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Abstract— Construction in 3D printing is a process of constructing a defined structure the help of 3D printer equipped with robots and input 

given by the help of different software. In today’s time construction in 3D printing is lacking in technology and inefficient due to immaturity in 

various fields. So, here we discuss a detailed report on the history, techniques required, technology used (like AI, AR, BIM, ML etc.), different 

software, material used and coming future of construction in 3D printing. 
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I. INTRODUCTION  

In upcoming years construction in 3D printing will become 

one of the most efficient, economic and eco- friendly than the 

traditional construction. 3D printing is usually based on the 

principle of layered materials using building information 

model (BIM), in this, certain thickness of layers is generated 

in one direction with the help of printer commanded with 

certain algorithm (consisting of Artificial intelligence and 

Machine learning) and 3D map of the structure. The BIM is 

very useful in given topic but lacks in obtaining structure 

damage and safety measures.   

This construction in 3D printing requires people from 

various disciplines like Civil & Structural engineers, 

Architect, IT engineer in the field of AI and ML (machine 

learning), Electronics and mechanical engineer. 

Currently construction in 3D printing is immature and due 

to continuous development and craze of Artificial intelligence, 

Augment reality, Virtual reality, Machine learning and data 

mining we can use it to integrate BIM and thus increasing 

efficiency. 

II. HISTORY 

The Beginning (1986-2000) 

In 1984, Charles hull invented stereo lithography (SLA), 

SLA is the method of printing in 3D where a person can create 

a 3D model which is then printed layer by layer into a solid 

physical object, it involves a UV laser focusing on liquid 

photo polymer which makes it solid i.e. 3D. It was cleared to 

Chuck that other people could use his method, so he patented 

it and founded 3D system which is still alive and well today. 

The earliest uses of 3D printing was to print small scale 

models for architectural firms which helped in visualization of 

a structure for the convenience of client and also helped in 

design process. 

By 90’s several companies and organization started 

experimenting and making their own modular components for 

complete scale project. 

Full Scale Practical Application (2000-2018) 

By this time many companies and individuals had grown 

their capabilities by enabling some practical applications that 

were unreal even two decades ago, they built their own 

machines to construct houses, shelters, sewage system etc. like 

Dr. Behrokh Khoshnevis literally printed a whole building at a 

place, a firm known as MX3D printed a full scale steel bridge 

and many more amazing projects were completed similarly. 

III. TECHNOLOGIES USED 

The technology and software used is the backbone of 3D 

construction. Software like Autodesk, fusion 360, ultimaker 

Cura, tinker Cad, Autodesk BIM360, Mesh lab, etc. In this 

Artificial Intelligence is used to produce new structure in the 

following steps:- 

 STEP-1: First of all, a big file or a database is set up 

consisting of the following information: material data 

(concrete, polymer, rice husk, sand etc.), methods of 

preparation and performance characteristic.   

 STEP-2: Algorithm of Machine Learning is used to select 

the materials with ideal performance according to the 

given requirements.  
 STEP-3: Then this material in database are compared and 

analyzed, figuring out the set of materials after pattern 

recognition. 
 STEP – 4: Now the printer starts to print the given 

structure.  
The advantage of Machine learning is that the failed 

experimental data can also be used as input for next and then 

the algorithms are refined. 

 
Figure 1. 
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IV. FUTURE OF 3D CONSTRUCTION 

In coming future, with the advancement of Machine 

Learning, Deep Learning, BIM, neural networks, and 

materials, it will become very simple and efficient to build 

large scale structures like buildings, sewage system, flyovers, 

disaster shelter, dams etc., and small scale structures like 

houses, footpath, animal houses, etc. in very less amount of 

time, moreover it will require less manual work and 

dependency on humans will also decrease. Thus, the following 

will be possible in the coming future: 

 Fully constructed 3D printed buildings: In coming 

future, we will be able to construct building which is 

100% constructed through 3D printers and will also be 

equipped with every suitable advanced technologies and 

system. 
Colonies on Moon : As our space missions is increasing and 

the process of transporting humans is also  becoming easy and 

efficient time to time, moreover we will be able to visit or 

even live on moon therefore we need various structures for 

various purposes and to build this we only require  robot to 3D 

print them without any manual interaction. 

V. APPLICATIONS  

1. In 2014, a company named as DUS Architect constructed a 

3D printed canal in Amsterdam. It was constructed using a 

special 3D printer which used plastic as the material and the 

construction was done using a giant crane like printed arm 

called the “Kamermaker”. 

2. In 2015, About 10 3D printed houses were built in just 24 

hours at a cost of $5000 by the Shanghai based Winhun 

Decoration Design Engineering. This was only by spraying a 

mixture of recycled raw materials and quick drying cements 

using the huge 3D printers. It was constructed at the 

company’s facility which was then transported to the 

construction site where it was assembled. 

3. In 2016, the world’s first 3D printed pedestrian bridge was 

made in Madrid, Spain by a company called ACCION; it was 

12 meter in length and 1.75 meter wide. It was completed in 

two phases. First, the architectural design of the bridge was 

made separately by the different companies. Then the other 

company manufactured a 3D printer which was designed to 

fill the materials only to the areas where it was needed, this 

helped the bridge to be built with free of forms and efficient. 

4. In 2020, a 2-story building with a height of 9.5 meters was 

constructed and was equipped with many facilities and safety 

systems. Till now, it is the largest 3D printed structure in the 

world. 

VI. MATERIAL REQUIREMENTS  

Constructions in 3D printing requires materials that is 

different from conventional materials used in traditional 

construction because it requires special featured material 

which has high compression and tensile properties, strong 

crack resistance and toughness, faster initial setting time and 

strength.  

Generally, for structural application concrete based mix is 

used which comprises of cement, sand and other additives but 

in 3D printing of structure various mix of concrete is used 

depending on the purpose and the type of construction to be 

done like a “San Francisco” based startup “Apiscor” used a 

mix consisting of cement, sand, geo-polymers and fibers.  

An another start-up named as WASP (from Italy) aimed at 

constructing shelters at very minimum cost using local 

materials in 3D printing , they used Earth mix consisting 25% 

soil (30% clay, 40% silt, 30% sand) , 40% straw chopped rice, 

25% rice husk and 10% hydraulic lime. 

Similarly, many companies had developed their own set of 

materials according to the given purpose or type of structure to 

be made. 
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