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TOM TAT: Bai bao trinh bay ng dung cong nghé BIM cho cong trinh giao thong, ap dung Civil 3D cho viéc thiét ké
duong: ban do dia hinh, binh d9, tric doc, trac ngang va cong tac tinh toan khéi luong so vai cac phan mém trudc.

TU KHOA: Cong nghé BIM giao thong, So sanh Civil 3D véi Nova TDN, ADS

ABSTRACT: The article presents the application of BIM for infrastructure, applying Civil 3D to the design of basic road:
Map aerial, Alignment, Profile, Assembly, Corridor and Compute materials.

KEYWORDS: Traffic BIM technology, compare Civil 3D with Nova, ADS

1. GIOI THIEU

Cuoc Cach mang cong nghiép 4.0 chuyen ddi sb mang
lai nhiéu loi ich kinh té va ky thuat gop phan gia tang hiéu
qua, thoi gian hoan thanh cong viéc cho nghiéu nganh nghe
trong d6 cac phin mém xay dung cling duoc phat trién
manh m& phi hop xu thé cua thé gisi. Cap nhat céng nghé
BIM giao thong: dua ra dugc md hinh 3D thng nhat day
du thong tin dé tit ca cac bén: chu dau tu, thiét ké, thi cong,
giam sat, quan ly dy an... c6 thé trao dbi thdng tin va van
hanh céng trinh tét tir khau khao sat 1én y tuong dén khi
cbng trinh dugc thi cdng ban giao va van hanh sau nay.

Noi dung cua bai bao vé cong nghé BIM cho cdng trinh
giao thong, phan tich wu va nhuoc diém cua Civil 3D thugc
hé théng cong nghé BIM so véi phan mém thiét ké duong
trude dé thay duoc diém tét ma Civil 3D mang lai ciing nhur
chi ra han ché cuia n6 dé c6 thé nang cap, phat trién phu hop
v6i Viét Nam. Céc thanh phan chinh cua viéc thiét ké tuyén
duong: ban dd dia hinh, binh dd, tric doc, tric ngang, tinh
toan khéi luong s& dugc phan tich chinh trong bai b4o nay.
2. NOI DUNG
2.1 Cdng nghé BIM cho giao théng

Ngay 2/4/2021, Bo truong Bo Xay dung ra quyét dinh sé
348 Cong bé Hudng dan chung 4p dung md hinh thdng tin
cdng trinh (BIM). M6 hinh BIM dugc dua vao theo trinh tu
déu tu xay dung duoc thé hién hinh 1,2. Cac hinh tiép theo
tir hinh 3 dén hinh 7 thé hién nhém giai phap BIM cho cong
trinh giao thong ciing nhu lgi ich va tién trinh phét trién
BIM cho dén hién tai va tuong lai.
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Hinh 1. Ap dung BIM trong qué trinh dau tw xdy dung. [5]
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Hinh 2. Tién trinh téng quét viéc &p dung BIM. [6]
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Hinh 3. Nhém giai phap BIM cho cong trinh giao thdng. [10]

Hinh 4. Dy &n thanh phd 3D thong minh Singapore. [9]

Received: 17, 06, 2021
Accepted: 06, 12, 2021
Corresponding: L& Hiru Tho
Email: huutho@Ihu.edu.vn

JSLHU, Issue 13, December 2021


mailto:huutho@lhu.edu.vn

Ung dung cdng nghé Bim cho cdng trinh giao thong va gidi phap thiét ké dirong bang phan mém 3D Civil

Hinh 5. Tryc quan mo hinh.
M hinh BIM véi ’nén, tang dir liéu chung'dé dang phat
hién xung dot, 161 thict ke thi cong, quan Iy tien d¢ thi cong
4D... quan ly t6t van hanh c6ng trinh.

Hinh 6. Quan Iy tién d¢ 4D: mau xanh (diing tién dg), mau do
(chdm tién d3). [11]
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Hinh 7. Mite d¢ phét trién BIM. [12]

2.2 Khio sat dwdng 6 t6 phuc vu cho viéc chuén bi dau
tw va thyc hién dau tw cac dw an xay dwng dwong [7],

(3]

Theo quy trinh khao sat duong 6 t6: thu thap nhiing tai
liéu dé xac dinh sy can thiét phai dau tur cong trinh, d& xuét
giai phép thiét ké hop 1y dé phuc vu cho viéc thiét ké ban vé
thi cong sau nay. Phan mém thiét ké duong Nova TDN cua
hang Hai Hoa véi cl phép tiéng Viét dé sir dung duoc viét
trén nén Autocad R14, AutoCAD 2000 roi AutoCAD 2005.
Thay d6i dé khong con 15i thoi dé bt kip xu huéng BIM ho
da viét lai Nova TDN chay trén nén Civil 3D van tich hop
cac loi ich cua cac phién ban cii. Nova TDN 2017 Road
trén nén Civil 3D.

Bidng 1. Nhgp s6 ligu khdo sat cho Nova TDN, ADS va Civil 3D.

Cach nhap dir
liéu khao sat

Nova TDN, ADS...

Civil 3D

Nhap sb ligu tir

Tir file d6 dang Cad hoic
file gidy dugc phin mém
dinh nghia ddng mic
(DNDM) dé phan mém

Create Surface
< Contour Add

binh dd dwong hiéu cao do sau d6 duing < Object
ddng mikc Iénh ludi tam giac (LTG)  Viewer

dé noi suy binh cao do

toan bo bé mat dia hinh

Tap hop céc diém co toa

do XY ta cép nhap cao Ning cao d6

d(f)ﬂ dé phan mém hiéu c@c Movge Text fo

diém d6: chuyén doi Elevation <
Nhapsé ligutir ~ AutoCAD TEXT thanh - o oo
file Autocad TIN (CVAT), sau d6 tao  _ Drawing
Text Iudi tam giac (LTG) dé Object

noi suy cao do toan bo bé
mat dia hinh

C6 céc cot hién thi tuy
loai may khao sat: Tao

Import Points
< Point Group
Properties <

diém do tr tap TXT Point label
(DTXT) chon tép va mo  style, TIN
NV sau d6 cling tao ludi tam  surface dé tao
Nhapso ligutr  oiac (LTG) dé noi suy bé mat dia
file TXT cao d6 toan bo bé mat dia  hinh, Object
hinh Viewer dé
nhin 3D toan
b6 mé hinh
o A A s Thyc hién dé
Ellt;ipNS_?giu At\lI{lD Nhap s6 liéu theo tuyén ﬁangvgfll_d ':I'Ch
R op V3Too
Nhap sé ligu Nhap diém do theo tram dThuc hién de
. . ang nho tich
theo tram may may (DTM) hop V3Tool

Ngoai ra, Civil 3D két hop phan mém Infraworks lay dir
liéu khao sét trén ban db 1én phuong an thiét ké co so ha
tang vuot troi tao ra md hinh 3D cho viéc hinh dung va lap
ké hoach dy &n tir cac ngudn dir lisu mé nho cong cu
Model Builder dugc thé hién & Hinh 8.

1 Model Builder

Model Name

This model will be based on

Tan Binh

‘Vung hinh chi¥ nhat khu
| Binh Hoa

vire khio sit va thiét ké

Thanh HoI

Hinh 8. Cong cu Model Buider (tu dgng tdi vé bé md dja hinh,
anh nén cho mé hinh du &n).

Phan mém tich hop dix liéu hd trg Import kha nhiéu dinh
dang dir liéu 2D, 3D, Map, GIS... Ngudi dung cé thé
Import di liéu vao dang vi tri theo hé toa d6 dia ly hoac tuy
chon vi tri bang cach pick trén mé hinh. Sir dung thich hop
trong giai doan d& xuat phwong an, thiét ké co s, quy
hoach téng thé nhanh chéng. Giai doan thiét ké chi tiét co
thé xuét dit liéu duong sang Civil 3D, dit liéu ciu, ham
sang Revit tng véi kinh tuyén truc cua vi tri khao sét thiét
ké tai toa 6 québc gia Viét Nam.
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2.3 Binh dd, tric doc, trac ngang tuyén duong

Mot sb tinh niang wu viét caa Civil vai binh dd, tric doc,

tréc ngang dong bo: thay déi’ duong do tréc doc hodc thay
doi bé rong mat duong thi trac ngang thiét ké ty dong thay

d6i theo khong can phai thiét ké lai tric ngang, dong thoi
khdi luong ciing tu dong cap nhat. Tinh toan khdi luong
chinh xéac khong can phai lap cong thirc, thiét ké thoat nudc
mang ludi wu viét, thiét ké t6 chuc giao thong nhanh chéng
va 6 thé xuét sang md hinh 3D.

Bing 2. So sanh cdc tinh ndng vé dia hinh.

Céc tinh

Nova TDN,

nang ADS ... Civil 3D
Dit lidu xa Infrawork dang dit liéu Str
e Yy Kém dung Viét Nam va thé
dung dia hinh
_ gidi
dungmo b ChIXaYdug  Xay dung v quan 1 tt
S e s dugc 1 md hinh  nhiéu mé hinh
dja hinh ﬂ
Tiéu chuin Theo AASHTO va c6 thé
Wby Kém xay dung theo TCVN mgi
thiét ke nhat
Pia chét trén Khéng hiéu ] 2
TDVaTN theo VN €0, tam on

ngang, béc tach khdi lwong tu dong cho thiy su uu diém
khi 4p dung BIM giao thong. Bang 5 bén dudi cho ta thay
15 hon nira vé sy két ndi 1am viéc nhom cia cong nghé BIM
giao thong. Bing 4. So sanh céc tinh nang vé boc tach khoi

luong.
Cac tinh ning Nova TDN Civil 3D
Béc tach khoi Pat 95% nhu cau
lwong va xuét thuc té Dat

bang biéu

Tinh khéi lweng

Tinh khéi lugng tir viée x4c dinh dién tich
cac dbi twong khac nhau trén mot tric
ngang

Nova c6 kha ning dinh nghia cic dbi
tuong tric ngang nhu: mat xe chay, 18, dai
phan cach, taluy rdi tinh dién tich céac
viing dua vao diém giao cit va vudng géc
gitra chiing va duong ty nhién.

Civil 3D du vao cac bé& mat tu nhién, bé
mét Top, Datum...

Bdng 3. So sanh cdc tinh nang chinh cua tuyén: binh do, tric
doc, trac ngang.

Cac tinh niing

Nova TDN

Civil 3D

Vach tuyén
trén binh do

Coc trén
tuyen

Tréc doc tw
nhién. Bang
TDTN

Thiét ké triic
doc

Tric ngang
tw nhién

Thiét ké TN
va kha ning
hi¢u chinh

Céc thanh phan roi
rac, don gian trong
bé tri siéu cao va
mao rong bung theo
TCVN

Coc dé lay cao do
tu nhién xay dung
trac doc

Céc vi tri thay dbi
tric doc ty nhién
Iéy theo cao do noi
suy tai vi tri ting
coC

Chi xay duyng dugc
tric doc trén mot
md hinh

Kém, nguoi dung
te kiém soat theo
tidu chuin ma
khéng c6 su hd tro
nao tr chuong trinh
Dat, c6 kha ning
hiéu chinh trac
ngang tu nhién dé
cap nhat nguoc lai
md hinh dia chat

Dang mat cit kém

Hiéu chinh thiét ké
tric ngang sau thiét
ké nhanh va d& hiéu

Két noi cdc thanh phan,
xay dung dwoc nhidu
tuyén, hoi kho khin khi
bé tri siéu cao va mo rong
bung, kiém soat tbt theo
TCTK

Coc trong Civil khong
mang tinh chét xay dung
TD ma chi dé xuit TN.
Khéng c6 kha nang chén
coc tryc tiép trén tric doc
nhu Nova

TDTN caa tuyén thé hién
duoc trén nhiéu md hinh
khac nhau.

Cac diém thay ddi cao do
TDTN duoc ldy khi tuyén
giao cit vé6i canh cua luéi
tam giac. Chinh xac theo
thuc té

Bang thé hien TD khé
lam dat theo TCVN

Tét, ¢ kha nang kiém
soat theo TCTK

Civil 3D cung cdp cong
cu Assembly va
Subassembly  Composer
thé hién duoc nhidu loai
mit cit ngang phuc tap
C6 kha nang thiét ké bét
ki dang MCN nao, ké ca
duong sit va ham.

Hiéu chinh TKTN sau
thiét ké 1a duoc nhung rit
rac rdi va mét thoi gian.

2.4 Khéi lwgng dao dip cua tuyén dwong [2], [4]

Céc két qua so sanh tir bang 1 dén bang 4 vé viéc nhap sé
liéu khao sat, dia hinh, cac tinh ning cua tric doc, trac

2.5 Uu diém Cong nghé BIM giao thong: [1], [3]

Thuan theo 18 ty nhién, thiét ké truc tiép, chinh sira trén moi
truong 3D tryc quan dé chinh sira tao ra mé hinh thong nhét
pht hop véi tu duy logic, cac ban vé 2D sé& dugc trich xuat
tr mo hinh 3D thdng nhét. Bing 5. Loi ich bg gidi phap BIM

giao théng.

Loi ich

B9 giai phap BIM giao théng

1) Tich hep
diy di cac
wng dung
cho du an
ha tang

2) Cap nhat
cong nghé
the gidi so

3) Lién két
thong nhat

4) Tim I6i
va xir ly va
cham tir khi
thiét ké mo
hinh

5) M6 hinh
3D, Video
truc quan
dé hiéu

6) Kha niing
lam viéc
nhém tuyét
Vo

Tat cd trong mot: Civil 3D la phan mem chuyén ve
thiét ké ha ting bao gdm céac phan: san nen, cap
thoat nudc, giao théng. Tt ca cac module v& san
nén, cap thoat nudc va giao thong duoc lién két voi
nhau. Vi vay day la mot giai phép toan dién cho ban
khi thiét ké ha tang.

Trién khai quy trinh du &n d& dang hon: sau khi lén
phuong an thiét ké véi Infarawork 360, c6 thé
chuyén dix liéu truc tiép sang Civil 3D phyc vu thiét
ké chi tiét. Ngoai ra, dir liéu tir Civil 3D c6 thé
chuyén tryc tiép sang Navisworks Manage phuc vu
tong hop md hinh dy n, kiém tra xung dot, phan
tich tién do, chi phi. Dong thoi ciing tir dif ligu trén
Civil 3D c6 thé chuyen tryc tiép sang 3DS Max
giGp 1én mo hinh trinh dién dy an tryc quan hon.
Tiét kiém thoi gian, cong stc va giam thiéu I1i phat
sinh: trong Civil 3D tit ca cac thanh phan trong du
an nhu binh d9, tric doc, tric ngang, nhan, bang
biéu, bé mat, khéi luong... déu dugc lién két va tu
dong cap nhat. Vi vay mdi khi c6 mét trong céc
thanh phin c6 sy thay ddi thi viéc ban phai lam chi
12 dé phan mém tu dong cap nhat tat ca cac thanh
phan khac.

Nang cao chit lugng ciing nhu giam thiéu chi phi
cho du an: véi kha nang tao m6 hinh 3D cho du an
ban dang trién khai, ban c6 thé quan sét dy an cua
minh trong khéng gian 3D va ty d6 c6 hiéu chinh
can thiét. Tai sao ban phai doi khi du an minh hoan
thanh méi phat hién duoc nhiing bit hop 1y trong db
an thiét ké cua ban. Hay dé Civil 3D lam diéu d6
cho ban.

Viéc thiét ké 3D gitip d& dang chon dwogc phuong 4n
thiét k& t6i wu nhit ¢am bao tiéu chuin k§ thuat,
Xuét video béo céo hoi ddng 1 céch truc quan, sinh
dong.

H& tro 1am viéc theo nhém: trong mot du &n ha ting
thuong gdm nhiéu bo phan thiét ké cho cac hang
muc du &n. Civil 3D hd tro chia s¢, trao ddi di liéu
gitta cac nhom thiét ké vai cong cu Data Shortcuts
gilp dir liéu dwoc ddng bo va cap nhat giira cac bo
phan.
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2.6 Ung dung cong nghé BIM (Infrawork, Civil 3D, Hinh12. Trdc doc tuyén duong.
3DSMax vao cong trinh dwong dw kién theo quy hoach
Cac hinh tir hinh 9 den hinh 16 thé hi¢n tur khau 1én y
tuong den chi tiet tuyén duong thict ke theo quy hoach tai Hinh13. So dé thé hign ap tur dong dé déc siéu cao.
xa Binh Hoa, huyén Vinh Ctu, tinh Bong Nai.
[ ; L —— _ﬂn_
"‘gi! " =
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" —‘{!!. _ ﬂb

v XA B]NH HDA HUYEN VINH CUU - TINH DONG NAI LU
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i 3 : 2 . /> f_ e /|
N X< 7‘ @ e 5 ﬁ e
.Tuye,] duon kidn xéy dung =~ ‘“ yq@j:i | -

7"7’)'.7 LUC/W "'fw\‘? l;xlllvlll:.-

N‘\T 7 o ONT ) ) H‘Inhl4: Chitc nang Viewport c6 thé chon khung nhin d@é xem

Hinh 9. Ban do quy hoach dén nam 2030 tuyen duong du kién théng so binh do, trac doc, trac ngang cua mgt coc chi tiet.
xay dung xd Binh Hoa, H. Vinh Cvuu, T. Pong Nai. [12]

~ 3
A i <
BAN PO QUY HOACH SU DUNG PAT PEN NAM 2030
C
]

o

Bang téng hop khéi Tugng dao dép
Ly winh Dién tich ddp | Dién tich dao | KL ddp | KL dao | Tdng KL dip cong don | Tong KL dio cong dén
1+100.00 | 67.91 0.00 1503.20 | 0.00 20349.73 802359
1+120.00 | 52.14 0.01 120052 | 0.10 21550.25 8023.70
1+140.00 | 36.14 0.00 882.83 | 015 22433.09 802385
1+160.00 | 24.98 0.00 61116 | 007 | 2304424 8023.92
1+180.00 | 20.76 0.00 457.35 | 002 | 2350159 8023.94
1420000 | 12,90 0.00 336.54 | 0.00 23838.14 8023.94
1+220.00 | 476 0.08 176.52 | 081 24014.65 8024.75
1+240,00 | 12,24 0.00 16993 | 083 |2418458 802558
1+260.00 | 23.28 0.00 35519 |002 |[2453976 802561
1+280.00 | 15.41 0.01 38688 | 007 | 24926.64 802568
1+300.00 | 9.27 0.00 246.73 | 007 | 25173.36 8025.79
1+320.00 | 433 013 13593 |1.26 | 2530930 8027.00
1+340,00 | B.44 0.00 12765 | 126 | 2543695 202826
1+360.00 | 5.02 012 13458 | 118 2557153 8029.44
1+380.00 | 1.42 285 6442 |2964 |2563595 8059.08
1+400.00 | 0.00 1345 1425 | 162.99 | 25650.20 8222.07
1+402,60 | 0.00 103.10 0.00 151,47 | 25650.21 837354

Hinh 15. Civil 3D tir déng béc tach khai liwong chi tiét theo
L nguoi dung.

Hinh10. Si dung phan mém Infraworks so bg lén y tuwong -

phirong dn tuyén va trinh dién phicong dn thiét ké.

i« : _Hinh 16. 3DSMAX trai nghiém l4i xe truc tiép trén tuyeén thiét
Hinh11. Chitc ndng Gelocation truc quan thdy dieoc tuyén thiét ke tir d6 cam nhdn duroc sai Sét trof]_g qua trinh thiet ke chinh siza
ké trén ban do vé tinh thue dia. kip thoi.

3. KET LUAN

Cong ngh¢ BIM giao thdng voi viéc tich hop s6 dua
nhiéu thong tin dir liéu dé dang q'uénrly van hanh kiém tra
= = o - giam sat cong trinh tr khau thiet ke den nghiém thu su
N N N NN NN NN NN NNEEENN dung- Civil 3D Chi tiét Céc yéu t6 Chl’nh Cﬁa tuyén dudng:
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Khao sét, binh dd, tric doc, tric ngang duoc tryc quan hod
trong mot mé hinh 3D théng minh duy nhét, d& dang thay
d6i diéu chinh mot cach dong bo gidp cho giam thiéu khoi
lwong va viéc biéu didn cong trinh truc quan dé hiéu.

Kién nghi can tng dung cong nghé BIM: Infrawork va
Civil 3D vao cong trinh giao thdng gép phan phat trién
cdng nghé xay dung, quan ly tt vé thiét ké, thi cong, quan
ly du &n va van hanh cbng trinh sau nay.

4, CAM ON

Dé thyc hién va hoan thanh bai bao nghién cau khoa hoc
nay, t6i da nhan duoc sy hd tro kinh phi, gitp d& cling nhu
quan tdm, dong vién tir Ban Gidm hiéu Trudng DPai hoc Lac
Hong, Trung tam Nghién ctu Khoa hoc va Ung dung va
Khoa Ky thuat Cong trinh. Bai bdo nghién ciru khoa hoc
nay cling dugc hoan thanh dya trén sy tham khao, hoc tap
kinh nghiém tir cac két qua nghién ciru lién quan, cac sach,
bao chuyén nganh cua nhiéu tac gia & cac truong dai hoc,
c4c té chuc nghién ctru. Toi xin chan thanh cam on.

5. TAI LIEU THAM KHAO

[1] Lé Hoai Nam, Vi Thi Kim Dung, Hoang Véan Giang, Dinh
Nho Cang. Bim cho cic céng trinh ha ting k¥ thudt ¢ Viét
Nam: thuc trang, rao can tng dung va gidi phap. Tap chi Khoa
hoc cong nghé. 2018

[2] Dang Thi Héng Duyén, Nguyén Vin Tam, Ngo Vin Yén, L&
Thi Hoai An. Ung dung Bim vao viéc do béc khéi lwong: bai

hoc kinh nghiém tir mot s6 nudc trén thé gidi. Tap chi Khoa
hoc cong nghé. 2018

[3] Khic Bing Tung, Dinh Nho Cang. Ung dung cong nghé chup
khong anh cén tham cung cip thong tin cho mé hinh BIM cia
du 4n ha ting va giao thong. Tap chi Khoa hoc céng nghé.
2018

[4] Jones S.A., Laquidara-Carr D. The business value of BIM for
infrastructure in SmartMarket Report, Dodge Data &
Analytics. 2017

[5] QP 347/QD-BXD (2021), Quyét dinh Cong b Hudng dan chi
tiét 4p dung Mo hinh théng tin cong trinh (BIM) ddi voi cong
trinh dén dung va cong trinh ha tang k¥ thuat db thi.

[6] QP 348/QD-BXD (2021), Quyét dinh Céng bé Hudng dan
chung &p dung M6 hinh thong tin cong trinh (BIM).

[7]1 QP 5338/QB-TCBBVN (2020), Quyét dinh V& viéc cong bd
Tiéu chuén co s& dudng 6 t6 tiéu chudn khao sat.

[8] TCVN4054:2005. Tiéu chuén thiét k& duong 6 t6.

[9] http://bimhu.vn/singapore-du-an-thanh-pho-3d-thong-minh-
bim-hu-2/

[10] https://bim.edu.vn/bo-giai-phap-bim-cho-du-an-giao-
thong.html

[11] htpps://hsdvn.com.vn/ung-dung-cua-bim-trong-cac-du-an-ha-
tang-giao-thong-nid58055.html

[12] htpps://harmony-at.com/vi/blog-cong-nghe-trong-xay-
dung/muc-do-phat-trien-bim/

[13] htpps://quyhoach.gov.vn/vn/quyhoach/4176/v-v-phe-duyet-
quy-hoach-xay-dung-vung-huyen-vinh-cuu-den-nam-2030-va-
tam-nhin-den-nam-2050-aspx

JSLHU, Issue 13, December 2021



