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bb'U'UeJ1A11~1'W~1~1iJ1~-:i-:i'UtJ1:::mruH (Unbudgeted Change) 1iJ'lmni:1-:i cs'.0% ilm1:wb~t.J-:Jl'l'j"-:J'IJeJ'lf111 
'll':i:::mruJ1A111?1t.JiJm1:wAm1?1bfl~ffw1~ bi1'U m% v111 Vf ?11m1t1611?11~ t.J::: nm 1 'WmJ'll1:::mru11fl1ri1 rieia~1-:i 
61-:i1iJ'lmnn11 ~0% ?11m1t1611?1:W61A1m1m~t.JV!1t.J1iJ'la-:ii:1-:i (9)oo/o "illf1f11'j"fl'U'W'UA11:JJoLJl?lbbtfo1mb'U'U (Clash 

'IJ 'IJ 

• 0 = 1 1 " "' [<i>ln]["1"1] 
Detections) bb6l~?i1:wl':it16ll?lb16111?1 1 b'U'U AJ-:Jf11'j" l?l?!'ltN b'llo/o 

'IJ 

12 
Azhar, S. (2011). Bui lding Information Modeling (BIM): Trends, Benefits, Risks, and Challenges for the AEC lnd1./t.ry. 

Leadership and Management in Engineering, 241-252. 

3 



~-------------------------------------------- ---

1::;umhaei'lm.11·H1'U::;ei1 f111 (Building Performance Simulation: BPS) Vlll1tJ~'I 'i~'U'U 

Vl~el 'llel'VJvlbbl~Ael:l.!~1 b\9lel~ Vl~el bA~el.:i:Wel 1 'Wm'i"51'1 el'! b~elm'i'Vl1tn tJ6'1m'ibl'W~'tJel'lmA1'i 1'W:W~l?i1.:i1 b 'li'W 

~1'Uf11'i 11JV1~'1'11'U.fl1 tJ b 'UeJ1A1'i ~ 1'U.fl11~tl16'f'U18'tJ el'lm 1JmA1'i ~1'U6'1.fl1'\l'J bb6'1'1Wi1'1.fl1tJ b 'UeJ1A1'i bb'1~ 
'IJ 

m1:l.l~lJ~'Wt5num8'UelflmA1'i b ll'W~'U [@<i'.] 11?rn'i~uu..J 1'1el.:i6'1m'i11'U~ mm'i (BPS) ~m limA~el.:i:Wel~1f1111 
b 'Uf11'iVl1'11'U~1:l.Jn'U'i~'U'U BIM b ~el 1 vte'.f elel fl bb 'U'U el1A1'i 1~Vl'i1'U~'IU d~~Vl5.fl1'\l'J~1'U'\l'J~'l'l1'Ubb'1~6'1m'ibl'U~ 

'IJ 

el1A1d~1'U ~'U I ~'I bbl?i fl'j ~'U1'U fl1'ielel fl bb 'U'U el1A1'i 1~Vl 'il'U~'IU~:l.!1 tu'IJel 'I fl1'i 1ivi1'V181fl'i~1'Ul?i1.:i1~ 
b~81.LJ'el.:inumA1'i~'W 11m1?rn hJ~el'l'iel 1 Vf mm'i6'1{1.:i b6'1~"il bb'1 ~cr.:i b limA~el.:i:Wel6'1irum.~'Um'i6'1{1.:ivi1.:i b~elfl 

v ~ 'l 'l "" ,, [@<t] 
bb'1~f11'i\911?16'f'U b"il b 'Uf11'ielelf1bb 'U'UeJ1f11'iel fl\?118 

A11Wl11Vltl 1 b 'Ub Vlfl 1'W fa~ Smart Phone elU mru Tablet bb'1~'i~'U'Uf11'i~el6'11'i ~'Ubiel 1 VI 
' m 1J.:i1'U'i~'U'U BIM 6'11:l.!1dfl b-il1~'1'U~f11'H ~el 1 i.:i1'U~1:l.ln'UYllJ'l1'U ~el6'11'i bb'1f1b tJ~ tJ'U-iJel:l.!'16'11'i6'1'Ub Vll"leJ1f11'j 

'IJ 'IJ 

bb'1~6'11m1t:16'1tl'U 6'I 'U'U f11'i t'11?1 ~'Uh bbn e'.f el el fl bb u u el 1A111~ mh .:i b U'U u "il "il U'U (Real-time) 'tJ ru~~ f11'ib i 
' 'IJ ' 

bVlA 1'W fa ~f11'iU1~lJ1'1i;,J'1bb 'U'U fl~lJblJ~ (Cloud Computing) ~~'li;,J'1 b Vf:Wm1 b~'U b\9lel~1'111 l?1 b ~1'tJel'I n1'a 

'U~n1'abbUUfl~ :1.m.1m (Cloud Services) ~6'1tl'U6'f'U'U 1 vtel'IA m a~rh 1-if:ti1E.1~1'Ufl116l\l'Vl'UBUfl'aW'a1fl1 
'i 'l q 'i 

"' ' ' • v ~ ~ ~ rr ..:;::,, rro v .::!:ii 1 v ~ 

bb'V-1\1 b '1J'U f111"ill?i'llelbf11el'lflel:l.J'Vfl b\9leld6'1lJ'i'ibl'U~6'1'1 A ellJV11 b\9leld6'11Vl1'U1~'U'Ubfl1el'tJ18 1~'U'lHi1'U'tJellJ'1Vl 
'IJ ... 'IJ 

~el.:i:W fl 11'tJ 81 tJ t'11 \91'1ell?ib1 m b U'U l'l'W m lJ11m ~:w fl 11:wb~1fl1 -au -a::;:w1a e-i a b ti el'l"il 1 fl 1~uu 1~ c!1tJm1 

tJd~lJ1'1 i;,J '1 ~1'U eJ1A11~~ el'! f111elU fld ruAellJ~1 b \91el~~6'1:l.!1'ibl'U~ 6'1\1b'Ufl111?\'1 b 'Ll'W fl l'i 1 tJtJ 'i~lJ1'1 i;,J'1 b 'U 
' 'IJ 

Cloud Computing bbVl'U~"il~m~'V\'11 'WbA~el'IAellJ~1b\9lel~~.;i H]'~ b'li'W m1..J1'1el\16'1:l.l'i1t:l'U~eJ1A1'i~1'U 
V1~'1'11'U f111 Rendering .fl1'\l'J6'11lJiJ~'tJel\leJ1A1'i bU'U~'U Vl11vt6'11m1bl'11?1d~tJ~b1'11fl11Vl1'11'W1~bU'Uel~1\I 

mfl ("il1fll'UbU'W'W1Yl) m1111.:i1'U Cloud Service ~'U iif111:w'IJaei~.fi'E.16l\l bl?itJel'IAfldhJ..J1bU'U~el\1'1\IVl'U 
'IJ ' 

~1'UelU mru~11m-if el:l.!'16'1\lbn'U 1 tJ d1:l.l~\lf111b 1J.:i1'U Cloud Service ~'U'Vl1b Vl~BBflbbUUB1f1116l1:W1'abl 
'I 'U 'U 'U 

VI 1 '11'U b lltl'Vi:w~.h'U-a::;uu bfl~ei"ll1E.11~ei ~1\161::;~1 fl 6'11m'i11Vi 1..:i 1'U 1~el ~1..:i b U'UU"il "ilU'W 11?1 tJU'1 ell?l"il1 fl A11lJ 
' 

'iJl?l bbcJ\I ~1'W.LJ' ellJ'1"il1 flU1~ b8'1JU~"il~ 1~fo"il1flfl11U1b VlA b 'Ufa~ fl11'U ~f11'ibb'U'Ufli;ilJblJ~ (Cloud Service 
'IJ ' 

Technologies) l'1.:ifli;i11 'Llu b U'UtlTJ~1At1J'tJel\lel'IAfld~ Vfu~fl1'i~1'Ul'1J1f11'ibb'1~l'1J1~'\l'J fl11elelfl bb 'U'UeJ1A1'i 

1 Vf:W m1~w.J'U1 b ~el f11'ib ~lJtJ 'i~ ~viflmV1 m1Vl1..:i1'U '11?1~'L! Vl'W~..:ivi1.:i~1'Wvi1'V1 tJ1mbb'1~b1m b ~mel.:i1'ul?iel 
' 

f111~w.J'W1U1~bVll"l\911lJbb'U1Vl1'1 Thailand cs:: .o bb'1~ Industry cs:'..o eJ'UbU'U'Ul\9lfld1:l.l~~'lb6'1~:l.lf111U5u~nw 
bb'1~ 1 Vfu~m'i'tJel..:imri'mmA1':o 

"" 

u ~ m 16'1'tJ.fl1V1 bb'1 ~6'1 t:11u'U m1fli fl'lj11~\91u el l?l:l.l fli fl'lj11~1'1u '111~ 
' ' 

lfil.k:l . b~el~w.J'U1 bb'U'J'\111\lfl1'aBBflbb'U'UVlB\16l::;ei1~ (Clean Room Design Guidelines) ~bU'Uf111 
11..:i'LltJ~11 tJ (Generalization) 1VJ6'11m1t:1111..:i1'U1m1?1tJ~11 Uel~1\lbVlm~6'1lJ ri1Vl-r'U'Vlflflilfl1fl"!.IB\I 

• 'IJ 

13 ~~'W~'Vli~l'l, 61., & 61l61~ij'IJ, ru. (2015). rm1'ii~1'Ubbl'lnb'Ll1'Vl1~fl1'i~'1n\ii''U Building Information Modeling (BIM) 1mJ1::;b'Vll'l1'Vl!J. fl1'i 

'\J'i::;'illJl'IJ1fl1'il 1'11n'l'il.11mmL>i~'IJ1~ A~~~ 20. 'IJ'11.j°5: AIJJ::;ffl'JlJn1'1'11>1n11'\J1::;'1llJl'IJ1fl1'ill'l1n'l'ilJ lul51bb>i~'IJ1~ A~~~ 20 lJ'\111l'VltJ1'1tJ 

; ~ Maile, T., Fischer, M., & Bazjanac, V. (2007). Building Energy Performance Simulation Tools - a Life-Cycle and Interoperable 

Perspective . Stanford, CA: Center for Integrated Facility Engineering at Stanford University. / 

:s Eastman, C., Teicholz, P, Sacks, R., & Liston, k. (2011). BIM Handbook - A Guide to Building Information Modeling f 

Owners, Managers, Designers, Engineers, and Contractors. Hoboken, New Jersey: John Wiley & Sons, Inc. 
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tl1~b'V1Al'V1t1 1vitJm11.ff m~'UTl.Jn11BBmb'U'U'U1W1n11 (Integrated Design Processes: IDP) 
" 

~:W m11.ff 'lTt..d1:w tl'U'LJtl \l 1~'U'U1~'U'U bb 'U'U "il 1i;i tl\l?l 11?1'Wb 'V1Y'ltl1fl11 (Building Information 

Modeling: BIM) 1~'U'U"il161tl\l?lm1bl'U~tl1fl11 (Building Performance Simulation: BPS) bb!;l~ 

f111'U~f111bb'U'Uf1~:1Jb:W~ (Cloud Services) 
' d V I 2J ii Q i/ ~ 

hm. bl"ltll"l\9l.l'U1 bb'U'UfiB6'111\l 'V'l1B:l..111f\1 bb6'1~\l1Vl\l1'1..H1Vlb\l'U \9l'Ubb'U'UB1A116'lm'U'U1n116'l"lLfl1'V'I 
' 

a:1..111tJ'U~6'1\l b'U'U~'U'Vll'Vlmb6'l'U~ Ci:'.'.o 
" 

m. "l.IB'U b "ll\9l"l.IB\l bfl1\ln11/~'U~ b U1'Vi:l..11EJ/n6i:1..1b U1'Vi:l..11E.l 
' 

m.G>. 'LJfflJb'LJ~b~tl\l Vfei.:ia~B1Vl (Clean Rooms) b'U6'lm'Uu~n11a"l.lf11'V'l"l.IB\l-Y~ VlmtJi:i\l Vltl\l~:Wm1 
'i OS 

Ad'UA:W:W!;l?l111 'WtJ1f11(i'11 mlPli 'Utl~mru~~tJ,:Jn11 b ~tl 1 Vf:IJAruJl1l"ltJ1fl1(i'l b D'U 1 tJ~1m~~'U:lJ1~1i\i1'U 
' ' "' 

'LJ tJ \lVl tl\l ?I~ tJ1 Vl bb!;l ~ ?11:W 'l 1blfl1'lJfl:W?lJl11~bb1Vl~tl:W'Vl1\ltl1fl1 (ill ~'U "l 'LJ tJ \lVl ti\l 1~ b 'li'W ~ tuVl JJ :iJ 
A11:W;}'U bb!;l~Ad1:1Jbb~fWll\l'LJtl\lAd1:W~'U 1~~1:WA11:W~ tl\lfl11 Vltl\l?l~tl1Vl 1 'W?lbl1'U'U~f111?1'LJ.f11l"I 

' 
mA-r] 1~bbrl Vltl\l~1\9lvi Vl8\ltJljuMf111 (l"ltJ1Bl'VltJ1fl~Un) Vltl\lfl~\lb~tJVl Vltl\l~~~tJ1 bD'U~'U 

m.kl. 'LJtl'Ub'LJ~b~tl\l B1A116'lm'U'U~n11~"llfl1'V'l6'1:1..111bl'U~ij\l (High Performance Healthcare 

Facilities) 1vi tJ 1A1\l n 11d:W'LJti'U b 'LJ~'Vtl\l fl11~11~1vi b ~ti'U11i;i fltu?l:WUM ti 1fl11?1:W11bl'U~?l\l fil.u 
'' 'IJ -

f111:1..16.:itiu ~~ flbb tJi;i\l bD'UVli..h tJlVl b ~\ltJljuM n11 (Operationalization) 

m.m. 'U~'U'V11'Vlmb6'l'U~ Ci:'.'.o Vl:lJ1tJi:i\l fl11~\9l.l'U1 ~1tJb'VlA1'Wfav A11:WAV161~1\l?l11A bb!;l~'Ul~f111:W zj\l 

b lJ'Wn11tl1bb'U1m1:wfivi 1 VlllVl~tim11-ff tJ1~ 1mJtl~1n~\l~:Wti ~ bb~1m 1 m 'U1tJ bb 'U'U 1 Vlll ~1 tJm1:wfivi 
'\J '\J 

61~1\l?111r1 Vin~~ th~?1'Um1ru bb!;l~ n11Hb'VlA1'W fav m~'U1m ~eiVl'\9l.l'U1 bb'Uuriei?1~1.:i l"l~eim1m 
bb!;l~ \l1Vl\l1'U-\l1 Vl b~'U ~'Wbb 'U'U tl1fl11?1bl1'U'U ~ f111?1'LJ.f11l"l61:1J11bl'U~61\l 1 Vl611:W11bl~1b~~1~~1:w 

' " 
1~b1tb~?l\JA 

' 

m.cf. ® · m:w ?i'Ll'U ?l'U'U u ~f111?1'LJ.ll1l"I 
' ' 

m.cf.~. 61fl1U'W~\lb?l~:Wf111?1eJ'Ul'Vl tJ1121161~~ bb!;l~ b 'VlA 1'W 1i;i v (?1?11'Vl,) 
<:::. .::;::,. ~ ..:;:,, ~ .::::.. Q,..I If 

m.cf,r;n, Jl1Ad'LJ11(il11f111:1Jbfl1eJ\Jf1\;j flru~1mm1:w1211?1~1 :WVl11'VltJ1!;ltJbf1~~1(il1161~1 

m.t>. bA~tl\lijtiffi m 'Uf111vl1btJ'U 1m\lf111 

m.b.®. Hardware 

m.b.h Software 

m.b"ll. f11lVl:lJ1tJ '1ftin1Vl'UVl :lJ1~1:01'U bnruo/i bb!;l~bb'Ud'Vl1\l ~blJ'U'1JtJ:W!;lf111eJtlnbb'U'Ubb\;1~~11~lVl?l:W11bl'U~ 
~ "' '\J 

tl1fl11 

m.mi.®. 1 -ti " bnru6Vim1tl1::: bil'LIA11:1..16.:i~'U'Vl1\l'V'la.:i.:i1'Ubb6'1:::~.:ibb'JVl6"ei111 'VlEJ (Thai' s Rating of 

Energy and Environmental Sustainability: TREES) zj\l~Vlvl1 bVltJ ?lbl1U'Utl1fl11b~tJ11 'VltJ 

(Thai Green Building Institute: TGBI) ~1Vl-r'Uf111rleJ?l~1\lbb!;l~'l.Hutl~.:i1A1\lf1111Vl1l 

(TREES-NC)" b lJ'W br1~ti\lijeimr n 611V1 .Yu 11111:;i1'Vl a1111t'l'U~ei1A11~'Ubb uu b ~\ltJ~mru 1 Vf 

m1i;iAru?1:wUMtl1fl1'j?lm1b1'U~?1\l ~1'UA11116.:i~'LI 1vimb'lJ,rntimlJ'W ~ Vlmvi 1~bbri (®) m1 
'' '\J 

u ~Vl11~Vl m 1tl1A1",\ (~) iJ\l'U ~ b 1 tubb!;l ~.n:WV1121tl (m) m1tJ 1 ~VlcJ viJ1 (cs::) vrn ~\l\l 1'Wbb!;l ~ 
'\J 

u 11tJ 1n1121 (ct) l 61 vi bb!;l~ 'Vl-rl"I tJ 1m1'Wm1 ri ei ?I ~1\l (ti) fl ru.n 1l"l'LJ ti\l 61.n11 ~ bb1 vi~ ei:w.n1tJ1 'W 
' ' 

mm1 (b'li) m1t1ei.;in'U~i;im~'Vl'U~ti~\lbb1vi~ei:w bb!;l~ (~) 'W1'~m1:w 
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m.ml.h n DVl:IJl t.Jf11'\JA:WenA11~ b~tnotie:i..:i b D'WotJeJ:Wf;1~1Vlfom1e:ie:irnb'\J'\J 
d.J ' " 

m.ml.m. bn ru'V'l bbf;l ~ bb 'U1Vlr' ..:J fll)eJ eJnbb '\J'\J ~~ ~vl 11~ tJ e:i..:ir1m1'tl"l~'V'J\911..:i I b D'UotJ e:l&jf;l ~1Vl-r'\J fll) 
eJeJnbb '\J'\J 

~. ~6l~~~/~6l&i''VHi'llB.:i bf11.:in11 

~. G>. lJ-:i'lJ'IJ'i~mru 'V'J.1"1.®<t'b(9) 

~.(9).(9). bmu'V'lnwe:ie:irnb'\J'\JV11-:i1mm'i:w 

~.(9).\v. bb'\J'\J~1'leJ1A1'i?lbl1'W'\J~f11'i?l'1Jil1'V'J?lm'iti'W~?l'l 1'W'lJ~'\JVI1 Vlt.Jbbf;l'U~ ~.o 
' " 

~.h lJ-:i'lJ'IJ'i~mru 'V'l.1"1 .®ctb® 

~.\v.(9) . 1\?lbb'U1Vl1'lf11'ieJeJrnb'\J'\JVleJ..:J?l~en~ (Clean Room Design Guidelines) ~bD'Wf11'i11'lUt.J 
Yi'11 tJ (Generalization) 1Vl?ll:IJl'itl1.U-:i1u 1m~t.Jvi'11 tJe:i~l'lb Vl:IJl~?l:w ~1Vl-r'lJVln.ll:iJmA'1JeM 

q " 

'IJ'i~b'Vl1"11Vlt.J '11mu (9) b~m 
~.®.h h!J bb 'lJ 'lJ ne:i?l~1..:J 'V'l ~ eJ:W 'i1A1 bbf;l ~ ..:J 1~'ll'U -'l1 ~ bl'U ~ 'Ubb '\J'\J e:J1A1'i?ltl1'U'\J ~ nl'i?l'IJ.ll 1 'V'J 

q 

?lm'iti'W~?l..:J 1u'U~'\JV11Vlmbf;l'W~ ~ . o '11mu (9) bb'\J'\J 
" 

<t. 1'11~1'wif111:i.Jri1 b~lil'IJB.:i bfl-a.:im-a/b u1V1:i..rn.1 
,, 

<t'.(9). #11~1~ 'V'J.1"1 .\8<t'b(9) 
' .:::::.. 0 d 

cr.(9).(9) bnru6Vlm'ie:ie:irnb'\J'\JV11-:i1mm1:w "il1'W1'W (9) mN 

<t'.(9) .® bb'\J'lJ~1..:ienA1'i?ltl1'W'\J~f11'i?l'1Jil1'V'l?lm'iti'W~?l'l 1'W'lJ~'lJVl1Vlmbf;l'W~ ~ . o '11u1u (9) 
' " 

bb '\J'\J 
,, 

ct'.® \?11~1~ 'V'l.1"1.®<t'b® 

<t'.\v.(9) '11'W1'Ubb'W1Vl1..:Jf11'ieJeJnbb'\J'\JVleJ'l?l~en~ (Clean Room Design Guidelines) ~bD'W 
m'i11-:i'Llt.Jvi'11 tJ (Generalization) 1 Vf ?11m 'iti 1oU..:Jl'W1m~ t.Jvi'11 tJ e:i ~1..:J b'Vf:IJl~?l:w 
~1Vl-r'lJVln.lliJ.fl1A'1JeJ..:JU)~ b Vll"11 VI tJ '11m'U (9) b~eJ'l 

q " 

<t'.h® '11'W1'U bb '\J'\J1leJ?l~1'l 'V'l~eJ:IJ)1A1 bbf;l~..:J1~..:J1'U-..:J1~bl'U ~'Ubb'\J'\JeJ1A1'i?ltl1'U'\J~f11'i 

?l'IJ.fll'V'J?l:IJ'i'i ~'U~?l..:J 1 'W'U~'UVl1 Vlt.Jbbf;l'U~ ~.o '11'W1'U (9) bb'U'U 

n:;:: Yi'"i1-:ji1'l iJ 1:; rn~·u 
l 

lVit.1nnm uum.ru 

' " 

1t uu111t~~:'. Desi ~fl Proo;rarnm irl~ ....... ! 
WtJl.l U1J81flT;J 

.. .. ·•···· - .... ·· - ----~ -- -· 
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bU1V1ll1CJu..:iutl':i ::: l11ru klct'bkl ,_____ ___________ _ 
bfl'.l..:Jn1'.l~eJCJ~ @ 

·-···--·---···-·-····-··---···~ 

fl'i:.'. 'l/1 'J'J~&'l131'iRl'1'V 
' 

l~itJfl uilh'Ui.mt.ilJ 

-···----·-······································--

.... -.. :-··-·=-··---------I. }\' l'J'iltJ1 'ltl i,fl'lfi,ll'll'\1~'1\il'i 

lUflfU::lfl\1 fl'J~J.Jl'l1'1W; 
·------·-·----·-·--

bU 1V1ll1CJu ..:iutJ1:::l11ru klct'bwi 

:uvi1iv1 v1ff tJt 111'.'Ji.>l'll"11..-i \il ~· 

hw flru::i m f1 'l"H.Jl'I1'1 lld 

I (Clean Hoom Design Guidelines) 
I_-· -- --------- -----------

bfl'.l..:Jn1'.l~BCJ~ wi Lb'lJ'U~1..:il'i''Ubb'U'U BlA1'J?lfl1'U'U~n1'H'l'1JJl1'V·mm':it1'U~?l'I 1 uu~'UVlb vimbfl'U\Yl cs:'..o '<il1u1u 
q ~ 

(9) bb'U'U bbfl~ 'J1~M1'U Design Programming '<il1'U1'U (9) uLJ'U 

1fl1..:im1~e:iCJ~ kl bnrusnm'.leiei rnb uuvi1..:iimm'.ll.l b ~eim'.leieirnb uumA1'.l?lmuu ~m'.l?l'1Jfl1'W?lm'.l1:1'U~?l..:i 
q ~ 

-a1CJ6'l:::bBCJ111m1~1b-U'U..:i1'U1fl1..:im '.l~e:iCJ~ wi u klct'b wi 

bb 'U'U~1'1 bbfl~ Design Programming l'i''Ubb 'U'UB1fl1'.l?lt11'L.l'U~n1'.l~'1Jfl1'W?lm'.lt1'U~~..:i 1 'U'U~'UVlb Vl(Jbbfl'U\Yl 

cs:'..o 

ne:i..:ibb'U'Ubb~'U 

" 
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