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This instruction manual is an integral part of thachine and should be read before using the maehichide
safely kept for future reference.

CONTROLS reserves all rights of this manual, no part or wtedn be copied without the written permission of
CONTROLS.

The proper use of this machine must be strictlyeaglth to, any other use must be considered as ewtorr

The manufacturer cannot be held responsible forag@ncaused by incorrect use of the machine.

The machine must not be tampered with for any meadsocase of tampering, the manufacturer declamgs
responsibility of functioning and safety of the .

This Manual is published B ONTROLS.

CONTROLS reserves the right to update its manuals withotification in order to correct possible typing
errors, mistakes, updating of information and/adating of programs and/or accessories.

Such changes will be inserted in the latest editibtne current manual

This present manual in English is the original i@rsPrinted in Italy

22/01/2018 ii 26-WF31E20 Rev.1 EN



Manuale di Istruzioni ACE EmS w- Wykeham Farraﬂ:e
Instruction Manual ACE EmS

1.

INTRODUCTION

NOTE:

The present manual is updated for the productsivlid with in order to grant an adequate
reference in operating and maintaining the equigmen

The manual may not reflect changes to the prodatcinmpacting service operations.

The oedometer consolidation test is used to deterthie rate and magnitude of
consolidation of a soil specimen restrained lakgid subjected to a number of
successive increments of vertical load.

ACE EmS is the fully automatic machine for performing opuer tests. In this
automatic model, the incremental loading is fullyamatic in load (stress) or swelling
(strain) modes, and offers a practical and accuvaieto execute a test with reliable test
results.

It features a closed loop PID control optimizeddatomatic test performance at the
touch of a button, dead weights and air compresmsono more necessary.

ACE EmS (Automatic Computerized oEdometer) consists ahalkand compact load
frame housing Electromechanical Servoactuatioresysin the standard configuration
two analogue channels are available: one for thglatement transducer and the other
for the load cell with closed-loop feedback, whagmtrols application of the required
pressure using a high precision stepper motor.

The unit can be controlled either by #ietouch screencolour display (to be ordered
separately with product code 26-WF31E20/T) or vimmputer (not included) were the
SOIL MASTER software (to be ordered separately as alternaditiee touch screen
display, product code 26-WF31E20/SW) shall be Iresta

Adding the6” touch screencolour display, theACE EmS can be used as a stand-alone
apparatus, without the need of PC for test executisB pen drive is also included for
unlimited storage capacity with output data in tab@XT format.

Test parameters are pre-programmed and saved ACE&EmMS memory by the
operator, including the test end, which can be anogned on a time or increment basis.

The softwaresOIL MASTER can control up to 68CE EmS units from a single PC,
giving the operator the choice of controlling sengk multiple units.

Once the software is installed with the filsEE EmS unit, it is possible to extend the
control of further units just by enabling the comrmimation without additional
interventions and costs: an IP address is givaaoh unit for the LAN communication:
system modularity is ensured for subsequent integia

Calibrations of displacement transducers and le#ld are performed and saved as txt
file. Up to 10 points of calibration can be recatder each channel.

Test results are recorded and displayed in real. tirast data can be processed using the
proper Geo-Analysis Templates conforming to BS 8TM Standards.

26-WF31E2(Rev. 1 EN 1 22/01/2018
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The frame can accept all standard consolidatids,debm 50.47 to 112.80mm diameter.
Consolidation cells, Geo-Analysis templates antigeware are not included. See
Accessories. PC is not included.

The machine is supplied complete with the followatgctronic transducers:
» 20 kN capacity load cell
e 10 mm displacement transducer.

Optional upgrade kit is also available for perfargnConstant rate of strain consolidation
with pore pressure control, using one pressureralgt Hydromatic single and pore
pressure measurement.

Optional upgrade kit is also available for perfargiunconfined Test, consisting of upper
and lower platen.

Main features:
» Electromechanical Servoactuationno dead weights nor air compressor required

» Fully automatic PC-controlled test execution witiitware progran8OIL MASTER
(to be ordered separately);

* Maximum vertical force20 kN

» Automatic “next step” actuation driven kiyne, swelling or secondary consolidation
rate

* 10 mmdisplacement transducer measuring vertical segthém

» 20 kN capacity Load cell measuring vertical force

» Optimized PID closed-loop controldelivering fast smooth and accurate loading and
precise load holding through the multiple test step

 Infinitely variable speed

» Remote PC control via LAN portwith dedicated software compatible with upbt®
independent unitsrunning contemporaneously

» Compatible with consolidation cells up1@2.80 mm dia.

» Optional accessories available f6RS and Unconfinedtest (additional data
acquisition devices are not required)

» Optional local user interface with” touch screenhigh resolution color display
allowing full control of a single unit including Huest execution. USB pen drive
included for unlimited storage, TXT format datapmutt

Ordering code:
26-WF31E20 ACE EmS-Electromechanical Servoactuation, automatic oedemet
machine. 220-110 V / 50-60 Hz / 1 Ph.

Accessories:
Consolidation cell* and accessories.
Code 26- WF0320 WF0321 WF0325 WF0326 WF0335
Sample diameter [mm] 50.47 63.5 71.40 75 112.8
Height [mm] 20 20 20 20 25
Area [mm?] 20.00 31.67 40.00 44.16 100.00
Calibration Disk 26- WF0320/9] WF0321/9 | WF0325/9] WF0326/9 WF0335

* it includes loading pad, 2 porous stones, clamping, and cells.

Software

Important: either the software or the local uségriace (see below) are mandatory for
running the machine.

22/01/2018
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26-WF31E20/SW

ACE EmS PC software activation code.

For remote control and data acquisition from ugAGE EmS.
Key features:

- Remote control of all the testing phases

- Numerical and graphical displaying of results

- Advanced routines for sensors Calibration andfigation

- Up to 10 calibration points recordable for eaghsor

- Tests saving and flexible data base functions

26-WF31E20/T

Optional local user interface with 6” touch scrégh resolution color display allowing
full control of a single ACE EmS including full tesxecution.

- No need of PC and software 26-WF31E20/SW fordgetution

- Numerical and graphical display of the readings

- Data are recorded on USB pen drive for unlimgemtage capacity. TXT format data
output

Data processing templates

30-WF6016/T10edometer Geo-Analysis template to BS 1377:5
30-WF6016/T80edometer Geo-Analysis template to ASTM D2435
30-WF6016/T8ADirect and residual Shear Geo-Analysis templat®S®M D4546

Accessories for additional tests

26-WF31E20/E

ACE EmS extension roads and centering pin for CR$étant rate of strain) and
Unconfined (UC) test

Note: CRS cell, pressure controller, pore pressaresducers and de-airing block shall be
ordered separately

26-WF31E20/U

Upper and lower platens with mounting bracket focthfined (UC) test with ACE
EmS.

Note: if necessary, a 25mm displacement transdiiedl be ordered separately.

NOTE:
@ This manual describes the use of #teE equipped with the user interfaéétouch
screen colour display If the ACE is controlled via PC and SOIL MASTER software
program please refer to the relevant manual.

The device must be used in compliance with thegmiores described in this manual.
Never use the device for purposes different froos¢hherewith indicated.

Please read this manual thoroughly before you ssamg the equipment.

26-WF31E2(Rev. 1 EN 3 22/01/2018
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11 Icons appearing in the manual

@ This icon indicates a NOTE please read thoroughly the items marked by ticisige.

This icon indicates a WARNING messagethe items marked by this icon refer to the
safety aspects of the operator and/or of the seefigineer.

22/01/2018 4 26-WF31E20 Rev.1 EN
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1.2 Manual revision history
Revision/Date Change description
Rev. 1 Manual release
22" January 2018

26-WF31E2(Rev. 1 EN
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1.3 Symbols used

In this manual and on the equipment itself, aparhfthe symbols indicated on the
control panel, also the following icons are used:

Symbol

Description

()

Mains switch:
O = device not connected to the mains line
| = device connected to the mains line

Dangerous voltage

A\
A

Hand injury

(€

Conformity to the CE Directive

22/01/2018
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1.4

Intended use and improper use

The ACE EmS can only be used to determine the rate and matmitficonsolidation of
a soil specimen: restrained laterally and subjettiednumber of successive increments
of vertical loads or unconfined. These tests argethout according to the following
international standards: ASTM D2435 | ASTM D38A5[TM D 4546 | AASHTO T216 |
BS 1377:5 | NF P94-091 | UNI-CEN-ISO 17892 Part5.

The unit is designed to be operated by one opetfadbhas to install the necessary
accessories, put the sample and start the teteri@uch screen display that controls the
unit (or via the PC, depending on the version adgr

During normal operation the working area of theipopent is the top-front side and the
relevant touch screen (or computer).

The operator is responsible of starting-up the mmgent, performing the test sequence,
shutting down the equipment and eventually stopjtimgcase any emergency conditions
are met.

The operator must be trained on the correct uigeafnachine and the relative safety
aspects of its use.

The machine should be used following the proceddessribed in this manual.

Never use the machine for reasons other than thosenich it was designed and
manufactured. Any other use of the machine is todmsidered improper, not foreseen
and hence dangerous.

CONTROLS will not be responsible for improper us¢he machine.

26-WF31E2(Rev. 1 EN 7 22/01/2018
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1.5 Safety information

WARNING:
Please read this chapter thoroughly.

CONTROLS designs and builds its devices complyiiitty tine related safety
requirements; furthermore it supplies all inforroatnecessary for correct use and the
warnings related to use of the equipment.

CONTROLS will not to be held responsible for:
» use of the equipment different than the intended us

» damages to the unit, to the operator, caused hyoiiskallation and maintenance
procedures different than those described in tlasual supplied with the unit, and
by wrong operations;

* mechanical and/or electrical modifications perfodndering and after the
installation, different than those described irs tiianual.

The unit is not designed to be used in an explasin®sphere.

Installation and any technical intervention mudydre performed by qualified
technicians authorized by CONTROLS.

Only authorised personnel can remove the coverfrahdve access to the components
under voltage.

During normal use, if the operator detects irregtids or damages, he/she should
immediately inform the authorized technical perssnn

Maintenance and service activities can only begoeréd by skilled authorized technical
personnel that have been properly trained on thiduel risks of the equipment.

It is responsibility of the purchaser to make shigt the operators have been properly
instructed concerning the safety issues and the@uasisks related to the equipment.

22/01/2018 8 26-WF31E20 Rev.1 EN
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The following table lists those parts of the equatithat may present some residual
risks for the safety of the personnel if the instiens provided in this manual are not
duly followed.

Personnel

Area with residual risks

Operator

During the execution of the test-preloaase, the little gap between the
rod attached to the loadcell and the top cap ottmsolidation cell, due to
the possibility of pinching the fingers when the snd the top cap getin
touch.

Remember not to pour water on any part of the nmechi

At the end of the test, the gap between the caestodin cell table and the
upper part of the case of the unit, due to theipisg of crushing the
fingers when the table returns to its rest position

Technical personnel

Above listed areas

Areas around compartments closed by removable panel

Areas around compartments that contain electrigas@mnd hydraulic
devices

For continued fire protection, replace fuses witme type and rating. Alsc
in case of failure, components may only be repldmedsing original spare
parts. It is in the responsibility of the purchagemsure that fire prevention
policies are properly implemented according toGeprovisions.

Personnel
responsible of
transportation and
moving of the
equipment

Raising and moving of the equipment from the shiggiox must be
performed by people properly trained and equippiid suitable personal
protection devices (e.g. gloves, helmet, etc.)uFaito follow the
instructions above may endanger the personnehiedol

26-WF31E2(Rev. 1 EN
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Here follows a list of all WARNINGSs present in thenual; please see relevant chapters
for full details on each related safety issue.

WARNING:

When operating with the covers open/removed andnitgs attached to the mains line,
care must be taken as high voltage is presentire gmarts of the unit (e.g. electrical
panel). Only authorized and qualified service técians are allowed to open /remove
covers.

WARNING:

All safety devices must be functional at all tinllamaged protective covers or devices
must be replaced immediately. When safety compsenarg replaced, the protective
devices are to be properly attached and tested. maryipulation of the safety devices
endangers the operating personnel.

WARNING:

Raising and moving of the equipment must be peréorimy people properly trained and
equipped with suitable personal protection devigeg. gloves, helmet, etc.). Failure to
follow the instructions above may endanger theqarsl involved.

WARNING:

If the instructions to remove the equipment from shipping box are not carefully
followed, damages to the equipment cabinet maytrédus will void the warranty terms
of the equipment.

WARNING:
Do not stand under suspended loads

WARNING:

If the equipment is brought from a cold environmiath a heated room, condensation on
and in the unit, can constitute a danger and leawaifunctioning of the unit when
started. Wait to connect and operate the unit unslat room temperature.

WARNING:

The general grounding must comply with the rulefoie; a wrong quality of the
grounding could be dangerous for the operator'stgafnd cause bad function of the
electrical devices.

22/01/2018 10 26-WF31E20 Rev.1 EN
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WARNING:

Covers/doors can only be removed/opened by maintengeople, by using relevant
tools/keys. These tools and keys are for use byteraance personnel only. Never leave
the tools and keys attached to the unit as thisenawnger operator safety.

After performing maintenance/repair, make sure dlatovers/doors are properly closed
and locked.

WARNING:

It is recommended that the operator perform theiipd maintenance actions before
each session of operations.

If the operator detects irregularities or damagesiiould immediately inform the
Maintenance department.

WARNING:

The calibration of th@6-WF31E20 ACE EmScan only be performed by authorized
CONTROLS technical personnel. CONTROLS will nothadd responsible for damages
to the equipment due to the unauthorized executidthe procedures here after
described.

WARNING:

PID button is reserved to CONTROLS technical personnel. Daguess this function
unless specifically authorized by CONTROLS Techinpeasonnel. CONTROLS will not
be held responsible for damages to the equipmentaithe unauthorized access of this
function.

WARNING:

At the start of the preload phase, the loadingabthe loadcell will suddenly come in
touch with of the top cap of the consolidation ckktep hands/fingers away from the area
to avoid pinching (residual risk).

WARNING:

After pressing th&élOME button at the end of the test, the loading plate of #dooneter
will suddenly move down towards the upper surfatehe case of the unit. Keep
hands/fingers away from the area to avoid pinckiegidual risk).

26-WF31E2(Rev. 1 EN 11 22/01/2018
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WARNING:

Failing to perform the recommended maintenancemr&tr maintenance performed by
unauthorized people can void the warranty.

CONTROLS will not be responsible for maintenance service actions performed by
unauthorized people.

WARNING:
Before opening/removing the covers, disconnechihms supply to the device and wait
at least 5 minutes.

WARNING:

For continued fire protection, replace fuses witme type and rating. Also, in case of
failure, components may only be replaced by usigjral spare parts. It is in the
responsibility of the purchaser to ensure thatgnevention policies are properly
implemented according to the CE provisions.

WARNING:

Refer to qualified service organization authoribgdCONTROLS to carry out the service
maintenance actions described in the chapter “istgnand Troubleshooting”.
CONTROLS has not to be held responsible for damsgtse equipment and/or injuries
to personnel in case the above is not strictlyofedd.

WARNING:

When operating with the unit attached to the méives care must be taken as high
voltage is present in some parts of the unit @egtrical components). Avoid splashing
water on the live parts of the machine.

22/01/2018 12 26-WF31E20 Rev.1 EN
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1.6 Environmental risks and disposal

INFORMATION TO THE OWNER OF THE EQUIPMENT

The above symbol, when attached to the equipmetiatthie relevant packaging, indicates

that the product must be disposed of separatety &ther rubbish at the end of the useful
life.

Therefore, at the end of its useful life, the owsteould dispose of the product in a
suitable collection point for electrical and electic products provided by the local
authorities.

The correct disposal of this product and the sulseifreatment encourages the
manufacture of products using re-cycled materiatslanits the environmental impact of
the product caused by improper disposal.

Improper disposal of the product is subject to fimsaas foreseen by the local
regulations.

Please refer to the local laws and regulationgffoper disposal of the product.

26-WF31E2(Rev. 1 EN 13 22/01/2018
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1.7 CE declaration

This page shows a copy of the CE declaration. Tiggnal is supplied with the
equipment as a separate document.

DECLARATION OF CONF_ORMITY
DICHIARAZIONE DI CONFORMITA

Directive 2006/42/CE, Annex I, sub A) - Direttiva 2006/42/CE, Allegato II, parte A)

REV.AZ

Manufacturer CONTROLS S.P.A.

Fabbricante WYKEHAM FARRANCE Division
Address
Indirizzo Via Salvo D'Acquisto 2/4, 20060 Liscate, (MI) Italy

Herewith declares that the machine
Dichiara che la macchina

Model 4

Modet 26-WF31E20

Serial number 17008835

Matricola

pesdatan ACE EmS - Electromechanical Servoactuation,

automatic oedometer machine.
220-100 V / 50-60 Hz/ 1 PH
ACE EmS - Sistema servo-controllato completamente
Automatico per prove di consolidazione.

220-100 V / 50-60 Hz/ 1 PH

ity with the § s of the following EC directiyes
& conforme a quahto previsto dalle segu;e@;;dnrfe?;tfg?fcg_} A ;"‘%ffe' ¢ TESTING
2006/42/CE (Machinery Directive)
(Direttiva Macchine)
2014/35/UE (Low Voltage Directive)
(Direttiva Bassa Tensione)
2014/30/UE (Electromagnetic Compatibility Directive)
(Direttiva Compatibilita Elettromagnetica)
Nicola Lezzerini
Date of issue Technical Director - Person authorized to compile the technical file
Data di emissione Direftore tecnico - Persona autorizzata alla costituzione del fascicolo tecnic
14 November 2017 A b :

CONTROLS S.p.A. Via Salvo D'Acquisto 2/4, 20080 Liscate (M) Tel. +39-02921841 fax +39-0292103333 e-mail: controls@controls.it www.controls.it

22/01/2018 14 26-WF31E20 Rev.1 EN
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2. DESCRIPTION

Refer to the following figures while reading thisapter.

Fig. 2-1
Ref Description
1 Vertical loading system cross beam
2 Spirit level
3 Status leds
4

Touch screen Display (optional ca2i@WF31E20/T)

26-WF31E2(Rev. 1 EN 15 22/01/2018
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Fig. 2-2
Ref Description
5 Loadcell
6 Displacement transducer
7 Consolidation cell with accessories
22/01/2018 16 26-WF31E20 Rev.1 EN
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21 Connections

The next figure shows the position of the connesgparts used to connect the equipment
with the external devices.

oEH o

DISPLAY

Descrizione
Displacement transducer connectoHR)
Loadcell connectoiQH?2)
Pressure transducer for CRS t€3ti{)
DISPLAY connector
POWERSswitch
POWERSsupply socket
RESET button
USB port
LAN connector

©oo\107m.l>oo|\)|—\c_;g

26-WF31E2(Rev. 1 EN 17 22/01/2018
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2.2 Identification plate

The identification plate is located on the reargdarear the power cord socket.

wwykeham Farrance

Model 26 -WF31E20 Serial Nr. 17008835

Power supply 1000 W 110-230V 50-60 Hz 1 Ph
Fuse 2xT 5A
Weight 46 Kg Dimensions 290x390x630 (Ixpxh) mm

CE [T

Vade in EU 1271111 7883235

Fig. 2-4

22/01/2018 18
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2.3 Technical specifications

General features

Product ACE EmS

Manufacturer CONTROLS Liscate (MI) Italy
Product code 26-WF31E20

Rated line voltage 110VAC - 220VAC +6%, -10%
Line frequency 50-60Hz

Maximum power 30w

Method of power entry Cable

Computer connection LAN

Max vertical load 20 kN

Platen travel 25 mm

Displacement transducer 11 mm

Horizontal Clearance 175 mm

Vertical Clearance

w/o 185 mm extension columns and 265 mm wi
extension columns

Minimum testing speed

0.00001 mm/min

Maximum testing speed

99.99999 mm/min

Sample dimensions

From 50.47 to 112.8 mm dia. dlittable
consolidation cell

Software (not included)

27-WF21E80/SW to controko0 oedometers

Test data accuracy

+1%

Acoustic pressure < 70db(A)
Net weight 46 Kg approx.
Width (W) 290 mm
Depth (D) 395 mm
Height (H) 635 mm
Environmental conditions

Operating temperature + 10+ + 40°C

Operating humidity

<50%RH @ 40°C

26-WF31E2(Rev. 1 EN
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Fig. 2-5
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3. INSTALLATION

The instructions indicated in this chapter enalole tp perform a correct installation and
interfacing in order to grant a regular operatibthe equipment.

Included are initial inspection procedure, pow@uiesments and instructions for
installing the unit.

The information in this chapter is intended forhemntized service-trained personnel.
CONTROLS can supply the assistance and the negdssamnical advice for pre-

installation, all the pre-installation phases drtha purchaser’s charge and must be
performed complying with the indications given lvelo

WARNING:

When operating with the covers open/removed andiitds attached to the mains line,
care must be taken as high voltage is presentie gmarts of the unit (e.g. electrical
panel). Only authorized and qualified service teéahns are allowed to open /remove
covers.

WARNING:

All safety devices must be functional at all tinlEamaged protective covers or devices
must be replaced immediately. When safety compenarg replaced, the protective
devices are to be properly attached and tested. mMawyipulation of the safety devices
endangers the operating personnel.

26-WF31E2(Rev. 1 EN 21 22/01/2018



ey

Wykeham Farrance Manuale di Istruzioni ACE EmS

Instruction Manual ACE EmS

3.1 Shipment
The ACE EmS unit is normally shipped in a carton box with weadase having the
following dimensions: 530 mm x 460 mm x 700 mm (V@ x H).
The gross weight (including shipping/packaging mals) is 54 Kg approx.
Use a proper mean to raise and move the box.
WARNING:
Raising and moving of the equipment must be peréoktmy people properly trained and
equipped with suitable personal protection devieeg. gloves, helmet, etc.). Failure to
follow the instructions above may endanger thegrersl| involved.
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3.2 Unpacking and inspection

The unit was carefully checked both mechanically electrically before shipment; it
should be inspected for any damage that may haug@a in transit.

NOTE:
@ If the shipping container or packaging materialasnaged, it should be kept until the unit
has been mechanically and electrically checked.
If there is mechanical damage and/or the contertsryaomplete (see the shipping list),
please notify the local CONTROLS representative.
If the shipping container is damaged or shows eifgsiress, notify the carrier as well as
the CONTROLS representative. Save the shippingnmaafer carrier’'s inspection. Also
take some pictures.

Here follows the procedure for the unpacking oféfjaipment
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3.2.1

How to remove the equipment from the shipping crate

The following table shows the net weight of thdeatiént models of the equipment:

Model

Net weight

26-WF31E20

46 Kg approx.

Follow the instructions below to remove it from st@pping crate:
1. Inspect shipping crate (see NOTES above);

Open the shipping crate;

2.

3. Cut and remove vacuum bag (if present) to expasedipment;

4. The equipment must only be lifted up by means ef2teye bots and using ropes
positioned as shown in drawing below. Do not titby any other part to avoid
damaging the equipment (see

5. Fig.3-1).

Fig. 3-1

Ropes
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WARNING:

If the instructions to remove the equipment from shipping box are not carefully
followed, damages to the equipment cabinet maytrékhis will void the warranty terms
of the equipment.

WARNING:

Raising and moving of the equipment must be peréairtmy people properly trained and
equipped with suitable personal protection devieeg. gloves, helmet, etc.). Failure to
follow the instructions above may endanger thegersl involved.

WARNING:
Do not stand under suspended loads

6. Before powering on the unit, check for loose cotinas of cables inside the
equipment.
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3.3 Positioning of the unit and space requirements

The area around the equipment must be kept free dfustacles and from substances that
may cause sliding of the personnel.

It is responsibility of the purchaser to provideiastallation place with adequate lighting.

Parts used to build the machine and electricalteleic component are fire-proof.

It is anyway the responsibility of the owner of tequipment to make sure that the
installation place is equipped with proper fire iegtishing systems and that the
operators have been instructed on the relevanegdtoes.

Use a proper mean to bring the unit to the ingtahgplace.

The site should have a solid platform, not subi@sthock or vibration. Where

compaction equipment etc. is used nearby, it ismegended that a rectangular section of
floor should be cut out, lined with polystyrenebsdor other vibration damping material)
and filled back with concrete to form a vibratiorepf platform. In any case, where a
bench is used, a small piece of rubber sheet placeer each foot would be a wise
precaution. A normal laboratory bench should belabvie nearby for preparation of
samples and cell.

Place the apparatus on a bench that can supparight along with the various
accessories, is horizontal and a suitable heigrgdey and safe use.

Place the unit in its final location, taking intecaunt the free space around the unit: the
equipment requires at least 50 cm of clearancé®mndar side for maintenance and
service purposes.

Also consider that the electrical connections acated on the rear panel of the
equipment.

The unit requires adequate air circulation arowrna assure proper cooling of the internal
devices.

WARNING:

If the equipment is brought from a cold environmeaitt a heated room, condensation on
and in the unit, can constitute a danger and leawatifunctioning of the unit when
started. Wait to connect and operate the unit itrifilat room temperature.
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3.4 Electrical requirements

The next table shows the electrical specificatoitie equipment:

Item Specifications
Single-phase voltage 110-220VAC +6%,| -
10%
Frequency 50-60Hz 1 Ph
Maximum power 30w

The equipment shall be connected to a proper sgstiem, the efficiency of which shall
be checked by qualified personnel. Earth shallibghe power cord, as specified above.

WARNING:

The general grounding must comply with the rulefonce; a wrong quality of the
grounding could be dangerous for the operator'stgafnd cause bad function of the
electrical devices.

The power supply line shall be equipped with atyadevice (breaker and ground fault
switch) properly sized with respect to the eleefrgpecifications provided above.
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3.5 Installing the displacement transducer

The unit is shipped with the loadcell already itlethwhile the displacement transducer
needs to be mounted on the unit;
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Fig. 3-3

Fix the displacement transducer holder to the lmialok means of the screw supplied;
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Tighten the fixing screw;

Fig. 3-5

Later on, rotate the consolidation cell in ordealign the tip of the displacement
transducer stem with the head of the referencevscre
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3.6 Electrical connection

The following sockets are available on the rearpahthe equipment:

Displacement transducer connectGH@Q): for connection of vertical displacement
transducer;

Loadcell connectorGH?2): for connection of vertical loadcell;

Pressure transducetidl): for connection of pressure transducer for CR§ te
DISPLAY connector: for connection of the touchscreen disfational code€6-
WF31E20/T);

POWERSswitch: for turning-on the machine;

POWERSsupply socket: connect it to a suitable electiader outlet having the
minimum specifications as described in previougptdra3.4 and using the power
cord supplied with the equipment;

RESET button: for by-passing overtravel microswitchthié motor is located in
overtravel position;

USB port: for connection of USB memory stick; use $torage data results of test;
LAN connector: for connection with the PC; use theldeid LAN cable provided
with the equipment (do not use non-shielded catilesrwise the system may not
work properly. For detailed information about tleétware, refer to the relevant
Instruction Manual).

oEH o

DISPLAY

P =

LAN UsB

9] 18] Fig.37 6|

Ref. Descrizione
1 Displacement transducer connectoHR)
2 Loadcell connectoiQH2)
3 Pressure transducer for CRS t&it{)
4 Touchscree@ISPLAY connector
5 POWERswitch
6 POWERSsupply socket
7 RESET button
8 USB port
9

LAN connector

&

NOTE:
If more than onCE EmS unit is controlled by the same PC, LAN switch(agjst be
used. Connect ahCE EmS units to the LAN switch ports and use one porttenLAN

switch to connect to the PC. A maximum of 8OE EmS units can be connected, via
LAN switches, to one PC. Complex systems may reguiore than one LAN switch to
be used (see examples of connection in figure Beldae only LAN switches that
supports 10/100/1000 Mbit per second speed othertlviss system may not work

properly.
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LAN SWITCH # 1
' LAN LAN
ACE#1 PC
Example of system
with 1 LAN switch
1
LAN
ACE#2
1
LAN
ACE#3
LAN SWITCH # 1 LAN SWITCH # 2
LAN
: LAN LAN
ACE #1 PC
]
LAN
ACE#2
Example of system
with multiple LAN @"”
switches =
LAN
ACE#3
1
LAN
ACE#4
1
LAN
ACE#5

Fig. 3-8 (Examples of connection to the PC)
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4. USE OF THE EQUIPMENT

This chapter describes the operator’s interfadbetouch screen display (optional code
26-WF31E20/7). If the machine is used with the PC, refer toittstruction manual of
the software.

WARNING:

All safety devices must be functional at all tifdamaged protective covers or devices
must be replaced immediately. When safety compgrametreplaced, the protective
devices are to be properly attached and tested femypulation of the safety devices
endangers the operating personnel.

WARNING:

Covers/doors can only be removed/opened by maintengeople, by using relevant
tools/keys. These tools and keys are for use bpteraance personnel only. Never leave
the tools and keys attached to the unit as thisenawnger operator safety.

After performing maintenance/repair, make sure dlatovers/doors are properly closed
and locked.

WARNING:

It is recommended that the operator perform theiipd maintenance actions before
each session of operations.

If the operator detects irregularities or damagesiiould immediately inform the
Maintenance department.

WARNING:

When operating with the unit attached to the mhites care must be taken as high
voltage is present in some parts of the unit @egtrical components). Avoid splashing
water on the live parts of the machine.
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4.1 Switching ON the equipment

Firstly, turn-on the machine by pushing the switchthe rear side, near the power cord
receptacle: the following screen appears on display

Fig. 4-1

Next screen appears af®@€CE EmSLogo. It is aSYSTEM MESSAGREo remind that
the USB memory stick, for storage data resultepisnserted or detected.

Fig. 4-2
Press th&NTER button to access th®lAIN MENU .

NOTE:
@ The touchscreen should be operated using the giydwided. Hitting the touchscreen

heavily may damage it. Never use a pen or a shggeioas damage to the equipment
may result. The warranty will be void if the scréelamaged due to improper use.
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4.2 MAIN MENU description

This section describes the distinct functions efttbuchscreen interface that is used to
control theACE EmSin stand-alone mode.

TheMAIN MENU is shown when the unit is switched-on and careb&med to by
closing other panels.

Test Run Calibration

o | (i)

Options @info

Fig. 4-3

From theMAIN MENU , four options can be selected:

 TEST RUN- to select logging intervals and test start/stopditions, zero readings
and run a test (see section 4.2.1);

e OPTIONS- to set the date and time and IP address ofrifigta change the display
language and to manage the USB memory stick (stiesd.2.2);

e« CALIBRATION - to perform the calibrations (see section 4.2.3);

*  @INFO - to view CONTROLS company information, firmwarersion, IP address
of oedometer, the relative Hydromatic IP addres$y(for CRS test) and subnet
mask, for PC connection (see section 4.2.4).

Next chapters provide details on each of the optioantioned above.
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42.1 TEST RUN description

| Select theTEST RUNicon from theMAIN MENU to openSELECT TYPE OF TEST
1l where is it possible to select among:

+ OEDOMETRIC CONSOLIDATION TEST(see section 4.2.1.1);

* UNCONFINED TEST (see section 4.2.1.2).

Fig. 4-4
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42.1.1 OEDOMETRIC CONSOLIDATION TEST

In theOEDOMETRIC CONSOLIDATION TEST, a soil specimen laterally restrained, is
subjected to several steps of axial pressure dintbleonsolidate for each of them.

Once theOEDOMETRIC CONSOLIDATION TESToption has been accessed, the
system shows the following screen.

Fig. 4-5

¥@8 This button is pressed to close the page and réduire previous screen (any
changes are saved automatically).

NOTE:
@ All the numbers/data of the following screens cartbanged by tapping the number and

entering a new value using tK&EYBOARD (refer to section 4.4 for more details on the
use of theKEYBOARD). All next buttons of this operator’s interfacetris blue when the
mode is selected.
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4.2.1.1.1 SPECIMEN DATA

The following screen refers to the first optionQEDOMETRIC CONSOLIDATION
TEST screen

7

Fig. 4-6

In this screen, it is possible to insert/change:

» SPECIMEN AREA (mm?2) insert value of the specimen area for the test;

 TOP CAP WEIGHT (g) insert the weight value of the loading cap of the
consolidation cell;

» PRELOAD (kPa) insert value of preload pressure;

» SAMPLE TYPE choose frongoft sample type odard sample type.

4.2.1.1.2 CONSOLIDATION TABLE
The following screen refers to the second optio®@BDOMETRIC CONSOLIDATION
TEST screen

01/10 Target R. T(min

L

01440 00. OC ] 00. 000 00010
01440 . O 00. 000 00010
01440 k 00. 000 00010
01440 & 00. 000 00010

00720 i 00. 000 00010

v ) —
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In this screen, tap on the left side of each cadatbn step (blue light on) and

insert/change:

* theTARGET pressurékPa or psi)that will be applied to the specimen;

* the relevanTIME (min) along which the consolidation step is maintaineuistant;

* theSWELLING (mmy}: i.e. thelimit of swelling; if this limit is exceeded the stgm
automatically stops the step and apply the neptsteonsolidation;

* the relevanTIME interval(min) to control the swelling (usually 1 min.);

* theTHRESHOLD and the relate@IME interval to stop skip automatically to the
next step of consolidation.

The values in the above table are for a sampl®wind dia. They are just an example.

NOTE:

When values in columrSWELL. andTHR are set t®, the relevant step will be
disabled.

&

NOTE:

The settlement threshold and the related timevaténdicate the rate of settlement vs.
time. If this rate of settlement is lower thanraitiset by the user (e.g. 0.01 mm for 100
min), the system automatically stops the step &t the next step.

&
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4.2.1.1.3 CONSOLIDATION LOGGING MODE

The following screen refers to the third optiofGEDOMETRIC CONSOLIDATION
TEST screen

(001,00 | Time (in)
(0100 ] {00r.00 |
000 50 001 50

‘( ‘( axis|[ l; ]06 IOEW{
Fig. 4-8

This screen is for setting the logging intervalsdata acquisition.
The logging mode is selected by tapping the buttothe left of the required option; the
button turns blue when selected. Only one optionbeaselected from the following:

* LINEAR MODE - to log readings (in min.) at constant intervég@ut the interval
(in min) in the cell on the right. For example:@m2.00 min to get readings at 2.0,
4.0, 6.0, 8.0 .... minutes.

«  POLYNOMIAL MODE - to log readings (in min.) with the formutax (r.n.f,
whereA is the value entered in the 1st (left) adjacelit Beis the value in the"®
second (right) cell and r.n. is the reading numberting from 1.

For example: withA = 0.25 &B = 2 the readings will be at 0.25, 1, 2.25, 4, 625
12.25, 16, ...... minutes, suitable for a BS1377 cddatibn stage;
« EXPONENTIAL MODE - to log readings (in min.) with the formutax B""),

whereA is the value entered in th& (left) adjacent cellB is the value in the"?
(right) cell and r.n. is the reading number, staytirom 1.

For example: wittkA = 0.05 &B = 1.5 the readings will be at 0.08, 0.11, 0.1250.
0.38,0.57,0.85, 1.28,1.92, ..... minutes;

» LOG. RAMP 00S/SEGC select this mode to change the number of readieg
second (i.e. 5 readings per second) for logging dating the ramps.

NOTE:
@ In addition to the reading of consolidation, theteyn also can record the measurements
of the transducers during the application of tep@f pressure. This option can be
disabled by tapping on the cell and insert “008/aso/alue of Log. Ramp. (Max is 10).
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TheX-AXIS SCALE button is for setting the maximum scale of the x axishef graph.
The scale can be changed by tapping on the teiktlhmtrequired value is shown: the
options are: 1 min, 5 mins, 15 mins, 30 mins, 1rh6unours and 24 hours.

[ a—— [min]O1 |

If you select X-axis[min]01”, you can change the time scale with KIEYBOARD.

Once all parameters for the test have been entplreshn to return to the
OEDOMETRIC CONSOLIDATION TESTscreen.

Fig. 4-9

Finally, pressCONFIRM button in OEDOMETRIC CONSOLIDATION TESTscreen
to open the following screen and start the test.

» & €09

Displacement

STOP J

. 1 O I e . (A
START | PARAMETERS I FILE NAME l SKIP

Fig. 4-10
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The following buttons are available at the bottdithe screen before logging is started:

* START- for starting data logging;

* PARAMETERS- for opening th©EDOMETRIC CONSOLIDATION TEST
screenwhere the data logging intervals can be managed,;

 FILENAME - for entering a filename for the logged data;

Data will only be saved if a USB memory stick iagded into the unit. Data are stored in
a tab-separated .txt file. The filename can beoupcharacters long and must not contain
any spaces.

@ NOTE:

»  SKIP - for skipping a step of consolidation.

The following buttons are available on the rightla# screen for controlling the stepping
motor before test is started:
. DOUBLE / SINGLE ARROWS- to drive manually the motor;

» HOME - for returning to home position and for positimihe vertical frame
completely upwards;

STOP-to stop the homing movement;

There is also ZEST INFO box — to display the condition of the system (typegsta
speed, etc.).

For each channel, the following information arepiiged on the left of the screen:

Ref. | Description

1 | Live transducer reading

The decimal places and measurement units are #e@ALIBRATION screen
When the reading is within the upper and lowertnoiuring logging, the background of the
cell is green; if the reading goes out of this matige background turns red.

Before starting the test/logging, tap on the regdmnopen th€€ HANNEL SETTINGS
screenwhere the limits are set.

2 | Name of transducer
For viewing the name of the relative transdutead or Displacement

3 | ZERObutton, for zero/unzero setting the live readings oftth@sducers.
This button is only available before data loggitayts. If a zero offset is applied, the
transducers readings will be relative to this dffse

4 | H20 button, for zero/unzero setting the live readings oftth@sducers, immediately after
placing the water in the consolidation cell for gveelling.

This button is only available before data loggitayts. If a zero offset is applied, the
transducers readings will be relative to this dffse

5 | Bar and threshold
During swelling and consolidation readings, thesetoloured bar that grows up till a certain
threshold value placed on the right side.
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4.2.1.2

UNCONFINED TEST

In theUNCONFINED TEST, a soil specimen is subjected to a unique steyxiaf
pressure and left to consolidate.

Once thdJNCONFINED TEST option has been accessed, the system shows the
following screen.

Fig. 4-13

Y8 This button is pressed to close the page and réduire previous screen (any
changes are saved automatically).

NOTE:
All the numbers/data of the following screens carcbanged by tapping the number and

entering a new value using tK&EYBOARD (refer to section 4.4 for more details on the
use of theKEYBOARD). All next buttons of this operator’s interfacetrts blue when the
mode is selected.

22/01/2018
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4.2.1.2.1 SPECIMEN DATA
The following screen refers to the first optionWICONFINED TEST screen

ACE

Fig. 4-14

In this screen, it is possible to insert/change:

e SPECIMEN HEIGHT (mm): insert value of the specimen height for the test;
« TOP CAP WEIGHT (g) insert the weight value of the loading cap;

« SAMPLE TYPE choose frongoft sample type oHard sample type.

4.2.1.2.2 TEST PARAMETERS
The following screen refers to the second optiobdCONFINED TEST screen

Fig. 4-15
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In this screen, the operator can choose betweetypes of speed settings, by tapping on
the left side of each options (blue light on) amskirt/change:

» the COMPR. SPEED(mm/min). insert the standard speed in mm/min;

» theSTRAIN RATE (%): insert the strain rate in %;

Below, it is possible to choose tB&ID CONDITIONS of theUNCONFINED TEST by

tapping on the left side of each options (bluetlig) and insert/change:

* theMAXIMUM TIME (min) : duration in minutes of the step of consolidation;

» theSTRAIN (mm or %) amount of strain to reach, in mm if the operatowoses the
COMPR. SPEEDor in % if the operator chooses t8€RAIN RATE;

» thePEAK SENSITIVITY (N): amount of force in N, to reach before the failure

The values in the previous screen are just an ebeamp

22/01/2018
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4.2.1.2.3 TEST LOGGING MODE

The following screen refers to the third optiodlMCONFINED TEST screen

=~

001 00 001 00
001. 00 001. 00

This screen is for setting the logging intervalsdata acquisition.
The logging mode is selected by tapping the butitothe left of the required option; the
button turns blue when selected. Only one optiontEaselected from the following:

LINEAR MODE - to log readings (in min.) at constant intervatgut the interval
(in min) in the cell on the right. For example: emn2.00 min to get readings at 2.0,
4.0, 6.0, 8.0 .... minutes.

POLYNOMIAL MODE - to log readings (in min.) with the formutax (r.n.f,
whereA is the value entered in the 1st (left) adjacelit Beis the value in the"?
second (right) cell and r.n. is the reading numbiarting from 1.

For example: wittA = 0.25 &B = 2 the readings will be at 0.25, 1, 2.25, 4, 695
12.25, 16, ...... minutes, suitable for a BS1377 cadatibn stage;
EXPONENTIAL MODE - to log readings (in min.) with the formutax B™"),
whereA is the value entered in th& (left) adjacent cellB is the value in the"®
(right) cell and r.n. is the reading number, staytirom 1.

For example: wittA = 0.05 &B = 1.5 the readings will be at 0.08, 0.11, 0.1250.
0.38, 0.57,0.85, 1.28, 1.92, ..... minutes;

TheX-AXIS SCALE button is for setting the maximum scale of the x axishef graph.
The scale can be changed by tapping on the teiktlhmtrequired value is shown: the
options are: 1 min, 5 mins, 15 mins, 30 mins, 1rh6uours and 24 hours.

\ axis [mln]()l

If you select X-axis[min]01”, you can change the time scale with KiEYBOARD.
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Once all parameters for the test have been enmresn to return to the
UNCONFINED TEST screen

Fig. 4-17

Finally, pressCONFIRM button in UNCONFINED TEST screen to open the
following screen and start the test.

@

HOME ]

e i O RO RORONCHCROI N I e e s e (e
START l PARAMETERS | FILE NAME I SKIP ]

Fig. 4-18

22/01/2018
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The following buttons are available at the bottdrthe screen before logging is started:

»  START- for starting data logging;

e PARAMETERS- for opening th&JNCONFINED TEST screenwhere the data
logging intervals can be managed;

« FILENAME - for entering a filename for the logged data;

NOTE:
@ Data will only be saved if a USB memory stick iagdied into the unit. Data are stored in

any spaces.

»  SKIP - for skipping a step of consolidation.
The following buttons are available on the rightld screen for controlling the stepping
motor before test is started:

e DOUBLE / SINGLE ARROWS- to drive manually the motor;

« HOME - for returning to home position and for positimypthe vertical frame
completely upwards;

*  STOP-to stop the homing movement;

There is also ZEST INFO box — to display the condition of the system (typegsta
speed, etc.).

For each channel, the following information areptiiged on the left of the screen:

Ref.

Description

Live transducer reading

The decimal places and measurement units are et @ALIBRATION screen
When the reading is within the upper and lowertnoiuring logging, the background of the
cell is green; if the reading goes out of this etige background turns red.

Before starting the test/logging, tap on the regudinopen th&€HANNEL SETTINGS
screenwhere the limits are set.

Name of transducer
For viewing the name of the relative transdutead, Displacemenir Speed

ZERO button, for zero/unzero setting the live readings oftth@sducers.
This button is only available before data loggitayts. If a zero offset is applied, the
transducers readings will be relative to this dffse

26-WF31E2(Rev. 1 EN 49 22/01/2018
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Tap on theSpeedeading to change the speed of tikCONFINED TEST.
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4.2.2 OPTIONS description

Selecting th@©OPTIONSicon from theMAIN MENU opens théOPTIONS MENU. The
@ following settings can be managed from this menu.

Date/Tine Language

UNITS
OF
MeASURE

X
IP Address Units USB Memory

Fig. 4-21

« DATE/TIME - for changing the time and the date of the uitisrnal clock.

Fig. 4-22
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» LANGUAGE - for changing the display language.

Fig. 4-23

» |P ADDRESS- for changing the unit's IP address and Hydromiiaddress (this
last IP is only for CRS test). The subnet mashisgs: 255.255.255.0.

L IP Address . 8. 000. 100

IP Hydromatic |

Fig. 4-24
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*  UNITS - for changing unit of measuredetric (mm, N, kPa) or Imperial (in, Ibf,
PSI).

Fig. 4-25

After this screen, 8YSTEM MESSAGEappears asking to confirm measurement units.

Fig. 4-26
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USB MEMORY - for selecting what action to be taken if no USBmory stick is

found, and for managing the contents of the USB argrstick.

52 File(s), 191935774
6 Dir(s) e
3445492K bytes fre:

Fig. 427

When you press the delete buttol®¥6STEM MESSAGEappears to ask
confirmation before deleting data from the memory.

Fig. 4-28
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A further confirmation is requested to the operdiefiore deleting all data.

Fig. 4-29
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4.2.3 CALIBRATION description

MENU. From this screen, calibrations can be viewedeofopmed for each of the unit’s
four channels (by selecting the appropriate chanaelber button).
Also, aMANUAL MODE that allow you to insert all calibration parameteranually.

H Selecting theCALIBRATION icon from theMAIN MENU opens theCALIBRATION

NOTE:
@ A password 00107 is required to edit the calibration data.
Channel Calibration
Manual Mode
Fig. 4-30
WARNING:

The calibration of th@6-WF31E20ACE EmS can only be performed by authorized
CONTROLS technical personnel. CONTROLS will notledd responsible for damages
to the equipment due to the unauthorized execuatidhe procedures here after

described.
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4231 Calibration screen

This screen is for viewing and performing a calilaraon the transducer connected to the
selected channel.

To view the screen, select the appropriate chamunmeber button from the

CALIBRATION MENU.

The selected channel number is shown infii&E BAR.

00. 10000 mm/min
 START | HOME |

Ref . Diwv.

ooooO0OD.
0001750.
0003500.
0000O0O0D.
0000000
0000000,
000000D.
o0000DO.

0001001
0023705
0046444
poooooo
0000000
0000000
0000000
0000000

Fig. 4-31

e o008 0B 0

To edit the data, you must select BRIT button and enter the passcod®101 with
the KEYBOARD. This prevents data being changed accidentally.
Now, the following screen appeatrs.

3
|

% YE |

00. 10000 mm/min
'sTART) | HOME |

Ref . Div.
0000000. 0001001
0001750. 0023705
0046444
oooo00D
00000DDD
oooooO0O0
0000000
opoooooo

0p0o03soo.
ooooooo0.
000DO0DD.
oooooO0oD.
ooo00O0D.
ooopooo.

EEEEEECON

2000008008
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The following buttons are available at the bottdithe screen:

EDIT - for unlocking the sheet for editing;

SAVE - this is shown after the sheet has been unloftkeediting and is for saving
any changes made to the data;

RESET - this is shown after the sheet has been unloftkeediting and is for
clearing the data from tH@ALIBRATION TABLE . A message asks for
confirmation;

ACQUI —select with a red mark, a line in the third coluofirthe table. Change
manually the Ref. in the first column and aftearsthe calibration. Now, during the
calibration pres&\CQUI for the acquisition of the Div. value, in the sedaolumn.

The table contains data for up to eight calibrapomts. The first (left) column is
for entering the reference values, the readingsefeference equipment (e.g.
micrometer, gauge blocks, pressure gauge), in me@asumt units. The values in this
column can be changed by tapping the cell andiegtarnew value using the
KEYBOARD. The second (middle) column displays the readingjvisions (bits)
that corresponds to the reference reading. Thegag®ired by tapping the icon in
the corresponding row of the third (right) column.

If the operator resets the machine, the valuegfitélom the calibration file) must be
entered manually.

During calibration, a colour bar graph appears shguhe actual range between
Min and Max.

Transducer details

These fields are for entering the following infotioa about the transducer:

ID - a name for the transduc&©OAD, DISPLACEMENT, PRESSUREand
HYDRO PRESSUREKthe last 2 used only iMANUAL MODE for generic
pressure transducers);

F. SCALE - the full scale/capacity of the transducer;
UNIT - the measurement units that the transducer isngad

DP - the number of decimal places for displaying ta@$ducer readings (on all
screens).

NOTE:

The values can be changed by tapping the fieldeateting a new value using the
KEYBOARD.

22/01/2018
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4.2.3.1.2 Machine controller in calibration

4.2.3.1.3

A. Hold buttons to perform manual approach upwardsoamwards;

B. Set the required speed;

C. PressSTARTto move the platen upward at the set speed; firagain STOP) to
stop the movement;

D. HOME: Press to go to home position (downward).

Reading

The two cells display the live reading in divisiqiéts) and in measurement units. The
ZERO button is for zero-setting the reading in measuremertsuni

98 This button is pressed to close the page andréduhe previous screen (any
changes are saved automatically).

The table below shows the hardware settings foesointhe transducers most commonly
supplied by CONTROLS:

CH | Transducer Capacity | Sensitivity | Input level | Voltage

type excitation
LOW
1 Load Cell 20 kN 2 mV/IV (20 mV) 9V
2 Displacement HIGH
transducer 10 mm 1000 mV/V| (10 V) 10V

Table 4-1
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4232 Manual Mode

This option is used to control the motor of the hiae without data logging and to set the
PID parameters.
Press Manual Mode from tl@ALIBRATION MENU. The following screen appears:

i >0 € 9
ZERO £

00. 10000 mm/min |

g | ® ® #Hong

IEI.!O |

Displacement

ZEROJ

Fig. 4-34

NOTE:
@ Only in MANUAL MODE is possible to calibraltRESSUREchannel antHYDRO
PRESSUREchannel for generic transducers.

USE AKEY TO
UNLOCK AND
CALIBRATE
MANUALLY THE
MACHINE

Fig. 4-35
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PressPLAY button and afterMIN - MAX bar become yellow.

_
[ B |

Nk,
([

4

FEro ¥ i
00. 10000 mm/min
|

® ® womy

P& €

00. 10000 mm/min
|

® ® womy

Fig. 4-37

WARNING:

PID button is reserved to CONTROLS technical personnel. Dagu®ess this function
unless specifically authorized by CONTROLS Techinpgasonnel. CONTROLS will not
be held responsible for damages to the equipmentalthe unauthorized access of this
function.
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4.2.4

INFO description

INFO

Testing Equipment
for the construction industry

CONTROLS - VYia D'Acguisto 2
20060 Liscate (Milano) Italy
Tel ., +392921841, Fax +392982103333

http:\\www.controls-group.com

FW release: 1.23 - November 2017

Mas k P s By
IP Address 192. 168.0. 100
IP Hydromatic 192.168.0.30

Touch screen to continue

Fig. 4-38

From theMAIN MENU select the®INFO icon to display a screen showing
CONTROLS company information, firmware version nembP address and subnet
mask for PC connection.

22/01/2018
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4.3 TITLE BAR description

TheTITLE BAR runs along the top of each screen and contains:

»  The screen title or, during logging, the status tstifile name, if applicable;

e The date and time according to the unit’s inteahatk (this can be set in the
OPTIONS);

. This icon is displayed if the unit has detect&dSB memory stick connected,

. This icon is displayed when the unit is connetted PC via a LAN cable.
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4.4 KEYBOARD description

This screen automatically appears whenever sontettdads to be typed in. If the field is
a text entry, the screen automatically displaygveerty’ KEYBOARD,; if a number is
required, a numericdEYBOARD s displayed. Some of the keys are explained below

e

- O
l SPAC_E,_ ok[EsC’ @

Fig. 4-40
Ref. | Description
1 CURSORbuttons (for moving the cursor horizontally)
2 BACKSPACEKkey (for deleting characters)
3 ESCkey (cancels the entry and closes the screen)
4 OK key (accepts the entry and closes the screen)
5 MODE key for switching between alphabet mode and nwaknode
6 SHIFT key (for typing in capital letters)
NOTE:
@ The filename must not contain any spaces, onlgrietind number can be entered as file
name.
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4.5

45.1

Carry out a test

Preparing the consolidation cell

The ACE EmS can accept all CONTROLS consolidation cells tdqren either standard

or permeability tests.

See table below for codes and specifications:

Specimen Specimen area Cell dimension Weight
Model Dia. x height P Dia. x height K 9
mm e mm 9
26-WF0320 50.47x20 20 139x74 1.3
26-WF0321 63.50x20 31.67 139x74 1.3
26-WF0325 71.40x20 40 139x74 1.3
26-WF0326 75x20 44.16 139x74 1.3
26-WF0335 112.8x25 100 200x74 3

Here below the instruction to assemble the conatitid cell (refer to next drawing for
cross-reference between steps and parts to be lassgm

1. Place the cell body on a bench and check that lpaeus disk is clean and firmly
inserted;

2. Place the adapter (needed only for consolidatitia cedes WF0320 and WF0321);
3. Place correct-sized filter paper on the porous;disk

4. Place cutting ring with sample, edge up on theffittaper;

5. Place a second filter paper on the top of the saympl

6. Place clean upper porous disk on the filter paper;

7. Put top plate in position;

8. Rotate to align screw holes in top and bottom glatesert the 3 long screws to hold
cell assembly together;

9. Place top cap in hole in top plate.

A\

WARNING:

When operating with the unit attached to the mlires care must be taken as high
voltage is present in some parts of the unit @egtrical components). Avoid splashing
water on the live parts of the machine.
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Lower porous disk
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452 Run the test

Here below the description of the sequence of dipersto run a test. The present
chapter only provides the main instructions androamds necessary to run the test:

1. On the consolidation cell previously prepared (depter 4.5.1) replace one of the 3
screws with the one supplied with tAEE EmS, equipped with small adjustable
reference plate for the displacement transducer;

Fig. 4-42

S — —————

Fig. 4-43
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Fig. 4-44

2. Place the consolidation cell on the table of AGE EmS unit;

The displacement transducer can be left mounteélemachine (see chapter 3.5); just
make sure not to damage the transducer stem wisiialling the consolidation cell on the
plate.

@ NOTE:
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3. Rotate the loadcell assembly in order to bringdisplacement transducer stem over
the knob with the small adjustable reference plate;

Fig. 4-46
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4. Adjust the height of the loadcell assembly by agtin the two knurled lock nuts;
the aim is to bring the rod of the loadcell at stalice of Lmm approx. from the top
cap of the consolidation cell:

» To lower the loadcell assembly, unscrew the upperlkd lock nut by turning it

counter-clockwise;

» Push down the loadcell assembly (the threaded shgfiring loaded) until
getting the required gap between the rod of thédethand the top cap of the
consolidation cell;

» Turn the lower knurled lock nut counter-clockwisdik the whole loadcell assy;

1mm gap approx.

@ NOTE:

Be careful not to damage the stem of the displanetm@nsducer while performing these
actions.
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5. Position the displacement transducer in orderitheftits stem sets at approx. 1mm
from the plate of the adjustable consolidation setew (loosen the grub screw of
the displacement transducer holder to adjust itghile

1mm gap approx.

Fig. 4-48

6. With the ACE EmS unit turned-on and the display on, tRe&AIN MENU screen
appears;

7. Choose betweenOEDOMETER TEST or UNCONFINED TEST (for
UNCONFINED TEST don't use the consolidation cell but the relatieeessories);

WARNING:

At the start of the preload phase, the loadingobthe loadcell will suddenly come in

touch with of the top cap of the consolidation ckktep hands/fingers away from the area
to avoid pinching (residual risk).

Area with
residual risk
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8. Manually compress the displacement transducer of lapprox. and zero its
reading;

9. Set all parameters before starting the test;

10. The following figures show: Oedometric Consolidatiest screen and Unconfined
test screen;

11. Press th&TART button;

» @€ @9

STOP J HOMEJ

Displacement

@9

HOME J

X
| START l PARAMETERS l FILE NAME I SKIP l

Fig. 4-51 (Unconfined test screen)

22/01/2018 72 26-WF31E20 Rev.1 EN



Manuale di Istruzioni ACE EmS w- w’kehﬂm Fﬂmﬂ‘e
Instruction Manual ACE EmS

The GRAPH screenon the display shows the data and the graph deteurrently
running; it is possible to review different pages.

Ticking the desired format of the X axis scale kethe graph, it is possible to select
amongLINEAR, LOGARITMIC andSQUAREscale.

NOTE:
@j After the test, the total time may not correspamthe sum of all partial times, this slight
discrepancy is due to the truncation approximatibthe measured times.

Press th&KIP button in case you want to proceed with the next steprieethe set
time of the present step is elapsed.

You can also modify existing steps not yet cardgatland/or add new steps to the
existing ones by pressing the button;

12. At the end of the running test the load set intol#st step of the sequence will be
maintained;

13. At the end of the last step, press H@ME button to unload the loadcell (the unit
will home the platen with the consolidation cell);

WARNING:

After pressing th&lOME button at the end of the test, the loading plate of #dooneter
will suddenly move down towards the upper surfatehe case of the unit. Keep
hands/fingers away from the area to avoid pinckiagidual risk).

Area with
residual risk

e

14. Elaborate the data acquired.
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4.6 Turning OFF the ACE EmS units

To turn-off theACE EmS unit(s):

1. Make sure that the test has been completed andextdphome position of the platen
with the consolidation cell);

WARNING:

After pressing th&éiOME button at the end of the test, the loading plate of #dometer
will suddenly move down towards the upper surfatehe case of the unit. Keep
hands/fingers away from the area to avoid pinckiegidual risk).

2. TheACE EmS unit can now be turned OFF via its mains switchlanrear panel;

3. Repeat the above procedure forABE EmS units of the system.
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4.7 Removal of the sample and cleaning

To remove the sample and clean all parts of theaatation cell (refer to next drawing):
1. Undo the 3 knurled screws of the consolidation; cell
2. Remove the top cap;

3. Remove the top plate;
4. Remove the upper porous disk and clean it by kpilinvater;
5. Remove and discard the upper filter paper;

6. Remove the cutting ring with sample, weight it g@od in an oven to dry it as
required by the Standards;

7. Remove and discard the lower filter paper;
8. Remove the adapter;
9. Remove the lower porous disk and clean it by bgiimwater;

10. Clean all parts from residual of the sample by gisiater.
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S. MAINTENANCE

As with all electrical equipment, this unit mustumeed correctly and maintenance and
inspections must be performed at regular inten&leh precautions will guarantee the
safe and efficient functioning of the equipment.

Periodic maintenance consists of inspections madetty by the test operator and/or by
the authorized service personnel.

Maintenance to the equipment is responsibilityhef purchaser and must be performed as
stated by this chapter.

Failing to perform the recommended maintenancem@€mr maintenance performed by
unauthorized people can void the warranty.

WARNING:

Failing to perform the recommended maintenancem@€r maintenance performed by
unauthorized people can void the warranty.

CONTROLS will not be responsible for maintenance service actions performed by
unauthorized people.

WARNING:
Before opening/removing the covers, disconnechthins supply to the device and wait
at least 5 minutes.

WARNING:

All safety devices must be functional at all tinllamaged protective covers or devices
must be replaced immediately. When safety compsnarg replaced, the protective
devices are to be properly attached and tested. mayipulation of the safety devices
endangers the operating personnel.

WARNING:

Covers/doors can only be removed/opened by maintengeople, by using relevant
tools/keys. These tools and keys are for the useairitenance people only. Never leave
them attached to the unit as this may endangentpesafety.

After performing maintenance/repair, make sure dlatovers/doors are properly closed
and locked.

WARNING:

For continued fire protection, replace fuses wéme type and rating. Also, in case of
failure, components may only be replaced by ushigjral spare parts. It is in the
responsibility of the purchaser to ensure thatgievention policies are properly
implemented according to the CE provisions.
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5.1 Operator’s preventive maintenance

The inspections made directly by the operator lzeddllowing:

Action Who When
Check to ensure that there is no | Operator Before every working sessign
external damage to the equipment,
which could jeopardise the safety|of
use.
Cleaning of the consolidation cell| Operator At the end of each test
(see chapter 4.7).
General inspection. Operator Weekly
Check status and functioning of th®perator Weekly
operator's command and command
lights.
Check that all label and rating Operator Weekly
plates are intact and properly
attached.

22/01/2018 78 26-WF31E20 Rev.1 EN



ey

Manuale di Istruzioni ACE EmS Wykeham Farrance
Instruction Manual ACE EmS
5.2 Authorized service engineer maintenance actions

In addition to the maintenance actions performethbyoperator, the performance of the
equipment is checked and, if necessary correctgthglthe maintenance activities
performed by the authorized service engineer, to@ance with the indications

provided in the present manual.
The following table lists the maintenance actiond the relevant timing:

Action

Who

When

Status of the internal and externa
cables wear and tear and fastenirn

Authorized service
gngineer

Yearly

Grounding of all the accessible
conductive parts.

Authorized servicd
engineer

Yearly

Checking of the displacement
transducers and load cells

calibration (see chapter 4.2.3).

Authorized service
engineer

Yearly or according to the
guality procedures of the

laboratory
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6. DIAGNOSTICS & TROUBLESHOOTING

The present chapter provides information on thgrdiatic programs present in the
system and on the troubleshooting of the most campnoblems.

Depending on the problem encountered, the troubtesty is carried out by dividing the
system into functional blocks.

WARNING:

Before opening/removing the covers, disconnecthihms supply to the device and wait
at least 5 minutes.

WARNING:

Covers/doors can only be removed/opened by maintengeople, by using relevant
tools/buttons. These tools and buttons are fouieeof maintenance people only. Never
leave them attached to the unit as this may endaprator safety. After performing
maintenance/repair, make sure that all covers/dam@arproperly closed and locked.

WARNING:

All safety devices must be functional at all timBsmaged protective covers or devices
must be replaced immediately. When safety compsenant replaced, the protective
devices are to be properly attached and tested.mamyipulation of the safety devices
endangers the operating personnel.

WARNING:

Refer to qualified service organization authoribgdCONTROLS to carry out the service
maintenance actions described in the chapter “Distimand Troubleshooting”.
CONTROLS has not to be held responsible for damsm#ee equipment and/or injuries
to personnel in case the above is not strictlyofedd.
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6.1 By-passing overtravel microswitch

The unit is equipped with 2 overtravel microswitshe limit the upper and lower range
of travel of the jack. This to prevent damage®rmechanical parts.

In case any of the 2 microswitches is triggeredijlitcut power to the motor of the
vertical travel thus preventing further movemeifiitsrecover manual working condition,
hold RESET black button for 5 seconds and in the meantimeedrianually the motor
upward or downward with theOUBLE / SINGLE ARROWSbhuttons on the display.

Fig. 6-2

I RESET button I
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Notes:
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Notes:
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