


 
 
Report on VERIFICATION AND DEMONSTRATION as part of TA 157-
2016   Concremote – Concrete Maturity device used for determining early 
age concrete strength using weighted maturity method. 
 
Date: July 26-2016 
 
 
This report summarizes results for step 3 of TAR 157-2016 for 
Concremote. Concremote is a concrete maturity device used for 
determining early age concrete strength using weighted maturity method. 
 
Background 
 
The weighted maturity method uses the fundamental concept that 
concrete properties develop with time as the cement hydrates and 
releases heat. The maturity method is a technique to account for the 
combined effects of time and temperature on the compressive strength 
development of concrete. No matter how the maturity is reached; fast or 
slow, gradual or accelerated: equal maturity means equal compressive 
strength. 
 
Concremote sensors measure concrete temperature and elapsed time 
(cumulative hours passed) of concrete hydration. To establish a direct 
relationship between compressive strength and the corresponding 
maturity a correlation curve is used. The correlation curve is an empirical 
relationship found when concrete of known maturity is laboratory tested 
for strength. This leads to a set of data points that correlate maturity to 
compressive strength. In step 2 of the TAR the production of the 
correlation curves used in verification and demonstration of Concremote 
have been inspected and evaluated.  
 
Approval requirement 
 
Concremote shall be verified and evaluated based on demonstration 
castings using 4 unique mix-designs. 
 
The mix-designs selected for the verification and evaluation are: 

A. C40/20 with high GGBS no Microsilica 
B. C45/20 with low GGBS and 20 kg Microsilica  
C. C40/20 with low GGBS no Microsilica 
D. C45/20 with high GGBS and 20 kg Microsilica 

 
For each of these unique mix-designs a unique correlation curve is 
produced according Concremote calibration process and installed in the 
Concremote web portal.  
 



 
For the verification and demonstration Concremote sensors will be applied 
on fresh concrete on 4 castings. Simultaneously 4 test cubes per casting 
will be produced for which 2 cubes are cured outdoor next to concrete 
structure and 2 cubes are cured in water tank of on-site laboratory. The 
test cubes will also be connected to Concremote sensors to measure the 
actual compressive strength gain and corresponding maturity of the test 
cubes. This allows comparison of Concremote compressive strength gain 
measurements with laboratory tested compressive strength results for the 
test cubes at identical time and under identical curing/hardening 
conditions. This makes also transparent the differences in maturity 
(curing/hardening conditions) between IN-SITU (IN-PLACE) concrete and 
test cubes. 
 
The test cubes will be laboratory tested for compressive strength within 5 
hours before or after the IN-SITU (IN-PLACE) Concremote sensors have 
reached their predefined compressive strength target value. The testing 
laboratory will be identical to test laboratory contracted for construction 
site.   
 
The compressive strength test results of the cubes as reported by the 
laboratory will be compared to compressive strength results of test cubes 
measured by Concremote. Concremote measurement results on 
compressive strength calculations include a safety margin as defined in 
applicable standard EN-NEN-5970. As a consequence the compressive 
strength result of the cubes as calculated and published in Concremote 
web portal is intended to be lower than actual laboratory compressive 
strength test result.  
 
Method statement demonstration castings 
 

1. The defined job-site where demonstration castings took place is THE 
HILLS in Dubai. Main Contractor is CCC; Project manager is William 
Parker. 

2. During  July 17 to July 24 a total of 4 castings took place where 
Concremote sensors were installed and activated: 

a. 2 castings for slab floors using Concremote slab sensors 
i. Casting (1) using mix-design C45 with low GGBS 

content and MS (OPC+36% GGBS+20 kg MS) 
ii. Casting (2) using mix-design C45 with high GGBS 

content and MS (OPC+68% GGBS+20 kg MS) 
b. 2 castings on vertical structures using Concremote formwork 

Wall panel sensor plus Concremote cable sensor 
i. Casting (3) using mix-design C40/20 with low GGBS  

(OPC+36% GGBS) and no microsilica 
ii. Casting (4) using mix-design C40 with high GGBS  

(OPC+66% GGBS) and no microsilica 



3. For all 4 castings concrete ready-mix was supplied by Ready Mix 
Beton (RMB) batching plant in Dubai. RMB holds a certificate of 
conformity from DCL and is registered with Dubai Municipality. 

4. For all 4 RMB mix-designs, calibration according to Concremote 
calibration process had been conducted and correlation curves were 
available.  

5. Casting took place after job-site had fulfilled pre-conditions set by 
Dubai legislation, permit specifications and consultant approval.  

6. The cable sensor was placed by positioning the temperature probes 
on the rebar via tie-wraps prior to casting 

7. The formwork Wall panel sensor was placed in the formwork panel 
prior to casting 

8. After casting and surface operations the slab sensors were placed on 
top of the fresh concrete  

9. All sensors were activated after casting had been completed 
10. During casting Concremote concrete technologist has produced 

4 test cubes placed under 2 predefined curing regimes: 
a. 2 cubes were placed in outdoor conditions next to concrete 

structure 
b. 2 cubes were placed directly in the water tank of the 

laboratory container available on the job-site at controlled 
temperature of 20˚C - 23˚C 

11. Minimum of 1 test cube per curing regime was connected to a 
separate Concremote sensor. This sensor did measure the 
compressive strength and maturity gain of the test cubes. 

12. Based on the Concremote IN-PLACE strength gain results the 
test cubes were transported to testing laboratory contracted for 
construction project. 

13. When Concremote IN-PLACE sensors compressive strength 
result achieved target value of 28 N/mm2 to 38 N/mm2 (in case of 
slabs) and  25 N/mm2 to 35 N/mm2 (in case of vertical elements), 
test cubes from both curing regimes (outdoor and water tank) were 
tested for compressive strength at the test laboratory  

14. All test cubes were audited for weight, dimensions and quality 
according to applicable standard for the project. Cubes that did not 
fulfill standard were not tested 

15. The compressive strength results for each test cube was 
registered including, ID of test cube, date & time of test, weight, 
dimensions, density kg/m3 ,quality of breakage, max load kN and 
stress N/mm2. In addition the maturity per test cube was registered 
per curing regime.  

 
 
 
 
 
  



Results 
 
All 4 castings and corresponding measurements have taken place. The 
detailed measurement results per casting are shown in Appendix 1.  
 
A summary of the measurement results is visualized in following 4 tables: 
 

 
 

 
 

 
 
 
  

End 

Measurement Measurement Time 

mix start target value elapsed Lab

Code Mix-design Structure Sensor type IN-PLACE IN-PLACE HRS:MIN testing

A C40/20 high GGBS no MS Column Cable + Wall July 17 - 23:58 July 19 - 21:00 45:02 July 19 - 15:10

B C45/20 low GGBS 20 kg MS Slab Slab sensor July 19 - 22:37 July 20 - 17:20 18:43 July 20 - 16:10

C C40/20 low GGBS no MS Column Cable + Wall July 17 - 23:46 July 19 - 08:20 32:34 July 19 - 05:10

D C45/20 high GGBS 20 kg MS Slab Slab sensor July 23 - 10:00 July 24 - 10:30 24:30 July 24 - 11:40

IN-PLACE IN-PLACE Outdoor Outdoor Outdoor Watertank Watertank Watertank

mix Concremote Concremote Concremote Concremote lab Concremote Concremote lab

Code Mix-design N/mm
2

Maturity N/mm
2

Maturity N/mm
2

N/mm
2

Maturity N/mm
2

A C40/20 high GGBS no MS 1 29.1 3035 27.5 2700 30.5 14.3 1180 16.5

2 28.8 3000 27.5 2700 32.0 14.6 1180 17.0

B C45/20 low GGBS 20 kg MS 1 30.7 1090 29.2 1015 32.0 9.2 560 12.0

2 30.9 1115 29.0 1015 31.5 9.5 560 12.5

C C40/20 low GGBS no MS 1 27.8 1980 25.7 1760 32.0 12.0 900 16.0

2 27.8 1980 25.4 1760 30.5 11.7 900 16.0

D C45/20 high GGBS 20 kg MS 1 33.5 1830 26.1 1570 30.0 3.2 680 6.5

2 37.1 2120 26.4 1570 30.5 3.2 680 6.5

Start Minimum Maximum Average

mix Sensor Measurement Temperature Temperature Temperature

Code Mix-design Type Celsius Celsius Celsius Celsius

A C40/20 high GGBS no MS Cable sensor 30.1 30.1 54.3 46.9

Wall Panel sensor 30.6 30.6 49.1 41.5

B C45/20 low GGBS 20 kg MS Slab sensor 30.6 30.6 54.5 44.3

C C40/20 low GGBS no MS Cable sensor 30.4 30.4 56.7 49.6

Wall Panel sensor 32.1 32.1 51.4 43.0

D C45/20 high GGBS 20 kg MS Slab sensor 30.3 30.3 57.5 43.0



Overall we can draw following main conclusions from the measurement 
results: 
 
 

• The IN-PLACE maturity gain in all measurements is higher than 
maturity gain of Outdoor test cubes or Water tank test cubes. This 
underpins the thesis that IN-PLACE hardening conditions are more in 
favor for faster compressive strength buildup compared to test 
specimens. This learning is common in all countries in the world 
where maturity method is applied. 

• The compressive strength calculated by Concremote for the test 
cubes is in all 4 castings lower than laboratory tested compressive 
strength results for test cubes. This is the consequence of the safety 
factor which is included in applicable standard EN-NEN-5970 
weighted maturity method and is therefore a desired consequence. 

• The Water tank test cubes have significant slower compressive 
strength buildup compared to IN-PLACE and to Outdoor test cubes. 
This is a logical consequence of cooling concrete down to 20 Celsius 
and in addition the GGBS will further slowdown at hardening 
temperatures below 25 Celsius. The Water tank cubes harden under 
ideal (laboratory conditions) and will result in highest compressive 
strength possible however at a much lower pace of hardening 
compared to IN-PLACE strength gain performance. 

• The Outdoor test cubes run significant risk of dehydration and 
reduction of final strength. In 3 from 4 castings the Outdoor cubes 
reach maximum temperature of 50 Celsius and above. Although 
from concrete technology standpoint this is acceptable for IN-PLACE 
concrete (large structure/volume) it is very questionable how this 
influences the strength gain in cubes with 150x150x150 dimensions. 
It is therefore not recommended to use Outdoor cubes under Dubai 
climatological conditions as a reliable method to define early age 
compressive strength gain in concrete structures.  

• The IN-PLACE compressive strength results for all 4 castings is 
significantly faster than assumed by supervision consultant. For the 
slab floors Post Tensioning needs to take place. Utilizing the IN-
PLACE measurement results on strength gain allows for time 
accurate PT operations.  

• Concremote measurement results provide more detailed insight on 
hardening conditions (temperature concrete during placing, 
temperature curing profile, maximum temperature, influence of 
weather conditions and altitudes (high rise and civils work below 
ground level) and is real-time accessible for all stakeholders in 
construction process. The traditional test cube strength result report 
does not reflect the condition under which strength gain took place, 
nor does is refer to hardening condition of the concrete structure 
itself.  

 
 



• The castings of 4 unique mix-designs, all utilizing green concrete 
alternative binder to OPC, demonstrate the importance of the C-
Value per binder type in the weighted maturity method. The high 
GGBS mix-designs require more maturity per 1 N/mm2 than lower 
GGBS mix-designs.  

 
 
 
 
 
 
B|A|S Research & Technology  
Venlo. The Netherlands 
 
 
 
 
 
 
Wilko van der Meer    Bastiaan Bos 
Managing Director    Concremote Product Manager 
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Appendix 1
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Results Summary Verification & Demonstration 

2

4 measurements; IN-PLACE – OUTDOOR cubes – WATERTANK cubes

IN-PLACE IN-PLACE Outdoor Outdoor Outdoor Water tank Water tank Watertank

mix Concremote Concremote Concremote Concremote lab Concremote Concremote lab

Code Mix-design N/mm2 Maturity N/mm2 Maturity N/mm2 N/mm2 Maturity N/mm2

A C40/20 high GGBS no MS 1 29.1 3035 27.5 2700 30.5 14.3 1180 16.5

2 28.8 3000 27.5 2700 32.0 14.6 1180 17.0

B C45/20 low GGBS 20 kg MS 1 30.7 1090 29.2 1015 32.0 9.2 560 12.0

2 30.9 1115 29.0 1015 31.5 9.5 560 12.5

C C40/20 low GGBS no MS 1 27.8 1980 25.7 1760 32.0 12.0 900 16.0

2 27.8 1980 25.4 1760 30.5 11.7 900 16.0

D C45/20 high GGBS 20 kg MS 1 33.5 1830 26.1 1570 30.0 3.2 680 6.5

2 37.1 2120 26.4 1570 30.5 3.2 680 6.5

End 

Measurement Measurement Time 

mix start target value elapsed Lab

Code Mix-design Structure Sensor type IN-PLACE IN-PLACE HRS:MIN testing

A C40/20 high GGBS no MS Column Cable + Wall July 17 - 23:58 July 19 - 21:00 45:02 July 19 - 15:10

B C45/20 low GGBS 20 kg MS Slab Slab sensor July 19 - 22:37 July 20 - 17:20 18:43 July 20 - 16:10

C C40/20 low GGBS no MS Column Cable + Wall July 17 - 23:46 July 19 - 08:20 32:34 July 19 - 05:10

D C45/20 high GGBS 20 kg MS Slab Slab sensor July 23 - 10:00 July 24 - 10:30 24:30 July 24 - 11:40
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Results Summary Verification & Demonstration 

3

4 measurements; IN-PLACE – OUTDOOR cubes – WATERTANK cubes

Start Minimum Maximum Average

mix Sensor Measurement Temperature Temperature Temperature

Code Mix-design Type Celsius Celsius Celsius Celsius

A C40/20 high GGBS no MS Cable sensor 30.1 30.1 54.3 46.9

Wall Panel sensor 30.6 30.6 49.1 41.5

B C45/20 low GGBS 20 kg MS Slab sensor 30.6 30.6 54.5 44.3

C C40/20 low GGBS no MS Cable sensor 30.4 30.4 56.7 49.6

Wall Panel sensor 32.1 32.1 51.4 43.0

D C45/20 high GGBS 20 kg MS Slab sensor 30.3 30.3 57.5 43.0
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Mix-design A.  C40/20, high GGBS no MS. Vertical Column

Both cable sensor and wall panel sensor

4

IN-PLACE measurement 

Strength gain

1,50
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Mix-design A.  C40/20, high GGBS no MS. Vertical Column

Both cable sensor and wall panel sensor

5

IN-PLACE measurement 

Temperature evolution

1,50
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Mix-design A.  C40/20, high GGBS no MS. Vertical Column

Both cable sensor and wall panel sensor

6

IN-PLACE measurement 

Maturity gain

1,50
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Mix-design A.  C40/20, high GGBS no MS. Vertical Column

Both cable sensor and wall panel sensor

7

OUTDOOR measurement 

Strength gain
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Mix-design A.  C40/20, high GGBS no MS. Vertical Column

Both cable sensor and wall panel sensor

8

OUTDOOR measurement 

Temperature evolution



Copyright by Doka

Mix-design A.  C40/20, high GGBS no MS. Vertical Column

Both cable sensor and wall panel sensor

9

OUTDOOR measurement 

Maturity gain
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Mix-design A.  C40/20, high GGBS no MS. Vertical Column

Both cable sensor and wall panel sensor

10

WATERTANK measurement 

Strength gain
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Mix-design A.  C40/20, high GGBS no MS. Vertical Column

Both cable sensor and wall panel sensor

11

WATERTANK measurement 

Temperature evolution
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Mix-design A.  C40/20, high GGBS no MS. Vertical Column

Both cable sensor and wall panel sensor

12

WATERTANK measurement 

Maturity gain
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Mix-design B.  C45/20, low GGBS 20 kg MS. Slab floor

Slab sensor

13

IN-PLACE measurement 

Strength gain
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Mix-design B.  C45/20, low GGBS 20 kg MS. Slab floor

Slab sensor

14

IN-PLACE measurement 

Temperature evolution
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Mix-design B.  C45/20, low GGBS 20 kg MS. Slab floor

Slab sensor

15

IN-PLACE measurement 

Maturity gain
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Mix-design B.  C45/20, low GGBS 20 kg MS. Slab floor

Slab sensor

16

OUTDOOR measurement 

Strength gain
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Mix-design B.  C45/20, low GGBS 20 kg MS. Slab floor

Slab sensor

17

OUTDOOR measurement 

Temperature evolution
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Mix-design B.  C45/20, low GGBS 20 kg MS. Slab floor

Slab sensor

18

OUTDOOR measurement 

Maturity gain
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Mix-design B.  C45/20, low GGBS 20 kg MS. Slab floor

Slab sensor

19

WATERTANK measurement 

Strength gain
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Mix-design B.  C45/20, low GGBS 20 kg MS. Slab floor

Slab sensor

20

WATERTANK measurement 

Temperature evolution
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Mix-design B.  C45/20, low GGBS 20 kg MS. Slab floor

Slab sensor

21

WATERTANK measurement 

Maturity gain
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Mix-design C.  C40/20, low GGBS no MS. Vertical Column

Both cable sensor and wall panel sensor

22

IN-PLACE measurement 

Strength gain
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Mix-design C.  C40/20, low GGBS no MS. Vertical Column

Both cable sensor and wall panel sensor

23

IN-PLACE measurement 

Temperature gain
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Mix-design C.  C40/20, low GGBS no MS. Vertical Column

Both cable sensor and wall panel sensor

24

IN-PLACE measurement 

Maturity gain
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Mix-design C.  C40/20, low GGBS no MS. Vertical Column

Both cable sensor and wall panel sensor

25

OUTDOOR measurement 

Strength gain
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Mix-design C.  C40/20, low GGBS no MS. Vertical Column

Both cable sensor and wall panel sensor

26

OUTDOOR measurement 

Temperature evolution
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Mix-design C.  C40/20, low GGBS no MS. Vertical Column

Both cable sensor and wall panel sensor

27

OUTDOOR measurement 

Maturity gain
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Mix-design C.  C40/20, low GGBS no MS. Vertical Column

Both cable sensor and wall panel sensor

28

WATERTANK measurement 

Strength gain
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Mix-design C.  C40/20, low GGBS no MS. Vertical Column

Both cable sensor and wall panel sensor

29

WATERTANK measurement 

Temperature evolution
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Mix-design C.  C40/20, low GGBS no MS. Vertical Column

Both cable sensor and wall panel sensor

30

WATERTANK measurement 

Maturity gain
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Mix-design D.  C45/20, high GGBS 20 KG MS. Slab floor

Slab floor sensor

31

IN-PLACE measurement 

Strength gain
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Mix-design D.  C45/20, high GGBS 20 KG MS. Slab floor

Slab floor sensor

32

IN-PLACE measurement 

Temperature evolution
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Mix-design D.  C45/20, high GGBS 20 KG MS. Slab floor

Slab floor sensor

33

IN-PLACE measurement 

Maturity gain
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Mix-design D.  C45/20, high GGBS 20 KG MS. Slab floor

Slab floor sensor

34

OUTDOOR measurement 

Strength gain

Building A 1.2
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Mix-design D.  C45/20, high GGBS 20 KG MS. Slab floor

Slab floor sensor

35

OUTDOOR measurement 

Temperature evolution

Building A 1.2
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Mix-design D.  C45/20, high GGBS 20 KG MS. Slab floor

Slab floor sensor

36

OUTDOOR measurement 

Maturity gain

Building A 1.2
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Mix-design D.  C45/20, high GGBS 20 KG MS. Slab floor

Slab floor sensor

37

WATERTANK measurement 

Strength gain

Building A 1.2
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Mix-design D.  C45/20, high GGBS 20 KG MS. Slab floor

Slab floor sensor

38

WATERTANK measurement 

Temperature evolution

Building A 1.2
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Mix-design D.  C45/20, high GGBS 20 KG MS. Slab floor

Slab floor sensor

39

WATERTANK measurement 

Maturity gain

Building A 1.2
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