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1. ' GEOLOGY

1.1  General Geology

West Java can be divided physiographicajly and structurally into four belts (Bemmelen, 1949)
extending in the east-west direction and from south to north as indicated below :

- Southern mountains of West Java; |
- B_ahdung Z0Nne;
- Bogor zone;

- Lowland plain of Jakarta.

- The Study Area (Jabotabek) lies in the southern mountains compris'it:lg volcanoes located in the

southern part of the Study Area, the Bogor zone of rolling hills in the southern part of Cibinong
aid western part of Bogor, and the lowtand plain’ with an eievatlon lower than lOOm in the

- northem pan of the Study Arca

All the main rivers in the Study Area originate in the southern mountainous area and discharge
into the Java Sea after’ ﬂowmg through the hnlty area of the Bogor zone and the flat lowland
plam ' : : :

According 10 the results of field reconnaissance, review of prwnous stud:es and thc geo!oglcal
literature published by the Geological Research and Development Center of the Directorate
General of Geology and Mineral Resources {Geological Map of the Bogor Quadrangle, 1986;
Geological Map of the J akarta and Kepulanan Seribu Quadrangles, 1992}, the geology in' the
Study Area is composed of alluvial of the Holocene (mainly in the lowland plain), ‘terrace
deposit of the Pleistocene (mainly altuvial ' fan - in the Bogor zone and lowland plam),
tuffaccous sedimentary rocks of the Pliocene to Miocene (mainty in the Bogor zone) and
southern volcanoes of the Miocene.

The Tertiary sedimentary rocks in the Bogor zone are part of an anticlinorium of the Neogene
Strata intensively folded in the east-west direction by the movement of major tectonic plates, the
Indian Ocean-Australian Plate and Furasian Plate. The scdnmentary rocks in the Bogor zone

_compnse several ‘formations: The Rengganis Formation, Bopngman1k Formation,

Klapanunggal Formation, Jatiluhur Formation, Genteng Formation, and Serpong Formation.

~ These formauons are superposed monoclonal by from south to north-and from lower to upper

horizons in order.. They are mainly composed of fine to coarse tuffaccous sandstone and
Pumiceous mff of laptlll twff which belongs to the Genteng Formation of the Late Miocene to

~ . Pliocene i in the Smdy Area, except the Klapanunggal Pornntlon which is composed of reef
~ limestone. -

" The southem volcanic mountains were formed by basalt, diorite, volcanic breccia and andesite,

which erupted and/or intruded along the faulting zone in the Miocene and are called

- undifferentiated older volcanic rocks and younger volcanic rocks in the Geological Map of the



Bogor Quadrangle Younger volcanic rocks are lassified into the volcanic rocks from G.
'Endut-Prabaki, G. Salak, G. Pangrango, G. Gede, G. Gegerbentang, and G. Kencana-G.
Limo mainly in the Study Area.

The superficial deposits in the lowland plam consist of the following :

- Alluvial ' : clay, silt, sand, gravel pcbble, and boulder
- Beach ridge depoéils 1 coarse sand, wcll soned with molluscan she]!s |
: Allwvial fan :: bedded fine tuff sandy ‘taff; interbedded with

conglomcmt ic tuff.

The geologlcal imap of the Smdy Area and the Ioca} stratigraphy are shown in hgure l and
Figure 2, respectively.

The geological evolution of the Stady Area started in the Early Miocene, with the deposmon of
- the Rengganis Formation by gravily flow in the southern rim of the back- arc basm In the

‘Middle Miocene the area was uplifted, the eastern part tuming into a shallow sea where the -

_ 'Klapanunggal Formation and the Jatiluhur Formation which inter finger with each other, were
- deposited. The Bojongmanik Formation was deposited in the western part of the area. -These
formations were then uplifted; folded and faulted, and intruded by the Dago Basalt unit in the

-Mio-Pliocence eras, In the Early Pliocene the northern part of the area subsided, resulting in -

the deposition of the Genteng Formation. The area was then uplifted again and formed the
Serpong Formation. This was followed by the Volcanic Rocks and Sudamanik Andesites. In
other places, Wansgression (subsidence) ovcurred, allowing reef limestone to grow until the
present time. After the last tectonic event, the area has been relatively stable. In the southemn
part, the volcanic products form higher morphology, and by crosron processes, alluvnal fans,
beach ridges, sand dunes and alluvium were depos;led :

From “Geology of Indonesia” by Van chmeten_(1949), the Geo_logical Map of West Java

(197D, Geological Map of the Jakarta Quadrangle (1992) and Geological Map of the Bogor

Quadrangle (1986), the generalized geological Cross- -section from south to north in the Study
Area is as shown in Figure 3

1.2 Geological Umls in the Study Area -

The geolog:cal units wluch are mamly encoumercd in the Sludy Area and should be taken into
consideration in the review of the constmct:on pian for the flood control danis, new ﬂoodway,
improveinent of nver and drainage channel and conslrucuon of pumpmg facnlmcs ete.

1y Oldcr Volcanic Rocks

This formation is the undifferentiated old Quatemary volcanic deposits composed of bre:cqa :

and lava flows, andesitic to basaltic, locally including agglomerates and pumiccous tuff, and
mostly weathered. This unit is widely distributed around the west portion of the southem

&S



mountains, in the southwestem arca of Bogb_r. |
(2) Younger Volcanic Rocks

The following three formations are encountered in the upper reachc:, of the Cisadane river and

* the Ciliwung river, in the southern mountains :

© (a} Volcanic rocks of Salak consisting of tuffaceous brecma and lapllh basaltic andesite and

. labar, mostly strongly weathered, Volcanic breccia is composed of submgular andesitic
gravel and boulders of 5 cm in diameter in tuffaceous matrix. The wcathered portion, at a .
- depth of appro‘nma(ely 10 m to 20 m, appears to consist of ycllow;sh brown sandy to
* clayey soil wilth intensively. weathered rock fragnients. Fresh- volcanic breccia is well
" consolidated and andesitic. gravcls and tuffaceous matrix are well cemented. Volcanic
© breccia is massive but not very hard as a whole, and has no clear joint syslems or cracks.,
-+ Locally some porous volcanic breccias with 2 rathcr hlgh permeability coefhcwnt in the
- order of 503 cnvs is obscwed ' : ‘ »

(b) Vofcamc rocks of Pangrango whlch exist on the nort}lem slopc of Gunung Pangrango

- ‘and Gunung Lingkung, between the Cisadane river and the Ciliwung river. These rocks
consist of older deposns lahar and lava, andesitic basalt with ohgoclase andesite,
labradonte olivine, pyroxene and homblende, mostly slmngly weathered. .

{¢) Breccia and lava of Kencana and Limo ‘which exist on the no_rthwcstem slopc of Gunung
~ Kencana and Gunung Limo, and consist of blocks of andesitic tuff and andesitic breccia
_with abundant pyroxene phenocrysts and basaltic lava, niostly strongiy weathered.

3y B'ojongma_nik Foi‘nﬂatio_n

This forration is the sedimentary rock composed of an alternation of sandstone and claystone
with intercalation of limestone and tuff in the upper part. Iin some places lignite intercalations

are found. Upwards the tff content becomes larger, tuming then into layered fine tuff and
pumiceous tuff. As a whole, therock is light gray, and brownish yellow when weathered. In

general the rocks are well bedded; sedimentary structures such as graded bedding, cross-
bedding, and lamination are common. The formation was deposited in a shallow neritic to
brackish water environment, This formation is distributed supeificiaily in the hilly westem

-portion of the Study Arca and widely constitutes the bedrocks in the Bogor zone and the

lowland plam of Jakarta. The Bo_yongmamk formation is generally classified into soft rock from
the geotechnical point of view. In general, the top portion of the soft rock layers, of which

- thickniess ranges from one to more than 10 m, is weathered and disinfegrated into small
-fragmenls, and N values are often less than 50. l{owever the fresh rock pottion has cnough

strength for foundahons of the ﬁil fype dam and struclu:es for lhe walerway, etc.,
(4) Jallhlhur Formation

This formation consists of marl and clay shale, and quaitz sandstone iﬁtetca]alions.' It becomes
more sandy toward the easi. This formation is distributed in the eastem portion of Cibinong-



: Bogor linc.
(5) Klapanunggal Formation

This formation mainly consists of thick massive reef limestone, which is divided ‘into coral
limestone, sandy limestone, marl, and green giauoonmc quartz, sandstone intercalations, This
limestone formation interfingers with the Jatituhur Formation which develops superficially in

the castern portion of Cibmong -Bogor line and in the west portion of Bogor {(G. Cibodas). The

rocks ‘of this unit are used as a source of consmzchon materials; such as cenient and road
basement material, ‘

{6) -Genlcng’ Formaltion

“This formation is the sedimentary rock classified into soft rock as same as the Bojongmanik
Formation. - The unit consists of tuffaccous sedimentary facies which are composed of
- tuffaceous sandstone, pumiceous taff, lapilli tff, welded tuff, claystone, and conglomerate.
The Genteng Formation is d;stnbuted superficially in the hilly western area of Serpong and
widely overlies the Bojongmanik Formation as bedrocks in the west area of Jakarta. This

formation is white to gray or dark gray in coIor and is soft and oompact but parily fractured *

with weathered open crack _}Oil‘!lS

(a) . ﬂlffaceous Sandslone

’Ihe sandstone facies, fine to coarse gramcd is the main facies of the Gemcng Pormahon It is
gray to dark gray, and usually contains some pumlccs and lapilli occasionally together with
conglomerates.’ The coarse grained sandstone shows a laminated stucture of vok'amc rock
fragments and is poorly cemented and stalncd with iron muwmls

{b) Tuffaccouse Claystone

This facies usually consists of intercalated brown to brownish gray claystone and is
occasionally found together with punnce It is dense and compact but partly soft and fractured
with slicken sides,

{c) Pumiceous Tuff

‘This fabies is composed of whitish fine to coarse grained pumice together with volcanic sand
and some lapilli. The pumice is usually weathered, soft and light in weight, ‘Therefore the
pumiceous tuff i lS sl:ghtly weathered, porous, uncomp'tcted, and easily broken by hammer
hitting,. -

{d) Lapxlh Tuff

‘This facies is usually slightly weathered and well fo mode{ately ccmented but clay seam gomts
are developed in some part. The fragmems of lapilli tuff consist of hard basalt and andesite, of
which color is dark gray to gray. The matrix of lapilli tff consists of very fine grained tuff
which is usually slightly weathered and soft.



{©) Welded Tuft -

“This facics is generatly compécl massive, fairly dense, and' well cemented, light to medium |
gray color. It is relatively light in weight, with a slightly wcalhered portion. The rock contains
breccia, pumice, and scattered lapilli.

(7)) Scrpong Formation

" "This formation consists of alternating oonglomuatc sandstone ‘siltstone, chystonc with p}ant
material, pumiceous conglomerate, and pumiceous toff. The pumiiceous tuff is poorly cemented,

o comparcd with that of the Genteng Formalion, and is- intercalated with black sandy thin tayers.

~ with a’cross-bedding structure. This unit is distributed superficially and sporadlcally along the
~ middle reaches of the Clsadane river and Cimanceuri tiver around Serpong. According to
- prévious investigations, the formation was weathered wnh about 10 m in dcpth and it has N

values rangmg from 5 to 18 in the weathercd upper pomon but more than 50 in the !Owel fresh
- layer. : :

8y Banﬁeli-Tilff

This formation overlies the Genteng Forlilalion in the northwestern portion of the Study Area in '_
and around Tangerang. The unit consists of tuff, pumiceous tuff, tuffaccouse smdslonc and it
is mostly slrongly weathered and soft. : : C

(9) Alluvial Fan

This dep0s1t is the result of weathermg and rcdcpoqmng process of Qxalcnary volcanic
products and consists mainly of silt, sand, gravel, and boulders. This layer covers most of the
undulated area from Bogor to near the lowland plain of Jakarta, except the lower areas of rivers
or valleys where the surface is covered with alluvium deposit. The color of the layer:is
doniinantly reddish/ ycllosth! light brown to brownish / dark gray, and black of some places.
~‘This alluvial fan is coniposed of soft to very stiff clay, silt and clayey to sandy silt with medium
plasticity, and contains subrounded gravels (5-20 mm in diameter) in some places. The
thickness of the layer is mosily less than 10 m. Its N values ranges from 2 to more than 50,

(10)  Alluvial

*This deposit unit is acmally a mixture of valley deposit, river deposit, and beach deposit and
mainly < consists of clay, silt, sand, gravel, pebble and boulder conlammg organic materials or
shell fragnients at the local part. The lowland plain and coastal plain are dominanily covered by
this unit and can be considered as very soft to soft soil (ﬂppllcable to clay/ silty and very loose
1o loose ao:l (applicable to sand), with browmsh gray or gray (dark/ light) color. The beach
ndgc deposit consists of very loose coarse sand to silty sand, and it's well sorted, with mollusc
* shells, and can be found along the old beach ridge around Cengk'trcng, ‘Tuge, and C’lkung

'The hydro-geologlcal map and the schematizeéd north-south cross-section reviewed tecently in
" the JABOTABEK Water Resources Management Study (1994) are shown respectively in
" Pigure 4 and Figure 5 as reference information for future studies. -



2. GEOTECHNICAL INVESTIGATION IN THE MASTER PLAN STUDY
- 2.1 Geotechnical Investigation for Flood Control Dam

For the construction of a flood control dam in the Study Area, the following three possible
damsites have been selocted after reviewing the reservoirs proposed in the previous studies,
topography and hydrology, and from the result of the detailed reconnaissance.

. (':i)_Dcpok Dani @ Clhwung river, close to Depok city, having awatﬁrshed of 260km out

-of the total watershed of 347 ki,

)] Cia\{ril)_ani L ‘Clhwung viver, at Cibogo, 10km southeaslof Bogor with awatershed

of 85 km

'(c) Limo Dam  : - 'Pesanggrahan river, ‘close to Cinere and Limo, with a about 70 km?

watershed of about 70 km? out of the total_walershed of 100 km’.
The locations of thc above danisites are shoWn in Figute 6.

' ‘l‘he Depok dam was ongmally proposed as a multiple purpose $torage reservoir and demgned
in detail as a filltype dam with 40 m height and a full reservoir capacity of 14.1 x 106 m* by the
local consultant in 1986, but it has recently been discarded due to sericus drawbacks of tand
acquisition and resettlement. However it is recommended to evaluate. this scheme as the flood
control dam in case of scale down in this Study. The geological conditions necessary for
reviewing this scheme have been already known in the previous detailed design stage, therefore
no additional geolechnical investigation is necessary. ' :

The Ciawi dam has been selected as the only possible damsite with flood control function in the
Ciliwung river fromi the viewpoint of topography and hydrology in the case the Depok dam
scheme is discarded. It is recommended to evaluate'of this scheme even if it has a relatively
sinall reservo:r/ embankment ratio, after checkmg geo]oglcal conditions in thts Study

The Limo dam was proposed ongmal]y to control'Pcsanggrahan river ﬂoods _by-a French
consultant in 1980, but it has been confronted wilh land acquisition and resettlement probleims
due to dense land use by rapid urbanization of the DKI Jakarta outskirts and discontinued also
for the reason of relatively small river catchment area, However it is recommended to consider

again this scheme for flood control purpose by mwodifying facilitics or scak: as well as movmg
the damsite upstream

In order to obtain thc basic geological and gcb'tﬁchnical information on the above pbssibfe flood

control damsites, i.¢. Ciawi and Limo, the following geotechnical mvcshgahon works were

carried out by the local contractor lmdcr a subconnact basns



-Drilling Drilting “ Rénlarks;

Dam Site Site - Depth(m)
LimoDamA  PDA-1 - 50 Right abutment
Limo Dam B PDB -1 50 Right abutment
PDB-2 40  Riverbed
‘LimoDam C ~ PDC- 1 - 60 Left abutment
: o _ PDC -2 40 - Riverbed
" CiawiDam :© = CD-1 60 Right abutiment
: - ep-2 40 ©  River bed .
, S CD-3 - G0 Left abutment
* Total .8 holes 400

* Locations of the above damsues aml drilling works are shown in Pigure 7 (Limo Dam A, B and

C ) and Flgure 3 (Clan dam)

In total, 8 dnllmgs with standard penetrahon test (SPT) and pcnmeabxhty test (Constant Head :

- Test) in uncemented deposrts, and water pressurc test in bedrocks (Lugeon Test) were car ncd
" out.

All of the results of inve'.sliga'lion such as dri!ling ldgs with results of SPT and Lugcoh test, etc.
are compiled in the Attached Reference Data.

2.2 Geot_echnical “Consideration

(1) Geoleéhhical Considcratibn for Dam Construction

As mcnlloned above, lhc ‘three 3 possnb!e dam sites for flood control purpose, name by the
Depok dam (Cl!lwung River), Ciawi dam (thwung river), and Limo dams A, B, and C from
downstream, have been selected 1nmally as shown in Figure 6.

{a) - Depok; dany/ Lll'ﬂG dams

As shown in 1 the geological map (Figure 1) and the generahzed geological cross-section (Figure

-3), the Limo damsites A, B, and C, and Depok damsite are tocated on a quite similar formation,

the Bo_;ongmamk Fomlalion which is overlain by, an Alluvial Fan (overburden). Also a

‘correlation study based on the results of dritling works for the Limo damsites in this Study and

the prévious mvasﬂgauon resuhs of the Depok damsite (Detailed Design Works of the Depok

“Dam, Stage ll 1985, ‘by P.T Indra Karya) shows:that the geology. at the Limo damsites

coreesponds to the Depok dam sne, i.e., the tower layer belongs to the Bojongmanik Formation,

- the sedimentary rock consisting of an altemation of sandstone and claystone with' an
3 mterca]atnon of limestone and ‘wff, and the upper layer consists of the deposit called Alluvial -

Fan or overburden, consisting of soft clay to stiff clay, sil, sand, gravel, and. boulders.
Therefore, the geotechnical conditions and the detailed design performed for the Depok dam in
1986 are well refelred to for the Limo dams in this Study.



The baserocks of the Depok dam and Limo dams are the sedimientary rocks belonging to the
Bojongmanik Formation and classified as rather soft rock from geotechnical point of view.

Core drilling was carried out to a total depth of 240 m at § holes at the proposed damsites iri the
Pesanggrahan river. The drilling investigation at both abutnients of the 3 damsites shows the
preseiice of clayey silt, sandy silt and loose gravely sand with N values in the range of 7 to 25
' mostly in the upper pomon of less than 13 min dcplh Dense sand, very stff to hard sandy silt
or clayey silt, and weathercd hmestone layers. with N values of more than 50 exist in the lower
portion in gcncral : :

- As shearing slrcnglh of baserocks is assumed to be less than SO tonsfm fcom N values obtained
~ in previous investigations and the present investigation, the rockfill or earlhﬁll dam type should
deswably be selected for such rather soft foundation.

- ‘lhe engineering propemes of bascrocks apphcd in the Depok dam design were as follows:
" Density L Y= L7760, y,= 178 U

Shearing strength :  C'= 8.5-:tﬁ'm_2,_ P e242°

where, Yo © | wé: density .
:'ym :  saturated density: .
C : cohesion in temms of effecliv¢ siress
153 : internal friction ari'gle in tém\s of ef fcclivc ét’réss '

A part of sedimentary rocks for dam foundation such as sandstone mtcrcalatlon of hmestone

and tuff and pumiceous tuff layer, have a llltle higher permeab:hty coefflment rangmg from

107 10 10°* cnvf's.

In case the storage dam scheme for mulliple purpose is adoptccl' instead ‘of the check dam

scheme for only flood control purpose, countermeasures against ‘water leakages from the -

foundation, such as grout treatment or impetvious blanket treatment, will be required.

Availability of émbankment materials in quality and quantity and transpottation of the same are
also another important conditions for dam type selection. In consideration of the available
embankment materials in and around the Project areas, the earthfill dam type is recommendable
for the Limo dam considering mamly the dlfﬁcully of obtammg rock embankment materials,

and also the limitation of dam height lo less than 40 m from riverbed because of I.he topographlc :

‘ condmon

‘From the geological point of view, the Limo A, B and C dam sites are almost similar as far as
the dam construction is concerned. ' :



@) CiawiDam

* The Ciawi damsite is composed of Younger Volcanic Rocks of G. Pangrango named in the
Geological Map of the Bogor Quadrangle (1986), which consists of old deposits, lahar and
lava, andesitic basalt with ohgoclasc -andesinte, labradorite, olivine etc., mostly strongly
weathered. L _

Core drilling was carried out to a total depth of 160 mat 3 holes at the proposed damsite. “The
drilling result at both abutments reveals the existence of an intensively weathered “layer of
: :approx;mately 20 m thick, consisling of browmsh cIay to dark brown sandy silt w:th N values
5m the range of 2 to 14. L :

“The lower layer which consusls of -the Breccia and l,ava unit from G. Kencana, is an
- intercalation of andesite lava, gravely sand fine sand, sﬂty clay, andesite and breccia, with N
- ‘values of more than 50 in general. : :

- The river 'deposits, with a thickness of about 13 m, consisting of loose sand and grave]:with
- boulders, are found along the riverbed at this damsite. In addition, a rather highly permeable
- layer composed of gravely sand of sand layer and breocia, wnh a Lugeon unit ranging from 10
to 50 exists in lhe lower poruon

Based on the above geological _a_nd geotechnical conditions, the rockfill dam type with a vertical
clay core recommended for the Ciawi dam, considering the rather large dam height of the 60 m
class. Further, it is important to keep in mind the existence of a rather thick layer of river
deposntb in the rwﬁrbed and the small rescwonrl embankment ratio in evaluating this scheme in
~ the next shge '

| _(2) ~ Construction Material Sources

_' I"hc potential consmic'l'ioﬁniaterial sources for the proposed filltype dams are shown in Figure
9, which were proposed in the water resources and flood control studies in the past and
conﬁmlcd by the ﬁeld rcconnalssance m this Study.

(a) Impervious Barth Material

In general it would be rather’ easy {0 obtain a large amount of suitable earth materials in the
vicinily of the. proposad damsites because all the potential borrow sites are composed of
weathered volcanic rocks or alluvial fan (overburdcn) which have been confirmed to be
suitable impervious malenals lhrough actua! constructlons and accordmg to the data of the
prcwous studles ' :

:The engmeermg propetties of impervious materials applied in the previous studies, which
“correspond to the embankment works for such slmcmres as filltype dam and dike on thé river
in the Study Area, are as foi[ows

Density C Yae= 161~ 168 Vv, g, = 165 ~ 172 0



Shearing strength :  C=2.0 ~5.4 Um?, L= 1.0 42,0 Vn?

& =9.0 ~12.5°, @ = 25.0~33,0
where, C :  cohesion in term, of total stress
@ : infemal friction angle in tenis of total stress

['he compacnon of Lhe above materlals was performed moslly by tampmg ro]ler or pneumatnc :

- roller.
- {b) Sand and Gravcl Matenal

‘Said and gravel to be used for concrete and filter or transition matenal can be obtained mamly
along the Cisadane river, Ciapus river and Cipamingkis river, where large deposits of sand,

gravel and stone are available. Several privale companies are exploiting these deposits and -

processing sand and gravel by operating crushing plants.  Among these materials, the
Clpmungkls river. materials are rather inferior in quality for concrete aggregate due to a h1gh/

content of pumice fragments; The engmefermg propeities of matcrlals for fllter zone apphed in

the past studies are as follows:
Density o G Ny = 174 Un?, '_ Vou = .89t
Shearing sn'rengu_{ 3 C(.C').‘=:0Um’ @@ = 35.0°.
{©) ROC:k Materials |

The promising rock quarries are composed of Andesile of Sudamanic Volcano or Older
Volcanic Rock named in the Bogor Quadrangle (1986), which are located in the western hilly
part (Rumpin) of the Study Area. Private companies are producing sand and gravel, and rock
material by operaling crushing plants.” Other quarries such as the proposed quames in G.

Cibodas and Cibinong Limestone, which are composed of limestone of the Klapanunggal
Formation, could be recommended for the inner shell zone of rockfill dams or base materials
for roads. ‘The northern steep ridges of G. Satak, around El 900 m (near Taman, upstream of
Ciapus river), are composed of hard andesitic rocks, mainly andesitic fava. Itis recommended
that this ridge area be further mvesugated as a source of rock maternal for the men dam
construction.

All the abovc:rock materiai sources except'thé limestone 'qLianics have s'ome'd'iffiéulti'e‘s in

~ transpiration becanse most roads aré in poor condition. The desngn engmecrmg pmperues of
hard andesitic rocks in the past studics are as follows:

Densiy i y..-1.90 Und, g, = 2.12 Va0’

_Sheariug strength @ C(C)=0tm®, {Z)k@’) = 40.0°.

¢ couhpaéted by vibrator rofler ).
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(3)  Geotechnical - Consideration for Floodway Construction

The objective work is excavation of 2 tunnels for the new floodways in the Study Arca

~including (i} Angke - Cisadane Fioodway, near Pakujaya and (ii} Ciliwung - Cisadane

Floodway, in Bogor

- Although no drilling work not laboratory tests have been carried out at thé sites, the various

studies in the past, the geological maps of Bogor andVor Jakarta Quadrangle (1992) and the
resulis of thc C:aw1 dam dnlimg, ete., suggest the following gcologlcal condluons '

@ ': Angke C:sad*me Floodway

This ﬂoodway site is underlain by Terhaly tuffaccous sedlmentmy stones of the Genteng
* Formation and the Bopngn1m1k Formation whichi are covered by the Banten T‘uff unit with
' ovcrburden layers and/or alluvial along all the tunnel route of about 5 km long.

: ’I‘uffaccous sedlmentary rocks of the Genteng Formation and Bo;ongmaml\ l*ommtlon are’
~generally classified into soft rock from the' geotechnical point of view. Genenlly, the top.
- portions of the soft rock layers, of which thickness is less than 10 m, is weathered and:

dlsmtegrated into small flagments; and N values are often less than 50, However, the fresh
rock portion has’ enough strength with N values of more than 50 for foundation of shuctures,
cut slopcs and funnels. At Jeast the following des;gn strength values can be expex:tcd

* Strength parameter( dramed ) = 10.0 t/m & == 30°,

-Dﬂl]Slly ' o Y Ve ™ 1.80 vm’.

“The Banten Tuff unit is dommant in t}ns area as the subsurface layer- with more than 15 m

thickness, and it consists of an altematlon of pumiceous tuff, tff and tuffaceous sandstone, of
which N values are mostly more than 50 except the top portion of this unit. Therefore strength
parameter will be nearly the same as that of the Genteng and Bojongmanik Formations.

‘However, the pcrmcablllly coefficient of the pumiceous wff and tuffaccous sandstone of the
“Banten Tuff unit as well as some of the Genteng Formation ranges from 10 to 10" cms.

‘Therefore it will be required to study some countermeasures against groundwater leakages etc.
in the next stage.

‘The surface soil layers, overburden resulting from the Banten Tuff and top soil, which have a

thickness of less than 10 m and N values of 2 to over 50, shall be treated carefully for slope cut

and construction of structures because of their low strength and high compless;iblhly For

referenice, the soil properues of the - surface soil laycrs which were samp]ed ncar thc Project

- area and tested i in the prevnous sludles are shown below:
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Soiltype LL  w, - Sr C D e, Pc  Cc - Cy

@ @@ wmy () ) (cen'sd)
clay 181.0 58.0 95.4 1.5 180 1.689 158 030 150
siltysand 500 370 990 IR 25 0974 90 046 500
sandy DMf  $134 520 930 47 177 1509 14 031 500
chy 1210 0 460 976 65 85 1356 195 031 250
siliysad 1030 690 (950 12 . 29 1998 60 048 ° 350
ws.stone © 910 © 510 810 0S5 e - . -
sandyclay  1840° 1420 970 03 38 - . G-
st 12400 360 780 50 67 1283 . 62 ©34 35
_clay 1410 620 870 1S 155 1909 - 185 056 500
. Notes: w.s.stone ; -: weathered sandstone ‘ -
© Lt liquid fimit
w, | : natural moisture content
St  degree of sataration - .
C 1 cohesion in terms of total stress S
9 _ internal friction angle in terms of total stress
e, "1 void ratio :
Pe preconsolidation pressurc a
Ce ' : compression index
Cv : consohdahon coefﬁc;ent

(b) Cllnwu ng - Clsadane i*loodway

The floodway area is assumed to have nearly the same geo!oglcal condatrons as those at the
Ciawi damsite,. based on the Geological Map of the Bogor Quadrangle (1986) The site is
composed of the Breccia and Lava unit from G. Kencana and G. Limo .in_ the lower portion
underneath Volcanic Rocks of G. Pangrango, namely ‘Younger Volcamc Rocks Al these
volcanic products along the approxnmalcly 2 km long tunnel route are intensively weathcrcd to
a depth of about 20 m as revealed during the Ciawi dam geotechnical investigation, The
weathered portion consists of clay to silt with N values being often less than 15. However the
fresh rock portion, such as fiesh volcanic breccia, which will cover most of the tunnel route
due to topographic conditions, is well consotidated and the andesitic breccia is massive but
not very hard in general, and has no clear joint systems or cracks. N values of the fresh rocks
are all in the range of more than 50, however the pcrmeablhty coefficient of some volcanic
breceias is in the order of 103 to 10* env's. L :

Normzd mochamcal excavation in soft rocks can be appllcd for the construction of lhls tunncl |

excepl some imeasures for solving groundwaler probleins. It is necessary, howevér, to confirm

the detailed geological conditions, such as the velocity of clastic wave propagauon, by'

gwlognml survey on the exact tmnel route in the next stage.
4) (;eological Consider ation for Lowland Plain

For the drainagc and flood control purpose, such as structural measures for improvement of
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rivec and drainage channels and construction of drainage facilitics  in and around the lowland
plain, especially in DKI Jakarta, a detailed site investigation at the exact: locations of the above
structures is required in order to design the foundations of these stnictures properly. Based on
the available data from the previous studies, the following preliminary foundation
characteristics of the lowland plain can be considered in thc master plan sludy slage

As typical reference data on geologlcal condmons in the lowland phm the Report on Eastern
Banjir Canal (Upstream) Soil Mechanics lnvestlgauon (Bast JAKARTA Flood Control Pro;ect

: - Design Report I11, July 1990) can be refcncd to and rev;ewed because all kinds of soil types
have been covered ~

~As shown in Figure 10" and Table 6, an mtelpn,tauon of lhc gcologlcqi condmons in tjlc

lowland plam is described below ;

@) Alluwal ( Holocenc ) Unit

- This deposnt is actually a mlxture of valley deposn river deposit, and-beach deposn and is
* mainly composed of clay, silt, trace of sand, and organic materials or shell fragments at local
- points. This deposit can be considered as very soft to soft and very loose to loose soil of

brownish gray or gray (darkfllght) color, with N values being mostly less than' 4 and 10 in

~maximum: This deposit overlies the volcanic deposit and its thickness in the coastal plain

increases toward the rorth direction and reachés to a maximum depth of about 20 m. As shown

~ in Table 2, laboratory mechanical soil properties tests show the unconfined compressive
~ strength (qu) in the range of 0.08 to 0.75 kg/en’, or 0.23 kg/cm® on an average. This means

that this unit is mostly very soft.

Recent dcposits overlic on the coastal plain and extend along the rivers or valleys in the
undulatmg area. Coastal deposits (beach ridges deposits) and marine deposits can be found
beneath the recent deposits as far as 8 km from the sea.

()  Alluvial Fan ( Pleistocene ) Unit

This deposit is the result of the weathering process of the Tertiary voleanic product. Tt is

composed of tuffaceous sand, conglomerates and lahar deposits and covers most of the

undulating area, except lower areas of rivers or valleys where the surface is covered by the

- Alluvial unit. The color of soils is dominantly reddish/yellowish/light brown to brownish/dark

gray and black in some layers, where the consistency of sails is firm to very stff or loose to

~ dense. N va]ues are in the range of 10 to 20 and the thickness is 5 to 10 mas shown in Figure
10, :

- (c) Gemcngl Banten Tuff ( Phocenc ) Umt

" This deposit comams lhe sedlmenlary tocks of lhe Termry volcanio product and is called

tffaceous sand and tuffaceous clay in alternation, in which lahar and lava deposit, lapitli and

- pumice fragments can be found. This unit is €stimated to form the bedrock in the lowland

Study Area. The soif consistency is very stiff to moderatcly cemented or weathered cemented to
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strongly cemeitted with N values of around 20 in the upper portion and more than 30 in the
lower portion on an average. ‘The main colors are gray to brownish gray and black in some
layers. These sedimentary rocks are encountered at increasing depth from 15 m to 20 m toward
the north direction.

From the above geological considerations, the followmg design concepts are tentahvelyf

“recommended for structures in the lowland plainin the masler plan stage:
| () Sldc slope:
{:2" for g:xcavéted canals and émbankmenls in the Alluvial 'u'nit.r
1:1.5 for excavated cana]s‘ and émbankmenié in the Ailuﬁal Fan unit
(n) Plle foundatron ( bedrocks ): l

20min depth for sheet pl[cs foundahon plles of drainage facnlmes, ete.
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3. GEOTECHNICAL INVESTIGATION IN THE FEASIBILITY STUDY

3.1 Introduction

Geotechnical investigation have been carried out in the project area of the Ciliwung Floodway,
the Western Banjir Canal (WBC) and the downstream reaches of the Cisadane river.

- The main objectives of the investigation are to obhin the following‘ infoﬁnation s '

(D 'Geological conditions along thc Wcstem Banjnr Canal (WRBC) and around the

~downstream reaches of the Clsadane river for the river 1mprovemcnt works,
(2)  Geological condmons along the Clhwung I’loodway tunnel in Bogor and
3 - Geotechnical feature of foundauons cut slopes and tunncl
3.2 Geology |
3.2.1 General Geology

According to ‘the result of ﬁeld reconnaissatice, the geologlcal literature published by the
Geological Research and Development Centér of the Directorate General of Geology and
Mineral Resources, and previous mvesﬂgatlons and studies, the gcology in the Study Area is

“composed of alluvium of the Holocene age (mainly in the lowland plain), terrace deposits of the

Pleistocene age {mainly alluvial fan in the Bogor zone and’ the lowland plain), tuffaceous
sedimentary rocks of the Pliocene o Mlocene age {(mainly in the Bogor zone) and southern

' volcanoes of lhc Wocenc age.

The geologtca‘t map and the local stratlgraphy inand 'm)und lhe Study Area ate given in Figures

1and 2 , respectively.

- 3.2.2 G_eolog‘_y'- in the 'P'roject' Al"c‘a

(1) ' Downstream Reaches bf the Cisadane River (Rivfer Improvement Work)

Most of the subsutface layers in this project area belongs to Alluvial, This deposit unit is
actually a mixture of valley deposit, river deposit and beach deposit and mainly consists of
clay, szll sand, gravel, pebble and boulder containing organic material, or shell fragments at
the local part Further this unit can be considered as very soft to soft soil (applicable to clay /
s1lt) and very Ioose to loose soil (apphcab!e lo sound)

: '('2)f ' Western Banjir Canal Allgnment (Rlvcr Improvemcnt Work)

Alluvial {downstream n,achcs from Grogol) and A!luvnal Fan (Grogo! to Manggarai) are the
majority to subsurface layers. AHuwaJ Fan deposit is the result of weathering and redcposmng
of Quaternary volcanic products and mainly composed of bedded tuff and conglomctauo taff
and those are interbedded with sandy tuff and pumlce taff in some places. :
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(3)  Ciliwung Floodway Route (Tunnel Work).

The Ciliwung Floodway tunnel area is located between (he Ciliwung river and the Cisadane
river in the hilly area of Bogor.. The geology of the tunnel route is mainly composed of
Younger Volcanic Rocks of G. Pangrango named in the Geological Map of the Bogor
Quadrangle (1986) which consists of old deposits, lahar and lava, andestic basalt with
- oligoclase-andesine, labradorite, olivine, pyroxene, : and homblende etc., mostly highly
weathered and poorly cemented. o :

'3.t3 ' Gcot:cchmcal‘Ilwcstlgalion for Cili‘vullg'Fl_oo(!;vay
3.3-.1: | Work-items, Quanﬁlies’ and Locatio;ls '

Work items and quantities :of the geoiechnic‘al inveStigitlidyl works in the field and the laboratory
aré shown in Table 3. Seven core drillings with SPT, permeability test and LLT have been

carried out to obtain geological and geotechnical conditions ‘of the tunnel floodway route and -

dnllmg deplh is reached to 389 m in total, .

- A series of laboratory test have been coriducted on samples takeni from borc'holes which are

recovered rock core samples (for rock test) as well as undlsmrbed samples obtamed by use of

the thm wall samphng tube (for soil test).
Locations of field work _(cor_c dnllmg) are ShOWn Vin_ Figure L1.

The coordinates and elevations of the borchole points are presented as follows :

~ Borehole - Coordinaté (m) * Elevation (m)
- No. X LYy o m
FLD-1 700,297.500 9,268,442.500 272.864
FLD-2 700,580.500 - 9,268,366.550 - 284.075
FLD-3 700,514,103 9,268,334.250 275159
FLD-4 700,425.511 9,268,266.750 295.932°
FLD-5 699,972.600  9,268,200.241 - 280.431
FLD-6 699,430.012 . 9,268,052.750 = - 280.422
ELD-7 699,353.101 9,268,027.032  260.411 -
Note : X,Y : National Coordinates System

Bessel UTM Zone 48~

7 : Mean Sea Level (TTG)
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3.3.2 Results of Investigation

Geological profiles which mean summary of drilling logs are shown in Figure.'lz.j ' Summmjr

~ of laboratory test results on recovered core samples from borehole are shown in Table 4 (rock

test) and Table 5 (soi! test) respectively. Summary of LT results and pcrmeabjhly test results
are shown in Table 6 and Table 7 respectively. -

Al dnllmg logs with resuils of SPT, LLT test results, permeabxhly test results and laboratory
test resulls are oompllcd in the Attached Reference Data P

3. 3 3 Gcotechnical Evaluation

'Ihe rock fom\anon making up the prolcct area is of Quatemary volcamc origin, namcly
Younger Volcamc Rocks unit all OVer. : :

As shown in Figure 12, the following sequeuce of the rock unit can bedlslmgmshed from the
top of the serles (you ngest beds) to the bottom (deepest and oldest occurrence): -

. Overburden |
. Tuffaceous san_dy silt '
- T;'lfffineccia |
- Older v'oic_anic. deposits (tuf faceous éan&y silt, gravely sand)
(1) © Overburden ) |

In the most upper portion of Younger Volcanic Rocks unit, the {oose overburden tayers which

~ ate formed niainly from intensively weathered tuff, are composed of soft clayey silt or silty-

sandy clay, and partly contains gravels and boulders of andesitic rocks.’ ‘The thickness of these
overburden layers ranges from 10 m in the boreholes of FLD-5 ancl FLID-6to 25 i in the top
of topogmphlc condition atmost.

N-values in the above borcholcs range high value of 12 to 22 on the whole, partly more than 50
even the groundwater !cvel is obscrvcd at high level and watcr content of soil samples is around
70 %. :

Accordmg o the laboratory test results for core samples of the borehofe of FLD-6, its soil
" classification belongs to silts and clays of liquid limit greater than 50 %, namely MH and CH of

the Unified 'Soil Classification symboi adopted by US Bureau of Rcciamallon The unit
weights in ‘natural state range 1.52 to 1,61 gr!cm and the unconfmed compnssnon strength is

- an order of 0.2 kgf/cm
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(2)  Tuffaccous Sandy Siit

The tuffaccous sandy silt layers covered by the overburden were observed horizontally in the
borchole of FLD-4, FLD-5 and FLLID-6 and have a thickness of 1010 15 mas shown in Figure
12. The layers which contain the pumiccous tuff portion partly, are highly weathered and
poorly cemented, and classified to the soft rock layer. - However, N-values of the layers are

' often more than 50,

The co;ff:cmnt of permeability ranging from ‘an order of 10‘ to lO4 cm/soc shows its -

3|mpemous condition of the layers as a whole.

: Accordmg to soil 108‘5 for lhe undlsmrbed samples of the borehole of PLD 4 (2 5-19. 8 m), Ihe
typical propertics of tuffaceous sandy silt layers are same as those of the overburden mostly .
therefore its soil symbols are classified to MH and CH group also.  The unconfmed B

compressnon strength ranges widely such as 0.14 10 0. 98 kgflem?.
' '(3) - Tuff Breccia

‘I‘hc tff breccia layers below the tuffceous sandy hyers appear on the order vo]camc dCPOS!lb
w:th arange of 10 to 25 m in thickness. -

" The andestic components of these layers varying in size from 0.1 to 10 cm with éven lalg'e'
boulders are in a dense matrix of silty sand tuff, Mostly the cementation is poorly developed.

and rock test results for the core samplcs of tuff breccia show the unconfined compressive
strength as § to 15 kgffem? in the moderately cemented conditions and 200 to 400 kgﬂ’cm in
the consolidated components and andesite rocks itself. N-values in the layers are miore than 50
and the coefficient of permeability ranges widely from an ordc; of 102 to 10? cm/sec probably
due to the degree of the cementation and wealhcrmg ' ‘

(4)  Older Volcanic Deposits _

The older volcanic deposns layers appear underneath the ff bl’bGCla l'lyers as thc oldcst and
deepest rock unit in this mvcsl:gahon area,

The layers are dl:.imgmshed from wif or ffceous sandy silt in thc upper portion wnh a
thickness 20 to 30 m to voleanic breccia or gravely sand in the lower portion.

'The older volcanic deposals are modcratcly to soflly consohdalcd and SPT for N;vélues could

not be conducted fully due to h'\rdness or N-values inore than 50 in all.

The RQD (Rock Quahly Domgnauon) of the recovered samples obtained in thesc layera wnh :

careful drilling not exceeded 25 %, and probably near0 % as a whole. |

The cocfﬁmem of pcrmeabmly by the borehole penneablhly tests ranges w:dely bctween an ‘

order of 107 and 107 ansec in these layers.
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' 3.3.4 Geolechnical Consideration for Floodway Construction

In view of the topographic condition, the tunnel will be encountered to the tuffaceous sandy silt
layers and tuff breccia. As above-mentioned, the both layers are poorly consolidated and
loosely cemented and included bouldets in places.

N-values by SPT ranges 38 to more than 50 m in the upper iaycr and lower layer more than 50
alt over. The elasticity coefficient (Young's modulus) obtained by the borchole lateral load test

(LLD) has a wide range from 150 to more than 10,000 kgjcm probahly duc to the degree of
- the cementation as well as the components of rocks E

The drilling works of this mvcsuganon were disturbed ve'ry Oftch by: lhé béréhole collapsé : |
and/or the jamming in the gravely and loosely layers of these younger volcanics, - The :

cocfficient of permeability also has a wide range from an orcler of 107 to 10 S envsec:

The groundwater level were . observed at a depth of 1.0 to 3.0 min the bothoIcs of FLD-1, |
FLD-2, FLD-3, FL.D-5 and FLD-7 and 10.0 to 15.0 min boreholes of FLD-4 and FLD-6. In

~addition, the artesian water {confined water) with 0.9 and 2.0 m in a helght of water pressure -

from the ground surface appears 10 come out at a depth of 15 and 20 m of the bor¢holes of

~'FLD-5 and FLD- 7, d:scha:ge of which are about 1.0 and 5.0 Usec respectwely

'Judgmg from the poorly consol_ldated cond:hon and Lhe physical propc:lles of ‘thé,' layers such

- as unconfined compressive strength and clasticity modulus, some difficulties will arise during

wnnel- construction in the Younger Volcanic Rocks unit considering the relatively thin

- overburden and a lot of the groundwatcrlartcsmn water. ‘The tunnel excavation would be

requesled alot of protection works such as steel supports, shotcrele/gr:mxte and dramage and a
concrete lining with a heavy reinforcement, Although not so much field investigation and
laboratory test have been carried out on these soft volcanic rocks, the following parameters are

'recommended for the design at the feasibility Qludy level :

‘Wet density R e 1.85 ¥m
Strength parameter (dra'in.f':d) : E C = 10.0 tm?
& = 30°
~ Modulus of elasticity N E= 150 kg/em?

~The’ cui slopes of the open charinels including tunne! inlet and outlet are to be composed of
‘three different layers, namely overburden layers, tuffaccous sandy- silt and tff breccia.

According to the geotechnical investigation and field reconnaissance, especially from the
observation results of the bluff along the Ciliwung river, these layers in noraial cut slopes is

‘strong enough. No special altention except slope protection” against erosion for cut slope is

necessary to stabilize lhe stopes and to reduce maintenarice works.
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Moderately consolidated rock of tuff breceia is expected to exist dowri to 30 m in depth from
the ground surface of the borehole FLD-1, where the intake weir is planned. In the above-
mentioned tff breccia, N-values exceed 50 and permeability coefficient is an order of 10*
cnysec except about 5 m in depth of surface zone.  Tuff breccia core samples were collected
from the borehole FLD-1, ‘The confined conpressive strength ranges from 23 to 478 kg/ent?
widely due to the degree of consolidation. These values indicate a rather soft rock condition.
~ Consequently, it is recommended that the suiface weathered wff breccia, about 5 m in depth,

_are removed from the foundatlon of the weir to- lmprovc the bearing capacity and the:

- impervious condition,
: _3.4__ ' -Gcotcchnical Investigation : for River Imprevement Works
3.4.1 ‘Work Items, Qbanti_lies and Locations

Work items and quantities of the geotechnical investigation works in the field and the laboratory
are shown in Table 8. Sixteen (16) core drillings with SPT , borchole permeability test and
LLT have been carried out to obtain geological and geotechnical conditions along the Western

- Banjir Canal and the downstream reaches of the Cisadane river and drilling depth is reached to

354.0 m in total, A series of laboratory test (soil test) have been conducted on samples taken

- from the boreholes, which are undisturbed samples obtained by use of the thin wall sampling

tube. Locations of field work (core drilling) are shown in Flgure 13 The coordinates and
elevations of the borchole pomls are presented as fo]lows : ' ‘

Borehole

| Coordinate () Etevation {m)
No.- X ' Y Y
Westem Banjir Canal o _ ' '
WBC-1 695,722,500 9,324,775.021 0.300
WRC-2 696,257.500  © 9,323,701.100 - 0.128
WBC-3 697,740.100 9,321,289.100 2.320
WBC-4 697,997.100 9,320,706,400 3420
WBC-5 1698,599.900 9,319,605.500 3.591
WBC-6 698,969,000 9,318,712.500 4.184
'WBC-7 699,155.900 9,318,197.200 2.212
WBC-8 700,317.419 9,315,609.900 - 3,561
WBC-9 £ 700,277.511 9,314,612.101 " 5.800
WBC-10 700,815.500 9,314,310.500 L 7.147
WBC-11 701,687.500 . 9,314,032.800 - 9,245
WBC-12 702,925.012 9,313,874911 - 11.402
WBC:13 - 1703,409.500 © 9,313,721.250 . . 11.558
WBC-14 704,475.500  -'9,313,495.500 . . 8.510
WBC-15 £ 704,555.500 9,313,686.600 19.500
Cisadané River | _ :
630,784.900 ©9,329,749.500 3,539

- CSD-1
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Pﬁ' Sidag

Note : X ;Y :‘ National Coordmatcs System =
" Bessel UTM Zone 48
Z i Mean Sea Level (TTG)

3.4.2 Results of Investigation

Geologlcal profiles along WBC and the Clsadane river Whl(‘h mean summary of drilling !ogs '

“are shown in Figure 14,

‘ SSummary of laboratory test resulis on reoovcnd und:smrbed samplcs by use of lhm wall
j samples tube are shown in Table 9. Sunmm:y of LLT results and pem1eabllny tcst results are
‘shown in T'ible 10and i1. .

‘ All dnltmg Iogs with results of SP [, LLT test results, pexmeablhty test resulls and Iaboratory

test (soﬂ test) results are compiled in the Altached Refermce Data.
3.4..3 G'eotechmcal lwa_luahon

The: gefieral géologicai’ conditions and geological profiles can be seen in Figure (4 and

~ summarized in two (2) parls of gcologlcal units, namely Holocene {Alluvial) unit and
' Plexstocene (Alluvial Fan) unit

(1), Holocene (AHuvial) Uni_i

This deposit is'ac.lually mixed of valley deposit, river deposit and beach deposit and mainly

- consists of clay, silt and some sand and containing organic material or shell fragment at the

local pait. The downstream reaches of WBC from Grogol and the Cisadane river between the
boreholes of WBC-1 and WBC-7 and CSD-1 area are dominantly covered by this deposit with
a depth of ‘10 to 15 m. This deposit can be considered as the very soft soil (applicable to
clay/silt) and the very loose soil (applicable ta sand) with N-values of less than 10 and mostly a
range from 1 1o 3, and with brownish gray or gray (dark/light) colours. From the grain size
analysis and the Atterberg limit test, this deposit is classified to CH group of Unified Soil
Classification system in all except only WBC-4 (4.5 - 5.0 m) sample which belongs to SM

group.

From the geologiéal and’ geotechnical considerations of the field investigation and laboratory

- works, the main cngmeermg praperties to be adopted for the design works are proposed as

: 'follows
. Wet dens:ly (n) : : : .60 vmd?
. Unconf" ned compn,sswe strcngth (q ) .: 2.0 Vm’
- Elasticity cocfficient (Em) ' .: IS kgffcnf
X Compressnon index (Cc) 0T
- Coefficient of consolidation (Cv) | . 5x10° cm’fseq

221 -



- Pile foundation (bedrocks) - : 15 - 20 min depth-

- Side slope for excavated canals
and embankments . 1:2

(2) Pleistocene (Alluvial Fan) Unit

This deposxt is’ the result of weathering and redepdsiting process “of Quaternary. volcanic

- products and consists mainly of clay, silt, sand and gravel.  This deposit is widely distributed

in the WBC area, underlying the Alluvial unit in the downstream reaches of the Cisadané river
“and along WBC and as the supcrhcnal laycrs between Grogol and M'tnggarah wnth a depth of
10 to 20 m. : _ o

- N values of this deposnt ranges from 2 to more than 50 due to Ihe degree of the oons;stency,
firm to very sGff or loose to dense and unconsolidated to consolidated (tuffaceous). ‘The

_perineability coefficient ranges from an order of 107 to 107 cm/sec, 1mperv1ous condition in

general exccpt the mtcrcahted thin sand ]{i)’Cl"b which is an order of 10 cnysec.

| _From the fleld investigation and Iaborato;y test results thc followmg engmcermg propemcs '

rand desngn conccpts are recommended for structures :

- wet density (n) T s 1.70. tm?

- Unconfined (:Omp'résSi'v.e sirenglh (qu)' 25 f/m’

- Elasticity éo¢fﬁcient (Em)' 1 150 kgflcni’ ..

- Comprcssnon index (Cc) 2 o - -:0.34 |

i Coefhcmnt of consolidation (Cv) -:. 5.4 x 103 cin’!se_c
. Pilc foundati_on (bedrocks) : | : | }5m in depth

- Side stope for excavated canals _
and embankments : 11

A
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“Table 1

* SOIL STRATIGRAPHY IN LOWLAND PLAIN

_Geochronolopy |

Perfod | Epock

.Facles

Symbhol

ot onax o s e e m

General Description

Holocene { Alluvial ) - -

Recent

Filled matenals consisl of SILT, Clay, SAND and
garbage. Malnly $0ft to firm clayaey SILY.

: Deposih

Acl

Stope wash and marsh CLAY and SILT. Brownish 1o

‘greyish colours, very soft to film, trace ol maiters,

med:um plastnmy

" Coastal -

CAe?

Sandy SILT 1o clayey SILT very soft lo soﬂ brownssh
GREY I {dark) GREY, trace of organic mallers and
shelf lragmenls medium lo high pfashcny

Deposits

As

Very foose SAND (o si ty SAND “dark to Isghl GREY
trace of shell fragments, fine lo medium sand.

QUARTERNARY
T

Pleisiocene { Alluvial Fan )

. Marine
Deposits

Ac3

Very soft o medium siity CLAY (o CLAY with shell
fregments. Dark o light, GREY, high plasticity.

TERTIARY
' Pliocenic ( Genreng / Banten Tuff )

.‘;’okank
Deposits

o Re

Sofi lo very stiff CLAY, SILK and claysy 1o sandy SILT.
Reddish { yelowish BROWN lo brownish / ight GREY moltling,

medium platicity, contain subroundad gravefs { r.'» 5 25 mm jin

soma places.

OH River
Deposits

Sedimentary
Rocks

Ds

bDg

Tel

Silly SAND, SAND, GRAVELS and their mixture,
yellowish 7 ight 7 dark BROWH to brownish { light J dark
GREY and in some places BLACK. Fins 1o coarse SAND,
mainly subrounded gravels (3 6 - 20 mm ), ,
Max. ¢ = 50 mm, weakly cemended, Loose lo Oense.

sandy { clayey SILT, fight BROWN to brownlsh / light GREY,
weakly cémented, non la medium plasticity, firm to
very stiff,

Ts!

Tulfaceous silty SAND 10 SAND ( rsne-éoar_se), brownlsh /

'yellowish 7 dark GREY o dark BROWN and BLACK, Trace

of subangular-subrounded gravels { max. § 30 mm), heavily
weathered, medium 1o weakly cemented.

“Heavily weathered ( decomposed | iuffaceous ST and 77

T2

CoTs2

Tulfaceous hard BILT and sandy SILT. Dark / ight greyish

10 biownish colours, nen-plasticity, weakly cemented to
moderately cemented, -

“Sand, gravelly SAND, sity SAND, tullacaous, maniy
‘GREY lo dark GREY, fins (0 coarse SAND, partiatly

conlain subangutar to subrounded gravels (4 5-20mm, .
max. ¢ = 40 mm) medium {0 strongly cemented.
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Table3 - ITEMS AND QUANTITIES OF GEOTECHNICAL ]NVFSTIGATION
(CILITWUNG FLOODWAY)

WORK ITEM UNIT  QUANTITY

1. FIELD \_VORKS'(Core Drilling and Testing in Boreholes)

. ;l;i- NumbersofCorcDrlilmg o ' o Place . T |

12 * Core Drilling Depth e o m - 3890
Borehole No. FLD- 1 S %00m '

- FLD-2 49.0 m

FLD-3 ' 30.0 m

FLD-4 . 1000 m

‘FLD-5 60.0 m

FLD-6 . 900m

FLD-7 - 300m
13 Standard f’enctraﬁ()_ﬁ Test nos 105
1.4 Permeability Test nos 64
s ~ Borehole Lateral Tést-_ nos S
- 1.6" Undisturbed Sampling nos 23

2. LABORATORY TEST (Soil/ Rock Test)

21 Moisture Cdnfent Test - nos 23
22 Specific Gravity Test nos 23
23 Gradi.ng Analysis nos 23
24 Liguid Limﬁ, Plastic Limit _ nos 23

25 Unconfined Compression Test nos 23
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Table 8 ITEMS AND QUANTITIES FOR GEOTECHNICAL INVESTIGATION

(WBC & CISADANE RIVER)

WORK ITEM UNIT QUANTITY
1. FIELD WORKS (Core Drilting and Testing in Borcholes)
1.1° " Numbess of Core Drilling | Place - o 16
12 Core Drilliiig.Dep'lh_ ' S 'm o 3540 _
' Borchole No. W_BC-_ 1 - 200m C :
WBC- 2 200 m
WBC- 3 220 m
WBC: 4 250m
‘WBC- 5 23.0m
WBC- o6 24.(_} m
WBC- 7 20m
WBC- 8 200 m
WBC- 9 . 200 m
WBC- 10 20m
WBC- 11 200 m
WBC-12 200 m
WBC- 13 210 m
WBC- 14 200 m
WBC- 15 250 m
csD - | 30.0 m
1.3 Standard Penetration Test nes - 177
1.4 - Permeability Test nos 68
1.5 Borchole Lateral Test nos 6
1.6  Undisturbed Sampling noé. . 35
2. LABORATORY TEST (Soil / Rock Test)
2.1 Moisture Content Test nos - 36
2.2 Specific Gravity Test nos : 36
23 Grading Analysis nos 36
24 Liquid Limit, Plastic Limit Cnos . 36
2.5 Unconfined Compression Test . ' nos 36
26  Consolidation Test ' " nos 36 |
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| GENERAL

" This ANNEX 3 (River Survey) compiles the outlines of survey works executed in the Master
Plan and Feasibility Studies.  All drawings are compiled in attached Data Book.

~ The contents of this Annex are as follows:

A,
Lo

- - Chapter 2 describes the outline of river survey conducted in the Master Plan stage; and
- Chapter 3'describes the outline of river and sounding surveys conducted in the Feasibility -
" Study stage. ' A :



2 MASTER PLAN STAGE
2.1 " General

River profile and cross-scctional survey have been carried out for the objective rivers in the
Study Arca, ~ The coverage of the survey works for each river has been determined based on
the overall viewpoint on flood control in the Study Area.  Major existing ponds (Situ-situ)

are included in the scope of survey from the viewpoint of compn,hcnswc ﬂood coutrol in the
Study Area; ;

The objective rivers and thc work” quammes of the survcy are shown in lablc 1. "The

' ob;u:tn’e Situ-situ aré shown i i Table 2. The locations of the Objf‘Ch\’C rivers and S:!u -sitw

are shown in Flgum 1.

The survey w orks \\crc conducted by a local comraclor uudcr the supcmsmn of the Study. -

Team in the period from July to October 1995.

2.2 Mclhod

The metric system is used as the unit.  National coordmate datum (lD’M) is referred to for

the horizontal location.  The elevation is micasured as the clevation above the mean sea level
(Titik Tinggi Geodesi = TTG).  Since the practice of elevation expression in fakarta area is
by the clevation above the datum of PP of NWP or the mean sca level (TTG) depending on
the project.

Basically the cross sectional profile of thie river has been surveyed based on cach cross
section post and the coordinates and elevation of cach cross section posl are measured by
using GPS (Global Positioning System).  The locations aind elevations of existing 15 ponds

{Situ:site) have been measured by using GPS.

2.3 Quanlity of Works

Quantity of works are as shown below:

| ~ Work Item N K Unit Quantity
Monumentation of cross-section posts points . - 17152
| Control point survey by GPS points 1752
Cross-sectionaf survey | sections - 876 1
Longitudinal profile - tkm 802
| Cross-sectional profife : J_§5:4::110n:~: o 8761

2.4 Result

Dsawings of cross seclions of rivers are prepared with the vertical scale of 1:100 and
horizontal scale of 1:500. Locations of cross section are prepared on the topographlc map
wnh scale of 1:2,5000 and 1:50,000 dcpcndmg on the availability of the map.

2



" Final results are as follows:

- I;ocation map of cross-section with a scale of 1:50,000
- Cross-seclion with a scate of V=1:100, [1=1:500
- Longitudinal profile with a scale of V=1:100, 1{=1:50,000

:1sct
:1set

- tlset



3 Fl*‘,ASI]H LITY STUDY STAGE
3.1 River Survey

3.1.1 Outliilc

~ River profi 1c and cross-sectional survey has been carried out for the objectnc rivers of

priority pro;ecls for the feasibility study.

The objective rivers are the Westem Banyr Canal in the whole reaches, the Cnsadam, River in .

the reaches downslrcam of Pasar Baru Barrage located in.1 angerang city, and the Cnilwung

and Clsadanc Rivers in the reaches near the inlet and outlet facultlles Df the proposcd o

* Ciliwung Floodway.

The general survey quantities are as follows:

Nu:mber' of

Name Intervat (m) | -~ Length Widih
_ _ | Cross scction : ©(Km) (m)
Cisadane River 42 500 211 350
Western Banjir Canal | 87 - 250 -~ 175 - 250
Ciliwung Floodway 32 . 50 14 300
Total 161 400

The survey works were conducted by a local contractor under the supervision of the Stidy
‘Team in the period from June to August 1996.

The location of objective rivers arc shown in Figure 2.
3.1.2 Method
The metric system is used as the unit.

National coordinates system Bessel UTM Zone 48 is referred to for the horizontal location.
The mean sea level {TTG) is referred to tor the elevation.

Cross-sectional profile of the river is surveyed based on each ¢ross section posl Each cross

section clevation is surveyed by direct leveling method: using automatic lcvehng ms{rumem
and those profiles are drawn at a scale of H=1:500, V=1: 100.

I'ilteen bridges of Western Banjir Canal, two bareages of Western Banjir Caml and Cisadane
River are surveyed by using total station systcm method and proﬁles of bndges barrages are

drawn alascalc of 11=1:500, V—l 100

Locations of cross-sections are shown on the topographic map with a scale of 1:5,000.



3.14.3 Result

© Drawings as survey result are as follows:

(1) Location map of cross-sections with a scale of 1:5,000.

©(2)  Cross sectional profiles with a scale of V=1:100, H=1:500.
- (3) Longitudinal profiles with a scale of V=1:100, 11=1: 5,000,

{4} Profiles of bridges and barrages with a scale of V=1:100, H=1:500.
3.2 Sounding Survey

'32.1 _Outline

Sotnding survey has been carncd out for the objective oﬂshorc of Tivers ot priority prOJu,

-1 for the fcas:blhty study.

lhc ObjCCthC offshore are 2 km offshore of the Wester Banpr Canal and 1 ki offshore of
the Cisadane Rwer The objective arca of sounding survey is 1.7 km? in total as shown in
Figure 2.

- 'The sounding survey works were conducted by a tocal contractor under the supervision of the
Study Team in the period from June to August 1996.

3.2.2 Method

The metric syslcm is uscd as the unil. National coordinates systcm Bessel UTM Zone 48 is
refereed to for the horizontal location. The mean sea level (T1G) is referred to for the
elevation.

The elevation of the sea bed is measured by vsing echo-sounder and cross-sectional profiles
are drawn at a scale of H=1:500, V=1:100.

3.2.3 Result

Final resulls are cross-sectional profiles of sea bed.






* Table - WORK QUANTITY OF RIYER SURYEY WORKS

Survey

_ Length | Survey | Number
Name of river system interval Cof width
) (kim} | (km): | section | {meters)
“ICidurian River _ -
- Main 58 . - 1.0 59 250
- Cibeureum 26 | .10 26 '
.| -.others (2nos) 4 1.0 -4
‘|Cimanceuri River C o : 1 ;
- Main - 50 - 1.0 “S51 250
-Cipaseun - 23 1.0 - 23 : '
- Cimatuk 14 1.0 14
| -'others (2nos} 4 19 4 |
-[Cirarab River ; C , o
- Main | . 40 10" 41 250
- others (2nos). 6 1.0 6
Cisadane River : o '
- Main (lower) o1 10 68 250
- Main (upper) 42" 20 27 o
- others (2nos) - , 6 1.0 7
- Mogkervaait Caml 15 . 1.0 18
Cengkareng Floodway : '
- Cengkareng Floodway. -7 05 1S 100
- K. Angke (lower) . 48 1.0 45
- K. Angke (upper) - - -
- K. Pasaanggtahan {(lower) 28 . 0.7 40
- K. Pasaanggrahan {lower} 18 2.0 9
Western Banjir Canal
- K. Grogol 19 0.5 39 100
- Banjir Canal 17 0.5 35
- K. Krukut 14 05 29
- Citiwung (lower) 23 09 25
| - Ciliwung (upper) 36 20 18
Eastern Banjir Canal
- K. Cipinang 0 0.5 13 100
- K. Sunter 6 0.5 13
-« K. Boaran 6 0.5 13
- K. Cakung 3 0.5 17
Cikarang-Bekasi-Laut _
Floodway : 28 1.0 29 250
-CBL 31 10 32
- K. Bekasi 3 - 1.0 3
- Cileungsir 8 10 . 8
- Cikeas 25 . 1.0 26
- Cisadang -~ 40 1.0-1.2 37
- Cikarang (lower) 27 1.0 28
- Cikarang (upper) 50 1.0 50
- Citemahabang : : S ]
- 876 ]

~Total

T.\




2 EXISTING PONDS (SITU-SITU) SURVEYED

Table

No. | Location and Name of situ-situ Arca (Ha)
1 TANGERANG  Patrasana . 350.00

2 -~ Garugak - 180.00

3 ~ Pengondokan - 15.00

q * Rancailat 67.98 -
5 Kelapa Dua 3756 "
6 - " Cihuni 3234
7 " Gabus 972
8 . Bulakan - 130,00 |
9 _Setingin__ - 2641
10. . Cilongok ' - 23.08
11 | BOGOR . ‘Cikaret 29,50

12 ' Gunung Puin - 18.75

3 - Kemuning 12.65
4. L Jampang - 12.65
15 | BEKASI Cibeurcum - 40.00 -

T2
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