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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/mm?* 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
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FRIRORE, B AL b7 U — FaaE, No. 43,
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12)6 21, 227 U — b OFERIUHEICRIET KR

FEADA T Y — N ORHE,

HNOBRF, MAEEMEBRZOCE LD B =
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AA s HALT VR A R (kg/m®) *
BP o HANLEE AT R R (kg/n)
CH ;o HNIEHAIKE (kg/mP)

em’/en® 1 F VY AR O HALT, BAZEAEE 2D OF 0 IS K D R B2 KT
FA D BT AT vy ad (ke/m’)

Jod o BRITOREE (N/mm®) (= §a il T oREED)
Sona D E R R
fe o JERETREE (N/mm?)
Ja D OEHURRGTIREE
Jr DR ST

K DR ITREE IR T DA R

ky D OIEITRIEIC IS T D LS T O FEEAE
NP : BALE@EANLV T KXY MR (kg/mP)
RH  : FEXHERE %)

S D AVRUCHEES D R A (em®)

S Dok

SS o HREER T & (kg/m)

t D HEERHIR (R)

t o WURBRAAREM S (H)

14 o AKHE (en®)

s (RFEREAEL (cm)

w o HfATKE (kg/m®)

@ HNERES

y o fHEARREL

u D 10%% R TR

& DRI O T OB (X107

&bty @ FLIRIEOTHOFHEIE (X107
0, : LIRISAH
o, D OKAREICE VAT B



Fi#. FEHORRTHELLAET -2 &

FE-1 ERRBRE & 0 Y RE OB (E-2)

T R UR;UREY: -
MR (ﬁfl\ﬁsmmg4 ” (cﬁ/ 0112)%z i %
29.9 0.043
38.2 0. 052
33.9 0. 065
2.5 0. 085
24.9 0.083
$E80 2 5 7 KR 198 0. 0%
23. 1 0.080 | %5 31k (4) 4 B> 0
29. 0 0.098 | eIV &
26. 2 0.073
21.2 0. 076
23.2 0. 098
19.0 0.101
g 5 ) | 20. 0 0. 100
50. 0 0.075

-2 R L AR R E o MR (K-4, B-10, ®-13)

EHE LTI DERT—H MEDT — 4
JEMEREE | #fIREE | M JEARRREE |l R
AN AN
B8 D | Vmd | (R) e % R W) | ) L]
- 34.8 4.85 28 10.9 2.09
42.2 5.56 g1 | PABRIHE IR IR H 21.2 4.10
39.2 5. 66 28 26. 1 4.22
SNP2
43. 4 5.75 91 14.3 1.86
36.2 5.35 28 16. 3 2.18
SNP3
40. 7 6. 00 91 . 26. 6 3.51
30. 3 4.62 28 29.9 3.91
SNP4
37.8 5.30 91 34.2 4.26
SCil 30. 5 4.97 28 38. 1 4.54
38.0 5.12 91 11.5 2.40 | BECHEN(D) D DD
36.9 5.57 28 - J 23.4 4,46 | BEHIRY fH
BRI IR BE
35.4 5. 74 28 VN 29.2 4.87
36.7 5.71 28 BB A, o 14.2 2. 44
: : T N ST R X=i w2 -1 : :
32.4 5. 04 28 K 23.3 3.68
35. 1 5.56 28 29. 1 4.49
FNP 42.1 5. 48 99 11.6 2. 44
40.9 5.45 104 | FRBREHEE RS L 19. 4 3.08
— 6. 08 139 23.5 3.80
49.5 6.95 401 " 14.2 2.46
50. 7 5. 49 401 | RH60%, 20°C THZIE 20.1 3.15
41.1 3.87 401 | FLIIF T L D LR




f3-3 28HEMEME & Ao EKEOBEEKE (R-T,

BEOT =% (BFXM ()25 OFH D H)

-8)

A | 28 Eﬁ’ﬂﬁfﬁg fommtias: | SSPHTEMIREE | ke | 28 H AR SRIE
mm?) (N/mm?) (N/mm?)
0.74 10.0 1.78 22.4 2.20 22.4
0. 85 12.1 1.78 18.8 2.23 20. 4
0. 86 12.5 1.79 23.4 2.23 24. 1
0.91 9.8 1.79 19. 7 2.23 22.8
0.94 13.6 1. 80 20.1 2.23 21.6
0.95 14.9 1.81 16. 2 2.25 22.4
1. 02 16.4 1.81 18.5 2.27 19.0
1.04 14.7 1.83 17.5 2.27 24.9
1.04 14. 1 1.83 19.2 2.27 25.5
1.09 12. 3 1.84 21.3 2. 30 20.4
1. 17 12.8 1. 85 22.8 2.30 24.3
1. 18 16. 6 1. 85 20.0 2.31 26.9
1. 20 16.7 1.87 21.8 2.33 24.9
1.21 12.4 1.87 22.4 2.34 20.6
1.23 15.0 1.87 19.0 2.34 23.5
1. 26 16.0 1.90 20. 2 2.34 25.4
1.28 19.6 1.90 20.9 2.34 27.3
1.29 19.0 1.90 19.4 2.37 21.6
1. 39 14.5 1.92 18.0 2.37 24. 2
1. 39 17.2 1.92 17.7 2.38 23.5
1. 39 18.8 1.92 17.2 2.38 27.8
1. 40 13.2 1.92 20.5 2.38 27.0
1. 44 17.2 1.93 24. 4 2.39 25.2
1.44 18.2 1.94 21.6 2.40 21.0
1. 47 19.3 1.95 22.0 2.42 22.6
1. 47 20.3 1.95 23.5 2.43 26.3
1.49 14. 8 1.96 19.3 2.45 21.7
1.49 15. 7 1.97 16. 7 2.45 22.5
1. 50 17.3 1.98 25.6 2. 48 19.5
1. 50 22.0 1.99 19.5 2. 48 26.5
1.53 18.4 2.01 23.1 2.49 27.3
1.54 15.4 2.01 20. 2 2.49 29. 2
1.55 21.4 2.02 17.2 2.50 21.9
1.556 20.7 2.02 25.1 2.50 28.7
1. 57 15.1 2.03 21.1 2.51 23.8
1. 57 19.7 2.05 17.2 2.53 19.1
1. 58 15.5 2.05 21.9 2.53 26. 6
1. 58 17.5 2.05 18.3 2.54 21.0
1.61 20.1 2.05 24. 2 2.54 23.8
1.63 20. 4 2. 06 19. 1 2.54 25.3
1. 64 18.1 2.08 21.7 2.54 27.3
1. 64 22.2 2.09 24.7 2.55 20.3
1. 65 18.6 2.14 21.0 2.56 23. 4
1. 68 18.3 2.15 19.0 2.57 24.4
1.69 19.6 2. 16 19.8 2.61 21.4
1.70 19.3 2.16 24. 4 2.62 27.3
1.75 20.3 2.16 25.6 2.62 26.3
1.76 14.0 2.16 23.2 2.63 28. 7
1.76 17.1 2.19 18.7 2. 68 26.0
1.77 20. 2 2.19 21.9 2. 68 26.3




BEOT =% (2B (D) b OFH Y E)

EHELDERT — X

K L wﬁgﬁﬁg
N/mm?)
2. 00 34. 8
2.22 39.2
2.03 36. 2
1. 96 30.3
1. 96 30.5
2.57 35.1

* (BP+AA+0.35)/WCTHE SN 5

7272 L, BPHLEF AT VRS, 44 : BALT v ) filEH &,

-4 ERERE L AR RO BE (”-11)
BEFED 7 — 4 (5% (1) 2 b 0 # A Y i)

FA: Bfr7 947 v ot W HNMNKE

TR JE g §§'}§’ B £ 3R i o JE i 5@};’*{ i oL P AR 2R
(N/mm?) (kN/mm?) (N/mm?) (kN/mm?)

10.9 12.6 14.1 14.9

H 21.2 20.9 K 23.2 20. 4
26.2 24.3 29. 1 23.5
14.3 14.1 11.6 14.0
16.3 14.9 L 19.3 18.2

I 26. 7 19.2 23.6 22.1
29.9 21.6 14. 2 15.4
34.1 21. 4 M 20. 1 24. 6
38.0 23.7 25.0 21.3
11.5 14.6

J 23.2 22.1
29.1 25.5

ok ZMXfﬁﬁg frmmtihs: | 8P TEMRIE | e | 28 H TR R
mm?) (N/mm?) (N/mm?)

2. 69 20.3 2.81 23.3 2.94 24.3
2.70 21.9 2.81 26. 4 2.95 27.5
2. 74 22.8 2.82 25.6 2.98 24. 1
2.74 27.3 2. 86 22.4 3.21 27.1
2.75 30.7 2. 86 30. 4

2.79 26. 2 2.92 22.6




EHELDERT — X

TR JE i 5 B DL 4R R TR JE i 58 B R R 2R
(N/mm?) (kN/mm?) (N/mm?) (kN/mm?)
35.4 28.0 31.0 28. 8
35.5 28. 1 29.5 29.7
Pt 35.7 2940 ooy 30. 2 32.3
36.9 29.9 38.9 29.8
45.0 29.5 37.9 28. 7
44. 7 30.0 36.6 27.5
38.5 31.0 30.8 25.3
38.2 32.9 31.0 26. 4
o 41,0 Al 29.9 26. 2
43.0 33. 1 39.2 28. 1
42.5 33.2 35.5 30.9
44. 6 37.4 39.3 28.5
36.9 32.2 43.7 30.5
36. 1 33.8 40.9 31.5
SNP-3 35.4 28.8 41.8 31.1
41. 8 35.8 40.7 32.0
40. 4 31.9 39.1 33.9
39.8 37.1 47.9 33.7
47.1 32.9
FNP 49. 4 33.9
50.7 33.8
50.7 29.7
50. 4* 32.2°
51. 1% 29. 1*
40. 8** 12. 2
40, 7 11. 8%
41. 9" 13. 1%

— W EREAETCERBERECKTEAER) TOHE
*  RH60%, 20CEREE FOWMIC LY, HENSWH D L KoM

s HLPRIE (105 CHIC CEBLENELS D THIBSELZEOMH

-5 M FRE L mBEROBEFE (K-12)
R | JEAETREE ff () 5 BT EROMELR SR
(%) (N/mm?) (N/mm?) (kN/mm?)
0 49.5 6. 95 33.9
8.4 50.7 5.49 30. 3
100 41.1 3.87 12.4
*ELE R = 100 X (BT EUKEE-TRGER) /A0S KE




f+-6

ROIRUILHE O 72 & Wo bt e, B R R OB (K-14, E-15, K-16)

* METH X0 aEBE AR
*k 100X (R IRBIMG D O HBEORD &) / (F BB RO HE)

-7 FWEIZBITDIEEOTH (B-1T)
s 20CIZ BT HHRIRRE S 2 B & L7 RF D IFIR O3 A
(C) SNP-1 SNP-2 SNP-3 SNP-4 SCH-1
0 -148 -135 -196 -209 -137
10 -60 -86 -70 -95 -61
20 0 0 0 0 0
30 73 61 60 72 81
40 187 119 114 188 145
fir-8  dh P E ST RE (B-19)

smmpps | REED | MTRL | e | IR

FNP-90-1 4.93 5.43 0.91 296

FNP-90-2 4.93 5.45 0.91 2602

FNP-90-3 4.93 5.62 0. 88 76

FNP-85 5. 30 6. 24 0. 85 384

FNP-80-1 4.97 6.21 0. 80 121413

FNP-75-1 4. 38 5.75 0.76 42068

FNP-75-2 4.38 5.87 0.75 131561

FNP-75-3 4.38 5. 90 0.74 422663

FNP-65-1 4.17 6. 42 0. 65 871837

FNP-60-1 3.65 6. 08 0. 60 636118

o WA | R ERT | IGRE O A Wl | EEREO R | 0T A
(H) (%) (u) (H) (%) ()
0 0. 00 0 0 0. 00 0
7 1.16 45 7 1.06 55
14 1.53 84 13 1.39 83
SNP-4
SNP-1 29 1.88 172 28 1.78 122
56 2.26 280 56 2.20 175
79 2.41 327 91 2.38 184
91 2.43 332 0. 00 0
0 0. 00 0 0.74 56
7 0.86 27 13 0.90 76
SCH-1
14 1. 11 57 28 1. 06 100
SNP-2 28 1.41 115 56 1.40 132
38 1. 55 145 91 1.81 173
56 1.79 185
91 2.03 225
0 0. 00 0
7 0. 98 75
S\P-3 13 1. 14 105
28 1.53 145
56 1.94 168
91 2.17 211
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