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1. TONG QUAN

Ludt mot vong trén google ti€ng viét thi minh cam thay cac trung tam BIM déu chu yéu
day phan mém nhu Revit, Naviswork, Tekla... ma khong thay cours nao vé ndi vé quy
trinh BIM ca. Poc mdt lugt minh cling thdy cd it bai ndi dén cac budc cu thé dé thuc hién
BIM trong mot du an.

Dao nay ranh rdi, minh lo mo chém mdt chit vé quy trinh BIM, kém theo mét s6 hudng
dan chi tiét thuc hién BIM nhu th& ndo. Hy vong mang dén cho cac ban tré cai nhin téng
quan, cu thé va thuc tién hon vé BIM.

Phan 16n cac vi du hodc tai liéu sé chl yéu theo tiéu chudn Anh va dé dat dugc BIM Level
2, tai vi minh chi biét BIM & Anh &, Hon nira, hién tai trén thé gidi, vé mat quan ly nha
nudc thi Anh [a nudc cd bd tiéu chudn thuc hién BIM tién ti€n nhat nén cac ban ding sg
ki€n thlrc sé bi lac hau.

Cling ndi lun 1a minh cling it dung tiéng viét dé lam viéc ky thut nén chc chin tir ngir sé
kha 16n xdn va thinh thoang t&i nghia, hy vong cac ban doc xong gop i d&€ minh sura.

Pinh nghia BIM la gi cac ban co thé tim thdy & khdp naoi, cac ban s& cuc nham chan néu
minh nhac lai & day. Nén theo minh tai day chi nén nghi don gian BIM la qua trinh tao,
quan ly va s dung thong tin cho du an xay dung.

BIM la cong nghé.

Minh nghi céc ban trén ketcau da phén 1a ky su, thudng thich céi gi cu thé va cdng nghé
nén minh bt dau bang cai hinh nay:
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Hang th( nhat la cac giai doan thuc hién mot du’ an xay dung & Anh hién tai. Cai nay chac
khong khac & VN la mdy, ndm na la c6 8 giai doan. Giai doan 0 va 1 Ia bat dau hinh thanh
du &n nén chu yéu la chi dau tu chém miéng véi kién tric su hay... &. Giai doan 2 1a thiét
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k& sd bd, 3-4 la ky thudt dé& chuan bi xay. Giai doan 5 la qua trinh xdy dung, 6 la chuyén
giao va 7 la van hanh, blah, blah...

Ban nao thich thi ¢ thé tim hiéu chi tiét cac giai doan thi doc thém &

https://www.ribaplanofwork.com/Download.aspx

Céc giai doan thiét k€ dudc nhic lai & day dé ndi la dp dung BIM sau hay can, st dung
céng nghé gi... phu thudc rat nhiéu vao giai doan thiét ké.

Céc hinh & dudi 1a cac cong nghé hodc phan mém ma bon minh dang str dung cho moi
giai doan thiét ké tuong ('ng. Cac ban cd thé thay la Revit chi Id mdt di€m chdm nho trong
birc tranh phan mém s dung trong qua trinh BIM, va thudng dugc dung tir Stage 2 dén
4/5. Bd&i thé, BIM khong phai chi la REVIT, Navisworks hay... ma la rat rat nhiéu cong
nghé va phan mém dudgc két hgp va dung chung.

Nhac lai la day chi la mot trong s6 cac phan mém ma bon minh Iva chon va dang dung.
Trén thé gidi, mdi mdt phan doan clia BIM, cé rat nhiéu phan mém san cé cho cac ban
chon. Va hang ngay ciing c6 nhiéu phan mém mdi ra ddi, start-up phan mém cho BIM co
thé ndi la mdt trong nhitng ngach bung nd nhét hién tai. Minh nhdn manh diém nay dé
cac ban bo dinh kién BIM la Revit hay mot phan mém nao day &.

Minh xin di vao chi ti€t han cac phan doan phan mém s dung trong BIM. Chi tiét hon vé
st dung phan mé&m nhu thé& nao thi m&i cac ban dén trung tdm hodc mua sach vé hoc &,
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2. Common Data Environment (CDE)

Common Data Environment (CDE): cai nay nam ngay dudi & dudi cac giai doan thiét k& va
kéo dai tir Stage 0 dén Stage 7.

b preparatio L1 onet KON + T & O s Constrction Ko e K]

I Comman Data Envircnment (CD4E) I
APToiects SSEM

F. | projects IE FSITE lrE_:"-'JH

Lot

CDE 13 cdi quan trong nhét, 1a xudng séng cho qua trinh BIM. CDE 1& méi trudng dé thu
thap, quan ly, truyén tai va luu trlr dir liéu (hinh hoc va phi hinh hoc) cia du an. Thong tin
ma cac bén tham gia du 4n tao ra phai dugc trao ddi trén CDE. Mdi du 4n cé duy nhat
mot CDE dé gilip cac thanh vién du &n dé dang cong tac véi nhau va trdnh thong tin bi
trung 18p va nham Ian.

CDE thudng dugc thiét l1ap ngay tu dau cua du an (0-1), di tu thiét ké (3-4), dén thi cong
(5) ban giao (6), duy tri trong lic van hanh cong trinh (7) va dudc gilr lai ngay ca khi cong
trinh bi dap bd. Néu la mot cai CDE tot, thi nd sé chira tat ca cac thong tin cla cong trinh.
Chéc chan cac ban tirng nghe BIM gilp trao ddi thdng tin tét han, cdng tac tét hon, thiét
ké hiéu qua han, thi cdng chinh xac han blah blah blah... la nhG vao cai nay day a.

Phu phu, toan chif 1a chir ma tha nhan 13 viét xong van thdy ma hd nén I8y may ci vi du
cho dé hiéu.
Hién tai moi cong ty thiét 1ap mét mang ndi bd (intranet) dé chia sé file “ndi bd” véi nhau..
Cac cong ty nho tdm 10-20 ngudi thi thiét l1ap cac intranet nhé véi 1 vai server nhung
cling phai cé ngudi duy tu bao dudng, rli ro server bi chdp dién hay 6 ciing dad cling cao.
Cac cdng ty I8n thi cd cac Data Center to han nhung dé nudi ddi ngii k§ su’ tin hoc ciing
rat ton.
Pay la vé phan cling, con phan mém nira, dir li€u trén cac server ndi bo phan I6n déu
dugc quan ly theo dang thu muc ma mdi khi tim mét file phai duyét cdy thu muc chét
thoi. Cac cong ty I6n dG han mot teo nhd cd6 mot s6 phan mém quan ly tai liéu. Tdm lai,
cdng viéc luu trlr va quan ly dir liéu khong phai la viéc cua cong ty xay dung (khoa hoc
quan ly dif liéu chua bao gid 13 dé ©). Pa mét cong va tién nhu thé nhung hién tai, trong
mot du &n, email van Ia phudng tién thdng dung nhat dé cac cong ty trao ddi file vdi
nhau.
Gan day dién toan dam may (cloud computing) phat trién thi cac bén chia sé thdng tin vdi
nhau qua mot moi trudng chung nhu Dropbox, Google Drive, FTP... Cac bén dat thong tin
(ban v&, san pham...) 1&n d4y, ai can tham khao gi thi Ién 18y vé. M3y cai nay tién hon rat
nhiéu so v&i email nhung ma van 13 mdi trudng tinh. Cling 13 quan ly thu muc va diém
3
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yéu nita 1a n6 khdng cho phép ban theo ddi su’ thay d6i trong sudt qua trinh thiét k& ma
diéu nay 1a khdng thé tranh khoi. Dropbox ciing t6t nhung ban chi xem dugc cac file phd
bién nhu .doc, .pdf. Cac file ky thuat nhu dwg hay revit thi thuc su’ bo tay. Ban phai tai nd
V€, va may phai cai Revit thi méi xem dugc no la cai gi.

BGi thé cac bén tham gia thiét ké van theo quy trinh gidy. M6i 6ng tham gia du &n nhu
kién truc, két cau, dién nudc... déu cé mot hop ho sa (ban vé, thong so ky thuat clia san
pham...), moi [an di hop mdi 6ng mang mdi hdp di, thay ddi chd nao thi danh dau do, dau
xanh... Diéu nay dan dén nhiéu khi thdng tin bi mat mat va éng A cé thé khéng st dung
thong tin cudi cuing ma 6ng B dua cho...

Dén khi hoan coéng thi tao mot ban copy, qua trdi la gidy giao cho chu dau tu, vay la xong.
ROGi cdi hop gidy i sé dugc chu dau tu cat ¢ dau day ma khoang 10 nam sau la khong biét
nd bi ph bui & ddu. Nén trong qué trinh van hanh (Stage 7), c6 thé 6ng bao tri phai tu
tao lai thong tin tUr dau, vi du mudn son lai cai nha thi phai tu di do lai dién tich cac
phong... chdng han.

Vay la BIM ra d@i, ma cdi dau tién la méi trudng thong tin chung CDE. CDE cd nhiéu chtirc
nang, dé dat dugc Level 2 ¢ UK, CDE dudc van hanh theo tiéu chudn PAS 1192-2, dudi
day minh gidi thi€u mot vai chirc nang chinh:

1. CDE trudc hét la luu trir thong tin trén cloud, cong trinh clia cac ban sé dugc luu
trlr & dau do trén thé gidi, trong cac Data center cia Google, Amazon... an toan
tuyét d6i ngang vdi dif liéu clia cac ngan hang hay bd quéc phong My &), Béi vi dir
liéu & trén may nén cac ban truy cd thé truy cap bat k€ khi nao va & dau. Chi can
Ipad va Internet la du.
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2. CDE cho phép ban tim kiém d{ li€u ban muén mot cach dang nhu dung google vay
dé. Qua roi cai thai do mat duyét cdy thu muc, yes &
Ealect Form Typa:
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3. CDE cho phép ban theo ddi phién ban, ngoai viéc upload mét ban vé mdi, no giir lai

hét tat ca cac ban vé cii trudc day. N6 bao dam cho ban luén dung thong tin mdi
nhat clia ngudi khac dé thiét k& va gilp ban so sanh, theo ddi viéc gi da xay ra
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4. File Viewer truc tuyén: cac CDE hién tai cho phép ban xem gan nhu dugc cac file
phd bién trong xdy dung nhu doc, pdf, xIs, dwg cadc mé hinh 3D IFC. Céi nay cuc ky
i hai bdi vi cic bén tham gia khong can phai cai dit qua nhiéu phan mém ma van
xem dudc cac théng tin minh can.
Vi du, trén cdng trudng, cdng nhan chi can co cai Ipad la cd thé xem dugc hét ban
vé tir 2D dén 3D dé hi€u minh phai lam gi ch khdng can phai c6 céi Dell hay HP
Workstation cai dat tat ca cac phan mém.
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5. Hdp tac, ki€ém tra va déng dau: véi viéc xem dugc cac ban vé cla ddi tac, cac ban

¢ thé ki€ém tra va ghi nhdn xét clia cac ban trén tai liéu ddy mét cach truc tuyén.
Cac ghi chu nay sé dudc thong bao tu dong cho dbi tac.
M6t khi qué trinh ki€ém tra két thic, cdc ban cd thé chdp thuén ban vé va déng diu
“Release For Construction” truc tuyén lun. Vay la cong nhan mudn xay cai gi chi
viéc vao CDE, tai ban vé vé, néu ban vé cé dau RFC thi in ra va thi hanh. Néu
khong thi thoi.
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6. NhG cac di liéu dugc dat Ién CDE, tir thiét ké dén thi cong, nén dén khi hoan cong,
cac ban sé cd mot bé hd s hoan cong hoan chinh, s6 hda. Trong giai doan van
hanh, cac ban quan ly cdng trinh cd thé xudt cac thdng tin can thiét dé gilp quan
ly dugc t6t hon. Cai nay thi dén doan BIM for Facility Management.



3. Common Data Environment - Cac lua chon

Dudi day minh liét k& mét s& nha cung cdp CDE phd bién & nudc Anh. Cac ban bo 5-10
phat, b&m vao xem video gidi thiéu san phdm dé hiéu thém cac CDE la gi, cling ¢ thé
hiéu thém thé nao la BIM ma cac nudc dang hudng tdi. Khdng biét & VN ¢ nha cung cép
CDE nao chua? Néu chua thi cling Ia mot i hay cho cac start-up mét khi nha nudc bat
budc dung BIM mdt cach phé bién hon.

e 4Projects cua Viewpoint. https://www.youtube.com/watch?v=tFDpoubpR3Y
e Adoddle cla Asite.https://www.asite.com/images/uploads...oddle%2017.mp4
e Conject cua Aconex https://info.aconex.com/Video-LP.html

MGt vai ndm gan day, cac 6ng I16n vé phan mém ciing bat dau nhay vao CDE, vi du nhu:

e Autodesk véi Autodesk BIM 360 http://bim360.com/. Nhac lai lich s mét chdt thi
cac ban Autodesk cdé VAULT, BUZZSAW, ciing tao moi trudng chia s€, lam viéc
chung va quan ly di liéu nhung ma sdp tGi khong biét VAULT, BUZZSAW di vé
dau &

e Bentley v3i Bentley Connect, ProjectWise. ProjectWise la mét san pham lau ddi cla
Bentley dé quan ly dif liéu. Hién tai dugc phat trién thém vdi thé hé phan mém
Connect dé tao CDE. https://www.youtube.com/watch?v=-o0lg6 TEUEXU

e Trimble v&i Trimble Connect https://www.youtube.com/watch?v=bgaSj7YWXXE,
ong ke nay mdi vao thi trudng phan mém xay dung nhung thau tom rat nhiéu cac
dai gia khac khap nai trén thé€ gidi nhu Tekla, Vico, Digital Project... vGi cac giai
phap cuc ky innovation, tuang lai chdc la vugt Autodesk.

e Nemetschek v@i bim+ https://www.bimplus.net/, anh bim+ nay cé vé nhu la anh
mdi nhat trén thi trudng, ra ddi dau nam 2013 thi phai.

Phu phu, dai qua, hy vong mua vui cho cac ban dugc moét vai trong canh. S€ cd phan ti€p
theo...




4. Thong tin la tat ca
Théng tin 1a tat cd ©
OK, dén day thi xem nhu minh cé mét mdi trudng CDE ngon lanh canh dao dé trao doi
thong tin. Vay bay gid chac phai néi mot chit vé thong tin — Information — cai quan trong
nhat trong qua trinh BIM.
BIM = Building Information Modeling
Ch{r Building thudng dudc dich la (1) “cong trinh — danh tU” — BIM = M6 hinh Théng tin
C6ng trinh. Nhung Building cling cé thé hiéu la (2) “Pang xdy dung — déng tu” — BIM =
Xay dung Md hinh Thdng tin. Minh nghi cac ban nén hiéu theo 2 cach ludn cho sanh diéu
= Xay dung M6 hinh Théng tin Cong trinh.
Trong BIM, Information la tit ca. Information thi cd nhiéu ki€u, nhung dé trach rac roi
minh nghi trong BIM nén phan ra lam 2 loai la du:
1. Théng tin hinh hoc (geometry): la nhitng gi sG mé dudc, gan xay dung haon thi la
nhifng cai xay lap dudgc.
2. Thong tin phi hinh hoc (data) hay dif liéu: la nhitng th(t chi doc ma khong s& nhu
d&c tinh san pham, thdng s6 ky thuét...
Trong mét md hinh BIM thi phan 16n cai Data s& dudc lién két v3i Geometry ki€u nhu
Phan hon lién két vai Phan xac vay do.
Hai Idng nhang, nhi? Rang thém 2 cai hinh nira r6i sé ki€ém vi du.
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Hinh nay Ia theo thdng k& & Anh vé& phén bé gia tri trong vong ddi ciia mét du’ én. Theo
ddy cac ban lam thiét k& (KTS, KS...) Iang nha lang nhdang nhung chi chiém c6 3% gia tri
cdng trinh. Cac nha thau dai ndng dam suang nhiéu khi d6 mau chét ngudi nhung ciing
chi chi€m c6 17% gia tri. Tic la phan hinh hoc hay xay 1ap chac chi khoang 20%... 80%
con lai danh cho cac ban van hanh, ngdi mat &n bat vang, nhé. Ma dé van hanh tét, cac
ban nay rat can cac théng tin phi hinh hoc. Tum lai, hoi déng dai nhung d€ thay la cac
thong tin phi hinh hoc n6 rat rat cé gia tri.

Cai hinh ti€p theo sé lam cac ban Kién truc su va Ky su’ két cau buon hon nita. Hinh nay
song ki€m hgp bich vdi hinh trén d€ khang dinh thém |a cac thdng tin hinh hoc giam dan
su’ quan trong trong vong ddi cong trinh va di nhién ngugc lai, cac dit liéu phi hinh hoc
cang Vé sau cang quan trong.

Dir liéu theo vong d¢i cua cong trinh

P&y cac ban cd thé thdy 13 cdi cic ban cb thé s& dugc thudng cha dang 1a bao so vdi cdi
khdng s& dugc &,

Vi du cho dé hiéu nhét 13 18y 2 cai family trong Revit ra so sanh vdi nhau. Hinh th& nhat 13
family gbc cia mdt ddm chir nhit trong Revit. Cac ban cé thé thdy la trong phén
Properties, ngoai kich thudc bxh ra, con lai cé rat it dif liéu (data).

10
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Néu dem so v8i mdt cai dam da dugc tuy bién la thém vao rét nhiéu data, cac ban cd thé
thay la nd qua trGi luén, day la minh con chua kéo hét xudng. Vi du ngoai kich thudc hinh
hoc, ngudi ta con thém vao:
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1. Khéi lugng thép dé béc khéi lugng, vt liéu, cudng do... dé lam gid 5D.
2. Thong tin v& nha san xuat, email lién lac dé khi cé chuyén gi nhu bi bé, bi gdy thi
con biét ai ma lién lac
3. Ho con thém ca tiéu chuén dung dé tinh ddm, dua cd moment t&i han dé sau nay
&} tai trong ¢ thay ddi thi ho cd dif liéu dé€ kiém tra lai dam.
4, ..
5 ..
NGi chung 13 rat nhiéu thdng tin di kém dé cb thé khai thac trong suét vong ddi clia cong
trinh phU hop vdi nhu cau cla ngudi st dung. Nhiéu diéu ma ngudi ta khdng thé lam
dudc chi véi cac thong tin tur cai dam co ban cda Autodesk.
Bon minh hay néi dua la mo hinh BIM ma chi cé thong tin hinh hoc, khong cé hoat rat it
thong tin phi hinh hoc dinh kém thi nhu' 1a xay nha Ién nhung khong hoan thién.
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Hodc nhu la dang nhin hinh sap & bao tang Madame Tussauds vay, dep thi dep nhung chi
toan sap, cha c6 cam giac gi khi s vao. Hodc 1a ki€u tham dep nén chon géi cd bd mét
dep nhung tinh tinh don diéu, cha cé gi hay ho thay vi Idy c6 chi can uva nhin nhung noi
tdm phong phi dzy a. Nhi nhién néu dudc ca hai thi t6t &,
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Tom lai, trong quy trinh BIM, cac ban
phdi tdm niém Thong tin, Thong
tin va Thong tin.
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5. Augmented Reality (AR) - Cong nghé tang cuong thuc té
M3y cdi post trén kha la khai quat chi d€ nhdn manh 1a théng tin va trao ddi théng tin 13
Xuong s6ng ctia BIM. Con lam sao dé tao thdng tin (BIM Content), quan ly thdng tin, BIM
hoat déng theo tiéu chun, quy trinh gi, cac Level ctia BIM... tic & cu thé hon dé thuc
hanh dugc minh s& trinh bay sau. Chir nhiéu qué s¢ tau hoa nhap ma méat &,
Noi chuyén Iy thuyét chdng bao git 13 dé tai hdp dan ca. Trd vé gidi thiéu cdng nghé cho
thu gian vay. Quay trd lai cai hinh & post dau tién thi cong nghé dugc dung ti€p theo sau
CDE la Augmented Reality (AR) = Tang cudng thuc t€, minh thay trén mot s6 web ti€ng
viét dich 1a th& &,

Freparaticn 1onel [ & T . +* & Comstruction (e Handover KK

Ausgmeented reality (AR

O Oculus VR

Tang cudng thuc t&€ AR 1a cdng nghé dung dé chén thém cic thdng tin s6 (digital
information) — nhu' la hinh anh, m6 hinh 3D hay video — vao moi trudng thuc (real-time
environment). AR thém va x&p chdng céac vat thé do 1én mot mét céi nhin cla thé gidi
that, bai vay mdi goi la bb sung hay tang cudng thuc té.

L4y minh hoa 13 trd chai Pokemon dang cuc hét ma chic 13 cd nhidu ban dang chdi cho dé
hi€u. Su viéc chi don gian 1a ban dua dién thoai cia minh chiéu 1én bai dat tréng bén
hong nha, thé ndo tu’ dung xen Ian gitta cdy co (thé gidi thuc) lai c6 thém chd Pokémon
3D (vat thé 3o) dé thuang hién ra dé ban sin. Gap dién thoai lai thi cha thdy Pokemon
dau ma cay cd xung quanh thi van that nhu thé, nhu 1a ma vay.

14



Vay cdng nghé nay dung thé nao trong xay dung?

Bi gio cac ban nghi thé nao néu thay chi Pokémon i bang phdi canh 3D cla cbng trinh?
Kich ban 1a cac ban dan khach hang ra bai d&t ma du &n mudn xay va dua iPad 1&n. Dang
nhé binh thudng thi trén iPad chi hién ra manh dat véi cac nha xung quanh (moi trudng
thuc) thoi. Nhung sang chanh thé nao, lan nay tat ca moi ngudi déu thdy can nha tudng
lai (d6i tugng a0) ndm gon gang trén manh dat, xen 1an véi cic cong trinh that xung
quanh, whao !l!,

Trong giai doan thiét ké sd bd (Stage 0-2), kién tric su thudng chi can dung hinh khoi
hay tao vao anh phdi canh... cia cac phudng an bang cac phan mém dung hinh nhanh
SketchUP, 3dsMax, Rhino,... roi trinh cho chu dau tu xem.

Néu ap dung cdng nghé nay, thi nhu'y tudng & trén, cac bén cd thé cling nhau ra thuc dia
dé& xem cdng trinh tucng lai ra sao va tuong tac thé nao véi mdi trudng xung quanh. Piéu
nay gilp cac bén chon phuong an tét hon nén rit ngan dugc thai gian thiét ké.

Céc ban chiu khé bd 1 phit 13 gidy dé xem céi video dudi day dé hi€u thém van dé
https://www.youtube.com/watch?v=0RrYN4PHvoY
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Xa hon mot chit, mét khi thiét ké dugc chi tiét han, cac can ho dudgc thiét ké xong trén
ban vé. Bay la Iic cac cac ban ban hang lam viéc. Thay vi chi dugc xem ban vé 2D, khach
hang chac sé an tugng hon néu dudc nhin thdy cdn hd tuang lai cia minh dep lung linh
bang 3D vdi day du ndi that, hon nita lai co thé sd s m6é mo xoay qua xoay lai trén dudc,
Whao !!!

Minh co cdi video phuc vu cac ban:

https://www.youtube.com/watch?v=KyYUJcYJzb4

Cac ban dirng nham cong nghé tang cudng thuc té€ (AR) nay v@i cong nghé thuc té€ ao
(VR). VR la ban phai mang bd kinh dac biét (~1000usd) r6i di trong thé gidi ao 100%
ludn. Con AR chdng can gi hét, nén cha thém tién dau tu, a quén, chi can dién thoai hay
may tinh bang, may cai ndy xem nhu phudng tién cé san.

S& di AR la mét phan cua BIM bdi vi AR cling chi khai thac mo hinh ma cac ban tao ra lic
thiét k€. Nom na la (1) ban tao mé hinh bang Revit, Archicad hay bét ki nhu thiét ké binh
thudng, (2) upload mo hinh day Ién trang web cla cong ty cé dich vu AR, (3) cai phan
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mém cua ho Ién dién thoai hay may tinh bang, (4) gdn md hinh do cta ban vdi mot vat
thé hay dia di€ém that nao déy, vay la (5) khi ban chiéu dién thoai vao vat thé day 1a mé
hinh 4o s& hién ra cling vdi thuc t& xung quanh. D& nhu 13 chai Pokémon vay do.
Hién tai, c6 mot s6 nha cung cap AR vua tam la:
1. Augment, http://www.augment.com/augmented-reality-architecture/, 6ng anh nay
hay 1d3m, hién cho dang ky thir mién phi 30 ngay, ban nao mudn thi th& ngay di, chi
can mot mo hinh, mot iphone hay ipad hay android cuc ky tha vi.
2. Seeable, http://seeable.co.uk/augmented-reality-from-bim/
3. AR-media, http://www.armedia.it/

Minh nghi tucng lai, cung véi BIM, cong nghé nay sé dugc i’'ng dung nhiéu bdi vi né khai
thac dudc thong tin tr BIM mot cach dan gian, hi€u qua va tiét kiém.

Giai tri cubi tuan cho cac ban mu6n xem thém vé AR, tin minh di, cac ban sé thay rat vui
va bat ngd, 1 phat 23 gidy thoi &

https://www.youtube.com/watch?v=dwt-mgxg ao
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6. BIM Level 2

NGi chuyén thdng tin, cdng nghé, gai gi nhe nhang vay la du roi ha, bay gid khdng thé
vong vo trén tranh dudc nita, ndi chuyén nghiém tuc théi. O bai ddu minh cd ndi sc 1a
minh mudn gidi thiéu va&i cac ban tré BIM Level 2 cia Anh, vay né la cai gi?

Quay lai lich sir mot teo thi sau cua khing hoang xay dung vao nam 2007-2010, hinh nhu
qué ta ciing cd bi thi phai, bat dong san vG bong bdng gi gi dé. Chinh phu Anh quyét dinh
dau tu vao xay dung hiéu qua han, va mét trong nhifng viéc do la ho mudn ap dung cong
nghé thong tin vao xay dung, vay la ho thanh lap cac nhdm lam viéc vé BIM, BIM Task
Group http://www.bimtaskgroup.org. Nhiém vu clia group la thanh 1&p cac tiéu chudn dé
hudéng dan sir dung BIM dé cac bén tham gia biét cu thé BIM né 1a cai chi chi, quyén va
nghia vu cu thé ctia minh 1a gi trong quy trinh BIM. Ch( ¢t nhu trudc ddy, mdi 6ng ra
khai vdi cai thuyén tén BIM clia minh nhung khdng biét khi nao cap bén va & dau &,

Ho dat ra 16 trinh la dén thang 04 nam 2016 thi cac “du an cong” phai dat dugc BIM Level
2. Cac 0ng tu nhan thi tuy. Cai hinh dugi day gidi thiéu sc vé cac Level cua BIM dugc dinh
nghia trong cac tiéu chudn cia Anh, cic ban cd thé thdy & dong Standards (BS1192,
BS8541, PAS 11192...). Ho dinh dua trén cac tiéu chi chinh la k¥ thuat st dung (technical),
mUc do hdp tac gilra cac bén vdi nhau (collaborative working), tinh tuong thich di liéu
(interoperable data)...

Level0 | Levell | Level? Level 3 ,//./
! % |
| BIM | 5
| g |
; ]
= |
| @
| w w| &\
K
5

CAD -t'ﬁﬁ.ai-'iaa';' [ ISO BIM ;|

| User Guides CFIC [Avanti, B5!

Drawings, lines, arcs, text atc. | Modals, objects,  Collaboration Integrated, Interoperable Data
L |
| i = >
ey Pas11az2] | =
Standards | BS 11522007 | 1 . I o |
I BLS 11922088 11923
| BS T000-4 |{ carex | orex ]I DM |
[2= a5 BS 8541134 4 | | D |
- l-’: [Jllllltlvlnll-\l.llI.lH.ln-IJH-JJ
Tools T = =
= = =
@ - @ Integrated
L J Fehe Bt Web Services
P File Based Collaboration —_— BIM Hulb
par Collaboration & Library “
Eanapermient
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Theo db thi Level 0, cdc bén da dung CAD, nhung CAD khdng dugc chudn hda
(unmanaged CAD). Vi du la cac phan mém CAD cd ban quan ly ddi tugng bang Layer,
nhung cac bén d&t tén layer chdng theo chudn nao ca. Ong kién tric dit tén layer mau
sic mot ki€u, 6ng Ky su cling theo ki€u clia dng, tén layer da trdm hoa dua nd, ngay trén
mot ban vé nhiéu khi cac ddi tugng giéng nhau ciing khéng nam trén moét layer, nét cla
dng dam nhiéu IGc nadm trén layer cta 6ng cdt. D&y la minh 18y vi du qué 1én thé d€ minh
hoa ch(r hy vong cac ban khéng bi 16i nay. P&y 1a ky thudt, con hgp tac thi cac bén chd
yéu trao dbi bang gidy.

Pé tranh tinh trang “I'm superman” cua Level 0, Level 1 bat cac bén trd thanh ngudi binh
thudng hon mot teo 1a phai co t6 chlc hon (managed cad). Cot 18i 1a CAD phai td chirc
theo tiéu chudn BS 1192, tir viéc dat tén (naming convention) cho layer (vi du ban vé kién
tric thi bat dau bang chir ‘A’, két cau thi bat dau 'S’), d6i tugng nao nam trén layer cla
ddi tugng day, tén va s8 hiéu ban vé cling phai theo thi tu logic, t& chifc cdy thu muc
cling dugc chuén hda... Cac ban mudn tham khado cd thé tim BS 1192 trén mang, néu
khong ra thi PM cho minh.

Con vé mo hinh 3D, vi du nhu Revit, néu cac ban dung revit chi nhu' la mot phugng tién
dé trién khai ban vé (drafting tool). M8 hinh chi cé cac generic family ma khdng cé théng
tin di kem, m6 hinh ctda ban khéng giao ti€p dugc vdi mé hinh cla cac dbi tac. Welcome
to BIM Level 1 & Céc ban dang lam BIM nhung la Lonely BIM — BIM cd daon?.

Pay la vé ky thuat CAD 2D & 3D va con vé hgp tac thi Level 1 cling phai c6 méi trudng
trao d6i file chung (CDE), ¢ thé I1a trao ddi file tinh nhu google drive, dropbox... ch(
khong can ngon lanh nhu may cai minh gidi thiéu trén kia (Level 2).

Level 2 la quy trinh bdt budc dau tir 04/2016, Level 2 chd trong dén viéc tich hgp di liéu
da nganh (multi-disciplinary) trong thiét ké va xay dung. Ném na la hgp tac gilra cac bén
nhiéu han ma dé hop tac dugc thi dit liéu phai dugc td chirc tét hon.

Néu Level 0 cho ban tu do, Level 1 gi6i han han 1 teo (chi ¢d tiéu chudn BS 1192-2 va BS
8541-2) thi dén Level 2 ban phai vao khudn khé thuc su, hé hé, tai vi Igi ich né nhiéu
nhung cac giao thirc phai tuan theo né ciing Idm. Cai nay cling dé hiéu thdi, lam viéc mot
minh cho phép minh dé& nhat dai. Cang theo nhém thi cang bi rang budc. Level 2 doi hoi
su’ cong tac cta nhiéu ngudi, nhi€éu bo mon va trong su6t mot thai gian dai.

Vay nén phai cd cac giao thlrc dé bat budc su’ hgp tac dugc tron tru, hiéu qua. Va quan
trong hon, phai cd con ngudi chiu hgp tac véi nhau va cing hgp tac vdi cac nguyén tac.
Bai thé€, khi ndi dén BIM ngudi ta hay ndi Con ngugi, Cong nghé, Quy Trinh.

PE dat dudc Level 2 thi ¢ cdc yéu cau cd ban la:

e Céac bd mén phai sir dung cac phan mém BIM dé tao md hinh, duy tri va stra déi nd
trong qua trinh BIM. Phan mém BIM khong nhat thiét phai gidbng nhau. Vi du kién
tric su s dung ArchiCAD, két cdu s dung Revit Structure. HEé thong ky thuat
(MEP) c¢6 thé dung Autocad MEP.
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e Cac md hinh phai “giao ti€p” dugc vdi nhau (social BIM = BIM x& hdi &), hodc truc
ti€p vdi nhau (vi du Revit Architecture va Revit Structure) hodc bac cau qua phan
mém th& 3 théng qua m6 hinh lién bang (model federation — ban nao cé tU nao
hay hon thi bd sung), vi du cac phan mém c6 thé két hgp dugc nhiéu md hinh vgi
dinh dang goc nhu Autodesk Navisworks, Bentley Project Navigator, Tekla BIMSight
va Solibri Model Checker.

e Sau khi két hgp cac mé hinh riéng lé lai v&i nhau trong mét md hinh lién bang
(federated model), cac phan mém nay cho phép xuat mo hinh lién bang thanh mét
file khac ma cai file nay lai bao dam gilr nguyén vi tri hinh hoc va dir liéu di kem
clia cdc mé hinh con ban dau. Trong tiéu chudn Anh PAS-1192-2, cac file xuét ra tir
md hinh lién bang goi Ia “md hinh biéu dién” — model rendition.

Pay la thong tin hinh hoc, con cac di liéu thuong mai sé dugc quan ly bdi mot hé thong
“hoach dinh tai nguyén doanh nghiép” (Enterprise Resource Planning — ERP).

M6t phan mém ERP la cho phép tich hgp phan I6n céc ndng clia mét t& chirc hay doanh
nghiép vao mot hé thong duy nhat. Vi du thay vi phai si dung cac phan mém k€ toan,
nhan su - tién lugng, quan tri san xuat... song song, doc lap thi EPR gom tat ca lai vao
chung 1 géi phan mém vdi cac chldc nang tuang Ung. Lgi ich cta ERP la cac chdc nang sé
hoat dong dua trén cung mot dir liéu (tai nguyén cong ty).

ERP la hé thong quan tri doanh nghiép, vay lién quan gi dén BIM?

Nhu da nhac lai nhiéu [an, BIM la thong tin, thong tin quan ly dudc (managed data) va la
cd s@ dif liéu tuong thich (database compatible). Vi du dudi day la cac thong tin xuat ra tur
mo hinh Revit dudi dang Microsoft Access.

Vay bay gi minh cd thé nhip toan bd thdng tin (cd sé di liéu) nay vao hé thng ERP cua
cOng ty la cac bo phan cua cong ty nhu k& toan, mua sam, ban hang, quan ly du an, bao
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tri... cd thé khai thac dudc. Diu nay chiing to 13, BIM, cét 18i Ia mét giao dién dd hoa
(Front end) clia mot cd sG dif liéu dang sau (database).
Ban nao hling thd thi search “BIM ERP integration” dé tim hi€u thém.
P&y 1a phan khai niém, con vé tiéu chuan thi BIM Level 2 dugc mong dgi la thoa man cac
tiéu chudn va hudng dan sau:

1. PAS 1192-2:2013: Tiéu chudn ky thudt vé quan ly thdéng tin cho giai doan déu tu/

chuyén giao cho du’ én xdy dung su’ dung BIM

2. PAS 1192-2:2014: Tiéu chudn ky thudt vé quan ly théng tin cho giai doan vén hanh
cho dur an xdy dung su’ dung BIM
PAS 1192-4:2014: Cac yéu cdu vé trao doi théng tin su’ dung COBie — Hubng dén
su’dung
PAS 1192-5:2015: BIM va van dé bao mat
Glao thuc BIM (tai liéu cua CIC)
GSL — Government Soft Landing
dPOW — Digital Plan of Works
8. Hé thong phén loai Uniclass2015

Level 3 la gi? Thdi, chding minh nén dirng lai & 2 Level d&€ hoc hanh cho t8t, nhi'&.

KN

N S A

Nhu thudng 1€, cac ban cd thé tim thdy cac tiéu chuén & trén nhd cu google, ban nao tim
khdng dugc thi PM cho minh. Bai sau minh s& ndi chi tiét hon vé céc tiéu chuén nay nhéat
la phan (5 - Protocol) giao thifc bdi vi nd la mét trong nhirng Keyword cua BIM.

P&y la sa bd vé cac Level BIM & Anh. Trong cudc bé dau hién tai ai khéng nghe ndi dén
BIM thi khéng phai la ngudi lam trong nganh xady dung nén BIM sé la xu hudng bat budc
sap tdi. C6 nudc bat budc phai dung tir trén xudng bdi chinh phd nhu Anh, Na Uy, Phan
Lan, UAE, Han Qudc, Singapore... C6 mot s6 nudc thi ap dung di tir dudi Ién. Ngay bén
canh qué ta, 6ng Singapore cé cac hudng dan vé BIM rat 13 tién tién,
https://www.bca.gov.sg/bim/bimlinks.html

Singapore BIM Guide https://www.corenet.gov.sg/media/586...M-Guide V2.pdf

BIM Essential Guide https://www.corenet.gov.sa/general/b...al-quides.aspx

Thuc su’ minh khong biét tinh hinh & VN thé nao, cé ban nao biét thi vui Iong chia sé. Dau
thé€ nao thi thé giGi cang ngay cang phang nén hy vong trong 5-10 ndm nifa Viét Nam ta
¢ thé qua dd qua Level 2 va ap dung ludn BIM Level 3. I have dream &,

Hen c&c ban bai sau tai vi tiéc chinh van chua bt dau... (c6 ban nao 18 doc thi cho ti
feedback d€ con diéu chinh cho cac bai sau &)
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7. BIM 3D, 4D

Bay gi0 chac cac ban thudng thdy cac thudt nglr nhu 3D, 4D hay 5D xudt hién thudng
Xuyén trén bao. Ba mon nay goi la ba mon phdi hgp cg ban ciia BIM (BIM Coordination).
Minh dich tam chit Coordination b&ng Phdi Hap nhung ma cé vé nhu khdng chuén 13m bdi
vi Coordination dién ndm 13 “mang cac phan lai v8i nhau dé so sanh/kiém tra dé bao dam
cac bén hoat déng déng bd véi nhau”. Chir Phéi hgp c6 vé khéng mang tinh kiém tra
trong ddy. Khdng biét ban nao cd tir nao chuén hon khdng?

Thuc t& c6 thém tir 6D nhung hién tai van chua dugc dp dung hoan thién nhu cac ban
3D, 4D va 5D nén sé xem xét sau.

Mén dau 1a 3D Design Coordination = Phéi hgp thiét ké 3D &, Mén nay la mdn co ban
nh&t ctia BIM, dé dung ma mang lai hiéu qua cao.

% Construction KO 6 nandover KT Oparationn]

Clash detection

N v SOLIBRI

3D Coordination trudc hét dung dé loai bd cac thong tin 16i hodc khéng dong bod trong
thiét ké va thi cong, dong thdi gilp cai tién chat lugng thiét ké/thi cong. Cd mot s6 viéc
chinh la:

1. Duyét chét lugng cua tirng bd hd so (ban vé, théng s8...) va kiém tra xem hd sc
cla cac bd6 moén cé dong bd véi nhau khong.

2. Kiém tra cdng trinh tuong lai so v8i mdi trudng hién tai: vi du ban c6 scan 3D cla
cdng trinh hién tai, két hop dir liéu nay véi md hinh du én cd thé thdy cdng trinh
tuang lai “cé 6n” khdng?

3. Kiém tra xung ddt, va cham giita cac bé mon

4. Gilp cung cép téng quan vé khdng gian dé t& chirc xay dung hdp ly, du todn khdi
lugng cho ting nhiém vu thi cong ...

5. Gilp du bdo an toan, t& chirc giao thdng, van hanh va bao tri.

PAS 1192-2 gidi thiéu kha chi ti€t vé phdi hgp khong gian (spatial co-ordinate), theo dé thi
3D Coordination la nhiém vu chinh cta 3 6ng:
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1. Phu trach ky thuat (Technical Coordinator hay ky su) cua ti'ng b6 mon: cac 6ng
nay chiu trach nhiém tinh va lam mo6 hinh cua tirng bd mén (& Anh/Phap, ky su’ gan
nhu chdng dugc lam md hinh, toan giao cho cac 6ng BIM Modeler)

2. Kién trdc su/Ky su’ chu tri thiét ké

3. Phu trach BIM (BIM Coodinator): 6ng nay chiu trach nhiém lam mé hinh lién bang
(federated model) nhu dinh nghia & BIM Level 2 & trén.

Chuyén di nhién la trudc khi lam 3D Coordination thi phai cd6 mé hinh 3D d& ma phdi hap
phdng a. Viéc 1am mé hinh nhu thé nao dé cac bén phéi hgp dudc véi nhau 1a mdt chuyén
dai 1é thé. N6 thudng dudc quy dinh trong Ban K& Hoach Trién Khai BIM (BEP = BIM
Execution Plan) cta tirng du &n va/hay theo Tiéu chudn BIM (BIM standard) cla tiing
cong ty.

Minh dua 2 khai niém BIM Execution Plan (BEP) va BIM Standard mot cach up md & day
d€ cac ban cac ban hinh dung tur tir. Hai ddng chi nay cuc ky quan trong cho viéc trién
khai BIM cia mét doanh nghiép. Minh s& gidi thi€éu chi ti€t (BIM Protocols) sau chi chac
cac ban nén nhé 2 keywords nay la cuc ky quan trong.

Vi du dé& thuc hién viéc 3D Coordination thi cac bén phai ddng y v3i nhau mot s viéc nhu’:

1. Phan mém dé lam md hinh, mé hinh t& chirc nhu sao...

2. Dung Mai trudng trao ddi chung nao (CDE)

3. Dét tén file mé hinh, theo ddi thay doi.

4. Bao nhiéu ngay thi upload mé hinh méi Ién CDE

RBi, (1) ¢6 nhiém vu-muc dich, (2) cé ngudi phu trach va (3) c6 mé hinh chuén roi nén (4)
la ti€n hanh lam thoi:

1. Trudc hét dung cai mé hinh 3D dé& bd sung duyét ban vé sé nhanh hon nhiéu so vdi
viéc chi Iat ting ban 2D hodc ban gidy moét.

Nguyén tac cta BIM la “Thong tin tir mot ngudn duy nhat”, tat ca cac ban vé 2D
déu phai dugc xuat tir mo hinh 3D, mé hinh 3D trén CDE la m6 hinh duy nhat nén
ban bao dam ban duyét la ban mdi nhat, néu mat bang ding thi xac sudt mat cat
cling dung theo cling I6n han bdi vi tr m6t mo hinh ma ra...

Cai nay dan gian va quen qua minh khong dai dong.

2. Kiém tra xung dot (clash detection), hién cd nhiéu phan mém dé tao cdc md hinh
lién bang tUr nhiu md hinh con dé kiém tra xung dét nhu Autodesk Navisworks,
Bentley Project Navigator, Tekla BIMSight va Solibri Model Checker hay ngay trong
céc CDE cling c6 thé lam dugc mét cach so khai. Cac ban lam mdt vong google dé
biét thém chi tiét.

Vi du cai du an nay bon minh cd dén mudi may cai moé hinh con tao bdi cac doi tac khac
nhau (kién trdc, két cau, scan 3D...), tat ca dugc chia sé trén CDE — Viewpoint 4Project
cho cbng trinh nay.
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Tho sd nhat la lam 3D Coordination trén CDE bdi vi cac anh nay mdi chi la viewer la chu
yéu. Trén CDE, minh cd thé xem tiing mé hinh mét hay c6 thé tao federated model bang
cach két hgp 2 hay nhiéu mo hinh vao (xem 2 hinh dudi day, hinh dau chi cé két cau, hinh
hai k&t hgp thém k§ thuat MEP). Ban lugn qua mét lugt rdi tim 16i bang mét &
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Vi du trong Navisworks cac ban chi can Append (hinh 1) nhiéu md hinh con la ¢6 mé hinh
lién bang (hinh 2) (federated model), sau day kiém tra xung dét (hinh 3) va béo cdo két
qua (hinh 4, 5)
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0T el 55 4w om M0820 € al STAWwCRE-.. Undecide) Critical Clah At
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Oi, viét bai thé nay thi sudng qua, toan hinh khong 13 hinh, viét kiéu nay d& dong ndo
chuyén ngi sudng vai.
M&y cai trén vdi cac ban lam Navisworks thi 1& mudi, minh dua Ién chi d& minh hoa 3D
Coordination la chuyén c6 that, dang dugc dung cho nhiéu cong trinh va dat hiéu qua tién
tuci thoc that & (mdy cai hinh & day la clia cong trinh ~ 250 triéu bang). May cai trén
cac ban cé thé quen trong Navisworks nhung cai dudi day cd thé 1a mdi, do la xuét bao
cao ra dang BCF = Building Collaboration Format.
Cai nay la cong nghé kha mdi trong viéc lam report cho Clash Detection. Thay vi xuat cac
xung dot mot cach tinh nhu ban goc cua Navis, cd nhiéu cong ty cung cap Add-in cho
Navis, solibri, ... cho phép ban luu lai Viewport chd xung ddt, dua truc ti€p 1én CDE hodc
cloud d& guri thang cho cac bén. Cac phéan add-in nay cho phép ban theo ddi cac xung dot
dugc stra hay chua...
M4y cdi nay la bé sung tuyét vdi cho Clash Detection:

e iConstruct, http://www.iconstruct.com/,

e https://www.youtube.com/watch?v=_rtG3Rd2YUc

e BIMCollab, http://www.bimcollab.com/en/default.aspx
e BIM Track, https://bimtrack.co/
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Mo6n phdi hgp ti€p theo la 4D (K& hoach, phan doan va phudng phap - planning, phasing,
methods) hay con goi la “3D + Thdi gian”. 4D thudng dudc sir dung chi tiét trong giai
doan 4 va 5 dé giup viéc thi cdng. Tuy nhién, nd ciing dudc st dung trong giai doan 2 va
3 tuy chi 8 mirc d6 “hoat hinh” dé du doan tién d6 va “lam dep hd so” cho chl dau tu.

% Construction KO & vandover [ {7 Operationn]

Al Timee, planning, phasing

ORACLE +
FRIMAVERA asta

4D thudng dudc lam bdi 2 6ng chinh la 6ng lap ti€n d6 (planner) va 6ng phu trach cac
phuong an thi cong (methods engineer). Di nhién cac 6ng khac nhu kts hay ks cling co
thé tham gia nhung phu trach chinh van 13 hai dng trén. Hai 6ng nay ngoi lai véi nhau
phan tich nén thi cong thé& ndo, mdi cau kién hét bao thdi gian, theo trinh tu’ ndo...

Lgi ich clia 4D Ia nhiéu va co thé ké ra mot sé ban nhu:

1. Viéc dau tién la 4D dep va an tugng nén dung dé ban hang rat tét. Néi dua chlr
hién tai 4D 1a cdng cu dé chirng minh céc gidi phap ky thuat tdt nhat. Bay git cac
cdng ty di ddu thau, trong hd sd thudng kém theo mét cai video 4D dé (1) chimng
minh cho chd dau tu biét la bon tao lam dugc va (2) lam ddng tién do. Co 4D chua
chdc ban d& thdng nhung khdng ¢ thi biét chac 1a ¢ nhiéu diém trir.

2. VGi viéc thi cong o (virtual construction) va ra dam cong trinh (work breakdown
structure) “cau kién bdi cau kién” rd rang giup cac ban:

e Hiéu rd hon du an.

e Phat hién cac I6i, rui ro c6 thé dé c6 phuong &n phu hgp

e Phat hién cac diém b4t hap ly trong tién do va phuong an thi céng

3. Cho phép ban nghién cltu cac phuong an thi cong khac nhau tir dé c6 cac tién do
toi uu.

Minh 13p lai chac la thira nhung tién d6 trong mot du’ an 1a cuc ky quan trong. Cac
ban 1am k&t cdu co thé tinh todn t&i vu dé tiét kiém vai kilogrammes thép nhung
chang la gi so vdi tiét kiém dugc ti€n do thi cong. Ngoai cdng trudng, nhiéu khi nha
thau khéng dgi co thiét k& chi tiét tir tw vdn ma thi cdng ludn d& dam bao tién do.
Ch&p nhan quay lai sira chita hodc dép bo dé gilr nhip cycle. Két cdu quan ly bai ky
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su’ nhung ma ti€n do thi bdi giam doc du an nén cai nao quan trong haon thi biét
ngay ha.

4. Du bdo vat liéu, nhan cong, cho tirng nhiém vu thi cong

5. Viéc tich hgp cdng trinh tuong lai vao méi trudng hién tai gilp ban té chirc cong
trudng tdt hon (nhu té chirc giao théng, giao nhan vat liéu, du tri...)

6. va nhiéu nira...

DE 1am 4D thi cac th{ can c6 1a:

1. MO hinh 3D, di nhién r6i. Co thé ma cling néi. Nhung, nhung...
Minh nhdc nhiéu [an réi nhung thém lan nifa chac cling khdng thira, BIM Level 2 la
thiét k€ dua trén cac mod hinh 3D (3D model-based design). Nhung khong phai la
cac mod hinh c6 doc (lonely model) ma phai la cac mo hinh cé chu y (design intend
model) tc 1a mé hinh phai thé hién dugc “chu y dé lam gi” cua kién tric su’ hay ky
Su.
Vi du nho nho cho dé hiéu 13 cdng trinh ban cé blic tudng cao 10m, néu md hinh
chi dung dé trién khai ban vé& (vé mat xuét ban vé thi 2 cai tudng dudi day thé hién
nhu' nhau) thi ban chi can vé base level = 0, top level = 10m 13 8n. Nhung md hinh
tudng 10m thi cac ban phu trach thi cong khong dung dudc, don gian la cac ban i
khéng mudn dé tudng 10m moét phat mot. Vay la dé€ vé phuang éan thi cdng, cac
ban i phai ding cac cong cu khac dé cit tudng ra lam 2 hay 3 doan hodc la vé lai
cai tudng mdi vdi kich thudc phu hgp. Di nhién la trong luc lam thé cac ban i sé
I&m bam chri thé kiéu “me thang i chi biét v&, déch biét gi vé xay dung”.
Tém lai, néu md hinh clia ban ngay tir dau thé hién dugc chu y cla k¥ su (thi cdng
theo 2 hay 3 dat) thi sé tranh dugc mot khoan thdi gian lang phi ma cac bén lai ton
trong va cé cdm tinh hon véi nhau. Cac ban methods ciing chiri th€ nhung kiéu
“Mia, thang i dudc, Iam md hinh ngon, cd hiéu biét”, vi du thé.
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MO hinh cla cac cong trinh xung quanh va dia hinh (topography)

Cac cong trinh tam va may mdc trén cong trinh

Gian gido va cac phuang tién thi cong

5. Tién d0 cua cong trinh (Microsoft Project, Primavera, Asta Power Projects ...)

H W

Nhu thudng 1€, xin mdi cac ban ra trung tdm dé hoc phdn mém, minh chi giGi thiéu sc sa
cac budc tién hanh d& minh hoa 4D la gi:
1. Nhap mot hodc nhiéu file mo6 hinh (vi du mo6 hinh Revit dudi day vao Synchro, hinh
1 dudi day)
2. Nhép file tién dd, rad cbéng trinh ra lam nhiéu phan (WBS = Work Breakdown
Structure), vi du file Primavera
3. Lién két md hinh vdi ti€n dd 1a c6 4D, vi du trong Synchro. O' budc nay cac ban
thay ro tai sao lai phai lam m6 hinh ¢ chd y (intend model) nhu vi du & trén. Bdi vi
thudng mot cdu kién ID gan vdi mot ti€n do, nén néu cdu kién cua ban gan vdi 3
dong ti€n do la cdi 4D cla ban sé khong chinh xac nira.
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(rat ti€c 1a minh khdng thé share cdi file nay dudc, cac ban cd thé tim trén youtube mdt
vai vi du vé 4D, vi du cai nay https://www.youtube.com/watch?v=VIOZWKMV9xs cho cac
ban cai nhin tdng quét vé 4D).

35



Bén canh viéc l1am tién do va video, 4D con cho cac ban lam cac viéc khac cu thé hon trén
cbng trudng nhu:

Phan doan thi cbng:
thr tu thi cong cac
cau kién, kich thudc,
khoi lugng...

Cac ban vé thi cbng
nhu hé thanh chong,
cac giai phap an toan
cébng trinh, phugng
phap thi cong,

0724 - BL-A - Resl 2-6... | Day | Count | | Day | Count |
Day Length 240,285 _ 120x285
§E B 1 10 1 a
1 P 2 12 2 2
| EIEEE 3 13 3 2
:- 4 343 | 4 12 4 3
| BEEE 5 12 5 a
e s 6 11 6 a

EEEE
| S P2 7 11 7 3
| B &| 367 3 3 s 2
Grandtotal 3763 1
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Phase 2 :

-Mise en place de guides pour bloquer et centrer le prémur
-Amende du prémur déja équipe des chapes + HUS-H14 et TPS 300
et GC 1.10m

L
Bastaings + tiges pour aider
au centrage du prémur

Hién cd nhiéu céng cu cd thé 1am 4D vi du nhu’;

Synchro Pro - Synchro: déng chi nay la thé hé phan di sau, hién dai va day da han
so vai Navisworks (day la y ki€n chd quan).
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e Digital Project — Trimble: dong chi nay dudc dung cho cac cong trinh cé hinh hoc
phuc tap

e Navisworks — Autodesk

e Vico sofware — Trimble

iTWO — RIB Sofware

Nguyén vén bdi Technicalman &

Cac du an bdy gio dang thuc hién theo mé hinh Design & Build. Trong qua trinh thi céng va xdy
dung viéc thiét ké dién ra song song vi vdy dan dén nhidu thay déi. Luc ndy dé dap ung cho tién
dé xdy dung viéc cdp nhat thay déi cho mé hinh 3D, cac detail, mét cét... khdng thé theo kip
nhiing thay déi nay vi phdi hoan tat mé hinh 3D trudc mdi xuét ra duoc mét cét.

Vén dé nida la chét luong ban vé tur mé hinh 3D xudt ra nhiéu khi khéng dung dé thi céng duor,
hodc la mat nhiéu thoi gian va nhén luc dé chinh sua.

Vé phén 4D-timeline thut su’ nd ciing chi dé review cho dlient & cac giai doan chinh, khdng thé
ndo lam chi tiét toan bé dur an. Cai nay da nam trong déu nguoi viét program roi.

Phén 5D, 6D - Costing, maintenance, COBle cling chi mang tinh Iy thuyét vi vén dé la khdng thé
mé hinh hda 3D tét cd déi tuong dé tur do gan cac parameter cho chung.

Téng thé thi lam gi cling phu thudc nhan luc ca. Nhu minh ndéi béng gié & trudc, Con
Ngudi la phan cg ban trong BIM. Cé mot s6 dong chi con bao la chiém dén 90% su’ thanh
cong khi ap dung, 10% con lai la Quy trinh va Cong nghé.

Trudc hét vé tién do thiét ké + thi cong trong du’ an Design&Build, chinh ra Design 3D lai
thich ('ng nhanh han cho viéc thay déi phuang an thiét ké&. Bon gian la thay 3D thi ban ¢
ca detail va mat cat... Van dé la trong giai doan thiét k€ nao thi mo6 hinh ctia ban nén ap
dung Level of Development (LOD) nao? Cai nay trong BIM Execution Plan cta ban phai
quy dinh ro.

LOD LOD LOD LOD LOD
100 200 300 350 400
e~ _,.-*[:::‘
] I -«
-~ -!:. * |

Van dé vé chat lugng ban vé tir mé hinh 3D, minh nghi néu ban phai chinh stra 2D sau khi
xuat tir 3D sang thi that su ban nén xem lai chat lugng mo hinh 3D cua ban. Vi du néu
ban dung Revit thi nén xem lai template cla cdng ty. Chi xét riéng ky thuét trién khai ban
v& kién tric va két cau khdng thdi thi bon minh cdm dung autocad 1au réi&. Ban vé tir
Revit sang pdf va ra céng truong. Néu co markup thi truc ti€p trén pdf trén CDE hodc
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bang Bluebeam. Con vé mét BIM thi dif liéu phai t&r mot ngudn duy nhét, tdc la néu ban
vé 3D phan thd, roi detail lai bang Cad thi khdng goi la BIM Level 2 nifa roi.

Cai 4D thi nhu minh viét qua, ngoai dep va an tugng khi trinh bay, vira dung dugc cho ca
ti€n do tong thé vira dung review ky thuét cho tirng chi tiét... ap dung dén dau thi thy
mUc do phirc tap cua du an.

Cai 5D thi minh sé trinh bay sau. Nhung khang dinh la dén hién tai 3 moén phdi hgp 3D -
4D - 5D |a phat trién va hiéu qua nhét, trong quy trinh BIM. Bon gian 13 vi nhitng cai nay
trudc khi c6 BIM moi ngudi van lam. BIM giGp moi ngusi hé thdng lai, phéi hop véi nhau
nhiéu hon cong véi cdng nghé hién tai gilip loai bé cac budc thira va céc 16i hay gdp khi
dung 2D.

6D, 7D, COBie dung la dang dugc tirng budc trién khai, don gian la vi nd mdi. Néu cac
ban dé€ y thi & phan gidi thiéu BIM Level 2, minh viét 1a "BIM Level 2 dugc mong ddi 1a
théa man céc tiéu chuan...". Cac ban chi y 1a "dugc mong dgi - expectation" ch( khéng
phai bat budc nhé. Ching tdi cd cac tiéu chudn va dinh hudng st dung nhu thé, cac ban
lam on tuan theo tiéu chudn nhung cac phan hudng dan sir dung ma qud khé thi cac ban
thuc hién dén dau hay dén day, tuy cac ban. Phan mong chd nay chu yéu la cai 6D, 7D va
COBie nay.

P&y, tuy chua dung hét dudc nhung it nhat la cb cai gi ddy rd rang d&€ moi ngudi hudng
dén, chua ap dung 6D, 7D cho toan bd cong trinh dudgc thi thoi dugc phan nao hay phan
day vi du bd clra hay cai bén cau chdng han &. Phai nhap trudc, thda man tirng phan
mot, ch& mot [an 1én dinh ludn thi e la kho.

Trudc khi bdt dau mot du an BIM, cac bén bat budc phai ngdi lai v8i nhau dé trinh bay
minh mong mudn gi va minh lam dugc gi cho nhau. Minh lam 3D, 4D, 5D tho6i nhé hay
minh t6i bén 6D, 7D, COBie... an chai khong sg mua rci nhé anh. R6i tuy vao day ma
minh cé phuong an trién khai BIM cho phu hgp.

NGi chung con nhiéu chuyén dé viét, dat gach day roi viét sau:

Organisation Information
Requirements (OIR) ‘

Asset Information
Requirements (AIR)

Employer’ s Information
Requirements (EIR)

¥

BIM Execution Plan
(BEP)
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8. Du toan 5D

Tiép budc 3D, 4D minh xin gidi thiéu luén 5D = 4D + Du Todn (costing). D€ tranh lac dé
va nhanh nhanh quay lai phan ly thuyét, nén minh khong dai dong doan 5D nay.

Cling nhu 3D va 4D, cac ban cd thé thay 1a cd khd nhiéu phan mém chuyén dung hd trg
cac ban bén canh cac phan mém lam md hinh 3D. D& lam 5D ching han, c6 mot s& déng
chi nhu Causeway, CostX, Vico... Di nhién phan 5D nay phai dugc phu trach bdi ky su du
toan (estimating engineer).

% Construction Km & Handower m

50 Capital expendifsne

mdu»\m

Uu diém 16n cta BIM 5D c6 thé 1a doan trich xuat khdi lugng. Hién tai van con nhiéu cong
ty bdc tach khéi lugng bang cach in ban v& ra gidy, t& mau roi do bang tay &. Cé mot s6
cong ty thi bSc khéi lugng tir file pdf bang cac phan mém nhu On-Screen Takeoff, Active
Takeoff hodc Bluebeam... Chi cd béton la dam véi san vai cot thi con chiu dudc chir dung
dén cac phan trang thiét bi vGi hoan thién kién truc thi théi réi lugm oi, khong biét Iic nao
mdi xong va cé chinh xac khdng. V&i BIM, ban c6 san md hinh 3D thi tai sao khong boc
lubn @&.

Chi luu y la cac cong ty khac nhau sir dung phan mém du toan khac nhau, phugng phap
lam du toan cling khac nhau nén s6 liéu dau vao nhiéu khi khac nhau.

B&i vay néu chi dung cac chirc ndng trich xuat khéi lugng c6 san clia cac phan mém 3D
(BIM Platform), vi du Revit, thi khéi Iugng dau ra khéng ding dugc (khac format @). Nén
céc cdng ty thudng cd cac Add-in di kém dé& xuét khéi lugng phu hdp véi dau vao cla cac
phan mém chuyén dung ma minh dang dung.
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Minh nghi trong tuong lai, cac nha san xuat phan mém 3D ciling khong cai tién phan trich
xuét khéi lugng ndy I3m ma dé manh dat cho cac cdng ty phan mém nho chuyén lam cac
phan mém tich hgp theo yéu cau cua ting cong ty. Cac ban nao yéu thich phan mém, cé
thé khai thac phan nay dé 1am san pham ban dugc 2,
Nhéan tién minh cling nhac lai cai vi du md hinh ¢ chd y & phan 4D dé thdy la mdt [an
nira, khi lam m6 hinh phai chd y dén viéc sir dung clia cac bén vé sau (intend model). Vi
du céi tudng cao 10m, khi I8y khéi lugng tong thi nhu nhau nhung dé€ tinh gia thanh cho
tirng tang cla cong trinh thi phai chia tudng nay thanh tirng tang, nhu vay khdi lugng
tirng tang mdi chinh xac va du toan ciing vay. Pay la chua néi dén phucng phap thi cong,
chuyén thi cong tudng 10m chiéu cao mét Ian thi phuong tién k¥ thuat khac han thi cong
thanh nhiéu doan 3-4m.
Bén canh d&y, cac family cling phai cé cac théng tin pht hdp dé ban trich xuét (vi du khéi
lugng thép trong dam theo thé tich kg/m3 chdng han dé khi ban cé thé tich béton, ban ¢
lubn khéi lugng thép).
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Vay 1a cac ban cd (1) khéi lugng tir 3D, (2) Phuong phap va té chiic thi cdng (dé€ biét
ding gian gido gi va bao nhiéu ngudi chang han) va (3) tién dd (dé biét thdi gian thué
gian gido va s dung nhan cong vi du thé) tir 4D. Cac ban cé (4) gia vat liéu va (5) gia
nhén cdng tir co s& dir liéu cla cdng ty (cai PolyBrain & hinh trén). Vay la cac ban co thé
lam gia dugc roi &,

Tam quoc mot teo la hinh nhu' 8 nha minh lam du toan phai theo dan gia vat li€u va nhan
céng dua ra bdi tiing tinh thanh. & Anh véi Phép thi khdng cd cai don gid nha nudc nao
d€ &p dung ca. Chac la kinh té& thj trudng nén céc cdng ty tu lo gid vdi nhau vé ca vét liéu
Ian nhan cdng. Mbi cong ty thudng cé mot ca s6 dir liéu I8n Iuu trir cic gid thanh, hodc 1a
rat kinh nghiém tr cac cong trinh trudc, hodc la theo thda thudn hdng ndm vdi cac nha
cung cap (framework contract). Minh c6 thdc mac la trén mot cong trinh, cadc ban mua
thép tUr Trung Quéc, nhdm kinh tir Thé Nhi Ky, c&u kién bé tong ddc san tU Bi,... vay theo
don gia nha nudc thi biét lam thé nao?

TOm lai néu mo hinh 3D cua cac bén dugc dung mot cach phu hgp (cung BIM Standards)
va la cdc md hinh c6 chu y (intend model) thi cic ban hoan toan cé thé thuc hién cac bd
mon ph6i hgp 3D-4D-5D mot cach hiéu qua trong qua trinh thiét ké va thi cong (dén
Stage 5).

Di nhién BIM con kéo dai dén Stage 6 (chuyén giao) va Stage 7 (van hanh) nhu & céi hinh
dau tién. Minh s& quay lai cdc dong chi nay sau. Bay gid chac lam mét it ly thuyét dé cho
no6 han lam.
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9. BIM Content

BGi vi cac ban két cdu yéu thich cdng nghé va phan mém nén minh bat dau cac bai viét
bang cai hinh BIM Softwares (hinh & bai #1). Minh dao qua cac ('ng dung cta BIM song
song véi cdng nghé dé cac ban hinh dung sd sd BIM c6 thé lam dugc gi va lam thé nao.
Day chi la vé madt cong nghé va phan mém.

Thuc ra nhitng cai minh viét & trén rat gan giii véi cac ban lam két cau. Cai méi & VN cé 1é
la cdi méi trudng trao ddi théng tin chung CDE (Common Data Environment). Cai nay dua
trén dién toan dédm may (cloud) va cac nha cung cép chl yéu dang trién khai & cac nudc
phat trién. Co cai Autodesk 360 thi khdng biét cd ban nao & VN dung th& chua nhung so
vGi may cai CDE ma minh gidi thiéu & trén thi Autodesk 360 con thua xa.

Cai tuyét vdi clia cac BIM Task Group cua chinh phtl Anh 13 tao ra dudc cac tiéu chuin vé
BIM (BIM Standards) va cac budc ti€n hanh mot cach rd rang (BIM Workflow) cho moi
ngudi tham gia. Minh sé c6 gang dao qua mot lugt cac th( linh nay bang mét cai hinh tém
tat dudi day:

[prreparstor] [ere] FEERERRY [ - ovo SRR & Constrcton T
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Pl Cloud e
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Theo d6 cac ban c6 thé thay la phan Softwares dugc khoanh tron chi 1a mdt phan phai
chuén bi & giai doan khdi diém Stage 0. Bén canh phan mém, cic ban phai chuin bi
Protocols, Templates, Components.
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10. BIM Protocols

P& tranh nham 1an thi hién cd 2 tir Protocol. Mot 13 Protocol “don gidn va cd déng” hoi
mang “tinh phap ly” cta hiép hoi xay dung Anh (CIC), cac ban quay lai post dinh nghia
BIM Level 2 s& thdy la nd & muc 5 trong cac tiéu chudn. Cai BIM Protocols th( hai chi tiét
hon dugc xdy dung cu thé bdi cac cdng ty dé trién khai BIM. Ki€u nhu tdng hdi cd cai
thdng tu, cac cdng ty xdy dung cac tai liéu dé trién khai thdng tu vay dé.

CIC = Construction Industry Council ~ Téng hdi xdy dung Anh qudc? Minh khdng chic
I3m vé phan dich nhung ndm na nd cd thé gibng Tdng Héi Xay Dung Viét Nam vay do,
cling la tap hgp va dai dién cho cac ca nhan hodc cong ty lam trong cong nghiép xay
dung. P& chuén bi cho nudc Anh ap dung BIM Level 2, dau gi thi CIC cling gan gii Vi cac
ban dang thuc hanh xay dung hon nén hiéu rd cac ban i dang lam gi va muéh gi, nén sau
khi 1dng nghe cac hdi vién, vao nam 2013 CIC cung cap cho cac BIM Task Group mét tai
liéu goi 1a BIM Protocol (giao thirc BIM?) dé chinh thic 4p dung va ndm 2016.

BIM Protocol vira gidng nhu mét tiéu chudn vira gidng nhu mét hgp dong. Rét 1a don gian
dé& sir dung nd. Vi du khi chi dau tu (Employer) muén dung BIM Level 2, OK, tu van
(supplier) in cai Protocol nay ra, dién 2 cai Phu Luc di kém, bd chung vao hgp dong tu van
thiét ké. Vay la xong, chuing ta cung lam BIM.

Ban BIM Protocol ctia CIC cac ban cé thé load & day:

e The BIM Protocol, http://www.bimtaskgroup.org/wp-conte...M-Protocol.pdf
e BIM Protocol Appendix 1, http://www.bimtaskgroup.org/wp-conte...Appendix-1.xls
e BIM Protocol Appendix 2, http://www.bimtaskgroup.org/wp-conte...appendix-2.doc

Building Information Model
(BIM) Protocol

1. Definitions

2. Priority of contract documents SO0 (ar g PROTOCOL b
3. Obligations of the Employer

4. Obligations of the project team
member

Electronic data exchange

Use of models

Liability in respect of a model
Termination

Appendix 1: Levels of detail and the
model production and delivery table

Appendix 2: Information requirements

@ o,

® ~

Making buildings better 17 Bsizl}

Vé mét phap ly thi c mdi hgp dong tu van sé cé mdt ban BIM Protocol ndy, vi du chil dau
tu thué nhidu tu van (Kién tric, két cau, MEP...) chdng han, thi mdi 6ng tu van sé& ky véi
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chi dau tu mét BIM Protocol. Tuy hai cai Phu luc nd cd thé khac nhau tuy theo bd mén
nhung ma téng thé thi 1a cing mét phién ban BIM Protocol. Cai nay d&€ dam bao cac bén
clng ndi mot thar tiéng .

Vé mat ndi dung thi cd mét s6 diém dang cha y 1a:

e Y&u ciu lam BIM phai theo chudn PAS 1992-2

e Yéu cau phai c6 CDE

e Yéu cau cac mé hinh phai lam trong BIM (Model Production) va mirc d6 chi tiét cua
mo hinh (Level of Detail)

e Yéu cau phai cd mot dong chi lam quan ly thong tin (Information Manager)

e YEéu cau phai thiét l1ap cac thong tin mong mudn (Information Requirements) trudc
khi bdt dau. Cai nay theo minh 1a quan trong nh&t bdi vi trién khai BIM thé& nao va
chi tiét dén dau la tuy thudc dong chi nay.

Minh khuyén cac ban tré nén doc tai liéu truc ti€p bang bang tiéng Anh. Bén canh ddy
minh cling muén dich mét s8 cai sang ti€ng Viét bdi vi tan doc véi nhau bang ti€ng cla
minh van d3d han. Nhung thdi gian ¢ han véi lai thidu tir ving cho m&y cai ndy nén khong
biét c ban tré nao tham gia v&i minh khong?

Trén day la ndi vé cai thdng tu chinh rat cd dong (co 15 trang thdi) cia tdng hdi. Con cac
cdng ty thudng dua trén ddy dé phat trién BIM Protocols cho cdng ty cia minh. Cai nay
mdi la cai minh mu6n dé cap nhiéu hon bdi vi néu céng ty cla ban mudn dung BIM thi
nhat thiét phai thanh Iap cai nay trudc tién.

Di nhién tuy nganh nghé hoat dong va quy mé ma cac cong ty co cac BIM Protocols khac
nhau.

VE phia Chua dau tu, it ky thuat hon thi thudng co:

e Employer’'s Information Requirement (EIR) — Ban yéu cau thong tin — Trudc khi
thué tu van thi phai biét minh mudn cai gi 1a dudng nhién &), Vira dé cho minh va
vira dé cho tu van.

e BIM Capacity Assessment — Ban danh gia nang luc BIM cua d6i tac — Di nhién la
trudc khi thué, phai biét ndng luc nd thé nao dé con thué.

e CIC BIM Protocol — Céi nay la thong tu chung nén phai cd, tuy nhién phai diéu
chinh cac phu luc d€ phu hop véi titng éng

e BIM Execution Plan — Trinh bay trién khai BIM thé& nao, cho minh va cho déi tac.

Vé phia cdng ty xdy dung (nha thau) va tu van ky thuét, thudng cd céc tai liéu chuén
nhu:

e BIM Standards — Tiéu chudn BIM cuia ca cong ty trong day qui dinh qui trinh hoat
dong BIM cua cong ty. Minh sé cd mét bai chi tiét sau
e BIM Golden Rules: Cai nay thudng di theo BIM Standard, chi tiét han cho cac bd
mon
e BIM Project Execution Plan: Phuang an trién khai BIM cho tirng du’ én
e BIM Competancy Assessment: nhu cta chd dau tu
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e Employer’s Information Requirement (EIR) - y nghia tudng tu’ nhu cua chu dau tu.
Nha thau hay tu van thinh thoang ciing phai di thué thau phu hay bén B*, B " ..
chr cé phai Iic nao cling di lam thué dau

Pén day thi chdc cac ban cd thé thdy I6 mo mét chat vé quy trinh BIM rdi phai khéng a.
Ly thuyét cling nhiéu chr khong chi cd6 phan mém. Minh sé tur ti xr ly ndi dung cua cac
tai liéu trén...
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11. Employer’s Information Requirement (EIR)

Khong biét sau khi doc cai dinh nghia vé BIM Level 2 & trén cd ban nao to mo doc cai PAS
1192-2? Céi nay la 16i cia BIM Level 2 nén néu ban nao mudn tim hi€u BIM thi nhét thiét
phai doc. D€ download méy céi tiéu chudn vé BIM UK, cic ban vao trang http://bim-
level2.org/en/standards/, chi can dién tén va email 1a cd thé download dudc. Trang nay
cla BSI - British Standard Institute nén cac ban yén tam vé tinh hgp phap.

Vé ca ban thi qua trinh BIM sé tao ra cac mo hinh thong tin va cac théng tin nay dugc st
dung trong sudt vong ddi cia cong trinh. Hinh 2 cta PAS 1192-2 trinh bay qua trinh tao
va chuyén giao théng tin trong 8 thdi ky.

Figure 2 - The information delivery cycle
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Cac hinh vé mau xanh Ia (GREEN), lién quan nhiéu dén phan ky thuat - mo hinh PIM va
AIM, minh hoa cho viéc tao thong tin cla cac bén tham gia du an, cac théng tin nay sé
dudc trao d6i, quan ly va luu trir trong CDE (hinh chir nhat mau xanh 1& to nhét). Cac mi
tén mau xanh da trdi (BLUE), lién quan nhiéu dén quan ly - phdp ly, dién ta quy trinh
chung vé quan ly du an BIM. TU viéc chu dau tu xac dinh minh can gi (NEED) dén dau
thau chon tu van, ky hgp dong va cach thuc hién du an dé théa man cac yéu ciu cua
minh. Tuong tac qua lai gilra hai bén trong qua trinh trién khai du &n dugc minh hoa bang
cac hinh mau doé.

Cac ban mudn nén doc ky thém trong ban goc PAS 1192-2. Chi xin chi y dén cai hinh chir
nhat mau xa da trdi, géc cao bén phai “"NEED - Emplyer’s Information Requirements (EIR)
— Capex start”.
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Figure 5 - The information delivery — Assessment and need

Trong phan gidi thiéu cia PAS 1192-2 cé cau kha triét ly la “Beginning with the End in
MIND” cau nay trich trong cu6n “The 7 Habits Of Highly Effective People”cla tac gia
Stephen Covey. Cau nay ciing tudng tu nhu cau “If you don't know what you want, you
end up with a lot you don’t” cia Chuck Palahniuk. Dich ndbm la Ban nén biét trudc két cudc
sé€ ra sao trudc khi bat dau lam hay rong han mét chit [a trude khi bat dau moét du an xay
dung, ban phai biét nd hoat ddng thé nao. Cu thé hon cho BIM la trudc khi trién khai BIM
ban phai udc lugng trudc nhitng thong tin gi can dung. Hodc la theo Luat nhan qua nhu
trong phim chudng vay, “néu biét trudc cd ngay hém nay thi h6i xua dirng lam”, hé hé.
Cai phan “du bdo thdng tin” nay cu thé la cai Employer’s Information Requirement (EIR) =
Yéu cau Thong tin cia Cha dau tu, diém khdi dau cho qui trinh BIM. P&y, cac ban cé thé
thdy né mdt van ban cuc ky quan trong, diém khdi dau cla du an BIM. N6 xac dinh chul xi
muodn gi, muc dich cta BIM ma chu xi mudn hudng tdi (BIM Objectives) la gi. Bdi thé nén
no cling quyét dinh lubn ching minh can phai lam gi va tai sao lai lam thé.

Ghi chu la trong PAS 1192-2 dudgc dinh nghia la “Individual or organization for whom the
contract is executed and delivered”. TUc la chd - ngudi tra tién - cia hdp dong? Nén minh
tam goi la chd dau tu hay cht xi cho ngan gon.

Vay cai EIR nay la gi?

e Trudc hét day la mot tai liéu ma chu xi s€ dinh kem trong hgp dong véi tu van va
nha thau, nd di kém va bd sung cho céi CIC BIM Protocol & trén. Nhic lai dé khang
dinh 1a vi n6 nam trong hgp déng nén nd quan trong, but sa la ga chét.

e EIR md ta rd rang cho tu van biét can dung nhirng mo6 hinh gi va muc dich cla
turng mo hinh.
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e EIR dinh nghia chi tiét chd xi mudn gi tU cac thong tin cda BIM. N6m na la trong
md hinh thdng tin ma BIM tao ra, chu xi mudn trich xudt nhung thong tin gi dé s
dung.

Nhac lai la EIR dat ra rd rang cac yéu cau (requirements) clia chu xi nén no gidp:
Pam bao thiét k& dugc phat trién theo yéu cau cla chi xi, cai chl xi can (NEED)

e Xéac dinh dugc muc dich clia thdng tin can trao doi, nén cac bén tham gia dé dang
hgp tac v&i nhau hon.

e DPam bao thdng tin dugc sir dung mdt cach hiéu qua dé gilp cho viéc ra cac quyét
dinh mot cach hap ly.

e Chu xi biét dau vao can gi, ltc nao thi can can thiép, lic nao can ra quyét dinh...
khi lam viéc vdi tu van hay nha thau.

OK, vay la viét EIR la cai gi va tai sao phai cé nd. Bay giG ndi sd dén cai ndi dung cua no —
chi tiét thi doc trong PAS 1192-2 §5.

PE& cd mdt céi EIR tdt, chi xi phai ndm rd cac kich ban hoat dong va bao tri clia cdng trinh
minh. Cac ban c6 thé thdy trén chu trinh théng tin & cai Hinh s6 2, phan Hoat déng, SU
dung, Bao tri (Stage 7) dudc khép kin vai diém khai dau. Ddng qui trinh thi 1a chd xj cd
(1) kich ban, két hgp vdi tiéu chudn vé quan ly thdng tin cho giai doan van hanh PAS
1192-3 (xem phan tiéu chuén cta BIM Level & trén) dé thanh 1&p cac yéu ciu dé “quan ly
tai san Asset Management” la (2) Organisational information requirements (OIR) va (3)
Asset information requirements (AIR). Tu day sé co ban EIR cho ca du an.

NOi thém mot chit 1a chinh phu Anh bat budc dung BIM Level 2 cha yéu la danh vao phan
quan ly tai san nay tai vi phan nay mdi nhiéu tién (cac ban xem lai cai post vé gia tri cong
trinh theo vong ddi), ho hy vong tiét kiém dugc 20-25% néu céc tiéu chudn BIM Level 2
dudc &p dung ding. Minh nghi trong tucong lai, ngudi ta sé tap trung phat trién cac giai
phap cho phan Chuyén giao va Van hanh (Stage 6 — 7) nay han la cac giai phap cho cac
Stage 0-5. Gidi thiéu so thé dé€ cac ban c6 khai niém, cai Asset Information Model nay
xUng dang dudc chi tiét han sau nay.

NGi dung cla EIR it nhat phai cd 3 phan chinh:

o Mot s Ky thuét (technical) co ban dé tao théng tin - Y&u cau vé phan mém, muc
do chi tiét trong mo hinh, ...

e Quan ly Thong tin — Yéu cau vé quy trinh quan ly khi dung BIM

e Y&u ciu thuong mai: Yéu cau vé cac md hinh BIM, thdi gian chuyén giao dif liéu va
dinh nghia muc dich cta théng tin. (comercial - minh dich la thuong mai nhung
trong trudng hgp nay van cam thay khdng 6n)
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Technical Management Commercial
« Software Platforms « Standards « Timing of data drops
« Data Exchange Format » Stakeholder Roles and « Clients Strategic Purpose
+ Co-ordinates Responsibilities + Defined BIM/Project
s Level of Detail (general) Planning the Work and Data Deliverables
« Level of Detail (componentsy Segregation BiM-specific competence
» Training » Security assessment

« Coordination and Clash
Detection Process

« Collaboration Process

« Model review meetings

» Health and Safety and
Construction Design
Management

» System Performance
Constraints

« Compliance Flan

» Delivery Strategy for Asset
Information

Giai thich thém mot teo, V& mat ky thuat,

e Chu xi yéu cau dung phan mém gi va phién ban bao nhiéu, dong thgi cling chi ro
cac dinh dang file ma tu van phai cung cap (native revit, ifc 2x3... vi du thé). Néu la
tu’ van thi cac ban chiu kho tuan tha tai vi néu chu xi cd X va ban dua Y thi chiu
chét. Ngay ca khi dung cung phan mém ma khac version thi cling bétay.cam, bdi vi
cac bén khong giao ti€p dugc véi nhau.
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Table 2 = Proposed softwane versions

Company Database CAD Version Format Comments
software

Table 3 - Proposed exchange formats for models and drawings
DWG DGN DWF PDF IFC Other

Models
Drawings

Final drawing
format

Schedules or
spreadsheets

e Chu xj cling s& yéu cau cac mé hinh dugc dung dua trén mét diém gdc dé khi gdp
lai lam federated model, m6 hinh két cau khéng bi cach xa mo6 hinh kién tric ca
dém, vi du thé&. Cu thé la trong Revit thi cdc md hinh phai cé chung Survey Point va
Coordinates.

e Level of Development (mic d phét trién) = Level of Detail (mirc dd chi tiét) +
Level of Information (mc dd thong tin). Cac ban thira biét la trong mo hinh BIM
thi mot doi tugng (object) sé cd hinh hoc (graphic) va thong tin (data). Chu xi sé
quyét dinh tuy vao giai doan nao cla du an ma cac ban chi vé chi tiét déi tugng
dén dau va dua cho nd nhitng thdng tin gi. An chdi véi liéu lugng phu hap sé gitp
cac ban tiét kiém dudc thdi gian, tién bac va gilp ban tré thanh tay chgi ding
nghia. Level of Development trong BIM cling vay.

Khai niém nay ciing la khai niém cd ban cta BIM, xin mdi cac ban vao

http://bimforum.org/lod/ dé& tim hiéu.
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Vé mat Quan ly Théng tin thi phirc tap day, cé mét s6 diém dang cha y:

e Trudc hét 1a chu xi phai quy&t xem Tiéu chuén hay Hudng dan nao ndo 1a bit budc
(Mandatory), cai nao la khuyén cao st dung (Recommended).
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M =

Mandatory

R = Recommended

Application

Standards

Project Stages

Drawing

Classification

Level of Detail (LoD)

Common Data Emvironment

(CDE)

Costing

COBie

Contracts

Industry Standard

PA51192-2:2013

= | Collaboration

= | File Naming

= | Object Naming

PAS1192-3:2014

=

B51192-4:2014

==

PAS1192-5:2014

= |= | = | guidance

B51192:2007
+ A2:2016

=

MBS Toolkit

OR

BIM Forum
(2015)

Level of
Development
Specification
(Linked

with AIAE203)
B58541-1:2012

B58541-2:2011

B5B541-3:2012

B58541-4:2012

AECUKBIM
Protocol v2.1.1

RZIZT=E (=

Uniclass 2015

CiC / BIMINS

RICS NRM1 : New

Rules of
Measurement

RICS NRM2 :
Detailed
Measurementfor
Building Works

Bespoke

BIM Execution
Plan (BEP)
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e Chu xi phai néu ro

o Muc dich dung BIM (chi dé phdi hop thiét k& 3D, hay cho ca 4D, 5D, 6D...),

o Cac md hinh mong mudn, ai sé sir dung mo hinh va st dung thé nao. Di nhién
la thy theo muc dich ma sé c6 cdc mo hinh va di liéu gi. Vi du chd xi khong co
kha nang s dung BIM dé quan ly tai san thi théi, dua thdng tin quan ly tai san
vao md hinh 1am gi, kiéu ki€éu nhu vay.

o DI liéu dau ra mong mudn

-

o
wdy.al

Pedestrian simulation

| 25 . [
e, i e Ay .
'h.,_: 2 " = - .:_l-_ R .

| \r:E'.'#‘*"" ] o i “"I":_;‘.': : i)

slruciure mep archilecturs architecimre

] anl del a bullding |
Visualization -, by T megel :ui.u

ey ,'x',Ep'

&..

Clash detection

Structural optimisation |

Energy analysis =

Asset management Flanned maintenance

e EIR dau gi cling chi [d méi tai liéu khdi dau, nén cc yéu cau ndy cling thudng chi &
muc dd chung. Cu thé 1a chi cdn lam mdt cai bang roi danh d&u vao. Trién khai thé
nao sé ban trong BIM Execusion Plan (BEP).
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RIBA Project
Stage

3D Contral and planning

3D Design coordination

Asset Management
Assurance and data validation
Building systems analysis

Construction sequencing and
simulation

Construction system design
Cost estimation

50 Quantification

Cost management

Data Classification

Design authoring

Digital fabrication

Drawing generation *
Energy analysis

Field management tracking

Lighting analysis

Pedestrian simulation for hazard and

dwell time

planned maintenance

Possessions and permit to work.

Procurement Analysis

Record Modelling

B) Deign Brief

e
[ =4
W
E
=3
]
w
o
[=]
)
E
g

E) Technical Design

F) Production Information

G) Tender Documentation

K) Construction to Practical

(L) Post Practical Completion



VEé cac yéu cau thuang mai thi c6 hai muc can cha y la:

Cha xi yéu cau doi tac phai cd ké hoach thuc hién BIM (BIM Implantation
Programme, BIM Execution Plan)
Chu xi danh gia nang luc clda tu van (Suppliers assessment)
http://www.cpic.org.uk/cpix/cpix-bim-assessment-file/

CPIx - BIM ASSESSMENT FORM

(Based on working documentation provided by Skanska)

1 - Standard Information

Company BIM Representative Name

Interviewea/Person Completing the Form

Telephone No Maobile No

E Mail Address Web Site URL

2 - BIM Gateway Questions

If the answer to any of the fallowing questions is ‘Mo, contact, Project Team Leader, ‘name’, telephone number’,
‘amail address’

Question

Answer

Evidence (if applicabla)

Decision
{by Team
Laader)

Are you prepared to iSsue your
nafive CAD [ BIM format files?

If you aré nol preparéd to ssue
native CAD f BIM format flies.
Why not?

G2.1

Do you work 1o a CAD / BIM
Standard?

G2.2

If wou do not work to a CAD [/
BIM Standard. Why not?

G2.3

Do you work 1o the national
standard BS 1182: 20077

G2.4

If your Standards are not
BS 1192 2007, what are they
based upan?

G2.5

Da you produce a BIM model
as an ileralive process? Eg.
RIBA Plan of Work sRages.

G268

Da wou understand the Modal
Progressive Strategy?

Ga2.7

Da you understand the 'Level of
Information’ required at each of
the project delivery stages?

G2B

Do you understand the 'Level of
Detail’ required at each of the
project delivery stages?

G3

How do you demonsirate or
whial measures do you have In
place to ensure compliance
with your CAD / BIM Standard?

56



Ngoai [é mét teo thi thinh thoang doc bao thdy cd mét s6 ngudi dan trong chung cu biéu
tinh chuyén thu phi quan ly. Cai nay chac la tai chu dau tu trudc khi xay chua biét minh
phai quan ly hoat dong cla tda nha thé nao hodc la trudc khi mua, ngudi mua khdng biét
minh phai c6 nghia vu gi. No6i chung la thi€u mot cai EIR cho ca hai.
O ddi, biét minh mudn gi nhigu khi cting khd, viét dugc ra minh mudn gi lai cang kho han.
Vi du véi minh, thinh thoang ban gai héi anh muon tu thé nao, cau tra I8i thudng xuyén la
ki€u nao cling dudc, thinh thoang co tra I3i cu thé han thi 1a ki€u nhu hdm qua cling dugc
dé em. Nén c6 kha nhiéu tai liéu hudng dan cac ban 1am céi ban Yéu cau théng tin nay
nhu la:

e BIM Task Group, http://www.bimtaskgroup.org/bim-eirs/

e NBS BIM Toolkit, https://toolkit.thenbs.com/articles/...-requirements/

e Estate Management, University of Cambridge

http://www.em.admin.cam.ac.uk/develo...plementing-bim

Khong biét co ai thac mac “BIM t6t (good BIM) la BIM nhu thé nao?” Cau tra I0i rat don
gian la "BIM t6t la BIM thoa man cac yéu cau cua chu xi”.

Xem nhu tam 8n cho cdi EIR, cdi sau? chua biét 1a gi...
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12. BIM Execution Plan (BEP) — K& hoach Trién khai BIM
Muc dich van 1a cho ngudi méi hoc nén ci EIR & trén cd khi minh viét hai bi dai. Hy vong
la cac ban khong bi qua liéu &, cai nay goi la st dung Level of Development (LOD) khdng
phu hop nén dan dén 13ng phi (over-production of information with no defined use, mot
trong nhiing 1&ng phi ma PAS1192-2 muéh tranh). Cac post tiép theo s& ngén gon hon &
Dai dong thé mot teo nhung chi mong cac ban nhé dugc 2 diéu chinh la (1) phai cd EIR
va (2) EIR phai thé hién dudc 3 phan yéu cau la Ky thudt (Techinical), Quan ly
(Management) va Cam két vé két qua (Commercial).

Thuc su 1a trong cac vén ban hudng dan BIM hién tai thi chi cé cdc ban UK 1a quy dinh r&
rang vé 3 cam két trong ban EIR. Day la mét cach ti€p can BIM mot cach rat thuc dung
clia cac ban UK. Cac nudc khac nhu 3 nudc Béc Au chl yéu ndng vé yéu cau Ky thuét.
OK, xem nhu chu xi da ra dudc dé bai, vay thi réi sao, what's next? Vay thi cac con giGi sé
tham giai dé bai thoi. Cuc ky dan gian.

Néu mudn tham gia giai dé bai, viéc dau tién 1a con gidi phai chudn bi mét cai K& hoach
Trién khai BIM (BIM Execution Plan). V& mat cd ban thi BEP la tai liéu dau tién ching td
ban c6 kha nang lam BIM, va cach lam BIM cua ban dap Uing dugc cac doi hoi ma ban EIR
clia chu xi dua ra. Ban phai dién giai BIM team cua ban hoat dong thé ndo, cach ban san
xuét va quan ly thdng tin ra sao dé thda man dudc chu xi.

Figure 6 - Information delivery - Procurement

P bl cematacn P e v
IL_.Em:n'.'.}l L o m Eroce

PE chi tiét hon vé BEP, xin mdi cac ban doc doc PAS 1192-2:2013 §4 va §6. BEP thudng
sé€ Idp lai nhiéu cai da co & EIR bdi vi BEP la d6i ('ng clia EIR nén vgi BEP minh s€ viét
ngén ngan thdi. N6m na la trong mét du’ &n BIM, chi xi s& day (push) vao “cudc chai” cac
thong tin mong mudn dé cho tu van xao niu thé nao ddy dé kéo (pull) théng tin ra mét
cach hgp ly.

58



Theo PAS 1192-2 thi sé c6 2 cai BEP, mot la tién-hgp déng BEP (pre-contract BEP) va sau-
hgp déng BEP (post-contract BEP).
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Tién-hgp dong BEP (pre-contract BEP)

Pre-contract BIM Execution Plan (BEP)

L » 1. Information Management S DS
a. Level of Definition *

Training Requirements *

Planning of Work and Data Segregation
Coordination and Clash Avoidance

Collaboration Process

Health and Safety

Security Requirements *

Information to be either excluded or included from
information models *

i,  Systems Performance®

j. Compliance Plan

k. Coordinates®

=

Sm 0 o0

S

. Software Formats* ~~~_
- » 2. Project Implementation Plan (PIP) T

- a. Proposed Software Versions . X el -
IR . b.  Proposed Exchange Formats _ - - -~ * ==
h“uh c.  Supplier Hesuurce,ﬁl.rMmaw "x ‘~.|. :..
3. F’ruject Goals for Cr:rllal.‘;p'ratlun and Information Muﬂellmg "1 G
4. Ma_!n_r_l_?mie.ct- WIiéstones - consistent with the projech, pru_gr%rmdle -
- == ~5." Project Infermation Model (PIM) Delivery Strategy - - be=mTT N

LY
l| . %
] b
1 -

* Prescriptive En'lpfu ver information requirements. No Respn:.nse is required
in Pre-contract BEP unless EIR is descriptive and requires o pffsm'prr'ue
1

response. “u X \
&y "I

** The PIP responds to thE"Eqmpetenre Assessment in the EIR. !.-":1."&*55
otherwise required, the PIP Eﬂmﬂﬂﬁfi of a Supply Chain Capability” v
Summary (SCCS). The Tier 1 supplier is re&pqm-'bie for summarising Hn’M

capabhility. -~ -
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Tu van dung cai pre-contract dé€ tham gia d&u thau, cai nay tiép can truc tiép dén cai EIR.
Cling nhu trong cac cudc déu thau binh thudng, tu' van phai van hét cdng luc dé chiing
minh 1& minh dd ndng luc dé xr ly cai EIR. Thudng thi ban ching minh bang su’ hiéu biét
vé BIM, nguon nhan luc va IT ma cac ban cd hodc la kinh nghiém vé cac du an BIM ma
ban d& tham gia... Noi chung cé mét s8 di€ém luu i nhu' la (PAS 1192-2:2013 §6.2):

e Ddp Ung dudc céi EIR: di nhién rdi, phai khoe la t6i hi€u cai EIR cla ngai. Nhitng
théng tin gi ngai mudn & EIR 1a tdi cd thé dap (ng dudgc hét. TU viéc ngai can ky
thuét gi, thdng tin va cdc mé hinh ngai mudn,... toi cd thé dap Ung dugc bang cach
nhu thé nay... bla bla bla...

e Dula ch chl xi ma soan dugc ci EIR thi cting khéng dén ndi g& md dau, nén ban

cling phai chudn bi mét tai liéu kha quan trong 1a k& hoach trién khai chuyén giao
MO hinh Thong tin cla Du’ an = Project Information Model (PIM).
PIM la mot tur khda quan trong cua BIM va da xuat hién trén hinh s6 2 & bai EIR
nhung ma minh ludt qua. PIM di tir Stage 1 dén Stage 6, PIM chinh |a san pham
clia md hinh thiét k& va md hinh thi cdng o clia ban. Di nhién ban khéng thé cé
ngay PIM ngay tur dau dudc, trudc hét ban phai lam cac mo hinh gian don vé kién
tric, két cdu... cai tién dan, thém thdng tin dan dé hoan thién dan mé hinh qua cac
giai doan — quy trinh thiét ké.

Organizational I
. formation .
Requirements | peureens Models
(OIR) |
W b L
L
Aoel e I Asset
R::uimmnil ;.. Information
PAS 1192-3 Asset (AIR) 2| ModeliAmy
T - i
a | ] | | ] ‘!ﬁEH::rlf.I_I [ ] #"I-:L‘—“I ] i
. m -1
PAS 1192-2 | puintanguage | ¥ | information | &= Iharm
& Questions (PLQ) - -+ Requi |- & Information
Project st : "“:'E';T"“ Sl mode

Pay, trong cai EIR nay ban phai trinh bay cho chu xi thdy cac budc ban sé lam.
e Thém céi nita Ia ban phai chiing minh c6 kha nang trién thuc hién du &n = Project
Implementation Plan (PIP). Thong thudng cac cong ty sé cung cap cho chu xi cai s
dd td chirc phong BIM clia minh, CV clia mét vai ddng chi ¢ mau mét... Sau day
quang cao bon tao lam dugc bao nhiéu du an BIM r6i, van van va van van...
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Sau-hgp dong BEP (post-contract BEP)

Post-contract BIM Execution Plan (BEP)

- 1. Information Management

Level of Definition

Training Requirements

Planning of Work and Data Segregation

Coordination and Clash Avoidance

Collaboration Process

Health and Safety

Security Requirements

Information to ke either excluded or included from information

Tm Mmoo 0 oW

models

i. Systems Performance

j.  Compliance Plan

k. Coordinates

I.  Software Formats

2. Management

______ -» a. Roles, Responsibilities and Authorities
Major Project Milestones
Project Information Model (PIM) Delivery Strategy
sSurvey Strategy - including the use of point clouds, LIDAR or GNSS
Existing Legacy Data Use
Approval of Information

c.  Project Information Maodel (PIM) Authorisation Process
- 3. Planning and Documentation

-

oo oon oo

T === a Revised Project Implementation Plan (PIP) - confirming the capability
of the supply chain;
b. Agreed Project Process for Collaboration and Information Modelling
c. Agreed Matrix of Responsibilities across the Supply Chain
d. Task Information Delivery Plan (TIDF)
e. Master Information Delivery Plan (MIDP)
4, Standard Method and Procedure (SMP)
a. Volume Strategy
PIM Origin and Orientation
File Maming Convention

-
-

L — _:'_";_____._

Agreed Construction Tolerances for all Disciplines
Drawing sheet Templates
Annotations, dirmensions, abbreviations and symbols
h. Attribute Data
5. IT Solutions
a. Software Versions

b
=
d. Layer Naming Convention
e
f
B

b. Exchange Formats
c. Process and Data Management Systems

NOTE 1: The BIM Protocol shouwld be included in each organisations
ogreement/contract with the Employer before any Post-contract BINM work
commences.,

NOTE 2: The Information Manager is responsible for ensuring the BEP is completed and
distributed to all stakeholders before BIM related work commences.
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Chdc mirng ban d& dudc chon. Ban b sung cai post-contract nay cho chd xi sau khi da
thang thau. N6 sé chi tiét hda tat ca cac thong tin cla cai pre-contract dong thdi thém
mot s6 thdng tin cu thé nhu:

Quan ly: lic nay ban phai dua équipe cu thé, dich danh ddng chi nao lam gi va
trach nhiém thé nao. Cac DI liéu dau vao can thiét...

Chi tiét hoa chién ludc chuyén giao PIM

Ma trén trach nhiém cla cac bén tham gia nhét la bén phu trach K& hoach Chuyén
giao Théng tin Téng thé = Master Information Delivery Plan (MIDP), lai thém mdt
keyword nira MIDP.

Cac cdng ty xay dung st dung MIDP dé quan ly su chuyén giao thdng tin trong
su6t du an. Cac thong tin can giao trong mot du’ an:

M6 hinh (Models)

Ban vé (Drawing)

Thong so6 ky thuat (Specifications)

Thong ké thiét bi (Equipment schedules)

o Thong ké dif liéu tirng phong (room data sheet)

Quy trinh kiém tra chét lugng md hinh: bao gébm céc tiéu chudn vé md hinh, dat
tén, toa do gdc dé phdi hgp cdc mé hinh, sai s& cho phép...

Truyén thong: udc lugng co cac cude hop gi, khoang cach thdi gian, nhitng ai tham
gia...

Giai phap cong nghé: dung phan mém nao, ...

o O O O

O day c6 mdt cai ban do tdm tit kha chi tiét cac diéu khoan tr EIR tudng (g véi BEP va
BIM Protocol, cac ban Iudt qua dé thém biét thém chi tiét. Bi vi minh resize lai 600w nén
n6 kha md, cac ban load ban goc & day.

https://drive.google.com/file/d/0B8w...k4SzVINTq/view
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BIM Execution Plan hay con goi BIM Project Execution Plan, s& di co tu Project bdi vi cai
BEP né dudc lam cho titng Project cu thé. Cac ban lam xdy dung thi déu hiéu, khéng cd
cdng trinh ndo nhu cdng trinh ndo. Bay gid chuyén sang BIM thi cling th&, mdi du an s&
cd mot BEP, ngay ca khi du’ an la nho.

Day la mot tai liéu séng (live document), tao ra Iic du an bat dau véi su’ dong thudn cua
cac bén. S di goi 13 tai liéu sdng 1a vi trong qua trinh dién ra du &n, cac bén tham gia cd

thé thay ddi mét sd ky thut hay yéu cau thdng tin hay whatever...,

dudc ghi lai trong BEP.

cac thay ddi nay sé

Nhu thudng 18, cd rat nhiéu tai liéu hudng dan dé cac ban 1ap BIM Execution Plan cho

minh:

e CPIx BIM Execution Plan, http://www.cpic.org.uk/cpix/cpix-bim-execution-plan/, cai
nay 1a cta UK, don gidn dé hiéu.

e The Pennsylvania State University Computer Integrated Construction,
http://bim.psu.edu/, cdi nay cua My, la mét trong nhirng BIM BEP dau tién, nhung
ma noé qua do sO cho cac ban mdi bat dau

e Estate Management, University of Cambridge,
http://www.em.admin.cam.ac.uk/develo...plementing-bim
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13. Quan ly di¥ liéu - Data management - dRofus

C6 ly thuyét dan dudng thi hanh dong dd sai sot va tiét kiém thdi gian han. Nhung ma néi
mai ly thuyét thi chan nhu gian ludn. Nén thoi, tam gac ly thuyét lai, xap xinh cong nghé
mot chit cho vui.

Quay lai cai bang phan mém & trén thi dién tich td6 xam cling dugc nhiéu nhiéu ra phét.
Xong phan CDE, ba m6n phdi hgp 3D — 4D — 5D va cai cong nghé tang cudng thuc té.
Tiép theo ndi vé cac phan mém BIM va cac m6 hinh trong BIM vay. Phan nay cé khi la
phan céc ban lam két cu su’ & day quan tdm nhét bdi vi it nhiéu lién quan dén Revit &.

5 Construction & IFTTRT @ T

30 Dessign Authoring software CBIM™) Room Data Sheets ["BIM")
B ‘ g
= dRofus
NEMETSCH = X - Bt
Eq Bantley ﬂu-_m-::"" TEKLA finom Data Sheet app
Sty -I'\N'\---_::Ju

Trudc khi noi chuyén BIM platform hay mo hinh, minh xin gidi thiéu trudc cai dRofus ma
cac ban thdy & bén phadi man hinh. Pay 1a mot phan mém dé quan ly dit liéu (data
management). Cac thé loai phan mém nay kha la quan trong tai vi minh c nhic di nhac
lai m&i I3 trong quy trinh BIM, dir liéu 1a quan trong nhung ma nhiéu khi cac ban van chua
hinh dung hét dugc hét cu thé dit liéu (data) 1a thé nao.

ROi thinh thoang lai bao BIM la mo hinh di liéu nén cac ban cf nghi la tat tan tat dir liéu
phai dua vao trong mot moé hinh Revit hay Archicad hay Tekla... Vi du ban Technicalman &
post trén co thdc méc 1a “... vi van dé 1a khdng thé md hinh hda 3D tat ca déi tugng dé tir
dd gan cac parameter cho ching”, hy vong cai bai vé quan ly dit liéu dudi day giai dap
dugc mot phan thdc mac cta cac ban.

D& dé dang dién giai, minh 18y vi du khi khdi dau du &n xay dung, thudng chd dau tu 1am
viéc chung véi kién tric su’ dé thanh Iap céi file chuong trinh t6 chirc khdéng gian va hoan
thién cho du an (architectural program), cai nay lam cho tirng phong tirng phong mét, goi
ndm na la room-by-room. Minh nghi cac ban da thay r6i nhung ma minh c dua cai hinh
dé& minh hoa.

Cai hinh nd hadi nhd nhung cu ty nd la cai file exel, chi rd s6 hiéu tung phong, dién tich
yéu cau, hoan thién thé nao, trong day cd ndi that trang thiét bi gi, bla bla bla...
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Vi du khi trién khai lam md hinh, trén Revit chdng han, KTS thudng phan &nh cai room-by-
room nay bang cach tao Room, dit tén danh sd, t& mau tuong (ng. Room thi dé rdi, céi
khd hon la hoan thién, néi that va trang thiét bi (FF&E = Furniture, fixtures and
equipment).

Cac thong tin vé cac phong (room) va FF&E nay thudng dudc goi la DI liéu Cong trinh
(Building Data). Goi la D liéu Céng trinh dé& phéan biét vai DI liéu Du &n (Project Data) 1a
nhitng thdng tin vé vinh ki€u nhu ai lam chu dau tu, ai lam chu tri thiét k& kién tric, két
cau, hodc du an co gia tri bao tién...Di ngudc lai 8 mot vai cdi post & trén cao, khi minh
bao la dir liéu (data) la linh hon cta Object (family) thi Building Data la trai tim ctia cong
trinh. Ban thi tudng tugng moé hinh kién trdc ma khong coé room, hoan thién, ndi that
trang thiét bi... thi mo hinh sé thé nao a?

Tuy theo muric d6 thong tin (Level of Information = LOI, PAS 1192-2 §9) ma ban phai lam
cho md hinh cia minh nhung ma gid du ban & Stage 4 hodc 5 va phai phat trién dén
Stage 7 (van hanh) di, thi cac FF&E nay phai chlfa cac thong tin cia nha san xuat. Tuc la
phai trong mo hinh phai la cac doi tugng (object) that (hi€u gi va c6 thong tin ky thuat thé
nao).

NEu la cac object that thi viéc (1) tao ra nd va (2) quan ly no rat la phién ha tai vi mét s6
|é sau:
1. Khéng phai nha san xuét nao cling cé family cho san phdm ctia minh.
2. Viéc tao cac doi tugng tir dau la bat kha thi vi kha nang dung hinh cho ndi that va
thiét bi cua Revit hay ArchiCad kha han ché.
Thong thudng cac nha san xuat dung cac phan mém CAD cho cd hoc (mechanical
CAD) nhu Catia, Solidwork, Inventor... d€ thiét k& cac object nay.
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3. Ngay ca khi ban khéo tay dé c6 thé tao dudc vé& mét hinh hoc thi cac thdng tin phi
hinh hoc (data) di kém ciing ngoai kha nang cua ban vi né thuéc vé nha san xuat.
Ma cac doi tugng nay thi cuc ky giau thong tin (data rich families/components).
Chém gié mét teo thi ¢ day cac ban thay rd la mo6 hinh cia ban bi phu thudc vao bén thur
3 — nha san xuat. Bdi thé, néu lam BIM mot cach toan dién thi khong chi c6 nganh xay
dung khong th6i ma con lién quan dén nganh cong nghi€p san xuat nira. Trong cac BIM
Task Group cla chinh pha Anh, ho cd mot nhém lam BIM cho cac nha san xuat goi la BIM
4 Manufacturers (http://bim4m2.co.uk/). Muc dich la khuyén khich cac nha san xuat tham
gia vao tién trinh BIM. Bon gian nhat 13 trudc mat phai tao family cac san phdm cua minh
dé cac ban thiét k& dung.

Tom lai, m6 hinh FF&E thudng la mé hinh chudi nhat trong cac mod hinh cia BIM néu chi
dung Revit hay ArchiCad ma khoéng ap dung cac ky thuat khac.

FF&E

Data rich families/components

bimstore.couk

_*. o b T

bimstore.couk
Hién cac ban lam mo hinh FF&E thudng lam la:
1. Hodc la tim cac family thuc trén céc thu vién dé sir dung, & UK cd 3 thu vién object
phé bién la:
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e National BIM Library, https://www.nationalbimlibrary.com/
e Bimobject, http://bimobject.com/en
e BIM Store, https://www.bimstore.co.uk

2. Hodc la dung cac Generic graphic object + specification: nébm na la cac ban dung

céc ddi tugng phd thdng (generic object), gan gan giéng vdi cai Object thuc ma
cong trinh st dung roGi lién két thém cac tai liéu ky thuat (dudi dang link dén file
pdf) vao mé hinh.

Néu la cong trinh nhd, s8 lugng rooms va FF&E khdng I3n thi Revit ¢ thé quan ly dugc.
Tuy nhién, vdi cac cong trinh I8n thi kha phic tap nhu la file revit sé phinh ra, tim kiém
cling khé khan... V& 1au dai, Revit, ArchiCad...khdng thé ding dé quan ly cadc FF&E nay
dudc bdi vi cac nhuge diém nhu 1a:

CU mdi [an ban mudn thay ndi that hay thiét bi, vi du thay ki€u ndy sang kiéu khac
chang han, ban phai bat md hinh Ién d€ thay object ndy bang object khac. Dbng
thai phai thay ludn cac file chira thong s6 ky thuat.

MOt s& vén phong van duy tri song song cdi fiel excel d& quan ly FF&E bén canh mo
hinh, nén mdi 1an thay cdi nay 1a phai bao dam cai kia ciing thay theo.

Chua dau tu phai cd Revit hay ArchiCad mdi c6 thé xem dudc, néu khdng thi bé tay.

TU nhiéu ndm nay, ngudi ta cd xu hudng tach biét viéc quan ly room-by-room ra khéi cac
mo hinh clia BIM bang cach tao ra cac cd sé dif liéu song song vdi mé hinh nhung két ndi
v@i mo hinh. Kich ban la:

1. Ban cé mot md hinh 3D dudc tao ra bdi Revit hay ArchiCad. M6 hinh nay chi co

tudng (wall) thoi, khong co noi that gi ca.

Ban tao danh sach FF&E dudi dang moét co s dir liéu (Database) trén moét phan
mém thir 2 ndo ddy. Chd bon minh chon dRofus 1am giai phap.
https://www.youtube.com/watch?v=HkO35b210i8

. dRofus Ia web service, luu trif dif liéu trén cloud nén cac bén tham gia déu cd thé

khai thac dudc, nd lién két 2 chiéu véi mé hinh 3D cuiia Revit hodc ArchiCad dé chi
dinh cho md hinh 3D biét 1 & room nao c6 cic FF&E ndo. Ca thong tin 1an do
hoa .

Lién két 2 chiéu nghia 1a khi ban sra mét bén thi bén kia tu ddng thay déi theo.
Tlc 1a 8 bude 3, ban cd thé thay d6i FF&E trong md hinh 3D va danh sach FF&E
trén dRofus sé dudc cat nhap mét cach tu dong.

Sau day viéc quan ly FF&E gan nhu giao tron cho dRofus nhu xudt ban tom tat cho
tung phong, thong ké thiét bi, noi that, ...
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Céc ban cd thé xem video dudi day dé xem tuong tac gilta dRofus vdi Revit thé ndo:

https://www.youtube.com/watch?v=Q4hmpwNvZE8

1. Ban m& mo hinh Revit va chon mot room nao day
2. Két ndi vdi dRofus va Kéo tha cac ndi that ban muodn
3. dRofus sé tu dong nhan dang Room va thdng ké trong room day cé gi
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Pay la cach thu cong nhat, thong thudng cac ban quan ly FF&E sé nhép tu dong hang loat

cac room trén dRofus bang bang nhu 1a trén Excel vay.
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Bén canh day, cai Ifc viewer cua dRofus gilp ban dinh vi dudc cac room cua ban & dau,
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OK, vay la ban giai quyét xong mot chuyén kha nhirc dau do la quan ly ndi that va trang
thiét bi cla du an FF&E. Phan nay thudng cling chi€m nhiéu tién l1am, cac khach san thi
tAm 12-16% gid thanh, bénh vién thi con hon.. Ban cha can phai md hinh chi tiét tat ca dé
gan dir liéu ma ban chi can nhap van ban. Uu diém nhét cla cac giai phap nay la co thé
chuyén giao cho chu dau tu tdp hop cac FF&E clia cdng trinh, ma lai dudi dang Database,
rat thuén tién dé khai thac trong giai doan van hanh.
A, céi dRofus chi 1d mdt trong nhitng gidi phap hién cé théi nhé, bén canh cc ban ciing
khong kém canh bao nhiéu:

o Ideate-BIMLink, http://ideatesoftware.com/, ban nay don gian nhat, cg sé dir liéu

la excel
e Codebook, http://codebookinternational.org.uk/
e ONUMA, http://www.onuma-bim.com/
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14. Cac loai mo hinh 3D
Ok, vay la théng nhat mét phan dir liéu “nhd mon, 13t nhat nhung quan trong” da dugc
dua ra ngoai md hinh dé€ quan ly va khai thac hiéu qua hon. D4y 18 minh minh hoa cho
trudng hgp cla FF&E cac thdng tin khac cling dugc chuyén ra ngoai nhiéu 183m tai vi cac
mo hinh khéng thé chira noi.
Bay giG ndi dén chuyén cac mo hinh 3D mot teo. Thong qua chuyén mod hinh, cac ban cé
thé thdy cac gidi han cla Revit, Archicad... d& gilp cac ban cd thém ly I8 khi tay doi cai
nhau vdi cac ban khac cho rang “BIM la Revit la ArchiCad”.
Thudng mdt du’ an hién tai cd cac md hinh phé bién:

e Landscape - Phong canh

e Architecture - Kién trac

e K&t cau bdi tu van két cau — Structure (Consultant)

e K&t cau bdi nha san xuat — Structure (Fabricator)

e Cg, bién, Nudc bdi tu' van — MEP (Consultant)

e Cdg, bién, Nudc bdi nha san xuat — MEP (Fabricator)

e Facade

e NOi that va trang thiét bi - FF&E
Minh IuGi lam hinh tur cac cong trinh dang lam nén man phép sira chira mot chit bai gidi
thiéu clia bimstore.co.uk d& minh hoa cho cac ban.
Landscape (phong canh): Phong canh ma ciing la BIM a? Di nhién ro6i, thé cai cay trong
vuan nha ban khong cé tén a? Khong nhirng co tén khoa hoc ma con cé cac dir liéu nhu
ré coc hay ré chum, diéu kién séng (nudc, mat trdi), chidu cao, tan 13, thdi gian ra hoa,
tudi tho,... nhiéu ha. Vi lai, cai cdy bai cd cling la tién ma, phai bdc khdi lugng méi lam
gia dudc chur.
Tudng tugng moi cong trinh & Ha NOi c6 mdt mo hinh phong canh, day du s6 lugng cay
trong. ROi chuyé&n hét 18n cho thanh phd quan ly — c¢d s6 lugng, loai cy, tudi tho day du.
Vay 13 khi quyét dinh cht cay ndo, bao nhiéu cay, cdy bao nhiéu tudi... rat 1a dé dang dé
bao cdo cho dan. Chi can bat may tinh Ién, lam mo hinh lién bang (federated model) cla
tat ca cac cong trinh, va chi dau la chat day.
Cai mo6 hinh dudi day la landscape cia mot cong trinh ¢ Cambridge, ngi ma thanh phd ho
bi€t trong nha dan cd cay gi va bao nhiéu cay. Ban ma chat mét cay thi cling phai xinh
phép ca ndm trdi. N trong x4u x&u bdi vi ngudi ta xuét ra ifc dé& lam « phdi hgp 3D ».
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Landscape

Céc ban gd tir khéa « BIM for landscape » d€ tim thém tai liéu.

V& ky thudt thi cang ngay cang cd nhiéu kién trdc su’ phong canh chuyén sang ding Revit
nhung ly do chd yéu la ho bi budc phai lam phdi hgp 3D (3D collaboration) véi cac b6 mén
khac, nhat la Kién trac. Thudng cac van phong lam phong canh la nhd, it ngudi nén duy
tri mot bo Revit va cac thr di kem la kha khd khan. Cac dong chi lam landscape cho bon
minh thudng hay than van 13 revit chua hgp dé& lam landscape. Ho van thich Autocad +
SketchUp + Land F/X hodc la Rhino+LandsDesign hodc + Lumion.

Architecture (Ki€n tric): cai nay cac ban thay nhiéu r6i nén minh cha dam ndi nhiéu.
Pén hién tai thi cac ban BIM platform phé bién nhu Revit, ArchiCad,... Iam kha t6t cdc md
hinh 3D Kién trdc. Di nhién bdi vi BIM la thiét ké dua trén doi tugng (Object based design)
nén viéc tao, quan ly va sir dung cic Object van con nhidu chuyén dé ban. Va s& ban sau.
Ghi chi 1a méy cai hinh ndy chi d&€ minh hoa, khdng cling cdng trinh trén va khéng phai
cta minh.

Architecture

bimstore.couk

Structure (K&t cdu): hién phan Revit Structure (hay Revit tor 2016) dung dé trién khai
ban v& két cau la kha tét. Nhat la cho cbng trinh béton. Nhac lai nguyén tic cia BIM I3
mot ngudn dir liéu (one single source of truth) nén cac ban vé 2D déu phai dugc xuat tu
mo hinh 3D. May man la cac cong cu 3D hién tai lam ngon lanh chuyén nay.
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Cac ban cd thé load mot vi du vé ban vé xuét truc tiép tor mo hinh 3D Revit dudi file dinh
keém. Cai nay la cua cong trinh & cai hinh landscape.

Structure [Consultant)

W
)

=

N

bimstore couk

Tuy nhién, cho thép va gb thi hién tai Revit khd ma 1dam mo hinh dén Mdc dd Chi tiét
(LOI) trén 350, tirc la bat dau phan lién két. Tdrc 1a néu cdng trinh cd ca béton ca thép, ca
go thi tu van van phai v& hét cac ciu kién Ién mo hinh két cadu nhung chi dén mdrc ding
kich thudc va vi tri hinh hoc dé lam kiém tra phdi hgp 3D vai cdc bd mén khac va xuét ban
vé 2D. Han ché& I8n nifa clia Revit la khdng thé 1am md hinh san xuét (fabrication model) —
Structure (Fabricator).

Hién tai phan I6n cac nha san xuét déu trién khai lai md hinh san xuét bang phan mém
khac ngoai Revit, vi du Tekla cho phan két cu thép va Cadwork cho phan két cdu gb. Tuc
la sau khi tu van két cau phoi hgp xong xudi véi cac b6 mon khac trong giai doan thiét ké
(dén Stage 4), sang pha thi cdng (Stage 5), cac nha san xuét st dung lai md hinh revit dé
dam bao ding vdi kién tric va sé tu trién khai lién két, cat thép... bang md hinh riéng phu
hgp vdi phuang phap ché tao cia minh.

Cac ban fan cua revit chdc dang chuii minh la revit cling c6 chi’c nang tao lién két thép,
go... cling c6 kha ndng xuat sang Structural Detailing hdi xua va Advance Concrete/Steel
ngay nay dé& lam detail nhung ma theo minh 1a d& déu hét, khong do lai v6i Tekla va
Cadwork.

Cac ban churi thi chui lubn, ngoai trur pdf la dung dugc con lai cac file dwg xuat ra tUr cac
thé loai revit cling khdng st dung dugc, mau meé tum lum, line thi chdng chéo 1én nhau,
s3p x&p 16n xon... Cai nay thi it nhat cd ban Technicalman cling phe véi minh &,
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MEP - Ban Revit MEP cling ngon lanh canh dao nhung khdng hiéu sao dén version 2016
mdi dua cai phan san xuat (fabrication) vao. Vay la cac con gigi bén canh dung Revit MEP
dé thiét k&, phdi hgp 3D va xuét 2D lai phai lam thém mdt md hinh san xuét nira, di nhién
la v6i phan mém FAB MEP khac.

MEE

bimstore.couk

ME&E (Fabricator)

bimstore.couk

Facade (cac hinh trén cac ban thay Metsec la tai vi Metsec la cong ty san xuat thép hinh

dé 1am facade phd bién nhat nudc Anh nén clr ndi dén facade ngudi ta nghi dén metsec).
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Cling tuong tu nhu md hinh két cdu, revit chi lam nhiém vu dén Level 300. Sau day
chuyén sang cho cac déng chi khac 1am san xuét.

Metsec

bimstore.couk

FF&E — m6 hinh ndi that trang thiét bi. Dong chi nay da dugc tiéu diét & trén. Dung Revit
khdng dé€ quan ly dong chi nay 1a nhiém vu bt kha thi nén phai cé anh khac tham gia.
Pay la minh sd lugc cac mo hinh cd ban trong BIM. Bén canh day con cd nhiéu mé hinh
nita nhu md hinh bao chay (fire alarm), an toan (security), chi€u sang (lighting)... néi
chung BIM 1a s6 hda ma, s& dudc gi la s6. An phia sau cdc md hinh 13 cac cic cd s6 dir
liéu di kém dé& quan ly bd sung cho md hinh. Cac ban thdy mdt ngudi cd thé 1am hét tirng
nay mo hinh, tao ra bao nhiéu thong tin va quan ly né dugc khong? No way. Mot minh
Revit hay ArchiCad cé can dugc hét ngan nay khong? No way.

Budc ti€p theo cuc ky quan trong la lam sao gom cac mé hinh lai trong mot mo hinh lién
bang:

M& hinh lién bang

14 hink 180 béd r van
Landscape
Architect
Structune
MEP
FF&E
Wb hinh tac béd cac nha sdn xwedt -
Sheehwok
MEF
Framing Systems

Facade Systems

bimstore.couk

Va khai thac t6i da thong tin s6 cé dugc — One single source of truth:
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@Skanska

Hola, xong phan gidi thi€u mo6 hinh. Con lam sao lam mo hinh va lam sao gom lai dugc,
sau day lam sao sir dung cho hiéu qua? lam sao va lam sao...

http://www.mediafire.com/file/xfe7ry3e02qtike/Revit+STR.pdf
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15. Phan mém cho 3D Design

Bai viét vé cdc mé hinh trén chi dé gilp cac ban ¢d cai nhin chung vé cdc mé hinh cad ban
o thé cd. Tiép theo chdc ndi mot chit v& phan mém tao ra cdch md hinh day.

Nhé&c lai [ doan nay van & trong muc phan mém cho 3D design ctia BIM. Minh ciing dinh
chém mét doan vé cac phan mém lam 3D nay nhung chdc chdn khdng thé chi tiét bang
chuong 2.4 cla quyén “BIM handbook: a guide to building information modeling for
owners, managers designers, engineers, and contractors », nén théi. Cac ban cd thé doc
doan trich vé phan mém & day http://codebim.com/wp-content/upload...ok extract.pdf.
Gidi thiéu day cling la quyén Bible cho cac ban lam BIM.

Nhén tién minh cfing giai thich 1a trong céc bai viét minh it d€ link tham khao nay no hoéc
link & sau cling bdi vi don gidn 14 minh khdng muén cac ban tré nhiém thdi quen rat rat
xau cua minh, dang doc cai nay, thay link la qua lubn, c thé ludt lam rat mat thdi gian
ma khéng hiéu qua. Vdi li viét 1a dé gilr khach, dat link nhiéu mat khach tui sao &

30 Design Authoring software [TBIM™) l

NEMETSCH -, = Rieerit
En Bentley - TeNLA

by L bk,
Dl

Trong BIM, ho phan loai va danh gia phan mém (tng dung (application) ra lam 3 phan:

e BIM tool (Cdng cu cho BIM): ndm na la cac ’ng dung dung dé dap ('ng mot nhu
cdu nao day vi du nhu Revit dé& trién khai thiét k€ 3D, tao vao xuét ban vé.
Sap2000 dé phéan tich két ciu. CostX dé lam du todn... T4t ca cadc phan mém ma
cac ban thay trén hinh déu cé thé goi la BIM tool.

e BIM platform (Nén tang BIM): BIM tool thi nhiéu thé, nhung chi cd moét s tool
trong day co kha nang thiét ké va « lam nén, tao dir liéu » cho cac phan mém
khac. Vi du Revit, Archicad, Bentley Architecture, Vectorworks, Trimble Digital
Project, Tekla nhu cac ban thady trén hinh. NOm na la sau khi thiét ké xong trong
cac phan mém nay, md hinh cd thé lién két hodc xuét dif liéu ra d& dung vdi cac
tool khac dé thuc hién cac tinh todn khac nhau. Vi du vdi Robot dé tinh két ciu, v4i
ArchiWizard dé phén tich ndng lugng hodc véi Solibri dé lam 4D...
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e BIM environment (Mdi trudng BIM): ndm na I3 “6ng trum” cho ca tool Ian platform.
Muc dich la quan ly du an, dir liéu, thong tin, bdo dam cho cac platform va tool
hoat dong tran tru v&i nhau. Cai nay tudng tu CDE & trén cao vay nhung & quy mo
nho han. Vi du Autodesk c6 Buzzsaw, ConstructWare. Bentley cé ProjectWise.

Cac ban dé€ y 1a cac cdng ty phan mém Idn bay gid déu cd gdng mua ban, st nhdp nhau
dé€ c6 day du 3 thé loai trén.

Vi du khi bdo dung BIM theo Autodesk thi moi ngudi nghi ngay 13 “A, thiét k& trén nén
Revit (BIM platform) va két hgp vdi cai tool nhu tinh két cau véi Robot, nang lugng Vvdi
Ecotech, 4D vé&i Naviswork... tat ca sé dudc quan ly vGi Buzzsaw hay A360...

Phia bén kia Nemetschek thi “Thiét ké trén nén Archicad, tinh toan két cau trén nén Scia,
nang lugng vGi EcoDesigner, 4D vé&i Solibri... quan ly (BIM environment) Vdi
Teamwork/BIMServer hay BIMplus sau nay.

Cac ban Trimble hay Bentley cling tuong tu.

Viét chung chung kiéu nay chu y&u cho cac bac & trén cao cao ndi chuyén véi nhau dé
lam k€& hoach nay no, kiéu cac tién dng udng tra, vuét rdu dam dao ch(r chua danh hoan
toan cho cac ban tré.

Danh cho cac ban tré phai la chi ti€t, chi tiét va chi tiét. Phai thuc hanh dudc. Phai tao ra
lGa dudc.

V@i cac ban tré, vi du khi dugc chef tin tudng giao viéc cho thi sé « OK chef, em sé& dung
phan mém nay, két hgp vdi cong cu kia, dong thdi dung my nam k€ lién lac véi doi tac kia
dé€ 18y thdng tin ndy. Em s& hoan thanh cdng viéc chef giao trong vong 3 nét nhac ». Va
sau 2 nét nhac 1a ndp bai dé chef duyét, hét 3 ndt thi gui cho khach hang. Ta da. Ta da.
Ch(r ki€u ma nhan viéc réi nhung lai ban vién vong nhu BIM né cd nhiéu Igi it 1dm chef,
BIM nd c6 tirng nay mo6 hinh né chef nhung cai chef giao revit nd bi gidi han, lam chua
dudc chef di, bla bla bla... Thinh thoang gdp céc ban tré kiéu nay la minh sut ludn cho nhe
viéc.

Chuyén chi tiét trudc tién Ia bon minh hay dung Revit dé€ tao ndi dung 3D (BIM Content)
3, Ly do? cling cha biét tai réng rira nita, thdy cé thi dung.

Chi tiét hon teo nira thi lam sao lam mo6 hinh? Cling nhu trén, mai cac ban ra trung tam
hoc phan mém. V&n dé minh thudng thay I3 revit 13 mot phan mém qud dé dung, mot ban
khong biét gi chi can bat revit Ién, kéo tha cac dbi tuogng (object) la cd md hinh. Cai nay
cling 13 diém yéu cla Revit tai vi tao md hinh qué dé nén cling dé dan dén cac md hinh
cha dung dudc viéc gi. Ma cac ban mdi bat dau sau khi kéo tha xong thdy chang lam dugc
gi nén thoi, bd, va ac cam vdi revit luon.

Dung Revit chdc quan trong nhét la phai c6 1 cai Template, va phai c6 cac nguyén tac
(Golden rules) dé xay dung md hinh di theo Template d6. Trong céi post cac th( phai
chuén bi & Stage 0 cia mdt cdng ty tham gia BIM, minh ¢ dé cap dén viéc cac cong ty
phai c6 mét bd tiéu chuén BIM Standards clia minh, thi Template nay 1a mét trong céc cai
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quan trong phai chudn bi. Néu khéng c6 Template, ban khéng xuét dudc ban v&, cling
ban khong phdi hgp dugc. Minh sé trd lai cai Template sau.
O day xem nhu ban c6 Template dé 1dam md hinh. Thi cai quan trong ti€p theo dé Iam mo
hinh hay didng hon la tao n6i dung (BIM Content) lai la cac déi tugng (object). BIM la thiét
k& hudng déi tugng (object based design), ki€u nhu 1&p trinh hudng déi tugng véi C++
vay ha. Gan nhu tat ca cac thr ban kéo vao mo hinh déu la d6i tugng tat: dam, tucng,
san, cOt, hoan thién, vat dung...Cac doi tugng tao nén mo hinh, cac doi tugng tao nén noi
dung.
BG&i thé ndi dung BIM clia ban phu thudc vao chat lugng object. Ma & trén cao cao da ndi,
chat lugng object s€ bao gobm ba thanh phan:

e Chat lugng do hoa 3D (Quality 3D)

e Cau truc dir liéu (Structure data)

e Tham s6 thong minh (Intelligent parametric)

w

Chéat lwong dé hoa 3D

=
- 2. CAu truc div liéu (data)
w3 Tham s6 théng minh

y r

1

Chét lugng dd hoa thi rd rdi, d6i tugng tradng tréo dep dé ki€u Ngoc Trinh bao gid lam md
hinh dep va ua nhin hon.

]

i1
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C3u trdc dir liéu, dir liéu cling ding ludn, khang dinh roi, object ma khdng cé dif liéu thi
nhu tugng sap théi. Pep nhung ngan dau. DI liéu clia ban phai day du va té chic theo
tiéu chuan va giao thirc phl hgp. C6 thé thi mdi dé trich xu&t va tai sir dung dugc

— b EI— = |
e 2 D lieu la toi quan trong
et 1 e g i g 7 i ;
== o] R Lt T - —— e Chir *I" trong BIM & DI idu. wa nd 1 mdl phdn stng con cda ndi dung
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D6i tugng phai tuong tac mot cach thong minh trong luc thiét k€, vi du nhu chilfa nhiéu
option va tinh n&ng dé khi thiét k& dé dang Iua chon (all-in-one object). Theo kiéu, dep thi

cé quyén chanh nhung an mac hay tra Igi phong van cling phai phu hgp véi hoan canh
mot teo.

—

Mét déi tegng — nhigu kha nang sir dung
gt ng at Wk,
Nhiéu options trong mat ddi twgng

Nhiéu tinh néng thiét ké khac nhau

Thong thudng mbi cong ty déu cd mot thu vién d6i tugng riéng dé tién cho viéc thidt ké.

Tuy nhién, viéc tao va duy thi né khdng phai dé. Nén cang ngay cang cé nhiéu co s& doi
tugng cho cac ban s dung nhu:

National BIM Library, https://www.nationalbimlibrary.com/
e Bimobject, http://bimobject.com/en

e BIM Store, https://www.bimstore.co.uk

e Autodesk Seek, http://seek.autodesk.com/
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e BIM Components, https://bimcomponents.com/
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Chi tiét cui cung cla muc ndy la dung cac phdn mém hé trg mé hinh dé tao “hd sa kj
thuat cho vat liéu sir dung trong cong trinh”.

O bai trudc minh gidi thiéu 1a dung cic cd so dif liéu nhu dRofus, CodeBook dé quan ly
room-by-room. Tuy nhién, con mét tai liéu quan trong nifa trong ho sd du an la “chi dinh
vat liéu va thong sb ki thuat cho cong trinh”.

Hién tai (1) mo6 hinh va (2) h6 sa ky thuat vat liéu thudng dugc tach riéng, ban lam mo
hinh c& lam, vi du chi dinh 1a tuGng bang gach trong mé hinh. M6t ban khac lam trén
word go chi dinh: tudng gach, day 200, cuGng do B40 hodc tucng duang, phu hgp Vvdi
tiéu chudn ABC blab la bla... C{r thé& cho t&t ca cac d6i tugng cla cdng trinh,

O Anh, céc kién truc su’ hay st dung NBS Create dé tao ludn céi ho sd vat liéu nay song
song va néi v4i md hinh revit. T¢c 1a cic ban i c6 san cac chi dinh vat liéu trén NBS
Create, cac ban i m& mo hinh revit Ién r6i ap chi dinh vat liéu cho d6i tugng, dén cudi
cung cac ban i cd cai ho so vat liéu di cung va két ndi vdi revit.
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l‘iIBg Create -

Microsoft Excel = Microsoft Access
Cac ban co thé xem céi video nay dé hi€u thém quy trinh
https://www.youtube.com/watch?v=18s59g2JKIQ
Vay la thém mdt cdi quan trong nita ma cac ban cd thé tach ra khoi méi hinh dé quan ly.
Phan BIM platform v&i md hinh dén day c6 vé tam &n nhi.
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16. BIM Capacity Assessment
Loanh quanh vdi céi BIM Platform, mé hinh va di¥ liéu l1au qua. Tam thdi dé phan cdng
nghé (technology) 6 day dé quay lai vSi phan quy trinh (process). Phan con ngudi
(people) thi ding la khd nhét, hién tai cac y kién phan hoi déu la khé trién khai va con xa
vdi. Phan nay thi ngodi khd ndng ctia minh. Ong ba da duc két roi “thay ddi cac suy nghi
hién tai - challenge current thinking - ludn rat khd”. B&i thé, viéc minh c6 thé lam 1a chia
sé ki€n thdc “"TRUST, Share knowledge”, nhat la cho cac ban tré.
Trd lai véi phan Protocols & trén trén cao, minh cd dé cap dén mot sb tai liéu ma chu xi
hay tu vdn hay nha thiu can dé trién khai BIM. Cai CIC Protocol (giao thirc BIM), EIR
(thdng tin yéu cau cua chu xi), cai BEP (k& hoach trién khai BIM) da dugc khoanh tron, xar
ly, xam mau. Cai ti€p theo la cai BIM Capacity Assessment — Ban danh gia nang luc BIM
cho minh va cho ddi tac <.
[prepsrsso] [ cer] EESTERRY [ - o ]SSR E Consinicton |[_eroeooe | [
i
E= L e elldle
[ = - == B
(R .-usn.- ared Carben (60

Cac ban nao mudén lam BIM dang hoang, nhat la mu6n danh ra nudc ngoai, thi nén
nghién ctu ky cai “phé va tu phé” nay. Tudng tu thi cling giong phong trao phé va tu phé
cla can bd dzay, nhung ma khong phai theo phong trao ma cac ban phai lam lién tuc bdi
vi thé giGi BIM thay ddi rat nhanh.

Vi du hém trude minh gidi thiéu véi cac ban cai Navisworks va Solibri d& lam phdi hdp 3D,
clash detecton, hdm nay cd mét dong chi ban hirng khdi giri cho minh giai phap mdi cé
thé két liéu “clash detection”. Minh chua kip doc né 13 céi gi nhung chic chin day 1a cong
nghé mdi nita.

The Beginning of the End of Clash Detection
http://buildingsp.com/index.php?opti...og&Itemid=1038,

Hodc la cac ban thay cac cong nghé ma minh gidi thi€u & trén qua cac link trén youtube
ma nhiéu ban thi mdi, nhung nhiéu cai da dugc trién khai tir 1du 18m rdi, nhitng ndm 2012
o, tirc 1a cach day hon 4 ndm &, Hién tai ma doc sach BIM thi nhitng quyén nao sau
2012 thi dugc chi trude day cac ban cd thé bo duge &,
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D& danh gia kha ndng BIM clia cac ban, chl xi thudng glii mot s6 tai liéu mau dé céc ban
tra I5i, cu thé 1a:

1. BIM Competency Questionaire cua riéng tirng chu xi, cac ban tra IGi va ho dua vao
day cho dé cho diém.

2. Cac mau danh gia clia CPIC (CPIx BIM Assessment Form)

N&i dung cla ban cdu hoi (BIM Competency Questionaire) thi phu thudc cu thé tinh chéat
clia tirng cdng trinh ma ho nhdn manh diém nao can ban tra 16i. Tuy nhién, v& ndi dung
cd ban thi cé:

e Hoi vé Quy trinh (process) BIM cta ban kiéu ban cé BIM Standard khdng, nd thé&
nao, thu tuc ti€n hanh (procedure) ra sao va kinh nghiém (experience) ki€u ndm
nay ban lam bao nhiéu céng trinh BIM, cu ti thé nao, vé trudc va nhiéu nam trudc
nira...

e Hoi vé cong nghé (Technology): cong nghé ban dang sé hitu cho tirng bo moén. Cai
nay VN ta chic la v6 dich, mudn cong nghé gi thi khai vao roi ki€m sau. A, may cai
cloud application thi hai khé bdi vi khong c6 thudc.

e Hoi vé doi BIM cla cac ban, cé nhitng ai, CV thé nao, ké hoach dao tao...

CPIc = Construction Project Information Committee, http://www.cpic.org.uk/, dy ban tin
hoc xay dung?, nghe khong kéu Idm. Hoi ndy chuyén nghién cu, 1am cac hudng dan, suu
tap cac best practice vé ap dung tin hoc cho xay dung. Thong thudng cac xuat ban cia ho
Ia mién phi, mang tinh &p dung cao. V& BIM, ngoai cai BIM Execution Plan ma cac ban d3
gdp & muc trén, ho con cé 3 cai mau dé danh gia kha ndng BIM:

e MA3u danh gid kha ning BIM (BIM Asessment form)
e Mau diéu tra vé kha nang IT (IT Asessment form)
e Mau diéu tra vé kha ndng nhan su (Resource Assessment form)

@ CPix on Line
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Vé téng quan thi cling 1a danh gid hiéu biét cia ban vé di liéu trong quy trinh BIM
(Gateway question). Ung dung cuia cac ban dén dau trong 12 ¢ng dung cd ban ctia BIM
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(12 Areas of BIM, nhu cdi hinh & bai trudc). Sau day la vé kinh nghiém (BIM Project
Experience) va kha ning vé ngudi 1an IT.

Céc ban c6 thé load cdc mau trén mién phi &: http://www.cpic.org.uk/cpix/cpix-bim-
assessment-file/

Sau ddy, chu xi cling thudng st dung mét cai biéu d6 danh gid BIM cua NIBS, National
Institute BUILDING SCIENCES, http://www.nibs.org/, n6 la mot cdi file excel, dién vao cac
tiéu chi va nd cho céi bi€u d6 danh gia nang luc:

Areas of Interest and their Respective Credits

Data Richness

Inter oparability/ I%E
Support

Information Accu?uscy

\%

Céc ban c6 thé tai mot ban Mau cau hoi va cdi file excel nay & day. Cai file questionaire hy
vong cac ban fairplay, chi dung cho muc dich hoc tap.

Spatial Capability

https://s3.eu-central-1.amazonaws.co...assessment.zip

Voilu voila, xong phan vé dudng cho hugu chay. Cac tu van lién quan dén BIM & Anh gan
nhu dng nao ciing bi danh gid kiéu nay. Hy vong cd ban doc xong bai nay manh dan th&
dién vao cac form, hay tra I8i cdc ciu hoi d& xem kha ndng BIM cla minh dén dau.

Nguyén vén béi anhductran ©

Em chen ngang, hdi bac Tal ti nhé @ (toan cdu hdi co con théi, nhung khéng hdi thi lai khdng
biét, mong bac giai thich)

Hién tai céng ty béc dang su’ dung nhiing ung dung nao dé trién khai BIM, vdi hiéu biét rat séu vé
BIM cua bdc thi bac dang ndm vi tri nao trong quy trinh BIM cua cong ty a. Nhu' véy néu ung dung
BIM thi s€ sinh ra nhiing chuc danh nao, nhiém vu ra sao.
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Dé ung dung BIM & muc thuong ting thi phai gidi quyét cdi ha téng la céc b6 mén phdi thanh
thao céng cu cua minh, luc do mdi tinh dén su’ phdi hop cua cac b mon. VEé mat két céu, hién tai
em mdi mo mém su’ dung Revit Structures, giai doan 1én 3D cia Revit rét nhanh, chinh x3c, tuy
nhién dén giai doan trién khai ban vé thép, thém chi tiét thi lai rét t/ mi va khd thu céng, phai
quan Iy ti ti thi, phdn thong ké thép khdng hé tro manh IEm... Khdng biét bén béc st dung thém
nhiing gi dé rdt ngan céng doan nay khéng. Cdi nay chéc cd mot ddi ngidi dé trién khai detailing
béc nhi ®

CO 1€ may cdu hdi nay doi voi bac nd ¢ dang vi mé qud, tuy nhién & VIN thi phai di tu’ dudi Ién
trén, phai xac dinh duoc thuc té'la BIM (hay Revit...) co hiéu qua that va phai thay thé tét CAD thi
lic dé né mdi dai tra duoc. Ma mot trong nhithg tiéu chi danh gid hiéu qué Ia téng toc do trién
khai hd sa, hd so' chudn chinh day du. Theo em thi doi vdi cdc céng trinh don gidn, nho thi CAD va
quan ly truyén théng van khd tot so vdi BIM,

Hi anhductran, c6 ngudi dat cau hoi tdc la c6 nguGi quan tam nén minh rat vui. Khong cé
cau hoi d& ma chi cd cau tra I8i toi &, nén ban c(r d3t cu héi thodi mai con ga mai.
Cac cau hoi cua ban rat hay va cu thé, dé tra I8i cu thé chac 1a dai. Minh nghi la cng ty
ban cling dang lam BIM nén ban hiéu rat cu thé 1a BIM phai ¢ géc la tir cac bd mdn ch(r
khong phai tir phong BIM hay tUr trén trdi rgi xudng.
PE tra 16§ cac cau hdi cla ban minh xin so lugc mdt chdt vé lich sir bon minh trién khai
BIM. Minh tham gia trién khai mén nay véi céng ty tir nhitng ndm 2009-10. Céng ty minh
la nha thau va cd phong ky thut bén trong vai day du cac bd mon nén cd thé lam tir thiét
ké ki€n tric ban dau du an dén khi thi cong xong (Stage 0 dén 6), nhd thé nén cac mon
phdi hgp cta BIM dé dugc trién khai theo chudi han 13 cac cong ty chi thiét k& hodc thi
cdng khdng théi. Ban dau thi ddng 1a c6 mét mét cdi thu' clia téng gidm ddc dua xubng
ki€u thé& gidi xdy dung sadp budc sang ky nguyén s, cdng ty sé thay dbi d€ don nhan nd,
bla bla bla...
Vay la mdi bd mon ctr ra 1 hay 2 dong chi di hoc Revit, hodc Digital Project ©. Sau day,
cac ban ngdi lai v8i nhau tim céch trién khai revit cho mdi bd mén va lIam sao cac bd mon
phéi hgp véi nhau. Ma dé phéi hgp dugc véi nhau thi méi bén phai hi€u ddi tac hoat déng
nhu' thé nao. Nén bon minh chuén bi mét cai ma béy gid thdi dai goi la BIM Toolkit, bi chir
thi goi hay thé& ch(r hdi xua lam kit gi du trinh dé dit dugc cai tén kéu thé &,
Trong s6 cac ban ky thuat vién day thi cat han mot ban ra, khéng lam ky thudt nira ma
chi 6m ho sd lang xang qua lai gilra cac bd mon, theo doi cong nghé, lam viéc vé@i cac
céng ty phan mém bén ngoai, viét report, bla bla bla ... ma bay gid dugc goi bang céi tén
rat kéu la BIM Manager.
Vay dé, ban dau bon minh ciing chi lam 3D lonely, sau day tirng buéc mét mdi phdi hgp
v6i nhau va thém cac xD khac vao.Trudc ddy, hang ndm téng cdng ty td chirc cac ngay
goi la BIM Day dé cac cong ty con trao d6i, gidi thiéu thanh qua minh dat dudc, best
practices... N6i chung minh thay moi chuyén tu nhién, cha co gi la ghé gém ca.
Dén day chdc ban biét minh lam gi r6i, minh chi 1a ky su két cau thdi, khéng hon khong
kém. Ban bao minh hiéu biét rat sdu vé BIM, minh cdm on nhung ding la qué khen. Thuc
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ra trinh BIM cla minh cling chi dat yéu cau t6i thi€u nhu cac ban phu trach BIM cua cac
boé mon khac nhu MEP hay phucng phap thi cong théi. Nhu’ minh da néi & trén, muén phdi
hgp dugc phai hi€u quy trinh va biét d6i tac lam gi. Bay gi& khdng chi [& BIM ndi bd nita
ma 1a BIM x3 hdi, nén bon minh phai stra déi cai Toolkit di mot teo dé& néi vo dugc vdi cac
ddi tac bén ngoai, cai nay thi theo chuén Level 2.

Minh nghi dudng nao cac ban ciling di qua day thoi, khong chi nhitng ngugi truc ti€p lam
md hinh mdi cd hiéu biét vé BIM ma moi ngudi trong cdng ty déu phai c6 kién thirc vé
BIM. Tuy n&ng nhe mdi vi tri 1a khac nhau, nhung 13 nhan vién thi ai cling phai c6 ©. Céc
chef thi khéi ndi, giao ban thudng xuyén véi héi phu trach cong nghé.

TG chirc cac cdng ty cd thay ddi khdng? Cai nay thuc su’ ngoai tdm hiéu biét cia minh. L&y
vi du trudng hgp cua cong ty minh thi ngoai cac b6 mén truyén thong, tur lic BIM phat
trién thi cé thém 2 phong méi.

M6t & phong BIM, 1a céc ban trudc ddy lam kY thudt nhu minh miéu ta & trén i, cac ban i
sang lam BIM rdi & lai bén va khéng quay vé nira. Lai con thanh 1ap mét cdi phong ma s6
lugng t&ng con nhanh hon 1a cdc phong ki thut khac ©. Vi du ndm 2008, phong két cau
cla minh cé 10 k¥ su, phong BIM chua ra ddi. Vay ma nam 2016, bon minh con 8, phong
BIM cé dén 10 lung.

Cai hinh dudi day minh hoa mot chdt vé vai trd cta cua BIMer, ban nhin thi ¢ thé doéan
dugc:

Strategic Management Production
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O ¢6ng ty minh thi cac ban BIM Modeler thudc v& nhan su clia cac bd mon bai vi cac ban
tham gia thiét k&, Iam md hinh 3D va xuét ban v& 2D, kiéu nhu hoa vién Cad nhung béay
gid la hoa vién BIM. Hai ban BIM Manager va BIM Coordinator thi thuéc phong BIM.

Ong BIM Manager chl yéu la lam chién lugc, quan ly thong tin va ngoai giao. Trong cac
du &n cu thé thi 8ng lIam trung gian gitta khach hang va cac phong ky thuét. Vi du 6ng
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nhan céi EIR cta khach hang réi vé trao ddi v8i phong ky thuét 1a liéu cé lam dugc thé
nay khéng dé viét BEP.

Ong BIM Coordinator thi chti yéu lam phdi hdp, 6ng nay gom hét cdc md hinh clia cac bd
mon lai d&€ lam md hinh lién bang (federated model) cho phéi hgp 3D. Néu ban dé€ y & cac
muc 4D, 5D ma minh gidi thiéu & trén, minh ludn néu rd nhirn ai tham lam, vi nhu 4D thi
chu yéu la giira ky su ti€n do (planner) va phudng phap thi cong (method engineer). 5D
thi la cta ky su du todn. Minh nhéc lai d€ ban thay la BIM chu yéu dudgc san xuét & cac bd
mon ch( khong phai & phong BIM. Phong BIM mang tinh trung gian, quan ly nhiéu hon.

P4 1a phong BIM. Phong thr 2 thém vao la phong "kiém tra tai liéu - Document control".
Khong biét hién tai trén cong trudng & VN cac ban quan ly ban vé thé nao? vi du tu van
gUi ban vé tdi thi ai nhan, ai theo ddi su’ thay déi clia cac ban vé&, ai bado dam cdng nhan
thi v&i ban vé& mdi nhat...V8i BIM ma I5i [d mdi trudng trao d6i thdng tin chung CDE, mdi
cdng trinh thudng cé mdt ban Document Control quan ly cdi CDE nay, ma chu yéu la kiém
tra tinh dong nhat (theo BEP) cla cac ban vé ma tu van dua Ién.

Cau hoi vé phan mém thi & cac hinh gidi thi€u phan mém, vi du cai hinh dau tién trong
serie bai viét 1a cac phan mém bon minh cd license d&€ dung dugc. Tuy nhién, cac phan
mém dugc dung thudng xuyén la nhirng cai dugc khoan tron mau xanh.

Cau hoi vé vé thép trong revit minh sé trinh bay trong phan BIM for Structural Analysis
sau. Nhung co ban nhu minh da ndi & phan cdc md hinh, revit chua phi hgp dé lam céc
mo hinh san xuat (fabrication model), ndm na la tir level of information tir 350 trd di la
khé. Bon minh hay ndi dua la d& v& dugc mét chi tiét level 400 hay 500 trong revit thi con
ldu han 1a thi cdng chi tiét day ngoai cong trudng &, cé khi day 1a tai vi bon minh khéng
khéo tay.

Cong ty chi lam 3D reinforcement cho nhitng chi tiét dac biét khd vé hinh hoc, hodc cac
no bé tong - béton hodc bétong-thép... ma cling khéng phai bang revit nira ma trén
Tekla. Con lai la trién khai 2D thép trén autocad véi cac add-in nhu Adfer hodc structural
detailing. Thuc ra cling chi cd thép san la chu yéu, cot véi dam thi xudt thdng ban vé tur
phan mém tinh toan.
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17. BIM for Analysis and Simulation — BIM cho phan tich
va mo phong

K& hoach la viét vé cai Template nhung cai nay dai ma trong dau cling chua cd cdi sudn

cu thé th& nao nén hodn vay. Nhan tién dang ndi chuyén vé két ciu, thép 3D, thdi quay

lai d€ t6 xadm cdi bang cdng nghé vay.

Nhéc lai khai niém cc ban la BIM la s6 hda ma san pham cu thé la cdc md hinh 3D va cd

sG dir lieu di kem. MGt khi da cd6 m6 hinh va di liéu thi muc dich ti€ép theo la lam thé nao

dé khai thac hiéu qua cai san phadm s& nay.

V@i cach lam truyén thGng trudc BIM thi cd mdt so lang phi I6n & chuyén dung mo hinh.

Cu thé Ia Kién tric su thiét k&, cho ra ban vé 2D. Sau ddy cac bd mon khac nhu cac ban

phan tich két ciu, nang Ilugng, anh sang.. sé dung lai md hinh tir cc ban vé day. Mbi 6ng

mot md hinh. D&y 1a chua k& dng kién tric la chia cta thay ddi, thanh ra dung |én rdi stra

lai nhiéu khi chan va 13ng phi thdi gian, ma c mdi 1an dung hodc stra lai [a thém mot [an

“rgi rét” thong tin.

Vi BIM, cac ban cd thé cai tién dugc mot chit viéc mé hinh lai nay dé tiét kiém dugc mot

teo thdi gian cho cac chuyén khac. Phan nay minh sé dé cap ti ti dén “BIM cho phan tich

va mo phong” (BIM for Analysis and Simulation)

30 Optimisation
K Faon miatas i DM BUILDWNG STUDID
RAM [Sangctural ) Thermal Ervveonmenial

BIM cho phén tich ndng lugng va phat trién bén viing va xa thai CO2 (BIM for eneygy
analysis, sustainability and carbon)

Nhac lai mot chit vé cdc md hinh co ban cla BIM phai la cac md hinh ¢ cha y (intend
model) dé€ sir dung cho viéc gi vé sau. B&i thé, néu trong ban trién khai BIM cua ban
(BEP) c6 yéu ciu phan tich nhiét cho cdng trinh, vdy thi khi kién tric su’ khi chudn bi mé
hinh, ho phai dung cac family c6 cac tham s6 nhiét (Energy Family parameters) nhu hé s6
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dan nhiét, cich nhiét... cho tudng, clra s6... M3y cai nay trong Revit da cé san dé dung,
cac ban chi viéc input vao thoi.

Sau khi ¢c6 mé hinh, ho xuét ta cac file GBxIm (Green Building xIm) d& nhép vao cac phan
mém mé phdng nhiét dé tién hanh phan tich. Phan m&m ma cdng ty minh dung cho loai
nay EDSL TAS.

NOi dung phan tich thé nao, nhan dugc két qua gi thi day la cong viéc cua k¥ su nhiét cho
cdng trinh (thermal engineer) va cac ban lam vé phat trién bén virng (sustainability and
carbon). Minh chi biét la cac ban i cuc ky happy khi ldy dugdc cai “vo” va “l6i” cla cong
trinh tai vi, cac ban nay khac vdi cac ban kién trdc su’ hay két cau, la khéng thich mon xép
hinh &,

Revit
w ‘ GBxml
]
= s
Y CyMap

&

| .... Revit

Céac ban 1am két cdu hay xay I13p cd ban cd thé cho rdng mé&y cai phan tich nhiét nay 1a vé
vinh nhung xin thua, nd 1d mét nganh cla tucng lai ddy a. Cung vdi khai niém phat trién
bén vitng (sustainable development) ma chinh phd cac nudc cam két la céc tiéu chuan
mdi vé nang lugng, xa thai carbon mdi ra ddi. May cai nay anh hudng truc ti€p dén nganh
xay dung. Va tUr bao giG, cac anh nhiét hoc véi moi trudng trd thanh cac anh cuc ky quan
trong trong cac du an xay dung. Tin minh di, ludng cua cac anh nay cao hon luong cac
anh két ciu nhiéu &,

Thé gidi phan mém phan tich nhiét hoc, ndng lugng... 1a th& gidi bung nd nhét, hién tai.
Pan gian la nd méi va khong cé cong cu thi cac ban ky su nay khong lam dugc. Khong
nhu két ciu, cac ban cd thé tinh tay, may anh nay thi phai ¢ phan mém mdi lam dugc.
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Cac anh nay con quan trong bdi vi lién quan dén cac ching chi cla cdng trinh nhu
BREEAM, LEED, LOTUS... Ma cac ban biét day, bay gid ngudi ta di ban hang thi cai dau
tién dé€ ban |a ching chi chr khdng phai ban két ciu, ha ha. Pay cac ban tré chuyén déan
sang cac th( linh tinh di la vira, dirng tap trung nhiéu vao cac chuyén nganh cd truyén
cla xay dung nhu két cau hay thi cong nira.

BIM cho phan tich két cau - BIM for Structural Analysis

Bon minh la cong ty, i’ng dung BIM, trach nhiém la truc ti€p, nhan tién, két qua anh
hudng truc ti€p 1én théc gao cla minh. Nén chdi ui, cai gi Igi tui méi [Um. C6 thé minh
chua néi nhung bon minh khong phai la tu van BIM (BIM Consultant) ma la ap dung BIM
(BIM Uses). Hay noi dua la BIM Consultant la bén lam BIM nhung khong chiu trach nhiém,
hay la trach nhiém thudc vé ngudi khac

It nhat Ia ti nhitng ndm 75-80 khi CSI vép SAP2000 ra ddi. R&t ti€c BIM khong phai 1a 3D,
khong phai Revit nén cling khdng phai SAP2000, hay Etabs, hay Robot...Lodng quang mot
chut thi néu cf goi don gian 3D la BIM thi cac ban ky su két cau da lam BIM tUr may chuc
nam nay, nhi.

Trong qua trinh BIM hién tai thi Ky su két cau cling dugdc hudng Igi nhiéu. Trudc tién la
phan lién két v8i md hinh kién tric d€ tao mé hinh két cdu. Thay vi phai 1t hang déng
ban vé& dé hiéu nd la cai gi thi chi can céi 3D, quay qua quay lai 1 biét. Sau day la xuét
ban vé két cau 2D, ndi chung néu ban cd la cay Autocad vang di nifa thi xuat ban vé cling
khéng dep va chinh xac bang Revit.

P4 1a phan ban vé& két ciu, con phan ban v& thép va phan tich thi con nhiéu chuyén dé
ban. Nhirng chia s& dudi day chi 1a kinh nghiém va phucng phap cla bon minh, né cd thé
khac cac ban, va phu thudc vao kich ¢8, thé loai cdng trinh.
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Xu hudng tuang lai 1a khdng phan mém nao cd thé dirng virng mét minh. Cac hang phan
mém déu phai tim canh bién san phdm cla minh thanh BIM tool hét. Bang cach nay hay
cach khac déu phai két n6i dudc véi BIM Platform. Chat lugng thé nao la chuyén khac
nhung it nhét la phai cd ndi d&n khi ban san pham.

Trudc hét la lién két Revit — phan mém tinh toan.

Hién tai bon minh khdng chuyén toan bd md hinh Revit sang Robot hay bat ké phan mém
tinh todn nao. Don gian 1a tiém tang nhidu 16i ma k§ su’ khong biét hét dugc. Hay dién
nom la mat méat théng tin trong quéa trinh van chuyén — Lost in translation. Bon minh van
theo trudng phai cli, cai t&i quan trong cia nghé ky su la phai hiéu va tu chi dugc md
hinh tinh todn ciia minh. Bén phan tich ndng lugng thi md hinh sai s6 ca mét ciing chang
sao nhung bén két cau chi can mét millimetre, nd no khong trung ng kia la téo. Bdi thé
bon minh thudng chi chuyén 1 hodc 2 tang (tdng chuyén va tang dién hinh) tir revit sang,
chay thtr, stra chita cac 16i c6 thé rdi dung toan bd md hinh trén robot hodc etabs.

Sau day la duy tri 2 mé hinh cung Iic (revit d&€ xuét ban vé&) va Robot, Etabs hodc Ram
Structural dé tinh todn. Khdng con lién hé gitra BIM Platform véi Structural Analysis nita
bdi vi thudng md hinh tinh todn cling it cé thay ddi nhiéu nhu' md hinh revit. Ma cé thay
dai thi ky su cling cd thdi gian cho phép dé lam viéc day.

P4y 1a hién tai, con tuong lai thi dang phat trién mét sd add-in d& cd thé chuyén nhiéu
hon 1a 2 ting nhung ma con 1au bai vi phong két cdu van con nhidu ban bao thl nhu
minh.

Nhiéu ch{r qua ma khong cd A ———————

hinh, gidi thiéu cac ban mo
hinh trén Robot va trén Scia
cla cdi cong trinh ma cac ban
da thady & 3D, 4D & trén. May
cdi mé hinh nay cling tuan
theo nguyén tac trén, xudt
sang 2 ting d&€ cd IuGi cot,
dam... sau dé mdi ban tu dung
phan con lai, thuc ra thi cling
chi copy story thoi ch(r cha co
gi 13 ghé gém ca, d& dén ndi
phai phd thac hét cho anh
Revit. Sau day lai ngu khong
ngon.
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Phan tiép la trién khai thép 3D bang Revit.

Nhu da noi qua & post trén, cong ty chi lam 3D reinforcement cho nhitng cong trinh dac
biét, chi ti€t khd vé hinh hoc, hodc cac nd bé téng - béton hodc bétong-thép... ma cling
khdng phai bang revit nita ma trén Tekla. Con lai 1a trién khai 2D thép trén autocad vdi
cac add-in nhu Adfer hodc structural detailing. Thuc ra cling chi c6 thép san la chu yéu,
cOt vGi dam thi xudt thang ban vé tir phan mém tinh toan.
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Vé mét k¥ thuét trién khai thi thudng xudt mét ban vé thd (RCD view template) bao gdm
mat bang, mot vai mat cat khong kich thudc, khong hatchure... ndi chung chi co phan két
cdu thd dé cac hoa vién vé thép 1én (ma khdng can 1am khung két ciu). Sau d&y néu ban
vé két cdu "thay ddi nhiéu" thi mdi thay ddi ban vé thép. Con chi la cac thay ddi nho thi
thi cong trudng ho tu’ diéu chinh.

Cach day 3 ndm cbng ty c6 lam mdt cdi benchmark dé€ so sanh cac phan mém trién khai
thép 3D. K&t qua 1a anh Tekla dirng nhat. Cac ban ¢ thé thiy théng qua cai hinh dudi
day, ndi chung vé cac tiéu chi thi Tekla bao hét cac ban khac, ndi chung 1a hon han. Vé
nhi tdng thé Ia ban Allplan, revit structure thi cac ban tu danh gid. Minh khong biét 1a cac
ban sale clia Tekla ¢ 1am cac kiéu benchmark nay khéng nhung chd cong ty minh trudc
khi mua mdt san pham thudng cé cac ban ngdi lam chuyén nay.
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Nhac lai 1a cach day 3 ndm nhé (2013), tur version 2016 thi Revit cai tién rat nhiéu phan
Rebar detailing. Bac biét la tir Iic mua lai bd Advance cua Graitec nén cd thém bd
Powerpack for Revit, phan Rebar ciing dugc cai thién nhiéu. Noi chung tuong lai chac
Autodesk quyét tam dau tu vao khoan san xuat (fabrication) cho Revit. Ma nhu thé thi
ngudi dung sé€ dudgc Igi bdi vi cé nhiéu Iua chon.

Poc xong céai nay thi cac ban c6 thé thém ly do dé thay ddi quan diém BIM la Revit.
Khdng, d& lam BIM can cac ban chuyén nganh, tir chuyén nganh ma 1&n, ch(r vé khong thi
hoan toan khong du.

Vay la t6 xam thém dugc mot phan nira, nhin cai hinh phan mém thi con 4 mang nira,
phan 3D san, IFC viewer, BIM Field, va phan software cho 6D, 6i con nhiéu qua...
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Hello anh,

Em da theo dbi va doc tat ca bai viét cua anh 0 trén ddy. Em mudn noi la cam on anh rat nhiéu vi
nhiing kién thuc anh chia s€ that su’ rét rat la hifu ich cho em va cing cho nhung anh em nao
dang co cung mot niém dam mé.

Em cd mot cdu hoi mubn trao déi vdi anh. D6 la céng viéc phén tich ndng luong cho toa nha.
Theo nhiing tai liéu em doc duoc thi viéc phan tich nang luong nay goi la BIM 7D, tat la cdc
element da dat LOD 350-400. Nhung em coi workflow cua Autodesk dua ra thi nén phén tich ngay
tr khi Iam concept dé cé mé hinh t8t nhét cho viéc giam thiéu toi da néng luong sau nay, tuc I3
ding lai & mue LOD 200-300. VEy anh cd thé gidi thich cho em hiéu hon vé truong hop nay
khoéng?

Thanks anh.

Chuc anh tuan lam viéc vui vé va hiéu qua!

@davidlun: Ban quan tdm dlng van d& nhung van dé 13 minh khong gitlp dugc @ tai vi
minh khéng phai 1a ky su’ ndng lugng. DuGi ddy minh chi tra 16i ban trén tin than "biét dé
phdi hgp" chir khdng phai 1a "biét dé€ lam". Néu ban th&y ciu tra 16i khdng thda dang, ban
ndi minh d&€ minh di hoi cac ban "biét dé€ lam" khac.

Vé thuat nglr xD thi bon Anh né cling dang cai nhau, nén dua cai Facility Management
thanh 6D hay 7D, cai phan tich ndang lugng cd dudc xem la xD hay khong hay chi goi la
phan tich (BIM for analysis) nhu cac ban phan tich khac nhu két cdu chang han. Bon Anh
ma, nd ¢ nhin ngudi ta lam thé nao, sau ddy lam ngugc lai @ Nén 6D, 7D tinh sau.

Vé phan tich nang lugng thi cling nhu cac phan tich khac, ho khong dgi dén Level 350-
400 r6i mdi phan tich ma ciing tinh toan chan & level 200-300, phan I6n la s6m hon. Tuy
giai doan nao, ho co gi trong tay ma thuc hién cac phan tich tugng (ng.

Vi du trong giai doan thiét ké y tudng (Concept design?), ho chi can hinh khGi cua toa
nha, diéu kién thdi tiét la phan tich dugc anh sang, du bao dudc lugng dién, lugng nhiét
tiéu thu... Cai nay goi Ia md phdng (simulation), gitip ho thay déi hinh khéi, hudng cua toa
nha... dé t&i uu hda ndng lugng. Thiét k& 1a mot chudi cac phép thir ma lai.
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Sau d&dy cang vé sau cla thiét ké (Stage 3-4), mét khi c6 s6 liéu dau vao cu thé hon thi
nhiém vu chinh va ki€m tién nhiéu nhat cta ky su nhiét - ndang lugng la thiét ké hé thong
HVAC nhu dung mdy sudi nao, phan phdi ra sao, vt liéu cach nhiét gi, ché nao bat méay
dng két cdu phai cat két ciu ra dé€ dit bd phén cach nhiét (thermal break)... Cac dng nhiét
bay gi®f lam céc dng ké&t ciu nhiic dau phét day @

Két qua cua ho la ra dén Level 350 hay 400 nhu ban dé cap dén.

Weather
Conditions

=) %*“J =)

i, ™

Operating strategies Simulation Simulation Specific

and schedules engine parameters (numeric
convergence

l tolerances, workflow)

[ Results
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anh Tal cho em (sv)hoi : phan dynamo duoc autodesk cho vao revit thi sao ha a. em thdy no kha
18 khd hoc ..khdng biét dynamo dc dua vao revit cho hd tro nhu’ thé ndo .anh cd thé ndi ré hon ko
a ..ung dung cua nd, VD cang tot : ... tks anh chia sé

@hunglehuu @ ban chiu kho vao ddy tham khao né http.//dynamobim.com/learn/
Dynamo Ia phdn mém md khdéng chi danh riéng cho Revit. Cai cot 16i cua no la di sdu dén tan goc
ré cua doi tuong trong phdn mém do. Theo kinh nghiém cda minh thi ban nén ranh Revit hay
phdn mém nao do trudc khi hoc Dynamo thi né dé hiéu hon.

@hunglehuu : Minh nghi cau tra ISi ctia ban davidlun la dd. Dudi day minh chi tom tat lai
mot teo.

Dynamo la 13p trinh bang hinh anh (graphical programming) cho BIM.

Lap trinh la tai vi ban cling phai cé giai thuat (algorithm) ra Iénh (procedure) cho may tinh
XU ly cac dir liéu dau vao (input) lam sao dé€ cd dugc dau ra (output) nhu ban mong
muon.

Bang hinh anh tai vi ban khong viét code nhu Pascal @, C+, hay C#... nita ma ban chi ra
lénh cho may tinh bang hinh anh (visual programming).

Cho BIM la tai vi d6i tugng chd yéu ctia Dynamo la x&r ly Hinh hoc va dir liéu, két nGi cac
phan mém trong quy trinh BIM. Bon minh dang phat trién mot cai add-in dé sira d6i md
hinh phéan tich (analytical model) trong Revit d& chuyén sang Robot cho hiéu qua va dang
c6 cac tin hiéu kha quan.
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Ung dung thi 6 nhiéu tuy nhién cé thé chia 1dm 3 mang chinh 1a (1) dung cac hinh hoc
phlc tap (complex 3D geometry), (2) xr ly di liéu trong revit nhu' xuat s6 lugng hoac két
ndi v4i cac phan mém bén ngoai, (3) tuy bién va tu ddng hda revit dé bién revit d3 ciing
nhdc hon nhét 1a cac ddng tac I3p di 13p lai nhu tao views hay sheets.

Lang thang mdt chit nhan ndéi chuyén Dynamo thi cac ki€u tool nhu Dynamo sap tdi sé cd
nhiéu.

TU thud ban dau luu luyén Cad-BIM, BIM-Cad thi cac BIM platform nhu Revit, Archicad...
muc dich phéat trién chinh van 13 hinh hoc, ndm na 13 phéat trién 3D dé thay 2D cta CAD.
Sau day, dan dan ngudi ta nghi dén chuyén thém dir liéu (data) vao mo hinh. Tuy nhién,
ngay dén tan bay gid, cic BIM platform van con nhiéu han ché trong viéc tao mo hinh
hinh hoc 1an van dé quan Iy du liéu (data management). Nén viéc xuét hién cic add-in di
theo la khdng thé trdnh khdi va nhu ndm sau mua luén. Vi du cic ban 1én
apps.autodesk.com thi thdy cd man nao la app, day chi méi cho revit nhé. Phong trao tao
add-in cho BIM platform con bung nd hon cac app cho smartphone @@. Tuy nhién, dé viét
add-in nay, ban phai biét cac ngon ngir Iap trinh nhu C+, C#, Python.

Bén canh phong trao add-in truyén théng thi hién tai cd hai huéng phd bién dé phat trién
cac phan mém bé sung cho BIM platform.

M6t 13 cac phan mém trich dif liéu t&r mét md hinh cu thé&, dua nd I1én cloud va quan ly &
trén nhu 13 dRofus, CodeBook... ma minh da gidi thiéu & trén.

Céi th(r hai la loai khdng can phai 1én Codeguru dé lam gi, d6 la cac thé loai nhu
Grasshopper, Dynamo: “chgi” vé&i dit liéu. Minh dung chi “chai” cé khi hai qua nhung thuc
su 1a ban cdm giac nhu dang s& vao ting vi mach cla may tinh, bc chd nay, bd chd kia,
ban cam giac nhu dang séng trong thé gidi s6, nhu trong phim Matrix, hay nhu Tom
Cruise trong Miority Report vay.

N6 truc quan, sinh déng, ban khdng ¢ gidi han, moi th&r c6 thé chai dudgc, tuy bién
dudc... Ban nhu thoét ra dudc cai don diéu cliing nhac cla Revit véi thé loai 1ap trinh bang
hinh anh nay.
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Trudc khi ¢ Dynamo thi cd anh chang Grasshopper (www.grasshopper3d.com) rat ndi
tiéng dung dé tao cac hinh hoc phiic tap trong Rhino. Dinh cao cla st dung Grasshopper
c6 1€ 1a Jon Mirtschin (http://geometrygym.blogspot.co.uk/), Jon vira la k¥ su’ xay dung
vira la k¥ su tin hoc. Anh dung Grasshopper dé tao ra cac th& rat a hay ho, cac ban c6
thé vao blog ctia anh dé theo ddi.

NEu Grasshopper chi gidi han & viéc dung hinh thi Dynamo vugt Ién mot buc la “chaoi”
dudc vai cac dif liéu (data) cia mo hinh. Bdi thé, tudng lai cia Dynamo va cac phan mém
ki€u nay la khdng cd gidi han. Cac phan mém ki€u nay Ia tai vi vira c6 mdt ban ra ddi goi
la flux (https://flux.io/) ciing thudc thé loai nay.

Voilu, voila, qua kh(r va tuang lai.

Ban cd thé tim nhiéu vi du & trén youtube v& Dynamo, d& hoc thi trang
http://dynamobim.com/learn/ ma ban davidlun dua la du. Dynamo theo minh la tuong doi
dé hoc cho k¥ su va kién truc su tai vi cha phai nhd code gi ma chu yéu 13 tudng tac véi
cac object.

Tuy nhién, trudc khi hoc dynamo, ban nén hoc revit va cac phan mém lién két xung
quanh, don gian 1a ban muén diéu khién cai gi thi trudc hét phai biét né hoat ddng thé
nao . Nhu minh viét & trén, Dynamo rat co tuong lai nén ca nhan minh khuyén ban
chdm chi hoc Dynamo.
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18. BIM Standard - Tiéu chuan BIM
Trd lai chuyén bd tai liéu ma cac cdng ty can chuén bi dé& tham gia vao quy trinh BIM, cac
anh chang sau da dugc dé cap :

e Ngon ngir giao ti€p chung cho BIM xa hdi - CIC BIM Protocol

e DE bai clia chu dau tu — Emplyer’s Information Requirement (EIR)

e Dap an cua tu van — BIM Project Execution Plan (BEP)
DPanh gia va tu danh gia nang luc BIM — BIM Capacity Assessment
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Thong thudng day cling chi la cac tai liéu chung d€ cdng ty cua ban giao tiép dudgc vdi cac
cdng ty khac trong quy trinh BIM x& hdi (social BIM) @. Nén may céi day thuc ra van la
40 quan son phan, bé mét... phan quan trong van phai Ia ndi luc — khd ndng 1am BIM hay
kha ndng san xudt thdng tin - & bén trong cdng ty clia ban. Ki€u nhu ban phai chuén bi
strc khoe, tap vd hodc it ra cling ¢d ty thé duc trudc khi ra gid.

¢
]
(

=

*ghi chu 13 cac doan sau tuy 18 chung nhung vén mang hoi hudng ding cho Revit /3
platform ma minh dang dung. VJi Iai, nd ciing mang tinh trién khai BIM, cdi nay phu thudc
cong ty, quy mo va tinh chat hoat dong nén khac nhau nhiéu, minh viét dua trén kinh
nghiém ban than, cac ban dung duoc gi thi dung.
NGi luc BIM cuia cdng ty thudng dugc thé hién qua:
e Tiéu chuan BIM cuia cdng ty — BIM Standard
e Kha néng s dung BIM platform ma cu thé la thé hién qua
o Template chung (template multi-discipline) cho cac b6 mén cta cbng ty
o Cac hudng dan st dung template (BIM Guidance)
e Cac Uing dung BIM ma cong ty lam dugc (BIM Uses)
e Con ngugi va nhiéu diéu khac nita...
HOém nay ndi mot chit vé BIM Standard, Template, Guidance... d& mong két thdc phan
Protocols.
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Cau chuyén bat dau 6 moét cong ty no, moi ngudi it nhiéu nghe ndi vé ky nguyén cong
nghé s6, vé BIM, vé Revit...

Vé BIM thi c6 mét s& ban doc thdng viét thao cac tiéu chudn cla BIM UK Level 2, biét thé
nao la BIM Protocol, Pass 1192, CDE, EIR, BEP, AIM, PIM... khéng nhung biét ma con
thudc lau lau tirng ac-ti-c6 lun. Tam goi la BIM Manager.

Vé Revit thi mudi, dau gi thi nd cling 1d mét phan mém ra ddi tr nhitng ndm 97, nén trong
cong ty cling cd nhiéu ban td0 mo st dung. Ok, mot s6 ban ra trung tam, hodc hoc Revit
trén youtube, mdt s& ban hoc trén Lynda, mdt s8 ban tu may mo dé€ lao trudng phai
riéng, van con cé ban v& Revit nhu v& cad, khong thich dung object ma thich dung line,
dung hatchure, khong thich dung tag ma thich dung text... Nhung khong sao, quan trong
la cdc ban i muén tham gia cudc chai, dao tao lai 1a dugc @.

Cac ban thong thao quy trinh m&i lo mo |én hoi chef:

- Chef @i, minh lam gi ? Minh theo phong trao chung hay ta gilr cai ta c6?

- Thé trinh d6 quan ta thé nao? chef hai lai.

- Da cling dugc. Cling gidi a.

- budgc la dugc thé nao? gidi thé nao? cé du gidi nhu cac ban Hochtief ViCon, hay Skanska
hay BAM hay HOK hay a b3 cd... d€ cé thé bat thién ha theo minh khéng?

- Da, néu minh gilr nguyén thi cdi minh cé chi thua ho c6 ty xiu ha, ¢ gang tay ké tur 16
ron.

- Théi, chl Iam on néng cao 1én cho tdi nhd, & dudi y t8i tam, rdm rap va am thap 13m.

- Da. nhung nhu thé thi mat nhiéu thai gian, tién bac va nhan su’ 1am chef.

- Chii néu cu thé xem sao. Dai dong bo me di.

- OK, d& em trinh bay cho chef dé hinh dung.

BIM Vision

Trudc hét chef phai chudn bi mét cai tdm nhin vé BIM, hay leng keng hon 1a BIM Vision, la
cai chef tudng tudng tuong lai, xa thi khd nhung gan thi phai thé nao. Vi du nhu:

e (COng ty dat chuén BIM Level 2, UK hay VietN_K

e 99.8% cac cong trinh minh lam déu ap dung BIM, khdéng chi 3D ma 4D, 5D, 6D,
xD... d& cho khach hang ho lac mat ludn anh.

o Thiét k& khdng can gidy dé van phong khdng con rac @

e 100% nhan vién cta cong ty phai biét BIM la gi va minh dang lam gi, di nhién
khong can bién ho thanh BIM guru ma chi can BIM dummies thoi, ch(r khong bon
bao minh chi d€ lam canh, trang tri. Néi chung minh phai hgp tac v6i nhau dé anh.

e Bla blab bla...
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- Sau day tuy tinh hinh chef mudn Ién sao hoa hay mat trdng ma em trinh bay ti€p?

- bi chi xa dzay em. Ra dau ngo6 dudc rui.

- Ok, vay tiép theo em chun bi mét cai BIM Standard cho anh em ho dung.

BIM Standard - Tiéu chuan BIM

Chef ai, cdc bd mdn hién tai ho 1am tly hing 18m, mdi 6ng l1am mot kiéu, d& em soan cai
tai liéu d€ gitp ho lam viéc chung vai nhau nghe chef. Ma cac éng ky thudt éng cling dau
Iam, dng nghi 6ng giodi toan ly hoa biét chit ky thudt nén 13 supbo man, bdi thé em viét
xong, chef phai goi may dng lai va yéu ciu thuc hién rdi em giai thich thém ch minh em
la em thua.

BIM Standad 13 cai nén hay la mdt cai khung chudn (Framwork) dé bao dam cac bd mén
lam viéc dugc vdi nhau. TU céi viéc to to 1a cung dung chung mét méi trudng trao ddi
thdng tin CDE, dén nhiing viéc nho nho nhu dat tén file, tén view, tén ddi tugng, cach té
chirc thu muc trén may tinh. Hay cach phan chia cong viéc (workset), san xuat ban vé,
dén cach giao ti€p mo hinh (linking, coordination)...

N&i chung em gUi chef cai muc luc dé chef c6 keyword rdi chef cho y kién dé em trién khai
chi tiét.
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Ma diéu quan trong chef ndi vdi cac bo mon ky thuat la, cai Standard khong nhitng gitp
noi bd hoat dong tran tru hon ma quan trong la khi can ndi ra ngoai la ndi dugc luén. Tic
la khéng phai em nghi ra cai tiéu chuan riéng nay dé céng ty di ca nhdc ma nd tuén theo
cac tiéu chudn BIM hién tai. Néu sau nay 6ng k¥ thuét y 6ng chuyén cong ty thi & bén ho
cling thé thai:

e AEC UK CAD & BIM Standards cho Revit, ArchiCad, Vectorworks...

https://aecuk.wordpress.com/

e National BIM Standard cua Méo, https://www.nationalbimstandard.org/

e Hong Kong BIM Standard, http://www.hkibim.org/?p=1937

e Singapore BIM Guide, https://www.bca.gov.sg/bim/bimlinks.html

Ok, vay la céng ty cd cai khung d€ ma lam viéc chung. Nhung con phan quan trong nhét
la san xuét thdng tin nifa chef. Em s& lam viéc véi cac supd man ky thudt dé€ chudn bi mét
cai template dé& cling dung ch(r by gid xuét thdng tin 16m com [8m, mdi dng cling mdi
ki€u, khi thira khi thi€u chua dong nhét.

Ma thdi, d€ chef con lam viéc, khi khac em lai trinh bay tiép...
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19. Revit Template

Nhu da ndi & bai dau cla serie bai viét nay, minh chi mudn mang dén cho cac ban tré mét
céi nhin cu thé hon vé BIM. Hoan toan khdng phai la cac bai viét hand-on, tutorial, dat tay
chi viéc nén minh khong di qua nhiéu vao chi tiét.

Trén tinh than nhu th&, dang nh& minh khéng viét vé phan Revit Template nay tai vi dé
lam template thi xin m&i cac ban ra trung tdm ho&c Ién youtube @. Tuy nhién, mé hinh
va dif liéu 13 trung tdm cua BIM, rdi Revit 1 platform dé 1am BIM, rdi thi Template dugc
xem nhu di€ém khai d&u cho Revit, di nhién Ia néu cac ban mudn ding nd mdt cach chéat
lugng va hiéu qua. Nén Template la quan trong, nén minh dao qua Tempate mot teo, mot
teo thoi tai vi chi tiét thi mai ra trung tam.

s
BIM server D
[ Template Structure A
i p - common families !
: ( Costing
JLETILLC D - Architecture
I
\
A\ Mermimi e e SR
Projects

Template la gi?

Revit Template la mét cai file chra cac cai dat chung (general settings), views, families
clia cdng ty, thong ké khdi lugng (schedules), mau xuét ban vé (sheets) va mét vai phan
tr hinh hoc. Nom na 1a néu cac ban diing Cad ma theo dinh chudn s3n cta cong ty thi cai
Revit Template nay cling vay.

ThuOng thi tly vao tinh chat cta du an vi du nhu chung cu hay nha dan, cong trinh cong
nghié€p hay trung tam thuang mai ma sé cé template khac nhau.

Tai sao lai phai ding Template?

V& mat logic thi phai viét nhung ma chi Tiéu chuén 13 d3 tra I6i dugc rui. Template bao
dam cac ban trong cong ty san xu&t thong tin theo mot kiéu. O day dang néi chuyén san
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xuét, khéng phai chuyén R&D (nghién cltu va phat trién), nén khi ban vao cong ty, xin
mdi tuén theo tiéu chuén, 1am ra IGa ludn dd phai mét thdi gian tim toi ma nhiéu khi lai
cha giong ai.
Bdi thé, néu ban hodc cong ty ban dung revit ma chua cé template riéng cia minh thi nén
chuén bi mét céi, ngay va ludn.
Thé nao la mot Template tot (good template)?
Trong qua trinh BIM, Template thudng phai huéng dén 2 diéu:
1. DU t6t d€ cdng ty lam dugc cac md hinh cd chu y (intend model), vi du néu cdng ty

mudn hudng dén lam 2D-3D-4D-5D trong mot mo hinh thi template day phai:

o Xuét dugc ban vé 2D hoan thién — ding tiéu chuan, dep va rd rang.

o Pl cdng cu (filter, families...) cho cac ban thé hién phucng an thi céng.

o Xuat dugc ban vé va khdi lugng theo yéu cau dau vao cua phan mém du toan

cla cong ty.

2. Giao tiép, phoi hgp dudc véi cac mo hinh khac trong quy trinh BIM cla du an.
Template cho ndi bo thi di nhién ban BIM Manager phai ngoi lai v&i cac ban lam ky su’ va
BIM Modeler cla cac bd mén dé& lam dugc “cai chung” cho cac bén. Tuy nhién kinh
nghiém cho thdy la lam mot cai Template chung cho cac bo mon (template multi-
discipline) 1a rat khé kha thi tai vi nhu cdu moi 6ng mdi khac nén chl y cac mé hinh ciing
khac nhau. Nén ban d4u, khdng nén qué tham vong ma chi uu tién 6ng nao trudc, moi bo
mon mot template cling dugc.

Thudng du toan (costing) la uu tién hang dau cho cac cong ty xay dung, nén cai template
hudng dén viéc thé hién cac ban v& va xuét khdi lugng cho cac ban lam du toan. Két cau,
MEP va thi cong thi dén sau.

Chung chung qud ha, cu thé thi néu chi lam két cdu thi cac ban dirng bé qua bai gidng
clia Graham STEWART dudi day, éng nay la mét trong nhitng cdy da cdy dé trién khai
Revit Structure. Minh cé viét gi thi cling chi la tao lai cai banh xe théi (reinvent the
wheel) @. C4 2 diém chinh cta Template 1a Project Browser va View cac ban nhd doc k.

109



Project Browser (Views)

Browser Organisation &

Filtering Properties
= 0. Views (RLK View Group & Sub Groups) Family: Siyviem Famdy: frowser - Veews = Load..
= - 01 ke Review
@ A 3D T (R e G b ub Grongs »] [ owkee... |
o ations
w - D. Sections —El
= - 02, Documentation Group by: Rk Vew Group "]
WA 3D
@ B. Flans Using: @ &l cheracters 1 = 0 Leading characters
- C. Elevations
@ D. Detailed Sections Ther by K v Subiirou v
- D GA Sections o
& E Graphical Colymn Schedules ey A 1151 Olaedrg
& F. Renderings %
& - 03. 2D Documentation Than by i =]
@ 200-29%: Concrete Lisng: # &l craracters Leadineg dharaciers
@ 300-399: Steel
@ A0D-299: Timber I
& 600-699: Masonny e et ']
= - 04, Reinforcement Documentation & ascendng 7 Descendng
@A 3D '
% B Plans o [ cond ][ oo ]
@ € Wall Elevations -
@ 0. 20 Reinforcement Sections
@ D. Renforcement Sections
i  E Graghical Column Schedule
= 05. Notes 8 Abbreviations
w G Abbreviations G e s e
@ G General Notes Type Propurtes =)
& 06. Coordination Eanby: Browiar -Shests v Load
w- A 3D
@ B. Plans Twpe: | RuK sheet Purpose v | Ouphome. |
@& . Sections ez
& - 07. Analytical Folders | e
A 3D
Group et Purpoee o
#- B Plang 2 ; ]
5 C Blevations g @ o characters 1 D Laading charactery
@ D. Sections
£ 0. Navisworks Export Views Then by: [ duane =
= A 3D
= 09, Additipnal Information [ @ W characiers 1 b Latsinchini) i i
= K. Important - Must Read
Diralting View: Model Information - PLEASE READ Then by i > =
:Lmﬁwwm Lsirge @ Ml characters 1 =7 7 Leading dharacters
@ [ Sheets (RUK Sheet Purpess)
& 3] Famib Sort by: St Mo vl
W ] Groups & ascendeg [ temendng
oo Rt Links
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" 5

B View Templates 2
View Templates View Properties
Deccipne fiter: Humber of views with this template assigned: 1
[r.al:r '] Parameter Value | Include I &
View Scale LR ]
View type filter: . - e
cale Value 1. 100
| <al> z Detail Level Medium 7
Mames: Parts Visibility __Show Original | il
R 3 Analybcl | el it | B
| RLiK_3d Coordination V/G Overrides Annotati | Edit... ] &l
| RIL¥_3d Documentation % Droars - =
|Rux3d ation R VIG Ow trn.dti Anakytic ! Edit... ] .J:
| FLK 3 Mavisworks V/G Overndes Import . Edit... ] |
:ﬂ_ﬁ Tcﬂmt V/G Overrides Filters | Edit... ] vl
| RLK_Drafting View - Reinforcement e b et ! Edit... J L4
RUK_Drafting View - Structural Shadows Edit... J ! E
| RUK_Elevation/Section - Analytal Lighti { i '
| R¥,_Elevation/Section - Coordinabion 2. i E""E"" ] J:
| B, _Elevation Section - Documentation Core Photographic Exposure | Edit... ] |
| RL¥_Elevation/Section - Documentation GA Background Edit... ] |
| RL¥ _Elevation/Section - Documentation Rebar T =
| RUK Elevation/Section - User R F"Ijmse Filter | Show All ..d'_
|RL¥_Plan - Analytical Disciphine | Structural | ol
|RUK_Plan - Coordnation Rendering Settings [ Edit... ] il
| FuLR_Plan - Documentation Cores RUK View G 07 :
|RUK Plan - D tation GA UK View Group |07. Analytical =l
[ RUK_Plan - Documentation Rebar RUK View SubGroup  A. 3D il
[FLAC_Plan - User Review RUK_FILTER COMMEN el
RUK_FILTER COMMEN Fil
RUK_FILTER COMMEN | el
RUK_FILTER COMMEN | ¥
RUK_FILTER COMMEN 7l
RUK_FILTER COMMEN Fll
M " RUK_FILTER COMMEN 7] -

GRAHAM STEWART - SE2583: No Need for Fancy Titles: Autodesk® Revit® Structure—
Management, Templates, and Standards

http://au.autodesk.com/au-online/cla...ards#chapter=0

Hand-out, http://aucache.autodesk.com/au2012/s...0Standards.pdf

File template ma dua trén dé cac ban c thé phat trién template cia minh
http://aucache.autodesk.com/au2012/s...20Template.zip

Cai template nay tir nhitng nam 2012 nén cach dat tén (naming convention) chua theo
BIM Level 2 bdy gid nhung la diém khdi dau tét cho cac ban mdi hoc. Minh nghi cac ban
nén hoc cdi nay trudc khi hoc revit.

PE ndi bd giao ti€p vaSi bén ngoai thudng qua (1) toa dd gdc clia mé hinh (2) cac dat tén
ban vé (numbering system) va (3) cach dat tén family cia mo hinh, trd lai diép khuic thiét
ké dua trén doi tugng - Object based design.
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RUK_Scope Box

Project Origin: 0,0

Document Numbering on the TITLE BLOCK:

A=

Field 1 Field 2 Field 3 Field 4 Field 5 Field & Field 7 Field 8
Mandatory Mandalory Mandatony Mandalory Mandatory |Mandalory Mandalory Mandatory
Ex. P4PBT CRE ALL sL GA A1 201000 A
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Uniclass hay Omniclass

50mm Avenue Smooth Red

MANMUFAL TURER

MODEL S0men Avenue Smooth Res

CUSFB CODE 2T
UMICLASS Pr_20_93_52_15
COMMNICLASS: 231321191

WEBHTE

REVISION

SOFTWARE et 2003

LAST UPDATED 01 fusg 2016

EMBED:

Add to BIM Box

Cai (1) thi dé rdi, tit c& cAc md hinh phai md hinh véi mét diém goc toa do duy nhat. Cai
(2) va (3) lién quan dén quy udc dat tén, naming convention, cai nay da dugc néu nhiéu
lan trong BIM Protocol, hay BIM Standard & trén.

Nh&c lai mdt chit 1a néu cac ban quay lai trén cao cao 6 muc cac tiéu chuin cia BIM UK
Level 2, thi tai liéu s6 “8 Hé thong phan loai Uniclass2015” dé cap dén cach dat tén phan
loai ctla nganh xay dung Anh. Cai Uniclass nay khong chi lién quan dén cac Object nho
nhd trong mo hinh revit ciia ban ma con lién quan rong I16n han nhiéu, dén ca nganh xay
dung theo nghia rong lun, cdi gi cling dugc ddt tén va phan loai. Cac ban cd thé tham
khao thém & day:

https://toolkit.thenbs.com/articles/...ficationtables

Con con han mot teo vé cach tao family, dat tén cho cac family cia ban thi cd cdi banh xe
nay dé cac ban theo.

-k

Bimstore bible — Revit Family creation standards

https://storage.googleapis.com/bimst...-published.pdf

Nhirng tai liéu nay tuy nho nhé nhung gilp cac ban khdi dau mot cach "sach sé€" Revit.
NEu ban chi lam BIM c6 dan (Lonely BIM) thi cling nén tham khao.
OK, xem nhu’ cc ban c6 dugc cai template nhu' y ctia minh @. Phan tiép theo [ phai cd
cac hudng dan str dung template va huéng dan st dung dé san xuét ra cdc mé hinh cé
chu y, dung dugc cho cac ing dung khac cua BIM....
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Nguyén van boi vietanhvcg &l

Em chao anh tal,

Hién tai thi em thdy cdc file revit déu dgt tén theo kiéu truyén thdng giéng cai file Structure
Template anh post lén. Liéu dp dung Uniclass vao thi sé khdc va co loi thé hon gi ha anh, va cach
ap dung nita. Chi em doc trén toolkit thdy nd ly thuyét qud. Anh cd thé chia sé thém vé cdi nay
duoc khong a.

@vietanhvcg: néu ban chi lam template cho ban thi ding la khdng can quan tam dén
phan loai [am gi &. Ban cd thé dat tén family1, family2, familyn... va ban nhd né 1a cai gi.
Di nhién la ban phai dung hang ngay va it di du lich &.

Con néu ban mudn mat ai tir trén trdi roi xudng hiéu ngay lap tic template cla ban dé
dung, hoac moét ai do cung lam template vdi ban thi ban nén cé mét hé thong phan loai.
NOGi bd cua ban nhu hién tai cling dugc, nhung tot han theo minh la ban nén dung ludn
cac hé théng phéan loai ¢ san. Diéu nay giup ban "ké&t nSi ngay" véi bén ngoai dé dang
han. Vi du ban thay cong ty, bén day ho dung Uniclass la ban chién dugc luén, hodc ban
tuyén nhan vién mdi, cdng ty ban dung Uniclass la nhan vién mdi chién dugc ludn &. Cai
phén loai nay cha co gi 1a cao siéu va bi mat qudc phong ca, nén cl tir tir chuén hoda theo
qudc gia la dugc.

Khong chi nudc Anh ma gan nhu nudc nao cling cé hé thdng phan loai nay. Vi du My thi
ding OmniClass, MasterFormat, Uniformat. Duc thi ¢ VBO, Bi, Thuy dién thi c6 CI/Sfb...
Ma cd ban nao biét qué ta phan loai theo tiéu chudn nao khdng?

Thuc ra viéc gi khdé da cé phan mém €. Ban c6 thé ding cai add-in nay dé& thém uniclass
cho m6 hinh cua ban:

http://www.biminteroperabilitytools....ger/index.html
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M Anodesi Ulassihcabon Managertor Hewt

Element

Al by e
= ] - i -
UniFormat -

10 Penjpod Descnphian
0 - Creaner Davelopamens
3 - Procurement Segu rements
A% Cnntrrseg Resaremaenis
- Bubstracture
Shedl
- [rberigrs
10 - Frerood Constociion
OmniClass Table 21 <10 s nteaicx R Lo
Bamry X1 2 LAL LA - pderer (darer Farhhans
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L1030 - Intenor Doors
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OmnicClass Table 23 C106D - Rased Hoor Constrslian
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S - Feerior Fireshas
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Conrl:

fezanbly Code: E2010

} {requires { Sty all, cverwmrting her osrant
sedacted dlerants Latongs Findlmsd)

|®I o | = Keload

Hay qua anh Tal oi "

Co ma em thdy cai template dé quen thudc 16m, hoi trudc em co co hdi lam du én cua Buro
Happold bén HK, xai template cua BH dé lam. Template do hao hao giéng tempalte anh gidi thiéu,
khéng biét bén nao mdi Ig chinh chu .

C3m on anh va chic anh tuén mdi vui vé @.

@davidlun: ban da ting dung template clia BuroHappold vay ma khong chia sé tran hét
troi gi cho ai hét a8 &. Graham STEWART trudc khi vé Ramboll thi Iam cho BuroHappold
nén template giéng nhau cha cé gi la la ©.
Pay, BuroHappold day @ . Thuc ra minh d3 bao 1a khéng nén ché tao lai cai banh xe ma
lam gi, cac ban tré, tuyét ddi dirng copy va dung i chang ma dua vao déy dé phat trién cai
banh xe cho minh 1a 6n. Cai nay hoa hoe thi goi 1a "dng trén vai ngudi khac", lam dugc
thi tot.
Ngoai [é mét teo thi cac van phong tu van hay cac cong ty thudng xuyén tham khao va
hoc héi nhau y ma. Chuyén nhé la bon minh cling c6 nhiéu template cta cac cong ty khac
va cac cong ty khac ciing co template ctia bon minh. Chuyén to hon la hoc nhau st dung
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cac ’ng dung ctia BIM. N6i chung la cling gilp nhau phét trién nén thinh thoang céc ban
thay nd gidng nhau la chuyén thudng ngay & huyén.

BUROHAPPOLD ENGINEERING

10 Revit Project Browser
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Nguyén van boi davidlun

Nhung ngét ndi 13 cling dé ban ra phuong an I3m sao dé phdi hap vdi phong déu théu dé ra
model trong revit trong khoang thoi gian 7-10 ngay.

Y em 13 cost model. Trong giai doan thiét ké co' s, chu xi quéng cho ban cad so phét va bt nha
thdu ra khoi luong trong khoang thoi gian do. Em dang co y tuong la tao ra shared parameter cho
element nao duoc dung cho giai doan nay, parameter nay sé€ Idy tu’ phong dau thau, mudn nhan
hé s6 bao nhiéu dé cho an toan, blah blah....Néu anh ds tung di qua giai doan nay thi cd thé chia
Sé vdi em khong?

@davidlun: Minh nghi cac ban dang danh gia qua cao mo hinh, ma lai la md hinh revit.
Thudng nhitng du’ &n phai bdo gia khan cap thé& nay thi cong ty cé 2 cach xr ly.

MGt 13 em xin 16i nhung em khong tham gia, bdo chl xi 1a em khdng du thsi gian hodc
khdéng du dir liéu d€ bdo gid nén gid em s& khdéng chinh xac. Nén hodc em bdo gid qua
cao lam anh c¢é an tugng khong t6t 1a em [udn lubn dat nén [an sau anh khdng lam véi em
nira. Hodc 1a em bdo gia thap dé roi em I0.

Cach th(r 2 la phai lua 6ng lam gia nao nhiéu kinh nghiém nhat, chi can nghe nhac hiéu la
biét chuang trinh. D& gilip 6ng nay bdc thudc thi cdng ty phai cd mot céi co sé dit liéu cac
cong trinh minh [am hodc d6i tac [am dd I8n. Nom na 1& c* moi cong trinh 1dm xong, phai
dua no vao "thu vién tham khao", cai nay giong mé hinh hoan cong cta cong trinh vay, cd
khGi lugng, gia tirng 16, mua cua ai... noi chung la rat chi tiét.

Bay giG 6ng lam gia i 6ng truy cap vao, chon mot s6 céng trinh gidéng gidng va gan ndi cai
minh dang d&u thau dé co ratio gia, udc lugng dién tich san, dd kho cla két cdu, yéu cau
cla hoan thién... roi 6ng i phan gid. Cach nay goi la lam gia theo ratio, di nhién cac 6ng
ky su du toan trudc khi dua cho chef cling phai kem theo cau "tugng dbi chinh xac 35%
thoi nghe chef, chef dung thé nao la chuyén cua chef".

NGi chung lam mo hinh chi ¢é Igi khi mo hinh dugc dung di dung lai, sira di stra lai nhiéu
ch con 1am dé cd khéi lugng mét [an 13 thdi thi khdng nhanh bang do trén pdf rdi dinh
gia bang ratio.

Minh nghi cong ty ban cling da cé mot cdi thu' vién thé nay. H6i xua chua co BIM thi phai
can hai ba dng ngdi cat nhép tirng cdng trinh mdt, bay gid cé BIM rdi thi chuyén hd so
hoan cdng tir BIM sang chdc sé nhanh han.
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Nhan chuyén ban davidlun ndéi chuyén cd quan cé anh ban lam Template xong r6i ra di
khong d€ lai thu tam biét gi hét Iam ca phong khéng biét ddu ma [an. Minh xin phép quay
trd lai chuyén Template, guidebook dé két thic phan protocol.

Ok, lai k& tiép chuyén anh BIM Manger hdm no. Sau khi Iam xong céi (1) BIM Vision dé
biét tuong lai mo cua bat &c & dau va (2) cai nom Revit Template d€ tién hanh nghé, thi
hy hirng I€ dép |én van phong gdp chef.

- Chef, em lam xong hai cai tai liéu khdi dau réi dd, chef thay thé nao?

- Anh chua doc nhung ma sao nhanh vay? Hom trudc cau bao vdéi té la mat nhiéu thdi
gian va tén tién 1dam ma?

- Da, tai em thich cai nay nén em lam viéc hiéu qua han dé chef. Nhung dudng con dai
lam chef.

- Vay a, vay ma té tudng cau IUra tinh t6. Thé ti€p theo thé nao?

- Da, ti€p theo em phai chuén bj cac tai liéu hudng dan st dung BIM dé chef.

- BIM ma ciing phai c6 hudng dan str dung &? T4 thdy ai cling ban vé BIM nén tudng ai
cling biét hét roi.

- Da, tai chef tudng bd thodi, ch(r nhu chef thay cai template khong ma 6ng gi i 6ng da ton
dén han 65 trang dé giai thich. Budng nay chef mudn em lam hudng dan cho ca BIM 12
mon.

- Thé cb can phai viét ra khong hay chi tugng tudng trong dau la dugc?

- Da, em thi dugc nhung hét cai vu BIM nay la em thdi viéc & chd chef nén chef can phai
c6 tai liéu hudng dan cho cac ban méi vao.

- Cam on cau da nghi dén tudng lai cla cong ty. Vay cau c( tién hanh di (va nghi trong
dau cau nay dugc, lam viéc cd trach nhiém va khong gidu nghé, minh phai tang lugng cho
né méi dugc ).

Vay la anh BIM Manager bat dau chuén bi cac guidebook cho viéc lam BIM & cdng ty. Di
nhién la tly tinh cht cliia cdng ty ma sé uu tién mon gi cta BIM va hién nhién la hudng
dan di kém. Cai quan trong cla cac hudng dan [a “Tinh déng bd”. Ném na la ban muén
cac bd mon phdi hgp véi nhau thong qua cac mo hinh (hinh hoc va dir liéu) thi cac hudng
dan ctia ban phai 1am sao dé ngudi dung xdy dung dugc cac “md hinh ¢6 chu y” phu hgp
cho cac bén dua trén Template da xay dung.

Vi du céi hinh dudi day la uu tién trién khai BIM cta Skanska, mdt cdng ty xdy dung di
dau trong viéc U'ng dung BIM. Cac ban thay nhitng cdi hinh nho nho rat nhiéu lan vi né
kha phd bién, déc biét Ia trong cai mau danh gid ndng luc BIM cua CPIC. Nhiing gi ddi
BIM cua Skanska lam http://skanska.smartpage.fi/en/bim building quality/, dugc s dung
lai khac nhiéu bdi nhiéu c& nhan va céc cdng ty khac, cu thé 1a minh ngay IUc nay.
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SKANSKA

BIM applications in a
typical sequence order
for implementation in
Skanska

Pmm"

B =level 1
D = level 2
| | =level 3

EU's have the oplion to work with
appiications from a higher feve!

Minh cling ndi luon la viéc soan thao cac guidebook nay phai co su tham gia giifa nhiéu
ngudi, cac taskgroup trong cong ty. Két hgp dugc ca cac thdi quen clia cong ty ban va
cling dirng quén cac tiéu chudn chung ctia ngudi khac. Thudng 6ng BIM Management chi
ding gilra, tu van vé quy trinh va cong nghé, con hand-on la tir cac 6ng ky thuat hét. Tai
vi muc dich cla cac guidebook la cho cac 6ng thg & phong ky thuat ch khong phai cac
éng lam ly thuyét & phong BIM &,

Va viéc chuén bi n kha tén nhiéu thdi gian, dung ma khéng lo, viéc gi khd cd phan mém.
Chi can bam n(t 13 ra, day 1a danh sach bam ndt va cd san chd minh £, Phan 16n cac (ing
dung ctia BIM minh d3 gidi thiéu véi cac ban trén tinh than “biét d€ phdi hgp”. Phan con
lai a cac ban tré phai xung phong dé chuan bi kién thic cho minh. Khdng thé khac dugc.
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Name

jﬁ[--l

‘&4 BIM Guidebook 0 Cover

{5 BIM Guidebook 0 Overview

{21 BIM Guidebook 0.1 Protocols

i% BIM Guidebook 0.2 Software

{5 BIM Guidebook 0.3 Templates

{2 BIM Guidebook 0.4 Components

'lg BIM Guidebook 1.1 Employers Information Requirements
@_.:,BIH Guidebook 1.2 Contractors Information Requirements
EBIH Guidebook 2.1 Structural optimisation
rg_e,BIInl Guidebook 2.2 Peint cloud survey
rgBIMGudebook235pamplaﬂngavdmst
-E,BIH Guidebook 2.4 Sustainability and carbon
rg_e,BIInl Guidebcok 2.5 Thermal analysis

rg_e,BIM Guidebook 3.1 Virtual and augmented Reality
EBIH Guidebook 4.1 Clash detection

rE,BIM Guidebook 5.1 Planning and Methods
rg_e,BIlnl Guidebook 5.2 Component detail

-EBIH Guidebook 5.3 Capital expenditure
EBIHGudabookE:lerecydeaﬂCabm
rgBIMGudebook 6.1 Cobie Export

@_.:,BIH Guidebook 6.2 Test and commizgion

rE,BIH Guidebook 6.3 BIM field

rgBIMGudebook 6.4 Capital cost database
EBIHGudebook?1C.AFMavdAssel Management
rE,BIH Guidebook 7.2 Opex
rg_e,BIMGut:lf:bool-ci"3erve:::.yrczlvfz.':u'\dC:;I'bon
-‘EB|HGI..I[hbDOk 7.4 Opex database
-E,Guthbook of architectural trades measurements
rg_e,Gudebook of civil works' measurements

I

282888882888 RERBERBBREBRRBRRRRRER

OK, vay la xong, dé& dang qué ha. Lan man mét teo thi trong cic cac cong ty ky thuét co
t6 chirc 6t thi khong ai khdng thé thay thé&. Ho chi can Quy trinh va Hudng dan st dung.
Ong nay di, OK. Toi tuyén dng khac va cho 3 dén 6 thang doc Hudng va lam theo Quy
trinh 1a mo cua bat 6¢c dugc.

Di nhién cling cdn phai cd ngudi dao tao dugc va Quy trinh ngon. Cac ban chic dang 1a8m
bam ™ Mia, vao ketcau ma ciing lai thdy ciu ‘ding quy trinh™. Minh xin 16i, nhung tai vi
minh ciing dang viét theo ding quy trinh &,

PE chuén bi cac th&r hdm ba l&ng & trén, dé theo ding quy trinh, minh gidi thiéu vai cac
ban mot vai tai liéu cb thé tham khao dudc cho céc ban két ciu:

e M6t s6 hudng dan str dung CAD-BIM clia MT Hojgaard

http://mth.com/Processes/Building-In...-Modeling.aspx, cac ban ding bé qua phan
BIM cho két cau http://mth.com/~/media/Files/dk/BIM/...316.ashx?la=en

e BIM Guideline ciia Anh, https://www.nationalbimlibrary.com

e Common BIM Requirement cta Phén Lan
http://www.en.buildingsmart.kotisivukone.com/3

e Cac ban Singapore, https://bca.gov.sg/bim/bimlinks.html

« Di nhién khong thé thiéu cac ban My dugc
https://www.nationalbimstandard.org/nbims-us

Ok, vay la xong phan framework dé trién khai BIM cho céng ty cla ban. Phan con lai la
con ngudi...
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20. Point Cloud

Xem nhu tam xong phan Protocols, Standards, Templates... rat quan trong nhung lai
mang nang chuyén ly thuyét. Néi chung la - nothing worthwhile is easy — khong c6 gi
dang gid ma lai dé cd &. Ly thuyét hdi chan nén bifa nay quay lai néi chuyén cdng nghé
vay, nhin s@ sg@ thi buic tranh cong nghé da dugc t6 xam di nhiéu rbi nhi, chuyén vé BIM
cling dan budc sang nhirng chugng cudi...

Poant Chowd

ChoasdC omguaie l. AR
B
Cyiong

Tiép tuc quy trinh t& xdm, hém nay sé t& phan Point Cloud (ddm méy diém, nghe khéng
thudn viét I3m nén cr d€ point cloud nhi).

NGi ludn la cai Point Cloud dung trong xay dung da dugc phat trién tir dau nhitng ndm
2000 nén cha c6 gi mdi cd. Tuy nhién, gan day vdi su bung nd ctia BIM, cai Point Cloud
cang ngay cang dugc khai thac nhiéu va trd thanh mét phan trong chudi cdng nghé cua
BIM.
Point cloud 13 tdp hop céc diém (x,y,z) trong khdng gian dudgc tao bdi mdy Scan 3D, dua
trén mot diém gdc dudc xac dinh trudc. Ngoai cac diém toa dd (x,y,z), ndi dung mét file
Point Cloud con cé nhiéu thir nhung k¥ su' xay dung chac chi can biét thém:

e M4t dd diém point/mm?2

e DO chinh xac 1 point/... mm

e Mau sic Red-Green-Blue

e Hinh anh dudi dang vector
Ban nao hoc xay dung chac cling hoc qua mén trdc dia ma thuc tap la dm may cai may do
dac ngdm qua ngdm lai dé do cao dd va khoang cach (la thanh phan cla 1 diém). Hoi xua
@ dai hoc thi giG thuc tap trac dia la bon minh toan 6m may tra san trudng, nhin rat oai
nhung thuc 13 toan tia gai trdng san trudng, zoom dén tan 16ng may hay 16ng mi ludn . Ay
3y, cac ban dirng nghi by, bon minh ciing chi dang thuc hanh quét diém thoi ©.
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PE tao point cloud thi cling th&, nguyén tac cling 1a do toa dd ca nhung thay vi 6m may
toan dac ban tirng diém mot thi dung may laser quét toan bd bé mat. May scan laser vira
nhanh hon vira c6 mau, trung binh khodng ndm phut quét dugc 360°, 1 gidy chién dugc
khoang 1 triéu di€ém, dong thdi chup mau cho diém ludn. Két qua 1a ban cé mét cai file bé
mat cla “vat th&” ma ban scan.

e

May Scan Laser hoat dong thé nao thi minh ciing khong biét. Hoi ky su’ trac dia thi ho
cling chi bao Ia dua trén nguyén tic do khoang cach. Thé do khoang cach bang laser nhu
thé nao thi ho bao cau chiu kho 6n lai vat ly I16p 11 hay 12 gi di. Minh lo mo doc lai thi
thdy dung that, do khoang cach (d) bang laser vé ly thuyét thi dua trén phan xa cla tia
laser trén bé mat cla vat thé can do, str dung mét trong ba 3 cdng nghé chinh la:

Thdi gian bay dt: do thdi gian di-vé (dt) cia chum laser dé€ tinh khoang cach d = c*dt/2, ¢
la van toc anh sang ~3.10°8 m/s

Do phase: tinh khoang cach (d) dua trén do6 dich phase (dj) giita séng phat di va séng thu
vé d = di*c/4*pi*f, f la tan s6 cla sdng quang

phudong phap tam giac: may phat chum laser va may nhan dat cach nhau khoang cach D,
khoang cach tir may dén bé mat (d) dudc tinh dua trén vi tri ciia chum laser dén trén may
nhan (p,f) d = D/ (tan(a) + p/f)

Thévi gian truyén

B dich pha Tires Elo tam gidc

Hién tai may cai may scanner 3D nay con rat la dat, khoang 30-40k USD, hién c6 mot sd
may scanner phé bién nhu nhu 1a:

e FARO, www.faro.com
e Leica Geosystems, www.leica-geosystems.com
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e Trimble, www.trimble.com
e Topcon, www.topcon.com
e Riegl, www.riegl.com

e Zoller+Frélich, http://www.zf-laser.com

Céc ban cha y Ia Point cloud chi 13 tdp hgp cac diém cd mau cla bé ngoai mét vat dugc
scan thdi, nd khdng mang mé hinh (object + data) cta “véat thé” gi sat. Minh nhdn manh
diéu nay tai vi co mot s6 ban nham la sau khi scan 3D, cac ban cé luén cai mé hinh 3D
nhu la vé trong Revit hay ArchiCad vay. Khong, con lau méi dugc hay la khong biét khi
nao méi dugc. Chi lam cd cdi Scan 3D bén ngoai ma dugc luén con Bot Ngoc Trinh dé
chup cét 18p thi cdi may 35k USD lai 1a r& qua @.

& 4 A

e — & A o — o
3D SCAN | CAD MODELLING
v

coordinate X
coordinate Y
POINT
coordinate Z

colour

Geo-referencing
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Théng thudng, mét cdng trinh phai dugc scan tai nhiéu diém khac nhau, vi du bén trong
thi dgt may quét tirng phong, tirng tang, bén ngoai thi quét tirng mét...Tuong (ng v&i moi
diém sé cd 1 file point cloud. Point cloud tai tirng diém scan nay dudc hiéu chinh nhiéu
nhu xda cac diém khéng can thiét. Sau ddy cac file nay sé dugc gom lai thanh mot file dé
cé dugc Point Cloud cho toan b6 cong trinh. Nhiéu khi cac file gom lai cd chut it khong
khdp nén cac ban phai hiéu chinh, xao nau lai nd mot teo trude khi st dung.

Cac budc xao ndu dé cd dudgc cai Point Cloud cudi ciing thudng Ia trach nhiém cua ky su
tréc dia, bén cung cdp 3D Scan. Ho thudng dung cac phan mém di kém v3i may scan cua
minh nhu FARO thi cé SCENCE, Trimble thi cé RealWorks...

i

Scanner 3D

.

: -'-'-11 Scan & nhiéu diém

.

XCr ly ‘'diém’ sau scan:
Loc diém
Gop file

Hiéu chinh file

.

| BIM platform + plugin g————  Point cloud téng thé
I|II l II|l

' Phanmémther3 |

'*., |

L g

Pay la sd qua mot chat vé phan ky thuat. Thé cai anh chang 3D Scan nay dung dudc gi
cho BIM hay xay dung? Ung dung thi c6 nhiéu va cang ngay cang dudc phat trién, start-
up cho 3D Scan ndi chung va 3D Scan to BIM néi riéng thi bung né nhu ndm sau mua
lubn. Ban tré nao quan tdm thi c search keyword ‘3D Scan’ d& tim hiéu thém. Dudi day
minh chi néu mét vai vi du cu th€ ma cong ty dang dung.
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Cac budc tién hanh cho du an dung 3D Scan la:

1. Budc 1 1a Scan cdng trinh hay thuc dia bang may scan 3D dé tao point cloud.
2. Budc 2 la phan tich va x{ ly Point cloud (xem trén)
3. Budc 3 la cac (ng dung cd thé (xem du'di)

Th(r nhat la cho cac du an xay mdi, néu la du an xay chen giifa cac cong trinh hién hitu
khac thi viéc 3D Scan lai cic tda nha xung quan nay cé thé gilp ban lam 2 viéc quan
trong:

1. Khi thiét k€&, chén céi cdng trinh cia minh vao méi trudng thuc dé€ xem thir céng trinh
minh cé bi chéng chéo Ién cai gi khong. DBac biét la vdi nha xay chen, cai nay kha quan
trong.

Kinh nghiém la khi khao sat 16 d&t c6 nha xung quanh bang may toan dac 2D, bén trac dia
thudng chi quan tam dén cao trinh & mat dat va xem nhu la cac tudng nha xung quanh la
tuyét ddi thdng ding.

Thuc t€ 1a cac tudng nay nhiéu khi tho ra thut vao hai nhiéu, nhat 1a cac tudng gach cd va
cli ©. Nén nhiéu cong trinh khi xay & tang trét thi OK, 1&n dén tang 2 tang 3 thi phai dap
tudng nha hang xdm néu mudn gilr nguyén thiét ké. Ma diéu nay la khong kha thi nén
phai dirng cong trinh va chd thiét k€ mdi, di nhién cai gi khong du bao trudc déu phai tra
bang tién va thai gian. C6 khi rat dat.
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2. Ung dung th(r 2 1a Iam “hd sd hién trang”.
NOm na la trude khi ban bdt dau thi cdng, ban phai lam moét bd hd sc hién trang clia cac
nha xung quanh. Trudc khi cd Scan 3D thi ban phai di chup hinh, ghi chli chd nay bi n(t,
bé rong, do sau... Khi cé 3D scan, ban cling phai chup anh nhung it han va dua cai file 3D
point cloud vao ho sg hién trang.
Muc dich d& 1am gi? dé khi thi cdng, nhét la cac cdng trinh c6 tdng ham sdu, ban vira dao
vUra phai theo ddi (survey) cac nha xung quanh xem né thay ddi thé ndo. Cé céi Scan 3D
nay ban dé so sanh trang thai tn vdi tn+1 han, nhat 1a vdi trang thai ban dau tO0.
Véi lai, ban cling cé cai d&€ phong khi hang x6m sang khi€u nai “0ng thi cdng thé nao lam
nha t6i ndt hét ca”, lic day ban show cai 3D Scan + anh ra dé tra I8i “vang, bon em s&
can than han nhung nha bac ciing bi niit moét phan trudc khi bon chau dao rdi a”.
Th hai la véi céc du &n nang cép, cai tao. Cai 3D Scan hién tai rat hitu ich cho thé loai du
an nay. DE cho cac ban dé hiu, minh I8y mét céi vi du tiing budc.
Do dac hién trang cong trinh, trudc khi cé Scan 3D, thudng phai can mot équipe 4 dén 5
ngudi d&€ chuan bi hd sa cho hién trang cdng trinh, vi du:

e 106ng di chup anh

e 1 6ng di bén di€ém hién trang

e 2-3 0ng di do va Vvé lai két cau, 1 6ng do khong dudc, ngay ca do khoang cach vdi

may laser cam tay cling can 2 ngudi.

P4y 1a chua k& sau khi do xong, vé van phong bat dau vé lai thi thdy la thi€u cai nay,
quén cai kia lai phai lo mo ra lai cong trinh va do thém. Néi chung la vat va tram bé.
V8i Scan 3D, ddi lam hién trang nay cd thé giam dudc 50% thdi gian lam hd so va 90%
thdi gian di lai d&€ cat nhap thong tin @. Pem cai may Scan 3D ra, quét vai ngay la xong,
dem point cloud vé van phong dung lai mé hinh hién trang.
Hinh dudi minh hoa mdt céng trinh dudc Scan tai nhiéu diém, sau ddy gop lai va xir ly dé
c6 dudc 1 file tdng thé. Cai nay dugc x{r ly v6i Autodesk Recap, it tinh ndng hon Scence
clia Faro nhung ma mién phi.
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Méi diém quét dugc luu trir
bdi mét file .res
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Két hop cic fike lai dé ob Point doud
Qlia toan bd adng trinh .rep

Ea _pletis_celler Srcp

Sau khi cd Point Cloud hién trang cla c6ng trinh, ban ¢ thé lam nhiéu th{, vi du nhu:

Dung Point Cloud cho thiét ké cac phuong &n cai tao: vé lai hién trang trén revit dé dé
dang thiét ké&. Dudi day minh hoa mét s6 hinh 3D Point Cloud d3t canh 3D design cho dé
hiéu.
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V& lai hién trang véi Revit (hinh trén) va kiém tra, so sdnh mé hinh vai point cloud hién
trang (hinh dudi).

i
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Vé mat két cu thi mdt khi cd vi tri cdc dam, san, ban cd thé vé lai d€ danh gid kha nang
chiu luc hién tai cda san. Trudc 3D scan thi phai di do tirng dam, bi chir thi dG han.

L
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Bén phuacng phap thi cong cling vay, bay giG ky su’ lap phuang an thi cong, anh chi ngbi
van phong va danh dau tudng nao can dap, dap thé nao va theo th( tu nao. Di nhién la
trén 3D roi.

WRIrE O RS CTrE YR

|
T

VUEDU BCAN D

Tum lai la ra quyét dinh sau khi nhin thdy qua cac mé phoéng, gia lap 3D bao gid cling
chinh xac va it rdi ro hon la chi nhin 2D va tudng tugng. I see (visualization) — I do
(simulation) and I decide @,
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Lan man mét teo thi cic ('ng dung cho 3D Scan nay dang cu ky bung nd. Nho nho thi 1a
cac add-in dé& chuyén tu ddng cac Point Cloud thanh object nhu céi Scan to BIM cua
Imaginit (http://www.imaginit.com/software/ima...ts/scan-to-bim)

darm WP | om0 ey Sy [FEN

% X Rreference Point Ef Edge
* B Curtain Wall

A
" Reference Plane @ TopoSurface
Wall 2 Arc Wall
Region Grow / Model Lines < (reate Level

Create

e RERREARES
B = RREARARES

Dén cac phan mém tham vong han nhu Faro Virtusurv, 3DReshaper, Leica Cyclone... ROi
dén cac giai phap toan dién clia cac 6ng I8n nhu Autodesk, Bentley, Trimble.
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Reality Modeling Software

Agd real-wond imageny to vour infrestructure projects. Caplure, process, of reuse existing site condition data with cur 30 imaging and point-Clowd

processing software. Streamline capture-to-rnodel workflows, efiminate time-conswming translations, and accelerate image and point-cloud data

performance o add accurate real-world ims Qery 10 your projects

PRODUCTS

ContextCapture ContextCapture Center Bentley Descartes

Ouicky develop detailed 30 madels for use in design Ouickly develop detaded 30 madels of any size for Lee Engure your project has sccurate neal-workd
CONAIFUCTION, OF OREFETCHE froem sampie photographs M SEEgn, CONINICTION, Of operatons Tnom digis MepreSematadn USng proven IMaging and poent-Caoud
EhGARGraErs echnoiogy B0 enhdms your infresmuciune workdiow

LEARN MORE LEARN MORE | LEARN MORE |

Bentley Pointools Bentley Pointools View Acute3D Viewer

Prraverfil ard fast paint-dioud wiaualizatian ard sdtimg High-perfarmance visualization, arnatatian, snd With Tha AouteSD Viewss, pou can sasly sxpiane and

Bofwane presanLrtion of poirn-Cloud madels peisgly MMEsuns Peaily Meshes of By SC8M cresled

NGi chung la co rat rat nhiéu cai mdi trong tuang lai ma cac ban tré lam trong tin hoc xay
dung cé thé tham gia dugc. Di nhién 13 theo huéng 1&p trinh chir ditng theo hudng chi
hoc, day va sif dung phan mém (nhu minh hién tai &).
Vé phuong dién ca nhan, cac ban cé thé chai vdi céi 3D Scan nay kha dé& dang ma khong
can cac may 3D Scan siéu dat & trén la:
e 3D Scan vdi cai Xbox cia Microsoft,
https://www.microsoft.com/en-us/stor.../9nblggh68pmc#
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e Mua cdi may tinh cd cong nghé RealSense cua Intel. Bay gid cd rat nhiéu may tinh
xach tay tich hgp webcam bang cong nghé nay. Ban nén chd y cai nay cho may
tinh xach tay sap tdi cla minh. http://www.intel.com/content/www/us/...-

overview.html

(intel REALSENSE

TECHMDLOGY

Gaming Learning and

Capture Immersive Creation/ Interact
and Play Edutainment

and Share Collaboration Maturally

kY
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—

| ' 1

e | I
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e Hodc theo doi cai Tango Project cua google, https://get.google.com/tango/
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28
Project Tango

Voilu, voila, mdt chdt phé thdng vé ky thudt 3D, mdt chit ¢’ng dung thuc t& trong xay
dung va mot chit tudgng lai. Hy vong mua vui dugc mot vai trong canh. Hen gap cac ban
4 bai tiép...
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21. Viewer

Pinh viét cai gi dai dai nhung dao nay ban xem hinh cia first daughter-elect vdi first lady-
elect qua nén lam nét mot viéc nho la két thic phan Viewer trong bang Phan mém / Cong
nghé.

Cai nay chdc cac ban dung nhiéu va rat 1a hién nhién nhung minh tranh tha tdm tat lai
mot teo bi€t dau lai cd ich cho cac ban sinh vién trong viéc lua chon cac i’ng dung cla
minh.

IFC viewers

e

BIM sigha

Dé nhin thdy 13 nho nhd thi trong qud trinh BIM, 16n hon 1a trong cic hoat dong cla
nganh xay dung cd rat nhiéu tai liéu - dir liéu dudc tao ra dudi nhiéu hinh dang khac
nhau. TU cac ban vé 2D, 3D trén CAD, Revit, Archicad, phdi canh, lam dep trén
Photoshop, 3DMAX dén cac mo hinh tinh toan trén Sap, Etabs... hay hdéa don tUr cac phan
mém ké toan, thuyét minh, giai trinh tur office... néi chung la hang tan tai liéu tU nhiéu
phan mém va dinh dang khac nhau.

Van dé la cac phan mém tao ra cac thr vé vinh day ndi chung la rat dat vdi lai phai tn
thai gian dao tao néu mudn s dung. Ma thong tin tao ra nhung cac bén tham gia khong
khai thac hét dugc thi giam di nhiéu phan y nghia. Ghi chu la khong chi cé trong qua trinh
BIM, ma dau ciing thé, giao ti€p (communication) va hgp tac (collaboration) la diéu toi
quan trong. Nén viéc ra ddi cac dinh dang file trao ddi chung ma ai cling doc dugc la mot
diéu hién nhién.

Hién tai 2 dang file dung dé€ trao d6i phG bién la PDF cho céc tai liéu “2D” va IFC cho cac
md hinh 3D. 3D ciing dugc trao ddi trén PDF nhung van con han ché va danh cho céc chi
tiét hay mo hinh c6 quy mo nho.

Pdf viewers

Hoi nhitng ndm 1993, Adobe nghi ra dinh dang pdf chdc khéng nghi né dugc phé bién
nhu hién nay. Pdf “gilt nguyén” ndi dung tai li€u cta ban nhung doc lap vdi phan mém tao
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ra va ai cling cd thé doc dudc mién phi. Pdf bay gid la dinh dang chung qudc té (ISO) dé
moi ngudi trao déi va luu trit file, gan nhu céi gi cling chuyén sang pdf roi guri, roi luu tri.
Tuy nhién, Adobe gan nhu bd qua phéat trién cac (ng dung xung quanh pdf cho nganh xay
dung. Bdi thé&, tir nhitng ndm 2000 cd mot ddi tdp trung phat trién “CAD to Pdf” - (ing
dung pdf dung trong thiét k€ ma chd dao la céng nghiép xay dung. DGi nay la
Bluebeam, https://www.bluebeam.com, va cuGi nam 2014 thi dugc mét 6ng ke la
Nemetschek mua lai véi gid hon 100 triéu d6, dé cho cac ban co cai so séanh thi ndm 2006,
Autodesk mua lai Robobat (la cong ty s& hitu ROBOT Structural Analysis v&i Autocad
Structural Detailing) v3i gia chi tdm 35 triéu do. So thé dé thay la mot cai viewer cho pdf
hién nay né quan trong dén cd nao.

Cac ban c6 thé vao trang chinh clia Bluebeam d€ biét thém chi ti€t, minh chi nhdn manh
vai di€m ma Bluebeam rat hgp cho cong tac thiét ké.

Th(r nhat di nhién 1a tao file pdf (pdf printer) tir cdc phan mém khac. Cai nay thi chang cd
gi ddc biét so vdi Adobe Pdf Pro nhung ma Bluebeam hon han 1a ¢ chiic ndng tao PDF 3D
tlr Revit, Navisworks, SketchUp.... Sau khi chuyén sang PDF 3D, trong Bluebeam, ban cé
thé ghi chd, danh ddu (markup) dé trao ddi véi khach hang. Cac chlc ndng PDF 3D nay
hién tai trén thi trudng chi co véi Bluebeam.

o R

UL

g =

Bén canh d&y, cac chiic ndng ghi chi (comment) cla Bluebeam ciing r&t day du va dé
dung. BO comment nay giong nhu mét autocad thu nhd hoat dong trén file pdf. Bon minh
hay dung céc cdng cu nay dé vé s bd két cdu trén nén ban vé kién tric. Trudc day thay
vi V& tay, roi scan pdf, roi gui di dé trao d6i thi by gid v& ludn trén pdf, vira dep ma lai
tiét kiém gidy véi muc @. Minh 18y dai mot cai mat béng dang lam dé& minh hoa.

Ngoai ra con cd mét s6 tinh ndng hay ho khac nhu 1a béc khéi lugng, t6 chlric hd sc ban
vé (StructuresTM), so sanh hai ban vé vdi nhau, tao SETSs...
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IFC viewers

IFC nhin thi don gian nhung ma lién quan dén mo6t van dé kha phuc tap cla tin hoc hién
tai la Interoperability — trao déi dif liéu gilra cdc ('ng dung. Minh cha biét tiéng viét ding
tu tuong duong la gi “kha néng lién tac?” bai vi tra tir di€én Anh-Viét thi khdng thay.
Interoperability ndm na la kha ndng trao déi dit liéu gitta cac i'ng dung véi nhau. Vi du
don gian gan nhét véi dan két cdu 1a cac ban dung autocad dé v&, mudn chuyén mét bang
2D, hay 3D vao SAP thi thudng xuét ra file dxf, 13 mot dinh dang file trung tinh, dién ta
bang van ban - ma ASCII nén ai cling doc dugc va cu ti la SAP nhan dang dudc. Trong khi
file dwg la tap tin nhi phan (binary files), chi c6 cac phan mém tao ra né6 mdi doc dugc.

Fle Edi  Foemai  View Help
| @ "
SECTION
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HEADER
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808 A080 B090 G000 B0A0 0088 =
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Cai interoperability nay rat la quan trong, th& nhat la gilp ban d& phai nhap lai dir liéu
bang tay khi chuyén di liéu tir mét phadn mém nay sang phan mém khac. Tu déng hoda
vén di 1 uu diém cta may tinh. Trudc ddy véi CAD thi bang tay con lam dugc bdi vi phan
I6n la d liéu hinh hoc. Bay gig vai BIM, dir liéu vira hinh hoc vtra phi hinh hoc, véi lai s6
lugng dir liéu 1a rat I6n nén bang tay la no way.

Va lai, phuong cham cua BIM la Mot nguon thong tin “Single source of truth” va Mot mo
hinh st dung cho nhiéu viéc “one model, many uses” nén viéc chuyén giao dir liéu gitra
BIM Platform va cac BIM tool khac 1a mot diéu cg ban trong quy trinh BIM. Viéc nay dan
dén viéc ra ddi cac dinh dang file trung tinh (neutral format) nhu IFC hodc la dinh dang
van ban (plain text) nhu COBIE. COBIE chdc sé dugc dé cap sau bdi vi no la “dinh dang”
truy xuat thong tin chinh cua BIM UK Level 2.

OK, hdi 1&ng nhang do dién dat kém cdng vdi vuang van em fist daughter-elect Ivanka
Trump nhung tdm lai 13, trong qua trinh BIM, c6 mot nui cac dir liéu (hinh hoc va phi hinh
hoc) dudc tao ra bdi nhiéu ngudi, nhiéu cong cu. Ma cdi dong dir liéu nay phai dugc luu
théng vong vong vai nhau nén phai cd mét dinh dang chung nao day dé trao ddi dugc,
hién tai nd la IFC, tuy chua hoan thién Iam nhung ma ding dugc. Vay thoi.

*Di nhién gilta cdc phan mém “gan nhau” thi con hdng ha sa s6 cac dinh dang khac dé
trao ddi nhung thoi, biét nhiéu lam gi cho mét @.

1 FL145=IFCARS TTRARYOPENPROF ILEDEF (. CURME. , %, #1144} ;
111% Fl1AE=TFCAXISZPLACEMENTIDI R, §,5);
1159 PL1AT=TFCSURFACEQFLINEAREXTRIISTON #1145, #1146 ,99, 2,6 _'___ﬁ-
1121 Fll48=IFCCONNECTIONSURFACEGEMMETRY (#1147, 5 ); GEﬂmEtr}r
1133 FL1AS=TFCCARTES TANSOINT [ (4. 69155399995300, -11. 4202000002201 ) ) ;
1113 FLUSS=TFCCARTES TANPOINT [ (6. AS6000000002001 , -1 1. D4200000002001 ) ) ;
1124 FL15A=TFCPOLYLIME ((£1149, 81158) ) ;
#1153=1F CARS TTRARYOP EMPROF ILEDEF { . CURME. , 5, #1151} ;
FLISIsTFCAXISZPLACEMENTIDIFI, %, 5]
FL1S4=TFCSURFACEOFLINCAREXTRISION] #1152, #1150, 79, 2. 8];
#1155 FCCONNECTIONSURF ACEGEMMETRY | ol 154, 5 )
1129 #1156=TIFCPROPEATYSINGLEVALUE] "Reference’, S, IFCLABELL ‘') 50
1134 F1157=1IFCPROPERTYSINGLEVALUEL "CeilingCovering®, 8§, IFCLABELL *CellingCowering' b, §);

11 FL158=IFCPROPERTYSINGLEVALUE] "WallCovering ", %, IFCLABEL | "WallCovering' ), 4]
1133 F1135=IF CPROPERTYSINGLEVALUEL "FloorCovwering® .5, IFCLABEL [ " FloorCovering™ ), 51 ;
111 Fl16=TFCPROPERTYSET| ' 54501 8P HBPLISREX2GHQ" . #33, " PeeT_SpaceComsan’ , §, (M1156, #1157, L5, #L1580);

#1161=IFCRELOEF INESEYPROPERTLES( " 1Tzk3In4110_RFpPwrlatIt®,#33, 9,5, (#1055),81168);
F1162=1IFCPROPERTYSINGLEVALUEL "Wamber* 5, IFCLABEL ["ADD ' b, §];
FLIEFSTFCPROPERTYSINGLEWALUE] "Hamg ', %, IFCLABEL] "Bathroom 2") .50

Properties

F1184=TPCPAOPERATYSINGLEVALUE] "Level® 5, IFCLABEL] ‘Level 2°),5); iti
FLIG5=IFCPRAOPERTYSINGLEVALUEL "Uaper Limin' %, IFCLABELY "Lewel 270,51, uuaﬂtltles
1139 F11EE=1FCPAOPERATYSINGLEVALUE] "Linit DFfset”, 5, IFCLENGTHMEASURE(2. &), 5);
114 PG =IFCPACPERATYSINGLEVALUEL "Area’ , &, IFCAREAMEASURE(S, 415010480 51119%) 5],
1141 #11E8=IFCPROPERTYSINGLEVALUE] "Ferinater’ , $, IFCLENGTHMEASURE( D, B41231575E57081) . 51 e -
1142 E1185=1FCPAOPEATTSINGLEVALUE] "Unbounded Medght', §, IPCLENGTRMEASURE] 2, Adda00000008001) 5] ; Classification
1143 FLITR=TFCPAOPERTYSINGLEVALUEL "Woluse® &, IFCVOLUMEMERSURE [12. 2402 D0B5940807) , 502
1144 F1171=IFCPROPERTYSINGLEVALUE] "Phase’ 5, IFCLABEL] 'Hew Construction®),$h:
FLIT=TFCPAOPEATYSINGLEVALUE] "OmniClass Table 13 Cavegory® .5, IFCLABEL("13—41 11 14 11: Dathroom®) . 5);
F1173=IFCPROPERTYSINGLEVALUE] "Ceilingfower ing”, %, IFCLABEL L "CallingCovering' |, 51:
E1 1 TA=TErPANPFR TYSING Fudd BT "FlansCaverinn® € TECD BAFI [ *Flanraverina®l €0

IFC viét tat cua Industry Foundation Class, ra dgi tir nam 1994 bai IAI véi muc dich la tao
ra mot dinh dang file trung tinh cho céc san phdm dung trong cdng nghiép xay dung. Ban
tré ndo td mo thi vao trang http://buildingsmart.org/about/about...smart/history/ d& doc
lich str cta IFC, IAI va buildingSMART.

Muc tiéu cta IFC la mo ta dudc toan bd thong tin cong trinh (ki€n truc, két cau, MEP...)
qua tat ca cac giai doan tU phan tich, thiét k&, thi cong dén bao tri van hanh... luén. Phu
phu, dai hai thé nhung chi dudi dang van ban thdi, tirc la nhitng th(r loang ngoang cac
ban v& va nhap trén bat c( phan mém BIM nao cling déu dién ndm dugc bang text hét,
qua v la tham vong lun.
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Nhung ma tham vong thé nén bon minh mdi cé cai ma dung, Igi ich 16n nhat la IFC truyén
tai kha tot thong tin gilfa cac i’ng dung véi nhau (interoperability). Di nhién la néu ban cé
cac dir liéu qua dac biét khong nam trong class cta nd thi mdi bi van dé ch( chi c6 dam
san c6t thi ngon lanh canh dao. Lgi ich nifa la ban cd thé khai thac cdc md hinh BIM mét
cach dé dang va mién phi (model viewer).

Tic la nhirtng ngudi khong chuyén nhu bén thuong mai, hodac cac chef hoac cong nhan
ngoai cong trudng van cé thé khai thdc mé hinh theo nhu ciu ctia minh ma khdng can
phai hoc revit hay archicad hay whatever.

Khai thac & day cd nhiéu vi du nhu ban cé thé xem mé hinh 3D, di trong mé hinh, thuc
hién cac mat cat 3D,... Hodc chon cdu kién nao thi co tiét dién, khdi lugng, vat liéu, cao
trinh... Ban c6 thé khai thac cac khdi lugng cé sdn trong md hinh gbc... Néi chung 13 truc
quan va sinh dong, ¢ gia tri thuong mai va b sung thuc tién rat nhiéu cho cic ban vé
2D.
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Hién bon minh dung Solibri Model Viewer lam IFC viewer bdi vi né gon nhe va nhanh. Tuy
nhién cd rat nhiéu Ifc viewer mién phi trén thi trudng ma cac ban cé thé dung nhu:

e Tekla BIMsight, ban nay lam dugc nhiéu tro hon la mot Ifc viewer va chac dugc
dung nhiéu & VN. Tuy nhién cé mot tinh nang khda hay la cho phép
share/synchronize mo hinh ifc v&i Dropbox, la mét giai phap kha kinh t€ khi cac ban
chua c6 mot CDE ding nghia.

e BIM Vision, http://bimvision.eu/en/free-ifc-model-viewer/

e XBIM, https://qgithub.com/xBimTeam

e RDF IFC viewer, http://rdf.bg/ifc-viewer.php

Ngoai ra, di nhién 1a cac san pham cuia Autodesk van chiém uu thé nén cac ban ciing phai
trang bi cac viewer clia anh ndy nhu Naviswork Freedom dung dé€ xem cadc mé hinh lién
bang (federated model) tao ra tir Naviswork Manager hay Simulate. A360 Viewer dé xem
cac thé loai file trén cloud hay cac thr vé van nhu Autodesk Design Review, DWG
TrueView.
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22. BIM Field — BIM Thu'c dia, BIM Céng trudng

Chi con 2 muc nira la két thic phan Céng nghé / Phan mém. Hy vong sé két thuc cdi serie
chuyén BIM nay trong thang 11 trudc khi mua an chaoi cubi nam dén.

T dau serie dén gid phan 16n déu dé cap dén BIM cho cac ban cd trdng @ ngdi van
phong ngoai trir muc céng nghé Tang cudng thuc té (Augmented Reality - AR) cé dé cap
mot chdt dén thuc dia. Gi thi gi ch d3 1a xdy dung thi phai dugc ki€m chirng trén céng
trudng. Cac ban dung mét loat cac th( lodng ngoang dé thiét k&, tao mé hinh thdng tin,
mo phong xay dung ao (Virtual Construction)... &, dep thi dep that day nhung phai lam
cach nao day dé bao dam dudc cac th( ddy trién khai ding trén thuc dia.

Pay chinh la muc dich cia mang cong nghé va phan mém “BIM Field — Bim thuc dia, cong
truGng” nay. Ban gian la BIM Field giip mang mo hinh 3D (hinh hoc + phi hinh hoc)
ra thuc dia dé€ “cai thién” viéc thi cdng, ki€m tra chuyén giao va van hanh (nhe nhang
chinh xac, hién dai haon...).

BIM Fueld

2-Trimble
B 30a0 Haisdy' Liryca
kyidoud ¥
FINALCAD
[ 110 BIM |

2= DALLX

il zure

Trén cai hinh céng nghé, cai BIM Field duoc nam & giai doan 6-Handover (nghiém thu -
ban giao) nhung nd vén duoc ding cho cd 5-Construction (thi cdng) va 7.0peration (vén
hanh).

Toa do tuyét doi

Trudce khi ndi dén BIM Field la gi thi nén nhac dén mot chit vé diém khdi dau 1a “toa do
tuyét d6i” (absolute co-ordinate). Chi 1 nhic lai d& néi chuyén thdi chir né dé ot a, don
gian la néu mo hinh 3D cua ban cé khai bao toa d6 day du (location, site, coordinates) thi
moi d6i tugng trong mo hinh clia ban s& c6 mot toa do tuyét ddi x,y,z. Cai ndy cha khac gi
véi hién tai ca tirc 1a néu ban vé v8i CAD 2D thi cling can phai cd mdt vai toa dd dé nhap
vao cac may toan dac, dé dinh vi cdng trinh clia ban. Chi hai khac 1a bay gid ban cé mot
mo hinh 3D, tUr két cdu bétong hay thép hay dudng 6ng MEP... sG vao dau ban ciling cé
toa do dé co thé khai thac dudc khi lién k&t md hinh y vao cac thiét bi dinh vi GPS.

141



- - | . e £ ¥, _
Lacator  Sitm ;i E i {S).'
pp— -  N+175677.888m 0 Y o
ek e i it E +5133509.978 m -
L #32.250 m TR

Peogect doidress

| |
I Wiitsifiner, Losssa, UK - Seaith | I
ot Chey! o i '
p - | 300DP RC SLAB |
- i i
| |
| |
| |
s X3 | o
% S 9

§ & s

— | S—— Dm—
y ' 7500 !

il | T WSS W T LT . [ ¥ (B ] g

Vay khai thac cai mo hinh nay ngoai hién trudng thé nao? Sé co rat nhiéu nhung hién tai
thi c6 4 diém cu thé:

e Dinh vi cong trinh va cac hang muc nhu méng, két cau hay dudng 6ng MEP... (BIM

for Layout)

e Kiém tra chét lugng thi cdng (BIM + Build)

e Nghiém thu va chuyén giao (BIM for Handover)

e Thém thong tin trong qua trinh van hanh
BIM for Layout — Pinh vi cong trinh
Di nhién viéc dau tién ra hién trudng la phai goi mét dng trac dia di cung dé& éng dinh vi
cdng trinh cho minh. Trudc day va hién tai van con 13 viéc dinh vi nay dua trén mot vai
toa d6 bén thiét k& dua cho dé dua vao may toan dac. Cac ban trac dia xac dinh cac
dudng tim theo truc thiét k&€ roi cdm mdc nay no... Sau day trong qua trinh thi cong thi
hodc bdn thém diém hodc dung thudc tay dé dinh vi cdc hang muc... Néi chung la viéc
nay rat quan trong bdi vi “sai mot ly la di mot dam” nhung ma lam kha thd cong va chu
yéu dua trén ban vé giay.
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Thét la dang ti€c néu da t6n rat nhiéu tién dé€ lam cadc md hinh 3D nhung lai d€ né chét
trong van phong nhi, cai nay goi la dao sau hd ngan cach “van phong — thuc dia”. Nén tu
nhitng ndm 2010, cé mdt s& cac ’ng dung ra ddi d€ khai thac cadc md hinh 3D nay ngoai
thuc dia.

Pau tién phai k& dén cic ban Trimble, v&i véi cac gidi phap “Trimble's Layout
Solutions" http://www.trimble.com/construction/...ntractors.aspx. Cd ban la tr cdc mod
hinh s8 nhu Tekla, Revit... cac ban i trich cac diém can thiét (point layout) — mudn bi
nhiéu diém thi chiéu bi nhiéu - rdi chuyén truc ti€p diém (hodc va md hinh) sang cac may
toan dac dé€ s dung ngoai hién trudng. Vay la trén céng trudng, can dau la ban day,
chinh xac dén 2.0 mm ma khong sg bi mat moc nhu cach truyén thong.

Céc ban c6 thé ban diém dé dinh vi cho két ciu, két cdu nhiéu khi dé bdi vi chi can diém
trén mét bang. Nhung ma ban diém cho hé thdng dudng dng MEP thi lai ngon. Bon gian
la dudng Ong thi treo I Ittng ma theo cach truyén thong clr phai kéo thudc do, cong nhan
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cr phai leo thang, nghiéng nghiéng nglra nglra d€ danh ddu, ma nghiéng riét thi thanh
Nguyén Xuan Phuc ludn, trong thay thuong.

BIMto
FIELD
Field to Model Modelto Field
*
= Digital Model e

Can be used directly for
layout in the Field

Nhdc lai la cac ban Trimble trudc khi to I6n nhu bay giG thi khi mdi thanh 1ap (1978) 1a
mot cong ty chuyén cung cdp cac dich vu trac dia, GIS, GPS... Cac ban i khong chi ban
phan mém (nhu Autodesk) ma con phat tri€n may mdc nhu scan 3D, may toan dac... nén
cac ban i rat manh vé mang nay.

Néu cac ban dé€ y thi 8 muc lua chon cac cdng cu vé thép 3D & céi bai trudc, cd 2 tiéu chi
ma Tekla an dut cac ban khac la “Buildability/Virtual Construction” va “BIM to Site”, cai
nay la nhd kha ndng vuot trdi cla Trimble trong céc gidi phap BIM Field. Cac ban i cd thé
ban diém dinh vi dudc tat tan tat, tir vi mé nhu mong, két cdu, dudng 8ng... dén cac th
li ti nhu thép, bulong &c vit... N6i chung thich gi la ban nay.
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Cac ban c6 thé xem sd cai video nay https://www.youtube.com/watch?v=4BcIb8ZX9dM
dé& c6 khai niém, sau day cd thé tham khao thém trén site cla Trimble dé biét thém chi
tiét vé BIM to Field cta Trimble.

P&y 1a ban Trimble, di nhién ban Autodesk ciing khdng thé dé ngd phan nay dugc.
Khoang ndm 2013, cac ban Autodesk mua lai cdng ty “Get The Point” va ddi tén san pham
thanh Autodesk Point Layout (http://www.autodesk.com/products/point-layout/overview).
Muc dich thi cling nhu trén, chuyén diém truc tiép tir cdc md hinh nhu Revit, Navisworks
vao cac may toan dac dé dinh vij trén cdng trinh.

Sau nay, Autodesk chuyén hét 1én cloud vdi Autodesk BIM 360, va anh chang lam chuyén
layout nay la BIM 360 Layout, cac ban vao day http://bim360.autodesk.com/bim-360-
layout hoac xem video nay xem no6 hoat dong thé nao https://youtu.be/YQQ2ECI4uVk.

BIM + Build - Kiém tra chat luwgng thi cong

Sau khi chdm diém rdi thi phai thi cdng. Di nhién cdng nhan trén céng trudng khi thi cong
cac ciu kién thi van dung ban vé gidy 2D la chl yéu. Viéc khai thac cdc mé hinh 3D théng
qua cac viewer nhu bai trudc chi dé€ hi€u rd hon cdng trinh.

Tuy nhién cac ban gidm sat thi cong thi lai khac, cac ban i bay gid chanh choe 1dm. Cac
ban i bi chtr ma di giam sat la phai mang iPad hay iPhone di theo. SO la bay gid cac mo
hinh 3D hay ban vé 2D déu nam hét trén may (CDE) nén & dau ciing doc dugc. Vdi lai,
cac mo6 hinh 3D nd c6 gan toa do, cai iPad nd lai nhan dugc toa dd nén 6ng giam sat di
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dau la ban vé hién ra day. Ca cai goc nhin 3D tai vi cac ban i dang di trong mo6 hinh 3D
(walk through) dén ban vé chi tiét 2D. Vay la &ng chi viéc xem céng nhan lam gi, chup
anh va lam report online. Lam xong report la gui Ién cloud ludn cho moi ngudi tham khao.
Tic 13 gidm sat van 3 ngoai hién trudng nhung & trong vén phong, 6ng kj su’ thi cong
dang phai vat dau suy nghi phai tra 15 dng gidm sat thé nao roi.
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Cisterne (Plumbing
Fixtures)

Céi kich ban & trén khdng phai 1 tuang lai ma dang dién Ia hdng ngay va cang ngay cang
nhiéu tai cac cong trinh dung BIM.

L&y vi du cac ban gidm sat la cho vui thdi ch m&y cdng nghé nay dang dudc trién khai
phd bién cho k¥ su thi cdng va céng nhan. Cai nay thi hién nhién hon ca tu’ nhién, cac ban
ngoi thiét k& ¢ thé méc mdt s sai sét nhung hdu qua nhiéu khi khdng nhan tién bang sai
st ngoai cong trinh. Pay la cac ban ng6i trong phong lanh, ngoai cong trudng thi diéu
kién khdc nghiét hon nhiéu nén kha nang méc sai sét cling cao hon. Ma véi mot cong ty
xay dung, tién khdng ndm & khau thiét k&€ ma nam & khau thi cdng, nén phé bién cdng
nghé dé tang hiéu suét va tranh sai sot ngoai cdng trudng 1a diéu hién nhién.

BIM for handover — Bim cho nghiém thu

Cling gi6ng nhu véi kiém tra chét lugng, cac ban 1am nghiém thu cling st dung cling cdng
nghé va phan mém.

Kich ban la lGc cac ban di trong cdng trinh that d&€ nghiém thu, trén tay c6 iPad dinh vi
ban dang & dau va chd day cd nhiing thiét bi gi. Ban cd thé so sanh hién trang vdi md
hinh xem thiéu th(r gi hay khéng hodc ban kiém tra xem chét lugng hoan thién thé nao?
NEu ban khdéng r'ng y chuyén gi thi cir chup hinh tai vi tri day va lam report. R6i cling guri
lén cloud dé€ cac bén x{r ly. Cac phan mém BIM to Field cho phép ban theo ddi qua trinh
XU ly cac y kién clia ban. Vi du nha thiu ho sra xong chd nao, ho feedback thang trén
cloud dé ban biét chd nao stra roi chd nao chua...

Thay vi phai 6m mot déng ban vé di dé kiém tra thi bi gid chi c6 mdi cai iPad, thay vi phai
lam tay thi bay gid toan bo trén cloud, that la tuyét diéu phai khong a.
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Thém thong tin trong qua trinh van hanh

M6t khi chuyén giao cdng trinh cho chu xi roi thi nha thau va tu van thudng phai tay lun.
Ma tap tin mo hinh BIM thuGng la rat I18n va phdc tap, lai phai c6 phan mém chuyén dung
thi mdi mé& dudc d€ thém vao cai nay céi no.

Tuy nhién trong qua trinh van hanh, cht xi hay cac nha quan ly cong trinh thinh thoang
cling phai thém cac théng tin phét sinh vao mé hinh. Vi du cu thé nhu & qué ta, sau cac
vu chay vilra r6i, cac nha quan ly muén thém cac mat na chéng khéi vao tdoa nha ma ldc
thiét k& thi kién tric su khdng theo kip su ti€n bd cla x& héi nén khdng nghi ra dé thém
vao trong mé hinh. Hay la cac thr v& van nhu mdy ban hang tu dong, thing cong ich,
hay...
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Adding Parameters & Data to the
model outside of the authoring tool
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Bay gi chd nhé thué ngudi md Revit ra dé€ thém vao? Khdng, nhitng thdng tin ki€u nay
ho khdng can phai vé& cu thé vao cdng trinh, ho chi cdn dung cic phan mém BIM Field nay
dé thém mot layer trén nén ctia md hinh chi rd vi tri clia ching 1a dugc. Hay chuyén
nganh hon 13 cdc thdng tin bd sung nay dugc quan ly bang mét cd s dir liéu khac, don
gian han mo hinh BIM.
Néu ndi vé cac phan mém cho BIM Field thi c6 nhiéu, tiéu biéu la cac ban:
e FinalCad, https://www.finalcad.com, ban nay chuyén cho ki€ém tra chat lugng thi
céng han. Minh dat cdi nay Ién trudc bdi vi bon minh dung nhiéu anh nay.
e Trimble Field Link for Structures, for MEP,
http://www.trimble.com/construction/...ld-points.aspx
e Autodesk BIM 360 Field/Layout, http://bim360.autodesk.com/
e Dalux Field, https://dalux.com/en/dalux-field/

Voila, thém mdt muc nita d&€ cho cac ban tré thay la BIM khdng phai 1a ngdi vé Revit ma
con cé nhiéu thr hay ho hon Revit nhiéu.
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23. Tom tat

OK, may bai vira r6i noi chuyén mot mach vé cong nghé.

MGt la 3D Scan, cac ban dirng nghi BIM chi dung cho cac cong trinh bt dau thiét ké. Hién
tai cang ngay cang nhiéu chu xi mudn s6 héa lai lai bd hé s hoan cong hay la mo hinh lai
hién trang cdng trinh cia minh dé cd thé dua théng tin vao cac cdng cu quan ly hién dai.
Nén cai cong nghé 3D Scan nay dugc dung ngay cang nhiéu cho cdng viéc nay. Ho scan
3D cdng trinh rdi vé lai bang cac BIM Platform va cac céng cu nhan dang tu dong Point
Cloud, nhat la hé théng MEP la dugc scan nhiéu nhat. Bdi thé, cac irng dung cho thiét ké
va thi cong & trén chi la phan U'ng dung chinh cta bon minh, con lai cd rat rat nhiéu ing
dung khac nira...

Sau day la diém qua cac BIM Viewer, cai nay cling kha quan trong. Trong mét quy trinh
xay dung, cac end-user thudng khong phai la cac ngudi st dung thanh thao phan mém,
nhung ho lai Ia nhitng ngudi chinh si dung thdng tin. Nhu cac chef dung dé ra quyét dinh
hay c6ng nhan thi dung dé€ thi hanh trén cdng trudng hodc dung khi bao tri chdng han.
Bai thé, viéc trang bi cho cac end-user nay biét si dung cac viewer don gian dé khai thac
thong tin la hét slic quan trong. Cac cdng ty xdy dung thudng td chirc cac khda hoc dai
tra cho tat c& moi ngudi dé hudng dan ho dung cac viewer ndy. Ciing cha cd gi 1a ghé
gém c3, chi don gian la cac thao tac nhu “bi trong mo hinh 3D”, Do kich thudc, 1ay Khoi
lugng... d& gilip ho cd nhiéu thdng tin nhat trudce khi 1am hay quyét dinh. I see and I do.

Minh da tirng cdm dong mém rai nudc mat khi thdy mot bac cong nhan sung sudng va
hanh dién khi tu minh walk-through dugc trong mo hinh 3D. Bdi thé, dua cong nghé s6
dén v&i moi ngudi, dac biét la ra cong trudng, ngoai hiéu qua cong viéc nd con mang tinh
nhan van, kiu mang moi ngudi lai vdi nhau va ngang bang han. Céng nghé vi nhan sinh
3 thé .

Thém mét thir hay ho nita la BIM Field mang cac san pham s6 hda ra cdng trudng, ndi ma
moi khi chi nghe dén nd thi moi ngudi hinh dung ngay nd la ngi bui bam, bun lay, 6n ao...
con ngudi noi day thi thd rap, ndi ndng cuc mich, tho 18... Khdng, cdng trudng bay gid
khac xa 1am roi, trén cong trudng bay giG chi con cac ban nam thanh nir ti, tay xoa iPad
nhoay nhody, hodc cdm Diéu khién tir xa d& ra 1énh cho may méc thdi <. Céng trudng
bay giG la mét nhitng ngi tap trung ham lugng cong nghé cao cha khac gi Phd Wall. Nén
cac ban nif cf yén tdm vé linh cong trudng dé.... Ban tré nao dang di tan gai thi bé 3 phut
xem cdi video "Cdng trudng thdi k¥ nguyén s8" nay dé hét cho cac ban gai ma nhé.

https://www.youtube.com/watch?v=aboEpOC2NWk
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Ok, Ok, vay la chi con c6 mét muc v& Phan mém nira thdi (6D-CAFM), nén dé danh day
hom nao c6 hirng thi tan tiép.

Pén day thi cac bd phan I té da dudc trién khai kha nhiéu, nén néu cac ban theo ddi hét
cac bai thi cdc ban cd thé hinh dung dugc kha cu thé bic tranh BIM ma moi ngudi hay
ban t&i. Nén chadng day 13 IUc tdng két lai mdt teo chir khdng thi lang thang, chi tiét qua
s€ bi lac dé. Cac ban tré lai qua tap trung vao dudi voi, chan voi, tai voi, bin voi... ma quén
cai nhin toan cuc vé con voi.

La tong k&t nén cha cd gi mdi ca, chi la dat lai m&y cai hinh co ban da dugc dung dé trién
khai subt cac chuong hoi & trén lai v&i nhau, roi lam mot cai tom tat nho nho.
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Cai thr nhét |a cai d& dinh nghia BIM Level 2 cua UK. Ti&p theo 1a md ta Chu trinh tao va
chuyén giao thdng tin trong quy trinh BIM néi chung. Va hai cai cudi cing md ta td chirc
riéng cliia mot cdng ty dé thuc hién BIM.
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Trudc hét, BIM tom lai cling cha co gi to tat va m&i mé ca, chi dan gian la lam sao s6 hoa
t6i da cong trinh cla ban va sau day la khai thac t6i da lugng thong tin cé dudc nay.
Bon gian la tai vi cac thong tin day khong phai la thong tin mdi ma hoan toan day la cac
thong tin ma cac ban phai tao ra cho du c6 BIM hay khong cé BIM. Ban lam thiét k€ thi
b&ng cach nay hay cach khac cling phai thuc hién ban v&, cac ban lam thi cong thi van cr
phai xay. C6 BIM hay khdng thi moi ngudi da xay trong quéa kh&, hién tai van xay va
tuong lai con xay nhiéu han.
BIM chi khac hon mdt teo 1a tdn dung cac cdng nghé hién tai d& mang moi ngudi lai lam
viéc cong tac véi nhau (BIM Level 2 - Collaborative working) trén méi trudng s6 (3D)
trong sudt vong ddi cla cbng trinh. Lam viéc cdng tac gilp moi ngudi hi€u nhau, tin
tudng nhau hon dan dén céc thong tin dugc san xuat ra chat lugng, dong bd va cé tinh
tiéu chudn cao hon. Nh& dugc tao ra va luu trit trén mdi trudng s6 nén cac thdng tin dugc
quan ly tot han va sé dudc khai thac tot hon.
Céi nay thi ding 1a ndi chi d€ ma ndi, khdng dinh lugng dugc. Nghe thi hay ddy nhung
néu quan niém “Hoc d€ ma lam” thi ciing chi 1a tan phét, bla bla v&i nhau cho vui thdi chir
chua san xuét dugdc. Béi thé, cac hudng dan sir dung BIM ra ddi 1a diéu duong nhién bgi
vi khong ai chap nhan ndi chuyén tao lao mai dugc.
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Hudéng dan st dung & tam cao nhéat 13 cac tiéu chudn clia nha nudc, & tm vi mo dé bét
céc cdng ty lam viéc véi nhau. Ma cu thé€ la chi d&u tu phai 1a ngudi bat ddu ngon ngudn
clia mot quy trinh BIM. Xuat phat tir nhu cau cudi cung ciia minh ma chu xi sé€ di ngudc lai
cac giai doan thiét k& dé bat moi ngudi thda man muc dich cudi cung cia minh.

Figure 2 = The information delivery cycle
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Ma ch( dau tu nhiéu tién nhat, x0p nhat trong nganh xay dung & khap nai trén thé gidi la
cac ban nha nudc. TO BE OR NOT TO BE. Nén céc cdng ty phai tu t& chirc lai, dao tao lai
dé thich ng vdi cac yéu cau clia chl dau tu.

Vé phia cdng ty, nhu t3t ca cac bai ¢ trén, minh chi c¢6 gdng phac hoa sd bd cach van
hanh ctia mét du’ &n BIM. Cu thé hon teo 1a lam sao dé& Tao — Luu trif va Khai thac Théng
tin trong sudt vong ddi cua cong trinh (Iluu y la vong dGi cong trinh la tur IUc ban dau cd y
tudng xay dén luc dap — Stage 0 dén Stage 7, con vong ddi du’ an la chi tir 0 dén 6 thoi).
Céi nay 1a ndi d&€ ma lam, dinh lugng dugc cu thé phai Iam gi. May mén |a cac bai & trén
phan 16n 1a theo ki€u dinh lugng nay, thinh thoang c6 ty chém gié nhung phéan 16n 1a
hand-on dugc.

Tdm lai 1a, vé phia cng ty, dé trién khai BIM thi gan nhu moi ngudi déu dong i do la su
két hgp gitra Quy trinh — Cong nghé va Con ngudi.
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Successful BIM Platform Figure 1.1 Three-legged stool of BIM

@BRAD HARDIN

Processes

Ban khdng thé mua phan mém vé rdi st dung theo tiéu chuén clta ban (my standard) roi
bao la minh lam BIM. Khong, BIM nd yéu cau hgp tac gilra cadc bén nhiéu. Bdi thé ban
phai c6 mét quy trinh d& ban lam dudc viéc cho ban va phu hgp véi cac ban khac. Di
nhién, sau ddy 1a ban can phai cd con ngudi d€ sir dung cdng nghé, va diéu téi quan
trong va con ngugi cla ban phai van hanh ddng theo quy trinh.

Ngudi ta bdo BIM thay d6i cach hoat ddng cla cdng ty, minh thi bat dau cdm thay thé
that nhung do la chuyén I6n, vugt xa tam & day.

O day, vé cong nghé, thi chi can phai chuan bj mdt s6 th(t nho nhd va co ban dé trién
khai BIM do la Protocols, Software, Templates, Components. Minh can cé phan mém,
phan cl’ng, template, component, family dé trién khai cac ('ng dung cu thé. Sau day minh
can cac giao thirc (protocols) dé giao ti€p dudc vdi nhau.

O trong nha thi minh ¢ theo quy trinh binh thudng nhu can dudng hdp stra 1a thiét k&
phoi hgp 3D tur cac dau vao “s6” nhu scan 3D. Minh phan tich khéng gian kién trdc, két
cdu, nang lugng... dua trén mé hinh 3D ddy bang cac cdng cu 3D khac & dé€ co thiét ké
t8i vu. Sau khi cé ban thiét ké t6i uu hodc gan tdi uu, minh tién hanh dung AR, VR dé ban
hang, minh lam 4D, 5D, minh dua BIM ra cong trudng, vao nghiém thu... hay v6 van cac
viéc v& van khac ma céng nghé s mang lai. Nhdc lai mdt teo thi nd la céi vong trong
cung cua Figure 2 — PAS 1192-2 va dugc minh hoa & cai hinh dudi.

O ngoai dudng thi minh theo tiéu chun véi ngudi ta, thir gi minh 1am trong nha ma ngudi
ta quan tdm hay yéu cau thi minh dem ra chia sé dé cung thao luén va tién bd & (la cai
hinh chit nhat & dudi cia Figure 2: Supplier’s Information Exchange va Employer’s
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Decision Point). Ngu@i ta n6i ngdn ngir gi thi minh xuat cho ngugi ta ngdn ngir ay (IFC va
COBie).
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Sau khi minh thiét k& ngon lanh, xdy dung va chuyén giao ngon lanh thi xem nhu vong
dai du an két thac (Stage 0 dén 6). Binh thudng thi dan tu van va nha thau sau khi hand-
over la take away, lan luon. Nhung véi BIM, ma céi nay la muc dich chinh cta chu dau tu,
trudc khi 1&n, cac ban vui 10ng chuyén hét thong tin ma tui cin d€ tui quan ly cong trinh
cho tui.

B&i th€ mdi sinh ra COBie, 6D... d€ ti€p ndi vong ddi cdng trinh (Stage 7). Cai nay thé nao
s€ ha hdi phan giai...

Pay 1a cong nghé va quy trinh, nghe cé v& dé& ot va tron tru. Phan con ngudi thi minh
khong biét 1dm, chi biét la c6 mot dai ca tirng bao “BIM la 10% cdng nghé, 90% la xa hoi”
(Scott Simpson, FAIA, KlingStubbins “BIM is 10 percent technology, 90 percent
sociology”). Tirc la BIM c6 thanh hay khong phan I6n dua vao con ngudi.
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NEu ldy kinh nghiém cta minh tir cong ty minh thi minh thay cau nay cé vé hgi qua. Cac
ban chd minh déu dp vao qui trinh kha nhanh va khéng may khd khin 1dm. Ok, ban dau
thi d€ setup cac thr (cdng ngh&, quy trinh) thi 1du that, nhung sau day thi kha tron tru,
nhéat 1a cac ban tré. Cac ban y san xudt theo BIM hiéu qua hon la cac phuong phap cd
dién nhiéu.

O VN thi minh chiu vi khdng dugc trai nghiém nén chiu. Nhan day néu c6 ban ndo cé nha
y gilp minh dudc trai nghiém & VN thi minh xin san sang &.

Nhan noi chuyén con ngudi thi Iy cai topic nay ra tan vui mot teo. Minh quan sat thi thay
ban dau con cd nhiéu ban theo doc, vé sau thi chi con nhén ¢ 3 ban anhductran,
davidlun va tuananhkthn. Néi chung Ia dién bién & day khong khac gi di xem Scn Péng
mai v ban thudc dao hdi xua la mdy 2. Ngay dau cac vd su ra chiéu, ngudi thi td mo,
ngudi thi hidu ki nén khan gia rat dong. Mdi ngay qua 1a khan gia lai bt di mot teo cho du
cac vO su da cb gang déi bai, tir trd khi sang trd méo.

Thua dan, b6t dan, dén khi chi con 1 hay 2 ngudi & lai la nhitng nguGi can thudc va bi
bénh thuc su. Tiéc 1a thubc cla Son DAng da phan la thudc déu nén tién da mat ma tat
van mang &. O day 3 dong chi trén c6 vé dang 1am BIM that. An Ui cho cac ban 13 cac
ban khoéng bi mat tién, ma ma bi€t dau néu cé gap nhau ngoai ddi, minh sé mai cac ban
cafe d&€ cam on d3 ang hd. Ma chac chan 1a khdng con dai nita dau, tam khoang 2 bai nira
la két thuc.

Téan thé chi dé€ ndi Ia, theo minh 1am BIM ciling nhu cac thir khac, cé khi cdn nhét 1a tinh
nhan nai. Nothing that’s worthwhile is ever easy...
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24. COBie - BIM ngan va dai han

“To BIM or not to BIM — dung BIM hay khéng dung BIM?” bay gid khong con la cau héi
quan trong nifa bai vi né mang tinh séng con ““To BE or not to BE” &. Ban nao van con
nghi ngd thi day:

BIM = Because It's Mandated

BIM = Because I Must

Hodc tu minh bt budc hodc bi ngudi khac bat buéc nén BIM la phai lam, chdng phai ndi
un, deux gi sat.

OK lam thi lam, viéc gi phai xoan. Nhung cé vé tat ca cac bai viét dén giG toan thdy BIM
phuc vu cho cac ban tu van va nha thau, 3D, 4D, 5D, Field... Ngoai trir dugc nhac sc sc &
dau déy vai trd cla chu xi 1a diém bat dau cia BIM (EIR). Cai nay thi hién nhién roi, toi tra
tién thi toi cd quyén ma lai.

Tiéc 1a, nhu dudc khdng dinh & cac bai dau tién d& nhdn manh tdm quan trong cla di
li€u phi hinh hoc, la cac ban thiét k€ va thi cong, vé dep day, m6 hinh mau me dep day,
lam phuong phap thi cong cling hgp ly day, blab la bla... nhung bum, thuc t€ la cha dang
bao nhiéu tién ca ©.

Gia thanh xay dung
X4y dung Van hanh Pha bo

Hoat dong/Bao tri

$ 40%

Stira chira

$3% $17% $ 30% $ ?%

$ 100% gia thanh

Thay thé dinh ky/
Nang cap

$ 10%
N [ 2Nam P e e ] Tong

Cac ban & day phan 16n la dan két cu, chac co thém mdt it cac ban lam thi cdng. Khdng
bi€t cé ban nao tu hédi thé sau khi thiét k€ va thi cong xong, chd dau tu ho van hanh cong
trinh nhu sra chira, bao tri, thay thé... nhu thé nao khong a? Hay & trudng bay giG co
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dudc hoc khong a? Minh héi xua thi nhé la cha cd mén nao lién quan dén giai doan van
hanh cong trinh ca. A, cd khi c& mot mon lién quan chit xiu dén van hanh va bao tri
nhung ma la mén Bao tri Pang, hinh nhu thém ca Phat trién nita cd, nhung ma hoc xong
dé& day ch cha Stra chira dugc gi.

B4y gid cac ban quen vdi BIM r6i, néu lo mo tim tai liéu thi chac la cling thdy cum tu “BIM
— BAM — BOOM”, né cling c6 y nghia tuong tu' nhu cai hinh & trén “Lam BIM cho thiét ké
va thi cong that la ré tién”.

https://www.youtube.com/watch?v=5IgdcCemevI

L

=
QD
=
i BOOM!
BIM BAM =
Building| Building Building ;
Design | Assembly Operation
$1 $20 $60
Time

Tiéu 1dm mot teo chi d€ nhdn manh 1a trong quéa trinh BIM, néu khdng quan tdm dén vén
hanh lau dai cta chu dau tu' (BOOM) thi that la sai lam.

Tat ca la hodc gan nhu nhitng bai viét & trén ma may man dugdc ban miton “nguGng md”,
ban davidlun cho la “have not ever seen” hay ban chuongsds cho la “céng phu, ti mi” déu
pham sai [am la qua tap trung vao chi tiét “lam gi (what)” va “lam thé nao (how)” ma da
bd qua tai sao (why) phai lam nhu th&?. Ma why, cu thé & day 1a dau ra “output”, thi phai
lubn ludn dudc dat Ién hang dau.

NOGi r6 ra la BIM & trén chi 1a BIM ngan han, BIM it tién, BIM chi dung cho thiét k& va thi
cdng. BIM nay cling t6t thoi, nhung ma tot han nira la phai nghi dén k& hoach dai han cua
chu xi, Ia BIM dai han, BIM nhiéu tién, BIM cua chu dau tu. BIM cho chu dau tu la cac nD
phia sau 5D nhu' la 6D - BIM for Facility Management, 7D — Green BIM (energy, life-cycle
analysis)...

Di nhién, minh khdng du hiéu biét dé ndi vé cach lam 6D (BIM for FM), 7D... bdi vi cai nay
nd thudc 1anh vuc khac, cdng ty khac. O day, minh chi ndi dén chuyén cu thé 1a cai BIM
ngan han phai xudt ra dudc nhiing théng tin ma ch dau tu dung dudc trong dai han van

158



hanh cdng trinh (BOOM). Néu khdng cd céi cau tir BIM ngan han dé& chuyén thdng tin dén
BIM dai han cua chu dau tu, thi that la 1ang phi va rat thi€u khén ngoan.

Trudce khi ndi vé cai cu chuyén dit liéu (COBie) gitra 2 cai BIM, minh xin nhac lai mdt chit
nhifng gi dang xdy ra dé thay Ii do tao sao ngudi ta mudn lam BIM va céi ciu néi nay I3
quan trong.

Hién tai rat don gian 1a sau khi nghiém thu xong, tu’ vdn va nha thau sé phai chuan bi mét
bd hd sd hoan cdng va chuyén cho chi dau tu. BO hd s hoan cdng bao gdm céac théng
tin ma cac bén dung dé xay dung cdng trinh bao gém nhiéu th(r ban vé&, thdng s6 ky thuét
vat liéu, thiét bi... diéu dang ndi la chd yéu toan bang gidy (dan dan cé thém ban scan
pdf).

Sau day, nhitng gi xay ra ti€p theo la trong cai ddng thdng tin khdng 16 dd, bén chu dau
tu thudng phai ngdi lugm 13t, sdp x&p lai dé trich ra cac thdng tin ma minh can cho cong
viéc van hanh, bao tri cdng trinh. Cong viéc nay thudng dugc lam bdng tay va nhép lai
thong tin tU hd so vao cac phan mém hé thong quan ly cong trinh (Computerized
Maintenance Management System — CMMS). Cong viéc dan gian nhap lai nhu la: Tang 1,
cé 3 Phong, Phong ngu PNO1 dugc son mau hong, son Nippon son méng ciing dep, cd 2
cai giudng, 4 bong den, 1 hép BCS, BCS hiéu Durex, thdi han st dung 3 nam, thong so6 ky
thudt nam & tép BCSO01.pdf... Ting phong, tiing phong mdt cho tat ca cac trang thiét bi.
Ma nhap lai bang tay thi cac ban biét r6i day, vira mat thdi gian vira chra nhiéu rdi ro sai
s6t. Ma ho sc hoan cong thi cac ban ciling biét luén, cha c6 bo hd sG hoan céng nao ma
phan &nh hét nhitng gi thuc t& chuyén giao @. Nén viéc thiéu thdng tin, thdng tin 13p,
thong tin sai... la chuyén thudng ngay & huyén. Van dé ti€p theo la Iuu trlr cai dong giay
day. Cho n6 xudng ham thi ba bira la nd6 méc, thué noi bao quan trong vong 60 ndm thi
cling dat 10i con mat, ma khi can cai gi thi lai khong biét & dau... Noi chung ngudi giau
(chu xi) cling phai khoc.

159



1 HIM A | SCPIAADACN

“If we learn from our mistakes, shouldn't
I try to make as many mistakes as possible?”

Master E ﬁ
&
: : ke

Vay bay giG, minh cé tién la minh c6 quyén yéu cau. Bon kia nghe bao sif dung may tinh
hay 1dm thdi thi cac bac bét thdi gian lam mau mé lai, ding tap trung lam geometry-
model nifa ma chiu khé tap trung lam cai data-model hay information-model cho ngon di.
Sau day chuyén cho tdi cac dir liéu toi can dé toi khoi phai nhap lai, vira khdng chinh xac
ma vira mat thdi gian.
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V4y la COBie dugc dua vao trong BIM Level 2, muc dich chi d& 1am cau néi dif liéu tir BIM
ngan han sang BIM dai han.

Space, System &
Equipment Layout

N

Design —» Build —— | Operate

<

Product Data,
As-Built Layout,
Tag & Serial No.

Warranties & Spares

Pén déy, cd mét s6 ban thdc mac thé chuyén cho chi dau tu cdc md hinh revit hay
archicad dugc roi. Khong, di nhién la khong, cai mé hinh 3D day nd dau cé chlra hét cac
théng tin ma chd xi can. Vi du cai bd FF&E vdi tat ca thong sd ki thudt ban cé chac la
nam hét trong md hinh 3D héng? Véi lai tui dau co Revit, Archicad d€ méd. Vdi lai tui dau
¢ can biét hét tat ca cac thdng tin ma ban dung khi thiét ké dau.

Vay ¢ ban ciing thdc méc sao khong dung IFC, dinh dang phé thdng khong can Revit van
doc dugc. Ok, IFC cling ding dé€ chuyén giao thdng tin tir Design sang Operate dugc
nhung IFC 6m nhiéu thd qua, tU hinh hoc dén dir liéu cua tat ca cac thir qua tat ca cac
giai doan (xem phan IFC & trén) nén thira qua nhiéu théng tin va to chirc tap tin qua phirc
tap cho van hanh.

Vay la COBie dudc chon cho BIM Level 2. Minh ndi dugc chon la bdi vi COBie ra ddi trudc
khi cac th( linh tinh BIM Level 2 cia UK dudc nhac dén. COBie viét tat cliia Construction-
Operations Building information exchange, ra dGi to nam 2007, bdi dai ca Bill East khi
dang lam viéc tai United States Army Corps of Engineers. Bai th€, chac khéng ai ndi vé nd
hay nhu & cha dé ciia nd, mdi cac ban xem video va céc bai viét ciia 6ng & day:

https://www.youtube.com/user/BSADemo

https://www.linkedin.com/in/williameast

Dudi day, minh chi xin tdm tdt mdt vai y chinh (ng dung COBie trong khudn khG BIM
Level 2 clia UK.
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COBie dugc chon tai vi nd la dit liéu dudi dang bang tinh (spreadsheet) nhu excel va no
chi chu trong dén 16 trang thiét bi (FF&E) d€ van hanh cdng trinh. Tic 1a nd cé dinh dang
don gian va thong tin thi gon nhe chi tap trung cho khéng gian va trang thiét bi, phuc vu
cho Facility Management. Néu IFC la m6 hinh cia moi th(r thi COBie la mét tap con cua
IFC, thong tin trong COBie khong cé gi mdi ca, no chi la dinh dang khac cua dif liéu.

the IFC Model of everything

 —
/?chpace\
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P&y, dinh dang bang cla COBie nd ki€u nhu th& nay. Don gian chi 1a cai file excel vdi
nhiéu bang @
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[] Required |Dinstnichion” " Contact . Facility /Floor /Space » Zone / Type / Component ¢
D Reference to other sheet or pick list

External reference

If specified as required

¢ System  Assembly,” Connection / Spare ~ Resourca/ Job

“Impact_¢ Document / Atiribute ¢ Coordinate /" Issue # Picklisis ””

Secondary information when
preparing product data

PE hiéu y nghia cu thé cua tirng
bang (sheet) thi mgi cac ban
doc thém tai liéu. Ca ban thi cac
sheet dugc gom vao 3 mang:
Design, Build va Common.

Trudc hét 1a mang Design dé
mo ta khong gian va trang thiét
bi — 16i ciia COBie

Vi du cho dé hinh duing 13 trong
md hinh revit cia Nha 6ng A,
ban kéo tha mot cai Tivi Sony
100in tur Famin Tivi vao phong
ngu PNO1, & tang 1. Trong cai
file COBie, cai Tivi nay dugc mo
ta nhu sau.

Trudc hét 13 cac sheet dung dé
td chic khdng gian: Facility >
Floor > Zones > Space. Phong
ngld PNO1 (Space) thudc khu
phong ngu (Zones), nam & Tang

Facility Design = Job
Type
Floor PP e OO ’« Resource
Space Fpoms ng‘;ﬂ‘j’;‘g?‘ -I Spare
Zones Systems Build
Instruction Contacts Coordinates
Common Documents Attributes
T S
| Impacts? | Issues Connections
|

The COBe 1abs as progressively filled out throughow project
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1 (Floor) trong tda nha tén 1a Nha 6ng A @ (facility).

Sau day la cac sheet mo ta trang trang thiét: Type > System > Component. Phong ngu
PNO1, c6 1 cai Tivi Sony 100in (Component) cua loai (Type) Tivi , tdc la sheet Component
lién két véi sheet Space (trang thiét bi dat trong khong gian).

Mang th( 2 13 Build — dung dé md t& cac cdng tac st dung, bao tri cho mét loai thiét bi
bai thé cac sheet cia mang nay lién két vai Type cua mang Design. Vi du cai Tivi Sony
100in day can dudc thay anten (spare) va phai dem di bao hanh (job) cf sau 2 nam s
dung.

Mang th(r 3 la Common tai vi nd chlra cac thong tin chung cho cac trang thiét bi. Vi du Tivi
Sony 100in d6 mua cua Sadu D& (contact) & chg trdi Tang Bach HO email
|3 saude@tbh.com, tuy 1& hang second hand nhung vdn cd hudng dan s dung
(Document) theo cai link www.sony.com. Ong Séu Dé (contact) ddy khdng chi ban cho
minh cai Tivi ma con nhiéu th& khac nira nhu Td lanh (component) May tinh
(component)... Nén cac sheet 8 muc nay cd thé link dén céc sheet clia muc Design va
Build & trén.

Ném na la nhu thé, cdi file COBie nd cung cép céch té chirc khdng gian, danh sach cac
trang thiét bi, thdng s6 va phuang thic bao tri... d€ co thé chuyén truc ti€p vao cac phan
mém quan ly cong trinh (facility management, asset management) cta chu dau tu ma
khong can phai nhap lai tir ban giay.

Autodesk®Revit® & Navisworks® Integration

h\_ : : - 3 LB bk i 51l
COBie*
Export

BIM Software BIM Data Format & Geometry FM Software
*Construction Operations Building Information Exchange

Nhin thi don gian thé thdi nhung hién tai COBie la cdng ua chudéng dé chuyén di liéu tir
cac BIM platform vao Facility Management platform. COBie khong phai la hoan hao nhung
COBie dugc phé bién bai vi tuy COBie chi lam dugc mdt viéc nhd, nhung lam tét.
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A, nhi nhién 13 viéc gi kho da c6 phan mém nén dé tao, xudt nhap file COBie cic ban cd
add-in:
http://www.biminteroperabilitytools.com/cobieextension/

@ COBie Extensicn | Default Settings | x|
Spaces — |
I

Choose whether or not Revit elements are kocated by Rooms or Spaces.

Air Terminals

Canke Tray Fittings | ﬁ Select Room for all
Calale Traws

Casmwark -

T Select Space for all
Condinigs

Calumres

Select Space for MEP elements and
Rzum for eyerylbarg ehe

Cammunizazion Davices

Carnidui] Filbregs

Canduits

Curtain Panels
Curiam Wall Elulbons
Crata Dayizas

Coars

Dt Bocessoriss
Bl Fillings

Cucts

Electrical Equipmest

Salect Space far MEP runs (Duct, Ripe, Corduit)
ard Room far sventhing else

Jeset Dietaiils

Flegirical Fslures

Fire &larm Doavicas

T T

Quay lai v3i BIM Level 2 UK, cac ban cd thé thdy cd 2 muc rat quan trong trong cac tiéu
chuédn mong dugc thoa man la:

e PAS 1192-4:2014: C4c yéu cau vé trao ddi thong tin s dung COBie — Hudng dan

sur dung

e GSL — Government Soft Landing
TUc 1a ngudi ta rat chl trong dén viéc chuyén giao thdng tin gitta thiét k&, xdy dung va
van hanh. B3t budc khi ban lam hd so chuyén giao, ban phai co:

e M0 hinh 3D native, cac cd sé dir liéu khac néu cé — vi du dRofus...

e Cac ban vé 2D, dudi dang pdf

e File trao d6i COBie

Pay la COBie, nhan tién ndi ludn Government Soft Landing (GSL) ma minh khoéng biét phai
dich thé& ndo. Su thé 13, trong cac du an xay dung hién tai, bén Céng ty quan ly cdng trinh
(FM) thudng dén qua muon so véi bén thiét ké. Vi du nhiéu khi ban giao ca thang roi
nhung chi dau tu van chua biét ai quan ly cdng trinh cho minh nén trong giai doan thiét
k€ va thi cong, nhiéu khi khong ai biét bén Quan ly ho mudn gi.
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Khong biét cac ban ¢ bi khong chr bon minh thi bi hoai. Trir cac cdng trinh la PPP thi nha
thau c6 san cong ty Quan ly véi minh ngay tU dau, con céac kiéu Design and Build hay
Design-Bid and Build thi no way. Bén quan ly dugc chi dinh rat tré nén cac ban thiét k&
khong biét dau ma lan.

Trén tinh than la mang doi Quan ly (FM) dén s6m hon trong thiét k€, trong BIM Task
Group cé mot doi nghién clru vé cai nay. Ho yéu cau cac bén thiét ké khong phai dgi dén
khi chuyén giao (6 - handover) mdi xuét ra file COBie ma phai xudt sém hon trong tiing
giai doan. NOm na la COBie Drop 1, COBie Drop 2 trong giai doan 2-3-4, COBie Drop 3 cho
5-Construction... Sau day, bén thiét ké + thi cong + Quan ly cong trinh + Cha dau tu... sé
ki€m tra, hoan thién vai nhau theo ding tinh than Collaborative working ctia BIM Level 2.
Cai nay dugc thé hién rd & hinh 2 cia PAS1192-2, cac hinh tron mau xanh va do.

w 8
5.8 & :
E B B i p N
3 s 5 : iy u
2 s 8 [ 3 1
1 Il g : IS i ¢
E flG s & NG = ] 8 Z
REA Fan of Works [ 2 3 4 5 &
Cobie drop 1 2 3 4 | 5
=y U U N
1 2a 2b 3
Construction
Operalions
COBie x Buikding
Information
Exchange

Voila, hy vong chit it day gilp cac ban tré hiéu dugc BIM ngin han, BIM dai han, COBie,
GSL 1a gi. Nhu thudng 18, cac ban cd thé doc thém méy cdi nay & cac link:

e What is COBie UK 2012? http://www.bimtaskgroup.org/cobie-uk-2012/, & day cd
cac file miu ctia COBie cho cic ban ngdm clru. Céc ban ciing dirng quén load céi
file COBie data drops dé€ biét truy xudt dif liéu th€ nao qua cac giai doan
http://www.bimtaskgroup.org/wp-conte...s-29.03.12.pdf,

e Bond Bryan Digital, http://bimblog.bondbryan.com/cobie/, ddi nay am hi€u IFC va
COBie nhat nudc Anh &

e NBS, https://www.thenbs.com/knowledge/what-is-cobie

e Government Soft Landings (GSL), http://www.bimtaskgroup.org/gsl/ d€ hiéu thém
GSL la gi
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Nguyén vén béi Hennessy @

Em xin co chut y kién vé BIM:

Néu cac bac dang thiét ké nha dén dam tang vai ba ty, kiém ca thi cong, tat tan tat thi BIM la cuc
ky nham nhi. Cac cong trinh truong hoc thép tang, cac nha xudng, cong trinh cong nghiép...wv...
cling khéng cén BIM. NGi cho cung chi phi dé lam BIM do ai tré? Chu déu tu’ lé nguoi cudi cung
phai tra, vay Vo tinh chi phi trén m2 cua bac doi Ién, vay canh tranh la thua thiét khi dung BIM?®

Vay tom lai BIM chi danh cho qui mé cong trinh bao Ion? Néu qui ra tién la bao nhiéu thi bat dau
ap dung BIM thi mdi hiéu qua vdy cac bac? Hay chi ap dung cho cdc cong trinh co yéu té nuoc
ngoai?

Cau héi ctia ban Hennessy rat la chinh dang. Nhirng nghi van vé gia thanh, vé ROI trudc
khi ap dung moét phuang thdc lam viéc mdi la can thiét. Minh béi la ban dang lam cong
viéc quan ly va lién quan dén tién bac. R&t ti€c minh khdng phai & vi tri dé tra I5i mot
cach théa dang cau hoi cta ban.
Minh dung BIM trong cOng
viéc bdi vi n6 phai vay, BIM
= Because I Must. O trén ap

xudng nén toan bd cbng ty = O,
phai theo. That’s it. Dan gian it
chi ¢6 vdy. Minh chi (ng e o

H LRA . - — i
dung chu khong phai la tu e =
~ v e an . e =
van BIM. Véi lai, & dau dé - ___:‘".._:T__-..,___\ =

minh da ndi, thuyét phuc
ngudi khac dung BIM la viéc
ngoai kha nang cua minh.

Minh chi ¢ thé ggi y cho ban
mot vai tai liéu hy vong co
thé gilp ban ra dugc quyét
dinh mot cach ding dan.

Trudc hét la BIM National Report cia Anh, hang nam ho cé ngudi phong van, theo doi
tinh hinh sr dung BIM clia nganh xay dung Anh, roi tom tat, danh gia va dua ra cho moi
ngudi doc mién phi. Ban 2016 thi & day

https://www.thenbs.com/knowledge/nat...im-report-2016.
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Internaticnal BIM Report 2016

Theo day thi hién cé 54% ngudi dudc hoi
s dung BIM cho cong trinh cia minh. Hy
vong nam tdi la 86%, trong 5 nam tGi co
thé la 97%. Sau day thi c6 80% dung BIM
dé xudt ban vé 2D va 70% la cho 3D. Thé
loai du an thi phan I6n la cac cong trinh
nha nudc nhung c6 mot s6 lugng I6n la
bén tu nhan nhu nha dan, van phong va
trung tam giai tri.

HG6i NBS nay cling la mot hoi ba phai,
khong nhitng diéu tra ¢ Anh ma con diéu
tra 8 cac nudc khac nifa, muc dich chac
mudn biét minh dang & dau ma dé& con
phan dau, nén mdi c6 NBS International
BIM Report. Ban 2016 thi & day

https://www.thenbs.com/knowledge/nbs...
im-report-2016.

Theo do thi cd dén hon 90% ngudi dugc

hoi c6 nghe ndi vé BIM, & Nhat la 92%. Vé st dung thi tly ting nudc nhung trung binh
thi it nhat phai han 50% va trong 5 nam tdi thi ti 1€ ap dung hy vong la 80%, Nhat Iun la

88%.
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SmartMarket Report

. McGRAW HILL
& CONSTRUCTION

/ ¥

“The Business Value of BIM for
Construction in Major Global Markets:

How Contractors Around the World Are Driving Innovation With
Building Information Modeling

Pr Pariner

4\ AUTODESK.

MOt tai liéu quan trong theo doi tinh hinh sir dung BIM nira la SmartMarket BIM Report
clia McGraw Hill Construction. Ban cd thé tham khao ban 2014 & day

https://synchroltd.com/newsletters/B...ets%202014.pdf.

Theo do thi han 60% tra I3i la chi phi dau tu cho BIM (phan mém, may tinh, dao tao...) sé
dugc khau hao hét trong vong 2 ndm nhd vao viéc tang nang suat, tirc la trong dai han sé
6 1ai. 75% cong ty tra IGi suat hoan von dau tu (ROI) la duang.

DAy la trend cua thé gidi. Con ban, ban nghi gi?
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WININING RESEARCH FUNDING
WITH EIM

O mirc dd cu thé han, minh gidi thiéu ban quyé&n nay “BIM in Small Practices — Illustrated
Case Studies”. Quyé&n nay minh hoa (fng dung BIM cho céc cdng trinh cu thé, kich thudc
nho nhd. Ban dau chi la “tap tanh di” véi managed 3D, sau day di nhanh hon véi 4D va
BIM in the Cloud. Ban c6 thé load & day.

https://s3.eu-central-1.amazonaws.co...t+Klaschka.pdf

LGi tua cla ngudi bién soan bdt dau bang cau “Small practices have always been
innovators”. Minh hi€éu ngugc di mot chit la “Cac sang tao d6i mdi thudng bat dau tir
nhirng thuc hanh nho nhd”. Cai BIM réng I8n nhu bay gid cling dugc bat dau tir nhiing
Ung dung nho nhoé day sang tao clia nhiéu ngudi, tir lonely BIM mdi dén BIM Level 2.

Hay & muc gidi thiéu, mét ngudi kha ndi tiéng vé BIM la John Eynon viét:

Myth 1 — BIM is for large projects. No! Examples in this book include residential
conversions, extensions and a self-build house.

Myth 2 — BIM is only for new buildings. No! There are lots of examples here of work
involving existing buildings at all stages.

Cai nay thi ban clf doc roi hiéu @.

Minh chi xin phép ndi thém 13, theo minh thay, tudng lai moi ngudi chuyén sang hét lam
viéc cdng tac trén 3D. Ban khodng thé bat nhan vién ngdi v& tirng line trong cad dudgc.
Nhan vién cta ban chac chan chét ma bo di hét a. Lam 3D ma néu c lam lién tuc 2 ndm
mot viéc, cac ban tré bay gid da kéu chan chét anh di, cho em lam cai khac di, con cr da
nay la em bo em di a nhen.
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NGi chung, cd mot sd tac gia bao 13, tinh hinh hién tai khdng khac gi khi chuyén tir vé
Roting sang Cad cach day 30 ndm 13 m4y. Di nhién ban cd thé van vé tay néu ban tuyét
gioi nhu' Adrian Newey.
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25. Lifecycle BIM

Nhu d& ndi & bai trudc Ia minh khéng du trinh dé ndi v@ Stage 7 “Operate Phase of a
Building”. Ban gian la minh lam cho cong ty xay dung. Ma tir xua cho dén bay gid, cong
ty xay dung thi khong cung cap dich vu quan ly nha va tai san (Facility Management,
Asset management), va ngudc lai, chua cd cong ty nao lam FM lai di xay nha. Bdgi vay,
viéc chuyén giao hd so hoan céng tir cdng ty xdy dung sang céng ty quan ly ndy sinh rat
nhiéu van dé nhu da ndi chuyén tao lao & trén.

Céi thiéu hiéu biét vé giai doan van hanh cho nhitng ngudi lam xay dung truyén théng
nhu minh chac khong phai la hiém. Minh doan la & trén ketcau nay chac minh khong phai
la ngudi duy nhat. Tuy nhién, d& két thic cai chuyén BIM nay, tuy 1a hoi quéa siic nhung
minh cling phai viét cho du — Lifecycle BIM. Bdi thé, phan nay phan I&n la minh chi nghe
ndi chr chua dugc trai nghiém 1a méy. Rao trudc dén sau thé dé cd gi sai thi xin cac ban
gop y dé clng tién bo: (.

s ) T | T |

&0 Computer
Asded

Facilities.
Managemend
{CAFM)

maximao




Th{ nhét, & trén ¢ ndi la viéc chuyén giao gitra hai bén, mét bén xay va mét bén quéan ly
hién cé nhiéu van dé. Tuy nhién, véi cdng nghé hién tai, qua trinh chuyén giao nay dang
dan dugc cai thién. Cac cong ty xay dung cang ngay cang lam viéc chung véi bén bao
hanh hon dé€ cung cdp cho chl dau tu dich vu tron géi tir thiét k&€ dén van hanh luén. Nén
viéc ra d&i cac cdng ty “hybric” vira xdy vira quan ly ngay cang phé bién. Vi du & Anh thi
c6 BAM Pvira xay vua lam Facilities Management, & Phap thi c6 cac tap doan xuyén luc dia
nhu Vinci Construction (chu cia Freyssinet ¢ VN néu ban nao chua biét) phu trach phan
Xay va Vinci Facilites phu trach quan ly. Tugng tu bén Bouygues Construction thi két hgp
vGi Bouygues Energies & Services... Chd bon minh ciling dang hgp tac chung véi doi FM
xem coO ra dugc cdi gi khong, ti€c la minh chi thinh thoang dugc ng6i xem va nghe cac
ban i mua thoi.

Cling trén tin than « chuyén giao mém » (Gouvernment Soft Landing) cia BIM Level 2,
cac céng ty quan ly khdng dgi dén khi nghiém thu mdi bat dau tham gia ma tham gia
ngay tUr khau thiét k&, dac biét G giai doan mua sam tai nguyén (asset) bdi vi nhiing
ngudi pht hgp nhdt dé€ mua sdm 1a ngudi quan ly vdn hanh né sau nay. Nh& day, cac
thiét bi dugc mua « ding » d&€ dén khi chuyén giao thi bado dam la cong trinh vin hanh
tran tru. Bén canh day, thong tin clda tai nguyén sé dugc dua s6m vao trong quy trinh
BIM gilip cho IGc chuyén giao tranh dudc cac van dé phai nhap lai nhu trén. Mot bén thi
phai t6n 1-2 ndm dé nhap lai, mot bén thi cd san hd sd con trudc khi van hanh. Thién
dudng la day ch( dau.

NGi chuyén thi c6 vé don gian nhung nhirng viéc thé nay ti€t kiém rat nhiéu tién cho chu
dau tu. Céc ban co thé tim doc cudn “BIM for Facility Managers” do Paul Teicholz lam chu
bién, trong day minh hoa nhiéu trudng hgp két hop BIM vai FM va tiét kiém dudgc rat rat
nhiéu tién. Nhiéu [an hon thiét k& phi cia kién tric su’ va ky su’ 1a diéu hién nhién.

FM uses BIM to Lower Operation Costs
(Strawman Survey - Sandia National Labs)

* Business Challenge

Using BIM, if you could get all needed
information in 5 minutes, how much
time and money would that save?

* Benefits

— Up to 2 hours per work order (WO)
— 2 hrs x $50hr? = $100 WO =
- WOyr?="~ 24,000
— Potential savings: $2.4 M year

Copyright 2011 by Birgitta Foster= Usedwih parmission
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biéu dang nodi la viéc tiét kiém nay xuét phat tir mot viéc tudng nhu kha don gian va hién
nhién la bén thiét k& va thi cdng chi chuyén giao « moét bd hd s6 hoan cdng sb - ding va
da » nhitng thdng tin ma minh da dung cho bén quan ly ch{ dirng dé ho di tim lai thdng
tin. Nh&n manh 13, thong tin tUr thiét k& dén thi cong 1a c6 san, chi viéc t6 chirc lai va giao
dang hoang cho tui thdi vdy ma cf 8m ¢ dan dén Iang phi tir trudc dén nay.

Pung va du thong tin cho bén van hanh la gi? v&i BIM Level 2, phan nay dudc xtr ly trong
PAS 1192-3:2014 Specification for information management for the operational phase of
assets using building information modelling, la mot trong 8 tai liéu tru cot ma cac ban thay
G trén.

Pon gian dé hiéu han 1& cac Object trong md hinh 3D (Revit, Archicad..) hay 8 mot co sG
dir liu bén ngoai (dRofus, CodeBook...) phai chira cac thong tin phuc vu cho cong viéc
quan ly (FM), kiéu nhu:

COBie NBS Standard SPie FDT INNOVance |
g , - : COBie Maintenance Activity |
i W ] ! S ‘
Category (UNICLASS) COBie Parameters P Model Description
Diescription Manufacturer URL Manufacturer Frequency
Asset Type Minimum Operation Space Manufacturer URL Cost
Tag Number Access Space Access Clearance Top 1D
Model Number Placement and Transportation Access Clearance
Space Botltom
Warranty Discription Installation Space Access Clearance Left
Warranty Start Date Detection Zone Space Access Clearance Right
W ' Gua « Pact Access Clearance Front
Wasranty Derstion Pasts Access Clearance Rear
Warranty Guarantor Labor URL to O&M Manual
Warranty Duration Labor Daaly
Warranty Duration Unit Weekly
Replacement Cost Monthly
Expected Life Quarterly
Name (JOB) 6 Monthly
Category Annually
Duration Bespoke Timeframe
Maintenance required:
et 0-300hrs
F Maintenance required:
it 301-600hrs
Maintenance required:
tome GRARE) 601-1000hrs
S Mamntenance required:
e 100 1-2000hrs
Maintenance required:
Suppliers 200 1-40{00hrs
Maintenance required:
Name (RESOURCE) 400 1-80hrs
Maintenance required:
Description 800 1-12000hrs :
Expected Life |
Warranty ID
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Viéc nay cha cd gi la khd hay ly thuyét nita, cac thu vién object hién nay déu tich hgp cac
thong tin nay, vi du nhu object cia NBS da dugc nhdc dén khong dudi 2 lan & cac bai
trén:

Constifusersts

oy = | :
pom B Syl aE e

- i s LT e u.ﬁ L& . Es

el i

Sau day ban chi can bam nut la cé IFC hay COBie va chuyen giao cho bén nha quan ly th(r
gi ho mudn. Khach hang la thugng dé ma ly.

Design Build Operate

R e " IEEEE c
* xls * xls
F IFC vierwar

OBie6
*xls
IFC IFC hﬁ“\
n
e Flpﬁ¥£“ e | J/
Open [ free sclware

Propostary software ..--"‘J

Archicad Bentley Tekla Maximo | Archibus
rarc *ben "tek " M .max “bus

== s iEM
- ?3 Benlley -3 TEKLA m [ ml [fqﬁ|mg

Chuyén gi xay ra trong cac phan mém Facility Management nhu IBM Maximo, ARCHIBUS,
Autodesk Building Ops hay Trimble Manhattan... la mot nganh nghé khac, cau chuyén
175

Structure
30

2% | Excol

'.h'lHIhl\



khac ma véi minh nhu' la mot cai hop den. Tuy nhién, nhin vao thuc t€ ma thay thi day la
mang ma tudng lai s& phat trién nhat ca vé hoat dong ngoai thuc té€ va cac (ng dung
xoay quanh nd (eco-system) cua BIM. Vi du tur 1au Autodesk da cd Autodesk FMDesktop
bay gid thi FM:System va Autodesk Building Ops, bén Trimble thi mua lai Manhattan
software tur 2014...

Minh nghi cac ban tré nén dan dan tir bd cac nganh nghé truyén thong cta xay dung va
nén di theo cai doan phia sau nay han, bdi vi nd 1a Lifecycle BIM, né dién ra trong mot
thai gian rat dai, nhiéu nguGi tham gia, nhiéu tién va nhiéu cong nghé cao.

lﬁﬂ ‘EE

Space :|I|1r
Planners ®*  Managers

B n.-' ~AD
. Technicians
Mar L TR
. .
‘ L] Maintenace
® Technicians
Lease
Administrators ® e s '
® Human Resources
> ° and Accounting
‘ Potential BIM Lifecycle .
. = (4
" participants .ﬁ
Sustainability AEC
Managers Professionals

Cau chuyén FM nay nd rét la thuc t&€ va cac cdng ty nho nhu ban Hennessy cé thé ap
dung dugc dé ban thém san phdm cho chu dau tu. Vi du dudng nao thi ban cling da c
md hinh 3D Revit, ban chi can chuén hda cac object, thém thdng tin vin hanh cho object
va md hinh cla ban 1a ¢ thé xuét va ban cho chd xi. Vi du néu cha xi quan ly cng trinh
bang phan mém chuyén dung thi ban ban dau vao cho cac phan mém ay. Con néu chu xi
quan ly bang tay thi ban c6 thé ban mét s thr nho nhod dudi dang excel ki€u nhu':

e Em dua cho anh dién tich bé mat can son cla tirng phong nhé, dé nhd con anh nd
cd ngoach ngoac Ién tudng thi anh biét ngay bao nhiéu son dé alo mua. Anh d3
phai kéo thudc do lai, mot phong con dugc chir ca 10 tang, 50 phong, 1én xubng la
anh xiu a.

e Em dua cho anh s6 lugng bong dén va ma s6 ting dau cdm nhé. Anh biét khong,
bdy gi& nhidu loai dén va nhiéu loai dau c&m I18m i, nhiéu dén ndi dén 6ng k¥ su
dién éng con khdng nhd hét. BE nhd khi dén bi chdy anh con biét ma s6 ma mua
ch& khong mua vé I8p khéng vao dau anh. A, ma céi dén né cling co tudi tho do
anh, em dua dé& anh biét khi nao thay ch khdng 18 &y &y xong bat dén né lai
khong sang thi lai phai dy dy ti€p, mét 13m anh.
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e Nhan tién em cling dua cho thong s6 clia cai may nudc ndng, kem ludn vdi cai may
diéu hoa va sb dién thoai d€ anh biét ma lién lac, d&€ ho bao tri cho anh. Ch{ dang
tdm ma hét nudc ndng la anh bi cdm lanh a. Hay bat diéu hoa ma phong néng hon
la anh bi s6t ca chua lun dé.

e A con bd clra nita anh, d& nhd c6 bi v& kinh thi anh con biét kich thudc hay loai
nao ma thay chf ngudi sang trong nhu anh ai lai cam thudc ma do.

e P&y déy, cac vi du nho nho clia FM. D4y la chua ké cac 16 phirc tap khac nhu cla
MEP hay hang van th(r khac cua FF&E...

NGi chung la c6 nhiéu thdng tin hitu ich ma mdt khi d& ¢4 mé hinh, ban cd thé trich ra
dudc cho cac nhu cau khac nhau. Birng d€ mé hinh tinh, mé hinh chi phuc vu 2D, ban hay
c8 gang lam md hinh sdng, thém dan thém dan cac théng tin va trich ra d€ st dung theo
nhu cau cua tung bén.

Ban cd thé ban thém cho chi xi mdt san phdm két hgp giita md hinh 3D, c6ng nghé AR
(vlra di trong md hinh vira di ngoai thuc té) va GIS dé quan ly MEP nhu céi cng trinh
doat giai vang vé BIM 2016 (BIM d'Or, Le Moniteur) & Phap vura roi:
https://www.youtube.com/watch?v=0 RyKENfPos

Hay mot khi c6 mé hinh rdi, ban cd thé ggi y cho chl dau tu mét s6 cach sdp x€p va quan
ly khdng gian (space management). Hay mé hinh theo ddi ndng lugng céc ki€u cla toa
nha, hay...
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Hay thoi, khong lam cac chuyén 1é té dé nira, ta lam lubn cdi I6n hon di chef. Nhu' la cong
trinh cla chef dugc s6 hda dén tan cai 6c vit, chef ¢ thé két ndi tda nha vao internet,
chef c6 thé diéu khién, van hanh cai nha cia chef bat cf 8 dau bat k& khi nao chi véi céi
dién thoai do chef. Cai nay thi hdi « smart house » phai goi chef bang cu. DPdy, tat ca
nhifng cai day la nhd « mo hinh thong tin — BIM» clia em lam cho chef day.
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Building Operations

*ﬁmﬁ#nﬁ*ﬂli P
Mobde & Intorney ol TEmgs - ) A
Hay chef ai, cai nay trén giang hé dang don la Big Data, the Internet of Things. Nhd BIM,
em bién cai cdng trinh cla chef thanh mdt Thing d€ két néi vdi thé gidi ha chef.
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26. Két luan

Save the Best for Last, hay kiéu 6ng ba dén « miéng ngon nhé dé sau clng », tiéc la bai
cudi cling 1a cai minh kém nhéat. Nhung nhu thé cling hay, BE hoc 1a v bd, tu’ xac dinh Ia
con nhiéu cai dé da 1am.

Voila, minh nghi 1a d3 di dén cudi chu trinh cta nhitng cai goi la BIM, theo mdt ki€u xem
voi clla bon minh. Tudng lai thé nao thi chua biét nhung hién tai thi tam thé da, hy vong
cac chia sé & day mang dén cho cac ban chit kién thdc bd ich. Minh xin chdm hét.
Cam on céc ban da theo ddi va ban nao c6 cdu héi thi xin c tu’ nhién a (gat dau, ngang
dau va cudi, rat dang bai).

Ldc dau chap chitng viét minh khong nghi né dai dén thé, ban dau ciing chi dinh viét ndm
bay bai gidi thiéu sc sa, chu yéu la cho cac ban tré bat dau hoc cd céi nhin vira tdng quan
vUra thuc t€ vé BIM. Muc dich la gilp cac ban biét & Anh ngudi ta xem BIM la thé nao, cu
thé tién hanh ra lam sao. TU ddy, cac ban cd thé cd thém mdt céi nhin nita vé BIM bén
canh cdi cac ban cd. C6 thém mdt céi nhin nita bao gi¢ ciing t6t han trong viéc hiéu va
luya chon.

Dan dan thi cling c6 mdt sd ban hoi, trao doi va ddng vién. Co ban bao la doc xong thdy
thay d6i nhan thirc, ¢ ban dlng tir con ghé han theo ki€u doc bai thdy « théng ndo » lam
minh cling thady rung minh, cd ban bao la ban i ti€t kiém dugc vai nam tim toi, dac biét cd
mot ban gai cuc ky xinh dep bao la em dang dinh bé hét nhitng gi lién quan dén BIM
nhung ma em dang suy nghi lai... Minh biét ro la la cac ban da rat qua IGi nhung nhirng
feedback kiu nay lam ngudi viét phai can than va trdch nhiém hon. Nén ban dau chi dinh
cd mdi khai niém, dan dan chi tiét han nhu thém vi du, thém tham khao... Tudng chi viét
dinh nghia, dan dan lai thém cac &’'ng dung va di mot mach dén hét chu trinh luén nén no
mdi dugc dai nhu by gid. Néi chung la hai bén thic ddy nhau phét trién, minh cam an
cac ban vé diéu do.

Co mot s6 ban sinh vién viét thu nhG minh gop y vé dinh hudng nghé. Di nhién minh
khdng & vi tri d€ lam t6t chuyén ndy, minh mudn lam ngudi tré méi va trdnh nhitng 16i
khuyén. Minh chi gop y moét vai kinh nghiém sau nhiéu nam di lam, ca bén khéi nha
trudng lan bén ngoai doanh nghiép. Minh chac chan la cac ban k¥ su’ ngudi Viét rat gioi,
ca vé tin hoc 1an k¥ thudt. Cai can thém chi 1a cai mdi trudng va quy trinh dé &p vao 3
ngang bang va han cac ban tay ngay.

V@i cac quy dinh va yéu cau nhu cta BIM Level 2 hién tai, day thuc su' la mot cg hdi cuc
ky t6t d€ cac ban tré hoc va lam dlng quy trinh. Vi du cha can gi nhiéu, cac ban chi can
lam mé hinh cho dang hoang, dirng dung tha thudt, dudng tat, ding theo tiéu chuan
riéng cua ban, dat tén, quan ly theo ding cac standard. Ban chi can y thiic dugc la sau
ban con cé ngudi khac dung nira, su’ thanh cong cua du an phu thudc vao cach di chudt
hién tai cia ban. Dan dan, ban vira gidi ky thuat vira tuan tha moi trudng lam viéc chung.
Vay la ban thanh cong dan toan cau, di dau lam ciing dugc.
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Chuyén tuan thd cac quy trinh, nguyén tac lam viéc chung la budc dau cta BIM. Nhac lai
la cac ban BIM Manager phan Idn la nhitng nguGi quan ly thong tin ch(r khong phai la
ngudi tao ra thong tin. Ngudi tao ra thong tin la kién trac su, ky su, cong nhan... Néu
khong cd mo hinh thong tin tot thi khong cd BIM. Néu khong kién, khong ky su’ thi khong
c6 BIM ch( khdng phai 1a BIM Manager. Nén cac ban vira dau tu’ chuyén nganh, vira thé
hién kién thirc bang cac cong nghé hién tai, vay 1a ban du tu tin d€ doi ting luong Vi
chef &. Ban dirng tiét kiém 10% chi phi ma bd qua 30% Igi ich tir viéc lam ding chuén.
Tum lai, BIM khong chi giip ban theo dudc trao luu cong nghé ma con giup ban lam viéc
chuyén nghiép, quy cu han, hay la LEAN han.

Bén canh y nghi gilp cac ban tré c6 thém cai nhin khac, minh nghi cling tét dé gilp cac
ban chon ding san phdm can mua. Hién tai, cd v& nhu cd mdt s& ban hodc ¢§ tinh hodc
hitu y dung BIM dé ban cdc san pham khac ma ngudi ta hay goi la « BIM is just a sales
pitch ». T(rc 1a cac ban i hodc Ia khéng biét that hodc la biét nhung cd i gdn nhan BIM to
tudng dé ban cac san phdm bé teo nhu 13 chi day vai tiéng Revit d&€ dung hinh chdng
han &,

Trong cudén BIM and Construction Management, Brad Hardin cé mot so sanh kha hay la "I
do BIM” giong nhu "I do the Internet”, tirc la khi bac i nghe ai n6i minh dang lam BIM thi
bac i lién tudng dén viéc “ludt nét”, hé hé. Khi ban Ién internet, ban c6 thé lam nhiéu
chuyén nhu mua sam trén amazon, xem phim trén popcorntime, 1én facebook hodc yahoo
dé “clru nét” hodc vao ketcau d&€ hoc BIM hay gido chd nhu bac Umy @... vi du thé, ndi
chung 13 hdm ba I&ng, mdi ngudi mdi st dung nhung ai cling Iudt net cd. BIM ciing vay,
cac ban co thé thdy 1a nd bao trim ca nganh xay dung. Nén ban day revit hay cai gi cling
dugc, déu lién quan dén BIM nhung ding lam cac ban tré ngé nhan BIM chi co thé.

P4y, gilip cac ban tré chon san pham, tir ray trd di, ban tré nao ra trung tdm ma cac ban
trung tdm c quan cdo BIM nay no la cac ban cd thé du ly I1& dé biét 1a hang déu hay hang
that ma chon khéa hoc cho dung.

Voila, thuc su la minh nghi nhirng gi minh gigi thi€u & trén mdi chi la mot phan rat nho va
budc dau cua BIM, BIM dung cho dan dung. BIM con cé nhiéu mang khac nira nhu BIM
cho giao thdng, cau dudng, quan ly dé thi... Hién moi ngudi dang dan dan tirng budc dé
budc vao thé gidi BIM. Hang ngay, hang loat cdng nghé mdi, ing dung mdi ra dgi. bay
thuc su’ 1a co hdi t6t dé€ cac ban tré thé hién kha ndng cia minh./.
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