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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.

Tai liéu nay dugc bién soan boi ddi ngii ctia website: https://globalmarket.vin
Trang 6



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

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.
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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:

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

Tai liéu nay dugc bién soan boi doi ngii ciia website: https://globalmarket.vin
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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*.

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

Tai liéu nay dugc bién soan boi ddi ngii ctia website: https://globalmarket.vin
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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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2. Lap cay thu muc dy an va bat ché do chia sé dit liéu gitra cac ban ve¢.
Create the project folder tree and enable data sharing between drawings.
3. Nhap s6 liéu khao sat vao mot ban vé riéng (Chuong 5).
Import the survey data into a dedicated drawing (Chapter 5).
4. Dung bé mat ty nhién, kiém tra va 1am sach (Chuong 6).
Build the existing ground surface, check it and clean it (Chapter 6).
5. V& tuyén va tric doc thiét ké (Chuong 7).
Lay out the alignment and the design profile (Chapter 7).
6. Dyng mat cat ngang dién hinh va corridor (Chuong 8).
Build the assemblies and the corridor (Chapter 8).
7. Cat trac ngang, tinh khoi lugng, 1am san nén va mang 6ng (Chwong 9, 10).
Cut sections, compute quantities, and model grading and pipe networks (Chapters 9 and 10).
8. Ap style, ghi nhin, tao t& ban v& va xuat ho so (Chuong 11, 12).
Apply styles, add labels, create sheets and issue the set (Chapters 11 and 12).

GHI CHU / NOTE — MJi buéc dua vao két qua budc trude. Lam sai bé mat tu nhién thi
trac doc sai, corridor sai va khdi luong sai — sai day chuyén, khong chi sai mot chd.

Each step rests on the one before. A faulty existing ground surface gives a faulty profile, a faulty
corridor and faulty quantities — the error runs down the chain rather than staying in one place.
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Chuong S. Piém Kkhio sat va dir li€u dau vao — Chapter 5. Survey

points and input data

Moi m6 hinh trong Civil 3D déu dung 1én tir toa d§ do ngoai hién truong. Sai mdt cot
trong tép diém, sai mot ma mo ta, thi bé mat, tuyén va khéi lugng phia sau sai theo ma
man hinh khong béo 18i gi. Khau nhap dir liéu vi thé ddng bé cong kiém hon bat ky khau
nao khac.

Every Civil 3D model is built from coordinates measured in the field. One wrong column in a
point file, one wrong description code, and the surface, the alignment and the quantities

downstream are all wrong, with nothing on screen to warn you. Data import deserves more
checking than any other stage.

5.1. Nguﬁn dir liéu khao sat dwa vao Civil 3D — Survey data sources for Civil 3D

Nguon Dang tép Luu y khi dung

Source File type Practical notes

Gilr nguyén tri do goc va canh; nhdp qua Survey Database

Sb do may toan dac nén tinh lai dugc toa do khi stra tram may
Total station field - fbk Keeps the raw angle and distance observations; imported
book through the Survey Database, so coordinates can be

recomputed when a setup is corrected

Kiém hé quy chiéu va mé hinh geoid trudc khi nhép; cao
May GNSS RTK ieu. tnp 40 ellipsoid khac cao df thuy chuan
GNSS RTK receiver o Check the coordinate system and geoid model before
importing; ellipsoidal heights are not orthometric heights

Dang hay gap nhét; bit budc biét trude thi tu cot

Téptoadd vanban  .txt .
°p 102 " ’ The most common form; the column order must be known
Text coordinate file .Csv, .prn i '
beforehand
Trao dbi diém, bé mat, tuyén gilra cac phﬁn mém; gilr
oc ca tén nhom diém
LandXML xml L _ . |
Exchanges points, surfaces and alignments between packages;
point group names survive the transfer
DPam may diém quét Gan qua ReCap; phai loc thua va cit pham vi trudce khi
laser 1y bé mit
) .rcp, .rcs )
Laser scan point Attached through ReCap;, thin the cloud and crop the extents
cloud before extracting a surface
Bén vé AutoCAD Chuyén khéi va chir cao d6 thanh diém COGO i méi
¢6 diém cao do dwg dung
AutoCAD drawing Convert blocks and elevation text into COGO points before
with spot levels using them
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5.2. Cach nhap tép diém vin ban vao Civil 3D — Importing a text point file

Tép diém vin ban 13 mot bang chit: mdi dong mot diém, cac gia tri ngdn nhau bang dau
phay, dau cham phay, ddu cach hodc tab. Civil 3D khong doan dugc cot nao 1a gi, ngudi
nhap phai chi ding dinh dang cét.

A text point file is a plain table: one point per line, with values separated by commas,

semicolons, spaces or tabs. Civil 3D cannot guess what each column holds, so the operator must
state the correct point file format.

1001,1187452.318,586210.774,12.482,TIM
1002,1187455.902,586214.116,12.510,MEPD
1003,1187460.441,586219.873,12.664,MEPD
1004,1187466.015,586226.302,12.701, RANH

sb hiéu, toa d6 bdc, toa d6 ddéng, cao dd, md ta
point number, northing, easting, elevation, description

Bbn dong trén dung dinh dang PNEZD phfly: P 14 sd hiéu diém, N 1a toa do béc, E 1a toa
do dong, Z 1a cao do, D 1a md ta. Cac dinh dang dung sin khéac chi khac nhau & thi ty va
o viéc co hay khong cot sb hiéu, cot cao do:

The four lines above follow the PNEZD (comma delimited) format: P is the point number, N the

northing, E the easting, Z the elevation, D the description. The other built-in formats differ only
in the order of columns and in whether the number and elevation columns are present:

Dung khi
When it applies

Dinh dang

Thir tw cft

Format Column order

SO higu, bac, dong, cao do, mo ta

Mic dinh ciia phan 16n s6 tay do dac

PNEZD Number, northing, easting, elevation,  The default output of most survey data
description collectors
S6 hiéu, dong, béc, cao do, mo ta Tép xuat tur phan mém quen ghi X
PENZD Number, easting, northing, elevation, | truéc Y
description Files from software that writes X before Y
Piém khong can s hiéu, vi du diém
NEZ Bac, (.iong, cap do . quét day
Northing, easting, elevation Points with no numbering, such as dense
survey shots
T S6 hiéu, bic, dong Diém mat bﬁng khong c6 cao do
Number, northing, easting Planimetric points without elevations
Dinh dang tu T&p c6 cot la, phan cach béng dau
dat Do ngudi ding khai béao cham phay hodc tab
User-defined Declared by the user Files with extra columns or with semicolon
format or tab delimiters

1. M¢& Toolspace, thé Prospector, chudt phai muc Points — Create, hodc dung nut
nhap diém trén thé Insert ciia ribbon.
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Open Toolspace, the Prospector tab, right-click Points — Create, or use the point import
button on the Insert ribbon tab.

2. Chon tép ngudn, 1di chon dinh dang cdt dung véi tép d6. Bang xem trudc trong hop
thoai hién ngay timg cot da dugc hiéu 1a gi — doc bang nay trudc khi bam OK.
Select the source file, then choose the point file format that matches it. The preview grid in
the dialog shows how each column has been interpreted — read it before clicking OK.

3. bat nhom diém dich & 6 Add Points to Point Group d¢ 16 diém vira nhap nim gon
trong mGt nhom riéng, tdch khoi céc 16 nhép trudce.
Set a target group in Add Points to Point Group so that the batch just imported stays in its
own group, separate from earlier batches.

4. Chon céch xir 1y diém trung s6 hiéu: bé qua diém moi, ghi dé diém cii, hodc cap sb
hiéu moi cho diém nhap vao.
Choose how duplicate point numbers are handled: ignore the incoming point, overwrite the
existing one, or renumber the incoming point.

5. Nhap xong, g6 ZOOM — Extents va nhin toan canh. Mot diém sai mot chir s6 s& kéo
ban vé& gidn ra hang cay sb va 1o ra ngay ¢ budc nay.
After importing, run Z00M — Extents and look at the whole drawing. A point with one
wrong digit stretches the drawing extents by kilometres and shows up immediately.

CANH BAO / WARNING — Chon nhdm PENZD cho tép PNEZD s& lam toan bd diém bj 14t
qua duodng chéo 45°. Cao d6 va mo ta van dung, hinh vé van c6 dang hop 1y, nén 15i nay
thuong chi 16 ra khi chong 1én ban db nén hodc khi tuyén chay nguoc huéng thyc té. O Viét
Nam nguoi do quen ghi X 1a toa do bac, Y 1a toa do dong, con phén mém goi la Northing va
Easting — day 1 chd nham nhiéu nhat.

Choosing PENZD for a PNEZD file flips every point about the 45° diagonal. Elevations and
descriptions stay correct and the plot still looks plausible, so the error usually surfaces only when the
points are overlaid on a base map or when the alignment runs the wrong way. In Vietnam surveyors
write X for the northing and Y for the easting, while the software says Northing and Easting — this is
where most mistakes happen.

GHI CHU / NOTE — Déu thap phan trong tép phai l1a diu chim. Tép xuét tir Excel dit theo
vung Viét Nam dung déu phay thap phan, khi d6 12, 482 bi doc thanh hai cot va cao do mat
han phan 1¢.

The decimal separator in the file must be a full stop. A file exported from Excel under Vietnamese
regional settings uses a decimal comma, so 12, 482 is read as two columns and the decimals of the
elevation are lost.

MEOQO / TIP — T¢p c6 cdt la thi khong sua t€p, ma tao dinh dang riéng trong Settings —
Point — Point File Formats. Khai bao mot 1an, dung lai cho moi 16 diém cua cung mot don
vi do.

When a file has unusual columns, do not edit the file: create a format of your own under Settings —
Point — Point File Formats. Declare it once and reuse it for every batch from the same survey team.
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5.3. Point Group — gom nhom diém va thi tu wu tién — Point groups and
display order

Point Group 1a bd loc dong chur khong phai mot 16 chira diém. Khai bao diéu kién loc,
nhém ty nhan moi diém thoa diéu kién d6. Ban v& nao ciing ¢6 san nhém 211 Points
chira toan bo diém.

A point group is a dynamic filter, not a container. Declare the filter conditions and the group

collects every point that satisfies them. Every drawing has a built-in A1l Points group
holding all points.

Cach lgc Khai bao Vidu

Filter Declaration Example

Theo .so hi¢u Dai s0, ngan bang dau phay 1-500,1001-1099
By point number Ranges separated by commas

Theo ma mq tg Dgng ky tu dai dién MEPD*, TIM*
By raw description Wildcards accepted

Theo cao do Khoang cao do 0-25

By elevation An elevation range

Theo tén Tén diém néu co dat oG

By point name Point names, where used

Chon tay Chon ting diém trén ban v& Piém khong ché
Manual selection Pick individual points in the drawing Control points

Mot diém thudng thudc nhidu nhom cung lac. Kiéu hién thi cua diém ldy theo nhom
dung trén cing trong danh sach thir tu vu tién, mé bang chudt phai muc Point Groups —
Properties. Nhém 211 Points nén dé dudi cing, vi néu né dung trén thi moi diém
hién theo mot kiéu duy nhét va cdc nhom dit kiéu riéng bén dudi khong con tac dung.

A point usually belongs to several groups at once. Its display comes from the group standing
highest in the display order list, opened by right-clicking Point Groups — Properties. Keep
_All Points at the bottom: with that group on top, every point is drawn with a single style
and the specific groups below have no effect.

« Nhap thém diém mdi, nhom khong tu cip nhat ngay: biéu twong nhom trong
Prospector ddi sang dau bao cil. Chudt phai nhém — Update dé nap lai.
After new points are imported a group is not refreshed at once: its icon in Prospector
changes to the out-of-date mark. Right-click the group — Update to reload it.

« Nhém diém 1a dau vao truc tiép ctia bé mit. Thém diém vao nhom da gan cho bé mat
thi chi can dyng lai bé mit 13 c¢6 dja hinh méi, khong phai khai bao lai dit liéu ngudn.
Point groups feed surfaces directly. Adding points to a group already assigned to a surface
means only rebuilding the surface; the data source does not have to be declared again.

* Nhém con dung dé khoa va an: khod nhém moc khong ché dé khong ai xod nham, an
nhom diém phu cho ban vé€ in d& roi.
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Groups are also used to lock and hide: lock the control point group so nobody deletes it by
accident, and hide auxiliary groups to keep the printed drawing readable.

5.4. Point Style va Point Label Style — ky hiéu va nhian diém — Point styles and
point label styles

Mot diém COGO hién 1én ban v& bang hai thr tich roi: Point Style quyét dinh ky hiéu
tai vi tri diém (déu chir thap, vong tron, khdi tu tao, kich thudc ky hi¢u), Point Label
Style quyét dinh phﬁn chir di kém (s6 hiéu, cao d9, mo ta, cach sép Xép va cO chir).

A COGO point is drawn by two separate things: the point style controls the marker at the point
location (cross, circle, custom block, marker size), while the point label style controls the text
beside it (number, elevation, description, their arrangement and text size).

Stra hién thi ludn phai stra ¢ style, khong sta ting diém. Mot khu do vai nghin diém ma
di stra tay thi vira mat budi vira khong nhat quan; doi mot style thi moi diém dang dung
style d6 ddi theo trong mot lan dung lai. Gan style cho cia nhom & Point Group
Properties — thé Information.

Display changes belong in the style, never on the individual point. Editing a few thousand points
by hand costs a session and still ends up inconsistent;, changing one style updates every point
using it in a single regeneration. Assign styles to a whole group in Point Group Properties —
Information tab.

« Nhén diém nén rat gon theo myc dich ban v&: ban d6 dia hinh in ra thudng chi can cao
do, giéu sb hiéu va mé ta cho d& chéng chtr.
Trim the label to suit the drawing: a printed topographic plan usually needs the elevation
only, with the number and description hidden to avoid overlapping text.

« C& chit nhan dit theo ty 1¢ in bang ché d6 Annotative trong style, khong gd chiéu cao
tuyét doi. Doi ty 1¢ khung nhin thi chit ty d6i theo.
Set label text height by the plot scale using the style's Annotative setting instead of typing an
absolute height. Changing the viewport scale then resizes the text automatically.

CANH BAO / WARNING — Style 13 tai san dung chung trong ban v&. Stra mot style dang
gan cho nhiéu nhém s& ddi hién thi & nhitng chd khong ngd t6i. Can khéc biét thi nhan ban
style rdi sira ban sao.

Styles are shared across the drawing. Editing a style attached to several groups changes the display in
places you did not intend. When something different is needed, copy the style and edit the copy.

5.5. Description Key Set — tw gan style va 16p theo ma moé ta — Description key

sets — automatic styles and layers

Description Key Set doc ma mo ta cia ting diém luc nhap, roi tu gan kiéu ky hi¢u, kiéu
nhan, 16p va ca mé ta day du cho diém d6. Vi vai nghin diém, day 13 cong cu tiét kiém
cong nhiéu nhat trong ca phan khao sat: khai bao mot budi, dung cho moi dy an vé sau.

A description key set reads each point's raw description during import and assigns its marker
style, label style, layer and full description automatically. Over a few thousand points this saves
more work than anything else in the survey stage: declare it once and reuse it on every later
project.
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Mai do Mo ta day du Lép
Point Style

Raw code Full description y Layer

—— Tim duong Chir thap nho KS—TIM
Road centreline Small cross

P M¢ép duong Cham tron e
Edge of pavement Dot

RANH* Ranh gidi thira Tam giac KS—RANH
Parcel boundary Triangle

CONG* Cong thoat nudc Khoi cong O
Drainage culvert Culvert block

MOC* Moc khong ché Khoi moce KS—MOC
Control monument Monument block

CAY 81 Cay, duong kinh $1 cm Khoi cay e
Tree, 81 cm diameter Tree block

Dau * 1a ky tu dai dién: m3 MEPD* bit moi ma bat ddu bang MEPD, ké ca MEPD1, MEPDT.
Tham sb $1, $2 13y cac gia tri ngudi do gd sau ma: diém ghi CAY 35 s& ra mo ta Cy,
dwong kinh 35 cm, va néu style cay c6 tham sb kich thudce thi ky hiéu ciing vé& dung c4.

The * character is a wildcard: the key MEPD* catches every code beginning with MEPD,
including MEPD1 and MEPDT. The parameters $1 and $2 pick up values typed after the code: a

point recorded as CAY 35 produces the description Tree, 35 cm diameter, and if the tree style
accepts a size parameter the symbol is drawn to that size.

« B6 ma phai khop voi bang ma ma t6 do dung ngoai hién trudng. Thong nhat bang ma
trudc khi ra hién trudong, in mdt ban dan vao s6 do.
The key set must match the code list the field crew actually uses. Agree the list before the
crew goes out and give them a printed copy for the field book.

« Description Key Set chi chay khi nhap diém. Diém da nam trong ban vé thi phai chay
lai 1énh ap bd ma cho nhom diém, khong ty dong hoi t6.
A description key set is applied at import time. Points already in the drawing must have the
key set reapplied to the group, it does not act retrospectively on its own.

5.6. Survey Database va Linework Code Set — dung dwong tir mi ndi — The
survey database and linework code sets

Survey Database nam ngoai ban v&, trong thu muyc 1am viéc do ngudi dung chi dinh, va
giit nguyén tri do gbc: tram mdy, hudng chuan, goc, canh, chiéu cao may va guong. Stra
mot thong sb tram may thi toan bd toa do dan xuét dugc tinh lai, viéc ma tép toa do van
ban khong lam dugc.

The survey database lives outside the drawing, in a working folder chosen by the user, and keeps
the raw observations: setups, backsights, angles, distances, instrument and target heights.
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Correcting one setup value recomputes every derived coordinate — something a plain text
coordinate file cannot do.

Linework Code Set bién ma ndi cua nguoi do thanh duong. Ngudi do, ngay khi dimg
may, ghi kém vao md td cic mi bao bat ddu mot hinh, két thiic hinh, khép kin, doan
cong, tam nhay sang hinh khac. Civil 3D doc cac ma d6 va dung ra Figure — ddi tuong
duong ciia phan khao sat — dung nhu hinh thuc dia, khong phai ni tay timg doan trong
phong.

A linework code set turns the surveyor's connection codes into lines. While still at the instrument
the surveyor adds codes to the description to begin a figure, end it, close it, mark a curved run,
or jump temporarily to another figure. Civil 3D reads those codes and builds figures — the
survey line objects — exactly as they run on the ground, instead of being joined by hand in the

office.

« Ky tu cu thé cia timg ma do bo ma trong ban v& quy dinh va stra dugc & Settings —
Survey — Linework Code Sets. Sira bo ma cho khép thoi quen cua t6 do, ding bt to
do ddi theo mic dinh.

The actual characters used for each code are defined by the code set in the drawing and can
be edited under Settings — Survey — Linework Code Sets. Adapt the code set to the crew's
habits rather than forcing the crew onto the defaults.

« Figure khai bao trong Figure Prefix Database c6 thé duoc danh diu 14 breakline va la
d6i twong c6 cao dd. Mép dudng, chan taluy, tim rinh do ding ma s& thanh breakline
ctia bé mat ma khong can vé lai — xem muc 6.3.

Figures declared in the figure prefix database can be flagged as breaklines and as elevation-
bearing objects. Edges of pavement, toes of slope and ditch centrelines coded correctly
become surface breaklines with no redrawing — see section 6.3.

MEO / TIP — Mot dy 4n ding chung mét Survey Database dit trén 6 mang, mdi ngudi mo
ban v€ riéng nhung tham chiéu cung mot bd s6 liéu do. Po bu dot sau chi can nhép thém vao
co so dir liéu do.

Keep one survey database on a network drive for the whole project: each person opens their own
drawing but references the same set of observations. A later top-up survey is imported into it.

5.7. Cach kiém tra 1i dir liéu diém truwéc khi dung bé miit — Checking point
data before building a surface

Bén 16i duéi day chiém gan hét s6 lan phai dung lai bé mat. Kiém hét bon thir ndy mét
chirng muoi phut, it hon nhiéu so véi thoi gian do ngugc khi khéi lugng da tinh xong ma
sai.

The four errors below account for nearly every surface that has to be rebuilt. Checking all four
takes about ten minutes, far less than tracing an error backwards after the quantities have been
computed.
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Dau hi¢u

Symptom

Cach tim
How to find it

Trung s6 hiéu
Duplicate point
numbers

Cao dd bat
thuong
Rogue elevations

Diém lac pham vi
Points far outside
the site

Cao d6 bang 0

Zero elevations

Diém nhap sau ghi dé diém cii,
mat diém ma khong bao

A later point overwrites an earlier
one and disappears without
warning

Bé mit nho 1én mot chop nhon
hodc thung mdt hd

The surface shows a sharp spike or
a pit

Zoom Extents ra vai cdy s, khu
do co lai thanh m¢t chim

Zoom Extents spans kilometres and
the site shrinks to a dot

Mot dai diém cuing cao d6 0 kéo
bé mit sup xuéng

A run of points at elevation 0 drags
the surface down

bat cach xur ly trung ngay trong hdp
thoai nhap; so s6 diém trong tép voi )
diém trong Prospector

Set the duplicate handling in the import
dialog, compare the line count of the file
with the point count in Prospector

Sép xép danh sach diém theo cot cao
do, xem gia tri nho nhét va 16n nhét &
hai d4u bang

Sort the point list by elevation and read the
smallest and largest values at each end

Zoom Extents ngay sau khi nhap; loc
theo dai toa do dé co lap diém lac
Zoom Extents right after import, filter by a
coordinate range to isolate the stray point

Loc nhém diém theo cao do 0-0;
thuong 1a diém mat bang khong do cao
Filter a point group by elevation 0-0;
these are usually planimetric points with
no level

CANH BAO / WARNING — Xo4 diém khoi ban v& khong xo4 diém khoi Survey Database.
Diém da nhap tir co s dit liéu do s& quay lai ¢ 1an ddng bd sau néu chwa stra tn gde trong co

s& dir liéu.

Deleting a point from the drawing does not delete it from the survey database. Points imported from

the database return at the next synchronisation unless they are corrected at source.
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Chuwong 6. Bé mat dia hinh — Chapter 6. Surfaces

Bé mat 1a ddi twong trung tdm cua Civil 3D. Trac doc tu nhién, tric ngang, khéi luong
dao dip, ban do dudng dong mirc, ban dd do doc déu 1ay sb tir bé mat. Bé mit sai thi moi
thir phia sau sai theo, va cai sai d6 nam khuat dudi mot 16p duong ddng mirc trong van
muot.

The surface is the central object in Civil 3D. Existing ground profiles, cross sections, cut and fill

quantities, contour plans and slope maps all take their numbers from it. A wrong surface makes
everything downstream wrong, and the error hides under a set of contours that still look smooth.

6.1. Bé mat TIN trong Civil 3D la gi — What a TIN surface is in Civil 3D

Civil 3D khong luu bé mat nhu mot tim cong lién tyc. Phan mém léy cac diém c6 cao do,
nbi chiing thanh mot ludi tam giac khong chong 1an, rdi coi mdi tam giac 1a mot manh
phang. Cao d cia mét vi tri bat ky dugc ndi suy trong manh phang chira né. Ludi d6 goi
1a TIN — ludi tam giac khong déu.

Civil 3D does not store a surface as a continuous curved sheet. It takes the points that carry
elevations, joins them into a mesh of non-overlapping triangles, and treats each triangle as a flat
facet. The elevation anywhere is interpolated within the facet containing it. That mesh is a TIN
— a triangulated irregular network.

Cau truc
Structure

Loai bé mat

Dung cho

Surface type Typical use

Dia hinh tu nhién, mat thiét ké, hau
hét cong viéc thuong ngay
Existing ground, design surfaces, most

Ludi tam giac dung tir diém va
duong
Triangle mesh from points and lines

TIN surface

everyday work
O lué6i vuong déu, cao dd tai mét
luai

Regular square cells with nodal

Dt liéu DEM, anh vé tinh do cao, khu
vuc rong
DEM data, elevation rasters, large areas

Grid surface

elevations

Hiéu cao d¢ gitra hai bé mit TIN

TIN volume Tinh khéi lwong dao dip

surface

Grid volume
surface

Elevation difference of two TIN
surfaces

Hiéu cao do do tai mat ludi déu
Elevation difference sampled on a
grid

Cut and fill computation

Khdi lugng theo 6 ludi, bang ludi 6
Grid-based volumes and grid volume
tables

GHI CHU / NOTE — Tam giac hod theo nguyén tic Delaunay: trong sb cac cach ndi, phan
mém chon cach cho tam giac can d6i nhat. Nguyén tic nay thudn hinh hoc, khong biét gi vé
mép duong hay chan taluy — do chinh 1a 1y do phai c6 breakline.

Triangulation follows the Delaunay rule: among the possible connections the software picks the one
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giving the best-shaped triangles. The rule is purely geometric and knows nothing about kerb lines or
toes of slope — which is exactly why breaklines are needed.

6.2. Nguﬁn dir liéu dung bé mat dia hinh — Data sources for building a surface

Mot bé mat nhan nhiéu ngudn dit liéu cung luc, liét ké trong Surface Properties — thé
Definition. Mdi nguén bat tat riéng, nén thir bot mot nguén roi dung lai 1a cach nhanh
nhat dé tim ngudn gay méo bé mit.

One surface can take several data sources at once, listed in Surface Properties — Definition

tab. Each source can be switched on and off separately, so disabling one and rebuilding is the
quickest way to find which source is distorting the surface.
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Ngu(“)n

Source

Point group
Point groups

Contours
Contours

Breaklines

Boundaries

DEM files

Drawing objects
Drawing objects

Point files
Point files

Point clouds
Point clouds

N¢i dung

Content

Nhém diém COGO
Groups of COGO points

Puong dong mirc s6 hod tir ban
do cii

Contours digitised from an older
map

Puong gy bat budc
Enforced break lines

Ranh gi6i bé mat
Surface boundaries

Tép md hinh sé d6 cao
Digital elevation model files

Duong, da tuyén, mit 3D, diém
AutoCAD c6 cao do

Lines, polylines, 3D faces and
AutoCAD points carrying elevations

Tép toa d6 nap théng vao bé mit
Coordinate files read straight in

DPam may diém quét
Scanned point clouds

Lwuy
Notes

Lién két dong: thém diém vao nhém,
dung lai 1a c6 ngay

Dynamic: add points to the group and
rebuild

Bt loc bo sung dé tranh tam giac
phang giita hai duong cing cao do
Enable the supplementing options to avoid

flat triangles between contours of equal

elevation

Quyét dinh hinh dang bé mit ¢ chd dia
hinh d6i déc dot ngot

Govern the surface shape wherever the
ground changes slope abruptly

Cit tam gic thira, khoét 15, giéi han
pham vi tinh

Trim stray triangles, punch holes and limit
the computed extent

Dung bé mit ludi 6 cho vung rong; do
phan giai tho

Builds a grid surface over a wide area at
coarse resolution

Dir lidu chép vao mot lan, khong lién
két nguoc vé ddi twong gdc

Data is copied in once and does not stay
linked to the source objects

Khong sinh diém COGO nén ban vé
nhe hon nhiéu

No COGO points are created, so the
drawing stays much lighter

Phai loc thua trude, néu khong bé mat
ndng téi muc khong thao tac dugc
Must be thinned first, otherwise the surface
becomes too heavy to work with

MEO / TIP — Khu do rong nhung chi thiét ké mot dai hep thi nap bang Point file kém mot
data clip boundary bao quanh dai d6. B& mit chi nhan diém trong ranh, file nhe va mo
nhanh hon han so véi nap ca nhém diém toan khu.
For a large survey where only a narrow corridor is being designed, feed the surface from a point file
together with a data clip boundary around that corridor. Only points inside the boundary are taken
in, and the drawing stays far lighter than loading the whole site as a point group.
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6.3. Breakline trong Civil 3D va vi sao thiéu né thi bé mit sai — Breaklines and

why a surface without them is wrong

Thuét toan tam giac hod chi nhin vi tri mit bang cua cac diém; né ndi hai diém gan nhau
bat ké gitta chung co gi. O chd dja hinh dbi doc dot ngdt — mép dudng, bo via, chan
taluy, dinh taluy, tim rinh, mép kénh — hai diém nam hai bén dudng giy van bi ndi
thang qua. Tam giac d6 cit ngang dudng giy va bia ra mot mat doc khong co ngoai thuc
dia.

The triangulation algorithm sees only the plan positions of the points; it joins two nearby points
regardless of what lies between them. Wherever the ground breaks slope sharply — edge of
pavement, kerb, toe and top of embankment, ditch invert, canal bank — two points on opposite
sides of the break still get connected straight across. That triangle cuts through the break and
invents a slope that does not exist on the ground.

Breakline 1a 1énh bat budc ludi tam giac phai chay doc theo duong do, khong duogc cat
qua. Hai tam giac hai bén breakline ndi vao canh chung la chinh breakline, nén mép
duong giit duge dudng gdy sic, taluy giit duge mit phang nghiéng, ranh gitt duoc day
chr V.

A breakline forces the triangulation to follow that line and forbids any triangle from crossing it.

The triangles on either side meet along the breakline itself, so the edge of pavement keeps its
sharp break, the embankment keeps its plane and the ditch keeps its V-shaped invert.
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Loai breakline

Breakline type

Cach khai bao
How it is declared

Dung cho
Used for

Standard

Proximity

Wall

From file

Non-
destructive

Chon ddi tugng da co cao do: da
tuyén 3D, figure khao sét, feature
line

Select objects that already carry
elevations: 3D polylines, survey

figures, feature lines

Chon dudng hai chiéu; phdn mém
liy cao d6 cua diém gan nhat
Select a 2D line, the sofiware
borrows elevations from the nearest
points

Mot duong kém chénh cao hai
bén

One line with an elevation offset on
each side

Tép breakline dinh dang . f1t
A . £1t breakline file

Giir nguyén giao diém cia
breakline v&i tam gidc ¢6 sin
Preserves the intersections of the
breakline with existing triangles

Mép duong, chan va dinh taluy, tim ranh
— truong hop thudng gip nhat

Edges of pavement, toes and tops of slope,
ditch centrelines — the common case

Khi c6 nét vé ranh nhung nét d6 khong
mang cao do

When a line exists but carries no elevation
of its own

Tudng chén, b6 via dimg, mép bé —
chd mit dat dat thanh hai cao d tai
cung vi tri

Retaining walls, upstand kerbs, tank edges
— where the ground splits into two
elevations at one plan position

Dir li¢u tir phan mém khac
Data coming from other software

Cit bé mat theo ranh chinh xac ma
khong dich cao d6

Cutting a surface along an exact boundary
without shifting elevations

Chénh 1éch do thiéu breakline khong phai chuyén nho. Trén nén dudng dip cao 4 m, mot
tam giac bic ngang qua chan taluy 1am cao do tai d6 sai nira mét trén mot dai dai; nhan
v6i dién tich, khéi luong dao dip léch téi mic du dé ddi co khi nghiém thu.

The discrepancy from a missing breakline is not small. On a 4 m embankment, one triangle

spanning the toe of slope puts the elevation there out by half a metre along a strip; multiplied by
the area, the earthwork quantity shifts enough to be argued over at handover.

« Khai bao breakline xong phai dung lai bé mat. Chimng nao chua dung lai, dudong dong
muc trén man hinh van 1a dudng cil.
After declaring a breakline the surface must be rebuilt. Until then the contours on screen are
still the old ones.

* Hai breakline khong duogc cit nhau & hai cao d6 khac nhau. Gap truong hop do, Civil
3D bao 16i hodc 1dy mot trong hai cao do, va két qua khong doan trude duoc.
Two breaklines must not cross at differing elevations. Where they do, Civil 3D either reports
an error or takes one of the two elevations, and the outcome is unpredictable.

* Puong dong murc s6 hoa tir ban do giay cti dua vao lam dir li¢u contour, khong lam
breakline. Pua nham thanh breakline s€ sinh ra mot rirng rang budc va bé mat nang vo
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ich.
Contours digitised from an old paper map belong in the contour data type, not in breaklines.
Feeding them as breaklines creates a thicket of constraints and a needlessly heavy surface.

MEO / TIP — M3 ni ngoai hién truong 1am sin phan 16n viéc nay. Figure sinh tir Linework
Code Set, néu dugc danh du breakline trong Figure Prefix Database, s€ vao théng bé mat ma
khong can v& lai mot nét nao trong phong.

Field coding does most of this work in advance. Figures generated by the linework code set, when

flagged as breaklines in the figure prefix database, go straight into the surface with no line redrawn in
the office.

6.4. Boundary — cit ph?ln tam giac thira ¢ ria bé mat — Boundaries — trimming

stray triangles at the surface edge

Lu6i tam giac luén phi kin bao 10i ctia tap diém, ké ca nhitng chd khong do. Khu do hinh
chit L hoic c6 khoang 16m s& moc ra mot mang tam giac dai & phan 16m — phan mém
ndi suy cho ving khong ¢ s6 liéu. Boundary dung dé cit bo nhitng mang do.

The triangulation always fills the convex hull of the point set, including areas that were never

surveyed. An L-shaped site or one with a re-entrant grows a patch of long triangles across the
gap, where the software has interpolated across missing data. Boundaries remove those patches.

Dung khi

When to use

Loai ranh

Boundary type

Gitr phﬁn trong ranh, bo moi tam

gific ngodi ranh Gi6i han bé mit dang pham vi do

Outer o ) Limiting the surface to the area actually
Keeps what is inside and discards every
] ] surveyed
triangle outside
An tam giac trong ranh, khoét mot Ao ho, cong trinh hi¢n hitu, ving
Hide 16 khong tinh khéi lugng
Hides the triangles inside, punching a Ponds, existing buildings, areas excluded
hole from quantities
VR . . Pao nho trong hd, bé mong gitta vin
Hién lai mét vung bén trong vung , & j £& &
~ A khoét
Show da an . . o
o ) An island in a pond, a plinth inside an
Shows an area back inside a hidden one
excluded area
. . . .. Ngudn dit liéu 16n; 4p trude khi thém
Loc dir liéu ngay luc nap, chi nhan & NN cp
< 1o nguon thi file nhe han
. dir li¢u trong ranh _
Data clip Large data sources; applied before the

Filters the data as it is read in,
accepting only what lies inside

sources are added it keeps the drawing
light

CANH BAO / WARNING — Data clip phai khai béo trwéce khi thém dit liéu vao bé mat.
Thém dir liéu xong méi ap data clip thi phan dit liéu da nap van nam trong bé mit.
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A data clip must be declared before the data is added to the surface. Applied afterwards, it leaves the
data already loaded inside the surface.

GHI CHU / NOTE — Ranh dung lam boundary nén 1a da tuyén kin. Pa tuyen ho s€ bi khép
tu dong theo dudng thang ndi hai dau, cit mat mot phan bé mit ngoai y mudn.

The object used as a boundary should be a closed polyline. An open polyline is closed automatically
with a straight line between its ends, cutting away part of the surface unintentionally.

6.5. Surface Style va Surface Analysis — hién thi d9 déc va dai cao dp —

Surface styles and surface analysis

Mbt bé mit hién 1én theo cich nao 1a do Surface Style quyét dinh, va mot bé mit co thé
xem bang nhiéu style khac nhau tuy muc dich: kiém tra bang luéi tam giac, in h so bang
duong déng muc, thuyét minh bang ban dd phan dai mau.

How a surface appears is decided by its surface style, and the same surface can be viewed

through different styles for different purposes: triangles for checking, contours for the drawing
set, coloured bands for presentation.

Kiéu hién thi Thiy dwoc gi Dung dé

Display mode What it shows Purpose

Duong déng mrc chinh va phu,

Duong dong mirc ~ bude tuy dat Ban v€ ho so
Contours Major and minor contours at chosen The drawing set
intervals

Kiém tra: thay ngay tam giac dai bat
Tam giac Toan b ludi tam gidc thuong va chd thiéu breakline
Triangles The complete triangle mesh Checking: long triangles and missing
breaklines show up at once

Piém Céac diém tao nén bé mat Déi chiéu véi dix lieu géc
Points The points making up the surface Comparison with the source data
Lu6i 6 Lu6i 6 vudng phi bé mat Trinh bay mé hinh ba chiéu
Grid A square grid draped over the surface  Three-dimensional presentation
Bién DPuong bao ngoai va céac 16 khoét Xem nhanh pham vi bé mat
Borders The outer edge and any holes A quick look at the surface extent

Surface Analysis t6 mau bé mit theo trj s6 tinh duoc, khai bao trong Surface Properties
— thé Analysis, r0i bat 18n trong style:

Surface analysis colours the surface by a computed value, declared in Surface Properties —
Analysis tab and then switched on in the style:

* Elevations — chia cao d0 thanh c4ac ddi mau. Nhin ra ngay vung triing, vung cao, va
ca diém cao d6 lac vi n6 chiém riéng mot dai & dau bang.
Elevations — splits the elevation range into coloured bands. Low ground, high ground and
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rogue elevations all stand out, the last because they take a band of their own at the end of the
table.

« Slopes — t6 theo do ddc, dit duoc s6 dai va ngudng timg dai. Dung dé khoanh ving
dbc qua gidi han cho phép, vi du ving dc trén 20 %.
Slopes — colours by gradient, with a chosen number of ranges and limits. Used to delineate
ground steeper than a permitted limit, for example above 20 %.

« Slope arrows — mili tén chi hudng ddc tai timg tam giac. Dung dé kiém mit san nén:
miii tén chum vé mét chd triing 1a chd dong nuée.
Slope arrows — an arrow per triangle showing the direction of fall. Useful when checking a
graded surface: arrows converging on a hollow mark a place where water will pond.

« Directions — hudng ddc theo phwong vi, ding cho phan tich huéng phoi sang va
thoat nudc trén dién rong.
Directions — aspect by bearing, used for exposure and drainage analysis over larger areas.

« Watersheds — phan chia luu vuc theo hudng nude chay trén bé mit, lam dau vao cho
tinh toan thoat nudc.

Watersheds — divides the surface into catchments by flow direction, as input to drainage
calculations.

MEO / TIP — Trudc khi giao bat ky s liéu nao, bat style tam gidc mot lan va nhin qua toan
bd bé mit. Ldi bé mat hdu nhu ludn 16 ra & ludi tam giac trong khi 16p dudong dong mirc van
che duoc no.

Before releasing any figures, switch to the triangle style once and look over the whole surface. Surface

faults almost always show in the mesh while the contour display still hides them.

6.6. Chinh sira bé mat va 1énh Rebuild Surface — Editing a surface and rebuilding
it

Nhom 1énh sira bé mit nim & Surface Properties — Definition — Edits, va mdi thao
tac sira duoc ghi lai thanh mot dong trong danh sach. Dong ndo ciing tit bat hodc xoa
duoc, nén thao tac stra bé mat khong phé dir liéu géc.

The surface editing tools sit under Surface Properties — Definition — Edits, and each

operation is recorded as a line in the list. Any line can be disabled or deleted, so editing never
destroys the source data.
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Thao tac
Operation

Lam gi

What it does

Trwong hop dung

Typical case

Add Line / Delete
Line

Swap Edge

Add / Delete /
Modify Point

Raise / Lower

Surface

Paste Surface

Simplify Surface

Smooth Surface

Thém hoac bé mot canh tam giac
Adds or removes a triangle edge

Lat canh chung cua hai tam giac ké
Flips the shared edge of two adjacent
triangles

Thém, x04, sira cao do mot diém
clia bé mit

Adds, deletes or re-levels one surface
point

Nang hoac ha toan bo bé mit mot
luong

Raises or lowers the whole surface by a
constant

Dan bé mit nay d¢ 1én bé mit kia
trong pham vi bé mit duoc dan
Pastes one surface over another within
the pasted surface's extent

Giam sb diém theo phan trim hoic
theo sai s6 cao d6 cho phép
Reduces the point count by a
percentage or to a permitted elevation
tolerance

Noi suy thém diém cho bé mat tron
hon

Interpolates extra points for a smoother
surface

Vé cho tam giac hoa sai cuc bd
Repairing a local triangulation error

Stra séng dat chay sai huéng & mot
cap tam giac

Correcting a ridge running the wrong
way across one pair of triangles

Loai bo diém cao d0 lac
Removing a rogue elevation

Quy d6i méc cao do gia dinh vé
mdc quéc gia
Shifting an assumed datum onto the
national datum

Ghép mit thiét ké vao dia hinh ty
nhién thanh mat hoan thién
Merging a design surface into existing
ground to form the finished surface

Bé& mit quét laser hoic DEM qua
nang

Laser scan or DEM surfaces that are
too heavy

Bé& mit trinh bay; khong dung cho
bé mat tinh khéi luong

Presentation surfaces, not for surfaces
used in quantity computation

Bé mat c6 dir liéu thay d6i sé hién dau béo cii trong Prospector. Chudt phai bé mit —
Rebuild dé dyung lai. Tuy chon Rebuild — Automatic bat bé mit tu dung lai sau mdi lan
dit liéu doi.

A surface whose data has changed is marked out of date in Prospector. Right-click it — Rebuild
to regenerate it. The Rebuild — Automatic option makes the surface regenerate after every
change to its data.

CANH BAO / WARNING — Chi bat Rebuild — Automatic cho bé mit nho. Trén bé mit
vai trim nghin diém, mdi 1an kéo mot breakline 1a may dung lai toan bo ludi tam giac va treo
vai chyc gidy; lam vi¢c kiéu d6 mot budi 1a hét budi.

Enable Rebuild — Automatic only on small surfaces. On a surface of a few hundred thousand points,

Tai liéu nay dugc bién soan boi ddi ngii ctia website: https://globalmarket.vin
Trang 34



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

every nudge of a breakline retriangulates the whole mesh and freezes the machine for tens of seconds;
a session spent that way is a session lost.

6.7. Cach tinh khoi lwgng dao dép gitra hai bé mat — Computing cut and fill

between two surfaces

Khéi luong giita hai bé mit tinh bang mot bé mat thir ba: bé mat chénh léch, 1ay cao do
béng hiéu cao dd ctia bé mit so sanh trir bé mit géc. Chd hiéu s6 duong la dép, am la
dao; thé tich 1a tich phan ciia hiéu s6 do trén dién tich chong lan.

Volumes between two surfaces are computed through a third surface: a volume surface whose

elevation is the comparison surface minus the base surface. A positive difference is fill, a
negative one cut, and the volume is the integral of that difference over the overlapping area.

1. Chuén bi du hai bé mat da dung lai xong: bé mit tu nhién lam Base Surface, bé mit
thiét ké 1am Comparison Surface.
Have both surfaces rebuilt and ready: existing ground as the base surface, the design
surface as the comparison surface.

2. Prospector — chuot phai Surfaces — Create Surface, chon loai TIN volume
surface, roi chi dinh hai bé mat trén.
Prospector — right-click Surfaces — Create Surface, choose the type TIN volume surface,
then nominate the two surfaces above.

3. Thém mot outer boundary khép kin vao bé mit chénh 1éch, trung dung ranh pham vi
thi cong hodc ranh giai phong mit bang.
Add a closed outer boundary to the volume surface, matching the works boundary or the
land acquisition limit exactly.

4. Poc két qua ¢ Surface Properties — thé Statistics — muc Volume: khdi luong dao,
khéi lugng dap va hiéu sb.
Read the result under Surface Properties — Statistics tab — Volume: the cut volume, the
fill volume and the net figure.

5. Can bang in vao ho so thi dung Volumes Dashboard dé 1ap danh muc nhiéu cap bé
mat va cheén bang khdi lugng vao ban v¢, can khoi lugng theo 6 ludi déu thi dung
grid volume surface va chén bang ludi 6.

For a table in the drawing set, use the Volumes Dashboard to list several surface pairs and
insert a volume table; for quantities cell by cell, build a grid volume surface and insert a
grid volume table.

CANH BAO / WARNING — Khong c6 ranh khép kin thi Civil 3D tinh trén toan bd phan
chong 14n ciia hai bé mat, ké ca phan ngoai pham vi thi cong. Bé mit thiét ké thudng trai rong
hon pham vi that vi tam gidc hoa ra t6i bao 161, va khdi lugng khi d6 luén thira.

Without a closed boundary, Civil 3D computes over the whole overlap of the two surfaces, including
ground outside the works. A design surface usually spreads wider than the real extent because
triangulation reaches the convex hull, and the quantity then always comes out too large.

CANH BAO / WARNING — Bé mit chénh 1é&ch khong tu cap nhat theo bé mit géc. Stra bé
mat ty nhién hay bé mat thiét ké xong phai dung lai bé mat chénh léch, néu khong bang khéi
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lwong van in ra sd ci.
A volume surface does not follow its parents automatically. After editing either the existing or the
design surface, rebuild the volume surface, or the table will keep printing the old figures.

GHI CHU / NOTE — Hé sb né roi khi dao va hé sd co ngét khi dap khai bao ¢ Surface
Properties ctia bé mat chénh léch. Dat hé sé ¢ d6 thi bang khdi lwong in ra di quy ddi, khong
phai nhan tay.

The cut expansion factor and the fill shrinkage factor are declared in the Surface Properties of the
volume surface. Set there, the volume table prints the adjusted quantities and no manual
multiplication is needed.

Khéi lugng tinh theo bé mat va khdi lugng tinh theo tric ngang khong bao gio tring khit.
Céch theo bé mit 1y toan bd mo hinh; cach theo trac ngang ndi suy giita cic mat cat
cach nhau 20 m hay 25 m nén bo sot bién doi gitra hai mit cat. Sai khac vai phan tram 1a
binh thudng. Hd so thanh quyét toan & Viét Nam thudng yéu ciu s theo trac ngang, con
sO theo bé mat dung dé kiém chéo — léch qua thi ¢ chd sai chir khong phai chuyén lam
tron.

Surface-based and cross-section-based quantities never agree exactly. The surface method uses
the whole model; the section method interpolates between sections 20 m or 25 m apart and
misses what happens in between. A few per cent of difference is normal. Payment documents in
Vietnam usually require the section figure, with the surface figure kept as a cross-check — a
large gap between them means there is a fault somewhere, not a rounding difference.
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Chuo ng 7. Tuyén va trac d()C — Chapter 7. Alignments and profiles

Tuyén 1a xuong séng cia moi cong trinh dang dai: duong bd, dudng sit, kénh, tuyén dng,
dé. Moi thir sau d6 — trac doc, trac ngang, corridor, khoi luong — déu bam vao 1y trinh
clia tuyén.

The alignment is the backbone of every linear project: roads, railways, canals, pipelines, dykes.
Everything that follows — profiles, sections, corridors, quantities — is tied to its stationing.

7.1. Cach tao tuyén trong Civil 3D — Creating an alignment in Civil 3D

C6 hai duong vao. Cach thir nhat 13 vé thang bang Alignment Layout Tools: thanh cong
cu ndy mo ra khi tao tuyén méi, gdbm cac nut v& doan thang, dudng cong tron, duong
cong chuyén tiép va cac to hop cua chang. Cach thir hai 13 Create Alignment from
Objects: chon mot da tuyén hoic mot chudi duong thing va cung di vé sin trong
AutoCAD, Civil 3D chuyén thanh tuyén.

There are two routes. The first is to draw directly with the Alignment Layout Tools: this toolbar
opens when a new alignment is created and holds buttons for tangents, circular curves, spirals
and their combinations. The second is Create Alignment from Objects: select a polyline or a
chain of lines and arcs already drawn in AutoCAD and Civil 3D converts it into an alignment.

Thanh phin Vai tro Tham s6 chinh

Entity Role Main parameters

Doan tim tuyén thang giira hai
Doan thang duong cong Hai diém dau cuoi, phuong vi
Tangent A straight run of centreline between Two ends, bearing

curves

‘ ‘ o : Ban kinh, géc chuyén huéng, chiéu
Duong cong tron D061 hudng tuyén 8 Y g

: dai
Circular curve Changes the direction of the alignment . .
Radius, deflection angle, length

N&i doan thing voi duong cong

](?hlfl(;léi f[:iOérIl)g tron, d6 cong ting dan Chiéu dai, thong s A
Spiral Links a tangent to a circular curve with ~ Length, A parameter
gradually increasing curvature
Nbi hai h¢ 1y trinh khac nhau trén
Diém d6i ly trinh  cing mot tuyén Ly trinh trugc va sau diém ndi
Station equation Joins two different stationing systems Station back and station ahead

on one alignment

CANH BAO / WARNING — Tuyén tao tir da tuyén chi t6t khi da tuyén d6 da c6 du duong
cong ding ban kinh. Pa tuyén giy goc chuyén sang tuyén sé& thanh cac doan thing nbi nhau
bang goc nhon, khong xe nao chay duge. Bat tuy chon thém dudng cong giita cac doan thing
ngay trong hop thoai tao tuyén va nhap ban kinh mic dinh, rdi van phai kiém lai timg duong
cong.
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Creating an alignment from a polyline works only when that polyline already has curves of the right
radius. A polyline with sharp corners becomes a set of tangents meeting at angles no vehicle can
negotiate. Switch on the option to add curves between tangents in the creation dialog and give a
default radius, then still check every curve individually.

GHI CHU / NOTE — M&i tuyén thudc mot Alignment type: Centerline, Offset, Curb
Return, Rail, Miscellaneous. Kiéu tuyén quyét dinh 16p mic dinh va cach phan mém ddi xir
v6i tuyén trong corridor, nén dat ding ngay tir luc tao.

Every alignment has an alignment type: centerline, offset, curb return, rail or miscellaneous. The type
governs the default layer and how the alignment is treated inside a corridor, so set it correctly at
creation.

7.2. Rang budc fixed, floating va free ciia thanh phan tuyén — Fixed, floating

and free alignment entities

M&i thanh phan tuyén mang mét kiéu rang budc, va kiéu rang budc quyét dinh chuyén gi
xay ra khi chinh tuyén. Pay 1a phan hay bi bé qua nhat, ciing 14 phan khién nhiéu ngudi
thdy tuyén trong Civil 3D kho sira hon v& tay — thyc ra 1a do dyung sai rang budc tir dau.

Every alignment entity carries a constraint type, and that type decides what happens when the

alignment is edited. This is the most commonly skipped topic, and the reason many people find
alignments harder to edit than hand drafting — the constraints were set up wrongly at the start.

Rang bujc Hinh hoc do diu quyét dinh Khi thanh phin bén canh déi

Constraint What fixes the geometry When a neighbour changes

Do toa d6 va tham s6 nhap vao, déc Dung yén, quan hé tiép tuyén voi
1ap véi thanh phan khac thanh phan bén canh c6 thé dut

Fixed
By entered coordinates and parameters, | Stays put; tangency with its neighbours
independent of the others may be broken
Bam vao mot thanh phan di c6, thém  Truot theo thanh phan né bam, giir
. mot diéu kién rién tié én ¢ dau d¢
loritivg ot dicu kié¢ e. g. . ép tuyen & dgu c.10.
Attached to one existing entity plus one Follows the entity it is attached to,
condition of its own keeping tangency at that end
Ném giita hai thanh phan va bi cd hai ~ Tu tinh lai dé van tiép tuyén cé hai
Free rang budc dau
Sits between two entities and is Recomputes itself to stay tangential at
constrained by both both ends

Céach dyung ding cho tuyén duong thong thudng: cac doan thiang dé fixed, cac duong
cong tron giita chung dé free va chi nhap ban kinh. Khi d6 dich mot doan thang sang vai
mét, moi duong cong hai bén tu tinh lai, tiép tuyén van khép, 1y trinh cdp nhat theo.
Tuyén dyng toan thanh phan fixed thi mdi lan dich mot doan 1a phéi stra tay tat ca cac
duong cong, ding bang cong vé lai tir dau.

The correct set-up for an ordinary road: tangents as fixed entities, the circular curves between
them as free curves with only a radius entered. Move a tangent a few metres and the curves on
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both sides recompute, tangency holds and the stationing updates. An alignment built entirely
from fixed entities needs every curve corrected by hand after each move — as much work as
redrawing it.

« Xem va sira tuyén bang s6 trong Alignment Grid View: bang liét ké timg thanh phan
v6i ban kinh, chiéu dai, 1y trinh dau cubi, sira thang trong 6.

View and edit an alignment numerically in the Alignment Grid View: a table of every entity
with its radius, length and start and end stations, editable in place.

* Kéo grip trén ban v€ 1a cach chinh nhanh nhung chi dung & budc nghién ctru huéng
tuyén. Ch6t phuong an roi thi nhap sé trong bang, vi ban kinh kéo tay hiém khi ra s6
tron.

Dragging grips in the drawing is quick, but belongs to the route study stage. Once the layout
is settled, type the values into the table: a radius set by dragging is rarely a round number.

« Gan tép tiéu chuan thiét ké va bo kiém tra vao tuyén dé phan mém canh bao khi ban
kinh nhé hon tri s6 t6i thiéu Gng véi téc do thiét ké. Canh bao hién ngay trén tuyén
dudi dang biéu tuong.

Attach a design criteria file and a check set to the alignment so the software warns when a
radius falls below the minimum for the design speed. Warnings appear on the alignment itself
as symbols.

7.3. Alignment Label Set va Alignment Style — nhén Iy trinh va hién thi tim
tuyén — Alignment label sets and styles

Nhién tuyén gom thanh Label Set: mot bo d khai bao san gan duoc cho moi tuyén trong
du 4n, bao dam cac ban vé& ghi 1y trinh gidong nhau. B6 nhin gém nhiéu loai:

Alignment labels are collected into a label set: one declared set can be applied to every
alignment in the project so that all drawings are annotated identically. A set contains several
label types:
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Loai nhan

Ghi gi

What it shows

Thwong dat

Label type

Ly trinh chinh

Major station

Ly trinh phu

Minor station

Piém dic trung
Geometry points

Yéu t6 cong
Curve data

Pudng thang
Tangent data

Ly trinh dang Km0+100 kém vach
ngang tim tuyén

Station in the form Km0+100 with a tick
across the centreline

Vach chia nhd, thuong khong ghi
chir
A short tick, usually without text

Piém dau tuyén, cudi tuyén, dau va
cudi duong cong

Start and end of the alignment, start and
end of each curve

Bén kinh, chiéu dai, goc chuyén
hudng, tang

Radius, length, deflection angle, tangent
length

Chiéu dai va phuong vi doan théng
Length and bearing of the tangent

Typical setting

Budc 100 m
Every 100 m

Budc 20 m
Every 20 m

Ghi tén diém va ly trinh
Point name and station

bat ngoai duong cong hoac lap
thanh bang riéng

Placed outside the curve or collected
into a table

Ban v€ cam tuyén
Setting-out drawings

Ly trinh gbc dat trong Alignment Properties — thé Station Control: chi dinh mét diém
trén tuyén va ly trinh cta nd, toan bd ly trinh con lai tinh lai theo. Khi myén bi kéo dai vé
phia dau hodc cit bot ma hd so da phat hanh theo 1y trinh cii, dung diém doi Iy trinh dé
giit nguyén 1y trinh cii & phan con lai thay vi danh s lai toan tuyén.

The starting station is set in Alignment Properties — Station Control: nominate a point on the
alignment and its station, and the rest is renumbered from it. When an alignment is extended
backwards or shortened after the drawings have been issued on the old stationing, use a station
equation to keep the existing stations on the remainder instead of renumbering the whole route.

- Alignment Style quyét dinh nét tim tuyén, diu diém dau va diém cudi, mii tén chi
hudng tang 1y trinh, cach hién duong cong chuyén tiép va cac duong kéo dai tiep

tuyén.

The alignment style controls the centreline linework, the start and end markers, the arrow
showing the direction of increasing station, and how spirals and tangent extensions are

displayed.

« Lép ma d6i twong tuyén roi vao khong 13y theo 16p hién hanh, ma ldy theo khai bao
Object Layers trong Settings. Pt mot 1an cho ca ban v& miu thi moi tuyén tao sau
déu nam dung 16p.
The layer an alignment lands on does not come from the current layer but from the object
layers declared in Settings. Set it once in the template and every alignment created
afterwards goes to the right layer.
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MEO / TIP — Nhian chong 1én nhau & chd tuyén cong git thi khong xoa nhin, ma kéo grip
ctia nhin ra chd trong — nhén van dinh 1y trinh ctia nd va van cap nhat khi tuyén doi.

Where labels overlap on a tight curve, do not delete them: drag the label grip to a clear spot. The
label stays tied to its station and still updates when the alignment changes.

7.4. Profile — triic doc tw nhién va tric doc thiét ké — Profiles — existing ground
and design

Trac doc 1a mit cit dung doc theo tim tuyén, trai phang ra theo 1y trinh. Civil 3D phéan
biét hai loai khéc nhau vé ban chat:

A profile is a vertical section along the alignment, unrolled against the stationing. Civil 3D
distinguishes two kinds that differ in nature:

* Tric doc tw nhién (surface profile) 1a dir liéu, khong phai thiét ké. Phan mém lay mau
cao do bé mit doc theo tuyén va ve lai. Khong stra truc tiép duoc duong nay; mudn nod
ddi thi phai stra bé mat hodc stra myén.

An existing ground profile is data, not design. The software samples the surface elevation
along the alignment and draws it. This line cannot be edited directly; changing it means
changing the surface or the alignment.

« Tric doc thiét ké (layout profile) do ngudi thiét ké v&, gdm cac doan ddc thang ndi
nhau qua cac dudng cong dimg. Pay 13 dudong mang cao do thiét ké cua tim duong.
A design profile is drawn by the designer as a chain of straight grades joined by vertical
curves. This line carries the design levels of the centreline.

Hiéu cao d¢ giita hai duong tai mdi 1y trinh chinh 14 chiéu cao dao hodc dép tai tim. Dai
dir liéu dudi khung trac doc in ra con sd d6 cho timg 1y trinh, va ddy 1a bang nguoi thi
cong dung nhiéu nhit trong ca bo ho so.

The difference between the two lines at each station is the depth of cut or the height of fill at the

centreline. The data band under the profile view prints that figure station by station, and it is the
table the site crew uses most in the whole drawing set.

MEO / TIP — Khi tao tric doc tu nhién, léy mau thém theo cac dai cach tim mot khoang
nhit dinh vé hai bén. Ba dudng dia hinh cing khung cho thdy ngay tuyén c6 dang chay men
sudn doc hay khong, viéc ma mot duong tim khong noi ra duge.

When creating an existing ground profile, sample additional offsets either side of the centreline. Three
ground lines in one view show at once whether the route is running along a side slope, which a single
centreline profile cannot reveal.

7.5. Profile View — khung tric doc va dai dir liéu band — Profile views and data
bands

Tréac doc chi 1a dit liéu; phan nhin thay trén ban vé& 1a Profile View — cai khung c6 ludi,
truc cao d9, truc ly trinh va cac dai dir li¢u. Mot tric doc hién duoc trong nhiéu khung
khac nhau, mdi khung mot cach trinh bay.
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The profile itself is only data; what appears on the drawing is the profile view — the frame with
its grid, elevation axis, station axis and data bands. One profile can appear in several views,
each presented differently.

Ty 1¢ dtmg bao gio ciing 16n hon ty 1& ngang, thuong gip mudi 1an: ngang 1/1000 thi
dang 1/100. Khong phong dimg thi mot doan doc 2 % trén chiéu dai 500 m chi nhé 1én
10 m trén ban v& dai nira mét, mat khong doc ra. Hé s6 phong dung dat ngay trong hop
thoai tao khung va stra lai dugc sau.

The vertical scale is always larger than the horizontal, commonly ten times: 1/1000 horizontal
with 1/100 vertical. Without exaggeration, a 2 % grade over 500 m rises only 10 m on half a
metre of paper and the eye cannot read it. The exaggeration factor is set in the creation dialog
and can be changed later.

Dai dir liéu In ra gi

Band What it prints

Cao d tu nhién, cao do thiét ké, chiéu cao dao dép tai tng ly trinh

Profile Data
Existing level, design level and cut or fill depth at each station

So d6 d6 dbc timg doan va vi tri, thong sé dudong cong dimg
A diagram of each grade with the position and data of the vertical curves

Vertical Geometry

So d6 duong thang va dudng cong ciia tuyén, chiéu xudng dai dudi
Horizontal Geometry = khung

A diagram of the alignment's tangents and curves projected under the view

Do ddc ngang siéu cao theo 1y trinh

Superelevation . .
Superelevation cross slope by station

S6 liéu lay tir tric ngang, vi du dién tich dao dép timg mit cat

Sectional Data _
Values taken from the sections, such as cut and fill areas per section

Vi tri va cao d6 hd ga, duong dng cat qua tuyén
Positions and levels of structures and pipes crossing the alignment

Pipe Network

« Cao d6 day khung (datum) nén dit tron sb va thap hon diém thap nhét cua ca hai
duong vai mét, dé dudng thiét ké khong cham mép khung khi ha cao do & bude sau.
Set the datum elevation of the view to a round figure a few metres below the lowest point of
both lines, so that the design line does not touch the frame edge when levels are lowered
later.

« Tuyén dai thi chia khung theo chiéu dai in dugc: mdi khung mot kho gidy, phan mém
tu ngat theo 1y trinh va 1ap lai day du dai dir liéu ¢ timg khung.
For a long route, split the view to the printable length: one frame per sheet, with the software
breaking at the stations and repeating the full set of bands in each frame.
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7.6. Cach vé tric doc thiét ké va kiém tra do déc — Drawing a design profile and
checking grades

V& trac doc thiét ké bang Profile Layout Tools, mo ra khi tao tric doc méi trong khung
da c6. Nat dung nhiéu nhat 1a v& chudi doan doc kém duong cong ding: mdi lan nhap
mot diém d6i doc, phan mém ty chén dudng cong dtng véi tham sd da dit san.

Design profiles are drawn with the Profile Layout Tools, which open when a new profile is
created in an existing view. The most used button draws a chain of grades with curves: each
click sets a grade change point and the software inserts a vertical curve using the parameters
already set.

Yéu t6 Nghia Nhip bing
Element Meaning Entered as

Piém ddi déc Giao cua hai doan ddc ké nhau Ly trinh va cao do
PVI The intersection of two adjacent grades = Station and elevation

D6 dbc cua mot doan, tinh theo
phan trim
A grade expressed as a percentage

Phan tram, ddu duong 14 1én dbc
Per cent, positive uphill

Do doc doc
Grade

Duong cong dimg  Pinh dbc, doan 1én ndi doan xuéng

X ; . Ban kinh, chiéu dai hodc hé so K
161 A summit, where a rising grade meets a

o Radius, length or K value
Crest curve falling one
DPuong cong dimg  Pay dbc, doan xudng nbi doan 1én

Ban kinh, chiéu dai hogc hé sé K
16m A valley, where a falling grade meets a T

o Radius, length or K value
Sag curve rising one

Hé sb K lién hé chiéu dai dudong cong dung véi d6 doi doc: . = K x 2, trong d6 A 1a
hiéu dai s cta hai d6 dbc tinh theo phan trim. Poan 1én 3 % ndi doan xudng —2 % c6 A
bang 5; 1ay K bang 40 thi chiéu dai dudng cong 1a 200 m. Nhap theo K tién hon nhap ban
kinh vi tiéu chuén thiét ké duodng cho san tri s6 K tbi thiéu theo tdc d6 va theo tAm nhin.
The K value relates the length of a vertical curve to the change of grade: 1. = K x B, where A
is the algebraic difference of the two grades in per cent. A rise of 3 % meeting a fall of —2 %
gives A equal to 5; with K of 40 the curve is 200 m long. Entering K is more convenient than
entering a radius because road design standards tabulate minimum K values against speed and
sight distance.

« Stra bang so trong Profile Grid View: bang liét ké timg diém d6i doc véi 1y trinh, cao
dd, do dbc vao ra, chiéu dai duong cong. Stra cao d0 mot diém trong bang thi hai doan
doc hai bén ty tinh lai.

Edit numerically in the Profile Grid View: a table of every PVI with its station, elevation,
entry and exit grades and curve length. Change one elevation in the table and the two grades
either side recompute.

* Cao d0 khéng ché — dinh céng, cao do nut giao, cao do khop ndi véi duong hi¢én hitu
— nhap bang sb vao dung 1y trinh d6 trude, roi mai rai cac diém d6i déc con lai theo.
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Controlling levels — culvert soffits, junction levels, tie-ins to existing roads — are typed in at
their exact stations first, and the remaining grade change points are laid out to suit them.

CANH BAO / WARNING — D6 déc doc qua nhé nguy hiém hon dé dbc 16n. Poan nén
dudng co6 ranh bién ma dbc doc gan bang khong s& dong nuée doc ranh; quy trinh thiét ké
thuong doi doc doc t6i thiéu khong nho hon 0,5 %. Gan bo kiém tra thiét ké vao tric doc dé
phan mém danh diu ngay cac doan vi pham, dimg do bang mit trén bang.

Grades that are too flat are more dangerous than steep ones. A length of road with side ditches at a
near-zero grade holds water along the ditch; design practice normally requires a minimum
longitudinal grade of not less than 0.5 %. Attach a design check set to the profile so the software flags
offending lengths, rather than scanning the table by eye.

7.7. Lién két dong giira bé mat, tuyén va tric doc — The dynamic link between

surface, alignment and profile

Pay 1a chd Civil 3D hon han cach vé tay bang CAD thuan. Cac dbi tuong khong rdi nhau
ma xau thanh chudi: diém khao sat — bé mit — tuyén — tric doc tu nhién — tric doc
thiét ké — corridor — tric ngang — khéi lugng. Sira & dau chudi thi ca chudi tinh lai.
This is where Civil 3D beats plain CAD drafting. The objects are not independent; they form a
chain: survey points — surface — alignment — existing ground profile — design profile —
corridor — sections — quantities. A change at the head of the chain recomputes everything
below it.

Mot vi dy cu thé. Chu dau tu yéu cau dich tim tuyén sang trai 3 m trén doan dai 400 m dé
tranh mot khu mo. V& tay bang CAD: vé lai tim, do lai cao do ty nhién tai timg coc, vé lai
tric doc, vé lai toan bo tric ngang cua doan do, tinh lai khdi luong — hét mot dén hai
ngay va dé sot. Trong Civil 3D: kéo doan tuyén sang vi tri méi, dung lai, rdi kiém tra két
qua. Phan nang nhoc bién mat, viéc con lai 1a phﬁn dang lam — xem lai cao do thiét ké
cho hop dia hinh mai.

A concrete example. The client asks for the centreline to be shifted 3 m left over a length of 400
m to avoid a burial ground. By hand in CAD: redraw the centreline, re-read the ground levels at
every peg, redraw the profile, redraw every cross section on that length, recompute the
quantities — one to two days, with things easily missed. In Civil 3D: move the tangent to its new
position, rebuild, then check the result. The drudgery disappears and what remains is the work
worth doing — reviewing the design levels against the new ground.

« Trac doc ty nhién dit & ché do dong sé& tu 1dy mAu lai khi tuyén d6i hodc bé mit doi.
Ché d6 nay xem va d6i & Profile Properties — thé Information; ché d tinh giir
nguyén sd liéu luc tao va chi dung khi can dong bang mot phuong 4n dé so sanh.

An existing ground profile set to dynamic mode re-samples itself whenever the alignment or
the surface changes. The mode is shown and changed in Profile Properties — Information
tab; static mode keeps the data as sampled and is for freezing an option for comparison.

« Trac doc thiét ké khong tu chay theo. Dich tuyén xong, duong thiét ké van giit nguyén
cao d¢ tai ting 1y trinh, trong khi dia hinh bén dudi dd khac — phai ra lai chiéu cao
dao dap trén doan vira dich.

A design profile does not follow by itself. After the alignment moves, the design line keeps its
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elevations at each station while the ground beneath has changed — the cut and fill depths
over the moved length must be reviewed.

« Chudi lién két nay chay dugc qua nhiéu ban vé bang data shortcut: bé mit va tuyén
khai bdo mot 1an & ban v& nguén, cac ban vé& khac tham chiéu toi. Nguén doi thi céac
ban v& tham chiéu nhan duoc thong bao dir liéu da cii.

The chain works across several drawings through data shortcuts: the surface and alignment
are declared once in a source drawing and referenced by the others. When the source
changes, the referencing drawings are notified that their data is out of date.

CANH BAO / WARNING — Chudi lién két chi dung khi khong ai pha mit xich. Explode
mot tuyén thanh da tuyén, chép dudng dong muc ra rdi sira tay, hay xudt bé mit thanh nét vé
rdi v& de 1én — mdi viéc d6 cét dit lién két va bién ban vé Civil 3D tr¢ lai thanh ban v& CAD
thuong, kém theo nguy co hai phién ban s6 lidu cling ton tai.

The chain holds only while nobody breaks a link. Exploding an alignment into a polyline, copying
contours out and editing them by hand, or exporting a surface to linework and drawing over it — each
of these severs the link and turns a Civil 3D drawing back into an ordinary CAD drawing, with two
versions of the data living side by side.
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