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- NOTES ON THE GEOLOGIC - SOIL MECHANIC KEPORT OF
- . INDRAPURA PROJECT, WEST SUMATRA

K. Uno
Feb. 2, 1980
Borrow area

: The locatlon of borrow areas must be shown on the map, Whlch is

connected w1th geolcglcal dlstrlbutlon of each layer. Also the trend

”of dlstrlbutlon (or depth) of each materials must be wrltten in the

text. "And from these data, -estimation of avialable volume of each

‘materials must be indicated in the text. These data are necessary'for

" planning of excavation and transportation work of materials.

 Summary list about soil test

‘The form of summary of soil test is not enough. If the sampling

~condition or test condition of materials are not clear, these values

are almost meanlng less to evaluate the properties of materials.

Properties of each zone of dyke

‘Picking position and quantity of materials and how their repre-

-sentative design parameters are conducted from many test values. are

necessary to be written. If not so, the readers can not appraise the

design parameters.

For .instance, on this zone type dyke, the core is easily supposed

‘as silty soil on the terrace, but the proﬁerties of transition zone and

rock zone are not clear. Though the transition may be supposed to river
bed gravel from its design parameter K = 3.4 x 1073 cm/sec, is it

proper or not?

Depth of foundation

' There is not shown sotclear the grounds to decide the depth of

‘excavation. - The deposits of river side and river bottom are often
'different. ~As-example,  see-the reports (Lamp. ‘2, 1955 and Lamp. 2
_P.R. 2, 3, Page 21 1977)



Thickness of pérvious layer under the river -

on the note of design caléulatidn, 75 m'is”thought'as the thick-
ness of perv;ous 1ayer.. ‘But this is only the maxlmum explored depth
of geo—electr1c1ty.' In my opinion, it is recommended to take i0 - 20 m

due to its relative electric resistivity.

Piping

On the examination for plplng, adopted values as, sp301f1c graV1ty

and vold ratio (i.e. unit wE1ght) are the ones taken from rlver 31de

dep051t and it is doutful to use as the ona of rlver bottom dep051t.

Pore pressure




: THE SUGGESTION ON GEOLOGICAL AND SOIL MECHANIC VIEW
FOR SELUMA CLOSING DYKE, “BONGKULU PROVICE

- K., Uno _
Jan. 22, 1980

' ThlS suggestlon corresponds with the one that dlscussed 1n the last
'meetlng of Nov. 9, 1979. After the meeting, we carrled cut some supple-~ .
mental surveys.- But they could not be SUfflClent under those c1rcumstances.
Taking the demand for' urgent constructlon into con51derat10n, unsolved
problems must be decided on the way of operatlon. It may possibly occur.
~ to change ‘the de51gns. Oon: such sense, the following considerations are
.'necessary (paragraph number corresponds w1th the number adopted in the last

suggestlon)

(1) Geology’
(1) River deposit
‘The shape of trench cutoff section may be changed, conse- .

. quently the excavation volume also may change in some degree.

" Remarking in passing, the site of cutoff may be changeable.

This time, permeability test show K = 8.6 x 1072 and
;8.2 x 107 -3 cm/sec. These value may be adoptable for calculation

ffof dewaterlng or ‘seepage volume.

The grain size distribution of the river deposit (sandy
gravel)”became'clear.‘ This is available to know the character

of'filter.

The apparent speczflc grav;ty (not yet be calculated) can

also be used to examlne the piping.
(2)"Terrace'deposit'
' The charactors of ‘dumped soil (2&1) are as follows.
:'N - value =9.9, 4, 7, 41i.e. weak. Permeablllty coefficient

="7.95'x 1074 cm/sec i. e. sem1perv1ous. Grain size = sand 60%.

"-Therefore, 1t needs to examine the replacement of materials.




(I1)

The name of clay and silt layer: (2-2,74) were changed to
silt and silty sand after the new survey. 'Permeability coeffic_
cient K = 4.2 x 1075 cm/sec.. N - values chénge from 8 to 30 in
proportion to the depth. Therefore it needs to decide the
excavation depth of foundation corresponding to their allowable

bearing capacity.

Permeabilities of gravel 1ayer'afe K =.3.24 x 107 3 and
6.8 x 1074 cm/sec i e..pervious.and.semiperv1ous._ The concern .
and lts countermeasure ‘for seepage and plplng through thls layerﬂ
will be able to - examine by the exlstlng data of grain 51ze '

distribution and apparent spe01f1c_g:av1ty.

(3)  Sand stone layer

Permeability test shos again K = 5.5 x 10™4 cm/sec at this
_time. But it perhaps happens under abnormal rock condition. In
my view, ordinal sand stone is impervious and has sufficient

bearing capacity as the base rock.

Soil mechanics

As ﬁentioned at'che last time, £ill materials is'M H {by unified
soil classification), and not always suitable to operatlon,,and the
grain size. dlstrlbutlon indicates that they are in danger of crack
occurring. Then I suggest to study the grayel layer lain under the
M H layer at the borrow area, but'my intention ceems-ﬁot.to be under-
stood. There is still possibility to gctﬁbetter“ﬁaterials“at Borrow
area, if the grain.size disﬁribution of.this.léyex;is a;moct-the

same as the gravel layer at damsite.

Remarklng in passzng, the rising draln (1ntercepter) is generally

recommended for homogeneous type fill dam



THE.QUESTIONNAIRE ON THE GEOLOGIC-SOIL MECHANIC REPORT OF

I. Geology

“INDRAPURA - (1975, 1977, 1978) WEST SUMATRA

K. Uno
January 11, 1980

R The relat;on of 1nvest1gatlon pOlntS and constructlon in general
. map (L2 1975) - '

a.

'2."Sand and gravel layer and impermeable 1ayer

Quotatlon book of classmflcatlon of layer in the ana1y51s of

geological data (P.23, L3a, 1975)? . It' s.very interesting.

Difference:of‘geo electric classification from 1975's report.

(especialiy‘wheathered breccia and alluvial deposit (P.33, 1978) 2

The reason of difference of boring core boundary and geo eleetf

ric boundary. DH 3 =R 7, DH 4 = R 6 (L.IT 1978), DH 1 = R 2,
DH 2 .= R 6 (L.11A 1978)

Difference between (DH 2 and 4, 1977) and excavated outcrop

,(L.2,:1977)?

‘Method of ldentlflcatlon of alluvium (river de9051t) and

weathered volcanic brecc1a? detaile dlscrlptlon of core log?

Differerice between (DH 5, L.2) and (1og 3-2. 1977) L 2 might be

correct.

II.  Permeability

a. - In generally speaking, the difference of electric r31stance {p,

ohm/m) of 102 order and lO0 B order often show distinct dlfference

of premeability.  (for example 094 on DH 1, pgsg on DH 2, Pgg on DH 4
L ll, L IIA, 1978).

b. .Core recovery is 100% and permeablllty coeff. 10 -3 cm/sec ?

(DH 5. 1977)



IIT.

Iv.

C.

Detail of permeability test specification?

Borrow area

Soil material of 150,000 m3'is_required to show the extent of

a.
capable borrow area and ground of calculation on_volume.

b. The difference between borrow pit B.P, 1-10 (L.I. 1977) and B.P.
1-6 (L.I. 1978)7 o '

c. Description of test pit is ﬁery clear (for example MH, SM;"GW
etc.). Were they identified by naked eyes or- SlEVlng? (L 3a -
1975, L.V. 1978)

d. Its better to test the sand gravel (so called alluvium deposit)
about grain size dlStrlbUthn, unit welght and permeablllty by
test pit. S '

Soil test

a.. The purpose of water content test at'2'locationlin‘a borrow pit
(L.IV 1978) ’

b. How to introduce the design parameters? (P.29. 1975, P.29.;1977}
P.43. 1978). The relation to the parameter of 19797

¢. Are there any authorized criteria or general oplnlon “about the
analysis of slope stability for dyke or dam in Indonesia? -

Total stress ¢ ¢ 9

Effective stress c' g' (1978)

The other which adoptable parameters as pre pressure or
seismic coefficients etc. '

d. Questions about summary of laboratory test (L. 10 1975, app. T-a
1977, L.V. 1978) SR

Design

a. Piping

b. See page Blancket (P. 7-12. 1979)

c. Filter '



VI.

Refference ‘book
* If poss;ble, I wish to see the orlglnal of follow1ngs.

Estlmatlon of g all from N—Value (Teng. Foundation design)

al _from qc'uz { _ ? )
'appiication of graph (P.20, P.25.1977)

Calculatlon of slope stablllty (Taylor Fundamental of soil

“ mechanie) . (P. 28 1977)

- Geo electric data (p-a curve) (1975. 1378)

Calculation of see page (N, Parlooski P.9 1979)



 THE PROGRESS. SITUATION OF GEOLOGICAL~SOIL MECHANICS, . - - : .-

SURVEY OF SELUMA CLOSING DYKE, AT OCTOBER 1979 and theVSPGGESTIONS

K. Uno -
Nov._7, 1979

(I) Geological survey (see a appended figure. Following sub item numbers.

are correspond to the signes in figure)

{1

(2}

River deposit

The rough sectlon at the dam axis was shown by borlng DH 7!
and DH 9. But take care of that this seotlon may not be the same
as the trench cut off section at the toe of dyke. '

This river deposit is thought to be consisted offsand_and_

gravel, but the coef. of permeability tested by boring DH 7' was

described at 1074 cm/sec. In Calculation Note, K = 1072 cm/sec

was used. As this value is 1mportant to calculate the seepage

volume, dewaterlng volume or blanket length etc., the value must

be reexamined.

"If the permeability test is not easy by the way of boring,
it may be one way to dig the test pit in the dry river deposit
and adopt the pumping up method.

To study the grain size distribution of river deposit is
also important for calculation of creep ratio; blanket.length.or
base filter (if necessary). After digging test plt, the way of
sampling is the same as the case of 51ev1ng of concrete aggregate. .

Take care not to miss the fine particles, as the samples pick up
from the ground water.

Terrace deposit

The top de9051t (2) l at borlng DH l thlckness of. 5 -.6 m,-
was described at top soil last time, but it is now sald as

excavated dumped soil. This soil may not- be able to dlstlngulsh
from silt ‘and clay (2)-2‘ in bor;ng DH 8.



NE)

(4)

(5

The engingeerlng character of gravel layer (2)-3 at boring
DH 1 is not known yet, If this layer has - hlgh permeablllty, it
might need cut off wal; jointing to dam bodf.

On the left side, gravel layer (2)-3' is found out newly.
The relation of these gravel layers between (2)-3 and (2) 3', ‘and

between clay layer on left side (4) and silt and clay layer.

- {2)-2' on the right s;de are not clear geologically.,

The distribution of these layers at dam site must be made to
clear and not to be estimation as far as possible, Then, it is
recommended to make it a rule to make trench of 1 -2 meters depth

along the dam axis by bulldozer or man power at the survey of dam

:geclogy. : . ' S co-

Engineering characters of these foundations such as bearing

capacity, permeability or grain size distribution are not clear .

yet. It'seems_easier to study them by using test pit in the

'trench-or adit,

If the gravel layer (2)-3 and (2)-3' are pervious, they must
be pursued toward up and downstream area by outcrope or trench
survey. .

Terrace deposit

Soml of thls upper part of terrace on left side was

con31dered as. dam materials last tlme.

Clay layer

Last time, it was considered as clay stone of tertiary

deposit and has engough capacity, but now it is not sure by find-

~ing of gravel layer (2)-3'. fThis layer showed that N-value was 9

. by standard penetration test.

Sand stone layer

‘Despite the Coef. of permeability of 10'-4 cm/sec about this

layer tested by boring DH 7', the layer is seemed to be more

-impervious. - In the Calculation Note, K = 107° cm/sec is used.

The bearing capacity are always shown as more than 60 blows by



{11)

(I11)

standard penetration test. Theh this sand stgnekmay not arise

much problems as the base rock of thlS dyke. :

The practical procedure of permeability'teat:bY'hofing, how-

‘eveyr, msut be examined.

Soil mechanic survey .

The borrow areas are selected at new locations in this time and
the results of laboratory test are not submitted yet.

But the available volume of banking materials is said to be more

than 500,000 m°.

The newborrow area are almost the same height as thé first
borrow area (3) and estimated to deposit under the same geological
condition, so 1mag1ned to have almost same character. if so, the
soil character may be MH ox CH 1311ty or clayey 5011, acédrding to
Unified'soil.classificatich). If soils are MH or CH, their shear
strength is weak, compression is large in saturated condition and
operation is comparatively difficalt. The adequate consideration

about soil handling might be necessary.

The body materials seems to be enough, but other materials such
as sand, gravel or rock for fllter and rlprap are also necessary to
conform thelr borrow areas, volumes and qualltles in advance. These
volumes may not he so small, if the design requires dralns, 1nter-'

cepter drain, base filter and riprap filter etc.

Questionnaire

(a) Coefficient of permeability of dam body : : CoqIx 13 32)
. K=2x 10 7_cm/sec |
(b) Shear strength of dam body : ' R (Ix 13.42).
Internal friction angle g = 60'
Cohesion =~ = . C = 0.6 kg/cm :
aSatuxated cohesion o Csat =? . -

- 10 -



(c) Settlement of foundation '_ ' B (II 5, 1-4)

Compréssioﬁ'index ' _ Cc = 0,06

Coef. of consolidation, void ratio etc.

(d) Volume of materials = - o (IIT 17) .

About the above desxgn values mentzoned in Calculatlon Note

,(Oct 1979), the explanation of reference data is requlred.

-1l -
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- . REVIEW OF THE REPORT OF SOIL MECHANIC AND GEOLOGICAL SURVEY OF
CILIMAU (D)} WEIR SITE, TELUK LADA PROJECT, LEBAK, WEST JAWA.
(23 NOV., 1978 P.T. WIRATMAN & ASSOCIATION CONSULTING ENGINEER)

K. Uno
Sep. 3, 1979

1. RAbout the text

 Page (2-10)

(3)

- (9)

(11~12)

(13)

(16)

'Field work. About the dlscrlptlon of each exploratlon

methods, their purposed and reasons for dlSpOSltlon have

to be wrltten. The purposes of sampllngs also need to be

explained. To make ease the reader's examination’, appendix

numbers must be added for each explanation.
There is no explanation about ground water in the text,
whatxis the reason of water level difference between DH

1-3 and DH 47

'Meaning of percolation test?

Labolatory test. The appendlx No. for the summarized 1lst

or 1llustrat1ons of test are requlred

' The d1mensxons of structures are better to write at the

beginning part of téxt. Things necessary for geclocgical

-and soil mechanic consideration must be shown.

The relation of flood plain, flood level and river bank

. ete. is better to indicate'numerically_as far as possible,

or relating the river bed height or average riverwater

level. o ' .

_ Explanation of soil units is difficult to understand.

' Thé‘coincidehce bétweendtext and att. 2 is necessary

an

(e;g. unit name, unit number).

The relatlon among soll/rock boundary, farm face and
uncomformlty {att. -2) must be- explalned and be described

about the general results of petrographlc study. There

Cis: no words about calcareous sand stone.

_13 -



(18)

(19-21)

(23)

(25)

(27}

(28)

(30}

(31)

- {33)

The bounds of borrow area are not shoﬁnJ*’Thethhere is

no way to asses the volume of £ill ﬁaterialsﬁ*ﬂRodch'esti-
mation of required:volume‘of fill nust be‘considered*
before survey. Whether the excavated soil from new river

route Wlll be used as bank £ill or not?

Not only T.P, No. please show app. ‘No or att. No, There
is no discription of borrow area ‘condition (e.g. natural

condition condition, ground water,_haulding distance etc f

Write att. No. and app. No. of the reference table or test
illustration. It is better to write by elevation height
instead of depth of soil layer (in the table) for refering

: the att, 3. 4. 13, Add the description along the level

site table for explanation of att 13

Borrow material. Please write att. No and app. No. of

:reference tables. There is no report about ‘the results of

compaction test, natural moisture content etc.

Stability of bank. Is the safety factor formula right?
What are the weight friction angle (¢w) and the developed
friction angle (#d)? How was the soil condition (C d. Y)

assumption induced from?

How was the C, ¢ induced from? - Which, formula was used to

calculate the utltimate bearing capacity?

What sort of formula was used'to calculate the ultimate

settlement in about four years?

About the condition that cause the weir stability, is it
impossible to express uqu.'a.ntitative],y'> ' '

How much is unit ‘weight (1.75 g/cm on P25)? Isn't it
allow able. on base of 8 kg £, /cm2 (page 32, relation
between qc.- (40 kg £. /cm ) and allowable hearing capacity
(1.10 kg £. /cm Yy Lol

"As the lower table is convenient to: estimate the slope

‘ gradient of bank from ‘the characteristics of foundation

basis, it must be inquired about its source.;nﬁﬁhat is_the,'



2,

| preoise meaning N-Value within foundation on the depth

. .equal to Height of embankment. How is the idea to decide

dthe'excavation depth) The relation between upper and -
lower table? . You are better to examine the basis of levee
of Ciliman D site.

(36}"Provide the Indonesian loading coad of 1971 and comparison

gﬁtable between magnitude and Richter scale,

.=(3?) Provide life time of structures in Indonesia.. Doesn't the

'-seismlc risk analysis included in the loading code:

About-the appendix.

- Att,

(1)

(2) .
' " channel (they are all right ones on the stage of first

. Att. must be standardized to -appendix or something. Att. (1)
- is only original map of. att. 2. How about do you think to

;display settlement, bridge, road or newly recommended struc-

tures (page 34 in text) Put in the_elevation-height of

contour more clearly. -

Display.the external shape of'weir, levee, new river rout,

:'-pianningj.p'Difference'the explanations between text (page

' -17)“and legend (III and unit 3 in att. 3)}7? .

(3)

(4

:(qo kg/cm = coxrn resistance) are considered to rather small

Lack of T.p. 1 - 4, 5.1 - 2. and the indication of borrow
area. ' Are the geological mapping_is‘too rough? Doesn't the
II unit exist at southern hill? Soils of T.P. 6 - 10 belonged
to the IIT unit?

Display the external_shape of structure (crest and base of

weir,dlevee crest height water level). Lack of legend of

.SOil of rock (different from att. 4). ‘Farm face. Boundary

cf"aﬁits. Disirable to put signs at sampling positions (e.q.

'*undisturb **disturb ***petrological)

_Mistake of horizontal scale

’ 2
against N- Value {S P.T. ) (qc kg/cm = (3-5) N in Japan)

- 15 -



(7) Geological drilling log

Put in the Petro 1ogical sampling pOSition (discription of
app. 24 is mistake? ‘on att. 7. e) T

Write in the text about the consideration study of- ground

water (description miss? on att. 7. e)

The definition of drydrilling, water flash drilling, and
normal of water_circulation loss (is generally shown by %

roughly)?
(8) Log'of hand bore.
Is the disturbed sample all mixed sample or not?.

(10) Sketch of trench. What is the purpose of trench and what is
: the relation of soil units? ' '

. App. (14l on l4a, B the prefix of name of sample is better to use

H.B., On 14 d c. the meaning of same sample.
(15-17) Such lists are better to move to the end of text.

{15) 1Is better to show soil classification in Remark (if possible)
On l5e. the necessity of measurement of Gs. Wn in disturbed

evaporated sample?
" .{16) - On 1l6h, - What is.G'in the column of boring No.? -

(19) The procedure to get Pc, ?o;‘Ccfis different from Casagrande's

~method. I want to know the'source of method: -
(21) There are no discription about drainage and consolidetlon.

(22} Explain the purpose of direct share test and correlation of

triaxial compreSSLOn test

{(23). There is no summarized list of compaction tests.' Isn't‘it.

necessary to write ‘yw?

(24) Write_the sampling position'on,jattrf7)5? There¥isjno saying

about the calcareous sand stone in the text.

-16 -



' . COMMENT ON THE REPORT OF-GEOLOGICAL AND SOIL MECHANIC
SURVEY \OF CLOSING DAM OF AIR SELUMA PROJECT, BENGKULU
PROVINCE (FINAL REPORT, JUNE 1978, cv TRIDJAYA)

K. Uno _
‘Aug. 28, 1979

'éomment':

It is difficult to thlnk that the data in the report is perfectly
readied for design. But how and when the supplemental survey to be
idone is deeply concerned with the external circumstances, and then the
I'construction schedule. Therefore, here, the data already got in the
Ireport and further necessary items for basis and materials of’ closrng d

" dam’ 1n general plannlng are written for reference.

(1-1) The sketch profile to get the general idea of dam geology.

- On'the next figure, the reduced scale'varies arbittarilly.

Dam crest EL 40 m

fJThe explanation of above geological layersi

“q(l) Gravelly layer AT " {(River bed deposit)
-fé)i Upper soil 1ayer ni?;f}”" - - (Terrace deposit) ..

- 17 -



{1-2)

(1)

(2),(3)

(4)

{5)

(3) :Lower gravel bearing layér _Jgn,,

(4) Clay stone layer _ _ . aAEEL
(5) sand stone layer - - ¢ (Tertiary deposit) .
' DH: boring TP: test pit

The boundary of each layer are estimated ones except boring

positiens.

About the basis
Gravelly 1ayer of river bed deposit R

Consitution is estimated to be gravels and sands mainly.. éoring
DHZ (10 m) did not reach the .base rock 1. e, sand‘stone (5) Thick—
ness and distrlbution of this layer is not, known., As this layer is
supposed to perv1ous Jlayer, and no data in the report, .the problem

of treatment will be posed.

Terrace deposits

They distribute on left and right side both _'As'thé elevations N
of deposits are different, they are supposed to be formed at differ-
ent geological ages._ Soil layer((2) on the left side is thought to .

be used as fill materials.

Terrace deposit {2) (3) on the right 51de must to be the dam
basis, There are no data about their bearing capacity and permeﬂi
ability. If the. gravel (boulder) bearing layer (3) is permeable,*-

it will raise a problem of foundation treatment.i

Clay stone layer

As a comperatlvely older deposit (Tertiary sedimentation)._the

'clay is fairly compressed and shows N-Value.= 9 (by standard

penetration test). As conSisting of fine grained partlcles, it is

supposed to be imperV1ous.

Sand stone layer

‘As consisting of course grained particle and compressed,

it shows N-value of more than 60.. Judging from its compacted
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- _'condition or dewatering under excavation of weir Site, coefficient

{1-3)

(1-4)

II2II.

(2-1)

ernof permeability is estimated to be more than 10 cm/sec at least.

fapbﬁt'thé fill materials

_ The borrow area is now assigned on the hill top of left side
i e.'soil layer (2) " As the- report said that the volume of mate-

"rials was too small compared with the reaquired volume, the
' ;‘reexamination collating to geological condition is now going On.

:About the deficiency of volume, it is worthy of. studying the

properties of gravel bearing 1ayer (3} and clay stone layer {4) on

. the left side as’ fill

About the design values of the fill materials get from soil
Iayer (2).' e. g.-friction angle (@), cohesion (C), unit weight. (y)

'or moisture content ratio, the way to deduce the parameters must be

”explained in the text.

About.the.alternative.dam.

= It is worth examinlng the new alternative plan of dam on the

'upper stream of present 51te to reduce the dam volume.

e Advice"

This paragraph is not a concrete advice for each items in the

'report But, from the impression after reading, this advice
"suggests the line of thinking to write the report and then suggests

"how to deal with the various surveys'in_planning stage.

:Whole;figure'of-project.

The ontlinejof'whole project and preliminary dimensions of

*dstructuresfmnst'be"written at the head of report. Thus we can

v understand'thewpnrpose7of.each survey. Being based on it we can

oonsider‘the“method of survey to be adopted. Sometimes, it might

'_introduce the new alternative idea of the different sorts of

*Lsurveys e. g. for selection of structure site, borrow area ox

’ g?jchannel route etc.;

T



(2-2)

(2-3}

| The items of survey are usually almost presented,_but of ten
they are not arranged synthetically. Coherency of planning must be
a motive to form the report. The lack of such unity is responsible
to both the order side and contractor side through no sense of o

e

whole picture of project

Coherency of surveys

‘The above mentioned idea are required to each field and
laboratory investigator too.  The effective method- to be adopted in
each survey must be examined basing on the understanding of whole .
planning. And also it must be based on field observation of natural
circumstances. It is not too much to say that each investigator
can't get practical idea of survey plan until he stands on the

field. At that time, desrgner, geologist and soil meohanic engineer

_ Wlll £ind the duty to ask ‘each other, and then the priority or

balance of surveys namely the cooperation of 1nvestigators will be

realized.

These matters are the same to a foreman of boring ang a
experimenter of soil mechanios._ He should not be a mere executer .
received order. . He nmust understand the purpose of his work for
design. He must select the method effective to the field condition.
and examine the value he get. In order that, he must always try'

to get new information and have intension to improve the method

'As engineering geology and soil mechanics are comparatively young

technology, so they have the practical limit and chance of improve-'

ment widely.

Text and appendix

In one report, the naming of layer, materials, prefix of test
etc. must be kept in conSistency.' In case . that it is necessary “to
use different name or sign for the same objec* from the view of -

different idea, their relation must be. explained clearly in they

. text.

' For a reader to study the report, each explanation in text’

“must be followed by page number or appendix, table ‘and- figure_

. number to be referred CIf not, lt ‘will easte. much time to: 1ook for
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(2-4)

f'the basic data:to”be assessed,

; Geomorphology

Geographic maps which used to study, must not be restrlcted to

'Tthe construction site but ‘also be extended to examine the- alter—

native plan. Sometimes we need to know the beneficial area too,

) About morphologlcal feature nearby structure (ln case of weir),

it need to give special attention to the following phenomena.

. Feature of present river bed, rellc or old river bed £lood
plain, terrace, cliff, talus surface slope, sliding sand and gravel

deposit, symptom of river bed movement recorded flood trace etc.,
.
As these phenomena are often related to geologlcal condition,

morphological feature is desirable to display on geological map, as

' ffar as possible.‘p

(2-5)

1y

2

' mechanlc study must be 1ncluded‘ The quantltatlve elements of

Geoloéy

The'extent of field observation must not be limited within the map

'range attached 1n ‘the report - It must be enlarged as far as the.

geologlcal feature of constructlon 51te ‘can’ be grasped._ on the’

f'other-hand =the descrlptlon of-reglonal geology must be only given

" to support the judgement that the geological interpretation. about

foundatlon and materlals has the ‘appropriateness in wide field

‘vision. It.must not only be an ornament in the report.

In geological explanatlon 1n text; the synthetlc results of soil

- geologlcal feature w1ll become more clear e. g. for property of sedi-

'ment at borrow area, estlmatlon of the stablllty of cutting and
”depth to be excavatlon eto. It is the same as rock mechanic,
'fgeophy51ca1 or petrologlcal survey._'The results of petrolegical

‘7study must be-described concenrlng to the classification, geologlcal

are and relatlon to englneerlng property 1n text.

;“21u+7~-



3)

4)

5)

G)

(2-6)

1)

2)

3)

Boring method is apt to con51der the most important method., It is
true but their information are usually limited. Surface survey is
also important, for instance, the boundary of iayer-;n;geoloqzcal
plane and profile must be decided precisely_by trench,”'In_case the
principal engineering elements like.strength,_permeability, grain
size distribution etc. can't get'from boring method; we must try to
get them from surface method as trench,_adit or test bit. ‘These

arrangement of method are responsible to geologlst

" Several methods to be operated in the fleld must always be taken

care of their test condition. If the controle of test to fit- for

each conditxon fails, the result w111 cause b1g error.

about the nature of borrow area, 5011 klnd, dlstrlbutlon,;quantity
can't discussed without geologioal consideration."Therdetermination
of quality and quantity of borrow'pit places joint:responSibiiity
on geoclogist and soil mechanic engineer. The rough estlmatlon of

required volume of materials must be glven before survey.

About the construction materials'(rock gravel, sand' soil), its
location, approximate volume} atural condltlon, acaess road haul-

ing distance etc. must be reported. o

The discription or consideration about groundwater is worthy as

'symptom to throw light upon geeclegical structure. _The eubjeot of

engineering geology are consisted of water, soil and rock..

Soil mechanic test

The purpose of test ﬁust be written in the report. The method of
sampling and test should be different on each purpose. About the
supplementary test, meaning of test ox relatlon to other data must

be wrltten e.g. gc and N~Va1ue,_un1ax1al dlrect and trlax1al test

The dlscrlptlon of how to dEClde the desxgn parameter from many

“tests, gives the conclusion of tests and is one. of the maln 1tem of

report.

The summary list of tests must be arranged to be able to. understand

easily the above mentloned procedure.
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(2=7) 3 The others

'1)_-Core sample and tested smaple msut be kept in field office. Each
| .}fleld staff can get the knowledge ‘about the engineering property
of foundation and materials by collating with the report and have
'£hé ioea'for oonstrnction. |
- 2) Record of construction is sald necessary to give the new experience
to civil engineer.. Not only that, but it is useful even under the
'.constructlon. Following the.progress of operation, the contents of
the report must be confirmed or checked again. The modified idea
7 possibly directs new operation. So it is desirable to study the
.:newly appeared condition by expert at the approprlate stage of

constructlon...

"3" Questionnaire about the content
Volume I. (geology). . -

Page (1) Period'of_survey March 13 till? 5. There many other empty

spaces.
(2)._petaiies of falling’and constant head method? (relating
' to page 36) S
(3) Could you use topographic map of 1:5,000 during survey?

”(ll)' Explanation of frequency 1 x, acceleration (seimsic inten-

szty?), Rlchter scale (magnltude)?
(12) 'Flood level + 2 m. Does lt derived from flood plain, floed
'~ 'mark or hearing? ' .
_(13),_Exp1anation of relation between heavy rain.and cutting away

of vegltatlon (I dont know well such phencmenon), between

' ff"terrace erosion’ and ground water.
"iExplanatlon of meander phenomenon at south of bridge.

(14)'=Deta11 of rlver system pattern. Its necessavy to-consider

"”the general plannlng or lts alternatlve.

;' (15) nExplanatlon the conc1u51on that thxs area lS faulted. The

meanlng that clayey sand stone is porous?

C~-23 -



(16) Which is better to name clay or shale? The ev1dence that_
lateral dlstrlbutlon is not extensive and deposxted T;-
comformely.  The oontlnuatlon of west central and east

terrace? Top soil is included in terrace depos;t or not?

(20) No description of'faults (referring to page-lS).' ThiS'strike

different from one on page 38.

(21) N~value. Perﬁeability (K) Results of 5011 mechanlc test
_are more 1mportant as phy51cal property for c1v11 englneer~
ing. ' ' T s
(23). Excavated:material_is 5 =7m?’ Tﬁereiie_ho deecriptiou'on
seetion'of DH 1. River deposit-thlckneseuoaries's 5:10 m,
| no description on DH 2. Borings must-be forced to_doliu the

- river. -
(25} Thickness of calcareoue sandstcﬁeﬁis 5 cﬁ.'~Misprint?
{26} Wwhy did you test permeablllty only for sand stone? clay 5

K is 10 2 cm/sec on seotlon of. DH 7 ?

(27) clay is medlum con51stency? Generally N =10 is stiff and
N = 69 is hard (DH 7).

(28) Are there any definition of pseudo'coherentg(sand stone)
semi coherent (terrace. deposit)'incoherent {in water)? The
location of Slldlng at east side of rlver? Avalanch steady

accured on terrace depos;t or not?
(29) The location of sPrlng? (relatlng to Flg. 2)

{30) Pressured ground water, its head or flowout volume and
pervxous layer? Reservoir problem, if permeablllty 1f

10“2 - 10“3 cm/sec, almost ‘can t avallable as to reservolr.

(31) A qcod bearlng capaclty must be explalned by quantltatlvely.

(32Y The foundatlon of c1051ng dam 1ncludes clay layer and

_terrace dep051t. Dld you understand that?

{34) Can you study the borrow plt w1thout the knowledge of
_requlred fill volume? Why dld you choose this- area as

borrow? The name of SOll is better tc show by unlfled 5011
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Figure

(36).

*"'sion'eto});'they can't be available for planning.

(40}

'_soopic.study; What was the purpose of micro scopic study and

()

(@

(3)

" (4)

(5)

is better to show by unified soil classification, they are

}precise and ea511y related to construction materlal of

=foundat:.on.

The locatlon of bcrrow must be written correlatlng to geology

'and topography. Exceptlng it, how to dec1de the reserve of
'avamlable soil? The location of other materials (sand =
'flood plaln, rock river deposmt) must be shown in map.

IW1thcutgthe_estimated reserve volume " (thickness and exten-

fFrom this page to the end, there are descriptions about micro

-why'aon't you aﬁmmarize'the results. The study must not be
.the selfsatlsfactlon of geologlst. How to measure the
-por051ty? It seems too small, better to compare with soil

'mechanlc result.

If the outer form of structures are not drawn on geological

map,. lt's not easy to know- the relation for englneerlng work.

1why dld'nt you write the borrow area?

The upper part of bH 1is made ‘as top 5011 (on columner
sectlon, it's clay). The ground water level is dlffer from
the columner section. '

Could'nt find.any 1arge‘fau1ts by correlating the bothside

'out’crops‘of'weir excavation? '‘May we consider to horizontal
‘the'boundary'betWeen'sand'stone and terrace deposit in
_cehtral.terrace? And how.about-boundary_between clay and
”sandfatohe? They'are'important to consider the faults in
;this.area.. .

:'Diagram.ﬁ indicateiclay'and terrace.deposit on west side.

,:whéfé aﬁd'hom'is the joint betWeen central and west terrace?

Diagram.‘ Is the. locatlon of DH 1 correct? What is the

'33,difference of top 5011?

(8)

pColumner section’ DH_l.: We want the soil mechanic data and

'permeabilityrof clay and:rock fragmant.. The name of soil or



Volume IT

Page

(1)

(2)
(7)
(9)

(10)

rock must be standardized;

DH 2. Dld nt reach to the sand stone? Permeablllty and

'graln size distrlbutlon are necessary.

DH 3.__DH 4. Permeablllty of calcareous sand stone?

DH 5. ©DH 6. Descrlptlon of pressured ground water. * The

purpose of these borlng (depth El -.25. 80 m)

DH 7. - Calcareous sand stone. was. not sampled {relatlng

- page. 51) the reason of dlfference of core recovery of clay

layer? -

Generally speaking, why there are not descrlptlon of

circulation water loss?

~ Ground water level is always different by ‘20 ‘cm or so ln

every morning and afternoon?

Soil echanics

Which 1tems are done under natural condltlon? ‘(e}g. Yh““:

under dlsturbed sample)

Please explain about the modlflcatlon of A.S. T M._sultablej

for the Indone51an 3011

How to get modulus ofJelastieity_(Es)“from consolidation
test and where is its result? ' ' '

d.c of foundation {pH) are not wrltten in summary.

Sensitivity test is rather necessary for flll material.

C, C3 and Cy are tested on remoulded sample? Is it meant

that ‘sand stone mlght be used as fill- materlal?

Is there no relatlon between these K and permeablllty in

borlng°

-The relation_between‘sandyfsilt:(frohisoii‘neohanic.test)"

and clayer sand—stone'(from'roek-descriptionf? Caleareous'

organlc material should be’ treated as. 0 ln unlfled classr-.

' flcatlon or. not?
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a»

Figure

Ty

a3
(15) |
(16)

a

:ThickneSS of #20 m can-used for fill mateiral or not?

Plt numbers are lack on the geologlc map.

yDon't ycu thlck ¢ are too large for silt?

‘How to decide ‘the ¢, C, Yn as design value must be written.

- It becomes conclusion of soil mechanic tests.

Why do you choose 7 as weighted creep_retio (7 fine sand in
th'e table)

Meanlng of Cl, Cz? The difference of equations in case we

.-used Cc and Cr?

Why is there such'difference between dam foundation and

1evee foundatioﬁ (relating to page 19)2 How to.explain the

._ndlfference of permeablllty of 10 -6 to boring permeability of

18
(20

tl)"‘

L (2)
)
“

Lo s

RO

lO 2?,

Difference of design parameters between this slope stability

'end'slope calculation (weir, QaQe 19)7?

; S, ‘
= 1.30 kg/cm  is miss print?

Grain size, soil classification is better to use unified scil

. classification'than triangular coordinate;: it is directly

related to foundatlon and flll materlal. But it needs to

add the 51ev1ng of 74 mm.

Atterberg test, the purpose of test? Isn't the purpose for

"5011 class;flcatlon? :

.:COnsolldation, please explaln the method to calculate CLr Cz.

Direct share dlfference between P mCm, ¢ n Cn?
Unconflned compress;on, how to use qu?

Compactxon;'deflnltlcn_of vd and Ydry? Ywet is the same to

iteseems”tco”na?row the test range of yd (for water content).

_éehsitivify, what-can we-learn-from this test?

Triaxlal compress;on, why ‘are there some tests w1thout

:"f“calculatlon of ¢f: cr.
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.Table.summary'iist;tthe 1ocations of some. test pit cen'ndt
find in the map. Is there some standard about the descrip-
tion of so0il? leference between sand stone and clay? all
the results of tests are not summarlzed in’ thlS table..

'Especzally, the most lmportant parameters such- as: ¢, C, yd -

must be wrztten with their test method.{_ﬁg



'coMMENT ON - THE ' SOIL MECHANIC, GEOLOGICAL REPORT
- OF, CILIMAN WEIR, TELUK LADA PROJECT, WEST JAWA.
(WIRATMAN & ASSOCIATION, 'JUNE 1979)

K. Uno
- June 29, 1979

(1) About the text

1.

The results of the SOll mechanlc study must be arranged in v1ew of

:geologlcal_stand. . Bach characters of rock type may be cleary

: expreesed by symbol of soil'classification.-_Character of layers

mayxbe’easily”grasped by -the rough ratio between fine and coarse

‘grain rock-in each layer. ‘Hand boring and corn penetro were done

together at_some point, so rough correlation between rock name and

gc must be written for other penetro test. (Pl4)

Erosion surface (unconformity} was cleary drawn in columner sec-
tlon, SO0 - lt need some explanatlon on the observation of out crops

and borlngs. o

; Flrm surface was deflned.' If there are some. relatlon or hypothetic

relatlon with er0510nal surface or topographlc feature, please

hwrlte them

Moretdetailed description is better about the distribution and

"charactersiof_grand_water_(including'artesian.water)_because it

;h‘ﬁi;L be.neededﬁfor dewater;ng, selection of borrow area etc.

There:is'a result of calculation on slope stability. It needs to

',write,the propriety oﬁ,faélure_factor (g.C etc.) used on calcula-

‘;tion¢in;oeee of such kind of report. (Pl7).

- In such-sandy‘foundation, piping phenomenon is apt to occur. As

the borlng data at weir smte show that the bed rock 1s N > 60,

10 6 cm/sec, there may be no problem. But river bed as the
-3

4f3'foundatlon of dyke show that, DH 7 is (N = 25, K 10 ~, p1 15~ ?4,

-2

';"sp-CL) and DH 8 (N =13, x =10 %, eI -, sp) by the depth of

Co-29=



{2}

1.

4 - 5 m. Such point must be pointed out.for design.
Was not the study of borrow ;equire§ in_this';epo:t?

It is desmrable to write the reason why this 51te was selected and_-

the other alternatives were rejected

About the method of survey

To know the characters of soil as foundatlon, undlstrubed sample
are necessary. On such sxte, the trench may be useful for sampl-

ing and observatlon of geologlcal feature.

In drilling columner_section, what is the meaning of before and
after in item of ground water? Which is“considered to real
G.W.L.? Please explain progress, exieting material, missing of %

loss.

Couldn’t get undlsturbed samples even in case of N > 60, what kind
of method the dry boring is? '
why DH10.DH1l are added? ' In this case, could get u_r}dis_tutb

samples or not?

Piease teach me, the_scaffoldings'of‘DH7.DH8 in water.

The depth of hand boring are 8 - 10 m-and sugar can penetrate by

the hardness of qc = 50 kg/cm2 or so. 'Undisturb sample can.get

easily? Teach me.

About disturbed sample (D.H. sample), such test items areiheceesary
or not? {Att. 13) ' '

It must be shcwn_eleary_whether_natﬁral condition sample‘ (as

foundation) or consolidated state-Saméle'(as:materiai):*”(ett.:l4)

Please teach us the analy515 method of compressxon flgure
(Att. 18-22) ' B ' e
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'(3)  About ‘the attached figure
1. The 1egend is not enough (e.g. DH;_S etc.). The out ward form of
-structure'mﬁst be laid out in each plan and section. It's better

to write Ground water level and permeability coefficient in

section. (Att. 1-9)
2; It.is_eaSily uhdétstahdable if the soil type'of sample is put in
_the description. The elevation of H.B. is missing. (Att. 10-11)

3. DiéCriﬁiﬁation”whéther:natﬁfalrSample or nbt_musf be shown.
(Att. 13-14)
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A SUGGESTION AFTER READING THE GEOLOGIC AND SOIL. MECHANIC FINAL_
-REPORT OF BATANG ULEH DYKE (C V. ISUDA, DEC 1978 )

Feb. 1, 1979

About the permeability

Though the calculation of seepage is needed to estlmate the
dewatering, its rough estlmatlon is 90551ble from the data of excava— :

tion of weir foundatlon.

In this case, coefficient of permeability (K) is hecessary to -
design the blanket as a countermeasure for piping.  For this purpose,

total K ofhpervious iayer is required. It is not adequate to know the

_partial layer's K only (besides, the values of K got from tests are

unthinkable when they are correlated to graln size dlstrlbutlon

described in boring section).

At present stage, proposed 1ength of blanket may be acceptable,
assuming that the perv1ous layers are something like. gravel bearlng

sand or sand bearxng gravel.

In the report, the adoptatlon of groutlng was recommended but

blanketing may be easier than groutlng.

Advice 1. ~From the core of borlng,.lt 1s usually dlfflcult to know the
condltlon of river dEPOSLt to consrst of coarse graln
particle. Thin wall sampler is only adoptable- for weak
clay. As K may 50met1mes be reflectxon of character of sand
and gravel layer, lt is to be de51rab1e to make efforts to

get K from rellable test

Advice 2, The confirmation of'depthfof granite gase (impervious s
boundary) is not always easy because it often falls to take

a huge boulder for a base rock. o
Advice 3. as there are some geﬁeral'forms as civil engineering data,
. the style of descrlptlon of borlng columner sectlon should
be- follow - them. ' e
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About the dam body material .

The sorl samples taken for SOll mechanic tests may be approval as
the materlal of dam body, however, thelr sampling positions are always

at the depth of 3m from ground surface.

The h11151de slope was formed belng subjected to the 1nfluence of
weatherlng from granzte. Therefore the weatherlng degree " (soil composi-

tlon) lS altered consrderably and soil becomes coarser and coarser

accordlng as th depth increase. Such status is clearly shown in Boring.

III.

'rhen,_excavation plan and quality. control must be considered
previously to get homogeneouszmaterlal.
Advice”l.__Nece551ty to conflrm the compactlon effect by £illing

,_(rolllng) test at flrst hand.

Advice;ZL _Nece531ty o take care of optlmum morsture content as it is
' very low. (there is no descrlptlon about site moisture

'”content).

_Advice'd;_ About the 5011 classxflcatlon in the report, it is better to

' use Unlfled 5011 cla551flcat10n rather than Casagrande s

'-claSSLflcatlon..

JAbout'the'blanketamaterial

The borrow plt for blanket materlal is now assxgned to the excava-

_tlon waste of upstream of welr (rlverdeposrt}, ‘but its quality is not

' assured yet and supposed not to be satlsfactory. The examination is

requlred.f Be51des, there ls no way to haul the material under the

jpresent progre551ve schedule.~

¢About the slope protectlon _“f

_ As the dam materlal is rather coarse,’ so the qully erosion (hollow
water coruse) 1s apt to occur by raln on the slope surface. Gabmonade

or: rlprapplng is- scheduled for upstream slope but some protectlon

:'(drainage and soddlng etc. ) 1s necessary as soon as p0551b1e after fill-

-ing for down stream slope too.

. ‘_i.__..733‘ o



EXTRACT FROM "REPORT  ON DISCUSSION AND FIELD SURVEY FOR BATANG:L““&
. ULEH CLOSING DYKE IN. JAMBI PROVINCE DEC. 1978" -

The following personels partlclpated 1n our fleld survey and made a

discussion w1th us at the Job-smte on November 28th.

Mr, Blstok, o .Sub-cﬁief‘ofHWaterSResoorcesf.SrﬁPcJamoi;el
Ixr. Insﬁan D;S, | Constreotion Service II; blTGASI:

Mr, Sukandar, = Director of C.V. ISUDA. |

Mr. Sarjvno, E Chief Designer,.C{V;SISﬁDA.f

Mzx. Wang Suwandi, = C.VA,A. Bun Sendi.

Summary of dlecussmon and technlcal comments ‘on Batang Uleh Clos;ng

Dike

3.1 General

The project is 1ocated in the western part of Jambl Prov1nce on

the border of South Sumatera PrOV1nce (See Flg. l)

Irrlgatlon area ConSlstS of 1, 57l ha (Q 1 646 cu. m/sec) in the
right side and 250 ha (Q = 0.298 cu. m/sec) in left slde totallngAto
approximate 1,800 ha. ' ' '

_A diversion welr has berng constructed by Coupere Method 51nce
Aprll 1978 on the Batang Uleh whlch is one’ of the trlbutarles of Batang

Hari.

AS of the end of November 1978, maln crest downstream ‘apron- and

most part of retaining walls in the both sides’ have been completed.

Construction at present concentrates to- brldge, remalnlng part of :

walls and backfill behlnd the rlght side retalnlng wall.

The diversion weir and 1ts related masonry works will be"

completed before long.
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A closing dike on. the roglnal river shall be constructed so as to
swltch the rlverflow to’ the excavated diversion canal and the intake

facillties.,f

C V. ISUDA, a consultlng englneer ‘Bandung, has prepared the

Report but design is Stlll preliminary stage.

C. V. ISUDA has also undertaken the geologlcal survey and soil

mechanical investlgatlon, studles of which will be soon finished.

The general layout of Batang Uleh diversion fa0111ty is shown in

'_Flgs. 1 and 2.

Geology at closing dlke 51te

(1) The dlver51on facillty for Batang Uleh irrigation project is
"*located on the Batang Uleh about 6 km upstream from the confluence

'of the Batang Tebo.

'p The prOJect szte 1s embraced by hill zone which is in approximate
"EL 100 - EL 150 m._
=.'The geology of_foundation in thepproject site'is.supposedly _
consisted from“granit intruded in Jura Era, which differs from

‘ _the geologlcal maps prepared in 1919 and in 1975.

_In the downstream area in where maln canals wxll be contemplated

there are found tertiary hills.,

(2) . The granit foundation in the project site is fairly weathered as
' 'ahown at the excavated place in the south of weir. The boring
‘test conducted on the north hill side at EL 89.73 m, shows the

'folldWing geological'stratum.

| 'Gronnd surface - 6.70m i |  silty or sandy clay
-670m-'16:0m L . Silty sand
':¢16 Om=- 21.5 m o :hV_ = o Weathered gravel layer
‘Deaper than 21 5 m._ ‘: . | Fresh granlt

,_Thus, he upper part whlch 15 of clay will be maln materlal of

;_Eembankment._ The 1ower 1t becomes to, the more sandy becomes the

'materlal.
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{3) The deposit placed in the river-bed_WaS_QOnﬁi:mEd_bY}tWQ {2y
borings made at the abutment of closing dike on flood terrace (El -

71.6 m and-EL 72.0 m), results of which are ‘as follows.

Top soil 7 _ o . Humus 1ayer ;”ﬂ
Top soil - 2.5 m o ' 'Sllty flne sand _

°Y  Top so0il -. 2.9 m | o Sandy or silty clay
2.5/2.9'-\16.25 m o ) Sand layer lncludlng gravel
at 10.25 m or 10.50 _ "~ Fresh granlt o o

(4) Dutch cone penetro tests in the river bed revealed that bearlng
capacity at 1 - 2 m in depth was more than 200 kg/cmz, show1ng
that the layer consists of sand and gravel one. The boundary of
stratum has been chviously conf;rmed by electrlc exploratlon made

in 1972.

Generally speaklng, it is dlfflcult to collect samples from those

unconsolidated deposmts.

only way to confirm the_foundatioaugeology thereof is to observe

the excavated place of weir from the geological views.

(5) With regard to ground water‘table; it is.almost Same at the river
water level at the bottom of valley ang becomes a llttle bit

hlgher toward hill side.

(6)- Permeability coefficient was estimated by recovery method to be

1.7 - 6.4 x 10-3 cm/sec for the 1ayer from 4 4 m to 5 7 m.

According to the bearing 1nvestlgat10n at the fleld survey, there
‘was found about lOO_llt/sec of pumped up water on the occa510n of
excavating the weir foundation. The fact could suggest us ‘that

permeablllty coefficient would be 10 =l 10-3 cm/sec,

Embankment material-

The volume requlred for embankment was: estlmated approx1mate 60

thousand cu.m based on the draft deSLgn in the Report

Slnce the proposed de51gn w111 be mldlfled to decrease the crest
w1dth and to addltlonally install’ a blanket in’ the 1mmed1ate upstream of

dike, embankment volume will accordlngly change.
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3.4

’In7general;'quantity of required material in borrow areas will be
two or sometimes three times as much as embankment volume. Available

volume from the proposed ‘borrow areas on the left and right sides is

lregarded to be enough in quantity accordlng to the ISUDA lnvestigatlon.

K The fleld survey revealed that excavated materials from the diver-
sion canal of the upstream and the downstream are judged to be not
suitable for- embanking because these are almost‘sand including gravels,
For our reference, the following figures, which will be late on revised,

are used_at the‘draft design stage.’

Optimum water content" ' L ngt =21 %

‘Max. dry density '_1 :... ry = 1.6 ton/cu.m
internal_friotion engle o e =17°

" Cohesion o o ¢ = 2 ton/sq.m

| Permeability | e _ ' x =‘10‘5 cm/sec{

”On the other hand, materlals in the borrow areas on both sides
are of weathered granlte and belongs to CL as a whole. For reference

5011 mechanical’ characterlstlos descrlbed in ISUDA report are as follows.

rn . =1.93 o =34.8°

zg =16 . C =0.16 Kg/sq.cm.
Wopt =21 %  WL=52%

W, =25% IP = 32

. The materlals of the borrow areas are judged to be available for

embankment.

,Seepage"and creep length -

As stated’in the'previous section,'the'foundation geology is con-

.Slsted of " permeable 1ayer and an estlmated permeability coeff1c1ent is

' 'h10‘3 cm/sec.

Seepage quantity through the sald permeable layer was estimated
3. 2 llt/sec per 110 m..n_ '

In case of Tougo regulatlon dam Japan, whlch has a 150 m long and

l 7 m thick (max) blanket in the upstream side seepage quantlty was
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3.5

;estlmated 8.9 cu. m/m day (app. 10 11t/sec per 100 m) . through 9m. deep

pervious foundation. Seepage guantity of. 3.2 11t/sec is not seemed S0 .
serious problem.. ' L

' However; it is necessary to check”hydréulic’gradiént“of creep ‘length
agalnst piping action, for example, by. the way advocated by Bligh as

follows.

Critical Creep Ratio

c. .’
c s W
Fine sand s
Coarse sand . - o 12 5
Mixture of sand & gravel - ' 9 o '_-i' -
Coarse gravel incl. cobble o 4-87 3"
Where: C_ _ fg., Cy = Eg
o h h
L, = {(horizontal creep length) + (vertical;creep-lehgth)
Lw = %;(horizontal créep‘lehgth)'+'(vefﬁical C£eep leﬁgth)
h = hydraulic head

Ih case of'c and C_ based on the pfeliminary design in the Report,
-those are calculated as follows wh:.ch are 1nsuff1c1ent for the assumed

critical creep ratlos of 10 for Cq and 5 for Cu

- 1:'c .]_ :

Comf tmm Gzt@-e<c
L -

Ew=h_w. =-._l.__ (2.}.8):3((:‘

12.4 3 W

-In-order to increase creep 1ength and in’order: to be- satisfactbry
against the crmtlcal creep ratio, cut-off _Work or blanket work are con-
celvable. As a-result of discussion, lnstallatlon of blanket was Judged
to be reasonable for Batang Uleh Project in addltion to shallow cut-off

work which does not reach to the imperv1ous 1ayer."

Design'of Blanket

A theoretlcal solutlon glven by BENNET and a practical formula are

: shown in Flg. 3-(1) and (3} (2}
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'orrginal estimation (3.2 lit/sec per 100 m).

Blanket 1ength ls in general several times as long as water depth.

The 1ength of blanket and seepage quantity for Batang Uleh clos-

_ 1ng dlke are derlved as follows based on a practical formula.

Length of blanket . B ' X = 50 m

- Seepage qQuantity ... . . q 0.7 1lit/sec per 100 m

Ce and C, after a 50'm long blanket is 12 and 4.5 respectively,

both of wh;ch,can nearly be satlsfactory for the critical value.

-Seepage quantity is also decreased to approximately 20% of the

Wlth regard to thickness of blanket, it is generally about 1/10

of water pressure or 1 - 3 nm.

‘The contact:part to dam embankment is preferably thicker than

other -parts. and then it gradually decreases toward the upstream.

Material blanket is almost as same as impervious one for embank-

ment. .

‘At the dlscu551on, it is reported that the upstream of diverxsion

"welr is covered by deposrt olay, whlch is ‘deemed a natural 1mpermeable

3.6

blanket.

DeSLgn of clos;ng dlke

The des;gn of clos;ng dlke proposed in the Report is still in a

~prellm1nary study stage. For further study, we discussed on and agreed

to. study on the following major items.

-_”l) To lnstall a berm (b # 3 m) on the upstream slope

S 2y To decrease'the'crest'width in accordance with the width (3.5 m)

'of bridge

“3f'7To 1nstall rip-rap or gablon for protecting the upstream slope
.45' To place a horizontal draln and toe draln in the downstream side

‘5) - To use fllter materlals in the transitlon parts between pervious

_and impervmous ones
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3.7

6) To revxew stablllty analysls after 5011 characterlstics are con-'

flrmed by soil mechanic tests.

In thls case slope is 1 : 3 for the upstream and 1 :'2;5 fof'the_

downstream respeetlvely.

7) To install a blanket in the immediate upstream*df‘cloSing'aike as
well as a shallow cut-off proposed in the,Report:u_=.l h

8) To'prepare a”geologieal'cross section at the closing dike site.

9) To use'flexible'and'non;seepage materials for the conducting canal
on the downstream slope. A . o

For example, pudel, reinforced concrete flume, and concrete or metal'
pipes etc. '
'Based'ﬁpon studies or discussion stated in the previousfsectione,.
a basic design of embankmeht, ie., stanaard'croszsection“and'plan.of_
the closing dike is proposed in Fig. 4, =
Total embankmeht volume is tentatively estimated approximete_so
thousand cu. m including blanket based upon Fig. 4, the: plan of which

is too small to precisely estimate volume required for the closing dike.

Settlement of embankment

The settlement of embankment itself was estimated about 23.9 em-

based on the analytical way in the Report.."

Actual settlement of several ten dams recorded in USA is shown in
Fig. 5, which shows settlement'ratio”dependS'on-dam type or compacting

condition and it is more or less. 1 % of dam height.

Tougo dam and Saburi dam in Japan showshthe settlement ratio against

dam height is 3.1 % and 4.8 % respectively}

Consequently, the camber of 50 cm{.in,the_Reporﬁ..Which will meet
4 or 5 % of dam height, is judged_to be reasonable.:

Soil bearinq capacity

- Accordlng to the probe test (Dutch one ?), the bearing capaclty of

fine sandy gravel layer is more or. less 200 kg/sq. cm. It is strong-.

'._;”hot;




enough for. the increased stress due to embankment., which is derlved by

Asterberg s Theory as shown is the Report.
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_ HOW TO WRITE A GEOLOGICAL AND SOIL MECHANIC'S REPORT

-Nov. 18, 1978
K. Uno

- Using the report of”Batang_Uleh.asfa material for discussion

'aAbout the appended figures

.Fig. 1 The location'of construction site is not indicated precisely.

Fig. .l is required to connect to Fig. 3. _ .

Fig. 2 Legendl(explahatory notes) is not shown. A part of T.P., S.U.
_are. not seen, the E.L. (meters above sea level} of each test
p01nt must be able to read. Why are there difference between

‘Flg. 2 and Flg; 4 about topography aﬁd river direction.

Fig. 3 _Thls flgure should be next to Flg. 1. What is the meaning of

‘Plateau sub Barison.

'Fig. 4 This flgure should be next to Fig. 3, this must be an out crop

map and shown the morphological features (terrace, old river bed
-'etc;)jahd'wéarhéring'oohditioo. .hs the height of river cliff is
3 4.m;3the details of geological profile must be described, if
. possible.' Outlines of welr, coupur, channel and access road etc.

- are- requlred._

Fig. 5 .The location of site is not shown. Please explain me the way of
looking at. -

Fig. 6_'The:wéy'of déstriptidn is better to consider again.

Fig. 7 The E L., ground water level and sampllng position are not writ-

ten. The relatlon of present river deposit and geological mean-

ing of humus or coral must be explained in the text.

ﬁigrné This one should be next to Flg. 2._.It'is desirable to use the

"1 : 500 or l 000 scale S map together with Fig. 2 and draw the
outllnes ‘of welr, dyke and excavatlon llne, if 90551ble. it is
“also better to take the same scale on vertlcal_and.horlzontal'

direction. i =

Fig. 9. Lack of E.L.,jgroundwater level and sampling. position.
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Eig. 10

Fig. 11

Fig. 12

Fig. 13

Fig. 17

The way ofsdiscriptlon

‘Phere ls the.CC (compreseioh'indexl'osed_forfé.

Why were.the 50u and the Su.adopted as the standard of grain
‘gize classification ? (see text Page 17) . '
-lf then'is porosity, it should be_expressed;by B

Should be next to Fig. 8, c1a551fy followxng dam geology and

constructlon materlal, soll symbol.

About the text

Needless- descrlptlon about the Permo-Carbon stratlgraphy
Explanatlon of acceleratlon and probab111ty of earthquake
Needless descrlptzon about tertlary

leference between sxte geology and dam geology _
Classification of dam geology - flood deposlt 1oose flne sand
and river bed depOSlt (by 4.8 m
K 1n depth} -

Permeablllty test 1nd1catlon of E L., de51rable to measure at

each rock facies

Indication of groundwater 1eve1 by E L., necessary for dewaterlng
with permeability, fluctuation between dry-and -wet: season, rela—

tion to river water level

Construction material, thlckness, area, proved , reserve, graln
51ze, ‘occurence, 1ocat10n, topography, haullng dlstance and

condltlon.

Constltuent rocks must be connected to cla551f1catlon of dam :'

geology

List of penetration test, only show the depth of test, it's mean-

less if the. re51stant values are not correlate to class;floatlon

of dam geology

¥ agaen,

- Test pit.of 7m, thefgeological meaning of humus and | coral bearihg

 layers and their relatlon to river bed deposxt

Page 3
p. 4
P. 5
P. 7
P. 8
P. 9
P. 9
P. 10
P. 13
P. 14
P. 16

Meanlng of Es, gm. and ¢u ;Q;:-.@;{:f; T f«.lkgf
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Page 17° List of soil test, no meaning of average value without geological
' .- classification
.p,j; 23;-3~zonésistruéture,'ﬁsﬁallyfcompaction'of'QO'%_is in allowable

“oerange

:Borihg”éolumher'sectibﬁir“Follow to standard'specification, fresh granit
R R T " may Bé-ﬁicked'up as cyiindér shape core..
Sbﬁiée; '_:: i": o "PiéaSe_gkplq1n'the source of next items.
T o '.‘“ﬁrawdéﬁﬁ.stability Chaftﬁbf-Morgehstein method
{P. 20), use the gc of 60% in case of direct
IISHafe test (Design P. 5), calculation of soil
.. stress (Design table 3) and settlement (Design
“.table 4). |



EXTRACT FRCM "DESIGN OF TLOGO.DAM" (INTERIM REPORT)'SEP. 1978 ..

Geological feature and nature of seoil 7__'

Regardlng to the reports of subject above mentloned, there are Technical
investigation report (1975). and- Laporan penyelidikan: geologi teknik-and
mekanika tanah (1976). But Laporan penyelidikan geoloqi . teknik (1978) is
not yet completed, therefore this paragraph is only briefed for readers

of this interim report as their background knowledge.

Topographic condition

The damsite is situated in the hilly district, about 20 km south of
Rembang, Central Jawa, which is geologically called to North Rembang
anticlinorium area. Including the catchment area, the height of reser-
voir is betWeén 100 and 300 m above the sea level.  And the basin expected
to be reservoir is narrow and stretched'to.EW direction and it lies bet-

ween the ridges of 2 lines, which have relative héight.of 100 - 200 m.

The basin is composed of relativelly soft rocks like shale and sand
stone, and the ridges are consisted of relatively hard rocks like cal-
carious rocks. _The'déstribution of rooksfis reflected on the topography

of this area.

Kali Gude run from east and Kali Tlogo run.from west join Kali Besek,
which flows northwards through the northernaridges. The valley shows

narrow and steep slope of 300 gradient.

The proposed damsites are situated on the entry to the valley (=
alternative I) and on downstream about 100 m from the former (= alter-

native II}.

Geological condition

The geologlcal components of thls area are sedlmentary rocks such as
skale, sand stone, calcareous rocks (karren limastone, kalkarenlt cal-
careous sand stone) which were sedlmented durlng miocene (about lO million
years ago) and the ‘area 1is w1dely covered w1th mantle dep051ts suoh as-

weathered rocks or r;ver deposxts._

. 46 -




8 m in depth.

The strata generally shows the strike of EW and the dip of 25 - 35°

At the- aitétﬁativé“z site; the mantle deposit such as elayey sand,
sandy 511t ete. is developed by 3 - 5 m in depth and base rock is loose

sand stone.

Therefore, the volume of excavatlon will be larger and the bearlng

capac1ty of foundatlon has to be examlned strlctly. The requxred dam

volume 15 perhaps larger than the alternatlve II. Besides, according to

the plan of alternatlve I,_the excavation for spillway is required about

at the‘a1ternative II site, weathered rocks or'river.deposit is -
rather thin. The oonstituent rocks are kalkarenit, calcareous sand stone.
A fault across_the dam axis is estimated but the details are now in-
vestigating. _

The'iayers incline to downstream. The N-value by standard penetra-

tion test are, mostly more than 50 for sand stone bearing shale and some-

_ time 18 - 30; mostly more than 50 for calcareous sand stone or kalkarenit.
“The coefflcient of permeablllty are, mostly 10 -4 _ -10 ? cm/sec for sand

stone alternatlng_shale,_10f4_- 10_§.cm/sec for calcareous and stone;

almost 1074 cm/seoffor kalkarenit and partly 10~2 cm/sec.

Construction material .

The banking'samples taken from hillsides near damsite are high
plastieity‘inorganio clay and CII according to unified soil classifica-
tion. ' ' '

Though maxlmum dryden51ty is thought to be 1.5 t/m and optimum

water content ratio to be 23%, it . doesn't to su1t as dam material. From

these data’ of soil mechanlc test the result of Stablllty analy51s for

homogeneous earth dam suggests the section which has the upperstream

_ slope of 1 ﬁ 3 ‘and’ the downstream slope of 1 2.5

L As for the quallty and guantity, the. survey of thls soil, coarse-

graln materlal or rock materlal is not completed yet.
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5.

Reservolr basin

In this basin, we can f1nd four sprlngs and . the v11lager use them as
their domestic water. These springs all.oocur in: oelcarlous;rockeland
are situated above the height of 120 m'except'one. It meehe the leekege.
through the reservoir wall mlght be negllglble (1n thls connectlon, the .
hight water 1evel of reservoir is. lamost 120 m). Though lt is con51dered
the base rocks and their mantle deposxts act ag natural blanket near the
damsxte, further examination will be requlred ' N

Several land slides are found in the basin ahd they ept_tohoccorfonf
the soft alternation of shale and sand stone inclined to north.. They_are
required to consider regarding to the accumulation of sediment ih_reser—

volir.

Suggestlon for geologlc 5011 mechanic survey hereafter

1) Geologlcal problem for dam site

a. 1st alternatlve_SLte

a-l1 According to the result of seismic exploration, the existence . -
of fault (provablyhto;form'leakagefroute):is”estimated at-the

left side a little apart from planning dam_body.

So its necessary to check the feature of this fault. It might
be connected to the -leakage between 20 - 25 m'depth inLBoring":
No. 3
a~2 Is it possible to know the reason why N - values in Boring No. 6
are low (N = 18 - 30) compared with other borings on same dam
' axis e ‘
b. 2nd alternative site

b-1 The fault of left bank, estlmated by selsmlc exploratlon, seems
to be assured in Boring No. 10. But 1ts detalled scope 1s not

clear yet,

b=2 Another estimated fault cr0551ng the dam axls obllquely, was not
examined yet, desplte suggestlons ‘on report of '76 and '78 " To
 consider the treatment, the fault must be made clear by detalled

outcrop survey and borlngs.
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2)'-'

3)

4)

agaln.

_c. Comparison between lst and 2nd alternative site has to be judged

on the better condition: for execution (e.g. dam volume, founda-

tion treatment ete. )

Constructlon materlal

aﬁ. For fill ﬁaterials, soils on hill in reservoir area were tested.
4Though the ﬁaximum dry density cf'soils is expected to be 1.5,
_50115 are under CH group by unlfled soil classification. General-
'1y speaklng, they are hlght plastlc clay, impervious, rather low

. as to. stearlng strength, con51derably difficult to execution and

- concrete case example are few.

b, It is said that quartz sand stones dlstrlbute widly in the neigh-

' "bourhood, so it might be expected to use them as the £ill mate-
rials. Such suggestion was already written in '76 of engineers
on soil:mechanice and geologiest. The soil volume is usually

'.required,to=prepare.2-times_of design volume.

c. Examination about rock or filter materials has not been finished

'yet, for thelr ComPIESSlOn strength, grain:size dlstrlbutlon,

.locatlcn of plt and volume etc.

Fcundatlon treatment

Treatments by mean of blanket or groutlng have to be examlned

'Ccmment

- At thls pOLHt cf time, it is troublesome to evaluate the result

of bcrlngs and: other surveys without detalled outcrcp geological map
'by.scale 1z 500 (at least 1:1,000). And it was desirable to be

_ carrled out to look for the dam materials roughly at more wide rang-

1'1ng area on ealler stage.
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3.

EXTRACT FROM "SURVEY ' REPORT ON' SELUMA PROJECT & ‘AIR: -
LAIS PROJECT, JUNE 1978" - ' :

Technical report on seluma project

3.1 Progress of construction works

- The total amount of excavation of spillway is estimated to be ap-
proximate 1,060 thousand cu.m and approkimateiBTO thousand cu.m exéx
cavation out of these has been so far completéd. ‘Afésﬁown in Fig.-z,‘
excavation of spillway in the downstréaﬁ'ofxﬁhe first}cresp‘has been
completed nearly at the designed cross section. Hin,the upstream of
the first crest, spillway has been remained temporafily_exqavaﬁed

excepting about 50 m along Seluma river.

With regard to masonry concrete work, almost part of the second _
stilling basin (EL 10.5 m) has beehrcompleted."The:workiup‘to EL 19 m
has been finished at the right bank sidg'qf thé)first stilling basin '
and the second crest, and it continues to_pléce masonry. concrete there,
The total masonry concrete is estimated‘to be-appro;imatev7Q,O00 cu.m
including retainihg walls and intake-structure,- Out of them abodt_ﬂ

8,000 cu.m has been so far placed.

In the fiscal year 1978/79, masonry concrete of-approximate_lG,OOO.
cu.m is scheduled to place for the two crests excepting the surface '

pavement works. (See Fig. 2)

Geologlcal consxderatlon on foundatlon of dlver51on weir and treatment

of crack

Accordlng to the visual observatlon ‘at the’ excavatlng jObSlte, the

strata at the splllway consist of the f0110w1ng ‘three layers.
- Ciay and/or silt in the upper layer (red), 2-5 m'thick'

- Sand and gravel containing cobble stones in the mlddle 1ayer (red),
3-10 m thick :

- Sand stonelin_the foundation

{ash-dolored)" 2 below,EL‘BOQSS m
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_ The foundation is sand stone on which weir, retaining walls and
other structures will be constructed. The bearing stress and per-
meablllty are Judged satlsfactory enough for the foundatlons of

structures.

' With regard to crack or fault, it is reported that craks of
2 -3 cm in w1dth occurred on the excavated surface cn the 2nd

crest and the west srde retalnlng wall of lst stllllng basin by the
earthquake on November 9, 1977 and these cracks were not affected by
'Gthe thce earthquakes ln February 1978, Accordlng to the survey, these
-cracks are regarded as a same continous fault. The strike of fault
'plane (1e. the dlrectlon of line that the fault plane 1ntersects the

horlzontal plane) is almost N 35° W, and the dip (1e, the angle between
:'the fault plane and the horzzontal plane) . is almost 45° to EN direction.
The width of opening of faultcaused by the earthquake last year are
._ o - 5 cm but 1 - 2 cm on an average. There are no srgn of displace-

ment toward horlzontal or vertrcal dlrectlon.

Generally speaklng, the fault plane is not a perfect geometrlc
plane ‘but a fracture face 51m111ar to a plane as a whole, therefore
.strlke and dlp changes partlally and the contlnulty is only under the

.technlcal assumptlon as far as the extentlon can not be confirmed.

_ The fault crosses obllquely the excavated step near the rlght
abutment of 2nd crest and ls supposed to extend to NW dlrectlon and
exposes on the excavated west retalnlng wall. Furthermore, it will
- axtend to NW and is supposed to appear in the intake canal route.

{See Flgs. '3 & 4)

Judglng from such situatlon, it may be 90551ble for treatment to
use ordlnal way whlch has been ‘applied for the fault treatment of dam
foundatlon. That 1s, concrete plug and groutlng are usually adopted
for the fault 1arger than several ten cm in w1dth._ For small fault as
”found in thls case, 1t 1s usually to remove the fractured or soften
zone in the both sldes of crack and to place wedge of mortar: or con-

_‘crete as deep as p0551b1e. (See Flg. 5)

- The treatment ~above- sald is to strengthen shearlng resistance and
to regulate seepage for; fractured zone._ Therefore, no con51derat10n

“15 placed on v1bratlon of huge rlgld masses or the growth of great
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acterlstics are not necessarlly excellent.

" cracks caused by displacement of big earthQuake

Then lt ‘may be better to take some countermeasure, but selsmac
design is not always clear on: such problem._ For example as proposed

at the meeting, lt may be some-what effectlve to support structure by

'1nsta111ng relnforced concrete beam (s) but it may be not economlcal

It may be rather adv1sable to repalr the breakdown of 2nd crest
or lntake canal if it occurs by blg earthquake, whlch seems low 1n '
probablllty. In addltlon the base rock 1s sand stone, whlch belongs
to soft rock and N-value of standard penetratlon test 1s more than
70. So settlement as on soft ground or llquldatlon as on loose sandy
ground will not occur. In order to protect further weatherlng and
eresion of the flssured surface, it is necessary to remove 1nadequate

foundatlon and to promptly cover w1th concrete.

Available material for embankment‘of closure dam'_
A closure dam is necessary to’ be bUIlt for c1051ng seluma river.
The - helght of dam is estimated approxlmately 25 m. Type of the closure

dam depends on available embankment materrals whlch can be economlcally.

found at and/or i- the v1c1n1ty of the Job-srte.'. iz

In general, embankment materlals con51st1ng of clay or silt, whlch

are rather 1mperv1ous, are found 1n the v1c1n1ty of the 30b—srte.¢ ;.

'However, large amount of material. sultable for pervrous materlal
to be used for rockflll dam can. not be found exceptlng sands and gravel
deposits on the river bed. Consequently, the followxng materlals ‘can

not help being used for embanklng the closure dam eventhough the char—-

{1) Excavated materials‘from spillway’

As mentloned hefore, the excavated materlal from splllway )

consists of the follow1ng ones.
- Clay and srlt
~.Sand and,grayel_containing_cobble‘stonesV

.. ©~ Sand stone which has been broken'into_coarse?grain***:”




Accordlng to the s0il mechanical classification for 25 samples,

the follow1ng results are reported. o

.*:-ClaSSLfication'i—“ o | sample i
. 8M or Sec (?) 7
M EN

CH or MH 5.
oL 1

E The above cla551flcat10n in. general shows the following char-

acterlstlcs"

Containing ratio of clay and silt is rather high

Materialsiis:ratherwimpermeable

- Shearlng stress is rather small, etc.

Consequently materlals belong to mlddle or low ranklng in adequency

for embankment

Besmdes, the typlcal 5011 mechanlc characters are reported as

follows._-
f'Cohesion (c kg/sq cm) o o.18 - 0.6 (0.4)
'z‘Angle of internal frlctlon (2°) 42 =~ 81 (53)
dNatural molsture content (W, %) 32 -.48_ {43.3)
_;Optlmum m01sture content (W opt %) 20 - 38 (29)
4_4Max._dry‘dens;ty:(rdopt_gr/cu.cm) _ __-13 - 15 (143)

' *): Flgures 1n the parenthe51s are the average values for

each 1tem. _

In order to 1mprove gradatlon and other characterlstlcs, 1t is
: suggested to mlx or to use rather coarse materlals, for which sieve.
'analysis, compactlon and permeablllty test etc. w111 be required as

'.well as’ comflrmatlon of avallable quantlty._

f The materlals so far excavated from splllway is approximate 670
thousand cu m and most of them have been placed in the orlglnal ground_'

. ‘located in the left 51de of splllway. (See Flgs. 6 & 7)
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The materials which has been placed on.the dam axis . will have to

be removed at the beginning of embankment Works.

It is important to place or to stock'excavated_material by its
property at places where no obstruction is worriédeor_construction;,
works.

(2) Terrace depOSlts at the left bank of seluma river in the im-

mediately upstream of dam axis.

There are two terrace deposits.as shoWn iu.Fig. 6 at thé
left bank of Seluma river in the immediately;upstream_of~thet _
.proposeo dam axis. The soil meohanio_propettiés ofawhioh;have
being'analized at DPMAa Bandung. | a

The proflle at test pit. (TP - 4) 15 as follows accordlng

to our visual observation at the smte.

(a} Top soil (chocolate colored); from éurfaoé'tou
: _ co {001~ 0,15 m)

(b} Clay and silt (red), © (0.1 - 0.15.m), to . -
. ' ' ~ (app. 2 m)
(c) sand and gravel (fed), 7 {app. 2 m) to
: ‘ - (app. 4 m)

It is judged the materials of (b) and,(c) can be..used for
embankment materials if there are mixed-and excavated by ap-

propriate excavators.

The haullng distance is about 2.5 and/or 3 kme through the
”exlstxng road, and it will be about 1.5 km if access road 1nc1ud-

ing temporary bridge is bullt for haullng materlals

. Type of closure dam

Since a large amount of pervxous materlal or rock mater1a1 15 not3
obtainable ln the v1c1n1ty of progect area, 1t 15 dxfficult to econom—

1cally construct rockfxll type dam whlch 15 superxor 1n stablllty.

Judglng from avallable materxals descrlbed in 3 3, soﬂcalled

homogeneous type is adequate for the closure dam.‘

Taklng into con51deratlon the following-: ltems, the desxgn of

_ closure dam is required to re-study. (SEe Figs. 7 and 8)

- 54 -




-
-in this case. Free board shall be more than 1.0 m. Flood dis-

.(22.

"more f1ne partlcles rather than coarse ones, the upstream and

(3)

Wy

.}6j )

Design.flood shall be 1.2 x QlOO which is nearly equal to_Q500

.'charge during construction shall be Qg.

(Sufflx of 500 100 & 5 means the return perlod in year of each

discharge).-

Taklng lnto oon51deratlon the fact that materials contaln much

'down stream slopes shall be such mild. slopes as these are 'l :

3. 5_and_1p£ 3.0 respectlvely_based on various precedents. -

Reiativeiy’coarsermaterials than the middle part of dam shall

”befused:in the up and downstream shounlders. 'Regardless of
'}materiais, compactionIWOrk:at the job-site shall be performed
jso that maxlmum den51ty could be obtained nearly at the optimum

mo;sture content.

Toe drain at the toe of downstream slope shall be constructed

with pervious'materia;s so as to lower seepage line and to

assure stahility'offthe closure dam.
Rlp—rap shall be placed on the upstream slope.

There are found 1n the rlght bank of Seluma river at dam axis

the rlver deposxt contalnlng cobbles and gravels. Cut—off con-

N 51sted of 1mperv1ous materlal shall be installed below the center

of dam ln the sald rlver deposrt._

“The wxdth of cut—off contacting with the foundation shall be 15 m

'__which meets approxlmate 50 % of water pressure.

(7)"

(8).

-Fllter'materlals shall'be necessarlly placed at the contact parts
wath rather 1mperv1ous material and rlver deposit, toe drain and

_rlp—rap.f

In the prevzous report (our: ref. No. 7849 dated 18, April}, an

'-alternatlve dam axls was proposed.' It is judged according to the
'fleld survey that there is no. dlfference in condltlons of design

f'and constructlon etc.

As above mentmoned, mlld slopes are proposed due to the property

"uof materlals.- Therefore lt is: foreseen that embankment volume
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3.5

3.6

will be greatly increased than'original-design‘with_steep slopes.
In order to study construction method and construction'schedule,
required embanklng volume. shall be estimated after f1na1i21ng

the dam crest and assumed foundatlon surface..‘

Diversion channel to be constructed in spillway and weirs

In the light of increasing of embankment volume, embankment
capability and workable days etc, it is foreseen that'the_construction

period of closure dam my be_more'than_twq_years..

For a period during which Qg can be released thrcugh'thE'river
bed left unbanked, the dlverSLOn channel (app 100 5q. . m) 15 regarded
as a reserved splllway for- relea51ng run-off in the dry and the wet
season. However,_after_progre551ng embankment_and”reduclng the river
bed which is used for releasing'fiood, the.propcsed diversicn channei

is necessary for releasing river run-off.

In- addltlon, the dlver51on channel can be used for relea51ng the
dlscharge in dry season in the last year when the river bed left un-

banked is closed last.

On the other hands, since compietion'cf eﬁbankment will meet the
end of dry season in the 2nd year:and/or'later; water level will sud-
denly rise in the forthcoming wet season. This is not necessarily
favorable in view of safety of dam immediately'after'its'completation.
it may be necessary to occa51onally lower the water surface through

the dlverSLOn channel which lS regarded as an- emergency outlet.

Therefore, it will be also necessary “to regulate river run-off
through the diversion channel for at least a wet season after the -

completion of closure dam.

In the previous report, mild slope_fcr.the excavating the diver-
sion channel was proposed. According to this field -survey it was ..
confirmed the geology thereof is of stone where. perpendicular excava-

tion be nearly performed.

Design of retaining wall
S In theaoriginal'drawing of cross section III,:Iv;AV;and;VI_cf 

retaining-walls, cut-offs each having 4-8 m in'depth.are designed,“‘
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3.7

Most'ofrretaining walls: are constructed on or in the sand stone which
is located below-about EL 30 35 m. Bearing strength and anti-
permeabllity of the sand stone is judged satlsfactory according to

thlS fleld survey. If retalnlng walls be placed on or in the sand

. stone, SO - deep cut-off is not necessary. Therefore, it 15 required

'-for each cross sectlon to conflrm the elevatlon of sand stone founda-

t1on and to re-study whether cut-off be necessary or not. 1In addition,
in order to draln ground water behind retaining walls during and/or
after constructlon, weep holes are suggested to install at H/3 in helgh

of walls and 0 3 - 0. 5 m above normal high water lewvel spacing 5" m.

Downstream apron and rip-rap
' The diversion weir of Seluma project consists of two crests, two

stilling basins and'dissipator works (baffle piers or notched still).

' Satisfactory results have been reported for energy dissipation and

antiesoouring according to the hydraulic mode}l test made by DPMA,

However, there are many examples of diversion weir encourtering with

scouring problems' just downstream of fore-apron in Indonesia. These

'-damages-will be caused by shortage in length of fore-apron.or lack of

rip—rap.v g”‘.

Since the difference in elevation becomes 22.5 m from the lst
crest (EL 33.0 m) to the second basmn (EL 10.5 m) in Seluma Project,
rlp-rap work (such simple structure as wired mattress or cylinder etc.)

is suggested to install next to the fore-apron, even hydraulic model

. test could provide good result for scouring problem.

Mixture of embankment materials and-test embankment .

fIn case that borrow area consmsts of strata of clay, sand and
gravel and sand stone etc. as. seen in Seluma Project site, several

samples of mlxture desxgn shall be selected for flndlng adequate

L mlxture materlals to be used for embanklng after conducting soil char-

acteristlc analysxs such as gradatlon ana1y51s, permeablllty and com-

paction tests etc.

Besides, test embankment is generally performed. prior to the

actual constructlon works. .The‘test-embankment.Ls,to sound allowable
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water content, spreadlng thlckness and compactlon method etc., based

on which construction control at jcb~51te is conducted.

Iin the constructlon work of f111 dam, ccntrol of water content
and compactlng works are 1mportant based’ upon technlcal speclflcatlon
etc. It is also necessary to ‘take lnto account satlsfactory'mobillza-
tlon of equlpment so that work cycle cf excavatlng, haullng and : '
compactlng can be smoothly conducted at. job—51te._

Care cf rlver durlng constructlon and constructlon schedule

With regard to the subject matter, the ba51c three conceptlons

have been proposed in the prev1ous report.g

Explanatlon and dlscuSSLOn on these conceptlons was made as

'folloWS at the meetlng held in Bandung May 30th >

That is:

a) Sillway, diversion weir and'intakeffacilities-etc.fare constructed
by Coupure method closiné-the_both'ends of spillway regardiess*or

river run-off. 1In parallel with'them,'embankment work'is“conducted.

Masonry and embankment works are finished by ‘the beglnnlng of wet

season in the second year, flood dlscharge of whlch is switched to

the spillway. 1In this case,-rlber run-off is released only through.

the river channel which is left unbanked.

'(Haif4enciosure method)

b) Embankment work is conducted in parallel w1th masonry works for

spillway, weir and intake etc.

However, masonry work of the crest is remalned unplaced and nctched
shape so that flood in’ wet season of lst.year:can be released
through this part: including: the dlver51on channel even, if. flocd
intrude into the spillway. - Fulfxlllng of the notched part 1s§f7
conducted in the 2nd" year under.the assumption that embankment

could be completed at the same tlme.

"In this case, river run-off. during construction is repleased th-

-trough the unbariked river: bed . and ‘the splllway 1nclud1ng diversion




'.channel.u-i

"‘7(Diversion channel method)

2'c)p.nfter[completion:of:spillway,.diversion weir and intake facilities,
ie;aafterycompletely;providing function of spillway, embankment

.}startsrindependently. .

3In thls case, rlver run-off durlng construction is released through
the spillway 1nc1ud1ng the dlver51on channell and rlver bed left

unbanked.
(Spillway and Half—enclosure methodl

In the course of dlscu5510n, main problems p01nted out by the

participants were as follows.

(l);”In'case_of aj,,embankment in the 2nd year will be tight in work
schedule. The construction period depends on actual construction
capablllty and lt will take more than 2 years for construction

perlod

(2) " In case of b), masonry in the 2nd year will be tlght in its work

' schedule,:as well as embanklng as stated above.

. (3); An.alternative was proposed as'follows.

'=.- Flrst,‘splllway lncludlng dlver51on channel is constructed up

to EL 30 m, and masonry work is suspended at the said elevation,
h- Embankment of closure dam starts

- After completlon of embankment, masonry works hlgher than EL 30 m

'“d starts agaln-"“

=-Adcording to'a-rough estimation on the volume for the dam type
stated 1n 3, 4,‘1t lS foreseen that the volume will greatly increase
__than our flrst approx;matlon due to modlflcation on the elevatlon of

:_"dam crest and the both51de slopes.

Estlmatlon of dam volume is. flrst necessary for study on construc-
_tlon perlod and construotlon method modlfylng sa1d ba51c conceptlons

;1no1ud1ng an alternatives. §
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3.10 oOthers

(ll . In order to perform satisfactory cohstructioh supexvising,.the .
latest drawings which are approved by the'euthority concerned |
shall be available at their hands in the site-office. - DPUP and/or

'Directorate of Irrigatioh shall-always-pay;attention for provid-

ing the latest drawings to.the_site—office;

(2) Water level guaglng staff 1nstalled at the beglnnlng of construc~

tion .work has been left broken.

It is suggested to install it agaln for measurlng water level and
to prepare Q - H curve at the site as soon as poss-ble. The
actual recording of water level_or,dlscharge is usefelrfor.verify-
ing the existing data or the estimated data used;fo::planning or
designing and it is also useful for providing precious data for

future projects in the vicinity, even it is only for a few years,

Technical report on air'lais project

In the course of excavatlng the foundatlon of dlver510n Welr, asSmn
or 8 m thick 1ayer consxstlng of lots of big size rolllng stones hav1ng
1.5 - 2 m in dlameter has been found between clay,'sand and gravel layer
and the foundation on which the weir is‘built.‘ Excavators and manual
labours have faced to dlfflcultles for excavatlng or. removxng the sald

big size stones.

The site-office and the ccntractor is plannlng to use. blastlng but -

they are worried about damage to the structure foundatlon.“

In general, quantlty of powder or spacing of drllllng w1ll be
estimated by emplrlcal formula for large scale blastlng.' However, -such
formula are not applicable for the stratalirregularily_contained"lots '

of big size rolling:stones encounteredfin“Air Lais Projeot;

So blastlng shall be conducted one plece hy one plece by 1ncrea51ng

or decreasmng the quantlty of powder. Especxally for the stones near_

the foundation, the" quantlty of powder shall be prudently ‘selected - in

the light of actually used powder.
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Occasionally two trial tests were conducted, the one was for the
stone on the ground, another for the stone in the ground using about
0. 5 kg of powder per each plece. Satlsfactory results have been reported.
COnsequently it is suggested to start blastlng one by one based on the
said test results whlch could prov1de prevmous precedents for next

blastings.

In additlon, there are many peoples working or living at or neaxr
the job-site. P:lor to Blasting, precautions shall be necessary so

that they can take refuge from danger due to blasting.
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‘explanation on the problem were prov1ded.;_“

REPORT ON FIELD SURVEY FOR TEUPING RAYA WEIR, MAY 1978

Purpose of fleld 1nvestigatlon-_

At the request of Dlrector of Irrlgatlon, Colombo Plan Experts
N. Yamada {Design & Plannlng Service Dlrectorate of Irrlgatlon, ;
Bandung) and Dr. X. Uno (De51gn & Plannlng Servace D1rectorate of
Irrlgatlon, Bandung) made the fJ.eld :mvestlgat:l.on for Teup;l.n Raya
weir accompanied by Mr. Hasan Basrl B. I E. (Jakarta) and Ir. Santgo:o

(Bandung)

. The purpose of field 1nvestlgatlon ls to observe the present
condition of the settlement of the sald welr and to study on: how to:

1

cope W1th the situvation.

Schedule'of'field investigation

The schedule of Field Investlgatlon was as’ follows.
At Banda Aceh, Ir. M. Thahlr (Chief of Prov1nc1al Public Works Servxce
D.I. Aceh) and Ir._Soenoto (Chief of Water Resources Dlv;sion, Prov1n~
cial Publxc Works service D.I. Aceh) made explanatxon on the 51tuatlon,=
and Ir. Ismall (Chlef of Krueng Baro PrOJect) and Ir. Sablrln (slte '

engineer Krueng Baro Project) partlcmpated ln the fleld and Technlcal ;

May 23 :  From Bandunqlto:dakaftaf"
20 . From Jakarta o Banda Aceh | o
25 - 26. | . Field.Survey BRPEE
27 - 28 - Collected theldata,Jand dlscussed onlthe ;
situation and the counterplan‘ ” ﬂ 2
29. s From Banda Aceh to Jakarta%
30 ;_ From Jakarta to Bandung .E ;u&iiu-“T:fopimti;!j
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'3, Summary

Teupin Raya ‘weir. smte is located about 20 km to the South-east
'of Sigli,_ aerah Istimewa Aceh. ' It was constructed in 1917, for
1rr1gation to the 1250 ha paddy field (100 ha in the right side, 1150
ha in: the 1eft side) “The" dlscharge of intake is 1.3 m3/sec (0.1 m3/sec

to the right Slde, l 2 m3/sec to ‘the left side). The mean rainfall is
‘as Table —l, =2 The discharge of the rlver is not SO enough to yield

'two crops a year.

Table'—i. o Mean Rainfall N .

. Station . Jan,‘Feh._Mar.jApr; May [Jun. | Jul.| Aug. Sep.|Oct. Nov._Dec. Annual

sigli 234|155 | 140 | 145 | 89| 47 | 54 | 53 | 70 |136 | 234 |279 1636
.Meureudoe 193 |-162 149'i1275 1901 62 45 | 56 | 89 |154 |203 241 1571
Lam Meulo(251 | 196 | 215 | 185 [141| 66 | 44 | 87 |139 |205 |238 | 246 2013

'WdTabieJQZ.: ' -Mean Daily Maaimum Rainfall

Station |JanJFeb.Mar.|apr.May Jun.Jul.Aug.SeP.Oct.Nov.Dec. Absolut|Max. next

Maximum|but one
Sigli - | 64 54 ,45:,48; 351221 28| 23|25(42/64{68 |- 185 175
Meureudoe( 63 | 54 | 48 | 46 { 45/ 26 23| 25136 |54 |66 78 | 253 175
Lom Meulo| 72| 66 | 60 | 45| 46| 27| 20] 30| 41 | 50| 58 65 | 185 142

“in 1920; the weir“was destroyed by the c1v1l war and in 1921, the
. prov1nc1al government presented a request to reconstruct the weir which
included the oplnion to change the location to 30 m upstream and to make
'lhlgher the water 1eve1 of the intake._ In 1923, the previous sliding
: tlmber welr was improved to- slulce gate and the water level of the in-

take was made 2 m hlgher.'m

In 1936 5 m fore apron was added and downstream revetment was ex-—
tended.\ Durlng 1936 to 1953, since the break of the fore apron was
remarkable, the farmers repalred it by fllllng the gravel into the cracks.

d fHowever, they could not stop ‘the break of the fore apron, therefore they
htconstructed two 1ines wooden stockade at 3 m and 20 m downstream from
'.4the centerllne of the welr, but at present, only several wooden pzles
7fcan be found. | |
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February 17, 1978, the gates could not be moved, the dropﬁéfqﬁater

level at upstream of the weir was remarkable and welling up the water

from the downstream of the weir was found. After the investgation,,

three holes (diameter 3 ~ 5 m, depth 4 - 5m) were found at.the river

bed of the upstream of the weir between the center-df the.piersg

In a week from February 24, 3250 sandy soil bags (total volume is

about 200 m3) were filled in the holes.

Present conditions

A.

The settlement
The result of leveling at the field is as Fig. -4 -
Assuming that the right side abutment does not settle... ..

The biggest settlement of the'piets is_aﬁoﬁﬁ 13fcm and_9ne"§f' 

- the apron is about 12 cm. The difference between ﬁhe highest point

and the lowest one is about 15 cm on the plers and about 21 cm on

the apron. All piers lean toward upstream.

Remarkable Cracks

Remarkable cracks are as Fig. =-3.

There are large cracks in the downstream'Side'of the part of.
over flow.

The crack of the lower part of the center pier is con51derab1y

large and makes around the pier. It will be deep.

It seems that there are many deep cracks on the fore apron, but
they could not be confirmed on account of water.

There are cracks around the upper structures of both gide abut-
ments, ' - ' )
Condition of under the apron

_On account of'water, we could not investigafe the condition of
under the apron. Conslderlng the volume of sandy 3011 bags whxch
were filled in the holes of upstream of the. weir, they must not

be filled under the apron. It was said ‘that some’ sandy bags ap-'.

peared downstream of the weir when they were filled into the holes,
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. therefore, considerable big holes may be under the apron.

~ Geologic and”soii mechanic condition

The strata which exposed on both side of river near weir are

‘alluvium. - The layers of silt and fine sand of 3 -~ 5 cm in thick-

ness lie one upon another alternately and form so called alteration

of straﬁa.

. the cliff of both bank.

colour, very loose and soft.

These sedimentary strata appear almost horizontally on

The strata of 3 - 4 m depth from surface are weathered, brownish

The ones under them are unweathered,

bluish gtey'dbldUr and their texture are not deteriorated. Among

these alteration of silt and sand layer, a sandy layer bearing

gravél appears.

- The brownish yellow and weathered zone near surface lacks its

stability and failures of slope cccur on both side of almost all

parts of River Teupin Raya. At the neighboring part of weir, the

failure is eminent on right bank and a spring comes out from it

slide boundary but not so much on left bank, so the layers are con-

ceivable to dip only a little toward left and doﬁnstreém.

At 1 km upstream'from the weir, a new road bridge is now con-

'struC£ihg.and the data of its foundation survey {(Dutch corn penetra-

.'tion_test);cah be-availéble.. As these alluvial sediments may be

considered to continue almost horizontally, the result of test may

be possible-to correlate to the strata of the weir site. The

estimated relation is as follows.

Depth from

Zom ‘Bearing capacity |Allowable bearing | Geological
- LOne | surface (m) | by test (kg/cmz) capacity (t/m?) correlation
1st zone|To 3 - 4 : Under 10 - Under 2 (Weathered zone}
BEE U S o : Very loose sand
S B or softy clay
2nd zone From 3 -~ 4 _- 50 - 80 . 10 (Unweathered
. |to 5 =7 ' - zone) _
S Medium hard sand
AR : o : or hard clay
3rd zone|From 5 -~ 7 10 -~ 30 5 Supposed to loose
‘ o |te1? - 22 IR o sand or medium

| (extent of-zi'

test)

-hard clay
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The lst zone and 3rd zoneﬁhaVE“chafactéfistics of-pdor_ground
or near to poor ground. -The 2nd zone can barely support ;he pier .
but has not safety bearing capacmty for it. 'As'méntidnéd later, -
the difference settlement of weir is malnly caused by piping but

also the bearing capacity can't be said to satisfactory enough.

Operation of the gates

In February, the first gate (the right side gate) could be
moved creakily. The second gate was impossible to operate and
the third and the fourth (the left side gate) gates could be op-
erated normally. But at present,'pnly the fourth gate can be

operated normally and others are impossible to operate.

5. Consideration

A'

Cause
{(a) Path of percolation
According to Bligh's.formﬁla
S » c Ah )
5 .Path of percolation

Ah: Difference of hydrostatic head between upstream and

downstream = 7.5 m
~c : Bligh's Coefficient

It is difficult to estlmate the nature of the 5011 under the '
apron but assuming that Bllgh's coeff1c1ent ‘is 7, it may be too a

small, the necessary path of percolatlon is as i-fol].cmrs.-w

7x 7.5= 52.5 m -
neverthéles, actual path.of percolation is only 24 m.
(b) Thickneés of.apron | o

_According to next formula

4 Ah - h - . . R e
P23 I : . : .

s
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:..: Thickness of apron
r : “Specific'gravity of material of apron

-_Ah:r leference of hydrostatlc head between upstream and

downstream

'S5 Path of percolation

S': Path of percolation until the said point

The necessary thickness of apron at right downstream of the

plers is as follows,

75

_.:h_=H'x96-30m
4 7.5 -3.0 _
T—.3x2.3_1 = 4.6 m

‘nevertheless, actual thickness is 1.0 m.

Consideration on the cause.

_ At flrst accordlng to shortage of the path of percclation,
-.water flowed down under the apron and spouted out from the rlght
"jdoWnstream of the apron. It will be reason why the fore apron
was added 5 m in 1936.’ Moreover, owing to shortage of the thick-
IneSSfof.apron}'uplift pressure made many cracks on the fore apron
and water spouted out ffom them. Therefore, it made the path of
percolation shorter than shorter and made the stream of water
‘easily. 'Onlaccount of this typicel piping, the soil and sand of
upstreem'and'ender'the ap;oh had'been'flowea away. .Thus, it made
~ big holes eﬁ'upetteam of the weir, and there may be holes or porous
s0il under the apron. Erobably it is the cause of settlement of

-plers.'

On the othek-haod,'considering-from that the settlement of the
piers is emall COﬁpared with the depth of holes and that the weir
| kept function for: sixty long years, it is supposed that the soil
under the pliers is consolldated by the load of the piers and has

consmderable bearlng power, therefore it is ‘hard to flow away.

However, untll February in this year the settlement of piers

was not percelvable, but now 1t can be seen with eyes.
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Tt shows that the settlement of the piers was accelerated
rapidly in this three months. It is very danqerous condition, :
therefore ;f weir 15 not repaired w1thout delay, it is feared that

the weir will be not only unavailable but fallen down in next season,

6., Countermeasure
A. Temporary repair
As mentioned above, the greater part of the settlemeﬁt'of the
piers made rapid progress in this three months, it is oelculated

as 3 cm a month. Consequently, 1t w111 be 1m90551ble to use the

weir safely in next wet season. As a matter of course, it LS neces-~

£

sary to take countermeasures:whlch can be made in four months until

the beginning of the next wet season.
{a). Design of apron
{1) Path of percolation

The condition of the soil. under the apron is not con-
‘firmed, but consmderlng from that this countermeasure is
temporary and that the weir has kept function for sxxty long vy
years, in spite of fear too smell for permaqent coostructxon,

assume Bligh's coefficient 7.
s=7'%7.,5=52.55%53m
vertical path of'percolation is 8 m;r 2'- 2 m =514 m
Therefore the level path of percoletron is,

53m—14m=39'm

(2)  Length of fore apron

According to.Bligh's formula
0.6 cvh

06x7\/75~12m-15m'

1

]

=.70 -



o A3) Thiékness,of;fore apron

h £-§§_ s
' ;_%55 x 42 = 5.94
T-3 YR
= %?}_%{2—54%425 =1.6mn

(4) ';éngth_of protectién'of downéﬁreaﬁ hed N
.Accordihg_to.Bligh's formula
if = 0.67 cVhh.q |
1lf . péngth of protection of downstream bed
q; _Desigﬁed fiobd.discharge per unit width
q=o/B | |
B: Width of rivef =25 m
fil S R

.~——-£;Y.A

Q=737

: Design discharge

" £: Run off coefficient = 0.8
Y:. Design rainfall intensity

A: Catchment area = 60 km2

e B2 o
Y:og\r/)
R: Design daily rainfall = 175 mm/day (from table -2)

T Cdncén#ratibn time of flood

T =1/

.”“Léﬁgth of river from the upmost point to the weir site
=15 km o

W

:Spreadingavelécity_of flood

R & IR



H: Difference in elevation between the upmost peint'in

" the catchment area and thefweir'éite = D.l'km

0.1 96 e
W=72 y- = 3,56 Km/hr. T = 15/3 56 = 4.21 hours
1
175 {24 \'5 _ :
LY (4.21) . = 17.41 o
Q=-51—6x_osxn 41 x 60 = 232lm3/s

: f 232,
lg = 0.67 x 7Y7.5 x 35 +.40m

Accordingly the diameter of'apron is as Fig. 5

(b} Temporafy repair
Two ways how to repair will be considered.

A way: After removal all piers,'drive foundation piles, and

construct them'newly

B way: .Dr1v1ng the steel sheet plles two 11nes at upstream
and downstream, fill the sand - and gravel in the space
undey the apron and between two llnes of sheet plles._
After piaeing apron conc;ete,}reinforce the foundatigh

by grouting.
The progressive schedule on two ways are as Fig. 6
In this schedules, what is assumed is as follows.

Efficiency to drive foundation sheet pile::‘G_m/dey
Efficiency to drive temporary sheet piie :'-10 m/day
Efficiency to excavate: 3 m3/day x 20 persons =_60_m3/day.
Efficiency to place concrete- - 30 m3/day |

Efficiency to remove a pler 1 7 days/l pier

: Dlscharge in course of constructlon is as follows, assum-
ing dally ralnfall is 30 mm from the mean dally maximuam

rainfall in dxy season in Table 2.

W )p°6'.

72( %- = 3.56~mjsec“

4.21 hr

T

1/a-

=725



3 ,
30 (24 ) = 2,98 mm

_‘Yt_= 24 (4.21
'_l_

Q = 375 x 0.8'x 2.98 x 60 = 39.73 m¥/sec

fo flow down from one.gete.4 m lengtﬁ,
Q‘% c.B.u3/2
c=2  B=dm H = 3m
'ijihdt ieifthe height of'teﬁporary sheet piles is 3 m,
'.Needless ro say; A ‘way is free from danger after coﬁétruc-

tion and de51rab1e, but B way is more practical by reason as

follows."

(;) Delay of works is not estimated in this schedule, but the
| : term to needwto keep dry condition is long in A way. Since
there.is“no time to spere in A way, if a hindrance for the
work occurs, just 11ke flood or delay of preparation of equip-
_ ments, materlal or labour and so on, it is impossible to com-
_ _plete untll the next wet season. About one or two months
.delay must be estlmated in the case of A way. While, since
' "groutlng lS 90551b1e to continue whenever the condition is

‘_good, B way’ has adaptablllty in schedule.

{(2) " An explosive is necessery to remove a pier in seven days,

using another way considerable many days will be necessary.

(3)  A way is_also a way.to repeiritemporariiy. If we hope to
' make a permanent construction, it is necessary to study more
“oﬁ'foundation condition aﬁd-to repair the abutments because
‘ some swelllng was found in the left side abutment and con-
51derab1e 1arge cracks ‘were found in the upper part of both
_abutments. Therefore if piers and apron are reinforced and

.,aﬁetﬁente are_kept,as it is, abutments will:fall,.

As mentxoned above, B way has adaptablllty in schedule and it is
. sultable for temporary repalrs, bt . 1t is necessary that an ex-—
- perlenced engxneer ‘studies the condltlon of works and sultable

method always durlng the constructlon works._ Since groutlng is not
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almighty and has many uncertain factors;YP:way{is inferior to A way
in safety. It is impossible to forecast how bad effect driving
sheet pile exerts and to reform the.settlement;ﬂthe;inclination and
the cracks of piers, therefore:if delay of intake is permitted, the.
safe A way is desirable. The rainfall in'october'and November is
about two times of rainfall in dry season, but.using two gates for

discharge is possible.

However, since the number of rainy'days increases, without
preparation of enough drainage_pumps, completion will delay still

more,

For the present, aiming at taklng water in September, B way isg

recommended but matters that demand special attentlon are as follows.

.(l) At present, the max1mum settlement of plers 1s 3 cm at first.
To protect this settlement drlve the sheet plles at first,
after that.-flll the sand and gravel under the apron. Since
_the sheet plles are drlven near the plers, 1t is necessary

to do measuring the settlement always.

From the safety to fall, assuming the- safety factor is 3,
the allowable difference between upstream end and dQWnstream '
end of a pier by levellng is 50 cm, and between right~ end

and left end is 5 cm.

(2) The sand and gravel which.fill nnder the_epron and between
the two lines of sheet_piles must be filled as inner as

possible,

{3) The parts where many.craoks are'found on the'apron between
two sheet plles line. should be remOVEd and from there Fill

the sand and gravel.

‘There are large cracks at the: parts of" overflow Welr; since
" that parts have 3 m' in’ thlckness, if 1t 1s 1mposslble even
if make efforts to remove them, cut the concrete surround

the cracks in v type and £ill the cement mortar 1n lt. _
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(4} -

A5).

m(G)o'

7

{c)

It is supposed that the fore apron has many cracks or flows
away, therefore remove all of them and kneaded soil and re-

‘place the concrete..

. It is necessary to repair the gate guide rails which make
impossible to move the gates; Cut the wide and deep grooves
-and fix the steel gate guide rail welded reinforcing bar,

| £ill the cement mortar into the space. This works should be
‘done after grouting. It will be necessary to adjust the

gates and to. attach gum plate. to stop water to the gates,

Since the gates and the spindles are in danger of distortion,

it will he necessary to make free as soon as possible.

It is necessary to continue the observation even after

. completion.

Grouting

The purpose of grouting are the improvement of bearing

'_ooapacity and ﬁhe'curb-of seépage. But in this case, going so

far to say,_the operatlon is to fill the underground hollow

_that enclosed by sheat plles and the condltlon enclosed is un-

" known. So it is dlffer in some: peints from ordinal grouting

for dam foundation and the'ﬁerm of works is restricted. There-
fore it is dispensable that an experienced specialist adopts

suitable method to meet the situation. I say the following by

; Qay of suggestion from the private impression at field site.

&S

Thé-most-iﬁportant point is the filling in the cavity with

o gravelfand?sahd as much as possible before grouting. If

‘dewatering after_éheet piling is not dangérous, it is desir-

-_,able“to_See'the'underground condiﬁion practically and to

@)

consider_the_fitzmethod-for filling_and groufing.

‘In caSe that a rotary borlng machlne is used, it is desir-
able to get data as same as geologlcal boring (e.g. about

.. the descrlptlon of proflle,‘hardness, vacant space, return

jglfxatio.fo;_supply_water ooeff1c1ent of_permeablllty etc.)
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'In the case of percussion boring, machine (drill), the
information of material, crack etc. must be. recorded for
reference of grouting as far as possible. . At least, the
amount of permeable water before grquting is necessary to
know by water inject test under the fixed condition le.g. -
length of section (2 m), pressure of.weter*(Z kg/em?) and |

period (5 minutes).

(3j The disposition of gréut holes can be consideted by several
way. One example is shown.in Fig. 7 (a). éreutings-are:
operated in order from lst gfoup and, 2nd group and so on.
ana injected at their middle point between'previous ones.

. The grouting pattern may be‘modified'sometimerfrom the re- -

sult of grouting.

When the inclined hole is unevoidable because of the carried
machine and existing structure, the positions must be

selected to fill the space evenly.

{4) As the settlement of the rlght pler 1s the largest and pro-
bably effects” the other settlement, it'is concelvable to take’
the pattern shown in qu. 7 (b) to glve the prxorxty of re-
inforcement around the pler at the beglnnlngs, after that,

groutlng shlft to other holes.

(5) The depth of grout is made as the same length of sheet pile
(6 - 8m). The length of-stages'is-detided from the result
of water inject test. ' There are instances grouted by.every
0.5 - 1.5 m length for much flssured rock The prlorlty of
groutlng hss to be glven to “the dlsturbed zone shallOWEr than

5 m.

(6) It is perhpes necessary that the grout materials arelmiked
with sand or clay for filling of:many big‘eavities:at'beginf
ning.' When the coagulation of that groutxbegins, aftet-

washing by'weter;_grgutlng_qﬁ cement milk‘is_certied:out.

17) Grouting pressire i5'6fdinary-l k;/cm or ‘80 in such shallow

'depth but the Object is enclosed by - sheet plles and slab.
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! S0 maximum-pressure may be decided by trials. However,

settlng of air escape hole may be effective at beginnings.

(Q) About the flnlsh of groutlng, there is an example that it
is closed when the 1n3ect amount becomes 0.1 ~ 0.2 %/min/m
in some consolldatlon grout. But it is also up to engineer's

judge based on practical operation,
Position of new weir

Since the reparation mentioned above is temporary, it is unfit

for u51ng for a long time, therefore, it is necessary to construct

new we:l.r ].n a short tll‘[‘le.

Investlgatlng¢to 2 km upstream from the existing weir, the
chdition of river is just like the existing.weir site, it has no
flood bBasin and depth is large compared with width, the slope of
both side_of the river is steep and landsiides are found in several

places,_ Consequently, if the new weir is constructed in the river,

 like the existing weir, we can't but construct the gate type weir,
- but chsidering from the:geological conditions, it is disagreeable

~to construct the piers having heavy load. The width of the river

too narrow especially in wet season to construct by closing a half

”wiath of the river. .mherefore} considerable wide and deep diver-
.sion channel_will be necessary{ For that'reason} Coupure method

. may be the-most suitable. A location suitable for coupure method

is about 2 km upstream from the existing weir. Although the canal

to’ connect with the exlstlng canal may be long, the advantages are

"as follows.'_

'fi) hIt_is'poesible'to'ektend the benefited area. The river dis-

' _hchargewmay,he not enough, but adjoining Tiro river has .10 m3/
_:sec'diecharge even'in'dry season. At present a gabion weir
'_was constructed already and take 7 m3/sec 1rr1gat10n water

 for- 6 300 ha from the gablon weir, therefore there are at least

m3/sec surplus dlscharge. There exlsts a canal and the length

of canal from the gablcn weir to the upper stream of the Teupin
Raya river. lS about 6 km. The elevation of the gabion weir is

80 m and one of the Teupln Raya rlver at the end of the canal
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(2)

{3)

"is 57 m, since the 3 m3/sec discharge can flow into the Teﬁpin

Raya river by extend the existing-canal,'itVPOSSibie to'irrigate
this discharge for the benefited area of the new weir consider-
ing two times crops a'§Eér; But the gabion has been destroyed
two times by flood, it Should bé reconstruct to concrete weir.
Well foundation'method will be suitable because there exist 3 m

layer of gravel on the rock.

It is possible to continue the construction works safely and

certainly.

By construct a low fixed type Welr, 1t 1s 90551ble to keep _

'stability and to economize the cost of the constructlon, the

operation and the maintenance.
Estimating roughly the width of the new discharge channel, it
is as follows.

Assuming the designed flood discharge is 230 m3/sec, overflow

depth is 2 m and the length of fixed weir is 20 m.

2 x 20 x 23/2 = 113 m3/sec.

Assuming the length of the silt ejectof is 6 m, the neéessary

overflow depth to flow down the dlscharge of 117 m3/sec (230 m /

sec -~ 113 m3/sec) is about 4.6 m from the formula’ above.

Therefore, the width of the new dlscharge channel is estlmated
as 26 m, but since this is the rough estlmatlon, 1t 15 neces-
sary to study des;gned 1ntake elevatlon{ ground elgvatlon, river
bed elevation andislope; design flood discharge, ete.
Nevertheless, it is about right that the width of new discharge
channel can be estimated nearly'ohé of.ékisting river, and
uéing some low roll type gate will make_it'possible to sﬁorten

it.
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AGGREGATE SURVEY FOR TELUK LADA PROJECT

K. Uno
Nov. 17, 19277

Dispensing with the preliminaries:

1.

Thank you for your kind help regarding to my survey in Qctober. I guess

you already received my interim report (Nov., 1)

At that time, I have written "Procedure of concrete aggregate survey" as
in the accompanying sheets. But I am sorry to send you it too late,

because of delay of typing.

It is thought inefficient to bring aggregate from long distance such as
50 km (Pasauran - Cilamer} or 60 km {Cihara - Ciliman). But as the
total volume of concrete required for both weirs is only 10,000 m3, it
might not be so serious and needs not to search for new aggregate pit

at considerable cost. This may be one opinion. How do you think about

it ?

Based on the former view, I suggested and asked the survey of next
stage to explore in the vicinity of each weir in the last letter. The

supplemental explanations of the survey are as follows.

a. The fundamental idea of procedure is that the sphere of exploration

should be expanded'gradually as is shown in attached map.

b. The type of deposit is perhaps a river deposit or a terrace deposit
(see page 7, 2.3). Please éxamine the existence of gravel - or

sand stratum on river cliff (e.g. Serpong}

c. 1In case of Cilamer weir, it might need to search a part of River
Cikadum.

d. In case of Ciliman welir, it is'necessary to find out the nearest
and suitable gradation deposit, furthermore the fine aggregate

deposit if possible.
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About the gradation of coarse aggregate (see page 9, 2. 8. 4)

e, _
About the gradation fine aggregate (see page 5, 1. 6), it needs
to find out coarse sand (F.M 2. 3 - 3. 1) o

f. In all case, we must have maps which we shall be able to lay down

the distribution of deposits, even if it's not so perfect (see page
6, 2. 1) : '
At the prospect on geclogical map, what is ex@eeted as rocky coast’

g.
are a part from Pasauran to Carita and a'west'part of Citeuxep, and '

area lain between them may be sandy shore. It may be necessary to
have the rough estimation about the quality of materials in these

area (see page 7, 2. 3. 'd.)

5. When proper d99051ts are discovered, about the sampllng (see page 8, 2,

7) and about the report (see page 9 2.8)

6. A test standard which has a likeness to the method to identify'the sand-
aggregate suggested by Mr. Hidayat last time is found out and added for

reference in companylng sheet.

7. 1f there is any guestion, please ask me, I wish I'1ll assist your job with

pleasure. I regret not to send the photographs this time too.

(United. State, Bureau of Reclamation)

Concrete manual, Appendix Standard 15
' Sedimentation test to measure of approximate volume of clay and silt
in Sand. ' o

The sand of 437.5 ce is put 1n a measurlng cyllnder of l 000 cc and -
clear water is added to B75 cc degree. ThlS mixture is shaken hard, then '

kept still for one hour. Just then, the sedlment of 31 cc lain above the

sand is nearly eQual to 3% (weight).

If the result of test after washing treatment is good in the requlred

‘quality, the sand will be approved to use. - (The rest is omltted)
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AGGREGATE SURVEY FOR TELUK LADA pROJEcT

- K. Uno
‘Nov. 1, 1977

On Oct. 30, I heard the calculation of oonstruction cost was scheduled
to do in the course of first week of November, then I write this temporary

report in haste.

‘I ean't decide the place of aggregate by the lasﬁ'survey, For our’

immediate need, I have nothing more to suggest the foliowing assumption.

1. PFine aggregate pits which are said or suppoeed to fit ooncrete, are

found at Cihara, Pasauran and Cisiment (Rangkasbltung s vicinity).

They are almost same distant from construction site.

2. If make it rule to use natural aggregate, course aggregates are found

at Clhara, Pasauran, and’ clpana.

They are seashore or river deposit. The river deposit near Panacaran
(vicinity of Ciliman weir site)'is in expectation'but the details are
not confirmed vet. ' '

3. If use crush stone as aggregate, rock pits are found near Menes and

Batubantar. They are at closer distance from the pits above mentioned..

But in this case, it needs to compare the production cost. .

4. Under these conditions, I propose to count the cost based on supposi-~

tion that the aggregate is carried from Cihara or Pasauran.

These pits are very far from construction smte, so I propose the fleld

survey and sampling of next stage.

1. The detailed survey traversing the River Cilemer, looking for river
deposit aggregate: Its range is extended for several kllometers up and

- down stream from proposed welir 51te.

2. The confirmation survey of River Panacaran (Tributary of Ciliman, near

proposed weir site): The existence of course aggregate is-already known
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locally. ‘This survey is expected to know the distribution, gradation
and other prppertigs and:wished to find fine aggregate too.

In spite of these survéy, I am afraid we fail to find fine aggregate.
I thinkgit's;béttéf to explore seashore sand between Labuhan and

Panimbang.

If these survey come to nothing, we have to return the aforementioned

plan.
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(1)

EXTRACT FROM "LAPORAN PRA-RECONNAISSANCE SURVEY PROJECT IRIGASI
BT. TABIR & BT. MERANGIN DI PROP. JAMBI, MAY 20, 1977"

]

Geology of_Baﬁtang Tabir, Batang Merangin Project areas

Topography
Project areas (Soroko Kabupaten, Jambi Province) are situated at
about 150 km from the west coaét of Sumatra island and at 250 km from

the east coast.

Expected irrigation areas are about'96,000 ha. each. Batang Tabir
Project area is bound by the Tabir River and the Merangin River. Batang
Meranging Project area is also bound by the Merangin River and the

Tempesi River.
East boundary of areas are restricted by the Duabelas Mts.

West side of both areas are limited by the intake level of 70 -
100 m height. Their NW - SE direction is nearly 70 km long and NE - SE

cross section attains almost 30 km width.
The lowest ground height in the areas is 20 - 35 m.

This depression area holds the direction.of NW —'SE, and is in
parallel with the Barisan Mts. at west side and with Tertiary'foreland

(peneplain) with the Duabelas Mts. at east side.

The volcanoclastic materials originated in volcanism of the
Barisan Mts. flowed out from east, buried the depression and formed a

depositional surface.

This depositional surface streches to N where it contacts with low
tertiary peneplain, and to E where it is ristricted by the Duabelas
Mts, and to W where it attains to the foot of mouﬁtéins of 300 -~ 500 m
nigh, and to S where it extends to the foot of mountains of 500_- .
1,000 m high. Besides this dépositiénal plain extehds further to east

along the upstreams of the'Merangin River and the'MeSumai River.

This depositional surface has a tilt to .the direction'qf NE, and
it caused characteristic pattern of water system. The'Tabir:RiQer runs
to the NE and the Meranqin'River to the W and confluents to the Tembesi

River. The water of Batang Merangin area almost runs in the Merangin
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River and not in'the Tembesi River. Regarding the water of Batang
Merangln area, the one is dralned into the Tabir River by the Mendelang

River and the other dralned into the Tembesi River by the Hitam River.

_ The depre551on which extends to the_NW - SE direction through

' Sarolangun is in parallel with the direction of the Barisan Mts and

the Duabelas Mts. and is thought to belong a geotectonic subsidence
belt' Contlnuatlon to NW - ward is the depr3551on of Mearabungo -
Sungaidareh and this depressmon continues from Sarolangun via Surulangun
-to SW - ward further._ These depre551ons are fllled with volcanoclastlc
matefiéls. In this depre551on, the lowest altltude is 20 - 35 m above
sea, at the downstream of the Hitam and the Mendelang. Such configura-

tlon was probably affected by er051on and subsidence.

' Anyway this stratum covers all the project areas and at someplaces
the outcrop of underlaid Terxtiary may be found.. The age of this forma-
tion was described as Pleistocene but some one thought it might be

'Holocene.

_Tertiary_strétum_

' stratum of Tertiary aré distributed as a shape surrounding the .
déposition‘bf voiganoclaétic'materiais. These Tertiary stratum had
" been thickly_sedimentea in'ﬁhe east coéstal plain of Sumatra. They are
called a5'Pa1émbaﬁg ?ormation._ After that they were upheaved by anti-
clinAl folding and gfown cnce as a.mountain range. Thereafter, being
affected by exosion (peneplanatlon) they were formed to wavy hilly land
.of: 50 - 100 m helght. The Duabelas Mts. contlguous to project area on
'east s;de owe thelr exlstance to the more resistive granitic rock which

1ntruded Lnto Tertlary and Mesozoic stratum of core of the anticline,

_ There are ‘Tertiary rocks abuted on Mesozoic or Palezoic strata in
" the valley Qf_upper stream of the Tabir and the Merang;n. They have

possibility_to‘be;qhosen.as a wéir foundation.

- ‘Mesozoic and Palcozoic stratum
"MeédZGic-and Paieczoic stratum'whicﬁ'distributed'in this district
- are. dlstlnguished 1nto two geotectonlc unite drawn a leldlng line of

WNW‘— ESE at Mt. Buklt Gedang 51tuated on rlght ‘bank golng upstream of
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(2)

the.Merangin Rivers, 25 km from Bangko.

The inclination of this depositional surface are almcSt'és:foilOWS.

Ground height 150 m or above
" 50m - 150 m

" 50 m or below

These figures are picked up on the. map of 50 m contour 11ne.r

:. 250

350
600

The.

expected route of channel will be situated at 70 - 100 ™ helght and at

'those helght the tcpcgraphlcal feature comes to gently rcll;ng hllls.

Such condition can't be supposed from extlng maps.

As;fok the:pianning

of farm lands, lrrlgatlon facilities etc., more detailed’ map should be

prepared to know the shape, 1ength, p051tlcn of slope, “the lief and the

other topographic condition.

Geology

Geological age, kind of rocks and: their distribution in this

district are shown by next table.

Age Rock Dist;ibuticn
Holocene (Alluvium deposit)  Present river bed and- -
sand, gravel terrace
Pleistcene (Volcanoclastic Project areas w111 be
' materials} ' planned on this Layer
ash, tuff o SRR
Tartiary {Uppexr lavers} tuff  Project areas are suroucded'
. yer, vol ~
(Middle layers) by these layer, volcanoc
lastic materials overlay on
sandstone, shale . s s .
: this. layers ‘in. project area,
(Lcwer_layers) they also outerxop on cliffs
shale, sandstone of up and middle stream of
- _rlver._‘_ -
Tertiary Shale, limestone Ridge of the Duahelas Mts._
Mesozoic shale, limestone, ‘at east side of project
cheart : area, intruded by grantic
Mesozolic ISandstcne, conglomerate East foot of the Barisan
Paleozoic Tuff, breccia tuff - Mts. on west side of project
conglomerate, sandstone, ‘areas, ‘intruded by granite or
slate, limestone quarty pcrphyry, contact Wlth
Tertiary, weir will be. planned
.on these rock:: ;
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cGeology:of-thistdistrict will be explained following the order on table

Alluﬁiumf

‘"These are river deposit of existing rivers, such as riverbed or

- river terrace. They are consisted of gravel and sand mainly and some-

tlmes intercalated with clay. For the design of weir, their position,
thickness and constxtuent materials etc. have to be took into considera-

t:Lon .

"Volcanoclastic materials R - ' S

. They cover all the progect areas. They form a gentle inclined
plane from SW to NW. At some place, the section of layers of 5 - 6 m
thmckness shows red volcanic ash and white tuff, intercalated by chart

rlch gravel layer.

These huge volcanlc eruptlve materlals were transported from

volcanoes of central the_Barlsan Mts. and deposited in the depression

. of that time. They extenend from the district of upstream of the

Merangin River to the . lowplain of the Hari river. Its depositional

plane lS con51dered to ‘be continuous, but being dissected in accordance

" with ground helght the plane turned to the conflguratlon of plateau,

hlll terrace or wet land.

on’ the SW s;de of thls llne, slate, sand stone, chart, limestone
and volcanlo rocks compose high mountain ridges of Barisan. On the NE

srde, there are 1ow mountalns consisted of Mesozoic, Paleozoic, granite

:'and other 1ntrus;ve rocks.

These hard rocks outcrop on the Cllff of river of the Tabir and the

* Merangin. Near the estimated weir sites, these rocks contact with

Tertiary rocks but their boundary can't be found out in present survey.

"-However,fthe both rocks are not considered to have sever defects as

(3) Rl

the foundation of weir.

Relatlon of sorls to geology and topography

The rough dlstrlbutlon of SOllS may be estlmated from the geology

as parent. materlal and the topography as, the factor of 01rcumstance.

Sollsuof=thls district are shown ;n next.table..
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Area

Altitude

_-Parent material.

. Boil.

(within project
area)

(out of project
area)
Upstream of the
Merangin

Plannation of
Tertiary

Mountainous

50 m or below

50 - 100 m

- 150 or above

50 - 100 m

200 er abeve

volcaniclastic ma-
terial .

Tertiary

'Complex.

Organozels

i Lateaols
‘AﬂdoZOlS"

Red-yellow
. podosolic

so;ls

.-Complex solls

The characteristic of soils are'explaihed'iﬂ'hrief'

organozols

aslfélloWs.

A

Surface layer is comparatively thick, humus and black soil, lower

layer consists of mineral materials affected by gleization.

' They are

almost acidic or neutral and developed at 111 drain area.

Latezols

Soil color is red or brown.

clear due to sever weathering and eluviation.

Differentiation of soil layer iernot

Content of humus 1s

little, under nourlshlng and acidic, fraglle clayey soxl. Phy51ca1

propertles are good and re51st1ble to eroslon.

Andozols

surface layer is black or dark brown and lower layer is.brown ox

yellow brown.

Humus is rich but nutritive SubstanCes'are rather little.

" percoration of water is good but resistance for erosion becomes weak in

case of bare lahd.

Red~yellow podosolic soils

Being affected by 1ntense eluvratlon, surface layer 19 llght grey

or yellow and lower layer 15 ‘red or yellow.

parent materials.

enough. "Humus and nutrltlon are poor, acldlc.
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{4)

Mgungéip'¢qmplex spilé

Thickness of soil layer is thin. Many rock fragments aré often

included. Speciality of soil is determined by its parent material,

Geological view about the foundation of construction

(b}

{a) Weir site of the Tabir rivef

The plan of 20,000 ha. irrigation afea:was made in Dutch age
and part of plan can be seen at Jambi. ' From a plane'of welr site

among them, we can estimate its location and scale etc. Its -

‘intake leﬁel_was about 70 m, therefore we could easily examine

the neighbourhdod of weir site at old time and consider of other

_alternatives.

Near here, there are the river terrace of about 3 m hight and

the rather high river cliff'consisted of baserock. The river ter-

‘race cbhsists of, from top downward, soil, sand and gravel (1 -

2 m). The depth of base rock underlain is 2 - 5m. Then, in case

-of coupure method, weir site can be selected to fix the weir on

basé‘rock kprobably impervious, sufficiently bearable) and to re-

duce the excavation cost.

For other design, it is not so difficult to construct the weir.

It will be éffective to ready the simple electrical exploration

for geology fo_compare'the_alternatives. The selection of chan-

nel route.mAy not be difficult too.

"Welr site of the Meérangin river

This proposed site is not clear on the topographic map of

1 i 100,000 scale but it is supposed that the intake level of

'about 70 m was intended. The river terrace {about 3 m and 6 m)

and riveﬁ'cliff (about 20 m, base rock)} are developed, and the

conditions are not so different from the Tabir weir site.

' The site must be decided on relation to channel route and

if it is either open cut or tunnel, it shall be judged on a

- detéiled mapJ_ Anyway in advance to the decision, geological

survey shall be required.’* Regarding open cut, the channel route

-will_almost run along the waék_volcaniclastic material layer,
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therefore it may be'effective'on design to use the soil ‘mechanic

data of the Sumatra high way.
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' EXTRACT FROM "STUDY . REPORT ON JAMBU AYE IRRIGATION PROJECT,

OCTOBER 1976"

‘1.‘ Summary _

(1)

@

(3)

(4)

. The project is located in the Jambu Aye deltaic plain, which is

~_situated at the east coast of Aceh Speciai Province, Sumatra, about

250 km to the east of Banda Aceh city.

-The' total grosé area is 26,800 ha. and the potential area for ir-

_rigatien is 21,500 ha. "The total population is estimated as
102,000. ' '

The river of Xr. Jambu Aye, having a catchment area of 4,400 kmz,
runs northward through the deltaic plain and forms a Diamond Punt.
The downstream part of the river has already dled and is called

Kr. Jambu Aye Lama (old)

. Now, the rlver of Kr Arakundo, where the flood Control Project is

belng carrled out by Directorate of River, runs eastwards from the
~center of the pro;ect area serv1ng as the downstream part of Kr.

Jambu Aye.

The climate is tropical with mean annual temperature of about 26°C
and average annual ralnfall of 1,500 mm.

Generally, the wet season is from September to January and the dry

season from February.torAugust.

There is no irrigation sysﬁems available for seme 15,000 ha of the

'present paddy fields. The rice culture depends on rainfall only in

- wet season.

Although there old existing irrigation facilities composed of a
free intake'and'SOme-canals constructed in Dutch period, they have
‘never been used since the“free'intake was damaged with flood and

the_conéﬁruc;ion.of_Canals was stopped halfway due to World War II.

"‘Also, thexrice culture on some depressed is often damaged with

' inundation or salt injury for lack of adequate drainage facilities.
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(5) Since abundant water resources can be ékpgdted”from'Jambu Aye river

even in dry season, this project aims to facilities double cropping

of rice culture to the whole area providing with proper irrigation
and drainage facilities. - ' :
The scope of project includes,

- Construction of a dlver51on weir at Jambu Aye rlver

1

Constructlon of primary and secondary canals for lrrlgatlon

Construction of a tidal sluice at Piadah rlver_to-improve

)

drainage and to protect salt_injury

Improvement of small rivers and construction of a drainage canal.

(6) The total construction cost is estimated at approximately Rp. 5,400
million. - '
The incremental production is assuméd to amount to some 198 thousand
tons in dry unhulled rice per annum. - -
The project will be regarded as_efficient enough and contribute

largely tdward the development of the regioﬁ.

4. The project area
4.1 Locatian and generél feature
4.1.1 Geographical location, road system
The project area is located in the Jambu Ayé aeltaiclpiain, which
is situated on the east coast of Aceh prov1nce, Sumatra.' ?anton Labu-

which lies in the center of this plaln is located at 5°07" northern

latitude and 92° 2B eastern 1ongltude.

Its coast line shows a typical trlangle shape so 1t is easy to

look for the project area even on a small scale map.

It is boardered on the south by hilly areas and 1imited;on.the
north by a tidal compartment. This area including valley bottom
lowland of the Jambu Aye river extends about 33 km. from south to

north and about 27 km from east to west and 1ts elevatlon ls less

than 20 m in helght
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‘The state road goes northward from Lhoksukon at first and

traverses eastward in the centerpart of the area and goes across the

KArakundo river at Arakundo. This route is almost parallel to the

route of rallway.

The Kabupaten¢roads maihly branches from the state road to north
or:to south. Only the state road is paved with asphalt, but weak

foundations prevail-in the whole area and the road is considerably

. damaged by heavy traffics. Now their repair or improvements are be~

ing exeduted._:
The possible roads by jeeps are between :

l.“Somponit —"Tjotolaba' :

2. Keude Simpaoé_Penet - Kuala Lagobatang‘-'Uleerubeptimo - Payadua
- Rambong datan

3. Keude Simpang Penet. - MatanQreudeoeb

4. Panton Labu - Méuno.Sahméur bouoer

5. < Panton Labu ~'Lenqkahao

6. Tanjong mindjai f‘Matang guru

7;. simpahg Ulim - Pajadjamﬁe

8. ”Simpang U;im.— Lhoknibong - Aluemirah

Including another short;roads, there are many damaged bridges and

roads surfaces area poor especially in the rainy season.

Natural conditioos
Topography

The valley bottom lowland of the Jambu Aye river has a width of
7 km at the_branched point of the Arakundo river. From there the

" Jambu Aye river runs northward through the deltaic plain and forms

_Diamond.Punt. But this old river has already died and now the

Arakundo river'is'the main'stream of the Jambu Aye river.

The ground helght and rlver bottom helght near the proposed welir

_ site have an elevatlon of about 20 m and 10 m.



" The gradient of the ground surface is nearly 5 i 10,000 on the
valley bottom lowland and ‘4 : 10, 000 on the deltaic plain.

The - route of river are conslderable meander accompanled w1th
natural levees, abandoned channel (oxbow lakes) and w1de back swamp
areas. From such topographic relices of old meandering rivers and
their.land use point of view it can be. supposed that' there were
many meandering rivers branched f:om'the Jambu Aye'river'aﬁdﬁflow to
the Strait of Malaka, but their routes or their_old'and new are not
easy to be recognized. | ' '

Bordering on the old Jambu Aye:river we:can-See topographic
differences.' Cn hilly area of southern part, erosion on hills_is

more advanced on west side than that on east side.

On northern foot of these hills forms a w1de low sWampy area on

west s;de and Arakundo river on east 51de.-

The sea coast line is simple and there are many bars paralleled
to the coast line on west side butlthe coaet‘line ié fafher coﬁplex
and there are many spits and wide estuary.on the east side. The land
use or location of settlements seem to'be;iﬁfiuenced by these topo-
graphic differences and it seems to be suffering from a.stronger

tidal effect on east coast.

As to the occurrence of these differences, it is not clear that
it was resulted from whether littoral current or movement of earth

crust or the others,

According to the hearing, a tidal flat with a few km width
extends on the western area and dally difference of the water

level amounts to about l-1. 5 m in the river near the state road

4.2.3 Geology and soil
(a) Geology

In catchment area, the pretartlary. tertlary formatxons
and quaternary volcanlc rocks are dlstrlbuted Southern hllly

areas (20- 150 ‘m in helght) con51sts of dlluv1a1 terrace d39051ts.“
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Pretertiary formations include limestone, sand stone,

. shale, schist, etc. and tertiary formations contain breccia.
. : '

sand stdne shale, limestone, marl, lignite, etc.

DllluVlal terrace de9051ts come from the old river deposit

and con51sts of layers graded from boulder to plastlc clay.

Alluv;al_de9051ts malnly consists of clay, silt and sand. In

general the grein'size of deposit is the largest in river bot-

3_tom dEPOSlt, followed by natural levee dep051t and the finest

in dep051t ‘at back swamp area.

nccordlng to the data of soil tests of bridge foundation

. hetween Lhoksukon and Panton Labu, s;lt and clay layers have a
-value of un1ax1al compr3551on ‘test (qu) of less than 0.6 so they
' belong to weak stratum. These layers somewhre continue to a

~depth of more than 30 m containing humus material. Sand layers.

with a few meters. of thickness are sometimes intercalated among

such a weak stratum and serve'as a bearing layer.
Soil

In the project area, the recent fine textured alluvial soil
previal.  Rice fields are almost located at interlevee lowland,

and almost same in their agricultural characteristics. Result

of soil test for soil samples collected in the area show that

~the soil proved. to be silty clay in view of grain size, and to

be -CH - {(Cohesive soil having high liquid limit) according to the

» unified soil classificatien. aAnd permeablllty of the soil is

' supposed to be almost 1077 cm/sec order.

Some parts of the area are affected by inundation of tide,
but these problems may be solved by means of providing adequate

dralnage systems.

‘Soil test results -are shown in Appendix.
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5.3 Proposed civil works construction

5.3,1 Diversion weir

The proposed weir 51te located: about 35 km upstream of turnlng
. point from Kr. Jambu Aye to Kr. Arakundo 15 sultable to construct’ a_

coupure weir from the topographlcal 901nt of v1ew.

" The present design by P. T, Karpa shall 'be esteemed and no
alternative regarding to location and. maln design values will be
required, because some modification of the intakeffaeilities will
be necessary according to the alteration of diversion requirement

- including the addltlonal rlght bank intake, due to the expan51on of

the pro;ect area.

The main features are as follows.

Catchment area . __" . 4,179 Lo km?
Design flood o o - 1 © 3,000 ¢ : m3/sec
Design minimum discharge ' ' . )
in Auqust - ' D . 38.4 m3/sec
in May ' ' - 136.0 v
Piversion requirement (Maximum in May) |
Left bank © 0 3sasc.
' Right bank ' . 4,15 S
Weir length L C 100
Weir crest elevation ' "0 “EL +16.40 -
River bed elevation : : | "EL +-13.15°

The right bank intake w111 be dealt with settlng plpes lnSlde the
weir body. In this project, only a plpe or two pipes w111 be enough

for some 2,000 ha. of the right bank. area.

However, lt is de51rab1e to set some spare plpes in advance
because there is some more p051b111ty of future development of the

hllly land at the right bank area.

From a geologlcal point of view, the proposed weir site and
'surounding areae, consist of alluvial depoeits such a clay, silt and”'
sand. On 099051te side of river the hills con51st of deluv1a1
depo51ts such as ande51tes, ande51tesbou1der, gravel, sand tuff,‘

511t and clay layers.
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‘ The layers under the short cut are, downward from the surface,
" silty clay of 4 - 9 m in thickness, fine-medium sand of 3 - 4 m in
thiékness and_farther lower position is coarse sand expected to he

‘with p‘ebbles.

These silty clays are classxfied to CH,CL, MH, ML according to
unlfled class;flcatlon.- aAnd qc values by dutch corn penetration test
are lower than 10 kg/cm2 and their permeablllty test prove its per-

‘meablllty to be 10'? cm/sec order.

‘ Flne medlum sands are cla551f1ed to SP and gc are more than
60 km/cm They have-a permeabll;ty of_10'3 - -4 cm/sec order.
-Judging from the facts stated above the weir site is deemed to

‘have no problems from an engineering geological point of view.

JThé'soilS which are examined for a coffer dam are identified as
'-51ty clay coh351ons of 0. 5 - 0.7 kg/cm [ angles of friction of 10 -

25° after a trlaxlal compr2551on test.

These data may be used not only for banking but also for excava-

' tlon of channel. -
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" PROCEDURE OF GEOLOGICAL SURVEY OF PUMP STATION AND CHANNEL
' FOR SITUNG IRRIGATION AREA, WEST SUMATRA -

K. Uno .
Sep. 5, 1976

The site was decided at the middle between Kotétua-and_situng {about

14 km down stream from High way bridge at Sungai Dareh),-ﬁhen the vefy
site will be sellected near cliff at the most bent or its little down-
stream part, because néar'here'may ekpose the hard rock and may be the

deepest water depth.

The geoleogical condition is ot known yet, but we may assume the follow-

ing section from the instance of Situng.

Reddish brown soil ' - BEm
Tuff : Sm o _ o
Gravel ' 3 m {above water level) -

It's only a assumption, but we have to plan the arréngement of pump_
station from topographic map and assumed geological data on the desk
now. This is concerened to pump, engine, generator, discharge tank'and.
channel. It needs irrigation requirement, head, suction level and'kind,
number and capacity of pump. Then we éan assume the space, elevation

and excavation being required.

After that, detail geological survey have to be done at least with in
the range of diameter 1 km or so, and be made outcrop map and assumed
geological section based on topographic map of 1 : 5,000. It will take
half day on beat and half day on foot . ' | |

Based on that result, we shall recheck the arrangement of pump station.
In this time, we need to Know the required bearing capacxty of founda-"
tion and its safty factor usually used for pump or generator statlon for

house, pump, motor, eng;ne and axial load or earthquake pressure etc._
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After ‘above decision, number and depth of borings'are to be planned,

1 -2 borings need to reach river bottom level, and Standard penetra-

tion test for each kind of rocks is suitable to assume the bearing

capacity: but shearing'teSt_with undisturbed sample will be needed for

soil.

Besides, it will be required to make the sounding of river, and to

record the preseht situation of river within proper range for future

‘maintenance.

As to the geological survey of channel, the elevation of bottom of chan-
nel at each place has to be fixed at first and then the route of channel

has to be examined about what kind of rock or soil occur above and

below on that glevatioﬁ,_from the observation of outcrop, sometimes by

mean -of digging. ‘It will take a lot of time, but without these con-
sideration we can't find the proper test method to assure the factors

of sﬁability of slope and permeability of channel.
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August,

1.

THE GEOLOGICAL VIEW OF THE ALTERNATIVES OF THE PUMP STATION
AND FREE INTAXE OF SUNGAI DAREH PRDJECT, WEST SUMATRA

XK. Uno
Aug. 25, 1976

This reoort will be submitted as the results of survey'from ;tao_zq,

1976. The main purposes of this survey are-

To select the best locatlon among 4 proposed sits as the pump" statlon

for the Situng irrigation area (about-2,000 ha)

To compare the pumping site with the natural inflow 51te ‘on their

advantage for whole irrigation area (about 41 000 ha)

cutline of conclusions of survey are as-follows:

a.

Four proposed smtes, whlch are located at about 2 5 km (flrst bent._
of Batang Hari), about 8 km (near nguntur), about 14 km (near thek
elevation mark of 97 m) and about 18 km (near Situng) downstream
from the High way bridge, have almost same geologioal condition so

far as I could see.

All those bent sites of river are consisted of comparatively (medium)
hard rock.
And it's a reason why the river chages its flow direction at these

bents . (so far as this section is concerned).

These rocks belong to the Tertiary Formation i.e. clay stone, sand-

. stone, tuff and conglomerate ete. And‘conglomerate'or sanq,stone'is”

exposed at the water edge. In case of Siguntur, granits are'exposed
{(hard plutonic rock but their contlnultles ‘are not known) and ‘are

covered with the Tertiary conglomerate.

Thus, the selection is not necessary to be thought in geologlcal

-aspect but on dlstance to beneflted area, and site of 51tung is

con51dered to be the most sultable as lntake for pumplng.
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1.2

1.3

2.1

a.

de

Outorope (cliff)~near.the éiteoof Situng is cosisted as follows.
Reddish brown soil (thickness about 5 m}
Sandy tuff SN "o '3 m)

Conglomerate ~ - { ‘ " 3 m above water surface)

_These layers are:changeable on rock facies, thickness and elevation

with places. Though it may need some treatment or protection of

. foundation, severe difficulty will not occur as the base of pump

-station,

7

, Presumption about the shlft of the gut near by in future is not -

easy because of exlstence of sandbars at up and down stream or

confluence of Sungai ‘Kuta at down stream etc., but at this moment,

there may be no way except that we assume the stabilization from

the fact that_difference between 1943's map and present one is

hardly found out.

As the_su#face of plain is covered with thick reddish brown soil of

‘more than 5 m (origined from volcanio_ash, silt or clay, soft), it

‘needs to examine the share strength and the permeability for channel

design.

Proposed site of pump station for whole area near Sungai Dareh is

considered to be based on Tertiary conglomerate and the conglomerate

"is covered with recent terrace gravel, so the characteristis as the

'base'of pump station are hardly diffefent from the case of Situng.

On proposed free 1ntake site whlch is placed at up stream of about
14 km from the ngh way bridge, the river bed and both side are
formed with unidentified green hard rock. Though necessary to be

tunnel intake, it is considered to be suitable for free intake.

" Though it is only'in my ‘opinion, if some difficulties caused by its
" topography or geology occur to construct the channel, free intake

may be the better way as to the management or the imposition of

farmers in such vast irrigation land.
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2.3 There are no topographic and geologic daté-refered-toféhéﬁnelvroﬁte.
yet, but its survey seems not so difficult excepting its.long -

distance.
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SEMINAR PENGEMBANGAN IRIGASI, 14 APRIL 1976, BANDUNG

.: TRENDS IN GEOLOGICAL SURVEY FOR FILL. DAM

I have not SO much experlence yet about geologlcal condltlon of dams in
IndoneSLa. So I lntend here to write a story about trends in geological
survey ‘for flll dam ln Japan. It's ‘concerned. with the fact that the base
rock of dams has become more complex and methods of survey must be suited to

their multlfarlous foundatlons.

'I. Present situation of £ill dam for 1rr1gatlon

It 15 sald that ‘there are 1rr1gat10n dams of 2B0 thousand and more

rn Japan.. Number of_dams that have been constructed or are in planning
 now is?shownsin Tahlo'l. These statistics were collected in 1973 and

are lihitéd:to fi;l éams within the jurisdiction of Ministry of Agricul-

ture and‘Forestry}

Tablé 1. Fill dams for irrigation now in progress (Total 239)

Number ~ | %
Dams under constructlon ' u.'. - _ 161 67
Natlonal enterprlse.-'“_ : '  ' _” 68 | '_28
Prefectural entarprlsef o _ 93 . 39
Dams under plannlng S _ 78 33
| ' Natlonal enterprise:,_ o ' _ _ _ 50 21
. Prefoorura1€anterprise-_;J S a 28 12
Dam helght (m)
15 -40 B 160 67
40 - 60 o 66 .28
e - 13 5
Effective papacitylfmil}ion:mgi _
B R L 9
3-0 | = |
Cdo- b s 11
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prefecture is an administrative unit and has almost same area as a

Kabupaten. leference between natlonal and prefectural work is dlstln-
guished by kind of works and’ beneflted area. o

among these dams of 239, dams of 81% are mainly‘aimed for irrigation
and 19% are for flood control. - [

For reference, types of lrrlgatlon dams exceptlng ones of plannlng

are shown Table 2.

Table 2 Types of irrigation. dam

Dam type ' Number ' %
Fill dam : o Co1s 33,} 85,
Combination dam (Fill/gravity) -3 2
Gravity dam - o 24 .14 ;.
Arch dam | - 2 B I
Sum | , 167 100

Among these dam types, the flll type is the overwhelmlng majorlty.
Though there are some soc;al or economlc reasons,uone 1mportant factor to
bring about this tendency is that sultable 51te5 for concrete dams have
already been used and quallty of base rocks have been worsenlng for '
concrete dam. New dam51tes are apt to be restrlcted to gecloglcally
young or volcanic area in Japan. Thls 51tuatlon is allke to Jawa, for
reason that the land mainly con31sts of young and volcanlc elements and
1t is therefore 1nevxtab1e to make fill type dam for most 51te5.! It does‘

not necessarily depend on the hmgh cost of cement constructlon.d:dJ
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'SOmé”geological'prdbléms at fill dams

The gecloglcal problems at: flll dams totallzed in Table 1 are

' classxfied as. shown in Table 3.

B Table_B- Geological problems at fill dams for irrigation

Number %
1. Base df'daﬁ'body AR S 239 100
Ones hav1ng some problem | R ' 88 - 37
. “Thlck talus T B 1 — 0
"Thlck alluv1um N . oy
mhick dilwiw | e )
" Thick masa (a) . S 10 4
Crava o S 6 15
Volcanlc ash and . lapllll e : 2 1
Shirasu (b} * - . o 14 6
- Welded tuff - . . 12 -5
The others - o S o o 151 63
: Segiméntary rock o - - - 102 43
Ignebus rogk . : ' 38 i6
: ﬂngmorphic;fock . - . 11 4
2. ‘Spillway.rééuiring'épecial examination ' 48 20
| '_Beéringgéapacity*' S R - 28 12
Failure or slide ~ . - .. | = 20 8
3, Reservo;r ba51n requlrlng spec;al examination 56 23
o Leakage I ' - 45 8
_Fallure or'slide 21(9) (¢) 9(4)

" Note: - (a). Masa:' Sand derived from weathered granite

llb)»fshifaéﬁ=3 Volcanic silty sand

. (e) » - is shown the number overlapping on leakage
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Base of dam body

In Table 3 "The others" meanS'comhen'baselrocknof'dam up to
this time such as sahd stone, shale,'grasite, diorite( other '
igneous rock excepting volcanic rock, crystalline schist or gneiss
etc., for these rocks, the foundation'treatment-were usually cﬁt off
" by core trench, ‘concrete replacement for fault zone or cement grout
for perv;ous layer. Among the total of 239 sxtes, 88 51tes (37%)
having special problems, almost all belong to young stratum or i
volcanic origin deposit. _ ) o _:
This value may be the ev1dence of trend to worsenlng 1n geologlcal
'condition of damsite. ‘

In case of talus, alluvium.or'masa,aif the depth to base rock
is sheliow, it's enough to exclude the undetpert of cote.-
If not, must be taken some measure for leakage or differeﬁtial
-settlement. Generally sPeaking,‘settlement'of:base of fill dam is
.smaller.than consolidation of dam body,'therefore usuallyfthere's
‘no problem. But in case of concrete cut-off wali-connected with -
asphalt facing, sharp change.of.base.sloée orfuneven distributioﬁ'
of poor ground, precaution must be taken.to prevent cracks on .

dambody‘ {see Flgure 1, 2)

In case of'lava or welded tuff, the'beatinézeepacity may be .
enough but sometimes they have many cracks in themselves and
confined agquifer underlie them, therefore treatment for leakage is
often required. Counter measure may need much money for leakage‘
control in shlrasu or volcanlc ash and lapllll, and such rocks_ _
also need the examlnatlon for plplng and lxqueflcatlon 1n saturated
condition. (see Figure 2, 3) '

In areas composed of such dépoSits'bf Vblcenic ofigiﬁ,'deﬁS'
which were higher than 5 m were not constructed until recently but
the increased water demand has. requ1red constructlon of reserVOLrs

“even in such area with adverse geolcglc condltlon;- So, far, the’
cost of foundatlon treatment hardly ‘exceeds’ 10% of dam constructlon'

cost but the 51tuatlon is changlnq now.

As another recent tendency, dam. 51tes con51sted of strata whlch_

belong to much dlfferent geeloglcal age often occur. . In these
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cases, weak laysrs such as old SDll, weatherlng zone or sand and

gravel is often sandwxched between older and younger stratum and

causes trouble needlng treatment (see_Flgure 2, 4)

Geology of spillway

It is said that spillway must be constructed on hard base rock

prlnclpally, but nowadays it is becomlng dlfflcult to follow this

rule. )

_ There were already some 1nstances where splllway were con-

structed on 1oose sand (Masa), dlluVlum, sand and gravel or volcanic

silty . sand (Shlrasu). In these case, it is necessary to apply

design methods to protect.against differential settlement, uplift

_cr plplng etc._h' _
Concernlng splllways, the sites that required detall investigation

__reach to 48 51tes (20%)

A splllway is often constructed after cutting a steep slopes

and failure or slide sometlmes occur. The causes of failure are

.sometimes due-to the material itself such as shale or clay, or come

from their geolog1ca1 structure or ]olnt system. When such. failure

occur in the course of’ constructlon, it only increases constructlon
costs, but if after completlon, it may brlng much damage to lives

and propert1es.= (see Flgure 5)

"Geological condition of reservoir basin

There were not so many cases that have preVicusly been a pro-

: blem,'but'increase in demand for dams in volcanic areas make it

'necessary to examine leakage and failure in reservoir basin.

A In case materlals of basxn have permeablllty of 10~3 ~ 1074 cm/

"sec. order, such as volcanlc 511ty sand (Shlrasu), welded tuff, lava

volcanlc ash and laprlll and so on. Analysis on amount of leakage

must be con51dered.

In case: materlals of basin are apt to suffer erosion by surface

_water or wave 11ke volcanlc salty sand (Shlrasu), gand {Masa), thick

'; loam ox tertlary shale, slope fallure must be studied carefully.

',”For a. certaln dam belng planned now, the cost of protectlon against

B e
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failure is estimated 2 billion Yen’ agalnst the dam body cost of

500 billion Yen. (See Figure 6) ‘ s
Reservoir basins that need investigation;fdrsleakage areﬁﬁS,'and. _
ones for failure are 21 (including_Q whieh are overlapped with'ones

for leakage), and both make 23%.

Stage and their aim of survey

Geological survey may be divided into four'stages'running parallel
with operation of other scheme.' It is necessary to have correct under-

standing about subject of survey in each stage.'

- {1) Reconnaissance stage {stage of mapping'out-a scheme)

Up to now, site of a bad geological cendition'can be'kept out.
from consideration in reconnaissance stage and the maln‘elements
of selectlon are determined by capacity and eff1c1ency ‘of reservoir.
Main works are studies of existing data and surface survey. ‘But
now, sometimesboring or leakage analysis is necessary even in this

stage because geological condition of area may be poor. -

(2) Planning Stage

in this stage, dam center line, dam type and its structure
must be decided and the deviation of estimated eonstruction cost

must be kept in the range of +10% of_the'aqtual one.

(3) Detail design stage

-supplementary borings for decisidn as=to_£inairstandard
section of dam body, spillway design-or_feundaticn'treatment
should be completed in this stage.’ Anether_survey such as test.
of embankment, blasting test éf roek:er.grbutrngiteSt‘aregmain

works in this stage.

(4) Construction stage

In this stage where the dam is under ocnstrucrton, new, un—
expected troubles often occur and requ1re new 1nvest1gatlons but
fundamental issues’ concernlng dam de51gn must be solved in preced—

-1ng stage. Additional works in ‘this stage are detall survey for
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. purchase of borrow pit, recording of geoleogical condition in each

constructlon step ‘to leave 1nformatlons for future, geological

mapplng and arrangement of grouting recerds for official inspection

- of fOundatlon etc.

Method of . survey

Tﬁis-brief'discussion’is'not'intended to give complete explanations

of all’ kinds of methods., Major items of recent importance are described

T

“here brlefly.'

Geological mapping

For this work; the most important point it should be done by

.reliable.man'wno nas a knowledge of both geology and dam design.

' Three klnds of geologlcal maps are uSually used i,e.

(l) Wide area map (scale 1 : 25 000 - 50, 000}, {(2) Environment map

.(scale about 1 : 5,000) and (3) Damsite map (scale 1 : 500).

A wide area map is drawn from studies of field outcrop,

iaerlalphotos or: exisitng data and express the distribution.of

o favourable and un—favourable strata for construction, and is used

4(2)" i

- for. selectlon of damsite and calculatlon of sedlmentatlon etc.

Help by the staff of university is often useful to get knowledge

"”of‘stratlgraphy and geological structure of area.

Map of environment of reservoir is used for finding dam center

or borrow pit, and to estimate the posibility of failure or leakage.
' Class1f1catlon of rock facles should be done from engineering

'aspect w1thout adherence to existing data, lt must 1nc1ude dis-

trlbutlon and depth of talus, terrace and rlver deposit, and must
progect the assumed geologlcal section along 1mportant lines, and

locatlon ‘of conflrmed cut erop and its columnar sectlon. Mapping

of dams;te 1s same as hltherto.

Analysls of leakage “f’

Leakage may result 1n a decrease of reserved water and a

':disaster of plplng. It needs a survey lncludlng nelghbourlng

UfJValleys about 1ocat10n of groundwater, spring, permeable layer and

"permeablllty by geophys1cal exploratlon and borlng.
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{3}

{4)

{5)

(6)

Amount of leakage has been tried to calculate by electric_hydroulic

model method or numerical model (similation by.computer)u

Piping and liqueficatioh test
Piping flow in dam body.is usunally protected by using filters,

As for piping occured through natural ground, allowable ground-

water gradient is to be sought from crltical hydraullc gradlent

~of strata. As piping and 11queflcatlon are liable to take place

in earthqguake, both have been studyed by soml mechanlc v1bration

test and the results have been accumulating.

Grouting test

Triple point method is commonly applied, but in case of rocks
which have many cracks it needs to test for grouting of 3 or 5
rows for check ineffective spreading of grout milk. As for

chemical grouting, life of chemical gel should be ascertained too.

Permeability test

In case of boring without water tolget good core,ibften a
thin film is formed on internal surface of hole which decreases
the permeability value by one order or more, therefore ocasional-

ly permeability tests need to be sacrificed to get good core.

Use of bentonite to keep hole wall well‘Shpuld be restricted

as far as possible.

Generally speaking, permeability test by boring hole"is apt
to show low value, and apparent permeability got by charge
(pressure} method is smallef then one by ‘discharge method;_

For rocks which have vertical joints as welded tuff, permeability
got by vertlcal boring w111 occa51onally appear ‘low, therefore

obligue borlng is more effective in that _case,

Bearing capacity test

Plate loading test is commonly used to_get bearing‘capacity

but it needs to be done in lateral pit. In-hole horizontal léad-

ing test is executed in'boring hole recently and get ultiﬁete_or
‘allowable bearing capacity ffpm the relation of pressure and’

ol !

deformation.
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(7)

Survey of dam body material

This survey requires decisions as to: location, strata,

“proved soil resexrve and quality test. This survey is the most

important one to decide the type of dam. At begining stage,
sampling should be done in extensive area and it's enough to be
given“fough character of material. And then it should be advanced

to test for determination of design value.

Recently, soil including coarse grains (g > 4.75 mm) or soft

rock have often come to be used,

For the former,:cdmpaction and dynamic'test have been executed
with large moldfsuch as triaxial shear test equipment having mold

of ¢ = 1,200 mm,

For the latter it needs the examination of alteration for

worse in long time.
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Explanation of figures

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

1

2

4

" Thick river deposit (sand and gravel) °§.3Q;;_403mf and

length of crest will be'mqre_than'SQO‘m{ it was. a eerious
problem how to cut off the leakage f;dwed through such vast
sectibn. _Cut off wall had been stuinng'abOut varieus method

such as I.C. 0 S method, E.L.S.E. method, asphalt wall method

‘and well p01nt method, -etc. -

01d river deposit is found“between-sandstone,nshale

(mesozoic) and welded'tuff:(dilluvium). Upper welded tuff

-has many: cracks. As the lowest part of_thie,rock (thickﬁess'

of 1 - 2 m) is claycy,'eéttlement_of this layer was expected. .

In case of such site, old river deposit pften‘hgs_a.cdnfined

ground water.

Both side of valley are occupied by'shifasuf(volcanic silty
sand). As for this rock there is the possibility of leakage,

piping or liquefication.

'Basalt (diluvium) is laid on granite (mesozoic 7).

Both are hard rock by nature but the“upper part of granite
was weathered and eroded partly and was deposited on it by
clay and sand, before the lava of basalt was flowed over

all. The sand-wiched layers are‘weak'and pervious..

After the cutting for_spillway'and read, cutting slope -
composed of welded tuff, begun.the siide on -large scale.
welded tuff itself had not character of slldlng but there
was black clay layer only several. cm- and it acted as lubri-

cant and could not be reserved water. -

Almost all slope of Shirasu_(volcanic silty sand) are
suffered by failure. Maximum height ef‘failure is about :_
25 m, their lengths are sumed up to about 2.5 km, #heir '
total volume calcﬁlated about,400}thou5and‘m3Qand it is
estimated.to increase the volume by 50% in water. As. the
distribution of Shirasu around this ba51n is not so extenszve )

and failures have not’ affected so much on water volume of

- reservoir in this case.
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The geclogical view of proposed damsites_of

Gandung and Jipang, Central Jawa

K.'Uno
March 31st, 1976

Dear Mr. Ohba and Mr. Ishidoya, -

Thank you for your kind guide to?damSites,'despite'of your bﬁsy time,

Next impressions are only depend on my observatlon ln short tlmes, so0 if

some wrong ldea here, I hope they wlll be amended 1n your fleld headquarter.

About Gandang dam

1.

Environment of proposal damsmte con515ts of Plelstocene or Pllocene i, e.,
limestone, tuff, shale.- Consolldatlon degree of these rocks are weak .
in my v1ew, but their bearing. capacltles are enough to support the_
dambody of £ill type. Among them, young llmestone may. be ‘pervious

more or less.. Therefore damaxis may be decided by relation of topography,

and accurate location of limestone.

If the spillway is designed as overflow type with shaft and geiding
tunnel, bearing capacity of shale under foundatlon may ‘be. estlmated from _
the result of Standard penetratlon test., B

Weathered or flesh shale and tuff can get eaSLly‘nearby, but I suppose
they are not good so much for materlal of dambody.' _Its better to- con51der
the lrmestone as a rock material and to carry cut eurvey of coarse grain:

material as sand and gravel collectlng now in river,

I have not known about the eluviation of calcarious element from the
shale (calcarious mud stone) and weathering of rock in future. But it
is doubtfull such chemical change acts so rapidly by water flow, I think.

I hope to get some existing information about it, if possible.
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About leand dam

1 only have stood at rlght bank of pr0posed 51te, therefore I am afraid

next comments are nothlng but casual ideas.

1.

Geologlcal‘condltlon 'is supposed to be almost same in the vicinity,

therefore the determination of site may be done from the topography as

__fareasjunexpected situation does not occur. However surface geological
. survey: including distribution and thickness of terrace, river deposit or

'track;of}old‘river.etc.nis required. - And‘Surveyrarea should be extended

to both sides of dam; -Result of survey will be useful for not only.

decision_of damaxis but_also finding dam materials.

At beglnning stage, for this w1de and 1ong area, it will be planned to do

physxcal exploratlon. But seismic or electrlc exploratlon are not always
effeotlve for such young geologlcal condition. | Its better to txy their

eff1c1ency of each.method'on small scale. If not effective, geological

survey.should be chiefly done by boring.'

_One of most 1mportant problem are where, what klnd and how many amount

‘of dam materlal can be got nearby. I recommend to apply Unified soil

cla551f1cat10n to see the rough' character cf soil and it should be
include coarse graln—materlal like sand and gravel.
Survey of dam material must be connected with surface geological survey

closely,

- Base rock of thls dam 1s supposed to belong young strata of PIElstoane

or Pllocene.

‘-Therefore layers of porous llmestone or sandy gravel may occur frequently.

So the distrlcutlon, thlckness and permiability of such layers must

become subjects of,survey, for their pervious character.

K. Uno
{Colombo expert in Bandung)

=12l -



EXTRACT FROM:
”INVESTIGATION REPORT ON PRINGGADING IRRIGATION PROJECT AND KRUENG
PEUSANGAN IRRIGATION PROJECT, MARCH 1976" ' '

Introduction

This area is located about 200 km to the east of Banda Aceh. At Lubok
Kareng of the river of Krueng. Peusangan, a-ffee-intake'is planned“intending
water supply to 9,000 ha of which' 5,000 ha is for Peusangan area’ and 4 000 ha

for Pante Lhong area.

Pante Lhong area adjoining to the'east'of“Peusengaﬂ area hes”a'free—
intake constrxucted in Dutch period,‘but it is now treubled_with iﬁpessibilityf
of taking water due to the degradation of river bed. A.pumping station build_.
up at the old intake 1rr1gates no more than 300 ha because of ltS small

capa01ty.

Therefore, Krueng Peusangan pro:ect also 1nclude5 Pante Lhong area as

the beneficial area. The total water requlrement to be taken is 10 m /sec.

About 8 km of driving ‘canal is partly under constructlon belng excavated'

and shaped in natural earth without special treatment of the subgrade.

The designed route of the driving canal which consists mostly of sand

and some gravel can be regarded as the original river bed.

Geological View of intake and channel of Lubok Kareng
1. Topography and geology

There are eccured many failure and gully'erosions on side slope of
channel, especially at the beginning part of channel of 500 - 600 m.’
For the sake of interpretation of these phenomena, the topography and

geclogy of this area should be explained at first:"

Topographic elements of neighbourhood. of channel coesist of terraces
of 3 stepe i.e, high terrace, middle terrace, low terrace and their inter
cliffs. (See Fig. A). Height of high terrace is 60 -~ 66'm, middle ter-’
race is 40 - 44 m and low terrace is 33 m (heith of low terrace- is
almost equal to flood height). Each flat plain of terrace is inclined
a little to downstream - ward. High and middle terrace are'eeparated‘by

cliff (sloped cliff) of about 20 m height with 1 : 3 - 4 gradient, and
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mlddle -and middle and low- terrace by cliff of about 7 m height with

13 2~ 3 gradient.

“'Each terrace has a terrace deposit of some thickness underline its
plain. ~Terrace deposits'mainly consist of gravel and sand {(old river

deposit). - And base rock (shale and sand stone of Tertiary) is occured

. under the terrace deposit.  The boundary of them is generally irregular.

‘Origins of this topography are upheaval of land and erosion of river.

In this topographic situation, intake is situated on base rock at A in

Fig. A, B. Here the middle and low terrace were missing or not existing

from beginning.

The beginning part of channel of 500 - 600 m from intake is situated
from A to B in Fig. &AB channel of next 2,500 m go through on C, then it

- reach.to B' which is same to B in meaning of topography.

Therefore_thiS'channel may be said to be situated on middle terrace.
As above mentioned, middle texrace is composed from terrace deposit and

tertiary base rock. Its way of deposition is shown in Fig. C, but its

" thickness is changeable by locations.

Failure or slide of side slope of channel

" Failures of side'slope were occured most frequently on loose sand

at the location of B. Its simplified section is shown in Fig. D.
‘.Their causes are considered as follows.

1} Im spite of the slope was composed by loose fine or medium sand
{their Standard gradient is 1 : 1.0 - 1.5), the cutting gradient
could not be SatlstEd, perhaps because the terrace cliff of base

;d rock was closed by.

2) - Water on cliff and surface of terrace easily infiltrate into side
‘slope after excavation of channel, and_groundwater flowing on the

base-rock‘acts as lubricant and causes slide from base rock.

Therefore the counter measures should be made proper gradient and

deffectlve dralnage system for cuttlng and banking of side slope. For
.many gullles eroded by ralnfall on the 51de slope, some slope protection

” such as sodd;ng should be done.
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3. Alternative of channel route
There is opinion that it's better to change the channeicroute in the
base rock area to avoid the failure above mentiocned and the leakage (loss
of water) through terrace deposit. But this idea is not so effective

because of following rxeasons.

1) If be selected on base rock, the length of channel will be about 3.8
km along the foot of terrace cliff and longer than present route of
3 km {(from A to B'}.

2) Standard cutting gradient of base rock (shale and sand stone)-i931 s
0.7 - 1.2 and the slope of cliff is about 1 : 4, then volume of ex-

cavation will be much larger than present one..

3) Moreover there is p0551b111ty of land slide by ‘excavation of foot of
slope. Because these base rocks show a tendency of ‘land slide.  For
example, we can see two land slides near Cot Matale from the road to

Blrem. Anyway channel is better to be apart from foot of hill..

4. Leakage from channel _ _ , _ _ _
Within layers composed the.middle'terrace, base rock (shale and sand
stone) is regarded to enough as- impervious layer, but sand and gravel layer

are previous layer and their permeability may become order of 10™2 cm/sec.

Therefore it's desirable to make lining for leakage, if. not, it

should be done after detail examination to seek amount of leakage.

'5.'3Bearing capacity

Intake will be fixed on base rock The depths of bottom of channel
are almost deeper than 5 m, therefore bottom is always set’ on gravel
layer or base rock. So there is no problem except ‘for unexpected deve-

lopments.

Problems
1. Slope failure of canal

Some slope failure can be: observed at the upstream part where the
leftside steephill is located close to"the canal.: Slope faxlure in the '

canal may occure also in future espec1ally after water—flowlng, ow1ng to
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the'steep:cut of side slope and the property of sand.

2. Conveyance loss

The ground of the deSLgned route consisted of sand and gravel is
fairly permeable ranging from K=1x 1071 cm/sec to 1 x 10 /sec accord-
‘ing to the“suruey'report."The'conveyance loss ratio will be considerably
high. ' '

3. Degradation of'river bed
‘Some traces of the degradation of river bed can be observed at the
proposed free intake site. ~Although there is exposed base rocks, some
consideration for the possibility of degradation in future will be neces-

'sary.

Proposals

The Cross section of the canal executed tentatively is fairly small for
steeper 51de slopes. compared with the original design.  The present capacity

1s‘6.5_m3/sec, less than_2/3 of the designed capacity 10 m3/sec.

In orxder to:satisfy-the'design requirement, to protect the slope failure

and to reduce water losses, various types of lining canals are considered.

Materials used for linings include plain or reinforced concrete, stone
masonry, brick, asphalt, synthetic plastics, bentonite, lime, timber, and

soils. The typical types ‘to be recommendable are as follows.
l;_ Compacted earth lining canal

:uBlending of two or.more materials secures suitable soils for earth
-linings; The best results are obtained from gravels with sandy clay
" binder. The gravel particles provide good erosion resistance and clay
prov1de 1mperv10usness. Good. stability characteristics are provided by
ﬂthe well graded sandy gravel fraction as well as the cohesive binder.
The ‘sand and gravels are obtainable from the excavation, but the clay will

be conveyed‘from distance.

The proportions of the'soils to be blended should be determined by
prior laboratory testing. The compacted earth lining is placed in 15 cm,

compacted layers to a depth ‘of 0.6 m. in the canal bottom, and a horizontal
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The

width of 1.5 m on the canal slopes. The side;slopes ab¢ve'thg_wate;:

section are also protected with earth linings 30 cm thick with slope

tamping and soddings.

Concrete lining canal
 The advantages of concrete'lining canal_also_includé peffect savings
of water, possibility of small canal secticns and stxuctures,'highe; per-.

missible velocittes and steeper side slopes.

Concrete box culvert
In case of concrete box culvert, still fafthe:,ddvantages include
lower operation and maintenace costs, and_noﬂdanger-qf_canél failure,

The only problem will be the construction cost.

others
Peusangan free intake

The location of the_free'intake sha11 be determined~cohsidering
treatment of the sedimentatioh inffront_ofrthe‘proposed'site.' Thé stru#—
ture of the intake would be better to be designed so-asztormeeﬁ;the condi-
tions in case of weir construction in future due to the degradation of '

river bed.

Alternative for Pante Lhong area
Although water supply to Pante Lhong area is included in the Krueng .

Peusangan project, it is desirable to secure its‘own'reliablé waﬁef're—'

- source, unless the driving canal of Krueng Peusangan project is build up

completely. The most suitable weir site‘shall‘be_selected*and.sgrveyed;
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EXTRACT FROM'_] _
"PRDPOSAL SCHEDULE OF INVESTIGATION, PLANNING AND DESIGN ON THE
LEMBOR IRRIGATION PROJECT 1976/1977, MARCH 1976"

Background of thls report

At the end of last year, we were asked to go and see the Lembor

hlrrlgatlon Pro:ect in Flores 1sland. Our object requested by Mr. Sadeli,

- the chref-of_the Plennlng_and Desrgn Serv1ce, Directorate of Irrigation,

was to study,the essential factors'forfmaking'the master plan of the

project;“,.,'r;h

The survey trrp was carried out from January '5 to January 17, 1976.

'Slnce our - return from the job site we are studying various ltems related

to the project.' e :3?:-“'9_ A

Apart from thlS work we were asked to make the schedule of investiga-

tion, planning and design on the project in 1976/1977 because the schedule

“for next'fiscal'year had'hot;framed yet although the budget had been de-

. cided at that time. " This report was made in'the line with this request.

At the mlddle of February, we explalned the skelton of this report
to Mr. W1yoto,_the_ch1ef of the Rehabilitation and Exp101tatlon Service,

Directorate of Irrigation., It is said that this project is an urgent one,

_so the master plan is also desired to be made as soon as possible. But

we are afrald that oneyear is too short to establish the master plan.

Investlgatlon and plannlng should be carrled out effectively and systema—

_s_tlcally. B

Investlgatlon ' _

The lnvestlgatlon items which are handled in this chapter are within

f.the range of. the techn1ca1 aspects, i.e., civil engineering, geology,
pedology, etc. It goes without. saylng that these items should be in-
.vestigated carefully consmderrng the other factors, i.e., agricultural,

_soc1a1ﬁand'econom1c s;tuetlons.of-the project.

2.1 Topographlcal

'532 Basic topographlcal map -

For lnvestigatlon and plannlng of 1rr1gat10n pro;ects, first of

11, we must get a proper topographlcal map (here inafter called
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“the basic map"). There are sevefal kinds maps related to the project

but only the follow;ng two klnds explained below are rellable.

General map {(Scale 1 : 250 OOO)

This map covers the'whole'project area including the catchment .
areas of the weirs and it is considered the most reliable cne. To
grasp the general view of the progect this 1s su1tab1e but the scale'

is too small to do 1nvestlgatlon, plannlng and sesxgn.'
Detail map (Scale 1 : 5,000)

The mapping of'tﬁis kind was executed by two organizations;*i.e.,
PT, NINDYA KARYA and German Miesicnary. The mapped area_by_the'former
covers Wae Lombur and Wae Lombur- and Wae Sele areas, and the one_by
the latter covers Wae Sele and Wae Sesap. Almost_all_Wae Sele_areé
is double mapped by both organizations. Wae Cewo area is not covered

- yet,

Although we admit this map is.very useful there are some faults
which can not meet the purpose of investigatioh, planning and design

concerning its accuracy.
The faults are as follows.

l.  The contour line intervals by PT. NINDYA KARYA and German Mis-
sionary are 5 m and 10 m respectively. 'These contour intervals
seem to be too rough to determine the block system for ‘the bene-

fited area especially for the flat part‘onWae Sesap‘area;‘

2. fThere are- very few control p01nts such as bench mark and trlangu—
lax point in the map. We can see only three control points in
the map by PT. NINDYA KARYA and cannot find such a point in the
part by German Missionary. (We can see many places having.their
heights, but they seem not bench marks but check points. Further-
more, by the explanation of the map the heights of these ‘check
points were ﬁeasured by an altimeter, so comarative large error
was considered to be unavoidable)l Besides its ‘accuracy there

are following'problems. ‘ ' e e

1) The catchment areas cf the existing and proposed welrs are
excludlng though they are 1ndlspensab1e factors to calculate

the water avallablllty of thxs project.
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- 2) Wae Cewo area has not‘been-covered'by a such scale map. Con-
51der1ng the above mentioned problems a new map which has the

' following quallflcatlons is requlre to be made in 1976/1977.

_ First of all,,thecareas.related to the-mapplng should be cleared,
T_We don't have any'data about the existing mapped areas so we can-
not help calculatlng the areas with a planimeter on 1 : 250,000
topographlc map Therefore, the calculatlon may be rough natural-
1y, but we can get a general.tendency of them. It is needless to

_say that these calculated areas should be checked again before
actual mapplng or modlflcatlon.' The total area required to be -
mapped is about 6, 100 ha (See Fig. 2). about 2,200 ha in 6,100
“ha has been mapped by PT. NINDYA KARYA. (A part in Fig. 2) and
about 4,400 ha hes been mapped by General Missionary.. (B part
‘in_Fig,_Z) |

The total existing mapped area is about 5,700 ha because about 900 ha

of both part is overlapped.

. About 400 ha of Wae Cewo area has not been mapped yet..

1. The contour intervals of A and B parts should be modified to meet
the purpose of- investigation, planning and design. The irreduci-
ble mlnlmum contour interval is consldered 2.5 m in hilly region

.and l Om in flat plain in Wae Sesap area.

2, To check the accuracy of the map ea51ly and to utlllze this map

more effectlvely for the 1mplementatlon of the project control
 901nt5 such as bench mark and triangular point should be prepared
as much as pOSSlble. There is no standard about the number of
control polnt but mlnlmum number is considered 10 in the project

'area. .

fMeasurement of catchment area

It 1s sald that the budget in 1976/1977 cannot afford to map the

\catchment areas related to the progect. But to grasp the catchment
'_:area condltlons well is 1ndlspensable for the determination of water
.:avallabillty Espec1ally, the measurement of catchment areas is one
~:f >of the most 1mportant factors to grasp the COndlthns, so it should

be carrled out by some mean;ngs such ‘as reconnaissance or ground
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survey with reference to 1—:.250,000 map or the aerophotographs. .
mentioned below.
Aerophotographs--

There are aerophotographs made by DinaS‘TopegrafiTAngkatan Darat
in 1948 (Scale 1 : 50,000). ’ S

The photographs related to the projeet area are'six sheets.
Three sheets of them are vertical and others obllque views. We are

now geing on with the procedure to get them and they will be very.

- useful for grasplng the geomorphologlcal aspects of the progect area

and espec1a11y the measurement of the catchment area.

Land. classification -

This investigation is done on the basis of the basic ‘map mentioned

in the item 2.1. The investigated results is shown in the basic map, so

the parts of the investigated area will be easily judged to. be su;table

to cultlvatlon.

The land classification consists of the following four factors.
Land slope
The benefited area is comparatively flat, but there are steep
slopes in the both sides of valieys and the foots of hllls._ In

Japan, the area where the slope is beyond'15 " is considered unsuit-

able for land reclamation to paddy field.
Soil depth

This is defined as the depth from Surface to bed rock or gravel
layer. In Japan, the area where the depth is shorter than 25 cm is

con51dered unsuitable for land reclamatlon to paddy fleld
Soil texture

This survey is done to see the aptitude of land‘reclamingnte
paddy and dry field and the estlmate the water requ1rement in depth.;
At least, classrflcatron of sand, sandy loam, loam, clay loam, clay
is necessary by counting clay content from graln 31ze analysrs about -
the dominant soil w1th1n depth of 50 cm.- And 1ts better to ‘add the
dlfference of volcanie, humus or: gravelly character lf posslble.-

For examlnatlon of fertlllty and amendment of sorl, chem1ca1

S=1320.



analy51s is necessary such as potentlal of hydrogen phosphate

absorption coefflclent, exchange ac;dlty, catlon exchange capacity
r

humus content etc. Standard sampling unit area is 25 ha for the

' former and 100 ha for the latter in Japan.
d. 'Gravel content '

ThlS survey is done to d1g a square hole (Depth 1 m, width 1 m,
length 1 m) and to measure thlS amount of gravel, (gravel is defined
-'as stone and rock. of which diameters. are 1arger than 5 cm). In Japan
'the area where gravel content percent is beyong 30 % is considered
'unsultable for land reclamation to paddy field. About the above -

mentloned four factors the unit ‘area of survey is about 25 ha in
Japan, but - the simplification or modification of above mentiocned
methods 1s_adm1ttab1e taking into. consideration of the project cir-

cumstance.
2.5, Survey .on New Weir

" There are many proposed weir sites in.the_project area, but the
following two weir sites are leading. '
a. Wae Nengke Weir'
Thls weir is . strongly de51red by Bupati of Kabupaten Manggarai’
and the proposed weir 51te is at the confluence of Wae Nengke and
Wae Kanta. If the new weir ‘meets the below mentioned checking
p01nts 1t will be an 1mportant irrigation equipment in the total
irrlgatxon system because Wae Nengke is the largest among the rivers

related to the progect.

_l. Helght leference between Rlver Bed and Benefited Area. When
| we v1sxted the confluence durlng the trip, about 50 m was the
roughly measured helght hetween the ‘river bed and the planes
" which spread on the both sides. Judging from the height the
'1rr1gable area by ‘this weir will be comparatlvely far from the
weir 51te; The fact will strongly influence not only the ef-
" ficiency of the ‘weir but also the posibility of the construc-
‘tions. Therefore, the checking of the height between the river
_bedzand‘the benefited area should be done first of all and
secondly both profile and cross sectional levelings of Wae

:-Nengke‘should_be;barefully done through several km in order to
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select the best weir site.
2. Geological investigation at Weir Site
after the decision of the new weir, site-thie'checking pcint.

is desirable to be done. But this checklng 901nt may be put off

in next grade con31der1ng the c1rcumstance.

b, Wae Kanta Weir

This weir is proposed by Mr. X. Morel, the surveyer who ! made the
map about Wae Sele and Wae Sesap areas, in: his report f The_proposed'
weir site is located near Desa Pela. We were not able te vieit'the'.
‘place during our trip, but the . followmng assumptlon w111 be. poss;ble
from the map “and’ geomorphologlcal survey The helght between the
- river bed and the benefited area and .the: catchment area -may. be.smal—
ler than the case of Wae Nengke Weir. Such as 1hvestlgatlon ae Wae
Nengke weir is desirable, but the main effort ehould_belpuﬁ_ph‘the

discharge survey in thls case.
2.6 Checklng of existing xrrlgatlon equlpment

For making the total irrigation plan, all ex1st1ng 1rrlgatlon

equipments should be checked and conflrmed thelr capac1t1es.

- 134 -



- /THE REPORT OF GEOLOGICAL SURVEY ON THE
.. PAMUKULU ‘IRRIGATION PROJECT

I._ Preface ‘;-,

i From September 18 to September 25 1975 "three of’ us together went
to survey and observe the Pamukulu proyect 1n Takalar South Sulawe51

Prov1nce. L
“Our tean was‘as follows
Uno’f”;,_:f:' Geologlst Colombo Plan Expert, Japan

'_ 'T. Hartlwarman ClVll englneer, Counterpart

Sumaryono o :_ Geologlst Counterpart
The aim of our trlp was as follows.

.,Pamukulu weir- szte ;was altered from the flrst proposed one to new

- one whlch ls sxtuated downstream. of 2 8 km from the initial one.

o Prellmlnary de51gn of new one was already done but 1t was deSLgned

w1thout geologlcal survey.

Therefore ‘we were golng to make sure the suitability of foundaation

Eor the design from geological aspect.

L If it need to execute some future geological survey, we were going

to recommend about. it . (and addltlonally for aqueduct site too).
We. flnlshed our schedule of survey as follows.

September 20th.-fGreet1ng and maklng preV1ous arrangement
‘with Mr. Suratman and Mr. Yasir at water
_  resources development division
t-g~2lst- .Survey on old proposed weir site
r_22nd-:lSurvey on-deeigned-weir site
. 23rd:vrsnrvey'on aqueduct site
:24th:”:Temporary report of survey to water resources

' development d1v1510n
HII; Newly desrgned welr szte

Thls srte is 51tuated ‘about 250 m. upstream direction from Jene

‘ Mattalassa v111age, nd about 2 8 -km downstream from the first proposed
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weir site. According to the design, weir is coupure and fixed type.

The length of coupure is about 240 m, the width of coupure bottom is 30 m

(G H. + 42 m), and crest length of enclosing dam is 100 m and dam hemght

is 15 m (river bed G.H. + 34 - 35 m}. (See Flg.-l)

1.

Both banks of weir site are hilly area of relative hight of 20 m or.

so from river bed and sldpe down to river'bed by 15'—'20'degteee}

Vicinity of site consists of volceanic breccia_(intermediate or basic.
rock, belong to Miocene-Pliocene) and almost lacks weathering 1ayer._
Only near by top of both banks we can see the residual soil'of 30 -
50 cm thickness 1nc1ud1ng many pebbles and cobbles, and there scarce-'

ly exists the river dep051t w1th some boulder.

Estimating from appearance, the compression Strenétﬁ of_toék:may be
more than 150 kg/cm? and permeability of rock may be very low, so

the design of fixed type is proper: for tﬁis site."At the end of '
downstream of coupure, it need not to consider ;he_special Pprotection

for shooting flow. For excavation it needs to use some explosives.

Leakage that may cause difficulty for intake is hardly_considered at

the present time.

UnsuSpected leakage is rarely occured in vbicanic rocks. . Though we

found some fairly large crack on site, making a through examination

for the pressence of leakage is much expensive. Sofif_such_troﬁble
occures after construdtion, its better to be handled theh'by some

counter measure.

Excavated rocks will be'mainly used as dam material. If soil will be
used as shielding zone, as there lS no thick weathered layer near by,
it must be investigated to look for soll whlch ‘can be collected in a

mass,

Probably it can't be get from_weathered 1ayer:but'frdm terrace_deposi'
deposit. There may be neo serieus.problemé”refered to dam foundation. .
Any way as a matter of course, some borings'and soii mechanic_test

should be done for design of dam.
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III.

“As for the'tYPe of driving channel succeeded to weir,'the selection

whether it shall be open channel or tunnel will depended on their

conStructlon cost;~‘

(Additlonal note about old planned smte)

Dlscharge survey has been carried out by Dlrectorate of Hydraulic

_Engineering Bandung at Pesanggrahan_51tuated downstream of 1.4 km

from thisisite;'

Geological investigation at weir site has been executed by C.V,.

Geoteknik and mapping‘along the river was finished by P.T. Tricon.

This weir Slte was abandoned for the reasons that dr1v1ng channel

was too 1ong and channel route ‘was 51tuated to steep slope. Accord-

.ing to geologloal survey, the weir site should be designed for

floating'type (river bed G.H., + 52.00 m}.

As there are some incomplete or misunderstood descriptions in.

_ "Interim report of Geological investigation", we directed to

reexamination.

‘Aqueduct site

This agqueduct will be constructed on downstream of 3 km or so from

newly proposed weir site, or lie in east of 1.5 km from Mancong Komba

village.

Route of channel is not decided. yet, then accurate site of agueduct

is not determined. For. . plannlng on deSLgn of agqueduct and channel, it

seems useful to have a conception of general geology and geomorphology

about this area. {See Fig. 2)

1.

Plain of’bothsides of river is roughly distinguished to two terrace

plain i.e. plain I'and plan II.

Plain I is- mainly distributed at right side of river and plain II is

at left ‘side.

~'Plain T 1s higher than plaln II by 2 - 4 m.

River deposit is seemed to be a little on river bed. The width of

river is about 20 m and wetted perlmeter is about 5 - 7 m in the

survey_time. R;ver_de9951t is seemed to be a little on river bed.
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‘sisted of terrace deposits i.e.
'outcrop) and gravel layer (thlckness 1mat outcrop)

Plain It is consisted of volcanic brecc1a whlch s belong to seml-

hard or hard rock and surface soil is scarecely Plain I lS con—

soil layer . (thlckness is l - 4 m at

¥

In any caSe,.so far as pier and abutment of‘anedudt,fbearing

capacity or shearing resistivity required for fouﬁdatiqn;is not

" so much,

Volcanic breccia is enough and gravel layer is perhéps enpugh'as
bearing layer. If there is no need to. select the channel route
for special constructlon, its enough to examlne the form and strength

of foundation at the very spots.
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Fig. 2 Geological 'Map .and Anticipated Profile
. (sketch): S -

Terrace deposit = — s ,Plain II
Gravel K -
m Volcanic breccia : —=—Plain.I .
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II. .

. EXTRACT FROM. _ ‘
"TECHNICAL INVESTIGATION REPORT ON THE TLOGO PROPOSED DAM, JUNE 1975"

Locatlon and topography

- The: proposed Tlogo dam site is 51tuated about 20 km to the south of
Rembang,_Central Java. The catchment area of the proposed dam is
12.60,km2, extending about 6 km from east to west and 2 km frem north to

.south; It shapes a compllcated hilly land with gentle slopes surrounded

by low mountains, 200 m to. 300 m in elevatlon.

The“proposed dam site is located at the place where the Besek river

" flows into the valley stream gathering water from the whole catchment

area. ‘The area spreading.above the dam site shapes a wide area with
.gentle'undulatlons,7so it will possibly form a good reservoir basin.
"While, the valley propoSed”the dam ‘construction is so narrow that the
length of dam crest will be about 70 m for 20 meters of dam height.
Therefore, it can be ‘said that the proposed dam site is topographically

-effectlve and suitable.
Geology
1. General geology
The" proposed 1rrlgatlon area and dam srte are parts of the re-
gional geology of the hilly dlstrlct of Rembang. The hllly district
‘of Rembang consrsts of a number of more or less east and west trend-
ing ridges alternatlng w1th alluvial plains. The hills almost reach
" the north cost from which they are separated by narrow ‘sandy beaches.
~ The general geologlc structure of that area is called Rembang Anti-

clinorium whlch consists of folded sedimentary rocks e.9g.: sandy

llmestone, limestone and marl.

_32."Geolog1cal condltlon of the proposed dam srte

J_ The proposed dam ‘site. 15 located at the narrow Kalibesek valley
- with the steep topographlcal condition at the left and right side
' banks. ‘That topographical ‘condition is suitable for dam construction.
- The abutment, left and right side are llmestone ridges with trend

ast-west, srmllar to the strike of the layers.
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V.

According to the short observation at proposed dam axis, two

kinds of limestone are exposed. Flrstly, the - lower part is sandy

limestone and secondly is "Karren Limestone" at the upper part.

The physical properties of those limestones are hard and ‘sometimes

massive if they are still fresh. There is no foundatlon problem

for supporting the dam body, because the bearlng capacity is high,

-But usually in area where limestones preueil'the‘limestone?has

possibility to weathered and to be caused cavity, sink hole ‘etc., -

Therefore if such phencmena cccure -at this damsite and reservoir

area, it may turn out to induce leakage. This is one subject of

survey. According to our short observation, the large amount of

good quality earth for dam material will not be expected It seems

that alluvial or volcanic origin soils are not so abundant and

wheathered soils_come_from_Tertiary sediments are not good q-ality.

This is another main subject of_survey..

Conclusion and recommendation

1.

2.

Conclusion

(1)

(2)

Topography of the proposed site will be suitable for dam con-
struction. ‘ S

However, the construction costs of the drver51on tunnel and the

splllway will be comparatlvely high.

Recommendatlon

{1}

(2)

The observation of water level and discharge measurement near

the dam site or the Simoturu weir are necessary. -

Geological and soil mechanic inveétigations must be carried

ocut as follows: .

a. Détailed'geological mapping at the dam site and reservoir
area including: kind of rocks and their extent, geologi-'

cal structure (fault, jOlnt system, fractures), geomorh-

polog1ca1 phenomena {sinkholes, cavrng, landsllde etc )

a. 1 Ex15trng stratlgraphlc datum of nearest place from re-

servoir 1s requlred, and in comparlson w1th layers of dam'
"51te and reservoxr, rough guess about 1atter horrzons and

beddlng condltlons should be gotten.
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-From whole geological structure of the hilly district of

Rembang, the meanlng of geomorphology about the ridge of

-;dam51te and reservoir area - (and general alternatlon of
L E =W trend ridge and alluV1al plaln) must be interpreted.
_ This geologlcal structure may glve suggestion about the

Aleakage from reservolr and dlstrlbution of alluvial soil.

In case of engineerinq purpose,. gecloglical map must be
surface geological map.. It must contain rough extent and
depth of surface soil or weathered soil for construction

materials or for excavation. and it is desirable to write

'about varlous surface phenomena, e.g. ‘characteristic of

“land’ slide or huge limestone in settlement. About the

survey. of sink hole or cave for leakage, it is necessary

" not oniy to make field investigation but also to get in-

formatlon from old ‘village men.

Nelghbourhood of dam51te w1ll be mapped by large scale
{(about 1. : 500). By thls map, detail geological mapping

shall be done. In our obsexvation, trend of layers change

. as follows from downstream to dam SltE‘ N 90° E/lS - 17°

N (sandy tuff, welr site, 300 m from dam site), N 75°

W/30 N (30 m from dam site), irregular but almost verti-

.cal (limestone, dam site). From these feature, some

special structure is expected at dam site. That struc-
ture, kinds of rock and system of crack etc. are important
to see the characteristic of leakage, and these must be

made clear before design. ~Core boring shall be

. planned for the purpose to assure the temporary ge-

ological interpretation gotten by survey.

Core drilling along the dam axis, for subsurface condition

of the foundation rocks (porosity, permeability ete.)
Construction material
It depends on the type of the proposed dam. Location

and quantlty of s0il, gravel and rock. Soil mechanic

,laboratory_test of soil derived from weathering marl.

_That kind of soil is abundant not so far from the dam site.

- 143 <



c.l In case of this dam, dam type w;ll be: dec1ded rather by

quality and quality of avallable materials around the dam

site, so.survey of constructlon material is lmportant

'Course graln material shows more sound stabllity than fine

grain one as dam material, therefore in my. oplnion it is.
not .toc -much to say that-soil mechanlc survey should

put. stress- on looking for coarse material 1ike sandy 5011,'

. sand gravel and - rock in Java. -

In first stage of survey, it is essentlal to make rough

estimate about volume and characterlstlc of" material ex-

'tendlng over wide area, so’ that lt is deSLrable to apply

unlfled 5011 c1a551flcatlon method



1.

EXTRACT FROM

- .WTECHNICAL INVESTIGATION REPORT (ON THE PAKISBARU PROPOSED, DAM,
U : ' JAN. 22 1975"'

Outcrop

The rocks of thls dlstrlct come under Tertlary, Miocene system.
They are malnly derlved from volcanlc materlal, such as Breccia tuff,

tuff, basaltlo 1ava etc.

='a.fi'*Wea.thered tertlary

“{ﬂdAbove mentloned rocks are weathered severely and deeply. for
”fﬁilnstance, basaltrc lava at rlght bank of dam51te cau be stripped off
?;ea51ly by flnger tlp but remalns its orlglnal rock texture. Also
=:-._“_l:vreccu.a tuff or tuff show the same character. Around the reservoir,
" only small outcrop of hard basaltlc rock is found near the nothern

sprlng. :

b. ' The upper ‘most part of above rock is affected by lateritization and

show reddlsh colour. Its thlckness a few meters but some time it is

"alost by er051on.

' ;c.j‘These weathered sedlments above mentloned ‘are covered w1th brown soil.

';Brown soll orlglnated from. volcanlc ash. It almost cover all the
1surface of topography. The thlckness of brown soil is 0 to a few

'meters accordlng to the topography. Some times, for example west

. 'f h111 of reservolr, 1t reaches ‘more than 5 meters in thickness.

'The base of dam ax15

o Rlce fleld 11es 1n most of valley bottom and rzver ‘deposit will be

:Lthin. It‘s supposed weathered brecc1a tuff or somethlng like that will be

'_ under the rlver deposmt and we cannot reach fresh- hard rock within a few

‘himeters depth I "hznk.: Both abutts of dam are. the same as the case of

:Jrlver bed. It w111 be questlon how much bearlng power -they have.
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3.

Dam body material

we couldn't find good material for dam body‘nearby."So”ﬁe.think,
it's inevitable to use the same matefial as foundation. These material,
brown soil, red soil, weathered tertiary are abundant near reservoir.
But, as I said, they are all derived from volcanism, then they.are some-—
time contain many decomposed glass. So they may be not so well for
construction, in my experience in Japan. .
Others

a. The leakage of water from reservoir

In such area whlch consist of varlous volcanlc materlals, I am
afraid water leakage occurred from reserv01r, espec;ally llke this
situated on the top of hill. If water percolates so much downward
or sideward through the rock, usually run off of‘such area almost
cannot be seen in dry season, but in tﬁis area it is known that run
off of dry season is one third of wet season. I am not.worry.about_
that so much, but it will be necessary to study the perheability of

rocks.

Ib. The land slide

We can see two land slides near the reservoir. I think their
sliding plane is in shallow depth and their sliding ‘ranges are not so
large extent but we need to consider some counter-plan similar to

soll conservation or erosion control.

The course of investigation will be shown in attached paper
Dam location

As for the two alternatives proposed for dam constructlon, the downw
stream site (alternative I) ‘needs to construct a large Slzed secondary
dam which is in danger of slldlng down along the steep slope outsxde of
the reservoir basin. While for the upstream sxte (alternatlve II), it is
rather possible to construct a dam, although the helght of dam shall ‘be
restricted by the saddle at the right slope of which the height is about
15 m from the lowest place of the dam site. Sinoe a more'favoreble.site
cannot be found around the area, alternative II will be decided-as‘the

suitable dam site. And the site of the saddle should be carefully
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studied geologically..
ﬁam £ybel

‘A homogeneous type of earth dam can he considered to construct a
dam, due to the soil condition that it seemed to be the same kind of
ciay-around the area. Clay is practically impervious, but it is highly
absorbtive. When saturated, it tends to become fluld, it is slow to
drain, and its cohesive and frictional resistances are greatly reduced.
In case of a homogeneous type of earth dam, sufficient drainage facili-
tles must be equ1pped, such as stand drain, horlzontal drain and toe
drain. Materials for these drains and fllters must be sought out in the

vicinity and their characters and mechanlcs must be studied.

- Nawangan project

Geological constituents (fresh miocene rock: breccia tuff, basalt
etc.) are good for base of dam. However, assuming the dam construction
at the proposed site, the storage capacity will be less than the volume

- of dam body. For'instance, in. case of 30 meter dam height, the storage
capacity w111 be 126,300 m and the volume of dam body will be 144,600 m%
as. shown in Fig. . 8o, it is not sultable for dam construction.

The alternative measure will be weir construction.
' Ngromo project
Wide outcrops of basaltic rock can be seen on the river beds of two
sites proposed for weir construction. The suitable weir site should be
,decided'in accordance with the elevation of the beneficial area.
Although some parts of both bank are covered with soil or plants, the

shape of rock’ w;ll be easily found by trenching before design. (Please

refer to 3-2 about anEStlgatlon of weir.)

Investlgatlon plan for Pakls baru dam

' The follow1ng plan will be de51rable upon our rough survey mentioned

before. _Its fundamental 1deas are to get information about,
R 'Bearlng power and permeablllty, as dam base.

‘2,  Physical and dynamic character of soil, as dam mater1a1
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The former is mainly executed by boring taken with penetration'and
permeability test, while the latter mainly examlne in- the laboratory. These
results shall be very useful as analogous data for small dam construction
on tertiary stratum in future. It is enough to decide the locatlon of
borrow after the soil test because dam material may be peoor quality but

plenty and can be found anywhere.

1. Boring: Locatioh {on dam axis and spil

a. Right slope (15 m high from rlver bed) length 20 m
River bed (20 m from foot of right slope) 20 m
River bed (20 m from foot of left slope) 0m
Left slope (15 m high from river bed) _ 10 m-
Spillway B : 10 m.:

b. Permeability test
{every 2 - 3 m length in boring hole)
c. Standard penetration test

(at 6.5, 1.0, 1.5, 2.0, 3.0 m depth, under 3 m at each 3 m depth)

2. So0il mechanic test

a. Sample Brown soil ~ 3 sample
Red soil 3 sample
Weathered :tertiary 4 sample

b. Item Natural water content
Grading ' |
Liqﬁidus and plastic limit
Share test o

Compaction test

3. Supplementary note (1)

a. If the core recovery is not enoﬁgh 1t needs to use double core tube

or to bore without clrculatlon water._;
b. By pressure method take care to prevent to make clayey hole wall

c. Describe the name of method.
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Necessary to select the samples showing different appearance at

different place. Sampling location must be pointed out on map and

‘be taken colour photo (close up). Sampling of dam materials

=usﬁally needs the direction of either geologist and soil mechanics

engineer about their locations and specimens in field site.

Natural water content is also important for embanking. By grain
512e and con51stency test, 1dent1fy the name of soil according to

‘unlfled soxl cla551f1catlon. By compactlon and share test, decide

the design value, e.g. den51ty, friction angle, cohesion etc.

Supplementary note (2)

1)

2)

3)

If possxble,_lt's deSLrable to add next survey,
Borrow
For body materials. If above mentioned soil test are not

finished yet, we must assume the locations depened on its economical

" and community's interest view. On these assumed locations we shall

examlne the kind: of soil, the thickness and extension by boring,

: augar or ‘test p1t method._

Stohe

: For stone pltchlng (masonry work) to protect spillway and dam
toe._ By geological survey ‘we can expect some su1table kinds of
rock, e.g. basaltic rock, tuffucious rock or llmestone But it needs
to have some hardness and to get inexpensively. Then sometime we

might need compression test or boring to detect the overburden.

Sand=and gravel

For draln. If we cannot flnd the proper location of sand layer

. -oxr depos;t by geologlcal survey, we have to bring them a long way.

5_We mlght need graln smze test and some volume survey.

About, above mentloned survey, the report should be summarized after

.the folloW1ng 1tems.-

'Location,'topography.7-Borrow_or quarry size. 'Geological condition,

qualify} available .volume, degree of difficulty to work, transportation

_-(road), purchase'price.'
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Advice for investigation . _ : . S o D Jany 22} 1975
1. Dam _ _
Generally speaking;.there_mAy:be only two geological pypes_abouﬁ

‘dam basement in Jawa. One is Tertiary stratum and other is volcanic
rock or sediment.  So I guess there are maﬁy.data_concerning both the
character of basement and body material of existing dams in.eaéh geologi~
cal condition. If we have the inventory of such'dafa;lweJCan1gét easily
rough guess about proposed dam condition. :For éxample, wércodidlfind
the bearing capacity. permeability or vérious soil mechanic chafacters—
of Tertiary rock similar to Pakis baru dam in it. If not, we have to
start from the beginning and investigation costhill be éxpensive; |
Especially, in my case,.I don;t know any specialties.of'geblogy-or sqil
mechanics for dam construction are here. So my first step to do, should -~
be collection of every data about existing dams (I think it's enough to-

be after independence)

The item to be collected, may be foliowings

1) Dimensions of dam (name, catachment area, flood volume, storage-
capacity, height, length, volume content, construction period, cost

etc.)
2) The reasons why that location was settled
3) The reasons why that dam axis and dam type-were'settled
4) Geological map
5) .Geological profile {including investigation)
6) Designed or executed profile {(dam arrangement, foundatiph t:eatment)

7) Physical properties of base and dam materials (quantity of investi-

gation and their results)
8) Design values and executed value for calqulat;;n oﬁ.sloée‘stability
9} Foundation treatment (method and cost)
10). Problems under and after construction

11} Observation datas afte:_construction:
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' hope you Wlll understand its nece551ty and recommend the good way.

If such inventory is'already provided for general use, I must get

it as soon as possible, if not, we have to find the way to collect these

data.r.I=hope'to be guided how to get them.

'-dAEoGe'mentibned'items are only related'to geology and soil mecha-
nics, but data about hydroloegy, design or economy are needed for every
one. So it may be the best way to attempt and summarize the whole situa-

tion and tabloid as inventory. - But it will not able to do by one man,

it will need cooperation with engineers in different section, especially

one who knows well where these data are and how to get them easily. I

Welr
At my flrst courtesy, Mr. Oésman, Director of Irrigation, told me

that my flrst work in this country mlght be to make the guide-line to

geologlcal 1nvest1gat10n for weir constructlon.

In Japan, geologlst is demanded to get following data.
1) Geologlcal proflle

2) -Permeability 3

) Bearlng capac1ty

: 4)_=Gra1n 51ze accumulatlon curve, sediment load, and its foundamental

guide is shown in "Manual of Planning and designing.
Head work: Ministry of Agriculture and Forestry Japan".
So it is not so dlfflcult to excerpt geological matters and bring

conc1u51on.

f“ But when I heard that request I wonder what problems happened and

'what spec;alltles are here.' My flrst step must be to collect the

fallures 1nstances as many as poss;ble. Because, the aim of investiga-

tion 1s “to prevent fallures, on the countrary that failures show the

”Vgulde 11ne cf 1nvest1gat10n.

By chance, I had a time to talk about Ngromo weir in Pakis baru

“fpdlstrlct w1th Mr. Sadell, Chlef of plannlng and designing service, he

suggested the severe effects of ' sourlng on river bed- rock which were

occured in Central Java.__
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Generally speaking, scouring means the fact that, by its.mechanicel
force, the river flow digs up and washers away soils and sand gravel. I
have not heard aﬁout rock. I don't know what kind of rock can not bear
against the destructive or tractive force of severe flood flow and how

to decide the necessity of riprap or apron,

Its dlfflcult to detect the durabxllty of rock for scouring theoretl—

cally, we had better to perform following study then

1) Make a list of damaged weirs
2) Classify the causes from the geological ‘and soil mechanical aspect.

3) Observe the geological condition at affected or non affected weire_

on the point of scouring.
4) Sellect typical roeks from above mentioned weirs.
5) Test for abfasion and compreesion.
6) Decide the safety range of reck strehgth fer sScoruing.

Abrasion and compression test,‘either'of-them are inclﬁded in
concrete and its aggregate tests. Abrasion test (by Loeangels machine,
JIS 21, ASTMC 131) does not show the_bearing'strength.for scouring
directly but character of this test have some resemblance to it. Con-
pression test (JIS 33) is very simple teet and if we can ge£ seme
correlation between these two tests we can ea511y Judge the strength by

compression test.

Investigation

Some times I was asked at field site whether we could construct. the’
dam at this location or not. But these queStions”are always nonsence.
Because we can construct the reservoir at anywhere or at any geologlc

condltlon, if economlc con51deratlon could be excluded.

In our investigation, especially about 1ook1ng for damSLte, sellect—
ing damsite from proposed ones or plannlng on geologlcal view, we
cannot neglect the designing aspect “and de51gn always be based on
economy. At least, before beglnnlng of 1nvestlgatlon we need to assure

the outline mentloned below.
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1)

2)

3)
o

-5)

Purpose of project

Required water volume, reservoir capacity

Height'of intake

Proposed damsite

Being based on projeét plan, we may need some dam, but we must know

"its degree of necessity, whether its necessity is absolute or not.

If the cost exceeds the estimate we may change or abandon the plan;

and also, to get information'successfully, we are always necessary

~ to consider how to use the investigation budget effectively.

Lastly, let me add'a few words for transfer of knowledge or technic
of engineering geology to a countefpart. He must make a plan,
perform and write the report for investigation as for as he

can. If he does not try that, he cannot make progress rapidly. He

should not be a socalled counterpart but he is a mainpart and I

'expéct myself to be a good adviser.
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ABOUT THE SINK-—-HOLE'OCCURED AT DARMA DAM ’
- April 4, 1975

Such phenomena are often seen in area being covered with wvolcanic
unconsclidated sediment, i.e. volcanic ash, sand.or gravel. The process

is considered to progress as follow.
a. Groundwater flow down in heterogeneous, pervious medium -
b. Partially piping occur and remove fine soil particles

c. As time goes on, the amount of lost material increaSe'littlé by

little and water vein (fissure or crack) is formed by
d. Partially cave is formed and grow larger

e. At last, the overburden is depressed into the cave

In case of Darma, its process is the same but its conditions are rather
artificial. Groundwater may come from reservoir or rainfall and sink-
hole was formed in toe drain and fill being made up of volcanic

materials.

The seepage route from reservoir may be considered through banking

“earth, rock, their contact part of foundation (natural ground} .

But the seepage is not seen at the foot of slope below the toe drain in
spite of comparatively high water level of reservoir. 2and as far as

we have cobserved the sink-hole, we could not find any water.

It does not show constant water flow. Under special condition as heavy
or continuous rainfall, waterflow occur in drain and percolate downhto

the fill which compaction was not sufficient to prevent it.

To prevent the water concentrated in the drain from penetration into
the fill, the drain must have an impervious layer (i.e, clay, asphalt,
vinyl and so on) and layer do decrease. the velocity of percolating water

at its bottom.
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Under these conditions, this drain may replace with catch channel

‘within the range of filling ground.

But in the range of éarthdém, if the saturation line reach to the drain,

the faqility-mu5£ have two functions, namely toe drain and catch.
Whether the_toe_drain,wqus_to_collect the seepage or not, will be easily

detected by augar hole having one or two meter depth at upper side

near the toe drain when the reservoirs shows high level.
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MY IMPRESSION ON THE REPORT OF JRAGON DAM . .

{Flood control and irrigation project,.Eeasibility study (Aug. '73))"

K. Uno
Nov., 1974

- As the stuffs of study of dam'gedlqu for us - -

This paper is not my evaluation or appraisal to the report. - Technique
of fill type dam is not always explained theoretically, so we are necessary
to accumulate the precedent aétual instances. In my case, I don't know about
real dam construction in Indonesia, then I would like to - aqualnt w1th common

knowledge about eng;neerlng geclogy or seil mechanic in Indone51a._

Reading through thlS-report, I have some questions. or polnts which I am -
difficult to understand. Of course, to_understand this report, 1 negd to

refer the following reports, but I have not done yet.
1} Reconnaisance survey Djratunseluna area, Oct. '68

2) Feasibility study, water resource development Djragung, Dolock and

Penggaron basin, Dec. '71
3) Pre feasibility study, Rawa Penning,'Feb. 172

4) Djratunseluna basin development plan, Jul. '73

{Report IV, V)

A. Miscellaneous geology

1. Geological field mapping on aerial photo (e.g. 1:20,000, 1972,
1:6,000, 1973 in the'report)

In every project area, is 1t the rule to ready aerlal photos,

can you get it easxly? From where and how much.

Show me some example of its geological map.

2. Spine of Jawa

Relation between main watershed, river distribution and oroge-
nic belts, is there any crustal_movehent'data detected by Géodetic

means)
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‘quarternary: research.  Coral distribution, active faults etc.

Higher terrace
_Qlassification of terrace surface.{plain) and its position in

Dis-

" tribution map of Delluvium and Alluvium, volcanic flow, fall deposit,

peat or soft soil etc.
Can yoﬁ compile from literatures?
Sea arm

'Devélopment of coastal plain & alluvium plain relation to the

land ugej(e;g.:East Sumatera and North Jawa)

! Earthqﬁake

'Critiéél'typé and shoch type

Marl

Field idnetification from mudstone or shale (Ca CO330 - 70%)

content)

' Shaliqw‘hdle‘_

ObéerVation-to‘evaluate-the danger of sliding

. Unit cost fof investigation

Integration: procedure {efficiency per unit work) in Indonesia
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Appended figure

Its difficult express the details in statement aCcurately, 9refer-_

able to illustrate by figure as much as possible. - Generally, report

should be provided following.

1.

General geological map 1:50.000 - 100.000 level or so

Indicate catchment area, beneficial area, reservoir area, sites
proposed to dam, borrow, quarry and other main construction such as
headwork canal etc. -
Reservoir geological map. 1:25.000 level or So

Dam, reservoir area, borrow, quarry should be written on. Be’
desirable subsurface geological map (include detailed guarternary

and wethering crust) than traditional geological map.

e.g. the stratum or locations of fault about sliding in the
report. 4 '
Damsite geological map . 1:500 level or so

Qutcrop and locations of tests, outline of dam arrangement,
sometime test spots whlch recommended in the report.
Geblogical profile (along the axis direction) ~ 1:500 level or so

Surface soil, river deposit, terrace deposit,*geological

structure, depth of wetherlng {e.qg. complete 3 m slight 10 m) fault

. or brrecciated zone.

Boring, plt location, permeablllty, bearlng capacmty, core
recovery, other results of phy51cal test. '
Geological section

The same as above.

Planning of execution
This is often indicated on 3.4.5 figure. -

Depth of excavation, plannlng of groutlng, blancket, water stop-

or other foundation treatments.
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‘Physical property-ofjbase and dam materials

We need precedent aotual datas and values, these are more precious

' thlngs than values in text book and these accumulations will lead you to

new aspect of englneerlng geology in -Indonesia.

1.

Permeablllty

'_a.i

a.

_‘Is there any standard spe01flcatlon in Indone51a about practical

operatlon and its calculatlon

About three methods in the report- fall head, constant level,

.;pressure._ IR o -

How execute or comprehend in case of Page I1I-4 soft formation

and Page III-11 lost circulation.

.Core materlal

Accordxng to- unlfled 5011 classification, CH and its average

.h'Wo 25 + l 2% but in the’ report Wo 15 - 21% and natural water

content is unknown, it means the dlfflculty of banking

management.

- How many workable days ln ‘a year for core banklng in Indone51a.

’According to American'’ Reolamation Bureau's table (graln size
_acoumulatlon curve} they situate beyond or near -the upper limit

~“of cOre-range, 1t means the danger of 1. crack 2. slide.

Page III—lS gravel size partlcle was ellmlnated, if so perhaps

meanlng of gradlng curve almost be lost, strength or permeability

-of soxl will change._

Do you know some relatlon between eliminated one and real one?

About swelllng pressure ‘test:  its operation, its meaning for

dam constructlon, relation. to triaxial test (consolidated type-

g trlaxlal test)

The necessxty of consolldatlon test (total settlement and time/

' consolldatlon progress) 1n ‘this 1nvest1gatlon stage.
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-

Geological
“investitation <
cost

Average unit cost:

Investigation <
cost

- Technical work <
L cost

. ' s '
Direct cost <

_.lr

“Personal expense -
Material cost
' Motive power cost

1Machine and tbpi‘ '

Indirect cost <

Loss compensation
L
o : o S S .
Preparatlon expense
Temporary construc-
tion cost-
Carriage cost

Travelliné'eibénse,
days ‘wage, hote

_;'ContinQency '

L -

Technical,
analitical
work

Writing report. <
e

~ expense

_.Direét'perSonal N

Expense

p ~Contingency

pPayment for technic

travelling expense
etc.

e, .

e . L i
Drawing
Typing

. Photographing

Print

Survey {for geoldgical mappiﬁg)_

Boring
Test pit
Permeability test

Standdard penetration test .

_Geophisical explecation {Seismic

Rock tests
Soil tests

- léof-

.| Book binding

.&3élgctric)'

‘Grout test (and grout for construcpiénl



:Dam:body,material;

a._dRock{ ‘'sand stone,-thickness?9~m, height 50 m wall, dip 55o

_ required volume 2,620,000 m>, how to excavate? Is there?

.

‘b. - some staridard about pulk factor of soil (e.g. 1.0 : 1.2 : 0.9)

c. Gravelly materlal- Natopuro formation'(300 m, agglomerate)
strlpplng depth unknown, average thlckness 1.5 m, sc need wide

borrow Slze. How to excavate?

-'Grading curve is needed for data of'good quality at least (e.qg.
at Nglanyl s;te granule, pebble, cobble 65 - 80 % how about

'-flne graln)

‘Design value'of'core:and dambody material -

“‘'a. .Let us collect the datas about the constltuent mater1a1 of the

exlst dam F111 dam tecnlc is formed by many emplrlcal elements

and 1t s 1mportant to 1lock for. good borrows for us.

'b. The declded reason of deSLgn value of untested material should be

_presented with precedent analog us instances.

l(e g. in the report) " ' _

' rock. @ = 35, natopuxo formatlon @ = 30 Yu = 200'toﬁ/m3
;basez _Yw:=-1.8 t/m + B =20 - 24_(10 increase depth every 5 m)

Filter-material g

a."What”processing to get filter material at borrow IT

b. .Unit cost (e.g. in the report, filter and riprap are 2 times as

much as gravelly materlal)

Cc.) HOW_lS the status of supply of sand and smashed stone in Indonesia.

Descrlptlon of materlals

Locatlon, borrow 51ze, quallty, quantity, reparation thing,

:transportatlon dlstance and road.-

' Stablllty calculatlon

“'a, Regulatlon 1n Indonesia about safety factor, is there difference

at stages of study? .fp E
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(e.g. in the report)
Up stream slope after rapid_draw-down‘1.4
Down stream slope under full reservoir 1.6 .

In Japan 1.2 in all case

Eartﬁquake factor, how to use it for design

(e.g. 0.0l — 0.05 cm/sec) | -

in Japan, use seismic intensity = ﬁaﬁimum accele#ation'of earth-

quake/acceleratlon of gravxty . ' -

Seismic expected area map was oomplled 1n°

Sutadi: Compilation of data on 1mportant earthquake 51nce 1900
recorded by the M.G.S. 1965 '

Boem : Brief outline of seismicity and earthguake, engineering

problem in Indonesia 1971 ' |

Relevant literature: Japan Archltectual 5001ety, Article No. 60,
Tazimi: How to calculate the maximum selsmic response of
archtecture by statistic method (selsmlc accelaratlon

_ground factor response).

Some question to calculate safety factor.(etability-calculation)

in this stage

Supplementary survey

a.

Boring or other test should be always have high: accuracy, and with
the progress of sujvey we add their numbers and get good pro-
bablllty.

Happening of new need for survey

Supplementary problem (e g ) foundatlon of watex power construc-

tion, protect erosxon

D. Items which should be contained in the Geological report

1.

The details determining the dam site

a.

b.

Need comparison with other proposed damsites

Location, topography, geology, foundatlon treatment materlal
supply and other economical oomparlson (e g 3 ln the report-

Not enough about’ quantlty of dam materlal haullng dlstance lS

.-f 162 -



. far, foundation treatment (if include for sliding)} is more

expensive.

The.details:determiniuq the axis and type of dam

d.

Relation between axis, topography, geology and dam type

Concrete or £ill type?  Homogeneous, zone or core type?

stralght type?

Slope (upstream, down stream)

Arch or

Should be added water quantity/water level (= g/h) curve

Spillway,.cofferdam

a.

4.

-

b,

Suitable looation‘for epill way is depend on its base r

topography, often be required model test before final 4

"~ any regulatlons about return perlod for design capacity

dlscharge, Splll way capaclty or temporary diversion ca

We had better to remember as our common Sense de51gn fl

discharge per’ km2 every district at Jragon e.g. 60 m /s

Flood oontrol_gate, emergency spill way in the report.

_ DlmenSIOnS of dam

-By form of table, we can see the outline of constructio

Catchment area (e.g.) km2

Flood volume _(e <g. ) m /sec.

- 10, 25, 100, 200 10, 000 year, return perlod.

ock and

esign.

of flood

nal.

ood

2c,

n plainly.

Total'storage_capacity, available storage capacity, dead water,

siltilation (sediment).

How long are the life of the dam or other construction

Indonesia.

' Hexght of- dam, length of crest, dam type (slope), volum

{core, transztlon, rock etc. )

l:Executlon plan p

Exoavatlon-__Depth,_uolume .
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10,

Grout : Arrangement disposition (deﬁth;'nnmbér, total
length, requiring cement) '
Other foundation treatmenﬁ;j waterstop, branket, etc,
How to protect the sliding, how is the flatten work
and its excavation volume in the report.'”

Dimension of other main construction

a. Wire, spillway, syphone etc. apply correspondingly the above,

Construction cost of project

a. We cannot decide anything without economical consideration.

.b. To compare the efficiency of dam we . use Rp/m3 for banking; .

Rp/m3 for water storage.

c. Can you find out above unit cost easily from your cost table,

. exclude land cost, compensation cost, compensation work cost,

appurtenant work cost.

How is your common construction cost table.

Cost benefit ratio of project

To get economlcal meanlng of the geologlcal or soxl mechanlc:
condltlons, we must study them as partlal factors constltute the

project.

Beneficial area

Geological investigation is not only for de51gn but also for

project, then we cannot have any approprlate comments to others

‘without following point of view..

a. Land use

Area size: 'Paddy, plant groning and dther land uée -
b. Meteorogical data |

Basic year for.pianning (return.perind)_in

Rainfall: Average rainfall, dry and wet.séaSOn; continuous

drought. days.

Average yearly discharge.
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c. ‘Water requirement: Present and planned condition for preparation
o ' of paddy field, normal requirement, evapora-
_tibn, percdlation
d. Existing water resources and planned new resources (number and

.its;vplume)

River
Reservoir
Spring
Ground water
..Rainfed.
e. History of irrigation and present condition
Development of farmland, water utilization {transportation,

 1living water, water power etc.) and flood control.

Record of civil engineering work.
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'EXTRACTION FROM  "LAPORAN HASIL PENINJAUAN WADUK-WADUK KECIL DI=-
KABUPATEN NGANJUK & TRENGGALEK, JAWA TIMUR"

Geological Memoir of Damsites

sep. 10 - 17, 1974

Existing relevant report:

K.

Uho 7

Sep. 18, 1974

Hydrogeology and land clasification (by U.K. team).

The Brantas river basin developing plan {by O.T.C;A]:1973).

g?::nzzgn Ggological condition Poipt_of issué_' :sﬁggrioriﬁy & note
Senggowar | Tertiary & sﬁ. etc. 1. Investigatioﬁ for | Fair
H =20m |General trend N 30W 218 under laying rock.| Another small
L =110 m | Down stream {first 2. Investigation for .daﬁ's plén {H =5,
Benefit propdsed site) white .”éore & bbdy- .L'= 20 m) .
area = tuff,rblack marl, clay, maﬁerials _ Prgcipitation
500 ha white sh., about 10 m 3. Relation between 1800 mm, planta-
{(+1000 ha) thickness" reservoir area & tion of tobacco,
. _ farmland in partly ground water
N\ % ///' reservoir. irrigation.’
R
fi

Breccia

tuff _
Konang Tertiary? or Diluvium 1. Permeability of = |Fair _
H= 40 m [ breccia tuff & tuff etc. ~rock. ' Smali reservoir
L = 180 m | Strata is almost hori- 2. Core & body pocke£ of upper
Benefit zontal. materials. stream, teak
area = fpﬁésts_and-many
1000 ha pebbie'on'top'of_ v
(+1500 ha) |

-both banks. .-
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Name and.

- . Geological condition

"Point of issue

2000 ha

damsite at

Macianan (down

stream) .

diﬁension © -l Superiority & note
Sawahap Diluvium, lcose, reddish l..Volume-of sedi- Fair
H = 3S-m_ voldahic'ash_(inciuding mentation in. With flﬁod
L =150 m pebble_or bolder). - . reservoir. controle.
Benefit Seepage from beddihg._. 2.'Steepgradient of
.a;ea”= ‘ _-plane,liowéi'part fairly: stream. - |
2000 ha | hard? Water fall at left |3. Existence of many
(+1000 ha) side. ' ' -springs around th
L . the neighbourhood. -
4. Required to
examination of
géblon.
Ngetos Diluvium, loose reddish. 1. Permeability of |Barely fair
H=25m vpléanids (breccia tuff). ‘base rock:: | Many pebbles at
L =140 m ManY.boiders on' both 2. Construction .| top of both' banks,
Benefit ‘abutment. - ' . materials. .removal'& cultiva-
area = o ' tion are diffi-
_807:ha cult.
{(+1000 ha)
Lawe Same as above. 1. Right abutment Very pooxr
H = 30 mf:“ B Low. Same as above
iL =180 m 2. Reservoif area
Benefit - and- catchment area
‘area = are too small.
3. Examination of
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‘Name and Geological condition . Point of issue Superiority & note
dimension : s . ot
Tugu Tertiary; 1. Permeability of Fair s :
H=50m | Tuff, bréccia tuff, etc. base rock. : Small}spfing 6n;'
L = 800 -] Trend 2. Core, body. sh., layer.
1000 m N 20E 14w " material. . Problem of farm-
Benefit N 40 - 70W 15W |3. The depth of lands inireservoir.|
area = N 30W 1OW river deposit. | Already: inspected
"1784 ha 14. Fault. by Nippoh Koei :
{includes Consultant..
spring ~Road  ~ /}7/
. -~ Dutch bench L .
utilizing| Tuff “¢mark (174 @%,Tufﬁ_ _
oy - e weathered)
hill .
v S s et et
area) . tuff : - (L.5 m in
: thickness)
Bagon Tertiary. 1. Permeability of Fair
H =50 m | Same as above. base rock. ‘Existing‘geologi—-
"L = 125 m| Trend. 2. Core, body. cal report?
W.V. = N 60w. 10S material. . -
35.000. 3. Surveying.
3 : '
000 m —
. — . /~
Benefit R SN = -
puff .
area = preceia
preccia ———
3300 ha D —
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