Learning Sketchup		                    			      Villa Savoye
This tutorial will involve modeling the Villa Savoye by Le Corbusier
Files needed to complete this tutorial are available in Mr. Clark’s Handout folder
[image: 07_savoye_pics]
The Villa Savoye (1929-1931), Poisy, Paris.
Creating and managing layers
1. Select Window > Layers.

2. Select Add in the box and name layer 1 ground plan scan by typing over the highlighted text. 

3. Make the layer active by clicking in the small round button to the left of the newly named layer. A black spot should appear in the button to indicate that the layer is active. You can turn any layer (except the active layer) on or off by clicking the tick box to the right on the name.
Change your units to Decimal
1. Select Model Info from the window Menu.

2. Choose Units from the left

3. Select Decimal/Millimeters

4. Close the Window

Insert the ground.jpg files
1. Select File>Import>2D Graphic and locate theground.jpg image (handout>Design Tech I>Villa Savoye). When you have clicked Open, you will find that the image is now attached to the curser. 

2. Place the curser near the center of the axes, and the lower left hand corner of the image will snap to center point. Double click to fix its position. Next we need to set the correct scale.

3. [image: http://www.liv.ac.uk/abe/students/sketchup/images/09_entity.gif]Right click on the image, and select Entity Info. Make sure the chain link icon by the two dimensions is not broken. 

4. Type 20850 in the width box. Click the chain link icon to set the height (it should be 22896) (figure 09).

[bookmark: _GoBack]
Create a new Layer
Create a new layer in the same way as before and name it ground floor plan. Make this layer current with both layers visible.
[image: http://www.liv.ac.uk/abe/students/sketchup/images/11_ground_floor.jpg]Draw a Simple Outline
The next step is to draw a simple outline of the ground floor plan using both the pencil tool and the arc tool. Make sure that the perspective view is turned off, and switch to the top view .
1. Select Camera > Standard > Top.
2. Using the pencil tool draw around the straight lines of the plan towards the bottom of the image. You may find that zooming in while drawing helps.
The bottom of the imported plan has been traced.
3. Select the pencil tool again in order to draw the left and right edges of the ground floor. 
	Sketchup allows you to define the length of a line at any stage of drawing it by typing in its length (shown in the bottom right-hand corner of the screen). Alternatively you may use inference points where lines are required to be the same length.


4. [image: http://www.liv.ac.uk/abe/students/sketchup/images/13_shaded.jpg]Use the arc tool draw in the curved edge of the plan. It may be easier to zoom into the plan at this stage, using any of the zoom tools or by scrolling the middle wheel of the mouse. Left-click where you want the arc to begin (an existing endpoint) and again at the point where it ends. The size of the arc can then be adjusted by moving the mouse in any direction and left-clicking. When you have drawn the arc the ground floor area should appear shaded to show that it is a solid 2D shape 
Extrude the floor Plan Upward
In order to give the ground floor a three-dimensional form, the object must be extruded using the push/pull tool 
1. Switch to the Isometric View. Select the push/pull tool and move the cursor over the face of the plan (the surface of the shape you have drawn will become textured). Left-click keeping your finger on the mouse and move the cursor upwards. This will cause the plan to become extruded.
2.  Release the left mouse button and type in 3000 (mm) and press enter. 
3. Rotate the view using the orbit tool to see your work in 3D. 
4. Click 3 times on the extruded object, and select edit > make group.
This is a very important step. When you create geometry in Sketchup, it will always see if it can simplify it with any existing elements. This can lead to unexpected consequences of objects and elements becoming joined together, which is not always what you want. By grouping an object together when you have created it, you will prevent Sketchup from doing this. 
Create the columns
[image: http://www.liv.ac.uk/abe/students/sketchup/images/16_extruded_ground.jpg]The Villa’s columns are set out on a 5m grid and are all the same size, so once one has been drawn it is possible to duplicate it. 
1. Select  the circle tool. Position the purple point (centre) of the circle tool on top of the centre of the bottom-right column.
2. Left-click to determine the centre point of the new circle and move the mouse to the circumference of the column. Left-click to complete the shape.
3. Extrude this to a height of 3000 using the push/pull tool.
4. Select the extuded column and pick edit> make group to group all the elements that make up the column - this will make the next few stages easier.
5. Select the column and align the move tool to the lower circumference of the circle so the pink endpoint is visible, press Ctrl so that a small cross appears and left click. Keeping your finger on the left mouse button, move the circle to the column point directly above the first, and release the left mouse button (ensure that the green inference line is visible). The circle can be placed more accurately by now typing 5000 and press Enter on the keyboard.
6.  Type4x and press enter and four copies of the original circle will be made.
7. Click outside the model to deselect the columns.
This feature can be used both vertically and horizontally on the ground plane, so repeat the stage in order to complete the external columns. It is important to use the inference guides so that the columns are perfectly aligned, for what may appear to be correct in plan may not be when viewed in perspective. Follow both the green and red dotted inference lines to ensure that your model is correct.









Learning Sketchup
Villa Savoye (Part 2)
The ramp
1. Select Camera>Standard>Top. Ensure that perspective is OFF (Camera> Perspective).
2. Create three new layers and name them top plan scan, ramp and top plan.
3. Make top plan scan the current/active layer. 
4. Place the top.jpg image onto the ground plane. 
This is available from Mr. Clark’s Drop box. 
Use the orbit tool to check that the image has been placed on the ground level and not onto the top of the ground floor.
5. Resize the image so that it measures 20850mm by approximately 22900mm (keep the existing aspect ratio). If required, move the imported top plan to align it with the imported ground plan scan using the Move tool. 
6. Make the ground floor plan layer invisible and select ramp as the current layer.
7. Use the rectangle tool to draw three shapes as shown in the figure below. This will become the ramp area.
[image: 17_ramp_01]
8. Switch to the ISO view.



9. [image: http://www.liv.ac.uk/abe/students/sketchup/images/18_ramp_05.jpg]Select the Push Pull tool. Click on the top rectangle and extrude it to a height of 2000mm. Repeat this for the left hand rectangle and you should be left with something that looks like the figure to the right.


10. [image: http://www.liv.ac.uk/abe/students/sketchup/images/19_ramp_06.jpg]Select the Move tool, and click on left edge of the larger triangle. We need to click and drag this upwards to give the ramp its slope. Type in the correct amount, 2000mm, and then press return.

11. Select the push pull tool, and click on the right hand rectangle. Extrude this to a height of 2000mm.
[image: http://www.liv.ac.uk/abe/students/sketchup/images/20_ramp_07.jpg]
12.  Select the move tool and select the left edge.

13. Click and drag the line down so that it meets the bottom edge of the rectangle.


14. [image: http://www.liv.ac.uk/abe/students/sketchup/images/21_ramp_09.jpg] Select all the parts of the ramp, and to group them together so that they do not interfere with any other geometry in the building. 
















Learning Sketchup
Villa Savoye (Part 3)
The first floor
The next are we need to work on is the accommodation block and the terrace wall on the first floor. 
1. [image: http://www.liv.ac.uk/abe/students/sketchup/images/22_plan.jpg]Select the layer Top Plan, and the make sure that you have switched to the top view.

2. Use the rectangle tool to draw a rectangle that covers the whole of plan. 

3. Turn on X-ray mode (View>Face Style>X-ray).

4. Switch to the ISO view, and select the Line tool. 
[image: http://www.liv.ac.uk/abe/students/sketchup/images/23_outline.jpg]
5. Use the line tool to draw around the terrace area and the ramp.

6. Click on the inside of the terrace area and the delete it 
.
[image: http://www.liv.ac.uk/abe/students/sketchup/images/24_delete.jpg]
[image: http://www.liv.ac.uk/abe/students/sketchup/images/25_extrude.jpg]
7. Select the Push Pull tool, and then extrude it to the same height as the top of the ramp, 4000mm. Because we grouped the ramp, sketchup will not try and simplify the geometry.

8. Turn off x-ray mode.

9. Switch to the layer Top Floor Scan. 
This is to make sure it doesn't get grouped together with the ramp and accommodation block. 

10. [image: http://www.liv.ac.uk/abe/students/sketchup/images/26_move.jpg]Select the ramp and accommodation block, and then select Edit>Make Group. Click on the Move tool, and then move the group up by 3000mm.























Learning Sketchup
Villa Savoye (Part 4)
The Roof Terrace
Now you will draw the roof terrace. 
1. Set the ground plan scan, ground floor plan and top floor plan layers to invisible. (Window>Layers)
2. Set the top plan scan layer to visible and create a new layer called roof plan, make it your current layer. 
3. Select Camera > Standard > Top to view the model in 2D from above.
[image: http://www.liv.ac.uk/abe/students/sketchup/images/27_roof_shapes.jpg]You will now trace over the outline of the terrace area using the Line and Arc tools. You may find that zooming into the view helps.
4. Draw the outline to shape 'A' as shown
5. Draw shape 'B' which is slightly more complicated (the larger of the arcs be drawn in three separate parts that join together as indicated). Any unwanted lines can be erased later.
6. Make the top plan scan layer invisible, as this will make it easier to work.
7. Select all the lines that make up shape 'B'. 
8. [image: http://www.liv.ac.uk/abe/students/sketchup/images/28_offset.gif][image: http://www.liv.ac.uk/abe/students/sketchup/images/29_extra_line.jpg]Select the offset tool and click outside the edge of the shape, and type 200. Press enter to set the wall thickness.

9. Close the geometry, by drawing an extra line as shown in the figure. This is to ensure that the shape becomes a face that can be extruded. 
10. Extrude both shapes by a distance of 2500, and then group them together.
[image: 30_extrude]
11. Move the roof elements upwards by 7000mm. 
12. Select view and then layers and make the top floor plan and the ground floor plan layers visible. All other layers should be invisible. Then using either the standard views under the view menu or the orbit tool the model can be viewed from a variety of angles.
[image: 31_final]
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