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3-9  Suju
(1) outline of Project

Dam type : Rockfill
Dam height : 107 m
H.W.L. t 432 m

Power station @ Dam and Tunnel

(2) Topograpny and Geology of Reservoir Arvea

Overall, river deposit is wide and thick, while at the river banks
there are large scale river terraces above which there are talus
deposits prominently developed. The topography at the right bauk 3 to
4 km upstream from the damsite is surmised to be that of an old land-
slide or rock Fall area. However, it is presently stable, and it is in
ineonceivable that creep will oceur due to impouﬁdmenﬁ of water in the
regservoir. The mountain area is stable as a whole, ‘but at relatively
swift’ trlbutarles within the catchment area there is much discharge of

sanddgravel.

With regard to geology, since practically the entire area consists
of metamorphic rocks (mainly gneiss) there is no fear of 1eakage. '
(3) Topography and Geology of Damsite

. Topography

The river whlch meéanders widely directly upstream of the site

becomes a straight line flow from roughly northwest to southeast in the

" vicinity of the-dam81te.

The right bauk abutment is at a slope of -20° to 30° and is covered
Wholly by slope wash._ The dam axis is located at a little ridge w1th
small gullles both upstream and downstream The riverbed has a WldLh.
of approx1mate1y 70 m w1th a small scale sand bank developed toward
the right-bank, while the left bank side is a flow channel strewn wlfh
boulders. At the left ebutment‘a slope.of_appfoximatelj 30° continues
from the riperbed to a relative height of 20e£¢_30 wm, above which a~
steep cliff of-appfoximately 50° is”formed. Slope wash can be seen to

a thickness of about 1 m at the gently sloped portion.
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Geology

Left Abutment: The gentle slope from the riverbed to a velative
height of around 20 m is covered by rock fragments of cobble size or
larger. At the heigher cliffl portion, gneiss which is the basement

rock is exposed. The gneiss is extremely hard but has many cracks,

.and particularly, since those at the surface portion of the cliff are

open cracks, that portion is uunstable.

Riverbed: The riverbed is entirely covered with river depdsits
and outcrops of the basement rock cannot be Seen, but judging from the
geology of the surrounding areé, it is probably gneiss. The thickness
of the deposit is estimated to be about several meters. at the sand

bank toward the right bank.

Right Abutment: The entire abutment is covered by slope wash
estimated to have a thickness of ‘2 to 3 m and outcrops of the basement
rock cannot be seen. However, judging by the geology of the surround-

ing area, it should be gneiss similarly to the riverbed.

(4) Geology of Appurtenant Structure Site

The location of the powerhouse is undecidéd as yet. However,
since the rivers in the surrounding area of the Suju site have

comparatively steep gradients, it should be feaéible to plan a dam and

tunnel type power station. Regardless of whether the tunnel and pdwer :

station are selected to be on the right or left bank the foundatioﬁ
rock of the structures will be gneiss and there will be no problems

involved geologically.

{5) Material

A fill-type dam is.planned for this.SujU'sité. ‘With respeﬁt to
rock materials, good-quality gneiss is:available.in the surrouﬁdings'of
the site, while there are also river depositﬁand river terrace deposit
in the reservoir aféé. However, there are few locations where -
éatisfactory imﬁerﬁious-core materiaié,ﬂboth qualitatively and
quantitatively, &an be found. On the whole,.thére are no places in the
surrouﬁding area of the dawmsite where signifiqant-quantities are

available. According to the reconnaissance made this time, it was.
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judged that the gentle slopes at the left and right banks 2 to 4 km

upstream from the damsite would probably be the objective sites for

(6)

A)

B)

c)

D)

investigations.

" Comments

The foundation rock at the damsite is suitable as the

foundation for the proposed dam.

However, it will be necessary for drill holes to be provided
to confirm the thickness of the slope wash at the right bank
and the degree of development and permeability of the cracks

at the left bank.

In this réconnaissance, tectonic lines which would affect dam
construction were not recognized. However, topographically,
since it is anticipated that there will be a fault from the
saddle at the left bank immediately upstream of the dam

which pasSeé the middle siobe of the right Bank of the damsite,
Ghen making the investigations.of‘B) above, it will be
necessary for inélined'drill holes to bé'planned at the slope

to the side of the mountain along the dam axis.

Investigation for impervious core material should be made with

" the slope wash at the mountain skirts .as the objectives.

However, due to the mother rock at this area being gneiss, it

-appears'that_the.weatheied résidual soil is silty clay (CL-MH)
‘containing mica.

_in'any event, since almost all of the gentle slope area is

cultivated land, it will be necessary for inﬁestigation by
trench cuts or pits at 1 to 2 locations at each proposed site

to be made at the next stage.
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3-10 Doegog.
(1) OQutline of Project

Dam type ! Rockfill
Dam height +70m
H.W.L. : EL. 325

Power station @ Attached to the dam

(2) prography and Geology of Reservoir Area

On the whole, the topography is one of a mature to old river
where the width of the river chaunel is broad, and sand-gravel deposit
and river tetrraces are prominent. The mountain area is stable.

There are two places iﬁ this reservoir area where thin seddles exisﬁ.
One of these can be seen at the left bank appreximately 1.5 km upstream
from the damsite. The crest of this saddle dis at approximately

ElL. 315 m {(according to a 1/25,000 topographical map), and 1s lower
than the high water level of fhe reservoir. The other is at the.left
bank appfoximately 2 km further upstream from the first saddle and will
be about 250 m wide (according to the 1/25,000 map) at High water level
.of 325 m. |

The geology of the surroundlng of the dam51te and the above-
mentioned saddles consists of granite. However, according to a 1/25, OOO
geological mep,_it has been reﬁorted.tﬁat there is a distribution of
limestone of the Yeongweol Group between this granite and the upstream

gneiss area.
(3) Topography and Geology of Damsite

Topography

The river meanders widely from south to north to southeast at the

v1e1n1ty of ‘the site.

The left bank comprlses a steep ellff of 50°.t0 60° with basement
rock exposed over the entlre surface Talus is of a degree thaffit is
deposited on a small scale at the foot of the cllff The riverﬁed,
at present is of a W1dth of approx1mdtely 30 ‘m, but at the right bank

side there is a rlver terrace formed which is of a width of about 100 m
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and relative height of about 10 m from the riverbed. The right bank

is a gentle slope of approximately 25° which extends upﬁard from a

ot

. terrace deposit. The abutment is covered entirely by slope wash.

The crest of the abutment indicates a comparatively complex topography.
Geology

Left Abutment: Very hard granitic gneiss is exposed over the
entire surface. Although cracks are more or less conspicuous at the
surface portion, there is no problem with respect to the foundation

for the proposed dam.

Riverbed: Although outcrops of basement rock cannot be seen at
the riverbed, as considered from the geological conditions at the
left and right banks, good-quality granite or granitice gneiss will
probably be found.

The problem at the riverbed is the river terrace dep051t spread

out toward the right bank side. When ‘the thickness af ‘the deposit at

the present riverbed is estimated to be around 2 m, it way be estimated

that the river terrace deposit averages approximately 5m. - The terrace

deposit on the whole has a large percentage of sand, while the surface

of the terrace is being utilized as cultivated land.

Right Abutment: The abutment forms a gentle slope whieh
coﬁtinues upward from the terrace., Since the- entlre abutment is covered
by slope wash estlmated to be 1 to 3 m in thickness, there are no
exposed rocks to be seen. However,-;udged by the surrounding geoldgy,
it is thought theobasement rock is granlte. Judging from-géological _
data, the granite underlying the slope wash 1s feared to be oonsiderably
weathered, The crest of the abutment has,nomeroos small scale ridges,

while outcrops of the basement rock cannot be seen.

(4) Ceology of Saddle Site
The tWo'sites described previoosly ére cOmprised of gianité. The
saddle 1ower than ‘the hlgh water level 15 belng con51dered for the
.splllway and powerhouse. Although the scales of these structures have
not yet been détérmihed adequately good foundation rock can be’
E%? ' obtained by excavatlng the surface portion weathered granlte to an

extent not exceedlng several meters..
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(5) Material
_The proposed dam is a fill-type dam., As materials, rock material,

filter material and impervious core material will be required.

As raw rock material, tﬁe granitic gneiss distributed at ﬁhe 1eft
bank in the vicinity of the damstite is of good lithological character
quite satisfactory for use. However, since there is a broad river
terrace deposit in this reservoir area it will be necessary to study

the use of this deposit as rock material.

‘For impervious core material, it will be necessary to iﬁvestigate
the slope wash at the right bank approximately 1.5 km upétream from the
démsite and in the vicinity of Pyeongchong. The mother fock of'the-
slope wash near Chungbangton and at the right bank about 1.5 km down-
stream from the damsite is schist, and therefore, the material is

. fine grained with a high mica content.

(6) Comments

A) There is mo problem with the foundation rock as the foundation

for a fill-type dam.

B) The river tetrace deposit distributed at the right bank side
is high in sand content at the surface portion and not much
gravel can be seen. It will be necessary to perform gradation
tests of this terrace deposit to determined if it will be
pérﬁissible to leave the deposit as the foundation of the rock

£i11 =zone.

) Since it will be nedessary for excavation of the impervious
core zone, drill holes must be provided to confirm the

thickness of the terrace deposit.

‘D) It will be neceésary for drill holes to be made to investigate
the thickness of the slope wash at the fight abutment and the

underlyiﬁg foundétibny

"E) As it is necessary for the investigation of D) above, the
- vicinity of the cresf of the right abutment'ShouldIbe subjected

to topographical surveying over a wide area as.practicabié.
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G)

H)

The vicinity of the saddle below high water level should be
surveyed over a wide area, and on confirming the actual
topographies of the saddle, plan should be established for

drill holes to investigate permeability of the basement rock._

Soil investigations and gradation tests of the river terrace

deposit should be carried out with the dam and reservoir area

as the objectives;

According to a 1/25,000 geological map there is limestone
distributed in the reservoir area and it will be necéssary for
surface investigations to be carried out based on a 1/10,000

to 1/25,000 topographical map.
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3-11 Dalcheon
{1) Outline of Prbject

Dam type . : Concrete gravity
Dam height : 71 m
H.W. L. ¢ BL. 130 m

Power station : Attached to the dam

(2) Topography and Geology of Reservoir Area

The topography w;thln the reservoir area is mature to old age on

the whole. The riverbed is entlrely covered with thick’ sand -gravel

and prominent river terrace deposits are found at the banks of the

. Dalcheon tiver and its various tributaries, and these have been

déveloped on a large scale as cultivated land.

It was not possible'to study the entire reserveir area in this
reconnaissance. Achordiﬁg to a71/50 000 geological map (Geological

and Mlne1a1 Institute of Korea),:the geology of the reservoir area

"cousists mainly of metamorphlc rocks ‘(gneiss, schlqt phylllte, etc }

and granlte,.w1th locally a dlstr1but;on of-Hyangsannl dolomitic
limestone extending in the NEE'direption at the river bank of Um Song
Chun (mainstream left bank). ‘Since this formation is éurrounded by
non-calcareous rock bodies, it is judged for the preSnét that there
ﬁill.be no fear of leakage of the reservoir. However, detailed _
geolbgical'investigations of the-sutroﬁnding area should be carried out
in the future, ' . '
The tivers and streams_in'the cétchmént_area are stable on the
whole while riverbed gradients are geﬁtle,_so that it is not thoﬁght

sedimentation after comﬁletibu of the tESérvéir'Will be very marked.
(3 _Topogréphy'and'Geology of Damsite’
poography'

The river whi¢h bends from the southeast to-the northeast direction

at around- 700 'm upétream of the damsite flows down in the northeast

direction in the vicinity of the damsite.
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The left abutment .is a steep cliff at a slope of approximately
60° and height'of.ébout 50 m from the riverbed which rises directly
from the river. The top of the eliff:is a ridge having a gentle slope.
The width of the riverbed is apptoximately 120 m with a sandfgfavel
deposit about 70 m wide_eeen on the right baﬁk side, while-the left

bank side is the water course of depth of approkimately 2 m, but there

' are no outcrops of bed rock. Fufther, at the right bank upstream from

the damsite a river terrace and a talus topography can ‘be seen. The

right bank is a smooth slope of approx1mately 30°,
Geology

Left Abutment: The entire abutment consists of.fresh, hard
granlte. Iiregular cracks and joints weathered to a brown color are
conspicuous at the surface portion of the Lllff Weathering and
development of cracks are even more extreme at the top of the abutment
and the rldge, and the depth is estimated to be 3 to 5 m. 'Althoﬁgh
soft sheared zones cannot be seen, there are a number of continuous
flssures which have dlstlnct_slleken51des and_openlngs. The

orientations of these are Ew; 80°-90°N and N20°W, 20°NE.

Riverbed:' The river bottom is entirely covered by sand and

gravel, and the foundation rock is unknown, but it is probably granite.

It is estimated that the thickness of the deposit is estimated to be

.around 10 m,

_Right Abutmént: The foundatioh'rOck.is good granite similarly
to the left'bankﬁ Althoﬁgh deposits of slope wash can bé seen to cover

the foundatlon rock upstream of the dam axis by the side of ‘the Toad

- and above El 100- 110 m, the foundatlon rock is exposed at most of the

area. Above El 100 110 m, weatherlng of granlte is prominent. and a
weathered _zone of about 5. m is: estlmated at the outecrop appr0x1mate1y

20 m upstream from the dam axis.

~ The fbundation roek granite of the left and'right abutments is a

: rock body 1ntruded into gneiss. Accordingly; the'foundation rock

changes to gnelss several hundred meters both upstream and downstreamn’

~from the abutments.
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(4) Geology of Appurtenant Structure Site

The location of the powerhouse has not yet been decided on,
Geologically, nelther the left nor the right bank will be a problem as

a site. _lopographlcally, the left~bank side is thought to be suitable.

(5) Material

Large quantities of good dquality concrete aggregate will be

available at the river in the surrounding area of the damsite.
{6) Comments

A) The granite distributed at the site is suitable as a foundation
- for thelproposed dam. Sinte the ‘dam axis is:at a narrow ridge
at.the left bank 1t will need to be fixed there, while at the
right bank, the present axis is located at a smell gully.
Hereafter, it'wiil.be:necéssary to consider.shifting_the axis
at the_right abutwent from its present location within a range

about 10 and several meters upstream and downstream.

B) Although there is no'exposure at all of the foundation rock of
the riverbed, judging from the geological'conditibﬁs at the
left and right banks, it is surmised that good bedrock will be

“available.

0) Open cracks and sllcken51des are consplcuous in the granlte at
the cliff of the 1eft abutment:. It will be necessary hereafter,
along with detalled-lnvestlgatlons,_for the condition of deeper
parts of the.bedrock.to be etgdied;, 1ﬁ'pafticulafg thorough
attention must be .paid to the fissure located at fheeﬁeﬁtoﬁ of
the cliff and- inclined toward the downstream side in=fﬁe _
N20°W,.2b°NEfdirection. Weathering and deﬁelepméﬁtsof_cfakcs :
become‘ﬁore.exfreme at the top, and the ridge es'e'ﬁhole is
thin, and fioreover cracky. It'will be necessary for the S
permeablllty of the foundatlon rock to be conflrmed by drlll

holes.

3-38



D)

E)

It is.estimated that the depth of excévation for the dam
foundarion, assuming that the cracks and joints seen at the
1ef£ abutment are treated by grouting, will be of a degree of
removing ‘unstable rocks at the steep part of the cliff, and
about 3 to 5 m at the top. At the riverbed, it should be
sufficient for excavation to be of about the extent of
removing sand and gravel. As for the right bank, it is esti-

mated to be around 1 m after removal of the slope wash.

Of the drill holes for confirming the -thickness of the sand-

gravel at the riverbed, it will be necessary for at least

one to be an inclined hole to diagonally cross the riverbed.
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3-12 Ganhyeon

(1) Outline of Project

Dam type : Concrete gravity
Dam height : 45.4 w
H.W.L. ¢ EL.'111.4 m

Power station : Attached to the dam

{(2) Topography and. Geology of Reservoir Area

There are steep cliffs locally of heights to 30 to 50 m such as

impingement slopes of the river, but as a whole, the topography is of

- 0ld age where dissection has progressed. Consequently, the river

deposits at the main river and major tributaries are marked and
development of river terrace is promihent at.both banks. All of the
terraces have been developed as rice fields. Furthermore, many of the

valleys are waste—filled valleys where also development of artificial

‘ponds and rice flelds are conspicuous.

There will be no fear of leakage since all of the reservolr area
is located in a granite zone. Although deposition of sand gravel is
promiﬁent at the rivers and streems in the reserv01r.area, 1t is
thought sedimentation after construction of the dam will be small ‘since

river gradient is gentle and the mountain features are stable.

(3} . Topography and Geology of Damsite
Topography

Both the left aund right abutments indicate slopes of approximately

35°, . The abutment at.the right bank is a uniform slope as a whole from

the riﬁerbed' but the left abutment shows a step at the vicinity of
around 40 m above the flVEbed

The width of the rlverbed is 50 to 60.m, and. although there is a.
dep051t of w1dth of 30 to 40 m seen at the left-bank 51de, foundation

rock is exposed at the rlver bottom on the right-bank side.
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Geology

The foundation rock is judged as being a large scale dyke of
greenish and very dense, hard quartz porphyry intruded into granite.

(It will be necessary for the rock name te be checked by microscope.)

Left Abutment: The foundation rock is a greenish, hard,
cryptocrystalline quartz porphyry. As a whole, it is a good rock with
few cracks. Although there 1is a possibility that the previously-
mentioned step at the relative height of approximately 40 m from the
riverbed is a fault, its outcrop could not be coanfirmed . in this
reconnaissance. Further, since the foundation rock of the valley
located to the cast side of the abutment and running roughly parallel
to the river is granite, it is surmised that the contact on the eést
side between the granite and the quartz prophyry exists between the
main river and the above-menticned valley more or less parallel to the

river.

Riverbed: Since hard quartz-porphyry thought to be outcropping
~ of the foundation rock is seen here and there in the sand-gravel

deposit at the left bank side also, it is supposed that the fhickﬁess
of the deposit is not more than 2 m. The riverbed at the right bank
side consists entirely of hard quartz-porphyry. The foundation rock

of the riverbed may be judged to be of good quality.

Right Abutment: The ébutment consists of good quartz—porphyry
similarly to the riverbed and the left bank, but the valley
immediately=downstream the dam axis is comprised of granite.
Consequently, thgre is a possibility that_quartz;porphyry will be thin
at the right abutment. 'The.contact befween fhé two rocks could not be

corntfirmed in the present reconnaissance.

(4) Geology of Saddle Slte

To the east 51de of the left abutment, at Fl. 111 m,.there is a
saddle of width of 150 to 200 m (accordlng to a 1/25 000 topograph1cal
map) ‘An art1f1c1a1 pond has been made at El. 90 m on the downstream '
side of this saddle and the area below thlS pond has been developed as

a rice paddy. Consequently, the downstream side of the saddle on the
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whole is decomposed granite or residual soil at highef elevations
while the lower part is covered by clayey soil. On the other hand,
the slope on the reservoir side is a steep cliff, and at El. 120 m and
below a mass of hard granite is exposed.
(5) Geology of Appurtenant Structure Site

Although the powerhouse site has not yvet been decided on, the

eology will be of adequdtely good quality whichever bank is selected,

(6} Material

Good concrete aggregate.will be abundantly available in the

‘surrounding area of the damsite.

(7) Comments

A) The rock conditions of the site=are ﬁery good For the

‘foundation of the propdséd dam.

B) $ince it is théught ﬁossible from a topographical standpoint
_‘that the step seen.at the left-abutmént may be a faﬁlt, it is

advisable for an 1nc11ned drill hole cowbining permeablllty
test to be provided. Further w1th the . purpose of conflrmlng'
the contact between the quartz porphyry and granite at the
right bank, it is des1rab1e llkew1se for an 4nelined drill
hole combining permeablllty test to he bored. .Thé daté from
these holes can be utlllzed also for the foundatlon treatment

plan.

C) It will be necessary for a topographical surVey-tb be made of
‘the saddle at the left bank to conflrm the actual w1dth below

_hlgh water surface level.
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3-13 Bonghwa

{1) Outline of Project

Dam type "¢ Rockfill
Dam height : 128.8 m
H.W.L. : E1. 303.8 m

Power station : Attached to the Dam

{2) Topography and Geology of Reservoir Area

The reservolr area 1s generally composed of granite and gneiss,
except cretaceous sedimentary rocks around the proposed damsite.

Steep topography of mature stage prevails in the upstream basin.

Granite area is well dlssected showing later mature stage. Forestation

is well- preserved in most part of the srea; except in granite area
where reforestation with pine tree'has recently started. In these area,
weathered aﬁd-decomposed granite has been easily washed awey, trans—
ported and deposited in the riverbed, forming'raised bed rivers. Many
examples are found around Yonju Town. Landslide hardly ocecurs in these
granite and gnheiss province. Riverbed'gradient in the basin is 1/380

in average..

(3) Topography and Geology of Damsite

Some geological investigation had been carried out on this damsite,

in the national survey of water resources potentials (1962) .
Topography

A damsite is selected at very_narrow channel of GC m.width in the
course of south southeast flow of tHe NakdOngang nght bank slope is
very steep (48°) up to the helght of 80 m and suddenly becomes gentle
slope of 13° whleh 1s natural dip angle of the beddlng plane. . Left
bank 51de is rocky cliff of 60° up to the helght of 350 m. Riverbed is

smoothmwalled gorge.

Geology

The dam51te comprises alternatlon of green’ sandstone, eonglomerate :
and s]ate of Sllla geries of Cretaceous era. Bedding plane is N80°W,
20 S 1n the upstream of dam51te, gradually changlng its strlke at the

dams1te and N55 E 15 S in the downstream of damsite.
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Alternation of Sandstone and Slate is exposed on the steep cliff

(60°) on the left bank. Tts dip-angle is against cliff slope.

Riverbed is covered with cobbles and boulders. Its thickness seems: to
be 1-2m, because Silla base rock is cropped out in the riverbed in up-

and downstream reaches.

On the right bank, weathered and loosened alternation of conglo-
merate and sandstone is found between 1000 m upstream and 500 m down-
stream. The right bank slope is covered with blocky rock of sandstone
and conglomerate separated at joint plane} Lt seems to be a fractured
zone, but there is no decay characteristic in fractured zone. Tt may -
probably be severely weathered and loosened blocks along open JOlntS
Fresh rock can bhe obtalned after excavating these loosened rock for

about 10 m inside. In these excavation, further loosening of cut face

_should be carefully controled during construction. Changes in the dips

and strikes of the Sllla series in up and downstream suggests

existence of fractured zome in the base rock at the nght bank 51de.

(4) Geology of Appurtenant Structure Site

Spillway: Left bank cliff is too steep and high to layout spill-
way structure. It shall be laid on the right bank slope.  Even on the

right bank slope, deep excavation —— more than 10 m —- of rock is

-required for the layout.

Power station: Power station is also located on the right hank
just downstream of the dam after removing loosened rock in the skirts

of the sloﬁe.

(5} Material

Impervious core material: Source of Imperviocus core matefial can
be expected at low hill slope on the right bank, 2.5 km'upstream of
the .damsite. A borrow area can be opened at weathered zone of Sllla
series and alternation of sandstone and slate of Naktong serles,
Logether with base.rock of gneiss. Superflcial 2~3 m thlckness can be

used for the purpose.

Filter material: Coarse sandy material” is not available in and
around the project area. These materials, together with concrete

aggregates have to be prepared by milliag qdarriediroek.

3-44



Rock material: (Quarry site for rock material can be opened at
rocky slope on the right bank, 1000 n upstream of the damsite, where
abundant quantity of sandstone and conglomerate of Silla series is

available.

Concrete aggregate: Sandstone and conglomerate. of the Silla
series may be less hard for concrete aggregates. Riverbed gravel at
8 km upstream reach can be exploited. If required quantity. is not
enough, coarse aggregate can be quarried at ganite rock on the right

bank, nearby.
(6) Comments

A) In case H.W.L. is taken at El. 303, dam crest will be placed
on the gentle slope on the right bank side, where weathered

and loose overburden is covering thick.

B) Major problem in this dawmsite is an extensive distribution
of talus and crack zone on the right bénk slope. Subsurface
~ structure, especially of the right bank slope shouldlthroughly
be.investigated by meahs of seismic exploration, fest boring,

test adit and pitting, as well as permeability tests.
Past geological investigation in 1962 was very rough to

appraise the foundation conditions.

C) Subsurface exploration of the right bank slope is also

essential for layout of the s?illway.

D) Borrow area for impervious materialimentioned above should
further be studied, especially for its soil mechanical

properties.

3-45



50m

1000m

Talus
‘Sandstone
Strike and dip
Damsite
PLAN
" PROFILE

 Sand and Gravel

_GECLOGY
~35 BONGHWA (ki) |

3

Fig. =17

LEGEND

/
/4
7 4

| By BN e
. ... ,\ : ) 5 .o._- %A / ..,. M’lﬁg S V =
== et e - . \-.n_.k } 0 ,mr.l.u-ll 3 a\w,&\\ s
| TS N nanwaﬁmu./MWWﬂ&@
. . 2 I T
_f,f,
) k

.
DR
ey e e~ : ..@7“ y
gy >
S : N MW ) /
.... DS - £ Sy _.,.
- e o ) .,.../.”y_.,.
- L f. =
" iy o ket d : s ,
s P A e P 7 > g M )
S

E
-1
w

250
200-

| Feb 27. 1978




3-14 Imha

(1) Outline_of Project

Dam type : Rockfill
Dam height : 83 m
H.W.L. i El, 192 m

Power station : Attached to the Dam

(2) Topography and Geology ofIReservoir Area

The reserv01r area consists of granlte, dlorlte, gneiss and
sedimentary rocks pf Paleozoic apge. A limestone beds is known in
the paleozbic formations but its_distributlon is limitted within
a part of resefﬁoir area and dqes not. continue outside of
resefvoir'of_catchment area. Outside'leakageIOf impounded watex
through limestone cannot occur. There is no possibility of

_landsllde all over the reservoir area.

(3) Toﬁography-and Geology of Damsite

Topogréphy

f:A damsite isfseleeted at a narrow gorge whefé fiﬁer.channel is
running.southwestWard.' Left bank olope is about 35° and has a small
gelly in its doﬁnstréam side. Layout of dambody is llmitted in narrow
area. Riverbed gradient in the area is about 1/530. Base rock is
exposed at riverbed. Right bank slope is:37° and sparsezy wooded.on_:
the rocky'ground; Left bank is also unifofm slbpe,‘buf is cut its
upetream'side by-a gully. There are three thiﬁ ridges in theieXtension '
of right abutment'ridge. 'Possible leakage of impduﬁded water should

be carefully studied.
Geology

Left bank slope is covered w1th surface 3011 of about 1 m thlck—
ness and weathered zone of 2-3 m thickness. Base_rock of fresh
granite is expected under_theee overburden..-ctanite is expeeed'at'the
foot of the slope. No.indicetion'df féuit is fecdghisable inithe slope

ground. Boulders and cobbles are deposited in the up and. downstream

reaches. But llttle gravel dep031ts appears on the rlverbed at the




damsite and hafd granite 1s exposed all over the width. The_granite
floor has a small crack zone but no sizable feult. Firm and sound
granite is exposed at lower parts of the right bank slope. Tﬁe
granite rock is covered with talus debrls of about 1.0 m thlckness in

the mlddle and upper part of the slope. No big fault is found on the

“slope.

(4) Geology of Appurtenant Structure Site

Spillway: Spillway is recommended to be laid on the left bank
slope, because . Eirm foundation of granlte can be expected after

shallow Lxeavatlon, compared w1th on the rlght bank slope

'Penstock and Power station: Base rock of granite_;s exposed on
the right bankejust downstream of the dam;'ptoviding:sofficient space
and firm fouﬁdatioo for building power station. Slooe behino the
station is rather gentle and stable. Penstock line on the right bank
will be laid onm a slope of.granite:with thin ‘overburden ~ about

1.0 m thickness. Pipe line can be anchored on the firm graoite.
(5) 'Meterial .

Impervious core material: A borrow pit'for_impervious core
materials can be opened at a gentle slope on the 1eft'behk,_2.km_up—__

stream of damsite. Residual soil of 2 .m thickness is composed of

clayey soil_énd ciasoios. Quality and quantity of the soil should be

.'surveyed'in‘detail ~Another suppleméntary borrow pit can .be exoeoted

“in weathered granlte in a gully on the rlght bank side, 600 m upstream

of the dam51te

Fllter materlal River sand; suitab1e”for filter materials is

'not available nearby Economical comparison is necessary between

'productlon of sand by milling quarriéd granite and traneportation of

“river sand at a distance.

.'Rook:materiel: A quarry-sitefean'be'opened_at a_bigggraﬁite_
expoeore'on the right bank, l,SOO.m'upstream of damsite. It is hard

and'frééh-granite-with thin overburden.
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Cdﬁcrete aggregates: -Abundant supply of coarse aggregates for
{_:‘- £ . . . . . .
¥§+ concrete can be expected in the riverbed deposits at 200 m upstream of

damsite.
(6) Comments

A) The proposed damsite 1s located in a gorge of hard and sound
granite. Abutmént_slobes onl both_sides is covered with thin
'overburden; There is little sediments'depositéd in the
rivefﬁed. Site conditions are most favourable for dam

construction.

B) Overburden seems to be rather'thick in uppermost part of the
dam abutment ——- at elevation of dam crest. Further
investigation should be concentrated to confirm the thickness

of overburden and its permeability, by means_of'test boring.
C) Selection of borrow pit for impervious materials is not yet
conclusive, Test pittihgs and soil tests should be performed

in a few possible sites.

D) Either rockfill type or conérete gravity type can be adopted
in this damsite from view point of geological conditions.

'E) TFurther investigations for permeability and ‘groundwater level

are necessary at the saddle ridges on the right bank side.
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4-15 Chibo

i A new damsite has been selected at 5 km doynstream from original

site, after economical comparison of comstruction cost.

(1) Qutline of Project

Dam type : Concrete gravity
Dam height =~ : 45.7 m
H.W.L. : : El1. 87.7 m

Power station : Attached to the Dam

(2) Topogrephy and Geology of Reservoir Area

_Reservoir_aree comorises dissected hills and valley plains in an
old scage of topography. 1t consists. of granite gneiss, granite and
alterhation of sandstone, conglomerate and slate of'Kyeongsahg Series.
There is no unstable slope that may cause landsllde or landcreep
Several talc deposits are exp101ted in the area. There is no
limestone that may cause groundwater leakage. Riverbed gradient in:

the area is as flat as 1/1,300 and sand and graﬁel deposits develop

all along river channel.

(3) Topography and Geology of Damsite

Topography

A damsite has been selected at narrow channel between gentle
sloped hllls On the 1eft bank 51de, low round ridge with gentle _
slope of 30° stands on low rlver terrace as hlgh as 25 m. Rlverbed has
a width of 480 m in which 1ow river terrace of 4 m- helght is formed
close to left bank. Right bank slope is 28° and base rock is partly

exposed.
Geology

Left bank slope comprlses heav11y fractured granlt gneiss and
1ntruded dlorlte Granlte_gnelss is too much fractured.. Concrete dam
should be abutted directly to sound diorite, after excavatieon of

fractured gneiss.
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Terrace and flood deposits on the riverbed are moétly sandy
material, Thickness of these deposits is not known yet. It may be
more than 10 m thickness. Granite gneiss can be expected underneath.

Right bank slope is also composed of granite gneiss and intruded
diorite. But surface soil and weathered zone on this slope is trather

thin. Firm and sound base rock can be axpected underneath.

(4) GEOIOQy of Appdrtenant Structure'site

Power station: Power station should be built on the.right bank
51de, attached to downstream of the dam,. because base rock on the left
bank is much fractured Lompared w1th that on the right bank.
(5) . Material

Concrete aggregates can be explolted in the.sand_ahd gfavel'

dep051ts around Andong Clty, far upstream of damsite.' Supplementary

source for coarse aggregates can, be. supplled from granite hills

scattered on the right bank side of upstream reach,

~(6) Comments

A) Concrete gtaﬁity type is preferable:for.this:widé¥Channe1,
damsite. But riverbed condition is not clear because thick
sandy deposits‘are*éovering all over the riﬁerbéd Seismic
exploratlon together w1th a series of test borlngs will be
requlred to confirm the thlcknesq of sandy deposits as well

as base rock conditions.

B) Left bank abutment ié so much fractured that detailed
investigatidné of the fracture condition'should be investi-

gated by means of test -adits and test borings.
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'3-16 Hamyang

Present damsite was selected at 5.5 km upstream of the originally

planned damsite, after economical comparison.

(1) Outline of Project

Dam type : Rockfill
 Dam height : 95.5 '
H.W.L. _ : El. 380.5 m

Power station : Dam and Tunnel

(2) Topogrephy'and Géology of Reservoir Afea

The reservoir area comprises rather steep hills of mature stage
of topography, having wide valley plains in its upstream area. The

damsite and its upstream area is composed of dior1te, while far upstream:

‘reach is of granite gnelss H11151de slopes in the area are generally

gentle and talus deposits are also developed at many places in the area.
No‘landslide topography prevails_ln-the basin. Base rock is generally
firm and sound and no leakage to outside area happens. Riverbed

gradlent is far gentle compered with that in the downstream reaches

" from damsite.

(3) Topography and Geology of Damsite
Topography

A dam 1te is selected at narrow gorge, just downstream of wide

open valley. Left bank slope is very steep of 40° to 25 w height ‘and

suddenly changes to 25° slope. Rlverbed is 50 m in width with rocky

floor : nght bank ig single’ slope of 32° Many blg rock blocks
scattered on the slope Tumbllng down of these blocks dullng
construct1on excavation should be carefully protected Base rock

;tself, however,\ie firm and stable, never cause sliding. -
Geology

On the left bank slope, dlorlte rock crops out at water 8 edge and
road cut at the middle of the glope. . Under surface soil of 1- 2 m
thickness and weathered zone of 34 m thickness, hard_and fresh diorite

can be expected.
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Fresh diorite is exposed on the riverbed, accompanying no major
fault or fracture.: On the right bank, base rock of diorite 1is also
_expected underneath scattered blocky rocks and weathered and cracky

zone of 2~3 m thickness.

Sound diorite occupies whole damsite, providing firm foundation

for dam building.

(4) Geoiogy of Appurtenant.structure site

Spillﬁay: Spillway can be laid on the sound base rock in either
side of.the river. |

“Tunnel: Tunnel of 8.4 km length will be opened on the left” bank
Thé tunnel’ route w111 pass through dlorlte and granlte gnelss
Boundary’ between the two rocks is fractured. There may be many minor
faults expected in the granlte gnelss. "These minor faults near the
outlet portlon will be loosened dué to shallow coverlng. 1unnel
‘dr1v1ng in these portion should be carefully eontrolled agalnst cave

in and groundwater spoutlng.
Penstock and Power station: Penstock line will be laid on the
~ridge line of sound granite'gneiss._.Powerfstation can be built on the

base rock after excavation of talus deposits.
(5) Material'

Imperv1ous materlal Impervious Core naterial can be expected in .
re51dual 5011 of weathered d10r1te on the gentle slope on the left bank

1000 w upstream of the damsite. It seemg to be’ rather. clayey.

Detalled 3011 tests will be necessary be{ore opeﬂlng a borrow plt.

Filter materiai' %andy materlal for fllter zone’ embankment is not
available neerby. Tt w1ll be required to be transported from distant

.‘SOUI'CGS 1n downstream reaches.

Rock materlal A quarry site can be opened at a big dlorlte outcrop
on the rlght bank 500 m upstream from the damsite. Abundant rockflll

materlals can be obtalned at the quarry.
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(6)

Comments

A) The proposed damsite is a most favourable site from a view—

“point of topographical and geological conditions.

B) - Location of fractured zones along the Lunnel rbﬁte should be
thoroughly investigated before final layout of the tunnel

course.
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3-17 Dogsan

(1) Outline of Project

‘Dam type : Rockfill
Dam héight_ : 77.4 m
CH.W.L. . ;1584 m

Power station : Dam and Tunnel

(2) Topography and Géolbgy_of Reservoir Area

The reservoir basin comprises of granitic gneiss showing_tqpograpby
of mature stage. Talus SIOpes are_déveloped in some'parte of the foot
of hills. - There is neither geo}ogical:structure'nor rock facies which
may cause landslide or éliding, in the basin area. Alluvial plain
develops along river channel. The channel is filled with boulder and

cobble_deposits}

(3) Topogrephy and Geology of Damsite
prography

The proposed dam axis is located on blOthe gneise and toe of dam
on anorthosite, the anorth051te is understood as an intrusion in the
gnelss, but their boundary cannot be found due to poor exposure of these
rocks. The damsite is selected at relatively narrow channel which
euddenly expand wider in its upstream reach.' A big—scale shallow
slldlng is observed in the downstzeam reach on 1ts rlght bank slope with
thick debrls_found or its skirts, Selection of dam51te is limited in:
present location.

- Left abutment slope of 25° is covered with eurface soil. Riverbed
width iS'about'lOO m. An'existing smail gravel ﬁeir for local ' '
irrigatioﬁ_is leading the flow line toward right bank side.

nght abutment slope shows 30 . BaSe rock is exposed at water's

_edge but slope wash of cobble 81ze and coverlng moqtpart of the slope

Both 31de slops are extendlng hlgher than the de31gued hlgh water level.
Tt must be carefully taken 1nto con51deration in the layout of desxgn
that Lhe toe embankment of the dam body on the left bank side w1ll

extend in fan"shape because convex shore 11ne of. the left bank
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Geology

The left bank slope comprises_of granitic gneiss with dioritic
rock in its skirt, which may be an intrusive body in the gneiss.

Surface 5011 of average thickness of about 1 m in covering the whole

' area and followed underneath bv weathered zone of base rock of 3 - 4 m

. thickness., These overburden is gradually thinner in the skirt portion

and thicker in upperparts of the elope. No remarkable fault or
fracture is observed in topogréphy. Fresh base rock is sound and firm

enough for dam foundation.

The riverbed is covered by cobble_and boulder of.gheissose.rock,
having no exposure of bedrock. But an outcrop.of anorthosite rock is
found at about 300 m downstream of the dam axis. Thicknees of cobble
and boulder deposits at the dam center is, therefore,'supposed‘to be
2-3 m at the center and about 5 m at left bank gside. Under these
gravel deposits, there may be a fresh and hard blotite gneiss or

anotherthosite which affords favourable foundatlon for the dam bu1ld1ng.

(4) . Geology of Appurtenant structure site

Spiilway; A spillway structure can be.laid oot'on either side of
the river. Location of Intake tunnel for the turbine is favourable

selected on the right bank side, and the spillway shall be laid oﬁ the

_gneiss slope on the left bank.

Tunnel and Penstock: Headrace tunnel will be excavated to east
southeast for the distanee of 3.2 km, mostly through hard anorthosite
rock. The tunnel'route will cross a boundary of‘auorthOSite-énd

horhblende'gneies at 2.5 km and another-bounddry_of hornblende gneiss

‘and banded gneies at. 3.5 km distance from the intake._ There 1is oo

informations about the structure of the former boundary. The tunnel
route . will' cross the latter boundary at rather shallow underground
where fractured and weathered cond1t1on would be encountered tunnel

excavation at_the_crossing,should be carefully performed.

Penstock line will be laid on the banded gneise slope, where the

" gneiss exposed on the upper parts of the slope. Foundatioh_condition

for leyout'of penstock is firm and sound enough.
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Power station: Power siation site-is_seléqted on the alluviél
flat on the right bank; downstream reach of the'Dogsan 2ang, 3.3 kemi
east smuthéast of the damsite. There ié'no_pqssibility of landslide qn'
the stable slope behind the power s station. Base.rbck of banded gneiss
w1ll be expected at about 5 m underneath the alluvial gravel bed.

Turblne and generatlon ‘can be firmly placed dlrectly on the base rock.

(5) Material

Impervious core material can be supplied From a weathered zone of
gneiss on a gentle hill, left bank side of the river, 2 km ﬁpstream-
from the damsite. Impervious core materlals over ‘an area 700 m x 250 m

with 2 m thlckness can pr0v1d9 embankmert quantlty of 350 OOO m3.

Another weathered material can be expected on the right bank side
of the river at further 3 km upstream. - '

Filter material: Coarser material:can be supplied from riverbed
gravel in the Dogsan River. Finer material 'is not available in nearby

area. 1t shall be suppliéd by crushing the coarser one. - Rock'material

‘can be quarried from the left bank slope of a small tributary. Hard

biotite gneiss which thin soil cover can prov1de rock material.
(6) - Comments

A) TPresent damsite is a most favourable site ino the_Dogsan river.
Firm and sound base rock conditions allow to build dam of

either rockfill or concrete gravity type.

B)  In case of rockfill:type, upstream skirt of ddm body will
extend to w1der rlverbed and embankment volume w111 be much '

1ncreased corrESPOndlng to the helght of dam.

C) _Development of fractured Zones, espec1a11y at the boundary
between gneiss and 1ntru51ve anorth051te cannot be conflrmed
due to poor exposure of base rock; Geophysical exploratlon
for areal d1bgont1nu1ty of base rock and test borlngs for
detailed geological study are neqessary'for further iﬁveéﬁif

gation.
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3-18 Yongdam

There are two damsites under consideration for the Yongdam Project
Site, the one at the time of preparation of the report om basic
planning and designing of Yongdam Dam® in May 1967 and the one whlch

was the objectlve DE this water resources reconnaissance (1977) In

this Report the former damsite will be called_the alternative site and

the latter the original site.

* Hereafter referred to as "1967 Report'".

(1) Outline of Project

Altefnative site Original site
Dam type : Rockfill ' Rockfill
Dam height 79.7 m
HW.L. . 269.7 m
Poser station:  Attached to the dam -Attached to the dam

(2) Topography 'and Geology of Reservoir Area-

Since'this'demsite is located at the end of - the baekwatef of
Sutong RéserVdir.planned downstream, the.topograpﬁy of the reservoir
area is'similar.to that in the Sutong reservoir area. Accordingly, a
mature river topegraphy where the river flows down a rugged mountain
area is indicated at its‘straight part,.while et meaedering patts.and
in tﬁe“vieinities'of.conjunetions with large tfibuteries, an'old—Ege
topography of ‘large river width 1s indicated. The gradient of the
malnstream is gentle as a whole (1/500 1/800, 1967 Report), and at the

_meanderlng parts ‘and the_v101nt1es of conjunctlons with ma]or

tributaries, there are:develdped large-scale river terraces, and above

them, talus-tdpographies.

" The mountaln51des of the reservoir ‘area ‘are stable and there are
few places_where collapses have oceurred. However, 51ng5 of sand and
rock flows are seen at streaﬁs'bf cOmpefatlvely steep river gradlents,.
and many places were seen here end there in thlS 1nvestlgat10n where._
r1Ver 1mprovement works are in: progress In general, Judglng from -the

stable mountain features, gentle river gradlents and the progress of
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improvement works belng executed on steep gradient trlbuterles, it is
1ntonce1vable that sedlmentatlou will be prominent. In the 1967 Report,

sedimentation of 90 m3/km2/year is adopted.

- Adequate geological investigations could aot be carried out on the
reservoir area. in thlS present reconnalssance.' However; according to
the present reconnalssance and a 1/250 OOO geologlcal map, 51nce the
gredter part of the reserv01r area consists of meLamorphlc rocks such
as gnelss and schist, 1t is Lhougbt there w1ll be no leakage problems
which would effect water 1mpoundment.. Accordlng to the 1967 Report,
it is veported there are small—scsle distributions of limestone, but
being loealized _there would be no fear of leakage, and in‘eonsideration
of" the geologlcal dlstrlbutlon of the area as a whole, it may be Judged

that thlS report is’ ¢orrect.

There are no landsllde topographles recognized in the reservoir
.area, wh1le slnce the lerge~scale talus deposits developed at various
places in the reserv01r area present a gentle— sloped, stable topography,

it is inconceivable that:sl1d1ng will occur due to storage of water.

(3) Topography and Geology.of.Alterﬁative,Damsite
Topogrsphy

~ The dsm51te is loeated approximately 700 m downstream from Ancheon’
Br1dge whleh connects Wajon Village and Kyonderl V1llage, ‘and there is
a 1arge outcrop of-foundetlon roek_at the river bank of the left
abutment. The -height of approximately lSEm'frOm this outerop to the
road‘coﬁprisés:a steep c1iff of about 70°.: The'slope beyond this |
- height is gentle‘at about_BGf;' The rlght'ebutmenticomprises a-ridge as’
a whole, Siuce the skirt of:this ridge is covered byVé thick talus'
deposit up to. about 40 w relatlve helght from the rlverbed, a gentle
‘slope is formed as a whole. From the end of thlS talus deposlt to the
top of - the rldge is a Cllff of about 50° . The top of the ridge forms
. a thin saddle The- rlver channel runs in a stralght line rou?hly south ;
to north. . The Wldth of the Tiver aL the - dam axis is approx1mately 90 m,
and toward the rlght bank there is a rlver terraee of he1ght from the
rlverbed of_aboot 3 to 6 m at.a width of 40 m_on the dam_ax1s, which
widens_out Further upstream of:tﬁe_deo. It is above_this river'terrece

where the previoﬂsly—mentioﬁed'talus.topography ls-developed}



Geology

Left Abutmeot' The left bank as a whole is comprised of hard and
dense granitlc gneiss, and other than the upper part of the abutment
being covered by talus deposit, the greater part is a direct exposure

of foundation rock. Moreover, according to the 1967 Report,‘weathering

‘of the foundation rock is Shallow, and velocities obtained from

'seismlc prospect1ng are. 1nd1cated to be between 3.1 and 3.3 km/sec It

is further reported that the Strike and d1p of gneissocity are N47° -
55°E and .50° -~ 60°SE. '

Riverbed: The entire riverbed is covered hy depdsits'of.the :
present river or térrace'depoSit Accordlng to the 1967 Report, the
sand—gravel of the present r1ver is thin belng several meters, while
the thlcknesses of terrace dep031ts are between 3 to 6 meters._‘The
foundation rock under ‘both the river and terrace deposlt is granltlc_”
gneiss, and althounh hard ‘rock has been conf1rmed for the foundatlon
rock under ‘the’ present rlver depos1t, except for weak zones, v ‘has
been found that the granitic gneiss under the terrace dep081t has a
weathered belt from several meters to not more than lO meters "A
number of drill holes at the. riverbed have conflrmed a sheared zone,
but there 1s a poss1b111ty of a number of Weak zones other than’ these

Stlll ex1st1ng at the riverbed.

Right Abutment -and Saddle Siteh. According'to the 1967 Report, the

'thlckness of the talus dep051t coverlng the foot of the right abutment

is not more than 5 m. The underlylng foundatlon rock is granltle

gneiss and a weathered’ rock of 5 to 15 m. depth existing under the talus

'hes been confirmed by drlll holes The' bedrock not covered by the talus

depos1t and exposed at the c11ff 1s hard . However, in the area from
the top oE the rldge to the saddle, there 15 weather1ng to a depth of

8 to’ 40 w. It is reported that the seismic velocity of this part is 1

“to 2 km/sec.

(4) Geology of Appurtenant Structure Slte

Regardlng the geology of the powerhouse 31te, the granltlc gneiss

:w1ll be adequate regardless of whethe1 the left or right bank is

- selected Therefore, the, location should be: selected from the standﬂ

p01nts of topography and c1v1l Works
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(5) ﬂétetiéi'
The following will be the materials requ1red for the proposed dam

accordlng to the 1967 Report.

Rock - | 882,100 03
Sand and gravel ' 436,200 w3
“Impervious core material - 201,900'ﬁ3

Total . 1,520,200 m3

‘ Of the above, the volume of the" rockflll zone 1nc1ud1ng fllter
materlal will be a total of approx1mate1y l 318 300 m3, Meanwhlle, as
materlals already 1nvest1gated the reserves of granltlc gnelss at
quarrles within a radlus of 1 km from the damsite are said ‘to be
approxlmately 30 X 106 _3, whnle a total of about 730 p:9 103 3 of
river dep051ts is avallable for collectlon w1th1n 5 km from the dam31te.
As . for 1mperv1ous core materlal it is reported that approx1mately
200 000 m3 can be borrowed from Wajon Vlllage on the left bank about
1 km upstream from the dam51te and a total of about 320 000 m3 from the

area downstream to about 6 km.
{6) Comments

A). Although there are a few p01nts rematnlng to be conflrmed
through some amount of ‘additional’ geologlcal 1nvest1gat10n to'
‘be made: further regardlng the foundatlon rock at the dam51te,
coustruction of the proposed dam will be p0551b1e as of the

‘present

B) Based on a tOpographlcal Judgment,:there is a possiblllty that
the 11ne from the valley where Songpun Ri is located which
”passes the dam51te rlverbed and reathes to Sannan Ri 1s a
fault valley. It w1ll be necessary to 1nvest1gate the under—
lylng parts of the riverbed and terrace dep051t on the dam
axis through 1ne11oed drill holes for the purpose of_

confirming this fault.
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It is.not stated in the 1967 Report whether the weathered
granitic gneiss at the left-bank saddle can be available as
the foundation for the spillway structufe, and it will be
necessary-fot drill holes to be bored to ascertain this point
and the permeability of.the saddle needed for foundation

treatment planning.

In the same'way,'it will be'neceseary for drill holes combining
permeability test for ascertaining whether the weathered rock
underlying terrace and talus deposit can be available as the

foundat1on for the impervious core zoune.

On studying test'results on the Wajon and Hoeryong sites
proposed as sources for 1mperv1ous core material glven in the
1967 Report and on examination of the materlals in the field,

there was a tendency seen for the ‘materials to “be exce581ve1y

fine—gtaihed; Plottinthhe results of gradation analyses for

the two sites on the gradation curve rahge of a dam con-

_structed by the USBR, the gradation curve at Wajeong site is

in out-side of the range and the curve at Hoeryong is situated
near the upper limit of the fineness. It will be necesséry to
make further inveStigations'for suitable material in the

vicinity of the damsite.

However, judgihg_fromathe mother rock.(metamorphic rock) .in

the surrounding area of the damsite, it may be difficult to
obtaiﬁ:better'materiel. As one way of making up for this
drawback, iﬁveetigation should be made-whetﬁer'there are
weathered zones in the base rock underlylng the tested ‘
materlale at the two proposed 51tes, ‘and if there are weathered
zones, a method of collectlon maklng p0551b1e m1x1ng together
the overiyiﬁg siltﬂeley material and the weethered-matefial'

_Should be considered.
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G} The rock at the proposed site indicated in the 1967 Report is

suitable as rock material., However, as stated in the report,

natural river deposit of approxlmately 730,000 m3 are
avallable w1th1n a radlus of 5 km from the damsite. It is
thought. that’ recon31deration should be given to greater

utilization of these_nateral deposit.

(7) T0pography and Geology of Origiual Dam51te

ThlS damslte is located approx1mately 3 km- downstream from the
alternatlve-s1te. Accordlngly, the topography 1n the reservoir area
may be conSJdered to be- similar ‘to that of the alternative site.
However, in case of thlS site there is a large Valley.surmised to be a
fault valley where Songpun Ri- is located whlch merges with the main-

stream at the left bank approx1mately 2 km upstream from the damsite.
T0pography
The.Geum’Riﬁef'mainstream_meandefs-widely at-a point about 1 km

downstream from the alternative site and then again flows down in a

;%%1 _ straight line from south to-nmorth. The damsite is located'at”roughly

(e

the far end of this stralght line portlon, and the river agaln meanders

downstream of ‘the damSLte.

The left and rlght banks of the site are more or less symmetrlcal
and 1nd1cate SLeep slopes of’ approx1mately 40°., The width of the
riverbed is about 200 m, and there is a small-scale river terrace

formed at the right bank.
Geology

Both the left and right banks consist of hard granltlc gnelss,
Slope washe 1s-th1n on the whole. . Although exposed bedrock shows ‘some
amount of weathe11ng and lrregular open cracks at - the surface portion,'
1t is adequately serv1ceab1e as the foundatlon for the proposed dam.'
Although the Lhickness of the sand gravel at the r1verbed has not yet
been 1nvest1gated gince the rlver has a gentle grad1ent, 1t 1s :
thought to be. moxe or 1ess the same as at the upstream alternat1ve site

(2-3 m). The riverbed base rock also has not- yet been investigated;

3-62



but similarly to the alternative site, the site is not one topo-

graphically where a weak zone can be assumed.

(8) ' Geology of Appurtenant Structure Site

The.appurtenanf structures of the dam are a spillway and a power-
house. Although the spillway gite is undecided as yet, the foundation
vock is hard at both left and right banks. The powerhouse site is
also undecided, but topographically, the right bank side is suitable

for the loecation.

f9) Material

As in the case.of the alternative site, a rockfill dam is plaﬁnéd
for this site dlso. The various materials have been discussed in

Paragraphs 5 and 6.
(10):_Comménts

A) The geology of the site is of adequate nature for the

foundation of -the proposed dam.

B) Although a comparison is difficult to make at tHeipreSént.
stage since the'extent_of the investigation is different from
that on the altérnative site, one QUestidn about the alter;
native site is whether a weak zone exists ﬁhderlying the
riverbeﬂ‘or_thé river terrace, whilé_anotﬁer question.is
whéfher the Weatheréd gfanitic'gnéissidistfibuted under the
télqs &eposits and at the saddle gan'séer as the.foundatioh
for the ﬁam and tHe;spillway, depénding upon which the.ﬁolume

of excavation can vary considerably.

C) Further:détailed investigations will be required for both

- sites with regard to impervious core materials.
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3-19- Sutong

(1) Outline of Project

' Dam type : Rockfill
Dam height : 62 m
H W.L. : EL. 200 m

Power station : Attached to the dam

(2) Topography and Geology.of Reservoir Area

The topography in the'reservoir area is a so-called mature
topogrephy with a rugged mountain terrain indicated as a whole. The
gradlent of the river 1s gentle (1/600 - 1/700) and meander]ngs are

extreme. Rlver channel 18 entlrely covered by sand and gravel, :and

-particularly, development of terraces is prominent at meanderlng parts;

At the impingement slopes of meandering portions and at the-straight
line flows, cliffs.of'bare bedrock rise directly from the river,_but

at curved parts of rivers near conjuncitions of gullies at the'left'eﬁd

rlght banks with the malnstream, the development of river terrace and

talus topography above them is promlnent. ‘Muiju Vlllage in the

reservoir area is located. on a large -scale talus topography

The mountalns of ‘the reserv01r area are stable as a whole,_and the
collapse areas scattered about have been provided with art1f1c1al
protection at the_1n1t1a1 stage of collapse. Conslderlng that river
gradients are geﬁtle,.the mountains are stable, and artificial’ B

protECtions:are throughly provided, it is inconceivable that sedi- -

‘mentation after eompletion of the reservoir will be very great. Further,-
caccording to the basic investigation report on this site (Ministry of

_Land Development, Februoary 1962 hereaftex referred to as "1962 Report'),

the sedimentation is estimated at 100 o /kmziyear.

Detalled geologlcal investigations of the reservoir area were not

made in the reconnalssance for the present: Report. According to rough

_1nvestlgat10ns and .a ]/2“0 000 geological map publ1shed by the

Geolog1cal and Mlneral lnst1tute of Korea, the principal rocks dls-‘
tributed in the.reserv01r area are Cretaceous porphyries, Precambrian

gneiss, and partially, in the_vicinity of upstream Muju,_sedimentary
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rocks There will be no concern about leakage with respect to this

]:'E}SEE]Z'VO1 .

"(3) Topography and -Geology of Damsite
Topography

The damsite is'1.0 to 1.5 km upstream of the village of Sutong
Ri, and is iocated just_upstream of a meander-from where the river
changes it course from_southeast to west. This site is a narrowed
portion where_bedrock at the left and right oanks is exposed, with the
right bank.sloped 30° to 40° (from horizontal), naving small-scale
gullies upstream and downstream from the proposed dam axis and covered
by thin slope wash.: At the left bank, a ¢1iff of height approxdmately
60 m from the river having a'slope of approximately 70° faces the
river direCtly. ~This cliff changes at its top to a gentle slope of
about 20°_and comprises a ridge as a whole, at the upstream and down-—
stream 51des of whlch there are smallmscale gullies covered by talus.
The width of the rlverbed is 120 m with the- entlre width the water

_course while sand —-gravel bars and ‘terrace topography are developed at

the Ieft bank downstream of the dam axis.
Geology

Left Abutment: The.geology upstream and downstream of the dam _
axis, including abutment, consists of a reddish—pink rhyoiite porphyry.
(1962_Report)' The llthologlcal character is- fresh dense and extremely
hard. Other than the gently sloped part at the top of the abutment '
the upstream and downstream gu111es and the foot of the abutment belng
covered by a thln, small scale slope wash (chlefly rock debrls) " bed-

rock is exposed over more or less the entire area.

_ Be51des 1rregu]ar cracks, development of joints is seen; in “the
bedrock and according to the 1962 Report, the orlentatlons are-l)ﬁ
'N3O E, 55 NW and N53°E, 60 SE for main JOlﬂtS, and 2) N40 W, 80°NE for

subjolnts

Regardlng weak zones such as faults, it was not p0531ble to _
conflrm ‘them during the reconnaissance on this time. However, Judglng

from the topography and the condition of development of gullies, it is
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estimated that-éiweak‘zone exists from the end of the gently-sloped
part of the'tdp;of'the'left abutment to the line along'the'gully down-

stream of the abutment.

Riverbed: The entlre rlverbed {s covered by sand and gravel
and. althoogh ekposure ‘of base rock-cannot be 'seen, accordlng to the
196? Report, the thlLknLSS of the river deposit is around 2 m, and

there exist two trachyte dykes of -width of several neters to 10 and

jseveral mctcrs at the rlverbed rou0hly parallel to the riVer.r

River Abutment* Simllarly to the left abutment, the geology of
the abutment is comprlsed of good quallty rhyollte—porphyry.' Base rock
is exposed as a whole with only emall scale! slope washe seen to be-
deposited at:small gulllee upstream and downstream of the dam axis.
There are somo 1rregular cracke and openlngs of 301nts seen at

outcrops. The orlentatlon of JOlnts are the same as at the: left

abutment Weak zones such as faults could not be dlstlnctly recognlzed

durlng the reconnalssance

(4 Geology of Appurtenant Structure Slte

. The powerhouse slte for thls PrOJect w111 be 1mmed1ately down~

stream of the dam.: From a topograpolcal V91Wp01nt, there w111 be no

' problem whether the 51te is selected at the 1eft or right: bank.

Consequently, the powerhouse site should be selected from the stand-’

'p01nts of topographlcal and approaches c1v11 works.

'.(5)_ Material -

‘A,rockfill dam ig planned for this site. R0ckf111 materlal

w111 be’ expected from the river dep031t around the damsite. Imperv1ous

'core mater1a1 shall be 1nvest1gated at the weathered granlte area of

the downstream from the damsite.
(6) Comuents

A) “The foundat1on roek at the dam51te is euff1c1ently good as the .

foundatlon for: the proposed dam.
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B)

C)

D)

It'is.considered that the depth of ewxcavation for.the dam

foundation will be l_to 2 m after removal of unstable rocks.

Tt will be necessary to further carry out permeability tests

by drill holes and study the need for rim groutlng at the

',rldge at the top of the left abutment. At the time of ‘this

reconualsednce,_it will be necessary for lnveerlgatlons to

‘be made also on the downstream—slde gully.

Since permeablllty tests: were not performed at the time of
1nvest1gat10ns for the 1962 Report it W111 be neces%ary for
Several drill holes with. permeablllty tests to be provided
at the 1eft and rlght abutments and the rlverbed for data

needed to prepare a foundation treatment plan In such case

the: dr111 holes at the rlverbed should be’ made inclined

-holes” to conflrm ‘the contact between dyke ‘and base rocks, and

whether there dre faults at the riverbed:
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