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An Experimental Study on Rapid Repairing Mortar for Road with Steel Slag
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Abstract

The purpose of this study is to recycle steel slag generated from the iron producing process and to use steel slag
as a construction material which is currently landfilled Steel slag is subjected to aging treatment due to the problem
of expansion and collapse when it reacts with water. The Slag Atomizing Technology (SAT) method developed to
solve these problems of expanding collapse of steel slag. In this study, experimental study on the emergency repair
mortar using the reducing slag, electric arc furnace slag and silicon manganese slag manufactured by the SAT method
is Reduced slag was shown an accelerated hydration when it was replaced with rapidly—setting cement, and the
rate of substitution was equivalent to 15%. It is shown that the electric furnace oxide slag is equivalent to 100%
of the natural aggregate, and it can be replaced by 15-30% when the silicon manganic slag is substituted for the
electric furnace oxide slag. With the above formulation, it was possible to design the rapidly repair mortar for
road use. These recycling slags can contribute on achieving sustainability of construction industry by reducing
the use of cement and natural aggregates and by reducing the generation of carbon dioxide and recycling waste
slag.

Keywords : steel slag, SAT method, electric arc furnace reduction slag, electric arc furnace oxidizing slag, silicon manganic
slag, rapidly repair mortar
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Table 1. The physical properties of aggregate of KS F 2527

' e o Ratio of . Expansibil
. Absorption Stability Abrasivity Unit Volume ;
No Densny(g/cm’) (0/0) (0/0) (0/0) vgﬁjsnglé?so) Weight(kg/f ) (L}Z)
Coarse 251 30 | 12 40 |
N |
atura Fine 251 30 | 10 |
Coarse 251 30 12 ] 40 | 55 1
h
Crushed Fine 251 30 | 10 | 53 1
N 22 1 6.0 | 125 1
Blast fumace ~ Coarse 24 1 40 | 135 1
sla ’ ’ :
¢ Fine 25 1 35 1451
_ comse N 31140V 20} 1.60 1
1 oty 2ol 2001
dag e fo N 81140V 20} 1.80 1
H 40145V 201 2201
Copper slag :
conorete Fine 3217 201 1.80 1
Zinc slag Fine 321 20] 1701
Ferronickel slag Fine 271 3.0 1501
Coarse 251 30! 12 551 21
Mold |
owden siag Fine 251 30 10} 531 2]

T: Overl : Under V : Less than
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Table 2. The performance standard of repair materials

Classification Unit Standard value
Initial set min. 40 Within
Setting time
End set min. 60 Within
Flow mm 180 Over
2 hour Compressive strength MPa 10 Over
3. AgAl 2 WY SAHFHE
3.1 gasa 2
Shedgel 1 U2 Ul BARIA it o= A
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Figure 1. The manufacture process of CAC

Table 3. The oxide formation of CAC Figure 4. The shape of natural and EAFOS aggregate

Oxide Ratio(%) Oxide Ratio(%)
S0, 109 S0 17 AAFE]OIA LE 1S smmolsla Hgalrt 7|2 Alst
Ca0 45 MnO 06 S 29 294 548 Wee 3.54g/ar, &S
ALOs 266 10, 04 0.29%, AAE&L 0% Zhe 2102 FRI=QI) o &
FeO 43 ETC 44 S AAES =& 739 YFE 2= 2O F Figure 49}

ZtH9]. (0% A7|12 A& A(Electric arc furnace
oxidizing slag)+= EAFOSZ 7))

MgO 6.6 SUM 100

Si0. f . .
Regu!ated Set Cement 2 °’d'“é:¥“:::“““d Table 4. The physical properties of EAFOS
Calcium Aluminate T
ChipasllE - B‘a“ fumace Slag Max. Water Soig  Percent
i grad Densit  absorpt : age of
\ Fly Ash NO size  ylg/m)  ion Eﬁgl/%]h; vo(lé;or;we particle
(AN (m) (%) (%)

EAFOS 50 3.54 0.29 2, 331 700 0.02

_____ ) ' A\ Natural
\ aggreg 5.0 2.60 1.11 1,559 59.1 0.24

Ca0 Aly0;
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Figure 5. The shape of SMS

Table 6. The oxide formation of SMS

NO AlLO3 MnO SiO2 Ca0o MgO Total

Weight

pe{;gg”‘ 2310 1460 3590 1282 670 93.02
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Table 7. Experimental plan
Test item
Factors Level
Fresh Harden
CAC (%) 6( 0, 5, 10, 15, 20, 25 )
W/B (%) 2( 45, 50 )
Flow,

Latex solid Compressi
content 6( 0, 5,10, 15, 20, 25) Setting  ve strength
EAFOS  6(0, 20, 40, 60, 80, 100) "™©

SMS 5( 0, 15, 30, 45, 60 )
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Table 8. Mix plan

Volume ratio(%)

The replacement

Group of factor \?{{/{E
(%) CAC C S Latex EAFOS SMS
0 000 100 25 0 0 0
5 005 095 25 0 0 0
10 010 090 25 0 0 0
CAC
15 015 085 25 0 0 0
20 020 080 25 0 0 0
25 025 075 25 0 0 0
0 015 085 25 0 0 0
5 015 085 25 0106 0 O
Latex 10 015 085 25 0213 0 O
solid
content 15 015 085 25 0319 0 0
20 015 085 25 0426 0 O
25 5 015 085 25 052 0 0
0 015 085 250 0319 000 O
20 015 085 200 0319 050 O
40 015 085 150 0319 150 0
EAFOS
60 015 085 1.00 0319 100 O
80 015 085 050 0319 050 O
100 015 085 000 0319 250 0
0 0.15 085 000 0319 025 0.00
15 0.15 085 000 0319 213 038
SMs 30 0.15 085 000 0319 175 075
45 0.15 085 000 0319 138 1.13
60 0.15 085 000 0319 100 1.50
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Figure 8. The compressive strength of CAC
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