
vi 

 

TABLE OF CONTENTS 

COVER  ................................................................................................................... i 

THESIS APPROVAL SHEET ................................................................................ ii 

STATEMENT OF ORIGINAL AUTHORSHIP ................................................... iii 

ACKNOWLEDGEMENTS ................................................................................... iv 

TABLE OF CONTENTS ....................................................................................... vi 

LIST OF FIGURES ............................................................................................... ix 

LIST OF TABLES ............................................................................................... xiii 

NOTATIONS ....................................................................................................... xiv 

ABBREVIATIONS ............................................................................................. xvi 

ABSTRACT ........................................................................................................ xvii 

INTISARI ............................................................................................................ xviii 

 INTRODUCTION ............................................................................ 1 

1.1 Background ................................................................................... 1 

1.2 Problem Statement ........................................................................ 2 

1.3 Objective of Research ................................................................... 2 

1.4 Limitation of Research .................................................................. 3 

1.5 Advantage of Research ................................................................. 3 

1.6 Originality of Research ................................................................. 3 

 LITERATURE REVIEW ................................................................. 5 

2.1 General .......................................................................................... 5 

2.2 Human Motion Excitation ............................................................. 5 

2.3 Dynamic Structural Response ....................................................... 9 

Vibration Serviceability of Grha Sabha Pramana Auditorium under Human-Induced Excitation
RIDHA ERLINA, Prof. Ir. Hrc. Priyosulistyo, M.Sc. Ph.D.; Ashar Saputra, S.T., M.T., Ph.D.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



vii 

 

2.4 Serviceability Assessment and Design ....................................... 11 

2.5 Proposed Method for Calculating One-Third Octave Spectrum . 13 

 THEORETICAL STUDIES............................................................ 15 

3.1 Basic Principles of Floor Vibration............................................. 15 

3.2 Dynamic Parameters ................................................................... 16 

3.3 Structure Response of a Damped System ................................... 17 

3.3.1 Response under harmonic motion ..................................... 17 

3.3.2 Damped free vibration ....................................................... 18 

3.4 Damping Ratio of Structure ........................................................ 18 

3.4.1 Logarithmic decrement ...................................................... 19 

3.4.2 Half-power bandwidth method .......................................... 20 

3.5 Structural Analysis ...................................................................... 21 

3.5.1 Experimental modal analysis ............................................. 22 

3.5.2 Analytical modal analysis .................................................. 26 

3.6 Acceleration Limits ..................................................................... 28 

3.7 Viscous Damper as Auxiliary Damper ....................................... 30 

 RESEARCH METHOD ................................................................. 32 

4.1 General ........................................................................................ 32 

4.2 Description of Structure .............................................................. 32 

4.3 Auxiliary Damper of Grha Sabha Pramana ................................ 34 

4.4 Experimental Test ....................................................................... 36 

4.4.1 Test equipment................................................................... 36 

4.4.2 Loading test ....................................................................... 38 

4.5 Signal Processing ........................................................................ 39 

Vibration Serviceability of Grha Sabha Pramana Auditorium under Human-Induced Excitation
RIDHA ERLINA, Prof. Ir. Hrc. Priyosulistyo, M.Sc. Ph.D.; Ashar Saputra, S.T., M.T., Ph.D.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



viii 

 

4.6 Finite Element Modeling............................................................. 40 

4.7 Analysis ....................................................................................... 43 

4.8 Difficulty in this Study ................................................................ 43 

4.9 Flowchart .................................................................................... 44 

 RESULTS AND DISCUSSIONS ................................................... 45 

5.1 General ........................................................................................ 45 

5.2 Verification of Numerical Model ................................................ 45 

5.2.1 Experimental test results .................................................... 45 

5.2.2 Numerical modeling .......................................................... 57 

5.3 Simulation of Dynamic Response of GSP’s Floor System ......... 65 

5.3.1 Natural frequency .............................................................. 65 

5.3.2 Vertical acceleration of the floor system ........................... 66 

5.3.3 Structure’s damping ........................................................... 69 

5.4 Selection of Damper .................................................................... 71 

 CONCLUSIONS AND RECOMMENDATIONS ......................... 73 

6.1 Conclusions ................................................................................. 73 

6.2 Recommendations for Future Work ............................................ 73 

REFERENCES ...................................................................................................... 75 

ATTACHMENTS ................................................................................................. 77 

 

Vibration Serviceability of Grha Sabha Pramana Auditorium under Human-Induced Excitation
RIDHA ERLINA, Prof. Ir. Hrc. Priyosulistyo, M.Sc. Ph.D.; Ashar Saputra, S.T., M.T., Ph.D.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/


