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Efficient Coring Grounding Construction Method in Jeju Area

Se-Ho Kim=*

ABSTRACT

The ground is composed of various soils and the resistivity of the soil depends on many parameters. It

depends on the type of soil and varies with distance as well as with depth. Especially, soil resistivity of

volcanic area such as Jeju is very high and it is difficult to acquire necessary grounding resistivity. This

paper introduces the efficient grounding construction using coring technique for proper grounding resistance

in high resistivity area. Because it is difficult to measure the accurate resistivity of soils, their resistivities

are estimated. Parallel grounding electrodes and estimated resistivities are used for necessary grounding

resistance in scheduled construction region.

key word : Coring grounding construction, Parallel grounding Electrode, Grounding resistance,

Resistivity
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Fig. 1. Ellipsoid electrode

Table 1. Ground resistance formula of electrode

electrode shape ground resistance formula
flat ellipsoid = 2y S0
K=y 1D
_V -
a=b>c, . radius @ =r
length ¢ = [/
N _ 0 1+ 7T
long ellm;o(]d R= AT In =T
T=\1-()*
a:b<c~‘ radius @ =r
) Clength e = [/
hemisphere
‘1\) _P_
| 2y
a:b:c ' rddlu'.‘, a-=rT
circular plate
| f= 4r
a=b>>cy .. radius @ = r

L a=b>>c:

X
y

R=-£— : V_df;
elliptic plate 2ma Jy 1 — k*sin “¢
o _ _ l’, 2
b=\ 1-( 2)

long axis = @
short axis = b
" e Y
. radiuvs @ = r
a=b<<c: length ¢ = /
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Fig. 2. Electrode of coring grounding construction
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Fig. 3. Voltage distribution of grounding electrode
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Fig. 4. Design flowchart of parallel grounding elec-
trode

M. Ak
Table 2t AFARAM AgHz z01y HAE
ol 43ted 228t M MG FAT ROEA 1]2;.]-,1
Z7h ¥R o AFoz FAEM £

63



nio
=
oo
2&

L
o2

10

o

£

Y
o
e
n
~N
o
o>~<
oy
of
H
o
il o
“N
g
p R = N
f
|

Sgon a5 0 A LA
ok 159% WE A o] AT @At & dor]t g0l
g % U gholok

Table 39
19ER FAHYT,
LEECEEE

=)
2
ot
et
10
=
=3
B
=2
o
e
_,}I_‘

z4x9) 97}
dett df Agene) 24 we
124 237 4] vhepg
Qakekn A7kslol A, o

_/}‘
Ao AzkAel ool e
aostd 348 o4 quE

1_ ﬂEo] 114_94; 4
o] {gstctn & = ok

HEE Hddsn fes
go} 9l AFw AF %*JE Aa36le
T AL FHoR !
15 AT dge
At

Table 4 Lebd uieh o] i7je] HAHToR
= A1 F FAAE 1001E 48 » deng

]

QRA% AFsoiol #o WAHAE e 9
sfo Aol A4 9 AR, WA ol u

L

2 A&ATE Table 5-80 FA)5 o}

AgATe oA B uheh o] Ao 72|
AW E575 AgASE Aol AaFr) gers

s
2l Ao b A4S dgASe) agu: 404
QAo 29 A7 AR e e & 4

bl ol “d%‘f’ duitiez ¥4 WY HAAHZ

Agol #4 e olulg n} web YAFA A
FAPeel Aol WHel 0 ARAL A% o
0, 9E FPAE Wele] prel AAEE WA
s st 14483 2 F Aok

Table 2. Geological structure and measurement
resistance of core
no. of | depth - . resistan
core | [M] geological structure cel9]
. 0 - 6clay, 6 20 scorig,
SHESL 30 120 2 clay, >1 - 22 rock, 6
22 25 sconia, - 30 rock
sungs | . 0 - 6 clay, 6 - 12 scoria, .
an-2 | P |12 - 30 rock B
. 0 - 5rock, 5 - 15 scorig,
TES| 34 |15 21 rock. 21 - 24 scoria, 38
n- 2 34 rock
sungs | 0 - 11 rock, 11 24 scoria, -
an-4 | X[ 21 30 rock H
sungs 0 - 2 clay, 2 - 27 rock, .
an-5H 4 27 - 28 scoria. 28 - 40 rock 0
sungs | 44 0 - 6 clay, 6 - 26 rock, Ry
an-6 | ° X - 28 wcoria, 28 - 30 rock e
Pookel 30 1015 rock, 15 - 30 scoria 40
POOkel 1510 - 15 rock 52
Kyora| 15 10 15 scoria 5
Lel
f <Y
RYOR1 17 100 15 rack, 15 - 17 clay 57
'Duehul 0 3scora 3 - 9rock 9 - 11| o=
_ 11 . H
1 clav
\t{?r?gl 30 |0 -1 clay. 1 - 30 sconia a6 J
Hang P 0 - 4 rock. 4 - 28 scoria, &«
won-2] 7 | 28 - 32 rock
Sfr?gs 3 |0 - 6rock 6 - 33 scoria 30
Hang I 77 0 5 rock, D - 20 scoria, a0
won-4! ~ 027 rock
Hang 28 0 - 2 rock, 2 - 20 scoria, =0
won-o| ¢ 20 24 rock, 24 - 28 scoria 22
Hang| 3y |0 4 rock 4 30 scoria 63
T
Hang | o, | 0 - 1 clav, 1 - 15 scoria, !
won-7 3 15 - 33 rock ! 60
Hang | = 10 - Iclay, 1 - 20 scona, 20 - 35 .
won-8 H rock 4
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Table 3. Estimated ground resistivity in Jeju

classification | resistivity[2 m] | estimated value[? m]
clay 200 - 500 300
rock 800 - 1,300 1,100
scoria 900 - 1,800 1,300

Table 4. Expected ground resistance in Jeju
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Table 5. Aggregation factor of parallel electrode
(Z =2 3 4.5
no. of electrode(7)

a=s/ -
I= 15 2 3 4
SV S A I/ B 213213
vpe N . oet I
a . » . - ' -

10 146 159 [ 161 168 | 1LW[1.71} 1.76 | 1.82 | 1.80
12511431 133 | 155 161 | 168|163 167 | 173|171
15 (141 130 | 151 136 | L63|1.38] 161 | 166 | 1.6
175|139 147 {148 152 [ 158 [134| 157 | 144 | 160
20 [133) 145 | 146} 130 | 155 (152 154 | 157 ] 1.96
225|137 143 | 14| 147 | 152 [149; 151 | 14| 153
25 {136 141 {143} 146 |1.30{147] 149|152 | 151
275135 140 | 141 144 | 148|145, 147 | 150 | 149
30 [1350 139 | 140 143 | 146 | 144|145 | 148147

Table 48] PATA Aol Hatel YA+
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olgalw WAFA AG) By P Dol W} WY
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depth | height - expected Table 6. ation factor of parallel electrode
it m) geological structure resistance 9] I?Azg:grgg’i) par;
. (-2 clay. 2-20 scoria, y
FI0 2 | % | g 0 - no. of electrode(Z)
: 6 7
. - = 1 -2 seoria, 2-27 rock, L=16n
FI R 97 scona ® r]z]alala]2]ela]s
F-%8| % | % | 01 clay. 1-2 rock 41 > N P
F-m3| %0 | 103 | 012 clay, 12-30 sooria 24 a \ | UCNREE LR M S e
F23) 2 | 64 |09 clay, 924 ook 5 10 [ 1822000186 191 [1.8] 202 202|200 | 1.92
0-1 clay, 1-7 scona, =
x| W 1 | 702 ek 1277 scora a 125117311881 1.761 1.80 [1.77] 189 | 1.80 | 187 | 1.81
27-3 rock, %544 scoria 151166179 1.69{ 1.7211.70{ 180 | 1.79 ] 1.78 | 1.73
, 0-1 clay, 1-12 rock. 1751161 | 17211631 166 |164| 1.73| 1731171 | 167
F-28] B | 18 | 12-19 scoria, 19-%9 rock # - = -
2-38 seoria 20 1157 167|1.591 161 1160} 168|167 | 166|162
ol o | o | 04 scoria 411 rock % 29511541 1631136] 1581156 164 | 1.63 | 162|139
11715 scoria, 15-32 rock 95 [151 1150|153 | 156 157! 160 | 160 | 159 | 1.56

2751149] 157 [ 151 | 1.53 {151 1.57 | 1.57 | 1.56 | 1.53

30 | 148|154 149 151 {150 155 1.55| 1.54 | 1.51

Table 7. Aggregation factor of parallel electrode

(Z = 8

s no. of electrode(?)
T Z 3 @ &
L I PRI LS B B
a . B
1.0 1.92 213 202 217 213
1.25 181 2.02 189 201 198
15 1.73 191 1.79 1.90 187
1.7 167 1.82 176 1.82 179
20 162 1.76 167 1.5 1.73
225 159 1.71 163 1.70 163
25 1.56 1.67 1.60 1.66 165
275 153 163 157 163 1.61
30 1.51 1.61 155 1.60 1.59




Table 8. Aggregation factor of parallel electrode

(Z =9 10
no. of electrode(7)
a=s/#
9 10
/= /5m — — — - - = -
L 2| & & 8y 2 3
e PPN R E I R R

10| 198 | 225]231 ) 2184 | 201 | 2321 2%

LS| 187 [207(213] 202 | 1.8 | 214 | 208

151 179 [ 195]200]| 191 178 | 201 | 1.9

L75] 173 | 186190 1.83 172 ¢ 191 | 1.8

20| 168 180 |183| 1.76 167 | 183 | 1.80

25| 164 | 1741177 171 162 | 178 | 1.74
2.5 161 | 170 | 173 | 167 139 | 173 | 1.70
275 159 [ 166|169 166 156 | 169 | 166
30 | 157 | 163|165} 161 154 1 166 | 163

Table 9. Construction method of expected groun-

ding area

no construction method

F-109 ax2T or 2>7 of 776 1

F-134 a=2" of 7=7 1: or

F-3719 a=3.0 of 5 or Z=8

F-268 a>3.0 of Z=6 T or 7-7

F-273 .

F-223 7=4

F-322 7>8

F-328 7>7
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Table 10. Aggregation factor of parallel electrode
(Z= 2,3, 4, 2)
no. of electrode(7}

asst
2 3 4 5
=18 - —T— —
D] L 2 L 237 a 2|3
e LI « ot " v e .
e ajr v . om e d EEET] .
3 . . el

10 11.52| 164 {167} 1.74 | 1383|177 182|188 1.86
1.25(1.49] 1589 161 167 | 175169 1.73| 1.79 | 1.44
15 |147) 155 (157] 162 [ 169(164]167{1.72| 171
1.75 (1451 1.53 [1.54] 158 | 1.64 [1.60] 1.63| 1.67 | 166
20 144|150 11.52] 155 | 161|157 139|163 | 1.62
2250143 149 [1.50) 153 | 138 [15H1157 11601 1.59
25 [1.42) 147 [1.48] 15] | 156 |1.33] 155157 | 157
275(141) 146 |147| 150 [134]151)133 (155 1.5
30 {141] 145 1146 149 | 1521501151 1.4 | 153

Table 11. Aggregation factor of parallel electrode

(Z=67
no. of electrode(Z)
a=s/] z
6 (
1=24m T N .
1 203 4 £z 2131413
vpe BT M ES RS R I R
TR PR PO L LLE Y ISP B S Y
a : . [SPEN P

10 | 18 1206|192y 197 | 199 | 208 | 2081206 1.9
125 178 (193[182] 185 | 183 | 195 | 1.95| 1.93| 1L.&7
15 | 172 [ 18175 178 | 1T | 1% [ 1.85] 1.86| 1719
175 | 167 [L78169) 172 170 | 1L79 | L78| L.77]1.73
20 | 163 | 173160 167 ] 157 | 1.74 | 1.73| 1.72: 1.68
22 | 160 116911620 1M | 162 | 169 | 1A8] 168] 1.65

[S>]
o
1

25 1 157 {161 159] 161 | 160 | 166 | 166]165] 162
27| 150 | 1631157 159 | 157 | 163 11631162]1.59
30 | 133 | 160|136 157 | 1.35 | 161 1i].ﬁl 160 1.57
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Table 12. Aggregation factor of parallel electrode

(Z =8
ot no. of electrode(7)
{=ddom - 8‘ —
1 2 3 4 R
tvpe . N .
. SETTETEI D I e,
10 1.9 2.24 2 223 219
1.25 187 2.08 1% 207 204
15 1.79 1.97 1385 1.96 1.93
175 173 1.33 1.78 1.8 1.5
20 168 1.32 1.73 1.81 1.79
225 164 1.77 1.69 1.76 1.74
25 161 1.73 1.66 1.72 1.70
27 1.59 169 1.63 1.69 167
3.0 1.57 1.66 1.60 1.66 165

Table 13. Aggregation factor of parallel electrode

(Z =29 10
no. of electrode(Z)
a-s/
9 10

I =Cim

1l 2 3 4 1 2 3

tvpe [ IS N (PR v

) vou S PO [P TPA INM, .

1.0 203 | 231|237 224 | 207 | 23R {232
125 1 190 | 213 (219] 208 | 194 | 219 {214
15 182 | 201 [206] 197 | 184 | 206 |20
175 | 17 [192]196) 188 1 1.78 | 1.97 {192
20 170 11851190 182} 172 | 189 {155
225 0 166 11801183 177 ) 168 | 183 [1.80
25 166 | 176|178 1.73 } 16 | 1.79 | 1.76
27 | 161 | L724174] 169 | 162 | 175 | 1.72
30 159 | 1691171 166 | 160 | 171 | 169
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