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Tém tit:

Hién nay hau hét cic nwéc trén thé giéi da wng dung md hinh thong tin cong trinh (Building Information Model-
ing - BIM) trong linh vuc giao thong vén tii do nhin thirc dwgc sw cin thiét cia BIM trong xiy dung va nhirng loi
ich to 16n ma BIM mang lai. Viét Nam ciing khong nim ngoai xu hwéng dé, viéc ing dung BIM dwoc ky vong sé
gitip nganh giao thong van tai Viét Nam giai quyét cic thach thire va huéng téi phat trién bén virng. Viéc 1ap BIM
da chirng minh dwoc tinh hiéu qua trong viéc xay dung va quan Iy thong tin trong sudt vong doi cia duw an. Trong
nghién ctru nay, cac tac gia dé xuit ing dung BIM viao md hinh thong tin cong trinh ciu vurgt dam hdp thép lién hop
bé tong cot thép tai nga tw 550, tinh Binh Dwong.

Tir khéa: dir li¢gu mé hinh thong tin cong trinh, ky thuit xy dung, mé hinh théng tin céng trinh, mirc d9 phit trién
thong tin.

Chi sé phin logi: 2.1
Dat van de trinh, tir 1ap ké hoach va thiét ké dén xay dyng, van hanh va

A 1 A . A s o . bao tri, vé mit cong nghé xay dung, san xuat, quan 1y va st
Mo hinh thong tin céng trinh (Building Information j £ NEhe xay Gung q Y

Modeling - BIM) xuat hién tir nhitng nam 1970 va dan duoc dung. M6 hinh BIM dugc tao ra nhur1a mot cau triic ao duge

xay dung véi dir liéu hinh hoc 3D va dit liéu phi hinh hoc
hodc thong tin thudc tinh. BIM gitp giam tir 5 dén 20% chi
phi dau tu ban ddu va khoang 30% tdng chi phi van hanh va

biét dén rong rai khi Autodesk, mot cong ty phan mém ciia
M§ xuét ban bao cao nghién ciru khoa hoc vé ky thuat sd

trong xdy dung vao nhirng nim 1990. Dén nay, BIM da tro o s o
bao tri. Bai viét nay trinh bay BIM trong giai doan thict ké

thanh cong nghé xay dung chu dao & nhiéu nudc trén thé \ . . s
cho cau vuot ngd tu 550, tinh Binh Duong bang dam thép

gi6i. Tai chau Au, cac nuéc nhu Anh, Phan Lan, NaUy, Ha
Lan, Dan Mach, Phap, Uc, buc da va dang tng dung BIM
trong céc linh vyc dau tu cong trong xdy dung. Trong khi
d6 tai chau A, cac nuéc nhu Han Quéc, Singapore... da bét

hop lién hop bé tong cdt thép. Cau duge mo phong theo cac
mo hinh thong tin 3D dén budc thiét ké k¥ thuat (LOD 350)
dé quan 1y khéi lwong vat liéu va thuc té d0. M6 hinh dy
budc khu vuc cong phai tmg dung BIM trong nganh xdy an BIM gitip kiém so4t chi phi chi, thi cong an toan va van
dung, va ho ddu da xdy dung dugc tiéu chudn va 16 trinh  anh hidu qua.
thuc hién BIM. Viét Nam di ban hanh Quyét dinh s 1057/
QD-BXD huéng dan tam thoi 4p dung mo hinh BIM trong
giai doan thi diém va t6 chirc cac chuong trinh dao tao vé

Kay dung mé hinh
Thiét ké phwong dan cdu bcing mo hinh 3D

BIM cho cac ky su xay dung ciling nhu cac don vi quan 1y.
BIM duoc 4p dung trong nhiéu linh vyc nhu thiét ké, xay
dung va quan 1y du an dé giai quyét cac van dé lang phi vat
lidu, ning suét thap va trao ddi thong tin kém. BIM xac dinh
tat ca thong tin lién quan dén toan bo vong doi cua cong

“Tac gia lién hé: Email: dominhtruyenl0497@gmail.com
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Mb hinh BIM mé ra nhiing quan diém méi vé quan ly
vong doi cia mot du an. Phan mém Revit 12 mot san phém
cua Autodesk dugc sur dung trong nghién ctru nady. M6 hinh
thong tin 3D da duoc ap dung cho toan bd du an cAu vuot
dam hop thép lién hop ban bé tong cbt thép tai nga tur 550,
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Abstract:

Currently, most countries in the world have applied
BIM (Building information modeling) in the transpor-
tation field thank to being aware of the need for BIM
in construction, and the great benefits brought by BIM.
Vietnam is also not outside of that trend, the application
of BIM in the transport sector is expected to help Viet-
nam’s transportation industry to address challenges and
move towards sustainable transport development. BIM
has proven effectiveness in building and managing in-
formation during the project life cycle. In this study, the
authors propose the BIM application for the steel box
girder overpass with reinforced concrete slabs at 550
crossroad, Binh Duong province.

Keywords: BIM (Building information modeling), BIM
data, construction engineering, Level of Development
(LOD).
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Khoa hoc Ky thuat va Céng nghé n—

tinh Binh Duong (hinh 1) gdm 5 nhip 40 m, bé rong toan
cAu 16 m. M6 hinh dya trén ban vé& 2D dugc st dung dé boc
tach khéi lwong, ddu thiu xay dung va sau d6 dé thi cong
va van hanh.

Hinh 1. Mé hinh 3D ciu vuot ngi tw 550, tinh Binh Dwong.

M5 hinh 3D ciing gitp kiém tra va sira cac 16i trong qua
trinh thiét ké. Trong hinh 2, mét s6 15i thiét ké da duoc tim
théy trong thiét ké so bd cAu tao tru, duoc stra doi truc tiép
trén mo hinh 3D vdi toa d0, kich thudc va thudc tinh chinh
x4c ma & ban v& 2D truyén thdng con nhiéu han ché [1].

Trudc Sau
. P
) ~/\/ N

; | » L
Hinh 2. Hinh dang tru ciu dwgc thay ddi trén mé hinh 3D.

M6 hinh 3D cho cac két cdu bé tong cdt thép cia toan bo

du an nhu mo, try, lan can, go chan, ban mat cau, coc khoan

nhoi, giup viée kieém tra so lugng va cach bo tri cac thanh cot

thép, kiém tra xung dot, trich xuat khdi luong bé tong va ct
thép nhanh chong va chinh xac.

Truéc

g |

Hinh 3. Kiém tra va xir Ij xung dot ciia cac thanh thép trén md hinh 3D.

g
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Hinh 3 cho théy, vi tri cac thanh c6t thép tai tru cit nhau
va dugc xu ly truc tiép trén mo hinh 3D, so v&i ban vé 2D
16i nay kho phat hién. Chinh vi vay, viéc phat hién xung dot
trén mo hinh BIM giup kiém tra va bao cao 18i trong mo
hinh mét cach hiéu qua, giam rii ro cua thiét ké. Déi voi
thiét ké 2D truyén thong, 16i thuong duoc phat hién & bude
thi cong; nhung bay gio, voi cac cong cy phat hién xung
dot trén md hinh BIM, ching c6 thé dé dang dugc phét hién
trong budc thiét ké [2, 3]. Piéu nay dan dén tiét kiém thoi
gian, vat liéu va luc luong lao dong dé khic phuc 16i khi
xay dung.

Thiét ké ky thudt thi cong (LOD 350)

M6 hinh BIM thé hién mét cach chinh xdc muc d¢ rd
rang vé thong tin va do chi tiét cua két cAu dam chu, md,
try, coc... thé hién rd vé sd luong, kich thudce, hinh dang, vi
tri, huéng va sy lién két véi cac hé thong khac trong cong
trinh [4]. Céc thong tin phi hinh hoc nhu déc tinh san pham,
thong s6 k¥ thuat s& dugc dua vao mé hinh tai budc thiét ké
k¥ thuat thi cong (LOD 350). Cung cip du thong tin dé boc
tach khdi luong chinh x4c va xuét ddy du cac ban v& 2D va
duoc phan chia cac giai doan thi cong (hinh 4).

e

Hinh 4. Céu tao chi tiét dAm thép ¢ buée LOD 350.

Céu tao chi tiét dam thép & budc thiét ké ky thuat thi
cong (LOD 350) v6i cac thong sb ki thudt vé s6 lugng suon
tang cuong, dinh neo, dién tich duong han (hinh 5), cung
cép du thong tin dé thyc hién thi cong tai cong truong.

Hinh 5. Céu tao chi tiét dAm thép tai dinh tru.

Mo hinh mé cau duge bé tri cbt thép chi tiét bang viéc
str dung l4p trinh Dynamo va phan mém Revit (hinh 6).
Dynamo 1a mét giai phap nhdm nang cao tinh hiéu qua cia
viéc ap dung BIM vao giai doan thiét ké ctia du 4n. Phuong
phap thiét ké tham s6 sir dung cong cu 1ap trinh tryc quan
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nhu Dynamo gitip duy tri cic ¥ tuong thiét ké ban dau va
cai thién qua trinh chuyen d6i tir y twong thanh thiét ké sau
nay. Cu thé, cac van dé tao dung hinh hoc phuec tap, thiét
ké tinh vi, thyc hién thao tac 1ap da duoc giai quyét. Tur do,
cac phuong an thiét ké duoc danh gida mot cach chinh xac
trong thoi gian ngén. Vi vay, viéc thiét k& chi tiét mé sur
dung Dynamo s& co loi trong viéc thuc hién hai nhiém vu:
tiy bién cac d6i twong hinh hoc tham s va giao tiép voi co
s& dir liéu ngoai. Trong giai doan thiét ké, viéc két hop giira
Dynamo va Revit 1a thuc su phu hop, vi Revit dugc xem Ia
mot bd co so dit liéu véi dﬁy dt cac tham sb hinh hoc [5, 6].

Hinh 6. Céu tao chi tiét md cu sir dung Ip trinh Dynamo.

Hé théng thoat nude trén cau duge thiét ké va b tri hop
ly (hinh 7). Mot sb hang muc lién quan dén hé thong nay
nhu 6ng thoat nudce, hd ga, ludi chin rac... duge xay dung
va quan ly thong tin dit liéu mdt cach chat ché, cé hé théng,
g6p phan phuc vu cho giai doan khai thac, van hanh va bao
tri [7].

Hinh 7. Thiét ké hé théng thoat nwéc trén ciu.

Ngoai ra, mot s6 cau kién nhu géi cau, thm panel, khe co
gidn, go lan can... dugc thiét ké chi tiét va gan cac tham s6
k¥ thuat, thong tin phi hinh hoc vao mé hinh. Tt d6, cung
cap day du cac thong tin nhu cap bé tong, loai thép, kich
thude... phuc vu cho viéc boc tach khdi lugng va dé dang
hinh dung céu kién khi thi cong ngoai cong truong (hinh 8
va hinh 9).
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Ung dung BIM vao viéc do boc khdi lugng cac cong
trinh ¢6 nhiing wu diém vuot troi nhu c6 thé lién két trao
d6i thong tin 2 chiéu voi cac phan mém khac nhu Microsoft
Excel, Project... Néu trong qué trinh tinh toan c6 su thay
doi vé thiét ké, s& tu diéu chinh lai nhitng thay ddi va khoi
luong do boc sé tw dong cap nhat nhing théng tin thay doi
do, vi thé sai sot trong qua trinh xac dinh, tinh toan khéi
lwong cdu kién s& duge giam dén mirc tdi thiéu. Bén canh
do, thoi gian can thiét phuc vu cho cong tac do boc khodi
luong ciing giam mot cach dang ké [9, 10]. Nhu hinh 12
cho biét ciu tao chi tiét ban mat cau duoc b tri cbt thép va
gan tham s6 k¥ thuat. Hinh 13 va hinh 14 12 bang xuat kh6i
lwong, cho biét loai thép, chiéu dai, khdi lugng va sb luong
thanh c6t thép can b tri.

Hinh 8. C4u tao chi tiét gbi cAu va tim panel twong chin.

Hinh 9. Céu tao chi tiét khe co gidn va g lan can.
Do béc khéi lwong cong trinh xdy dung

Do boc khodi lwong co vai tro rat quan trong va 1a nhu cau
thiét yéu khi trién khai bat ky du an xay dung nao. Dy 4n
cau vuot nga tu 550, tinh Binh Duong bao gdm nhiéu hang
muc nhu md, try, ddm chi, lan can... mdi hang muc g0M  Hinh 12. Mé hinh bin miit cAu.
nhiéu cong tac khic nhau, ing vi mdi cong tac s& co khdi

N
’ I3 \ \ A c A
lugong tuong g dé hoan thanh viéc thi cong [8]. A B c D E [ ¢ ]
Parition Bar Diameter _ MINIVUM LENGTH MAXIVUM LENGTH_Total Bar Length Count Mass |
\ ‘ ‘ ‘
A1y A A, A / s A \ ,
Mo hinh tru cau du‘o‘c bo tri cot thep chi tiét va dua cac Ba 4 mm 1700 mm 1700 mm 2433600 mm 208 2939.30 kg
R K s N RN ., R , , Bib 4 mm 9315 mm 9815 mm 510380 mm 5 61644 kg
thong tin phi hinh hoc vao trong mo hinh, giup viéc boc tach s A 9266 mm 9255 mm #7260 @ 61275
‘. ~ 823 % mm 1766 735 mm 5366963 mm 504 711815 kg
khoi ]u‘o’ng tro nén dé d;‘lng (hinh 10 va hinh 11 ) ) 55 4735 mm 7% mm 7096 mm 506 3893 84 kg
v B3 20 mm 489 mm 1489 mm 11909 mm [ 2935 kg
B3b 20mm 515 mm 5037 mm 2428255 mm 103 5985 41 kg
- - Bia 20 mm 3947 mm 3947 mm 793280 mm 201 1966.36 kg
N ’ Bib 3 mm 65 TiGEd mm 8617 mm i T4 kg
Bio 20 mm 2865 mm 2865 mm 11462 mm i 2825 kg
B5a 4 mm 11700 mm 11700 mm 2261500 mm 195 275660 kg
B5b 4 mm 9315 mm 9815 mm 412230 mm I 49788 kg
B6c 14 mm 266 mm 9265 mm 518280 mm £ 626,99 kg
B5d 72 mm &7 535 mm 35768 mm B 5754 kg
B6a 18 mm 1439 mm 1439 mm 578417 mm 102 1184785 kg
B6b 18 mm 1880 mm 1860 mm 755933 mm 02 1509.27 kg
B7a 2 mm 224 mm 280 mm 77304 mm 300 8860 kg
&7b 2 mm 326 mm 326 mm 290508 mm 892 26779 kg
B7e 72 mm 06 mm 456 mm 3727 mm Pl 57 56kg
B7d 2 mm 594 mm 500 mm 0113 mm 17 897 kg
G 16 mm 678 mm 676 mm 277991 mm 0 43850 kg
&5 78 mm §38 mm 598 mm 586335 mm Fil 518 g
Hinh 10. M4 hinh try cAu va bb tri cbt thép tru. Hinh 13. Bang khdi lrgng c6t thép ban mit cAu xuit tir Revit.
. )
A | B | c ) [ E | F G | A | B | [ | D | E | F
Parifion | Bar Diameter _: MINIMUM LENGTH | MAXIMUM LENGTH _Tolal Bar Length : Count H Mass. | Famiy Walerial Area Walerial Name Walerial. Volume. Mark Count
B1 32 mm 10850 mm 10850 mm 358050 mm 33 2259 35 kg SI1C nhip bién 23 Steel 000 T BIC 1
Bla 32 mm 7878 mm 8326 mm 262322 mm 34 178150 kg Bifc. nhip bién 47 Eoncrets G35 BT SR Biic i
83 25mm 4850 mm 4850 mm 354050 mm 73 352 58kg Bii¢ giua iru va nhip 308 m Sicel 530 B¢ i
B3 18 mm 5185 mm 5185 mm 82957 mm 18 13087 kg BIC giua iru va nhip 285 mF Concrete C35 95 88 BIC 1
B4 18 mm 1549 mm 1549 mm 102218 mm B8 161.25 kg BIC nhip bign 523 mE Sieel 0.00 BMC 1
s 20 mm 10850 mm 10850 mm 355050 mm 3 56256 kg EIC nhip bign 457 Concrate €35 18158 Bl i
:g ?g :: :ﬁ;gnm:m :ﬁ;g;":m ?;‘;2;3 :: :; ﬁ g :g BIC giua fru va nhip 208 Steel 000w BIC 1
a e R e g i e BIC giua tru va nhip 288 Concrete €35 05 68 m BiC i
g e o P i o eiiria BIC giua tru va nhip 2 304 Sieel 0.00 ¢ BiC i
= 2 s S i e e BIC giua tru va nhip 2 200 Concrete €35 05 68 m BiC i
E T T T Pl g BTy BIC giua tru va nhip 2 208 Sieel 0.00 ¢ BiC i
s P P e 534w Sa “Tre asky BIC giua tru va nhip 2 208 Concrete €35 0564 m BiC i
B & 84 T T84 T 5568 i ‘368 kg BIC giua nhip 378 Sieel 0.00 ¢ BiC i
e 5 TEEF EEEF F50E8 iE S BIC giua nhip 349 Concrete €35 115,14 M BiC i
TEb 38 mm 3231 mm 551 mm 18338 mm i 15503 kg BMC giua nhip1 376 M Steel 0.00 ¢ BMC 1
TEC 25 mm 3831 mm 3631 mm 11338 mm i 562 kg BIC giua nnip’ 349 Concrete €35 115,14 M BiC i
Tea 20 mm 811 mm 5143 mm S25E4 mm 35 2554 kg BIC giua nhip2 377w Sieel 0.00 BiC i
T6b. 30 mm 5144 mm 144 mm 68505 mm 55 18810 kg BIC giua nhip2 350 R Concrete C35 115.46 mF BMC 1
N 2 I X . J O . . - £ 2 g A N A £, .
Hinh 11. Bang khoi lugng cot thép tru xuat tir Revit. Hinh 14. Bang khoi lwgng ban mit cau toan cau xuat tir Revit.
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Mo phong 3D

Mb hinh ciu dwgc nhap vao phin mém mé phong 3D
v6i thiét ké truc quan dé phan tich hiéu tmg hinh dnh ma
khong phai xay dung lai mo hinh. Két xuat thyc té cao ciing
nhu hiéu Gmg dic biét giup cho ngudi thiét thé dé dang thiét
ké va chu dau tu thiy dugc du 4n sau khi hoan thién. Vi
cong nghé nay, viéc phan tich luu lugng giao thong cling
nhu viéc cung cip cac thong tin phuc vu quan 1y giao thong
trong pham vi cong trinh tr nén dé dang (hinh 15) [11, 12].

Hinh 15. M6 phéng giao thong nut giao tai nga tw 550, tinh Binh
Duong.

Két luan

Viéc tmg dung BIM 1dp mé hinh thong tin ciu vugt dim
hop thép nga tu 550, tinh Binh Duong, dac biét trong giai
doan thiét ké k¥ thuat thi cong (LOD 350) di gitip cac ki
sur c6 thé hoan thanh thiét k&, mo phong va quan 1y thong
tin trong cac giai doan ctia du an. Ngoai ra, BIM con giup
cho cac don vi quan 1y ¢6 cai nhin tryc quan vé cong trinh,
v6i cach tiép can BIM nhu vay gitip cic nhom thiét ké co
thé chinh stra trong giai doan thiét ké so bo hodc thiét ké
ky thuat ma khong phai bit diu cong viée lai tir dau. Két
qua trién khai thuc té tai cau vuot 550, tinh Binh Duong da
chuing minh tinh kha thi cua viéc tng dung BIM trong linh
vuc giao théng van tai, gop phan vao viéc ap dung rong rai
BIM trong céc dy an cAu tai Viét Nam.
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