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GENERAL TECHNICAL SPECIFICATION FOR THE
CONSTRUCTION WORK OF RIVER IMPROVEMENT,
FLOOD AND SEDIMENT CONTROL STRUCTURES
APPLICATION PROJECTS

1 GENERAL

This specification contains the fundamental principles that are generally considered
necessary to be applied in the preparation of application projects for river improvement, flood
and sediment control structures.

The river improvement projects and flood control structures to be included in the
specifications generally cover the evaluation of flood hydrology and flood analyses, sediment
yield calculations, river improvement, and matters to be complied with in flood and sediment
control structure projects.

The terms used in this Specification,

DSI or Administration refers to: General Directorate/Regional Directorate of
State Hydraulic Works,

Engineer refers to: Real and/or legal persons responsible for the eenstruction-of
projects.

2 RIVER IMPROVEMENT, FLOOD, AND SEDIMENT CONTROL STRUCTURES
River improvement, flood and sediment control structures include, but are not limited to;

a. Dam and Flood Detention Dam

b. Sediment Storage

Check Dam

c. Stepped Check

Dam

d. River Ground Sill

Dwarf Wall, Chute and Drop Structure
Levee

Groyne

Riverbed Arrangement

5 Q - ®

_ 2.1 Dam and Flood Detentionbam

A dam is a large-scale water containment structure built using different materials for
various purposes such as irrigation, energy production, and the supply of drinking and usage
water. By holding a large volume of water in its reservair, it can also be constructed for flood
control in addition to the purposes mentioned above.

Flood detention dams are structures built in the upstream sections of rivers where the
bed capacity is insufficient or the cross-section cannot be adequately enlarged for various
reasons. These structures temporarily store floods and floodwaters in a reservoir, spreading
the flood flow that forms at a specific time over a longer period, thereby providing an outflow
discharge equal to the safe bed capacity downstream.

Dams can be divided into two types according to their body types: fill dams and concrete
dams. Fill dams are classified as earthfill and rockfill dams, while concrete dams are classified
as gravity, arch, buttress, and roller-compacted concrete dams. Flood detention dam types are
similar to those of conventional dam structures.
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2.2 Sediment Storage Check Dam

These are transverse structures built to store sediment formed in the upper basins of
rivers before it reaches the downstream areas. sediment storage check dams are classified into
two categories: classic and permeable.

Classic sediment storage check dam: a type of dam built to store all types and sizes of
sediment formed in the upper basins of rivers. In some sources, it is also referred to as a gully
plug.

Permeable sediment storage check dam: This type of dam allows sediment of the desired
size to be retained in the reservoir, while allowing floods and floodwaters to flow through the
openings in its body, and is considered to allow sediment of a size that will not cause problems
to pass through to the downstream area. Rubble barriers and flood barriers are also considered
types of permeable sediment storage check dams.

Classic types of sediment storage check dams according to the
material used in their construction;

Masonry

Concrete

Reinforced Concrete

Earthfill/Rockfill

Soil Levee

Gabion Mattress

~oooow

Types of permeable sediment storage check dams (including rubble barriers and flood rakes)
according to the materials used in their construction are as follows:

a. Reinforced Concrete

b. Steel Wire Mesh Barrier

C. Steel pipe or iron profile

d. It is a combination of reinforced concrete and steel barriers.

The Engineer shall consider the following factors when selecting the type of sediment
storage check dam: sedimentation and the damage it causes, the morphology of the stream,
storage capacity, the slope of the stream, the type and size of the transported material, the
suitable cross-section of the bed for storage, the availability of the material to be used in the
construction of the sediment storage check dam, and the geological characteristics of the
morphological structure and soil units at the location where the sediment storage check dam
will be constructed.

2.3 Stepped Check Dam

Stepped Check Dam: A single or series of transverse structures built in riverbeds for the
purpose of protecting the riverbed, supporting landslide-prone shorelines and hillside foothills,
reducing bedload transport, or trapping excess sediment in suitable locations. The primary
function of the stepped check dam is to protect the riverbed and riverbank from erosion within
a certain distance from where it is built, extending towards the upstream direction, and to
control slope flows and landslides caused by riverbank erosion of streams. The difference
between a stepped check dam and a classic sediment storage check dam is the purpose for
which the structures are intended; there is no difference in terms of size or the materials used
in their construction.



2.4 Ground Sill

The ground sill is designed to stop material movement by creating a certain equilibrium
slope in streams in situations where the material movement does not cease and the flow
continues in natural riverbeds with a wide base. These structures also prevent the transport of
sediment accumulated in previous years and its transport to the riverbed, keeping the sediment
in place, preventing scouring in the bed sections where riverbank scour occurs, and ensuring a
steady flow in the beds.

In the construction of the ground sill, the geological characteristics of the land, the
availability of the materials to be used, and economic comparisons will be taken into account,
and a decision will be made on the most suitable alternative from masonry, concrete, and
reinforced concrete.

2.5 Dwarf Wall, Chute and Drop Structures

Dwarf walls are low transverse structures built to prevent scour in natural and artificial
channels with g scour problem but without sediment movement or where sediment movement
does not cause problems, by reducing the slope, and to protect quay walls and rock structures
built to protect the bed bottom.

Dwarf walls are structures built at regular intervals perpendicular to the flow direction
to prevent base erosion, typically with a drag force between 12 kg/m?2 and 24 kg/m?, using
concrete/reinforced concrete or stone.

Where required by the topography, structures built along the canal route to lower the
elevation are referred to as drops or chutes. The drop is used for level differences of less than
4.5 m. Where the difference in water levels exceeds 4.5 m, chutes are constructed. Drops are
categorized as upright, inclined, piped, and stepped. In areas with very steep terrain, frequent
drops or inclined chutes are constructed. Energy dissipation facilities are installed at the end of
inclined chutes to prevent erosion problems that may occur immediately downstream of the
chutes.

2.6 Levee

An artificial fill constructed along a river for the purpose of protecting against
floodwaters.

Levees according to section

types:

1. Homogeneous body,

2. Zoned,

3. Curtained (diaphragm).

2.7 Groyne

Groynes are structures placed perpendicular to the flow direction or at specific angles
depending on their purpose along the banks of riverbeds to prevent or delay riverbank erosion
and control flooding by directing the river flow to ensure a steady flow. Groynes narrow the
riverbed, creating a new shoreline that swells the unsteady flow of the river, thereby ensuring
a steady flow. They also create new river levees by causing sediment to settle behind them.

There are different types of groynes depending on the type of material they are made
of, their position in relation to the direction of the flow, and their appearance in the plan. The
width of the groyne crest varies depending on the stream's flow rate, slope, depth, drag force,
and the type of material in the stream.
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If a groyne structure is proposed as the sea outlet structure within the project, it should
be designed in accordance with the “Technical Specifications for the Planning and Design of
Coastal Structures” of the General Directorate of Infrastructure Investments (AYGM).

2.8 Riverbed Arrangement

Riverbeds can be arranged in various cross-sections depending on the size of the
floodplain, the river regime, or the flood discharge. For this purpose, various cross-sections can
be created, generally in the form of parabolic, trapezoidal, rectangular, trapezoidal with a levee,
and trapezoidal with a dam.

In riverbed arrangements, the need for revetment on slopes and at the base, as well as
the type of revetment, is determined by considering the drag force (shear stresses) caused by
the flow on the slopes and at the base of flood control structures, the geological structure of the
region, and the geotechnical properties of the units. Slope revetment types include stone facing,
gabion mattress, concrete lining, prefabricated revetment, asphalt pavement, piled shoring, and
vegetative lining such as grass, brush, and trees.

2.8.1. Stone Revetment:

Stone Fill: This revetment method is used on slopes with low flow rates and low wave effects.
These types of coatings can be applied as coursed or non-coursed rockfills.

Rock Riprap: This is a protection method applied to the inner slope surfaces of canals where
flow velocities are high and wave effects are strong. It can be applied on river slopes or on the
river ground, either as a coursed or non-coursed coating. In cases where there is a constant flow
in the natural bed, non-coursed stone facing is used. In non-coursed rock ripraps, the basic
principle is to create a fill with rocks that will be discharged from the top of the slope to prevent
erosion in front of the slope up to the highwater level. In cases where the natural riverbed is
constantly interrupted by the flow or where it is possible to remove the bed from the bottom of
the slope, coursed stone reinforcement is used. Coursed rock ripraps create a thicker revetment
surface than cut-stones. A filter layer can be placed under the revetment when necessary.

Cut-Stone Cladding: Surface reinforcement by protecting fill and cut slopes, hillsides,
riverbeds, and other sloped surfaces from the effects of water, erosion, landslides, etc. using
smooth stones of a specific size and shape to ensure slope stability is called cut-stone cladding.
This method is used on slopes with low flow rates and low wave effects. The process of
covering a surface with evenly shaped stones of a certain thickness without mortar is called dry
cut-stone. Dry cut-stones are used when the slopes are not loose or fluid. Small pieces are
arranged so that regular corners and surfaces are formed by filling in the gaps between them.
Cut-stone cladding can also be applied to silty, sandy, loose slopes that become fluid when in
contact with water. The difference between mortared cut-stone and dry cut-stone is that the
spaces between the stones are filled with cement mortar and, when necessary, joints are formed.
Like other masonry structures, it is constructed by dividing it into sections. On both sides of
the river, a trench is excavated at the slope toe of the cut-stone cladding to form a toe protection.
A filter layer can be placed under the revetment when necessary.

Riprap: It is a covering layer made of large, angular rock material with diameters ranging
from 0.5 to 1 m, used to protect the inner slope surfaces of rivers against hydraulic forces etc.

2.8.2. Gabion Mattress:

These are specially made rectangular cages with a height of less than 0.5 m and a large
surface area, produced for the purpose of covering surfaces.
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2.8.3. Concrete Revetment:

This method is used in situations where there is a shortage of material (such as stone or
cut-stone) at low or high stream velocities. Since concrete linings are rigid, cracks and damage
may occur in them due to settlements in the levee body and foundation. Therefore, the fill must
be well-compacted, and a blockage and filter layer should be placed underneath."

2.8.4. Precast Revetment:

This is a protection method applied to the inner slope surfaces of canals where flow
velocities are low and wave effects are weak. Precast components are installed with staggered
joints. Weeds growing out of joint gaps increase stability and reduce wave run-up height.

2.8.5. Vegetative Lining:

The upstream and downstream slopes of river and lake levees that are not continuously
submerged can be protected against wind and water erosion in various ways, such as by
covering them with grass, bushes, and trees. However, it is not capable of preventing damage
caused by waves and does not offer sufficient strength against abrasion.

3 PROJECT DESIGNING PROCESS

The Engineer will carry out flood control projects in accordance with the main stages
outlined below.

STAGE A: Preliminary Report

STAGE B: Conducting Map and Geotechnical Survey Studies

STAGE C: Implementation of Application-Based Projects

STAGE D: Examination of the Locations of Detailed Projects and Structures, Preparation
of Implementation Projects, and Calculation of Measurements.

STAGE E: Preparing the Green Files for the Work

STAGE F: Submission of Original Drawings and Calculations for the Project to the Administration.

The Administration may combine some of these stages if it deems necessary.

3.1 Preliminary Report

During the Preliminary Report phase, the Engineer shall examine the planning report
for the work provided by the Administration and specify the routes and facility information
proposed in the report. As a result of the on-site inspection in the project area, the Engineer
shall provide information on any facilities and structures not visible on existing maps, collect
and evaluate all information related to the project from relevant institutions, and complete any
missing data, documents, and field studies. Based on the data in the report, the Engineer shall
perform all hydrological calculations. If there is no planning report or if there is missing data
in the report, the Engineer shall complete it.

The Engineer shall prepare a basin sediment yield study, also taking into account the
hydrology and geological characteristics of the region. In the Preliminary Report phase, the
Engineer shall plan the projects based on the results of the Planning Report, Environmental
Impact Assessment (EIA) Report or Project Introduction File (PIF), Geological condition,
Turkiye Building Earthquake Regulation (TBDY), and if any, model experiment studies and
reports.
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In the Preliminary Report, the Engineer shall examine the necessary alternative solution
projects under the conditions of function, technical applicability, safety, and economy. Project
units such as beds, flood control structures, sediment storage check dams, stepped check dams,
jetties/groynes, cleaning ramps, confluence structures, ground sills, culverts, structures such as
bridges, also access and operation-maintenance roads will be examined under separate
headings in the Preliminary Report. In the layout plans annexed to the Preliminary Report, the
starting and final kilometers of all structures, tributaries, and manufactured items to be applied
(canal, wall, open canal, all structures, and section changes, etc.) will be included separately.

The Preliminary Report shall include: the project's location on the map of Tirkiye,
General Layout Plan, transportation conditions, social, cultural, and economic situation of the
project area, cadastral status and boundaries of the reclamation routes in the project area,
topography, geological situation, and soil characteristics of the project area, Landslide Map
(MTA), flood and sediment control facilities constructed in previous years and their status,
colored photographs from different angles showing the basin and duct character of the
problematic sections proposed for reclamation, and if any, images of existing structures (bridge,
culvert, etc.), map/satellite image of flood-prone areas and settlements, natural and (if
proposed) regulated river bed sections, preliminary sizing for the proposed facilities in the light
of hydraulic calculations and stability checks, determination of the type or alternatives of the
facilities to be based on flood and sediment control studies, and determination of the locations
of other structures (structures necessary for vehicle passage, pedestrian passage, and discharge
of lateral waters) that may exist during the construction phase of the facility.

If the project area requires special criteria during the design phase, the Engineer shall
provide the special conditions for the channels and structures, as well as the design criteria to
be used in the preliminary report.

The projects included in the Preliminary Report shall not be valid in place of the projects
required to be implemented within the scope of the implementation project.

The issues in the Preliminary Report that fall under the expertise of other Department
Heads/Units (hydrology, etc.) will be sent to the relevant Department Heads/Units for approval.

After the Preliminary Report is approved by the Administration, the implementation
projects will be prepared. The implementation projects shall be prepared in accordance with
the provisions specified in the Special Technical Specifications.

3.1.1. Basin Sediment Yield

If there is no exploration/planning report for the project to be prepared, or if the
sediment situation is not explained sufficiently in the prepared report, the Engineer shall
prepare maps of the basin's topographical situation, basin drainage characteristics, current land
use (agriculture, forest, settlement, etc.), general geology and structure, general soil structure,
and erosion status to be used in the basin sediment yield calculation. After the base
maps are prepared, the basin sediment yield of the stream where the structures will be built will
be calculated. In the sediment yield calculation, empirical methods such as Gavrilovi¢ and
RUSLE will be used, and if available, sediment observation station data will also be used for
comparison purposes.

In cases where a permeable sediment storage check dam is proposed, in addition to the
basin sediment yield, the average particle diameter of the sediment in the streambed will be
determined to set the intervals of the permeable sediment storage check dam, and the length of
the woody material to be retained will be determined to set the intervals of the debris rake. An
explanation of the dimensions of coarse material will be provided using flood images and field
photographs.




The sediment yield and information on woody and coarse materials transported by
floods will reveal issues such as the sizing of the structures, the frequency and number of
structures that will be built, and the duration for which the structures can store sediment. In
determining the sediment storage check dam reservoir area and storage volume, the equilibrium
slope at which the sediment will form in the reservoir will also be taken into account. Based
on the basin sediment yield and storage capacity, the number of years the sediment storage
check dam can store sediment will be determined.

If stepped check dams and ground sills are to be built systematically, the length of the
bed where these structures will be applied will be determined first. Afterwards, the effective
distance of the structures will be determined by taking into account the equilibrium slope that
the sediment will form in the reservoir, and their intervals will be determined in such a way
that the structures control each other.

3.1.2. Collection of Hydrological Data and Hydraulic Calculations

If a Planning Report is available for the area where the structure will be built, the
Engineer shall obtain the flood flows from this report. If there is no Planning Report or if there
has been rainfall exceeding the limit values in the area where the project will be built, the
Engineer shall calculate the Qcadastral, Qmooo, Qmoo, Qsoo, Q1oo, Qso, st, Q10, Qs, and Q2_33 flood
recurrence flows by taking into account the current meteorological data.

Where necessary, the Engineer shall perform the Water Line Calculation for the stream
with cross-sections taken at critical points and at 100 m intervals, using Q100 and Qsoo frequency
flood flows in settled areas and Q1o and Qso frequency flood flows outside settled areas. The
Water Line Calculation shall be made by methods deemed appropriate by the Administration.
After the regulated section of the stream is determined, the Water Line Calculation shall be
performed again in accordance with the new section.

In the calculation of flood recurrence flows and, if necessary, their volumes, the
frequency analysis of annual peak flows from the flow observation stations (AGT) in the project
rainfall basin or its surroundings, the Regional Flood Frequency Analysis (BTFA) prepared for
the river basin, and synthetic unit hydrograph methods suitable for the rainfall area shall be
utilized. In the hydrological studies to be carried out, an agreement shall be reached with the
Administration at every stage to avoid disruption of the work. The latest hydrological and
meteorological data shall be used within the scope of engineering hydrology studies related to
the project. All studies shall comply with the provisions of the "Technical Specification for
Engineering Hydrology Services"._All meteorological and hydrometric studies shall be
provided in detail, not as a summary, in the report.

Where necessary, the Engineer shall perform the Water Line Calculation for the stream
with cross-sections taken at critical points and at 100 m intervals, using Q100 and Qsoo
frequency flood flows in settled areas and Q10 and Qso frequency flood flows outside settled
areas.

After the regulated cross-section of the stream is determined, the Water Line
Calculation shall be performed again in accordance with the new cross-section.

3.1.3. Geological Condition

The Engineer shall prepare engineering geology reports of the general geological
condition of the site and the routes determined in the planning report. The Engineer shall show
the locations of landslides, surface faulting, slope sliding, and areas where additional measures
are required due to soil structure, which may be risky for the construction, on the engineering
geology maps, mark the locations of the necessary soil surveys, and specify in detail in this
section how the soil improvement research should be carried out.
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3.1.4. Projects to be Prepared During the Preliminary Report Stage

Based on the work carried out within the scope of the Preliminary Report, the Engineer
shall prepare the following maps, cross-sections, and projects, along with other studies and
projects that the Administration deems necessary, at appropriate scales and submit them to the
Administration for approval:

a) Location on the map of Turkiye (appropriate scale between 1/10,000-1/100,000)

b) General site plan (1/1,000 or 1/5,000)

c) Topographic Plan (1/500 or1/1,000)

d) Plan-Profile of the river (1/1,000)

e) Longitudinal and Cross Sections, and detailed drawings (1/50 and 1/100)

f) Natural and regulated riverbed cross-sections (if necessary)

g) Natural and regulated water line drawings (if necessary) (1/1,000)

h) Preliminary design calculations and drawings for the foreseen structures (if any)

i) Sediment storage check dam and stepped check dam reservoir area (1/1,000 or 1/5,000)
3.1.5. Examination and Approval of the Preliminary Report by the Administration

The Engineer shall submit the preliminary report, prepared to include the matters
explained above, to the Administration with an official letter.

The Engineer shall be in close cooperation with the relevant units of the Administration
to ensure that the technical issues in the preliminary report are clearly understood by the
Administration, and shall follow up on the approval process by providing verbal updates as
necessary.

If the preliminary report submitted by the Engineer proposes a change in the main
formulation recommended in the planning report, the preliminary report shall be approved in
line with the opinions of the relevant Department Heads and Regional Directorates or returned
to the Engineer to make the necessary corrections. The Engineer shall make the corrections
and perform the additional studies requested by the Administration without demanding any
additional fees.

3.2 Conducting Map and Geotechnical Survey Studies

3.2.1. Map and Topographic Plan Studies

The Engineer shall perform the application of the necessary strip map width along the
channel route for the flood control facility construction with determined routes. At the
locations where all the structures whose places and types have been determined on the maps
in previous phases, the Engineer shall perform a topographic plan survey at a scale of 1/500 or
1/1,000, which will also cover the surroundings of the structure. The Engineer shall perform a
1/1,000 or 1/5,000 scale topographic plan survey for the check dam and stepped check dam
reservoir area. For the systematically proposed structures, the stream profile shall be drawn up
along the route and a topographic plan survey shall be performed at a scale deemed
appropriate by the Administration.

If the Administration deems it necessary, a topographic plan survey at the requested
scale shall also be carried out by the Engineer. After the Engineer completes the topographic
plan works, the Engineer shall create the general location plans by placing the applications on
the topographic plan.

If the scope of the work includes bed regulation, the Engineer shall, in addition to the
above-mentioned necessary ones, perform a 1/5,000 scale strip map survey along the river and
show the cross-sections taken at 100 m or 150 m intervals and at critical locations, along with
the km values, on the general location plan. On the plan-profile sheets, the bed base elevations,
right and left bank land elevations and existing or new structures and tributary connections on
the river shall be shown.
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3.2.2. Geological and Geotechnical Surveys

The Engineer shall conduct all necessary geological/geophysical studies, as well as seismic
hazard analysis, in accordance with the principles given in the “DSI General Directorate Geotechnical
Study Specification”. By taking the opinion of the Administration, the Engineer shall determine the
necessary research pit locations and depths, foundation borehole locations and depths, geophysical
measurements and locations in the area where the structures will be built and at the structure sites,
and after these studies are completed, shall prepare a Geotechnical Study Report in accordance with
the “DSI General Directorate Geotechnical Study Specification”. In the report, in addition to
geological effects that may cause deformations in structures such as possible active fault zones,
landslides, rock falls, flows, sinkholes, etc., the Engineer shall determine the engineering parameters
of the soil or rock units in the area where the structure will be seated, such as bearing capacity,
coefficient of permeability, lane coefficient, internal friction angle, cohesion values, natural unit
weight, dynamic elastic parameters, and other engineering parameters of the soil or bedrock that the
Administration may request. After the research and laboratory work are completed, the geotechnical
study report shall be prepared, and approved and/or certified by the relevant Regional Directorate. If
necessary, the prepared geotechnical study report shall be sent to the relevant Department Heads for
review and certification. Geological/geophysical and geotechnical studies shall be completed in
accordance with the current Geotechnical Study Specification and Foundation Drilling and Grouting
Specification. After the Geotechnical Study Report is certified, the structure shall be designed in
accordance with the soil or bedrock conditions.

3.2.3. Natural Building Materials Studies

The Engineer shall conduct natural construction materials research in the region where the
structure will be built within the framework of the “DSI Natural Construction Materials Study
Specification”, in such a way that 1.5 times the required reserve of each material is determined.

After these studies, the Engineer shall prepare a Natural Construction Materials Report
and submit it to the Administration for approval in 5 copies with its CDs.

As a result of the on-site inspections for each type of natural construction material required
within the scope of the project, the following shall be done: determination of their locations and
ownership, determination of the distances and road conditions of the material areas from existing
roads, description of the research pits opened in the material areas, preparation of pit sections, taking
samples that will characterize every part of the area and transporting them to the laboratory, having
the necessary tests for each type of material performed in the quality control laboratory, evaluation
of the test results, re-determination of the material area boundaries by excluding the pits that do not
comply with the usage limit, calculation of the material reserves according to the new area
boundaries, arrangement of the material sheets, and report writing.

Projects and studies related to the locations and capacities of material quarries and their
transportation distances, which will ensure the supply of the construction materials required for the
work in the foreseen quality and quantities, shall also be completed by the Engineer at this stage.

a) The Engineer shall provide the concrete aggregate, stabilized material, impermeable,
permeable, rock material study and determination of quarry capacities, and material
numbers belonging to the quarries. A sufficient number of samples to accurately represent
the determined material areas shall be taken, and the Engineer shall have the relevant tests
specified in the Natural Construction Materials Specification performed on the samples
taken. The tests shall primarily be performed in DSI Laboratories. However, tests that
cannot be performed in DSI Laboratories due to activities outside the scope of DSI
Laboratories' services or for technical reasons (the time spent for the sample to be delivered
to the DST Laboratory does not meet the standard requirements for the preservation of the
sample, an accredited laboratory is located closer to the place where the work is carried
out and the sample is taken for economic reasons, etc.) shall be performed by the Engineer
in an accredited laboratory outside DSI or in a traceable and/or a laboratory
authorized/approved by the relevant Ministry if an accredited laboratory is not available.
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b) The Engineer shall attach the test result reports of the tests he/she has had performed to
the Natural Construction Materials Report to be prepared.

¢) The material quarry locations approved by DSI shall be shown on a 1/25,000 scale map.
The capacity, technical information, locations of the material processing plants to be
established, concrete plant locations, service roads and existing roads, and distances to
the manufacturing places where the materials will be used shall be processed on the
map by the Engineer. Topographic plan surveys at the requested scale belonging to the
material locations shall be taken by the Engineer.

3.3 Implementation of Application-Based Projects

After the approval of the preliminary report, the Engineer shall prepare the implementation
projects by taking into account the corrections and suggestions made by the Administration.
During the preparation of the implementation projects, stability, static, and reinforced concrete
calculations shall be made, taking into account the issues specified in the preliminary report.

The Engineer shall design the flood detention dam by considering the cost, based on the
slope of the stream, the type and size of the transported material, the suitable cross-section for
storage of the bed, the condition of the material to be used in the construction of the debris
rack, and the geological characteristics of the soil units in the area where the flood detention
dam will be built. Flood detention dams shall be designed similarly to dam structures.

The Engineer shall perform the Water Line Calculation with the cross-sections taken on the
river according to the flood flows and shall prepare the flood control projects according to the
results of the calculations and submit them for the opinion of the Administration. On the plan-
profile sheet, the water line shall be determined according to the Qs and Qi00 frequency flood
flows in settled areas and Qso and Q1o frequency flood flows outside settled areas, along with the land
conditions of the river bed, left and right banks. By also considering the Administration, the
decision will be made on whether to regulate the riverbed and construct a levee, a retaining
wall, or other necessary control structures. The Engineer, based on the results of the water line
calculations, shall determine the top elevation of the levee, if a control with a levee is to be
made in the river bed, by adding the freeboard (Ah=0.60+0.036xVxh'5) to the water height (h)
corresponding to the Q100 frequency flood flow in settled areas and comparing it with the water
elevation corresponding to the Qsoo frequency flood flow, taking the larger value; and outside
settled areas, by adding the freeboard (Ah=0.60+0.036xVxh'3) to the water height (h)
corresponding to the Q1o frequency flood flow and comparing it with the water elevation
corresponding to the Qso frequency flood flow, taking the larger value.

The Engineer shall perform the stability calculations for the levee and the scour depth
calculations in the riverbed, taking into account the water height, curve radius, and canal width.
The material to be used for the levee fill shall be determined according to the results of the
Natural Construction Materials Report to be prepared. When deciding on the type of control
(bed regulation, levee, stone wall, concrete wall, pile shoring, etc.), the Engineer shall perform
cost analyses, including the type of material, transportation, and service roads to be made,
existing structures (bridges, culverts, etc.), and expropriation costs, and shall submit their
technical and economic comparisons to the Administration in the preliminary report.
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The Engineer shall perform the Water Line Calculations again according to the new
regulated cross-sections to be determined if the Engineer performs the riverbed regulation in
the riverbed. Plan-profile sheets shall be prepared according to the new water line calculations.
The location of the land on the downstream side of the levees shall be examined, and the
necessary drainage measures shall be specified. The Engineer shall perform the stability
calculations for the levee and the scour depth calculations by taking into account the water
depth, curve radius, and canal width. The Engineer shall complete the project drawings based
on these calculations and submit them to the Administration for certification. The
implementation project drawings to be submitted to the Administration for certification shall
include all kinds of technical details required for the on-site application of river improvement
and flood control applications.

The Engineer shall start the work of preparing the projects based on the application
following the application works and shall complete and deliver them to the Administration
within the period specified in the special specification. At this stage, the following drawings
and calculations shall be included: General location plans; these shall be prepared at the scale
requested by the Administration, including 1/25,000, 1/10,000, and 1/5,000.

Calculation file; in this file, all calculations, including hydraulic, drag force, scour depths,
lining thickness, static, stability, and all other calculations that may be requested by the
Administration, shall be made separately and placed in the calculation file. The calculation file
shall contain all the calculations that provide the solution of the project and shall ensure the
correct reading of the project in such a way that no other source is needed.

3.3.1 Slope Revetment Types and Thickness Calculations

The Engineer shall calculate the drag force created by the flow on the canal slope and
bed along the route using hydraulic and geometric characteristics such as hydraulic radius, bed
slope, curve radius, and canal width. The shear strength on the canal slope and bed shall be
determined using the size of the bed material (sieve size through which 75% of the material
passes in the sieve analysis results), the internal friction angle of the material in the bed, and
the slope gradients.

If the drag force created by the flow on the slopes and beds of the flood control
structures is greater than the shear strength, the Engineer must take measures against scour.
The Engineer, after obtaining the approval of the Administration according to the geological
and geotechnical study report of the river bed to be prepared, shall decide on the type of slope
and bed protection measure to be taken based on the type and quantity of the material and
economic analyses, with the approval of the Administration. In addition, based on the
calculations to be made, it will be specified whether a filter layer is needed according to the
type of lining, and if so, the thickness and properties of the filter layer.

Stone Facing: The average stone size and facing thickness of the stone facing material
to be used are calculated by taking into account the shear strength, average size, density, and
internal friction angle of the selected fill material and the slope gradient.

Gabion Mattresses: The average stone size of the fill material to be used (the sieve
size through which 50% passes) is calculated using the shear strength, density, and internal
friction angle of the selected fill material and the slope gradient.

Concrete Revetment: Concrete lining can also be applied to silty, sandy, loose slopes
that become fluid when in contact with water. The lining thickness is selected between 0.15-
0.30 m and is made in panels. The lining thickness is generally recommended to be equal to
the drag force (kg/m?) for slopes.
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3.4 Examination of Detail Projects and Locations of Structures and
Preparation of Implementation Projects, Quantity Calculation

Topographic plans of all structures whose places and types were determined on the
maps in previous phases shall be taken at the requested scale and quality. All kinds of necessary
projects and detailed projects shall be prepared at this stage in accordance with the relevant
criteria for the flood control facilities, by using the geological properties of the land and soil
units obtained as a result of the application-based studies in accordance with the large-scale
maps construction regulation and the on-site inspections.

The Engineer shall perform the necessary number of geological/geotechnical and
geophysical studies and drillings for soil surveys in the structures, and shall take samples. The
samples shall be delivered to the Administration's laboratory, and the structures shall be
designed according to the results to be obtained from the Administration. For the structures that
do not have distinctive features and resemble each other, projects can be prepared by organizing
type projects and characteristic tables, if the Administration deems it appropriate. The type
projects shall be compatible with the data and values obtained as a result of the application,
topographic plan, geological/geotechnical, and geophysical studies.

After the plan-profile projects prepared by the Engineer based on the application are
approved by the Administration, the Engineer shall prepare the structures included in the
project in accordance with the “Technical Specification for the Construction of Structures
Implementation Projects” and other relevant design criteria and submit them for the
Administration's approval.

The structure projects submitted to the Administration shall be reviewed by the
Administration within 30 days. The Administration shall notify the engineer of the issues it
wants to be completed or rearranged by the end of this period and shall return the projects. If
the Administration does not provide any opinion within this period, the projects shall be
considered approved.

The project route, flood control structures, and structures, holding the projects produced
by the Engineer, shall be examined on-site by a committee consisting of technical personnel to
be assigned by the engineer and technical personnel to be assigned by the Administration, and
it will be finalized with a report whether additional land, geological/geotechnical, and
geophysical studies that may be encountered during the construction phase will be needed,
before the construction starts. The determined additional and revision project works shall be
completed by the engineer.

All kinds of cost estimates, quantity calculations, and calculations required to determine
the construction costs shall be completed by using the existing unit prices and by providing the
definitions and standards of the prices that do not exist and will be necessary for the
construction, and by performing market prices and analyses.

For each four-kilometer canal sheet, the quantity calculations and cost estimates shall
be prepared by the Engineer, including all structures and facilities on the sheet, and shall be
submitted to the Administration for approval without delay.

The quantity calculations of each approved structure and facility shall be prepared by
the engineer based on the dimensions of the approved projects (in accordance with the material
and manufacturing descriptions shown in the cross-sections and detail projects), the geological
studies and classifications performed on-site, and the transportation distances of the excavation,
fill, and materials to be used.

The names of the quarries from which the material will be supplied and the
transportation distances shall also be clearly shown in the calculations. Transportation distance
reports for all kinds of materials shall be prepared by the engineer and certified by the relevant
Regional Directorate.

These calculations shall be delivered to the Administration in computer format, in the
format requested by the Administration, without a password and lock, with the sheet numbers
and codes clearly specified, in order to be able to make the necessary updates and changes in
the future.



The Engineer, if the Administration requests, shall calculate the quantity bills for the
sections specified below or for the sections that the Administration will determine and notify
during the construction phase of the project, by using the quantity bills of the four-kilometer
project sheets that he/she has had approved by the Administration, and shall organize a file for
each of them separately in detail.

a) Mainstream improvement

b) Tributary improvements

c) Structures (bridge, culvert, sediment storage check dam, stepped
check dam, walls, etc.)

d) Interception, bypass canals

e) Standardized structures

f) Operation and maintenance facilities

3.5 Preparing the Green Files for the Work

3.5.1 Green File

The Engineer shall prepare the green file of the work by making use of the implementation
projects, transportation and class reports, quantity calculations, and cost estimates approved by
the Administration, bringing together various elements such as the general characteristics of
the project, memorandum, machinery-equipment needs, total quantity calculation and cost
estimate amount of the work, vehicle list for construction, special technical specification for
the construction, and cost estimate summaries.

The quantity calculations prepared for the main stream, tributary, structures, etc., shall be
prepared in a detailed and understandable manner and combined, and the position quantities to
be the basis for the cost estimate summary shall be extracted. The quantity calculation table
showing where the quantity of each position given in the cost estimate summary comes from
shall be prepared and placed in the green file. The Engineer shall prepare a green file in
accordance with the DSI type, separately for each part of the construction to be tendered
independently as determined by the Administration. The green files shall contain the following
issues:

a) Memorandum table

b) Characteristics table

¢) Final project report

d) Special technical specification and other technical specifications
e) Machine and vehicle list

f) Quantity table

g) Cost estimate summary

h) General layout plan (1/25,000 scale)

i) Class and transportation report

j) Transportation analyses

3.5.2 Operation and Maintenance Instructions

After the projects are certified, the Engineer shall prepare operation and maintenance
instructions for the applications designed for river improvement and flood control. Along with
this, the Engineer shall deliver all model, analysis, and design files of the projects to the
Administration in a digital environment.

3.5.3 Credit Application Report

The Engineer shall prepare a “Flood Control Project Loan Application Report” in
Turkish and English to introduce the flood control project, explain the technical and economic
studies carried out, and determine the cost estimate and external and internal money needs of
the project, which will be in the nature of a revision of all sections in the existing planning
report, also including an environmental impact assessment section, in accordance with the
methods and standards of the World Bank and other international institutions and
organizations for the purpose of providing external financing for the construction of the
projects.
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If revisions are required on the Loan Application Report, the revisions requested by
the Administration shall be made by the engineer, the report shall be printed and bound in
both English and Turkish and delivered to the Administration.

3.6 Submission of Original Drawings and Calculations for the Project to the Administration

The Engineer shall deliver the following plan, profile, and project drawings to the
Administration.

a) General location plans at 1/5000, 1/10,000 and 1/25,000 scales

b) Road and material quarry location plans (1/25,000 scale)

c) Plan and profiles of main river improvements (1/5,000, 1/100 or 1/2,000, 1/100 scale),
cross-sections at 1/100 scale in areas with special characteristics,

d) Plan and profiles of tributary improvements (1/5,000, 1/100 or 1/2,000, 1/100 scale),
cross-sections at 1/100 scale in areas with special characteristics,

e) Operation and maintenance road projects

) Concrete formwork plans

g) All structures

The comparative alternatives for the route studies of the main stream and tributary
improvements shall be given to the Administration by the engineer.

The number of copies to be printed for the prepared projects and all reports shall be
determined by reaching an agreement with the Administration prior to the projects being
delivered to the Administration. The Engineer shall also deliver all prepared reports in a
computer-readable format, in the format requested by the Administration, without a
password and lock, in a way that allows them to be updated and edited when necessary. The
printing and duplication of the projects shall be carried out by the engineer in line with the
opinions and requests of the Administration and shall be delivered to the Administration in a
suitable package that will protect them from external effects.
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