Engineering Manual No. 46
Updated: 1/2025

Modul “Zemljani radovi”

Program: Stratigrafija — Zemljani radovi
Datoteka: Demo_manual_46.gsg

Modul “Zemljani radovi“ se koristi za:

- Modeliranje zgrada, cesta, pracenje promjena terena

- Proracune volumena zemljanih radova
Izradu poprecnih presjeka i profila tla za daljnje proracune u ostalim GEO5 programima
Vizualizaciju 3D modela konstrukcija

U ovom inZenjerskom priruc¢niku, pokazat éemo vam kako raditi s ovim modulom

Prvo éemo kreirati model slojeva tla

U prvoj fazi, modelirat ¢emo promjene modela na bitnim tockama

U drugoj fazi, kreirat éemo terasu s pristupnom rampom

Na kraju, prebacit ¢emo poprecni presjek modela u program ,Stabilnost kosina“

Zadatak:

Zelimo kreirati jezerce s terasom koja ima pogled na njega. lzradite model slojeva tla dimenzija
50x50m te modelirajte provedene i planirane izmjene terena. Nakon toga, proracunajte volumene
zemljanih radova i modelirajte terasu iznad jezerca. Na kraju, proracunajte volumen vode u jezeru
s razinom vode 0.4m od ruba.

Originalni teren je ravan s horizontalnim slojevima sljedecih debljina: 0.4m gornji sloj zemlje, 1.8m
mulj, zatim skriljac. Bitne tocke modificiranog terena su spremljene u IM46.txt formatu.

Konacni model jezerca s terasom bi trebao izgledati ovako:
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U kartici ,,Construction Site” unijet éemo dimenzije modela. Pretpostavit ¢emo pravokutni oblik
duljine 50 m. Minimalne x i y koordinate ¢e stoga biti Om i maksimalne 50m. Vrsta gradilista je
postavljena kao “Input rectangle”.
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U kartici “Field Tests” unijet éemo busotinu, u kojoj éemo kreirati tri sloja tla prema zadatku. Ne
smijemo zaboraviti visinu buSotine z— 0m.

@ MNew field test (Borehole)

Test parameters % Soil profile
Test name : borehole 1
- . 0,15 -4 Made-up
Coordinate: x = 2500 | [m] y= 25,00 | [m] round
IEIe\ratwon: input v| z= 0,00 [m]l 0,30
Offset of the origin : dy = 0,00 | [m]
Overall depth : iy = 3,20 [m]
| Field test generates soil profile
Layers | Samples | GWT | Data - Test | Data - Protocol | Attachments
Mo.+ | Thickness Depth Soil name Soil pattern Layer description Add
t[m] d[m] (to the end)
1 040/ 0,00.040 Made-up ground
2 1.80| 040.220 |Sil
2 1,00| 2,20..3,20 |Slate
H— 2
@ Printlog |v | DyImport | [v| Recalculate =+ Add + Close + Add X Cancel



U kartici ,,Soils” izradit ¢emo listu, klikom na tipku ,,Adopt from field tests”. Za individualna tla,
promijenit éemo koeficijent bubrenja (bitno za izracunavanje volumena zemljanih radova) i druge
parametre tla, koji su potrebni za programe za proracun.
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Idemo u karticu ,,Geological Mode

Fie Edt loput Outputs Setiings Help

Fhe

ke rrmsee

=

v (%" Add graphically 4 il Add testusly

N —

Generate

£ —

00:00

Geological Model

=/ EditNo 1

5 analysis

CEACE

[Model} | (1]

=X Remove No. 1

[ Velumes caculatan
Bulling coefcent: ko= 10)
fasicdota

effective

Master | Active

®

v Orginal

Status

Ill

i generiramo model.

Soil above
interface

1 RS (ondy from boreholes)  *
2 TR (ondy from boreholes) ~

Assigned Group | Smoothing  C
inteface order

W @

0w M

Allinterfaces are assigned.

reates
foult

GeoClipboard™

3 Copy
> selected sois
> alsois

Ll Model sgsin

Frames
i Templates

[E project

) Settings.

By Construction Sae
M Source Data

o Tersin Paints
/ Teain Edges

B Field Tests.

[ so
= Soil Profiles.
A tetace
[ Weter

T Geologial Sections

1] Gelogicsl Madel
+ Output Protiles
= Output Sections
2 Output Solids

] Add Picture
Soils
Total

£ st of Pictures.

[0 List of Anneses

e 8

53 Copy view

Frames
i Templates
B Project
9 Settngs
[B Construction Ste
™ Source Data
1 Temsin Points
/ Terran Edges
B Fild Tests
[ seits
= Soil Profiles
M intetace
= Weter

T Geologial Section:

1] Geological Model

1 Output Profiles
T Output Sections
2 Output Solids

The model is
generated.

Outputs =

) Add Picture
Geological Mode!
Total

£ st of Pictures.

3 Uit of Annveses

& 8

6 Copy view



Prebacit ¢éemo se u prvu fazu izgradnje konstrukcije. U kartici ,Stage Settings” promijenit éemo nacin

modeliranja terena za danu fazu. Odabrat ¢éemo opciju , Terrain points and edges”, jer ve¢ imamo
bitne tocke.
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Ucitat ¢emo tocke iz datoteke IM46.txt u kartici ,, Terrain Points”. Odabrat éemo odgovarajucu
datoteku i kliknuti na next.
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E Import into terrain . O x

— Help

» part No. (1): select file you want to load
» specify the encoding of the file and if the columns are separated by special characters or each column has a given number of characters
» part No. (2): see the file modified by parameters

— (1) Input file

File: | CGi\Users\stepal\Desktop\GEOS_plocha\46_Stratigrafie\IM4.txt /[ & Opentile

Code page: |20127 ASCII, T-bit -

Column split methed: () Delimiters (tab, semicolon, comma, space, ...)

Fixed width
— (2) Input file preview

1 x [m] y [m] z [m] -
2

3 13,85 38,40 0,30
4 19,48 42,03 0,40
5 25,89 41,08 0,80
6 30,48 35,88 1,20
7 36,37 32,94 0,50
] 38,27 24,97 0,00
] 34,55 11,38 0,00
10 27,97 8,52 Q0,00
11 21,30 8,60 0,00
12 14,72 16,06 0,00
13 11,69 27,74 Q0,00
14 10,82 34,85 0,00
15 16,54 33,29 3,10
16 21,39 36,58 3,10
17 27,79 34,40 3,10
18 32,73 25,00 3,10
13 25,80 24,02 3,10
20 18,44 23,42 3,10
21 16,10 28,61 3,10
22 32,30 18,39 -4,20
23 24,59 16,57 -4,60
24 25,54 16,83 -5,00 v

< Net || X Cancel |




Nakon ucitavanja, novi oblik terena ¢e se automatski izgenerirati.

@ wangughy (Log ectiont, Earthwocks) (64 bi) [CAUsers\stepatOeskiop GEOS_plochatde Statigratie| EM_46_EN_SW._ver1 93 *
Fle Edt lopwt Outpts Setings Help

0B-@5a -~ Ahfa [0
'{* Frames .

o stage settings
&

_____ 7 Temain Edges
Q A Extenal Obyects
1 Water
k3 s Ctaon
L 5 Ou Pt
7 Output Sections
1 5 Outpus Soids
D The model s net
% generated.
Outputs >
V= + (5 Add graphically + 5] Add textusty (6] Add Picture
No.~ Coodnts State Tervain Points : °
xim) ylim) 2iml | point Total: o
1 185 140 omoK |~ [ of Pictures
2 1948 20 040/0K
3 58 a0 080/0K 5 List of Aenes
4 3048 3388 120/0K
g s %37 284 050/0K @ @
g 3 B2 497 0000k
(e uss 138 owok |, Wy Copyview

Promijenit ¢emo vizualizaciju projekta — za jasniji pregled, ukljucit éemo konturne linije i iskljuciti
sustav osi. Ako Zelimo imati ovu postavku jednaku u svim karticama, klinut éemo na tipku “++ Use
everywhere”.
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Prebacit ¢éemo se u karticu ,,Volumes Calculation”. Unijet ¢emo novo tlo koje ée formirati stvoreni

nasip i generirati model. U ovoj kartici moZzemo vidjeti proracunate volumene nasipa i iskopa.
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U kartici ,,Output Sections” unijet éemo poprecni presjek, koji prolazi kroz jezero i nasip.
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Imenovat ¢emo ga i spremiti stvoreni poprecni presjek. Originalni teren se moZe oznaciti crtvenim
tockama.
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Topology of output section is edited in
basic program mode.
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Stvorit éemo drugu fazu. Ovaj puta, u kartici , Stage settings” odabrat éemo ,Earthworks” za nacin
modeliranja terena.
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U kartici ,,Earthworks” unesite oblik terase. U nasem slu¢aju odabrat éemo pravokutni oblik, sa
sljedeéim koordinatama: [19;40], [19;25], [28;25], [28;40] i visinom 2,7m. Posto Ce rub biti vertikalan,
unijet éemo nagib od 89 stupnjeva. (ne moze biti uneseno 90 stupnjeva, zbog principa konstrukcije).
Unesite “Earthwork mode” kao ,,only excavate” — preinaka ¢e samo ukloniti tlo.

) GEOS 2025 - Snatigraphy (Logs, Crons Secti
Fle Edt lops Outputs Settings Help

DB B5a A~ 0h e o o[a]

s, Earthwoeks) (64 bit [C/\Users\stepa\ Desktop) GEOS.plochatdt_Stratigrafie\ EM_46_EN_SW_verl.gsg *]

1 Stage settings

4§ External Objects

i ister

14] Volumes Calculation
T Output Profies

T Output Sections

2 Output Solds

lelaryE s e+

@

i
IS v AED Addtetuslly

1
Name: Temace Type: polygonal + Immm: excavate only_~ Owpis =

(1] Add Picture
v Uniform coordinste x 270 | tm | [No. = Coorastes Stute Earthwarks o
£ Uniform inclinstion 3300 J—n yiml__ | pomt Total: 0
00,

The model s net
generated.

0,00 0K 5
15 300K it picn
| 25,00/0K
20 000K

i | T 8 8

B33
8

[ st of Anneses

3 Cancel 1, Copy view

Kreirana konstrukcija ¢e biti generirana nakon unosa. Vanjska konstura zemljanih radova iskopa
prikazana je crvenom bojom.
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Dodat ¢emo jos jedne zemljane radove, ovaj puta ¢e predstavljati pristupnu rampu. Zbog
jednostavnosti, odabrat éemo pravokutnik sa sljedec¢im koordinatama: [28;35], [44;35], [44;33],
[28;33]. Visina je ovaj puta varijabilna, na vrhu je 2.7m, a na dnu je 0.0m s nagibom od 45 stupnjeva.
U ovom slucaju éemo dodavati i uklanjati zemlju u isto vrijeme, pa odabiremo nacin modeliranja: ,Fill
and excavate”.
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Nakon potvrde, novi oblik ¢e se generirati.
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Prelazimo na karticu ,,Water” i unosimo visinu razine vode u jezeru (z = -0.4m). Razina vode
predstavljena je samo jednom to¢kom bilo gdje na modelu. Nakon toga razina vode je horizontalna.
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U kartici ,,Volumes Calculation” prora¢unat ¢emo volumen iskopa i nasipa.
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Prelazimo na karticu ,,Output Sections”.

Moguce je odabrati jednu od tri moguénosti stavke “Terrain” u postavkama presjeka: “current”;
“current and previous”; “current and all previous”. Ako odaberemo “current and all previous” tada
¢emo oznaciti teren prema prethodnoj fazi tockicama (crveno — faza modela; narancasto — faza 1).

Edit output section
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| Topology of output section is edited in
basic program mode.
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Zatim idemo u program ,,Slope Stability” gdje éemo umetnuti poprecni presjek. Nakon unosa
parametara tla, dodatno opterecenja i parametara proracuna, mozemo analizirati konstrukciju.
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Napomena: Primjer s ovim zadatkom (Demo_manual_46.gsg) moZete pronaci u Online examples.
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