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PREFACE

Architecture is growing very fast. Building with a new design and
analogy appear in everywhere. Quality of human resources have
improved overtime , but does not offset the increase of available land.
Nowadays, available land becomes both expensive and limited. In this
regard, vertical development becomes a beneficial solution.

The thesis (Architectural Theory and Programming) is titled “Green
Mix Office Tower” that discusses the study of the Green Building aspects
that applied in high rise building (in case office tower).

Praise to God who has given his grace for the author to finish this
thesis in partial of fulfilment of the requirement for the Degree of
Architecture  Bachelor.This thesis can completed properly on time,
although still need to be repaired.

The Author would like to thanks to Mr. Ir. BPR.Gandhi, MSA as a
supervisor that always support for making this thesis, Friends that always
sharing information. Also thanks to Ir. Riandy Tarigan, MT as a
coordinator of Architecture Final Project.

Hopefully this thesis (Architectural Theory and Programming) can
provide benefits in architectural scope and social scope and convey about
greenship rating tools in high rise building.

Thank you

Author



TABLE OF CONTENTS

APPROVAL SHEET ...ttt s s s s s s s ssssns s i
AUTHENTICITY STATEMENT ......ooiiiiirinire e e iii
o 4 0 iv
TABLE OF CONTENTS.....ccoceciiiiissirrrrr s s s s s s s s s s s s nsssss s s s s s e s s s s s s s e s s nnnnnns '
LIST OF FIGURES. ...ttt et i cskn s e s e s s s s s e s s s s s e s e e e s s s nnnnnnns X
IS 0 T i 17 ] XVvi
CHAPTER 1 INTRODUCTION ........ciiiiiireeneesr s esee e e s ssssn e e e samn s 1
1.1 Backgrquid......5. ... gli®........ e oeeeeee Moot 1
1.1.1 Ltigl Ideas.... JF........... 200 N v ... W ool e e 1
%2 Reason ang'Motivation ! S W11 ............... 5 ... 1
1.2 GRals and-Objectives ...l .. 5, - .......... e 2
1.2 JGoals....}....... A0 .Y ... ., 2
1.8.4 Objectiveq ... . = e ] KR 3
1.2%3 Benefitg . Tolpe ‘ACTHGESNEER <) |\ T L -t 3
1.3Scdbak....... ... M. ... T kgl R 3
1.4 MethOWge, M. % o e e a e ea e enntenseesagle gl eeeennns 4
1.4.1 Data Collection Methods ............coouiiiiiiiiiiiiiiiie e 4
1.4.2 ANalysisS MEthOAS ...ttt e et e e 4
1.4.3 Programming Methods ... 5
1.4.4 Architectural Design Methods ............coooovimiiiiiii e, 5
1.5 Writing System ... oo e 6



CHAPTER 2 PROJECT REVIEWS ..ot 7

2.1 ProjeCt OVEIVIEW .......coeeiiiieie ettt e e e e e e e e e e e e eeeennnans 7
201 OVEIVIEW ...ttt ettt ettt e e e e e e e e e e e 7
2.1.2 Background-Developing-Trends............ooovuiiiiiiiiiii e 12
2.1.3 Targetto be Achieved ............ooomimeiiiiiii e 13

2.2 Specific Reviews Project............oii i 13
2.2.1 Terminology .t S eerieeres I e eeeieeaeneeneenna e 13
2.2.2 Green BEMQIEG ............ ... 4. ..ok R e s 14
2.2.3 ACtiIties .......... 00 e ey o o copreeenne s i e eeeeenns 21
2.2.4 Specification and Design Requirements............ccccooeoiiiiiiiiiiiivee e, 22
2.2.5 City Context Description (Surabaya) .............ccccoooeeiiiieiiii i 23
2. 36" imilarPr@ject Review LI Si:..” Sl ............... %K. ... 0 W 26
2.2 ¥ Pesign Poblem £ Slream " ol e .. R 34

2.3 Conclusions, Restrictions and AsSUmMpPLions .........ccceeioeieeeiiiiiiiiii e 35
2.3 RConclusiong. |/} HEE———| | 5 | | S — . ... A 35
2.3. 4 Initatioge.. ..M ... Tt e - A 35
2.3.3 Agstupptiongs.... My, ... e L. L 35

CHAPTER 3 ANALYSIS OF THE ARCHITECTURE PROGRAM................... 36

3.1 Analysis of Architectural ApProaches............cccoo oo 36
3.1.1 PT.SidO MUNCUI ... e e 36
3.1.2 Green BUilding .....cooooiiiiie 38
3.1.3 ACHIVItIES STUAY ..eeieeeii e e 64
3.1.4 FaCilities StUAY .....cooueeiieeiiie e e 70



3.1.5 Specific ROOM StUAY ......ccooiiiiiiieee e e 78

3.1.6 ROOM SUMMAY ...coeiiiiiiiiie e e e e e e e eee e e e e e e e e eeenaees 87
3.2 Analysis of Building Systems Approach ............ccceevvviiiiiiiiii e 88
3.2.1 Structure System and ENCIOSUre............ccoooviiiiiiiiiiii e, 88
3.2.2 ULility SYSTEM ..o 93
3.22.1  Clean Water System....cc..coiureiiiiiiiiiiiiiiiii e 93
3.2.2.2 Waste Water System............iciiiiie e i 95
3.2.2.3 Transportation System .........ccccoiiiiiiiiiiii e 96
3.2.2.4  Fire Extenguisher System ........cco it 98
3.2.2,8 I Seturity ¥stem .ol e, ... R 99
3.2.26 Thermal System (AC and Ventilation) ...........cc...ccvrviiiniiinn. 100
82¥.7 Elegtrical Systen S...... S__ll............... L. 0 F 102
3.2.2.8 Telecommunication System ...........cccciiiiiii e, 102
§.229 Lightning R e .. e FEE— L8 .k} 103
3.4 Technology, .|/’ EE————— 1 5 S ). F................ . 104
3.3 Analysis of Environmental Context Approach ..............ccoooeveiiiiiiiin e 106
3.3.1 Bgcation Chgice.. My,..... et . g e ... 106
3.3.2 Site SAMCUON ... B B e e e 108
CHAPTER 4 ARCHITECTURE PROGRAM.......cc..cccrereeee e 113
4.1 The Concept of The Program.........cccccviiiiiiiiiiiiiiiiiieeeeeeeeeee 113

4.2 Design Goals, Design Determinant Factor, Design Requirements Factor 114
4.2.1 DESIgN GOAIS.....ceeiiiiiiiiiiiiiiiiiiiee ettt 114

4.2.2 Design Determinant............oooiiiiiiiiiiiiiii e 114



4.2.3 Design RequiremMents.........ooouiiiiiiiiie e 114

4.3 Architecture Program ............oooiiiiiiiiiiiics e e e e e e e e eeanens 117
4.3.1 Program for ACtIVItIES ........coovmmiiiiiie e 117
4.3.2 Program for Structures Systems ............ovviiiiiieiiiiii 118
4.3.3 Program for Utility Systems..........cooooiiiiiiiicc e 120

4.3.3.1  Clean Water System....c...c oo e 120
4.3.3.2 Waste Water System.............ccoomiiiiee e, 121
4.3.3.3 Transportation System ...........ccoooiiiiiiiiiiiie e e 121
4.3.3.4  Fire Extenguisher System ........ccooccceeiiiiiiiiiiiie i, 122
4.3.3F § Security S¥stem . ot L N R 122
4.3.3.6 Thermal System (AC and Ventilation) ...........cc....comiuiiiiiiiinnnnns 122
B313.7 Eleftricity System ... S iii...............%.............EF 124
4.3.3.8 Telecommunication System-....... ..o, 125
£.3.3.9 Lightning [N e, .. e PR 8 L] 125
4 §AProgram fog TeCHESESERmiN ' | 5 | S —— | ............... B 125
4.3.58Ptogram for Dgcatiorrand=gite ...... .S gl ozeee e . M. 127

CHAPTER 5 STUDY OF THEORY .......oo i i e et e 132

5.1 Study of Design Accentuation ............ooouuueiiiiiiii it 132
5.1.1 Green Building Design . ... it 132
5.1.2 Precedent StUAY ........ooooriiiiiiiiee e 135
5.1.3 Possibility of Design Implementation..............cooooeiiiiiiii 136

5.2 Study Of COre ISSUE ...t e 137
5.2.1 EXPlanation ........ooooooiiiiee e 137



5.2.1.1 Advantages and Disadvantages...........ccccceeeeeiiiiiiiiiiiiiieeneeee. 138
5.2.1.2 Possibility Materials .............ccoooiiiiiiiiiiii e 141

5.2.1.3 The correlation between angle and Sun radiation with Double

5.2.1.4 Analysis of Thermal transmission and Solar Heat Gain of Double

Fagade System ........ccoiiiieiiice e 143

5.2.2 Precedent StUAY ............ucieiit oo it e e 150
5.2.3 Possibility of Implementation............cccoooooiiii e 151
BIBLIOGRAPHY"......._af.......... ool N B B 152
ABPENDIX . ... e el Ty 154



LIST OF FIGURES

Figure 1. Corridor Plan .........ccooo oo e 8
Figure 2. Open Corridor Plan ............ouueiiiiii e 8
FIQUre 3.TOWEE Plan ... e 9
Figure 4.CroSS Plan..........ee ittt e e e 9
Figure 5. Greenship SCOMe ...........eiiiiidiiie i 11
Figure 6. ECONOMIC GroWING .......oovviiiiiiiiiee ettt 24
Figure 7. SurgbayadMap ....&&. .. .. e 24
Figure 8. Surabaya Map with Trade and service location..............cccccevveeeennnn. 26
Figure Q¥ lile Mamsiog#l ower... L R 50 . .......... W, e W 27
Figurg™0. PU.Builging .......... 000 AU W ... e 28
Figug ¥1. RU Bulilding Concepl SEEF.. ., .. N Lol ... Koo L 28
Figure 12. Suara Merdeka TOWEN ................ccoo i it e 29
Figufell13. Electrigal SYSIEu. . . ... taf . - ol K. 1% 30
Figurg, 4. EleqivicalEnvITCNEIERINeT. .. . . e = L. ...t . 30
Figure 9k Genelalor . My,............. gl e S el S 31
Figure 16 3RUIMP ROOM ... 8 ... i e eeeebeneee gl ol eeeeeeeees 31
Figure 17. SewageiRoom.. ... .f....c....qm. . Bk BB Ll 32
Figure 18. Lift RO T8 e eeeeeeeeee e g i B 33
Figure 19. Outdoor AC-CONAENSOT wuiiii . i ittt ettt e e e e e e e 33
Figure 20. MaintenanCe CONAENSEN ...........iiiiiiiiiiee e 33
Figure 21. Fire fighting system ..., 34
Figure 22. Organization StruCture .............cccooviiiiiiiiiie e 37
Figure 23. Gandaria Tree ........ccoiiiiiiiieie e e 40



Figure 24.
Figure 25.
Figure 26.
Figure 27.
Figure 28.
Figure 29.
Figure 30.
Figure 31.
Figure 32.
Figure 33.
Figure 34.
Figure 35.
Figure 36.
Figure 37.
Figure 38.
Figure 39.
Figure 40.
Figure 41.
Figure 42.
Figure 43.
Figure 44.
Figure 45.
Figure 46.

Figure 47.

[ T0] o T T N == PP 40
BamDOO ... 40
Nusa INdah Tree........oooiiiiiiiiiiii e 41
Site CONAIION ....ceii it e 41
Site CoNditioNT ... 42
Site CONAITION 2.t e e 43
Main Entrance for accessibility .....ccccceeeiieeeee i 43
Sitey@Mtllle Bus Planning,..... - &... N ... NS 44
g Pedestrigm Plappisd®... <. . ™. ... 5 e B 44
Pedestrian walkways ..ol oo S R 44
Bike'Shogver ..........;\ S SR, et Ly 45
Electrigal Metering /L| ... W li................ % .............I. .. 46
Lux cgnsor planjiilSiee: ;" ... L - ... 48
WaterfiMeterin@RRIEnN Mg, ... ot PO 8.............. LK. 50
Rain Water HiSiSstun e, |5 | | S ——— . .............. 52
Fire einguisher==ns" ... el B 53
Ngn ODJERefTogrante e . g S 53
Wood Implementation .............cooo oo B 54
Example of Prefab Material ..., 55
CO2 censor planning.. ... e it e 57
Car stopper and Railing.......coooeeeiiiiiiiie e 63
User Activity Patterns ..., 69
Tenant-Meeting roOM ..o 80
Shared Workstation.................eueeeieiiiiiiie e 80



Figure 48.
Figure 49.
Figure 50.
Figure 51.
Figure 52.
Figure 53.
Figure 54.
Figure 55.
Figure 56.
Figure 57.
Figure 58.
Figure 59.
Figure 60.
Figure 61.
Figure 62.
Figure 63.
Figure 64.
Figure 65.
Figure 66.
Figure 67.
Figure 68.
Figure 69.
Figure 70.

Figure 71.

BO@rd ROOM .......oiiiiiiiiiiiiiiieeeeeee e 80
FIleS ROOM ...cooviiiiiiiiiie e 83
Workstation with Computer ............cooiiiiiiiii e, 83
DiNiNG TabIe ... e 83
FItN@SS Ar€a ....coviiiiiiiiiiii 83
Dining Table with person ... 83
Caisson FOUNAAtION .....uuiuuuuuiiiiiiiiaaneeeee e eeeeeeeeeeeeeeee e 88
Pilgg®Stam ............&... ..ok & R e, 89
Begllel Bearitrg Walles® . i, o R 90
Core and Facade Bearing Walls..................covummiiiiiiiinnceciiicee e 90
Self " Suppgirting Boxes il Sra i1l ... T ey Ty 91
Cantileer Slab.......| S~ S ............... 0 ¢ 91
Rigid Frame ant GEEC . -~ e LR 91
Green ROOf COMPONENLS .........cuuinnemmmmmmmnnnnnssennnnnneisennnnnnnnnnnneenseen 93
Grey Wigter SiSSutniie . || S — 1 ). 95
Rain \Mateg SyStemMEinst . ... i e e e e gZenneeeeeee o - B oo 95
Iqlid Wadle SySigm Gt . . S 95
StaMg. M......- 0 g cn e R 96
Fire Extenguisher System ... 98
CCTV System ... oM e e 99
ACCESS Card......coooiiiiiiieeee e 100
FCU SYSIEM .o 101
Electrical System ... 102
Telecommunication System ... 102



FIigure 72. ROD ....ooiiiiiie ettt e e 103
Figure 73.Conductor Cables.............uuiiiiiiiiiiiicee e 103
Figure 74.Ground ROd...........cooiiiiiiiiecee et e 103
Figure 75. Laminated Glass System ...........ooooriimiiiiii e, 104
Figure 76. Smart Energy System ........cccooiiiiiiiiiiii e 104
Figure 77. Diagram of Intelligent Lighting System ...........ccccooiiiinn. 105
Figure 78. Sun Shading SYSteM ....c.iuuiii i e 105
Figure 79. West'Surabaya Mapa.....b....obieee B e 107
Figure 80. South Surabaya Map.ii .. ... i e ae e ae e 107
Figure 818 Alternative 1. 8ite ....... .o il o i M 109
Figure 82. Panorama View Site Alt. 1. e 109
Figure 83. Alternative 2 Site ... .. B e B B 110
Figurg@ §4. Site CHNAitioR . Sl k. ...~ i et ... R 110
FiguieJo5. Spazid Site | MY, . s, .. .. SO L. ............... %} 111
Figue '86. Activity 1rog iEiu | |5 | | S — .. .............. 117
Figure 87. Green.Roof SegmentS . ...........odurcecmeiratseeeesflennioneeeeeeeeeedbodth e 119
Figure 5% BlectricalfSystom,.... et . S . 124
Figure 89. Telecommunication SyStem ...............eeviiieiieiiiiiiieiiiiiiiiinieiieeieeeeee 125
Figure 90. LightniNgI RO@mssssan. ... v ceeveeemneneeeeiiie e it B e 125
Figure 91. Heat Loss of double glazing ..., 126
Figure 92. Sun Shading...........cooeiiiiiiiiiiii e 127
Figure 93. Gandaria Tree ..........oouiiiiiiiiiiiiiiie e 128
Figure 94. BUNQUI TrEE .....coiiiiiiiiiiiieieie e 128
Figure 95. BamboOo Tree ........oooiiiiiiiiiiiiiii e 128



Figure 96. NUsa INdah Tree.......coooviiiiiiiiee e 129

Figure 97. Grass DIOCK .........ccooiiiiieee e e 129
Figure 98. Pedestrian .........couuiiiiiiii e 129
FIQUIE 99. PaVer ...t 130
Figure 100. BiOPOKi ...cvviiiiiieie e e e e e e 130
FIgUIre 1071, GULEE ...ttt e et ee e eeeeees 130
Figure 102. ChoOSEN Site........cccceeiiiiiiie e vt 131
Figure 103. Percentage of the advantages double fagcade ...........cc................ 139
Figure 104. Percentage of Disadvantages Double Facgade ............................ 140
Figure 10§. Matefial Properties .. it e . ... 8.8 0 8 142
Fige¥e 180. Sul=Pafii Diagram).i/ S S i ... e 142
Figure 107. Differences between Single Skin and Double Skin...................... 143
Figure 108. Solar Heat Gain at June, 30th (North orientation) ....................... 144
Figure 109. Thermal Transmission at June 30th (North orientation) .............. 144
Figure 110. Thermal Transmission (June 30th, 12:00AM) ............cooiiiiiinreen. 145
Figure 111. Solar Heat Gain (September 22nd) west orientation ................... 145
Figure 112. Thermal Transmission (September 22nd) west orientation ......... 146

Figure 113. Thermal Transmission-Double Facade (September 22nd, 14:00

PM).cooieen B et il 146
Figure 114. Solar Heat Gain (December 30th) South orientation.................... 147
Figure 115. Thermal Transmission (December 30th) South orientation ......... 147

Figure 116. Thermal Transmission - Double Facade (Dec, 30th) South
ONENTALION. ... e e 148

Figure 117. Solar Heat Gain (March, 23rd) East orientation .......................... 148



Figure 118. Thermal Transmission (March, 23rd) East orientation................. 149

Figure 119. Thermal Transmission - Double Facade (March,23rd) East

ONENTALION. ... et 149
Figure 120. Double Facade VIEW ...........ccoooiiiiiiiiiiiiice e 150
Figure 121. UMN double fagade.............ccoooiiiiiiiiiiiii e 150

XV



LIST OF TABLE

Table 1. Water Calculation ... 51
Table 2. Main User ACHIVItIES ..........ooooiiiiiieee e 65
Table 3. Office Management User Activities.............ouvceiiiieiiiiiiiiiiiiieeeeeee, 67
Table 4. Service User ACtiVities ... 68
Table 5. Leisure ACHVILIES .........coooiiii i i e e 68
Table 6. Score Structure Criteria...........c..vviiiiiiii et 92
Table 7. Surabaya Region and District..............ccceveiiiiiin i 106
Table 8. Sgbge Location Crifg#fa ...... e ... ... LK. 108
Table 946cre Stte Criferia ...... L0 S ... 0. e N 112
TaRlexT0. FCLU equiValent...... )/ SN WAL .............. 5.5 123
Table 11. Greenship Rating TOOIS........c...ccoiiiiiii e 132

XVi



	1.Cover LTP.docx.pdf
	2.LTP FIX.pdf



