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The results for the various mixtures are shown in Table 2.8.  
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The mixing procedure used was the same for all the mixes. It is shown in Table 3.2. 

 

 



 



 

 

2 4

2 4

2 4

 

0

2

4

6

8

10

12

70CDW+30GGBS+
0%Na2SO4

80CDW+20GGBS+
0%Na2SO4

90CDW+10GGBS+
0%Na2SO4

100CDW+0GGBS+
0%Na2SO4

N
e

ed
le

 p
e

n
e

tr
at

io
n

 a
t 

3
 d

ay
s 

(m
m

)

h = 0 mm h = 10 mm h = 30 mm



0

2

4

6

8

10

12

70CDW+30GGBS+
1%Na2SO4

80CDW+20GGBS+
1%Na2SO4

90CDW+10GGBS+
1%Na2SO4

100CDW+0GGBS+
1%Na2SO4

N
e

ed
le

 p
e

n
e

tr
at

io
n

 a
t 

4
 d

ay
s 

(m
m

)

h = 0 mm h = 10 mm h = 30 mm

0

2

4

6

8

10

12

70CDW+30GGBS+
2%Na2SO4

80CDW+20GGBS+
2%Na2SO4

90CDW+10GGBS+
2%Na2SO4

100CDW+0GGBS+
2%Na2SO4

N
ee

d
le

 p
en

et
ra

ti
o

n
 a

t 3
 d

ay
s 

(m
m

)

h = 0 mm h = 10 mm h = 30 mm

0

2

4

6

8

10

12

70CDW+30GGBS+
4%Na2SO4

80CDW+20GGBS+
4%Na2SO4

90CDW+10GGBS+
4%Na2SO4

100CDW+0GGBS+
4%Na2SO4

N
ee

d
le

 p
en

et
ra

ti
o

n
 a

t 4
 d

ay
s 

(m
m

)

h = 0 mm h = 10 mm h = 30 mm



 

 



 

 

 

 

 

-6.0E-05

4.0E-05

1.4E-04

2.4E-04

3.4E-04

4.4E-04

5.4E-04

6.4E-04

0 10 20 30 40 50 60 70

N
o

rm
al

iz
e

d
 h

e
at

 fl
o

w
 (W

/g
)

Time (Hours)

100CDW+0GGBS+0Na 100CDW+0GGBS+1Na 100CDW+0GGBS+2Na 100CDW+0GGBS+4Na



 

-5

0

5

10

15

20

25

30

35

40

0 10 20 30 40 50 60 70

N
o

rm
al

iz
e

d
 H

e
at

 (J
/g

)

Time (Hours)

100CDW+0GGBS+0Na 100CDW+0GGBS+1Na 100CDW+0GGBS+2Na 100CDW+0GGBS+4Na

p = 12mm

p = 12mm

p = 12mm

p = 12mm

-6.0E-05

4.0E-05

1.4E-04

2.4E-04

3.4E-04

4.4E-04

5.4E-04

6.4E-04

0 10 20 30 40 50 60 70

N
o

rm
al

iz
e

d
 h

e
at

 fl
o

w
 (W

/g
)

Time (Hours)

80CDW+20GGBS+0Na 80CDW+20GGBS+1Na 80CDW+20GGBS+2Na 80CDW+20GGBS+4Na



 

 

 

-5

0

5

10

15

20

25

30

35

40

0 10 20 30 40 50 60 70

N
o

rm
al

iz
ed

 H
ea

t 
(J

/g
)

Time (Hours)

80CDW+20GGBS+0Na 80CDW+20GGBS+1Na 80CDW+20GGBS+2Na 80CDW+20GGBS+4Na

p = 4mm

p = 4mm

p = 6mm

p = 12mm



-5.0E-05

5.0E-05

1.5E-04

2.5E-04

3.5E-04

4.5E-04

5.5E-04

6.5E-04

0 10 20 30 40 50 60 70

N
o

rm
al

iz
e

d
 h

e
at

 fl
o

w
 (W

/g
)

Time (Hours)
80CDW+20GGBS+4Na 80CDW+20GGBS+4Na+.1H2 80CDW+20GGBS+4Na+.25H2

80CDW+20GGBS+4Na+.5H2 80CDW+20GGBS+4Na+1.0H2

-5

0

5

10

15

20

25

30

35

40

45

50

55

0 10 20 30 40 50 60 70

N
o

rm
al

iz
e

d
 h

e
at

  (
J/

g)

Time (Hours)

80CDW+20GGBS+4Na 80CDW+20GGBS+4Na+.1H2 80CDW+20GGBS+4Na+.25H2

80CDW+20GGBS+4Na+.5H2 80CDW+20GGBS+4Na+1.0H2

p = 5mm
p = 6mm

p = 4mm

p = 4mm

p = 4mm



-5

0

5

10

15

20

25

30

35

40

45

50

55

0 10 20 30 40 50 60 70

N
o

rm
al

iz
e

d
 H

e
at

  (
J/

g)

Time (Hours)

80CDW+20GGBS+4Na 80CDW+20GGBS+4Na+.1H6 80CDW+20GGBS+4Na+.25H6

80CDW+20GGBS+4Na+.5H6 80CDW+20GGBS+4Na+1.0H6

p = 4mm

p = 4mm
p = 6mm

p = 12mm

p = 4mm



-5.0E-05

5.0E-05

1.5E-04

2.5E-04

3.5E-04

4.5E-04

5.5E-04

6.5E-04

0 10 20 30 40 50 60 70

N
o

rm
al

iz
e

d
 H

e
at

 fl
o

w
 (W

/g
)

Time (Hours)

80CDW+20GGBS+4Na 80CDW+20GGBS+4Na+.1H7 80CDW+20GGBS+4Na+.25H7

80CDW+20GGBS+4Na+.5H7 80CDW+20GGBS+4Na+1.0H7

-5

0

5

10

15

20

25

30

35

40

45

50

0 10 20 30 40 50 60 70

N
o

rm
al

iz
e

d
 H

e
at

  (
J/

g)

Time (Hours)

80CDW+20GGBS+4Na 80CDW+20GGBS+4Na+.1H7 80CDW+20GGBS+4Na+.25H7

80CDW+20GGBS+4Na+.5H7 80CDW+20GGBS+4Na+1.0H7

p = 4mm

p = 4mm

p = 5mm

p = 12mm

p = 4mm



-5.0E-05

5.0E-05

1.5E-04

2.5E-04

3.5E-04

4.5E-04

5.5E-04

6.5E-04

0 10 20 30 40 50 60 70

N
o

rm
al

iz
e

d
 H

e
at

 fl
o

w
 (W

/g
)

Time (Hours)
80CDW+20GGBS+4Na 80CDW+20GGBS+4Na+.1H9 80CDW+20GGBS+4Na+.25H9

80CDW+20GGBS+4Na+.5H9 80CDW+20GGBS+4Na+1.0H9

-5

0

5

10

15

20

25

30

35

40

45

50

0 10 20 30 40 50 60 70

N
o

rm
al

iz
e

d
 H

e
at

 (J
/g

)

Time (Hours)

80CDW+20GGBS+4Na 80CDW+20GGBS+4Na+.1H9 80CDW+20GGBS+4Na+.25H9

80CDW+20GGBS+4Na+.5H9 80CDW+20GGBS+4Na+1.0H9

p = 4mm

p = 4mm

p = 7mm

p = 12mm

p = 6mm



-5.0E-05

5.0E-05

1.5E-04

2.5E-04

3.5E-04

4.5E-04

5.5E-04

6.5E-04

0 10 20 30 40 50 60 70

N
o

rm
al

iz
e

d
 h

e
at

 fl
o

w
 (W

/g
)

Time (Hours)
80CDW+20GGBS+4Na 80CDW+20GGBS+4Na+0.1H10 80CDW+20GGBS+4Na+0.25H10

80CDW+20GGBS+4Na+0.5H10 80CDW+20GGBS+4Na+1.0H10

-5

0

5

10

15

20

25

30

35

40

45

50

55

0 10 20 30 40 50 60 70

N
o

rm
al

iz
e

d
 h

e
at

  (
J/

g)

Time (Hours)

80CDW+20GGBS+4Na 80CDW+20GGBS+4Na+0.1H10 80CDW+20GGBS+4Na+0.25H10

80CDW+20GGBS+4Na+0.5H10 80CDW+20GGBS+4Na+1.0H10

p = 5mm

p = 4mm

p = 12mm

p = 12mm

p = 4mm



 

-5.0E-05

5.0E-05

1.5E-04

2.5E-04

3.5E-04

4.5E-04

5.5E-04

6.5E-04

0 10 20 30 40 50 60 70

N
o

rm
al

iz
e

d
 H

e
at

 fl
o

w
 (W

/g
)

Time (Hours)
80CDW+20GGBS+4Na 80CDW+20GGBS+4Na+0.1H11 80CDW+20GGBS+4Na+0.25H11

80CDW+20GGBS+4Na+0.5H11 80CDW+20GGBS+4Na+1.0H11

-5

0

5

10

15

20

25

30

35

40

45

0 10 20 30 40 50 60 70

N
o

rm
al

iz
e

d
 H

e
at

 (J
/g

)

Time (Hours)

80CDW+20GGBS+4Na 80CDW+20GGBS+4Na+0.1H11 80CDW+20GGBS+4Na+0.25H11

80CDW+20GGBS+4Na+0.5H11 80CDW+20GGBS+4Na+1.0H11

p = 4mm

p = 6 mm

p = 12 mm

p = 12mm

p = 4mm



 



 

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

0 5 10 15 20 25 30 35

C
o

m
p

re
ss

iv
e

 S
tr

e
n

gt
h

 (M
P

a)

Time (Days)

80CDW_MX+20GGBS+4%Na2SO4 80CDW_MX+20GGBS+4%Na2SO4+0.25%H2

80CDW_MX+20GGBS+4%Na2SO4+0.25%H6 80CDW_MX+20GGBS+4%Na2SO4+0.25%H10

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

0 5 10 15 20 25 30 35

B
e

n
d

in
g 

St
re

n
gt

h
 (M

P
a)

Time (Days)

80CDW_MX+20GGBS+4%Na2SO4 80CDW_MX+20GGBS+4%Na2SO4+0.25%H2

80CDW_MX+20GGBS+4%Na2SO4+0.25%H6 80CDW_MX+20GGBS+4%Na2SO4+0.25%H10





 

 

 

 



 

 

  

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 0mm Reference - h = 10mm Reference - h = 30mm

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 0mm 1%Na2SO4 - h = 0mm 2%Na2SO4 - h = 0mm 4%Na2SO4 - h = 0mm



 

 

 

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 10mm 1%Na2SO4 - h = 10mm 2%Na2SO4 - h = 10mm 4%Na2SO4 - h = 10mm

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 30mm 1%Na2SO4 - h = 30mm 2%Na2SO4 - h = 30mm 4%Na2SO4 - h = 30mm



  

 

 

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 0mm 1%Na2SO4 - h = 0mm 1%Na2SO4 + 1%NaOH  - h = 0mm 1%Na2SO4 + 4%NaOH  - h = 0mm

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 10mm 1%Na2SO4 - h = 10mm 1%Na2SO4 + 1%NaOH - h = 10mm 1%Na2SO4 + 4%NaOH - h = 10mm

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 30mm 1%Na2SO4 - h = 30mm 1%Na2SO4 + 1%NaOH - h = 30mm 1%Na2SO4 + 4%NaOH - h = 30mm



 

 

 

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 0mm 2%Na2SO4 - h = 0mm 2%Na2SO4 + 1%NaOH - h = 0mm 2%Na2SO4 + 4%NaOH - h = 0mm

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 10mm 2%Na2SO4 - h = 10mm 2%Na2SO4 + 1%NaOH - h = 10mm 2%Na2SO4 + 4%NaOH - h = 10mm



 

 

 

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 30mm 2%Na2SO4 - h = 30mm 2%Na2SO4 + 1%NaOH - h = 30mm 2%Na2SO4 + 4%NaOH - h = 30mm

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 0mm 4%Na2SO4 - h = 0mm 4%Na2SO4 + 1%NaOH - h = 0mm 4%Na2SO4 + 4%NaOH - h = 0mm

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 10mm 4%Na2SO4 - h = 10mm 4%Na2SO4 + 1%NaOH - h = 10mm 4%Na2SO4 + 4%NaOH - h = 10mm



 

 

 

 

 

 

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 30mm 4%Na2SO4 - h = 30mm 4%Na2SO4 + 1%NaOH - h = 30mm 4%Na2SO4 + 4%NaOH - h = 30mm

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 0mm 1%CaSO4 - h = 0mm 2%CaSO4 - h = 0mm 4%CaSO4 - h = 0mm

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 10mm 1%CaSO4 - h = 10mm 2%CaSO4 - h = 10mm 4%CaSO4 - h = 10mm



 

 

 

  

 

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 30mm 1%CaSO4 - h = 30mm 2%CaSO4 - h = 30mm 4%CaSO4 - h = 30mm

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 0mm 1%CaSO4 - h = 0mm 1%CaSO4 + 1%NaOH - h = 0mm 1%CaSO4 + 4%NaOH  - h = 0mm

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 10mm 1%CaSO4 - h = 10mm 1%CaSO4 + 1%NaOH - h = 10mm 1%CaSO4 + 4%NaOH - h = 10mm



 

 

 

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 30mm 1%CaSO4 - h = 30mm 1%CaSO4 + 1%NaOH - h = 30mm 1%CaSO4 + 4%NaOH - h = 30mm

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 0mm 2%CaSO4 - h = 0mm 2%CaSO4 + 1%NaOH - h = 0mm 2%CaSO4 + 4%NaOH - h = 0mm

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 10mm 2%CaSO4 - h = 10mm 2%CaSO4 + 1%NaOH - h = 10mm 2%CaSO4 + 4%NaOH - h = 10mm



 

 

 

 

0

1

2

3

4

5

6

7

8

9

10

11

0.00 5.00 10.00 15.00 20.00 25.00 30.00

N
e

e
d

le
 P

e
n

e
tr

at
io

n
 (m

m
)

Time (Days)

Reference - h = 30mm 2%CaSO4 - h = 30mm 2%CaSO4 + 1%NaOH - h = 30mm 2%CaSO4 + 4%NaOH - h = 30mm



 

 

 

0

1

2

3

4

5

6

7

8

9

10

11

0 1 2 3 4

N
ee

d
le

 p
en

et
ra

ti
o

n
   

   
   

   
   

   
   

   
   

   
   

   
   

at
 2

9
 d

ay
s 

-h
 =

 3
0

m
m

 (m
m

)

Na2SO4 (% by mass of CDW_SLP)

0% NaOH 1% NaOH 4% NaOH



 

 

 

0

1

2

3

4

5

6

7

8

9

10

11

0 1 2 3 4

N
ee

d
le

 p
en

et
ra

ti
o

n
   

   
   

   
   

   
   

   
   

   
   

   
   

at
 2

9
 d

ay
s 

-h
 =

 3
0

m
m

  (
m

m
)

CaSO4 (% by mass of CDW_SLP)

0% NaOH 1% NaOH 4% NaOH Expected results



0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

0 5 10 15 20 25 30 35

C
o

m
p

re
ss

iv
e

 S
tr

e
n

gt
h

 (M
P

a)

Time (Days)

100CDW_SLP 100CDW_SLP + 2%Na2SO4 80CDW_SLP + 20GGBS

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

0 5 10 15 20 25 30 35

B
e

n
d

in
g 

St
re

n
gt

h
 (M

P
a)

Time (Days)

100CDW_SLP 100CDW_SLP + 2%Na2SO4 80CDW_SLP + 20GGBS



 

 

 

 

 

0

2

4

6

8

10

12

10 20 30 40 50 60 70 80

P
e

n
e

tr
at

io
n

 d
e

p
th

 a
ft

e
r 

ca
lo

ri
m

e
tr

y 
(m

m
)

Final normalized heat (J/g)

H2 - h = 10mm H2 - h = 30mm

R² = 0.9922

R² = 0.9914

0

2

4

6

8

10

12

10 20 30 40 50 60 70 80

P
e

n
e

tr
at

io
n

 d
e

p
th

 a
ft

e
r 

ca
lo

ri
m

e
tr

y 
(m

m
)

Final normalized heat (J/g)

H6 - h = 10mm H6 - h = 30mm



 

 

 

 

 

 

 

R² = 0.9914

R² = 0.9918

0

2

4

6

8

10

12

10 20 30 40 50 60 70 80

P
e

n
e

tr
at

io
n

 d
e

p
th

 a
ft

e
r 

ca
lo

ri
m

e
tr

y 
(m

m
)

Final normalized heat (J/g)

H7 - h = 10mm H7 - h = 30mm

R² = 0.961

R² = 0.8978

0

2

4

6

8

10

12

10 20 30 40 50 60 70 80

P
e

n
e

tr
at

io
n

 d
e

p
th

 a
ft

e
r 

ca
lo

ri
m

e
tr

y 
(m

m
)

Final normalized heat (J/g)

H9 - h = 10mm H9 - h = 30mm



 

 

R² = 0.8798

R² = 0.8572

0

2

4

6

8

10

12

10 20 30 40 50 60 70 80

P
e

n
e

tr
at

io
n

 d
e

p
th

 a
ft

e
r 

ca
lo

ri
m

e
tr

y 
(m

m
)

Final normalized heat (J/g)

H10 - h = 10mm H10 - h = 30mm

R² = 0.9603

R² = 0.9929

0

2

4

6

8

10

12

10 20 30 40 50 60 70 80

P
e

n
e

tr
at

io
n

 d
e

p
th

 a
ft

e
r 

ca
lo

ri
m

e
tr

y 
(m

m
)

Final normalized heat (J/g)

H11 - h = 10mm H11 - h = 30mm



 

 

 

 

 

1. 80CDW+20GGBS+4%Na2SO4+0.1%H2
2. 80CDW+20GGBS+4%Na2SO4+0.25%H2
3. 80CDW+20GGBS+4%Na2SO4+0.5%H2
4. 80CDW+20GGBS+4%Na2SO4+1.0%H2

5. 80CDW+20GGBS+4%Na2SO4+0.1%H9
6. 80CDW+20GGBS+4%Na2SO4+0.25%H9
7. 80CDW+20GGBS+4%Na2SO4+0.5%H9
8. 80CDW+20GGBS+4%Na2SO4+1.0%H9



 

 

0

2

4

6

8

10

12

0.00 1.00 2.00 3.00 4.00

N
ee

d
le

 P
en

et
ra

ti
o

n
 a

t 
3

 d
ay

s 
   

   
   

   
   

   
 

at
 h

 =
 0

 m
m

 (m
m

)

Na2SO4 Mass percetange (%)

100CDW_MX (W/B = 0.50) 100CDW_SLP (W/B = 0.45)

0

2

4

6

8

10

12

0.00 1.00 2.00 3.00 4.00

N
ee

d
le

 P
en

et
ra

ti
o

n
 a

t 
3

 d
ay

s 
   

   
   

   
   

   
 

at
 h

 =
 1

0
 m

m
 (m

m
)

Na2SO4 Mass percetange (%)

100CDW_MX (W/B = 0.50) 100CDW_SLP (W/B = 0.45)



 

 

 

0

2

4

6

8

10

12

0.00 1.00 2.00 3.00 4.00

N
ee

d
le

 P
en

et
ra

ti
o

n
 a

t 
3

 d
ay

s 
   

   
   

   
   

   
 

at
 h

 =
 3

0
 m

m
 (m

m
)

Na2SO4 Mass percetange (%)

100CDW_MX (W/B = 0.50) 100CDW_SLP (W/B = 0.45)



 

 

 

 

 

Table 2.11

 

 

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

35 40 45 50 55

fb
 a

t 
3

4
 d

ay
s 

 (
M

P
a)

Normalized heat at 65 hours (J/g)

Benchmark 0.1% H2 0.25% H2 0.1% H6
0.25% H6 0.1% H10 0.25% H10

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

35 40 45 50 55

fc
 a

t 
3

4
 d

ay
s 

 (
M

P
a)

Normalized heat at 65 hours (J/g)

Benchmark 0.1% H2 0.25% H2 0.1% H6
0.25% H6 0.1% H10 0.25% H10



 

 

 

 

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

0.35 0.375 0.4 0.425 0.45 0.475 0.5

B
en

d
in

g 
St

re
n

gt
h

 a
t 

34
 d

ay
s 

(M
Pa

)

W/B

H6

H10

H2

Ref.

0

2

4

6

8

10

12

14

16

0.35 0.375 0.4 0.425 0.45 0.475 0.5

C
o

m
p

re
ss

iv
e 

St
re

n
gt

h
 a

t 
3

4
 d

ay
s 

(M
P

a)

W/B

H6

H10

H2

Ref.





 

• 

• 

• 



 

 



 




		2025-06-17T08:06:37+0000
	Client IP: 139.63.29.93, Transaction ID: zfuxS1c-cFP-iMDtiVjUJJ9zc6c=
	ValidSign
	E-SIGNED by MSc T.J.A. Dijkmans (tim.dijkmans@tno.nl), ID: 224c7f53-558e-495e-b0c1-a13b91ea9690


		2025-06-17T08:12:06+0000
	Client IP: 139.63.8.65, Transaction ID: zfuxS1c-cFP-iMDtiVjUJJ9zc6c=
	ValidSign
	E-SIGNED by Ir. Ing. M. Steins (mirjam.steins@tno.nl), ID: 0d3de815-b2b5-4899-a61e-c505fecc8f52


		2025-06-17T09:16:20+0000
	Client IP: 139.63.195.84, Transaction ID: zfuxS1c-cFP-iMDtiVjUJJ9zc6c=
	ValidSign
	E-SIGNED by IR. J.F. Garzón Amórtegui (juan.garzon@tno.nl), ID: 4affdb6a-76ca-4027-95e8-2d03311c95f0




