RISA-2D

Rapid Interactive Structural Analysis — 2 Dimensional

New Masonry Wall Panel Feature: Introduction and Tutorial

AN
o LN
=

A
"
- N

>

-
m
2
o
o
m
(7]

26632 Towne Centre Dr., Suite 210, Foothill Ranch, CA 92610 « 800.332.RISA



Table of Contents

Introduction

Masonry Codes & Materials
Creating Wall Geometry
Assigning Design Parameters
Regions

Boundary Conditions

Design Rules

Loading

Designing the Wall

Results

Conclusion

10

14

15

16

20

22

2]



RISA-2D Wall Panel Tutorial

Introduction

This hands-on guide will help introduce you to the RISA Masonry Wall Panel, and walk you through an example start-to-
finish with helpful information along the way. This is intended for both experienced and first-time users of RISA-2D.

All the action items in this guide are indicated with bullets shown below:

e Action Item

This guide is intended to show you the basics of the wall panel feature with a brief description. If you have further
questions beyond this guide, please refer to the RISA-2D General Reference and the online help file.

Note: If you are not familiar with RISA-2D, you should also complete the RISA-2D User’s Guide available on the RISA web
site: www.risatech.com.




Masonry Codes & Materials

Let's start by setting the design code:
e Click on the Global Parameters . icon.
e Choose the Codes tab.

e Select the Masonry code from the drop down list: MSJCO05/IBC 06
ASD.

Let’s create the material for the masonry wall:

e Click on Material button on the Data Entry toolbar:
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e Click on the Masonry tab at the top of the spreadsheet

e Change the Concrete Matl Properties by typing directly in each cell:
E= 1800

G=720

fm=2

Masonry Properties

HotRolled | Cold Formed | wood | Concrete  Masonry | General |
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Creating Wall Geometry

Let's start by creating the wall:

e Start by clicking on the ﬂicon on top of the Graphic Editing

Toolbar. o
(If you don't see this toolbar press the Icon or Ctrl-G)

You should now see the dialog box Draw Wall Panels, which is shown here.

You can create a wall by clicking on existing nodes or drawing the wall
using a grid. We'll draw a wall using the drawing grid.

Choose which type of wall:
e |eft click the Masonry radio button.

e Left click on Apply. This cursor” will appear and you are ready to
start drawing.
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Using the drawing grid create a 12’ high rectangular wall:
e Left click on the bottom left corner (0,0).

e Move your cursor to 12" height and left click on (0,12).

Move the cursor to the top right corner and left click on (12,12).

Left click on the last point (12,0).

Right-click the mouse or press Esc to stop drawing.

i 20 O I L.

W m

The wall panel will be created after the fourth click of the mouse and should
look like the picture above.

Let's open the Wall Panel Editor:

e Double click on the Wall Panel to open the Wall Panel Editor.

We'll create a window and a door opening:

e Click on the Create New Openings icon at the top left of the Wall
Panel Editor to create an opening.
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Let's create the window opening:

e Using the coordinates at the bottom right corner, left click on the
bottom left corner of the opening (2,3).

e Move the mouse to the top right corner (4.5,6) and left click on the
grid intersection.

7.5

Let's change the drawing grid to locate the openings:

e |nthe Draw Toolbox, click in the box next to the Grid Increments V
(Vertical), and type 48@.25.

The grid will automatically resize to adjust to the new scale. You can also
toggle the grid display on and off by clicking the icon.

Now let's create a door opening:
e Left click on the bottom left corner (8,0).

e Move the mouse to the top right corner (11,7.75) and left click on the
grid intersection.

e Right click or click Esc to exit this command.
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Assigning Design Parameters

Lintels

Let's review the Lintel design parameters:

e Double left click directly inside the window opening under L1 to view
the Lintel design parameters.
e |f the lintels do not show, use the toggle icon to turn them on. H

Here we will walk through the different input options available for designing/
analyzing lintels.
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Assign the window Lintel Design Parameters:
¢ Density: Check the box Same as Wall
¢ Depth: Type 16

e Bearing Distance: Type 8

Bar Size: Select #5

No of Bars Per Layer: Type 1

Check Optimize box

Number of Layers: Select 1

¢ c/c Spacing of Layers: Leave blank

Centroidal Distance of lowest layer from the Bottom: Type 4.5

Stirrup Size: Select #3

We are now finished with this Lintel:

e Click Save & Close.
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Let's create the same lintel design parameters for the door opening:

e Double left click directly inside the door opening under L2 to view the
Lintel design parameters.

e Check the box Same as Lintel and select L1

e (Click Save & Close
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Regions

To define Regions inside the wall for design/analysis of the masonry wall:

Select the Create New Regions % icon

Left click on the lower left corner (0,0)

Move the cursor to the upper right corner (2,12) and left click

Right click or Esc to exit command

Let's review the Region design parameters:

e Double left click directly inside the Region to view the Region design
parameters.
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Here we will walk through the different input options available for Regions.

Assign the Parameters for the Region:

Block Grouting: Select Partially Grouted

Bar/Grout Spacing: Select 16”

Mortar Type: Select Type M or S

Cement Type: Select Portland, Lime/Mortar

Vertical Bar Size: Select #5

Bars Per Cell: Select 1

Boundary Zone Width: Type 8

Check Optimize box

Horizontal Bar Size: Select #6

We are now finished with this Region:

¢ Click Save as Defaults.

e Click Save & Close.
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Let's create regions between the window and door openings:
e Selectthe Create New Regions % button
e Left click on the bottom left corner (4.5,0)
e Move the cursor to top right corner (8,12) and left click.

e Right click to end the command.

And now create a region at the end of the wall:
e Select the Create New Regions % button
e Left click on the bottom left corner (11,0)
e Move the cursor to top right corner (12,12) and left click

e Right click to end the command

We can use the same Design Parameters for all the Regions:
e Double click the Region 2 that you have created
e Select Same as Region
e SelectR1

e Click Save & Close




Again, let’s copy the design parameters from Region 1:

e Double click the Region 3 that you have created
e Select Same as Region
e SelectR1

e Click Save & Close

The wall drawing should now look like the picture below:
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Boundary Conditions

Let’s assign a boundary condition to the bottom of the wall:

The wall panel boundary conditions need to be defined from within the wall
panel editor:

e Left click on the Boundary Condition ﬁ- button at the top of the
screen.

e Left click on the Fixed .2*® button.

® Press Apply

e Select any grid intersection on the bottom of the wall.

* You will see graphically in orange the Fixed Boundary condition at
the base.

e Right click to escape

We are now finished with all modifications to the wall geometry:
e Click OK in the Wall Panel Editor and you're back into the RISA-2D
interface.

You'll see that the bottom of the wall has a Fixed graphic drawn for the
entire length.




Wall Panel parameters are based off the Design Rules spreadsheets. The

Design Rules

block size, reinforcing strength and the method of self-weight calculation

are defined in the Design Rules spreadsheet under the Masonry Wall tab.

e Open the Design Rules from the Data Entry Toolbar, and click on the
Masonry Wall tab.
(If you don’t see your Data Entry toolbar, click on the Icon).

Marsonry Wil Paned Parameters

E|‘|E|

SizwlIC | Conorets Fsbar  Masoney Wall | Wood Wall (Sheds) | #eod Wall (Fasieners) |

Labal D o @am | I RGm Ling I Mo Hailg Flan e ilci Tt it Clealirai]
] 1 -

] I [ |

Block Nominal Width: Select 10”
Block Nominal Length: Type 16
Enter Block Nominal Height: Type 8.
Flex Steel: Type 60

Sheer Steel: Type 60

Self Weight: Click within the cell and click the red arrow that
appears. The Masonry Self weight dialog opens.

Calculate Self Weight of Wall Panels :

" Using density entered on 'Masonry' Material Spreadsheet Cancel
=" Using Block and Grout Properties

Block Material Grout Weight

|| J1e0pcf -

Select Using Block and Grout Properties
Select Cone 135 pcf

Select Grout Weight 140 pcf

Click OK

Close the Design Rules spreadsheet
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Block Nominal Width: This is used to
calculate thickness of masonry walls. This
value is used along with the value of
grout/bar spacing to determine the effective
thickness of the wall. The effective thickness
is based on tables B-3a and B-3b of the

Reinforced Masonry Engineering
Handbook, by Amrhein, Copyright 1998.

Block Nominal Length: This value is used

to optimize the boundary zone length of

the masonry walls. It is assumed that there
are 2 cells per block (typical for concrete
masonry) and based on the value of bars per
cell we can increment the number of bars in
the boundary zone.

Self Weight: The first button will take the
density input in the Materials spreadsheet
and multiply that by the net area of the wall
to calculate the self-weight. This displays
Material in the Self Weight cell of the Design
Rules spreadsheet.

The second button will use block material

and grout weight, combined with the grout
spacing and the width of the block, to give
the self-weight. This will display Custom

in the Self Weight tab of the Design Rules
spreadsheet.

15
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Loading

Now let’s load the wall:

e Draw a new steel member by clicking the Draw New Member -/
Icon

Select Hot Rolled as the Material Type

Select Assign Shape Directly

Type RE.25x8 in the Start Shape box (this creates a rectangular bar
1/4" x 8")

Click Apply

| Dvirw Mornbors. | oaty Fropenies | Mooy Design | SoutMembers | wember Detating |

e Draw the beam from Node N2 to N3 by first left clicking on the top left
node N2, and moving the cursor to N3 and left clicking on N3.

e Rightclick or click Esc
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To view the steel member better, click on the Rendered Icon ’ twice, and
the Snap to Isometric view tool |5|].

Now let's create the Basic Load Cases:

e Open the Basic Load Case spreadsheet on the Data Entry toolbar or
press the IﬂCicon.

¢ Type Dead Load on the first line under the BLC Description column.
e Select DL (Dead Load) from the Category drop-down menu.

e Type -1into the Y Gravity column.

Let's add wind load case:

e Type Wind Load on the second line under the BLC Description
column

e Select WL (Wind Load) from the Category drop-down menu.

BLC Desariphon eaEuq X Grviy | ¥ Grindty | 2 Geanaty | doint
Dead Load =1
L —

e Exit BLC spreadsheet by clicking the X on the top right corner
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Add a distributed load to the steel member:

e Click Distributed Load &% icon

Select Y for Direction in the drop-down menu

Type -0.1 as the Start Magnitude; End Magnitude will
automatically fill in

Select Basic Load Case 1: Dead Load

Click Apply Load to All Selected Members

Press Apply

Apply Member Distributed Loads |E||X|

1: Dead Load
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Let's add a wind load as a joint load, representing how an
adjacent wall is loading this wall:

e Click on Joint Load = icon

Select This is a Load

Select Direction X from the dropdown list

e Type Magnitude 5

Select Basic Load Case 2: Wind Load

Select Apply Load by Clicking/Boxing Joints

Click Apply

Click or box Node N2

Loads/Deflections/Masses for Joints |1”5|
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Designing the Wall

Let's create the Load Combinations using the LC Generator:

e Open the Load Combination spreadsheet by selecting the LC 1con at
the top of the screen.

Select LCGenerator m

Select United States for the Load Combination Region

Select IBC 2006 ASD for the Load Combination Code

Check the Generate button under Wind Load Options

UnCheck the Generate button under Seismic Load Options

Click Generate

Load Combination Generator

¢ Close Load Combinations spreadsheet

I B T ] O T

Tar R
A C C
LR L [Te ] W |mL] W
i s
E R
CEIEn ) I I O 5
= [ 3 H & W |id| B | & | W’
w L - LR W)
w = =




Let's review the loads as they are applied to the wall:

. . 3
e Toggle the loads display to On by clicking the =#=icon.
The load display control panel is on the top of the screen.

e Click on the toggle icon gto switch to the Load
Combinations LC

* Select the LCY in the drop-down dialog |LC 91BC 16-12 (: v}

You should now see the Load Combination 9: IBC 16-12 (a) = DL + WL
displayed on your screen as below.

With all the loads applied, let's run the analysis:
e Click the Analysis and Design = Icon
e Select the Single Combination radio button
e Select LC 9: IBC 16-12(a) from the drop-down list.
e Click Solve
Solution Choices

o
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Results

Reviewing Results:

e Select the Wall Panel Design spreadsheet from the Results toolbar
(If you don't see your Results toolbar, click the @ icon)

requencies
Mode Shapes

¢ To view the different results for wall panels click on the tabs at the
top: In Plane, and Lintel

The In-Plane results provide the code checks for the shear wall behavior of
the wall.

L - Ferle Tofad L=
[l Ri [] ] [T [ ]
i = [] i i T
] [] TH (] T ]

The Regions corresponds to the regions defined in the Wall Panel Editor.

The Combined UC entry gives the code check due to axial force plus in-
plane bending. The Shear UC shows the code check for shear effects. A
value greater 1.0 for either of these values indicates failure.

The Fa or Pn*Phi reports the allowable axial stress or axial capacity.

The Fb or Mn*Phi reports the calculated allowable bending stress or
moment capacity for the region.

The Fv or Vn*Phi reports the calculated allowable shear stress or Shear
Capacity for the region.

The Lintel results give the results for the masonry lintels that span over user
defined openings in the wall. They can also be viewed by looking at the
detail report associated with each opening.
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The Flexural UC entry gives the code check due to pure flexure of the Lintel.
Axial force is not considered in this code check at all. The Shear UC gives
the code check for shear. A value greater 1.0 for either of these values
would indicate failure.

The Fm, Fs or Mn*Phi reports the calculated allowable bending or moment
stress capacity for the region.

The Fvm, Fvs or Vn*Phi reports the calculated allowable shear stress or
Shear Capacity for the region.

e Close the Wall Panel Design spreadsheet

All the reinforcing can be reviewed in a spreadsheet format:

e Select the Concrete Reinforcing spreadsheet from the Results
toolbar.

e To view the different results click on the tabs at the top:
Masonry Wall, Lintel Reinforcing

Wl Basiel o i (i inath = |5

Beam Bending | Beam Shear | Column Bending | Cotumn Shess  Masenry Wall

arcement [By Combination = |23 |[
Beam Bending | Beam Shede | Column Banding | Cokumn Shear | iasoney wan Lintel Reindorcing | |
| I " Lintal Flax Steol

| = o 155 Hol Read.
7 I ] 1. LT

e Close Concrete Reinforcing spreadsheet
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Let's take a closer look at the wall by viewing the Detail Report:

Left click the Detail button on the left hand side of the screen, T

Detai

e Click anywhere on the wall panel

e Take a look at the output

VWP - A (In-Pisna)




Region Detail Report

Job Wumbar © WP : R1 (In-Plana) Chacked By:
CRITERIA MATERIALS GEOMETRY

Caode I MSJCOS5/ IBCDE  Masonry Fm i 2 ksi Tolal Heighl i F] f
Special nsp : Yes Masonry Em 1800 ksi Tolal Length -2 ft
Har Bar Size 86 Sieol fy B0 ksl Bk Growting - Partially Grouted
Verl Bar Size  : #5 Sleal E D 20000 ksi Groul Spacing 167

Mo of Ten Bars 1 Bk Material : Cone 135 pef Bl Mom Width  © 10

Effective Depth ;20 In Gl Weight 140 pef
ENVELOPE DIAGRAMS
Min: -4.031 a0 fit Min: -3.031 at 12 it Max: 4823 at 24
k k k-t
P v M
Max: - 154 at 12 it Max: -T74 at 9t Min: - 686 at 5.4 ft
DESIGH DETAILS
AXIAL DETAILS BEMDING DETAILS
M Axial : 3038 k Max Moment 4823 kit
Location c24 ft Lacatian t24 ft
Load Comb: :8 Load Comiy ]
Red gyratonr  : 3.04 in Sact Mod 5 : GAT.G648  ind
hie © 4T.368 Tengion 51 Asv 30T in2
Red Faclor R @ 886 Parof sieelp 002
kd - T.089 in
i -]
CRACKED SECT ANALYSIS
Tme=fasf S 183 ksi
c : 466 [
T s 1622 K

CROSS SECTION DETAILING

NOTE: Al units are in "in."

1.5 Shear Facior : No

COMBINED CHECKS
({fa + B)FL L 2TE
TaFa .04
TsFs 224
AXIAL SUMMARY
a L.018 ksi
Fa C 443 ksl
BENDING SUMMARY
] o AEB ksi
Fb : BET ksl
s : 5367 ksl
Fs L4 kai
SHEAR CHECKS
fwlFv L E18
wu L 48
SHEAR SUMMARY
v 024 ksl
Fum ¢ 045 ksi
Fvs :0ER ksl
u © 0BG ksl
u o2 ksi
SHEAR DETAILS
Max Shear 1303 k
Location 12 ]
Load Comb b]
Caorresponding M: 388
M (v d) : 9585
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Lintel Detail Report

| saesh o
Job Numbar : WP - L1 (Lintel) Chacked By:
CRITERIA MATERIALS GEOMETRY
Code I MBJCO5/ IBCDE  Masoney Tm t2 ksi Top of Wall : 4. BET ft
Special nsp i Yos Masonry Em 1800 ksl
Type of Design : ASD Stoel fy © 60 (] Eff Length © 3967 ft
Steel E 28000 ksi Efl Width 8,625 in
Stirrup Size L83 Beam Dead Wi 104 ksf Eil depih 1.5 in
Flax Steel D 1#5 Wall Dead Wi 104 st Tolal Depth 16 in
EMVELOPE DIAGRAMS
| Max: .46 at 792 Rt SHEAR SUMMARY
Shear Chi fvFy - 244
m Bond Chiull - 268
o 2 e -1 ksl
Furn : 045 ksi
Fvs 34 ksl
u 054 ksl
u 2 ksi
Min: -1.105 at 3167 it
BENDING SUMMARY
L] Band Chik (5Fs 099
Bend Chi fm/Fm: 076
T ;081 ksi
Fm  GET ksl
fs © 2364 ksl
Fa D24 ksi
Max: 635 at 2058 ft
DESIGN DETAILS
BENDING DETAILS SHEAR DETAILS
Max Moment  © 35 ket Steel Area Az @ 307 in2 Max Shear S 1105 k
Location : 2.058 it Perofsteslp 003 Location © 367 ft
Load Comb -] Load Comib :8
Men 8.324 ket k | 25E Tie Spacing . Not Required
Ms 6.451 k-t i C A4

7

MHOTE: All units are in “in.~
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Conclusion

If you have completed the tutorial you should now be familiar with the masonry wall panel in RISA-2D. RISA-2D has wall
panels in Masonry, Wood, and General materials. To learn more about the other materials or if you wish to know more
about specific features, you can refer to the RISA-2D General Reference or the Help from within RISA-2D.

If you have any questions, comments or suggestions feel free to email us at support@risatech.com, call us at 949-951-
5815, or FAX 949-951-5848.

Thank you for choosing RISA!
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