
 

Standard Operating Procedure (SOP): Creating a DNA Helix Family in Autodesk Revit 

This SOP outlines the steps to create a parametric helix family in Autodesk Revit that 
resembles a DNA strand. 

 

1. Purpose 

The purpose of this SOP is to guide users through the creation of a visually representative 
DNA helix family in Revit, utilizing its parametric capabilities for potential adjustments in 
height and radius. 

2. Prerequisites 

• Autodesk Revit (2018 or newer) 

• Basic understanding of Revit's Family Editor environment. 

• Familiarity with reference planes, parameters, and sweep geometry. 

3. Creating the Helix Path 

Step 1: Open the Generic Model Family Template 

1. In Revit, go to File > New > Family. 

2. In the "Choose a template file" dialog, select Generic Model.rft and click Open. 

Step 2: Set Up Reference Planes and Parameters 

1. In the Family Editor, you will see the default Level and two intersecting reference 
planes. 

2. Create three new Reference Planes (Create tab > Datum panel > Reference Plane). 

o Name one "Center (Left/Right)" and align/lock it to the existing vertical 
reference plane. 

o Name two "Radius" reference planes, one on each side of the "Center 
(Left/Right)" plane, and dimension them equally from the center plane. 

3. Create two new Parameters (Create tab > Properties panel > Family Types): 

o Radius: Set the Data Type to "Length" and Group Parameter Under to 
"Dimensions". 



 

o Height: Set the Data Type to "Length" and Group Parameter Under to 
"Dimensions". 

4. Align and lock the "Radius" reference planes to the ends of a dimension spanning 
between them, and assign the "Radius" parameter to this dimension. 

5. Align and lock the top of the default Elevation view's reference level to another new 
Reference Plane above the original Level, and assign the "Height" parameter to the 
dimension between these two levels. 

Step 3: Create the Helix Sweep Path 

1. Go to an Elevation View (e.g., Front). 

2. Click Sweep (Create tab > Forms panel > Sweep). 

3. Click Sketch Path. 

4. Use the Start-End-Radius Arc tool to draw the first segment of the helix path, 
starting on the bottom Level reference plane, arcing outwards to one of the "Radius" 
extents at a desired intermediate height, and ending on the top Height reference 
plane at the opposite "Radius" extent. The arc should be smooth and represent half 
a turn of the helix. 

5. Click Modify | Sweep > Path > (Path tab) > Copy. 

6. Select the sketched arc and move a copy directly upwards, using the endpoint of the 
first arc as the base point and aligning the new arc's starting point with the ending 
point of the first. Repeat this process until the helix reaches the full "Height", 
ensuring each copied arc smoothly connects to the previous one and represents a 
consistent turn. The number of segments will determine the resolution of the helix. 

7. Click the Green Check Mark to finish sketching the path. 

Step 4: Create the Helix Profile (Circle) 

1. Go to a Floor Plan View (Ref. Level). 

2. In the Sweep creation mode, click Select Profile > Edit Profile. 

3. Select one of the work planes (e.g., the vertical Center reference plane) as the 
sketching plane. 

4. Use the Circle tool to sketch a circle centered on the intersection of the reference 
planes. 



 

5. Create a new Parameter named "Strand Diameter" (Data Type: Length, Group 
Parameter Under: Dimensions) in Family Types. 

6. Dimension the diameter of the circle and assign the "Strand Diameter" parameter to 
this dimension. 

7. Click the Green Check Mark to finish the profile and then the Green Check Mark 
again to finish the Sweep. 

Step 5: Create the Second DNA Strand 

1. Select the existing helix Sweep. 

2. Click Copy (Modify tab > Clipboard panel > Copy). 

3. Click Paste (Modify tab > Clipboard panel > Paste) > Aligned to Same Place. This 
will create an overlapping copy. 

4. Select the new Sweep and in the Properties palette, under Instance Parameters, 
find the Start Angle and change it to 180 degrees. This will offset the second strand 
by half a turn, creating the double helix. 

Step 6: Lock to Reference Planes 

1. In Elevation and Floor Plan views, carefully align and lock the endpoints and center 
points of the helix paths and profiles to the relevant Reference Planes. This ensures 
the helix adjusts correctly when the Radius and Height parameters are changed. 

Step 7: Test Parameters 

1. In the Family Types dialog, change the values for Radius, Height, and Strand 
Diameter. Click Apply to ensure the geometry updates correctly. 

2. Save the family with a descriptive name (e.g., "DNA Helix"). 

Standard Operating Procedure (SOP): Lighting and Animating the DNA Helix in 
Autodesk 3ds Max 

This SOP outlines the steps to import the Revit DNA helix family into Autodesk 3ds Max, 
apply lighting and color-changing materials, and create a 3-second GIF animation. 

 

1. Purpose 



 

The purpose of this SOP is to guide users through the process of visually enhancing the 
Revit-created DNA helix in 3ds Max with dynamic lighting and color changes, culminating in 
a short animated GIF. 

2. Prerequisites 

• Autodesk 3ds Max (2018 or newer) 

• The DNA Helix Revit family (created as per the previous SOP). 

• Basic understanding of 3ds Max interface, materials, lighting, and animation. 

3. Importing the Revit Family into 3ds Max 

Step 1: Link Revit File 

1. In 3ds Max, go to File > Import > Link Revit. 

2. In the "Select Revit File to Link" dialog, browse to and select your saved DNA Helix 
Revit family (.rfa file). Click Open. 

3. In the "Revit Link Settings" dialog: 

o Choose the desired Preset (e.g., "Architectural"). 

o Under Include, ensure "Entire Project" or the specific 3D view containing the 
helix is selected. 

o Click OK to link the Revit family into your 3ds Max scene. 

4. Applying Color-Changing Materials 

Step 1: Create a Standard Material 

1. Open the Material Editor (Rendering tab > Material Editor > Compact Material 
Editor or Slate Material Editor). 

2. Create a new Standard material. 

Step 2: Apply a Gradient Ramp 

1. In the Material Editor, in the Diffuse color slot, assign a Gradient Ramp texture. 

2. Edit the Gradient Ramp to create a smooth transition between at least two distinct 
colors (e.g., blue and green, or red and yellow). Adjust the position of the color stops 
to control the transition. 

Step 3: Animate the Gradient Ramp for Color Change 



 

1. Enable Auto Key (the red button in the Time Slider). 

2. Go to the first frame (frame 0). 

3. In the Material Editor, slightly adjust the Offset or the positions of the color stops in 
the Gradient Ramp. This will record the initial color state. 

4. Go to the last frame of your intended animation loop (e.g., frame 90 for a 3-second 
animation at 30 FPS). 

5. Further adjust the Offset or color stop positions in the Gradient Ramp to achieve a 
noticeable color change. You might want to cycle through a full color spectrum over 
the animation. 

6. Disable Auto Key. 

Step 4: Apply the Material to the DNA Helix 

1. Select the imported DNA Helix geometry in the 3ds Max viewport. 

2. In the Material Editor, click the Assign Material to Selection button. 

5. Adding Lighting 

Step 1: Create a Light Source 

1. Go to the Create panel > Lights > Standard. 

2. Create an Omni light source near the DNA Helix. 

Step 2: Adjust Light Properties 

1. Select the light source and go to the Modify panel. 

2. Adjust the Intensity/Color/Attenuation as desired to illuminate the helix. You might 
want to use a subtle, cool-toned light to complement the color changes. 

Step 3: (Optional) Animate Light Intensity 

1. Enable Auto Key. 

2. Go to different frames in the animation. 

3. Adjust the Multiplier (intensity) of the light source to create a pulsating or dynamic 
lighting effect synchronized with the color changes. 

4. Disable Auto Key. 

6. Rendering the Animation 



 

Step 1: Set Render Output 

1. Go to Rendering > Render Setup. 

2. In the "Common" tab: 

o Set the Time Output to "Range" and specify the start and end frames (e.g., 0 
to 89 for a 3-second loop at 30 FPS). 

o Set the Output Size to your desired resolution. 

o Under "Render Output", click "Save File" and choose a location and filename 
for your image sequence (e.g., "dna_frame_####.png"). Ensure the "Save as 
type" is set to a suitable image format (PNG is recommended for GIF 
creation). Click Save. 

Step 2: Render the Sequence 

1. In the "Render Setup" dialog, click the Render button. This will render each frame of 
your animation and save it as individual image files. 

7. Creating the 3-Second GIF 

Step 1: Use a GIF Creation Tool 

1. Open a GIF creation tool (e.g., Ezgif.com, Adobe Photoshop, GIMP). 

2. Upload the sequence of rendered image files. 

Step 2: Configure GIF Settings 

1. Set the animation speed (frame delay) to achieve a smooth 3-second loop (e.g., for 
90 frames, a delay of approximately 33 milliseconds per frame). 

2. Ensure the GIF is set to loop continuously. 

Step 3: Create and Save the GIF 

1. Create the GIF animation. 

2. Save the final GIF image (e.g., "dna_animation.gif"). 

Final 3-Second GIF Image (Conceptual) 

The final GIF will show the DNA helix model smoothly cycling through colors (e.g., 
transitioning from blue to green and back) while being subtly illuminated in a smoky, 
atmospheric environment. 


