Kdrguspunktid Maa-ameti pinnamudelist (WaterGEMS)

Selles naites vaatame ldhemalt, kuidas konkreetse Eesti piires olevale hidraulilisele mudelile saab
defineerida maapinna kérgusmargid labi WaterGEMS TRex funktsionaalsuse. Selleks laadime alla Maa-
ameti veebilehelt vastava ala maapinna punktid, loome sellest maapinna mudeli (3D mudeli) ning
paigutades selle tdpselt samasse asukohta, kus asub meie veevérgu mudel (koordinaatide
tdhenduses), saamegi automaatselt lugeda s6lmede korgusmargid. Kuna tegemist on maapinna
mudeliga, siis need kérgusmargid esitavad maapinna punkti, kuid arusaadavalt meie veevérgu mudel
on maa sees. Arvutuse mottes ei ole vahet, kuniks me kasutame {ile kogu mudeli sama
arvutustasapinda, kuid projekti terviklikkuse huvides on madistlik, et s6lmedel oleks ikkagi tegelikud
kdrgusmargid ja selleks me eeldame, et tegelik kdrgusmark on maapinna kdrgusmargist 1.8 m allpool
(lahtudes maapinna kiilmumise arvestamise piirist).

Maa-ameti veebilehelt andmete alla laadimine

Varasemalt oled kasutanud 1:2000 kaardiruutu, et teostada oma hidrauliline mudel kindlates
koordinaatides. Nild kasutame seda sama kaardiruutu, et leida Maa-ameti veebilehelt maapinda
kirjeldavad korguspunktid (horendatud). Vastava kaardiruudu numbri leiad Autodesk Civil 3D tarkvara
Properties paletilt (vali esmalt kaardiruut, siis Properties palett ning vali NR, antud néites: 587538)

e
0.000

Material Bylayer

Geometry

0.000

Ava veebilehitseja ning leia Maa-ameti veebilehelt ,laadi korgusandmed alla“
(https://geoportaal.maaamet.ee/est/Ruumiandmed/Korgusandmed/Laadi-korgusandmed-alla-
p614.html)

& Kaardilehe otsing

Kaardilehe number & Kaardilehtede piire ja numbreid neb kaardirakenduses 1:2000, 1:10000 and

lehtede jaotuse jargl.
587538

Kaardilehe numbrid médtkavas 1:2000 jaavad vahemikku 377650 kuni 634632

Aerolaserskaneerimise korguspunktid, LAZ formaadis
587538.laz A (1.29 MB)

+ Aerolaserskaneerimise kérguspunktid «

< Aerolaserskaneerimise kdrguspunktid —[ Sisesta kaardilehe number ja lae alla 4 l

o Maapinna hdrendatud punktid (keypoints) - [ Sisesta kaardilehe number ja lae alla @ l
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Markus. Saad valida nii aerolaserkaneerimise kdrguspunktide kui maapinna hdrendatud punktide
vahel. Pane tdhele, esimesel juhul pole punktid filtreeritud. Selleks saad muuhulgas kasutada
vabavaralist LAStools to6vahendit. Need on ka oluliselt tihedamad punktipilved, mis ka filtreeritud
kujul loovad naiteks Civil 3D-s tisna mahukad maapinna mudelid (sh Ghe kaardiruudu mahus, ehk siis
1000 x 1000 m korral). Veevorgumudeli integreerimise naitel piisab kui kasutad juba filtreeritud ning
hérendatud andmeid (*.laz vormingus). Saad selle laadida otse ReCap-i (ei pea konverteerima *.las
failiks, kuna viimased ReCap versioonid toetavad ka otse *.laz ehk kokkupakitud vormingut). Seejarel
saad ReCap projekti linkida Civil 3D projekti ja luua selle baasil maapinna mudeli (Surface).

Markus. Pane tdhele, et punktipilvede kasutamisel on erinevad toovood Civil 3D ja InfraWorks
tahenduses. Mdlema naitel on vdimalik filtreerida ning luua ka maapinna mudel.

Sektsioonis Maapinna horendatud punktid (keypoints) kliki nupul Sisesta kaardilehe number ja lae
alla. Niid sisesta vastavasse kasti Kaardilehe number = 587538 ja kliki Otsi. Kliki ning laadi alla fail,
mis on *.laz laiendiga.

Markus: Kaardilehe number on toodud néitena!

LAZ laiendiga faili ndol on tegemist kokkupakitud failiga, mis tuleb tldjuhul lahti pakkida, et seda saaks
kasutada teistes tarkvarades. Selleks saab kasutada vabavaralist laszip.exe faili (leiad selle
Oppematerjalide hulgast).

Samas, osad tarkvarad toetavad tdna *.laz vormingut ka otse. Nditeks Autodesk ReCap enam ei eelda,
et see peaks olema lahti pakitud. Autodesk ReCap vahendusel saad ilmselt ka kdige lihtsamini
punktipilve Autodesk Civil 3D tarkvarasse.

Allolevalt vaatame nii ReCap kui ka LAStools variante.
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Maapinna loomine labi Autodesk ReCap projekti

1. Ava Autodesk ReCap ning kliki new project.

18 AUTODESK ReCap Pro

QIR

A
L

new project (CTRL+N)
create a new project

New pioject

what'’s new?

2. Valiimport point cloud.

new project

import

point cloud *

3. Anna projektile nimetus ning vali salvestuse asukoht. Kliki seejdrel proceed.

create new project

first, we need a project name

455405

then a place to save your files

C:\D1-taltech\01_Ceurs...00 Demo'\WaterBIM\ReCap

4. Valiniid select files to import.

-
+ select files to import '° select folder to import

or

drag files or folders here

5. Vali *.laz fail ning kliki Open.

H D 455405_2021_tava_keypoints.laz |
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6. Veendu, et paanil advanced oleks valitud Eesti koordinaatsiisteemid.

scan
?0 settings

7. Kliki import files (all paremal)

8. Toimub faili importimine (konverteerimine ReCap projektiks), (ihel hetkel nded, et all paremas
nurgas on aktiveeritud nupp index scans, kliki sellel.

9. Kui projekti on konverteeritud, kliki launch project. Kuvatakse punktipilve vaade.

10. Salvesta projekt ning sulge ReCap.

U8 AUTODESK ReCap Pro

|
5
[ ]

Creates a blank drawing file

[ QNEW

Press F1 for more help

Palettes ¥ Explore  Optimize

12. TOOLSPACE paleti, liigu paanile Settings ning tee parem klikk joonise pealkirjal (siinses naites
hetkel Drawing2 peal), vali Edit Drawing Settings...
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=  Stat Drawing2 X -

TOOLSPACE [~1[Topl[2D Wireframe]

General

Point Edit LandXML Settings...

Surface Table Tag Numbering...

Parcel Refresh

Grading
Alignment

Profile

Settings

H -
A
[E4

I, Profile View

#
2

&
p;n-

Superelevation View

FRVAH

13. Vali Eesti koordinaatstisteem, Category = Estonia ning seejarel Available coordinate systems:
Estonian Coordinate System of 1997

E Drawing Settings - Drawing2 O X

Units and Zone |Transformation | Object Layers‘Abbreviations‘Ambient Settings‘

Drawing units: Imperial to Metric conversion: Scale:
Meters v International Foot(1 Foot = 0.3048 Meters) ~  1:1000 ~
Angular units: (7] Scale objects inserted from other drawings Custom scale:
Degrees ~ () Set AutoCAD variables to match 1000
Zone
Categories: Estonia v

Available coordinate systems:

ESTO2)

EST92

S EST97

Estonia, Latvia, Lithuania; TM Baltic93 System,Cent.Merid.24dE
Estonia; L-EST'92, Lambert Conic for 1:20,000 Topographic Maps
Estonia; Pulkovo 42 System, Zone 34 (18 to 24 deg East)
Estonia; Pulkovo 42 System, Zone 35 (24 to 30 deg East)
Estonia; Pulkovo 63 System, Central Meridian 21d 57m East
Estonia; Pulkovo 63 System, Central Meridian 24d 57m East
Estonia; Pulkovo 63 System, Central Meridian 27d 57m East
Estonian Coordinate System of 1992

Cancel Apply Help

mDrawing Settings - Drawing2 O X

Units and Zone |Transformation |Object Layers‘Abbreviations ‘Ambient Settugs‘

Drawing units: Imperial to Metric conversion: Scale:
Meters v International Foot(1 Foot = 0.3048 Meters) v~ 1:1000 v
Angular units: D Scale objects inserted from other drawings Custom scale:
Degrees v [[) et AutoCAD variables to match 1000
Zone
Categories: Estonia v

Available coordinate systems:

Estonian Coordinate System of 1997 v

Selected coordinate system code: Estonia97.Estonia

14. Sulge dialoog, kliki OK.
15. Liigu paanile Insert, vali Point Cloud > Attach.
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% % @w-;_ S8 Underlay Layers a@

L_| *Frames vary* ~

Attach Clip Adjust Attach
nl@ﬁ Snap to Underlays ON ~ k

Reference + y  Point Cloud

16. Vali eelnevalt salvestatud ReCap projekti fail *.rcp 16puga. Kliki Open.

ﬂ Select Point Cloud File
Look in: ReCap
Name .
% WaterBIM Support
History WaterBIM-low Support
- EWaterBercp
=i WaterBIM—Iow.rcp
Documents

17. Kui kuvatakse linnukest Specify on-screen sektsioonis, vOta see &ara, kuna soovid liita
punktipilve tegelikku koordinaati. Kliki OK.

I8 Attach Point Cloud X
Name: WaterBIM-low v Browse...
Preview Path type Scale
5 O Specify on-screen
Relative path ~
1.000
Insertion point Rotation

() specify on-screen () specify on-screen

x: [0.000 Angle:  0d0'0"
Y: 0.000 O Use geographic location
7. 0.000 [ Lock point cloud

Zoom to peint cloud

Show Details Cancel Help

18. Vali kuvatav punktipilv selle perimeetrist, seejarel kliki riba paanil Create Surface from Point
Cloud.

g i S @M ®
& Comer < =
Section Section Point Cloud External  Create Surface

Plane * & Centerline Lines  Manager Reference  from Point Cloud

Section Extract Options ¥ Civil3D

19. Anna soovitud nimetus uue pinnaobjektile (Surface). Kliki seejarel Next.
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E Create TIN Surface from Point Cloud - General

» General
Point Cloud Selection Name:
Non-Ground Point Filterin 455405-Surface|

20. Teises sektsioonis saad andmeid filtreerida ala suuruse tdhenduses. Meie seda teha ei soovi,
seega kliki Next.

ﬂ Create TIN Surface from Point Cloud - Point Cloud Selection X

General

» Point Cloud Selection 3

Non-Ground Point Filtering

Selected areas:
Selection Point Cloud Name  Points Selected Percentage to Import Distance Between ...
Point cloud <WaterBIM-low> 82393 100% 0.115092773437
[

21. Viimases osas saad punktipilve filtreerida automaatse tuvastamise labi. Kuna meil on hetkel
juba koik maapinna punktid filtreeritud, siis vali No filter ning kliki Create Surface.

ﬂ Create TIN Surface from Point Cloud - Non-Ground Point Filtering X
General
. R Filter method
Point Cloud Selection
» Non-Ground Point Filtering O Planar average
(O Kriging interpolation @L_A_';' %
o No filter 5 .|
< Back Next > i Create Surface Cancel Help

22. Kuvatakse teavitus, et maapinda luuakse taustal. Kliki Close, et see teavitus sulgeda. Kui
pinnaobjekt loodud, siis kuvatakse ka teavitus.

0 Create surface from point cloud X

Created surface - 455405-Surface.

Click here to zoom.

23. Pinnaobjekt (Surface) on niild leitav ka TOOLSPACE > Prospector > Surface sektsioonist.
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# TOOLSPACE
|| Lo 2]
Active Drawing View ~
= Drawing2
-4 Points
[<°>] Point Groups
&Y surfaces
Nessne
#1773 Alignments
J Feature Lines
Sites
& ¥ Turnouts and Crossovers
f-a Catchments
+-38 Pipe Networks

Prospector

Settings

24. Niid on sul voimalus seda pinnaobjekti eksportida erinevasse vormingusse (sh LandXML,
DEM).
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Maapinna loomine XYZ failist
Alternatiivina saad aga kasutada ka teist vGimalust. Esmalt pakid *.laz faili lahti. Selleks kopeeri
laszip.exe samasse kataloogi, kus on *.laz fail.

Desktop * maapind

A

Name

laszip.exe
| 587538.laz

Kaivita oma arvutis vastav *.exe fail ning teosta muudatused alloleva pildi kohaselt:

Kliki browse... nupul (llal paremal) ning tee topelt klikk oma *.laz faili peal
Paremas osas vali ASCII (soovid lihtsat teksti faili, milles on x,y,z koordinaadid)
Kliki seejarel DECOMPRESS nupul

Kuvatakse lisadialoog, kliki START nupul

PwnNE

W laszip - lossless compression of LIDAR data =

Cljobondcores +

 selected file only
& process all files
I~ merge files into one

C_output ... +F
I~ verhose

VIEW
sample points:[ 5000000

COMPRESS

™ auto-create *lax files
I= | append *lax to “Jaz files

C X optionsf
C_other options ..+

El DECOMPRESS l

wildcard: | *.laz add | CLAS
directory: | E:*\ go | =)
v .las [v laz [ .bin 7@
Casc [ ohil [ .dtm I~ (i)ntensity
C ASCl files .. +f ™ (eturn number
I~ (njumber of returns
C filter ... +f ™ (c)lassification
4 I~ scan (a)ngle
transform ... +p [~ GPS (hime
C_projection ... +J *_more atiributes ..+
©_overlays ... +f ¢ _aftributes .. +
LAS version: 1.2 parse string:|xyz
source ID: O created: 348/2017 separatorfspace 3|

"LAStools (c) by rapidiasso GmbH’
’las2las (version 171030)

# of points: 177623 README I <Q>UIT
point type: 1 point size: 28
x: 538000 538999.99

" 99 ARA7999 99

LICENSE clip input
LAStools (c) 2018 (\ r}> ‘\ pick | Iower left %[0 upper right %0 uselequare tiie. |
=opaniicense = \‘-\}- disable | lower lefty:]D upper rigfit y:[0 tile size: [1000

by Martin g
(version 180812) | neset  Rotale  Move  Zoom | o fie: CaUserswaido\Deskiop\maapind\S87538.Iaz

N RUN _ o

laszip -i "C:\Users\raido\Desktop\maapind\587536.1az" - obd -oparse xyz

START
COPY
CANCEL

Markus. Niiid on sul *.laz fail lahti pakitud tavaliseks teksti failiks, mis leitav samas asukohast, kus ka
* laz fail.
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Desktop * maapind

Name

| 587538.laz
— 587538 txt

laszip.exe

Sa void selle faili avada tavalise teksti redaktoriga, kuvatakse jargmine info:

) 587538.txt - Notepad

File Edit Format View Help
538731.22 6587927.98 2.72
538731.76 6587927.32 2.53
538732.26 6587926.95 2.36
538732.97 6587926.08 2.24
538734.11 6587924.53 2.14

See info esitab Eesti koordinaatsiisteemis x,y,z koordinaati, milles z on siis maapinna
korgusmark vastavas x,y koordinaadis. Oluline on aga vahet teha, et geograafilises
koordinaadis on need numbrid vastupidi, ehk siis x esitab |ddne-ida suunda (ingl Easting) ning
y esitab pohja-I6una suunda (ingl Northing). Sulge nii Notepad, laszip.exe.

Liigu uuesti Civil 3D tarkvarasse ning loo uus tihi projekt: Civil 3D (nupp Ulal paremal) > New
> Drawing

- ¥ Civil 3D

L1
E Open

Create a new drawing

1 a selected

Avanevas dialoogis vali: _Autodesk Civil 3D (Metric) NCS.dwt, kliki Open.

Se\ect template X

Look in: Template v /3 @a X + Views ¥ Tools ~
~ Name - Preview
- AutoCAD Template

Map Book Templates

Plan Production

PTWTemplates

SheetSets

- @_Autodesk Civil 3D (Imperial) NCS.dwt
[B] _Autodesk Civil 3D (Metric) EST.dwt

[A]_Autodesk Civil 3D (Metric) NCS.dwt

Luuakse wuus tiihi joonis, milles pane paika, et ka see joonis baseerub Eesti
koordinaatstisteemil. Selleks kliki TOOLSPACE, liigu paanile Settings, tee parem klikk oma
joonise nimel (see on ilmselt veel nimetusega Drawing...) ning vali Edit Drawing Settings...
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TOOLSPACE
= E O
ctive Drawing Settings View M -
=0 m Edit Drawing Settings...

Edit Label Style Defaults...
Edit LandXML Settings...
Table Tag Numbering...

Refresh

F- M GFEATAA

10. Avanevas dialoogis otsi Categories menlilst Estonia ning Available coordinate systems:
Estonian Coordinate System of 1997 (jargi, et kuvatakse sama sisu, mis ka jargmisel pildil).

,
B brawing Settings - Drawing2 0 X

Units and Zone ‘Transformation Object Layers IAbbreviations IAmbient Sett‘/\\gsl

Drawing units: Imperial to Metric conversion: Scale:
Meters v~ International Foot(1 Foot = 0.3048 Meters) ~  1:1000 v
Angular units: (") Scale objects inserted from other drawings Custom scale:
Degrees ~  [[)Set AutoCAD variables to match 1000
Zone
Categories: Estonia v

Available coordinate systems:

Estonian Coordinate System of 1997} v

Selected coordinate system code: Estonia97.Estonia

11. Kliki OK. Salvesta joonis nditeks nimetusega maapind.dwg (Save nupu leiad nii Glalt vasakust
nurgast, kui ka CTRL+S valiku alt). Void salvesta joonise samasse asukohta, kus ka varasemad
maapinnaga seotud failid.

Desktop » maapind

~

Name

| 587538 laz
— 587538.txt
- .
laszip.exe
f.}.‘ maapind.dwg
maapind.dwl

maapind.dwl2

12. Naid loome Civil 3D tarkvaras vastavatest punktidest (ihe maapinna 3D mudeli (pinnaobjekti).
13. Jatka Civil 3D tarkvaras (maapind.dwg). Kliki Toolspace > Prospector (paan). Tee parem klikk
Surface real ning vali Create Surface...
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[1Top][2D

|Active Drawing View =
[ maapind ~
% Paints
] Point Groups
surtaces
@ "> Alignmer Create Surface From DEM...
J Feature L Create Surface from TIN.
;d Sites Show Preview
‘[B Catchmer
- SB Pipe Nety Create Folder
ﬁ Pressure Export to DEM...
=% Bridges Export LandXML...
h Corridors Refresh
i Elﬁ Assemblies _-

14. Avanevas dialoogis ndustu vaikimisi

seadetega, kliki OK.

Create Surface

B Information
Name
Description
Style

Render Material

Type: Surface layer:
TIN surface ~ | C-ToPO | =
Properties Value

Surface<[Next Counter(CP)]>
Description

Contours 2m and 10m (Background)
Contours 2m and 10m (Background)

@ Prospector.

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

A

15. Sa oled loonud (ihe pinnaobjekti, kuid seda veel ei kuvata, sest sisendandmed puuduvad. Kliki
Surface rea ees oleva + margil ning seejarel ka Defintion ees oleva + margil. Vaata rida Point
Files ning tee parem klikk ning vali Add...
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\Active Drawing View
[‘S’] Point Groups ~
5 surfaces
@ Surfacel
If‘— Masks
€3 Watersheds
= £9 Definition
% Boundaries
€% Breaklines
Contours
€k DEM Files
fE; Drawing Objects
> Edits
B8] Point Filcgu———
[#] Paint Groy
"\-'}7 Point Surv _
Eiv Figure Survey Queries

Refresh

W

b

16. Avanevas dialoogis kliki rohelisel + margil ning vali oma *.txt fail. Seejarel vali alumises
sektsioonis faili formaadi tunnus: ENZ (sapce delimited) (see tdhendab siis: Easting, Northing,
Elevation). Eemalda Advanced options sektsioonist linnukesed. Kliki OK.

& Add Point File

Selected Files:
File Name Status +
V4 C:\Users\raido\Desktop\uus-laz\587538.txt Matches selected point file format x

Specify point file format (filtering ON):

XYZ_LIDAR Classification (space delim... A ¢‘ -
XYZ_Intensity (space delimited)

XYZ_RGB (space delimited) B

v

Preview: ENZ (space delimited) | 587538.txt

Easting Northing Point Elevation A
538731.22 6587927.98 2.72

538731.76 6587927.32 2.53

538732.26 6587926.95 2.36

538732.97 6587926.08 2.24

538734.11 6587924.53 2.14 hd

Advanced options

1 Do elevation adjustment if possible
[ 1 Do coordinate transformation if possible

Do coordinate data expansion if possible

A

17. Kui kuvatakse dialoog Panorama, sulge see rohelisest linnukesest (ilal paremal).
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X Action View <“==> W IE fg

12

= Event Viewer 8 event(s)

I Event Viewer Type Date Source User Description More Information ~ Action £

Informati... 27.08.2020 Surface: Surfacel RPuust Point 538050.920000, 6587913.190000, 2.890000 ignored - duplicate Zoom to @
Informat... 27.08.2020 Surface: Surfacel  RPuust Point 538751. 100000, 6587866.230000, 1.830000 ignored - duplicate Zoom'to
Informa... 27.08.2020 Surface: Surfacel  RPuust Point 538519.650000, 6587842.990000, 2.630000 ignored - duplicate Zoom to
Informati... 27.08.2020 Surface: Surfacel RPuust Point 538880.480000, 6587764.650000, 3.410000 ignored - duplicate Zoom to
Informe... 27.08.2020 Surface: Surfacel  RPuust Point 538003.280000, 6587485.920000, 5.530000 ignored - duplicate Zoomto
Informati... 27.08.2020 Surface: Surfacel RPuust Point 538003.270000, 6587343.900000, 5.990000 ignored - duplicate Zoom to

= Informat... 27.08.2020 Surface: Surfacel  RPuust Point 538769.600000, 6587889.760000, 2.390000 ignored - duplicate Zoomto 4

=4 Informati... 27.08.2020 Surface: Surfacel RPuust Point 538966.400000, 6587233.940000, 6.330000 ignored - duplicate Zoom to

F o

C < >

18. Tee valges alas (keskel) hiire keskmise nupuga topelt-klikk, see suurendab sinu faili lle terve
ulatuse. Kuvatakse sarnane pilt (sdltub valitud maapinna punktidest).

maapind*

[~ 1[Top][2D Wireframe]

|Active Drawing View
2 [#] Point Groups ~
£ surfaces
) surfacel
B Masks

% Watersheds
=€ Definition

% Boundaries

€9 Breaklines

f\@ Contours

£l DEM Files

) Drawing Objects

['3‘] Point Groups
<Gy Point Survey Queries
U5 Fiqure Survey Queries

<
Name Descript... Modified Size
‘;j -\587538.txt 26.08.20..:20 47985

19. Salvesta joonis.

WATER| Kdrguspunktid maapinna mudelist (WaterGEMS) | Raido Puust | 2024 [EEEYAE:



Eksport LandXML formaati

WaterGEMS toetab LandXML vormingus kdrgusandmete lugemist. LandXML on avatud formaat, mida
kasutatakse laialdaselt just nimelt geodeesiaga seotud andmete Ulekandmiseks (milles siis ka
maapinnamudel, tunnusjooned jmt).

1. Valiriba paan: Output > Export to LandXML

Home Insert Annotate Modify Analyze View Manage Output Survey Rail Transparent InfraWorks

E*l &l** &‘* a E ﬁ Page Setup Manager I-’ g (i’

View Details
Create View Create Create Plot Batch Preview Export IMX Export to Export Civil 3D Export {]

Frames Sheets Section Sheets Plot Plotter Manager LandXML  Drawing

Plan Production Plot

2. Avanevas dialoogis kliki esmalt Glemise nupupaani tiihjal, valgel ruudul, et k&ik valitud
linnukesed eemaldada ja seejarel vali ainult Uks rida Surfacel (vaikimisi pinnaobjekti nimetus).

B Export to LandXML X

Specify objects to be exported:
EA ?' O Edit Export Settings...

[@‘] [T point Groups
= @ Surfaces
&
[ Alignments
> [ Centerline Alignments
::::E’ [ offset Alignments
ﬁl. [[] Curb Return Alignments
2> [ Rail Alignments
> [ Rail Diverted Alignments

J [ Feature Lines

@ [ sites
g0 Pipe Networks

Eﬁ [ Networks

Specify LandXML version:
12 v

I_lf} Pick from drawing

3. Kliki OK. Salvesta LandXML (laiendiga *.xml) samasse asukohta, kus ka *.dwg fail.

N 455405-Surfacelow.dwg
e 455405-Surfacelow.xml

Markus. Sellega oled edukalt loonud maapinna mudeli, mida saab kasutada WaterGEMS tarkvaras
korgusmarkide lugemiseks. Pane tdhele, et tihtipeale vdivad toetatud olla ka teised formaadid,
mistdttu siinne toO0protsess on vaid liks ndide maapinna mudeli loomise véimalustest.
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Korgusmarkide lugemine maapinna failist (WaterGEMS)

Ava WaterGEMS tarkvaras oma hidrauliline mudel, mille oled loonud digetes koordinaatides (x,y).
Need koordinaadid peavad kattuma sisseloetava maapinna mudeliga, sest muidu ei suudeta
korgusmarke leida (interpoleerida).

1. Valiseejdrel: Tools > TRex

m Home layout Analysis  Components  Review  View | Tools | Report  Bentley Cloud Services

b o /5;7 0} LoadBuilder qu ~\), # Skelebrator Skeletonizer
o x <®J I3 Thiessen Polygon ’ % User Data Extensions
Active | ModelBuilder TRex GIS-ID External

Topology Center~ Tools~ ™ More”

Model Creation Tools ]

2. Kuvatakse dialoog, milles teosta valikud:
e Data Source Type = LandXML

e File = (vali eelnevalt salvestatud LandXML fail)
e X-YUnits=m
e ZUnits=m

TRex Wizard

File Selection

Select an elevation dataset and the applicable nodes to operate
on.

Select Data Source Type
Data Source Type: LandXML v

Elevation Dataset

File: |C:\Users\raido\Desldop\maapind\mae =
Spatial Reference: |Unknown |
Select Elevation Field:

X-Y Units: m v
Z Units: m v

Clip Dataset to Model:

Buffering Percentage: 50.0 s

Model

Spatial Reference: |Unknown

Model Features
[] Also update inactive elements

—MNodes to update
® Al
Selection

Selection Set

Cancel Help < Back Finish

3. Kliki seejarel Next. Kui hiddraulilise mudeli ja maapinna mudeli koordinaadid klapivad,
suudetakse interpoleerida sGlmede kdrgusmargid ning nadidatakse eelvaadet:
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E‘Ei] TRex Wizard X

Completing the TRex Wizard
Elevation A
Label ' =
0 122 i 3.63
1 21 3.65
2|2 | 3.55
8 19 4.34
I 10 _ 4.27
5 17 | .50
5 |16 | 4.97
£ 15 | 5.05
8 14 | 544
(®) Use Existing Altemative Base Physical v
(O New Altemative [
Parent Alternative:  <None>
Click Finish to save the new ground elevation Export Results...
data to the chosen altemative
Coce | | <k | [T

Saad valida, kas soovid need kdrgusmargid kaasata samasse alternatiivi vi luua omaette. Jaa
hetkel sama juurde. Kliki Finish.

Kliki m&nel sdlmel (v6i vaata andmetabelit s6lmede kohta), et veenduda kdrgusmarkide
olemasolus.

8 Properties - Junction - 7 (75)

[@ v| @ @ [0 ]
<Show All> e
[Property Search v|o -
v <General> ~
D 7
Label g
Notes
GIS-IDs <Collection: 0 items>
Hyperlinks <Collection: 0 items>
v  <Geometry>
X(m) 538 425.52
Y (m) 6587 940.00
v Active Topology
Is Active? True
v Demand
Demand Collection <Collection: 0 items>

Unit Demand Collection  <Collection: 0 items>
- iated Customer Me <Collect
iated Customer Me <Collecti

v Fire Flow

Specify Local Fire Flow ( False
v Operational

Controls <Collection>
v Physical

Elevation (m) 301

Zone <None>

Emitter Coefficient (Lis/(r 0.000

Label
Descriptive label for this element.
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Vali ntiid andmetabeli vaade. FlexTables > Junctions
Kuvatavas tabelis liigu veerule Elevation, tee parem klikk padisel ning vali Global Edit..

B8 FlexTable: Junction Table (Untitled1.wtg)

H BB e BB
) Label Elevation = Demand Demand Hédr:;‘:c Pressure
| Units and Formatting... | L) (m) | kPa)

60: 22 60 |22 [ Statistics (N/A) (NjA) (N/A)
61: 21 61|21 [ ‘ Global Edit... | N/A) | WN/A) | (N/A) |
62:20 62|20 , : | oA | oA | oA |
63: 19 ‘ 63|19 . =] Edit Column Label... - oA | o) | /A
64: 18 64|18 | £l Sort vy L (N/A) N/A) | (N/A) |
65: 17 ‘ 65 17 [ | Filter 0 | /A | N/A) | N/A) |
66: 16 ‘ 66 | 16 [ ) | (N/A) (N/A) | (N/a)
67: 15 ‘ 67 15 _ HEap SO _ o) | /A | ) |
68: 14 68 14 | I Freeze Column | | N/A) | /) | A |
69: 13 ‘ 69 13 [ | nN/A) | /A | (N/A) |
70: 12 ‘ w12 [ Select Column _ vjA) | a) | /A) |
71: 11 ‘ 71|11 | |mt AddColumn y: (N/A) | /) | /A |
72: 10 ‘ 72|10 [ mE Remove Column [ N/A) | /A | MN/A) |
73: 9 ‘ 739 , | e , [ n/a) nv/a) | /A)
74: 8 748 3.59 | <None> <Collection: /A N/A) N/A)

Kuna meil on hetkel kdrgusmark maapinna kdrgusmargina, siis soovime sellest maha lahutada
1.8 m. Seega vali Subtract ning kasti sisesta 1.8.

,‘ [ FlexTable: Junction Table (Untitled1.wtg)
| D@ e BB
) Hydraulic

Elevation Demand Demand Pressure
|:| D = m R Collection ) =y *Pa)
60: 22 ' 60 22 [ 3631 <None> | <Collection: | oA | oA | oA |
61: 21 61|21 [ 3.65 | <None> | <Collection: (N/A) (/A) o/m) |
62: 20 | §2(20 | Global Edit % | Ov/a)
63: 19 6319 [ | N/A)
64: 18 64 18 [ j - | (N/A)
65: 17 6517 || P e hd /A)
86: 16 66 |16 | Valee: I /)
{67: 15 | 67 15 [ | WHERE: e (N/A)
|e8: 14 68 |14 [ | | v/A)
69: 13 69 13 [ 1 | N/A)
170 12 70 12 [ 1 | N/&)
71: 11 7111 1 | | (N/A)
72: 10 72|10 | | N/A)
73:9 73[9 | IR I /) |
74: 8 748 [ o /A)
75:7 1l 757 i 3.01 ] <None> | <Collection: | A | Ay | (N/A)
76: 6 76 |6 3.58 | <None> <Collection: (Nja) (N/A) (NfA)

Kliki OK. Sellega oleme edukalt saanud enda mudelile Maa-ameti andmetest kdrgusandmed,
milles on kaasatud ka projekteerimise ndudeid. Alternatiivina vdidakse kdrgusmargid saada
projektist enesest, kuid olukorras, kus muud andmed pole kattesaadavad, on see heaks
Iahtepunktiks hiidraulilise mudeli koostamiseks mdnele Eesti piirkonnale.
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