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LOOKING BACK PUMP EQUIPMENT

Hand lever press, up to 400 bar!

Visually checked by the employee with a pressure gauge.

Volume by refilling.

One-component application.




LOOKING BACK PUMP EQUIPMENT

Electric diaphragm pump.

Visually checked by the employee with a pressure gauge.

Volume by scale at the hopper.

One-component application.




LOOKING BACK PUMP EQUIPMENT

e Air operated piston pump

* Visually checked by the employee with a pressure gauge

and/or the inlet pressure
* Volume by scale at the hopper.

* One-component application.




STATE OF THE ART

e Air operated piston pump,

two-componend application

 Air operated piston pump,

one-componend application




STATE OF THE ART

* Flow sensors recording the volume.
* Pressure sensor on the mixing head or at the pump

e A proportional valve controls the pressure.




STATE OF THE ART
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* Documentation of:

e Material consumption for each injection point
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STATE OF THE ART

o (2
» Safety shutdown:

* Reaching a maximum amount of injection material
* Reaching a maximum amount
ECE T YA * Wrong mixing ration (2-C application)
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* Pressure maintenance function over time and/or volume
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ENSURE THE QUALITY AND KEEP
TRACK OF THE INJECTIONS PROCESSES

* Automated upload of injection processes to the data

management system/web-platform

e Al supported quality checks and data analysis

e Visualization of the injection processes and progress
* Real-time key performance indicators (KPI)
 Complete, continuous documentation

* Export to BIM/ERP-Systems
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IP1 : (x2) inj. points

1P2 : (x4) inj. points

1100

IP11 2 X2 inj. points
IPQ : x2 inj. points
IP10 : X2 inj. points

IP12: x4 inj. points
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material leckage

no
yes

keep up injecting until
a stop-criteria

survace
neighboring
injection point

start with the neighboring
injection point

a

without any break

survace leaking procedure

(to be developed)

Continue injecting, collecting the spill until the material is bubble-
free and free of contaminants. Close the injection point, keep on
injecting until a stop-criteria and close the current injection point.
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SUMMARY

The injection is not a black box or mumbo jumbo.

Transparency for everyone involved.

The future of injection is digital.

The data are available over a long period of time for further maintenance plan of the
building .

The quality of the injection gets better.

Clear start and stop criteria and parameters can be preset.
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Data to Information
- why Data alone won't save the Day
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Data in various Systems
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Breaking Barriers
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Where to start?




Data Management
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Data Verification and Validation

® Automated verification of data o = o e e e e e e e
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Construction Process Management

GEA 2/P1

® Automatedprocess ] ]

proposal ~ i
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® Documentationof .
construction processes J]

® [dentification and
verification of potentials
for optimization




Visualization and Communication

® Automated, interactive
Visualizations

® Better understanding of the
construction process and
pProgress

® [dentification of problems

® Decision basis
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Management Information

@ Injektionsmengen I C /A @ Baufortschritt @ Wertschipfung @ Monitoring
Fertigstellungsgrad Produktivitat Vergleichszeitpunkt:
Gesamtvolumen [I]
Achse D
Arbeitsprozess: Injektionen Arbeitsprozess: Injektionen -

Arbeitsprozess: Injektionen
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® Calculation of bill of quantitie| o oss 18% 799,
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5 . Az
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@ KPIs Injektion I 2 " T 3w @ a2

@ Materialverbrauch ~ = &8 HELBERE

KPI

® No additional effort
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DOLOMIX 0,9: 186354 1 Beaufschlagungen/Bohrmeter: m
M Bohrlange/AT/Maschine
Materialien: Beaufschlagungen/injektionsstelle: 135
Water: 88.2731 Beaufschlagungen/Stunde: 2.82/h
;
DOLOmix DO5: 98.0811t . Wetter & 4 Injektionszeit pro Bohrloch: 0h
gezeigte Grofle . Masse Netto- / Brutto-Injektionszeit: 1
Herne Netto-Injektionszeit pro Bohrloch: 0h
Einheit der Masse o 1 7 OC
- Verpressmenge/Beaufschlagung: 88441
fi 161018 °C
Seit Beginn fir rom o Ve fschl
overcast clouds ‘'erpressmenge/Beaufschlagung ol
. Eno .
Arbeitsprozess: Injektionen LUftfeuChhgke‘t 62% Al: Bohrlange/AT/Maschine: 71.253 m/d
a2 00
Seit Beginn fiir SeitBeginn fur:
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U2 17-21 Vienna

—37.850 m? Compensation Grouting

Einflussflachen

(O Geplant/gebohrt
<5001

O > 5001
O >2500 |
@ > 5000 |

o0 900000

Manschetten

Geplant

Noch nicht gebohrt
Beaufschlagt
<=1001

<=4001

<=9001

<=1600 |

>1600 |

Nicht Verwendbar

17-R-031-025

Beaufschlagungen 4

Gesamtvolumen 82.401

Gesamtvolumen Kontakt 82.401

Gesamtvolumen Hebung
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U2 17-21 Vienna
—37.850 m? Compensation Grouting

Y,

"y \ o

M 17-sw-189
Verpressmenge 791.301
Flache 18.280 m?

' Einflussflachen Manschetten
(O Geplant/gebohrt Geplant
() <5001 (O Noch nicht gebohrt
O »s001 @ Beaufschlagt
O >25001 @ =00l
@ >so000! @ <=4001
. <=9001
<= 1600 |
. >1600 |
e @ Nicht Verwendbar
D‘§
/4
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It 1s not the strongest who survives,
nor the most intelligent. It is the one
that is the most adaptable to change.*

Leon C Megginson following C Darwin
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