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Introduction

The purpose of this document is to guide the user in how to use GawacWin GSC for gabion wall design. Therefore,

will be demonstrated, step by step, how to define and to verify a gabion wall on the software.

Gabion wall is a kind of application for geotechnical stabilization works. Whenever this solution is indicated for a
project, the designer must verify the external analysis in the Ultimate limit state (Sliding, overturning, global stability
and bearing capacity). However, the internal stability is an essential analysis to evaluate serviceability state of the

gabion. This software contains the new method of serviceability for gabions, the GSC (Gabion serviceability

coefficient)
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Software Installation

To install the software, execute the file Gawac Set up:

ﬁl Setup_GAWAC_3_0.38B.exe 12/11/2019 17:28 Aplicativo 16,009 KB

Click on next, then read the agreement. If you accept this, select the option "I accept the agreement” and click on

the button next.

5 Setup - GAWAC 3.0 version 3.0 - x

License Agreement

Please read the following important information before continuing.

Fleasze read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation,

Officine Maccaferri S.p. A. GAWAC 3.0 Software
General Terms and Conditions

These are the general terms and conditions (hereinafter also Terms & Conditions’)
regarding the usage of the Officine Maccaferri 5.p.A. GAWAC 3.0 software.
Users can review Terms & Conditions any time under the "Help” menu.

By accepting Terms & Conditions and using the software, users agree to all of

these Terms & Conditions, and consent to the transmission of certain infarmation
during activation and during the use of the software as per the privacy statement
described in point 8. If users do not accept and comply with Terms & Conditions,  +

(®) I accept the agreement
(1 do not accept the agreement

Next> | | cancel

Select a folder to install the software:

i Setup - GAWAC 3.0 version 3.0 — *

Select Destination Location
Where should GAWAC 3.0 be installed?

Setup will install GAWAC 3.0 into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

C:\Program Files Maccaferri{GAWAC

| | Browse...

Atleast 53,1 MB of free disk space is required.

<Back [ Next> |  Cancel
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You can create a desktop icon:

i3 Setup - GAWAC 2.0 version 3.0 — b4

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing GAWAC 3.0,
then dlick Next.

Additional shortouts:
Create a desktop shortcut

At the end, click on the button “Install” and Finish the installation:

i3 Setup - GAWAC 3.0 version 3.0 -

Completing the GAWAC 3.0 Setup
Wizard

Setup has finished installing GAWAC 3.0 on your computer.
The application may be launched by selecting the installed
shortcuts.

Click Finish to exit Setup,

] Launch GAWAC 3.0.38B
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To start the Gawac, you must insert the Serial Code:

Serial Number

Please, insert your serial number to unlock Gawac:
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By starting the software, a window with four options will show up: you can open an existent project, open the last

saved project, open an example project or select one preset cross section (Template Projects). If you are doing a

new project, select the option “"New blank project”.

Recent Projects
[Q Open...

HNew Blank Project

MACCAFERRI

Engineering & bettzr olution

Template Projects
o | 01. Additional layer on

foundation, slope on the back of
the wall and load on backfill

02. Load on the wall

03. Additional layer on
foundation and slope on the
back of the wall

04. Bridge support with phreatic
surface and load on backfill

Q
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05. Additional layer on
foundation, slope in front of the
wall, external steps and load on
backfill

06. Additional layer on
foundation, slope in the back of
the wall and external steps

07. Sack gabion on the base of
the structure

The templates are a practical way to start off. After choosing one, you can modify it anyway.
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Mesh Setup

After choosing a template or start a new project, the user can select the ambient of the design (Low aggressive
or High Aggressive), then the user may choose the type of gabion. To finish this step, click in the button
“Confirm”.

A low aggressive ambient means: Rural areas, urban areas with low level of pollution, temperate, dry or cold zone,
atmospheric environment with short time of wetness.

A high aggressive ambient means: Hydraulic works, high pollution, urban and industrial areas, subtropical and

tropical zone (very high time of wetness), marine and coastal areas with high salinity, shelter positions at coastline.

- | X

_— —
@ . Oz >
- -

= MACCAFERRI %

Ambient ¢ 5 Mesh

* | ow Aggressive
High Aggressive

Rural areas, urban areas with low level of pollution, temperate, dry or cold zone,
atmospheric environment with short time of wetness.
Confirm
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Menu functions

File options

m [ L

File i View  Wall
Mew
N N [ Pt i | Open...
N Save
S
N Save as...
N
25 Export
N = _
N Print...
\
N Exit
"
Click on:
New project To start a new project
Open To open an existent project
Save To save the current project
Save as To save the changes of the current project
Export To export the model into a dxf. File (Compatible with AutoCAD)
Print To print the current project
Exit To close the software
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Options
“ “in ’ )
GAWAC 3.0 HacceFEaiL |
I~ = ~ - - -
-~ ~ — -
N ~ 4] - ~— - o
N —=
= d Options | Help
[ P Twe )
> N Units
\
N Language »
N
N\ Reduction Factaor
\
N
N
Click on:
Language To select another language
Reduction Factor To see the reduction factors
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Reduction factors

You can visualize the reduction factors of different types of gabion structures.

- | X

Reduction Factors

Partial reduction factors for calculation of GSC (Gabion Serviceability Coefficient) in gabion structures

Corrosion and Indetermination and
Revetment Environmental effects Installation damage UV degradation Man.fextrap. of data RF 120 yr
POLIMAC 0.952 0.920 1.000 0,900 0.783
PY¥C 0.952 0.869 0.740 0,900 0.551
GALMAC 4R, 0.500 1.000 1.000 0.900 0.450
GALMALC 95 0.250 1.000 1.000 0.900 0.225
ZINC 0.083 1.000 1.000 0,900 0.075

Reduction factor (filling material + mesh properties)

-7
—l

Reduction Factor

Reduction factor (filling material + mesh properties)

Two reduction factors are introduced to verify the Service Limit Statesto take into account both the variability of the
filling properties of the gabion baskets and the mechanical properties of the mesh.

A first reduction factor (£, ) is introducedto take into account the variability of the filling properties of the gabion
baskets. This variability is due to different causes such as different construction techniques, the skills of workers, the
grading of the stones, the automatic or the manual filling. All these aspects influence the void ratio and thus the

mechanical performance of the basket. £, ; is assumed to be equal to 1.20.

A second reduction factor (£, 7 is introducedto take into account the variability of the mechanical properties of the
mesh. This variability is due to the intrinsic variation of the mechanical performances of the raw metallic wire
constitutingthe baskets. This is directly reflecting on the mechanical performance of the mesh and thus of the GSC. />
is assumed to be equal to 1.20.

The produd of both above mentioned reduction factors gives an overall reduction factor (/) directly applied tothe GSC
value, The 7, is equal to 1.44.

f = frrfp;=1.201.20 = 1.4
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Analysis Options
The user can change some considerations in the menu Options > Analysis.

 Connctin GHITARdRiansd Lyw Tossdstion_sat Liad_en Racifél - . ] *

GAWAC 3.0 MACCAFERRI

LA I m'w[m

Tw2asfiane g ™ ¥ Bode # flaroe o Viow Resin | & @ -ty Sl
e v
m Nokcton Paces

— 2
Project Informution ST T S N
Analysis Options - | ‘ ’

Analysis Options

Passive thrust reduction information

Analysis Options
[+] Run Global Stability
[+] Run Sliding Chedk

[+] Run Owverturning Check

[+] Run Stress on Foundation Check

[+] Run Internal Stability Check

[ show rupture surfaces

[+ Allow tension cracks

Passive thrust reduction (%):
Maximum badkfill surface length (LMH):  |50.00

Choose Result Type

Whenever the wall embedded, there will be the passive force.
@ Factor of Safety It can be reduced by the user as according to reliability of the design.

(7 Working Rate

| 0k, | | Cancel |

Analysis Options e

Tenwon crack information

Cohesve solis may creste trachon sones dus the cobesion (See reference manusl)
These 1ones may resut in fension cracks, which wil alow the water flow nto the haight Zc
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Quick action bar

GAWAC 3.0

BT ~

/

D ] % = ﬂ @ W @ ’ V' Show Input O Editmode () Render mode
1234567 8 9 10 11

Click on:
1 To start a new project
2 To open an existent project
3 To save the changes of the current project
4 To view the report
5 To print the report
6 To generate the report as a “pdf” file
7 To generate the report as a “jpg” file
8 To run the calculation after cross section definition
9 To show or hide the Input groups

10 To enable the edit mode

11 To enable the render mode
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Input groups and Results

GAWAC 3.0
B Yen B o Baodeion Lk Qoo el
DegasTtave 5 $how ot

Chose Dragn Asgroacs

1

GAWAC WIN GSC | Gabion Wall Design

MACCAFERR

O Ettvede B R coccn Vi flmalts R 8

1 - Input Where all i

2 - Results Where the
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Input groups

Project Information

Projeed Tolosramalon B
Project | Deopton ! Conouy Praject | Desorptios |, Conpany Preject |, Desaiption "] Company
itk Fropect Cesapbon Company
Date Tive Terminal Arciness
SNZI/W - 14 - |
City Skabe
Nurher |
Country F “hore
et |
AuthzeDesprar Cornmenfia E-mal |
Wiehsie

This tab shows the identification This tab shows the description and This tab shows the data of the

of the project, the Client and the comments about the project

Company that is making the project

the Designer

Setup GSC and Normative

Ul Cowncmnn G0 Astions) Ligw_Feandatior_wnd toad_se_Sacin

GAWAC 3.0

e See G S Daomtor ek Seom oo

M A m L0 2 3vm et £t wode B Harver morie
P
Input _ Eurocosle EN 19971 (V) - DESIGN
rojoct tnfonmation £ l, <z
> v
vrodurct -
Tebact foadact
PULIAL™ W/ o
q
Rormatives T8 S
NS
1 Skt Wharmaie ~ \\ ~
~
IR
e Design Appreach
DESI0N MTROA0T 1 Al
Drwags Apymessnh Fuvtid F o lons Nnrmatives k
Rt of Sumvy s el 4 -
thseiten " Select Normative
B
! A o= % | _INE-EI'-J 1997-1 Estructuras de edificacidn (ES) v|
L » - [ —
|
e e S — S Chose Design Approach o
e [DESIGN APPROACH 2: A1+M14R2 - Persistente ~| =

The user can set the normative and the design

approach.
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Gabion Wall set up

Select Wall > Set up

File View | Wal | Backfil Foundation Loads Options Analysis  Help

D ﬁ E' ZEiiiic ‘b | [V show Input (#) Edit mode () Render mode ) G50 mode || @\ ®\ ‘

Wall set up

Wall set up T ™

General

O e
Bockfill unit weight (kM Ave): (25,00
(3 abion Porosity [%]: 3500 \

a [] Geatextile in the backfil b - d A

Eriction reduction [%]: The rockfill unit weight is according to the material,
usually in a range 25 to 30 kN/m3.
[] Geotestile on the base y 9 /

Friction reduction (%) The porosity may vary according to shape of the rocks

and filling process. Usually the values can be assumed
40%.

B - wall batter (Usual 6°)

0 — Indination of Coloumb Active thurst

0= o .(1-Friction reduction by geotextile)

{ A value of 5% of friction reduction is reasonable to considerate)
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Wall set up

Wall set up
General e—————————_

Layers 1
|
I
| === ==y
Wall batter (%): || width (m) Height () Offset [m=5tmng face | I
: 200 1m0 PO :Eaaa :
Rockfill unit weight [kN/m=]: -24.20
| 180 100 000 : o | I
Gabion Porosity (%) 30,00 : 1.00 1.00 0.00 ] a !T"F' -:
I
|
I |
[] Geotextile in the backfll — ==
Friction reduction {%%):

[] Geotextile on the base

Friction reduction {%s):

Strong Face

STRONG FACE GALMAC 95 80/140/252
STRONG FACE GALMAC 4R 80/273/387
STRONG FACE GALMAC 35 B0/140/154

Mesh  [8210- 27739

Layers _
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Editing the Gabion Wall

You can edit the gabion layers by activating the edit mode.

¥ show Input {(*) Edit mode ) Render mode

GAWAC WIN GSC | Gabion Wall Design

To insert or remove layers, click with the right-button in the gabion box.

Madify wall layer 1

Add layer
Insert layes
Remave layer
Modify layer
Edit layers..

Ctrl+ina
Ins
De

Width [m]: 2.00
Height [m]: 1.00 L
Offset [m]: 0
ok | | Cancel
<
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Foundation set up

Select Foundation > Set up

GAWAC 3.0

File wiew wall Badkfill | Foundation | Loads gphluns Help

DEEBR = setup... W Input () Edit mode (@) Render mode View Results Q)
Add layer... [
Remove layer... . .o
Input UNE-EN 1997-1 Estructuras de edificacion (F
Modify layer... ~
m L B A 5 e 5 |

Foundation Set Up

Foundation Set Up

Soil profile

Soil properties
o The strength parameters (friction angle and
Unit weight (kN/m?): I:I cohesion) must be obtained by specific tests,
direct shear or triaxial shear test.
Eriction angle (): I:I

Cohesion (kM/m2): I:I
If you know the maximum allowable pressure

. of the foundation, you can input the value in
Additional data this field. Otherwise, leave the input empty
and the software will calculate the allowable

Max. Allow. press. (khjm3): : pressure by the Hansen equation.
(1 JECp ]
| ] | | Cancel |
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-y

—— e = o = o o =

1.1 Add layer in foundation

Select Foundation > Add Layer

File WView ‘Wal Badkdfl Eu.ndalimil:oads Options  Help

MEE -y ) setup... Input (O Editmode (2) Rendermode (O GSC mode Q a

Inpul Remove layer...
Modify layer...
.= e w_ & m=_ ar |

Add foundation layer 1

Geometry of the layer

mtalbeght(m: [ ]

Soil properties
inesreto [ ]
onage s [ ]
e B m—
[ ok | | canca |
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Backfill set up

Select Backfill > Set up

H GawacWin: GW_01_Additional_Layer_Foundation_and_Load_on_Backfill

GAWAC 3.0

File View Wall | Backfil | Foundation Loads Options Help

NEERAa | setup... |E| Show Input () Edit mode (®) Render mode View Results =N

Backfill Set Up

Backfill Set U
'Euiﬂ:rKﬁlE_“——p ————————— o

1

I I
| 1stslope () [B1] I:l |
| |
I istlength {m): o] I:I I
I
| : |
| |

Soil properties

Unit weight (dNfm): I:I
The strength parameters (friction angle and
Eriction angle (%): |:| cohesion) can be obtained by specific tests,

direct shear or triaxial shear test.

Cohesion (kM/m2):

oli

O
y

f
. “/
=

>

R
3"-_(_] P A

b !

r‘~

S
) ™N
-

—

NS ’ir\

P
N
-
A"

1
v

S
PP
A
- LS
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Add layer in backfill

Select Backfill > Add Layer

Eile wview wal | Backfil i Foundation Loads Options Help

DEE | Setup... fl Show Input () Edit mode ®) Render mode H View Results ” @ |
[—\ Add layer... |

Add backfill layer 1 Initial height (m):

Add backfill layer 1

Geometry of the layer

mitalbeight (m): 0l [ |
Indination (2): (B I:I

Soil properties

Unit weight (kN/m?3): l:l
Friction angle (%): I:I
st [

[ox ] [ conce |

The strength parameters (friction angle and
cohesion) can be obtained by specific tests,
direct shear or triaxial shear test.

You can also remove or modify a layer clicking in the options.

To modify layers you can do a double-click in the line (Edit mode).
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Add phreatic surface in Backfill

GAWAC 3.0

Che fon G | Qe | Coovisor ool Qpeors e

Yala == 8 shew iy

D Ipas & Echirede ) Aenawerede | B T Rl Helltn
A e - I

input | frirve Wy
Bl | -

Project Inf] Sves st I 3

Whenever the embankment has a phreatic surface, it can be considered through the menu Backfill > Phreatic
surface.

The dimensions and angles of stretches can be defined in this menu.

Phreatic surface

Phreatic surface

Initial height (m): mo ] ) N - S
15t sope (9: N g0

istlength (m): o [ ] :

2nd slope (9): e[ ] : 4

2ndlength (m): oa [ ] T

| Ok, | | Cancel |
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Load Input

The user can insert static loads by clicking in menu Loads.

There are three type of loads:

Load on backfill

Loads on backfill

Loads on backfill

Distributed on backfill

G 1st load (kMfm2): I:l Class |Variab|e Unfavorable v|

o 2nd load (kM fm3): Class |Variab|e Unfavorable i |

o Line loads

load  Value(kN/m): Offset(m}: Class
1 |'u'ariab|e Unfavarable ~ |
2 |'u'ariab|e Unfavarable ~ |
3 Variable Unfavorable w

| ] | | Cancel |

You also can define the load class. The following
options are:

- Variable Favorable

- Variable Unfavorable

- Permanent Favorable

- Permanent Unfavorable

let Load oan Load
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Line Loads

Q2

Q1

Load on wall

You can insert uniform or line loads on the wall, such as (fences, static loads, walls, etc.)

File View Wal Badkfil Foundaton | Loads i Options  Help

DEE =R AN &y e On badfl... (O) Edit mode (®) Render mode H View Results || @ e ‘
ol ]

|I'Ipl.ll Seismic action...

Loads on wall Uniform load on the wall (kit/m=) d Line koads on the wall 6

Loads on wall
Uniform load on the wall (kN/m2}):

0 =

Line loads on the wall

(> JR —
A —
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Seismic action

Whenever the wall is calculated under earthquake effects, the user can insert seismic loads by inserting the
acceleration coefficients.

Loads i Options  Help
On badkfll...

on wall...

Seismic action 4 X

Seismic action Seismic action

Acceleration coefs. Horizontak

Horizontal: I:I
Vertical: I:I

G| [ Cancel I

Whenever the site has possibility of seismic actions, the designer is able to consider the
coefficients “ch"and "cv™
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Analysis

To run the calculations, click in the icon @

Bile View Wal Backfil Foundation Loads Options Help

MEE oy 7 8 w i [+] Show Input () Editmode (@) Render mode ii View Results H ®\ @\ i
L

Summary of results:

4 masc x

Results | poumac s0j525 Wiive g T

SLS Sewceablllty lelt State B 1ULS Ultlmate Limit State 1
srviceability =  Estemal Analysis |

oo | Global Stability fos 1es |
' | Shdtng chock fos 268 |

| Overtuming chedk tos aa3y |

1 FoS  Not Applicabde Stress an foundation (Toe) check oS  amd |

::tm oa foundation (Hoel) check oS 1543 |

"'all Layers P 'E":SJF('_
oS 2.3% uuml,lmt.zd- ulnd. et Siste
fos LN

SLS | Serviceability Limit State

The serviceability limit state analysis is based in Gabion Serviceability Analysis Method (See GSC Reference Manual).
You can optimize the safety factors by choosing a gabion with high performance, which means a mesh with high

wire diameter and high durability.

ULS | Ultimate Limit State

The external analysis (Sliding check, overturning check, foundation check) can be calculated in ultimate limit state
analysis. Whenever the Eurocode is considered, the partial factors will be applied on soil parameters, loads and
active thrust.

Both of analysis (SLS and ULS) can be considered with or without Normative.
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Design with StrongFace Gabion

The user can design with StrongFace by clicking in the options below the section:

Results
SLS Seviceability Limit State é

G50 FuS

LOO m

FoS Not Applicable

4+— 1,00 m——h

LU0 m FoS 2.1

LO0 m

oS L7

Usar Dafined

Alternative Gabion Wall Design
User Defined

Serviceability Limit State analysis based on the wall designed by the user in Menu = Wall Setup.

StrongFace

Serviceability Limit State analysis with Strong Face gabions in all layers.

Strong Face gabion are an excellent solution for use when a gabion wall or revetment needs a stronger face than normal.
The units can be used where there are higher loads within the gabion structure or in a situation where a higher abrasion
resistance is required on the face of the gabion.

This can occur for example in river or lake works where there is the risk of ice movement and increased potential for
damage.

MACCAFERRI | Engineering a better solution




GAWAC WIN GSC | Gabion Wall Design

Report
To generate the report, click in the icon —

File View Wall Badkdil Foundation Loads Options Help

ODEE @ ] ﬁ (£ | &1 Show Input () Edit mode (®) Fender mode H View Results ” @\ ®\ |

You can navigate in the report by clicking in the pages:

GAWAC 3.0

Gatson Wil Desgn Software T T e ——

18042015 PR 174

» Project Information
T Chem Dasopoon
o Dasgrev
» Input Eurocode 7 EN 1997.1 (EU) - DESIGN APPROACH 1: A1+M1+R1
Wall data Loads data
aal tuter [¥] i 600
R e e e 6]
e et - Vs Second stretch [KUm*| Varnbe Urtmeoonee ) { 2000
e e ] T e T .
Getextie on the base o Load (ki3] il Fyauie |
Pricton reduction %] | 080" | ng fouds on beckit
toad IPUm] bl Uifreounde |
Backill soil data ‘ Dutince from mabfoce fm]
tncvation of Stretch 1 (7] | 383 Lo 2 [euim] Varle Wedveasr oo |
Length of sty "’"."!"1_ R Detance from wal face [m]
Incination of Svetch 27 [0 o3Pl " Vit Urfwvorbe —
Sclﬂwit 'IWM‘ m ]‘ I Vllﬂl Detance _lvom-dm[m] o
Sod bction angge [*] 2010
ot L g LR 1
M el i~ sl T
1 0,30 62,00 20,00 £.00 .00 Wnerpmme data
el resgtet () I 000

GAWAC 3.0

Gatvon Wil ODesgn Software wwyy macabern rom

15042019 poge 2/ 4
+ Results Eurocode 7 EN 19871 (EU) - DESIGN APPROACH 1: ATsM1+R

ULS Ultimate Limit State
Wall Design

Stability Analysis Results
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1B47019 eog 3/ 4
+ Results Eurocode 7 EN 1997-1 (EU) - DESIGN APPROACH 1: A1+M1+R1

Gadion Servicoshility Coefficient

GSC FoS

24

s LA

ULS Ultimate Limit State
External stabibty Giobal

Doarnewg cat ey cwe Srvas on teraate Tos)  Coaes o fastdese Jwel) S Tusdty Creo

FoS 247 FoS 1.84 FoS 3.95 FoS 38.88 FoS 157

Page 4 will only appear if you select a normative.

W 18/04/2019  pag. 4/ 4
~Page 1

_____ reco native

~page3 [T T
-lpage4| |code 7 EN 1997-1 (EU)

DESIGN APPROACH 1: A2+M2+R1

No Seismic Condition

Partial Factors Overninning
Coeffickent of shearing resistance " 125 125
Effective cohesion ye 1.25 125
‘Undrained shear strength yeu 140 140
Permanent action (G) Unfavowable YGunfav 1,00 1.10
Permanent action (G) Favourable G aw 1,00 0,90
Varlable action (Q) Unfavourabés YQunfav 1.30 1.50
Variable action (Q) Favourable 1Q;fav 1.00 1.00
Bearing resistance YRy 1.00 1.00
Sliding resistence YRR 1,00 1.00
Owertuming resistance YRm 1.00 1.00
Earth intermal resistance shear YRe; intShear 1.00 1.00
Earth intermal resistance compression YRe; IntCormp 1.00 1.00
Earth overall resistance TRe; overall 1,00 1.00
Seblon well heloit 7.6; Woll 1.00 100
Water Thrust ¥ Water 1.00 110
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