The Journal of Engineering Geology, Vol.17, No.2, June, 2007, pp. 235-251

NFE slepzmotel BESN0) Bet 07

Ol&H ™ - EREI2 - O|&kHY® - RIZAI
\GysaloldA, 22 thsta BARAE I, WANAR $EALTA, A AYLLE)

A Study of Weathering Characteristic of Backnokdam Trachyte
in Jeju Island

Chang-Sup Lee'*, Tae-Chin Cho?, Sang-Bae Lee’, and Kyung-Sik Won*

'Donghae Engineering Co., Ltd.
Dept. of Environmental Exploration Engineering, Pukyong National University
3Dept. of Applied Geology, Pukyong National University
“Geotech Consultant Co., Ltd.

BeHE AP WSY gt USYRRARY] REHE FE7Y5 Bpdxude) BEshe HETQ0E 7
2T RSGo AR F, PEE, e AN WS NFPY0) Buske de zuY ¥
AT A9HE R, BETRINE Y Y BFEY A $APYe] BYYY. B AFINE BN
wer 2EAGY QM LAY SYS 2bGon, FHDIEE 20% ARF ARG} ALY, X-
A HURY, AN, ARARY, FHE BIANY 52 FUNU. 4PAAA AAs] BRIz B2
QPN SAMS, S SAMsel B2 SNURE YASgon, UsRe TS 2udAlel F545 ¢
A 2k} 33 MAUZE TS,

Fa0] : A5, zug, A4 FRAE, T3 AU

Baeknokdam rock mass at the crest of Halla mountain is composed of Baeknokdam trachybasalt in the eastern
region and Hallasan trachyte in the western region. On-going weathering, rockfall and collapse of Baeknokdam
wall rock are closely linked to the weathering of trachyte distributed in the western region of Baeknokdam, though
within the restricted area of eastern region trachybasalt blocks has been naturally formed and may be rolled down.
In this study geology and topography of Baeknokdam area has been investigated. Also, specimens of Hallasan tra-
chyte exhibiting the different stages of weathering process has been collected and polarization microscope analysis,
X-ray diffraction analysis, electronic microscope analysis, geochemical analysis and experiments for detecting engi-
neering properties have been conducted. Based on the results of these experiments variations of mineralogical-pet-
rographical characteristics of trachyte together with chemical and physical properties with respect to the degree of
weathering have been analyzed. Weathering mechanism of Baeknokdam trachyte has been delineated by investi-
gating the environmental cause of weathering and the peculiar features of weathered rock mass.
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{a) 2-D map

Fig. 2. Geologic map around the summit of Mt. Halla.
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Fig. 3. Outcrops around the summit of Mt. Halla.

~BAe w1 AT EAR e 7 wgdit), wal
9] gz ;(}/\-10] Wy = FHuke o]E\:q nRHog
s Sae) ZM340] WHETHFig 3(@). WERE
GEEDES H—‘i%%—t#ﬁ}? o £ET §YoE, T
AE AR g ET] 49
2o A3E %Pﬂ sjesle] BEdch 43l
HL 5% Ao 2~3m, 7S] YEAfEME
02~03m9 FAE HoE(Fig. 3(b). =HATLY
Sl 23EoRsol @ZHE] Y 3ol 75
o] sftRel BE A-gAL SRR ARl Ex
st gled, Sl AEH HEHo 4 ExdT
(Fig. 3(c)). THIEAtAQde T?}EVLZ“‘“«] A& A=Y
off Aol Bt v} el diF-Ed Fhten

(a) 2D-map

Fig. 4. Slope map of the Baekrokdam.
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(c) Exfoliation in trachyte

Fig. 5. Types of rock weathering around Baeknokdam area.
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Fig. 6. Sampling sites of study area.
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Fig. 7. Microphotographys of highly weathered trachyte in Fig. 8. Microphotographys of completely weathered trachyte
H-04 site. O: open nicol, C: cross nicol. AF: alkali feldspar, PL: in H-09 site.
plasioclase, PX: pyroxene.
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Fig. 10. BSE images and WDS map of highly weathered
trachyte in H-05 site (x280).
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Fig. 11. SE images of highly weathered trachyte in H-05 site.

Fig. 12. BSE image of completely weathered trachyte in
H-09 site.
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Fig. 16. Variation of physical index properties with respect to the different weathering grades of HW samples.

Table 1. Physical properties of highly weathered Hallasan trachyte in the study area.

Sample No. Gs A (%) n (%) V, (m/sec) V, (m/sec) UCS (MPa) Iysq (Pa) S, (MPa)
H-04 2117 8.283 17.486 2344 1,992 29.131 0.291 2.430
H-03 2.085 9.141 18.963 2,283 1,665 25.708 0.227 2.289
H-05 2.084 9.160 19.057 1,902 1,508 20.601 0.057 2279
H-11 2.063 9.856 20218 1,818 1,465 18.996 0.023 2.191
H-08 1.856 14.727 27.051 1,758 1,427 10.514 0.021 1.952
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Fig. 17. Variation of weight percent of major elements in Hallasan trachyte.
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Table 2. Weight percent of major elements in Hallasan trachyte. (wt. %)
We;zg;mg Saﬁ:’ple Si0, ALO; TiO, Fe,0; MnO MgO CaO Na0 K,0 P,0s LOI  Total

HW H-03 6154 17.72 046 5.85 013 006 117 578 516 0.11 1.22 99.21
HW H-04 62.64 1746 046 5.71 012 007 116 583 522 0.1t 051 99.29
HW H-05 62.55 1757 044 5.74 013 006 1.14 576 520 008 060 99.27
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