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Abstract The purpose of this paper is to provide an understanding of building systems and to propose
methods of building system analysis and integration. Building components are classified into four major
systems; structure, mechanical, envelope, and interior system. There are 11 combinations between major
systems. Three integration modes(physical, visual, and functional integration) and 12 integration strategies are
proposed. A case study of Richards Medical Research Buildings designed by Louis I. Kahn was conducted
from the perspective of building system analysis and integration.
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eglom A A" T X|(Site), F-2(Structure), 2]
(Envelope), AJH]2(Service), AW (Interior)2] 572 L&
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F) AlAE 2k S: Structure System E: Envelope System

M: Mechanical System | : Interior System
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3.3.1 E2|& S&H(PI: Physical Integration)
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3.3.2 A|Zt™ E8HK(VI: Visual Integration)
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%) PI = Physical Integration VI = Visual Integration
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=4, ‘AB|AE H= T (served space)’ @} AH|AE
= B7Kservant space)'®] £2]2} o|9] A% Feje} 7
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£Y
filo

[& 4] AEAAY 53] 2d 9
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BE AT i a4 0B ARIENS FUoE

Holl Ao &,
AR, F4e] AIAEIE FACE AFFES HijA|

SHL AIZEES B W AR wESHstel A
2ol o 24 gols A,

A, AR el AL 7150] A gl oE B2
ol APEEL A,

AL lg7hel Al 2 AdAlstudios for
science)& 93] MG 72Y TS ALlsie A4
o] Y] W mE} oReAe] WE 4 YRS 9 vh,

12 72 HEAAY 24

421 & AAH

Z4] AH]2 EF9](central service tower)Q} A3Eo] L
2= ZPPAE FI2E | Y(precast concrete frame)
Ali@&i whSolT). BT EdE A AgoR

BASS Tl WEoAT S50 HYA

#:‘H}i zgEglon] Az A QS shstol(post
tensioned) LHAJE] QI 45 feet(13.5m) x 45 feet(13.5m)=
719 BAE B AT 2 g Wl 2744
Z 87)19] <F 86cme] HFEjQ] ZE|7|AE AT E 7|5
£} 3 feet(90cm) Zlo|o] LEFAE, ZE|AEY A E3
YE dH|dld EdA TH Q(precast, prestressed concrete
Vierendeel truss frame) O 2 o]Fo] &} A3l HHLe 9
7] 15 feet (4.5m) x 15 feet (4.5m)2] HAIAH O 2 1}
HAH, 979 HAEES ThA] 4719 A2 A
O 72 FHETH4] vl o|ieF FAPE SHHE o]
FojHr}. SUAHIA B L Q1 AF Ao OIEL A4
FEE ALt Holli= g e At 17 F2&
Hi71E 9Igt et so] & A ZAYE Fx=E
AIPA L 28 1t 7”41/\65-4 FAER] @@‘%i
upzbateict. L2 7|&AHe] Komendant7} Za|7fA
2 A|2H9] AL AlFol| A Y] HREA] =9 Z‘H%‘é
worom rxelA Yoy ALl Keast & Hood”} vlj7]
E9lsh Aak, 7% 58 dekck

(2% 1] 485 FeAsw BE 2 a3
o]u|z] £*]: Keast and Hood

4.2.2 MH| A|AE]

HulAsgle ABe] Fris Yuo)H At Az 4
AL 7HAH 2= Stk S| AU AEF(servant
space)E FHLOZ AFE(served space)S HiX|BI L
m A A(served space)o]| 4] WAYsH= vi7|7FAE oA
3] welar] 919l 2 ABE F9lol <o) Hole 57
eF9)servant space)& HIZIBHATE. AT B/ FA

HIAEFR] ] H&of QL= 4709 =7 EFJY slof Al
g WolZo A A HESAS FRAN7IA] SRttt
Juke  ypyEeko]  FxHMAl(variable air  volume

system) O 2 FFAH|AERQ]of|A] ZF AAE HAg 2
w0 gie] 717k FE AP e uet »
Z21Q] 245t 7] (hot water radiators)7} A x| o] U=}
& Feoh 72 AgEe] ARels 2} gtobd o
5 2 Z 231 =o0]Z 712 F7Kcrawl space)
AZ Pz EdlE|o] Q) o] Z7HS
AFZEZHE 7+ AR b,

H] 5o] AZHHs]

HEH =
SJeE =
3718Y ==
[33 2] 7155 AYIAERY tholoj 1y
4.2.3 2T A|AH
7He A=0] PHAA A 319 4 dEE A
£ Fejo} ojujol SAAIA HEact AHIAE B
sHe B HMER tigEo] £4 Bz 257 ’6‘}‘21
AP s TR 025 inch £79] FHe9 o
2 vpghslo] YREztel Wit 29-g AFFh @fggo
ou mefAE arE FRALNT 2o} o

3 71 o= 10cm
o 1 inch F79] tjjg|
4 28] GRlck el Be Al FT fel
2 2 wHEs A
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[O8 3] A& 3 A
olu]z] ZX*|: Louis 1. Kahn, p.123

424 HUf AAH

PR ofat e 7ol He] AR ABES A4}

21 o] Fogol Aulaziolel BES 91473 o
Gl Aol B4 glo] HolAl whale] Antaolgict.

A, B ols7ie FARI 4@ Bt of
LA studio)z} Zoto FHehz 7he] WEL TA] Ho]
AR A As A S g S AN
o 715} wA), Au] Fgkol 4B Fuigeld £4

Fdo] fEl= vigE wAPe WEYHe fxE T

HAAA stch 2AYE E2S v & =
of AMgBIT ZeFfAE Eae|E LA EHe

ML sl o 29717 5 ol AlsgEe] Ay
Apo] kA2 2 B 4 g sheck shAgk Tt
Apgo] YRFIE BBl Ag] AASIAA Q17
AFFRORHEY Agolt WAR I3t BAZE 4]
7] Aapshgon, Rolrc Ay Ae] kg A2gs]
o Aol WX o] Aol ASHA ek A IS
ABsIgTHe Hie WA wect,

[33 4] 3 FE2ATEHE AFAHRE) AR
oJu]x] Z3]: Louis I. Kahn, p.119

4.3 A

4.3.1 22|x E8HPI: Physical Integration)

H

AH E35 HM

O odg b |

qm
’

il
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Vg FRe R

#)2:9] o]
E313te] of

BAL wzeln wud =
e duEa 4% Wne gu=
olty. 8 A A®Y] FF /F2 3
A AIZE] B 'S + M + Tolo] EelH Fake] A5
He A 9] FAolA 9] S (overlap)y &= UpEFITE
THE AR ALHES FRAILHY Bt SefjH,
71A AR A ARle] HE, M7, Astemald St
AYA| 2] AP} 2P A AFolth o] 5 Al AJAF]
o] 3 5507 FA|SHH 'PI (Overlap) = S (truss+slab)
+ M (duct+conduit+waterline) +I (ceiling +lighting)'©]t}.
AR A& FEo] o]FojX thE HELS AFEEY
AY 3715 wi&Estr] flsto] AFA vpgol nfAgt
2] AuA B E2 4 A E] AlA"9 sy 7]t 9
TA|AH O] oS A O] =4 FIhO 2 FEBFA
t}. o] Au|A BHE2 AT Fx24Ql sy &
g5 Ag ddsiA genz = AAHY F7 43
2 27 Al2E ROl M + E'oln] &2l T AR
712 ko] A FEjek 31 W 7 AlaHle] B
YA (Unifyy 2 JERTE S3E AR AAEE 3E
3l 'PI (Unify) = M (exhaust) + E (wall)'o]t}.
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4.3.2 NZt™ SE8HVI: Visual Integration)

AEolrs Hde] uidd Exfaet S 9)
ey ZIE HR7E AFAY fE3 2 2y
At FUet WS o] R H wiIgl S o|RER
TS YA 2719 BT} A= ThE Al
Ho] 2258 UE 59 YT "ol o=Foz
Z)(Arrange)'sto] A|ZHAQ1 E3S o] FTh 8 AL
o T 3 270 2" F S + Eolm FiE
A A AE>7ER] &S 'V (Arrange) = S (trusstslab)
+ E (window+wallyolch. AufelAl= vietat yie)e]
NEes e 129 Yt v 5 (Material) 5=
AR A AZHQ) Eake ol EakEl Al Al
288 FESHH 'VI (Material) = S (truss+slab) + 1
(floor+wall)' o]t}

4.3.3 7|s™ EgHVI: Visual Integration)

A4 F3to] mf W] f-54 A 3 4 A
T2 92 Z2o] B(open floor plan)S AE5t% 1, &
o] 7153 el g4 (flexibility) S SR E}7] $J5ko] v
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