Serbia Floods Rehabilitation Support

EMERGENCY RECONSTRUCTION WORKS PROJECT

Flood Prorection System ,,Madva: Sava — Drina®,

West zone

BILL OF QU
“Work descrlplid‘n

?RﬁPARA]‘ORY WOilKS FOR THE RECONSTRUCTION OF

A-l IEMBANKMENT (EMBANKMENT AND SURROUNDING .

AREA)
1 FORMATION OF BUILDING SITE:
Seiting up and sccuring the consiruction site - providing space for
Jthe site at an approved Jocation on: - CL 9116, 9111 and 9112, CM

Crna Bara
ltem covers:
- Costs of marking and securing the building site and work zone;
- Costs of temporary occupation and use of locality for the building
site; in case the contractor uses the area outside the boundaries of the

1.1, [said parcel;
- Casts of using temporary infrastructure: electricity, water, sewerage,
sanitary facilities, parking space for machinery, material and fuel
slorages.
- Costs of restoration ef all temporarily used surfaces.
The Contractor is liable for all damages that oceur as a result of
violation of the prescribed measures of protection of surfaces and
facilities in the area of the building site.
Calculation per construction site Pes 2 0.00 6.00
Maintaining and providing access roads along the embankment
from river side ( forcland ) and from defended side during the
works,
width B ~ 3.5 m and I, ~10920,34 m
Item covers:

T Cost of maintaining and construction of building site roads in the

™ Jadjoining strip, during the detivery construction works;

- Mechanical preparation of the existing road susface in the width of
3,5m;
- Stabilization by multiple bulldozer crossings.
The Contractor shall be liable for any damage due to violation of the
limits of defined building plots,
Calculation per m® m? 76,445.00 0.00 0.00




GEODETICAL SURVEY TERRAIN WORKS - MARKING OF
TIHE DESIGNED EMBANKMENT ROUTE

IMarking of the embankment, facitities, service roads and surrounding
embankment area {on river side, o defended side of new
cmbankiment).

ltem covers complete survey terrain works under the control of the
Engineer:

. Renews! of geodetic alignment elements of the embankment route,
roads and tocations of objects on the route, marking boundaries and
plots of the expropriated nrea , marking profile in accordance with the ,
security profiles and renewed geodetic points;

. Geodetic recording of control crass sections in the openirg siluation
(designed route, by sections of the route with the \ransitional
downstream and upsiream sections at a length of 0.5 ki, within the
limits of the designed embankment with service roads and
embankment area in the foreland of 50 m in width), distance of cross
sections in accordance with the project at a maximum distance of 50
m, and in the zone pits at a maximum of 10m;

- Prepatation of the Survey Technical Documentation ef “0” ferrain
state, in electronic and paper form, in 3 copies.

. Highlighting profifes in the field, with writing of profile

numbers.

Contracior's geodetic recording of the initial situation is

subject to a field control by the Engincer.

Caleulntion per m?

873,627.00

0.00

0.00

FULL YEGETATION REMOVAL, IN THE ZONE OF WORX
(designed area of embankment and service roads route,
surrounding arca on river side (width 15 m) and defended side {10
m)s of the levee), depositing to a temporary landfill slong the route
of the floodplain.

Wood mass must be properly cut, stamped graded (fireweod and
\echnical wood) and temporarily stored at the sites outside the work
zone to a temporary landfill on the river side, and finally ot the landfill
on CP 5931 CM Drenovac, (distance 15 km).

The most favorable schedule delay witl be determined by the Engineer
(with the prios consent of the PWMC "Srbijavode” as the Beneficiary)
- Application: of fire protection measures

lgnition of wood mass is not ailowed,

Wood mass, properly cut, branded, classified and properly stacked on
the previously approved site, belong to the Contractor.

The Contractor is obliged to perform the cuiting by hiring licensed
cutlers.

Cleaning is done in accordance with the regulations for cuiting timber.
The Contractor shall take ali necessary protective measures,

Price shall include proper feliing - removal of felied timber completely
in a defined zone and according to given description

The Contractor has the obligation 1o pay the prescribed fee for
harvested wood.




Cutting shrubs and removal of trees up fo 7 em in dinmeter from
the work area on the defended side, completely:

Htem covers:

« Combined (manual and mechanical} cutting of shrubs and trees up (o
7 cm, with disposal to the side, grinding with the use of topper for
biomass;

SO Mechanical excavation and extraction of stumps with disposal to the
side;
- Removai, out of the work zone (foading and transport).
The ealculation per setr for fuily executed works in a defined work
zone, on the basis of the situation on the terrain, The estimated area of
45 ha.
Caleulation per set set £.00 0.00 0.00]
Cutting and removal of stumps over Tem in dinmeter from the
work zone, in full:
- Machine stump extraction;
- Disposal aside, loading, transportation and unloading of stumps and
jbranches to the landfil) up to 15.0 km distance on CP 5931 (stumps
3.2, [Jare disposed in a controlled manner, and the branches are to be
meshed.
‘The ealculation per set: for fully executed works in a defined work
zonc, on the basis of the situation on the terrain. The estimated area of
45 ha.
Calculation per sct set 1.00 0.00 0,004
Removat of stumps and roots of cut-down trees
The item covers:
- machine stump extraction,
- loading, transportation and unloading of stumps and branches at the
3.3 {storage site up 10 10 km distance, at CL 8477 and CL 5393
- Timber is at the Contractor's disposal
- The calculation for total of executed works in the defined work zone,
on the basis of inspection of the situation on the terrain. The estimated
area of 45 ha,
Caleulation per set set 1.00 0,00 0.00]
Remaovai of vegetation from the land designated for landfills for
disposal of surplus materials,
- Complete cleaning (fulty) with direct disposaf 1o a landfill on
katastar lots No. 8477 and No, 5393
3.4, |- The calculation for futly executed works in a defined zone of work,
on the basis of the situation on the terrain.
- The calculation for 1otal of executed works in the defined work zone,
on the basis of inspection of the situation on the terrain,
JEstimated area of 244 ha,
Calculation per set set 1.00 0.00 0.60




REMOVAL OF SAND BAGS FROM THE PROTECTED
SLOPE (RESIDUALS FROM PROTECTION AGAINST
FLOOD IN 2014).

Item covers;

. Uncovering a layer of earth above (he sacks full of sand aleng the
whole length of the embankment L = 10,920 m;

. Mechanicai removal of layers of sacks from ihe slope (3 m x ¢,65 m3

(EMBANKMENT AND SURROUNDING AREA)

3.5, ¥ m~2m3/m), and tessing them aside;
- Removal and depositing, loading to a vehicle;
- Transport to the landfill, up 1o 10 m CP No. 8477 k.o. Crne Bare
and CP 5393 k.o. Salas Crnobasski, unloaging, placing along the
tandfill, backfilling and re-cultivation of the landfill .
The calculation for the set of executed works in the defined work
zone, on the basés of inspection of the situation en the terrain.
The estimated area of §0.20 ha
Calculation per sct set 100 0.00 0.00
Remaoval of layers of the existing asphalt road superstructure 1,
=35 em and 4m in width, from the crest of the existing
cmbankmtesst (from km 614320 to km 61+720)
Hem covers:
36 [ Mechanical and manual work on removal (70% -30%)
- Loading to a vehicle and transport to the landfill up to 10 ki,
- Unloading, properly deposited .
The czlculation per m’
Calculation pcr m’ m 535.00 0.00 0.00
SUMMARY AX. o .
JPRELIMINARY WORK FOR RI:CONSTRUCTION OF EMBANKMENI 0.00}

Al

PREPARATORY WORKS FOR CONSTRUCTION OF THE

: FLOOD DEFENSE ACCIZS ROADS

L=156,578.m'

Without VAT ..

FORMATION OF BUILDING SITE:

The application of prescribed traffic safety measures in the zone of
contact between access reads to the construction site and categorized
roads (13 locations).

Ttem covers:

- registration, establishment, marking and maintenance of temporary
horizontal and vertical signs and road markings in the contact zone
with roads of higher order,

The calculation for a set of works will be done over the course of work

set

Caleulation per set

¢.00




COMPLETE YEGETATION REMOVAL FROM THE
ROADWAY STRIP OF ACCESS ROADS ALTGNMENT

Wood mass with timber must be properly cut, stamped, graded
(firewood and technical wood) and temperazily stored al & storage site
along the floodplain, CM Cria Bara and CM Salas Craobarski in the
river floodplain zone {the site is to at be up to 10 km of distance). .
Ignition of wood mass is not allowed.

Wood nass, properly cut, branded, classified and properly stacked
on the previously approved site, belong to the Contraclor.

The Contractor is obliged to perform the cutting by hiring licensed
cutters.

The Contracter has the cbligation {o pay the prescribed fee for
harvested wood.

Cleaning is done in accordance with the regulations for cutting timber.
The Contractor shall take all necessary protective measuyes.

Price shall include proper felting - removal of felled timber completely
in a defined zone and according to given description
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Cutting of shrubs and removal of trees up to 7 em in dinmeter,
completely (13 access roads) L= 16,578m"

Item covers: -
Combined (manual and mechanical) cutting of shrubs and trees upto?
om, with disposal 1o the side, grinding with the use of topper for
biomass; « Mechanical excavation and
extraction of stumps with disposaf to the side;

- Removal, out of the work zone {loading and transportation to the
seeured landfi] up to 15,0 km); - The calculation
per set: for fully executed works in defined work zone, on the basis of
the situation on the terrain

Estimated arca of 58 i

Caleulation per set

set

1.0¢

0.00

2.2

Cutting and removal of trees over 7 cm in diameter from the work
zone, completely (13 access ronds) E=16,578 m's

h[tem COVers:

- Cutting trees, timber, shortening the length of the logs not less than L
=2.0m;

- Dsposat aside, loading, transport and unloading of stumps and
branches to the landfill up 1o £5.0 km distance {stumps are disposed in
a controlled manner)

- Maching stump extraction

- Disposat aside, loading, transport and urloading of stumps and
branches to the landfill up te 15.0 km distance at the storage site up 1o
[5 km distance at CP 8477 and CP 5393 {stumps are disposed in a
controlled manner, and the branches are to be meshed with application
of protective measures);

- The calculation per set: for fully executed wotks in defined work
zone, on the basis of the situation on the terrain, Estimated area of 58
Jha

Caleulation per set

set

1.00

0.00

{).00!




Removal of stumps and roots of cut-down trees

The lem covers:

. machine removal of stumgs;

- loading, transportation and unloading of stwmps and branches at the
23.  |storage site up to 10 km distance at CL 8477 and CL 5393.

The timberts at the Conlyactor's disposal;

The calculation for the st of executed works in the defined work
zone, on the basis of inspection of the situation on the terrain.
Estimated area of 58 ha.

Calculation per set set 5,00 0.00 0.00
SUMMARY. AT~
PREPARATORY WORKS FOR CONSTRUCTiON OF THE FJ,.OOD 0.60
DEFENSE ACCES ROADS 1.~ 16,578 m'
o PREPARATORY WORKS FOR EXECUTION OF RISKY i Qﬁah air | unicesiee STOTAL
275 IWORK OPERATIONS i RERpRan
Introduction:
1. The design defines technical solutions and technologies for
construction of the etbankment from coherent and incoherent material
(from the existing embankment and from river borrow pits).
2. The design defines temporary profective stiuctures 1o reduce flood
Irssk during the delivery of works; 3. The design does
not define the organisation nor dynamics of delivery of risky work
operations and lenght of the work sections;
4. Risky work operations:Along the embarkment aligmzent:
1) Partialfy fowering the elevation of the embankment at the working
sections, along the embankment alignment
2) A total demolition of the embankment at cestain points for insertion
of materials or for wringing of water; The Organisation Plar, Dynamic
Plan and Sync work plan ar¢ key to reducing the risk of flooding ~
Contractor shall prepare and subeit them for approval,
The circumstances that have 1o be covered by the Organization plan
and Dynamnic Plan shall be in accordance with the Synchronization
plan of works (PWMC "Srbijavode”) whose cope includes the delivery
of risky operations:
}2) Regular hydrological conditions - preventive measures,
b) High water levels (introduced measures of protectioti against floods
. first and second level flood alert, emergency situations)
(Organization plan and Dynamic Plan must incjude measures and
works which are necessary during the delivery of risky work
operations, in case of interruption of work (temporary halt), especially
'm serms of interruption of work with uncertain completion deadline of
risky work operations.
The price shall include the complete drafling of the Orpanisation Plan
rand Dynamic Plan and their alignment with the Synchronisation Plan
Calculation per set set 1.00 0.00 0.0




SUMMARY A 111 :
PREPARATCRY WORKS FOR EXECUTION OF RISKY WORK
OPERATIONS

CONSTRUCTION OF THE BODY OF THE EMﬁANKMENT
{SCREEN AND BALLAST)

NOTE:

Duration of works shali depend on the technotogy of the Contracior,
the selecled machinery and the state of water evels on the rivers Sava
and Drina.

Contractor applies work technology which provides:

- Work without interruption in conditions of high and low water levels
and

- Safety during the period of implementation of flood protection
measures.

EXCAVATION OF HUMUS

Exeavation of humus from the surface which includes: the body of
the existing embankment, service roads, work area in the adjoining
strip and storage at temporary landfills (for construction of the
walls of the cofferdnms in the ballast zone, for resoiling of the new
embankments and foading ramps).

Item covers:

- mechanical excavation of humus in the layer of t=30 cm (a total
of 118,892 m3)

- reloeation and fongitudinal transport by pushing up to 50 m to
tmits of the construction fot on the protected side (for waHs of the
dredging cofferdams) and on the non-protected side (for
temporary landfills);

Catculation per m? of excavated humus and removed to temporary
land{ill {a total of 118,892 m3);

a) For temporary tipping en the protected side for making of cassete
walis and toplsoiling with humus - embankments (19,098 m3 )

Jb) Temporary tandfilt on the river side of the embankment ;

- for topsoiling of the embankment (82,612 m3)

- slopes of oading ramps ( 2,394 m3 )

- low quality lumus is removed to landfil (14,788 m3 )

Caleulntion per w’

H

118,892.00

0.0

0.00




1.2.

Constraction of the temporary “casselic” walls (covered with PYC
foil on the ballast side)on the defended side for mounting
incoherent material in the baliast aren of the embankment (for
disposnl of dredging mixture of water/send/gravel),
Cassetes arc to be formed at section km 52+832 : 56+000.
After completion of the embankment body, high quality humus
wilt be used for topsoiting of the stope of the new embankment
batlast,

The
Contractar, on the basis of designed technology of ballast installation
on the embankment with the use of incoherent matecfal from the
[oorzow, applies its own technology (optimal number and distribution
of cassettes, and provides stability and waterproofing of wall
casseties).

ltem covers;

. Cleaning humus material disposed on a temporary landfill of roots,
{branches and other waste materials;

- Removal aside of carrots, sticks and other debris;

- Removal of exquisite coherent material up to 100 m (o
the border of the arca;

. Forming of refueling cassette wails to the limits of the
secured zone in the protected part, all in accordance

with the graphic documentation;,

- Compacting the deposited pure humus by multiple
mechanization crossing (forming of a cassetie wall
necessary lo prevent leaking of water ),

- Puschase and transport of PVC foils, temporary coating
fthe inside of the wall to prevent uncontrolled ingress of
water on the plot in the protected area.

Caleulation per m

m

19,098.00

0.00

0.00

CONSTRUCTION OF THE EMBANKMENT SCREEN OF
COHERENT MATERIAL

2.1

Excavation of coherent materials from the existing embankment
{120,313 m®)

Fxcavation from ihe existing embankiment (120,313 m3) to the levels
and dimensions provided in the design by means of removal to the side
or by direct loading

Iterm covers;

- Machine excavation of coherent materials from the body of the
fembankment, in & wide spoil with removai or by direct loading inte &
vehicle (for internal transport),

- Moving in longitudinal and transverse direction by pushing the
material up to 50 m using the machinezy;

- Inspection of the guality of materials and classification; - Material
must meet the physical and mechanical standards specified in the
project.

(transport alony the route is covered by a separate position)

Calculation per m3

a) Excavation with the removal to the side.
- Moving in longitudinal and transverse direction by pushing material
using the mechanization up to 50 m.

55,451.00

0.00

6,00

b} Excavation with direct loading to trucks (for transport along the
embankment route)

65,862.00

¢.00

0.00




L

Hiem covers:

Preparation of the contact surface in the zone of the new
cmbankment (after removing the hamus); (454,450 m3)

- Grooving the bedding of parls of the existing crvbankment witl the
use of rippers (layer thickness of G cm);
- Compacling the contact surface by multiple transition with tamping

2 . . , .
? cquipment (¢ obtain the required density Ms = 30,0 MPa;
Compaction is carried out evenly over the entire width and length of
the bedding,
- Geomechanical control of subsoil compaction (for every 100 m it is
Tnﬂndmory and upon special request of the Engineer),
The costs of fieid and laboratory tests shall be bome by the Contractor
Caleulntion per m? m? 454,450.00 0.00 0.00
Longitudinal transport of coherent material from the exeavation
site of the existing embankment, for instullation inte the sereen of
the new embankment,
[tem covers;
23 | Transporistion of coherent material, loaded directly, from the
i excavation site of the existing embankment to the installation site,
unleading, depositing,
- The material is tipped over the previously prepared and compacted
bedding in the baliast zone made of cohesive material,
Calculation per m3, set of works with transport distanges:
Lonigitudinal transport of cohcrent material from the excavation 0!’1
heexisting embankment (120,313 m?
) up to 100 m m’ 55,451.00 0.00 0.00
) up 1o 500 m m 54,695,00 0.00 0.00
c) up to 10000 m surplus to the nndiilt m 10,167.00 0.00 0.00




Construction of the body of the new embankment by using
coherent materinl from the exeavation site of the existing
embankment and excavation of soit under the ballast of the future
cmbankment.

lem covyers,

_ Removal of deposited material at a distance up o 50 m, with
spreading in layers of 30 em on the alignment of the new embankment;
. Compacting the contact surface by multiple transition;

- Required compaction (95% Procior test). Compaction is carried out

24 evenly over the entire width and Jength of the cant;

. Gea-mechanical controf of compaction layers (the thickness of each
of the tested compacted layers), for every 100 m is mandatory, and by
special request of the Engineer), The costs of sampling and jaboratory
testing shall be bome by the Contractor;
. Material for contraction of the embankment screen must meet
geotechnical characteristics for this type of work (clean, without
vessels, humus or other organic material);
. The materia! is installed and compacted in accordance
with the standards for this type of work.
Caleutation per m’ 120,313.00 0.00 0.00

3 CONSTRUCTION OF THE EMBANKMENT BALLAST
Providing incoherent material - riverbed sediment from borrow
pits (on upstream and downstream sections of the Sava river) for
instailation in the embankment ballast, surrounding arca and the
channel (total amount of 373,706 m*).
Characteristics of the materials are presented in Diagram of
Particic Size Distribution, according to the Design and TS.
llem covers;
Borrow pit of incoherent materials {sediment on the bottom of the Saval
river):
1. The borrow pits from the riverbed with official permission provided
by the Beneficiary (on next section of the river chainage):
1) from ki 169+3C0C to km 1714000,
2) from km 180000 to km 1834000,
3} from km 185+000 fo km 1884000, or

31

5 Other borrow pits al a distance from the cotistruction site - the route
of embankment up te 10 km, selected by the Contractor (for which the
Contractor shail provide the necessary permission according the
Serbian Water Law and subordinate legislation:

a) previous geological field investigation, survey

b} Technical documentation for dredging (made by

iicensed designer)

¢} obtaining permission from PWMC (the approximate

period for implementation of the pracedure: ~3 months)

Before the use of borrow pits (1. and 2.}, the Contractor
must previously carry out surveying, control testing of
representative samples of sediment material from the
river bottom, and provide a written consent of the




Engineer and Beneficiary for installation in the embankment ballast.

- The installation of incoherent material of particle size distribution
Jshall be approved in the range in accordance with the attached diagram
of granulomelric structure - Particle Size Distribution Diagram
(enclosed in EmW Design),

- The fee for the recovered material is not an obligation of the
Contraclor, according the Serbian Water Law.

3.LL

Excavation with transpoert to shore in the ares of the embankment
alignment:

- [ixcavation of incoherent material projected particle-size distribution
from borrow pits provided by the investor, or from other (up to 10 km),
in the bed of the river Sava, by means of a dredger, accompanted by
loading the material onto the vessel,

- Excavation is done in accordance with the preseribed conditions for
dredging;

- Marking, zero status, recording and application of specifed dredging
technology, contrel, final recording and study of ihe amounts taken
out, recording of the amounts;

- Waterway transport from boreow pits in the bed of the river Sava to
Jthe previously provided docking spaces on the coast in the zone of
unioading (unleading is covered by a separate position};

- The Contractor shall detesmine the location of the

temporary docking space according to the location of

instaltation of material in: the ballast of the new

embankment,

- Providing temporary docking areas on the coast at

locations designated by the Contractor, with the

{application of technical measures for stabilisation of the

coast and the conditions for the prescribed mooring and operation (doc
exit).

- Application of security measuses on the fairway in

accordance with the regulations of "Plovput" provided by

the investor,

- The Contractor is obliged to aliph the technotopy of

transport with the characteristics of watercourses and

conditions of the terrain in the concerned section;

- Set of all preparatery work, refueling, finishing and

auxiliary works, supplies and equipment.

Calenlation per m®

371,706.00

0,00

0,00




Unloading - direct insertion by dredging from = vesscl into the
Jballast (into the previously provided cassetes).

. Procurement, transport (all internal transports), assembly and
disassembly of stee! pipelines from the docking space to the
colferdams / temporary landfilis on the coast.

- Ensuring confrofled discharge in the body of the embankment and
drainage channels for dredged water, with the use of foil for protection
against water penctration;

3.1.2. {- Dredging the sand into prepared cofferdams, while applying control

{measures for drainage of dredged water and maintenance of the
cofferdam walls and discharge piges during construction,
- Finishing works on the removal of equipment, restoration of the coast
in the aren of femporary docking spaces to its original state, filling the
drainage canals (after compieted dredging);
- By applying the technology for injection of sand, Contractor defines
the number and distribution of cofferdams and the arrangement of
temporary docking spaces for vessels.
Calculation per m® m 160,160.00 0.00 0.00
Unloading - directly from the vessel into the temporary landfills on

313 fthe const,

(totat of 211,545 m3).
Calculation per m3

1a) for the body of the embankment (Baliast) m* 175,085.00 ¢.00 0.00
1] f.or service rords in the adjoining strip {protected side and fioed . 29.517.00 0.00 0.00
plains)
¢) for loading ramps m’ 6,943,00 0.00 0.00
Loading incoherent material from temporary storage, transport to
ut to 10 km, unlonding into the cassete in the zenc of the future
baltast of embankment, deposition in the cofferdam in proper

3.2 amounts deployed along the alignment for adjeining roads and
= |ramps.

n) for the embankment 175,085 m3
b) for the service road 29,517 m3
c) for the ramps 8,331 m3

Jcalculation per m3 m’? 211,545.00 0.00 0.00




Removal { at a avarage distance of 108 m) of dredged incoherent
material (directly loaded or brought) in layers and installation of
sand in the embankment, designed to clevation and dimensions,

ltem covers:

-Excavation in the zone of the cofferxdams and moving of sandy
material to a coherent part of the embankment;

- Relacation of 30% of the previously inseried incolierent material
(dredged and transported from the temporary landfilly;

33 Rough spreading in the zone of contact with the coherent part of the
embankinent; - Securing the conditions
Jfor controlied complete drainage and elimination of dredged waler, by
gravily or by pumping;
- Spreading the material in layers of 30 om; - Comy]
The costs of sampling and laboratory testing shall be
borne by the Contractor.
Caleuation per m3 in compact condition
Removal (108 m) of 50% of directly loaded material in cassettes m 80,080.00 0.00 0.00
L!lemoval (100 m) of 50 of brought materia in casseties m’ 105,772.00 0.00 0.00
FINAL PROFILING OF THE EMBANKMENT BODY (SIZE
AND SLOPES ANGLE)
4 [tem covers;
- Profiling of the embankment body, embankments scatping (both
sides), with an accuracy of + 5 cm;, - Leveling of
the embatkment ceown with an accuracy of % 5§ om;
- Geodetic control of slope and embankment footprint.
Caleulation per m” m? 439,776.00 0.00 0.00
RESOILING OF THE SLOPES AND PART OF THE
5 EMBANKMENT CREST WITH HIGH QUALITY HUMUS
FROM THE EXCAVATION SITE.
Resoiling - relocation of the assorted humus to the embankment
islopes 104,104 m3 (from cassete walls 19,098 m3, from riverside
inndf{ill 82, 612 m3), to the slopes of access ramps (2,394 m3).
5.1 The Item covers:
- Excavation of assorted materials from the walls of the cofferdains
and from the temporary landfilts along the embankment alignment;
-Transport - relocation to up fo 100 m and tipping of humus along the
slopes, the crest of the embankment.
Calewlation per m’ m’ 104,104.00 0,00 0.00§
Flattening of the humus (104,104 m3)atong the slopes and part of
the crown of the embankment, thikness d=30 em.
57 liem covers: -

IMechanical and manual (80% -20%) flattening of the humus to the
embankment crest and slopes and embankment ramps;

- The accuracy of bottoming of the surface must be within the
requested deviations of + 3 om.




Caleulation per m’* m? 347,015.00 0.00 0.00
Loading and transport to the landfill (10 km) of low quality
(surplus) humus from the walls of the cofferdams.
[tem COvers;
53 |- Loading of humus from the walls of the cofferdams (afler resoiling
the ballast and adjeining ramps with high quality material).
- Transpor! to the fandfills (15 km), untoading, tipping, rough
spreading in Jayers, accorss the surface of the landfiil, final
landscaping.
Calculation per m® m 14,788.00 0.00 0.60
6 GRASSING OVER OF CREST AND SLOPES
Grassing over of crest and slopes with sclected mixtures of deep-
rliliering Rrass.
The Item: covers,
- Purchase and transportation of grass inixture (screw meadow, oschard
ol grass, frefoil, French ryegrass, red clover);
! - Seeding of the surfaces;
- Care until germination;
The required amount of grass is approximately 45 kg / ha, with the
addition of 200 grams of fertilizer per | m2 of grassed-over surface
The grassing over is considered to be successful when there is an 80%
of the surface covered with grass,
Calculation per m’ m? 347,015.00 0.00 0.00
7 STABILIZATION OF THE EMBANKMENT CROWN ( B=4 m}
Procurement, transport and instatlation of CSA (crushed stone
aggregate)
jtems covers:
. Procurement, transport of crushed stone into two factions: CSA 0/63
d = 0.2 m to the undercarriage structure and CSA0/34.5 mmd =03
m for superstructure;
a F Internal transport to 50 m and depositing material at the crown of the
) cinbankment,
- Roughly spreading material, leveling, pfanning and compaction of
the embankment crown in fayers (Ms=40 MPa) installation of
protective compaction of gravel surfacing with the crest of the
embankment (width 4.0 m, & = 0.3 m);
. 'The material must meet ail standards fn terms of quality for this type
of work (Approved material); -Inall
{according to the Design.
ICalcuiatlon per w’ m’ 15,070.00 0.00 0.00
SUMMARY B I
CONSTRUC TION OF TH]: EMBANKMENT BODY (SCRLEN AND 0.00]
BALLAST) C-
L CONSTRUCT]ON OF SERVICE ROAD SURROUNDING THE BTSN B -'I.‘b'.i‘:\L' =
‘B-II - |JEMBANKMENT - DRA]NAGE “CARPET” INTHE ZONE OF - omit Price s e .
JBALLAST L] Without VAT




Construction and profiling the body of read surrounding the
embankment on the defended side:
EL=10,920m

1.1,

Consolidation and ndditienal strengthening of sub-soil for the
construction of the service road on the defended side

Multiple machinery crossing with the consolidation of the terrain
to the required compaction Ms=30 MPa, With additional
improvement of the soil in terms of filtration stability,

[lems covers:

- Placement of nanwoven polypropylene geatextile on the prepared
formation soil of the service road (before placement of the final layer
of sand and a layer of crushed stone).

- Supply, transport and installation of a attested noawoven PP
fjeeotextile.

- Sequence continuation of geotextiles is to be performed by
overiapping the pieces ot min, 20 em.

- The Contractor should include the necessary overlappings in the total
surface which is to be covered with geotextile.

- Before laying the geotextile, the formation soil must be flattened and
levelled, without major protrusions and without roats, or other
materinls that might cause damage (perforation) to the geotextile.

- Before laying the geotextile, the Contractor shall submil the
Declaration of perfomance - Dol for geotextiles, for approval to the B
- Geotextite must meet the foliowing technical specifications:
Tensite strength 2 22 kN/m (EN £50 10319)

Elongation at break > 55% (EN 180 10319)

Puncture resistance (CI3R test) = 3500 N (EN [SO 12236)
Dinamic perforation < 15 mm (EN [SO 13433)

Caleulation per m2 of surface covered with
fgeotextile

Calculation per m’

m

36,037.00

0.00

0.00

1.2

Mauking of the road drainage substructure on defended side
(incoherent materinl is transported from the temporary Jandfill)

Item inclades:

- Roughly spreading of coherent material transported from the
temporary storage in layess of 30 ¢m in the zone of service roads oa
defended side - Compaction
eventy over the entire width, with the application of prescribed
|measures for achieving compaction; Ms = 40.0 MPa;

Calculation per m®

35,420.00

0.00

0.00]




Construction of the finnl road layer- crushed stone (CSA) width of
3.8 m thickness d = 30em

ltem covers:

. Internal transport to 50 m and disposal of materials within the road
construction zone;

- tnstallation of material in layers CSA 0/63d = 0.2 m, CSA0/31.5d
= 0,1 m with leveling and compacting (Ms=40 MPa) the material in
layers in accordance with the designed slopes;

. In terms of quality material must meet all standards sequired for this
type of work;

- Completely in accordance with the graphic docusnentation ofa
project.

Calculﬂtiml per m’

22.605.00

0.00

0.00

SUMARRY. BIN L : :
CONSTRUCTION OF SERV]CE ROAD SURROUN DING TI{I)
E_MBANK_MEN_T <DRAINAGE “CARPET* IN THE ZONE OF B_ALLAST

O.GGI

=.B-]]]

consrrUCTION OF LOADING RAMPS -

: ’l‘OTAL

Without VA I‘

Construction of the ramp bodies (crest width 5 m, longitudinal
gradient 10%-13% and slope gradient 1:2) by installing incoherent
material,

Item covers;

- Rough spreading of coherent material transported from the
temporary storage in layers of 30 ¢m in the zone of the approach
ramps,

- Internal transport to up to 50 m;

- Campaction evenly over the entire surface, while applying the
rescribed measures for achieving the desired compaction (Ms=30
MPa);

. Geo-mechanical control of the compaction of the ramps' base (at each
ramp mandatory, and upon special request of the Engineer).

The costs of sampling and Faboratory testing shall be borne by the
Consractor.

Calculation per m’

6,943.00

0.00

6.00]

Final profiling of loading ramps according to the design and angle
of the levee slope

Item covers;

- Profiling body of ramps, scarping of slopes (both sides), with an
faccuracy of £ 5 om;

- Leveling the crown of ramp with an accuracy of = Sem;

- Geodetic control of slope and dimensions of ramps.

Calculation per m*

13,674.00

0.00

0.00

Top solling of ramp slope with quality humus compost from the
landfill,

Itenm: covers:

- Longitudinal displacement {up 1o 20 m), the deposited material
(humus);

- Spreading and planning ir the jayer d = 30 cm;

fCalculation per m

2,394,060

.00

0.00




Plincing the final layer of erashed stone on the erown of
reconsiructed ramp width of 5 ny and 36 em thick.

Iten covers:

- Procurement, transport and installation of crushed stone in two
Lfraciions CSA0/31.5 mm and CSA 0/63;

- Internal transport 10 50m and disposal of materials within the road
construction zone;

- Installation of material in layers CSA 0/63 d=0.2 m, CSA0/31.5d
= 0.1 m with leveling and compacting the materiat in layers {Ms=30
MPa) in accordance with the desipned slopes;

- In terms of quality material must meet all standards specifted for this
type of work;

- In accordunce with the graphic documentation of the design.

Caleulation per m3 of compacted material

Caleulation per m®

2,050.00

0.00

0.00

Grassing slope of the ranp with selected mixtures of deep-tillered
grass.

Htem covers:

- Purchase ad transportation of grass mixture (black fescue 60%, 20%
#rass meadow grass, white clover 20%);

- Seeding of the surface;

- Care to emergence;

The required amount of the grass is between § to 10 grams per m2
Lf‘loor area, with the addition of 200 grams of fertitizer per I m2 of the
surface of the rass. ~ It is believed that cover
cropping has failed when it receives §0% of grasslands.

Set - work and material,

Calculation per m?

7,980,00

0.00

0.00

SUMARRY: B-11I
CONSTRUCTION OF LOADING RAMPS

o0

B-1v

EMBANKMENT CHAINAGE BENCHMARKS AND
CONSTRUCTION OF EMBANKMENT GATES

Construction and installation of embankment gates:

flem covers:

- Making of concrete foundation for pillars of embankment gates,
complete marking of the site, earthworks, supply and installation of"
concrete MB 30 in the formwork;

- Purchase and installation of poles for the gate (with an assembly for
handling and non-standard locking mechanism) and embankment gales|
cantilever with & brace (imade of stecl pipes varying ir diameter), with
the proper multiple anti-corrosion protection and final visibie coating;
the gates to be constructed according to the graphic details in the
design,

Set of work and matcrials, auxiliary and finishing work on the
1assemb]§ng of the completed ramp,

Caleulation per set, (materials, auxiliary materials, transportation,

work..)

set

26.00

0.00

0.60




Proper labeling of internal of geadelic points of the state network
along the embankment alighinent.
2
e covers;
_Terrain surveying works, drafting dacementation on warking for the
entry of data in the cadastre.
Calculation per set, (materials, auxiliary materials, fransportation, sel 1.00 0.00 0.00
work ..}
ILabcling of chainage of embankment and porder of the service road in
the protected part, with installation of Al3 pillars of prescribed
dimensions, painted in white.
3 [tem covers:
.Set of surveying, preparation, earlhworks, procurement, transport and
installation of pillars.
Calculation per picce
) haif-kilometer poles 15x15x100 em psc 11.00 0.00 0.00]
b) kilometer poles 20x20x100 cm psc 2200 0.00 0,00
) poles for delimitation of land 10x10x80 cm psc 220.00 0,00 0.00
SUMMARY: BAV & "0 :
EMBANKMENT CHAINAGE BENCHMARKS AND CONSTRUCTION OF 0.00
EM_E_%_ANKMEN_T_ GATES - - | L - : '
v ASPYALT AND ROAD OVER THE CREST OF THE -1 iTorAL
2B Y lEMBANKMENT from km 614390 to km 61+720 ' i ___,'}V'tllqut_VAT
liem covers:
_Pracurement, franspori and installation of crushed stone in two
fractions CSA 0/ 31.5 mm and CSA 0/63;
- Internal fransport to up to 50 m and tipping of materials in the
1 construction zone with fevelling and compacting the material in layers
(Ms=30 MPa) completely in accordance with the designed slopes;
- 1n terms of quality, the material must meet all the industry standards;
_ Completely in accerdance with the graphic documentation in the
design.
Calculation per m’ m’ 425.00 0.00 0.00
Placement of the the base layer made of bituminised crushed aggregate
B3NS 22
2
ltein covers:
. Procurement, iransport and instatlation in a layer 6 cm thick.
Caleulation per m’ m* 1,320.00 0.00 0.00
Placement of the top layer made of asphalt concrete AB1 1
3 [tem covers:
. Procurement, transpord and installation ina 4 em thick layer.
Caleulation per m’ m? 1,320.00 .00 0.00
SUMMARY: B-V -~ =
ASPHALT AND ROAD OVER THE CREST OF THE EMBANKMENT from 0.00
km 614390 to km 61+720 . o




Price

TTOTAL
b Withowt VAT -

Preparation for construction of necess ronds

lilem covers;

- Multiple mechanizatien crossing with the consolidation of the fietd 1o
the required compaction (Ms=40 MPa);

- In accordance with the Drawings and standards for this type of work.
Access roads L=3854 m, B=3.5m

- Multiple machinery crossings, with the consolidation of the terrain 1o
oblain the required compaciion 40 Mpa

- In compleie accordance with the graphic designs and the industry
standards

a) Access road No.1; L=172538 m, b=3.5m,

b} Access road No.2; 1.=2798.25 m, b=3.5 m,

c) Access road Ne.3; L=2072.93 m, b=3.5m

d) Access rond No.4; L=997.78 m, b=3.5m

e} Access road No.3; L=1474.49 m, b=3.5m

{} Access road No,6; L=1091.72 m, b=3.5 m,

£) Access road No.7; L=1441.46 m, b=3.5m

h) Access road No.§; L=916.72 m, b=3,5m

i) Access road No.2; L=1001.98 m, b=3.5m

i) Access road Nol0; L=805.08 m, b=3,5m

k) Access road Nor.11; L=846.84 m, b=3.5m

1) Access road No.12; L=598.47 m, b=3.5m

113) Access road No.13; L=806.84 m, b=3.5 m

Access roads L=16577.944 m, B=3.5m,

Caleniation per m’

58,023.00

G.00

¢.00

Construction of the superstructure,

ltem covers;

- Procurement, transport and installation of crushed stone aggregate in
two fractions: CSA 0/31.5 mm and CSA 0/63;

- Internal transport to up to 50 m and tipping of materiats within the
road construction zong;

- Instaliation of material in layers, CSA0/631=02m, CSA0/315¢
=0.1m;

- Compaction evenly over the entire width, with the appiicatior of
prescribed measures for achieving compaction (Ms=40 MPa),

- In terins of quality, the material must meet ali the industry standards.
Set of works, equipment and materiat

Calenlation per m3 in compact position

Calculation per m'

58,023.00

0.00

0.00




PREPARATION: FORMING OF TEMPORARY
ORSERVATION POSTS FOR THE NEEDS OF FLOOD
CONTROL

1
lem covers:
- Supply, transportation and installation of certified water measuring
laths, height H: 8 m, VL
Caleulation per pes pes 2.006 0.00 0.00
Temporary emergency closing of the slots in the embankment in
2 .
case of declaring second level flood alert
Earthworks Closing of holes afong the embankment (10 cassettes
along the route, 2 holes per easscite, 100 m3 per opening, a total of
2,000 m3)
21 Itetn covers:
) - Preparation of openings for the proper instaltation of new substances,
inciging batter;
- Hixcavation of material from temporary landfiils along the roule,
removal aside, moving up to 50 m; instatlation, layered with multiple
crossings, to the crown of the embankment
Calculation per m* m' 2,000.00 0.00 0.00
Deployment of machinery during the second level flood alert, upon
special order of the Engineer, in accordance with the flood control
management policy(PWMC "Srbijavode").
2.2 |Caleutated per hour of deployment, as recorded by the Engineer.
{Price covers work per hour of man-operated machines (1 construction
cquipment machine, 3 shifts)
1. Excavator with standard jib {140 KC) h 100.00 0.00 0.00
2. Excavator with standard jib {100 KC) h 100.00 0,00 0.00
3. Excavator with "long - reach” jib h 100.00 0.00 0.00
4. Bufldezer (150 KC) h 160.00 0.00 0.00]
5. Bulldozer (100 K8} h 100.00 .00 0.00
6. Tipper truck (210 K8) h 100.60 0.00 0.00
7. Loader {200 KS) h 100.00 0.00 0.00
2.3 |Materials for protection against flood
The price covers procurement, (ransport and temporary storage in
n warchouse (PS Kotin Kanal), sceurity. Instailation is paid
separately.
The material is installed by order of the Engincer, at critical
locations where protection against flouds is being conducted. If not
jused, the material shall be deposited with the Bereficiary, all
nccording to the Engineer's instruction
Jute sacks kom 5,000,00 0.00 0,00
|PE sacks kom 10,000.00 0.00 0.00
lpvc foil m’ 10,000.00 0.00 (.00
Geotextile (specifications in accordance with technical requirements} m* 2,000.00 0.00 0.00




DESIGN OF BUILT RIGHT SHORE GMBANKMENT ON THE
RIVER SAVA

[tem covers:

- Tield geodetic control works

- Creating a Design of built of embankments, service roads
surrounding the embanksnent, ramps .

0.00

Caleulation of complete made doctmentation

TOTAL: A+B+C+D+E
Without YAT:

EMERGENCY RECONSTRUCTION WORKS FROJECT
Flood Protection System ,,Madva: Sava — Drinn®, West zone

LSec!ionl: BANOQV BROD - SALAS CRNOBARSKI - right
embankment of the Sava River from km: 524832 - km: 63+753

EMERGENCY RECONSTRUCTION WORKS PROJECT Flood
Proteetion System ,,Madva: Sava - Drina®, West zone Sectionl:
BANOV BROD - SALAS CRNOBARSK] - right embankment of the Sava River from kin: 52+832 - km:
63+753

PREPARATORY WORKS FOR THIEE RECONSTRUCTION OF EMBANKMENT (EMBANKMENT AND

A ISURROUNDING AREA) 0.00
Al !PREPARATORY WORKS FOR CONSTRUCTION OF THE FLOOD DEFENSE ACCES ROADS L= 16,577.94 m' 0.00
Al |[PREPARATORY WORKS FOR EXECUTION OF RISKY WORK OPERATIONS 0.00

Bl JCONSTRUCTION OF THE EMBANKMENT BODY (SCREEN AND BALLAST) .00
Bl CONSTRUCTION OF SERVICE ROAD SURROUNDING THE EMBANKMENT - DRAINAGE "CARPET N 0.00
- THE ZONE OF BALLAST )
Bl [CONSTRUCTION OF LOADING RAMPS 0.00
B-1vV {EMBANKMENT CHAINAGE BENCHMARKS AND CONSTRUCTION OF EMBANKMENT GATES .00

B-V JASPHALT AND ROAD OVER THE CREST OF THE EMBANKMENT from km 614350 to km 614720 0.00




TOTAL Ct

TOTAL D:

TOTAL E:

TOTAL A+B+CHDHE
Without VAT: EMERGENCY
RECONSTRUCTION WORKS PROJECT Flood Protection System {).O(]i
Mabva: Sava — Drina*, West zone Sectiont: BANOY BROD — SALAS
CRNOBARSKI - right cmbankment of the Sava River from lun: 52+832 - kmn: 63+753
VAT (20%) 0.00|
0.00

TOTAL including VAT‘.‘




