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ABSTRACT Rather than causing damage from heat, blast, and radiation of a regular nuclear weapon, recently, it is predicted that
North Korea has been inventing high altitude electromagnetic pulse (HEMP) missile in order to incapacitate electronic equipment.
HEMP shielding facility is used for military purpose today. Despite the electromagnetic shielding effects from high quality
compression plates, problems may include such as the possibility of electromagnetic influx resulting in the welding of the
compression plates, and difficulties and high cost of construction. Therefore, in this study, a high electrical conducting material was
added to the concrete experimental subject to ensure the shielding effect through electromagnetic waves to for the concrete structure,
instead of building a shielding facility separately for the structure. Also, among the experimental subjects, 100 um of Iron-Aluminum
alloy metal spraying coat was applied to two types with the highest shielding effect, and to two types with the lowest shielding effect.
The result of the experiment indicates that experimental subjects added with a high electrical conductivity material did not meet the
minimum shielding criteria of MIL-STD-118-125-1 standard, but all the experimental material applied to the metal spraying coating
satisfied the minimum shielding criteria. In conclusion, it is considered that 100 pm of Iron-Aluminum alloy metal spraying coat

contains high efficiency in the HEMP shielding.
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Fig. 1 Concept of existing EMP shielding room
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Table 1 Chemical composition of used materials

Chemical proportion (%)

Type :

A1203 8102 SO3 CaO FeZO3 MgO Etc.
Fine 1575 18620 0.02 | 047 | 0.54 | 0.19 | 6.80
aggregate
Coarse |13 00 164.00| 0.16 | 5.66 | 3.19 | 2.17 | 11.80
aggregate

PS ball | 4.10 |21.20| 0.11 |23.40|33.10| 5.60 | 12.50

Oxidizing

7.70 |20.90 | 0.60 |28.60|27.80| 5.70 | 8.70
slag

Magnetite) 5 5 12120 040 | 3.70 |52.00| 18.40 | 2.00
powder

Magnetite| 3.00 | 37.00| 0.04 | 9.38 [26.10|21.70 | 2.80

Table 2 Density of used materials

) . |Steel| PS |Oxidizing| Magnetite .
Type |F-A|C-A fiber | ball slag powder Magnetite
Density [2.61|2.657.65|3.77| 3.62 3.79 4.40




Table 3 HEMP shielding concrete mixing proportion

Unit weight (kg/m®) (%)
AD AE
Classification w C Sea | River Gravel Steel | PS |Magnetite| Oxidizing Magnetite N A.ir.
sand | sand fiber | Ball | powder slag Superplasticizer | entraining

agent
OPC 158.4 | 350.0 | 441.0 | 4452 924.0| - - - - - 0.85
0.5S1 158.4 | 350.0 | 441.0 | 445.2 1 924.0 | 39.2 - - - - 0.60
0.8S2 158.4 | 350.0 | 441.0 | 445.2 | 924.0 | 62.8 - - - - 0.60

0.5S-P303 | 158.4 | 350.0 | 441.0 | 445.2/| 924.0 | 39.2 - 105.2 - - 0.85 0.1
0.8S-P304 | 158.4 | 350.0 | 441.0 | 445.2| 924.0 | 62.8 - 105.2 - - 1.10
E-PS5 1752 1350.0 | - - - - [1263.2 - 1256.0 - 0.60
M-PS6 | 1752|3500 | - - - - [1263.2 - - 1256.0 0.60

0.5S1 : 0.5% steel fiber / 0.852 : 0.8% steel fiber / 0.5S-P303 : 0.5% steel fiber + 30% magnetite powder /
0.8S-P304 : 0.8% steel fiber + 30% magnetite powder / E-PS5 : Electric arc furnace oxidizing slag + PS Ball /

M-PS6 : Magnetite + PS Ball

Table 4 Experimental factors and levels

Factors Cases Levels
OPC
0.5% Steel fiber
0.8% Steel fiber
0.5% Steel fiber

Concrete + 30% Magnetite powder 7
Shielding 0.8% Steel fiber
+ 30% Magnetite powder
Magnetite + PS Ball
Electric Arc Furnace Oxidizing

Slag + PS Ball
ATMSM
Shiclding Zn — Al (100 pm) 1
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Fig. 2 Concrete mold for shielding effectiveness test
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Table 5 Frequency domain

No fr;relite?li Applied | Electromagnetic | Number
’ quency area wave type of testing
domain
1 14 kHz 3
Magnetic range

2 140 kHz Civil - (10°~2x107 Hz) 3

3 14 MHz Military 3
facilities

4 | 300MHz Resonant - 3
(HEMP) Plane range

5 1 GHz (2>< 1 07~] 09 HZ) 3

6 | 10GHz Civil 3
Rcilies | Flane range -

7| 18GHz | pycry | (10-107H2) 3

EMC': Electromagnetic Compatibility
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Table 6 Physical properties of fresh concrete

- Slump Air Density (ton/m’)
Classification contents . .
(mm) (%) premise | practice
OPC 160 6.2 2.33 2.27
0.5S 140 4.5 2.37 2.36
0.8S 125 4.0 2.39 2.37
0.5S-P30 145 3.6 2.47 2.38
0.8S-P30 145 3.9 2.49 2.44
E-PS 145 5.5 3.04 3.13
M-PS 150 6 3.04 3.0

Table 7 Strength of Hardened Concrete

Compressive Bending strength
strength (MPa) (MPa)
Classification
days days

3 7 28 3 7 28
OPC 229 | 298 | 346 | 49 | 54 6.1

0.5S 223 130.7 | 369 | 54 | 5.6 6.9

0.8S 1541223 1299 | 40 | 54 6.8

0.5S-P30 223 |1 30.6 | 38.0 | 40 | 5.6 6.3

0.8S-P30 194 | 272 | 352 | 40 | 52 6.1

E-PS 31.6 | 41.0 | 50.1 | 59 | 6.2 6.6

M-PS 229 | 314 | 423 | 46 | 4.8 5.7
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Fig. 9 Results of Compressive and Bending strength
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