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Chwong 1. Civil 3D dung dé 1am gi — Chaprer 1. What Civil 3D is for

Civil 3D 1a phan mém thiét ké ha ting ctia Autodesk, chay trén nén AutoCAD. N6 dyng
bé mat dia hinh tir sd liéu khéo sat, vach tuyén, lap tric doc trac ngang, dung mo hinh
tuyén duong ba chiéu, tinh khéi lwong dao dip va xuit ra bo hd so ban vé.

Civil 3D is Autodesk's infrastructure design software, running on the AutoCAD engine. It builds
terrain surfaces from survey data, lays out alignments, produces profiles and cross sections,
models the road corridor in three dimensions, computes earthwork quantities and issues the
drawing set.

1.1. Civil 3D khac AutoCAD thuén & chd nao — How Civil 3D differs from plain
AutoCAD

V& tuyén bang AutoCAD la v& mot duong polyline. Stra dudng d6 thi tric doc vé tay van
nguyén, bang khéi luong van nguyén, va ngudi ki su phai nhd ma sira ting thi. Ve
tuyén bé‘tng Civil 3D 1a tao mét d6i tuong tuyén; stra no thi tric doc, trac ngang, corridor
va bang khdi lugng cép nhat theo.

Drawing an alignment in AutoCAD produces a polyline. Edit it and the hand-drawn profile stays
as it was, the quantity table stays as it was, and the engineer must remember to correct each one.

In Civil 3D the alignment is an object, edit it and the profiles, sections, corridor and quantity
tables follow.

Cong viée AutoCAD thuén
. Civil 3D
Task Plain AutoCAD
Dung bé mat dia Bé mit tam giac tur diém, dudng
hinh Khong c6 cong cu déng muec, breakline
Building a terrain No tool for it A TIN surface from points, contours
surface and breaklines
Tric doc theo tuyén V& tay tir bang toa do Sinh tu dong tir bé mit, tu cap nhat
Profile along an Drawn by hand from a coordinate Generated from the surface and self-
alignment table updating
Tinh tay hodc dung cong cu Tinh tir mo6 hinh, cap nhat khi thiét
Khoi lugng dao dip  ngoai ké doi
Earthwork quantities Computed by hand or with an Computed from the model and
external tool updated when the design changes

Stra mot chd, ca day chuyén cap
nhat
One edit updates the whole chain

Stra thiét ké Stra ting ban v& mot
Changing the design Each drawing corrected separately

GHI CHU / NOTE — Civil 3D mé dugc moi tép DWG thuong va dung duoc moi 1énh
AutoCAD. Ngudi dd quen AutoCAD khéng phai hoc lai phan v& co ban.

Civil 3D opens any ordinary DWG and runs every AutoCAD command. Anyone already fluent in
AutoCAD does not have to relearn basic drafting.
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1.2. Nhirng viéc Civil 3D lam dwoc — What Civil 3D covers

Nhom cong viéc

Area of work

N¢i dung

Content

Khao sat

Survey

Dia hinh

Terrain

Tuyén

Alignments

Tric doc va tric
ngang

Profiles and sections
M5 hinh tuyén

Corridor

San nén
Grading

Ha tang k¥ thuat
Utilities

Khdi lugng

Quantities

Ho so
Documentation

Nhap s6 lidu do, quan ly diém, dung duong tir ma ndi
Importing field data, managing points, building linework from codes

Bé mat tam giac, duong dong murc, phan tich d doc va cao do
TIN surfaces, contours, slope and elevation analysis

Vach tuyén, 1y trinh, dudng cong ndm va dudng cong chuyén tiép

Horizontal layout, stationing, curves and transition curves

Trac doc tu nhién va thiét ké, khung tric doc, ct trac ngang hang loat
Existing and design profiles, profile views, batch cross sections

Mat cat ngang dién hinh, corridor, bé mat hoan thi¢n
Assemblies, corridors and finished surfaces

Duong dac trung, san nén theo d6 dbc va cao do dich
Feature lines and grading by slope or target elevation

Mang luéi duong dng tu chay va co ap
Gravity and pressure pipe networks

Pao dip theo tric ngang va theo bé mit, bang vat lidu
Earthwork by section and by surface, material lists

Tao hang loat to ban v€ binh dd va tric doc theo tuyén
Batch production of plan and profile sheets along the alignment

1.3. Ai nén dung Civil 3D — Who Civil 3D is for

Civil 3D hop véi cong viée c6 tuyén va c6 dia hinh: duong giao théng, duong nodi bo
khu d6 thi, san nén mit bﬁng, kénh muong, ha tﬁng ky thuat ng;ﬁm. Cong trinh dan dung
don 1€ khong c6 dia hinh phuc tap thi dung AutoCAD hoac Revit nhanh hon.

Civil 3D suits work that has an alignment and a terrain: roads, estate streets, site levelling,
canals and buried services. A single building with no complex terrain is faster in AutoCAD or
Revit.

CANH BAO / WARNING — Pudng hoc nghé cta Civil 3D dbc hon AutoCAD nhiéu. Phan
16m thoi gian hoc khong nam & 1énh v& ma & viéc hiéu cac ddi tuong lién két voi nhau thé nao
va style diéu khién hién thi ra sao. Dung nira voi — chi v& nét nhu AutoCAD — thi khong
dang cong cai dat.

Civil 3D has a much steeper learning curve than AutoCAD. Most of the learning is not about drawing
commands but about how the objects link together and how styles control the display. Used half-
heartedly, as a drafting tool, it is not worth the installation.

Tai liéu nay dugc bién soan boi ddi ngii ctia website: https://globalmarket.vin
Trang 7



Hudéng dan s dung Civil 3D / Civil 3D User Guide

1.4. Cac loai tép va dir li€u — File types and data

Duoi tép La gi
Extension What it is

Tép ban vé, chua ca ddi tuong Civil 3D

.dw
7 The drawing file, holding the Civil 3D objects as well

Tép méu chira toan b style va thiét 1ap
A template carrying all styles and settings

.dwt

Trao doi tuyen, be mat, diem vdi phan meém khéc
Exchanging alignments, surfaces and points with other sofiware

.xm1 (LandXML)

Tép toa do diém khao sat

.txt .csv ) ) X

Survey point coordinate files
Thu myc du an Noi chira dit li¢u chia sé giira cac ban v€ trong du an
Project folder Where data shared between the project's drawings is kept

1.5. Trinh ty cong viéc trong tai li€u — The workflow this guide follows

1. Cai dat, lam quen giao di¢n, thiét 1ap ban v€ va hé toa dd (Chuong 2, 3, 4).
Install, learn the interface, set up the drawing and the coordinate system (Chapters 2, 3 and
4).

2. Nhap s6 liéu khao sat va dung bé mat tu nhién (Chuong 5, 6).

Import survey data and build the existing ground surface (Chapters 5 and 6).

3. Vach tuyén va lap tric doc thiét ké (Chuong 7).

Lay out the alignment and design the profile (Chapter 7).
4. Dyng mit cat ngang dién hinh va corridor (Chuong 8).
Build the assemblies and the corridor (Chapter 8).
5. Cat trac ngang, tinh khéi luong, san nén (Chuong 9).
Cut sections, compute quantities and model grading (Chapter 9).
6. Dung mang lu6i dudng 6ng (Chuong 10).
Model the pipe networks (Chapter 10).

7. Ap style, ghi nhin, tao to ban vé va giao hd so (Chuong 11, 12).
Apply styles, label, produce sheets and issue the set (Chapters 11 and 12).

8. Gitr file chay nhe va xir 1y su ¢d (Chuong 13).

Keep the file light and deal with problems (Chapter 13).
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Chuong 2. Cai dit, gidy phép va cau hinh may — Chaprer 2.
Installation, licensing and hardware

2.1. Yéu ciu may tinh dé chay Civil 3D — System requirements for Civil 3D
S6 liéu dudi day 1a yéu cau chinh thirc cho doi phdn mém mdi nhét tai thoi diém bién
soan.

The figures below are the official requirements for the most recent release at the time of writing.

Hang muc Co ban Khuyén nghi
Item Minimum Recommended

Hé diéu hanh Windows 11 ban 64 bit
Operating system 64-bit Windows 11

2,5-2,9 GHz; khéng hd trg chip

Bo xu 1y ARM Tu 3 GHz, turbo tir 4 GHz

Processor 2.5-2.9 GHz; ARM processors are not 3 GHz or higher, 4 GHz turbo
supported

Bonho RAM 16 GB 32GB

Memory

Dung lugng dia 20 GB, nén ding 6 SSD B

Disk space 20 GB; a solid-state drive is advised

Man hinh Té13840 % 2160

Display 1920 > 1080 True Color Up to 3840 x 2160

Card d6 hoa 2 GB, DirectX 11 8 GB, DirectX 12

Graphics 2 GB with DirectX 11 8 GB with DirectX 12

CANH BAO / WARNING — Civil 3D khong c6 ban chay trén macOS. Trang yéu ciu hé
thdng chinh thirc chi liét ké Windows. May Mac mudn chay phai cai Windows trén may ao
hodc truy cap tir xa vao may Windows. Chip ARM ciing khong dugc hd tro.

Civil 3D has no macOS version. The official system requirements list Windows only. A Mac must run
Windows in a virtual machine or connect remotely to a Windows machine. ARM processors are
likewise unsupported.

GHI CHU / NOTE — Lam viéc voi ddam may diém quét laser hodc mé hinh tuyén rat dai thi
Autodesk khuyén nghi thém khoang 6 GB dia trong ngoai phan cai dat, man hinh 4K va bo
nhé card dd hoa tir 12 GB.

For laser-scanned point clouds or very long corridors, Autodesk recommends about 6 GB of free disk
space beyond the installation, a 4K display and 12 GB or more of video memory.

Yéu cau chinh thirc thay doi theo timg doi phan mém; ddi chiéu trang yéu cau hé thong
ctia Autodesk cho dung ban sip cai. Ba yéu t& quyét dinh téc d6 thuc té khi 1am dy an
tuyén dai:
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Official requirements change with each release; check Autodesk's system requirements page for
the exact version being installed. Three factors decide real-world speed on a long alignment
project:

* B nhé RAM — bé mat vai triéu tam giac va corridor dai an rat nhiéu bo nhd.
Memory — a surface of several million triangles and a long corridor consume a great deal
of memory.

* Téc @6 mot nhan ciia CPU — phan 16n phép tinh dung lai bé mit va corridor chay
trén mot nhan.

Single-core CPU speed — most surface and corridor rebuild computations run on one core.

« O ctrng thé rin — rat ngin thoi gian mo tép 16n va nap dir liéu chia sé giira cac ban
ve.

A solid-state drive — shortens the time to open large files and to load data shared between
drawings.

2.2. Gidy phép Civil 3D — Civil 3D licensing

Hinh thirc Pic diém

Type Characteristics

Tra theo thang, nam hodc nhiéu nim; gén vo1 mot tai khoan, cai
Thué bao c4 nhan dugc vai may nhung khong chay dong thoi
Single-user subscription  Paid monthly, yearly or for several years; tied to one account, installable
on several machines but not usable at once

Goi gobm Civil 3D cing AutoCAD, Revit, Navisworks va nhiéu phan

N A mém khic — thudng ré hon mua 1é khi di ding tir hai phin mém tré
B¢ san pham nganh

xay dung
Industry collection

lén

A bundle containing Civil 3D together with AutoCAD, Revit, Navisworks
and others — usually cheaper than separate licences once two or more are
in use

Tra theo ngay sir dung thuc té, hop v6i nguoi ding khong thudng
xuyén
Paid by days of actual use; suited to occasional users

Thé dung theo lugt

Token-based access

Mién phi cho sinh vién va giang vién du diéu kién, cam dung vao
cong viéc sinh lgi
Free for eligible students and educators, commercial use prohibited

Ban gido duc
Education licence

MEO / TIP — Néu don vi da dung AutoCAD va Revit thi tinh lai chi phi theo goi bo san
pham trudce khi mua Civil 3D 18. Goi bd thudng gém ca ba cing Navisworks.

If the office already runs AutoCAD and Revit, price the industry collection before buying Civil 3D
separately. The bundle usually covers all three plus Navisworks.
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2.3. Cai dat va thiét lap ban dau — Installing and initial setup

1. Pang nhap tai khoan Autodesk, tai trinh cai dit dung doi phan mém ma du an yéu
cau.
Sign in to the Autodesk account and download the installer for the release the project
requires.

2. Cai dat, chon bo ndi dung theo hé mét néu trinh cai dit cho chon.
Install, choosing the metric content set if the installer offers the choice.

3. Khoi dong, diang nhap dé kich hoat gidy phép.
Start the program and sign in to activate the licence.

4. Pit tép mau mic dinh cua don vi trong Options — Files — Default Template

Settings.
Set the office default template under Options — Files — Default Template Settings.

5. bat thu muc du 4n dung chung, noi chira dir li¢u chia sé gitra cac ban ve.
Set the shared project folder that will hold data shared between drawings.

CANH BAO / WARNING — Chon doi phén mém theo d6i tc va cha dau tu, khong mac
nhién 14y ban méi nhit. Tép luu bang doi méi khéng mé dwee bang doi cil, va bén nhan
thudng khong nang cap kip.

Choose the release to match your partners and the client rather than automatically taking the newest.
A file saved in a newer release cannot be opened in an older one, and the recipient rarely upgrades in
time.

2.4. B0 noi dung theo hé mét — Metric content

Phan mém cai kém hai bo ndi dung: hé Anh va h¢ mét. B6 ndi dung gém tep mau, thu
vién cAu phan mit cat ngang, danh muc cdu kién mang 6ng va cc bo cao mau. Lam ho
so Viét Nam thi dung bd hé mét.

The software installs two content sets: imperial and metric. Each holds templates, the

subassembly library, pipe part catalogues and stock reports. Vietnamese documents use the
metric set.

GHI CHU / NOTE — Danh myc c4u kién mang dng theo hé mét ding duong kinh danh
nghia tinh bang milimét. Néu bang chon dng hién ra toan s 1¢ kiéu inch quy di thi dang
dung nhim danh muyc hé Anh.

The metric pipe catalogue uses nominal diameters in millimetres. If the part selection list shows odd
converted inch sizes, the imperial catalogue is in use by mistake.
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Chuong 3. Giao dién Civil 3D — Chapter 3. The Civil 3D interface

Civil 3D chay trén nén AutoCAD, nén toan bd thao tac v&, chon, hiéu chinh, quan 1y 16p
déu gitr nguyén. Phan thém vao 1a mot 16p d6i twong thong minh va ba cira s6 diéu khién
chung.

Civil 3D runs on the AutoCAD engine, so drawing, selecting, editing and layer management all

behave as in AutoCAD. What is added is a layer of intelligent objects and three windows that
control them.

3.1. Ba cira s6 rieng cua Civil 3D — The three Civil 3D windows

Cira s6 Chira gi Mé bang

Window What it holds Opened with

Toan b dir lidu va thiét 1ap cua du an, chia
Toolspace thanh bon thé
All project data and settings, in four tabs

Thé Home trén ribbon
The Home tab of the ribbon

Bang dir liéu dang ludi: danh sach diém, bang Ty hién khi can, hoic mo

khdi lwgng, théng bao 16 tur ribbon
Panorama ] e
A grid of data: point lists, volume tables, event Appears when needed, or
messages from the ribbon
. Ctrl+1 nhu trong
. Thudc tinh doi t h
Properties ude tinh d6i tugng dang chon AutoCAD

Properties of the current selection
P f Ctrl+1, as in AutoCAD

3.2. Bon thé ciia Toolspace — The four Toolspace tabs

Dung daé

Purpose

Cay dir li¢u cua ban v&: nhom diém, bé mat, tuyen, trac doc, corridor, mang
ong; cling la noi quan ly du an chia sé dir liéu

Prospector .
P The drawing's data tree: point groups, surfaces, alignments, profiles, corridors
and pipe networks; also where shared project data is managed
Settines Style cua moi loai ddi tuong, style nhan, don vi va do chinh xac
g Styles for every object type, label styles, units and precision
Surve Co s6 dit liéu khao sat: so do, mang ludi, ma ndi duong
y The survey database: field books, networks and linework codes
Céac trinh tién ich va bao céo co san
Toolbox

Utilities and stock reports

Hai thé dung hang ngay 14 Prospector va Settings. Prospector tra 10i cau hoi *ban vé nay
c6 nhitng gi*; Settings tra 101 *chiing hién ra trong nhu thé nao*.
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The two used daily are Prospector and Settings. Prospector answers *what is in this drawing*;
Settings answers *how it looks™.

3.3. Poi twong Civil 3D khac dbi twong AutoCAD thé ndo — How Civil 3D
objects differ from AutoCAD objects

Item

Bén chat Nét vé Déi tuong mang dir lidu k¥ thuat
Nature Linework Objects carrying engineering data

Dbat theo 16p va thudc tinh tung

Céch hién thi nét Dbat qua style
Display Set by layer and by each object's Set through a style
properties

A i o 2As Cé: stra tuyén thi trac doc va
Quan h¢ gitra cac doi

fron Khong co corridor cap nhat theo
j g ) None Yes: editing an alignment updates its
Relationships .
profiles and corridors
Nhin ldy s6 thang tir d6i tuong, tur
Nhan Chir ro1i, sua tay cap nhat
Labels Loose text, edited by hand Labels read values from the object

and update themselves

CANH BAO / WARNING — Pimng sira nét v& cta dbi tuong Civil 3D bang 1énh AutoCAD.
Do6i mau tim tuyén bang 1énh d6i mau thi 1an cip nhat style tiép theo s& xo4 sach thay ddi do.
Stra ¢ style.

Never edit the linework of a Civil 3D object with plain AutoCAD commands. Recolouring an
alignment by hand is wiped out at the next style update. Edit the style instead.

3.4. Nguwoi khong c6 Civil 3D mé file sé thf’ly gl — What someone without Civil 3D

sees in the file

Péi tuong Civil 3D 1a loai riéng, AutoCAD thuong khong hiéu. Bén nhan khong cai
dung phan b tro s& thiy ddi twong thanh hinh anh tinh, hodc thdy mot khung tréng kém
dong chit bao thiéu.

Civil 3D objects are custom types that plain AutoCAD does not understand. Without the right

add-on, the recipient sees them as static images, or as an empty frame with a missing-object
notice.

* Cai phén bo tro doc d6i tuong — bén nhan xem dugc nhung khong stra dugc.
Install the object enabler — the recipient can view but not edit.

« Giri ban DWG thudn di chuyén d6i twong thanh nét vé thuong.
Send a plain DWG with the objects exploded into ordinary linework.
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« Gui ban PDF khi bén nhan chi can xem va in.
Send a PDF where the recipient only needs to view and print.

GHI CHU / NOTE — Hoi 15 bén nhan ding phan mém gi trwée khi giri. Giri nham dinh
dang 14 mat mot vong trao doi, co khi mat ca ngay.

Ask what software the recipient uses before sending. The wrong format costs a round trip, sometimes
a full day.
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Chuong 4. Thiet lf:lp ban vé va hé toa d@ — Chapter 4. Drawing setup
and the coordinate system

Dat sai hé toa d0 hoac sai don vi & budc nay thi dir li¢u khao sat nhdp vao s€ 1éch, va moi
ban vé& sau d6 déu phai 1am lai.

Set the coordinate system or the units wrongly here and the survey data lands in the wrong
place, with every later drawing to be redone.

4.1. Tép mau ciia Civil 3D — The Civil 3D template

Tép mau . dwt cta Civil 3D chtra nhiéu hon tép miu AutoCAD rat nhiéu: ngoai 16p, kiéu
chit, kiéu kich thudc, nd con mang toan bd style doi tuong, style nhan, don vi, d¢ chinh
xéac va quy tac dat 16p tu dong.

A Civil 3D .dwt template holds far more than an AutoCAD one: besides layers, text styles and

dimension styles, it carries every object style, label style, the units, the precision settings and the
automatic layer rules.

B6 mau di kém phan mém theo quy cach ctia My, Anh va mét s6 nudc khac. HO so Viét
Nam can mot bd mau riéng: 1y trinh dang Km+m, cao d6 theo mét, chir va nét theo quy
cach ho so thiét ké trong nude.

The templates shipped with the software follow American, British and other national

conventions. Vietnamese documents need their own: chainage written as Km+m, levels in
metres, and text and line conventions following local drawing practice.

MEO / TIP — Lép bo mau riéng mot 1an, ding cho moi du an vé sau. Py 1a viéc dang dau
tu nhat khi mot don vi bt dau chuyén sang Civil 3D, va ciing 13 viéc hay bi bo qua nhit.
Build the office template once and use it on every later project. It is the most worthwhile investment
when a company moves to Civil 3D, and the step most often skipped.

4.2. Pon vi va h€ toa d0 — Units and the coordinate system

1. Mé Drawing Settings bang cdch nhap phai tén ban vé trong thé Settings ctia
Toolspace.
Open Drawing Settings by right-clicking the drawing name in the Settings tab of Toolspace.
2. Thé Units and Zone: dat don vi chiéu dai 1a mét, don vi goc theo do.
In the Units and Zone tab, set length units to metres and angular units to degrees.
3. Chon h¢ quy chiéu dung véi hé ma s liéu khao sat dang dung.
Select the coordinate zone matching the system the survey data uses.
4. Thé Object Layers: kiém tra mdi loai d6i twong da tro dung 16p.
In the Object Layers tab, check that each object type points at the right layer.
5. Thé Ambient Settings: dat do chinh x4c hién thi cho chiéu dai, cao d6, do dbc, 1y
trinh.

In the Ambient Settings tab, set the display precision for lengths, elevations, grades and
stations.
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CANH BAO / WARNING — Hé toa d6 ctia ban v& phai khép v6i hé cia sb lidu khao sat.
Nhap s6 lidu & hé nay vao ban vé khai hé khac thi toa d6 van hién ra binh thuong nhung sai vi
tri that trén mit dat — 15i nay khong c6 dau hiéu béo, chi 16 ra khi ghép véi dit liéu bén
khac.

The drawing's coordinate system must match the survey data. Importing data from one system into a
drawing declared in another still displays plausible coordinates while being in the wrong place on
the ground — a fault with no warning, surfacing only when the data is combined with someone else’s.

4.3. P chinh xac hién thi va cach lam tron — Display precision and rounding

Ambient Settings quyét dinh cach moi con s6 hién ra trong nhan va bang biéu: may chir
s6 thap phan, 1am tron 1én hay xudng, c¢6 hién don vi hay khong, 1y trinh viét theo kiéu
nao. Pit mot 1an ¢ day thay cho viéc stra timg nhén vé sau.

Ambient Settings govern how every figure appears in labels and tables: how many decimal

places, which way it rounds, whether the unit is shown, and how chainage is written. Setting it
once here replaces correcting each label later.

Gia tri thwong dung cho ho so Viét Nam

Typical Vietnamese practice

Chiéu dai Ba chir sb thap phéan, don vi mét

Length Three decimal places, in metres

Cao do Ba chir s6 thap phan

Elevation Three decimal places

Do doc Phan tram hodc phan nghin, hai chit s6 thap phan
Grade Percentage or per mille, two decimal places

Ly trinh Dang Km+m, vi du Km1+250.00

Station Written as Km+m, for example Km1+250.00

Dién tich Mét vudng, hai chit s6 thap phan

Area Square metres, two decimal places

Thé tich Mét khéi, 1am tron theo yéu cau hd so

Volume Cubic metres, rounded as the document set requires

GHI CHU / NOTE — D4 chinh xéc hién thi khong d6i gia trj that. Nhan hién 250 .00 c6 thé
12 249.9962 duoc lam tron. Khi kiém tra sb liéu phai xem gia tri gdc trong bang thudc tinh.
Display precision does not change the stored value. A label reading 250 .00 may be 249.9962
rounded. When checking figures, read the underlying value in the Properties palette.

4.4. Trinh tu bit diu mot dw an — Order of work when starting a project

1. Mé tép mau cta don vi, kiém tra don vi va hé toa do.
Open the office template and check the units and coordinate zone.
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