Topografia Aplicada — movimento de terras

Exemplo: em planta, uma vala para irrigagao mede 7.5 m de largura por 13.5
m de comprimento. Utilizando a tabela seguinte, que traduz a profundidade,
em metros, nos pontos indicados, estime o volume de escavacao que foi

necessario efectuar (supondo naturalmente o terreno original horizontal).

m 0 3.0 5.0 7.5 10.0 11.5 13.5
0 0.0 1.5 0.0 4.5 6.2 4.7 0.0
2.5 1.2 2.9 10.6 9.7 7.9 8.4 2.5
5.0 2.5 3.7 8.7 8.7 9.4 8.4 3.6
7.5 0.0 0.0 1.9 7.6 6.8 6.3 0.0




Topografia Aplicada — movimento de terras

Considerando os 7 perfis transversais seguintes, tem-se:

Perfil 0 m Perfil 3.0 m Perfil 5.0 m Perfil 7.5 m Perfil 10.0 m
A=9.25m ° A=18375m A=50.625 m A=61.125m ° A=59.5m
_1025507550250] 0 o
200 0 0 0 25120
A, -1[02550755025 0 01 oonc o V= (A +Ay)x3 = 414375
>"2(00 0 03729150 ;
A 21_925_()22@ 25 0 IS V2=5(A2+A3)><2=69.0m3
2000 0 019871060] ) .
- - Vi =—(A;+A,)x2.5=139.6875m
- T T e V,=—(A, +A5)x2.5=150.78125m*
1/0255075755025 0 0 5 2
Ag=—| 22— = m 22—~ (-595m {
2[00 0 0 689479620] VS:5(A5+A6)X1‘5:86‘4375m3
Aézl 0255075755025 0 0 =55.75 m> 1 5
200 0 0 0 638484470 V6:E(A6+A7)x2:71.0m
A, —L[025507550250] 5 0
210 0 0 0 36250

Perfil 11.5 m

2 2
A=55.75m

V15 =558.34375 m3

Perfil 13.5 m
A=1525m
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Topografia Aplicada — movimento de terras

Como alternativa, podem utilizar-se os 4 perfis longitudinais seguintes:

PerflOm  °

A=35.625m

N

Perfil 5.0 m

A=47.90m

Perfl256m Perfil 5.0 m
A=91.95m A=91425m °
-

V15 =562.84375 m3
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Resolucao do problema com o Civil3D:

1. Abrir um ficheiro novo utilizando o template AutoCAD Civil 3D (Metrics) NCS e fazer Save As

vala.dwg.

@E"’ Create a new drawing
MNew . Drawing
Start a new drawing with a selected
drawing template file, A Select template
4, SheetSet Look in:
\{J‘ Create a sheet set data file that ; Template i
E Save % manages drawing layouts, file paths, o
and project data. g Mame
e S
I_' C |.I
E SaveAs  F i AuteCAD Termnplate
Plan Production
Export »
E& ne ) PTWTemplates
= SheetSets

E%_AutDCAD Chal 30 (lmpenal) NC5
Eﬂ_ﬁ.utn[ﬁ.[} Civl 30 (Metrnic) NCS
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2. Confirmar as unidades e a escala:

Tools to maintain the drawing

Drawing Properties
Set and display the file properties of
the current drawing,

Open 4
Drawing Settings
lﬁ Specify drawing-wide ambient
Save 7 settings and settings for units and
zones, ohject layers, and
abbreviations,

Save As L.
Units

Control coordinate and angle display

formats and precision,
Export 4

Audit
Evaluate the integrity of a drawing
and carrects some errors.

[~ B

Publish |5

Status
Display drawing statistics, modes, and
extents.

1L TAFER: sl iR U

o
=
|
A
=

\
=8

Purge

Remove unused named items, such as
block definitions and layers, from the
drawing.

Drawing
Utilities

E Close .

Recover
Repair a damaged drawing file.

b

A Drawing Settings - vala

Units and Zone | Transformation lObject Layers ].ﬂ\bbreviaﬁons lAmbient Settings ]

Drawing units:
Meters | | international Foot{1 Faot = 0,3048 Meters)

Imperial to Metric conversion:

[ 5cale objects inserted from other drawings
Degrees « | []set AutoCAD variables to match

Angular units:

Zone
Categories: Mo Datum, Na Projection

Available coordinate systems:

Scale:

v 1:1000

Custom scale:

[ 1000

| o Datum, Mo Projection

Selected coordinate system code: | .

Description:

| Mo Datum, Mo Projection

Projection:

| Unknown projection

Diatum:

! Unknown Datum

| Options | | Exit Autodesk AutoCAD Civil 3D 2018

Cancel

Apply

Help
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3. Apagar layers pré-definidos:

i _AeccEditDrawingSettings
: LAYDEL

- LAYDEL Select object on layer to delete or [Name]:

MODEL | fif & w40 b & = : = 0

A .
Layers to delete:

V-NODE-TEXT
V-NODE-TREE
V-NODE-WATR
YV-ROADCNTR
V-ROAD-CURB
V-5ITE-FNCE
Y-5ITE-SCAN
V-SITEMEGE
V-SURV-FIGR
W-SURV-LABL
V-SURVELINE
V-SURV-NTWHE

Layer Delete - Delete Confirmation

209 layers will be deleted.

All objects on these layers or referencing these layers
will be deleted.

Delete layers
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4. Criar os layers fundo e tampa:

Current layer: 0

Filters

Search for laye

% 5. MName

a 0, Fre.. | L. Color Linetype
= = [ 0

Lineweig... Trans.. Plot 5.,
' B wh... Continu.. —— Defa...
& fundo

=

(@ All Used Layers

' : B wh.. Continu., —— Defa.,
= tampa © W wh.. Continu.. — Defa..
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5. Criar os ficheiros de texto com as coordenadas que definem as 2 superficies, cuja estrutura é
num, M, P, C:

vala_tam

pa - Motepad

Edit

pad

| vala_fundo - MNote

View Help

Format

File

View Help

Format

Edit

File

Lo o o=t =t = O (== R
L I [ . L T e e e . . = Oy WD - =

L LM LI v B oY I % M= G0 LS T =5 I i T v LoouD
] an W o=t . P I T TR I ¥ I o o N = K R B | LR = T T e B T %
— = i @ o 1 - s o= i i i L ] i i I
%] [ 7 ) i T e | i = = & W W L T T = B Y I W L s T ™ I ¥ T

e P S L T = I ¥ oy N ¥ i B J_"U_LJ_ _Huaar_:_ . _HH_BBE.._ .
& o~ mMm ] .5?111@35?111@35?111

B _.._J_ _LJ_ _r;.. L e B = O RO T
L T T T TR T T ¥y | _L...._ r_..._ _L..._ _L..._
nMu nM.._ _"M.._ nMu nMu _"Mu _"Mu 5 (5
= 2 _...L ..-L 2
B nM.._ _"M.._ _Hu _Hu _Hu _Hu _...L o R T - =
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6. Criar as superficies fundo e tampa:

5 15 cil 3D
Meodify

state alyze

Jints * =% Pan -

" Feat

& surfaces - :Line
Traverse =
Cre e Ground Data =

vala™

Active Drawing View

2 vala
# Po

E’E’] Poifit Groups

. Create Surface...

- "2 Alignem|
| Create Surface From DEM...
Featur

@ - Create Surface from TIN...
Sites
By Cateh Show Preview
- Pipe Mg
ﬁﬁ i | Create Folder
m Pressur
- [B Corridd Export to DEM...
-G Assernkf Export LandXML...
e
5 Interseq Refresh
ij--ﬁ Survey L

: ] View Frarmne Groups

=

B -g Alignments

A Create Surface *
Type: Surface layer:
| TIN surface w| | fundo | =]
Properties Value
E Information
MName vala_fundo
Description [ fundo da vala |
Style Contours 2m and 10m (Background)

Render Material

Contours 2m and 10m (Background]

)

I

Cancel

Selecting OK will create a new surface which will appear in the list of surfaces in Prospector,

A
A Create Surface x
Type: Surface layer:
| TIN surface B | tampa | g
Properties | Value
E Information
MName vala_tampa
Description | tampa da vala| |
Style Contours 2m and 10m (Background)

Render Material

Contours 2m and 10m {Background)

\;ﬁ Selecting OK will create a new surface which will appear in the list of surfaces in Prospector.

Cancel

Help

= = I3 Cwil 2D

Insert  Annotate  Modify  Ana

Y

i e

é;g] Parcel =

-¢: Points =

Toolspace T Feature Line

w ‘EJ[I Traverse =
Palettes « Create Ground Data «

vala®
TOOLSPACE

"

Active Drawing View
&Y vala

'@’ Paints

-[#] Paint Groups

&

LE@ vala_fundo

EI@ vala_tampa

-"TF Alignments

_,_; Feature Lines

Sites

@ Catchrments

Fﬂ Pipe Metwaorks

m Pressure Metworks

Corridars

- J Assemblies

* Intersections

E.!--ﬁ Survey

[] View Frame Groups

lel Data Shortcuts []

Prospectar

.
s

[l
s

mal
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7. Importar os ficheiros de pontos que definem a superficie fundo:

-~ - el o YT vala.dwg
| Home |ingE Annctate  Mod ify Analyze View Manage Output Survey
%% Land Desktop _9 Storm Sewers ';i Mo Create
A |mpart Paint # LandXML % |mport Survey Data : s 7 Edit
; . e R i 2 InfraWorks b Attach Clip A
; i from File. B, Import Subassemblies - % Edit Attributes =
Selected Files:

| 0P Points from File Reference
File Mame Status o

TOOLSPACE

R Creates points by importing point data from an external file

P ol \topo_aplic\vala_fundo.txt  Matches selected point file for...

Before you import points, you must create a point file format that
4 describes the layout of the point data in the point data file.

Active Drawing View ; ImportPoints

= Press F1 for more heip
Specify point file format (filtering OM): © L points

MEZ {comma delimited) ~
XYZ_LIDAR. Classification {c...
PENZ (comma delimited)
PENZD {comma delimited)

: = Indicar a localizagao do ficheiro de coordenadas
Preview: PENZ (comma delimited) | vala_fundo.txt

Point Number Easting Morthing Point Elevatior
1 0.0 0.0 0.0 . ; )
2 0.0 3.0 L5 Seleccionar a estrutura do ficheiro de coordenadas
3 0.0 5.0 0.0 =
£ >
Add Pgiats to Point Group.
| [

Advance ™ Point File Formats - Create

Cooel . ~ , .
Enter th f th to te. If
Coos alreardy :x?:gi:ﬂnisenggrﬁ;?ﬂne:ﬁ:awill - Ssgerd"':w Seleccionar esta Oopc¢ao para ser pOSSlVGl |||an|pU|ar (033 pontOS de uma

superficie ao mesmo tempo e indicar um nome para esse grupo
vala_fundal ﬁ

delp

Cancel Help i ..
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Repetir a importagcao para os pontos que definem a superficie tampa:

A |mport Points

Selected Files:

File Name Status

*fc:‘n,topo_aplic‘n,vala_ﬁmpa.txt Matches selected paoint file for...

(%] [25

Spedfy point file format {filtering OMN):

Autodesk Uploadable File ~ @}‘
MEZ {comma delimited) E‘
¥YZ_LIDAR Classification (c... =7
PENZ (comma delimited) v
Preview: PENZ {(comma delimited) | vala_tampa. tut
Point Number Easting Marthing Point Elevatior
100 0.0 0.0 0.0
200 0.0 13.5 0.0
300 7.5 0.0 0.0 ¥
[ 4 >
Add Paints to Point Group,
vala_tampa | [‘@‘]
Advanced options
Do elevation adjustment if possible
[ 100 coordinate transformation if possible
Do coordinate data expansion if possible
Ok Cancel Help

= 4o o - LFCwil 3D

Home | Inset  Annotate  Modify  Analyze
ER Land Desktop B9 Storm Sewers
B LandXML M |mport Survey Data
% Points from File 8, |Import Subassemblies
Import -
vala®
TOOLSPACE
%

Active Drawing View

=Y vala

® 8 Points
[i... [‘3’] Point Groups
=[] ale tampa
[®: [{‘}] vala_fundo
- [&] _All Points
E—'I--[f_n} Surfaces

- 6} vala_fundo
i."!--@ vala_tampa
-3 Alignments

Prospector

_,_; Feature Lines

- By Sites

@ Catchrents

Eﬁ Pipe Networks
ﬁuﬂ Pressure Metworks
Corridors

Aszemblies

{rm |
s}

Intersections
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8. Gerar DTM’s das 2 superficies:

= L3 Civil 30

Home | Inset Annctate Modify  Analyze  View

B¥ Land Desktop g Storm Sewers
Import B LandXML 2 Import Survey Data W
# Points from File = Import Subassemblies -
Import = InfraWork
Start vala®
TOOLSPACE
|

Active Drawing View

?_. [%] vala_tampa )
.il [‘3’] vala_fundo
®-F] _All Points

Prospector

Definttion

E} Boundaries

f_b Breaklines

fb Contours

(4 DEM Files

|‘fE| Drawing Objects
(5 Edits

&1 Point Files

-l
{5?‘ Point Survey Queries m
-T&= Figure Survey Queries Refresh

A Point Groups

Gl

Mame Description
[#] vala_tampa
S
[#] _all Paoints

Cance Acply Help

Kal kel vl |
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e T = e - CwiliD

. Home | Inset | Annotate  Modify  Analyze
B Land Desktop ) Storm Sewers
B LandxXML ™ |Import Survey Data
& Points from File P2 Import Subassemblies

Import =
Start vala™
TOOLSPACE

[ A Point Groups

ar

Active Drawing Yiew

[

e

il [

[43’]? vala_fundo ~
[ _All Points

Prasp

[ [

& Mame

[“{‘3’] vala_fundo

Description

N s tampn [}

ﬁb Breaklines
[Tﬁ Contours

{14 DEM Files

fﬁ Drawing Objects
- Edits

8] Point Files
T
'{%ﬁ Point Survey Cu)
E\? Figure Survey QL

Refresh

L_'t!'
iy [#] Al Points
C’E Watersheds
= (% Definition
Boundaries .
0K | | Cancel _ Help

Fel e
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Zoom Extents

Zooms to display the maximum extents of all objects.

The extents of each object in the model are calculated and used
to determine how the model should fill the window,

9. Ao fazer Zoom os textos e os pontos

aparecem muito grandes: alterar a escala.

A Drawing Settings - vala O X
Units and Zone |Transformation | Object Layers ]Abbreviaﬁons Ambient Settings |

Drawing units: Imperial to Metric conversion:

Meters ~ | | International Foot(1 Foot = 0,3048 Meters) -
[(]5cale objects inserted from other drawings Custom scale:
Degrees « | [[]set AutoCAD variables to match

Angular units:

Zone
Categories: Mo Datum, Mo Projection it
Available coordinate systems:

| lo Datum, Mo Projection v

Selected coordinate system code; | i

Description:
| Mo Datum, Mo Projection |

Projection:

| Unknown projection |

Datum:
! Unknown Datum |

Zoom Extents

Zooms to display the maximurn extents of all objects.

The extents of each object in the model are calculated and used
to determine how the model should fill the window.

K Cancel

Apply Help
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10. Calcular o volume envolvido na escavacao da vala:

= L} Civil 30 - L Type a keyword or phrose: 2 Signin

Home Inset  Annotate Modify  Analyze View Manage Output Survey  Autodesk 360  Autodesk InfraWorks  Help  Add-ins  Express

X u w Contour Check P ﬁ“‘ 9,‘ Edit in Storm Sewers | ; . . I ﬁ]ﬁ w
Elow Paths + Edit in 5t d Sanitary Al
rvey  Quick & Fow it Visibility Drive n dference L i Shoun Soc SRy st Wolumes Dashboard Grading Volume ! B
X Profile & Catchments = Check qeck o Anzlyze Gravity Metwork T =
| Volumes Dashboard

Ground Data « Design =
— = Calculates cut, fill, and net volumes for volume surfaces and
- L

vala bounded areas within those surfaces

Using the Volumes Dashboard you can:
= Calculate volumes in multiple volume surfaces and in bounded
areas within the volume surfaces.

*  Save wvolume information between drawing sessions. The
entries you make in the Volumes Daszhboard are persistent
between drawing sessions.

= “Select multiple surfaces and bounded areas to show in the total
wolumes graph.

= Insert a summary of the volumes into the drawing.

Generate a volumes report.

* Active Drawing View w

s[4 _all Paints -

& Watersheds
- (&) Definition
G} vala_tampa

: 2 Masks

; VolumesDashboard

Press F1 for more help

. 2d Arealsg.m) Cut(adjusted}(Cu. ...  Filliadjusted)(Cu. ...  MNet(adjuste

. Mame
5 EEmC— —J{." Create new volume surface

Click here to create a new volume surface and add it to the dashboard
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A Create Surface x
Type: Surface layer:
TIM volume surface | | C-TOPO | g
Properties Value
= Information
Mame Surface <[MNext Counter(CP)] =
Description Description
Style Contours 2m and 10m {Background)
Render Material Contours 2m and 10m (Background)
El Volume surfaces
Base Surface
Comparison Surface
Cut Factor Lo
Fill Factor 1,000
';]g‘.:' Selecting QK will create & new surface which will appear in the list of surfaces in Prospector.
oK Cancel Help
MName B Mid-Ordinate ... CutFactor Fill Factor Style 2d Area(sq.m) Cut(adjusted)(Cu. ... Filliadjusted)(Cu. ...  MNet(adjusted)(Cu. ... Met Graph
----- Sufacel 1.000 Contours 2... (& 101.25 559,15 | 0.00 559.15<Cut> "




