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ABSTRACT 

The paper exhibits the imaginative thought that concerning the present accomplishments in the 
field of 3D printing of structures and building segments. The 3D printing advancements, contrasting with 
the conventional procedures of developing the structures, could be considered as natural cordial. The 
procedures have been displayed in this paper with indicating form creating as a promising system that 
might most likely transfigure development industry in near future. Copious points of interest of this 
innovation, for example, decrease of the expenses and time, limiting the contamination of condition and 
diminish the wounds and unfortunate casualties on building locales could be referred. Making a model that 
will be proper adversary 3D printers is conceivable in various demonstrating programs. A standout 
amongst the most mainstream designs for sharing such models is STL position. In addition, reconciliation 
of BIM strategy with 3D printing demonstrating will be effective for vitality proficiency, better plan, cost 
decrease and isolation of structure 
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INTRODUCTION  

Material 3D printing is the glossy innovative implement of architects and engineers. It offers a quick and 
cost efficient way of building homes. 3D printing or additive manufacturing is a computer-controlled 
production technique that builds a product layer by layer. It is called additive manufacturing because a 
new material is continuously added to it when it wants. Contour crafter is a building printing technology 
that uses a computer-controlled crane to build edifices rapidly and powerfully with substantially less 
manual labour for the purpose of rapid home construction or want to rebuild after natural disaster, like the 
devastating earthquakes. Using a quick setting, concrete-like material, contour crafting forms the house’s 
walls layer by layer until topped off by floors and ceilings set in place by the crane. The national concept 
calls for the insertion of structural components, plumbing, wiring, utilities, and even consumer devices like 
audiovisual systems as the layer are built. 

Robotic construction system contour crafting has inaugurated their newest 3D printing technology that can 
architectural structure, it also prints the electrical, plumbing, and air conditioning features mid-
construction, with no manual assembly required. Essentially, contour crafter is printing homes in one 
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attempt with the basic utilities already embedded into their 3D-printed structures. It only takes 19 hours to 
print a 2,500 square foot home, at a rate of 20 seconds per square foot. This is a struck difference from the 
current US average of 6-9 months of development time. 

METHODOLOGY 

How solid 3D printing innovation not the same as different advances  
The entire procedure is done in just four stages:  
Straightening the required space.  
1)  Using the exhuming crane to make an establishment, this is then loaded up with cement.  
2)  The form crafter is then situated over uncommonly made crane that shields it from soaking in the 
mud, at that point it moves along the X, Y (height), and Z axes.  
3) An quick drying cement is then siphoned into the front of the form crafter, and the pipe framework 
begins the development of the house. 
 

 
 

FigNo.1         Fig No.2 
 

 3D printing technology different from other technologies 
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Fig No3  
 
The materials used in 3D printing technology are not just limited to plastic and metal materials. A 
recent development in the field of concrete 3D printing proves that there’s an unexploited potential 
in quickly building inexpensive homes or even entire communities. While concrete 3D printing 
will not fully replace traditional buildings techniques by tomorrow, the advantages of technology 
are undeniable. Designing and building a home can be expensive and time consuming task, 
andthatis why concrete 3D printing is an appealing tool for constructors and architects. 
First and foremost, a concrete 3D printer must be quite substantial in size. This major dispute that 
has somewhat hindered the mainstream adoption of concrete 3D printing. However, concrete 3D 
printers are usually portable, enabling construction in many locations using just one machine 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig No.4 
At the moment, concrete 3D printing might not be most favourable for building large luxury villas, 
mansions or hotels, but its better suited for 3D printing mid-sized homes and other structure at a 
low price and in a quick manner. Aside from the low cost and the high speed building, another 
benefit of concrete 3D printing is that nearly no material is wasted during the production process, 
making it friendlier than environmental techniques. Since the architecture design can be 3D printed 
on the spot, there’s no need for construction companies to make moulds to actualise there 
structures, saving time, money and energy. the modern building design has made features like 
expose concrete walls and geometrically complex roofs more popular, both of which present the 
perfect opportunities for concrete 3D printing to show what is what it is accurately capable of. As 
more and more successful projects are completed with concrete 3D printers, the legal obstacles that 
may hold back the technology will ease up as time progresses. Many cities and local municipalities 
have yet to appreciate the potential of concrete 3D printing, which means that there could be 
potential rules/law regarding home erection. But, as time goes, more and more cities will adopt 
new rules and standards that will support the use of concrete 3D printing technology. 
There’s more to a house than four walls and a roof. There are other factors that are important to an 
inhabitant, such as thermal insulation. To deal with this, companies that specialize in concrete 3D 
printing are developing mixes of concrete which have a high thermal mass resulting in energy 
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efficiency.  Additionally, foam and other insulation materials can be integrated into 
walls if needed. 
 

 
MATERIALS 
 
The mix design of concrete needed to meet the performance requirement of the fresh and hardened 
concrete. The performance of the former comprises extrudability and builds ability
properties of the hardened concrete are the compressive and flexural
printed specimens. Initially, targets of compressive strength of 100 MPa and flexural strength of 
12MPa at 28 days were set for mould
A 2mm maximum size sand was selected because of the small nozzle diameter (i.e
high printing resolution. Cement CEM type I 52.5, fly ash and under
binder component. The grading, measured by a Mastersizer 2000 machine, of sand, cement, fly ash 
and silica flume were combined in various prop
mixtures. The dry components were added to mixing water together with a polycarboxylate based 
super plasticiser to lower the water/binder ratio and hence increase its workability 
strength. A retarder formed 
formaldehyde, was added to maintain a sufficient open time, facilitating a constant flow during 
printing stages. An accelerator, formed by sulphuric, aluminium
investigated to control setting. The concret
micro fibres to reduce shrinkage and deformation in the plastic stage. The optimum mix was 
considered to be the one with the
recommended dosage of fibres from the supplier (i.e  1.2kg/cubicmeter) and gain the target 
strengths. 

 

efficiency.  Additionally, foam and other insulation materials can be integrated into 

The mix design of concrete needed to meet the performance requirement of the fresh and hardened 
performance of the former comprises extrudability and builds ability

properties of the hardened concrete are the compressive and flexural strengths of both cast and 
printed specimens. Initially, targets of compressive strength of 100 MPa and flexural strength of 
12MPa at 28 days were set for mould-cast specimens. 
A 2mm maximum size sand was selected because of the small nozzle diameter (i.e
high printing resolution. Cement CEM type I 52.5, fly ash and under ossify silica fume formed the 
binder component. The grading, measured by a Mastersizer 2000 machine, of sand, cement, fly ash 
and silica flume were combined in various proportions to form smooth grading curves of test 
mixtures. The dry components were added to mixing water together with a polycarboxylate based 

plasticiser to lower the water/binder ratio and hence increase its workability 
 by amino-tris (methylenephosphonic acid). Citric acid and 

formaldehyde, was added to maintain a sufficient open time, facilitating a constant flow during 
printing stages. An accelerator, formed by sulphuric, aluminium salt and diethanolamine, was also 
investigated to control setting. The concrete contained 12/0.18mm  Length/diameter
micro fibres to reduce shrinkage and deformation in the plastic stage. The optimum mix was 
considered to be the one with the lowest content of binder that could be printed and built with the 
recommended dosage of fibres from the supplier (i.e  1.2kg/cubicmeter) and gain the target 

 

 
Fig No 5 

efficiency.  Additionally, foam and other insulation materials can be integrated into the concrete 

The mix design of concrete needed to meet the performance requirement of the fresh and hardened 
performance of the former comprises extrudability and builds ability. The key 

strengths of both cast and 
printed specimens. Initially, targets of compressive strength of 100 MPa and flexural strength of 

A 2mm maximum size sand was selected because of the small nozzle diameter (i.e 9mm) to give a 
silica fume formed the 

binder component. The grading, measured by a Mastersizer 2000 machine, of sand, cement, fly ash 
ortions to form smooth grading curves of test 

mixtures. The dry components were added to mixing water together with a polycarboxylate based 
plasticiser to lower the water/binder ratio and hence increase its workability as well as 

tris (methylenephosphonic acid). Citric acid and 
formaldehyde, was added to maintain a sufficient open time, facilitating a constant flow during 

salt and diethanolamine, was also 
Length/diameter polypropylene 

micro fibres to reduce shrinkage and deformation in the plastic stage. The optimum mix was 
lowest content of binder that could be printed and built with the 

recommended dosage of fibres from the supplier (i.e  1.2kg/cubicmeter) and gain the target 
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MIX DESIGN 
 

Five preliminary mixes with different sand/binder proportions were designed by combining 
their particle analysis results, the sand content was reduces in 5% increments from 75% to 55% by 
weight of dry mixture in Mix 5 whilst the binder content was increased from 25% to 45% 
respectively. The binder in all mixes comprises 70% cement, 20% fly ash and 10% silica flume. A 
water-binder ratio of 0.28 was selected to achieve over 100 MPa compressive strength concrete 
based upon a previous study of ultra high performance concrete. 
A pump able sprayed mortar and a commercial pre-packed mortar are also shown for comparison. 
The percentage passing 0.6mm was over 95% for all mixes, whilst the reference spray able mixes 
were in the range of 83-90%. The printing mixes were made finer to be more suited to deposition 
through the 9mm diameter nozzle. The mix proportions of five preliminary mixes were calculated 
assuming a density of 2300kg/cubic meter. The dosages of super plasticiser, retarder, accelerator 
and polypropylene fibres were varied to identify optimum mix proportions for printing. 
 

 
 

Table1: Mix proportions of the trail mixes 
 
 
Materials Mix 1 Mix 2 Mix 3 Mix 4 Mix 5 
Sand 1612 1485 1362 1241 1123 
Cement 376 446 513 579 643 
Fly Ash 107 127 147 165 184 
Silica Flume 54 64 73 83 92 
Water 150 178 205 232 257 
 

BENEFITS OF CONCRETE 3D PRINTING TECHNOLOGY 

 3D printing was originally used for building rough prototypes from plastic. Over time, 3D printing 
became more consumers friendly and was further developed to offer medical and construction 
benefits, from creating cost-effective, lightweight prosthetics to building habitable structures. 

 Although several challenges are still to be addressed, 3D printing in construction has already been 
proven to have a huge number of benefits, from an economical manufacturing process to endless 
design possibilities. 3D printed structures are strong, built to withstand tornados and allow for 
simple concrete repair where sections can be rebuilt and swapped out. 

 3D printing is the process of building a structure by individual layers, otherwise known as Additive 
Manufacturing. Initially, plastic was the only material available, but 3D printers have evolved with. 
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               metals, bioplastics, wood and even food 
 

SPEED 
3D printers can print continuously with some companies already offering a build time of 12-24 hours for a 
single-storey property. This type of automatic construction is not limited to company working hours and 
can run overnight. 

COSTS 
Typically, Building a property is an expensive process labor teams need paying and a spacious scope of 
materials are used in the building process. 3D printing can cut costs by reducing the number of materials 
required for structural work. It also allows for slighter working teams and can avoid costs accorded from 
waste material. 

STRENGTH 

Properties built via 3D printing construction can be designed to offer increased strength and durability, 
something which is particularly important in areas of extreme weather. Recent advisements have seen 3D 
printed properties built to withstand hurricanes and earthquakes. 

INDIVIDUAL DESIGNS 

There are no more out of the box house designs has 3D printing opens up a huge range of structural 
possibilities with the opportunity to use a combination of curves and straight lines. Properties can be 
created to suit the individual without increased costs. This also allows for better use of space and has no 
negative effect on structural integrity with the development of large 3D printers that can be easily located 
from site to site. 

APPLICATIONS OF CONCRETE 3D PRINTING 

 

Fig No. 6          Fig No. 7 

 

 

One nation that is particularly attached to utilizing 3D printing to manufacture homes and scaffolds is the 
Netherlands. In 2019, the Dutch city Eindhoven will get five new houses that will be developed utilizing 
uncommon solid 3D printers. The homes will be occupied by families, and the greatest of the five houses 
will incorporate three rooms close by three stories. The Netherlands is likewise home to the world's first 
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solid 3D printed extension for cyclists and people on foot. This structure was made by a similar firm that is 
giving the gear that will be utilized to construct the 3D printed houses in Eindhoven. The scaffold is 
cFigomprised of a few 3D printed bits of cement. 

 

 

 

 

 

 

Fig No. 8                                                                                    Fig No 9  

 

The above figure demonstrates the auto work area false name tutorial: using 3D displaying programming 
for 3D printing. These are only a couple of models that grandstand how solid 3D printing is being utilized.. 
Another extraordinary case of how solid 3D printing is utilized is given by the firm called XtreeE, one of 
the pioneers in the solid 3D printing sector. They are 3D printing seats with woven examples for lawns and 
parks, yet in addition they do bigger scale ventures like house development. The organization additionally 
3D prints solid veneer boards as stylistic layout for present day structures 

CONCLUSION 

The 3D solid printing (3DCP) systems, to be specific expulsion based and powder-based strategies, and 
the as of now accessible 3DCP innovations are investigated in this paper. The similitude and contrasts and 
the advantages and disadvantages of various 3DCP advances are featured. The present instances of 
expulsion based and powder-based components/structures are additionally introduced. Albeit 3DCP is as 
yet a rising innovation, the promising precedents exhibited in this paper show that this innovation is 
quickly advancing so that 3D printing of large scale solid structures may turn into a reality in not so distant 
future. The attainability of utilizing a geopolymer-based powder for the necessity and requests of 
monetarily accessible powder-based 3D printers is additionally exhibited by the creators of this 
investigation, which may offer an inventive assembling procedure to grow the utilization of this 
biologically cordial material. Future work will be centered on modifying geopolymer powder plan, 
improving printing parameters and choosing powerful post-restoring strategy to upgrade the properties of 
3D printed geopolymer structures. 
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