S0950-0618(18)31725-2/h0030
http://refhub.elsevier.com/S0950-0618(18)31725-2/h0030
http://refhub.elsevier.com/S0950-0618(18)31725-2/h0030
http://refhub.elsevier.com/S0950-0618(18)31725-2/h0030
http://refhub.elsevier.com/S0950-0618(18)31725-2/h0030
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0025
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0025
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0025
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0025
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0025
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0025
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0025
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0025
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0025
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0030
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0030
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0030
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0030
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0030
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0030
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0030
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0070
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0070
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0070
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0070
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0070
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0070
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0070
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0070
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0045
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0045
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0045
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0045
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0045
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0045
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0045
http://refhub.elsevier.com/S0950-0618(18)32204-9/h0045

