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Abstract

Building Information Modeling (BIM) technologiese ssteadily gaining ground withithe
International sectors of Design, Management and ConstructionTethnical Pjects,
suggesting revolutionary methods and tools. The double purpose of this dissertatioa is
theoretical overview and presentation of BIM technology, and the examinatibithe
practical issueand the value of the implementation of BIM on Large Infrastructure Projects,

such as dams.

To begin withBuilding Information Modeling has beetefined and describedlhe value of
BIM for Project Management, Design and Construcas well as the profits of its use and
the changes to the entire project deliwerprocess that BIM is proposingpave been
analyzed. The most important elements of organization of BivVie beerexplained. What is
more, the level of international implemeation of BIM at the present mie has been

examined, both for Technicafdjects in gneral, and for InfrastructurerBjects specifically.

For the practical implementation of BIM technology on hardfill dam construction, a Building
Information Model has beeffully developed using Autodesk Revit. The dam examined is
Valsamiotis Dam in Chanighe implementation of BIM 4D, that is to s#élye incorporation

of a time schedule to the project, has been attempted using Autodesk Navisworks. For this
purpose the ReviB.l. Model has been linked with Navisworks, so asréate and simulate

the time schedule for the construction of the project. Finally, BIM 5D technology has been
implemented by extracting quantification elements and performing basic cost estimation of

the project in Autodesk Navisworks.
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BIM LEVEL 2

Home About BIM Level 2 Standards Guidance

CLIENT
or ADVISER

Welcome to the new BIM Level 2 website

We have developed this resource as a point of reference for clients,
designers, s, trade i s, maintainers,
operators and users to understand how to use Building Information
Modelling (BIM) and data to improve productivity and reduce waste.

Work has been undertaken over the past four years in a joint
Government — Industry Working Group called the BIM Task Group to
provide Standards, Guides, Case Studies and shared experiences to
help all stakeholders with their BIM adoption Journey.

Over the next six months you will see the final documents and
materials launched here starting with the standards. There will be
regular updates through to the autumn of 2016 and we invite you
to keep visiting this website to see the new national and
international guides and case study materials,

Read the BIM announcement press release.

¢3_1\1h_‘1> ! - oo

>"h ¢ v

T owar

Tools Events Glossary FAQs Have we got it right?

“Standards play an
important role in ensuring
the wider adoption of BIM
technologies, processes
and collaboration by
ensuring that the same
accurate data can be
accessed throughout the
supply chain."

Mark Bew, MBE

Chair of the HM Government BIM Task
Group
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B File Edit View Insert Format Data Tools Add-ons Help Al changes saved in Drive Commants
&S e AT s % 0 .00123- Al 10 B 7 5 A. %.H-BE doj+- coEHMY -3
ExtObject
A B c D E E G m H 1
a ‘ | | | [ |: ExtObject
Name Ci y CreatedOn TypeName Space Description | Extldentifier
2 Bath/Shower-1 mariangelica.carras| 2011-09-27T1¢ Bath/Shower B204 M_Bath Tub:1525 mmx760 mm - Private:1525 mmx760 mm - Private:582531 A ifcFlowTerminal 2h405XiTB3ASBX7wSkidb
3 Bath/Shower-2 mariangelica.carras| 2011-09-27T1¢ Bath/Shower A204 M_Bath Tub:1525 mmx760 mm - Private:1525 mmx760 mm - Private:582924 | A IfcFlowTerminal 1YLPoi73z0fvdanmaXQqreg
4 Boiler-1 i carras| 2011-09-27T1¢ Boiler 8205 M_Hot Water Boiler - 59-440 kW:147 kW:147 kW:557516 A IfcEnergyCy 1jQ i 3FISi
5 Boiler-2 mariangelica.carras| 2011-09-27T1¢ Boiler A205 M_Hot Water Boiler - 59-440 kW:147 kW:147 kW:530072 A ifcEnergyConversionDevice 1ZpBelQPb2291uXg6Q1dzy
6 | Cabinet Type A-1 i carras| 2011-09-27T1¢ Cabinet Type A 8103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm;155153 A IfcFurni; OwkEUT1wr1kOyafLYdvyM!
7 Cabinet Type A-10 mariangelica.carras| 2011-09-27T1¢ Cabinet Type A |A103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm:1562487 A ifcFurnishingElement 20Bremyk58NupXoWOHUv
8  Cabinet Type A-11 mariangelica.carras| 2011-09-27T1¢ Cabinet Type A [A103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm: 162488 A IfcFurnishingElement 20BremykS8NUpXoVOHUY
9 Cabinet Type A-12 i carras| 2011-09-27T1¢ Cabinet Type A |A103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm;162483 A IfcFurni; 20| OHUv |
10 Cabinet Type A-13 mariangelica.carras|2011-09-27T1¢ Cabinet Type A [A103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm: 162493 A|IfcFurnishingElement 20Brcmyk58NupXoWOHUY |
11 Cabinet Type A-14 i carras| 2011-09-27T1¢ Cabinet Type A |A103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm;162495 A IfcFurni; 20| OHUv
12 Cabinet Type A-15 mariangelica.carras| 2011-09-27T1¢ Cabinet Type A |A103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm:162496 A ifcFurnishingElement 20Bremyk58NupXoWOHUv
13 Cabinet Type A-16 mariangelica.carras| 2011-09-27T1¢ Cabinet Type A [A103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm: 162497 A IfcFurnishingElement 208BremykS8NUpXoVOHUY
14 Cabinet Type A-2 mariangelica.carras| 2011-09-27T1¢ Cabinet Type A B103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm:159262 A IfcFurnishingElement OwkEuT1wr1kOyaflY4vyOr
15 Cabinet Type A-3 mariangelica.carras| 2011-09-27T1¢ Cabinet Type A (8103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm: 160671 A IfcFurnishingElement 208BremykS8NUpXoVOHUY
16 Cabinet Type A-4 i carras| 2011-09-27T1¢ Cabinet Type A 8103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm;160717 A IfcFurni; 20| OHUv
17 Cabinet Type A-5 mariangelica.carras| 2011-09-27T1¢ Cabinet Type A B103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm:162230 A ifcFurnishingElement 20Bremyk58NupXoWOHUv
18 Cabinet Type A-6 mariangelica.carras| 2011-09-27T1¢ Cabinet Type A (8103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm:162311 A IfcFurnishingElement 20BremykS8NUpXoVOHUY
18 Cabinet Type A-7 mariangelica.carras| 2011-09-27T1¢ Cabinet Type A B103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm:162357 A ifcFurnishingElement 20Bremyk58NupXoWOHUv
20 | Cabinet Type A-8 mariangelica.carras| 2011-09-27T1¢ Cabinet Type A (8103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm:162383 A IfcFurnishingElement 20BremykS8NUpXoVOHUY
21 | Cabinet Tvoe A-9 mariangelica.carras| 2011-09-27T1€ Cabinet Tvoe A [A103 M Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm;162486 Al IfcFurnishii 20| OHUv
+ = Instruction Contact Facility Floor Space Zone Type Component System w Spare Resource Job q » Count: 233
t - v ~ [ " ~
n' ¢ 33 <7 _ COBie uv,6 <<
t ' - v v
¢ . Lo

TSy IAME 1T > EQBIEA, AN

hny h™ "', 8 'h °

B A ¢ ht 1 B

vy A h h

r]_<<h{h

N 1

AN B
v s v
v

ll1zcAhkz1 As

1 B A

. NO

ety

w7,

>I" h A,

Azswd

wo, A s * " h

oojrre ¢ G <hhty YO ¥ rl_

€AD(ComputerAidedDesignd @« ~ 0

15 JB/\'CWI
B L AT T B
Sohr T oA >
C B ¢ h - ¥ v~

N

>Ww A

n

38

el i Ccid

h Matdrity Levely™ . & 1

oono® B

B 1

B‘h‘_‘
- R
- B!
PN ¢
,‘vch
h ¢ w

PEVAN

<.

5 ¢ ht

SRFT B PR R SPBEUY < >

,

AT <
lWJ‘
Jl
L
. e~

J



A1 I S R S A N R TP -, °
S O AT <Y S @ wSh hE s Mt adaaAArfa1) NAh
h < Sdlidilmpfegild®* h"*s * h* A 8 < <TERNA® " 8 _h "~ 8 ' h
hahao @y ' w@h > h gt 5Y - Y. "¢ h A
A >B<E A 8L AT <7 wi A _ W™
[h _s<tCe¢h '~ , ~¢h _h*¢s h> "chaAp ol &
1 hLa  fhhe Chrtpvro CThoUA T BAT  Tyw T Y Bl e
YA LWAR T C < T johe Y ’ T T >EB A
£ty A 51Ch_h‘_h‘5+/\24 <h | " <|5‘_
© oh

39




32 tzAzB{ {121

t JuvrajtsAsy

Jh _her AY 3 @ sh h he YACE R w0, A Ah T YTy
h _' ' > h 'Y <Y 1 7 h 1 " h '<"‘ _"‘ _ >|5’| .
‘_" A h h Ah ¢k h <« h* /\B_hr ¢ h* A h Y71 h A_ AB h *
1. A ¢h _h>@¢s h* ¢ SA LT O S AT AT B T MMt AT S <E
'_h/\ wo, . > A h Ch/\"‘>5 > B "'_“hz Y70 hoAL,
hA h<<har T (Afsdri & .Eastnian 2016). ;e hvoaAs > SN
h‘h’_’y"‘/\ w Ashs __B“_/\V'_CV"'V\b'WJ/\Wh _h” ‘h =~ -rl*“_Js-<>m’J
B SRE CUOBIMeE T ATLA <M 6 hyt AT >t
>TA_ W< ¥ BABTL T 0T > 1+ Ah ot s T wJa r
(‘h_h‘f:s‘"l h * ! B¢ > ¢ ‘_v"/\lﬂ‘__hH —{Ik’,
B‘¢v<'_5" ' _hv‘/\'>"' _"‘ h/\_'CB'>W/\V‘ B
wlr P
lh B < _h’h p N . AY h W*"‘/\ h Ah -~ ‘*‘B’ - Y <
Lth T U Cw o [ h T OmniClassah Masterfornfat “A h'*  w'h” ° h
B>¢ " ¢" OE®[ ®B® Uhidassi M AN IEA . BwW AT wh T <8 T @
hah = o ‘B ¢ h - h < <h ' BSAB 'S h1 ~ “ ‘BU“din'@gﬁh _ T .
v' A<h ADBKM X' _jih AUdForfmat' _ ' “w' " o8 B> """ O
h T _WwSmImtCh o h R 4 th,wS Y A
T oo ~ j Y " S ho ¢ h h ! 1 ' > "‘ 1 7 h T
_hv'/\'>"'l ¢ h - t"h Y " Cw h'LWI Sh v At >
h A £ B MEEEAVAL Y > " .' o th - ' w A h * ) ! S h h‘/\B_ ‘W/lh" h &
1 B A > T - S A h B > A h hQ"j"ICD 15 G L1 - B 7 ‘_,
I<B. _' ' B . ¢ ht _h _>">h_ >’hl (.‘h_h ‘IB‘
¢h_h‘¢5‘" §‘¢>fwl¢h‘_f_1h‘|5’1h<5 h "" hna v 0 7
b bt o th A <Y T Tt T ntegrated | <
Solution.
@)

40



[ P ANZING b hou s thTohe e ¢ h PR A h -

0 _ " > hlOmhiGlasgMvasterFormatUniFormat® hUniClass

t ~

B B

~ '

1 >l

Institute (CS) ¢ h Construction SpecificationsCanada (CS¢ + * h "w' = sfg>he 70 ¢

AN Tt s Rh vt AR ST ATR'ConstructionSpecifications

ConstructionProjectinformation Committee(CPIg, ¢ " NationalBuildingSpecification(NBS

>

It hEA >wh\' <8 "7 O

> . . .
11h VA s OmniClass MasterFormat UniFormat Uniclass
v- " h i GEAN. >SWAT
' * h B ' B ¢ ' *h
"Vw<|5 ] - B> ] —Bjﬂl ] - B>U.,|h‘)<5'v
n|>lv 7
ho- CSF hCSC CSF hCSC CSF hCSC CPI¢ "NBS
r)h Jh €
1 h o
. h J.I:S AL
- -y v
¥ 1 h ' ¥ " h '
A ¢ h h* ¢ 5 9
K1 h AL ''S|h ™Y B < B - - LW
‘ - e 1 h A, ' -~ ' -
_hvea > o Ce A L " hyt ¢h
h AhC v ¢ h h ¢ B TN h_ LB LY h S
<t Y B 1 h > h -2 2 My h * ¢
1(?"" | ¢ h h > ¢ s -
, ' ' < h h Alh = h? " B T, A ¥ 7 1 h
J'{' ' ~ - ~ - ¢ * >-!' vV
- ¢ h h . A ~ N j i < '
-, - |- A A 1 )
T B i h<<™4 " h> A o - <" - AZ
'<| _l '{IU [ I>V— :' :'>v_ _V'LB)’
y .o wooale o v < T
- ' ¢ T, 1
1" >Y - " h q , ' ¢ h h * ¢ g
_B [ I | -
¢ h ‘ -2
- e s .
_’v.{‘hj - 1
B~ . " [ < ~<¥ 18 h ool h oY < < b
Jhvi A" >_hvi At > JhvoAa">"[[hv A" >"|[hVv A" >
A h TN Lt h> e
N, b N AD _’/\CE .
> h Bt ' h Ah >8 h
h<,h >
h B A S L
Mp <UL o 1 - <8 w
‘*B lylv , h F].th > < ) : l'l
-7 Ah ¢ A > - CDB_’_B.{ d - v A >
' " I A B h t
LI I vty A -
- YLt hs ¢ h <, hj' '
o ¢ h YA > . h =~ B < B F\
1 A N . A - - ¥
B h t(>|q) Bl - quh L '>J <
lhv‘/\'> . I‘.‘ B >’ h . T - Ah ¢ g qd
Al h > . P y A '
. h(‘,‘ h B < ,'h -lw AN > > B
- ¢t - v B) 1
A - A Hh vl S Y ) - ! B ¢ h gt ¢
HO B Tw sl < Bt e 1
- ’ > - . ¢ ’ h ¢ h
h(;‘ !Ju h_ _< EI,F] N VILB’V <h>
- t - Bl
B A" h A |HZ 0 B~ ' >8 AD b= A -
! - , 0w n o . ., h
' h - B <
>SB8 1 h <« B _v—'h!,4'h"5’
h ¢ j B h|-~ 1 “¢h Y

41



[ AnZFluh oh ror ot h i h S Afsari& Eastrhan 2036) ¢ - A
3214v A Kzstl ZJuvlujtshksy [TTE#I AOO

1 . T - 1 " h 1 B >wW AT h v A >" ¢ oo ' >h
¢ch* YA g hAahh DmAiClassToOmniClass' b “*h_ ¢ >'h” 7y s ht .
_hv'/\'>' ! _"‘ <.‘h_ C B h _‘C" - B Y h e Y A
B, h > 7 ¥ Ihoa, T <! v, *h () n" Ah’ h v

‘National BIM Standard- United States ToOmniClasg A~ . >h " L infs ™!

- <h
1t P ¥

¢ h _ h ¢ B
OmniClass®

B AT T Y v

To OmniClass

B

A

~

[

> h

>

T Ah Cw 7 h <<h chT LT AN _h v AT >
he ] B &R AT 87 Ah USRI Gt 0 gy

ATh AL h T > T <<- A - h A A _hwv
_'C _'>h¢)

AL Ry s - Y <<h ‘¥t Ch Lh Zh e /W t S A 0 S
- A8 ' MasterFormat _ “UniFormat ¢ h ' Epig_ h v Y h wo,
T v g 1t oh Y < < h . " A" h T w'ooos
OmriGilasy ~_A'h T U<, T < "d & _hv'i oAl '
_ h - . oB q)|3“’_5<|5’_h‘ h - M p 1 " h
- v a0 A h ) A >h " A h A1 h _V AN D
h o h v AT > ' Y

ARSI h fmys b Chow oS A his(ConstryctionEntities

by Functio). [ h ~ h 1 s "1 >¢h’ hhey” ~

I’/\h‘.‘f‘rlh_mgvs‘h

[ h
Joroan
r - y
[ oA
[ oA

¢ h <

1

¢

5! >|5h>_hh Y " ne v

h Mo
Ah S G
h mMn

h  H(Hledment3d™ J b8 hh s’ 4 >h

® B
tJRiFormat

¢ w

h

>

>8NT Y

t ~

>

>(CondtructionEntifiesby Formp =~ = . "

K~ "Y' A_"h " hu

Y uv-"7"" (SpacebyFunction] h ~ &4 ¥ > 1 >h1 hity
h =" Ah h A B <€ "7 h o
Y U {SpacebyFormYh pn>>h , " 5 g* ¢ > ¢

I’/\hCh

H

M

B

>

Y v s

Ah TN W E T YSTWI A YT M B

42

1

t



)

S Ah Ch HHY B~ 7 _(WokkReésty[_hh™ hey”si’hi®>"hh hy o
o> L S <t hd g [T ARG HH _ 7
h > " >wA” MastérFormat™ _ ' >h

AN S Y gPYoduety: [ h O h s 1 >hhy 6 L8 >hs
K h<<® S “hoh Y

" Ah S RhC gAmdsesf P hisu >h hy 7o, ¢ 1 <<,
S ¢ )

AR O Tt 6 u(Sefvieeg[ h T hus 0 >h hy  [ptTXTIThIShs b ottt
N g )]

)/\hCTShQD‘:’BMp”nE$Ih,h15)J>h_hY B" B‘.‘_"/\‘C
L84 " h s > ' .hA"<” 1" Ch o

"Ah O anY " {OfganizdtioneRolesg:[ h “h L& > 0 >h Yy 7 °
r ., h A" ¢ X I S S LD A (O [ o
AN ST b ETHOID [ h T hi s AShIhYyY s ICAE <7 "

ANS <o

- h @

¢ Y (Informdationd [ h = h 1 s 4 >h

A S ) < (FdeeWa)® [P his1>h hy RE<~

Ah S h Lt @hopertiesd [ h " h i s’ 0 >h hYy

>

>

N

hYJ"V,{'hJ

>

rvz V’

uha>nz" Ph

hv' AY >'OmhiClags. P ~w>8' ' 1 Ah_ _hath
¥ 5_‘¢h C"_""hz .IB.IV/\'I -y 1 7 AB
">h_v.¢ n‘h,‘ B ' Ch ¢ oo * h ~hvioAT >
¥ B ‘_ABV<,BI VWI w 1y > B 1 h Y _'Ch

~ LA . ¢ v - .o m‘h ~ h hoyp B ¢ > h ~ J"
_h ¢ B h W - ""/\_+/\ ¢ h T, < W B A _
s Yt 1 ' h ) YK ’l ! "BI ‘W"/\JVV . ¢l h" *h ) . B ¢ _'
' A"“. h = h h’_'_“l B - Y < L e
<! o, ’hl ¢Ch* g "’Qﬁﬁ'h1h"v')ﬁi3l,5l§‘/\q)
Y4t >t LA hThtT U TEARShY ol 4TSt BAL_ B
h > >h ! > ' ¢ h ¥ -2 Ah ¢h nd_-) ) A ¥ 1 h A

43

~



YR3ICILJ1wl mBzAgRR8ULVLI VLI 24 RMr {1 RO
lory Aty { v Avz ? mAutogdeskuRewity BT s J{ R {
Navisworks )

41 81 A rdrB

CE ‘<V'V"""V_jv"v_"w_l_ﬁ""" R Y N ¢ h B vE " |
E "1 h <’ |, AY “" W*"‘/\ Ch_h‘Cs‘h‘_B’ ">,'/\
Lt h, T T Cw h = h -~ _ vCAD (Compunter Aided Designp>>1% _ . A
“h " hy> > *"hoh R N NI B N By O T S N
K ' Y h o g " B L AT <TI0 B wilr &
rh_h>.o"aA _h - Y42 7 h>>h h wJa r 1 B A A
>E <w ! ¢ h h ¢ B " ¢ h* 1 " h B ! ' <. A _ N7
y'".W:T:’,CD 1‘h’>h_h BVBIihSSB\)W/\h 1t h _l. 1
h<<5‘ h/\hJQBI B/\'I _5*/\‘1.“"' W'JV\CD B/\h,w"’
h/\h‘_‘*‘s’ B "1 h <8 ' h il ryY

18 oGO YAt 1 .54 h >

7 wé - " >°7 1 -84 ° 07 >

ﬂl_h_‘ﬁ‘" rs <w !

T r'" . hA” €ctEKEC" " " <70 O rs<w !

ﬂrh_h‘(.‘s"' (’)I’“‘“>“’,"z n?_’>"' ¢ h J‘h

T h >>h > 0

ﬂn‘h B’ t ! n_J(.‘h_h _h B A
] ~ A ¥ A ) ¥ ¢ ht - Yo h > >nh h - ! S B
18 h/\_ f B ! > B _"/\ ~h h |~ * h ¢ >h__h"‘" Ii{'

'“‘_"C’A&:h/\u“’)r T Y4 7 h>>h h wlv‘/\ h/\h'_‘L‘s

B<™ ¢ <' . >WA. Itegrated Solution3. ¢ ' <h L " S A
B AV <Y1 7 B . * . AN 1 h Y hZ \M‘_h"‘ 1.t ‘h_<55‘ _/\‘h‘ > VC"“_

AN B Q8 7 woou T Ah w T AT joho A T <
B A Q' A h 1" > v B >’ h I ¢ B A teon i

44



N - CADV. ™ & [h 17 Ah”fH>5hhh Ah
h=<h A L84 "h">" ¢ yh =" 7 _ AT A 7KL
A B <BY w 'y Tt st oh h<<. A B 71 h<s’ . AD

AT L. >h AT oA T oLt ht sy 0 ,<<'.'ZX

0_8. A" CH CL.wy s h xRt LBEL T >SWALA !

.o thr e oAl E Tt oA T T T h Wt

(¢wv A np 74t R oY ST A w7 0T T

-l_h ‘)‘h"<(.h|§h “" hC"<"“"I/\ h/\h<’|5_h‘

T T4 h>>h AutodeakiRaviE hNabisworks

4.2 Autodesk Revit

To AutodeskRevits = A h wah =707 h>>h =7 BIM (Building
Information Modelingp ¢ h R A h - h ’
(.‘h_h‘CB‘h‘_qu) J”“‘,W’B' ! 4‘/\h_‘_'_
(.‘h_h‘ CB‘ WIB'Q'h”yV/\/h_h{” h_" 1 7 > ¢ ht _h *
Lo TE o oSht o Cht AR T e w Y A Lt RS
" s h AT ¢ h U'ChTYoh ST w7 ¢ he A h wo,
h, > " A _ ' pWCh h ey o™ At rr oA
TOReVith“’_ 5<|{)’<">' h >p B "1 h < > h 1t h _" o
ohr T oA - ¢ C < y .o " _ woo Ty
B ALE LT SWAL WS B hp T QuREE M L s M < h Y
. - v _' Ty Y CA _B”WZ SwE BT "_<"’J Fl h‘ /\h_ ! B ! B h
B’h’>VJW. _‘_5 A h > T S A h ‘_V‘_"’VB
1 _Revit>" h ¢ h h* ¢ " CLEDhAYBCB SwAL, AL LK
T - I L I S B
r"/\_t5<""’“”/\_h' h/\_‘(.‘ts’>|5/\h ¢ h * B B 7
L. AT Y ¥ "< ¢ 7t Ch o Thrsh @ ghAOD
Thohse 00 Ch P puilding ebjecksy Ah h gagh ¢ ht _h 1
. 817 hD drafting @bjectsy T AT >hy T A hfamiliegj T T b WAL '8
> 7 fdc hg " T AU T A R RVE R LT SWAL A

45



421 a22z0f JZuAvoasAks z5u 11 1Assodativityj)" EAEOAA

~ o~ > > ~ e~

NARevit>" A W< h B <8 > h j Ao 18 >SW AL, A

A A IR ST T ® s T . wo, B
- R T e = 1117 B T L O U ' 1 Ah
Bovhoaooum <L A . A LB L LA h = 7 ot h
Lt>t T s Revip, TNb_TTLTTE AT 4Tt R T T > wyijewg) h°Aa™h - h " h
Thtw Y A ! £ oAb ot h AN Lh>t h ATty T ST T
""“‘_‘f.‘" ! "B‘hys_h‘ZJ‘h{‘h,“’s_'Ch‘_
Lth, Y ey ST ThY o ht g h <« <h U
>V/\_W<V‘ ‘B’A‘“’A_h‘ h‘_">h_+l ¢ h * T tR _"’<|5I
> A W< E° Ah' £+ h e EA' > L >SWAT D s _hA h < <
h Y >h L ¢ h ' R T S T Lhohe vome s e
Qh‘_l BVVECV/\V>B) _V<’_'>V *"/\VZ Qh'/\(:h"‘
AT A T YL - B ¢ 7 <! 1 "hy DSHhBEL hh B P, w' '

422y uv1 8d?msAzs 1 C Az Y9 IRR VR (O 220 j]
(Worksharing )

-l_h >8 1 h <h w “ 1 h h‘L"<"’/\_h‘ “/\"‘ . >|51h<|5‘
B - B >j) h~’ /\"‘ A B h"_h" C_‘I"’C_h’<"_‘/\"_Re"V‘it "'W'BWLI Co) 1_"'
{‘/\h_'_'_h A h > Y 7B ¥ ¢ h ¢ B 1_5"‘/\_W‘<"Zhh1\‘_’:)<|
_"‘ jh"C"’ QB/\_"QV’ >"/\_W<"‘Z_" Yooy oy h -
B/\h - h > h A > L""_"’|“‘>"’¢B’_7\I‘1 h{\_/\lw‘l
B A7 e h L84 T>wA, A ChT Ah > 7 h s A
>s ' A T <Y T Yshyhg o [ho YA Y
"'<""' Y >sh 1 h w o, B ° B~ ' w7 Bt ‘_" >“/\_W<“q)
J”W'B‘ heath_, s KR 8 w A h h - ' _h Re\'/it""“'ﬁ}hn‘/\'_‘flfn has"
A <8 T WorksHaringg Y S <! fh >t A 4 h T ch
<h * 7 R - L | B D B vyt CY AT > A _ b . NY ¢ h
EA_T 77y A _h* h ot >’ h Y >YA WY N LI
Ch _h<hs>jha” A A clashdétettiony > ~ <8 "~ . _h "¢ h A

46



S _ B¢ -y T Y < <Y * /\B<BB‘“W',[€B'<BVV'
-y vy B fr ' Mavisworks ~ € h~t's "h* 1 ~ h | & h ~h’” h¢h L
1 . A 4nhh > A8 0 ot a>t 7 7 Workshanng T Révit ! <8
V.I;rlshanngl Display Settings...
& Checkout Status
“& Qwners
2 Model Updates
& Worksets
& Worksharing Display Off
(=1 D% G W R e o BT 5 "
& Fumiture - 20 M Main Mode! v [JExclude Options []Editable Only [JPress & Drag  7:0.
n' ¢ 4-hdWorksharing( ' * Autodesk official sitg
423 31 | A z &1 R A Intefrapgrapility i)
n‘5‘¢“<’/\5_h‘ ! “/\B'Jh"h > B Ch B Revit <~
STt Ty s ! U AB 7 0 h Tt > 8 T T BWGDFXDGN > T, ' o<t
¢ h|FGP Hevit' ~ . | ¢ h - Y < <h h <« <h Wive™ T1 " hp5BE AW
open XML:-basedIFC(Industry FoundationClassesstandar¢&e -~ =~ w . & ° hoah =
T 71 h AbuildingSMART
4.2.4[{M{[RZM1JB qUHZR1UAU8$ﬂ$
o' "~ ~h " h > A O0>" A W< h Ah k6w~ & h : :
> A W< B AB 1T T Y B T A AT AN > ¢ ht !
h RethB w Yot w Bt 1" >y 1Y A ht B B h
YA " ' ¢ h ¢ _ B I hy B h ' o

47



‘h’h>|5_""(b r]_">W/\+ > ! <|5‘_"",|’h _"‘ < v
{‘/\h_'_'_h ~h " w [, B _ReVitth.hk'_sL"C:';W{'h_<"<‘hJ"
y¥- Y *h5 " - B * _ o>ty Y-y . " ‘Révil-‘u‘ /\‘__""/\ oy B_J"’/@ . Q_ h
h<<has ™ 8 “<' @<t 7" 7 >SYTA w7 O
lh ‘h’h(.‘h_* B> A h ‘h’h{5’1>h_h _W_""/\ ~h " h >
ﬂTOI5V+_B e B/\'I < L _I,_h. "”ys_h‘
Ch_h(.‘"‘)" .- 7" T >h ¥ ‘_'/\ ‘<|5"h _"‘ >8 AN
- h gt B W ho . E RS
§ [fh oA on n ¢ Y <. AB YT Yt Y A _hlos3sk oY@ b
r].h/\ _" >"¢"I _" "‘>h_v. h\_" h <<hvs ' ¥
h Ah >8 " h *oh Sh Rt o " o ¢ Y <_ AB K> Ah !
! ‘h’h>|5_"’l 1 B A B > A hC h"‘>" h <« < h h Ah <Y
1T & h ¢ 7 B A . ‘h_w1>'hl_"“L ! ’>y’5h_lh“ > B _"/\ BV,
_"_vz W_‘l _‘_B h/\ e BV‘_B"Q'I _V’Av
ThTh>wAT A E A, >SWAh D 1 ¥ h " YA L
. Cw WAL
K “h " h>s h= >t v ¢ YYUAT R hY st Chh wX T A< <t
w A h >"A_ W< d -t >T T oAb 1t h Ah R
Ch o ¢ ht Ah > h, w’”>Y A ~<' Y Y h 7Y h > " h
(scheduley} ~ A~ . " A " h "7 *Ch 87 " ThTh>w LAY
T Jh =~ h >eW 7 (ProjectParameterg:s ~ h ~h > =~ 7w T Ty Ty
w A h * . 1 ¢ B C 'ptrOjIG(Y‘[CU\VCE h™"<,'8”’YY, Y 7 7 h - v . h - Y+t 1" ¢ g ) K
“hhsw v "R LEA >- > "y Ah IR
wooY R T N IR B B B =1V i S I S
schedulingshorting® nhfiltering, _ b  ~~ > " h w ., A AR CHhAY A 78
Lt h e N T T o oA T > A W< - h
T [ h 7 h > "¢y RamilyParameter i s h"h>s =7 001 wAl
h - >yt ¢e¢py ¥ A ' > w L "h "7 A > hj <! - A

48



"¢ h P

W A B

*h

B <hw s h, &

’

v

A SharedPardmletery: n

Ah .
>’ h
>~ 7 78
cy
© A h
Thoxt
nNE Y
¢ h

-

1

w

N

> A >
© gh "
~h " h >58
. ¢ h
h = h > &8
Ah T
>E K' WA
-y v r g
L
' T8 v
' ho-
-~ o~ A

“Revith > taggings " scheduling A

4.25 y 1 C J1zuu Revit (Revit Architecture, Structure,

J "Revit™ h

w

1

B

Revit Architecture Revit Structure ¢ h Revit r rPz

Revit Structure

He

>

h

’

B ¢ A
h N > 1 h ‘
¢ B B A
v }
E° h ¥ Ll
h ~ h "
>Revit'Structurak
<7 '
h ¢ h A h

1

~

6% M S 4B)D

s v h

]

-1

MEP)

~ o n

B

>

A h

B "J4'h><8Y’ h” 11 *thh

N

B

s

K |

L

mh‘ N

g

v

h A'h A

>

‘B o, hh "t S0Y" "h o Adh <

49

~

N

A



1

Revit MEP

Ih’wlls h t ! 1 A D ! ! h . B LY h Y s Y !
Tt B, >B AT >' . hAaT<T e L.t h T >T D n-
' <« B € Y <Y1 Y ¢ _ A * N ' > h . A ¢ ht 1 ~ h <' ¢

(O)]

PATIENT
ES’

e e e

TaRaN

n' < 43k<s ¢ _ T <70 3 ¢t L h AT <7 RévitMEP(Autodeskofficial ¢
website)

50



426 ¢ A1 [ B +t mvluvur oy

B¢~ <~ ‘g >’ h : ALY S -8t 1 " h ¢ h K -
Revit 1toh A ¢ h < K~ ! ¢ h h A" " > ¢ h v
> - v ’ B > /\ h A 1 ‘ " > w /\ h > ~ /\ W < o q)

n’ Ah- ' > Ah ¢ joh <L AN N LB LT

(the building information modeb & [~ h "~ . s> 7 T w7

Tt Y, s 1t h T Y, B 1 Y h s T ¢
Ch_h>¢s " @ g__" ' <" 7Y, Y h o>
I T R S I I S A
I A T > Y R Revitt * BT MO <> TApht g 1T
A h ¢ h AB h<<|’l.IWI ‘_" .81 Y h Y sy Vot
‘\‘*5_‘y'>5/\h ., wyp " oh éCh_',B'IZ',B
wotto¢ohe T AT AT s T wor T o
 Categoryy P '+ 7 " " h

K ¢Ch _ v Tt Ty T A Y >h o8
oYt L A0 T .70 T US> T Y EM A HA €hh haroho>
¢_"‘h¢"’ W'JV‘CD m‘h _h'h15,'N>hZ _
“hoht  Thy Vot ¢ Y <_AB ¢ h* _h 1LY ¢ h ’
hAa_ " €87 >8 Ah  (annotatien' 'elements) _h oY oh
{‘h‘_h‘s‘lz B_'QW_BIZ ¢ h* s Y _ Y B
VST a WA s >B A TUhCTENT Wi AR, AL, b T h o e
Bv'JB’_h‘ ‘h’ht."h_’q)
 Familyg ' ¢~ 1+ wAs " h

[~ S ho 1 h w A h ST AT < haA * 05
">h{""’"’,/\_h‘ _h h/\_‘¢5’>|:s/\h “" w

-~ h ' >Y 'h 17 h v ¢ h/\h'h'h‘_h"q) n‘h,"'B
>~ Y 7 B A h W1V‘>/\NI.{'Jh‘)hV 'CBI’]_""C‘WB” _"‘ 1 ' h

_‘I ’{'BI ‘{"_'_BI O A >h > h 3 < B
‘_'VJJ‘<WI CV<-AB. h = ! ‘C"'{5>h h
T <w ¢ h h - ‘C‘h’ 'W{‘BV>‘h/\z 1ht <hg Y

51



B >W.II5“'I ¢“<_/\hl B > A h? W/\hl _""I
- AN. A h = 1¢"'{B>hq> v vy’ A D h Ah |
RrotS ¢h* v 38adGdSy FlLYAtASaz _° ~
’_""’/\ ¢ h B BCB’/\BI “" B > Ah -y
LoadableFamiliess * Ah *  ~ " ¢ T awAaAs s A A OB SWA,
! Lt>0 T T h AN hA_ 0B SWAL A LA
“"<‘h‘>"’(p K" V'CVJW/\B'BI "’_“”)"’_’h"
_>">h_h _"‘ W'Jv‘ “" “A"‘*. ‘ h

- h "~ hyqy>*~ A S h A h 1 Ch h> he > A S w
I_*. C"‘)_>h_hz ‘h’h“’hz "’_BIZ
TUO YL WA s h o w To>T 7 <h gl A ASA BT
‘\A"". _'V‘h'>'yv/\_hlz I_*. ’ >j Y <h
Systemfamilies = ¥ = * <h>j hAY A -7 YT CY 18 AE
Pth LU>t Y ah jh UG A © Tt hE A
“h _>h _hy Vo YUYW ¢ h Y <h 30 s A
’\‘>"5“ v V_V’BI B - ' B hyY A _" -
ST eh e Yoo swas Y > hRevitArchiteeture® ® 8 C S woy T omo
YT T h (Templatey. " > |

I’W‘B‘ A h st b B B 1 - 3 - .R,evit':‘" Alh ™ >

N

_ ' T syStem'familiesh ; n T 0 A

¢ " hch oYt . h ¢ h Cho_ h o h W~
CEhaA_ T - LBt B A System’ °

families. ~ ' * " > T Yttt rCh A B BT he ChTg T Y
h Y~ h ¢h h>¢uw R sh 0~ Coh o ek .

AW " loadablefamilies

In-placefamilies ~ ¥ = " <h >ji h A" A hA_ " T’ >8A0 =7
Lo ve . . " h oprojecthy "7 <K >R T YA h o
h/\h'h’h‘_"“"/\ h/\_‘¢5’>|5/\h _"‘ W'.lv‘
. Lo LE A ST Tk AN vh Aah =0 >
1 " h _' B >’ h " ~h ~h =~ h A, o, W‘plfoieclt > B )

52



53

rl'B'{in'lp|ac_el‘h/\_'¢B’>B A h """”y"/\_h‘ 1t
> A w<Y Y ¢ h ‘B w oy 2 R VUYL wAB
K L _I. S~ Y B A h {'>'in_"p|‘ac'e§|3° ANl << W
Y- Y ¢t B B’ - Y <« <«h h ¢ v j hprjECt.J'h:h ¥
Typel  ~ 7,
I"CB' h ¢ 1 " h w A h - v AT < Ssw > h T S
! G I W AB h 1 - ,I.I‘<_/\ [ <_ AN. A h - 1(“
1 “h ., "y s h ¢ - B 7B h > 7, B -y T,
{‘h>w_’“‘ JQJ-KB"¢Zr“1<__’/\"hJ h = ' 1‘.‘"'{5>h 1 " h >w
r"<_/\h h ! 1?\"{5>h 1 " h >w ’“‘ pnl:sﬁ‘cpﬁ.‘ ¢
ﬁ‘hj’n_}h>‘h5'¢"/\’y5 h * ' ' h T, "Y YA w mh °
w 1 ReVvit™ h Ah , w ™~ /\_zh B /\Ph g @ TRk Shh AT A h * '
_h GRS ha_ "¢ >SwA, A 77 >" Y 78’ AN .~ h .
Category
. Round Rectangular
Family columns columns
Rectangular Rectangular
Tvbe column column
YpP 450 x 600 x
600mm 750mm
ntho 7 AP ¢hr AR T Reyit (Autodeskofficial
website)
BA_ ' ¢ Flerments h
rl’/\h‘ "< h h * Yr B h [ﬁYO]eCt. h ¥ - Y 2 h h -~ B
15 w A h Ré’\/i'txllv'“V>V_V:Bv‘F'th‘q5'>w/\+/\Y
U Modelelements-B A ' ¢ 8° >8 Ah Y Ahs ™" h* hah™h "
-7 h i1 >h t e L L h ' 1 B, >8 2 h A
o oo, 5 - B -~ h "~ h ¢ “h ¥ - «<h ¢ 5 ’ >
.08 tew VV'>"R1NVIV<V (0]



U Datumelements-kE A * ¢ 8’ > 8 AFh

ThYAh TR YA

' ’

View-specific

elements

Details

. St L S WA . w *
U View specificelements-B A " ¢ 8 > AF
> AT ) "'A T T teQYn g gw,
B>t 0, v wouY o om
E >, h At
Revitelements
Datum
elements
S——
| 1 |
A "N
Hests R iy
l v

Grids

Levels
Reference planes

Text notes
Tags
Symbols
Dimensions

Detail lines
Filled regions
2D detail components

Beams
Structural columns
Isolated footings
3Drebar

Structural Elements

Pipes

Ducts
Sprinklers
Airterminals

MEP Elements

n'thao T A At C 8 (elementy AT Revit (Autodeskofficial website)

427 BCc AR1 Y 2z v-ZrojgohPhases

L.~ "~ ¢ ' iRed< A, h Tk N N
C e gA T

1 ¢ B ¢ 7" />‘W¢h1pr‘oje(ﬂ>fns"’hlh’ LBty L < h

b

- ~ N

N

54

A
h
E ' C
>h ¥
(')ju
e w



T Y BT 'Revitt " >‘_""‘ A I > B _project ,{W’/\"h v h> BC‘ﬁI‘ B -
> h y"Existing ¢ ""New Constructiof (¢ ~h = . > A ¢h* ywh h h*C¥
o S~ Y B Ah Rhe<chvE®“whs ~ A" Stk hh &as . h
hoeovor s ,h B, A B Ah: h=h h : h AY
-l_" w "~ Y “h"s‘ "oyt ¢ h -~ Y *'h Ch_h‘ﬁ‘s‘" '
oYU Y ALT T Yk ST T AT o T w o AN 1
_’V“’“’""B"I/\_h"‘(p B -t w7
[ TowT s A h te 0T A h<<hw - <7 T TN
' 7 h D" S Y\ “’\ h/\h‘h"‘_"’/\ _" w oY B
v Tt >Y T Révite’t_hh tAh YT T Y <, Y A Wy Y o h " h < <
> << A" O T T T T w Y < y

¢ h ¢ 1 h A _profecth mh A™ ¢ 6 “h >’ h o h oo T R R
' ¢ h * "Phase Créated, "Phase Demolisheth 0 @ n~ " = <w ™ A T ¢
T h R CVieh Ah 9t s h >’ h o h oo T L' < IAs " -~
- h Ah ~6hf ‘g S AR [ W< Yy s h > R
OB SWAL, A L h Yt A wview™ . A" m' BT T hE R
Bt h A ‘ h ,h’/\"/\_h‘ > AT _h h/\_'CB’>B/\h
1Y > A ¢ h* o Ch* AY ~ 1 ' h ,hrr oy :
- ¢ ht > R S B YA T T ShoCh AR T ChAY
1 " h Y 8B 0w , h ot (0)

how All
| )

Show Demo + New

Show Mew

Show Previous + Demo —

Show Previous + Mew s

| NPT u NP u | N ro—
n' < 48" < 4" _ Y 7T~  hAhThChA _hc

¢h _h>cs " phase( ' ® ReYitZond ' ~

55



428+t z2KzBt 121 t1uv1eijtshksy Azuv 2A0EO

ToRevitw . B ° B A +{>‘hh_,_""|5|5‘_ ) h * . * _ " s h _ h _ h v ' A" >' 0
& -~ h " hOmnClasg * Ah " "hoh>s Y 7Y 7 (loadabite’ ToE
familieg h < <n L o YU system famikley. H <t __"h>h Y

LU s Y T Y s ht RevithhA h L twy s APRSIA YR A 0T A h @

CE -~ h " h ;Keynof.eg‘l ' _ “w T B ° _ M L, oo _ ! A h ¥ Y Bt w
_"‘ >V/\_W<V‘ “" h/\_‘ ‘(rL“’C"4_4|)tp’ _31‘ - Y pph C\I\h/\lh /\h“
oo v eh Y 7 A MasterFormal [ “MasterFormat>h.. T ¢ h T [ 7 A

HH OmnjQassh . ~ "~ h h B~ " _ 8 <WorkResulty. n "+ h > "h n ¢

[w<™ | ' ~ AssémblyCode® = A h ¢ hhc< >'h "~ h"h>e ¥
_hvioAat>t T Y o h AUniRMat. _ Y Tt o>
LL|WJ hl h ] ) LGN TR 1 A A v . { n _(Iv__*BIUDi_OI\aSblBAVAﬁn (o v{ R A‘h‘_
A " > hao , 2" . A "Rewith ¢ . A B BT h <Y A

Choose Assembly Code - [C\ProgramData\Autodesk\RVT 2015\UserDataCa... Keynotes - [C\ProgramData\Autodesk\RVT 2015\UserDataCache\2004 Mast..‘

show dlassifications for: Walls v Key Value Keynote Text ~
]
Uniformat Classfiication Rivit Category ~ 040100 Maintenance of Masonry
04 0500 Commeon Worle Results for Masonry
= A - Substructure 04 06 00 Schedules for Masonry
A10 - Foundations 04 02 0D Commissioning of Masonry
A20 - Basement Construction D4 1000 Unassigned
[=-- B - Shell 04 20 00 UNIT MASONRY
B10 - Superstructure 042100 Clay Unit Masanny
(=) B20 - Bxterior Enclosure 042200 Concrete Unit Masonny
(= B2010 - Ederior Walls 042300 Glass Unit Masonry
B2010100 - Exterior Wall Construction Walls 04 24 0D Adobe Unit Masonny
B2010200 - Parapets Walls D4 2500 Unit Masonry Panels
B2020 - Exterior Windows D427 00 Muttiple-Wythe Unit Masonny
= C - Interiors D428 00 Concrete Form Masonry Units
= C10 - Interior Construction 04 30 00 Unassigned
-~ C1010 - Partitions 04 4000 STONE ASSEMBLIES
=~ C1010100 - Fixed Partitions Walls 04 4100 Dry-Placed Stons
C1010110 - Partitions - Brick, Selid Walls 04 42 00 Exterior Stone Cladding
1010115 - Partitions - Brick Veneer w/ Stud Walls 04 4300 Stone Masonny
C1010118 - Partitions - Stone Veneer w/ Stud Walls 04 5000 REFRACTORY MASOMRY
C1010120 - Partitions - CMU Walls 045100 Flue Liner Masonry
C1010130 - Partitions - Glass Block Walls nd 52 0N Cambustion Chamber Masanne b4
C1010135 - Partitions - Tile Walls Keynote Text:
C1010140 - Partitions - Drywall w/ Wood Stud Walls
1010145 - Parttions - Drywall w/ Metal Stud Walls bEETEy
C1010150 - Partitions - Plaster w/ Wood Stud Walls
C1010155 - Parttions - Plaster w/ Metal Stud Walls
C1010180 - Partition Components - Wood Framing Walls w

S 4mh > Revit 7 '' ' A AsserhblyCode n ¥ v Kefyndtes
n

56



4.3 Autodesk Navisworks Manage

ToAutodeskNavisworksg = wabag ™ 0 ° > ¢ =¥ 700 sy oYt g ht
B/\'I W'J"‘ ¢ h h‘_*_lq{us’vh;>”h"<!1‘/\'h<1,‘b+/\ ¢ h*

B vh ™ h<’y " B > 1 h <Y j h*t s A h h/\_h“’C”/\s
.4t h g -k

$<h _h 1 84 Y >w A ¢ h* v ‘<"","”|5I B/\'I w oY
STy s r BaildingInformation'Modelingys ' . * h¢h =~ 7 h
5)h’>"1wl “5{‘h‘>"’ _5*/\‘(‘_/\ 51¢h_h‘_h‘5+,
YT <t T, >w AT > A W< O [h E "4 h <’ h ha’ o A 0
>YA_ W< T ' h‘ glashdetectionitools), L " s M S x<h AG A _ ' 4
7 “54‘h‘>"’ ¢ ht . Ch_h‘Cs‘"l ¢ h ‘\>jh<
A A wAh T v _ .+ A O LT >t A B4 h Tt A
¢h“‘_5’"‘5'lq)

V. A" " _ Nevidwbrks. " A4 _hys ™ % "X ATEC Csm YA >0 B A
LT DT Y s LA Sht o haAh< s AT Lt > s

T MNWDS hDWF> ™ 7, W h" L8 . AD

431t z840AZ1 [ B ARMLrmJ | 3B ZNaViSWOIk& 1 ZL z Mr 9 | Y

To Navisworkss = A h ° w Ah <Y 4t >t 0 <l T B T h oAk sty b
Revit. =~ " _ ' "~y s’ ¢ ht YT O <t T oA YA T oLt h s
BIM.

J “Navisworks® h * * * _h £ oAb YA TNl 8D 3T AN QLA A TN
W, Y A T hRevit' AN BEASCHEATE CNAN h - R e
_ “Navisworksf Ah ' ’ AN s h " .BIM>.8A \_‘V/\‘" “' B v_”_v"'”,hy:
Lo T T h s> T MicrosofttProjedt Primavera® bt Tho< < h oh
1. AL WY A _h wooote _h h .8 h " "AABESTA ‘Wa¥ h >
'h'ﬁJB_h' w A D> /\'w"’“‘>"'/\__ww<_"h |-|_' 4'h‘_h" E > Aht
rl"‘<w‘]\|aViSWQrR’s1‘h‘W_'B"'<<Ch' B "1 h < > h 'h’““’h"l
) AT AT ST h ¢ =0 B~ h 8¢ B N |

57



432 B5ZuMmMR IV Az [BsAazZ(HA@MIARZN Br sAs KA
AMLrtLz1r{d ?mjueus

To Navisworks™ h = w , & ° <Y YAt s, T oA T T h <t >

>T A W< ¢ hr h= "1 747 A h ¢ j " h YA _
, « _ "7 > Zbackground® A . >h __ AT AT 0T hTehush 0 Ch o
C‘h/\B’I A h B‘BNaVlfSWOrkg.“h_‘uﬁ">_|3":‘B"’ _"‘ >"/\_W<"
W/\h 7‘_V'Bh<"_'¢' h_v_W<B‘>h ‘_v Yooy 2y >_v'
-7 hu > h o (Realtime navigation ™ h T ow L B S ST .ot > h 77 <
o WY “h Y “thys h he oo L “ h B A
. 8sD . bl At _h4-B'h <8 ' RealTimeNavigation>~ ~ ~ 8 °  Ah 1 7 A
> 8 R - \ V7 r- | A N ST LT L' <hygrm -
1> A A h T h o<ttt e ho e ¢ h hA ° < . Y

n' S 4Bfhs ot s - (Autodeskoffickal website) | A

58



433CHZUA T ALTL?PRaMMWRE T YHABr [ MUYARIH
(Clash Detection and Interference checking and Management)

J’ e Bt h t 1 " h w A h h = hNavisWopk§>/\’ h ¢ 8 ' "~ ™h 817 1hh
B A h > B h t CBIM S>hett Y Y 8 N > Lo ' > * > h
B~ < B -7 Y1 <" >h b T . L Y h s R | W A
1 ¥ >8 1 h <h w “ 1 h B> Ah? - Y < -t h A A h B >, h At "
. Loh T O LA > AP Tt Lt T tth T s
B~ - s > h V' €t 7Y ¥ w oY ! h A O /\’h“ A
* "¢ h Y ' < B C Y s' . h AY <«¥Y 1 " Ch C <™ 03X B > Ah'? -
¢ h h «h >j h AB h * h = ! - v B " h h A ' B >8 A D
h A ' <" - w * ! , h o ¢ h h > ¢ B " -7 Y ¢ h<_ A h -
[ “Navisworkst = A ® ° oYL ! L Ahh ATt RYE LN YA
1" , T 7w >SB <W B B A, >h LY A B w A h B
B B ! w Yt A ¢ Y 8, AP )1 - h 7, A B vE N
A h EA_T 77T oA YA T deem T h T ST AThES T IR <h ¢ h
- I 7 h >>h Qh_h‘quE\VibjAh_ ""‘4'>1“"/\‘_“w\</\“‘_"(') Lo *
- i <" >h ¥ S ho¢ ' > ¢ ht A D ~h " h¢Y <« LY A A
o (R || —
=% Gotoriane v ] &b
| S B
i e — T maras snucame (&
Eil"njhw ‘S First Floor
ol Eom
awionss
: | e o
P | S ——
n'" < 4eh_ " > " _ 7 AutodéskNavisworks*™h _h " A T 7 h
B <wa 7 _ 4 ¢ ClashDetectiveTodl. fAutadéskofficial website)

59



J” ¢ Bt h * 1 ' h w A h wia r B "1 h <8 > Y ¥ Yooy B -
h A’ ., AB ! ‘)hh’<w>h£_"/\_2' 1 /\h_ _'_h - YY"
h v ' A > ! " ~ ¢ h* ! 1 s>ty 1 7 h > h w e ‘B
o> 6 'HTML"™ XML "
ce 1+ " h, 8> " ! > ot h h - h A" ., A B B "
B "CLhAt h A - h L Y << w 1 h Y B e ow B A !
v B o, ! hd E < BNaViS\TVO‘I'kéN 1L, 8K R .8 M ' h _‘ V_ B 1 h A D i
B <wWiJ1 , B " A ¢ h ¢ B " B <! ! 1 " h ¢ B * h y
s 71 h<e ¢ hRevik 77 Anterférence CheckingTook ™ ° S
Yooy E > A D *' ¢ h T TN TN Y S W OAE ® AN -
Lhohe e e A h A Naviswork$s h Y Révik ¢ o -
ENTOAEZ NMOY MMOPOYN NA NMPArMATOMNOIHOGOYN AUTODESK AUTODESK
NAVISWORKS REVIT
ENTONIZMOZ ZOAAMATON-ZYTKPOYZEQN NAIL NAL
AHMIOYPTIA MINAKQN KATATPAGHZ NAIL OXI
ENTOMIZMOZ QEZHZ ZOAAMATON NAIL OXI
KATAZTAZH ZOAAMATQN NAIL OXI
AIAXEIPIZH ZOAAMATQN NAIL OXI
KAGOPIZMOZ ENTOAQN AIAXEIPIZHZ ZOAAMATON NAIL OXI
EAEMX0Z ZOANAMTON ME KPITHPIA OPIZMENA AMNO TO NAIL OXI
XPHZTH
KAGAPIZMOZ EAETXQN NAIL OXI
EAEMX0Z Z0AAMATQN ME BAZH TO XPONIKO NAIL OXI
MPOrPAMMATIZMO
[ 7oAahglR 0 ¢ _ « A 1 utedeskNaviswarks' Ah Revit™ _
BA' . A8 ' ¢ h pthLoe 1.4 ¢
4341 MUVUAUVT VLD OIAS wmoveuyI1 Ll rmcttPzouy Y1z A
Modeling
r>h o - ' AfdtodeskNawisworkg .. s~ 3 S ahw > Tt S
E LAY S A WA AhT h " ” . AT O B Yo
h v > - Y B A h - ~ B ‘B’ ' w h ' 1 h h

60



B
1 B
-
4D
h -
B G
{\
B A

—_

s° ' >s A j ">h 1 h hCBMTedDmodeling: " AsE h Yy

h- <T¥meliher. ~ Navisworks

B "1 h <« >~ h L ' B - _ Cw T o8t _>'|5 {_"">/{‘ " 1 N
Te>wAL A T Navisworkge ve s > w T Kot e
17 h >\vhchosoft Praject Asta Primavera. | ToAwW 8 h B _h
h“_N\"_{""hJ"’h">>h_"l > B h/\_‘CB’>B/\h "‘ >
A )} r B _"/\ _"“’ h‘_' - _‘.I
s <8 >h A ¢ h BV‘_"B_B’_h' ' N ] R
1 >h _ vt ¢ wo b n A hh W " "l'._ - TN ‘h‘?_‘" A' € B YV i A
1Y o ""“’>"’,"I ‘.‘h_h‘t.‘l:s‘"lq) uJth’+
_" .Y AT LY hs " h>>h |5/\'>|5’_/\|5_h' h‘ >h_h
- T8 7 Naviswork¥ AL 7! S _oh oA T Y T h s >h Y
h>'¢wl “A{W‘B'l > B _h Bv,_l:s"Qh . B
Sw’ . " h 411 >waARNavisworks W . T A s T h s

Autodesk Navisworks Manage  Trapelo Logistics Plan.nwd an
Review Animation View Output o -
D @Jm Q & SelectAll + (5 Find Ttems ) me:wwm
0% ResetAlL.. - loukrnd  f|| @Mhms “ rimetiner| & Animator
[3 File Options © B Selection Tree |[sets < L, Unhi 5 g Properties ‘m
Project ~ Select & Search v

3 o D

(L) §

TimeLiner
H’as&s \'ka Gantt View | Configure | Rules | Simuate |
mms. n-nrnavsm‘vUzmm 3
| [ March 2010 | Apri 2010 | May 2010 [
‘ fams ‘ Nare lsm”' id | End Poned “is | wie | wis | wie | wiz | wis | wis | wa | wa |J
=i 3 STRUCTURAL FRAM... = A | A
3STRUCTURAL FRAM,.. = AM —
“ 3STAIRS o M (] )
@ = Roorieve = o ——— — =
i ROOFSLABPHASE 1 "L 4//20108:00:00 AM  4/12/20105:00:00PM  4/26/20108:00 —_ —
ROOFSLABPHASEZ =, A f—
| ™ ROOF SLAB PHASE 3 ':E AM 7 = o
| = ROOF SLABPHASE4 L " —_— —
=] ROOF SLABPHASES L AM  4/28]2010 5:00:00 PP j— = vl
<] | Bl — 5
f ' o -~ v o ' e vv -
n' < 4mh_ i > At fTimeLiner. ™~ Navisworks(Autodesk

official website)

61

ST

+



To¥ 4 h JiméLiher. ™ Navisworks>~ ~ ‘Asv” ° A4 h s’ Cht > h<
<VJ“>r¢v,Y
T 1. A4 w” A_ b TimélLiner> ¥ h <% ° ECbject Anifnations As =~ 1~ = 7 " s °
{‘/\h_'_'_h A h ""J’h>>h_"_|5’ ! L h g ¢ h > h
hA_'(.‘B')W/\'/\(D n'<h{" A D ""J’h>>h_“_5’ !
B T o hve T o I‘T]‘ MimeLiner>h~17 8" "81° > h A5h R vt o
"hJ>h_"“"|5’ >5_h<.“/\|5’_h' h - ' _" s Y B
¢ ¢<"‘ _"‘z w A h “JCBQ">W/\V h"15‘>hz >’ h
‘_‘J>" C“/\_h B >~" Y 1y 8" YA Y N h‘_"q)
T 1. A1 w7 ATimelLiner> 8  ClashDetective Tool 8 A g ~7 " s ° h ' 1+ Ah
"hJ>h_"“’""l B<WJLV‘ “JQ'V,‘B+/\_V‘ j h>*
T 1. A1 w7 A TimeLiner>" _ ~ Clash Detective ¢ " ' “ Object Animation Tool
BAB’J“‘“‘B’_h' ! {‘/\h_'_'_h @nim’atedp?l‘s"/\‘_wl<“¢,h
n'<h{" h A 7’ " AN LTwe A h “hohoooromm g
LY AL " h " h >>h "‘ 1 " h A h 4'h“‘__‘|5' B h A ~
>" Y s’ hT o< Ah 7“7 wve " wWAhA wW<B 1, h A’ L A8 0
Bv'ys*' 814 _ Ah Naviswork§ h “ w . 8 . ¢ h 5O Aahs <~ 'Y >
8 ~ 1 h FimeLiher h ~ w, B ° 1 A h B ! B ! B h ‘Tag\kbw‘ '_ .V Chh/\‘_ g B ~
¢y ) TN s h U ¢h h* ¢ St v . AN * AL
S ST sh e A T oA Ty h YRt A Chh
44 vl ER?4ULIULr1 [ cBIMmr g1 RO
G B , h " s> " _' IB|M;h|5“h“‘{_‘B<"’ JB’VhBI' ;] " ¢ B . SWARY >0 Y >
¢ h < . B ' o . h AR J 5‘B<.V '_““"'l‘ ! ‘l . BCthtth ‘{>‘“h’1 B >0t .
< ' U h 765 Revitt'h ' NaviswWorkg L AN D T xY, ' <s 5
“h’1"‘/\ LT ¢ ht 1" h Y " h h < <h < 1 " >t ¢Ch Yy
5_[’/\h4<;2hxl’ A hoth B AL B C o <’ % _h <"J““ >\N'§'J_V/\‘d_"l)/\h

62



AOTZMIKO

KATAZKEYAZTHZ

ITAAIO KYKAQY ZQHZ EPTOY

1. Revit Architecture  Autodesk (US) APYITEKTOVIKEC LEAETEC
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4. Vectorworks Nemetschek ApPXITEKTOVIKECG HEAETEC
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5. IDEA Architectural  4M (EA\@éa) APXLTEKTOVIKEG HENETEC
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Professional
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