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20’  MacRes System: applications and
solution features

15’ Design method and installation process

Live Q&A Session

Speaker
G. Lugli — Group Business Development GSY Unit



e —
T

P

RN

AVEL

B

A

LR L
A
L W
AL
L)
W Ex B2 EEM
FHt
ie -1 AN
o L = 01 A
. 2 == ‘ I’
o

LTS

R
A

TeEEp
(R

e

EEREPg;

| —_—
IIIH!IIHmm:?!,=~

EPELEE
LREELL

‘E!ﬂll




l' MACCAFERRI

|
'ntl'nuousl built around the 'Io‘\ to keep up
ed o/fnic development an\d\popﬁ“ growth
\ \

\




In the urban environment, spaceis a key resource
that is becoming more and more limited
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'I%s is the reason why the deman, :
' mcreasmg over the past few years




. MACCAFERRI

Civil engineering works with reduced ground footprint can'contribute
to space saving and life‘quality*ehhancement




WHO WE ARE

Maccaferri at a glance

@ Sales in 100+ countries

Revenues ~ 500 M€
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RETAINING WALLS

We have a long-standing history and
technical experience in the research,
design and development of retaining
wall solutions.

 MASS GRAVITY WALL




RETAINING WALLS

We have a long-standing history and
technical experience in the research,
design and development of retaining
wall solutions.

K REINFORCED FILL STRUCTURES
o Vertical rock faced
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RETAINING WALLS

We have a long-standing history and
technical experience in the research,
design and development of retaining
wall solutions.

K REINFORCED FILL STRUCTURES

o Inclined rock faced
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RETAINING WALLS

We have a long-standing history and
technical experience in the research,
design and development of retaining
wall solutions.

o Vegetated Faced
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RETAINING WALLS

We have a long-standing history and
technical experience in the research,
design and development of retaining
wall solutions.

K REINFORCED FILL STRUCTURES

o Vertical Concrete Facing
with blocks for segmental walls
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RETAINING WALLS

We have a long-standing history and
technical experience in the research,
design and development of retaining
wall solutions.

@ REINFORCED FILL STRUCTURES e

o Vertical Concrete Facing
with Panels

14
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MACRES SYSTEM
South Ring Road *
Sofia, Bulgaria =™




Stress Transfer is
CONTINUOUS along common
interfaces soil-reinforcement




INFRASTRUCTURE IN LIMITED SPACE
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RAILWAY RELATED STRUCTURES
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MACCAFERRI

ﬂﬁﬁ%ES@YSTEM |
. Supporting railway

Reading, UK
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MACRES SYSTEM

Baltic railway
Lituania




OTHER TYPICAL APPLICATIONS

Other MacRes typical applications include:
culvert walls, tunnel portals and approaches, flood walls,
waterfront structures, retaining walls for mining sector, etc.
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MACRES SYSTEM

MACCAFERRI

Behind the wall

27

» CONCRETE PANEL

Concrete type depends on project specifications,

but minimum requirements are:

@ Class XF1 and XC4 (according to EN 206 or
equivalent, resistant to rainwater and de-icing
salts)

@ Minimum compressive strength Rck at 28 days,
>37 Mpa

@ Geometric tolerances and finishing shall meet
EN13369

@ Minimum panel thickness is 14cm



MACRES SYSTEM

MACCAFERRI

Behind the wall

28

» CONCRETE PANEL (VARIANTS)

Several panels' geometries are available to meet
finished elevation requirements

Corner elements are needed when bend ray is less
than the one allowable by panels

The top-course panel can be capped with a precast
coping to expedite the installation.

Panels can be also customized according to clients
needs and on-site obstructions



MACRES SYSTEM
Behind the wall

» PARAWEB POLYMERIC STRIPS

Paraweb PET strips with LLDPE coating

Several strip types available to optimize the
design — Paraweb M & 2

What is the difference?
Same materials but different thickness and
width.

Why wider strips are needed?

Because the pullout is the critical failure
mode for the first top layers of the MSE
structure, while at the bottom, the tensile
strength is the driven force.
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MACRES SYSTEM
Behind the wall

—> GEOTEXTILE

M Geotextile strips shall cover the horizontal
and vertical joints between panels

M The Nonwoven Geotextile shall meet the
requirements for filtration applications as
per national Standards and may vary
according to the project specific
requirements

M The purpose of the geotextile strip is to
prevent the migration of fines from the
reinforced wall fill

@ Alternatively, GDC can be used allowing
free drainage of the backfill.
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MACRES SYSTEM

MACCAFERRI

Behind the wall

—

» MACLOOP / MACBOX

MacLoop: loop made of paraweb strips,
protected by a polymeric saddle for ease of
installation.

MacBox: the insert is secured by a steel rebar
embedded in the panel and protected by a
polymeric sleeve

The strength of both connections has been
determined through independent
connection/pullout testing program




MACRES SYSTEM
Behind the wall
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EPDM PAD

M Bearing pads are preformed EPDM rubber
pads typically 2 cm thick

M Thickness, dimensions and stiffness is
supported by laboratory testing and by
design computations

M The purpose of the pad is to avoid
concrete to concrete contact and to
accommodate panels settlements

32
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- MACRES SYSTEM

_ Anthwerp, Belgium

PARAWEB




PARAWEB

Geostrip reinforcement

Paraweb™ PET strips
with LLDPE coating

Resistant to corrosion

Durability tested up to
120 years

International
Certifications and
Worldwide Experience

34

Rough surface which
develops excellent
friction

Several strip types
available to optimize
the design

Easy to be treated on
site and ease of
shipment

Flexible and
adaptable installation

MACCAFERRI




PARAWEB

Geostrip reinforcement

Paraweb™ PET strips

with LLDPE coating

35



PARAWEB

Geostrip reinforcement

Resistant to corrosion

Corrosion of the wall reinforcement can
ultimately lead to failure of the structure
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PARAWEB

Geostrip reinforcement

Resistant to corrosion

37



PARAWEB

Geostrip reinforcement

BRITISH STANDARD BS 8006-1:2010+A1.2016

Section 4: Testing for design purposes

Tested according to
ISO/TR 20432
e Guidelines for the

itis ssential Vme)e

selected design life. Examples of service ves are given in Table 7. 1 H

eshukd o b i it e s s e etermination o e long-
component parts

a) il

- term strength of

<) facing, except for reinforced soil foundations and some siopes

Design parameters should be defined for each of these components.

. .
This section should be followed ta define the available test methods
1o cstat b e St o W et g eosyn eliCs Tor sol
should be noted that no consideration is given to the materials used
in fating units, 35 adequate specifications for both materials and test

‘methods exist for concrete, reinforced concrete, metal and imber H
T reinforcemen
sheels; specifications and test methods are as for reinforcements. .

Table 7 Examples of [ design working &1 life

- — . Design life up to 120

; = years, as per BS 8006

in association with ground improvement

Durabmty tested up to = e reqUIrements

Highway embankments
Railway mbankments (N/SPICIVOTT (171}
Basal reinforcement in association with Piles or

TS T
[s Tongterm 120 Highway and raitveay retaini

120 years

structures and bridge abutments
Basal reinforcement in association with pikes or

Void spanning depending upon application and reason for use, may fallin any one of these categories,
see Section

5 Longterm 120 Highway and railway retaining walls and highway
structures and bridge abutments

Basal reinforcement in association with piles or
other supports under retaining walls and structures
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PARAWEB

Geostrip reinforcement

2018 NTPEP Report Se|

NTPEP Report REGEO-ZMS-O‘HLlM.r Compo.'k.-le
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PARAWEB

Geostrip reinforcement et Ve fr Pt it Fetr,

° 20(t/5,) 1.2 + Leg Cu £ 2.0

Rough surface which

Not to Scale

develops excellent
friction

Depth Below Top of Wall, Z or Zy(it.)

Grid bearing member
= SE &

3l ofe LLI7TTT7 77
3| S ElE I S—
HEE .
i el ‘ =

3 s
828
HEE

Values for Pullout Friction Factor F*
0 02 04 06 08 1 12 14 16 1,

Depth [m]

——Smooth Steel Strips

~———Geotextile/Geogrids

——ParaWeb Geostrips

Geogrids / Geotextiles
ParaWeb Geostrips

Smoth Steel

40
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PARAWEB

MACCAFERRI

Geostrip reinforcement

41

Several strip types

available to optimize
the design

39.02

TR e———— )

PARAWES 2030

PARAWES 2030

PARAWES 2030

PARAWES 2030

PARAWES 2030

BACKFILL ACCORDING
TO MACRES SPEC

PARAWER 2030
-F—\'L:IEFT‘_\_‘

PARAWES 2p30

e PPRANER 203G

PARAWES £040

PARAWES 2030 |
FPARAWER 2040 |

TRT X

TR ATAS

PARAWEB® 2
GEOSYNTHETICS REINFORCEMENT STRIPS

Description
ParaWeb® strips are p
sheath. The strips are ¢

MECHANICAL PROPER
Uttimate Tensile Strength

Strain at UTS (EN ISO 1(

PARAWEB® M
GEOSYNTHETICS REINFORCEMENT STRIPS

Description

ParaWeb® strips are planar structures consisting of a core of high tenacity polyester yarn tendons encased in a polyethylene

sheath. The strips are suitable for pp in cc with concrete wall facing panels.

PARAWEB ME 27 36 45 54 63
MECHANICAL PROPERTIES
Ultimate Tensile Strength (EN ISO 10319) ‘ KN J 274 | 36.2 452 | 543 ‘ 63.3 ‘ 1
Strain at UTS (EN ISO 10319) ‘ % \ 95 ‘




PARAWEB

Geostrip reinforcement

42

Easy to be treated on
site and ease of
shipment

MACCAFERRI




PARAWEB

MACCAFERRI

Geostrip reinforcement

43

Flexible and

adaptable installation

MACRES SYTEM /
PANELS

ParaWeb 2D30 - Length: 6m

Paraieb 2D30 - Length: 6m

Para\eb 2030 - Lengtn: 6m

Para\Web 2030 - Length: 6m

ParalWeb 2030 - Length: 6m

Paralt/eb 2030 - Length: 6m

ParalWeb 2D30 - Length: 5m

ParalWeb 2030 - Length: 5m

ParaWeb 2D30 - Length: 5m

Paraii/eb 2030 - Length: 5m




SHAPE TYPES

Rectangular shape Squared shape




FINISHING TYPES

@ Concrete surface finish can vary
upon client request and project
specifications

M Molds are designed to allow for
installation of polymeric
formliners or real stones placed
at the bottom of the mold

M@ Also, concrete colour and texture
upon request

45



FINISHING TYPES

Brug van den Azijn




FINISHING TYPES

Painted vertical wall in France
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DESIGN METHOD:

WHAT DO WE NEED TO KNOW?

Ground

Groundwater

Construction
requirements

Environmental
concerns

Aesthetic

Durability and
maintenance

Boundary Conditions

MACCAFERRI




DESIGN METHOD: WHAT DO WE NEED TO KNOW?




DESIGN METHOD: WHAT DO WE NEED TO KNOW?




DESIGN METHOD: WHAT DO WE NEED TO KNOW?

Construction
requirements




DESIGN METHOD: WHAT DO WE NEED TO KNOW?

Environmental
concerns



DESIGN METHOD: WHAT DO WE NEED TO KNOW?

Aesthetic




DESIGN METHOD: WHAT DO WE NEED TO KNOW?

Durability and
maintenance




DESIGN METHOD: WHAT DO WE NEED TO KNOW?




DESIGN METHOD: WHAT DO WE NEED TO KNOW?

Boundary Conditions




DESIGN METHOD
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simple

trapezoidal

back to back

ACCAFERRI

Initial size of structure

i

External stability check
6.5

i

Select type of reinforcement
32

i

Internal stability

]

Anchored Earth

| | Tie Back Wedge Method

| I Coherent Gravity Method

[

1

(]

Calculate tensile forces to be
resisted by each layer of
reinforcement
6.6.3.2.1

Calculate tensile forces to be
resisted by each layer of
reinforcement
6.6.3.2.1

Calculate tensile forces to be
resisted by each layer of
reinforcement
6.6.4.21106.6.4.23

]

1

[

Calculate pull-out
capacity of anchors

Consider local stability,
check rupture and adherence

Calculate adherence capacity
of reinforcements

6.6.3.2.3 6.6.3.24 6.6.4.24
¥ i i
Check long term rupture Wedge stability check Check long term rupture
6.6.4.2.5 6.6.3.25 6.6.425

[

i

i

Check serviceability
6.6.5

Check serviceability
6.6.5

Check serviceability
6.6.5




DESIGN METHOD

The design load is sustained by the long-term design strength LTDS (Tal = Td) of the
reinforcement, which is calculated considering the appropriate RFs for creep, installation
damage and durability

Ty = Tyt / (RF,, X RF;4y X RF)

59



DESIGN SOFTWARE

Start New Design General Details PROGRAM MANAGER ?
(Save the file before you start new design) _ - Select DESIGN or ANALYSIS -
Geometric Input
1 D — DESIGN MODE — || — ANALYSIS MODE — I
Surcharge/Loading
MAC RES 2 0 V2 02 Project Performance: Performance: Acceptable
5 = Geotechnical Inpul Identification Specify target values reference values
Struct. Type & Location
= MWethod : Geometry : Reinforcement : Facia :
Reinforcement Input
AASHTO 98/ Demo 82 (ASD) Simple [ Geogrid Wrap Around
Today? External Stability AASHTO 2002 / NHI-043 (ASD) Complex | Geotextie Full Height Precast
NCMA— 1997 Metal Mat Segmental Panels
Internal Sta. - Rupture _—
BS 8008 - 2010 | AASHTO 2007-2010 (LRFD) Wetal Strip Wodular Blocks I
MacRes Square Results of Analysis -- LRFD Procedure Ea
Reinforcement Polymeric Sois Loads COR i}
Seismicity =
Ks Kae NOTE ELLEE
@ \ﬂ E Version :
Bearing Capacity Direct siding Eccentricity i Western
— Asian Pacific
DESIGN - MacRes v 2.0 ——
1500 —m
Strength Connection Pullout (T
Bearing capacity : COR 312 (Based on length of bottom layer)
Foundation interface: CDR-direct sliding 1.292 ell= 02273 X=NA
Y=NA Moy Reinoyoement
~ Geogrid Connection Strength Results of Analysis =
x = COR CDR CDR Geogrid Pullout Direct
= dit ‘ Lengh || 1vve | (pulout {break | (geogrid | Strength, | resistance, | siding, EC“:,TW'
= m | m criterion) | criterion) | strength) CDR CDR COR
369 | 11.00 | 2 NiA 1863 1.49 1.489 | 1653 | 1.885 0.1426
i 615 | 1100 2 NA 198 181 1.809 1426 | 2228 0.0356
861 | 1100 1 NA | 252 | 230 2304 1684 | 2723 0.0588
5 107 | 1100 1 NiA 247 317 3473 1349 | 3502 00296 |
6 1353 | 1100 1 NA 522 478 4.783 1025 | 4906 00086
“ |»[]
Invoke Global Export to ReSSA
b Save as Text Eﬂcﬂmﬁm deal value per fayer :
Eengeno) il save as Btnap | Createforl fle [ it ol sricresuts || s




GRAPHIC SOFTWARE

MacRes for Autocad

o -

A MACRES 2.0 for AutaCAD

MACRES 2.0

for AuteCAD

Quantitative

Total Armane Wnght [kg)]




DIGITALIZATION PROCESS

BIM Library available

Terramesh System Grwan Terramesh w
- * ° * -3

Scan here : o
and discover our BIM library
or visit

maccaferri.com/bim

Our products are also available as BIM. Our BIM Object =~
‘A have been validated by the British Board Agreement
(BBA) as being a true and fair representation of the
BI M physical product/system. BIM system reduces design
time and cost and facilitates cooperation between
project stakeholders

62
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Py i gk OO0 TN & 50 famich %} Moditca

Seleziona ¥ Proprieta Appunti Geometria Modifica Vista Misura Crea Modalita Selezione

Proprieta % [} 0- Piano Terra 4 Nord & (3D) Brow

X
4

Standard, Base, Top, Cut
Pill tipi selezionati

Pannelli di facciata continui ~
Paraweb BAm ~
Paraweb 8Bm ‘
Paraweb 9Am
Paraweb 98m

=

Dimensioni
Distanza Paraloop.
Distanza Paraloop...
Distanza Paraloop... 0.2980

@ 2XN0o Emm

Distanza Paraloop.
LRinforzo Central... 7.5000
LRinforzo Central... 7.5000
LRinforzo Centrale 7.5000
LRinforzo INFERL.. 7.5000
LRinforzo SUPERI... 7.5000
Lunghezza Rinfor... 7.5000
Lunghezza Rinfor... 7.5000
Lunghezza Rinfor... 7.5000
Larghezza ParaWeb

Area

Dati identita
Immagine
Commenti

Contrassegno

Fasi




I Achitettura Struttura Acciaio Sistemi

Annota  Analizza  Volumetrie e cantiere  Collabora  Vista  Gestisci  Moduli aggiuntivi  Modifica

2 Q‘\ [ -
CAD : [
Seleziona ¥ Importa % (Carica da libreria
| R Importa formati CAD ? X
Proprieta 9 ”d
* MacRes e 8 X E v
ﬁ Prospetto - Nome ) Ultima modifica Tipo Arnprina
"‘EMEA,zms_polymeric 13/11/2019 10:19 Cartella di file
=T = Profilo corner 29/10/2019 12:48 File DWG

Prospetto: Nord = Mol o & profilo Esatto Panel 28/10/2019 10:10 File DWG

Sisfia) " Rsoft. Grafico 23112019 11:27 File DWG
Scelavisia & 10_A6_2018_polymeric 02/10/2019 12:55 File DWG
Scala 1 100
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isibil igrafia Mostra !
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Percorso del sole [

Estension : Colori: | Mantieni v Posizicnamento: Manuale: centro v
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LIVE Q&A




