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An Experimental Study on the Development of EMP Shielding Concrete
Using Electric Furnace Oxidized Slag Aggregate
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In this study, EMP shielding performance was evaluated using electric furnace oxidized slag to give EMP shielding performance
to concrete among the most used materials in construction sites. As a result of the evaluation, the component of the
electric furnace oxidation slag was found to have an Fe,O; content of 34% and it was also found to contain an MgO
component of about 4.8%. In addition, as a result of conducting an aggregate stability evaluation due to concerns about
expansion due to MgO components, it is considered to be suitable for the KS standard. EMP shielding performance
evaluation result showed that there was no correlation in EMP shielding performance according to compressive strength,
and that general aggregates did not have EMP shielding. However, it was found that the aggregate using the furnace
oxidized slag had excellent EMP shielding performance, and the shielding performance improved as the thickness increased.
As a result of the durability evaluation, it was found that the EMP shielding concrete has the durability of abortion
compared to the general concrete. Through this, it is thought that it will be good to improve the shielding rate if concrete
is manufactured using electric furnace oxide slag when constructing EMP shielding structures in the future.
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Fig. 1. Concept of existing EMP shielding room
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Table 1. Experimental items

Item Experiment Standard method
Characteristics of XRF N
electric furnace Safety evaluation KS F 2507
oxidized slag aggregate Free-CaO ASTM STP 985
Flow test KS F 2402
Analysis of
. AYSIS © . Air contest test KS F 2449
physical properties
Compressive strength KS F 2405

EMP shielding

performance evaluation MIL-STD-188-125-1

EMP shielding test

| of - Rapid carbonation KS F 2596
A O E6I= AETel YTEA Koo Ofs0f HAsHs Durabillty Frecze-thaw KS F 2456
HIARSAIO|H, & #s 2 A e KR H2E tie Drying shrinkage KS F 25%
Table 2. Mixing design of cement paste
o WIC Sa w | ¢ S | G EOSS EOSG AD
pecimen %) %) (kg/) %)
27-Plain 46 49 170 370 853 915 - ] 058
27-EOS 46 54 170 370 - ] 1327 1,130 038
40-Plain 35 47 170 486 774 900 - ] 1.0
40-EOS 35 52 170 486 - ] 1,209 1,116 1.0

(Source) W: water, C: cement, S: sand, G: coarse aggregate, EOSS: electric arc furnace oxidized slag sand, EOSG: electric arc furnace oxidized slag

aggregate
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Fig. 2. Curing temperature and time
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Fig. 4. EMP Shield test equipment layout conceptual diagram
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Table 3. Chemical composition of industrial by-product aggregates

) Chemical composition(wt.%)
Specimen
lg-loss | SiO, | ALO; | Fe;O; | CaO | MgO | SO;
EOS 2.71 17.08 | 13.19 | 34.63 | 21.44 | 4.84 0

Table 4. Evaluation result of stability of industrial by-product aggregate

Table 5. Free-CaO analysis of industrial by-product aggregate

Specimen Free-CaO(%)
EOS 0.13
Fine aggregate 0.14
Coarse aggregate 0.11

Stability of aggregates(%o)

Specimen
Ist 2nd 3rd 4th | Sth | Average

Coarse aggregate 3.4 35 3.6 35 35 3.5

Fine aggregate 5.0 4.7 4.7 4.7 4.9 4.8

EOS 8.2 9.4 8.7 8.6 89 8.76
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Fig. 7. EMP shielding performance test results
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