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Swtién hoa cua BIM

BIM thé hé 0:

T 1990 tré vé trwdc nganh xay dwng chwa cé thuat nglr BIM. Luc nay,
nganh xay dwng chi dwa trén “Ban v&” tirc la hinh chiéu/hinh céat 2 chiéu cla
cong trinh trén gidy dé thiét ké va thi céng céng trinh. Khi xay dwng cac cong
trinh toa nha I&n/phirc tap thi ngwdi ta lam cac “Mé hinh” (Model) bang
bia/nhwa/gé, ... theo ty 1& nhé hon (1/100-1/50) so véi cong trinh that sé dwoc
xay dwng dé cac bén tham gia dé hinh dung trong qué trinh thiét ké chi tiét
va thi cong xay dwng.

BIM thé hé 1:

V&i sw phét trién cha cong nghé théng tin va cong nghé db hoa may tinh, tir
thap nién 90 tré di ngudi ta nghi dén viéc rng dung d& hoa may tinh dé md
phéng cong trinh xay dwng vé mét hinh hoc va thudc tinh vat liéu dé tao ra
cac ban vé nhanh hon; nhiéu géc nhin kién trac, ndi, ngoai that hon; chinh
stra thiét ké ddng bd hon; ciu tao kién tric hop Iy hon; tinh toan két ciu va
mé phdng ddng lwc hoc cdng trinh chudn xac hon,...Thuat nglr “Building/
Buildings Information Modeling” (M6 hinh hoa théng tin xay dwng/ toa nha)
ra doi viét tat 1a B.I.M.

Vé co ban BIM cla thdi ky nay 1a md hinh hinh hoc 3 chiéu thwc sy (mét
diém c6 3 gia tri toa d6) dwoc dwng bang phdn mém dé hoa may tinh (CAD)
v&i chd yéu 1a cac théng tin hinh hoc va hinh dang cac ciu kién véi cong
dung chinh 1a dé: Khao sat cac goc nhin kién tric ho&c khodng gian st dung
(bang cach xoay lat trén may tinh) va tao cac hinh chiéu, hinh cét dé xuét ra
thanh ban vé dwéi dang hinh anh hoac ban in.

BIM thé hé 2:

Nam 2000, véi sw ra doi cia phan mém Revit ndi tiéng va dwoc Autodesk
mua lai vao ndm 2002 va dau tw I&n dé& nghién clru phat trién. Revit cho phép
dwng, phdi hop cac md hinh véi nhau va dién théng tin thudc tich vé vat liéu,
thong s6 ky thuat rat nhanh chéng nén da tao diéu kién cho viéc cong tac
lam viéc chung théng qua internet cwc ky thuan loi, xo4 bd ngdn cach vé mat
dia Iy.

Ldc nay, ngwdi ta nhan thiy viéc dung cac BIM tools nhu Revit ma chi dé
tao ra cac md hinh hinh hoc 3 chiéu va cac ban vé 2 chiéu thi chi nhv “Mua
chiéc laptop vé dé lam bua déng dinh” va moét thuat nglr méi ra doi, do la
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“Building Information Management” van viét tat & BIM nhwng y nghia ctia nd
da khac so v&i BIM clia thé hé trwéc.

BIM thé hé 2 da tich hop rat nhiéu théng tin thudc tinh gan véi cac yéu tb
hinh hoc d& mé ta chi tiét nhat c6 thé vé: Théng tin cda ban than cdng trinh
trong giai doan thiét ké, théng tin v& qua trinh hoat ddong xay dwng dé tao ra
cong trinh d6 va théng tin vé céng trinh sau khi hoan thanh (hoan cong) dé
phuc vu viéc quan ly trong qua trinh thi cdng xay dwng va van hanh khai thac.
Luc nay, ngudi ta bat dau noi dén cac thuat ngtr nhw BIM 4D (c6 yéu td thoi
gian thi cong/xay dwng), 5D (cac yéu tb chi phi, gia thanh), 6D (cac yéu tb vé
tiéu thu nang lwong, van hanh, bao tri) va 7D (Quan ly tinh trang tai san, xay
dwng cac chién luoec, 16 trinh khai thac va tai dau tw hop 1y, ...)

BIM thé hé 3:

Buéc sang thap nién thr 3 cla thé ky 21 (tlr 2021 tré di), ngwdi ta néi nhiéu
dén céac thuat nglr méi cta cudc cach mang 4.0 nhw: loT, Al, Big Data,
chuyén déi sb, xa hdi sb, kinh té sb, lam viéc tir xa, ché tao tr xa, d6 thi théng
minh, toa nha théng minh,...Trong bbi cdnh dé néi ham cda BIM ciing dwoc
bd sung nhirng khai niém/thuat nglr méi nhw: Xay dwng &o, tai san thuc —
tai san sb, quan ly, van hanh t xa, quan ly, van hanh véi sw hé tro/két hop
cua Al,...

BIM thé hé 3 coi cong trinh xay dwng khéng con don thuan 1a vat thé nhw
trwdc ma cong trinh phai 1a cdng trinh “thdng minh” (smart buildings) giéng
nhw xe hoi théng minh (smart car). Smart car c6 thé tw lai thi toa nha/cong
trinh xay dwng ciing cé thé tw van hanh trong mét sé linh ve hodc hé théng
ctia n6 dé nang cao sv tién loi va an toan.

BIM thé hé 3 sé lam cho qua trinh hoat ddng xay dwng tr& nén théng minh
hon, san pham/céng trinh xay dwng tré nén théng minh hon dé tham gia vao
hé sinh thai loT va chuyén dbi s6. Chuyén dbi s6 hiéu theo nghia day dd nhat
la chuyén ddi qua lai cac hoat ddng ctia kinh té, xa hoi, KH, KT, Céng nghé,
wv... tlr khéng gian thuc sang khéng gian s va ngwoc lai dé téi wu hoa moi
qua trinh nham tiét kiém nguén lwc va ddy manh sy phat trién theo hwéng
bén virng hon.

BIM thé hé 3 khéng loai trlr ma bao ham tat c& BIM cac thé hé truwéc, co thé
van gilr tén goi truyén théng 1a BIM nhwng ndi ham BIM da cé nhiéu bd sung,
tién hoda. Tuy nhién dé& dat dwoc muc tiéu “Smart”, BIM van con phai co
nhirng buwdc tién hoa tiép theo va dé dung dworc BIM thi ban than nhirng
ngwi “Lam Xay dwng” ciing can phai tién hoa vé mat tw duy va kj nang
v&i tbe d6 bang hodc hon tbc dé tién hoa cha BIM.



Phwong phap lam viéc theo BIM

Theo Patrick Macleamy, nguwdi da phan tich qua trinh lam viéc cia nganh
xay dwng va minh hoa bang mét biéu dé mang tén 6ng goi la Macleamy
Curve (dwdng cong Macleamy) nhw minh hoa dwéi day:

CD: Construction documentation
PR: Procurement
CA: Construction Administration
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Macleamy phan tich anh hwéng cla giai doan thiét ké dbi véi gia thanh sau
khi thi céng cta dw an. Trén biéu db thi truc hoanh dai dién cho céc giai
doan cla dw an; truc tung la kha ndng cta bd phan thiét ké tac dong dén
gi4 thanh cla gia thanh. Y nghia cla cla cac duwéng biéu dién nhw sau:

v Pudng sb 1: M6 ta dién bién vé kha nang can thiép bd phan thiét
ké vao gia thanh va tinh kha thi sau khi hoan thanh dw an. Theo
tién d6 thwc hién du an, kha nang nay ngay cang suy giam.

v Puong s6 2: Md ta dién bién vé sy thay dbi cla gia thanh khi thiét
ké thay dbi. Theo tién do thwc hién dw an, néu viéc thay ddi thiét
ké xay ra sém thi gia thanh bién déng it, néu cham thi nguoc lai.

v Pudng sb 3: Mo ta dién bién vé khdi lwong cong viéc cla thiét ké
theo quy trinh lam viéc truyén théng. V&i quy trinh nay, khéi lwong
cong viéc Ién nhét roi vao giai doan hd so xay dwng (Construction
Documents — CD)

v Puong sb 4: M6 ta dién bién vé khéi lwong cong viéc cla thiét ké
theo quy trinh IDP (Integrated Design Process). V&i quy trinh nay,
khdi lwgng coéng viéc Ién nhat roi vao gitra giai doan so phéac va
giai doan phaét trién thiét ké (Design Development — DD)

v' Macleamy dé ra mét ndi dung quan trong: Trong giai doan dau cla
thiét k&, tao moi diéu kién dé cang nhiéu bd mén lién quan, cang
nhiéu ngudi tham gia cang tét. Tinh than chd dao cta Macleamy
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la tim cach chuyén dich khéi lwong céng viéc ctia dy an vé phia
bén trai ctia biéu d6 (dweng sb 4) d& nhivng théng tin &nh hwéng
dén yéu tb tai chinh cta dw an dwoc lam rd ngay tir giai doan du.

3. Caclwuy ve trién khai BIM

v

v

Chi khi nao chd dau tw hiéu rd dwoc BIM thi méi tién hanh hop
ddng theo BIM, néu khong thi rat dé& dan dén tranh chap

Céac phan mém dang dwoc quang cdo trén thi truong (Revit,
ArchiCAD, Vectorwork...) la cac BIM Tools. Qua trinh lam dy an
theo BIM can st dung nhiéu BIM Tools khac nhau cho nhirng giai
doan khac nhau.

C6 2 xu hwéng str dung BIM Tools la Open BIM va Close BIM
Drng bao gi® tap hop cac ca nhan (du cé du ky nang str dung BIM
Tools) don 1& dé thwc hién dw an theo BIM. B&t budc phai tich hop
doi ngl co kinh nghiém va kién thirc nghé nghiép lau nam véi ddi
ngi tré c6 k§ ndng s dung BIM Tools dé 1am viéc theo BIM.

4.  Pé xuat danh muc cong viéc phai lam cta Cha dau tw khi trién
khai dw an theo BIM

v
v
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Xac dinh phwong thire trién khai xay dung dy an la D&B hay D&BB
Thué 1 chuyén gia cé kinh nghiém vé trién khai BIM lam BIM
manager (néu khéng thué duwoc, khéng nén trién khai BIM vi kha
nang that bai rat cao)

DPao tao vé BIM/IDP/IPD va BIM Tools cho nhan vién QLDA

Xay dwng va phé duyét ké hoach trién khai BIM (BEP)

Xay dwng BIM protocol cho dy an

Viét cac diéu khoan/dé cuwong tham chiéu (ToR) dé tuyén chon cac
nha thau thiét ké 1am viéc theo BIM protocol, xac dinh cac cach
thirc xay dwng mé hinh théng tin cho céng trinh, cac san pham
phai chuyén giao/chia sé theo trng giai doan (3D, 4D, 5D, 6D va
7D), mtrc d6 chi tiét cta théng tin dwoc chuyén giao (LoD/Lol).
Xay dwng hoac thué mét CDE (common data environment) dé tao
moi trwd'ng lam viéc tich hgp cho cac bén tham gia dy an: Co quan
quan ly, CDT, TK, TVGS, nha thau, co quan quan Iy van hanh,...
Yéu cau nang lwc nha thiu thi céng phai thi cong cac cong trinh
trién khai theo BIM

Quan ly chat lwong, khéi lwong, tién do thi cong dwa trén mé hinh
thong tin



v" Hoan cbng trén co s& cac mo hinh théng tin (ca thdng tin hinh hoc
va théng tin thudc tinh mé ta)

v' Chuyén giao cdng trinh gdm céac théng tin tai san vat thé va tai san
sb (phi vat thé)

v’ Téng két, phan tich, danh gia va cai tién té6i wu hon nira qua trinh
hoat ddng xay dwng theo BIM, chia sé cac két qua va dir liéu danh
gi4 v&i cac co quan quan ly nha nwéc dé thac day tién bd chung
cua Nganh.

5. Phwong phap xay dwng mé hinh va cac BIM Tools dién hinh

5.1 Lapdwéan

Xay dwng cac mé hinh toan dw an/phwong an b cuc kién triic canh quan va xac
dinh cac khéi lwong so bd theo Quy hoach da dwoc duyét




5.2 Phan tich cong trinh

Phai phan chia céng trinh thanh cac: Khu v, tang, phong, hé théng, ciu kién, thiét
bi @& dat tén va danh dia chi bang tén goi (cap can cwéc/ma sé theo dinh danh) cho
tirng khu vwe, tAng, phong, hé théng, cau kién, thiét b, ...
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Ung dyng Revit 3D vao cdc dy an: Sarica Dai Quang Minh,
Vinhomes Théng Long, Vinhomes Gardenia...

6. Tao lap cac md hinh don nguyén chuan
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8. Xac dinh pham vi phan khai cac kiéu/loai mé hinh (Md hinh kién tric, md
hinh két cdu, mé hinh M&E,...) va cach phdi hop cac md hinh theo
phwong phap xép chéng (kiéu xép LEGO) va xép giao thoa, xen ké
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m What does BIM do?
.

Think

8.1 Céac phan mém xay dwng, quan ly, khai thac mé hinh trong BIM
(BIM Tools)
8.1.1 Lap dw an
9. Infrawork, 3D Civil,...



THIET KE TUYEN METRO

9.1.1 B6 mdn kién tric
10. Revit, ArchiCad, Grasshopper 3D, Rhinoceros, Lumion...
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10.1.1 B& mon két cau
11. Két ciu: Revit, Tekla, Robot Structural Analysis, Bentley, Staad pro...
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11.1.1 B6 mdn co dién/cap thoat nwéc/thong gio/PCCC/phan tich
nang lwong va nha may
12. Co dién: Revit, Cadewa, Solid_plan,...
13. Phén tich nang lwgng: Equest, Energy +, Ecotect, GBS, Vasari...
|
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13.1.1 Phuc vu thi cdng/quan ly dw an
14. Quan Iy dw éan: Navisworks Manage, Synchro, TeklaBimsight,

Primavera...



15. Duv toan: Vico, CostX...
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15.1.1 Phuc vu hoan cdng va chuyén giao van hanh/quan ly tai san
16. IFC Tools, COBie Tools
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17. IBM Maximo va céc tién ich xem 3D hod&c IFC trén nén méi trudng web
site
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