Loads in RISA-3D
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» Joint Loading

Agenda

» Distributed Loading (aka Line Loads)

» Point Loading
» Area Loading
» Surface Loading
v’ Plates
v' Walls

» Moving Loading

» Automated Loads- Wind & Seismic
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Overview

» Graphical Interface >*=— & « &

> Windows menu- Insert

» Basic Load Cases- Allows you to access spreadsheets
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#®, File Edit Global

Units
Drawing Grid...

Joint...

Assign Boundaries...
Draw Members...
Draw,/Mesh Plates...

Draw Wall Panels...

Draw/Mesh Solids...

Ctrl_Alt-C

P

Joint Load...

Point Load...

Distributed Load...

Area (Member) Load...
Surface (Plate) Load...
Surface (Wall Panel) Load...
Moving Load...

Wind Load...

Seismic Load...

Motional Load...

Chrl_Alt-V

v

Structure (Generate)...

Ctrl_Alt-H

View | Insert | Moc
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., Basic Load Cases = || = | =
|1| |I| BLC Description Category X Gravity | Y Gravity | £ Gravity Jaoint Paoint Distrib... | Area(M... | Surface(...

1 Dead Load DL -1 1

2 Live Load LL 1

3 Wind Load WL 2

4 EQ Load EL 2

5 BLC 2 TransientArea Loads Mone 2

G Mone
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3,6‘ Spreadsheets

Data Entry
Project Grid
Materials
Data Entry Section Sets
Project Grid Tt Member nggn Rules
Materials Wall Design Rules
Section Sets General l Data Ertry | Selution and Results ] Fonts ] Printing l File Locations Seismic D.ESIQFI Rules
Member Design Rules _ _ CUH_HEETIUH RL_JIES
[~ Show 'Starting a Model' Panel when starting a new madel? Footing Definitions

Wall Design Rules

Joint Coordinates

Seismic Design Rules Iv ' Show Global dislog after loading a file? —

- : , Boundary Conditions
Connection Rules [ Play the starting sound when starting up the program? Diaphragms
FCIII-:ITIFIEI DEﬂnltlUﬂS [ Play the eror sound when showing an emor message? Members
Joint Coordinates : .

Iv Automatically refresh all open windows for any data change? Plates

Boundary Conditions

- Wall Panels
Diaphragms v Show the toolbars? .
prag Basic Load Cases

Members [ Show 'Exclude Besults' confirmation message? -
Flates Joint Loads
[+ Shaow the Data Entry toolbar Loads buthons? Point Loads
Wall Fanels

Basic Load Cases Automatic backup timing (minutesl: [5 = Distributed Loads
Moving Loads Default Region: | UINITED STATES MemberArea Loads
- = = Surface Loads

Load Combinations

Moving Loads

Load Combinations
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» Build your own combinations

. Load Combinations

Combinations lDesign]

|I| |I| Description Sol.. PDelta SR33 BLC | Factor BLC Factor | BLC | Factor | BLC | Factor | BLC
1 IBC 16-8 DL 1
2 IBC 16-9 DL 1 LL 1 LLS 1
3 IBC 16-10 (a) DL 1
4 IBC 16-12 (a) DL 1 WL il
5 IBC 16-13 (a) DL 1 WL 45 LL 75 LLS 75
fi IBC 16-15 ™ DL B WL i}

v Enter the Load Category — DL, LL, WL, etc.

**%* Must use Load Categories!!!
v' Or the Basic Load Case (BLC) — 1 refers to “row 1”

g

., Basic Load Cases o [[@ ==
(4] E BLC Dasrrinting Cateoory K Crouity LY Grauity |7 Cravity loiot Eoiot Distrib Areahl Sufacel
BLC 1 ‘ 1 Dead Load DL K 7 -
2 Live Load LL 1
3 Wind Load WL 2
4 EQ Load EL 2
», Load Combinations
Combinations l Design ]
[q][»] Description | Sol.. PDelta SRSS BLC I]Fan:tnr BLC Factor
1 [Dead Load r r
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» Load Combination can be Nested
v' 8 BLC’s per LC
v Combine LC’s

v" Mix and match LC’s and BLC’s

Y Load Combinations o[- (S
Combinations lDesign ]
(] ] Description Solve | PDetta| SRSS | BLC | Factor | BLC | Factor | BLC | Factor | BLC | Factor | BLC | Factor | BLC | Factor | BLC | Factor | BLC | Factor
1 Gravity Loads ¥ DL 1.2 LL 16 LLS 1.6 SL 5 SLN 5 FL 5 oL1 1 oLz 1
2 Quartering Winds K WLX 5 WLAP 5 WLXP2 5 WwLZ | .33 WLZP1 33 [wLzpz| 5
3 [
4 Nested Example 1 7 ¥ L1 1 L2 1 |
5 Mested Example 2 Y L1 1 L2 1 oL3 1 ]

RISA-3D




IllRISA Load Combinations

TECHNOLOGIES

> Or Use the Load Combination Generator [iLc Genmmrl
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Gravity Loads Wind Loads Seismic Loads
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TECHNUOLOGIES

Apply to any Joint -

» Load

v" Global Axis X, Y, Z

v' Moment MX, MY, MZ
» Enforced Displacement
» Mass

v’ Directional Mass

v' Mass Moment of Inertia

Joint Loads

Loads/Deflections/Masses for Joints

™ This iz a LOAD [L]
™ This is an ENFORCED DISPLACEMENT (D)
™ This is a MASS [M]

Direction m
Magmitude | Likkeft Diinrad Mok ftzec
Bazic Load Caze |'|: j

YWhat happenz when Apply iz preszed?
[ Eeep this dialog open

I Apply Load to Al Selected Jaints
&+ Apply Load by Clicking/B oxing Joints

Apply Cloze Help




IllRISA Enforced Displacement

TECHNOLOGIES

1
U (T | e
== )

ot o] neeic| Pl

[ ]] LDM Direction Maonmlde{_(k.-ﬂ). (in,rad), (K*s"2/ft, k*ft"2)] |
D -4

oin



IllRISA Distributed Loads =

TECHNOLOGIES

» Apply Distributed Loads to Members or Walls
» Taper loads

» Start or Stop anywhere

D
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XY Z

Mx

PX, PY, PZ

Distributed Loads

M4
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Global Axis ix z
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Local Axis o,

Torque about local x-axis

Thermal Loading

Projected Loading

Distributed Loads
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» Thermal Loads = effects of temperature differentials

» Cause the axial expansion or contraction of the member

Ambient Temperature defined:
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NOLOGIES

SA

Thermal Loading
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Joint Coordinates and Temperatures

Label

KM

Y [fl]

Z [ff]

N1

0

0

0

N2

0

10

N3

0

20

Na

0

30

N5

15

0

NG

15

10

00 | =i oo fin | | pa =

N7

15

20

olololololo] o

N8

15

30

Distributed Loads




lipic Thermal Loadi
/ 4‘{!.‘6‘ ermal Loading

For Example: Pre-Stress Brace Members

-100k -100k -100k -100k

-100k -100k

104k 100k -10Qk 2. -100k

F 3 Detail

|LC 1:Gravity Loads  +| <<

=100k =100k

7.5 kips Tension Requi

VBrace: M14

Shape: 1Inch

Material: A36 Gr.36

Length: 18.028 ft

| Joint N1

JJoint N6

LC 1: Gravity Loads

Code Check: 9.999+ (bending)
Report Based On 97 Sections

7161atoft

Distributed Loads
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Ft=A*E* o * AT

Re-organized: AT =Ft/ (A * E* a)
Ft= Calculated Thermal force
Ft= 7.5 kips
A = Member Cross Sectional Area
A =0.785 in?
E = Elastic Modulus
E = 29000Kksi
a = Coeff. of Thermal Expansion
o = .0000065
Therefore:
AT = Stress Inducing Temperature

=50
Let’s see this model now!

Distributed Loads
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Projected Loads = Snow loads

Projected Load = Applied Load X (Member Length in Horz. Plane)
Actual Member Length

100 Ib/ft Distributed Load on Y Axis 100 Ib/ft Projected PY Load - Converts Load
oo [ SE— 100lb/ft * (10ft/14.1ft)= 70.71
¥ AARRAAARAANTARAARAY «
— P
Gorimiy (Y
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Distributed Loads
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Point Loads for Selected Members/Wall Panels

Point Loads - i
Magnitude |5  kkft

Location |33% ft ar %

Basic Load Caze |'I: j

Wwhat happens when Apply is pressed?
[ keep thiz dialog open

" Apply Load to All Selected Members
& Apply Load by Clicking MembersSs all Panel Edges [ndividually

Apply | Cloze Help

Global Axis i~*

Local Axis

Moment about the member local axis

Torsional Moment about local x axis

-Sk-ft

/‘\ ”I’fx
.

Point Loads
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» Define polygon (3 or 4 sides)
» Loads applied to Members & Walls
» Define One-Way or Two-Way Load Attribution

ONE WAY DISTRIBUTION TWO WAY DISTRIBUTION

Point Loads = Area of
Load * Load Magnitude ~ Transient Load
(Applied at the Diagram [After

Point Loads = Area of

Load * Load Magnitude Transient Load
(Applied at the Diagram [After
Centroid of the Area) Smoothing Algorithm)

Area Loads

Centroid of the Area) Smoothing Algorithm)

Global Parameters

Description  Selution ]Codes | Concrete | Seismic | Foctings |

Members
Mumber of Sections: E El INTERMAL Sections: |00 -
[+ Shear Deformation Area Load Mesh: | 144 in"2

[+ Torsional Warping

Wall Panels

Mesh Size: | 12 in v Transfer Load Between
Intersecting Wood Walls

v Increase Mailing

"] |
¥ Include P-Delta for Walls Capacity for Wind




IllRlSA Area Loading

TECHNOLOGIES

Third Click
C
Second Clic
B
ﬁ;
— D
. Fourth Click
First Click

!rea an!!s _



Basic Load Cases

(4] [»] BLC Description Category X Gravity | Y Gravity | Z Gravity | Joint
1 Dead Load DL -1
2 Live Load L
3 Wind Load WL
4 EQ Load EL 2
5 BLC 2 Transient Area Loads Mone
R Mone

Let’s take a look at an example model...

Area Loads
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Apply to Plates '~

XY Z

XY Z

PX, PY, PZ

T

Let’s take a look at an example of a tank now!

Global Axis
Local Axis
Projected Loading

Thermal Loading

Surface Loading

Surface Loads for Selected Plates H

Direction _ -
kM agnitude |1 kzf, F

Bazic Load Caze |‘I; j

Wwhat happens when &pply iz preszed?
[ Eeep this dialog open

&+ Apply Load to &l Selected Plates
[ Apply Load by Clicking Plates [ndividually

Apply | Cloze | Help

#uxis of Projechion

i
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AR
S
4 5
P4 =y
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Projected
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!!!PL/A Wall Panel Loading Options

TECHNOLOGI

» Surface Loading

v" Full wall or Partial
v Constant or Tapered force

» Distributed Loading

» Joint Loading
» ANYWHERE!

» Area Loading

Wall Panel Loads




. Moving Loads- Two Step Process

1. Define the Moving Load Pattern =

Moving Load Patterns H

Pattern Label

SO | | AddPattem

H15

Hz20 Edit Pattern

HS20-26

HS20-20 Delete Pattern

OVERLOADA

DOVERLOAD2

e — e |

TYPE3-3 1

TYPE3-52
I!I
7
o]l

Close | Help |
2. Apply the Moving Load
., Moving Loads o[- | eS|
m |I| Tag Pattern Incrementfi] Both Ways 1st Joint 2nd Joint | 3rd Joint 4th Joint 5th Joint Gth J...
1 | W1 H320-26 1 N 41 M40 H39 38 M3T

Let’s take a look at an example!

Moving Loading



IllRlSA Automatic Load Generation

TECHNOLOGIES

» Building Design with Rigid Diaphragms—> Automated Loads




Automatic Load Generation

Wind & Seismic Loading
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gfiﬂz‘s)/{ Questions?

Please let us know if you have questions.

We will answer as many questions as time permits during the
webinar.

Once the webinar is closed, we will post all Q&A’s to our
website: www.risa.com

For further information, contact us at: webinar@risatech.com

Presenter: Deborah Penko, P.E. i




