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4 Management and Supervision Consultants will support the
Confractosr to  enswre adherence to the Envirenmental
requirements. 5)

§ The Contractor shail focus on goed environmantal practice in the
sourcing and transportation of construction materials, disposal of
all waste materials and liguids and the operafion of ail subsidiary
sites including the AMP, base camp, quarty and ofher,

6 The Contractor will be responsible with the Engineer, for the 5)
preparaiion of the environmental management and monitoring
plan (EMMP), in particular the Confractor must complete for each
sub clause the columns enfitled; target and time frame of activity
and location of activity. 7

7 Only the trees designated by the Orawings to be removed shall
be removed unless additional trees are specifically instructed or
approved by the Engineer for removal. Each additional tree
approved for removal by the Engineer shall ba replaced Dy not
less than two new trees, All replacement trees shall be planted in
locations that will not reduce road trafiic visibility and will not
adversely affect road safety.

8 Any disruption of ivigation water flows or temporary or  B)
permanent arangements for maintenance of imigation water
flows shall be subject to the approval of the Direclorale General
of Irrigation. 9)

9 The Contractor shall minimize confamination of adjacent property
or waterways with soil from the woerks. Silt fraps may be required
for this purpose, to be placed at locations to be agreed,

10 Unsealed earth or gravel surfaces shall be covered or shall be
waiered regularly to minimize dust.

10)

11 Existing private or commercial vehicle or motorcycle accesses
shall be restored to a similar stendard to the existing access
within the limits of the right of way and in accordance with
Standard Drawing STD 404. The arrangement and location of all
vehicle accasses shall be subject to the instruction or approval of
the Engineer.

11)

12 Provision shall be mads to minimize disruption to safe vehicle 12)
and pedesiian access throughout the construction period. Al
temporary access arangemenis shal be subject o the

instruction or approval of the Engineer.

13 Temporary and permanent works shall not adversely affect the
drainage of any properiy or roadway.

13)

14 Landscape Maintenance 14)

The Contractor shalt implement a landscape mainienance program
effective from the tme of planting of new tress and small plants including:
twice weekly watering during the dry season; as required watering &t
other times: fertilizing with a slow reiease fertilizer twice per year, and
weeding, pruning, ubbish removal and light tiing of small plant areas
monthly

Konsultan Manajemen dan Supervisi akan mendukung Kentrakior
untuk memasikan ketaatannya ferhadap keteniuan-ketentuan
lingkungan

Kontraklor harus mengfokuskan pada prakiek lingkungan yang
bersahabat dalam penambangan dan transportasi bahan konstruksi,
pembuangan semua bahan buangan dan cairan dan pengoperasian
semua lokasi tambahan termasuk AMP, base camp, sumber bahan
dan lainnya

Kentrakior akan bertanggungjawab kepada Direski Pekerjaan, untuk
penyiapan rencana manzjemen dan pemantauan lingkungan
(EMMP), terutama Kontraktor harus menyelesatkan setiap ayat
dalam kolom yang disebutkan : target dan batas wakiu dari kegiatan
dan lokasi kegiatan.

Hanya ponon yang ditetapkan dalam Garabar untuk ditebang yang
disingkirkan kecuali jika tambahan pohon yang secara khusus
diperntahkan atau disetujui oleh Direksi Pekerjaan untuk ditebang.
Setiap tambahan pohon yang disetujui oleh Direksi pekerjaan untuk
ditebang harus diganti dengan tidak kurang dari 2 pohon banu.
Semua penggantian pohon harus direncanakan pada lokast yang
tidak akan mengurangi jarak pandang visua! lalu lintas dan tidak
akan mengganggu keamanan jalan.

Setisp gangguan ferhadap aliran saluran irigasi atau pengaturan
sementara atau permanen uniuk pemetharaan aliran air irigas
harus tunduk kepada persetujuan dari Direktorat Jenderal Irigasi.
Kontraktor harus memperkecil kontaminasi terhadap properti atau
saluran yang bersebelzhan. Jebakan lansu (siit trap} mungkin
diperlukan untuk tuiuan ini, ditempatkan pada fokasi yang disetujui,

Permukaan tanah yang tidak diperkeras atau permukaan kerikil
harus ditutup atau harus disiram secara berkala untuk memperkecil
timbuinya debu.

Akses lama kendaraan pribadi atau komersial atau akses lama
sepeda motor harus direstorasi sampai standar yang serupa dengan
akses lama dalam batas-batas Ruang Milik Jalan dan sesuai
dengan Gambar Standar STD 404. Pengaturan dan lokasi semua
akses harus tunduk pada perintah atau perselujuan Direksi
Pekeriaan.

Persyaratan harus dibua! untuk memperkecil gangguan dalam
mengamankan akses kendaraan dan pejalan kaki selama Waktu
untuk penyelesaian  Semua pengeturan akses sementara harus
tunduk pada perintah atau persetujuan dari Direksi Pekerjaan.

Pekerjaan sementars dan permanen tidak boleh mengganggu
drainase dari setiap properti atau jalan.

Pemetiharaan Lansekap

Kontraktor harus melaksanakan program pemeliharaan lansekap
berlaku mulai dari wakiu menanam pohon baru dan tanaman Kecl
termasuk : penyiraman setiap dua minggu seélama musim kemarau;
sebagaimana diperlukan pada waktu yang lain; memupuk dua Kali
selama setahun; dan pembuangan rumput liar, bekas babatan,
sampah dan sedikit pergeseran area tanaman kecil secara bulanan.

6

17

The Confractor shall remain responsible for maintenance of al
new plantings unfil such time as these activites are officially
taken over by the responsible authority. Taking over by the
responsibie authority may be at end of the Time for Completion
and shall not be latter than the end of ihe Defect Nofification
Period.

A number of plots of iand, including buildings and crops will be
sffecied by the works. A LARAP has been prepared and can be
supplied to the Confractor i necessary. The negotiation,
compensation, and transfer of ownership will be substantially
compieted prior to the commencement of construction.

A UKLIUPL has been prepared for the alignment. The Coniractor
wil receive a copy of this document Al appropriate
recemmendations are included in the Final Design,

The Contractor must liaise with BAPEDALDA to select haul
routes that do not cause undug disturbance to communtities

Konfrakicr tetap harus bertanggungjawab uniuk pemeliharaan semua

15)

18)

7

tanaman baru sampai waktu dimana kegiatan seperti inf secara
resmi diserah-ierimakan kepada instanst yang berwenang. Serah
terima dengan instansi yang berwenang mungkin pada akhir Wakiu
untuk Penyelesaian dan fidak akan lebih lambat dari akhir Periode
Pemberitahuan Cacat Mutu.

Sejumiah kapling tanah, termasuk bangunan dan hasil panen akan
terpengaruh oleh pekerjaan. LARAP harus disiapkan dan dapal
diberikan kepada Kontraktor jika diperfukan. Negosiasi, kempensast
dan ganti kepemilkan akan sepenuhnya diselesaikan sebelum
dimuiainya pelaksanaan.

UKL/UPL telah disiapkan unfuk alinyemen. Kontraklor akan
menerima salinan dar dokumen ini. Semua rekomendasi yang
memadal telah tercakup dalam Desain Akhi

Kontraktor harus menghubingi BAPEDALDA untuk memilih route
pengangkuian yang tidak menyebabkan gangguan yeng berari
terhadap pemukiman.




SUBGRADE QUALITY PLAN : ASSESMENT,
IMPROVEMENT, INSPECTION

INTRODUCTION

EINRIP projects include extensive areas of soft and very soft ground
requiring capping, subgrade improvement, or other special treatment.
Pavement performance requires that the specified subgrade
compaction standard and Design Subgrade CBR are achieved.
Therefore subgrade preparation must be included comprehensively
in the Construction Quality Plan.

Normally consolidated, siity clays and silts occur exiensively in Java
and Kalimanta, Sumatra, Sulawesi and elsewhere, These soils can
have very low insitu density, sometimes to a depth of several metres.
Normal compaction methods cannot be used when these soils are
saturated. Therefore the usual AASHTO laboratory test based
identification of subgrade strength at optimum density is inapplicable.
In-situ CBR testing is required.

The drawings provide general information concerning soft area
locations and improvement. It is common for homogeneous
treatment sections in soft soil areas to be of 100 metres or less in
length. Therefore comprehensive definition of improvement areas
was beyond the scope of the design stage geotechnical
investigation. Cost effective definition of homogeneous soft soil
treatment areas requires detailed visual inspection and simple in-situ
testing generally after or during earthworks or grade preparation.

All Capping and Selected Embankment areas shown on the
Drawings are provisional and shall be confirmed or revised by the
Engineer before placing. All Capping and Selected Embankment
areas identified for treatment other than as shown on drawings shall
be subject to the instruction or approval of the Engineer.

The following procedures are the minimum necessary and should be
included in Project Quality Plans.

DEFINITIONS

At-grade  Areas whare the Subgrade is located directly on criginal
ground other than in cut.

Capping Layer (also known as a working platform or bridging
layer), placed usually without compaction and typically to a depth of
between 0.5 and 1.5 metres over ground that cannot otherwise be
compacted. Capping is frequently required over saturated ground, in
which case the capping material must be Granuiar Selected
Embankment.

Cut  Any area where the road Finished Surface level is below
original ground.

DCP Hand held Dynamic Cone Penetrometer device with
peneiration depth to 2 metres
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Design Subgrade CBR  Subgrade bearing capacity adopted for
design and given by the drawings, usually the characteristic existing
ground CER at the proposed subgrade defined as the 90™ percentile
CBR' of all test pit samples.

Geotextile Non-woven provides separation layer to prevent
contamination of Granular Selected Embankment placed on
saturated very soft ground.

Geogrid provides constraint fo the base of granular layers thereby

increasing the effective CBR, reduces cracking potential at
earthworks interfaces and in embankment areas subject to
settlement.

Grade Preparation Specified preparation of any existing surface an
which pavement layers are ic be placed directly, including the
subgrade,

MEXE Gauge Hand held, resistance dial type penetrometer

Selected Embankment CBR 10% material specified for subgrade
improvement.

Subgrade Surface at top of embankment or selected embankment
on which the pavement sub base is placed.

Subgrade Improvement required in cut and at grade when original
ground CBR is lower than the desigh value, usually by removal and
replacement of a specified thickness of existing ground. {ground with
in-situ CBR below 2% and unable to be improved by compaction or
in-situ stabilization should also be capped.)

Fig.t Terminology for Capping Pavement Layers

a} Capping directly beneath subgrade improvement
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1. CAPPING LAYER

This layer is required over swampy ground, typically saturated
normally consolidated silty clays and silts' having an insitu CBR lower
than 2% when draining and conventional compaction or replacement
is impractical. Soft alluvial soils often occur to a depth of tens of
metres, thus usually prohibiting ground improvement by removal and
reptacement. Capping may be required beneath the subgrade: in
cuts, in low embankments (up to 2.3 metres) and at the base of
higher embankments. (Figure 1).

If capping is required beneath an embankment that is higher than 2.5
metres, additional treatment may be necessary to ensure stability of
the embankment. The Engineers instruction or approval shall be
obtained for all such cases.

The following method is to be used to identify and treat original
ground requiring capping.

1.1 ldentification of capping areas

Inspect all original ground areas beneath the proposed subgrade or
road embankment. Identify all saturated ground areas.

Drawing SheetEks-04-R-1081 provides a preliminary schedule of areas
requiring treatment.

1.2 DCP test

Conduct DCP tests to a depth of 2" metres in original ground in all
suspect areas. When the area is extensive tests should be made at
least once every 100 metres and may be more frequent if there is a
high degree of variability. Tests shall be conducted under the
supervision of the Engineers Inspector.

1.3 Treatment

Provisional treatments shall be as given by Table 1

1.4 Field ftrial

Conduct one or more field trials depending on the number of
treatment types required and under the supervision of the Engineer.
The trial shall be approved if subsequent layers can be fully
compacted, after the agreed settiement period, and can be proof
rolled, without visible deflection.

If the test fails increase the treatment as instructed or approved by
the Engineer (generaily to the next level given by Table 1)
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Table 1 Capping of saturated soft soil other than peat with . .
insitu CBR <2% (unable to be compacted by normal means) Subgrade areas in cut and at grade, requiring Subgrade

DCP Test Treatment
Depth from Capping Layer Minimum
undisturbed cm - settlement
ground to (G&amjlar f;::lttrlufg:tl period
DCP 70 mm / Selected {weeks)
blow (cm) Embankment)
< 40 30 1
40 - 90 60 2
90 - 160 a0 3
160 - 275 150 7
fied Dolken or
tied and
> 275 100 capped mikro 4
pile

1 NORMAL SUBGRADE PREPARATION

Farthworks should be undertaken only during the dry season to
ensure proper compaction of embankments and to minimize
subgrade improvement areas and cost.

The subgrade including cut areas, shall be at least the Design
Subgrade CBR (CBR measured at 95% SDD), and shall be
compacted to a depth of 30 cm below subgrade to 100% Standard
Dry Density’. Cut areas must be improved when necessary to
achieve this requirement (Section 3).

2.1 Grade Preparation procedure

The following actions are necessary to achieve the specified density
and bearing capacity of subgrades including in cut and at grade.

i) Trim the grade to the specified level tolerance limits;

i)  Areas with 4 day soaked CBR lower than the Design Subgrade
CBR and expansive soil areas must be identified and improved
using a Selected Embankment layer' or a complying Common
Embankment material as appropriate (Section 3). improvement
layer thicknesses shall be as given by the drawings. The top of
capping layers shall be assumed to be CBR 2%. A Selected
Embankment layer is therefore required above all capping

1
1

vibratory roller for granutar subgrade or grade areas (CBR> 6%)
vi) Trim to correct shape deficiencies if necessary;
vii)  Apply final compaction by smooth drum roller if necessary to
remove pad marks;

Steps vi) and vil) can be omitted for narrow widening areas due to
access restrictions

2.2 Inspection and testing of prepared subgrades

The Engineers Assistant (Inspector) is required to inspect the
prepared subgrade for shape, compaction uniformity, soft spots,
ground water seepage areas and other defects. The whole area must
be assessed, Density test compliance alone is not sufficient. (Holding
Paoint);

The tests required by the Specification for subgrade preparation are:
standard dry density test on representative samples of subgrade
material; Sand Cone density tesis at 200 metre centres; laboratory
CBR tests; surface shape tolerance tesis and other.

In addition DCP tests or other insitu test shall be conducted to
assess the complignce and uniformity of subgrade preparation and
requirement for additional Subgrade Improvement as described in
Section 3.

DCP tests shall be conducted during the acceptance inspection and
in the presence of the Inspector and in any area of the subgrade
nominated by the Inspector, that appears soft or of low bearing
capacity. Tests shall be conducted to a nominal depth of 40 cm.

In addition to Specified test requirements, the subgrade strength
determined from DCP or similar testing and Table 2, shall
everywhere equal or exceed the Design Bearing Capacity value.
Areas that fail the test shall not be approved. Reshaping, additional
compaction or other actions shall be taken as approved or instrucied
by the Engineer, to correct defective areas before retesting.

3 SUBGRADE IMPROVEMENT

Subgrade improvement is required in cut and at grade for the cases
described in Section 2.1 ii.

Improvement that are identified after Grade Preparation, will not be
re-measured for additional payment as Grade Preparation. Payment
will be made for additional Excavation and for Subgrade
Improvement quantities in such cases. The Engineer may instruct or
approve laboratory CBR tests and / or In-situ tests (Section 5) to
identify areas for subgrade improvement prior to Grade Preparation
to avoid double work',

3.1 in-situ testing of Subgrade CBR after compaction

in-situ tests shall be additional to the specified laboratory tests. The
specification requires proof rolling but this is often impractical for
narrow widening works.

DCP tests shall be conducted to a depth of 30 cm at locations
instructed by the Engineer or Inspector during subgrade inspection
and shall be witnessed by the Inspector. Alternatively an in-situ CBR
device such as the MEXE gauge may be used subject fo the
instruction or approval of the Engineer.

Any DCP or MEXE type device used shali be calibrated against
correctly compacted subgrade (100% Standard Compaction) having
a laboratory CBR (at 95% Standard Compaction}, at least equal to
the Design Subgrade CBR and at similar moisture content to the test
locations,

Table 2 provides maximum permitted DCP penetration valies
Table 2 Standard Maximum DCP penefration rates for compacted subgrades

Subgrade pce
CBR (%) penetration
{mm/blow)

7 <28

6 <32

5 <38

4 <46

3 <60

2.5 <70

2 <80

<2 280

3.2 Treatment

layers except those beneath high embankments (Fig 1b).

i)  Scarify subgrade areas o a depth of 20 cm in cut and at grade
if necessary for shaping and to adjust the moisture content for
compaction.

iv] Aerate by grading or add water as necessary to bring the

if the top 20 cm of the prepared and compacted subgrade fails to
satisfy the Design Subgrade CBR value determined by either in-situ
or laboratory based tests, or if the surface fails a proof rolling test,
the contractor shall confinue to prepare the subgrade or the Engineer
may instruct or approve Subgrade improvement.

The Specification requires that the top 30 cm of all embankments be
constructed using Common Embankment material satisfying the
Design Subgrade CBR. Consequently this work is paid as Common
Embankment. An exception to this requirement occurs when
moisture content of the subgrade within the required range for ~ Projects are located entirely very soft ground (typically laboratory
compaction; CBR below 3%) and therefore require general subgrade

) improvement using imported material. This case should be identified
V) Compact the whole subgrade using a pad foot vibratory rofler” for by the original drawings.

clay and silty clay subgrades (CBR < 5%} or 2 flat drum

QOriginal ground on which the Subgrade Improvement layer is placed
shall be prepared to the same level tolerance limits as for s'hqrade
and shall be compacted to the same standard as for Earthwor






