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ABSTRACT

The data used in this study were from the
geologic columnar section from over 5000 tube
wells. Boring depth was identified to secure an
enough airflow when air ventilation layer is to
secure 25-35m in depth. Considering the size of
electronic power and airflow to secure, the
borehole diameter of 250-300mm was tested.
The result of this test showed that the wider
the borehole diameter is, the more the airflow
pipe
established according to ground water tube well

increase.  Borehole  protection was
which was recommended by Water Resources
Jeju  Special  Self-Governing
Province. It was identified that there

environmental geological problems such as the

Headquarter,

is no

breaking of ground. Even though the wind flux
test through underground borehole was applied
in a variety of way this study, it was proved
that the kind of blower fan, fan electric power,
boring depth, borehole diameter,

establish the protection pipe were significant

whether to

factors to determine difference in the inhalation
of underground air. The significant differences
were as follows. Blower fan (turbo engine) was
more beneficial than axial fan in noise and
when turbo fan static
used. The electric
power of blower fan was stable between 5.5kw

persistence whose

pressure efficiency was

and 7.5kw, considering its establishment place
and the possible quantity of air inhalation.
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Fig. 1. The structure map of water permeable geology in Jeiu
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Table 1. Details in boreholes in Jeju city.

Boring Borehole Borehole an

e e 8 B R
(m)  (mm) method

dE 930 50 0 Rotary =~ Mandarin
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Table 2. The characteristics of discontinuous

elements of base rock

Factor Characteristics
stratification, foliation etc in geologic
Structure & g
structure
. width is under 0.5mm in
Closed .
the picture
. Semi- width is 0.5~10mm in the
Joint .
open picture
width is over 10mm in the
Open .
picture
Crushing crushing zone or the upside and
Zone downside of fault
Mineral colored mineral vein(quartz vein,
Vein calcite vein etc)
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Selection of best site considering of geology and
equipment advantage

4

Boring to 50m depth with 250~300nm diameter
of hole considering of groundwater level

ST

Refill grouting(width:over 50mm) to 5m depth
from the surface of the earth for the
contamination protection

L

Detection of under groud air distribution through
the logging of TV photographing, temperature
and wind flux test

S

Establishment of strainer pipe for the protection
of bore hole collapse

L T

Establishment of concrete block for the
contamination protection through the surface of

the earth

Fig. 2. The flow charter of borehole being processed.
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Fig. 3. The mimetic diagram of borehole for
the development of underground air.
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Fig. 5. Pantoscope of

Fig. 4. Pantoscope of
wind flux test
by turbo-fan.

wind flux test
by axial fan.
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Table 3. Comparison of the characteristics of blower fan by the shape and kind of its wing

Static pressure

Fan efficiency

Shape of wing Kind of wing (mmag) (%) Characteristic
Sirocco Fan 10~100 40~60 slow speed.
) Air Foil Fan 25~300 70~85 high speed
Centrifugal type .
Turbo Fan 50~1,000 60~80 high speed
Radial Fan 50~500 40~70 high noise
Axial fan type - 40~85 high airflow
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Table 4. The geologic layer of boreholes analyzed by district.

Altitude Boring Pyroclastics . .
Area Main volcanic rock
(EL. m) depth(m) Thickness(m) Percentage(%5)
Aver. 30.2 159
& 79.0 50.0 227 45.4 Pyroclastics, FOB"
ME 93.0 30.0 25 5.0 Pvroclastics, FOB
3 = 43.0 30.0 25 8.3 Pyroclastics, FOB
47 200.0 50.0 25 5.0 Pyroclastics, FB® FOB

" FOB : Feldspar Olivine Basalt, ©' FB : Feldspar Basalt

Table 5. Analysis of geologic layer and air ventilation by geologic columnar section in Daeheul.

Dggsh Thl::rlr(]r;ess Geologic formation Air ventilation Remarks
0~0.5 0.5 earth and sand, pebbles refill grouting
0.5~50 45 FOB zone
50~8.0 3.0 FOB

80~183 10.3 FOB

18.3~20.8 25 pyvroclastics clay inclusion

20.8~25.8 50 FOB

258~278 2.0 FOB good(joint) leakage zone

27.8~304 26 FOB

30.4~315 1.1 FOB good(joint) leakage zone

31.5~334 19 FOB

33.4~34.3 1.0 FOB good{joint) leakage zone

34.3~35.0 0.7 FOB

35.0~35.3 0.3 FOB good(joint) leakage zone

35.3~37.0 1.7 FOB

37.0~38.6 16 clay

38.6~40.0 14 FOB good(joint) leakage zone

40.0~50.0 10.0 FOB
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Fig. 6. Pyroclastics distribution of existing tube
wells and boreholes in the Daehuel and
Sunhuel.
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Fig. 7. BIPS photographing image of borehole in Daehuel.
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Result

Distribution of Joint face by depth

« section : 0.9~37.0m

* total joint face : 16
(minute joint 3, open joint 13)

« crushing zone : 5
18.2~19.2m, 19.8~20.6m,
25.9~26.5m, 30.4~31.4m,

& Z=(m)
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Fig. 8. Statistical analvsis of BIPS photographing image of horehole in Daeheul.
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Table 6. Analysis of geologic layer and air ventilation by geologic columnar section in Sunheul.

D(E;;);h Thi::rl;r)less Geologic formation Air ventilation Remarks
0~30 3.0 earth and sand, pebbles refill grouting
3.0~50 2.0 . zone
50~80 30 pyroclastics good leakage zone
8.0~9.8 1.8 FOB
98~12.8 30 pyroclastics good leakage zone
12.8~133 0.5 FOB
13.3~17.0 3.7 pyroclastics
17.0~20.9 39 FOB ? joint development
209~255 46 good leakage zone
255~26.0 05 pyroclastics basalt inclusion
26.0~30.3 4.3 clay inclusion
30.3~36.5 6.2 FOB
36.5~385 2.0 pyroclastics good leakage zone
385~42.0 35 FOB ? joint development
42.0~474 5.4 FOB
47.4~50.0 26 pyroclastics good leakage zone

Table 7. Analysis of geologic layer and air ventilation by geologic columnar section in Hyupjae.

Depth (m) Thickness (m) Geologic formation Air ventilation Remarks
0~05 05 earth ‘ _
05~25 20 FOB refill grouting

zone
25~50 25 pyroclastics

50~105 55 FOB good leakage zone

105~125 2.0 FOB non-leakage zone

(clay inclusion)
_ leakage zone
15179 50 FOB good (joint development)
17.0~235 45 FOB ? joint development
235~260 25 FOB Joint development
(clay inclusion)
_ leakage zone
260~290 30 FOB good (joint development)
29.0~33.0 40 FOB (clay inclusion)
330~35.0 20 earth(clay inclusion) non-leakage zone

NED HEATFE AP 22NN E Sy F2AL okl Ao ADHY, 23 AT 7
dzo wa 2y} dggels E7ST AgF o FUIHL ARG ¥4 = HYd
717t B2sE Aol #99 oz Hop iy X AAdg o AL ARl & Ao &
Azo] w=A AsF719 BE L FVE ¥ 9+ AUS
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Table 8. Analysis of geologic layer and air ventilation by geologic columnar section in Wolpyung.

Depth

Thickness

(m) (m) Geologic formation Air ventilation Remarks

0~25 2.5 earth refill grouting

25~50 25 pyroclastics zone
5.0~9.0 4.0 FB non-leakage zone
9.0~17.0 8.0 FB non-leakage zone
17.0~225 55 FB good E‘Z‘?_ﬁzﬁe ]zi’r’l‘te)
225~325 10.0 FB non-leakage zone
325~35.0 25 earth(clay) non-leakage zone
35.0~37.0 2.0 FOB non-leakage zone
37.0~46.5 9.5 FOB non-leakage zone
46.5~350.0 35 FOB good leakage zone

(crush, joint)
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Table 9. Wind flux test by blower fan.
Blower fan norm .
- - Boring Airflow
Blower fan  piflow  Otatic Electric Outlet depth  ~ Test condtion
(m'/min)  Pressure power () (m) L m/min)
o (mmaq) (Kw)
Axial fan - round outlet(round)
5 2
pTV-600cA 0 0 L5 pgoy 0 002 (200mm=dhole)
- square - = outlet(square)
Tubo ¢ 130 0 370 ogoxzae) Y B0 o60mmx340mmx Thole)
urbo fan
120 140 550 square 50 8435 outlet{square)

(320x420) ’ (320mm»420mm~*1hole)
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Table 10. Wind flux of Axial Fan by boring depth and borehole protection pipe.
Air velocity (m/s) Airflow(m’/min)
Borehole ; ; . " :
Area protection Boring Boring Boring Boring Ratio of
pipe depth depth depth depth increase or
27m 50m 27m 50m decrease (%)
before 6.63 6.69 4993 50.40 09
Daehuel . after - 6.64 - 50.02 -
Ratio of increase or _ 01 _ 07 _
decrease(%) ) )
before 6.37 7.72 48.04 58.22 21.1
Sunhuel o faf.ter - 6.67 -~ 50.30 -
atio of increase or
decrease(%) 136 36 j

HAAFAN HEFEHE 37KwolA 55KwE F
7t dEA T FF0] 168 F7HEAn HA
At FZol 15w F7tsdd. 4F9ATFE Al
FAE 26molA AFA7R DA 20% F 7t
met FF2 L1179 SR AIFAHEE 50m
AM AlgE Ax FFol Wart vehA st
H(Table 11).

3. THNE AAE 2 AT 27 A

A A egutZolA Aol FHe, WFYH, Al
FAE, NFAF, BaAg M fFd &
2537l FYBE AESHE TFANE 2H4E v
goz ATz} 23y 2 &Y
AAA 12 & Aol digtdq Yt

gl AstE7IFe] EXIHE FUHS £
4, AL ESH 238 Hel(open joint) H
gHd Fold, AFHEE B7% FEHA %
25~35m ol3le AEEE FHY FFE dng

NE 3

g gloy, #AsF7E BEX 770y dde XY
vt ulg EFEE FUF B HEe A
FAAALE AL % 50m HIZ 7|E AY
ol FE¥ Aoz Hudy AFIHFLE T
A A ehitAAH ¢250mme 7|FoE
W AFAA F7te e dHy Fore e
2% Z7 #3Hez 23y & FHFoz A
8 g8v ¢x, @ AF3ne 2358 2 F
FAE Z2¥E ¥ u 250~300mm Hx9
ANZFE2 7ol gAY Holth AlFF BIAA A
TE 20% ol M wa FFo TAV A
oA, ZF71HQA AlFF BIAAAA AU}
AF2A AEFY 3% £¢ #AE 542
2 AA3E RAo] utFAF Hojrt

7] FYHE 2H5Y ARdes HY 80 =2
By o] AT WTFAHAAN Felsid, T8
AxZrY 37 FY7Hes% 52 1e¥ o $FR
B £3F2 55~75kw W97 StAFAHY Aol

Table 11. Wind flux of turbo-fan by electric power and borehole protection pipe.

Area Electric power Borehole diameter Boring depth Air-flow Borehole 5
(kw) (mm) (m) {m'/min) protection pipe
Deaheul 37 250 50 53.0 established
55 250 50 844 established
Hyupjae 3.7 250 35 61.2 establ%shed
55 250 35 92.7 established
55 250 26 921 non-established
Wolpyung 55 300 26 107.7 non-established
55 300 50 108.2 non-established

" Openning ratio of borehole protection pipe(PE) :

about 20%.
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