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(Fundamental Research on the Substitution Earthing Electrode
for the Foundation of Building)
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Abstract

The electrical characteristics of concrete block including a reinforcing rod in the foundation of the housing
was fundamentally reviewed. It was tried to apply the substitutional earthing electrode in the foundation of the
building. In order to identify the difference in the earthing resistance between mortar block and concrete block
model, those models including a reinforcing rod in their inside were prepared and investigated for the earthing
resistance.

In results, the earthing resistance was largely affected by the block’s resistivity compared to the change of
resistance in reinforcing rods and the ground resistivity.
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Fig. 1. Concrete block model and Mortar block
model
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Table 1. The measurement resuit of earthing
resistance of mortar blocks

w9 [Q]
59 49 {59 139 |59 239 |59 29¢Y
298| LAY | LAY | BEANG

@] 220 228 220 222
2l®| 300 290 260 300
21©| 18 185 185 180

@1 252 252 240 248
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Table 2. The measurement result of earthing
resistance of concrete blocks
=Y Q]
54 49 54 139 54 3¢ 54 299
£agE AY| 229 AF| 2aYE A | 23YE AY

® 775 719 820 1000
2 ® 540 331 300 585
NG 500 420 400 680
@] 1010 890 672 360
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Fig. 2. The model for the volume substitution
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Table 3. The equivalent radius in reinforcing rod
using the volume substitution

Fae FHmD AARe
S7vA 7 (ImD)
17 2.654x10°° 0.0233
Aze| 27 5.308x107 0.0293
F& | 374 7962x107° 0.0336
474 10.616x107° 0.0370
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Table 4. The equivalent radius in blocks using
the volume substitution

859 ¥(m)D AAA

FVRA 7y (Imd)
1A 8.973x1073 0.16241
Az | 27 8.946x1073 0.16225
% | 374 8.920x1073 0.16209
47y 8.893x107 0.16193
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Table 5. The volume substitution result in the
resistivity of mortar blocks .

@9 [Q/Q - m)

5449 | 54139 | 59 WY | 54 MY
EUAY | 2Y9AY | SRAY | 2Ry
WAAZE/ | dAARE/ | dAARE | dAATE/

BUAYE | 29488 | £UHYE | 2uAYE

@ | 20/333/-18 | 228/338/-18 | 220/280/-9 | 222/293/-11
2| ® | 3003469 | 290/409/-25 | 260/435/-37 | 300/409/-22
2 ©] 1801518 | 18/1%6/8 | 185/124/16 | 180/124/15
@ | 252/346/-2 | B2f311/-16 | 2402065 | 248/236/15
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(a) The change of earth resistance in
mortar blocks

Tiolooas e

SagiE 3 o Lk o 24
oo e e
|| —ERdzxE —-—aezmxmu‘t
YBIGXHYR  eUB4GAHUE
o b
s/4 5/13 . §/23 5/29
ayy

(b) SEEE9 UX|XMEE &3
(b) The measurement result of soil
resistivity in mortar blocks
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(c) The change of the resistivity in mortar
blocks
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Fig. 3. The measurement result of mortar blocks
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Table 6. The volume substitution result in the
resistivity of concrete blocks
@9 [Q/Q - m]
54 49 59 139 59 39 54 209
2aYEAY | 2AJEAY/ | ZAYEAY/ | LIHERY
WAR%E | WANYE | dAARE | dAAYE/

TAYEAYE | 2AEAYE| 2 EAYE | 2YEARE

®| TomYs | T8 | QAN | 1000253128
ol ®| s | BUATS | N0 | ST
2 ©| o0nem | 2o6ues | 001272 | 6018413

@

1010/299/215 | 890/306/177 | 672/204/141 | 860/280/176
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Table 7. Comparison of Measurement Result in

model blocks
s | HAARE AT | EZAYE
=
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©(323)|513[ 15| 164 | 18] 420 | 8| 68
©EZ3)|5/23] 124 129 | 18] 400 | 16| 72
@(3249|513( 311 | 306 | 52| 80 |-16| 17
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(a) The change of earth resistance in
concrete blocks
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(b) The measurement result of soil
resistivity in concrete blocks
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Table 8. The comparison of the measured and
the volume substitution value

2 S7HAA Aayy AY FAAGA[Q]

2 [291pfQ - ml|p(Q - ml| rlm] | nfm] | (14 {424
23

e @| 10692 | 1979 |00233]016241| 820 | 820
28| © 1667 12455 {00336 {0.16203] 18 185
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