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Chwong 1. Navisworks dl‘mg dée lam gi — Chapter 1. What Navisworks
is for

Navisworks gép mé hinh cta nhiéu bd mén va nhiéu phin mém khéc nhau vao mot noi
dé kiém tra. Kién trac dung bang Revit, két cdu bang phan mém khac, duong 6ng bing
phan mém thir ba, dia hinh tir ban do s6 — tat ca dua vao mot mo hinh gdp va soi xem
chung c6 dung nhau khong, cé lép duoc theo tién do khong, khdi lugng 1a bao nhiéu.

Navisworks brings models from several disciplines and several applications together in one
place for checking. Architecture modelled in Revit, structure in another package, pipework in a

third, terrain from survey data — all are federated into one model and examined for clashes, for
buildability against the programme, and for quantities.

1.1. Navisworks khong phai phan mém dung mé hinh — Navisworks is not a
modelling tool

Khoéng c6 1énh v€ tuong, khong céd 1énh dat cot. Navisworks doc md hinh nguoi khéc
dung roi cho phép xem, tim, do, danh dAu va kiém tra. CAu kién sai thi sta & phén mém
gbc, khong sira o day.

There is no wall command and no column command. Navisworks reads models built elsewhere
and lets you view, search, measure, mark up and check them. A wrong element is corrected in
the source application, not here.

Viée Lam é dau

Task Where it is done

Phan mém gbc: Revit, AutoCAD, Civil 3D...

Dung céu kién, stra kich thudc
{ng : The source application: Revit, AutoCAD, Civil 3D and so

Modelling elements, changing dimensions

on
Gop mé hinh nhiéu bé mén .
. e Navisworks
Federating multi-discipline models
Kiém tra va cham Navisworks
Clash detection
Mo phéng tién d thi con .
g g o . Navisworks
Construction sequencing
Boc khdi lugng tir mo hinh gop
Quantity take-off from the federated Navisworks
model
Xuét ban v& hd so Phan mém gdc
Producing drawing sheets The source application
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1.2. Ba ban Navisworks — The three Navisworks editions

Ban Co gi Danh cho

Edition What it does Intended for

Chi xem tép da dong goi: xoay, di bg, do Chu dau tu, nha thau, ai can
co ban, xem diém nhin va ghi chu xem ma khong can lam

Freedom o . . . ) .
Viewing published files only: orbit, walk, basic = Clients, contractors, anyone who
measuring, viewpoints and comments needs to look but not work
Xem day du, mo phong tién do, boc khdi
luong, hoat canh, dung anh — khong c6 e 1xe A AA X LLAs
2 &, 1ot o (005 g Nguoi lam tién do va khoi
c kiém tra va cham
Simulate o0 U . luong
Full viewing, scheduling simulation, .
) ‘ o ) Planners and quantity surveyors
quantification, animation and rendering — no
clash detection
Manase Diy dii, ¢6 Clash Detective Ngudi diéu phdi BIM
g Everything, including Clash Detective BIM coordinators

GHI CHU / NOTE — Khéc biét quyét dinh giita hai ban tra tién la Clash Detective. Viéc
diéu phdi va cham bét budc phai dung ban Manage.

The decisive difference between the two paid editions is Clash Detective. Clash coordination requires
the Manage edition.

1.3. Navisworks doc dwgc nhirng gi — What Navisworks can read

Navisworks doc duoc phan 16n dinh dang mé hinh va ban vé dang dung trong xay dung,
gdm tép gdc cua cic phan mém Autodesk, tép trao d6i chuan, tép ctia nhiéu hing khac,
va dir liéu quét dam may diém. Danh sach day du tra ¢ tai lidu ctia doi phan mém dang
dung.

Navisworks reads most model and drawing formats used in construction: native Autodesk files,

open interchange formats, files from many other vendors, and point cloud survey data. Check the
documentation for the installed release for the full list.

Hai duong dwa mé hinh vao, trinh bay k§ & Chuong 4: mé thang tép gbc, hodc dé phan
mém gdc xudt ra tép trung gian . nwec rdi gop tép do.

There are two routes in, covered in Chapter 4: open the source file directly, or have the source
application write an intermediate .nwc file and append that.

1.4. Ba viéc chinh ngwoi ta mua Navisworks dé 1am — The three jobs Navisworks
is bought for
1. Kiém tra va cham. Phét hién 6ng ddm vao dam, thang may dam vao san, thiét bi
khong du chd bao tri — phat hién trén may tinh thay vi phat hién ngoai cong trudng.
Chuong 8.
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Clash detection. Finding a pipe through a beam, a lift shaft through a slab, equipment with
no room for maintenance — found on screen instead of on site. Chapter 8.
2. M6 phéng tién d9. Gan tién do vao mo hinh dé xem cong trinh moc 1én theo thoi
gian, kiém tra trinh ty lip dung va mit bang thi céng. Chuong 9.
Schedule simulation. Linking the programme to the model to watch the building rise over
time, checking the erection sequence and site logistics. Chapter 9.
3. Boc khdi lwong. Lay sb luong, chidu dai, dién tich, thé tich thang tir mé hinh gop.
Chuong 10.
Quantity take-off. Reading counts, lengths, areas and volumes straight from the federated
model. Chapter 10.
Gia tri that ndm & chd ba viéc nay lam trén cung mdt mé hinh gdp, nén sb liéu cua
chung khép nhau va cing cap nhat khi mé hinh thay doi.
The real value is that all three run on one federated model, so their figures agree with each
other and move together when the model changes.
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Chwong 2. Cai diit, gidy phép va bd xuat tép — Chaprer 2.

Installation, licensing and the file exporter

2.1. Yéu cau may tinh dé chay Navisworks — System requirements for Navisworks

Con sb chinh thirc dudi day ap cho ca ba ban Manage, Simulate va ban xem mién phi.
The official figures below apply to all three editions: Manage, Simulate and the free viewer.

Hang muc

Item

Yéu cau chinh thirc
Official requirement

Hé diéu hanh Windows ban 64 bit. Khéng c¢6 ban chay trén macOS.

Operating system 64-bit Windows. There is no macOS version.

Bo xu 1y Tu 3,0 GHz

Processor 3.0 GHz or faster
Miic tdi thiéu chinh thuc rit thip, nhung mé hinh gop thuc té can 16

B6 nhé RAM GB tré 1én

Memory The official minimum is very low, a real federated model needs 16 GB or
more

Dung luong dia 15 GB tréng dé cai

Disk space 15 GB of free space to install

Card d6 hoa Card hd trg Direct3D va OpenGL

Graphics A card supporting Direct3D and OpenGL

Man hinh 1280 x 800; nén dung 1920 x 1080

Display 1280 % 800, 1920 x 1080 advised

CANH BAO / WARNING — Mirc RAM t6i thiéu ghi trong tai liéu chi i dé phan mém
khéi dong. Navisworks nap ca md hinh gép vao bd nhd, nén moét du an nhiéu bd mén can bd
nhd gip nhiéu 1an con sé d6. Pung 1y muc t6i thiéu 1am cin cr mua may.

The documented minimum memory is only enough for the program to start. Navisworks loads the
whole federated model into memory, so a multi-discipline project needs many times that figure. Do not
use the minimum as a basis for specifying a machine.

Navisworks khong c¢6 ban chay trén macOS. Autodesk néu ba cach xem tép trén may
Mac: cai Windows trén may 4o, m& t&p béng trinh xem trén trinh duyét, hodc két ndi tur
xa té1 mot may Windows c6 cai Navisworks.

Navisworks has no macOS version. Autodesk lists three ways to view the files on a Mac: run
Windows in a virtual machine, open the file in a browser-based viewer, or connect remotely to a
Windows machine running Navisworks.

Yéu cau chinh thirc thay doi theo timg doi phan mém; ddi chiéu trang yéu cau hé thong
ciia Autodesk cho dung ban sap cai. Navisworks nap ca mo hinh gép vao bd nhd, nén
RAM la yéu t6 quyét dinh — nhiéu hon ca card d6 hoa.
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Official requirements change with each release; check Autodesk's system requirements page for
the exact version being installed. Navisworks loads the entire federated model into memory, so
RAM is the deciding factor — more so than the graphics card.

2.2. Gif,ly phép Navisworks — Navisworks licensing

Hinh thirc Pic diém

Type Characteristics

Ban xem mién phi Tai va dung khong mét tién, chi mo duoc tép da dong goi
Free viewer Free to download and use; opens published files only

Thué bao ca nhan Tra theo thang, nam hodc nhiéu nam, gén voi mot tai khoan

Single-user subscription  Paid monthly, yearly or for several years, tied to one account

G6i gom Navisworks cung nhiéu phan mém khac trong mdt thué bao

B¢ san pham nganh — thuong ré hon mua 1¢ néu da dung hai ba phan mém

xay dung A bundle containing Navisworks alongside other software in one

Industry collection subscription — usually cheaper than separate licences once two or three
are in use

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

2.3. Cai b0y xuat tép cho phan mém goc — Installing the exporter in source

applications

B6 xuit 12 phan mém phu, cai riéng, giup Revit hoic AutoCAD ghi ra tép .nwc. Cai
xong thi trong phan mém dé xuat hién thém lénh xuat Navisworks.

The exporter is a separate add-in that lets Revit or AutoCAD write .nwc files. Once installed, a
Navisworks export command appears in that application.

1. Tai bo xuét ding doi véi phan mém gbc dang dung, khong phai ding doi
Navisworks.
Download the exporter matching the release of the source application, not the release of
Navisworks.

2. Péng phan mém gdc roi cai.
Close the source application, then install.

3. M6 lai, kiém tra dd c6 1énh xuét Navisworks trén ribbon.
Reopen it and check that the Navisworks export command is on the ribbon.

4. Vao thiét lap xuét, kiém tra hai muc quan trong: XuAt toan bo mé hinh hay chi khung
nhin hién hanh, va c6 kém thudc tinh hay khong.
Open the export settings and check two things: whether the whole model or only the current
view is written, and whether properties are included.
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CANH BAO / WARNING — Xuét thiéu thudc tinh 1a 15i hay gap va phat hién mudn: mo
hinh nhin vin da, nhung ti lac lap tap hop tim kiém hodc boc khdi lwong thi khong cé dir
lidu dé loc. Kiém tra bang thudc tinh ngay sau lan gop déau tién.

Exporting without properties is a common fault found too late: the model looks complete, but when
search sets or quantity take-off are set up there is no data to filter on. Check the Properties panel
right after the first append.

2.4. Khéi dong lan didu — The first start

Nén dat ngay ba thur trong Options trudc khi mé mo hinh that:

Three settings are worth configuring in Options before opening a real model.:

* Pon vi hién thi — dat vé milimét hodc mét theo ho so cua du an.
Display units — set to millimetres or metres to match the project documents.

« Hi¢u niing hién thi — gidi han tbc d6 khung hinh va mic chi tiét khi di chuyén, dé
mo hinh 16n khong giat.
Display performance — cap the frame rate and the detail shown while moving, so large
models do not stutter.

* Thue muc lam viéc — tro vao thu muc dung chung cta du an, noi chtra cac t¢p . nwc
nhan tir cac b mon.
Working folder — point it at the shared project folder holding the .nwc files received from
each discipline.
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Chuong 3. Giao dién Navisworks — Chapter 3. The Navisworks interface

3.1. Cac thanh phé\ln cia man hinh — Parts of the screen

Thanh phén

Component

Nam &
Location

Dung daé

Purpose

Ribbon

Vung xem
Scene area

Cay dbi tugng
Selection Tree

Bang thudc tinh
Properties

Céc ctra s6 cong cu
Tool windows

Thanh trang thai
Status bar

Bang 1énh phia trén
The command band at the
top

Gilra man hinh
Centre of the screen

Béng neo bén trai
A dockable panel on the left

Bang neo, thuong bén
phai

A dockable panel, usually
right

MG¢ tir ribbon, neo dugc
hogc tha ndi

Opened from the ribbon,
dockable or floating

Dudi cung
At the bottom

Toan bo 1énh, xép theo thé: Home,
Viewpoint, Review, Animation, View,
Output

All commands, grouped in tabs: Home,
Viewpoint, Review, Animation, View, Output

Mo hinh da gop, c6 ViewCube va thanh
diéu hudéng

The federated model, with the ViewCube and
navigation bar

CAu tric cay cua moi tép da gop
The tree structure of every appended file

Thudc tinh ctia d6i tuong dang chon, 13y tir
mb hinh gdc

Properties of the selected object, carried over
from the source model

Clash Detective, TimeLiner,
Quantification, Sets, Saved Viewpoints
Clash Detective, TimeLiner, Quantification,
Sets, Saved Viewpoints

Tién trinh nap tép, bo dém, muc chi tiét
dang hién thi

File loading progress, counters and the
current level of detail

Navisworks khong dung hinh. Moi thir trén man hinh dén tir tép ctia phan mém khac, nén
giao dién xoay quanh viéc xem, tim, do, danh dau va kiém tra chi khong c6 cong cu
ve.

Navisworks does not model. Everything on screen comes from files produced elsewhere, so the
interface is built around viewing, searching, measuring, marking up and checking, with no
drawing tools.

MEOQ / TIP — Cac ctra ) cong cu neo dugc thanh thé chéng lén nhau ¢ canh man hinh. Sép
xong mot bd cuc quen tay thi luu lai bing Window — Save Workspace dé mé lai dung nhu
cli ¢ du an sau.

Tool windows can be docked as stacked tabs at the edge of the screen. Once a layout suits the way you
work, save it with Window — Save Workspace and reopen it unchanged on the next project.
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3.2. Cac thé Iénh chinh trén ribbon — The main ribbon tabs

Thé
Tab

Home

Viewpoint

Review

Animation

View

Output

Nhom viéc

What it covers

Gop tép, chon ddi tugng, an hién, mé Clash Detective, TimeLiner,
Quantification

Appending files, selecting, hiding, and opening Clash Detective, TimeLiner,
Quantification

biém nhin, cheé d¢ dieu hudng, mat cat, kiéu hién thi, anh sang
Viewpoints, navigation modes, sectioning, render style and lighting

Do dac, ghi chu, danh dAu, thé, so sanh mé hinh

Measuring, comments, markup, tags and model comparison

Hoat canh, kich ban tuong tac, ghi lai duong di
Animations, interactive scripts and recorded paths

B6 tri ctra s6, chia d6i man hinh, thanh diéu hudng, bang cong cu
Window layout, split screen, navigation bar and tool palettes

Xuét anh, phim, bao céo, ban in, t¢p giao ndp
Exporting images, animations, reports, prints and deliverable files

3.3. Cach m¢ va sap xép ctra sO cong cu — Opening and arranging tool windows

Mbi cong cu lén ctia Navisworks 1a mot cira s6 riéng, mé tir ribbon va tat di khi khong
dung. Ba cura s0 lam viéc nhiéu nhat 1a Selection Tree, Sets va Clash Detective.

Each major Navisworks tool is its own window, opened from the ribbon and closed when not
needed. The three used most are Selection Tree, Sets and Clash Detective.

« Kéo thanh tiéu dé cira s6 ra gitra man hinh dé tha ndi; kéo vao canh dé neo.
Drag a window's title bar into the scene to float it; drag it to an edge to dock it.

« Nhép dtp thanh tiéu d& dé chuyén nhanh giira neo va tha noi.
Double-click the title bar to toggle between docked and floating.

* Ctra s0 Clash Detective va TimeLiner nén neo ¢ ddy man hinh vi bang két qua rat

rong.

Dock Clash Detective and TimeLiner along the bottom, because their result tables are wide.
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Chuong 4. GOp mo6 hinh nhiéu b0 mon — Chapter 4. Federating multi-

discipline models

GOp mo hinh 1a viéc dau tién va la viéc quyét dinh moi budc sau. Gp sai toa do thi moi
két qua kiém tra va cham déu vo nghia, va khong ai phat hién ra cho téi khi ra cong
truong.

Federating the models is the first task and the one that governs everything after it. Federate at
the wrong coordinates and every clash result is meaningless, and nobody notices until work
reaches site.

4.1. Ba loai tép Navisworks va cach dung — The three Navisworks file types

Duoi tép Chira gi Dung khi

Extension What it holds Used for
Ban trich hinh hoc va thudc tinh, do Tép trung gian, khong mg dé lam

e phan mém gdc xuat ra viéc
A geometry and property extract written An intermediate file, not opened for day-
by the source application to-day work
Chi tré toi cac tép ngu@)n, kém moi Tép lam viéc he°1ng ngay, nhe, tu cdp

nwE thiét 1ap: set, clash test, viewpoint nhat khi nguén dbi
Only pointers to the source files, plus all ~ The daily working file: light, and it
settings. sets, clash tests, viewpoints refreshes when the sources change
Gop tron hinh hoc vao mét tép, cat dat  Giao ndp, luu méc, gui cho bén

wd khoi ngudn khong ¢6 mé hinh gbc
A complete copy of the geometry in one Issuing, archiving a milestone, sending
file, detached from the sources to parties without the source models

CANH BAO / WARNING — Tép . nw khong chira hinh hoc. Giri riéng mot tép . nwf cho
ngudi khac thi ho mé ra chi thiy bao thiéu tép. Mudn giri di phai xuét . nwd.

An .nwf file contains no geometry. Sent on its own, it opens with missing-file errors at the other end.
To send a model out, publish an .nwd.

GHI CHU / NOTE — Céch nhé gon: . nwc 1a nguyén liéu, . nw 1a ban lam viéc, . nwd la
san pham dong goi.
A short way to remember: .nwc is the raw material, .nwf is the workbench, .nwd is the packaged

product.

4.2. Pwa mo hinh vao Navisworks — Bringing models into Navisworks

C6 hai duong: mo thfing tép géc néu Navisworks doc dugc dinh dang do, hoac dé phﬁn
mém gdc xuét ra . nwec r0i gop tép . nwe. Puong thir hai nhanh hon nhiéu véi mé hinh
16n va giir duoc thude tinh day du hon.
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There are two routes: open the source file directly where Navisworks can read the format, or
have the source application write an .nwc and append that. The second is far faster on large
models and carries the properties across more completely.

1. Cai bd xuit . nwc cho phén mém géc; sau khi cai, phﬁn mém d6 c6 thém 1énh xuit
Navisworks.
Install the .nwc exporter for the source application; once installed, it adds a Navisworks
export command to that application.

2. Trong phan mém gdc, kiém tra thiét 1ap xuat: xuat toan b mé hinh hay chi khung
nhin hién hanh, ¢6 kém thudc tinh hay khong.
In the source application, check the export settings: whether the whole model or only the
current view is written, and whether properties are included.

3. Xuét . nwc vao mot thu muc dung chung, dat tén theo bd mon va ngay.
Write the .nwc into a shared folder, named by discipline and date.

4. Trong Navisworks, dung Append dé gop 1an luot ting tép.
In Navisworks, use Append to add each file in turn.

5. Luu lai thanh . nwt. Tir d6 vé sau chi mé tép . nwf nay.
Save the result as an .nwt. From then on, open only this .nwf.

Lénh

Command

Thém t&p vao md hinh dang mo, gilt nguyén t&p cli

Appen
ppend Adds a file to the open model, keeping what is already there
Merse Gop hai tép Navisworks, hop nhét phan tring nhau
g Merges two Navisworks files, combining duplicated content
Refresh Nap lai tép nguén da d6i ma khong gop lai tur dau
Reloads changed source files without re-appending everything
Delete G& mat tép khdi mo hinh gdp

Removes one file from the federated model

MEO / TIP — Sau khi bén thiét ké giri m6 hinh méi, chi can ghi dé tép . nwc cii bang tép
moi cung tén, cang dwong din, rdi mo . nwf va bim Refresh. Moi set, clash test va
viewpoint gilt nguyén.

When a design team issues a new model, overwrite the old .nwc with the new one under the same
name and path, then open the .nwf and click Refresh. All sets, clash tests and viewpoints survive.

4.3. Toa d9 va don vi — chd sai nhiéu nhit — Coordinates and units — where
things go wrong

M&i phan mém c6 gbc toa do riéng. Néu cac bdo mon khong théng nhéat gdc trude khi
dung, mo hinh gdp vao s€ 1éch nhau hang chuc mét, hoac chéng 1én nhau nhung 1éch mot
tﬁng.
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Every application has its own origin. Where the disciplines have not agreed one before
modelling, the federated models land tens of metres apart, or overlap but a storey out.

« Thong nhat mét goc toa dd dung chung cho ca dy an, ghi vao ké hoach trién khai
BIM, trudc khi ai d6 dung nét dau tién.
Agree one shared origin for the whole project and record it in the BIM execution plan,
before anyone models the first element.

« Kiém tra don vi cua timg tép sau khi gop. Tép dung bang don vi inch gdp cing tép
don vi mét s& cho kich thudc sai 1éch rat 16n.
Check the units of each file after appending. A file modelled in inches alongside one in
metres produces wildly wrong dimensions.

« Dung 1énh do giita hai diém biét trudc ¢ hai mé hinh khac nhau dé kiém nhanh: 14y hai
dau truc hodc hai mép san cung vi tri, khoang cach phai bé‘mg khong.
Measure between two known points in two different models as a quick check: pick the same
grid intersection or slab edge in each, and the distance should be zero.

CANH BAO / WARNING — Dimng chita léch toa do bang cach dich chuyén mé hinh trong
Navisworks. Stra & day thi dot mo hinh sau lai 1éch tiép, va 16i gbc vAn nam nguyén trong tép
thiét ké. Tra vé bén dung mo6 hinh dé ho stra.

Do not fix a coordinate mismatch by moving the model inside Navisworks. The next issue of the model
arrives offset again, and the underlying fault stays in the design file. Send it back to the modelling

team.

4.4. Kiém tra sau khi gdp — Checks to run after federating

1. M6 khung nhin ba chiéu toan canh, xem cac mé hinh c¢6 chong dung chd khong.
Open a full three-dimensional view and confirm the models sit on top of one another
correctly.

2. M& cay doi tuong, kiém tra du tép va dung tén.

Open the Selection Tree and check that every file is present and correctly named.

3. Chon thtr vai ciu kién, xem bang thudc tinh c6 dir li€u tir md hinh géc khong.
Select a few elements and check that the Properties panel carries data from the source
model.

4. Po thir mot khoang cach di biét dé xac nhan don vi.

Measure a known distance to confirm the units.

5. Luu . nwf, dat tén theo du an va dot phdi hop.

Save the .nwf, named by project and coordination round.

GHI CHU / NOTE — Bén buéc kiém nay mat chimg nim phit. Bo qua chiing thi c6 thé
chay va cham cd budi trén mét mé hinh gop sai, 101 bo di lam lai.
These checks take about five minutes. Skipping them can mean a whole session of clash detection on a

wrongly federated model, thrown away and repeated.
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Chuong S. Picu hwdong va quan sat moé hinh — Chapter 5. Navigating

and viewing the model

Mo hinh phdi hop gop kién triic, két cau va co dién cua ca cong trinh vao mdt canh duy
nhat. Tim dung chd can xem trong khdi d6 1a ky nang phai luyén, vi moi viéc con lai —
do va cham, do, ghi cha, quay phim tién d6 — déu bat dau bﬁng viéc dua camera toi
dang vi tri.

A coordination model holds the architecture, structure and building services of an entire project
in one scene. Reaching the right place inside it is a skill worth practising, because everything
else — clash detection, measuring, commenting, construction sequencing — starts with putting
the camera where the work is.

GHI CHU / NOTE — Quy udc ky hiéu trong tai liéu: duong dan 1énh ghi theo dang
Viewpoint - Navigate - Walk, nghia la thé ribbon Viewpoint, bang cong cu Navigate,
nat Walk. Tén ctra s6 neo bén canh man hinh goi 13 bang (window).

Notation used in this guide: command paths are written as Viewpoint — Navigate — Walk,
meaning the Viewpoint ribbon tab, the Navigate panel, then the Walk button. Dockable panels at the

edge of the screen are referred to as windows.

5.1. Cac ché d¢ diéu hudng trong Navisworks — Navigation modes in Navisworks

Chon ché d6 & Viewpoint - Navigate.Ché do dang bat quyét dinh chudt trai lam gi
khi ré trong khung nhin. Hai nhém khac nhau vé ban chit: nhém camera ding yén, mé
hinh xoay (Orbit, Examine, Turntable) va nhom camera di chuyén trong khéng gian
(Walk, Fly, Look Around).

Modes are selected at Viewpoint - Navigate. The active mode determines what a lefi-
button drag does in the scene view. The modes fall into two groups: those that keep the camera

still and spin the model (Orbit, Examine, Turntable), and those that move the camera through
space (Walk, Fly, Look Around).
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Chudt trai ré Dung khi

Left-button drag Use it for

Tién, I, r& trai phai & cao 6 mat i trong nha, kiém tra khong gian thao

Walk nguoi tac, d§ cao thong thuy
Move forward, back and turn at eye Walking through rooms, checking working
height space and headroom
Bay tu do, camera gilt nguyén R R 2 ..
, A Bay doc truc ong, xem tuyén ha tang dai
hudng khi tien . . .
Fly ) . Following a pipe run or a long stretch of
Free flight; the camera keeps its .
i ) i infrastructure
heading while advancing
Xoay mo hinh quanh tam, gilr . AL e 1A ,
Y i q £ Xem mot cum thiét bi tir nhiéu phia
. phuong ding . . :
Orbit . . . Inspecting an equipment cluster from several
Spin the model about a pivot, keeping sides
up vertical o
Xoay tu do moi hudng, khong gilr
Free Orbit phuong dung Xem chi tiét nho, nat két cau
Spin freely in any direction with no up ~ Small details and structural connections
vector
I’ Soi mot ddi twong cu thé vira chon tron
. Xoay quanh doi twong dang chon N e CL ’ &
Examine i cay
Rotate around the selected object ) S ) ]
Studying one object just picked in the tree
Quay mo hinh quanh tryc dirg
Turntable nhu ban xoay Trinh chicu tong the
Rotate the model about the vertical Presenting the model as a whole
axis
Trugt khung nhin theo mit phang  Dich nhe khung hinh khi dang canh anh
Pan man hinh chup

Slide the view in the screen plane Nudging the frame while composing a view

. £ 2 4, . Thay cho ln chut khi can budc zoom
Kéo l1én xuong d¢ phong to thu nho . i
Zoom min

Drag up or down to zoom in or out .
A finer alternative to the wheel

Khoanh mot khung chir nhat dé Nhay nhanh t6i mot ving nho nhin thay

Zoom phong vao diing vung do trén man hinh
Window Draw a rectangle to zoom into that Jumping straight to a small region visible on
region screen

Quay dAu tai chd, camera khong
Look dich chuyén Dtmg mot chd nhin quanh phong
Around Turn the head in place; the camera Standing still and looking around a room
does not move
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Chudt trai ré Dung khi

Lefi-button drag Use it for

Look At

hing ngay.

Nhép mét diém, camera quay
théng vé diém do Canbh tryc nhin vudng goc véi mot mat
Click a point and the camera turns to | Squaring the view onto a surface

MEO / TIP — Lin banh xe chudt dé phong thu va ré chudt gitra dé truot khung nhin chay
dugc & moi ché do, khong phai d6i cong cu. Hai thao tac ndy chiém phan 16n viéc didu huéng

The scroll wheel zooms and a middle-button drag pans in every mode, without switching tools. These
two actions cover most day-to-day navigation.

5.2. Di bg trong mo hinh vé&i Gravity va Collision — Walking through the model
with Gravity and Collision

O ché d6 Walk mic dinh, camera xuyén qua tuong va san nhu khong c6 gi. Bat nhom
cong cu Realism tai Viewpoint - Navigate — Realism dé camera hanh xir nhu

mot nguoi that.

In the default Walk mode the camera passes through walls and floors as if they were not there.
The Realism group at Viewpoint — Navigate — Realism makes the camera behave like a

person.

Cong cu

Tool

Collision

Gravity

Crouch

Third Person

Tac dung
Effect

Camera thanh mot khéi tru ¢6 ban kinh va chiéu cao, khéng xuyén qua
d6i tugng dic

The camera becomes a cylinder with a radius and a height and can no longer
pass through solid objects

Camera roi xudng mit san gan nhat va bam theo san khi di; chi c6 tac
dung khi Collision dang bat

The camera drops onto the nearest floor and follows it while walking; it only
works while Collision is on

Tu ha thép camera khi gap vat can thép hon chiéu cao da dit, thay vi
chan dung

Automatically lowers the camera under obstacles lower than the set height
instead of blocking it

Hién hinh nguoi trong khung nhin, camera Iui ra sau lung; thay rd ngudi
dung lot hay khong lot gifta hai duong dng

Shows an avatar in the view with the camera behind it, making it obvious
whether a person fits between two pipe runs

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

Trang 19



Huéng dan s dung Navisworks / Navisworks User Guide

Céc thong sb cua nguodi di dat trong hdp thoai mo tr Viewpoint — Navigate -
Realism — Settings: ban kinh khéi va cham, chiéu cao nguoi, do 1éch mét so véi
dinh dau, va chiéu cao tbi thiéu khi cti. Téc do di bd dit & Viewpoint — Save, Load
& Playback - Edit Current Viewpoint, trong muc Linear Speed (m/s) va
Angular Speed (d9/s).

The walker's parameters are set in the dialog opened from Viewpoint - Navigate -
Realism - Settings: the radius of the collision volume, the person's height, the eye offset
below the top of the head, and the minimum height when crouching. Walking speed is set at
Viewpoint — Save, Load & Playback — Edit Current Viewpoint, under Linear
Speed (m/s) and Angular Speed (degrees per second).

« Chiéu cao mat chuan dé kiém tra tim nhin va d6 cao thong thuy 1a 1,60—1,75 m tinh tir
mit san hoan thién. it sai chiéu cao thi két luan vé va dau vao dng hay dam ciing sai
theo.

A realistic eye height for checking sightlines and headroom is 1.60—1.75 m above the finished
floor. An incorrect height invalidates any conclusion about head clearance under pipes or
beams.

* Téc do mic dinh thuong qué nhanh cho moé hinh nha. Ha xuéng khoang 1,0-1,5 m/s
thi di trong hanh lang méi thay duoc chi tiét.
The default speed is usually too fast for a building model. Reducing it to about 1.0-1.5 m/s
makes detail visible while moving along a corridor.

CANH BAO / WARNING — Collision chi chin dugc nhitng d6i trong dang hién thi. Néu
d3 4n tran va thiét bi dé nhin cho thoang, camera s& di xuyén qua chung va cho cam giac
khong gian rong hon thuc té. Kiém tra thong thuy phai 1am trén mé hinh hién du.

Collision only reacts to objects that are currently visible. If ceilings and equipment have been hidden
to clear the view, the camera walks through them and the space feels larger than it is. Clearance
checks must be run with everything shown.

5.3. SteeringWheels va ViewCube trong Navisworks — SteeringWheels and
ViewCube

SteeringWheels 12 banh xe cong cu bam theo con trd, gom cac thao tac diéu hudng vao
mot chd. Moi mui trén banh xe 12 mot thao tac: giit chudt trai trén mui 1oi ré, tha ra la
xong. Bit ¢ Viewpoint - Navigate — Steeringiiheels, hodc bang niit nho & goc
dudi bén phai khung nhin.

The SteeringWheels is a tool wheel that follows the cursor and gathers the navigation actions in
one place. Each wedge is one action: hold the left button on a wedge, drag, then release. Turn it
on at Viewpoint — Navigate — SteeringWheels, or from the small button at the bottom
right of the scene view.
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Mui

Wedge

Zoom

Orbit

Pan

Rewind

Center

Walk

Look

Up/Down

Viéc lam dwgce
What it does

Phéng thu quanh diém con tro dang chi
Zoom about the point under the cursor

Xoay quanh diém tam da dat
Orbit around the current pivot point

Trugt khung nhin
Pan the view

Tua nguoc lai cac khung nhin vira di qua, chon lai m¢t khung ci
Scrub back through recent views and return to an earlier one

Dit lai diém tam xoay vao chd vira nhip
Set the pivot point at the picked location

bi bo theo hudng kéo
Walk in the direction of the drag

Quay dau tai chd
Look around from a fixed position

Néng ha camera theo phuong dung, ding dé doi ting
Raise or lower the camera vertically, used to change floors

MEO / TIP — Rewind ciru duoc tinh hudng hay gip nhat khi diéu hudng: xoay qua tay, mod
hinh bién mét khoi khung nhin va khong biét minh dang ¢ dau. Giit Rewind rdi kéo nguoc vé
khung hinh con nhén ra dugc.

Rewind solves the most common navigation accident: over-rotating until the model disappears and
the current position is unrecognisable. Hold Rewind and drag back to a frame that still makes sense.

ViewCube 13 khdi 1ap phuong & goc trén bén phai khung nhin. Nhap mot mat dé dua
camera vé hinh chiéu théng cua mat do, nhép mdt canh hodc mot dinh dé vé hudng nhin
nghiéng, ré khéi dé xoay tu do. Vong la ban dudi chan khdi chi huéng bic ctia mé hinh;
nhap chit trén vong dé xoay vé huéng twong tng. Nat hinh nha dua vé khung nhin Home

da luu.

The ViewCube sits at the top right of the scene view. Click a face to square the camera onto that
face, click an edge or a corner for an angled view, or drag the cube to rotate freely. The
compass ring beneath it shows model north; clicking a letter on the ring swings the view to that
direction. The house icon returns to the saved Home view.

GHI CHU / NOTE — Huéng bic va phuong dimg ciia ViewCube 1y tir hé toa do cua file
d3 ghép vao. M6 hinh xuét tir phan mém ding truc Z khac quy wdc s& cho ViewCube nim
ngang; stra béng cach dat lai truc Ién trong Options — Interface — Display Unitsva
phan c4u hinh cia bo doc file trong tng.

ViewCube north and up come from the coordinate system of the appended file. A model exported from
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software using a different vertical axis makes the ViewCube lie on its side; correct it by setting the up
axis in Options — Interface — Display Units and in the file reader settings for that format.

5.4. Viewpoint — luu diém nhin dé hop phoi hgp — Viewpoints — saving views for
coordination meetings

Viewpoint 1a don vi lam viéc chinh ctua Navisworks. N6 ghi vi tri camera, va ghi luon
trang thai cta canh tai thoi diém luu, nén mo lai viewpoint 1a dung lai nguyén ven céi
dang ban trong cudc hop trudc. Clash Detective, TimeLiner va Animator déu moéc vao
viewpoint.
The viewpoint is the working unit of Navisworks. It records more than the camera position: it
records the state of the scene at the moment it was saved, so reopening a viewpoint restores

exactly what was under discussion at the previous meeting. Clash Detective, TimeLiner and

Animator all hook into viewpoints.

1. Pua camera vé dung chd can ghi, an nhiing gi che khuét, cit mé hinh néu can.
Bring the camera to the position to be recorded, hide whatever blocks the view, and apply a
section if needed.

2. M¢ bang Viewpoint - Save, Load & Playback — Save Viewpoint, hodc
nhan chudt phai trong bang Saved Viewpoints roi chon Save Viewpoint.
Run Viewpoint - Save, Load & Playback — Save Viewpoint, or right-click in
the Saved Viewpoints window and choose Save Viewpoint.

3. Pt tén ngay khi vira tao. Tén ty sinh kiéu Viewl, View? s& vo dung sau ba cudc
hop.

Name it immediately. Auto-generated names such as Viewl and View?2 are useless after
three meetings.

4. Nhan chudt phai vao bang Saved Viewpoints — New Folder dé¢ gom viewpoint theo
tﬁng, theo bd mon hodc theo phién hop.
Right-click in Saved Viewpoints — New Folder to group viewpoints by level, by discipline
or by meeting session.
Nhirng gi dugc luu kem trong mdt viewpoint:

What a viewpoint stores alongside the camera:

« Vi tri camera, hudng nhin, géc mé dng kinh, kiéu chiéu phdi canh hay truc do.
Camera position, viewing direction, field of view, and whether the projection is perspective
or orthographic.

« Trang thai an hién cua ting dbi tuong — day 1a phan quan trong nhét va ciing hay bi
quén nhat.
The hidden or shown state of every object — the most valuable part of a viewpoint and the
one most often overlooked.

« Mit cat dang bat, vi tri va hudng cta tig mit phing cat.
The active sectioning, with the position and orientation of each section plane.
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« Mau va do trong sudt ghi d¢ 1én d6i tugng, ké ca mau do Appearance Profiler gan.
Colour and transparency overrides on objects, including those applied by the Appearance
Profiler.

« Redline va comment gan trén viewpoint do.
Redlines and comments attached to that viewpoint.

* Tc d6 di bod va cac thiét 1ap Realism cua riéng viewpoint.
The walking speed and the Realism settings belonging to that viewpoint.

GHI CHU / NOTE — Nhén chu6t phai vao mét viewpoint — Edit dé xem va stra toan bd
thong sb trén bang so, ké ca toa do camera. Trong d6 c6 6 Save Hide/Required Attributes:
b6 ddu 6 nay thi viewpoint khong ghi trang théi an hién nita, mo lai s& léy trang thai hién
hanh cta mo hinh.

Right-click a viewpoint — Edit to read and change all of these numerically, including camera
coordinates. The dialog contains a Save Hide/Required Attributes checkbox: clearing it stops the
viewpoint recording visibility, so reopening it keeps whatever is currently shown.

MEO / TIP — Dit tén viewpoint theo mau b dinh, vi du TO3-DHKK-01 Ong gio vuong
dam. Danh sach viewpoint sau vai tudn dai hang trim dong; tén c6 mi ting va ma bo mon
dung trudc thi loc bang mat van nhanh.

Use a fixed naming pattern, for example L03-HVAC-01 Duct crossing beam. After a few weeks

the viewpoint list runs to hundreds of entries; a name that starts with a level code and a discipline
code can still be scanned by eye.

5.5. Cat mé hinh bing Sectioning — miit phang va hép cit — Sectioning the
model with planes and a section box

Bat ¢ Viewpoint - Sectioning - Enable Sectioning. Thé ngli canh
Sectioning Tools hién ra véi hai ché do: Planes dung toi sdu mat phang cat doc lap, Box
ding mot hop sau mit bao l1dy phan muén gitr.

Turn it on at Viewpoint - Sectioning — Enable Sectioning. The Sectioning Tools

contextual tab appears with two modes: Planes, offering up to six independent cutting planes,
and Box, a six-sided box enclosing the part to keep.
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Thao tac Cach lam

Action How

Chon mit phing d . £

12 on .rAna phang cang Danh sach Current Plane, chon Plane 1 dén Plane 6
am viéc

. The Current Plane list, from Plane 1 to Plane 6
Pick the plane to work on
Plane Settings — Alignment: Top, Bottom, Front, Back, Left,
Right, hoac View, Surface, Line dé lay theo hudng nhin hoac theo
Pt huéng mat cit mot mit d3 nhip
Set the plane orientation Plane Settings — Alignment: Top, Bottom, Front, Back, Left, Right, or
View, Surface and Line to take the direction from the current view or
from a picked face

Bat Move hoic Rotate dé hién gizmo, kéo miii tén hodc cung tron

Trugt va xoay mit cit
’ y Switch on Move or Rotate to show the gizmo, then drag an arrow or an

Move and rotate the plane
arc
Bat hai mit phang nguge hudng, ding Link Section Planes dé
Cit mot 1at mong chung truot cing nhau, gitr nguyén bé day lat
Cut a thin slice Enable two opposing planes and use Link Section Planes so they move
together, keeping the slice thickness constant

Gidi han mét khu vuce Chuyén sang ché do Box, kéo gizmo thu hop vé diing khu
Isolate a zone Switch to Box mode and drag the gizmo to shrink the box onto the zone

Lat cat lién két 1a cach lam nhanh nhat khi soat va cham theo ting: dat bé day lat bang
chiéu cao mot téng, roi truot 14t do tur tﬁng ham 1én mai. Mdi lan dung 1a mdt mat béng
sach, khong bi doi tuong tﬁng trén che.
A linked slice is the quickest way to review clashes floor by floor: set the slice thickness to one
storey height, then slide it from the basement to the roof. Each stop gives a clean plan view with
nothing from the storey above in the way.

CANH BAO / WARNING — Mit cit chi anh hudng téi hinh anh, khéng anh hudng téi
phép chon va phép do va cham. Di tugng bi cit khuat vin ndm trong tap chon va Clash
Detective van tinh n6. Mudn loai that thi phai 4n hodc ding Selection Set, khong phai cit.
Sectioning affects the image only, not selection or clash detection. An object hidden behind a section
plane is still part of the selection and Clash Detective still tests it. To exclude objects for real, hide
them or use a selection set rather than a section.

5.6. Ché do hién thi va an hién doi twong — Render styles and object visibility

Ché dd vé& dit & Viewpoint — Render Style — Mode. M6 hinh cang nang thi chon
dung ché d6 cang quyét dinh toc do xoay hinh.

The drawing style is set at Viewpoint — Render Style — Mode. The heavier the model, the
more the choice of style governs how smoothly the view rotates.
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Hién thi Ghi chi

Appearance Note

Mit dic c6 vat lidu va mau lay tir file

A D \ kh tr‘ h \
Full Render goc o _ ung khi trinh bay
Shaded surfaces with the materials and For presentation
colours from the source file
Nhe hon Full Render, doc hinh
Mit dic t6 bang anh sang, bo vat lidu  khéi 13 hon
Shaded . . .
Shaded surfaces without materials Lighter than Full Render and reads
shape more clearly
Wireframe Chi khung day, khong cO mat Nhin xuyén qua moi 16p
Edges only, no surfaces Sees through every layer
Khung day c6 mit che khuat, né :
rd ung day comat che Khuat, nen Anh chup dé chén vao bién ban
Hidden Line rang hop

Hidden-line edges over opaque faces on a , . .
. Screenshots for meeting minutes
white background ‘

Danh sach Lighting canh d6 d6i cach chiéu sang: Full Lights dung dén cua file géc,
Scene Lights dung dén cta canh, Head Light gian mot dén vao camera, No Lights to
phang theo mau d6i tugng. Bong d6 that khong sinh ra trong khung nhin thuong; muén
c6 bong thi chuyén sang Render  Autodesk Rendering va chay ray trace, chap
nhan cho.

The Lighting list beside it changes the illumination: Full Lights uses the lights from the source
files, Scene Lights uses scene lighting, Head Light attaches a single light to the camera, and No
Lights fills each object flat with its own colour. Cast shadows are not produced in the ordinary
scene view, for shadows, switch to Render — Autodesk Rendering and run a ray trace,
accepting the wait.

An hién @6i twong — Hiding and showing objects
Nhom Iénh & Home — Visibility:

The commands sit at Home — Visibility:

« Hide an d6i twong dang chon. Hide Unselected 1am nguoc lai, giir lai dGing phan dang
chon — day 1a 1énh dung nhiéu nhat khi cin xem riéng mot hé thong.
Hide hides the current selection. Hide Unselected does the opposite, keeping only what is
selected — the command used most when one system has to be looked at on its own.

« Unhide All hién lai tit ca. Nhan 1énh nay trudc khi luu viewpoint méi, tranh mang
theo trang thai an ciia viéc trudc.
Unhide All brings everything back. Run it before saving a new viewpoint to avoid carrying
over the hidden state from earlier work.

« Require danh diu d6i twong 1a bat budc vé& du chi tiét trong luc diéu hudng.
Navisworks gian luoc hinh khi xoay dé giir tbc do; d6i twong duoc Require thi khong
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bi gidn lugc.

Require marks objects that must always be drawn in full while navigating. Navisworks drops
detail during movement to keep the frame rate up, objects marked as required are never
dropped.

Appearance Profiler — t6 mau theo thugc tinh — Appearance Profiler
property
Mo & Home — Tools - Appearance Profiler. Cong cu nay lap cac b chon theo

colouring by

thudc tinh hodc theo set da co, gan cho mdi bd mot mau va mot do trong subt, roi ap 1én
toan mo hinh bé‘mg nit Run. B quy tac luu ra file . dat, dung lai dugc cho du an khac.
Open it at Home — Tools — Appearance Profiler. It builds selectors from properties or

from existing sets, assigns each selector a colour and a transparency, and applies them across
the model with Run. The rule set saves to a .dat file that can be reused on another project.

Céach dung thuong gip: t6 nudc cip xanh lam, nude thai nau, gio trang, chita chay do,
dién vang. Anh chup mé hinh sau khi t6 doc dugc ngay trong cudc hop ma khong can chi
giai dai.

A common use: water supply in blue, drainage in brown, ductwork in white, fire protection in
red, electrical in yellow. Screenshots taken after profiling can be read during a meeting without
a long legend.

MEO / TIP — bdt d6 trong sudt 80 % cho kién trac va két céu, gilr co dién ddc mau. Nguoi
xem van dinh vi duoc trong cong trinh ma hé théng can ban van nodi ro.

Set architecture and structure to 80 % transparency and leave the services opaque. Viewers keep their
bearings in the building while the system under discussion stands out.

5.7. Chia ddi cira s6 va so sanh hai phién ban mé hinh — Splitting the view and

comparing two model revisions

View - Scene View - Split View chia khung nhin thanh hai hodc nhiéu 6 theo
chiéu ngang hay chiéu dimg. Mdi 6 1a mot khung nhin doc 1ap, c6 camera va ché d6 diéu
huéng riéng, nhung cung nhin vao mot md hinh: 6 bén trai dit & mat bang, 6 bén phai dat
& phéi canh cung vi tri 1 cach soat nhanh mét nat giao chéo nhiéu tuyén 6ng.

View — Scene View - Split View divides the scene view into two or more panes,
horizontally or vertically. Each pane is an independent view with its own camera and navigation

mode, all looking at the same model: a plan in the left pane and a perspective of the same spot in
the right pane is a quick way to review a congested pipe crossing.

Dé so sanh mo hinh gitra hai 1an phat hanh, ghép ca hai ban vao cing mot file rdi chon
tung ban trong cay va chay Home - Tools - Compare. HOp thoai cho chon so sdnh
theo tén, theo loai, theo thudc tinh, theo hinh hoc va theo vi tri trong cay. Két qua tdé mau
theo trang thai va ghi thang thanh cic search set trong bang Sets.

To compare two issues of a model, append both into the same file, select each one in the tree and
run Home — Tools - Compare. The dialog offers comparison by name, type, properties,
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geometry and position in the tree. Results are colour-coded by status and written into the Sets
window as search sets.

Trang thai Nghia

Status Meaning

Co 0 ca hai ban, khong khac nhau ¢ céc tiéu chi da chon

Unchanged
g Present in both revisions and identical on the selected criteria

Co6 0 ca hai ban nhung khac nhau

Changed . . . .
Present in both revisions but different
Chi c6 ¢ ban cli

Deleted . : .
Present only in the earlier revision
Chi c6 ¢ ban mdi

New

Present only in the later revision

GHI CHU / NOTE — Compare dwa trén viéc ghép cip dbi tugng giita hai ban. Néu bén thiét
ké x04 r0i v& lai mot cdu kién thay vi stra no, Navisworks doc thanh mot Deleted cong mot
New chir khong phai mot Changed. Poc két qua Compare phai nhé diéu do.

Compare works by pairing objects across the two revisions. If the design team deleted and redrew an
element instead of editing it, Navisworks reports one Deleted plus one New rather than one Changed.
Keep that in mind when reading the results.

5.8. Phim tit diéu hwdng Navisworks — Navigation keyboard shortcuts

Chuyén sang Chuyén sang

Switches to 2% Switches to

Select — chon doi tuong

Ctrl+l Select Ctrl+6 Pan
Ctrl+2 Walk Ctrl+7 Orbit
Ctrl+3 Look Around Ctrl+8 Examine
Ctrl+4 Zoom Ctrl+9 Fly
Ctrl+5 Zoom Window Ctrl+0 Turntable
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Thao tac
Action
Lén banh xe chudt Phong to thu nho quanh con tro
Scroll wheel Zoom about the cursor
Ré chudt gitra Truot khung nhin
Middle-button drag Pan the view
Phim miii tén Tién, I, r& trai phai & ché 46 Walk va Fly
Arrow keys Move forward and back, turn left and right in Walk and Fly
Shift + miii tén Di nhanh hon
Shift + arrow keys Move faster
_— Bat tit ché do toan man hinh
Toggle full screen
Tee Dung thao tac dang chay, bo chon

Cancel the current action and clear the selection

GHI CHU / NOTE — Phim tét gan lai dugc trong Options — Interface -
Developer va thay dbi theo cdu hinh chudt dang chon. Néu mot phim khéng cho két qua
nhu bang trén, kiém tra muc Navigation trong Options trudc khi két luan 1a 15i.

Shortcuts can be reassigned in Options — Interface — Developer and depend on the active
mouse profile. If a key does not behave as listed above, check the Navigation settings in Options
before concluding that something is broken.
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Chuong 6. Ciy doi twong, tip hop va tim kiém — Chaprer 6.
Selection Tree, sets and search

Navisworks khong dung hinh. Viéc cia n6 1a doc mé hinh ngudi khic dung, roi cho phép
chon dung nhom doi tuong can lam viéc. Chon sai nhom thi moi két qua sau d6 — sb
luong va cham, khdi luong, tién d6 mo phong — déu sai theo ma khong c6 déu hiéu bao
16i.

Navisworks does not create geometry. Its job is to read models built elsewhere and let the right

group of objects be selected. Select the wrong group and everything downstream — clash counts,
quantities, the construction simulation — is wrong, with nothing to signal the error.

6.1. Selection Tree va bon ché do hién thi cAy — The Selection Tree and its four
display modes

Mo bang Home - Select & Search - Selection Tree. Cdy phan anh cach file
gbc duoc t6 chirc, khong phai cach Navisworks tu nghi ra: mé hinh Revit cho ra cay theo
Category va Family, ban v&€ CAD cho ra cady theo Layer va Block, file IFC cho ra cay
theo cdu tric phan cap IFC.

Open it with Home - Select & Search - Selection Tree. The tree mirrors how the
source file is organised rather than any structure invented by Navisworks: a Revit model yields a

tree of categories and families, a CAD drawing yields layers and blocks, and an IFC file yields
the IFC hierarchy.

Cho thiy

Shows

Toan bd ciu trac cdy dung nhu file gbc, day du moi cip

Standard
The complete tree exactly as it exists in the source file, at every level
Cay it gon, bo bt cac cap trung gian khong mang thong tin
Compact . . : .
A condensed tree with intermediate levels that carry no information removed
Properties Gom déi tuong theo gia tri thudc tinh thay vi theo ciu trac file
P Groups objects by property value instead of by file structure
Sets Chi liét ké cac selection set va search set da lap

Lists only the selection sets and search sets that have been created

Biéu tuong trude mdi dong cho biét dong d6 14 file, 1a 16p, 1a nhom hay 14 hinh hoc. Mau
chir ctia dong cho biét trang théi: chit xam 1a dang an, chir xanh 14 dang duoc danh dau
Require, chit d@m hon 1a c6 mau ghi de.

The icon before each row shows whether the row is a file, a layer, a group or geometry. The text

colour shows state: grey for hidden, blue for marked as required, and a stronger weight where a
colour override is applied.
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6.2. Cach chon déi twong va lénh Select Same — Selecting objects and the Select

Same command

« Nhip mdt dong trong ciy chon ddi tugng d6 ciing moi thir nam dudi né. Gitr Shift dé
chon mot dai lién tiép, giit Ctrl dé cong don timg dong roi.
Clicking a row in the tree selects that node and everything beneath it. Hold Shift for a
contiguous range, or Ctrl to add individual rows.

. Nhép théng 1én d6i tuong trong khung nhin chon theo d¢ phan giai dang dat, xem muc
6.3. Cay tu cudn téi dong twong tmg, nhd vay biét duge ddi tugng vira nhip nam &

dau trong file gbc.

Clicking an object in the scene view selects according to the current resolution, see section
6.3. The tree scrolls to the matching row, which shows where the picked object sits in the

source file.

*Home — Select & Search — Select All chon toan bg; Invert Selection dao
tap chon, dung dé liy phan con lai sau khi di chon dugc phan khong can.
Home - Select & Search - Select All selects everything, Invert Selection flips the
selection, useful for capturing the remainder once the unwanted part has been selected.

Select Same 13 1énh tiét kiém thoi gian nhiéu nhat trong nhoém nay. Chon mét ddi tuong

mau r6i mo Home — Select & Search - Select Same, hodc nhan chudt phai trén

d6i tuong — Select Same:

Select Same saves more time than anything else in this group. Select one sample object, then
open Home - Select & Search — Select Same, or right-click the object — Select Same:

Lwa chon

Option

Same Name

Same Type

Same <thugc tinh>

Same Object

Chon ra
Selects

Moi dbi tugng tring tén véi dbi tugng mau
Every object with the same name as the sample

Moi d6i tugng cung loai, vi dy cung la 6ng hodc cung 1a dam
Every object of the same type, for example all pipes or all beams

Moi d6i tugng co cung gia tri ¢ thude tinh vira chon, vi du cung
System Type hodc cung Level

Every object sharing the value of the chosen property, for example the
same System Type or the same Level

Céc ban thé khac cta cing mot d6i tuong trong cac file di ghép
Other instances of the same object across the appended files

MEOQO / TIP — Select Same theo mot thudc tinh 1a cach nhanh nhat dé dung mot search set:
chon xong, nhin chudt phai trong bang Sets — Save Selection, rdi md Find Items dé bién
diéu kién d6 thanh bo loc dong.

Select Same on a property is the fastest route to a search set: make the selection, right-click in the Sets
window — Save Selection, then open Find Items to turn the same condition into a dynamic filter.
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6.3. Selection Resolution — chon ca khdi hay chon tirng mit — Selection

Resolution — picking whole assemblies or single faces

Pay la thiét 1ap gdy nhiéu nham l4n nhat cho ngudi moi. Mot dbi tuong trong
Navisworks khong phai mot ma 1a mot chudi cdp 16ng nhau: file chta 16p, 16p chua
nhém, nhom chira dbi tuong, dbi twong chira hinh hoc. Khi nhip chudt vao man hinh,
Navisworks phai quyét dinh tra vé cap nao. Danh sach Selection Resolution & Home —
Select & Search quyét dinh diéu do.

This is the setting that confuses newcomers most. An object in Navisworks is not a single thing

but a chain of nested levels: a file contains layers, layers contain groups, groups contain objects,
and objects contain geometry. When the scene view is clicked, Navisworks has to decide which

level to return. The Selection Resolution list at Home - Select & Search decides it.

Mirc

Resolution

Tra ve
Returns

Hau qua thye té

What it means in practice

Mot ca I]hép chon nguyén md hinh két

. Ca file da ghé .
File @ file da ghép . cau
The whole appended file ) )
One click selects the entire structural model
Hiru ich véi ban vé€ CAD chia 16p chat
Laver Ca 16p chira doi tuong che
y The layer containing the object Useful on CAD drawings with a disciplined
layer scheme
bPéi tuong & cép cao nhat dudi Chon dugc ca cum, vi du nguyén mdt
First Object 16p . may lanh gom nhiéu manh .
The topmost object level below the = Selects a whole assembly, such as an air
layer handling unit made of many parts
Déi tugng & cap thap nhét con e e NV
; % . p thap Muic mac dinh va cling 1a mac dung
. mang thudc tinh N .
Last Object The lowest object level that still 208 PE3Y
¢ .0W€S © ]e.c erermarst The default and the everyday working level
carries properties
Cép thip nhat c6 tén riéng, b6  Gon hon Last Object v6i m6 hinh 1dng
Last Unique qua cac cap trung ten o nlys:u cap .
The lowest level with a distinct Tidier than Last Object on deeply nested
name, skipping repeated names models
Chon dugc mot mit cua khdi; khong nén
Tung manh hinh hoc roi ) é 14
i g : dung d¢ lap set

Individual pieces of geometry

Selects a single face, not suitable for
building sets

CANH BAO / WARNING — Dit ¢ mirc Geometry roi 1ap Selection Set 14 18i hay gap. Set
khi d6 chira cac manh hinh hoc khong c6 thudc tinh, Clash Detective van chay nhung bao cio
khong c6 tén ciu kién, con Quantification khong 1ay dugc khéi lugng. Vé lai Last Object

Trang 31

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



Huéng dan s dung Navisworks / Navisworks User Guide

trude khi luu set.

Building selection sets while the resolution is set to Geometry is a frequent mistake. The set then holds
geometry fragments with no properties: Clash Detective still runs but its report carries no element
names, and Quantification cannot extract quantities. Return to Last Object before saving any set.

MEO / TIP — Pang ¢ mirc Last Object ma can chon ca cum, khong phai doi thiét 1ap: nhap
mot manh rdi nhin phim mii tén 1én trong Selection Tree dé leo dan 1én cp cha. Cach nay
nhanh hon ddi Selection Resolution rdi ddi lai.

When working at Last Object and a whole assembly is needed, there is no need to change the setting:
pick one part and press the up arrow in the Selection Tree to climb to the parent node. That is faster
than changing Selection Resolution and changing it back.

6.4. Bang Properties — doc thugc tinh tir Revit va CAD — The Properties
window — reading data from Revit and CAD

Mo bang Home — Display — Properties. Mdi thé trong bang 1a mot nhom thudc
tinh, va cac nhom nay do phian mém gbc sinh ra chtr khong phai Navisworks dat. Mo
hinh Revit thuong cho cac thé Item, Element, Element ID, Material, cong v&i mét thé
mang tén Category va mot thé chira tham sd kiéu.

Open it with Home - Display — Properties. Each tab is a property group, and the groups
come from the authoring software rather than from Navisworks. A Revit model typically
produces Item, Element, Element ID and Material tabs, plus a tab named after the category
and a tab holding the type parameters.

Thé Chura gi

Tab Contents

Tén, loai, file nguén, duong dan trong ciy

Item
Name, type, source file and path within the tree
Tham s6 thé hién lay tir md hinh gé

Element am s0 thé hién ay tr mo hinh goc
Instance parameters from the source model

Element ID Ma dinh dar.1h cﬁ.a‘ d(‘).i tuong trong: file gbc, dung dé truy ngugc
The element identifier in the source file, used to trace back
Vi trf va phép bién déi cua ddi tuon

Transform - pricp : . g .
Position and transformation of the object
Vat li¢u va mau

Material C

en Material and colour

S6 mit, kich thuée hop bao

Geometry : P

Face count and bounding box size

CANH BAO / WARNING — Thudc tinh thiéu gan nhu luén 13 16i ¢ khau xuat file, khong
phai 18i Navisworks. Khi xudt NWC tir Revit, muc Convert element parameters trong hop
thoai Navisworks Options phai dit 1a Elements hoac All, dé None thi m6 hinh van mé duoc,
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hinh van du, nhung bang Properties tréng rong va khong 1ap duoc search set nio.

Missing properties are almost always an export problem rather than a Navisworks problem. When
exporting an NWC from Revit, Convert element parameters in the Navisworks Options dialog must be
set to Elements or All. Left at None, the model still opens with complete geometry, but the Properties
window is empty and no search set can be built.

GHI CHU / NOTE — Nhan chu6t phai trong bang Properties — Add New User Data Tab
dé tu thém thudc tinh riéng cho dbi tuong, vi du ma hop dong hoic ngay nghiém thu. Dit liéu

and is never written back to the source model.

nay luu trong file . nwt hodc . nwd, khong ghi ngugc vé mé hinh gdc.
Right-click in the Properties window — Add New User Data Tab to attach custom properties to an
object, such as a contract reference or an inspection date. The data is stored in the .nwt or .nwd file

6.5. Selection Set va Search Set trong Navisworks — Selection sets and search sets

Ca hai déu 13 tap hop ddi tuong co tén, déu nim trong bang Home — Select &

Search - Sets, nhung cach ghi nhé khac han nhau va d6 13 diém phai nam.

Both are named groups of objects, both live in the Home - Select & Search — Sets

window, but they remember their contents in completely different ways, and that difference is the

point.

Selection Set (tinh)

Search Set (dong)

Cai duoc luu
What is stored

Selection set (static)

Danh sach dich danh timg d6i tugng
An explicit list of individual objects

Search set (dynamic)

Piéu kién tim, khong phai ddi tuong
The search conditions, not the objects

Khi mé hinh cap  Ddi twong méi khong tur vao set; ddi  Chay lai diéu kién, ludn dang véi mo
nhat tuong bi xoa d¢é lai chd trong hinh hién hanh
When the model is = New objects do not join the set; deleted = The conditions are re-evaluated and the
updated objects leave gaps set always matches the current model
Lap diéu kién trong Find Items roi
Tao bang Chon xong rdi Save Selection Save Search
Created by Making a selection then Save Selection = Defining conditions in Find Items then
Save Search
Nhém gom tay khong theo quy luat
nao, vi du bay vi tri can sua trong Moi viéc lap lai: do va cham, tién do,
Nén dung cho mot cudc hop boc khéi lugng
Use it for Ad-hoc groups with no rule behind Anything repeated: clash detection,

them, such as seven locations raised in
one meeting

scheduling, quantity take-off

Mo hinh phéi hop dugc cap nhat hing tudn. Mot selection set 1ap tir ban tuan trudc s& dan
mét dbi tuong va khong bao gid nhan doi twong mdi, nhung van chay duoc va van ra két
qua — nén sai sot tréi qua ma khong ai thdy. D6 1a 1y do search set 1 lya chon mic dinh
cho Clash Detective va TimeLiner.
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A coordination model is refreshed every week. A selection set built from last week's issue
gradually loses objects and never picks up new ones, yet it still runs and still returns results, so
the error passes unnoticed. That is why search sets are the default choice for Clash Detective
and TimeLiner.

6.6. Find Items — lap b loc tw cAp nhit theo diéu kién — Find Items — building

conditional filters that update themselves

Mo bang Home - Select & Search - Find Items. Ctra s6 chia hai phan: bén trai

la cay chon pham vi tim, bén phai 1a bang diéu kién.

Open it with Home — Select & Search — Find Items. The window is split in two: a tree

on the left sets the search scope, and a condition table on the right.

1.

Bén trai, chon file hodc nhanh cdy can tim trong. Chon dong trén cing 1 tim toan b
mo hinh da ghép.

On the left, select the file or the branch to search within. Selecting the topmost row searches
every appended file.

. Bén phai, mdi dong 1a mot diéu kién gdm bén cot: Category (nhoém thudce tinh),

Property (tén thudc tinh), Condition (phép so sanh), Value (gié tri).
On the right, each row is one condition with four columns: Category (the property group),
Property (the property name), Condition (the comparison) and Value.

. Thém dong bang cach nhan chudt phai — Insert Condition. Mic dinh cac dong nbi

v6i nhau bang And; danh diu 6 Or ¢ mot dong dé dong d6 ndi bang hoic.
Add rows by right-clicking — Insert Condition. Rows are combined with And by default;
tick the Or box on a row to combine it with or instead.

. Nhéan Find All dé chon ra toan bd két qua, hoac Find First va Find Next dé di lan

luot timg ddi tuong.
Click Find All to select every match, or Find First and Find Next to step through the
matches one by one.

. M& bang Sets, nhan chuot phai — Save Search, dat tén. Tt nay set tu chay lai diéu

kién mdi 1an mo hinh duge nap lai.
Open the Sets window, right-click — Save Search and give it a name. From then on the set
re-runs its conditions each time the model is refreshed.
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Nghia Vi du gia tri

Condition )
Meaning Example value

Bing dung gié tri, phan biét chir hoa thudng
néu bat Match Case Ong gio cap
Exactly equal, case-sensitive when Match Case is ~ Supply duct

on
L Khac gia tri Tang ham
Not equal to the value Basement

So sanh s6, dung voi thudc tinh s nhu duong
>=<= kinh, cao do 300

Numeric comparison, used with sizes and levels

- Chudi c6 chira doan chir nay & bat ky dau PCCC

Contains . . L :

The value contains this text anywhere within it Fire
. So khép theo mau, * thay cho chudi bat k3

Wildcard P _ y ¢ho Y b
Pattern match, with * standing for any string
Thudc tinh c6 ton tai, khong quan tim gié tri

Defined ; ) g g q g : —
The property exists, whatever its value
Thudc tinh khong ton tai — ding dé truy céu
kién thiéu di li¢

Undefined ¢ ¢u dir licu _

The property is missing — used to hunt down
elements with no data

MEO / TIP — Dung cip Contains cho viéc do tim ban dau, rdi thay bang = khi di biét chinh
x4c gia tri. Contains bat dwgc ca nhitng cai khong dinh bat: tim ong sé ra cd ong gio lan
ong nuoc.

Use Contains while exploring, then switch to = once the exact value is known. Contains catches more
than intended: searching for duct returns both ductwork and air duct fitting.

GHI CHU / NOTE — Bj diéu kién xuit ra file XML bang niit Export, nap lai bang Import.
Mot b search set chuan cua cong ty nén duogc giit dudi dang file XML va nap vao moi du 4n
moi, thay vi 1ap lai tir du mdi lan.

A condition set can be written to XML with Export and reloaded with Import. An office standard set
of searches is best kept as an XML file and imported into every new project rather than rebuilt each
time.

6.7. Quick Find, Selection Inspector va quy wéc dat tén set — Quick Find,
Selection Inspector and set naming conventions

Quick Find 12 6 tim nhanh trén thé Home, ciing goi dugc bﬁng Ctrl+F. GO mot chudi
roi nhan Enter, Navisworks quét moi thudc tinh cia moi doi tuong va chon két qua dau
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tién; nhan tiép dé nhay sang két qua sau. Dung khi chi can tim mot cdu kién theo ma,
khong can lap set.

Quick Find is the search box on the Home tab, also reachable with Ctr1+F. Type a string and
press Enter: Navisworks scans every property of every object and selects the first match, and
pressing again jumps to the next. Use it to locate a single element by its mark, without building a
set.

Selection Inspector m¢ tur Home — Select & Search — Selection Inspector,
liét ké tap dang chon thanh mot danh sach c6 cot thude tinh. O day loai bo duoc ting d6i
tuong khoi tap chon ma khong phai chon lai tir dau — viéc thuong phai lam khi search
set bat du vai cau kién.

Selection Inspector, at Home - Select & Search - Selection Inspector, lists the
current selection in a table with property columns. Individual objects can be dropped from the

selection there without starting again, which is what is needed when a search set catches a few
elements too many.

Set duoc dung lai & ba noi khac nhau: Clash Detective iy set lam hai vé ctia phép do,
TimeLiner gan set cho cong tac tién d, Quantification 1y set lam pham vi béc khoi
luong. Mot tén set mo hd s& gdy nham & ca ba noi. Quy udc thudng dung:

Sets are reused in three places: Clash Detective takes them as the two sides of a test, TimeLiner

attaches them to schedule tasks, and Quantification uses them as take-off scopes. A vague set
name causes trouble in all three. A workable convention:

<BO MON>-<HE THONG>-<TANG> vi du / example
CD-COT-TO03 ket cau, cot, tang 3

structure, columns, level 3
ME-GIO-CAP-TO03 co dien, ong gio cap, tang 3

services, supply ductwork, level 3
KT-TUONG-NGAN-ALL kien truc, tuong ngan, moi tang
architecture, partitions, all levels

« M3 bd mén dung trude dé danh sach ty nhom theo bo mén khi sap xép theo tén.
Put the discipline code first so the list groups itself by discipline when sorted by name.

« Khong dung dau tiéng Viét va khoang tring trong ma, vi tén set di vao bao cdo va
cham va tén file xuét ra.

Avoid diacritics and spaces in the codes, because set names end up in clash reports and in
exported file names.

« Gom search set vao thu muc trong bang Sets theo diing ciu tric thu muc viewpoint, dé
hai danh sach doc song song dugc.
Group search sets into folders in the Sets window mirroring the viewpoint folder structure, so
the two lists can be read side by side.
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Chuwong 7. Do dac, ghi chu va danh dé{lll — Chapter 7. Measuring,

commenting and markup

Phat hién ra mot chd sai trong mo hinh méi 1a nira viéc. Nira con lai 1a ghi lai chd sai d6
sao cho nguoi thiét ké mo file 1€n hi€u ngay phai stra cai gi, ¢ dau, sai bao nhiéu milimét.

Nhoém cong cu trong thé Review lam vige do.

Finding a problem in the model is half the work. The other half is recording it so that the
designer who opens the file understands at once what has to change, where, and by how many

millimetres. The tools on the Review tab do that.

7.1. Measure Tools — céc Kiéu do trong Navisworks — Measure Tools — the

measuring modes

Mo & Review — Measure. Moi phép do déu bat vao diém trén bé mit hinh hoc dang

hién thi, nén két qua phu thudc vao chd nhap chudt; phong to du gan trudc khi nhap.

Open it at Review — Measure. Every measurement snaps to a point on visible geometry, so

the result depends on where the click lands,; zoom in close enough before picking.

Ciach 1am va két qua

Point to Point

Point to Multiple
Points

Point Line

Accumulate

Angle

Area

Shortest Distance

How it works and what it reports

Nhép hai diém, cho khoang cach théng cung chénh I¢ch theo X, Y,
Z

Pick two points, reports the straight distance and the X, Y and Z
differences

Giit nguyén diém dau, nhap 1an lugt nhiéu diém sau; do nhidu
khoéng cach tir mot gdc chung

Keeps the first point fixed and picks successive second points, measuring
several distances from one origin

Do duong gay khuc, moi diem noi tiép diém trude
Measures a chain of segments, each point continuing from the previous
one

Cong don téng chiéu dai cua cac doan d3 do trong mot luot
Adds up the total length of the segments measured in one session

Nhap ba diém, cho goc giira hai doan
Pick three points, reports the angle between the two segments

Nhép cac dinh cia mot da giac nam trén cung mat phéng, cho dién
tich
Pick the vertices of a polygon lying in one plane; reports the area

Chon hai d6i tugng roi nhan nat; Navisworks tu tim cap diém gﬁn
nhau nhét giita chiing
Select two objects and click the button; Navisworks finds the closest pair
of points between them
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Shortest Distance 13 kiéu do dung nhiéu nhét khi soat khoang cach an toan giita hai hé
thdng, vi n6 khong phu thudc vao chd nhdp chudt. Chon éng va dam trong ciy, nhan nit,
ra dung khe hd nhé nhat — chinh con s6 can dua vao bién ban khi két luan khoang cach
khong dat.

Shortest Distance is the mode used most when checking clearance between two systems, because
it does not depend on where the cursor lands. Select the pipe and the beam in the tree, press the
button, and the true minimum gap appears — the figure to quote when reporting that a clearance
is not met.

Khoa truc va chuyén két qua do thanh redline — Axis locking and converting a

measurement to a redline

* Nut Lock cho khoa phép do theo truc X, Y, Z, hodc theo phuong vudng géc va
phuong song song v&i mit vira nhap. Khoa theo Z roi do tir mit san 1én day dam 13
cach ldy chiéu cao thong thuy khong 18 thudc vao viéc nhip dung diém.

The Lock button constrains a measurement to the X, Y or Z axis, or to the perpendicular or
parallel direction of the picked face. Locking to Z and measuring from the floor to the
underside of a beam gives headroom without depending on picking the exact point.

« Nt Convert to Redline bién doan do vira xong thanh mét nét redline ¢ ghi kém s
do, dinh vao viewpoint. Khong lam budc nay thi phép do bién mat ngay khi xoay
hinh.

Convert to Redline turns the completed measurement into a redline carrying its value,

attached to the viewpoint. Without this step the measurement disappears as soon as the view
is rotated.

« Nt Clear xo04 moi dudng do dang hién. Nut Transform Selected Items doi ddi
tugng dang chon di dung vector vira do — thao tac dung dé thir phuong 4n dich tuyén,
khong ghi nguge vé md hinh gbc.

Clear removes all displayed measurement lines. Transform Selected Items moves the current
selection by the vector just measured — used to test a rerouting option, and never written
back to the source model.

7.2. Pon vi hién thi va do chinh xac ctia phép do — Display units and measurement

accuracy

Pon vi va s chir sb sau dau phély dit 6 Options — Interface — Display Units.
Navisworks d6i don vi hién thi chtr khong d6i mo hinh, nén d6i qua lai bao nhiéu lan
cling khong hong gi.

Units and the number of decimal places are set at Options - Interface - Display
Units. Navisworks changes the displayed unit, not the model, so switching back and forth is
harmless.

CANH BAO / WARNING — Mot file ghép vao sai don vi van cho phép do chay binh
thuong va van cho con s6 tron tria. Ban v& CAD vé theo milimét ma bd doc file hiéu thanh
mét s€ cho toan bd mo hinh 16n gép 1000 14n, hodc nguoc lai. Trudce khi do bat ¢t thir gl
trong mot file mai ghép, do thir mot kich thudc da biét chic — bé rong mot canh cira, mot

Tai liéu nay dugc bién soan boi doi ngii ciia website: https://globalmarket.vin
Trang 38



Huéng dan s dung Navisworks / Navisworks User Guide

bude cdt — va ddi chiéu.

A file appended with the wrong units still measures without complaint and still returns tidy numbers.
A CAD drawing produced in millimetres but read as metres makes the whole model 1000 times too
large, or the reverse. Before measuring anything in a newly appended file, measure something of
known size — a door leaf, a column bay — and check it.

Don vi cua tung file da ghép xem va sua dugc & Home - Project — File Options,
hodc bang cach nhip chudt phai 1én dong file trén cung trong Selection Tree — Units
and Transform. O d6 dit lai don vi, dit phép doi gdc va phép xoay dé hai mé hinh khac
hé toa do chéng ding Ién nhau.

The units of each appended file can be inspected and corrected at Home - Project — File
Options, or by right-clicking the top-level file row in the Selection Tree — Units and

Transform. That dialog also carries the origin offset and rotation needed to make two models
with different coordinate systems line up.

GHI CHU / NOTE — Dit do chinh x4c hién thi cao hon mirc can thiét chi 1am con s6 kho
doc. Véi cong trinh dan dung, milimét khong 1ay s6 1¢ 1a du; phan 1é hién ra thudng 12 sai s6
dung hinh ctia mé hinh gdc chir khong phai thong tin that,

Displaying more precision than the work needs only makes the numbers harder to read. For building
work, whole millimetres are enough; the decimals that appear are usually modelling tolerance in the
source file rather than real information.

7.3. Redline — danh dau true tiép 1én viewpoint — Redline — marking up a

viewpoint

Cong cu v& nam & Review - Redline. Redline khong gan vio ddi tuong trong mo
hinh ma gin vao viewpoint: nét v& nam trén mat phang man hinh cta dang khung hinh
d6. Xoay camera di roi quay lai bang cach mé lai viewpoint thi nét van dung chd; nhung
néu ddi tugng bi doi trong mo hinh gbc, nét redline ding yén tai chd cil.

The drawing tools are at Review — Redline. 4 redline is attached to a viewpoint, not to an
object: the strokes lie on the screen plane of that particular frame. Rotating away and returning
by reopening the viewpoint puts the markup back exactly where it was, but if the object moves in
the source model, the redline stays where it was drawn.
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Cong cu Véra
Tool Draws
Nét bat tu do
Draw — Freehand j
- A freehand stroke

Poan thing, va Line String cho dudng giy khuc

Draw — Line . :
A straight line, with Line String for a chain of segments

DPuong may bao quanh ving c6 van d¢, quy udc chung ctia nganh

Draw — Cloud
A revision cloud around the problem area, the industry convention

Vong tron hodc elip khoanh viung

Draw — Ellipse
P A circle or ellipse around a region

Miii tén chi vao mdt chi ti€t

Draw — Arrow L .
An arrow pointing at a detail

Chir ghi chu dat ngay tai diém nhap

Text
A text note placed at the picked point

Tay timg nét di v&

Erase
Erases individual strokes

Do6i be day nét va mau cho cac nét ve tiep theo

Thickness, Colour
Changes line weight and colour for subsequent strokes

CANH BAO / WARNING — Chi vé redline duoc 1én mot viewpoint di lwu. Pang ¢ khung
nhin chua luu thi cac nit vé€ mo di. Luu viewpoint trude, vé sau.

Redlines can only be drawn on a saved viewpoint. In an unsaved view the drawing buttons are greyed
out. Save the viewpoint first, then draw.

MEO / TIP — Mot dam méy cong mot dong chir ngén 1a di cho phan 16n trudng hop.
Redline day dic miii tén va chu thich chong 1én nhau 1am ngudi nhan phai doan, trong khi cai
ho cén chi 13 biét chinh x4c ciu kién nao phai doi va doi bao nhiéu.

A cloud plus one short line of text covers most cases. Markup crowded with overlapping arrows and
notes leaves the recipient guessing, when all they need is to know which element moves and by how
much.

7.4. Comments va trang thai theo d6i — Comments and their tracking status

Comment la doan van ban gén vao mot d6i tuong theo doi dugc: mot viewpoint, mot thu
muc viewpoint, mot két qua va cham trong Clash Detective, hodc mdt cong tic trong
TimeLiner. Thém bang Review — Comments — Add Comment, hodc nhan chudt phai
1én chinh d6i twong 46 — Add Comment.

A comment is a block of text attached to something trackable: a viewpoint, a viewpoint folder, a
clash result in Clash Detective, or a task in TimeLiner. Add one with Review — Comments —
Add Comment, or by right-clicking the item itself — Add Comment.
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M&i comment mang mot s6 hiéu, tén nguoi viét, ngdy gio va mot trang thai. Trang thai 1a
thr bién danh sach ghi cht thanh cong cu theo ddi cong viée:

Each comment carries an identifier, an author, a date and a status. The status is what turns a list
of notes into a tracking tool:

Trang thai Dung khi

Status When to use it

Vura ghi, chua ai xtr Iy

New
Just written, nobody has acted on it yet
Active Di giao cho bén thiét ké, dang cho stra
Handed to the design team and awaiting a change
Phuong an xir Iy da duoc thong nhat
Approved & y . &
The proposed resolution has been agreed
D4 stra trong mo hinh va da kiém tra lai
Resolved 2 ’

Changed in the model and verified in the updated issue

Review — Comments - View Comments m& bang li¢t ké moi comment trong file,
sap xép duoc theo trang thai, theo ngudi viét hodc theo ngay. Nhip dup mot dong 1a nhay
thang toi viewpoint hodc két qua va cham mang comment d6. Find Comments loc theo
chudi chit, theo tén ngudi, theo khoang ngay va theo trang thai.

Review — Comments — View Comments opens a panel listing every comment in the file,

sortable by status, author or date. Double-clicking a row jumps to the viewpoint or clash result
that carries it. Find Comments filters by text, author, date range and status.

MEO / TIP — Chét trude trong dy 4n ai duoc doi trang thai comment. Néu bén thiét ké tu
chuyén thanh Resolved truc khi bén phdi hop kiém lai mé hinh méi, danh sach sach tron ma
va cham van con nguyén.

Agree early in the project who is allowed to change a comment status. If the design team marks items
Resolved before the coordinator has checked the updated model, the list looks clean while the clashes
remain.

7.5. Tags — gz'in thé danh so dé giao viec — Tags — numbered markers for

assigning work

Tag la thé danh s6 cdm vao mot diém cu thé trong mo hinh. Chay Review - Tags -
Add Tag, nhép diém mudn danh dau roi nhép chd dat nhan. Navisworks tu 1am ba viéc
cung luc: tao thé mang sb thir tu, lwu mot viewpoint tai chd dirg hién tai, va m& 6 nhap
comment cho thé do.

A tag is a numbered marker pinned at a specific point in the model. Run Review — Tags —
Add Tag, click the point to mark, then click where the label should sit. Navisworks does three
things at once: it creates a numbered tag, saves a viewpoint at the current camera position, and
opens a comment box for the tag.
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*Review - Tags — View Tags mo bang liét ké moi tag kém s0 hiu, trang thai va
comment.
Review — Tags — View Tags lists every tag with its number, status and comment.

« G6 sb hiéu vao 6 Go to Tag dé nhay thang t6i thé d6, khong phai do trong danh sach
viewpoint.

Type a number into Go to Tag to jump straight to that tag instead of hunting through the
viewpoint list.

« Renumber Tags danh s lai tir diu sau khi di xo4 bt thé, gitr danh sach lién tyc.
Renumber Tags renumbers from the start after tags have been deleted, keeping the list
continuous.

Céch dung tag ngoai cong truong: di hién truong voi moé hinh mé trén may tinh bang
hoic may xach tay, gip chd thi cong 1éch mo hinh thi cim mot tag tai d6 kém comment
mo ta. V& vin phong, danh sach tag chinh 1a danh sach viéc phai xir 1y, mdi viéc da c6
san viewpoint dua ngudi khac t6i dung chd.

How tags are used on site: walk the works with the model open on a tablet or laptop, and
wherever the construction departs from the model, drop a tag with a note describing it. Back in

the office the tag list is the list of items to resolve, each already carrying a viewpoint that takes
anyone to the right place.

7.6. Links — gan tai li€u va ban vé vao doi twong — Links — attaching documents

and drawings to objects

Chon ddi tuong, md thé nglt canh Item Tools — Links — Add Link, chi téi file hoac
dan dia chi web, dat tén hién thi réi chon diém dat biéu twong. Puong dan t6i file ngoai
nén 1a duong dan twong d6i hodc dudng din mang dung chung, vi duong dan toi 6 dia
riéng ctia mot may sé chét khi file . nwd sang tay ngudi khac.

Select an object, open the Item Tools — Links — Add Link contextual tab, point to a file or
paste a web address, set the display name and pick where the icon sits. Paths to external files

should be relative or on a shared network location, because a path to one machine's local drive
dies as soon as the .nwd is passed on.

Bat tit hién thi béng Home - Display - Links. Ciu hinh & Options -
Interface - Links: chon nhém lién két nao dugc hién, doi kich thudc biéu tuong,
dat khoang cach ma qua do biéu tuong bi giéu di cho d& rdi. Navisworks tu sinh mét s6
nhom lién két riéng — cua Clash Detective, cua TimeLiner, cua Sets va cia Tags —
ngoai nhom Hyperlink do nguoi dung tao.

Toggle display with Home — Display — Links. Configure it at Options — Interface —
Links: choose which link categories are shown, change the icon size, and set the distance
beyond which icons are hidden to reduce clutter. Navisworks generates several link categories of
its own — for Clash Detective, TimeLiner, Sets and Tags — alongside the user-created
Hyperlink category.
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