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February 19, 2004
*=structions for Designing with RAM

PHASE 1 - Create u prodel of the huildiy
Ef
nwf' o - select . Fyp Hlr

Begin h) opening RA<1 and creating a new model called “erample. ram”, and sive itin your P-DRIVE.
*  Click on mode! 1o begin working.
*  Define all loads to be used in the building
o PropTable_Lends Surface... (for floor and roof loads) s
© PropTable_Loads_Line... (for exterior wail dead Joad) , wev ¢ i
= Convert psf of wall surface to k/ft dead load
e (45psfx 12.5ft) 7 1000
= Create a typical floor template
© Layout_Type Select
= Create a “typical floer” 1) and select it
= Create a grid to place structural elements on
o Layout_Grid_Create/Edit...
= Define “grid1”, Add, and click Edit Grid....
»  Enter grid information for x and y axis, and click ok.
= Make grid visible by clicking Layout_Grid_Select... and select gridl.
= Layout beams and columns on grid1
(S ¢ Layeut_Columns_Add on Grid... and chaose “fence”, which will aflow & column to be ])butd‘
at every grid infersection enclosed in the selection box.
o Perform the same command for the beams
= Add the open web joists spaced 2 ft. O.C. and spanning east to west,
o Change the steel pull down menu to stecl joist
o Layout_Joists_Add Generatio)
»  Change joist spacing to 2 ft and click add
»  Click on 2 adjacent columns in the nerth/south direction and then click anywhere inside
the bay (&R or right side of the columns, depending where you want 1o place the joists.
= Apply a slab edge to the floor so loads can be applied
o Layout _Slab_Siab Edge... charige slab overhang to 8 inches, and then click on “Whole
Perimeter”. This will automatically apply the stab edge to the floor plan.
»  Assign the appropriaie deck 1o the floor
o Layoeut_Shab_Deck Assign... choose the correct span direction, and click on “Whole Floor™
= Apply loads to the fleor
o Layout Loads_Surface Loads... click on floor loads and apply it to the “Whole Floor”.
o Layout Loads_Line Loads... click on wall load and apply to “Whole Perimeter”.
= Apply appropriate story data
o Click on Story...
*  Enter “18" for the story Jabel, choose typical floor, click “no™ for splice level, enter 12.5”
for the floor to floor height, and then click add.
= Click ok to exit.

Run Data Check 10 see if anything was incomrectiy entered '

% Savemodel, and exit out of RAM Modeler.
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PHASE I - Design the Members

Begin by opening the RAM Beam module

Click ok in the dialog box WITHOUT checking the box for Design All after framing,

Go to the puil dovn menia and click on typical fioor. This will bring up the floor plan previously created.
Gote Criteria and click on Steel Design Codes. Change the steal code from ASD to LRED, and click ok.

© Note under the Stud Criteria sub item thas partially composite and fally composite beams can be

specified if the beams were designated us composite back in the modeler.
*  Nowthe beams and joists are ready ta be designed. Click on the men item entitled Design All,
o Once thisis complete, member sizes can be displayed by geing to View and Show Designs.
*  Click File, and Exit RAM Beam module, and (hen choose the Column module,
*  Again, chunge the stee] design code to LRFD as in the beam module.

»  Click on Design All, and the columns will bé designed one by one. Note that the columns tam blue as they

are designed.

= To view designs. click on Reports, and chaose column designs, and single. Any single column can be
selected and viewsd for each story in a multi-story building.

* When finished, click File, and Exit.

This compleses the basic design procedure for a simple building such as this, During the next session, we will
Zse,;mw to incorporare laterdl framing elements inio the model and complete the remaining 17 floors of this
weilding.
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= Begin by opening the file that was created last session
= Click on model to begin working.
»  Define new wall load for roof level (half tributary height)
o TPropTable Loads_Liste... (for roof exterior wall dead load)
= Convert psf of wall surface to k/ft dead load
s [(d5psfx 12.58) /1000] /2 = 0.281 K/t
= Change beam and column properties to lateral members where applicable
© Layout_Beams Change Properties...
»  Click on lateral and framing 1o change the member characteristics
© Whre bracing i to be incorporated, be sure to pin the ends
’ *  Layout Beams Assign End Fixity..
s Create a plan for the roof (same as typical floor except for Joads)
o Layout_Type Select
= Create a *roof” [ and select it
»  Capy the data from the typical floor overto the roof layout
o Layout Type Copy
= Click every box except for the loads
- Apply applicable loads to the roof
o Layout Losds Surface Loads... click on roof loads and apply it to the “Whole Floc
o Layout Loads Line Loads.
= Apply appropriate story data
o Click on Story...
*  Enter the additional 17 levels, clicking “yes” for the splice level for every 3 floor.
»  Click ok to exit.
= Run Data Check to sec if anything was incorrectly entered
*  Incorporate diagonal bracing
o Click elevation mode and select one of the two frames
» Layout Braces_Add Standard... sclect desired bracing configuration
s Assigna brace size for initial design (try an HSS 43%4x3/8 o start)
* Repeat for the other braced frame
»  Savemodel, and exit out of RAM Madeler.

ek on the new wiall load and apply to “Whole Perimeter”.
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PHASE IV - Design the Members

= Follow similar directions us discussed in previous session to design all the beams and eolumnsin the
building
o Ttmay takea bit longer now that there aré 18 stories to design instead of just one
& Close the Beam and Column module and s¢lect the Frame module

PHASE V- Design the Lateral System

*  First, define the lateral loads that will be imposed on the structure
© This is based on whatever Code you are using to design the building (ASCE 7, Boga, ete...)
*  Loads_I.ead Cases... type in wind and define which code shall beused
« RAM will automatically distribute the forces bused onthe stiffess of the frames
= Do the same thing for seismic, snd center of rigidity
*  Once louds are defined, click on Process, and Anafyze. Make sure all loads are selected, and olick ok:
» To view design results based on Equations H1-1a and H1-1b for all lateral framing saembers, change the
pulldown menu from analysis to stech,
»  Click process again, and this time click steel code check. It will sake a minnte or twa to un the calculati
o RAM will color code these tesults and display them for the entire structure.

This is the point where yiou must assime the role of the designer and determine which shapes need to be
optimized, and which ones are ok. This will riot be covered in today's session, biit you are welcome 107y it on
YOur own.
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Exit model to beam module


Go to process_ Design all 


Go to view_ show designs


Exit to column module 


Go to process_ Design all 


Designed columns will change color to blue


To view designs, click on Reports, and choose column designs, and single.  Any single column can be selected and viewed for each story.


Exit model to frame module














Layout_ type_ select_ typ. floor





To view model upon reopening: Layout_ type_ select_ typ. floor





To view model upon reopening: Layout_ type_ select_ typ. floor











 Make sure you assign a size to each brace in the frame while assigning the layout
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Apply footings to the building


If the bottom floor is different from the upper floors create a floor called “Bottom Floor”


Layout_ type_ select  


Type in “Bottom floor” and select it


Layout_ type_ copy


Copy the “All” data from the middle floors


Layout_ foundations


Add spread and continuous footings as needed


Add spread footings first and fence entire building


Locate areas where strip footings are needed and delete any spread footings that are in their path.  Then add the strip footings.


Note: Make sure you have placed the “Bottom Floor” on the story data
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If a member fails within the frame modeler


Go to process_  member view/update


Select each failing member 


Select a larger beam size and hit update database


Verify green light for interaction diagram and hit close


Be sure to rotate view to make sure all members have been updated





PHASE VI – Design the Footing system


If a all members are passing exit the frame modeler and enter the footing modeler


Note: this modeler will only work once the frame analysis is done.


Go to process_ design all


Design the spread and continuous footings
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