Technical Note: Gravity Load Collection Using Floor Object

In ETABS, there are two approaches for floor gravity load collection:

1. Finite element method using plate or shell floor objects.

2. Conventional trapezoidal/ triangular or 1-way load tributary collection with 4-sided or 3-sided
membrane element.

The logic is simple. If the area object has out-of-plane stiffness, namely the Shell or Plate object,
ETABS would use the FEM approach. It is, therefore, necessary to refine the mesh of floor object
into at least a 4x4 mesh for proper FEM analysis:

If the area object is the Membrane type and therefore has no out-of-plane stiffness, ETABS would
automatically switch to the conventional trapezoidal/ triangular tributary collection method. The
floor object needs to be meshed or input according to the conventional by-by-bay approach similar
to the hand-calculation procedure (meshed floor objects shrunk to for clarity). The corner joints of
membrane and deck elements must be supported by columns, beams, walls, braces, etc,
otherwise unrealistic gravity deflection may occur:




Users must learn in detail how to use the manual and auto mesh options (detailed information on

these options are in the Help system):

() Cookie Cut Floor Objects at Selected Frame Objects

() Cookie Cut Floor Objects at Selected Joints at Degrees
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Form: Divide Selected Shells

The Edit menu > Edit Shells » Divide Shells command divides
slab type shell objects that lie in the model datum plane into smaller
objects. Select the shell objects to be divided, and use the Edit
menu = Edit Shells > Divide Shells command to access the

Divide Selected Shells form.

= Cookie Cut Floor Objects at Selected Frame Objects and
Extend Frames to Shell Edges check box: Divides the

() For Defining Rigid Diaphragm and Mass Only {No Stiffness - No Vertical Load Transfer - Applies to Horizontal Floors Crily)

(Z) No Auto Meshing (Use Object as Structural Element)

(C) Mesh Object Into by Elements (Applies for 3 or 4 noded objects only with no curved edges)

() Auto Cookie Cut Object into Structural Elements
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Please also watch this YouTube webinar:

WEBINAR: How to use Meshing Tools Effectively - YouTube

Form: Shell Assignment - Floor Auto Mesh Options

During analysis, ETABS automatically meshes all shell objects that
are used to model floors. Meshing helps distribute loads
realistically. In some cases, automatic meshing of a shell object into

the analysis model may not be desired; click here for an example.
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Use the Shell Assignment - Floor Auto Mesh Options form to
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https://www.youtube.com/watch?v=LliJ6t7KTjA&list=WL&index=2&t=913s

Users should experiment with the default meshing a3
options including the mesh size to see which option
is more suitable for the floor shape and type:

Mesh Options for Slabs
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For more regular floor shapes, | recommend the O Rectangular Mesh

Rectangular Mesh. For irregular floor shapes, the

default General Mesh may be more suitable. This

automatic meshing of flf)or objects espegally for Appronsmate Maamum Mesh Sze | [125 .

transfer plates, foundation caps, ... etc, is a powerful

tool. If the resulting mesh is good, there is no need to ——

use the manual and auto meSh aSSlgnmentS. These settings apply to all slab4ype shell objects in the model that use
auto meshing.

If the automesh algorithm does not produce the
desired mesh, you can draw null lines to facilitate
floor meshing. The membrane type area is
automeshed at beams and null lines. Another
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When using membrane floor for gravity load collection, it must be either quadrilateral or triangular
shape AFTER auto or manual meshing:

Before Meshing After Meshing

After analyzing, users should review the tributary loads transferred to the supporting elements:

Show Frame Loads

Load Pattem Live ~

Load Type
") Span Loading Applied Directly to the Frame Object (Forces)

") Span Loading Applied Directly to the Frame Object (Maments)
®) All Loading that is Tributary to the Frame Object {Forces)
(C) Al Loading that is Tributary to the Frame Object (Moments)
() Temperature Values

(C) Open Structure Wind Loads

[ Include Joint Loads
[ Show Loading Values
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If the mesh is not good resulting in improper tributary loads distribution, users should assign such
loads manually to the supporting objects.

When using conventional bay-by-bay mesh, the membrane object can only have uniform loads. For
point loads and partial distributed loads, users may consider applying such loads as:

1. Averaged uniform load.
2. Loads directly on the supporting beams walls (corner nodes).
3. Switch to the FEM method using shell or plate objects.



