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2.1 Geological Profile
2.1.1  Introduction
(i)  General

. To aﬁticipalc flood control system :i;i Sql}igrmlg City:;m(‘i ;uburb. Thc Di.r.ccg_oralc :Gencral of -
 Water Resburccs [.)evclopmen.t,. Ministry of Public Works (PU) in association with J.ICA
_ hSTUDYf’["EAM.,' St_étnziréng, lndor.l.ésia.-i's'ek‘pganding Soil Mechanics Sufvcy for the detailed

design of Flood Contiol, Urﬁaﬁ rDrrai_nagé and Water Resﬁhrccé Development in Semarang, in

Republic of Indonesia.

: Refem’hg to- the abbv_e ko'bj-eclive and reiatfhg to the sub-structure design, The JICA STUDY
TEAM Has abpointed PT. VG'éo ACE,‘émidﬁng 1o perform the Soil Meéhanic Survéy at the
project areas as mentioned abm:'e_;

() Location and Accessibility -

- The préjccl site is Ioégted in Se_n‘le.lrang‘ City, Cen(ral Java. ‘The site loc_at_ion' cou:l_d be reached
by car through road condition.

iy Scope of Work

n order to fuifil the ehgincér‘reqmrenient of soil parametefs for detailed design purpdse,_
' .soni(l: §é\(etal__ iteﬁls, such as core drilling, standard penctr&{iqn tesl, undisturbed sampling, and '

_lab_drafbrj' tés{ing \irerie_' péljﬁ_)nhed for this prdjegq. -



2.1.2 GEOLOGY
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- Ref’emng to the Reglonal Map of Magelang and Scmarang Quad:angle Central Javar B

E (Thaden Sumadlrdja, Rlchards 1975) the slIatlgraphy of lhe pro_]ccl a_rca and "S,

Regionél Geology
Physiography and Morphology

The Central Java physmgmphm-llly can be divided into the Bogor Zone in thc South

' and North Java coastal Plam in the Norlh (chmelen 1949)

~ The Bogor Zone 'a.t the surrounding of Semarang arca présents as the west cape of

- Kendeng Ridge of Ea;it Java. This zone is expressed by loy-.f to high Undgﬂating hiils,

with levation between 10 m up to 300 m above mean sea level, with the slope ranges

- from 5% to 30%.

The _Bbgor Zone is 1n65t|y ch_a:a_ctcliz_ed a'nd‘ controlled by the folded s'egiimf‘:ntéry
rock and Tertiary to Plio-pleistocene age, where partly is covered by‘-yqung volcanic

product of Quaternary.

The North Java Coastal Plam is charac!enzed by ﬂat areas w1th the elevahon rangcs

from 0 n to 10 m above mean sea levc} zmd the slope is mostly Icss lhan 3% l'hls

zone s covered by aiiuwal conSIslmg of river dep051t lake swamp, and coas(al .

deposst.

S_traligtaphy o

vicinity consists of .



Alluvium Deposit

The deposit presents as Alluvium of the Holocene age, consisting of coastal
plain deposlt, stream, and Lake Deposit. Coastal plain deposit is mainly clay
and stmd, varying in thickness, but commonly it 15 50 meters or thicker. The

deltas of Garang River consist of intetbedded sand and clay.

Alluvium along the stream is gencrally 1 m to 3 m thick, consisting of gravel

* with boulders. The boulders arc mostly volcanic rack and andesite.
* Sedimentary Rock
This rock is composed by Damar Formation, Volcanic Breccia, aid Maring

~ Beds of the PIio-Plcistocene age.

Damar Famat:on conmsts of ’l‘uﬂ'aceous Sandstone, Conglomelate,
_Volcamc Breccia, and tuff. Most of tuff and sandstone are slightly

' 'consolldated locally calcareous Brecma is conlposed by basic |

- volcame mck probably partly depomted as lahar. This formatlon 1s

- largely non marine depos:ts with mollusks are found locally

Vo]cmc Brecc:a cons}sts of volcamc Breema lawa ﬂows taff,
tuﬂ'aceous_Sandstone, and Claystone. Most of flow breccia and
" lahar are interbedded with small lava .ﬂows and _ﬁne to coarse
N ,'grained tuﬂ' This unit- includes tuﬂ"aceoins sandstone and
c]aystone w1th mollusks mamly in the bottom where mostly
coneealed by talus ThlS volcamc deposﬂ; was contnbuted fmm
FEeS _several centres of the volcanoes such as (mnung Ungaran and

: Gunung Sundoro
g . 7 I e : By

L -JWarme Beds conmsts of 1nterbedded claystone marl sandstone
" conglomerate volcame breccra, and lzmestone ’l‘he unit JS local]y
L .fossﬂlferous mostly fmannmfer plankton w1th a few mollusks and - -
"1 colonial :corals. Sandstone ranges from ﬁne to coarse grained
| 'mostly tufaceous w1th heddmg ranges ﬁom thm to th1ck Thin '
beds of conglomerate some w:th rounded quartz pebbles occurred

. in claystone along Kah 1(1 1p1k and else, '._vhere in sandstone



()
The geological structure in this area presents as inferred fault, striking relatively
. northward — soulhward. .
(i) N Gcology of The Projeci Area -
(1) Morphology
The morphology of the project area is Coastal Plain Morphological Units and -
. covering 100% of the area, situated on the elevation between 0 m and 10 m above
mean sea level with slopes is less than 3%,
(2)" :‘S‘iro-iriéraphy .

Geological Structure

- Based on f' cld observatlon and core dnllmg result along Ban_llr Kanal Barat (West

e Floodway) the strallgraphy of thls area can be dwldcd mto

. Damar F ornation Whlch is covered the hl“S in the upstream of Banpr Kanal Barat
and Kah Garang and srtuatcd at the elevahon between 5 m and 150 m above mean sea

. lcvel.

i It conststs of mﬁ‘aceous sandstone mterbeddcd wﬂh conglomerate volcamc breccla,

o component in the gr‘ound maSS of sand gravelly tuﬂ‘aceous sand or luﬂ'aceous sand .

Pee Aﬂuwum prcsents as the youngest deposnt lt is stratlgraphycally oVerlam the Dama.r _ -

: l“o:matlon

_:and Iuﬂ‘ Conglomerate an volcamc brec01a are mostly composed by andesme rocks

' wath dlameler bemcen O 5 cm to l m In gcneral ihlS fonnation dxps 50 to 15° to lhc o

: Northward Nonh Eastward




The unit is deposit along the wide valley of Kali Garang and covering the flat areas

along the Coastat Plain in the North of Semarang.

It consists of river deposit, Lake Deposit, swamp d'eposit, and coastal plain deposit,

such as unconsolidated sand, silt and clay.

-* Alluvium at the upstream of Kali Garang consists generally of gravel and boulders of
andesitic rocks, sand and silt, where the downslream is dominated by fine sand silt

andclay.

2.1.2 Geologicallnﬁéstiga(ion

(i) Scbpe of Work

The Soil Mechanics Survey for the Detailed Design of Flood Control in Séina.rang consists of:

- Core drilling‘ahd teétiﬁg in bore hole. =

- Laboratory testing. SR
. (i) S _- _' Coré Dﬁi]illg
{1) .'_Purpose

" The purpose of core drilling is to obtain _thé éubsurface gedlogy of the drilting area, ic
- soil type, thickness, sequence, physical condition, etc.
" During the dli_ilinig; SPT (Standard Penélralion_ T esis) are executed in order to gain the

- soil’s consistency.



)
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Method

Core drilling is performed accordillg to “.I{-)'(draulic' feed rotary dn'llfdg” -method,

- mounted appropriately on a plaifonn; Single tube core barrels and tungsten bits are

used in order to gain good quality of core samples.

The core samples are sequentially arranged into core boxes from fop to bottom,

representing soil types and layer distribution. -

: Standard Penetratlon Tests (SP'I) are performed by droppmg at3s5kg hammer from

a he:ght of 75 cm. The numbers of drop ti penetrate 45 cm depth are noted and the -
drops for the last 30 cm is take_n as SP’I N value.
Seope of Work .

- West Floodway 52 bore holes w1th total depth of 870 m, Standard ;

Penelranon Test (SPF ) performed m thc bore hole every 1. O meter deplh wnlh ,

: to!aI of 824 tess. Dlsturbed core samples taken for the lota] of l 18 samples :

- Simongan Weir: 6 bore holes with lotal 120 m, SPT in the borehole 7

every 1 0 meter dept total of 88 tests.

~The detailed specification of each bpféiiote is available in table 3.1 ©




Tablé 2.1 THE SPECIFICATION OF CORE DRILLING
A. West Floodway / Garang River

No. Hole D(?]E)[h SPT uDps Commenced Completed
i - [RB-1 15 14 - | 30 - Aug - 97 - 31-Aug-97
2 _|[RB-2 5 14 ] 13-Sep-97 14~ Sep - 97 |
.3 1RB-3 13 14 Vo1 23-Sep-97 | - 24-Sep-97
4 [RB-4 15 41 1 26 - Sep -97 26 - Sep - 97
5 RB-5 25 23 2 21 - Sep -97 22 -Sep- 97
6 RB -6 30 S28 p 2 10 - Sep - 97 12 - Sep - 97
7 IRB=7 15 | 14 | 1 | 22-Sep-97 23 -Sep- 97
8 RB-8 . I5 14 1 24 - Sep - 97 24 - Sep-97
9 RB-9 25 23 2 18 - Sep - 97 19 - Sep - 97
10 [RB-10 | 15 ¢ 14 l 21-Sep-97 22 -Sep-97 |
11 RB - 11 25 23 2 18 - Sep - 97 20-8ep-971{
12 RB -12 15 4 {1 19 - Sep - 97 20 -Sep-97
13 | RB-13 15 - 14 1 16 - Sep - 97 17-Sep-97
14 {RB-—14 15 14 1 24 - Sep-97 25 -Sep - 97
15 RB—15 | - 15 14 - 1 - 1 16-8ep-97 - ~ 16-Sep-97_
16 | RB-16 15 14 [ 17 - Sep - 97 17 - Sep-97
| 17 IRB-17 ) 35 |33 2 30 - Aug- 97 03-Sep-97_
18 RB -18 40 - 38 - 2 30- Aug =97 ¢ 04 - Sep - 97
19 RB - 19 15 15 1 01 - Sep - 97 - 03 -Sep -97
- 20 {RB-20 15 4 | 1 | 02-Sep-97 04 - Sep - 97
21 (RB-21 | 20 | 19 11 30-Aug-97 *[ " 31-Aug-97
- 22 RB —22 20 19 1 30 - Aug -97 01 - Sep- 97
23 [RB-23 15 14 - - 01 -Sep-97 03 - Sep - 97
24 RB - 24 15 14 1 11 - Sep-97 - 12 - Sep - 97
- 25 RB -25 - 15 14 | 02 - Sep-97 04 - Sep - 97
26 | RB-26 ~ 15 15 S - 08 - Sep - 97 - 09 - Sep-97
27 _|RB-27 15 15 - 30- Aug-97 31 - Aug - 97 |
28 RB —-28 15 13 1 -2 -1 15-Sep-97 15 -Sep-97
29 (RB-29 15 14 A 13 - Sep-97 - 13 -Sep-97
30 [RB-30 15 i4 1 13 - Sep-97 14 - Sep - 97
31 _[RB-3I 15 i5 = 10-Sep-97 11 - Sep - 97 |
-32 RB 32 - 15 15 - - 10 - Sep - 97 11 - Sep - 97
33 RB-133 15 15 - 07 - Sep - 97 09 - Sep-97
34 {RB-34 15 15 | - 08-Sep-97 | 09-5¢p-97]|
35 RB -135 10 10 - 31 - Aug -97 31 - Aup -9/
36 {RB-30 10 10 - 12 - Sep - 97 12 - Sep - 97
37 TRB-37 10 10 - 03 - Sep -97 04 - Sep - 97
38 [RB-38 ] 0 1 - 09-Sep-97 _ 10-Sep- 97
39 | RB=39 0 10 - 05 - Sep-97 ~05-Sep - 97
40 TRB-40 ~ 10 10 - 07 - Sep - 97 08 - Sep - 97
41 _|RB-41 | 10| 10 - |_05-Sep-97 ~06-Sep-97
42 RB--42 10 - - 10 - - 05-Sep-97 06 - Sep - 97
43 _[RB-43 _10 9 - 02 - Sep - 97 03 - Sep - 97
TA4 _[RB-34 | 10 1 10 | = 05-Sep-97 06 - Sep- 97
_45 IRB-45 10 1.9 1. - 31 - Aug-97 01 - Sep - 97
46 RB - 46 10 10 .- 02 - Sep-97 03 - Sep -97
47 | RB--47 10 9 - 30-Aug-97 | 31-Aug-97
84 | RB-48 10 10 - 30 - Aug - 97 31 - Aug -9/
49 RB - 49 10 10 - - 0 -~ Sep-97 02 - Sep - 97
~50 TRB-50 - 10 g - - 30 - Aug-97 31 - Aug-97
- 51 JRB-S1 - 50 48 - 2 -30-Sep-97 - 07 - Oct- 97
52 RB - 52 50 45 = 3 15-0ct-97 18 - Oct - 97




B. Simongan Weir

@

No. Hole D(fg;h 1 SPT | UDS | Commenced Completed

1 1 SB-1 20 | 18 3 01-Sep-97 | 03 -Sep-97
7183=2 | 20 14 3 30— Aug-97 | 31-Aug-97
3 SB-3 20 20 3 01 --Sep-971 03 -Sep-97
4 |[SB-4 20 20 ¢ - 09—Sep-97] 12-Sep-97
S {SB=5 | 20 | .9 [ 26— Sep-97 | 28 - Sep- 97 |
6 15B-6 - 20 -1 7 ¢ - 16-Sep-97 1 21 -Sep-97

an 17120 88 |10 N

: Result - -

al‘ta_fc-:héd' in ne_ﬂ sécﬁpn -(2.-2".Boring). o

210

o The core drilling resuits at each bore hole, htélltding information about' the soil’s type,

 thickness, physical condition, SPT valucs, ctc. arc tabulated in Drilling Logs which is

=
5



22

'Boring

BORING ' DEPTH |ELEVATION] BORING " DEPTH [ELEVATION
No | rocation | Pt m | wo | Mocation | PR (ELEES
RB--1 | LEFTBANK | 1500 | 1293 | RB- 36 |RIGHT BANK| 1000 | _5.665

_RB--2 |RIGHTBANK| 1500 | 0214 | RB 37 |LEFTBANK| 1000 | 9.736
RB-3 | g 1500 | 0840 | rB-38 |LEFTRANK| 1000 | 7.1m
"RB-4 |RIGHTBANK| 15.00 RB—39 | LEFTBANK [ 1000 | 1131
RB_S (LEFTBANK [ 2500 | 0.171 | RB_40 |RIGHT BANK| 10.00 | 10.850
"RB—6 |RIGHTBANK| 3000 | 0260 | RB—41 | LEFFDANK | 1000 | 9304
"RB-7 | LEFTBANK | 1500 | 0076 | RB—42 [RIGHTBANK| 1000 | 11.064
RB-3 |RIGHTBANK| 1500 | 1041 | RB_43 | LEFTBANK| 1000 | 10.04
"RB_9 | LEFTBANK | 2500 | 0614 | RB—44 |RIGHTBANK| 1000 | IL61
RB 10 |RIGHTBANK) 15.00 | 1070 | RB_45 | LEFTBANK | 1000 | 9320
RB- 11 | LEFTBANK | 2500 | 1064 | RB—d46 |RIGHTBANK| 10.00 | 11457
"RB—12 |RIGHTBANK| 15.00 | 0442 | RB-47 | LEFTBANK | 1000 | 10395
RB— 13 | LEFTBANK | - 1500 )| 2030 | RB—48 [RIGHTBANK| 1000 [ 9711
RB— 14 |RIGHTBANK| 1500 | 1274 | RB 49 |RIGHTBANK| 1000 | 0268
RB 15 | LEFTBANK | 15.00 | 1436 | RB_50 |RIGHTBANK| 1000 | 10411
RB—16 |RIGHTBANK] 1500 | 1524 | RB-st | ARG | 5000 | - -
RB—17 | LEFTBANK | 3500 | ‘1332 | mB-s2 | GARANG | 5000 -
- 7 PN B SIMONGAN [ -
RB 18 [roureank| 4000 | 1600 | sp—1 |WER RGHT| 2000 | 8502
g Stk Il IR B BANK | |
= oo T sivoNean [ T
RB--19 | LEFTBANK | 1500 | 2027 | SB—2 |WEIRRIGHT| 2000 | 3985
A R R : : : L BANK - ' RS
TTPSMONGAN | | T | SIMONGAN | T |
RB 20 |WEIR,RIGHT| 1500 | 2302 | SB-3 |WEIR,LEFT| 1500 .| 8634
o BANK | & : : - BANK o
RB—21 | LEFTBANK | 2000 [ 0610 | sB—4 |S™MPSUAN T 9900 | iogs
RB-22 |RIGHTBANK| 2000 | 1992 | sB-s [S™ONOANT 9900 | 1805
RB-23 | LEFTBANK | 1500 | :2385 | SB—6 | oma | 2000 | 2005
RB-24 |RIGHTBANK| 1500 | 2.649 T
"RB-25 ] LEFTBANK | - 1500 [ . 3679 o
RB —26 |RIGHT BANK| 15.00 ;3107 ¢
"RB—27 [RIGHTBANK| 1500 | _3.476
_RB-28 |RIGHTBANK| 1500 | 1520 | -~ = s R B I
RB--29 | LEFTBANK | 1500 | 7.127 : '
RB_30 |RIGHTBANK| 15.00 |  7.097
RB—31 | LEFTBANK | 1500 | - 8869 | - I 5
RB —32 {RIGHT BANK| * 1500 | =~ 8.787 ' '
RB —33 | LEFTBANK [ - 15.00° 8.696 e .
RB-34 |RIGHTBANK | 15.00 | 7493 |
LEFTBANK | 10.00 *| = 10.45
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SOIL MECHANICS SURVEY FOR
- THE DETAILED DESIGN OF FLOOD GONTROL,
URBAN DRAINAGE AND WATER RESOURCES DEVELOPMENT
IN SEMARANG IN THE REPUBLIC OF INDONESIA
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SOIL MECHANICS SURVEY FOR
THE DETAILED DESIGN QF FLOOD CONTROL,

URBAN DRAINAGE AND WATER RESOURCES DEVELOPMENT
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I Angle ntemal

Claification
| Geological Siaata

GwWiL .
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