Study of Laminated Veneer Lumber (LVL) Sengon to Concrete Joint Behavior Using
Two-Dimensional
)\ Numerical Simulation

URWATUL WUSQO, Ali Awaludin, S.T., M.Eng., Ph.D; Dr. Inggar Septhia Irawati, S.T., M.T
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

TABLE OF CONTENTS

COVER .ttt I
APPROVAL PAGE ... .o I
PLAGIARISM STATEMENT ..o i
DEDICATION PAGES ... e v
PREFAGCE ...t %
TABLE OF CONTENTS ..o Vi
TABLE OF FIGURE ..ot IX
LIST OF TABLE ...t Xiil
LIST OF SYMBOL ...t Xiv
ABSTRACT .ttt sttt e nns XVi
INTISARI ..o et teesaeeenee XVii
CHAPTER 1 INTRODUCTION ....coiiiiiiiieeiie e 1
1.1, BacCKgroUuNG .......ccoooiiiiiiieiee e 1
1.2, Problem Statement..........cooeiiiiiiiiieeee e 2
1.3 LIMIALIONS ..ot 2
1.4, ODJECLIVES ..ottt ere e 2
1.5, BENETILS ..o 3
CHAPTER 2 LITERATURE REVIEW ..o 4
2.1.  Laminated Veneer Lumber SENQgON .........cccvevieiiiiiie i 4
2.2.  Finite Element Model on Timber Connection ..........c.cccceeverinininnnnnn 7
CHAPTER 3 THEORETICAL FRAMEWORK ..o 11
3.1, Timber to CONCrete JOINTS.......cccciiieieieierie e 11
3.1.1.  Screw bending CapaCIty.........cccerverierieereeie e 13

Vi



Study of Laminated Veneer Lumber (LVL) Sengon to Concrete Joint Behavior Using
Two-Dimensional

Numerical Simulation

URWATUL WUSQO, Ali Awaludin, S.T., M.Eng., Ph.D; Dr. Inggar Septhia Irawati, S.T., M.T

Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

3.1.2. Withdrawal reSiStanCe ...........cccueieeieiiiiieie e 13
3.1.3.  Embedment Strength.........ccooiiiiiiiiii e 13
3.2.  Load Carrying Capacity of the Connection ...........cccccevverviirieerennnnn 15
3.2.1. European Yield Model ..ot 16
3.2.2. National Design Specification 2012..........ccccccevveveiieneiiesieese e 17
3.3, PIAStiC ANAIYSIS....cceciiiiiiece et 18
3.4, Precast CONCIELE .......cciieiiiiiiiie i 21
3.5.  Finite Element Method ...........cccooiiiiiiiiinici e 22
3.6.  Beam on Elastic FOUNdation .............ccoiereiiiiincie e 22
3.7.  OpenSees Finite Element SOftware ...........cccoocevvevecieiecce e, 23
3.7.1. Material Properties .........ccocooeiirieeiieieie et 24
3.7.2. SECHION PrOPEITIES ....vevviiiitietesiieiee ettt 26
3.7.3. EIEMENTTYPES ..o 26
374, ANAIYSIS TYPE ..o 28
CHAPTER 4 RESEARCH METHODOLOGY .....oooiiiiiiiieeiie e 31
4.1, Preliminary TeST.. ..o 33
4.1.1. SCrew teNSHIE tEST....cveiieiieiciecee e 33
4.1.2.  Screw Withdrawal teSt ..........ccccoiiriiiiiiiee e 34
4.1.3. EMDEdmMENt teSt ..o 36
4.2.  Numerical Simulation of LVL Sengon to Concrete joint..................... 37
CHAPTER 5 RESULT AND DISCUSSION ......ccoiiiiiieiieeie e 45
5.1.  Preliminary TeSt RESUIL .........coovviiiiiiiiii e 45
5.1.1. Screw Tensile Strength...........cccooieiiiiiicii e 45
5.1.2. Withdrawal Resistance of LVL Sengon.........cccocvevviieesiesinesienn, 46
5.1.3. Embedment Strength of LVL Sengon .........cccceevvvevveienie s 49

vii



Study of Laminated Veneer Lumber (LVL) Sengon to Concrete Joint Behavior Using
Two-Dimensional
)\ Numerical Simulation

URWATUL WUSQO, Ali Awaludin, S.T., M.Eng., Ph.D; Dr. Inggar Septhia Irawati, S.T., M.T
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

5.2. Result of LVL Sengon to Concrete Joint Numerical Simulation ......... 51
5.2.1. CONVEIgENCE STUAY ......oovvrieiiieiieiieieiie et 51
5.2.2. Load-carrying capacity of the connection ............cccecvevvnieniieriennnnn 54
5.2.3.  Screw Deformation...........ccocueiiieriereienesiseseeeeee e 58
5.2.4. Internal Forces of the SCreW..........ccccoviiiiiiiincisee e 60
5.2.5. Internal Forces of the Spring Element.............ccccoooiviiiiieiicieen, 67

CHAPTER 6 CONCLUSION AND RECOMMENDATION.........ccoceiiiiiiiernnne 75
B.1.  CONSIUSION ..ottt 75
6.2.  RECOMMENALION ...c.oviviriiiiiiiieieie e 76

REFERENGCES ...t 77

APPENDIX 1 Finite Element Model for A8y Connection............cccceeevererennnne 81

APPENDIX 2 Finite Element Model for A6X Connection...........cccccevevereniennnen. 84

APPENDIX 3 Tcl Manuscript example for A6X CONNECioN...........ccccceverereennnne 87

APPENDIX 4 Tcl Manuscript example for B8y connection............cccccocvvvnnenne. 103

APPENDIX 5 Yield and Plastic Moment of Screw (Dscrew = 6.45mm).............. 120

APPENDIX 6 Yield and Plastic Moment of Screw (Dscrew = 5.25mm).............. 123

APPENDIX 7 Plastic hinge 1ength ... 126

APPENDIX 8 Load Carrying Capacity of LVL A6x connection....................... 130

APPENDIX 9 Load Carrying Capacity of LVL A8x connection....................... 132

APPENDIX 10 Load Carrying Capacity of A8y connection..............cccccvevvnnnne. 134

APPENDIX 11 Load Carrying Capacity of B6x connection..............cccccvevunenne. 136

APPENDIX 12 Load Carrying Capacity of LVL B8x connection..................... 138

APPENDIX 13 Load Carrying Capacity of A8y connection..............cccccvervnnnne. 140

viii



	TABLE OF CONTENTS
	TABLE OF CONTENTS

