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THONG TIN BAI BAO TOM TAT
Ngay nhan: 16/02/2025 Bai bao dugc thuc hién véi muc dich phd bién tng dung phan mém cho ky su
i o duong bo Viét Nam. Qiﬁp cho‘ki su, sinh vién chu dong trong viéc :[héy duoc
Ngay hoan thi¢n:  21/04/2025 nhiing wu va nhuoc diém cta phan mém Autodesk InfraWorks trong thict ke, nang
Ngdy chép nhan:  22/04/2025 cao duqci st dung cong nghé IISIM t.r;ong giao Fhéng ﬂgiﬁvp cho céng,trinh thi?t kAé
dugc thiét thyc, truc quan, chira nhi€u thong tin, kha nang tuong tac chia s¢ mo
Ngay ding: 15/09/2025 hinh, d¢ dang ket noi véi cac phan meém khéc cua Autodesk InfraWorks va dugce
phan tich toi uu hoa thiét ké. Phuong phdp nghién ctru: phén tich cach st dung,
TU KHOA ung dung ctia phan mém Autodesks InfraWorks trong thiét ké duong 6 t6 ap dung

cho 1 cong trinh thiét ké cu thé theo quy hoach dén 2030 xa Binh Hoa, huyén Vinh

Ciru, tinh Dong Nai, tir d6 danh gia nhimg loi ich cua phan rnem mang lai nhu tao

I}UtOdeSk InfraW.orks; R mo hinh 3D truc quan cua tuyen duodng trong boi canh thuc té, gitip danh gia thiét
Ung dung BIM giao thong; ké truée khi trién khai, dé dang lén phuong an va co két qua phéan tich nhanh
Uu diém InfraWorks; chong ciing nhu cac khuyét diém so vdi cac phan mém thiét ké duong trude day
Mo phéng thyc t 3D; nhu dit liéu mat cat ngang dlen hinh con han ché. Tir d6 gitp cho sinh vién, ky su
A i o1 ¢6 duoc cai nhin tong thé vé cac budc thiét ké duong bang ing dung phin mém
Ket noi dir liu. trén dé tir d6 s& c6 duoc lya chon phu hop cho cong viée thiét ké ciia minh sau nay.
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Analyzing the usage and application of Autodesk InfraWorks in road design,

Autodesk InfraWorks; specifically applied to a planned project up to 2030 in Binh Hoa Commune, Vinh
Cuu District, Dong Nai Province. The evaluation highlights the benefits of the
software, such as creating an intuitive 3D model of the road in a real-world context,
InfraWorks advantages; facilitating design assessment before implementation, and allowing for quick
3D realistic simulation; scenario development and analysis. However, limitations, such as restricted typical
cross-section data compared to traditional road design software, are also discussed.

BIM traffic application;

Data connection.
This study provides students and engineers with a comprehensive understanding of

the road design process using this software, helping them make informed choices
for their future design work.
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Mot 56 diém lwu y sir dung phan mém Autodesk Infraworks trong thiét ké dwong 6 t6

1. GIOI THIEU

Trong céac du 4n co s ha tang tmg dung BIM (Building
Information Modeling) c6 sy gia tang dang ké trong cac
nim gan day tir dir liéu cac bai bao khoa hoc Web of
Science, BIM dugc cong nhén la phuong phap sang tao
hang dau trong nganh xay dung [1]. V6i 78 bai bao dugc
xem xét gop phan phét trién thanh phd thong minh, ngay
cang rong tac dong cta BIM trong viéc ting cuodng ra
quyét dinh va quan 1y do thi, thach thirc vé 1ap phap va
quy dinh, thach thtc van hoéa, thir thach vé nang lyc va
dao tao cua nhan sy [2]. BIM va GIS c6 thé duoc két hop
dé tao ra cac nguyén tic hd trg su phat trién va ning cao
hiéu quia cta ching ddi véi thanh phd thong minh, cac
phat hién cho thay bang cich trién khai cac mé hinh thong
tin xdy dung, cdc nha quan ly thanh phé va linh vyc xay
dung c6 thé tang cuong dang ké cong tac quan 1y, dir li¢u
hai chiéu truyén thdng tir ban d6 khong du giai quyét cac
thach thirc quan ly trong xay dung theo chiéu doc, viée
tich hop BIM va GIS c6 thé giai quyét hiéu qua nhirng véan
dé nay trong cac dy an phat trién co sO ha tang ngang va
doc [3]. Phan tich cai thién co s¢ ha ting d6 thi va tinh
bén viing thong qua m6 hinh 3D, InfraWorks tép trung
vao co s6 ha tang cAp vi mo trong khi GIS giai quyét dir
liéu cip vi mo, InfraWorks cho phép mé hinh héa va phan
tich cac dé xuét co s ha tang trong bdi canh, GIS phan
tich thong tin, khong gian bang cach sir dung dit liéu dia
1y va thudc tinh, ddm may diém duoc dang ky va xu Iy
bang phan mém Fare scene, Pinh dang ES7 dugc sir dung
dé Iuu trir va trao d6i dir liéu dam may diém [4,5]

Autodesk InfraWorks 1a mot trong chudi cong nghé
BIM giao thong thiét ké ha tang, cong trinh giao thong,
thiét ké san nén, thiét ké nat giao thong dong mtrc, thiét ké
phuong an cau, thiét ké thoat nude, quan 1y, phéan tich va
thong ké mo hinh mang tinh tryc quan cao, 4p dung
InfraBIM cho hé théng thoat nudec mua thé hién du an
chinh xac, toan dién, it phai lam lai hon, giam 15% thoi
gian thiét ké, 80% thoi gian boc tach khéi luong [6,7]

2.NOI DUNG

Bai bao “Mot s6 diém luu y sir dung phén mém
Autodesk InfraWorks trong thiét ké duong 6 t6” duogc
thyc hién véi nhitng muc ti€u cy thé nhu sau:

- Phan tich chi tiét cac tinh ning ctia phan mém so véi dir
li¢u thuc té cong trinh

- Thiét ké 1 cong trinh cy thé tir dau dén cudi: s6 licu thiét
ké, vach tuyén, thiét ké duong do, thiét ké tric ngang mat
duong, thiét ké két cau 4o dudng, tinh toan va lap bang
khéi lwong dao dap... tir do giup cho sinh vién ky su c6
dugc cai nhin téng thé vé wu nhugc diém cua viéc ap dung
phin mém Autodesk InfraWorks va c6 dinh huéng tiy
chon dé ung dung cho dy an thiét ké ctia minh cho phu
hop [9,10]

Tac gia sir dung cac tai liéu huéng dan sir dung phan
mém InfraWorks c6 sin. Dong thoi sir dung s6 lidu thiét
ké tuyén duong theo quy hoach ctia xi Binh Hoa, huyén
Vinh Ctru, tinh Dong Nai dén nim 2030 dé chay chuong
trinh.

2.1 Dit liéu dja hinh

Khi chua c6 sb 1jéu khao sat dia hi’nh thi st dung céng
cu Model Buider d¢ tao phuong an, d6i vdi du an da co bé

mit dit liéu khao sat do dac thi c6 thé dung New dé tao du
an moi.

WGS84 (World Geodetic System 1984) 1a mdt hé toa
d6 toan cau dugc st dung dé xac dinh vi tri trén bé mat
trai dat. WGS84 1a hé toa do duogc sir dung rong rii nhat
cho cac ing dung toan cau, chang han nhu hé thong dinh
vi toan cau GPS (Global Positioning System), hinh anh vé
tinh va ban d6 Web. LL84 viét tat Latidude/Longitude: Vi
d6/Kinh do.

VN-2000 1a hé toa do quéc gia, dugc ban hanh theo
quyét dinh s6 83/2000/QD-TTg ngay 12/7/2000. Quyét
dinh nay cong nhan hé toa d0 VN2000 1a mot tiéu chuén
chung, bit budc va can phai tuan theo cong tac do dac,
tric dia tai Viét Nam. Hién nay viéc chuyén d6i dé dua vé
toa dd VN2000 d& dang bang cac phin mém chuyén dung.

Anh hién trang cta du 4n _duoc sir dung tir ban dd Bing
Map vi né 1a anh dir liéu mién phi, ~nhung khéng dugc cap
nhat lién tuc ¢ Viét Nam. Ta c6 thé dung phan mém Terra
Incognita sau d6 Iuu file dang ArcView map Tir d6 co thé
dung chirc ning Manage chon Add Data rdi Raster kiéu
toa d6 World-mercator dé dwgc anh hién trang voi chét
luong t6t hon.

InfraWorks hd tro tdt cho viéc trao ddi két ndi va thém
dir liéu vao mo hinh

Bang 1. Cac dinh dang trao déi diF liéu mé hinh.

STT Dinh dang Y nghia

1 3D Model Mo hinh 3D dang .3ds, .dae, .obj, . dxf

2 3D Objects Dir liéu mo hinh 3D AutoCAD

3 2D Overlay ~ Tham chiéu 2D AutoCAD 1én mé hinh

4 givwil}SD Dir li¢u ban vé€ cta Civil 3D

5 IMX Dit liéu bé mat, tim myén, duong do...
6  CtyGML Dit liéu dinh dang ma ngudn mo

7 DGN 3D Dit liéu phan mém Micro Station

8 IFC MO hinh 3D theo dinh dang mo.IFC

9 LandXML Dit liéu bé mat, tuyén, thoat nuéc

10 Point Cloud  Dit liéu d4m may diém

11 Raster Dit liéu anh vé tinh
Dir liéu diém, tuyén, mién khép kin xuét
12 SDF tor AutoCAD Civil 3D
13 SHP Dir lidu diém, tuyén, mién khép kin xuét
tu AutoCAD Civil 3D
14 SQLite Dit liéu mo hinh InfraWorks khac

15 Sketchup Dir liéu mo hinh tir Sketchup
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Ngoai ra ta ¢6 thé d& dang thém céc cong trinh nha cira,
cay coi, song sudi, kénh muong, ao ho, 16p phu bé mit, xe
¢d, ngudi, chidu sang, bién tap xuit anh, phim trinh dién
du an... mot cach truc quan va dé dang.

Hinh 1. Céc mé hinh dit liéu du dn dwgc thé hién truc quan.

2.2 Mit cit ngang dién hinh, binh dé tuyén véi cac yéu
to cong

Bat tén cho tuyén
dircnmg

icomponent > Assembly >
[Ramp Two Lane Shoulder

Creation Method

- Vach .'uyén vai
® Pl Basede— : ché d@g cim dinh

) Hlement Bas d Vach tuyén véi ché
do cam trye tiep
cdnh tuyén thang

Assembly va dogn cong

|companent > Assembly >
shoulder

lcomponent > Assembly >
sidewalk

|Companent > Assemby >

-
<~
=)
i g
<
-

Kich chon mdu mat
cdt tir danh sdch

IComponent > Assembly >
sloped Grass Median

Attributes

«— Tiéu chudn thiét ké

Design Standards
Component » Assembly >
Two Lanes Function Local ~ #— Chite ndng dwcng
Componamt’s Cosom'> Design Speed A00kmh «—  Vin toc thiét ké

Hinh 2. Cdc théng s6 ban ddu ciia du dn.

Véi chtre ning Component Road ta d& dang vach tuyén
mot cach tryc quan va dién cac thong tin ky thuat cta yéu
t6 cong sau khi di tinh toan k¥ cac yéu té ky thuat cua
tuyén duong.

Trén co s md hinh dia hinh ta c6 thé tién hanh vach
cac tuyén khac nhau nhiam chon phuong 4n téi wu hodc
thiét ké nhiéu tuyén ciing mét liic.

Kich chon tim tuyén
trong dudng cong

Curve Radius 251.528m

| Curvelength (L)

Start Station <— Bdn kinh cong

End Station

Advanced Curve Geometry

Degree of Curve (D)
Length of Tangent (T)

Deflection Angle (1)
External Distance (E)

Long Chord (LC)

Spiral In Geometry

Spiral In Type

. Spiral In Length
Start Station

J. End Station

s10m +—Chiéu dai dwong cong chuyén tiép

Avalue 88303 «— Gia tri dwong cong chuyén tiép
Spiral Out Geometry

Spiral Out Type
Spiral Out Length
Start Station

End Station

310m «—Chiéu dai dwong cong chuyén tiép

Avalue 8303 «— Gid tri dwong cong chuyén tiép

Hinh 3. Cdc théng s6 ky thudt ciia cdc dwong cong.

2.3 Thiét ké tric doc, tric ngang

Component > Assembly >
Battered Curd

P . Component > Assembly >
Mt MCN dW0nE__ pour ane undvided

Mdu bé via—» o6 4 lan xe

Component > Assembly >

Mau két cau mgt  Component > Assembly >
Bridge Four Lane Barrier !

— Generic Shape

deimg
. . Component > Assembly > Go ddii pha Component > Assembly >
M MCN - sriage Four Lane Median Mauddiphan | iy
with Sidewalk cédch barrier

Component > Assembly >

Component > Assembly > = . 5
b b Mu lin dudng_ (o

Bridge Four Lane Sidewalk

don
N Component > Assembly > Component > Assembly >
Miu b6 via — cur> Null
Mdu bé via kér __ Component > Assembly > Component > Assembly >
h inh d — Curb & Gutter Ramp One Lane Shoulder
op ranh dan = .
F Mdu MCN mat

Component > Assembly >

= dirmg két hop 1é | Component > Assembly >
M via hé di bo—p rooing weong ket hop e = "

Ramp Two Lane Shoulder

Component > Assembly >

Component » Assembly > FAEE nh
Méiu Ié duong __y snouiger

Four Lane Divided with Raiss
Barrier

Component > Assembly >
Four Lane Divided with
Raised Jersey Barrier & -

Component > Assembly >

Component > Assembly >
s

Mau via hé di bo
e SideWalk

= . . .| Ccomponent > Assembly >
Mau ket cau dai__y) siopea spnait Megian

Four Lane Divided with
Raised Jersey Barrier & Curb - phan cdch BIN
Component > Assembly >

Four Lane Divided with

Sloped Asphalt Median -
Mau MCN duong Component > Assembly >

6 ddi phdn ciach ™7 four Lane Divided with {
Sloped Asphalt Median & - e

Fi P Component > Assembly >
Mau ddi phdn — siopea Grass Meaian

edch tréng cé
Méu MCN dwong Component > Assembly >
Two Lanes

Component > Custom >

Component > Assembly >
B J 0-0-QL

Four Lane Divided with

Sloped Asphalt Median & -
Component > Assembly >

Four Lane Divided with

Component > Assembly >

Four Lane Divided with

Sloped Grass Median & -
Component > Assembly >

Four Lane Divided with Slop
Median & Asphalt Shoulder

Component > Custom »
s
Mau MCN

dudng tiy bién || Component > Custom »
mmmmnmm

Component > Custom »
22

AAAAAAAAANAGR AN LD

Hinh 4. Mt cdit ngang dién hinh c¢é san trong phan mém hé
tro.

InfraWorks cung cép nhiéu mdu tric ngang thu vién
truc quan, ta ¢ thé dé dang thay thé mat cat ngang tuong
ung cho tirng doan 1y trinh cua binh do tuyén duong
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Gitr di
ha x

l Nhdp thang cac

théng 56 tir ban phim

Hinh 5. Trdic doc thé hién dwong den, dwong do, théng sé
duong cong dung

0-+480.000 :

Vi tri mdt cdi ngang thé
hién trén mat bang tuyén

Hinh 6. MGt cdt ngang timg coc theo Iy trinh thé hién

Puong d6 duge dién cac yéu t6 cong sau khi tinh toan
ky thudt twong tng cia cap hang dudng, duong den ty
nhién hién thi trén phan mém. Cic mit cit ngang dudng
dugc thé hién sinh dong tuong mg timg 1y trinh theo binh
do

Céc cao d9 tric ngang s& bam theo cac cao do thiét ké
cua ting phuong an, viée ta thay d6i phuong an duong do
cac mat cat thiét ké trac ngang s€ tu dong thay doi theo
phu hop véi cao d6 ciia phuong an duong do hién hanh.
2.4 Tinh toan va 1ap khoi lwong dao dip

Hinh 7 cho ta thiy InfraWorks cho két qua tinh toan va
thong ké toan bg tuyén mot cach nhanh chong.

Phan mém dé& dang cho phép thé hién duong dong mirc
cua mo hinh thiet ké diém. Dung phdi canh mat duong
thict ké va bé mét ty nhién cung canh quan hién trang, tao
hoat canh.

Bt - tdt lwa chon tinh todn khoi liwong theo IV trinh,

Hang muc

thoat nudc - Cuverts ot Lewgth i

Khoi lwomg hang
muyc cau

Steet

e mazs s o
. e nens s o
Khoi liegng hang s s s o
muyc dirdng  Sidewalk Length im) Area im2) Volume fm3)

Stace ey iy Stone o - 03104 e

Lengehimd Areatnd) [re——

—_— ars .08

o Concrete s

£ Lengih ) Aot Velume )
thong ké hang —— ~ 0w
5  300adel BHNDOC
muc doi twegng D chi sing Count
3D trén tuyén b don
: Gy Farmiure Count
* Fre Hydeent - Red b

Hinh 7. Bing thong ké khoi heong tinh todn cdc hang muc
toan du an

2.5 Ung dung InfraWorks vao cong trinh dwong du
kién theo quy hoach dén 2030 xd Binh Hoa, huyén
Vinh Citu, tinh Pong Nai:

%N@ﬁr?w \
Luj "nhioa }ﬂf&yﬁuﬁm‘g °

BAN DO QUY HOACH SU DUNG DAT BEN NAM 2030
XA BINH HOA - HUYEN VINH CUU - TINH PONG NAI

\)\\ Tuyén dudng du kién xéy dung

N, T T T LUC ot
O W

Hinh 8. Bdn dé quy hoach dén nim 2030 tuyén duong dy kién
xdy dung xd Binh Hoa, H. Vinh Ciu, T. Dong Nai.

B MosetBuide o x

Hinh 9. St dung phéin mém InfraWorks chon khu vuc tuyén
thiét ké.
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Hinh 11. Khai bdo kj thudt yéu t6 cong dirng tuyén thiét ké.

Hinh 12. Mt cdt ngang dién hinh dugc thé hién truc quan.

Ta chon dién tich khu vuc myén thiét ké theo quy hoach
dé vach huéng tuyén trén binh dd véi cac chi tiéu k¥ thuat
thoa man theo tinh toan duong cong bang, dudng cong
dtng, d6 dbc doc, khai bao mat cit ngang dién hinh theo
tiéu chuan cép hang ky thuat duong théa min TCVN
4054-2005 dugc thé hién tir hinh 8 dén hinh 12. Cac loai
mit cit ngang chi tiét cua timg coc trén tuyén dudng dwoc
thé hién & hinh 13 dén hinh 15.

Bang 2. Bang khoi lwong ddao ddp xudt ra tir InfraWorks.

Aspect Ratio

Hinh 14. Mat cdt ngang thé hién bé mat thiét ké va I6p két
cau mdt duong

0+110,000 *

Hinh 15. Mdt cdt ngang thé hién khoi hrong dio ddip
Bang tinh toan khéi lugng dao dép toan bd tuyén duong
duogc tinh toan va thé hién bang chiic nang Earthwork
Quantities hinh 16 bén dudi.

Earthwork Quantities

Tuyén duang Binh Hoa

Station Range:  0+000.000 1+233.652

(¢
Cut 124576074 m3

Fill 94904.875 m3

Net Cut

29671.200 m3

Hinh 16. Cac lya chon tz'rgh toan va ’téng hop khdi lwong dao
dap cua tuyén

Ly trinh Pao Diéntichdao  PiAp  Diéntichdip Dao tichliy BDip tichliy Dao dip hiéu
(m) (m3) (m2) (m3) (m2) (m3) (m3) (m3)
0 0 6.472 0 0 0 0 0
20 135.641 7.092 0 0 135.641 0 135.641
40 137.075 6.615 0 0 272.716 0 272.716
60 151.643 8.549 0 0 424.359 0 424.359
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80 144.764 5.927 0.314
100 84.225 2.495 17.597
120 50.389 2.544 39.431
140 138.18 11.274 22.148
160 450.966 33.822 0

1060 122.715 9.051 13.948
1080 209.679 11.916 0

1100 136.071 1.691 25.597
1120 17.768 0.086 90.681
1140 0.863 0 172.875
1160 1.032 0.103 158.336
1180 24.981 2.395 65.505
1200 63.338 3.939 21.436
1220 42.884 0.349 52.616

0.031 569.124 0314 568.81
1.728 653.348 17.911 635.437

2.215 703.738 57.342 646.396
0 841.917 79.49 762.427
0 1292.883 79.49 1213.393
0 124079.5 94317.83 29761.63
0 124289.1 94317.83 29971.31
2.56 1244252 94343.43 30081.78
6.508 124443 94434.11 30008.87
10.779 124443.8 94606.98 29836.86
5.055 124444.9 94765.32 29679.55
1.496 124469.9 94830.82 29639.03
0.648 124533.2 94852.26 29680.93
4.614 124576.1 94904.88 29671.2

Bang khéi luong dao dép toan bd tuyén dudng dugc
xuit ra theo timg coc v6i chi tiét dién tich dao, dién tich
dép, khéi lwong dao, khdi lugng dép theo ting coc, khdi
luong dao dép tich liiy toan bd tuyén dudng dwoc tinh
toan nhanh chong. InfraWorks hd tro tdi wu hoa thiét ké
va tinh toan khéi lugng cho toan du an giup dua ra két
luan vé ky thuat va kinh té can nhic lya chon phuong an
dé trién khai.

3. KET LUAN

Viéc sir dung phan mém Autodesk InfraWorks trong
thiét ké duong c6 thé giai quyét duoc gan hét cac nhiém
vu trong thiét ké: binh do, tric doc, tric ngang, khéi luong
dao ddp rat nhanh chong va truc quan. Su lién két trong
moé hinh dugc thay dbi ddng bo linh hoat khi ta thay ddi
mot trong cac yéu tb ki thuat cua duong.

Autodesk InfraWorks mang den giai phap linh hoat cho
viéc lya chon phuong an tuyén, tao phdi canh dong va
bién tap phim véi cic mau mit cat ngang tiéu chuan sin
c6, giup toi wu héa qua trinh ra quyet dinh so bg. Tuy
nhién, dé dat dugc mirc do chi tiét va chuyén sau trong
thiét ké, nguoi thiét ké can két hop s dung Autodesk
Civil 3D cing voi InfraWorks nham t6i wu hoa toan b
quy trinh va nang cao d6 chinh xac ky thuat. Vi vai tro 1a
cong cu duoc ua chudng trong nganh xdy dung cau dudng
tai Viét Nam, Autodesk InfraWorks khong chi h6 tro hidu
qua cho cac k¥ su trong cong tac thiét ké ma con gop phan
quan trong trong dao tao sinh vién, giap ho tu chu héa quy
trinh thiét ké va timg dung cong nghé BIM vao thyc tién
cac dy 4n ha ting.

4. LOI CAM ON

Xin cam on Truong Pai hoc Lac Héng da tao diéu kién,
hd tro kinh phi va phong thi nghiém dé thyuc hién d& tai co
s&, ma s6 LHU-RF-TE.... Cam on Ban Bién tap va phan
bién tap chi Khoa hoc Lac Hong da gop ¥ cho bai béo nay.
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