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MecoPressMecoPress

ISABTP ISABTP -- Anglet Anglet -- 29 septembre 201729 septembre 2017

How a solution to a How a solution to a problemproblem
solvedsolved manymany othersothers

TheThe best best methodmethod to to compresscompress earthearth ::

EcoconstructionEcoconstruction International International SchoolSchool

MATERIAL FOR EARTH CONSTRUCTIONMATERIAL FOR EARTH CONSTRUCTION

Thierry Perrocheau Thierry Perrocheau -- MecoConceptMecoConcept

CEO CEO -- FounderFounder
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�� OtherOther problemsproblems to to solvesolve

�� SoilSoil Compression : Compression : generalgeneral principleprinciple

�� WhatWhat makesmakes a a strongstrong blockblock

�� WhatWhat remainsremains to to bebe donedone

�� MecoPressMecoPress : compression : compression principleprinciple

SummarySummary

�� SomeSome referencesreferences

�� International International developmentdevelopment

SummarySummary

�� GenesisGenesis of of thethe MecoPressMecoPress
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GenesisGenesis of of thethe MecoPressMecoPress

Press : Press : 

�� Low carbon systemLow carbon system

�� Calibration of the bricksCalibration of the bricks

�� AffordableAffordable

Bricks :Bricks :

�� InterlockingInterlocking

�� Compressed earthCompressed earth

�� Constant strengthConstant strength

Goals : Goals : 
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GenesisGenesis of of thethe MecoPressMecoPress

TooToo lowlow
TooToo weakweak

TooToo slowslow

WithWith Foot Foot pumppump

WithWith hand hand 
pumppump

Sketching up the first ideasSketching up the first ideas
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GenesisGenesis of of thethe MecoPressMecoPress

HumanHuman energyenergy version:version:

�� HydraulicHydraulic pressurepressure

�� UnmoldingUnmolding by handby hand

NeedNeed a dosage systema dosage system
NeedNeed to to movemove

NeedNeed more more strengthstrength
Not Not thatthat badbad……

……nownow wewe needneed money!money!

From a sketch to a designFrom a sketch to a design

20062006
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GenesisGenesis of of thethe MecoPressMecoPress

Trial modelTrial model

PressingPressing

UnmoldingUnmolding

ButBut ……

From a design to pressing modelFrom a design to pressing model
20072007 TheThe firstfirst Mecobriq Mecobriq waswas bornborn !!
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�� UnmoldingUnmolding by hand by hand waswas almostalmost
impossibleimpossible

�� Pressing by hand Pressing by hand waswas tootoo slowslow

�� TheThe main main problemproblem : : ThicknessThickness waswas
notnot constantconstant

AtAt least least wewe hadhad 3 bricks to show3 bricks to show ……
……not not thatthat badbad!!

ButBut ……

�� AndAnd thethe machine machine waswas brokenbroken

GenesisGenesis of of thethe MecoPressMecoPress
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2nd 2nd -- StrongStrong

GenesisGenesis of of thethe MecoPressMecoPress

2 2 actuatorsactuators solution?solution?

1st 1st -- FastFast

MaybeMaybe …… but but tootoo expensiveexpensive

Calibration Calibration 
systemsystem

HighHigh speed speed HydraulicHydraulic
hand hand pumppump

SoSo wewe needneed to to findfind a a wayway to to calibratecalibrate ……
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TheThe PantographPantograph

GenesisGenesis of of thethe MecoPressMecoPress

THE Solution !THE Solution ! 20082008FirstFirst prototypeprototype
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AdvantageAdvantage of of thethe pantographpantograph

�� LowLow energyenergy consumptionconsumption

�� CalibrationCalibration

�� StrengthStrength multiplicationmultiplication

ResultsResults on on thethe bricksbricks

�� WowWow effecteffect !!

TheThe job job waswas donedone ……

…… notnot

TheThe solution solution waswas therethere , but a long , but a long wayway remainedremained to to bebe operationaloperational in in thethe fieldfield

GenesisGenesis of of thethe MecoPressMecoPress
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3 more 3 more generationsgenerations , 10 , 10 differentdifferent evolutionsevolutions ……

werewere neededneeded to to reachreach thethe maturitymaturity of of thethe machine machine andand thethe compression compression processprocess

20092009
20112011

20142014

EasierEasier

FasterFaster

CheaperCheaper

StrongerStronger

ReliableReliable

…… andand 3 kids3 kidsI’m 
mature

GenesisGenesis of of thethe MecoPressMecoPress

FromFrom prototype to industrialisationprototype to industrialisation
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AndAnd a lot of help!a lot of help!

In In ResearchResearch , , DevelopmentDevelopment andand IndustrialisationIndustrialisation

AndAnd fundrisingfundrising

GenesisGenesis of of thethe MecoPressMecoPress

=~1M€

5 innovations 5 innovations awardsawards
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� 220V alternating
� MecoBriq mold 36x18x9 

� compression strength : 30 tons
� weight : 295 kg 

Points about Points about thethe MecoPressMecoPress

� Variety of molds
� Precise and solid
� Low consumption
� Easy to use
� Brick quality
� Solar power
� Mobile et transportable

� � � � � �
�

� 	 
 � 
 � 


3 – Mold release

2 - Pressing

1 - Loading

� 3 gestures are enough

Cycle time 

< 20 seconds

� Advantages

� Low power consumption
� Not a lot of maintenance
� Less stabiliser
� Fast wall assembly
� Little mortar
� No qualifications required

� Sources of savings

Basic model:

TheThe MecoPressMecoPress

GenesisGenesis of of thethe MecoPressMecoPress
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OtherOther problemsproblems to to solvesolve

Points about Points about thethe MecoTriMecoTri

� Time saving

� Soil calibration

� Easy to use

� Less fatigue

� Fewer refusals

GranularityGranularity
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OtherOther problemsproblems to to solvesolve

WhichWhich mixer to mixer to choosechoose ??

� 250L minimum capacity

� a vertical mixer, does not « break »
the granularity

� a second turning arm

Mixing

Loading

AddingAdding moisturemoisture

……StillStill pendingpending
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OtherOther problemsproblems to to solvesolve

Points of Points of thethe MTTMTT

� Personal database

� Income generator

� Knowledge accelerator

� Autonomous analysis

� Secures the work

Results are shown on a simple and instructional
graphical interface. 

� Other applications

SoilSoil qualificationqualification
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OtherOther problemsproblems to to solvesolve

- A mixer A mixer for a quality blend and a solid 
brick.

- A A siftersifter to separate stones, gravel and
earth quickly and without fatigue .

- SoilSoil analysisanalysis to determine the best brick 
for your soil.

To To makemake bricks bricks withwith easeease, , 
MecoConcept MecoConcept offersoffers ::

- CEB pressesCEB presses , for compressing compact 
and calibrated bricks.

- Trainings Trainings for a quick handling of the entire 
process.

TheThe final final resultresult
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A few references

Norman Foster – Venice - 2016

WORK Sarl – Abidjan - 2017TerrA-B-Congo – Librev ille - 2011

Ars et labor – Corse - 2012Dav iet – Vendée - 2011
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WhereWhere MecoMeco--machinesmachines areare

International development

18 countries18 countries
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Analyse 
du dossier1

Cahier 
des charges2

Recherche 
de financement3

Études 4

Construction5

Remise 
des clés

6
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$'��(���
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TheThe AfricanAfrican marketmarket : : 
the ecothe eco --sustainable neighborhoodsustainable neighborhood

International development

OperationalOperational processprocess

Training 
of trainer

Assistance 
on site
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But a question But a question isis stillstill pendingpending ……

WhyWhy do do ourour bricks look bricks look betterbetter thanthan thethe othersothers ??

SoilSoil Compression : Compression : generalgeneral principleprinciple

MecobriqMecobriq 4x24x2

Standard Standard 
29x14x929x14x9

Pivot W18Pivot W18

ManualManual 29x1429x14

22x11 canal22x11 canal

22x11 interlock22x11 interlock
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WhatWhat isis soilsoil ??

SolidSolid :: resulting from the mechanical degradation (particles> 
2� ) and chemical (particles <2� : clay) of the rocks

• Interstitial water (evacuation: T °<300 °C)

• Bound or absorbed water (evacuation: T °> 300 °C)

• Constitution of water (chemistry of the layers of 
clay: evacuation T °> 900 °C)

LiquidLiquid :: water, 3 types

GasGas :: if there is no more air => saturated soil

TheThe threethree parts of parts of soilsoil ::

SoilSoil Compression : Compression : generalgeneral principleprinciple

NaturalNatural state state ofof thethe soilsoil



SAS au C apital 96 820 € - RCS FOIX – Siret : 508 221 405 0 0022 – APE 7490B – TVA intracommunautaire : FR88508221 405 contact@mecoconcept.com 23/33

water

clay

lime

fine sand

coarse
sand

gravel

Overrun soil ~1.2kg/dm³ Compressed soil ~2kg/dm³

�����������

AirAir

CEB : Compression CEB : Compression principleprinciple

air

SoilSoil Compression : Compression : generalgeneral principleprinciple
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Fine sand < 0,2mm (200µm)
Silts < 0,02mm (20µm)
Clay <0,002mm (2µm)

Grainy
soil

Fine 
soil

Compression limits of materialsCompression limits of materials

Pebbles < 20cm

Gravel <2cm

Coarse sand < 2mm

Grain theory

(Apollonius of Perga
-265 to -190 BC )If we fill all the empty spaces, Density = 2,65

SoilSoil Compression : Compression : generalgeneral principleprinciple



SAS au C apital 96 820 € - RCS FOIX – Siret : 508 221 405 0 0022 – APE 7490B – TVA intracommunautaire : FR88508221 405 contact@mecoconcept.com 25/33

Importance Importance ofof HumidityHumidity

SoilSoil Compression : Compression : generalgeneral principleprinciple

ProctorProctor Optimum Optimum 

EachEach earthearth hashas a a specificspecific optimumoptimum
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TransferTransfer of compression forcesof compression forces

For optimum For optimum qualityquality , , thethe brick must brick must bebe taller taller thanthan itit isis widewide ..

H2 > L H2 < L

H2

H2

H1

L

H2

H2 < L

F1

F1

Si H > L, baisse homogénéité

avoid compression in the 
direction of the length

SoilSoil Compression : Compression : generalgeneral principleprinciple
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Direction of brick compressionDirection of brick compression

For better wall strength, the brick must be For better wall strength, the brick must be 
compressed in the direction it will be laidcompressed in the direction it will be laid

F1 Rc1

R
c

2

Rc1 = 1,3 Rc2

SoilSoil Compression : Compression : generalgeneral principleprinciple

Direction of 
clay layers

Compression direction Dry brick
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Optimum Optimum proctorproctor

F 
MecoPress

ManuMeco

Autres Presses

C 

imprécision

Application to Application to thethe MecoPressMecoPress

Rc

% h ~15%

Optimum MecoPress

ManuMeco

Systèmes 
conventionnels

ConsequencesConsequences : : qualityquality control control andand qualityquality assuranceassurance

MecoPress : compression MecoPress : compression principleprinciple

Other systems

Other presses

Rc : Brick resistance to compression  
%h : Level of humidity

F : Piston Force
C : Piston movement
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F1

F2

The drier the soil, 
the higher the F2

manomètre Poussée 
sur brique

0

50

100

150

200

10

20

30

80

0

TonnesBars
Poussée 
théorique

� T

F2

MecoPress : compression MecoPress : compression principleprinciple

Manometer

Theoretical
force

Force 
on the brick

(tons)

F1 : Machine Force

F2 : Soil résistance

Maxi Compression Force
F1=F2

Application to Application to thethe MecoPressMecoPress

ConsequencesConsequences : : reproducibilityreproducibility ofof thethe brickbrick
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WhatWhat makesmakes thethe best brickbest brick

EachEach parameterparameter isis importantimportant

WhatWhat makesmakes a a strongstrong brickbrick

Mpa % % % / size % Mpa

Clay Quality %age Clay Humidity Granularity Stabilisati on Compression

�� TheThe soilsoil thatthat isis usedused

�� TheThe qualityquality ofof thethe clayclay

�� The adequate The adequate 
granulometrygranulometry

�� TheThe humidityhumidity ratioratio

�� StabilizationStabilization (lime, (lime, 
cementcement ……))

�� TheThe respect respect ofof
compression compression principleprinciple
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�� Brick Brick precisionprecision

�� Very low energy consumptionVery low energy consumption

andand

�� PossibilityPossibility to to presspress atat proctorproctor optimumoptimum

�� LowLow stabilisation ratiostabilisation ratio

�� ReproducibilityReproducibility ofof thethe bricksbricks

�� OnlyOnly oneone parameterparameter to to checkcheck for for thethe
operatorsoperators

�� AlmostAlmost nono qualification qualification neededneeded to use to use itit

�� Social impactSocial impact

WhatWhat diddid wewe solvesolve withwith MecopressMecopress ??

WhatWhat makesmakes a a strongstrong brickbrick

I’m the
best
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Back to the future

�� A better understanding of the A better understanding of the 
compression system and its possibilitiescompression system and its possibilities

�� Relationship between the proctor and the Relationship between the proctor and the 
presspress

�� Control of moisture contentControl of moisture content

�� Development of field analysis toolsDevelopment of field analysis tools

�� Link between construction site and the labLink between construction site and the lab

In In thethe future:future:

�� SoilSoil databasedatabase

�� Automation of the processAutomation of the process

WhatWhat remainsremains to to bebe donedone
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2006 2017

thierry.perrocheau@mecoconcept.com

+ 33 7 68 71 83 25

ThankThank youyou !!

The end


