PRODUCT BROCHURE

Key Capabilities
Building Design with
Automated Loading
and Analysis
• Steel and concrete structures
• Wide range of
loading conditions
• Automatic live load reduction
• Seismic and wind
load generation

Integrated Structural
Design and Documentation
• Member design with detailed
code requirements
• Design of lateral
resisting system
• Integrated slab and
foundation designs
• Detailed and design calculations
and drawings
• 3D model changes automatically
updated in the documentation

RAM® Structural System
New Ways to Use RAM Structural System for Tilt Panel Buildings
With recent advancements in RAM Structural System, load paths that were previously not
considered by the software can now be studied in detail and elements of the structure can be
designed for these loads. These capabilities are particularly useful for structures in which walls
deliver significant out-of-plane forces to diaphragms, such as tilt panel buildings. This product line
brochure covers a few key enhancements that provide new flexibility in RAM Structural System to
analyze and design tilt-up structures.

SURFACE PRESSURE ON WALLS
A surface pressure can now be applied to walls designated
as lateral elements in RAM Modeler, normal to the plane
of the wall. The pressure can be considered a wind,
seismic, or generic load type and treated accordingly in
load combinations. The surface pressure may be constant
in magnitude or vary linearly over the height of the wall.
The result gives the engineer a means of analyzing the path

the load takes in “moving” from the exterior of the building,
into the roof and floor diaphragms, and subsequently to
the lateral force-resisting elements.
Image 1 shows the deflected shape of the structure in RAM
Frame in response to a windward lateral wind pressure
with a magnitude of 30 psf at the top of the building and
20 psf at the bottom (shown in yellow). The contour is
colored according to the global Y-direction displacement.

Image 1: RAM Frame depicts the deflected shape of the structure responding to a windward lateral wind pressure.

RAM Structural System

CONTROL OF DECK STIFFNESS
Buildings utilizing metal deck without concrete topping, or that
are not permitted to assume rigid diaphragm behavior, must
have a system of cross ties, chords, and anchorage capable of
transmitting wind or seismic load from perimeter walls into the
diaphragm. In the example considered here, the roof deck is
modeled as a semirigid diaphragm, which RAM Frame discretizes
as quadrilateral shell elements.
As documented in the RAM Frame manual, the element stiffness
formulation of walls, and slabs and decks modeled as semirigid
diaphragms, includes both membrane stiffness and plate bending
stiffness. The membrane and plate bending stiffness of the
deck can be controlled on a directional basis using stiffness
modification factors specified in RAM Modeler. Image 2 depicts
these factors that are available in RAM Modeler:
• Flexural behavior (f11 and f22)
• Shear behavior (f12)
• Out-of-plane bending (m11 and m22)
• Twisting moment (m12)

Image 3: RAM Frame provides a dialog to display stress and
internal force contours.

stresses are expressed as a force per unit area. The stresses
are calculated at both the top and bottom faces of shells.
Internal forces are forces and moments resulting from the
integration of stresses over the shell thickness. The dialog
for displaying stress and internal force contours in RAM Frame
is shown in Image 3.
The internal force contour plot shown in Image 4 demonstrates
the transfer of the wind load acting on the exterior wall from the
“south” side of the building into the semirigid diaphragm. The
left window is a plan view of the roof and the right window is
an isometric view. Cross tie and chord elements are modeled as
lateral beam members.

Image 2: Stiffness modification factors can be specified
in RAM Modeler.

STRESS AND FORCE CONTOURS IN DECKS,
SLABS, AND WALLS
Internal forces and stresses for decks, slabs, and walls can be
displayed in RAM Frame as color contour plots for any load case
or load combination analyzed. Normal, shear, and out-of-plane

With this setting, the beams “absorb” a portion of the lateral load
from the walls and distribute this load into the diaphragm. The
darker blue plot color within the roof confirms that larger shears
per unit length are experienced at the ends of the building. This is
expected as the wall applies an essentially uniformly distributed
load along the length of the building into the roof diaphragm.
Different values of deck stiffness can be modeled and the result
on the load distribution within the roof can then be studied.

Image 4: The internal force contour plot depicts the transfer of the wind load acting on the exterior wall from the “south” side of the
building into the semirigid diaphragm.

System Requirements
Processor
Intel or AMD processor 2.0 GHz
or greater
Operating System
Windows 7, 7 x 64, 8.1,
8.1 x 64, and 10 x 64 RAM
2 GB minimum recommended
Hard Disk
500 MB free disk space recommended
Display
OpenGL compatibility recommended
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The RAM Frame view in Image 5 shows the axial forces
developed in the cross ties and chords for the load
considered. Here, the view of the roof deck is turned
off so that the supporting beams are visible. Note that
the joists within each bay are not visible, because only
the elements resisting lateral load are displayed.

A FEW WORDS ON LICENSING
All of the features discussed in this document can be
accessed with the same product license that gives
access to RAM Steel. The RAM Structural System license
provides access to all of the modules and features in RAM
Structural System software. A user working in RAM Steel
who moves over to RAM Frame, RAM Concrete, or RAM
Foundation is using the single RAM Structural System
license in each case.

Image 5: The RAM Frame view demonstrates the axial
forces developed in the cross ties and chords for the
load considered.
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