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1. PREFACE AND SUMMARY




§ 1. PREFACE AND SUMMARY

Geological study on twenty~four proposed dam sites and some of
their alternatives was carried out to find out the possibillty of the
construction of the above proposed dam based on 1/25?000 scale map.

The study covered the reservoir area, the power station_site'aﬁd the
quarry and the borrow sites as well to obtain gedlogicai'information to

be required for the project study.

As the geological stody was made onlyzin a fleld reconnaissance
grade and, in addition, with reﬁiéw‘of exioting data in some of the
proposed sites, the_result may still'involve oncertainty on the location
‘of the sound rock line, quality and quantity of construction materials,
which wére héro assumed empirically by observation of the outcrops of

the rock.

For grading up precision, the folloﬁing such normal inﬁestigation

procedure should be undertaken by steps as

(1)"Geological mapplng in and around the dam and the reservoir area
‘based on 1/1, 000 - 1/25 000 scale map.

(2) Seismic investigation on the dam site, the major structure site

and the quarry site.

(3) Drilling investigation at the dém, the major structure and the

quariy sites.

(4) Lugeon test by osing drilled_holes_af ohe dam site.

(5) - Adit‘excoyatioo on the'dam.ané thelquafry sitos,

(5) ,Dotoiiéd geoiogioél.mopping coﬁbiooo with adito, oriliiﬁgs-ond:
other records based on 1/500 scale map at the- dam, the major

structure and the quarry sites.

(N In—51tu rock shearing test on the foundatlon of a concrete

gravity dam




g

(8). Test pits for the borrow sites.

(9) Laboratory.test on the construction materials.

On the above study concerning to the propesed dam site as due

éourse, special attentions should be placéd on the problems which were

.realized by the field reconnaissance as described in this report.

Summary of geclogical reconnaissance

No. & Name ‘Description

of Site _ P

Han Gang

1-32 . " An alternative site is selected 1.5 km upstream..

Bamseonggol  because of economical reason. The left abutment is
covered with thick talus depoéit, but.firm_granite
gneis: exist underneath and crops but the right abut-
‘ment and the riverbed, being suitable for both a rock~
fill and a concrete gravity dam. Impermeable. core '
material is poor nearby. .It is to be investigated in'
western hills in wide area. A saddle of.the left bank

will limit H.W.L.

2-23 The site is moved about 15 km upétream.due to eco-
Hupyeoﬁ ' " nomical reason. The left ab#tment and the riVerbed
" here is Qnderlain with firm granite gneiss benéath
thin overburden. The right abutment is a narrow'ridgé
on which firm granite.gnéiss'crops out dn mid slope.
The site Is sultable for a rockfill dam. The dam axis
is. to be:5e1ectéd-carefully conslidering complicated

topographic feature.
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3-22
Inje

- An alternative site is selected 4 km upstream because

of economical reason. The site will provide suitable
foundation of firm granite after thin Stripping in the
right abutment and the riverbed. The left abutment is

a thin ridge, so careful investigation will be needed

for the foundation, even firm grénite exists. The site

is suitable for a rockfill dam, but core material has

to be investigated in upstream in wide. area.

4-30
Woelhak

The left abutment is overlain with thick talus

deposits. The riverbed and the right abutment with

thin overburden will provide an adequate foundation.

However, a saddle of the left bank formed by a broad
sheared zone of a fault will permit a considerable
seepage which may céuse a land slide on the outside
slofe. The proposed H.W.L 330 m is recommended to be

lowered somewhat.

5-A3

Hongcheon

The proposed site is the only suitable site nearby.
Both the left and the'right abutments will provide a

firm foundation for a concrete gravity dam. The river

deposit will be more than 10 meters thick. The base

:ock-beneath the river deposit may have a fault
assumed by the difference of strikes of strata in both
abutment. The concrete aggrepate will be quarried
nearby. H.W.L EL.124.8 m'will be the maximum due to
the height of the ridge of the figﬁt aﬁutment.'

6-3
Gujeol

At the original proposed site, the existiﬁg coal mine .

would be prohibitive against the construction of the

dam.

An- alternative site is selected upstream where the bed
rock of sandstone will privide a good foundation for a
concrete gravity dam or roc¢kfill dam even though a talus

deposit occurs at the left aburment.
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7-9 The proposed site will give a suitable foundation for

Pyeengchang a rockfill type dam. H.W.L. will be expeeted'to be a
few meter high above the proposed height EL. 420.0 m,

8-10 The geological'cendition is good'for a rockfill type

Panun dam, W.W.L. W111 be expected to be a few meter hlgher
than the proposed helght EL. 280 0 m.

9-13 The proposed site will aﬁpear-suitable for a rockfill

Suju type dam, though the slope wash occurs at the right
abutment. 'However, the quantity of.the impervious
core materials Sheuld be exemined before the con-~
structien. |

lQ;iZ The geolegical cbndition will be suitable for rockfill

Dogog dam. However, sub-dam will be needed at’ saddle of
the ridge at the proposed H.W.L. 325 m. The lower
H.W.L. is recommended . '

ll—Al ~FThe base rock from the right abutmént to the riveibed

Dalcheon will provide an adequate foundation of ‘a roekfill'dam.
The left abutment is comprehensive in geology and
gcomorphology The proposed H.W.L. EL. 115:m will be
the maximum at the 51te

12-A2 The geologieai condition will be suiteble'for a gra-

Ganhyeon vity dam, H.W.L may possibTy.rise a few”meters'up tao

the saddle of the left bank above the proposed ‘H.W.L.
EL. 111.4 m.

Naktong gang

13-35 -

.Bonghwa_

The left abutment and the rlverbed w1ll prov1de a

suitable foundatlon. However, the rlght abutment is

-formed of very eracky rock, which_might slide after

impounding in the worst case.



An alternative site is found about 2.7 km downstream

suitable for a rockfill type, though talus is developed

~in the left abutment. H.W.L. of the alternative sgite

will be allowed to rise 10 meters higher than the

- proposed H.W,L. EL, 303 m at the original site.

14-43
Imha

Very suitable site for both a rockfill and a concrete
gravity dam with the firm foundation beneath thin over-

burden in both abutment and the riverbed. The

.prdposed H.W.L. EL. 192.0 m will be masimum at the site

because of the presence of saddles at the right bank.

15-36

_ Chibo

The site is moved about 5 km downstreaﬁ dﬁe-té
cconomical reason. As grénite gneiss at the left
abutment is weathered deeply, intruéive rock of diorite
will be expected_fér foundation. - The riveybed is
_ﬁnderlain with granite gneiss beneath sand deposit with
about 10 meters thickness._.The right abutment will
provide firm foundation of granite gneiss suitable for

concrete gravity dam.

16—

Hamyan

Left and right abutments are overlain with thin slope
wash. Freéh grﬁnite masé crops.out at the fiverbed.
The bedrock thay offer a firm foundation for a concrete
gravity dam. However, some faults exist at the site.

Concrete aggregate ﬁill_have to be quarried nearby.

An alternative site, shinimwoel, is located about
6.5 km upstream sultable for a rockfill dam with H.W.L.
EL. 380.5 m.

"17-53

Dogsan

The left abutment is covered with top soil and
weatﬁered material of the base rock. - Uncoﬁéoliﬂated
gravéi with 2 - 3 m thick rests on the base rock at the
riverbed. The'right abutment is 6vérlain with slope

wash. _The selected site is suitable for a rockfill dam
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and no other alternative site is seen nearby. H.W.L.
EL. 158.4 m will be the maximum by the topographic

feature.

Guem gang
18-62 Two alternative centers are considered at the pfoposed
. Yongdam -gite. Both will be suitable for a rockfill dam..
H.W.L. can be higher than the proposed EL. 269.7 m,
however, that ﬁill depend on the leakage problem
through saddle of left bank in case of the downstream
center and that of the right bank in case of the
upstream éenter. |
19-63 The proposéd site will be suitable for a rockfill dam;
Sutong A firm foundation of the base rock Will'bé provided
after thin stripping.. H.W.L. EL. 200 m will almost be
the maximum because of the presence of a saddie of.the
left bank.
20-64 "The proposéd site will be suitable for a rockfill dam.
Myeongcheon  The proposed H.W.L. EL, 150 mwill almost be the
maximum because of the prééenée of a saddle of the left
abutment.
21-69 Geological situation will be suitable for a rockfill
Simcheon

dam. H.W.L. can be rise a few meters up to the height

of a saddle of_the right abutment.

Seumgin gang

22-77

Jeokseong

The right abutment is covéred with talus deposit.

Thé left abutment and the riverbed is formed almost of
frésh.gneisé. The proposed.éite Wili be SUitaBle é
concrete grévity type. .Concfete aggregate material
will be pobr_in the riverbed. A quarry site should be

investigated.
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23-82 ‘The site will he suitable for both rockfill and

Juam concrete gravity. The left abutment is covered party
with talus deposits, therefore, the dam axis should
carefully be selected there. The right abutment lies
thin weathered materials and the riverbed is covered.
a few meter thick gravel. H.W.L. will be expected a

few meter higher above the proposed EL. 124.5 m.

24-A4 The right abutment is rather weathered deeplf. The

No.2 _ river bed will be underlain with firm bedrock beneath

Boseonggang gravel. The left abutment is formed of hard gneiss
vith thin top soil.. The site will be suitable for a
rockfill type. H.W.L. EL. 145.0 m will be the
maximum because of the presence of a saddle at the

right bank.
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2. GENERAIL GEOLOGY

Topogréphy of the Korean peninsula is characterized with a major
mountain range named "Daebeak” extending north-south direction at the
east side of the peninsula, which divides drainage eastward to the Sea
of Japan with a steep slope and westward to the Yeilow Sea with a

gentle slope.

Some branch mountain ranges extends southwestward from the Daebeak

Mountain Range subject to the geological structure in NE-SW direction.

These mountains are composed mostly of various rocks formed from

Pre-cambrian to the Mesozoic.

Tertiary system is limited in its distribution in siall areas

along the east coast.

Quarternary system is developed in valley plains and coastal plains.

as unconsolidated deposits.

Korean standard stratigraphy is shown in' the following Table.

' Korean Standard Stratigraphy

System - Igneous
Age - ivi
Series System actlvity
Quarternary
Cretaceous 5illa _ : ' Granite,
: . ..Kyeongsang Diorite,
Upper Jurassic _ Naktong PorphyTy
Lower-Mid Jurassic Daedong Sph;§tos¢
' j o _ granite
Triassic Mokam
Kobangsan _
| | " Sadong Pyongap
Upper Carboniferous: ~ Hongjum
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" Ordovician Great

11
imestone Chosun

Cambrian : Yangduk

Proterozoic . : Sangweon

' . Granite Gneiss
Archaeozoic

Crystalline Schist

2=-1 -North Han River Basgin
(1) Topography

" The upper reach of the North Han River shows an matured steep
mountains ranges in which narrow valley‘plains exist along the dis-

secting rivers.

Along the middle and the lower reaches.dowhstream of the Cheon-
- pyeong dam, wide valley plains are developed among rounded hill masses

of old stage.

(2) Geology

The mountains in the upper reach of the North Han river are
composed mostly of granite gneiss and granite. In the middle reach
crysﬁalline schist appears in the area around tHeIHwacheon dam and the
city of.Chungcheon. These metamorphic rqék masses extend as a belt
- extending in NE-SW direction governed by general geological.structure
in the:Koréan peninsula. The fresh'rbck'of them is firm and water-

tight,

Quarternary deposits are present in the valley plains as un-
consolidated coarse materials of sand and gravel, and in the coastal

plains as unconsolidated fine materials.
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The geology of ecach proposed damsite is as follows.

Damsite .Foundation rock
Bamseonggol Granite gneiss

Hupyeong ' Granite gneiss

- Inje. : Granite

Weolhak : Grenite gneiss

Hongcheon ‘Granite gneiss, crystallin

schist and quartzite

2-2  South Han River Basin
(1) Topography

Accbrding to the report of Han River Basin prepared by the joint
survey team consisted of Koresan Government (MOC and ISWACO) and
Government of Unjted States of America (Depertment of the Interior,
Bureau of Reclama;ion and Geological SurvEy); the general topography

in south Han river basin is explained as follow:

The South Han River drains a.very.mountaihous area of about
12,000 square kilometers. The river begins about 160 kilometers
east of Seoul and 40 kilometers from the east coast.of Korea.
The river follows a very crooked course, generally southﬁestwatd.
for 180 river kilometers to Tanyang, thence westward and north-

.westward for 150 river kilometers to its junction with the North

 Han River.

Among:the steep-sided aed Sharphcrested ridges and spurs,
the river and ite tributaries win& sharply,_flowine in narrow
canyons which make many loops and 10ng, sharp hairpin bends.
Ev1dently the river meandered greatly over a peneplaln before
the present er081cn cycle began, ‘but the reg1on is so thoroughly

dlssected that ]1ttle evidence of ‘the peneplaln is. dlscernable

Although the mountalns are steep, much of the bedrock is
.covered with silty to- clayey 501] or with. angular rock fragments

of various sizes. Wherever a patch of silty or clayey soil can
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be foﬁnd, it is cultivated.. Small villages or clusters of

houseas can be seen, hundreds of feef above the river,'in a great
number of gullies throughout the basin. whether the creeks and
tiny streams which furnish fhe water supply for the people are
perched streams fed chiefly from rainwater in the overburden,

or whether they are perennial streams fed from a high ﬁafér table

in the bedrock is not definitely known.

(2) Geology

Generally speaking, the geology of the south Hén river basin is
divided into three beit zones having the direction of NE;SW. The first
belt located on the northern part bf the basin is mainly consisted of
granite, the second one located on the middle pért of ‘the basin is
metamérphic rock complex and the third one located on the gouthérn part

is sedimentary rocks zone including calcareous rocks,

Granite on the first belt,_rbﬁghly.speaking, belongs ko Mesdzoic
Era (Cretaceaus-Jurassic) and it intruded the earlier rocks; for
instance, in metamorphic rocks complex on the second belt and partly in
sedimentary rocks on the third belt, Granite forms the low and the

gentle:slope hills in the project area.

Metamorphic rock complex belongs to Pre-Cambrian perioed and they
are consisted various kinds of gneiss, schist and phyllite etc.
Meﬁamorphid rocks forms more steep mountain because of their resistance

for erosion.

There are many kinds of sedimentary rbcks belonging to vatious'
geologic ages from'Cretaceous to Cambrian period; Limestone named

Great Limestone Group is included in this sedimentary rocks and.

.according to the report on Han River Basin prepared by the joint survey

team of Korea and United States of America, the limestone are explained

as follows:

Between period of marine deposition. the land was uplifted
and exposed to erosion; so large gaps occur within the straiti-
graphic colum, and several series of rocks rest unconformably

upon the order rock bodies. During these periods of erosion,



solution channels were formed within the limestone bodies, and

-%% : . a karst topography developed in some of the limestone area.

The sites reconmoltred by the Japanese mission on this time are

located at the three helt zones as follows:

Damsite
Ganhyeon site

Dalcheon site:

Suju:site
Dogog and Pyeongchean

sites

Gujeol'alternative site

Panun and Gujeol sites

Foundation rock
On first belt (Granite area)

On boundary between first belt and
second belt (Granite and metamorphic

rocks area)

On second belt (Metamorphic rocks

area)

On boundary between second and
third belt (Metamorphic rocks and

sedimentary rocks area)

On boundary between first belt and
third belt (Granite and sedimentary

rocks area)

On third belt (Sedimentary rocks

area)
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. 2-3 Naktong.River Basin

(1) Topography

The Naktong river basin is sorrounded with the matured steep

mountain range, especially from north to west, in the upper reach.

Wide valley plains among hill masses of old stage is intensely

developed from the middle reach to the lower reach of the basin.

(2) Geology

In the western zone of the Naktong river basin granite gneiss is

‘developed widely as a belt orientating its direction in NNE-SSW, and,

in the east of it, the Kyeongsang system is distributed, overlying the

said granite gneiss.

Granite gneiss and crystalline schist which is scattered as small

masses were formed in Pre—cambrian era.

Small masses of Palaeozoic sedimentary rock appear in the eorth

“and the northwest areas of the basin. Later, great masses of granite

were formed and, at present, distributed mainly in the belt of granite
gnelss. Some of granite appear in the hills in the eastern area. In
the mean time, basic rocks such as diorite, gabbro and anorth051te

were intruded into the older rock masses.

In the late of_Mesezoic, a series of sedimentary rocks, named the
Kyeongsang system, the lower part of which is called the Naktong
series and the upper part, ‘the Silla serles, was dep051ted in the south
of the Korean penlnsula. The Naktong series appear in the west side
and the Silla series are developed exten51vely over the middle and the

lower reaches of the Naktong river.

- Quarternary System exists in the valley plain and small coastal
plain. ' ' '

Ceology of each proposed damsite is as fdlleﬁé.

Damsite . ﬂFoundation roek'_

-BonghWa Alternatlon of sandstone,
' ' conglomerate, ‘slate of the Silla

series of the Kyeongsang syetem
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2-4  Geum River Basin

(1) Topography

._Accordlng to the Report on the Geum.River Basin Overall Develop-

ment Progect prepared by Nippon Koei Co., Ltd., the general topography

" in Geum river basin is explained as follow;

The main Geum rlver has a length of 401 km and a catchment

'area of 9, 886 km2 IL originates in the Sobaeg mountain ranges
at Mt. Dogog and flows into the Yellow sea at Gunsan.: Through
the long river course, it gathers many trlbutaries Among'them,

. the blggest trlbutary is the Mlho river. The Geum river flows

' down dissectlng the mountalnous topography of mature stage in-
its. upstream reglon " The wountainous area shows dlsp051tlon of -
NE—SW dlrectlon, 80 called Sinian dlrectlon.' But the river'
course is not always subJect to the dlsp051t10n ‘ On the contrary,
it flows northward 1n 1ts upper ba51n, transversely to mountaln
ridges. In its lowerwmlddle b351n near the confluence wlth the '
'trlbutary Mlho rlver, it flows conformlng to rellef topographlc
of the mounta1n range Most of the Geum river basin is occupled
by mountainous area,_and flatland spreads in the lower ba31ns
:have developed around DaeJon, Geumsan, Ogcheon, Boeun, and in

.'the Miho river.
(2) Geology.

' The ‘geology of the Geum river basin is roughl:y'di{r'ideld into three’
belt zbnes The' flrst and the thlrd belt located on the: northern part

and the southern part of b331n respectlvely are ma1nly consisted of

gnelss 1ntruded by granlte partlally. The second belt located on ‘the

middle part of the bagin is conslsted of crystalllne SChlSt as a_
basement rock and granite as . a. b1g intrusion rock mass. Sedlmentary
rocks 1s also found however it dlstrlbutes 1ocally on the boundary

area, between the flrst and second belt or between the oecond and the

‘third belt.'

Metamorphlc rocks composed of gnelss on the seeond belt and

crystalllne sch1st on the other two belts belong to Precambrlan perlod.-



The report on the Geum river bdsin explain for these Pre-cambrian rocks

as Tollows;

. They-aré‘well‘cohsdlidated, and their genepal'schistosity or

"gneissdéity is:N40°=60°E; with steeply eastward or vertical

dips, in accordance with the "Shinlan Direction". They are

overlaid unCoﬁformably with the Pyongan system of Triassic-

upper Carboniferohs.

The Granite on the second belt is a intrusion rock mass belonging

to Mesozolic Era {Pre-cretaceous) -and it also intruded in accordance

with "Shinian Direction" having the NE-SW direction.

The sites recomnoitted on this time are located at three belt

‘zone as follows;
Damsite
" Yongdam site

Sutong site

Myeongcheon site

Simcheon site

Foiundation rock

: :On}thifd 5elt (Gneiss area)
On bouﬁdafy:Eetwéen_secbnd-and
‘third'beit (Quartz-porphyry and
:'gneiSé éreé) ‘
On second belt (Granite area)

"On boundary ‘hetween second and

-third belt {Granite and sedimentary

rock area)

2.9
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2.5 Seumﬁin River basin

(1) poqgraphy

Topography of the Seumjin river bhasin is characterized with wide
valley plains develdped.among hill masses of old stage in the middle
and the lower reaches. The matured mountain area is limited in the

uppermost of the river basin.

{(2) Geology
The Seumjln river b381n is w1dely covered with granlte gneiss‘
whlch is the extension of the belt of granlte gnelss 'in the Naktong

river basin. Crystalline SChlSt exists in a small spot-ln the upper

reach.

' Palaeozoic sedlmentary dep051ts ‘are seen as belts orlentatlng

the1r dlrectlon in NE-SW in the western area of the b351n.

Granlte and gneissose granlte formed in Me90201c appear as’ blg
masses in the western part of the b381n, as small masses in- the hllls

of the middle reach.

- The Kyeongsang syStem, the alternation Of sandéﬁone, conglomerate.*
and slate. formed in late Mesozalc,'ls dlstrlbuted in places in the
upper and the lower reaches, coverlng base rock of granlte gnelss.

Quarternary system is seen in terrece and alluvial plaln valley

plains..

Geology in each proposed damsite is as follows.

Damsite o ' Foundation rock
Jeckseong . Gneissose granite
jJuam‘ ' ' ' Granite gneiss:
~ No.2 Boseonggang Granite gneiss
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3. GEOLOGY OF THE PROPOSED DAMSITES
3-1 Bamsaonggol

The orlginally proposed damsite has been shifted to upstream alter-

native site, 1.5 km north northeast, in view of economical appraisal.

(1) Outline of Project

Dam type : Roekfilll
Dam height : 88 m
H.W.L.. T El. 300 m

Power station : Dam and Tunnel® -

(2). poography and‘Geology=of-Reservoir Area

The reservoir - atea. comprlses rather steep hlllS of mature stage of
topography. Valley plalnS of small- scale develop only in maln stream.:'
Most’ of the ba81n con81sts of granitic gnelss and has no 90351b111ty of
leakage out of reserv01r water. Shrubs and grass cover all: over the
basln Steep slopes in the basin produce much clastlc materlals to the

rlver, especlally from the left bank side slopes. An. example of

:clastlc deposlts in recent flood is observed at the upstream end of the

reservolir area. Thus, clastlc materials are often washed out to the
river channel, but there is no landslides or rock slide in the area.
Riverbed gradient in the reservoir area is. about 1/200. Narrow flood

plain and low river terrace develop in the valley plain.
(3). Topégraphy and Geology of Damsite
Tépography

A damslte is selected at transition from valley plaln to . gorge

channel Left bauk slope is a nose of h111 rldge of 35°, w1th talus

' slope Of 22°:1n its lower portion. The thlckness of the talus.

1screases at the downstream side. Left bank’ rldge is followed by a

Saddle ridge'in:its extension: High water level and the ELEVatlon of

'the saddle should be carefully studied for p0551ble leakage of

1mp0unded water.

Flat base rock is exposed on the rlverbed of 70 m. w1dth =Right bank

slope is steep_389.
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Geology

T A talus depoeits of 20 m high on the left bank is rather thick
(56 m) and lald on the base rock of granite gneise, which is hard
and sound w1th coverlng of weathered surface ' Tlrm and fresh granite
gnerse is exposed all over the riverbed. It is Jolnted but has nho

fault.

Steep slope on the right bank‘is mostly covered by surface soil.
Base rock is_ekpdsed partly. ‘Hard and fresh rock is available after
thin excavation of the overburden., Big fault or fractured structure

'is not found around the Site.
(4) Geology of Appurtenant Structure 51te

Splllway Splllway ahould be selected to lay ot the right bank

side, because thick talus is coverlng downstream 51de on the left bank.

_ Tunnel'f Intake of the tunnel w111 be opened on. the left bank
:Tunnel of about 2. 2 km length 1s cr0351ng through granite gnelss. The
gnelss is rather masslve w1th fault and jOlntS of small scale. ' Big

Spoutlng of ground water may not- occur durlng tunnel dr1v1ng

Penstock and. Power stdtion: Penetock llne will be laid on the
rocky rldge of granite gnelss,:no problem.ln anchorlng the penstock
pipe. Power station will be bu1lt on the foot of thin rldge of granlte
gneiss. No flat ground is avallable and rocky ground has to be -
excavated for 1nsta11atlon of. turblne and generator. Excavated rock

wall should be carefully protected agalnst rock fall

(5) 'Materiai

Imperv1ous materlal Imperv1ous 3011 materlal w1ll be dlfflcu]t
to! obtaln nearby Only p0551b1e source can be expected in weathered
zone of granlte gnelss in the low h111 on the upstream rlght bank
Its thlckness is estlmated at 1 22 m. The 3011 is hlgh in clay _
contents and contalne much rock fragmente. Future study in up and'

downstream reaches is necessary ‘to find out 5u1tab1e materlals

Fllter material : Fllter materlal is also unavallable nearby

Long dlstance traneportat1on will be requlred

3y



Rock maLerLal~ A mass of granlte gnelss 1s exposed on ‘the left

bank 1000 m upstream of the dam51te. Tt is suffic1eut enough for rock

material in quality and quantity.

(6) Comments

A

B)

c)

River channel is meandered in_flabd alaiﬁ‘iﬁ_its upper feaeﬁ
and a damsite iS;selECfed at rocky-gorge section at just end
of the meandered chanﬁel ‘Left bank talus, on the other

hand, increase its: thickness in the downstream 51de _ Layout
of dam bage in conflned in narrow area. De51gn and layout of

dam body should be.eafefelly studied.

Most iﬁﬁbftant'ﬁroblem:is to find out SUPply source of
1mperv1ous materlal A serles of valley plalns in the upper .
reaches should be surveyed again to find out suitable soil
material. Another p0551b1e source can be expected in the

weathered granite - area, 5 km east of the dam51te.

A concrete gravity dam is also'adbptable;'if geolegiCai

condltlon on the left abutment is favourable after detalled

. 1nvest1gat10n.- '
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3-2 Hupyeong

There have been several alternative damsites on the upper Soyanggang.
After economlcal comparison each other, Hupyeong site is. finally

gselected at 15 km upstream of original damsite.

(1) Outline of Project

Dam type : Rockfill
Dam height © : 88.4 m
H.W.L. . El. 566.4 m

Power station : Dam and Tunnel
(2) Topography and Geology of ReServoir Area’

The reservoir area is: steep hllls of granlte gne1ss, presentlng
mature stage of topography. Upper Soyanggang in the reselvolr area is
generally narrow erosional valley, through a. series of RAL oW valley
plalns develop‘in some parts of thé river. The basin is well forested

except small talus slope No landsllde in the hill slopes and no

permeable rock beds 1n the reservoir area.

{3} Topography and Geology of Daﬁsite'

Topography

A-damsite is selected at downstream of a sharp bend of the gorge
channel in an incised meander reach. Left bank is steep and slope of
40° ds runningito southward. :Riverbed is narrow --— 50 m in w1dth
and covered .with gravel The gravel dep031ts seem to be rather thin
There is low river terrace of 5 m hlgh close to rlght bank. The rlght'
bank is a nose of thin rldge. Itsislope is-BG“, stan&iog on’ the river
__terrace as high'as 60 m. There 1s a saddle ridge’ of about 200 m 1ength
eomlng in extenslon of the dam crest. Spe01a1 device in the detailed

de51gn of abutment will be requlred
Geoiogy
Base rock of granite gneiss on the left bank has thln coverlng of

surface 5011 and weathered zone ——— 3 - 4 m th1ckness, prov1d1ng flrm



foundatidn'for the dam., In the riverbed, rather thin deposits of
gravel are'covering hard and sound base rock of granite gneiss under-

neath.

Granite gneiss is exposed on the lower half of the right bank
slbpe. The gneiss has thicker weathered zone in the upper half of the
slope, Further_detailed investigatioh is required on the top of the

ridge, especially on permeability of the ground.

(4) Geology of Appurtenant structure site

“Spillway: Spillway can be laid either_on:left'bank or on.right
bank side from the geoiogical point of view However it is better.to
lay on the ¥ight bank side under the topographlcal condltlons - ublng
the thin rldge as an overflow crest.

Tunnel: Tunnel of‘ll.S'km length is paseiﬁg'through'granite
gneiss mass on the right bank side. The gneiss is firm and sbund.
There may be no big fractured zone that may cause spouting of ground

water.

Penstock and Power station: The ridge slope of granite gneiss

' where penstock pipe would be laid on,'ls sound enough to be ‘anchored

the pipe llne. Power station Wlll be bullt in the narrow ‘space at the
foot of ridge.slope, having talus deposits on its both up_and downstream
sides. Power house should be well protected from doﬁnstream gully
watef. Special consideration‘éheuld be paid for.layout of the powere

station.

{(5) Material

Tmpervious core material: Impervious material can be expected in

a‘gentle slobe on the right bank of .the left tributary joined at just

upstream of damsite.’ Exploitable thickness should be determined on

further investigation. ' '
J‘Filtér"haterial: Gravels inztheyriverbed ﬁearby'is too big in

size for the embankment of filter zone. ‘Tt may be necessary to trans-

port the materlal of suitable size from a distant borrow p1t
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. Rock material: Hard granite gneiss is exposed on both bank sides,
§§ 1000 m upstream of the damsite. A quarry can be opened in this'gneiss

and can supply sufficient rock waterials.

(6) Comments

A) Base vock in the project area is a sound granite gneiss,

providing firm foundation for all structures.

B) Special investigation will be-hecessary on the thin fidge on
the right bank side. Bearing strength and permeability on

the ridge ground should be carefully confirmed.

C) It is required that confirmatiom and selection of borrow pit

for exploitation of impervious materials.

3-6



550+

500-

: %%ﬁr ' B
7 D o o

‘. ‘ @“ \ r";

R (O

. %ﬁ§“,ﬁ%
(R

SERE AR TP R
oA

.

N
T

- \

£“§R' ”“WT*JMiT7“lﬂ
o .

\)
&,

i

(

@ﬁii
kgg%?%%%%%?é’%%h

W '"\\‘ AN ,',m‘\‘ q

-

R

i

3

l" (i
kss TR
AL

7
(A
‘,'(} &

~ —

GO ORY
, T (R {4
S B SR N )
Lo N
- .-‘( ‘l

k \\_\ ¢ ”' ™ g
i) ;i l“g \,&,\ ((‘Q -\ L
Y. R
(’«S\'\"'\ &
ﬁ\;@mw%wg
8 {4

e >

G

S T
S s
= s
RE
T

R,

SN
N
ST

N
-

%
" RS B B
S o L N ¢ 3
S 7 S NS u e
e oy AL v ST T
A ey = S o =
2 A T AT Z s A = {ESs =7
% Y o) =
.\" Ny ’M?" ST i ;
e e e SR
N SR

e ».
= W

SRR

)

V‘\
s
e

y @_}; DIMIRDIDY
W 2 \]@’/ Sl ﬁ)% R :
- & o
) ) i)f\*“ UGS ;2\3-5\,\.“)‘52 g/i»'\
N s

AN e
E%H%;& L A N e
(el o
('22 \62“1') 22:‘\1 :".1;5» ‘)/( )}35.(\%2, x b
MAS 22 W %)3‘\)2} {(
o
. .
e

HWL 5664mMm

LEGEND -

Tdalus

Sand and Gravel

&
4 Terrace

E

Jﬁﬁﬁ%%ﬁﬁﬂﬁ%ggﬂ%

. -

/ Damsite

o io0m
L i I J )

- PROFILE .~

~ GEOLOGY |
S zegajHupvsoNGu%ﬂﬂ-g

Feb"2'8.-_f"9'78 .;:;g_:(e" :




3-3 Inje

After economical. appraisal, original damsite has been shifted 3.5
km upstream to the present damsite.
(1)  outline of Project

Dam type : Rockfill

Dam height : 125 m
H.WL L. : Bl. 344 m

Pcwer station : Dam and Tunnel

(2) Topography and Geology of Reserv01r Area

Reserv01r area comprlses steep gentle hllls of mature stage of

topography. A new damsite is selected in narrow gorge of incised

meandering course ‘A series of narrow valley plalns develop in several

kllomeLers upstream reach of the dam31te, furnlshlng big 1mpound _
‘capacity of the reservoir. Rlverbed gradlent in the area is 1/700
Forestatlon is well preserved all over the. area, except talus stopes on
the hillside. There is few landslide topography in the area. There is

no rock or strata that leaks impounded water outside the basin area.

3 .Topography and Geology of Damsite
Topography

Valley wall on both 51des of the dam is one of the small ridges

~divided by several parallel gully notches. Left bank is 'steep cut

slope of 38°. Riverbed is narrow, having_aiw1dth of 50 m.and covered
with gravel. The graﬁel depoeit seems te be not .so thick, beeause:
eeveral_outcrops-of base rock appear in the up- and downstream riverbed.
Right bank slope is about 40°, having talus deposits on its lower half.

'Geoiogy.

Base rock is generally composed of hard granlte . Granite roek is
exposed on most of the left bank slope. _ Surface weathered_zone ﬁa§ be -
3-4m thickness, There may be_some seepage tﬁrough joints_or cracks.
Riverbedfgravel.sometimee eontain”big:boulders."Baé firm and sound

granite rock can be expected beneath thin deposits. Right bank slope
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1s covered by surface soil of 1 - 2m thickness, and talus deposit at
the foot of the slope, excépt granite exposure at water's edge and
road cut portion. Dambody can be abutted directly on the fresh and
sound granite after excavation of these overburden. There is no

evidence of big fracturing or fault around the damsite.

(4) Geology of Appurtenant Structure Site

'SpilIWay: Spillway can be laid on sound base rock in either side

of the river.

Tunnel: . Intake tunnei'will be opened on the left bank jﬁst
upstream of the dam. Tunnel of 5.2 km'length:is extended to the back
water of the existing Soyanggang Reservoir. Tunnel route will pass‘

through granite.and'granite gneiss. There may be some fractured zone

‘encountered at the boundary of granite and gneiss in the middleﬁay of

the route. Tunnel driving through the fractured zone will accompany
some troubles such .as groundwater spouting or cave-in.

Penstock and Power station: Penstock line will be laid On:tﬁe
rocky slope of granite gneiss which Will provide firm and sound

foundation of anchoring the pipe Ii@e. ‘Power station will be built on

the riverside slope which had submergedjby the backwater of the

Soyanggang Reservoir. A large excavation of rock is required to

prepare the building space. High cut rock face behind the statiom

should be carefully protected against rock fall.

(5) Material
Impervious core material: Impervious core material is not available
nearby. Future reconnaissance in further upstream area is required to

find out low géntlé hill of decomposed granite area.

Filter maﬁerialz '.Sandy“matefials.arejalso qnavailable nearby.

Sand aﬁd-graﬁél bars around Iﬁje.tbwn located alﬁng3the'backwatef of

the Soyanggang Reservoir may be served as supply source, though trans-
portation is véfy_lohg'- 10 km.
. Rock material: There are several big outcfops of granite around

the damsite. A quarry can be opened at one of these outerops.



(6)

Comments

A)

B)

9]

Hard and fresh rock of granite distributed.extensively exposed
around damsite, providing_favourablé'site. Selection of dam
axis on the rugged valley wall should carefully be done after -

detailed study of topbgraphy and'geology.

Possible leakage through joints and. cracks at the left

abutmeht should be carefully studied.

Location of impermeable core material in case of rockfill dam
is not established yet. Wide area survey to find out suitable

borrow area for the material is urgently needed.
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3-4 Weolhak
(1) * Outline of Project

Dam type - : Rockfill
Dam height : 8l m
H.W.L. _ t EI. 300 m

Power station : Attached to the dam

(2) Topography and Geology.of Reservoir Area

The reservoir area of the Weolhak dam is underlain and enclosed
with hard granite gneiss showing rather steep hill masses covered with

vegetation of bush and dissecting channels in late matured stage.

‘No sign of large land slide is assumed in the reservoir area.
However, a large fault is present along the Inbuk cheon crossing
Woentongri path where strike and dip of it are N 10°W and 20°W, re-

spectivety, and width of sheared zone is about 60 meters.

The scouthern slope of the path (saddle) is 30“ in gradient and

water table seems to be low at present. When impounded, leakage

through the sheared zone will probably cause landslide on the southern
slope, therefore, the countermeasures agéinst'leakage should be needed

based on the detailed investigation..-

(3) Topography and Geology of Damsite
Topography

- The damsite is selected at an elbow to_the.ieft of the river
course where the river stream is attaching the right bank fofming a
steep slepe of rock wifh.gradient of 35°. A tributary bounds the steep
slope at about 200 m dowhstream of the right bank.-

The river bed is about 100 meters in width. At the left bank; a
terrace occurs about 10 meters ébové'theiriverbed. .A.gentle Siope of

talus is present over the 1éft'side of the terrace and becomes steeper

toward a hill side of the left abutment.

No prominént fault is considered in geomorphological feature

"around the damsite.
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Geology

' The left abutment is formed of a low terrace field, a talus slope
and a hill slobe in ascending order. The terrace gravel is overlain
with the base rock of. granite gneiss with thiékness about 10 meters,
The talus deposit covers the said terrace gravel aﬁ the hill foot with
about 10 meters thickness in maximum. The'hiil.is formed of granite
gneiss covered with top soil. The weathered zone of granite gneiss is
assumed to be aﬁout 5 métérs; Talus deposit, terrace gravel énd
weathered rock should be dug out at the foundation of the impervious

core of the dam.

_The river bed is covered with gravel, mostly cobble in size. The
thickness of it is assumed to be 1 - 2 meters at the right side and
5 - 6 meters at the left side. The base rock of granite gneiss is

present beneath the gravel.

The right abutment is an outcrop of firm granite gneiss where no

fault exists.

(4) Geology of Appurtenant Structure Site
Spillway: The spillway is to be dinstalled at the right abutment

where firm foundation is expected.

Penstock and power Station: The ﬁenstoék:is to be constructed at
the left bénk-formed of granite gneiss. On the slope of the hill. The
firm foundation will be found benéafh the whe%théred zone, however, at
the élbpe end, deep excavation of taiué_deposit will be needed to reach
the foundation. The pbwer s;atidn will be plaéed on the terrace ground

where the firm foundation exists deeply.

(5)- Material

Impervious core material: Impervious core material will be

.present at gentie slope in tributaries about 1 km upstfeém of. the left

bank where sufficient volume of soil covers on the base rock with about
3 meter thickness, '

Filter material: Coarse material can be collected in the, river

bed nearby,-howéver, sand will be transported from other borrow site. -
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Rock material: Sufficient rock will be obtained from a hill slope
fg? _ of granite gneiss at about 1 Kkm upstrcam_of a tributary located in the

right bank immediately-downstream of the proposed damsite.
(6) Comments

A} The saddle,_where:a great sheared zone occur, will give a
serious problem of leakage at the left bank of the reservoir.

-Jt is better to lower the high water level.

- B) Talus and terrace deposits ﬁill be thick at the left abutment.
Detailed geological investigation will be needed to confirm

a-suitable firm foundation.

C) 'Topograpﬁically, the proposed dam axis will be acceptable at

the present surveyed line.
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3-5 Hongcheon
{1 Qutline of Project

Dam type : Concrete gravity
Dam height 185 m
H.W.L. : El. 120 m

Power station : Attached to the Dam

(?) Topography and Geology of Reservoir Area

The reserv01r area comprises of chart, crystalllne schist and
gneiss and enclosed with well—dlssected hilly topography. No land-
slide is found in the ared. Riverbed gradient is around 1/850. A

series of valley plains are well—deveioped.

(3) Topography and Geology ofIDamsite

Topography

A demsite is selected et a bending channel where Hongcheon Gang
changes its course from weetwatd to ﬁorthward. The left:béﬁk is an.
undercut'face of the stream and shows'rather steep.slope of 35°. A
hatd chert outcrop is standing with 50° dip at downstream of the

damgite.

Riverbed is wide —- 150_m in width, and the river is flowing close

to left baﬁk leaﬁing sand and gravel bar on the right bank.

A thln ridge of NNE-SSW forms rlght abutment of steep slope of &O”

After 1mpound of reservoir the ridge will be a natural dam of 250 m

width “and 750 m leugth.

Geology

Left bank abutment of dam is blOtlte schlst and chert Thejfotmer

is laid conformably on the latter Their strike 15 NS-and_dips'70. Che

- eastward.- Steep cliff on the- left‘bank'at-dOWnstream of dém center is

an outcrop of chert. MoétTOfﬂdémbody.will abut on the cher't rOek,:end
upbermost part of dam ﬁilliaﬁotfoe the biotite schist. Chert rock is
very hard with little weathered portlon Thue; left bank slope has a

little slope wash on its chert portlon, and rather thlck surface SOll

_and-weathered rock on its b10t1te_schlst port1on.
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A small gully on the left bank just upstream side is burried with
debris. The gully may possibly be a small fractured =zone of N75E

direction.

Riverbed is filled with sandy deposits. TIts thickness cannot be:
confirmed yet at present. It may be éupposed 10 m thickness. Under
these sandy deposits blotite gneiss may be expected, though 10 m thick=-
ness of intercalated chert in gneiss (N20W, 50W) is found on the right
bank. Exténsion of the intercalated chert expose again in riverbed at
350 m downstream of the dam axis. Dips and strikes of the chert and
gneiss are ndt coincid ‘each other. Chert and gneiss are likely

contacting with fault as shown in the geological map of 1/50,000.

Loﬁg north~éouth ridge on the right bank comprises of'gneisé with
thin covering of slopé wash of less than one meter énd_wéathered zone
of 2~3'm thickness. Talus debris in the skirts on.right bank slope
seéms to be an extenSioﬁ of.sma11~sca1e fractured zone found at the
downstream toe on the left bank. Thus, a series of'nortﬁsouth fractured
zone of small-scale is pfesumably running along thé river'channel;
NevertheléSs, there is no fault or fracture crossing the right bank

ridge. The ridge will have no leakage after impound of the resetvoir.

(4) Geology of Apurtenant structure Site

Penstock and Power station: Power station will be built at just

downstream of the 'dam. Fresh and hard base rock can be expected under -

.the sand &.graﬁel of the riverbed. A series of small fractured zone

is presumably running close to the left bank. It is better to build

power station on the right bank side.

(5) Material

Concrete aggregates_cau be obtained from sand and gravel depoéiﬁs
on the riverbed. Sandy material is_mostly'obtained in the damsite
riverbed and gravél'material-iS'Qéposited on the right bank shore and

upstream and downstream reaches._ Required sand and gravel can be

' éxploited withiin 4 km length of the river channel around the damsite.

3-14



e

(6)

Comments

.A) The Hongchon damsite is only one favourable site all aong

the river course.

B) Selection of dam axis is also limited in narrow range because

of its characteristic topography.

C) Major geological problems in this project are thickness of

riverbed gravels, fault or fractured zone underneath the
gravel deposits and leakage problem through long ridge on
the right bank.side. Further ihvestigation should include
seismic exploration, test borings énd pefﬁeability tests to

study the above mentioned problems.
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3-6 Gujeol and.Gujedl Alternative Site

The geology of the Gujeol Site basin planned on the tributary
Songcheon River at the wost upstream part of the South Han River is
comprised of the Palaéozoic Era Gobanpgsan gtoﬁp consisting of sandstone,
shale, ‘coaly shale and coal, and the Mesozoic Era Norgam group
consisting of sandstone and shale. The topogréphy of the catchment

area 1s an extremely rugged mountain terrain, and the river gradient is

steep at approximately 1/90.

In addition to the site requiring various considerations in
planning, the reservoir area including damsite is extremeiy desolate.
Furthermore,-the Teserveir area is a coal mining'area where coal is
actively being minéd at preseﬁt. Since Gujeol is éucﬁ a site Involving

various problems in this manner, the Doam site has been selected as an

alternative in the present investigatibn.

Doam

{1) Outline of Project

Dam type : Rockfill
Pam height : 54.5 m
H.W.L. 1 EL. 742.5 m

Power station : Dam and Tuonel

(2) progféphy aﬁd_Geology of Reservoir Area

A]though located at the most upstream part of the Songcheon river,

'51nce the entlre reservoir c0n51sts of weathered granlte, it 13 a

gently sloped hllly topography as a whole. There are river terraces

at various places along the rlver bank w1th talus deposits above. In

the v101n1ty of where the - granlte changes to sedlmentary rock, the
river valley Suddenly becomes a gorge. ‘The damsite has been selected
at thlS gorge. ' .

_ Thére is no fear of 1eakégé éince the geology is granite. Also,
in'addifion ﬁo.the whole being a hilly tbpbgraphy, since the river
gradlent is gentle, it is thought there will be little sand-gravel

dlscharged in the future.
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{3)  Topography and Geology of Damsite
Topography :

The dam axis has not yet been finally decided on. An axis has
been temporarily selected in the present investigations, but in the end

it will be necessary for the axis to bé selected on carrying out

detailed geological surveys based on an actually topographical map of

the surroundings.

The river in the vicinity of the site maintains a straight~1ine
flow in roughly the NNE-SSW direction. - The right bank comprises a
steep cliff with a slope of about 50°, and rock is exposed over more
or less the entiré surface. The river bed has a width of approximately
40 m, and although a sand-gravel deposit about 25 m in width exists at
the left-bank side, base rock is exposed at the riVérIbottom of the
right-bank side. The left bank forms a ridge as a whole, The slope
ﬁhere the abutment would be located has a_gradient from 20° to 40°,
and from a road there to the vicinity of the top of the ridge, more or
less the entire surface is covered by talus deposits. Although not

distinct because of the covering of talus, there probably exists an

‘old kerrace deposit under ‘the talus near the road.

Geology

Left Abutment: The abutment is entirely covered by a thick slope

wash and there is no exposure of base vock. This slope wash is widely

distributed from the vicinity of the temporary axis to the downstream
area. Base rock at the left bank is exposed near the tip of the ridge

several tens of meters upstream of the temporary axis. . Sandstone at

this outcrop is massive, dense, and very hard.

Riverbed: The'preseﬁt riverbed; as ppevioqsiy mentioned, has a
width of épproximately-&ﬂ m with base rock exposed at the right-bank
side while the thickness of the sand and gravel at the left-bank side
is probably not more than 1 to 2 m. HQWever; there is an_oid-terxace
deposit at a height of about 5 m from the present riverbed Qﬁiéh is
not exposed being-covered by slope.wash; The basement rock of the

riverbed probably is sandstone as at both banks. This is expected to

be very hard and good—duality'rock.'
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Right Abutment; The right bank consists of massive sandstone.
There'is practically no deposition of slope wash. Although cracks are

conspicuous at the surface of the bed rock, it is a sound, good-

quality foundation rock as a whole. Gullles cen_be seen to be

- developed at high locations (100 m or more from the riverbed) down-

stream from the temporary axis.

{4) Geology of Abpurtenant Structure Site

Tunnel: It was not possible to investigate the entire tumnel
route. However, the geology of the sector consists of so-called coal-
beariug sandstone and shale.' Going by:the lithological character the
rock invelves no prbblem_as tunnel'foundstion. Howéver, since the
topography is complex, investigations must be made hereafter regarding
weak zones such as fauits. - Since this is a-coal mining area, it is
believed detailed gedlogical investigations will have elreedy been
made. It will be neceSsary to fully utilize existing data pribr to

embarking on investigations.

Penstock and Power station: The two sites are locatéd.nesr
Hajapyeon, the juhction poiﬁt ef the Songcheon River and a. trlbutary
(The final locatlons are undecided. ) In lithological character, the
bed rock con81sts of alternatlons of very hard sandstone ‘and shale,
and- there are no problems. involved as foundation rock for the WO,
structures, Attentlon must be paid to the fact that rock alls are
freqsent in this area. Consequently, the sites should be selected at

locations which are topographically stable.
(5) Material
Rock fiil'material will be expected from the mountain near the

damsite. Imperv10us core materlal shall be 1nvest1gated at the gentle

slopes in the upstream area of the damsite.
(6) Comments
'A) Selection of the dam axis should be made within the stretch

from the present_tempdrary axis upstream to the vicinity of

an inflowing-streeﬁ found at the left bank.
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B) Topographically, the talus area at the left bank is considered

to be an old rock sliding area. Further, since an old river

terrace deposit exists underlying this talus deposit, the
valley width in the vicinity of the témporary axis will become
wider than at present in construction of the dam. Accordingly,
it would be better to wove the axis in the upstream as much

as practicable;

C} In such case, it will be neéessary to investigate by a detailed
topographical map whether the topography of - the right abutment

will be satisfactbry for the proposed dam.

D) The geological investigation should consist of first carrying
out a surface geological survey based on a topographical map
of scale of arouhd:l/l,OOO to select the dam éxis, and the
principles for subsequent investigatioms should be established

according to the geological conditions of that site,

E) With respect .to the investigations of the tunnel area, efforts

should be made to obtain geological map of the coal mining
area as it would be extremely useful if investigations are

made using such material as references.

F) When investigating_river terrace deposits in the reservoir
as possible concrete aggregate soufce, it will be necessary to
pay attention not ouly to gradation, but also quality (degree

‘of weathering, strength, etec.) of sand and gravel.
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3-7 Pyeongchang

Regarding the Pyeongchang Project site, in addition to the original
ﬁroposed site, the Survey Mission selected on a map a site thought
suitable from the standp01nt of a hydro power project. Field recon-
naissances were made of the two sites (original site and alLernatlve

site). Topographlcal surveying has been done on the original site only.

{1}  Outline of Project

Original Site Alternative Site
Dam type _ : Rockfill Rockfill
Dam height : 102 w
H.WL.L. : EL. 420 m
Power station : Dam and Tunnel Dam and Tunnel

{2) Topogtaphy_and Geoiogy'of:Reservoir Area

The Lopography of the reservoir area form the original dam51te to

the v1c1n1ty of the alternative site is on the whole a narxow, steep

“mountain topography due to the geology (metamorphic rocks, mainly

gneiss). .However, the topogtaphy iﬁ the reservoir upstream from the
Junctlon of the Pyeongchang river and a tributary from the leftubank
side at Panrin Ri, approximately 1 km above the alternative site, is
that of mature and sged topographies where river terraces and talus

deposit are developed at mountain skirts.

Although 1arge~sesle rock falls and landslides are not seen, there

are many small rock falls, and these are especially prominent at the

banks of swift tributaries flowing into the Pyeongchang river. At this
reservoir where the river gradieﬁt is steep compered with the mein—.
stream Soeth Han River, it will be advisable to consider to an extent

sedlmeutatlon after completion of the reservoir.

o There are two topographlcal features in thlS regervoir area wh1ch
are worthy of note. - One’is a very thln saddle along a tributary at
the upstream 1eft bank.. Slnce the downstream slope of th1s saddle

faces the Pyeongchang river, in case the dam is planned at the alter—

native site, the site of thls_saddle should be 1nvest1gated from the
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standpoint of leakage. The flat area downstream of this saddle is
judged to be an old channel (meandefing part) of the Pyeongchang river,
The other distinct topographical feature is the canyon at which a
section of road approximately 5 km in length.leads from Panrin bridge
in the reservoir to Pyeongchang Ri. Thié canybn is thought to be
topographically a tectonic valiey. The distance between the reservoir
at this canyon and the downstream side is approximately 800 m at high

water level.

The geology within the reservoir can be broadly divided into two.

‘One is the metamorphic rocks (mainly gneissg) distributed at the two

damsites and along the right-bank of the tributary, the other is the
iimestoné distributed upstreaﬁ of the conjunction.of the Pyeongéﬁuhg
river and the left-bank tributary, along the'plaﬁned tunnei rute and
at the proposed pQwerhousé site area. This limestone is extremely hafd
and there are parts locally which can be considered as being liﬁe—
sillicate gneiss. Althbugh there is small-scale corrosion seen at the
surfaces of outcrops in the above—mentioned_canyon,:on the whole there
are practically no large scale caves seén, an& even.at lafge outerops
secondary deposits of corroded limy material peculiar to limestone

cannokt be seen.

(3) Topography and Geology of Original Damsite
Topography

The damsite is located at a meandering part where the river bends
froﬁ northeast to southeast. -The right bank is a steep cliff sloped
60° to 80° ﬁhich difeétiy riées from the_river; " The width:of_the
present riverbed is approximately 60 m, while there is a river terrace
about 20 w in width ét:a.héight of about 5 m from the rivérbed on the
left-bank side. The left bank is a gentle slope of a gradieut of 20°

to 30° and forms a ridge as a whole.

Geology

Left Abutment: The foundation rock is a hard and dense gneiéé.
Slope'wésh is deposited to a relative height about 20 m from the top
of the river terraée in a thipkﬁess of several meters. There is little

cracking of the foundation réck on the whole.



Riverbed:. Thé_thickneés of the deposits at the present riverbed
is estimated to bhe not more than several meters, However, there is a
river terrace deposit apprdximately 40 m in width of relative height of
10 to 15 m from the riverbed existing on the left—bank side. The

foundation rock of the riverbed is thought to be comprised of gneiss.

Right Abutment: The foundation rock is comprised of hard, dense
gneiss. Slope wash cannot be seen. There are many open cracks and

unstable rock blocks at the surface of exposed rock.

{4) Topography and Geology of Alternative Damsite

The axils for the alternative_site has not yet been decided on.
The location which was roughly selected.in the present reﬁonnaissance
is ét:the.vicinity of a ?oint about 1 km downstream from the junction
of the left bank tributary and the Pyéongéhaﬁg'river. Hereafrer, the
axis should be finally decided based on an actually-surveying topo-
graphical map and the geological conditions of this:vicinity.

Topography

. Thé river flows in a roﬁghly'stfaight line from north.té south in

the vicinity of the damsite and immedlately downstream. ‘meanders to
right and left. The characterlstlc of the topoglaphy in the surround—
ings of the site is that a large—scale talus de9051t can be seen at the
right bahk The top of the talus topography islét a relative height
of appr0x1mately 40 m from the riverbed and continues for 700 to 800 m
along the river. It is estimated that thls talus area is the remainder

of a 1arge—scale rock sliding area of the past

The right bank at the proposed dam axiS'comprises a cliff of
cracky bed rock with the upstream side belng the abovemmentloned talus
area. The rlverbed width is. approx1mate1y 50 m w1th the entire-
surface coveredlby sand—gravel, The left. bank shows ‘a stable t0pography 
of a sldpé of about 30°. A.river:terrace is widely formed at the rlght
bank at the meandering part dowﬁsfréém-bf‘thé dam axis, while af the

left bank there is a small-scale terrace downstream of the axis.
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Geology

Left Abutment: The foundation rock is mainly gneiss, and
schistose gneiss 1s partially seen., The sﬁrface portion of the
foundation rock is covered thinly by slope wash. :Eﬁpdséd foundation
rock is slightly remarkéble in cracking and -has been sﬁbjeéted to

weathering.

Riverbed: The entire width of the river is covéred by sand-
gravel estimated to have a tﬁickness of around 5 m, _Estimating by the
geology of both bahks, the fduﬁdation rock:is thought to be gneiss.
From a topogfaphical judgment, it is inconceivable that a large~scale

weak zomne exists at the riverbed.

Right Abutment: The abutment cohsists of hard gneiss, but has

numerous open cracks and is unstable as a whole.
{5) Geology of Saddle Site

In casé‘the alternative damsite is selected,_thefe is . a risk.of
leakage at the saddle. This shddle has a width of about'300 m at El.
420_m.0n a 1/25,000 topographical map. The foundation rock at the
surface consists of hard but cracky gneiss. The reservoir side slope
is approximately 30°, and the downstream side slope is a steep 35° to
45°, The reservoir side slope is covered by a thin siope wash, but

the downstream side has numerous cutcrops of bedrock, and moreover,

fhere:are.rock falls (gullies) at places.

(6) Geology of Appurtenant Structure Site

The:appurtenanf structures arelthé épillway; pressure tumnel, _
penstocks énd_powefhouse.- None dfrthe'locétions_hés been decided om-
as'jet; However, from a topographical judgmeﬁtg the ridge at the left
baﬁk is conceivable as.the.spillwéy_site for Fh¢ Qriginal daméite,
and the. above-mentioned saddle for the alternative“éite; “In eithér:'
case,_thére are no problemé-geologi¢aily as spillway.foundatidn.

The geology of the tunnel site including the intake structﬁfé will
mainly cbﬁéiSts'of limestone; Whether gnéiss-or_liméétone, Ehesé rocks '
éré_of sufficiently good:quaiity as étruéturézfduﬁdéﬁioﬁs,_and topo—

gfaphically, there is ﬁo_particularly.large tectonic line which exists.
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However,.in selection of the location, when the tumnel will pass through
contact planes between gneiss and limestone, it will be necessary for
the conditions of these contact planes to be investigated from the

ground surface beforehand.

(7D Material_

Of the materials required, both gneiss and limestone will be
available as rock materials from the surrounding areas of the sites.

At the alternative site, moreover, in case the spillway is located at

the saddle, the'excavated'material from this location will be of

lithological character such that it can be used as rock material.
Further, it will be possible to obtain large quahtities of river

deposit and terrace deposit materials from within the”reservoir area.

Investigations have not yet been carried out for impervious core
materials, and it should be difficult_to_obtain. ‘It is mecessary for
large-scale talus deposits to be investigated hereafter. As for the

talus deposit at the right bank of the alternative site, it is not

‘suitable as core material since it is mainly comprised of rock fragments.

Concrete aggregate should be obtainable from river deposits.

(8) Comments

A) According to judgments based on topographical and geological
conditions of the both damsites, the original site is more

stable than the alterndtive site.

BY 1In case of the eriginel site,-it will be necessary for the
thlckness of the terrace dep081t at the left bank to be
' investigated, together with which it w11] be necessary for
.1nvest1gat10ns of terrace materlals to be made whether it will
be perm1831ble for ‘the terrace dep031t to be left in the

rockfill zone.
C) Since the-fouhdafion rock of both ébutMents of the.origiﬁal
site is cracky at the surface portlon, drill holes conblnlng

permeablllty tests w1ll be requlred
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D)

E)

F)

G)

In case of the alternative site, it is necessary for the ‘dam
axis to be selected based on topographical and geologidal data
upon detailed surface geological surveys using detailed topo-

graphical maps. When feasible as the damsite, it will be

"necegsary for investigations to be made of the permeability

of the site foundation rock by drill holes along with
preparation of a topographical map of the surroundings of the

saddle site.

A fillwtype dam is proposed, and it will be necessary for
thofough investigations to be_méde beforehand of impervious
core materials. The site where there is possibility of

obtaining material will be limited to the gently sloped area

" at the skirt of the wountain. (The flat area is comprised of

sand-gravel, while the steeply slopéd area consists of a

‘deposit of rock fragments.)

Investigations for rock materials should be carried out con-
sideriﬁg use of river and terrace deposits along with

investigations of rock quarries.

This reservoir is in an area where limestone is distributed.
Geological iﬁvestigations in the reservoir area should be

conducted based on 1/10,000 to '1/25,000 topographical maps.
Further, when these investigations are made, investigations

of rock fall areas shotild be carried out at the same time.
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3-8  Panun

(1) Qutline of Project

Dam type i Rockfill
Dam height : 48 m
~H.W.L. : EL. 280 m

Power station : Dam and Tunnel

{2} Topography and Geology of Reservoir Area

As a whole, a rugged mountained tobography is indicated. Although
of small séale, rock falls and gullies are conspicuous at many places
along the main river, streams and valleys. The river channels in the
catchment area are desolate as a whole, and the topography generally

ig mature.

Investigations of the entire area were not carried out in the
present reconnaissances. According to locélized'reconnaissancés along
roads and based om 1/25,000 geological maps, - the geology in thé
reservoir area is comprised of the Yéoryang Gfoup of unknown age

éﬁi consisting of green éandstone and slate, and the Paleozoic Gobangsan
Group consisting_of milky-white quartzose sandstone, the Yeongweol

Group consisting of limestone, and granite.

(3) Topography and Geology of Damsite
Topography

The river which meanders gréatly upstrean and downstream of the
damsite runs roﬁghly in a straight line from north to south néar the
damsite. .Since the dam abutments are located at cliffé-slightly
misaligned upstream or downstream at the.right"and left banks, the dam .

axig intersects the river flow at a slight angle:

The . left bank is sloped at 50° to 60° to.form.a éteep c1iff and
small Scale rock_fails.are seen at the 5urfaéé. The width of the
river bed is approximately 120 m, and:thefe is a s&hd and gravel bank
formed ét“thé right bank site. .The right abptment-is a steep cliff of

50° to 60° slope, the same as the left bénk,'and.a small scale talus

deposit is seen downstream of the axis.
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Geology

At both left and vight abutments, the foundation rock is comprised

.~ of green sandstone. The rock character is very hard. However, since

there are numerous hair cracks weathered to brown color at the surface
portion; rock falls of cobblewsizé'gravels haverb¢CUrred at the
surfaces of the both abutménts. Downstream of the dam axis, at the
right bank, there is a deposit of a small scale slope wash, the

thickness of which is arcund 2 m.

The ftiverbed is covered with a deposit estimated to be 2 to 3 m
and there is no .exposure of bedrock. However, judging from the geology
of the surroundings of the site, it is cdnéidered that the bedrock

consists of green sandstone similafly to the abutments.

(4) Geology'of Appurténant Structure‘Site

_ Intake and Tunnél: The'bésement rock of the intake site is green
sandstone aﬁd”there is no problem as the foundation rock for the _
structure, 'quever, since the presently pléﬁned 1ocation (temporary -
site) is at the downstream end_of the latrge-scale talus depdsit at the
left bank upstream of the damsite, the cuyeragé.appéaIS‘thick,

Investigation will be required at the feasibility stage in the future.

'The'g901ogy of the tumnel route is comprised of green sandstone
énd limestone. Both rocks are hard and there are.no problems as
foundation rocks for the tunnel. However, it will be mnecessary for
detéiled investigations to be made at.the part where the tﬁﬁnel passes

the canyon at the left bank downstream of the damsite.

Power station: The location of the power station has not yet been
decided on. However, the basement rock of the stirroundings is limestone

and there will be no problem as the foundation for the power station.

(5) Materiai

The materials for rockfill and impervious core material .were not
investigatéd on:this time. . Impefvious core material shall be

investigated more detaily on the next stage.
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(6)

Comments

A)

B)

C)

The foundation rock of the site is sufficiently good as the

foundation for the proposed dam,

Limestone of the Yeongweol Group is distributed in this

reservoir area. Since the limestone mass is surrounded by
non-calcareous rocks (Gyeonggi gneiss complex, granite and
Yeoryang Group -- sandstone and slate), it is thought there
will be little possibility of leakage to cutside the
reservoir. Hoﬁever, detailed geologleal inﬁestigations should.
be wade inside the reservoir using tbpograﬁhical maps of at
least 1/10,000 to 1/25,000 scale in regard to the limestone
distribution area. In such case, it'will be neéessary for
investigations of the rock fall areas inside the basin to be -

made at the same time,-

Since weathered cracks are numerous in the foundation rock of
the damsite, it will be necessary for drill holes with the

purpose of:invéstigating_the'degree'of development of cracks

‘and permeability of each abutment, and for drill holes to

investigate the thickness of the sand-gravel at the riverbed

to be provided.
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