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Investigations of Basic Properties of Steel - Making Slag Concrete
For Application into Airport Pavement 

Ryosuke  TAKAHASHI*
Hidenori  HAMADA** 

Synopsis 

A steel-making slag concrete is a recycled concrete material consisted with blast furnace slag 
powder as binder and steel – making slag as aggregate. This material is expected to use as airport 
pavement because it has the same basic mechanical properties as normal concrete and a good 
abrasion resistance. However, there is a possibility of difference characteristics from normal 
concrete caused by using of the steel-making slag aggregate. The basic characteristics in the 
5N/mm2 flexural strength are not clarified. This strength value is Japanese specificity strength of 
airport pavement concrete. Moreover, properties about the shrinkage strain, the thermal expansion 
coefficient, and the flexural fatigue strength, which are basic mechanical performances required to 
the material of airport pavement, are not cleared. Therefore, some tests are carried out in this study 
to clarify these basic mechanical properties. 

In this study, followings are cleared 
1) The flexural strength of the steel-making slag concrete is higher than that of the normal 

concrete in same compressive strength. 
2) The Young's modulus of steel-making slag concrete is higher than that of normal concrete in the 

same compressive strength. 
3) The shrinkage strain of steel-making slag concrete is less than that of normal concrete
4) There is a possibility that amount of cement contained in steel-making slag concrete affects 

amount of shrinkage strain
5) The thermal expansion coefficient of steel-making slag concrete is in the lower level within the 

range of that of normal concrete. 
6) The flexural fatigue strength of steel-making slag concrete is higher than that of normal 

concrete. The same intension is observed in the flexural strength. 

Key Words: steel-making slag concrete, flexural strength, young's modulus, shrinkage, thermal 
expansion coefficient, flexural fatigue strength 

* Researcher of Materials Division, Geotechnical and Structural Engineering Department 
** Associate professor, Facility of engineering, Kyusyu University  (former head of Materials Division)
3-1-1 Nagase, Yokosuka, 239-0826 Japan 
Phone +81-46-844-5061  Fax +81-46-844-0255 e-mail:takahashi-r@pari.go.jp



*
**

   *
  ** 

239-0826 3-1-1
0468-44-5061 Fax 0468-44-0255 e-mail:takahashi-r@pari.go.jp 





(2.3 2.6)

1).

10 20 30 40 50
0

0.05

0.1

0.15

(N/mm2)

(c
m

3 /c
m

2 )

:
:



(g/cm3)

4)

0

20

40

60

80

100

120

25201052.51.20.60.30.15

(mm)

(%
)

S



2
1'42.0 cbd ff =

fbd f'c

W
FAAABP )35.0( ++

10 20 30 40 50

1

2

3

4

5

6

0

(N/mm2)

(N
/m

m
2 )

:  H :  I
:  J : K
:  L :  M

-



1Hz

( )

1
t

P

Pmax

0

300

100 100 100

10
0

100

mm



W
FAAABPR 0.35++

=

BP AA

FA W

1 2 3 4

10

20

30

40

50

0

(BP+AA+0.35FA)/W

28
 (N

/m
m

2 )

r=0.8

r=0.48

28

10 50 100 500 1000
20

30

40

50

 : SNP-1  : SNP-4
 : SNP-2  : SCH-1 
 : SNP-3  : FNP-1

 ( )

(N
/m

m
2 )



78.0'32.0 cbd ff = ( 89.0= )

10 20 30 40 50 60

2

4

6

8

0

(N/mm2)

(N
/m

m
2 )

: H
:  I
: J

: SNP-1
: SNP-2
: SNP-3

: K
: L
: M

: SNP-4
: SCH-1
: FNP

:

10 50 100 500 1000
3

4

5

6

7

8

 (N
/m

m
2 )

 : SNP-1  : SNP-4
 : SNP-2  : SCH-1 
 : SNP-3  : FNP-1



RH

10 20 30 40 50 60

10

20

30

40

0

 (N/mm2)

(k
N

/m
m

2 )

: H
: I
: J

: K
: L
: M

:

: SNP-1
: SNP-2
: SNP-3

: SNP-4
: SCH-1
: FNP



( ){ }[ ] shcs tttt = 56.0
00 108.0exp1),(

( )[ ] WRH esh log38100/exp17860 ++=

( )[ ] 0
2 log4log5 tSV ee +

'sh

'cs(t,t0)

RH

W

V

S

0 50 100
0

2

4

6

8

10

0

10

20

30

40

 :
:
:

(%)

(
10

 N
/m

m
2 )

(N
/m

m
2 )

(k
N

/m
m

2 )

-

10 20 30 40 50 60

2

4

6

8

0

(N/mm2)

(N
/m

m
2 )

 0%  8.4%  100%

:

5 10 50 100
0

200

400

600

800

( )

(
)

: SNP-1
: SNP-2

: SNP-3
: SNP-4

: SCH-1

W = 240   kg/m3 W = 200   kg/m3



V/S

t0

t0 t0

t0 t0

t

W

V S RH

5 10 50 100
0

1

2

3

 ( )

(%
)

: SNP-1
: SNP-2

: SNP-3
: SNP-4

: SCH-1

1 2 3

100

200

300

0

 (%)

(
10

-6
)

: SNP-1
: SNP-2

: SNP-3
: SNP-4

: SCH-1



fbd

max

S max fbd

=
K

N
f

fkf
d

p
drd

log
111 ............

frd fd p

K K

K

k1 k1 k1

frd fd

p

)1(log SKN = ...................................

S smax fbnd max fbnd

S N K

S N

K

K

50 100 150 200
2

3

4

5

6

7

8

 (N
/m

m
2 )

fb = 1.61 10-2 day + 3.84
2 = 0.995 

-20 0 20 40 60

-200

-100

0

100

200

 ( )

20
 (

)

 : SNP-1   : SNP-4
 : SNP-2   : SCH-1
 : SNP-3



2007 2 6

372

1 100 10000 1000000
0.4

0.5

0.6

0.7

0.8

0.9

1

 N ( )

 S

:
:   (K=17)
:    (K=19)

S N



AA

BP

CH

FA 

fbd

fbnd

f'c
fd

frd

K

k1

NP

RH

S

S

t

t0

W

'sh

'cs(t,t0)

p







(BP+AA+0.35)/W

BP: AA FA W







���� ���� �		
���


�
��������
�

��
�����	 �� ����

��� ����	� ��������� �� 
��	 � 	��� ���! "#�	 �� ��
���#$�� �� �%� "��%� 
�	��#	 	�� 
��		�%


��"�����% � 	�� �������%	 � �����


