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Tutorial 

3d modeling of Balerna Building, architetto Mario Botta 

Part I  the walls of the building. 

Starting from the plan of the building walls are made for homogeneous horizontal sections. The red area 

represents the cover stone. The walls are designed to successive layers green and yellow with linear 

extrusions using extrude command, copy, move, extrude faces. 
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 The red initial section is 0.8 meters. The first section of the wall and yellow 'high 1.6 meters, 0.8 meters 

above the windows, you copy the yellow section at the top extrude faces with lengthening of 1.8 meters, 

reaching a share of 5.8 meters equivalent to the amount of wear of the first floor. You add the green elle 

5.9 meters corresponding net of 2.8 meters of the two successive plans more '0.3 meters of the floor. 

Before a balustrade 1 meter for internal loggia.. 

 

 
 

  To complete the volume is added to a body of yellow top 'of 0.6 meters with a 0.3 meter roof terrace. It 

adds a red cover 0.1 meters to 0.1 meters jutting out on either side of the wall thickness of 0.4 meters. It 

achieves a similar cover on the railing of the balcony inside. At the end isolate the elements    covers 

freestone and add up the sections of green and yellow in a single body with the Boolean sum. Save the file 

with the name parallelepiped block. 
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Part II  fixtures and floors and staircase. 

 Starting from the layout 2d extruded frames and create the holes with the Boolean subtraction. Using the 

command lines to make a roto-translation of the frames to move into their correct seat. 

 

 
 

 Realizing the floors of the first and second level with thickness 0.3 meters and move them between their 

home fixtures. The floor of the second level result 'cut on the inner profile of the curtain wall of the lodge. 

Then extrude the body scale with a height of 9.9 meters and create the holes for the windows  with 

 Boolean subtraction. Draw the glass of the frames of the block with only 0.01 meters in thickness placed at 

distance. Save the file with the name 3d fixtures. 
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 Place the file in the file fixtures 3d rectangular block using the insert command with block insertion point 

0.0. 

  
 

 One of the four buildings has a curved corner. To get it you make a copy of the original body, you explode 

the block fixtures 3d and after tracing the arc of the plant proceeds with a Boolean subtraction of the angle 

excess. It operates an arc cutting the floors. 

 

  

  
 

 With solids of revolution is underway in the missing part of the wall and the covers of stone. We work to 

end a Boolean sum of the parts. Save the file with the name curved block. 
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Part III  reticular roof. 

Starting from the entities' that represent the two-dimensional beams prospectus with extrusion operations 

and subtraction Boolean creating individual truss elements, beam longitudinal yellow, green cross beam, 

the beam coverage of magenta body scale, anchor bolts, the surfaces of polycarbonate and the elements of 

warping. 
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 Use the command wheel 3d to place the beams in the correct position and move the command to insert 

the joists between the anchor bolts. 

 

  
 

  

 Proceed to the serialization of the various elements : 

 green beams and anchor bolts shall be repeated 5 times with internal spacing 2.4, magenta beams with 

external anchors anchors must be repeated 3 times with 2.4 spacing, warping should be repeated 10 times 

greater wheelbase 1.2 and warping av upside-down should be repeated 5 times with 1.2 spacing. At the 
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end you can 'complete coverage with two mirrors on the x and y axes. With the command post base point 

define the upper edge of the first anchor bolt anchor outside as a reference for the insertion of the model 

of the overall coverage in the final model. Save the file with the name 3d roof. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Part IV  Union of parts of the building. 

 Create a new drawing and save it as complete building and proceed to the insertion of the file lock box. 

Place the file 3d roof, matching the insertion point with the upper edge of the body scale. Check with the 
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command of the same name in the view that the distance between the front cover and the building is 0.959 

meters of local y axis, and make a move to eliminate this distance. 

 

 

 

 Make a double mirror the building from the roof. To complete replace the parallelepiped body at the top 

left with the block body by inserting the curved above the previous and proceeding subsequently to its 

cancellation. 

  
 

Architecture shaders 

 After importing the model from the building autocad, assign a UVW Mapping modifier to the various 

geometries such as choosing the type of mapping mode 'box. Make sure the tick-size real option is active 

both at the level of the modifier material. The real size option allows you to specify the size of the textures 

used in the joined 'the chosen measurement for design. 
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 For the material of the wall use a material with arch and design a template for reflection matte. For 

textures will use the library of tiles arroway. For each area there is provided a set of three textures, diffuse, 

specular and bump with a size of 6000x6000 pixels corresponding to 6 square meters of real non-repetitive 

map that solves the problem of excessive tiling (repeat to tile the texture that shows little realism). 

 
 

 

 Here are presented in succession the three textures used respectively as diffuse, reflection and bump 
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 Same goes for the parts cut stone that will have 'a diffuse texture of travertine type. Then we will use two 

materials from the library of mental ray, the autodesk glazing and that 'suitable for glass surfaces and that 

will be' assigned to the windows, and the Autodesk water for the two ponds in front of the building with 

the option pond lake for brackish water such as ponds and green. For fixtures and lattice structures we will 

use a white enamel and ceramic autodesk lends itself well to the case.  

    
 

 For reinforced concrete floors face view we will use Autodesk  concrete template capable of playing 

several different types of cement. the meadow we will use a arch and design shaders with a texture of the 

grass in the field as widespread as in the figure. 
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composite maps use 

 A speech deserves the asphalt surface of the road for which we will use a map spread accomplish in the 

field. The composite map allows you to layer different textures on multiple layers. At the bottom layer we 

place the map to the right in the image that will give the basic color. It sovrapporremo the second map to 

highlight the cracks, the linear burn blending option will allow transparency, we will reduce the opacity to 

80% to lighten the result.  

 

 

 

 

 As a final level will use the first two textures that will be used for the crosswalks, the darker will serve as a 

template loaded 'to determine the overlap of the sun stripes textures below. To correctly place the strips in 

the vicinity of the building will appeal to uvw map modifier and or moving rotating the gizmo processing. 
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Face numbers optimization:    Proxy objects 

 One of the main problems that we face in a digital model of architectural and 'the large amount of 

polygons that affect the rendering time and the amount' of memory needed in the system. This is 

particularly evident in the representation of the vegetation, a three-dimensional tree can 'also be 

composed of 500,000 or 1 million polygons and insert a dozen in a scene can' cause the system to crash 

because of the exhaustion of working memory also available in systems with 8 or 16 gigabytes of ram. To 

overcome this problem 'was developed a working method that allows you to transform the geometry more' 

heavy objects Proxy.  

   
 

 These represent an index of the real object to which they refer and allow you to upload hundreds of 

instances in the system without burdening the system. To do this, copy the proxy must be done strictly with 

the mode 'instance. For trees, we use the commercial library archmodel Evermotion vol 58 which presents 

a collection of trees accurately represented. The use ulmus identified by the number 11, and after opening 

it we're going to convert the materials from vray to mental ray with the tools provided in the course of 

public domininio. The next step and 'to attack all the geometry of the tree with the mode' attach to the 

object level, this will result in the automatic definition of a unique multi-material for the object. Since the 

creation menu, select the command and create the gizmo mrproxy (symbol) in the scene cubic. 
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 Select it and click on the edit button by selecting the source object tree. Click on the Write button object 

files to create the file with mib proxy. Enable the options show point cloud with 10,000 vertices to 

maximize the display of the proxy and check the option show bounding box to display a bounding box that 

will facilitate 'the position of the proxy itself. To get the full operation of the proxy and 'need to activate the 

check option use placeholder object in the field translator option card processing dialog render setup. 

Assign the material of the original object to the proxy and do a test render and found that the symbolic 

representation in the viewport rendering corresponds to an object and that 'exactly equal to the original. 

Plants library : Evermotion e I-Cube 

 The representation of the surface of the lawn and 'one of the challenges of architectural visualization, in 

the past made use of the technique of displacement map that allows you to create blades of grass through 

a three-dimensional deformation of the ground surface. 
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 More 'recently by the advent of a side proxy that has the ability to manage a significantly greater amount 

of polygons in the scene on the other hand the diffusion of new features' for the random distribution of 

objects known as scattering, together have led to the use of libraries that allow you to be more 'finely 

digitally grassy surfaces. 
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In particular, we're going to be in the meadow in front of our building we will make use of two types of 

blades of grass a more 'up and a more' bottom as if freshly cut, taken from the library I-I-grass produced by 

the same cube company that produces Multiscatter the plug-in will use for the operations of scattering.  

  
 

 Within two scenes igrass-lawngrass-01-02 and igrass-lawngrass find two plates of grass made up of 

thousands of polygons with multiple materials assigned to v-ray. As a first step we will convert the material 

to be v-ray in mental ray. Then transform the two plates in the proxy. This will give us 'the opportunity' to 

proceed to the use of multiscatter for the random distribution of clods on the ground. 
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 The distribution of objects in the scene,the plug-in Multiscatter 

Lawn distribution 

 We select the mesh that will act as' surface distribution of the lawn and create a new object multiscatter. 

From the window param base using the + button select the proxy of a single clod of grass and we set a 

probability of 100. Modes will activate a 'random distribution with 100,000 elements in max count, we will 

use a density' of 40 plates per square meter. With this option we could drawing a spline or more 'closed 

splines collegater in a unified shape, circumscribe the distribution of elements in a specific region.  

 

 
 

 Taking advantage of the camera clipping option we can select a camera through two specific curves and 

manage a progressive density gradient and a scaling of the elements are likely to increase the performance 

perspective. Proceed to set a constant rotation of 5 degrees around the x axis to tilt the plate in a natural 

way, and a random rotation of the plate 360 around the z axis to obtain configurations varabili buoyancy of 

the soil.   
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 Flowers distribution   

 for the distribution of flowers proxy will use the same settings of the grass with a difference in the 

probability that will bring to 1 to reduce the density 'and in constant rotation around the x axis by 15 

degrees to tilt the stem of the flowers. 

 

 
 

 plants of flowers distribution 

 For the distribution of plants the flowers will set a pattern of regular type, and we will use a spline path 

that will serve as a distribution by varying the values of U and V density 'in the two orthogonal axes and 

longitudunale the maximum value and count' 150. Activate a random rotation of 360 degrees around the 

axis zei generates parameters and receive a collision with a percentage value 100 to make sure that you do 

not determine an overlap between elements. 

 

 
 



Modeling and rendering an architectural exterior view - autocad, 3d studio max, mental ray and multiscatter 
 

robertodeangelis@hotmail.com http://archiviz.wordpress.com/ Page 18 
 

Trees distribution    

 The distribution of the trees is done with the mode 'random, to vary the size will set a global scaling from 

100 to 150%. The random rotation and 'sparse than 360 around the z axis   and the collision with the 100% 

value. 

 

 
We place some trees behind the camera that according to the inclination of the sun to create a shaded area 

on the first floor. Illuminate the scene with a final gathering low and 3 rebounds, save the map of final 

gathering points to 1000x500. We create the final rendering at double resolution freezing the final 

gathering of the map and thus skipping the calculation of indirect light. this 'will speed up the phases of 

calculation, and to use a lower amount of working memory. 

 
 


