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TSU — Truck Sensor Unit

Measurements: 40 X 41




+
TSU mounted on a drum directly




TSU mounted on a drum’s hatch
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The sensor inside the mixer




Brackets (bullt by the customer) ‘I




TCU — Truck Control Unit

Measurement: 35X 16 X 9
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How does it look:
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SMU — SensoCrete Mobile Unit ‘I

Measurements:



_|_
User Interface Screen




TSU

How does it work?

The TSU is working on the same
principals as a flow meter, only inverted:
the electronic parts are inside the shell.
For that reason, we can only measure
the characteristics of the concrete as
long as it behaves like fluid; meaning:
over 4CM slump.



TSU Measured Values

Slump - accuracy of +/- 1 CM
Quality of the mix

Indication of segregation
Uniformity

Volume — accuracy of +/- 0.2 M3
Temperature

Added Water/Admixture
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Slump

The data captured by the sensor is analyzed by the system and
displayed on the TCU, SMU and the WEB. Preliminary steps are
required in order to achieve accurate slump, and here they are:

1. Classify mix types — groups of mix design that behave the same
way —give to SensoCrete

2. Calibration: slump calibration is done per mix type. The calibration
is as follows: four (4) loads of each mix type should provide the
following cone tests:

2.1 Before leaving the plant

2.2 Before adding water

2.3 After adding water

The sensor needs between 4-5 revolutions at a low (1-4) and steady
RPM in order to have valid data



ticket # 426

#

10

11

12
13
14

15
16

Date+time

5/17/2010 12:33:35 PM

5/17/2010 12:33:58 PM

5/17/2010 12:34:55 PM

5/17/2010 12:36:11 PM
5/17/2010 12:38:02 PM
5/17/2010 12:44:25 PM

5/17/2010 12:50:23 PM

5/17/2010 12:52:23 PM
5/17/2010 12:52:40 PM
5/17/2010 1:07:08 PM

5/17/2010 1:07:16 PM

5/17/2010 1:07:23 PM
5/17/2010 1:07:37 PM
5/17/2010 1:14:41 PM

5/17/2010 1:15:48 PM
5/17/2010 1:16:15 PM

Slump

80
64
62

72
71

122
123
132

108
139

Temp.

21
21

22
23
24

24

24
25
26

26

26
26

26
26

Qty

3.98
3.75

3.77

3.75

4.3

3.22

3.22

3.17

Added Water Source
0 3
0 2
0 2
0 2
0 2
0 2
0 3
0 2
0 2

82.4 2
0 2
0 2
0 2

7.6 2
7.6 2
7.6 2
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The three different measurements type
for the quality of the concrete

Quality of the mix: represent consistency in reading results

Indication of segregation: presented by the difference in slump
between the three invisible parts of the concrete

Uniformity: micro measurement of the slump
A good concrete will have good results for all of the above

The above are measured by our TSU and the information is
displayed only on the on-board computer and our web site, not
on our TCU



. Quality of the Mix
~

Truck Sensor Unit

The quality of the mix measures the whole concrete; slice by
slice, one result per revolution. Our analysis is defined by the
consistency of the previous valid slump measurement.



N

Time

12:40:37 PM

12:40:58 PM

112:56:54 PM

212:58:11 PM

312:58:31 PM

412:59:12 PM

51:01:36 PM

61:01:51 PM

71:02:05 PM

81:02:39 PM

91:03:00 PM

01:03:20 PM

#
REV

99
100

148

152

153

155

175

176

177

179

180

181

SLUMP
(cm)

6.3

7.6
7.4
7.6
7.5
7.6

7.6

Measured

QTY

4.6
3.1

3.6
3.7
3.7
3.6
6.4
6.4
4.5

4.5

4.8

Mix
Quality

97
97
97

97

Unifomity

90
53

55
59
51
63
80
73
97
78
73

58

Diff.
entry

-0.4
-6.3

Diff.
exit

0.2
-6.3

0.4

RPM

2.9

3.2

3.2

3.2

2.9

4.2

4.2

4.2

3.4

3.1




Indication for Segregation

CONCRETE

J

The sensor measures the slump of each part in every
Revolution. When the difference in the slump is
small, It indicates that it is unlikely that there is
segregation in this load.



REV SLUMP Measured Measure Diff Diff

# Time # (cm) QTY Quality Uniformity Entry Exit

1 12:40:37 PM 99 7 4.6 0 90 -0.4 0.2 3

2 12:40:58 PM 100 6.3 3.1 0 53 -6.3 -6.3 2.9
11  12:56:54 PM 148 0 3.6 0 55 0 0 3.2
12 12:58:11 PM 152 0 3.7 0 59 0 0 3.2
13 12:58:31 PM 153 0 3.7 0 51 0 0 3.2
14  12:59:12 PM 155 0 3.6 0 63 0 0 2.9
15  1:01:36 PM 175 7.6 6.4 0 80 -0.3 -0.1 4.2
16  1:01:51 PM 176 7.4 6.4 0 73 0 0 4.2
17 1:02:05 PM 177 7.6 4.5 97 97 -0.7 0.4 4.2
18  1:02:39 PM 179 7.5 4.5 97 78 -0.2 0 3.4
19  1:03:00 PM 180 7.6 5 97 73 -0.2 -0.2 3.1

20 1:.03:20 PM 181 7.6 4.8 97 58 -0.6 0 3



+ . .
Uniformity

This Is our micro-measurement:

We measure the slump 100 times per second. When the
concrete is smooth like past, the uniformity will be 100.

Good uniformity values must be between 50-100. When these
values are between 0-50, this mix may be segregated.

The system presents the data with numbers and colour coding.

When there is an indication of poor uniformity, it is
recommended not to pour.



Micro Uniformity

Sand

Workable area

Fine aggregates Coarse aggregate



#

1

2

11

12

13

14

15

16

17

18

19

20

Time

12:40:37 PM
12:40:58 PM
12:56:54 PM
12:58:11 PM
12:58:31 PM
12:59:12 PM
1:01:36 PM
1:01:51 PM
1:02:05 PM
1:02:39 PM
1:03:00 PM

1:03:20 PM

REV

99

100

148

152

153

155

175

176

177

179

180

181

SLUMP
(cm)

6.3

7.6
7.4
7.6
7.5
7.6

7.6

measured
QTY

4.6
3.1
3.6
3.7
3.7
3.6
6.4
6.4
4.5

4.5

4.8

measure
Quality

97
97
97

97

Uniformity

90
53
55
59
51
63
80
73
97
78
73

58

Diff
Entr

Diff-
exit

RP

2.9

3.2

3.2

3.2

2.9

4.2

4.2

4.2

3.4

3.1
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Slump calibration

We divide the mix designs into mix types: mixes that behave
the same way. The classification criteria's are:

1. Cement quantity: low, medium, high

2. Aggregate type: crushed stone, river bed, lime stone, bazalt
3. Fillers: fly ash, slag etc.

4. Admixture types

Calibration requires four load measurements. As long as the
mix remains the same, this mix is calibrated for all trucks



Slump control:

Water and admixtures are used to modify
slump automatically

Four operation modes are available:
Automatic adjustment by the system
Remote control via a browser
System recommendation
Manual operation by the driver

Any material addition Is registered in the
context of time and location

EENSEEFEL TE '
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Slump measurement benefits:

Knowing the slump reduces cement
consumption (no need for safety margin)

The slump decreases during the delivery,
therefore on site readjustment Is required:
can be done through the Concrete Optimizer,
no need for a technician

The slump measurement can be used to
Improve the mix design for future loads

The guality of the concrete Is controlled by
the QA, not the drivers (as is how) o E&
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Volume Calibration

The volume calibration is a very simple process done per drum
type

The calibration process is as follows

1. The truck is weighed empty

2. Weight a loaded truck and measure the volumetric weight of
the concrete

3. Pour 0.25M?3 at a time a weigh again

The result of this process is a graph that correlates between
the measured height and the volume.



Volume measurement benefits:

The first checkpoint: Is the truck empty prior
to batching?

Saving waiting time at the plant

Quickly identify over/under yielding:
Variation in raw material
Batch system out of tolerance
Build-up

Reuse returned concrete

Customers like to see what they get 5:%55%



+ .
Temperature measurement benefits:

The temperature is the indication of the
curing process

Predicts form pressure when using SCC

Help taking measures for reusing returned
concrete.

Save energy on water heating or cooling.
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Operational Benefits

Improves final product quality
Improves operation efficiency
Reduces driver’s risk

Gain your customers confidence
E.Ticketing

No unaccounted-for water additions

Minimizes your carbon footprint

EENEEEFEL TE '
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Carbon Footprint

Cement production is responsible for 8% of the carbon footprint
In the world

Assuming we can reduce the cement consumption in Canada
by 5%, it means the following: based on production of 0.9
CM/person/year, GB produces +/- 30M M3/year, 10M tons of
cement. 5% = 500KT of cement that are equivalent to: 12,500
trucks full of cement! (40T each)

We can also save 100 hours of engine time/truck/year —
approximately 1 Ton of emissions/truck/year, approximately
10,000 ton of carbon savings in Canada only.



_|_
Financial benefits

ROI in less then a year
Increases EBITDA by 10-20%

Improves operations while reducing
expenses (time, technicians)
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GPS & Signalling:

AS seen on Sensocrete’s web server
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GPS & Signalling:

As seen on Sensocrete’s web server _
55&555#5?5]



