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DYNAMIC ANALYSIS IN RISA

Debbie Penko, P.E.



OVERVIEW

» Finding Natural Frequency / Fundamental Period of a Structure
» Defining Dynamic Mass

» Response Spectra Analysis

» Troubleshooting your Model

» Preview of Time History (Coming Soon)
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SOLVERS IN RISA

Description  Solution ICodes I Concrete I Seigmic I RISAFoot I
Members

Number of Sections: [& = INTERNAL Sections: [100 ~|
> Standard Solver g:;?;?fxﬁﬁ: AreaLoad Mesh: [144  in"2
Sub-space iteration to solve for the Eigen values viai Panels
Mesh Size: |1 2 in v Transfer_LoadBehnreen
Intersecting Wood Walls
> Accelerated Solver R SRI Coyring
3 3 - Wall Optimization - Orientation
D|reCt JakObIaﬂ Wall Design: [ves | { Vertical Axis: (X 5 Y Z
Accelerated Sub-Space solver teratons: [} Member Defaut Orentaton |

Advanced Save as Defaults |

Lanzcos Solver

~ Convergence Tolerance Misc
P-Delta: [5 % ’hravityﬁmeleraﬁon: [:22 flsect2

> RitZ VeCtOI’ SOIVer 0 NEW Eigensolution: 1E-[4 Merge Tolerance: [12 in
Load Dependent Ritz (LDR) vectors Soters

Static
|7 " Standard Skyline

* Sparse Accelerated

Ok I Cancel Help

II|R|SA risa.com



DYNAMIC ANALYSIS STEPS

1. Build structural model.

2. Model the mass/effective seismic weight.
(ASCE / Section 12.7.2)

3. Perform an Eigen solution and verify proper mass participation .
ASEE 7 Section 12.9.)

4. Perform a response spectra analysis (RSA).

5. Scale the RSA results down by both the ELF method and by I/R.

6. Run spectral response load combinations (instead of EL).

/. Design/analysis of members to these forces.
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LOAD OR MASS?

Load
» Vertical Loads = Mass (X, Y, Z)

Mass
» Lumped Mass (aka Discrete Mass)

» Mass Moment of Inertia (MMOI)

" This iz a LOAD (L]

" Thiziz an EMFORCED DISPLACEMENT (O]
(¥ This iz a MASS (M)

Basic Load Case | 3: Lumped CG with MMDI v |

Direction Im vI
t agnitude I'I b:ks ™2, k"2

irisA

Area Plan View

Formula

. l M ib*+d%) /12
|
69_3 Md]i
sl
M (o + 122)

MMio + M 0¥

Let’s see this in RISA-3D!
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MASS PARTICIPATION

90% Participation Rule

ASCE7/ 12.9] (30) Frequencies and Participation = Bl
(4] [®] Mode | Freque..| Period.. | SXPar.. | 8YPar.. | SZPar..
1 34989 | 2858 4.0516
What to do? 2 2 35018 | 2856
3 3 35010 | 2856
1. More Modes 4 4 | 35027 | 2855
: S 5 z 35027 | 2855
2. Discretizing the Mass - St ae
3. Add Accidental Torsion 7 7 | 40634 | 2461 | 44029
. 3 8 40652 | 246
4. Switch Solvers 9 9 | 40669 | 2459 | 0106
10 10 | 40685 | 2458
41 | Totals: 44135 4.0526
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TIME HISTORY - COMING SOON!
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QUESTIONS?

Please let us know if you have questions
» We will answer questions for the next 5 minutes

» Once the webinar is closed, we will post all Q&A’s at risa.com
» For further information, contact us at info@risa.com
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