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ABSTRACT

As fire escapes are essential emergency exits, an add-on program was
developed for fire evacuation path analysis, using building information modeling

(BIM). 2D information and 3D elements give BIM more useful data productivity.

Standards of building evacuation were studied, and principles for
analyzing fire escapes were summarized. Fire escape routes in buildings were noted
with usage analysis for functions, including the number of building users, which were
used for developing software prototype. Autodesk Revit software for BIM was
selected to develop a prototype to operate with the add-on program, assessed

according to efficiency of evacuation route analysis and usage.

Results were that BIM may be useful for architects as guidelines for
architectural design of fire escape route standards. These findings should help reduce
time and money spent on architectural modifications to meet the fire standards,
ultimately saving lives. The user evaluation results are that the add-on program is
effective in both analysis and usage.

Keywords: Evacuation path, Add-on, BIM
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an1Uiinasny, 2558)

Number of employees split by their knowledge/usage of BIM

BIM Capabilities —measured for sucess.

Awareness ]
B Knowledge

Active Users

130

150
134
114
o 100 :
- B0 2 = @ 4
50 d 4 50 g A 4 55
PR agll 4 s 3 4
ag 20 25 at 2 2 g :

‘om Ol <N | _ | | ,

14 14 Pugld >14  Ot-14  Mowld Dec-l4 Jan15  Febl5  Mal5  fprl5  Mapls  dmel

250

nmi 2.3 uaasnliunisldnaluladuuuiaesdoyaasaumee1nsiiiiudu. 0 The
challenges and the wins of Information Management on Cross rail at Farringdon

Station e Torres, A., Gomez, R., Martin, J., & Bell, A., 2015.

2.2.2 ¥ANAMINIUYBIUUUINGBITRYAT THUNADIAT

MshuveILuUItaeleyaasauwmaeins  Wunisadauuinaes
p1studelsunsunonfined Tasuuusiassernsiusenauduainesdusenausiig 4
Y9991 LU L Wil Uszg) sy Ssesdusenousing q veseras andudeyans ey
2 §iR uay 3 17 1y vun 3 Wus wazdeyaililinswila wu deyasu Bve 510 1Husu
Fauvuhaesasaunaenas agvniAvuuuasseaanientoyaasaumaianTy
Wiigudeyanatswesszsuy uananiuvusiassdoyaasaunaoiaisdeiinisadis

AUAUNUSATUAILUTIETY (Parameter) 5¥111989AUTENBUAN ) TULUUTI@DEUER 917
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Tamnsausuasu viothluldveldazainuazsings  Tasawnsolduvudiasadoya
ansaunAe1A1sld aeudiudasdnuasilsddunisldeureddasinimiosians ns
ponuUUTLFuLagMIDanUUUREssBealsanUdn, MdnTeideyarg q wwu nsld
WEINUSTIIVR Andssumnufeuiidananmsedingidilulueians Wudu nseenuuy
Tnssa$ravesonmsiagimng msdnvhuvudeaafieligFumuduiunisde ausians
waelasan1siu q adraase wardraunsatuuusiassarsaunaonasiuldiiieuing
n3we1nsluennns (Facility Management) wagonafinisneairsuiudgsorasieleinns

adusolunals 3IVAUNUAINTLVDIBIATUY

Programming w‘f_"_iw‘ T Analysis
.g < /\«

\E Documentation
[ ]
’H\ ‘% Fabrication
®  acnEct /

Operation and
Maintenance Construction
Logistics

Demolition

NI 2.4 WEARIVANNTVNNUYDIUUUTIADIUBLAANTAUMABIATT UAZVUIBITUAN 9 9
LNEIUBIAASH UINTEANYIIEVBIBIANS. 310 Building information modeling (BIM). 1ag

Lloyd's Register

[ '

lnsuuudtaesdeyaarsawnaeinis aziunisvinudiuduseniig

) o =l

meausig q MALTes ety anin Imns ffumnneaina visuinsgiisgnduie
iveslasanis szanansalduuudtassdeyaasaumeaeinns iudenanslunisindelunis
vhausgriamhenuing g WiAndeianaialunsdeastesdian vilrsendananly
NIYINNUYRMNMITIENY kagdzaansaansuyualdingliiudivedasinisle lngaiunse

Udayasie 9 lukuudiasstayaansauwmasinng 1Usediusinaineadne wagAuIu
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szpziantunisnease Tmdulumunaunisneasiendinuald wu Tuszeznaadadndiules
ANTUNTIVDIDIASANAINIUANTY HSULMLNEAowSIaduN1sulua Y wazliasisau

Y

pu 9 T ndulumuunuinigliae

2D DRAWINGS INTELLIGENT SPECIFICATIONS

3D VISUALIZATION

"
3| el
_____ I COORDINATED ;—'“

p——]
SCHEDULES OUTPUT  propucTioN DETAILS
QUANTITY TAKE-OFF CLASH DETECTION

NINT 2.5 LAAIWIAATDLUUTI0ITRYATAUMARIAS. 1N AUBUAURIYITW U3
NNNITITIMUUUTIAITISTUNADIATS SIS UUsEmAlne (Thailand BIM Guideline) auy
7 w.a. 2558. oy aupvaniufinaginlunssususiguiun Insaanduanaulinasy, 2558,

NTHNNT: WAFNTE.

2.2.3 Wiunsunldauluduudnassdoyasnsaumeaainis

Uagtuwelulaguuuitasseyaansaumalunuaadnenssusudung
avigwa Aumiieauee 9 Nsaanulin IMIns F3UmNN wazrdlgusng 9 MRgides Lite
Hglunisusganuaudie o iulusunsugenduisilannasiuld Gallognatendngue
AREaLY

2.2.3.1 Autodesk Revit Ingu3gw Autodesk

Wulusunsuuuusiassdoyaarsaumaoiais fiandin Jeans
d5uvandeains uagmheaudu q ieates annsahdeyaseazdenluldnuldodie
soidles annisvieudidou esanlusunsu Autodesk  Revit  finsvinufiasuasas
anans0Teuuuudnlui@ aulau sUdu sUfA waskuuaesaniii nanfe ieudle

aunilavziinalunnau lngazdnandoyadnluli
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AINT] 2.6 WaRINTNA9N15I991uvalUskNSY Autodesk Revit. Audutila 20 9.6, 59 210 13U

logusun Autodesk.
2.2.3.2 ArchiCAD lngu3en Graphisoft

Wulusunsuiiadisuuiugiueduuudnaeideyadnsaunaeins
lagausaasiauuudnaesa i luguuuusing 4 lade aunsaleuiuudnluli@ Mawdau

JUAU 3UGR wazuuuTIaeENlin Ingagdnandeyasnluda

AINT 2.7 h@nanitinaen1shaa1uvaalusensy ArchiCAD. Zuaudia 20 #.a. 59 310

http://aecmag.com/software-mainmenu-32/511-archicad-uk

2.2.3.3 Vectorworks wag Allplan Architecture Tngusen Nemetschek

D7 2.8 uanawitinaensidauredusunsy Vectorworks. Auduidie 20 9.a. 59 a0
http://www.hegra.org/ED S9%20INDEPENDENT%20VOICE/EDS%20INDEPENDENT%
20VOICE%209.html
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2.2.3.4 AECOsim Building Designer Ingu3ev Bentley System, Inc.

5] & [iEB[slel:le) | (Bine

2971 2.9 uanetiaenisldeuredlusunsy AECOsim Building Designer. dudiuiile 20 o.a.
59 970 http://communities.bentley.com/products/building/building analysis  design
/f/5917/t/104433

1 A v

TUshNSULaNARISWAALFIAIIAT SN BULNITITIIU WAENITTALAY

Tayanuanseiy ldauisauaniudsudeyaiuliegisauysal Milifauinsgiulunis

Y Y

i saunemsuiadudeyaseninaiy Usenounle 11nsgIunside uaziden

VOUAATAUNAUIZNOU UazAILUTAABITDY NUIBIUAN 9 NNYITDITIFDINITLATINN

e e

(%
J Y 1

adffuneufiusszslInNsuTadlasINIg 893515609 9 lunisdaiudeyananunvedasanis

]

MaglmdulUTuiendde wazazidonldlusunsugenawisle Fuialasanis wWevinlianuise

idayaansaumaninaluliusslovilunuddy 9 seld egraliusz@niam

Hinl=

Revit Navisworks ArchiCAD Bentley YEFE KLA

27 2.10 wansdndrugldnulsunsumendwadeing o Aldlunvuiassdoyaansaume
91A13. 91N The Perceived Value of Building Information Modeling in the U.S. Building
Industry. 1ney Becerik-Gerber, B., & Samara, R., 2010. Journal of Information
Technology in Construction, Vol.15, (February, 2010):185-201.
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MnMsdarvTteyafeIfudnduuugldaulsuns
oyl ildlunmsaiuvudasstoyaasaunaoinis asulsiin TWsunsu Autodesk Revit
fiannlnguTen Autodesk iudasesmarnidesanildnnugligeiian sesasnde Tusunsy
ArchiCAD Wauulaeus®sv Graphisoft (Courtesy of Journal of Information Technology in
Construction, 2010)

Alad G2 Crowd  Grid Wuddladinunuanuiiuvesgldau
lUsunsugansuafang q vudiauesulal laviin1ssiusiuaiuiianelavegldau
Wisuiflsuseninalusunsy Autodesk Revit uag Tusunsu ArchiCAD Tasaguinvisaesd
Anuianelasensidaulaesin eglusedu 4.4 30 5 szau Wit uelusunsy Autodesk

Revit fIT1u3uEULnNIUIKATY ArchiCAD

R reviT

i Rating

1 e v s

o et e S o —

ot s e e et s

Other

2 2.11 wansmsiieuiisuanuianelavesldanusenindusunsy Autodesk Revit

wag 1UsAsU ArchiCAD. 910 G2 Crowd Grid, 2016.
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2.2.4 WsunsueBulunuudnaestayadsaunaAeians

A5 ReulUIWATULESY @11150vinlalae 2 A% AN g ukUUNISNSHA

(Coding) wazkuuN1WInIN (Visual Programming Languages)
2.2.4.1 Ms@gulusunsunwuunisidnsya (Coding)

A9 08UlUTUATY AIEATYIABNNILADS HIBN1TIT8UNAINAIY
Juediunisidentiniuwl Feavaiu1saul1IEduLUU (Source  Code)  lunaaauuay
Uszanana Wensiageuinlusunsudilaannnisidnsia (Coding) Wu Iudulumudoulas

Aeudaansvselil newavilusunsuiiiseuTesumluussendldaudely onfaegneniwi
p

YU

NMTVI5U (11191 CH) wag AITINEANEE (1191 C++) 1Wun1w19

(% IS

gANAILNINIIN AW (1w O)  Alassasimsileuniadieadaiy Tdszuuriatoyaiuy
§

any wagldn1silguldednde Wausenia Waileandu 1BanseuIuns 13eing wavdi
diuusenau lay TUsunsu Autodesk Revit Tdn1w1 C# wazlusunsy ArchiCAD  T¥anwn

C++ Tunsieuldswnsy

int main()
{
int a
int b

5;
6;

if{a > b)
cout<<“First number is greater.”;
else
cout<<“Second number is greater.”;
}
AT 2.12 Lanainog1ansilgulusunsuuuunisiinsig (Coding). #uAuila 10 W.8.59 1A

http://www.slideshare.net/aliasgharmanjothol1/computer-programming-lecture-01-02
2.2.4.2 M5 gulUsunsun1¥1InIn (Visual Programming Languages)

Jumsi@eulassadauuuiionlss lnevinenudiugase (Node) Tu
N3LWRNABNIYINNUTBIAENIRBINTS Beluusazyasie (Node) azilAdayaitn (Input data)

Y

wazdinisdsean(Output) lUgsasio (Node) sialy snsiagay
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(1) Dynamo

Juedesdlefldlunsimulusunsuasuiianusaldluluswnsy
Autodesk Revit way Autodesk Project Vasari (Usunsusenuuuenansidedu Tneusm
Autodesk) Bsflmmanansalunisianisiudeyalunuudiassansaumeeiats Tavanunsa
wansdayadNLUUTIaetanI A lunaINaIeFULUY LU LUUANS1S (excel) wara1unsain

PoyauulUesgsilususng 9 Adeansle

9ALAUTBI Dynamo  Aoaunsausuadinusiasu(parameter) 1ol
nanlAeasamRuAA1RLUSHIU Dynamo  lUFaluudaesasaumnee1nns tnedinsly
11w Python Fadunwnilsluniwireuiiunes sauiunsi@gulusunsunieinin (Visual

Programming Languages) {un e mantunisideu

Har
+ 4+
N . G
A-P=__ G

U = | . ]
S 1_‘%! .‘..' /J

. g
p uI]|]I]|]

i 2.13 uanan1seeriadoyared Dynamo. duaAwiile 12 w.g. 59 310

http://www.theprovingground.org/2015/12/updates-you-may-have-missed.html

Mumvber

Humber

AT 2.14 L@mandnn13vn91uYe9 Dynamo. dUAULLD 12 w.8. 59 910

http://thaibimpro.blogspot.com/2015/12/dynamo.html
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(2) Grasshopper

JulusunsuaSuadrevinnisldauadiedu Dynamo ufiguiuy

| a

usgnteuianlglunisesniuy Parametric Design  Mivsnedsnisenuuunly Algorithm

Y

& [y [y} [ 1 Y] L3 ¥ Y & Y] o d'
PIDANUFUNUSTENINILUT warasnusenau Wunlgdudininuanisilasuwlasvad
lassasimasuadnvesandnenssuuazaiusaniuy uazsingnldlulusunsu Rhinoceros

3D lneuS®eN Robert McNeel & Associates

etk PR
Fie E3t Vem Cune Sufoce Sohd Mem Dmenmon lrdomn loot Ansyee Aender fancs Help

P B4 ew Omiy e e
Commans: Paraes | hisna S

s (e S Vot Yl Tk G ST sl [ B OB OO PR B O S H S8
DEESFxD0~f + 2502 5H= 7909000 g 3:3 g‘ggu g e L
T T ST

S Al -H-e-u 209 30 0

9 68 e 3] Pued W84 ] Con (] bt = Po ) Ton 7] Oumd et 7 et ] et (] e
GPune | x4838 | ysmez | 1000 | e Wosme Grasnap | Orne Flanar

A7 2.15 uanantnm1sveslusinsu Rhinoceros 3D Way Grasshopper. @UAuLile 12 W.u.

@ scrorecorpine This s  bisl version

59 970 https://www.youtube.com/watch?v=CN-iSBSRxrg
2.3 9Aseliieatas

231  ms@sulusunsuasulunvudnassdoyassaunAaInls wwanis
AAIITHDIANT

'
1 a

\osnuuudiassdeyaarsaunaeins ddeyadie q tAerdeady
Tnssnsvsoonmstu @ Sambenuiiiedesavaunsailuldinset ieusslonil
nsusmslasenseely

K. M. Kensek (2014) Uszgndfldau Dynamo fumssuduasaraiuuay
Unafeansuelasenled 91niiesiui(sensor) lnsfmuauasiingauiunisldau
Tuenans mdeadaiminzaunazyuadnusiaiuparameter)  luvudiassioya

AN5aUMARNANS LalE1ANSUTENEANEIUY tneldwaasssuvnd
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277 2.16 wansniou-vds n1sUsuAduysiad(parameten) Tuuudraesdeyaansauimne
91A19. 9710 Integration of Environmental Sensors with BIM: case studies using Arduino,
Dynamo, and the Revit API. University of Southern California.School of Architecture.
Los Angeles, CA (USA). It K. M. Kensek., 2014.

Yang Ting Shen wag Pei Wen Lu (2016) sanuiuuilaenainis(facade)
Tduunfnuuuinaedeyaansaumae1ns nunsusendandanu lagesnuuulmudenainns
iwdeulmlfnuanimuinden uazanunsamuauAdLUiaIu(parameter) H1u dynamo
iousurundeulanuaningiednia iy lugguun Yeutiaayliilagn oaiuay

gaunilluenans

9

2 2.17 waman1suuAadaudsiaiu(parameter) iiseenuuuteada. 910 The
Development of Kinetic Facade Units with BIM-based Active Control System for the
Adaptive Building Energy Performance Service. The Association for Computer-Aided
Architectural Design Research in Asia (CAADRIA), Hong Kong. 1n® Yang Ting Shen ay
Pei Wen Lu, 2016.
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2.3.2 A5 8ULUSHNTUNIABUNLMBSIIND AT IZINIanTl L

dignsnl landnd (2546) Anwvnagiaunlusunsunoufinmediiiedas
Faesaniunisainisviilnlueiasiaenislddulaniln lnewaulusunsudunuuniels
anmuwindenvesssuulfuinisvesiulaid(Windows) denldlusunsululasyeny Juaa
WaN 6.0 (Microsoft Visual Basic 6.0) lngnisldmauiiamesiunisyisdiassaniunisainis
viflnluennns iletelunmsussidiunazisiouifisussansamlunisssuedldorasesn

na1staenstadulandln

O TR e e

AINT] 2,18 BAAIEIUES 19LUUINADILALAIUTIADIFUNITAL. 970 LUTHATUABURULADTLIND

Hredraesaniunsainmniinlueiasiaenisiaduleniiln lne aignsel laggnd, 2546.

vanmsiauntseenidu 2 dude druairsuvudiassfianansaaiig
wazuAlyuuudiassermslamuiifoonuuudednis uagdrudiassaniunisainil ey
vhaulasimunsiuuglderaisuazdudiunis edrassaniunisainiswiluesnain
91A13 AivtanTsuNaTY Faaziideya Fovies Srurunuitegluusazies uazinaniioan
Mnesin q Taisdruvessulanilwluyndudie Tnemuanwavesdeyaaziendu 2
dru fio nsuansuuwiuiinnelulusunsy ansnsaviudsud Yinnsduin wazazuansaa
asuunihsananaaldviuil waznisuanauuvasuvseUsziliuna tnsazihdeyadildainnns

Awniluuandlusuuuuuiudeniny (Text File) wiethlu@eunsmiSeuiisudeyasald
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Totsl Pepie D12 paogl terbaminete |
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i
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1l

A 2.19 UanmMtNIedIuNIsuNanIsaesEnIunsaluuriuiiniglulusunsu. 91n
lUsunsupsuiawesiietisdnasanunisainisvilnlusinisinensladulandl Ty oy

NIl LN, 2546.

7l 2.20 uansradeyadunuuuiiudaninu (Text File). 310 WWsunsupsufinmesifiets
Tassanunsainianilnlueimsinenisladulenil Tne aignsel langnd, 2546.

DI UI9A (2546) AnwharialunlUshNSUABUAILABSNDTI81804
annun1sainaszrvazUsesiiunisnilinniglusnns IeewmunlusknsuAauRmasd sy

an1uin Mzdwesasiiadienianidlunisvilnlugienisesniuy srudsinananadnslu

' v
a a =<

Bowrafiiintu 9nn13danauaryiuidsundauludnuareng 9 Wun1ssiaes
anunsaifiAndu LﬁaéﬁaaﬂmﬁugﬂLmeﬁmwmmiﬁmmzam
nsviuvedtusunsuaglduvunesudmsuniseenwuunaziuin 49
auntumelalusunsulalasvensi Svaaudn (Microsoft Visual Basic) wazdiuvesiuiiald
Makazuansnw aulasagsinisdenlndainlsunsy AutocAD  andulvildey
SmunAie q leud Awesies Arvesdulandln wazdwommaiunilimualusuy
wlau ntulusunsuazynsiuInmaIildannsiunasig 9 NNSHANINATYDI
Toyadzannsanandld 2 35 fis wuusanwwariuiilulusunsy uaskandlugiuuuiludoniny

(Text File)
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e B
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vanfilfiinma (wrfl i)
Al 1

carurwivies
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T A

" Bsosniidtu 130w
la Ba o8l s el bl fevn = v Yok
. P

IassdnIuNIsaATITiLazUseiiunisrilinigluennis Ine 9ru wed, 2546.

i [ Design Result - Notepad

rFieEl:th\ﬁMrﬂ-

IfUNAMSaINULY

fy [F——— 1533333553333 %)
dufina 67 86
Fansalufias favdinlulssusn
A iunm 14
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sevndulufag 1944
sz eewignliu w Comdo T

venflEndlwaanainfias 4
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33

T 2rrrINIINIY
Hufifan 13017
:1 Fancsulusas LY (v
Frerea
mrwniausegas 1
| smnduluiia 2268

szaemandulwComda 1345

vinfilEnillsaannanfias 142
vl EndlwErlulandlv 6

>y

ami 2.22 wanwatoyailuuiludoniu (Text File). 910 TWsunsureuinesifiotay

FapsanIuNsanATIEIkarUseiunsuiinnanglueians Ine 8rdu wided, 2546.

2.3.3 mslnuudassaudnlun1siasigiduni il
TANG Fangqin Wag ZHANG Xin (2010) 91aesnisuillnlaglduuudnass
anufie Toeld GIs e Tauszavnmmmilnaesesnns Tnefvuamfulsainies madiy
T3 Julandlvl wagniseonmuaisu Tusunsuagyinsudunamilnoiniesing 9 way

ajuna uansdwuwagsdumanilly
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Server Control
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I 2.23 udnenTiaeuandNg. 900 A GIS-Based 3D Simulation for Occupant

Evacuation in a Building. 1y Jiyong Jeong iLa¢ Ghang Lee, 2010.
Chris. W. JOHNSON lamunszuudnaesnisuillnluwuudnaesauiia
Welssliupnuidsadessiu Usenaudumsiiudeyanginssuvesygldernsainnisdeuni

Tl TngagunaveInsenenAueanaINeIns IATIERIINTEULIA

=Bl

S Man

nnnnnn

2 2.24 wanatihaensldau. 210 The Application of Computational Models for

the Simulation of Large-Scale Evacuations following Infrastructure Failures and

Terrorist Incidents. ka8 Chris. W. JOHNSON, n.d.

2.3.4  maPsulvsunsaaialunuudnassdoyassaumeainis ey

a ¢ [ 4 l
Aaszinganunsuiln

Jungsik Choi, Junho Choiuag Inhan Kim (2014) laWaunszuu
mmaaumwﬁiv@ﬁugm dmSUeIA1TgIATIAITVUIA LAY 138041 InsightBIM-
Evacuation Imaszwﬁgﬂﬂ’wmﬁﬁumazamm asIvasUszuLifeafunsuilnvesenans
3 uona Fail Aneinnadenveamiaesnainens, AATIEVANIRNLAY LAy ATIEIL
ongniiimualsiiivn 30 %guﬁm%’ummsqq NUUVUTIARIVBLAAITAUNABIAT HANTS

AnszianinearegluzukuunIw XML (Extensible Markup Language) Aiuniwimiafild
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Tunsuanaadeya lnen1w XML asiuiadeyanazlasiasiwesteyaiuy 4 Jaduniw

WINTFINVBINBINNABUNIARS LilelWanUlin wIedvedlaTesnsunteyalunsivasy
ANUaBnfgYevNgeen Srvignildy uazn1senemn

i - o Tower BV modeltg

> [ey——
W e Veepen LOOE Emomtion QIO faegy Fep

BIM Model View 1

Property Information
& Pre-check Results

LT Evacuation Regulation Check Results 3
e = ]
2] 2.25 UaMNN9uanINaved InsightBIM-Evacuation. 210 Development of BIM-

based evacuation regulation checking system for high-rise and complex buildings. lag

Jungsik Choi, Junho Choi tlag Inhan Kim, 2014.

BIM Review through Development of Check Result of Quality Control System in
Modeling Quality Control 5/W APL Super-tall building
ki |m£vacumncnecnmmuemsuper-mnmdng‘
| -
f e szl XML 7
7| Aatysisof egress. " J E
e = 4
lidity Check of  Analysicof ¢ — Check Results
Ev:’:u:;t::ynckggm:tlon Emergency Elevatars *" l i m::dﬂ = ! SR
m— NEEET: anw amaw 1
 sfetyzone "" fo— | :_ g ——— |
Check Results and
Modify the Model
> Evacuation = - Applicable Report Results
Regulation 3 Criteria

!

- ¥

MM 2.26 UARINTTINITITBY InsightBIM—Evacuation interface. 310 Development of

BIM-based evacuation regulation checking system for high-rise and complex buildings.

Tng Jungsik Choi, Junho Choi k&g Inhan Kim, 2014.

Uwe Ruooel, Puyan Abolghasemzadeh way Kai Stubbe (2010) ¢
d1aesan1unsaliiiedivenenAueanaNo1A1IAnnaslnd Tnglduuudiassdoya

asaunaen1s  way walulaglanaiiou (Virtual Reality #3e VR) lunisuanswa i
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Wmthddeneaedld tiednassaarunsalindsdudlueiais wagldngulnisnudunis

(Routing) tievaaiduvsidululinguszaudeaznilugdanuimiu

| I

Quadsees Straight Skeloon

DI 2.27 UEAINEUANITVIEUNIN. 210 BIM-based immersive indoor graph networks

for emergency situations in buildings. a8 Uwe Ruooel, Puyan Abolghasemzadeh Lay

Kai Stubbe, 2010.

"

27N 2.28 uanemNduRuSs¥Ing BIM, VR, Routing W@y Graph network. 310 BIM-
based immersive indoor graph networks for emergency situations in buildings. 1ng

Uwe Ruooel, Puyan Abolghasemzadeh g Kai Stubbe, 2010.

[y

31U

o

Huaue Immersive Safety Engineering Environment (ISEE) Tu
sUWUUYBIMUUTIaREuild Mrunslduuudiassdeyaansaumeeinns lunismiduniand
I Mg dayanisteuntlnaseigldenasaglududunisiu Inslinguinsotievasdunis

(Graph Network) tiednassaniunisallunizaniy
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Model Tu BIM Model
Number RUIYLATNDY v
Name Hoviog /A
Level %u v
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Door Exit A1AUVNNEUDIUTEAVDS v
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3.9.1 Afil&a7n BIM Model

(1) Aundeuszavias, Auntalszaneeen, vungavdsen

Room.Doors tHuilendunilslu Clockwork for Dynamo package
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Room.Doors

—— (OOM > doors
—_—{ phose >
List
«8 List

B M _Curtain Wall Dbl Glass | 1825(
20 M_Curtain Wall Dbl Glass 19641
20 M_Curtain Wall Dbl Glass 1967
30 M _Curtain Wall Dbl Glass 1968

p «ILlist
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T0 @915 x 2134mm 150403

20 @915 x 2134mm 150461

31 1830 x 2134mm 150584

@0 M_Curtain Wall Sgl Glass 1515
50 @915 x 2134mm 152378

asez e 72

Output
> |deors

unknownltem
Code Block

t.FilterByBoolMask(doors maskl) ["out”];
FilterByBooliask(doors,mask2) ["out™]; :
doors_all = Flstten({doors_from,doors_to}); >
5 |rooms_from = List.FilterByBoolMask(fromrooms,maskl)["out”]; >
e rooms_to = List.FilterByBoolMask(torooms,mask?)[out™];

D00 RoomE in |rooms_all = Flatten({rooms_from,rooms_to});

doors_from =
doors_to = Li

door fremicen matches = rooms in.Uniqueld<l> == rooms all.Uniqueldez»; >
numrooms = List.Count(rooms_in); s
Lt oo doors_rep = List.OfRepeatedIten(doors_all,numrooms); 5

ist.FilterByBoolMask(doors rep,matches)["in"];

209 3.10 wanan15hauandy Room.Doors

(2) A6 ¢ VB9BY (room)

Door.Rooms LuileniTugounduvad Room.Doors nan@e Lials

= J 1

UuUsERvies (Door  Exit) ausazu1u agarunsadeounduluiiiofisdsiing q annviesiuiu
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unkr

ReturnListOrSingleValue
S » |fromRoom

door : FamilyInstance >L

seq

Tum Into List

unknownltem seq

Code Block

seq[@]; >

seq[l1]; >
Do

seq[2]; l

seq

ReturnListOrSingleValue Qutput
unknownltem >

seq

ReturnListOrSingleValue Output

» |roomCount

unknownltem

seq

2909 3.11 k@nINShaURanty Door.Rooms

Ref. code: 25595816030166JZE



49
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Node Uszgn1sean

Curves.ShortestWalk

rk > Shortest Walk CurveMetwo

27097 3.12 uanemsldeuilasdu Curves.ShortestWalk
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||~ Graup parametoruner: BEe e Phase Created  New Construct...
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Tooltp Desatptan: Ekctrca Fcures Phase Demolis... None
<Na toult destription. Edit this pasameler to wite a custom tooltip. Custom toollios have ... Emcursge 2 :
{ | edt Toomip... . Chack All Check Nane Data -
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(2) N158319 Parameter 8M5UAI9IUIUAULAZAIAIUNING

\Junisasns Parameter 38l dwiuldrvugiudoya dduneu
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(Doors)

Ref. code: 25595816030166JZE



53

Parameter Properties M
Parameter Type Categories
(@) Project parameter Filter list: ~ <show all> -
(Can appear in schedules but not in tags) [Hide un-checked categories
() shared parameter O Communication Devices ~
(Can be shared by multiple projects and families, exported to ODBC, and 1 Conduit Fittings
appear in schedules and tags) U Conduit Runs
B Conduits
4 Seledt... Export... U Curtain Panels |1
O Curtain Systems
J e Bl 5 Curtain Wall Mullions =
R 5 Data Devices
A= [_nNatail Itame L
Density Node ) Type
= I Duct Accessories
iscipline: @) Instance
Discipline: g O Duct Fittings
[Common 4 O Duct Insulations
b . @ ' o 5 Duct Linings
p Type of Parameter: #) Values are aligned per group type
= U Duct Placeholders
| Number b Values can vary by group instance O Duct Systems
Group parameter under: & Ducls
S = 5 Electrical Circuits
U Flectrical Equipment
Tooltip Description: g Electrical Fixtures
i <No tooltip description. Edit this parameter to write a custom tooltip. Custom tooltips have ... . Entourage ad
Edit Tooltip... l Check All ] I Check None ]
. Add to all elements in the selected categories I oK ] I B ] I Help ]
9
E - —

A9 4.4 UAAINIIE3N Parameter "Density

Node"

nuugldnuagasansendudldnuluusiay Node iy

Uszaviosla lu Parameter %811 "Density Node" uagnsenarunitavesnmillnuuyseg

willWl Tu Parameter 7 "Emergency Width"

Properties x
n M_Single-Flush il
o] 0915k 2134mm
|Doors (1) - | B8 Edit Type
Mark 126 -
Phasing &
Phase Created  New Construct...
Dhaca Dacacke Macs
Data 1
Exit Type Room Exit
Density Node  10.000000
Other
Head Height 2134.0
Hinge Set
Lock Function
Egress Hardware |
Claser il
Stop
Kickplates
Hold Open

29 4.5 uaasn1slaAinunutuuly Parameter "Density Node'

(3) M38379 Line Styles iwafvunaniagvaaduniamiln

@379 Line Styles UuWAU Manage > Settings > Additional

Settings > Line Styles > New f3%®l#n33iU%8984 Line 719¥@31991n Dynamo laglu
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Detsil Level Madim = reates or modifies line styles.
Parts Visibility  Show Original é Line Patterns You can anly create line styles in the project envirenment. In the
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= Lines 1 W RGE 000-1 | Solid
<Area Bounda_. 6 W RiGE 128-00( Solid Mew Subcategary o 0
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