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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.

Tai liéu nay dugc bién soan boi ddi ngii ctia website: https://globalmarket.vin
Trang 14



Huéng dan s dung Navisworks / Navisworks User Guide

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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