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1.

'area 12,000 kmz) in, the Java Island.

- INTRODUCTION - .

Baekgroﬁnd_and Purpose of Aftercare Investigation .

The Brantas river is the second large river (with the catchment

.The river flows, surrounding _
the densely populated and highly cultivated area, down to the Surabaya‘

- City and pours into the Madura Strait,

This basin frequently euffers from flood damages,'since the

ﬁrainfall intensely takes place in the wet season. The Wlingi Multi—

' purpose dam project has been formulated as one of the serial projects

in the overall development plan of “the Brantas river basin framed

‘with an assistance of the OTCA* (JICA** at present) in May'1973;
'Feesibility study was completed in November 1973, followed by Lean
agreement with OECF*** which was made in December 1974. The detail

design and‘ the dam construction work were commenced in June 1974.

{:‘During the  construction period a considerable amount of leakage

comlng through the limestone at the left bank has been observed at

the spillway and_the power station sites. The first impounding,

~ started on October 5, 1977, brought much leakage water more than

‘expected at the tailbay of the power station which was still under

construction. 'Then,.continuous observation of the leakage and the

-'study of the countermeasure has been carried out by the parties

concerned In this connection, to make surer the sclution of this

:problem,'the Indonesian government made official request to the

Japenese_government the dispateh of the technical inspection mission,.

This mission aims to make the following studies, based on the exist-

ing reports (see "Document Available") an&ldata prepared by the

~ parties concérned with the construction.

_Remarks: ~* QOverseas Technical Cooperation Agency

. %%  Japan Internatlonal Cooperation Agency.

%%k Qverseas Economic Cooperation Fund



1)  The review on the safety of ‘the dam’ and the appurtenant

structures.
2) Proposal of the countermeasures,

3). Recommendation on the reservoir impounding plan and the future

'monitoring system.

Migsion Organization.

Head (Cobrdinator). :  Dr. Ryuieni iida;'Director' Dem‘Engineering
‘ : R Department ‘Public Works Research Institute,

"Ministry of Construction. e

Member (Dam) , -+ Mr. Isao Shibéta; Director, Nageshima Dam
' ' Office, Chuubu Regional Construction Bureau,

Ministry of Construction..

Member (Geology). e . Mr. Saburo Mlura, Senior Engineer River
o Department Kyushu Regional Construction _

" Bureau, Ministry of Construction._
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Sl

2.

."2) Concerning the power station, the following are required.

- CONCLUSTON AND' RECOMMENDATION

Conclusion

n

2)

3)

D

Dam aod'appurtenaht structures aréhsufficiently safe at the
present water level'of'the reservoir,

‘The reservoir level can be raised to its high vater level when

~the countermeasures proposed in the "Recommendation” have been
';carriéd-into effect., -

'__Raising of the reservoir 1eve1 to its high water level should be

done in two steps with carefuyl confirmation ofthe sturcture's

‘safety by monitoring of the leakage amount, pore pressure and

deformation.

Recommendation

Concétning the dam, analysis of seepége flow through the dam and
foundation and of dam stability should be performed again with

more conservative basis. If the safety of the dam is not suf-

" ficient, the dam should be stabilized by embanking_oounterweight

on the downstream slope of the dam.

a) Extending curtaln grout. under the intake of power station

: down to elevation around 100 m.

b) .Roughfoealing of the dissolved joints having N 20° W strike

at the proposed grout Section II.

c) Sufficient sealing of the dissolved jointé and the fissures

under the power station bottom by appling consolidation grout
~with depth of 10 m,

"d)_ Providing drainage system.
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4y

Limestone outcropping in the feservoif areé shouid'Be‘ﬁianketed;

by dumping soil in the area already submerged and : by spreading

" impervious materiel in the area ‘not. submerged yet, i

Grout_curtainfaround_the power statidn'shouldfbe[reihfdreed.



ITI. ' TECHNICAL FINDING

BT

‘Geology

"_rThe basement_oflthe geologio‘formation_at the Wlingd dam i8

.composed of coral limestone formed in Miocene in Tertiary which
’-erops‘oot typicolly at the left bank.

It is also develooed from

"the river bed to the right bank underlying volcanic deposits and
triver deposit. B '

'At_the right bank, the limestone 1s commonly overlaio by compact

_ voloenic depoeit with a thickness of 20 - 30 meters, and, about it,
by loose_voloanic deposit with 10-- 20 meter thickness.

At the river bed, alluvial sand and gravel of the river deposit

 rest directly on the limestone.

At the left bank the limestone is normally covered with thin

:1oose volcanic deposit which becomes thicker locally at the sub-

:'”surface valley of the eroded limestone surface.

Top soil is widely extended with a few meters in thickuess on

" the upland of both banks.

'i_l)"Limestone

.The ‘coral llmestone, formed in the rather young geologic age,

: 15 very pervious (permeability coefficient will be in the order
of 10™ cm/sec) At the power station and spillway sites, the
:1imestone ‘has numerous dissolved joints which are almost vertical
and extend mainly in the direction of N 20° W in strike. These

dissolved joints are presumed to occur commonly in the limestone

' 4in this area, as it is considered that they have been formed with

:the geological structure movement.

It is written in the SMEC* report that a fault, located 800 meters
'apart from the power station site running in the direction normal

Cto the dam axis, may ‘act as a water path. However, it is very

‘Remarks: ~* Snowy Mountains Engineering Cooperation.

-5-
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3)

4)

- difficult to confirm'tﬁe presence of such fault'even'by inspecting

carefully the recent drilling investigation result in addition to
the review of the previous seismic prospecting in which only one
profile suggested the fault because of an abrupt change of veloc-

ity layers in horizontal direction.

Compact volcanic deposit

In this study the compact volcanic deposit could not be obsefved;
because.of inundation of reservoir water. ' It has been known - by

the previous. study that the compact volcanic deposit is formed

. of consolidated andesitic tuf £, tuff breccia and volecanic breccia_

with low permeability (permeability coefficient will be in the.
order of 10 4 cm/fsec). ' '

Loose volcanic deposit

_ Loose volcanic deposit was inspected on outcrops at the excavation

site for the const:uctlon of the power station. According to che

inspection result, the loose volcanic dePOSit is composed of the

. primary voleanice deposzts‘of_andesiticituff and tuff breccia and

the secondary deposits formed by the:sedimentary_action,_H

The primary deposits in the loose. volcanic -deposits ere.commonly

~well consolidated and rather impervious (permeability coefficient

will be in the order of 10. -4 cm/sec) however, ‘the. secondary
dEposltS are loose and rather pervious (permeability coefficient
will be in the order of 10 3_cm/sec),‘ This means that the above
lcose volcanic_depos1t is formed of_the alternation of hotizontal

layers of various kind in properties. -
River deposit

The river deposit is composed of well sorted fine sand, sand and
gravel of andesitic rock, showing the alternation of fine ma—'

terial beds of silc and:sand (permeability coefficient will be

~in the order of 10"3 cm/sec), and coarse material beds of‘grecel
:“(permeability coefficient will be in the Order of 10 -1 cm/sec)
-This means that the river deposzt is the alternation of horiZOntal
-1ayers with various permeability

._“6 L
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”Top'ébil{:

The top soil of Weathered loose vo]canic deposit and aerial vol—

. canic ash covets the upland of the both banks of the river with -

R meter. thickness.

It is mainly formed of loamy. material of

_'soil which is 1oca11y used for the impervious core material of
lthe dam embankment.



2.

_the reservoir su:face_is provisionally_raised_to EL. 155,

Leakage

Condition_of 1eakege'

Ground water leakage with an amouut of 2 to 3 m /sec was noticed
before the construction was started ' Then, following the pro-
gress of excavation in the powar station, the leakage from the J:
excavated surface increased and the domestic wells located abouo
650 m apart from the power station site were dried up and, after-
they
recovered again. :

‘The leakage water is ‘still clean despite the fiﬁefuweter_is very

dirty and the amount is decreasing as the time goes. The-situa—VI
tion is shown in the following table. .
Seeoage in the vicinity of power station
and water level in the domestic well
Waeer level Excava- gatertlevzl o;l
Reser- | Down-~ | tion. Seepage gwns reg LL B .
voir stream | level amount 1_ : 72 3 |Remarks
(m) m | @  |@/min) | @ [ @ | (@
Mid/May ‘76| 140 | 140 | 131 | 30 N .
1 Jul, 140 140 | 127 55 o { - v =1 - |pomestic
o ‘ o o : well
_ dried up
Mid/Jul. 140 140 122 55.. S
Mid/oct. 140 140 124 - 30
5 Oct.'77| 144.5 | 140 126 25 Impound-
ing .
. . : started
6 Oct. 155 140 126 30 140 | - |138 |
10 Oct. 155 | 140 | 126 40 146.6 | 150.8 | 148.6
15 Oct. 155 140 126 50 G '
20 Oct. 155 140 126 55 149.6 | 152.5 | 150.6
30 Oct. 155 140 126 60 - 1150.3 | 152.5 | 150.8"
‘Mid/Nov. 155 140 | 126 75 R P A
Mid/Feb.'78| 155 140 126 - 55




’ 1_?);_Eecfore_affecting foundation_seepage flow:
‘(a)f'Pe;meability'of'each‘formation

._;iThe'water'test before injectihg the curtaln grout holes

.indicated permeability of 2 -~ 6 x 10_4 cm/sec for the voi— }

canic deposit except the small parts where the permeability
'*. of 1 x 10" ‘cm/sec noticed. - There is no distinctive dif--

-ference of permeability between the loose and compact
- volcanic deposits.

" From' the above, it is recognized that the volcanic deposits:
are sufficiently impervious. This is further confirmed by

© - the well consolidated condition of the volecanic deposits, .
"which is proved by the fact that collapse of the bore holes

" was very seldom.

The pilot_holes-firstly drilled in the river deposit before
"grouting performance indicated its pérmeability of 1.3 x 10-3
'cm/eec{ The field permeability test using the wells in the

‘1nVESt1gation stage showed the permeability of 5.7 » 1674

- cm/sec for the dep051ts ‘composed of gravel over 5 mm size

of 75% and sand of 247, and the permeability of 2.0 x 10
em/sec for the deposits composed of gravel of 69% and sand

: of 29/ The test by the bore holes using packers showed

‘the permeability of 1 X 10° cm/sec. From the inspection

on the remainlng field condition and these records, it is
presumed that the river deposit is the alternation of sand’

and gravel beds with the permeability of about 1 x 10 -1

cm/sec and fine sand beds with that of about l b3 10 -3 cmf sec.,

_In the outer curtain grout holes first drilled in the river
.‘ deposit underlying the impervious core, collapses of the
f.bore hole were frequently encountered and this made the
.operation very hard. But, in the inner holes later provided
the'hole:collapses were infrequent and this suggests the
- -satisfactory performance of . grouting. It is required,
" ‘however, to avoid: the gsharp hydraulic gradient of seepage
" flow because the injection material of acrylamide psed for

'-f”gfbuting'iS"DOt strong enough for such condition.

-9 .



(b)

(c)

Regarding the 1imestone, many records of the permeability

tests conducted before grouting indicated the permeability

coefficient of 1 x 10 -4 cm/sec. However, since ‘these records

. do not include those" for. the -parts. of- dissolved joints which

are assumed to widely develop, the. permeability of limestone

is considered rather high as a- whole..

Dissolved joints in the limestone:

‘Caves were indicated in theVprocess;ofpdrilling'Curtain“grout

holes. Grout take of several"tons per meter cement was

recorded at some of such caves._ The injection amount was'

.not infinite, suggesting the cave not being eminently big.

But, rather high cement grout take note was also recorded
in the injection stages near the caves, then caves may be

connected intermittently

For instance, a. fault with strike N 20° W (40 degreed inter—
sectional angle to the main dam axis) was found in the
excavated 1imestone surface just at the upstream of spillway
cregt.. A cave detected in the grout holes at this area, is
presumed to be the dissolved joint formed along this fault,
Also in the stage of power station excavation, the same .

trend dissolved joints were found,.

Domestic wells located in the left.hankﬂat'aroundr650'm-from

the power station and at elevation around 155 m dried up
caused by the excavation.of power station. Those wells are

located to the same direction of major dissolved joints in
the limestone described above.

Through the above facts, it is considered that the dissolved-
joints in the limestone provide the major 1eakage path.

Depth of grout'curtain
There might be an opinion that theEexisting grout'curtain
in the limestone is somewhat shallow in its depth and narrow

on its longitudinal width. But as explained on the succeed—
ing paragraph, engineering judgement suggests the existing _

...10..



;-qne”being'almost'agreeable; But,'the'bottom level of the.
grout curtain in front of the power station is now linited

iﬂjabove the excavated level for the structure in the power

-:sttation, then additional curtain is required from the view

'A_‘point of structural stability as described later.
-3)._Water.path end~sealing'treatment.

-:l:The limestone will be the most pervious rock at the damsite, in
- which dissolved joints, Tunning from upstream in the left bank
to the ‘dam abutment with N 20° W in strike and 80° W in dip, are.

to form prominent water paths. Such joints are presumed to be

. extensively distributed in the limestone.

.'_On the whole site of the Wlingi dam, the greatest water paths
are considered to occur under the main dam because the dissolved
~ joints have direct connection to the reservoir, while the similar

.;joints at the power station, in the current problem, exist apart

- from the reservoir.

 The re-examination will, 'therefore be required on the stability
..of the dam. The detail on this matter will be mentioned in the
-,following Section.

1In order to reduce the water paths from the reservoir through

_‘the 1imestone,'a curtain grout work may commonly be adopted,
'ﬂg.however, it is not- practical for this site to make a complete
L grouted curtain which is very deep and extensive from the dam

:abutment over the domestic well site with enormous construction

cost.._

Fortunately, fine materials of top soil and volcanic deposit
| ecour around the reservoir. It is desirable to spread these fine
‘.materials on the outcropping l1imestone and to dump them on the
' leope in the reservoir. This treatment will be effective with

low cost in comparison with that for the curtain grout work.

B .Besides,”sealing of entrance of seepage with suspended silt in
the reservoir water has been indicated by the faots that the

”'leakage water at the power station site is very clean and that

- 11 -



leakage quantity has decreased 1itt1e by 1ittle since the reserw-

voir water rised to the stable level

'This suggests that the formation of such an impervious layer at
the entrance of water paths will be effective for the sealing '
'against the seepage. ' e o i

The permeable limestone“crops'out in'placesfin the’reservoir, _
however, it underlies impervious volcanic deposit at downstream :
‘of the left bank. and at the right bank If ground water could _
= not flow in such volcanlc deposit water table might keep as': '

same as the reservoir water 1evel

Little qusntity of ground water is presumedfto flow to theddown—
stream in the left bank, while, it flows rather easily to the
power station site where thin volcanic deposit occurs on the‘

limestone..

it is, therefore, unfavourable to install such‘a'drainage'system
- under: the power - station on the perv10us foundation as same as

that under the building on the usual 1mpervious foundation.

Instead it is recommendable on the power station site to reduce
the water path in extensive area inltially and “to install a

drainage system, subsequently, for deoreasing water pressure in'it.

The embankment at the right abutment-is-underlein‘byﬂthick vole :
canic deposits, which are classified into’compact volcanic deposit
and lcose volcanic deposit.. It is consideredtthar{the'volcanicﬂ
deposit will make no trouble on the;dan;thecause both loose;andy

compact volcanic deposits have low permeability; d'

- 12 -



aSafety_of_Dam Embankment }

It is pointed out in the Report of Inspection of Wlingi Multi- -

r-purpose Project prepared by SMEC that there are some discrepancies

... of . the: embankment material properties between the designed and the

- problem is seen since the properties of the

3;actually,nsed

. Regarding this matter, the re-analysis corresponding
to the actual condition 1s underway by Nippon Koei (NK) and now no

used materiels fuily

: reflect%upbn%thefvalues used in the present-analysis,

However, iv is considered necessary to pay particular attention

on the following two points,

a) Possibility of erosion of the limestone as well as overlying

‘river sand gravel and volcanic deposits which could be caused

. by high seepage velocity due to high permeability of limestone.

':b)_;Safety'of the dam against higher pore pressure than the value

- assumed in the design which could take place owing to high per-
meabiiity of'the limestone, ..

- As for the problem (a), it is judged that there is no such risk

of erosion. Although main seepage flow is coming from the exposed

limestone on the ‘left bank through the dissolved joints, the velocity

 of seepage flow is considered to be low because outlet of such flow

"is blocked by the less permeable volcanic deposit as well as the

river dep031t which has far. less permeability in the vertical direc-

_4tion than the horizontal. This fact is proved by the result of the

radioisotope seepage test conducted on the right bank.

Regarding the problem (b}, because as mentioned in the above

‘(a), the outlet of seepage flow through the dissolved joints with
' caves which comes under the dam body is blocked by the overlying
‘deposits, the uplift pressure would be high in the limestone. The

seepage flow analyéiS'has been made in the case of leaving the river

deposit treated by grouting. In this connection, it is recommended

:1"to ‘make re-analysis assuming the permeability coefficient of around
'iﬂfz cm/sec for the limestone and those of the vertical permtability
"of-s.x 10.3 em/sec and horizontal permeability of 5 x 10” cm/aac
for the.river deposit. If the resulting flow velocity through the

- 13 ~



river deposit is less_than'Z x’lO_Z'cm/sec;rthe dam' is’judged‘safe
- for piping phenomena. The dam body should also be as safe for the

estimated pore pressure.'

Separately from the above method there is another approach to

~ analize the safety assuming pore pressure with the observation result
of the present condition. - ; RN

In this case, the pore pressure level just downstream of the core

is assumed - to change proportionately with that of the water 1evel

between the upstream and downstream of the dam as shown below. o

Upstream . . Downstream  Just aownstream'

WL, WL, of core
Present water level El 15?',-'6 m | _;4_140;() m - 143 0 m
Normal sater level - 163.5 m S 160.8m - : 145.3'm |
Flood-water level ._ - 164.5 m l"_‘ 144.é_m._‘ o l48r7.m

- e

With some allowance, the pore. pressure ot uplift pressure level
just downstream of the core can be assumed as EL. 147 0 m for . the

normal high water level and EL. 150.0 m for the flood water level.'

The stability‘analysistwith;the above two_methods is;desirable_
to prove the safety of the dam. ' '

In the present'analysis, the internal friction angle of the
river deposit is assumed at $ = 33°, but, ‘in the actual condition, )
the various horizontal layers with different particle size are ob-
served. As the layers with much silty ‘sand are also seen-and the |
strength of such layers is comparatively 1ow, it is recommendable
to take the conservative value of ¢ = ‘ 28° rather than the average
value of ¢ = 33° for the safety sake. B ‘ _
When the above procedures are followed,'it isfconsideredfthat the

SafEtY of the dam is fully proved on the fairly.conservative-basis.

If the safety estimated by such approach falls short, some
' countermeasures would be necessary. In this respect SMEC recom-

. mended to lower the pore pressure by increasing ‘the number of relief
wells. '
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From the following reasons, hnwever it is considered hetter to

_Lkavoid the increase of the relief wells and instead to adopt the

method of counterweight embankment.

fi)f'Ianeese'cf’the relief wells would give more possible outlets
« of seepage flow through the limestone and accerelate dissolution
dua to higher velocity.

.‘1t)f-Increase Of the relief wells would steepen the hydraulic gradients
oflseepage'flow and could endangef the grout curtain provided in

‘the river deposit which is not strong enough for steep-hYdraulic
‘gradient. B
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Stability of Power Stationm, Spillway and:Irrigationrlntake'

| 70 m /sec 1eakage water in maximum has been observed at the.
power station area and this problem leakage water is discussed in
the proceeding Section .2, . Herein the description will be limited
on the stability of structures. '

_ A possibility is notiCed that the uplift pressure presently_
measured at the power station could exceed the assumed design values
when the. reservoir surface comes up to high water level
This would more eminently take place in the upstream side of the
structure. Some measures are considered necessary to overcome this -
problem. At first, analysis should be made to confirm that the ver--.
tical stress at every point of the power house foundation is larger
than acting uplift pressure by the analysis with due consideration

of accentric moment of the power station.

ConStruction of drain system is normal solution for'the purpose-'
of decreasing uplift pressure. In this case, many dissolved joints
accompanying much 1eakage water, more than expected were observed

under and around the power station. Therefore, it is considered not

. preferable to provide drain holes under the present condition which .

would cause considerable. increase of leakage amount.

Such being the situation, the following counter measure is

recommended;

a) Extending curtain grout under the intake of power station dowu

to elevation around 100 m..

b) Rough sealing of the dissolved joints having N 20°W strike at
the proposed grout Section II.

c) Sufficient sealing of the dissgolved Joints and fissures under

the power station bottom by appling consolidation grout with.
depth of 10 m.

d) Providing of drainage system..

=16 -



f"  fThe.investigafioﬁ-and review made thié time indicate that thé
~ spillway is sufficlently safe.

,_fAs_fqp~;he ixfigation-canal; the canal located just_in the down-
‘stream of the dam axis is underlain with permeable limestone in rather
A sha;1dw;d¢pth,”th¢n.phefe.is a possibiiity to increase the uplift to
'“thewstxuctute:which will be caused by the seepage water through the
fduﬁéation.;~Especially,ﬁthe grouting at the Section 11 way may
expedite the uplift increase. It is required to provide drain holes

- in the irrigation canal structure to decrease the uplift.
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‘Monitoring System

The'most'important matter, when impounding‘the'rESe:voir after

completion of the dam, is 'to raise the reservoir level with concurrent

checking of the dam safety.

" Measurement of the leakage water amount, pore pressure and defor-

mation is considered essential ‘for checking. The following is. the

explanation of the’ measurement characteristics and the wey of safety

-judgement.

1) Leakage amount

Monitoring of leakage emouﬁt le'the.mest'importaut for safetyl
control of the dam. ' - | ' ' _
" Sudden increase of 1eakage amount’ has been always reported Just _
before happening of accident in all the cases of dam failures.
~Judgement. of safety by3monitorihg:the leakage amount does not
depend on'thelmagnitude_itself. ' )

. In case the amount is: constant or decreasing at a constant reser-
voir water level and the leakage 1s clean, it suggests the seepage

condition is stable or seepage paths are in the process of sealing.

On the'othef hand,'iﬁ.case the amount is increasing or the leakage
water becomes contaminated at a constant water'level'enlatgement
of seepage path, namely the_ﬁrogress of erosion, is'suggested.
Then the dam is judged dahgefeus. ‘It is important that the re-
servoir filling is controlled under the_concurfent safety check
through such an observation standard as explained above.
Measurement of leakage amount for this dam will;be done as ex-

plained below.

Though total amount of leakage practically can nof be measured,
the safety of the dam‘embenkment bedy can be checked with the
assumption that the total amount of leakage ‘through the dam and
foundation is proportlonal ta the 1eakage amount collected to
the relief wells.

At the power station area, leakege water should be collecfed af

.as many locations as poesiblefand appropriate measuring device
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2

3)

be provided po"enable‘thesmeesurement‘of the amount .after the

_start of power generatian.

Also the measuring deﬁice is required to be provided in the‘veru

:tical shaft for detecting the leakage amount to the spillway

foundation._
Pere pressure -

Pore pressure monitoriﬁg for the dam embankment body can be made

' by‘obServing'the_gfouhd water table in the pipes built in the

"just downstream of the core. The same for the power station and

its vieinity can be done by uplift measurement at the bottom of

" power station with the use of Bourdon.pipe gauges.

Defofmation

Measurement of deformation should be done by the alignment transit

at the dam crest.

Commonly in Japan the monitoring stage after the dam completion
is largely devided on the following three terms,
The first term : Until half year after full impounding

The'seCOnd term: Until all the phenomena become stable after

the first term.
The third term : After the second term.
The first term is the most important pericd for the'dam stability

control3_'A1most of the dam accidents happended in this period,

then it is recommendable that the measurement on the leakage

_amount and pore pressure is done once per day and the deformation

measurement is done once per week.

' The pefiod.of the second term is normally around three years
" after the first full impounding. In this period the condition

- is relatively stable, then leakage amount and pore pressure

.measurements can be limited to once per week and deformation

-measurement is once per month.
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ALl the phenomena which might have been problem at the initial
stage of impounding becomes stable in the third period

Problem in this peried is the deterioraticn phenomena of the dam,
'then all the measurements except for leakage amotnt is not neces-
sary and checking mainly depends on patrolling inSpection.l.' _
‘Leakage amount measurement is allowed to decrease to only once
per month.. ' R
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6.

_Plan’ of Resefvoir Impounding

Reservoir impounding is allowed to start after’ completing the

countermeasures. briefed in Section 4 and after installing measuring

devices explained in Section 5.

'fIt,is.recOmmendable that the impounding will be done to EL.160 m

~ ‘from the present level EL. 155 m at the first step and to HWL 163. 5m

at the eecond step.

It is also recommended that at each step, the reservoir water -

 level is kept constantly in one month and ‘that checking on the- safety
" (Check on the contamination of the 1eakage water, on the increase of

leakage amount and on the pore pressure exceeding the designed value)
~ be made, then after the succeeding etep follows.
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1.1

1.2

1.3

™
v
s 1

2.2

2.3

DOCUMENTS AVAILABLE

Foundation

Report on the-Cedlogidal.lnvestigatiqn
and Construction in the Wlingi First
Stage Project. ' '

Wlingi Daﬁ.and Power Station Project

Geological InveStigaﬁion_Reppft,
Jul. 1964, Nippon Koei Co., Ltd."
Report on Dam Site Seismic Refraction

Survey in the Village Tumpang Wlingi

. East Java, 1973,

Department of Mines, Geologlcal Survey

of Indone51a.

Repert of Geolegical Investigation on
the Wlingi Multipurpose Project,

Sov. 1973, Brantas Multipurpose Project.

- Raport of Additional Geological Investigation

o the Wlingi First Stage Project.

Heport cf Envestigation on Geoldgy énd

“Qunﬁatlﬂﬁ of Wlingi Dam, October 1973

- C/E Exgerts-OTCA,Japan.

Dam

-

Dap Material Supply in the Wlingi Project

Study on the Zoning of Main Dam in The Wlingi =
-Project |
Study on The Partial Cutoff in The Rlver Bed _ y

in The Wlingi Project
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NKW 204/?8
Feb. 18

NKW-068/76
Mar. 15, '76

| NKW-102/76

Sept. 22, '76 -

NKW-111/76

oct. 15, '76



2.4

2.5

2.6
2.7

2.8

2.9

3.1

3.2

3.3

.c...o.a"t:b

‘Stﬁipﬁing and Blanket Construction in The .:

Earth Cutoff of The Wlingi Project

Main Dam Relief'Devicé

_'Specifigation.on'Ea;th‘Cﬂtaffv. L ' : - Inf. NKW-193/76

Construction Below EL. 140

Dam Embankment Control

-FieldICoﬁtfol Test Data'for Main Dam

‘Design Drawings

General Plan

C - 0204
. C - 0207

. C - 0208

3. Spillway & Power_Statioﬁ_-"

_'Stébility Calculation on Spillway ﬁeir,
";Spillwayufloor.block_aﬁd Power house

Review Report on The Ground Seepage to

The Spillway and Power Station after _
'Completion:of-The Dam in The Wlingl Project

-'Deéign'Drawings"

_a. C - 0301

b. C'- 0302
‘e.  C =-.0315
d. C- 0317
e, C - 0401 :
e

- 0402

"~ 23 ;.

NKW-114/76
Nov. 1, '76

: NKW-137/77

Mar. 8, '77

Oct. 14, '76

NKW-149/77

‘May 24, '77

Inf, NKW-361/78

Mar. 1, '78

NKW-136/77
Feb., 26, '77



4. Repbrts after The,First-Impounding

4.1

4.3

4.4

4.5

4.6

4.7

4.8

4.9

- Report (5) on Inspection and Improvement _

Works for Seepage Water . -

Review on Leakége'Water/Pofe Pressure in Dam

and Power Statibn/Spillwaj as Mid.”Nov. 177,
in The Wlingi Project ' ' -

Study on the Leakage at the Left Abutment
of the Wlingi Dam ' '

Radio Isotope Test - Interim Data

Work Plan of Grout Curtain at the Left
Abutment of Power Station of the Wlingi
First Stage Project

Report on the Grout Test for Cutoff in the

Fissure Seepage

.

Invéstigation.Plan on the Stabiiity of the

Dam in As-built Condition in the Wlingi First

Stage Project

Interim Répor; of Investigétiqn on Zone -
Property and Pore Pressure in the D/S of

the Dam

Report on Inspection of Wlingi Multipurpose
Project, Jan. '78, Snowy Mountains

Engineering Corporation

- 24 -

-

NKW-212/78 -
. Mar..7, '78-

we-165/77

fNov.'28;ff77

'NKW-203/78 -
- Feb. 14, '78

by BATAN team

NKW-210/78

~ Mar. 3,.'78

-

' NKW-213/78

Mar. 7, '78

" NKW-196/78
-Jan.. 25, 78

_Inf. NKW-360/78
 Mar. 7, '78

by SMEC -



v it v

@
O A
Pt

.....‘ab.mw-.,ﬁf 5

ol

e o




	表紙
	はしがき
	目次
	第1章序文
	1.アフターケアー調査の目的
	2.調査団の構成

	第2章結論と勧告
	1.結論
	2.勧告

	第3章調査内容
	1.地質
	2.漏水
	2.1漏水の状況
	2.2基礎の侵透流に関係する要素
	2.3水みちと止水対策

	3.ダム本体の安全性
	4.発電所、余水吐、灌漑用水取水口の安定
	5.監視体制
	6.水計画

	第4章海外のダム工事の事故防止に関する所見
	中表紙
	CONTENTS
	Ⅰ.INTRODUCTION
	Ⅱ.CONCLUSION AND RECOMMENDATION
	Ⅲ.TECHNICAL FINDING
	1.Geology
	2.Leakage
	3.Safety of Dam Embankment
	4.Stability of Power Station,Spillway and Irrigation Intake
	5.Monitoring System
	6.Plan of Reservoir Impounding
	DOCUMENTS AVAILABLE

	裏表紙

