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TECHNICAL SPECIFICATION FOR THE CONSTRUCTION PROJECTS OF HYDRAULIC 

STRUCTURES ON PIPED NETWORKS 

 

1. INTRODUCTION 

This specification includes the basic principles and design criteria to be applied 

during the preparation of construction projects of hydraulic structures to be designed on 

pipeline networks. 

2. GENERAL 

The Engineer shall determine the main principles of all hydraulic structures to be 

constructed on the network during the preparation of plan-profile projects and shall indicate 

them on the project. 

The Engineer, in line with the approval of the Administration, shall prepare the 

construction projects based on hydraulic, stability, static and reinforced concrete calculations, 

taking into account the planning report, the final project, and the geotechnical report. 

In the application of the structure to the field, compliance with the topographic map, 

the National Coordinate System, and the topographic plan shall be ensured. If deemed 

necessary, the Engineer shall submit alternative solution proposals to the approval of the 

Administration together with cost comparison calculations, taking into account technical 

feasibility, functionality, safety, and economic parameters. In addition, during the preparation 

phase of the construction projects, the Engineer shall submit the project to the Administration, 

together with a detailed justification report showing that s/he has evaluated the designs made 

regarding the structure and its location, the information obtained, the design criteria, the 

alternative studies, (If any) pre-existing information related to the work, and that he has chosen 

the appropriate solution. 

In hydraulic structures within the scope of pipeline network construction projects, in 

accordance with the "Turkish Building Earthquake Code," the Engineer shall use the " Bearing 

Capacity Method" given in "TS 500" in dimensioning all reinforced concrete elements and 

reinforcement calculations to make them resistant to earthquakes. All hydraulic structures, 

except for mass concretes without reinforcement shown in the project, shall be designed as 

reinforced concrete. 

In all underground structures housing mechanical equipment, Concrete of class 

C25/30 with “WR” additive (water-resistant) shall be used. For all structures placed on the 

ground elevation, Class C25/30 concrete shall be used. 



2 

 
 

 
Unreinforced mass and backfill concretes shall be Class C20/25, 

Reinforced mass concretes shall be Class C25/30, 

Leveling concretes shall be Class C16/20. 

The pressure strength of all mechanical equipment contained within hydraulic 

structures shall be selected considering “static water pressure.” Static water pressure is the 

difference between the maximum upstream water elevation and the pipe axis elevation. The 

“operating pressures” of air valves and intake valves shall be calculated considering the 

difference between the piezometric elevation and the natural ground elevation. In stability 

checks, the operating pressure to be used shall be the difference between the piezometric 

elevation and the pipe axis elevation. 

After the approval of the construction projects, the bill of quantities shall be prepared, 

the tender documents and the “Special Technical Specification” for construction shall be 

issued. 

3. HYDRAULIC STRUCTURES WITH SPECIFIED DIMENSIONS 

Among the hydraulic structures to be built within the scope of the pipeline network, 

line shut-off valves, flow diversion valves, flowmeters, intake valves, air valves, intake valves 

with air valves, and discharge valve structures are hydraulic structures with specified 

dimensions, taking into account the parameters of the mechanical components. The Engineer 

shall use the structural dimensions specified in the Standard Type Projects of Hydraulic 

Structures on Piped Networks Handbook for the design of such hydraulic structures. If there is 

a special condition preventing the use of these dimensions, this situation shall be submitted to 

the Administration with a detailed justification report. 

3.1 Line Shut-Off Valve Protection Structures 

Line shut-off valves are generally valves that are used to close part of the line during 

maintenance or the entire line when out of operation. Line shut-off valves shall, in principle, be 

used in fully open or fully closed positions and are not designed for partial openings for 

adjustment purposes. 
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3.1. 1    Planning 

Line shut-off valves designed in pipeline projects shall be placed at the beginning of 

the pipeline, at certain intervals along long pipelines, or downstream of high-discharge flow 

diversion points. Line shut-off valves located at the beginning of the diversion line shall be 

considered flow diversion valves and examined under a separate heading. The locations of 

line shut-off valves shall be determined during the preparation of the pipeline plan-profile 

project and marked on the plan-profile project. There shall be at least one air valve located 

next to each line shut-off valve. Within the scope of the plan-profile project; in upward sloping 

lines where the pipe elevation rises in downstream direction, the line shut-off valve shall be 

placed upstream; in downward sloping lines where the pipe elevation decreases in 

downstream direction, the line shut-off valve shall be placed downstream; and in lines where 

the pipe elevation rises and then descends forming a summit point, air valves shall be placed 

both at upstream and downstream of the line shut-off valve. When determining the location of 

the line shut-off valve in the plan, an easily accessible point shall be selected considering 

operating conditions, and regions where the pipeline continues at minimum depth shall be 

preferred to avoid deep shafts. In addition, for the line shut-off valve projects to comply with 

the prepared standard type projects, the pipe slope at the line shut-off valve point and the 

distances of the other structures near the line shut-off valve shall be carefully determined. 

3.1.2 Mechanical Equipment 

All mechanical equipment in the line shut-off valve protection structure shall comply 

with the relevant current technical specifications. 

Gate valves shall be preferred for line shut-off valves with nominal diameter 100 mm 

≤ Ø ≤ 350 mm. No bypass valve shall be installed alongside a gate valve. 

Butterfly valves shall be preferred for line shut-off valves with nominal diameter 400 

mm ≤ Ø ≤ 1800 mm. A bypass valve shall be installed alongside a butterfly valve. 

The bypass valve type shall be a gate valve. In selecting the diameter of the bypass valve to 

be installed next to the butterfly valve, valve diameters corresponding to the main pipe 

diameters specified in Standard Type Projects of Hydraulic Structures on Piped Networks 

Handbook shall be used. Each type of valve to be used shall be installed together with a 

dismantling joint, and the valve diameter shall be at most 1800 mm. For line shut-off valves to 

be installed on pipes with diameters of 1900 mm and above, parallel valves shall be formed by 

splitting the pipe into 2, 3, or 4 branches depending on the pipe diameter. For valves to be 

installed in this manner, their diameters, quantities, and installation arrangements according 

to the main pipeline diameter are given in the “Borulu Şebeke Sanat Yapıları Tip Projeleri Kitabı 

(Standard Type Projects of Hydraulic Structures on Piped Networks Handbook).” 



4 

 
 

 
If it is necessary, due to compelling reasons, to deviate from the diameters given in 

the handbook, the Engineer shall prepare a detailed report including financial and technical 

justifications and submit it for the approval of the Administration. 

The connection between the pipeline and the parallel valves shall be made with a 

branch fitting. The form of the branch fitting to be used shall be as given in the “Borulu Şebeke 

Sanat Yapıları Tip Projeleri Kitabı (Standard Type Projects of Hydraulic Structures on Piped 

Networks Handbook).”If there is a case different from the dimensions and pressure classes 

given in the handbook or from the assumptions made in the handbook, the Engineer shall 

perform all static and stability calculations, determine the details of the branch fitting, prepare 

the detailed projects, and submit them to the Administration for approval. If the parameters to 

be used in the construction project are compatible with the parameters given in the handbook, 

the branch details given in the handbook shall be used. 

If the line shut-off valve is split into two or more branches with a branch fitting, in 

addition to the air valves placed upstream and/or downstream of the structure considering the 

pipeline slope direction, an air valve shall also be placed at the branch inlet and/or outlet. An 

air valve shall be placed at the branch outlet at the downstream side for a line descending 

downward, at the branch inlet at the upstream side for a line ascending upward, and at both 

the branch inlet at the upstream side and the branch outlet for lines forming a summit point. 

The diameter of the air valve to be installed at the branch inlet or outlet shall be selected to 

match the diameter of the smallest branch. 

To ensure the required operation and maintenance conditions for the line shut-off 

valve, the necessary equipment shall be provided. For this purpose, the ladder, platform, 

guardrail, operation & maintenance cover, etc. details given in the Standard Type Projects of 

Hydraulic Structures on Piped Networks Handbook may be used. If it is necessary to design 

equipment different from that given in the handbook, the Engineer shall submit all detailed 

projects together with static and mechanical calculations for the approval of the Administration. 

Since the details given in the Standard Type Projects of Hydraulic Structures on Piped 

Networks Handbook are designed only for shafts of certain sizes, if a shaft size different from 

those given in the handbook is to be designed due to compelling reasons, all details shall be 

designed in accordance with its size and submitted for the approval of the Administration. 

3.1.3 Stability Calculations 

Among the pipe types used in irrigation projects GRP, PE100, and steel; GRP pipes 

are joined with coupling connections, while PE100 and steel pipes are joined with welded 

joints. For this reason, GRP pipes are evaluated differently from PE100 and steel pipes in 

terms of stability checks.  
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For each line shut-off valve protection structure to be designed on GRP pipelines, 

stability checks against sliding force caused by unbalanced hydrostatic pressure occurring 

during maintenance (when the line shut-off valve is closed), shall be performed in accordance 

with the relevant projects and guidelines given in the Standard Type Projects of Hydraulic 

Structures on Piped Networks Handbook, and the necessary measures shall be taken. 

For line shut-off valves to be installed on PE100 and steel pipes, stability checks 

against the sliding forces caused by the unbalanced hydrostatic pressure occurring during 

maintenance (when the line shut-off valve is closed) shall be performed. PE100 and steel pipes 

joined with welded joints are considered continuous pipes, as specified in AWWA M55 and 

AWWA M11, on the basis that they are fully seal-welded with each other. In making these 

assumptions, it has been taken into account that the welds are properly executed and that the 

bolts on the valve flanges resist the hydrostatic tensile force. Accordingly, in the stability checks 

of the line shut-off valve protection structure on PE100 and steel pipes, it shall first be checked 

whether the length of pipe or the length of continuous pipe is sufficient for the forces arising 

from pipe–soil friction can counteract the hydrostatic forces. If the length of the continuous pipe 

is not sufficient to counteract the said forces, the necessary measures shall be taken as in 

GRP pipes. In checking the required continuous-pipe length, the calculation method given in 

the guideline “Steel T-Fitting and Reduction Fitting Stability Checks” in the Standard Type 

Projects of Hydraulic Structures on Piped Networks Handbook, may be used. 

In the stability analyses made in the Standard Type Projects of Hydraulic Structures 

on Piped Networks Handbook, groundwater has not been considered; if the groundwater level 

is above the foundation bottom elevation, the buoyancy force of the water shall be considered 

in the calculations, and the coefficient of friction between soil and concrete shall be selected 

considering the effect of groundwater. 

3.1.4 Static – Reinforced Concrete Calculations and Designs 

In the Standard Type Projects of Hydraulic Structures on Piped Networks Handbook, 

while performing static and reinforced concrete calculations, the structure height has been 

taken as 10 m. For structure heights above 10 m, static and reinforced concrete calculations 

shall be performed again. Within the scope of the Hydraulic Structure Standard Type Projects, 

the static analyses have been performed in SAP2000 with three-dimensional modeling, 

considering the soil type, soil load, internal water load of the pipe, valve load, surcharge load, 

lateral hydrostatic load, radial hydrostatic load, concrete and/or soil load on foundation 

extensions (if any), and moving loads specified in the Standard Type Projects of Hydraulic 

Structures on Piped Networks Handbook. Based on the results of the analyses, for each type 

of line shut-off valve protection structure, reinforced concrete section checks and 

reinforcement calculations have been performed in accordance with TS 500, and reinforced 
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concrete and reinforcement quantity of standard type projects have been prepared. 

While preparing the construction project; if the parameters (such as soil properties, 

etc.) are compatible with those used in the standard type projects, the reinforced concrete 

designs given as standard type projects may be used by also preparing the reinforcement 

quantity; otherwise, the valve protection structure static and reinforced concrete calculations 

shall be performed separately and submitted to the Administration together with the reinforced 

concrete designs and bills of quantity. In the static and reinforced concrete calculations to be 

performed; soil load, internal water load of the pipe, valve load, surcharge load, lateral 

hydrostatic load, radial hydrostatic load, concrete and/or soil load on foundation extensions (if 

any), moving loads, and all other loads acting on the designed structure shall be considered. 

Reinforced concrete calculations shall be performed in accordance with “TS 500” and other 

applicable current specifications in force, and the reinforced concrete designs and 

reinforcement quantity shall be prepared. 

The soil stresses occurring in the line shut-off valve protection structure are specified 

in the reinforcement standard type projects for each structure. If the soil bearing capacity is 

below the soil stress value specified in the project, the necessary measures shall be taken. 

In underground line shut-off valve protection structures, earthquake effects have not 

been considered for the loading conditions in static and reinforced concrete calculations, and 

earthquake load combinations have not been formed. 

3.1.5 Preparation of the Line Shut-Off Valve Construction Project 

For all pipe types, to prepare the line shut-off valve protection structure project as a 

standard type project, the values of the maximum slope and the nearest hydraulic structure 

distance at different backfill heights have been determined and specified in the tables given in 

the relevant projects in the Standard Type Projects of Hydraulic Structures on Piped Networks 

Handbook. Provided that these limits are taken into consideration while preparing the network 

plan-profile projects, the line shut-off valve protection structure projects can be submitted as 

standard type projects. The relevant guidelines and projects in the Standard Type Projects of 

Hydraulic Structures on Piped Networks Handbook shall be reviewed in this regard. In the 

Standard Type Projects of Hydraulic Structures on Piped Networks Handbook, standard type 

projects related to the line shut-off valve protection structure and a sample characteristic table 

containing the parameters in these standard type projects are provided. If the Engineer meets 

the necessary conditions (slope, distance, height limits, etc.) specified for the line shut-off valve 

protection structure in the Standard Type Projects of Hydraulic Structures on Piped Networks 

Handbook, no separate project shall be submitted to the Administration. Instead, the Engineer 

shall fill out their own characteristic table prepared according to the “Sample Characteristic 
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Table for Line Shut-Off Valve” in the standard type book and submit it to the Administration for 

approval. Within the scope of the construction projects, the reinforcement quantity for each 

structure shall be provided together with the characteristic tables. 

If the pipeline slope, distance, and height limits at the location of the line shut-off 

valve for which a construction project shall be prepared are not compatible with the slope, 

distance, and height limits given in the relevant connection projects in the Standard Type 

Projects of Hydraulic Structures on Piped Networks Handbook, the upstream and downstream 

connections shall be specially detailed and submitted to the Administration for approval. No 

separate project shall be prepared for line shut-off valve protection structure projects whose 

upstream and downstream connections are specially detailed; the projects in the Standard 

Type Projects of Hydraulic Structures on Piped Networks Handbook, for the line shut-off valve 

protection structure shall be used. In addition to the specially designed upstream and 

downstream connections, the Engineer shall fill out his own characteristic table prepared 

according to the “Sample Characteristic Table for Line Shut-Off Valve” in the standard type 

handbook and submit it to the Administration together with the reinforcement quantity. 

For line shut-off valve protection structures with branches designed within the scope 

of the construction project, in addition to the above-mentioned projects, the excavation plan 

and section shall also be submitted to the Administration for approval. 

If there is another hydraulic structure closer to the line shut-off valve than the 

distances specified in the relevant connection projects in the Standard Type Projects of 

Hydraulic Structures on Piped Networks Handbook, and this structure structurally affects the 

line shut-off valve protection structure being designed (for example, designing in the same 

shaft as an intake valve with air valve by combining an intake valve located 3 m from the line 

shut-off valve with the air valve next to the line shut-off valve), the line shut-off valve protection 

structure construction project shall be specially detailed and submitted to the Administration 

for approval. 

It is the responsibility of the project Engineer and the control Engineer to check 

whether the line shut-off valve structure conforms to the types given in the Standard Type 

Projects of Hydraulic Structures on Piped Networks Handbook, and to select the appropriate 

type. 

If the line shut-off valve does not comply with any of the types in the Standard Type 

Projects of Hydraulic Structures on Piped Networks Handbook - that is, if a different project is 

required (change of structure dimensions, change of equipment used, etc.) - the line shut-off 

valve protection structure shall be specially designed partially or with all details and submitted 

to the Administration for approval. If any dimension of the specially designed structure 

changes, the static and reinforced concrete calculations, reinforcement designs, and quantity 
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shall also be carried out and submitted to the Administration for approval. 
 

In underground structures, a PVC Water Stop Seal conforming to current standards 

shall be installed at every cold joint formed below ground. If the groundwater level is below the 

bottom elevation of the structure, a three-coat bituminous coating shall be applied to the faces 

of the structure in contact with the soil. In cases where the groundwater level is high, subject 

to the approval of the Administration, waterproofing in accordance with the detail given in the 

Standard Type Projects of Hydraulic Structures on Piped Networks Handbook may be applied. 

All prepared projects submitted to the Administration for approval shall be in a format 

suitable for implementation, legible, and at a scale at which every detail can be understood. 

3.2 Flow Diversion Structures 

Flow diversion valves can generally be defined as line shut-off valves located at the 

beginning of the diversion line that branches off from the main or secondary pipeline. 

3.2.1 Planning 

One flow diversion valve is placed at the beginning of the secondary lines branching 

from the main pipeline and at the beginning of the tertiary lines branching from the secondary 

lines. The diameter and properties of the flow diversion valve to be used are determined in the 

pipeline plan-profile project and marked on the plan-profile project. Within the scope of the 

plan-profile project, for downward sloping lines where the pipe elevation decreases 

downstream, an air valve is placed downstream of the flow diversion valve. For upward sloping 

lines where the pipe elevation increases downstream, no air valve is placed upstream or 

downstream of the flow diversion valve. In such lines, while draining the main pipeline to which 

the line is connected, the flow diversion valve must be kept open to prevent vacuum formation 

at the upstream of the flow diversion valve. While preparing the pipeline plan-profile, the 

diversion location and the pipe slope at the diversion point, the plan position of the pipe (it is 

desired to be perpendicular to the main pipeline), and the distances of the structures near the 

diversion structure shall be carefully determined. 

3.2.2 Mechanical Equipment 

All mechanical equipment in the flow diversion valve protection structure shall 

comply with the relevant current technical specifications. 

Gate valves shall be preferred for flow diversion valves with nominal diameter 100 

mm ≤ Ø ≤ 350 mm. No bypass valve shall be provided alongside a gate valve. 
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Butterfly valves shall be preferred for flow diversion valves with nominal diameter 

400 mm ≤ Ø ≤ 1800 mm. A bypass valve shall be provided alongside a butterfly valve. 

The bypass valve type shall be a gate valve. In selecting the diameter of the bypass valve to 

be installed next to the butterfly valve, valve diameters corresponding to the main pipe 

diameters specified in Standard Type Projects of Hydraulic Structures on Piped Networks 

Handbook shall be used. Each type of valve to be used shall be installed together with a 

dismantling joint, and the valve diameter shall be at most 1800 mm. For flow diversion valves 

to be installed on pipes with diameters of 1900 mm and above, parallel valves shall be formed 

by splitting the pipe into 2, 3, or 4 branches depending on the pipe diameter. The diameters, 

quantities, and installation arrangements of valves to be installed in this manner according to 

the main pipeline diameter are given, within the scope of the line shut-off valve protection 

structure projects, in the Standard Type Projects of Hydraulic Structures on Piped Networks 

Handbook. If it is necessary, due to compelling reasons, to deviate from the diameters given 

in the handbook, the Engineer shall prepare a detailed report including financial and technical 

justifications and submit it to the Administration for approval. 

The connection between the pipeline and the parallel valves shall be made with a 

branch fitting. The form of the branch fitting to be used shall be as given, within the scope of 

the line shut-off valve protection structure projects, in the Standard Type Projects of Hydraulic 

Structures on Piped Networks Handbook. If there is a case different from the dimensions and 

pressure classes given in the handbook or from the assumptions made in the book, the 

Engineer shall perform all static and stability calculations, determine the details of the branch 

fitting, prepare the detailed projects, and submit them to the Administration for approval. If the 

parameters to be used in the construction project are compatible with the parameters given in 

the handbook, the branch details given in the handbook shall be used. 

If the flow diversion valve is split the pipe into two or more branches with a branch 

fitting, in addition to the air valves placed downstream of the structure considering the pipeline 

slope direction, an air valve shall also be placed at the branch inlet and/or outlet. An air valve 

shall be placed at the branch outlet at the downstream side for a line descending downward, 

and at the branch inlet at the upstream side for a line ascending upward. The diameter of the 

air valve to be installed at the branch inlet or outlet shall be selected to match the diameter of 

the smallest branch. 
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To ensure the required operation and maintenance conditions for the flow diversion 

valve, the necessary equipment shall be provided. For this purpose, the ladder, platform, 

guardrail, operation & maintenance cover, etc. details given in Standard Type Projects of 

Hydraulic Structures on Piped Networks Handbook may be used. If it is necessary to design 

equipment different from that given in the handbook, the Engineer shall submit all detailed 

projects together with static and mechanical calculations for the approval of the Administration. 

Since the details given in the Standard Type Projects of Hydraulic Structures on Piped 

Networks Handbook are designed only for shafts of certain sizes, if a shaft size different from 

those given in the handbook is to be designed due to compelling reasons, all details shall be 

designed in accordance with its size and submitted for the approval of the Administration. 

3.2.3 Stability Calculations 

Among the pipe types used in irrigation projects GRP, PE100, and steel; GRP pipes 

are joined with coupling connections, while PE100 and steel pipes are joined with welded 

joints. For this reason, GRP pipes are evaluated differently from PE100 and steel pipes in 

terms of stability checks. 

In flow diversion valve protection structures, if the main pipeline material is GRP, 

stability checks against the sliding forces caused by unbalanced hydrostatic pressure occurring 

during maintenance (when the flow diversion valve is closed); stability checks shall be carried 

out in accordance with the relevant projects and guidelines given in the Standard Type Projects 

of Hydraulic Structures on Piped Networks Handbook, and the necessary measures shall be 

taken. 

PE100 and steel pipes joined with welded joints are considered continuous pipes, 

as specified in AWWA M55 and AWWA M11, on the basis that they are fully seal-welded. In 

making these assumptions, it has been taken into account that the welds are properly executed 

and that the bolts on the valve flanges resist the hydrostatic tensile force. Accordingly, in flow 

diversion valve protection structures, if the main pipeline and/or the diversion pipeline material 

is PE100 or steel, in stability checks against the sliding forces caused by the unbalanced 

hydrostatic pressure occurring during maintenance (when the flow diversion valve is closed), 

it shall first be checked whether the length of pipe or the length of continuous pipe is sufficient 

for the forces arising from pipe–soil friction can counteract the hydrostatic forces. If the length 

of the continuous pipe is not sufficient to counteract the said forces, the necessary measures 

shall be taken as in GRP pipes. 
  

Within the scope of diversion structure standard type projects, no standard type 

project has been prepared for diversion structures for which the stability calculations indicate 

a need for an additional concrete mass at the upstream side. If, as a result of stability 
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calculations, a condition arises that requires constructing a concrete mass at the upstream 

side of the flow diversion valve protection structure, the flow diversion valve protection structure 

shall be specially designed. 

A thrust block shall be constructed around the T-fittings located in the diversion 

structure. The width of the thrust block to be constructed shall be at least equal to the pipe 

trench width. 

In the diversion structure, if the main pipeline is GRP, stability checks against the 

sliding forces caused by unbalanced hydrostatic pressure occurring at the T-fitting; if deemed 

necessary as a result of stability checks, the thrust block dimensions shall be increased as 

explained in the relevant guidelines. The outer edges of the thrust block shall not overlap the 

GRP pipes; the thrust block outer edges shall be positioned on the coupling such that they are 

located 2.5 cm from the outer edge of the GRP coupling, as shown in the project in the 

Standard Type Projects of Hydraulic Structures on Piped Networks Handbook. 

In the diversion structure, if the main pipeline is PE100 or steel, in stability checks 

against the sliding forces caused by unbalanced hydrostatic pressure occurring at the T-fitting, 

it shall be checked whether the length of pipe or the length of continuous pipe is sufficient for 

the forces arising from pipe–soil friction can counteract the hydrostatic forces. If the length of 

the continuous pipe is not sufficient to counteract the said forces, the thrust block dimensions 

shall be increased as explained in the relevant guidelines. 

For thrust blocks to be constructed around T-fittings, the stress induced by the block 

in the soil shall be calculated; if the soil bearing capacity is below the calculated value, the 

structure dimensions shall be revised, and the necessary measures shall be taken. 

In the stability analyses made in the Standard Type Projects of Hydraulic Structures 

on Piped Networks Handbook, groundwater has not been considered; if the groundwater level 

is above the foundation bottom elevation, the buoyancy force of the water shall be considered 

in the calculations, and the coefficient of friction between soil and concrete shall be selected 

considering the effect of groundwater. 

The concrete class of the thrust block to be constructed around GRP and Steel T-

fittings shall be C25/30. Nonstructural crack control reinforcement shall be provided on the 

outer faces of the thrust block and around the pipe, in accordance with the standard type 

project. 

For thrust blocks to be constructed around PE100 T-fittings, the concrete class shall 

be C20/25, and no reinforcement shall be provided within the block. 
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3.2.4 Static – Reinforced Concrete Calculations and Designs 

In the Standard Type Projects of Hydraulic Structures on Piped Networks Handbook, 

while performing static and reinforced concrete calculations, the structure height has been 

taken as 10 m. For structure heights above 10 m, static and reinforced concrete calculations 

shall be performed again. Within the scope of the Hydraulic Structure Standard Type Projects, 

static analyses have been carried out in SAP2000 with three-dimensional modeling, 

considering the soil properties earthquake zone assumptions (for surface-type structures), soil 

load, internal water load of the pipe, valve load, surcharge load, lateral hydrostatic load, radial 

hydrostatic load, concrete and/or soil load on foundation extensions (if any), and moving loads 

specified in the Standard Type Projects of Hydraulic Structures on Piped Networks Handbook. 

Based on the results of the analyses, for each type of line shut-off valve protection structure, 

reinforced concrete section checks and reinforcement calculations have been performed in 

accordance with TS 500, and reinforced concrete and reinforcement quantity of standard type 

projects have been prepared. 

While preparing the construction project; if the parameters (such as soil properties) 

are compatible with those used in the standard type projects, the reinforced concrete designs 

given as standard type projects may be used by also preparing the reinforcement quantity; 

otherwise, the valve protection structure static and reinforced concrete calculations shall be 

performed separately and submitted to the Administration together with the reinforced concrete 

designs and bills of quantity. In the static and reinforced concrete calculations to be performed; 

soil load, internal water load of the pipe, valve load, surcharge load, lateral hydrostatic load, 

radial hydrostatic load, concrete and/or soil load on foundation extensions (if any), moving 

loads, and all other loads acting on the designed structure shall be considered. Reinforced 

concrete calculations shall be performed in accordance with “TS 500” and other applicable 

current specifications in force, and the reinforced concrete designs and reinforcement quantity 

shall be prepared. 

The soil stresses occurring in the flow diversion valve protection structure are 

specified within the reinforcement standard type projects for each structure. If the soil bearing 

capacity is below the soil stress value specified in the project, the necessary measures shall 

be taken. 

In underground line shut-off valve protection structures, earthquake effects have not 

been considered for the loading conditions in static and reinforced concrete calculations, and 

earthquake load combinations have not been formed. 

If the Administration’s approval has been obtained for producing surface-type 

protection structures as precast elements, the formwork and reinforcement designs prepared 



13 

 
 

for the precast structures given in the Standard Type Projects of Hydraulic Structures on Piped 

Networks Handbook shall be implemented. 
 
3.2.5 Preparation of the Flow Diversion Structure Construction Project 

For all pipe types, to prepare the diversion structure project as a standard type 

project, the values of the maximum slope and the nearest hydraulic structure distance at 

different backfill heights have been determined and specified in the tables given in the relevant 

projects in the Standard Type Projects of Hydraulic Structures on Piped Networks Handbook. 

Provided that these limits are taken into consideration while preparing the network plan-profile 

projects, diversion structure projects can be submitted as standard type projects. 

The relevant guidelines and projects in the Standard Type Projects of Hydraulic Structures on 

Piped Networks Handbook shall be reviewed in this regard. In the Standard Type Projects of 

Hydraulic Structures on Piped Networks Handbook, standard type projects related to the 

diversion structure and a sample characteristic table containing the parameters in these 

standard type projects are provided. If the Engineer meets the necessary conditions (slope, 

distance, height limit, etc.) specified for the diversion structure in the Standard Type Projects 

of Hydraulic Structures on Piped Networks Handbook, no separate project shall be submitted 

to the Administration. Instead, a characteristic table prepared according to the relevant 

diversion structure sample characteristic table in the standard type book shall be filled out and 

submitted to the Administration for approval. Within the scope of the construction projects, the 

reinforcement quantity for each structure shall be provided together with the characteristic 

tables. 

If the pipeline slope, distance, and height limits at the location of the diversion 

structure for which a construction project shall be prepared are not compatible with the slope, 

distance, and height limits given in the relevant connection projects in the Standard Type 

Projects of Hydraulic Structures on Piped Networks Handbook, the downstream pipeline 

connections shall be specially detailed and submitted to the Administration for approval. 

Furthermore, if there is another structure on the main pipeline at a closer distance than the 

distance specified in the relevant projects for the diversion structure to be prepared, the main 

pipeline connection projects shall be specially detailed and submitted to the Administration for 

approval. 

No separate project shall be prepared for diversion structure projects whose main 

pipeline and/or downstream connections are specially detailed. Instead, the diversion structure 

projects titled “General Standard Type Projects,” which include only the flow diversion valve 

protection structure details in the Standard Type Projects of Hydraulic Structures on Piped 

Networks Handbook, shall be used. In addition to the specially designed main pipeline and/or 

downstream connections, the Engineer shall fill out a characteristic table prepared according 
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to the relevant diversion structure sample characteristic table in the standard type book and 

submit it to the Administration together with the reinforcement quantity. 

For flow diversion valve protection structures with branches designed within the 

scope of the construction project, in addition to the above-mentioned projects, the excavation 

plan and section shall also be submitted to the Administration for approval. 
 

Diversion structure projects have been designed for cases where the pipeline 

branching from the main pipeline separates perpendicularly in plan; if there are different 

angular deviations in plan, the projects shall be specially prepared. 

It is the responsibility of the project Engineer and the control Engineer to check 

whether the diversion structure conforms to the types given in the Standard Type Projects of 

Hydraulic Structures on Piped Networks Handbook and to select the appropriate type. 

If the diversion structure does not comply with any of the types given in Standard 

Type Projects of Hydraulic Structures on Piped Networks Handbook, the diversion structure 

shall be specially designed partially or with all details and submitted to the Administration for 

approval. If any dimension of the specially designed structure changes, the static and 

reinforced concrete calculations, reinforcement designs, and quantity shall also be carried out 

and submitted to the Administration for approval. 

If another structure located near the flow diversion valve does not structurally affect 

the flow diversion valve, the downstream connections shall be specially detailed and it shall be 

demonstrated that the other structure is not affected. 

Projects in which the diameter of the secondary pipeline branching from the main 

pipeline is 1900 mm and above have been excluded from the standard types. For this reason, 

diversion structure projects to be designed on pipelines with a diameter of 1900 mm and above 

shall be specially designed based on the line shut-off valve protection structure standard type 

projects and branch details. 

In underground structures, a PVC Waterstop Seal conforming to current standards 

shall be installed at every cold joint formed below ground. If the groundwater level is below the 

bottom elevation of the structure, a 3-coat Bitumen Coat shall be applied to the faces of the 

structure in contact with the soil. In cases where the groundwater level is high, subject to the 

approval of the Administration, waterproofing in accordance with the detail given in the 

Standard Type Projects of Hydraulic Structures on Piped Networks Handbook may be applied. 

All prepared projects submitted to the Administration for approval shall be in a format 

suitable for implementation, legible, and at a scale at which every detail can be understood. 
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3.3 Flowmeter Protection Structures 

Flowmeter structures are generally flow measurement facilities constructed at the 

outlet of pump stations or at the beginnings of pipelines. 

3.3.1 Planning 

The locations where flowmeters shall be used shall be determined by the 

Administration during the preparation of plan-profile projects, taking into account technical and 

sociological needs and operating conditions. 

For an electromagnetic flowmeter, to ensure accurate measurement by the 

flowmeter, there shall be no pipe slope change, diameter change, horizontal turn, or any other 

structure within a distance of 5xD upstream and within a distance of 2×D downstream from the 

flowmeter axis. For an ultrasonic flowmeter, there shall be no pipe slope change, diameter 

change, horizontal turn/ angular deviation, or any other structure within a distance of 10×D 

upstream and within a distance of 5×D downstream from the flowmeter axis. There shall be no 

inflow/outflow within 10×D upstream from the flowmeter axis. (D = pipe diameter) The 

flowmeter shall be installed on upward sloping lines. The location of the flowmeter shall be 

selected in plan and profile by paying attention to the technical requirements of the flowmeter. 

These notes have been written by taking into account the current technologies and 

recommendations of manufacturers as of the date on which the specification was prepared. If 

conditions are different from the points above due to the characteristics of the equipment to be 

used and current technologies, the matter shall be submitted to the Administration for approval 

in a report, and the location of the flowmeter shall be determined by also considering new 

technologies. 

3.3.2 Mechanical Equipment 

All mechanical equipment in the flowmeter protection structure shall comply with the 

relevant current technical specifications. 

On pipelines with a diameter smaller than 700 mm, an electromagnetic-type 

flowmeter shall be used. On irrigation pipelines with a diameter of 700 mm and larger and 

those smaller than 2000 mm, a cost comparison shall be made between an electromagnetic 

flowmeter and a clamp-on ultrasonic-type flowmeter, and the appropriate one shall be used. 

On pipelines with a diameter larger than 2000 mm, a clamp-on ultrasonic-type flowmeter shall 

be used. In cases where electrical power cannot be supplied to the location of the flowmeter 

structure, a battery-powered flowmeter may be preferred. 

On pumping lines with a diameter smaller than 2000 mm, an electromagnetic 

flowmeter shall be used. 
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3.3.3 Static – Reinforced Concrete Calculations and Designs 

In the Standard Type Projects of Hydraulic Structures on Piped Networks Handbook, 

while performing static and reinforced concrete calculations, the structure height has been 

taken as 10 m. For structure heights above 10 m, static and reinforced concrete calculations 

shall be performed again. Within the scope of the Hydraulic Structure Standard Type Projects, 

static analyses have been carried out in SAP2000 with three-dimensional modeling, 

considering the soil type, soil load, internal water load of the pipe, valve load, surcharge load, 

and moving loads specified in the Standard Type Projects of Hydraulic Structures on Piped 

Networks Handbook. Based on the results of the analyses, for each type of line shut-off valve 

protection structure, reinforced concrete section checks and reinforcement calculations have 

been performed in accordance with TS 500, and reinforced concrete and reinforcement 

quantity of standard type projects have been prepared. 
 

While preparing the construction project; if the parameters (such as soil properties 

etc.) are compatible with those used in the standard type projects, the reinforced concrete 

designs given as standard type projects may be used by also preparing the reinforcement 

quantity. Otherwise, the valve protection structure static and reinforced concrete calculations 

shall be performed and submitted to the Administration together with the reinforced concrete 

designs and bills of quantity. In the static calculations to be performed, soil load, internal water 

load of the pipe, flowmeter load, surcharge load, moving loads, and all other loads acting on 

the designed structure shall be considered. Reinforced concrete calculations shall be 

performed in accordance with TS 500 and other applicable current specifications in force. 

3.3.4 Preparation of the Flowmeter Protection Structure Construction Project 

The Engineer may select the appropriate standard type project of flowmeter 

structures, “electromagnetic” type flowmeters for pipelines with diameters between 100 mm 

and 2000 mm, and “clamp-on ultrasonic” type flowmeters for pipelines with diameters between 

700 mm and 3000 mm, from the Standard Type Projects of Hydraulic Structures on Piped 

Networks Handbook, and submit the prepared project to the Administration for approval by 

specifying the required parameters in the characteristic table as indicated in the same 

handbook. Within the scope of the construction projects, the reinforcement quantity for each 

structure shall be provided together with the characteristic tables. 

If there is another structure near the flowmeter that may affect the flowmeter 

protection structure and the upstream and downstream connection distances, or if there is a 

special condition related to technical, mechanical, geotechnical, or layout matters, etc. the 

structure shall be specially designed with all details and submitted to the Administration for 

approval. 
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It is the responsibility of the project Engineer and the control Engineer to check 

whether the flowmeter protection structure conforms to the types given in the Standard Type 

Projects of Hydraulic Structures on Piped Networks Handbook and to select the appropriate 

type. 

If the flowmeter protection structure does not conform to any of the types given in 

the Standard Type Projects of Hydraulic Structures on Piped Networks Handbook (change of 

structure dimensions, change of equipment used, etc.), the flowmeter protection structure shall 

be specially designed and submitted to the Administration for approval. If any dimension of the 

specially designed structure changes, the static and reinforced concrete calculations, 

reinforcement designs, and quantity bills shall also be carried out and submitted to the 

Administration for approval. 
 

In underground structures, a PVC Water Stop Seal conforming to current standards 

shall be installed at every cold joint formed below ground. If the groundwater level is below the 

bottom elevation of the structure, a 3-coat Bitumen Coat shall be applied to the faces of the 

structure in contact with the soil. In cases where the groundwater level is high, subject to the 

approval of the Administration, waterproofing in accordance with the detail given in the 

Standard Type Projects of Hydraulic Structures on Piped Networks Handbook may be applied. 

All prepared projects submitted to the Administration for approval shall be in a format 

suitable for implementation, legible, and at a scale at which every detail can be understood. 

3.4 Air Valve Protection Structures 

Air valves are used in closed-system pressurized pipeline networks to discharge 

dissolved air in the water during operation, to discharge the air present inside the pipeline 

during filling, and to intake air during emptying of the pipeline to prevent vacuum formation. 

3.4.1 Planning 

Air valves shall be placed at the summit points where the longitudinal section of the 

pipeline first rises and then falls, at the beginning of downward sloping pipelines where the 

pipe elevation decreases in downstream direction, at the end of upward sloping pipelines 

where the pipe elevation increases in downstream direction, and at certain intervals along the 

pipeline if the pipe continuously descends or ascends over a certain distance. Air valve 

locations shall be determined during the preparation of the plan-profile project and marked on 

the plan-profile project. 

When determining the air valve location, if possible, regions where the pipeline 

continues at minimum depth shall be preferred. 

The Engineer may design an intake valve together with an air valve at the same 
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location. Air valves designed together with an intake valve shall be considered within the scope 

of the intake valve structure. 

The selection of the air valve diameter shall be made during the preparation of the 

plan-profile project, taking into account the pipeline diameter. 

Air valves placed at the beginning of pipelines shall be designed within the scope of 

the flow diversion structure. 
 
3.4.2 Mechanical Equipment 

All mechanical equipment within the air valve protection structure shall comply with 

the relevant current specifications. 

A shut-off valve shall be placed under the air valve. If the nominal diameter of the 

air valve is 200 mm or smaller, the type of shut-off valve shall be a gate valve. If the nominal 

diameter of the air valve is greater than 200 mm, the type of shut-off valve shall be a butterfly 

valve. 

To allow the air valve to intake air into the pipeline and to discharge the air present 

in the pipeline, ventilation grilles in the dimensions specified in the project shall be constructed 

in the air valve protection structure. 

The equipment necessary for the operation and maintenance of the air valve 

structure shall be provided. For this purpose, the details of the ventilation grille, ladder, and 

operation & maintenance cover given in the Standard Type Projects of Hydraulic Structures 

on Piped Networks Handbook may be used. If it is necessary to design equipment different 

from those given in the handbook, the Engineer shall prepare all detailed designs together with 

static and mechanical calculations and submit them to the Administration for approval. Since 

the details given in the Standard Type Projects of Hydraulic Structures on Piped Networks 

Handbook are designed only for protection structures of specified dimensions, if it is necessary 

to design a protection structure of different dimensions due to compelling reasons , the 

ventilation grille, ladder (if required), and steel cover shall be designed in accordance with the 

dimensions and submitted to the Administration for approval. 

3.4.3 Static – Reinforced Concrete Calculations and Designs 

In the Standard Type Projects of Hydraulic Structures on Piped Networks Handbook, 

the dimensions of the protection structures for air valves of all diameters have been 

determined. For the determined protection structure dimensions, static and reinforced concrete 

calculations have been carried out in accordance with TS 500 and earthquake codes, and 

reinforcement designs together with bills of quantity have been prepared. 

While preparing the construction project, if the parameters (such as soil properties, 
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etc.) are compatible with those used in the prepared standard type projects, the reinforcement 

designs given in the handbook may be used. If a different structure dimension than those of 

the prepared standard type projects is determined, the static and reinforced concrete 

calculations of the structure shall be performed and the reinforced concrete designs together 

with the bills of quantity shall be submitted to the Administration for approval. Reinforced 

concrete calculations shall be performed in accordance with TS 500 and other applicable 

current specifications in force. 

3.4.4 Preparation of Air Valve Construction Projects 

While preparing air valve protection structure projects, the Engineer shall use the 

Standard Type Projects of Hydraulic Structures on Piped Networks Handbook. First, the 

Engineer shall select a suitable type for the project among the air valve standard type projects 

in the handbook. Then, the Engineer shall prepare an air valve characteristic table containing 

the parameters of the selected type project. The Engineer shall submit the characteristic table, 

prepared in the format of the sample characteristic table in the handbook, to the Administration 

for approval. No columns shall be added or removed from the table, and the parameters shall 

not be changed. 

If the elbow and air valve at the summit point are within the limits given in the 

connection detail tables regarding upstream and downstream slopes, the project may be 

prepared as a standard type project, taking into account the placement details given in the 

Standard Type Projects of Hydraulic Structures on Piped Networks Handbook. The thrust block 

to be constructed around the elbow at the summit point shall be separately dimensioned and 

designed as explained under the heading of thrust block in Section 4. 

If the slope of the pipeline on which the air valve to be designed is located is not 

within the slope limits given in the relevant connection projects in the Standard Type Projects 

of Hydraulic Structures on Piped Networks Handbook, the upstream and downstream 

connections shall be specially detailed and submitted to the Administration for approval. No 

separate project shall be prepared for air valve projects whose upstream and downstream 

connections are specially detailed. Instead, the air valve projects given in the Standard Type 

Projects of Hydraulic Structures on Piped Networks Handbook shall be used. In addition to the 

specially designed upstream and downstream connections, the Engineer shall prepare a 

characteristic table in accordance with the relevant sample air valve characteristic table in the 

handbook, fill it out, and submit it to the Administration for approval. 

All prepared projects submitted to the Administration for approval shall be in a format 

suitable for implementation, legible, and at a scale at which every detail can be understood. 

3.5 Intake Valve Protection Structures 
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Intake valves are components that deliver water in the irrigation network to farmers. 

Intake valves are manufactured with a counter, as single-outlet or double-outlet types. The 

locations of intake valves are determined during the preparation of plan-profile projects. If 

required, intake valves are designed to be installed at any point along the line, separately or 

together with an air valve at the same location and together with an air valve or a discharge 

valve at the end of the line. 

3.5.1     Planning 

The locations of intake valves shall be determined during pipeline optimization 

studies in accordance with the type of irrigation network, irrigation criteria, pressure class, 

parcel distribution of the network, and other planning criteria. 

During preparation of the profile design, attention shall be paid to ensure that the 

pipeline passes with minimum backfill, if possible, in areas where there are water intake valves. 

Intake valves can be designed within the same protection structure as air valves. 

However, if the number of air valves selected according to the pipe diameter is more than one, 

it shall be considered that the intake valve and the air valve need to be designed in separate 

protection structures. 

3.5.2 Mechanical Equipment 

Provided they comply with the relevant current specifications, intake valves may be 

applied as “H-Type” (Hydraulic Type), single-piece (with integrated counter), or as a type in 

which the hydraulic control unit is flange-connected (coupled). Intake valve shafts are designed 

to accommodate both types of intake valves. Considering the operating pressure of the intake 

valve, it shall be determined whether the “Low-Pressure” or “High-Pressure” intake valve type 

shall be used. Auxiliary equipment to be used in the intake valve such as gooseneck, orifice 

plate, flow limiter, and pressure regulator and they shall be used for which type is specified in 

the Standard Type Projects of Hydraulic Structures on Piped Networks Handbook. 

A gate-type shut-off valve shall be installed beneath the intake valve. 

If the intake valve is to be designed within the same protection structure as an air 

valve, a shut-off valve shall be installed beneath both the intake valve and the air valve. If the 

nominal diameter of the air valve is 200 mm or smaller, the shut-off valve beneath the air valve 

shall be a gate valve; if the nominal diameter of the air valve is greater than 200 mm, the shut-

off valve beneath the air valve shall be a butterfly valve. 

If the intake valve is to be designed within the same protection structure as an air 

valve, ventilation grilles shall be constructed in the intake valve shaft, in the dimensions 

specified in the project, to enable the air valve to draw air into the pipeline and discharge the 

air present in the pipeline. 
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The equipment required for the operation and maintenance of the intake valve shall 

be provided. For this purpose, the details of the ventilation grille, ladder, and operation & 

maintenance cover given in the Standard Type Projects of Hydraulic Structures on Piped 

Networks Handbook may be used. If it is necessary to design equipment different from what is 

given in the handbook, all detailed designs together with static and mechanical calculations 

shall be submitted by the Engineer to the Administration for approval. 
 

Since the details given in Standard Type Projects of Hydraulic Structures on Piped 

Networks Handbook are designed only for protection structures of certain sizes, if a protection 

structure different from those given in the handbook is to be designed due to compelling 

reasons, the ventilation grille (if required), ladder (if required), and steel cover shall be designed 

in accordance with the dimensions and submitted to the Administration for approval. 

3.5.3 Static - Reinforced Concrete Calculations and Designs 

In the Standard Type Projects of Hydraulic Structures on Piped Networks Handbook, 

the dimensions of the protection structures for intake valves placed in the same protection 

structure with an air valve, have been determined. For the determined protection structure 

dimensions, static and reinforced concrete calculations have been performed in accordance 

with TS 500 and earthquake codes, and reinforcement designs have been prepared. 

While preparing construction projects; if the parameters (such as soil properties, 

etc.) are compatible with those used in the prepared standard type projects, the reinforcement 

designs given in the handbook may be used. If a structure dimension different from those of 

the prepared standard type projects is determined, the static and reinforced concrete 

calculations of the structure shall be performed and the reinforced concrete designs together 

with the bill of quantity shall be submitted to the Administration for approval. Reinforced 

concrete calculations shall be performed in accordance with TS 500 and other applicable 

current specifications in force. 

3.5.4 Preparation of Intake Valve Construction Projects 

While preparing intake valve protection structure projects, the Engineer shall use 

the Standard Type Projects of Hydraulic Structures on Piped Networks Handbook. The 

Engineer may design intake valves that are alone on the line or together with air valves, and 

together with discharge valves or air valves at the ends of the pipeline, together with the 

adjacent structure. First, the Engineer shall select the type suitable for the project among the 

intake valve standard type projects in the handbook. Then, the Engineer shall prepare an 

intake valve characteristic table containing the parameters of the selected type project. The 

Engineer shall submit the characteristic table, prepared in the format of the sample 

characteristic table in the handbook, to the Administration for approval; no columns shall be 

added or removed, and the parameters shall not be changed. 
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If the elbow and intake valve at the summit point are within the limits given in the 

connection detail tables regarding upstream and downstream slopes, the project may be 

prepared as a standard type project by taking into account the placement details given in the 

Standard Type Projects of Hydraulic Structures on Piped Networks Handbook. The thrust block 

to be constructed around the elbow at the summit point shall be separately dimensioned and 

designed as explained under the heading of thrust block in Section 4. 
 

If there is another structure next to or near the water intake valve that could affect 

the water intake valve structure, the engineer should evaluate these structures and, if 

necessary, the engineer shall specially design them in detail.  

No separate project is required for intake valve projects whose upstream and 

downstream connections are specially detailed. Instead, the intake valve projects in the 

Standard Type Projects of Hydraulic Structures on Piped Networks Handbook shall be used. 

In addition to the specially designed upstream and downstream connections, the Engineer 

shall fill out the characteristic table prepared according to the relevant sample intake valve 

characteristic table in the handbook and submit it to the Administration for approval. 

All prepared projects submitted to the Administration for approval shall be in a format 

suitable for implementation, legible, and at a scale at which every detail can be understood. 

3.6 Discharge Valve Protection Structures 

Discharge valves are added to the network so that all or part of the irrigation network 

can be emptied when necessary. Discharge valves are small-diameter line shut-off valves. 

3.6.1 Planning 

Discharge valves are placed at the low points of the pipeline and at the ends of 

descending pipelines. For discharge valves designed at stream crossings, the locations shall 

be selected considering operating conditions and shall not remain within the stream bed 

elevation. Discharge valve locations are determined during the preparation of the plan-profile 

project and marked on the plan-profile project. The selection of the discharge valve diameter 

is made by considering the pipeline diameter and is indicated in the plan-profile project. 

In selecting the discharge valve type, the gravity drainage condition shall be sought 

first. For gravity drainage, the length of the discharge pipeline to be constructed shall be at 

most 500 m. However, if the pipeline length is shorter than 500 m, the length of the discharge 

pipeline applicable for the gravity drainage condition shall be at most equal to the pipeline 

length. The discharge line shall be connected to the discharge point by the shortest route. The 

gravity discharge pipeline slope shall be at least 0.005. However, in the presence of compelling 

reasons, this slope may be reduced by obtaining the approval of the Administration. If the 

gravity drainage condition cannot be met, pumping drainage shall be designed. For discharge 
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valves designed as gravity drainage, the plan and profile of the discharge line shall also be 

submitted to the Administration for approval. 
 
3.6.2 Mechanical Equipment 

All mechanical equipment in the discharge valve protection structure project shall 

comply with the relevant current specifications. The discharge valve shall be of the gate type. 

In gravity drainage discharge valves, the discharge valve shall be installed together 

with a dismantling joint. To carry out the operation and maintenance of the gravity discharge 

valve, an operation & maintenance cover and a ladder shall be installed in the structure. In a 

pumping discharge valve, only an operation & maintenance cover shall be installed. In pumping 

discharge valves, a dismantling joint shall not be used next to the gate valve. For the ladder 

and operation & maintenance cover, the ladder and operation & maintenance cover details 

given in the Standard Type Projects of Hydraulic Structures on Piped Networks Handbook may 

be used. If it is necessary to design equipment different from what is given in the said standard 

type handbook, all detailed designs together with static and mechanical calculations shall be 

submitted by the Engineer to the Administration for approval. Since the details given in the 

Standard Type Projects of Hydraulic Structures on Piped Networks Handbook are designed 

only for protection structures of certain sizes, if a protection structure size different from those 

given in the handbook is to be designed due to compelling reasons, all details shall be 

designed in accordance with its dimensions and submitted to the Administration for approval. 

In pumping drainage, the discharge pipeline diameter shall be at least 200 mm. In 

addition to the gate valve, a flanged blind cap/plug shall be installed in the structure to enable 

pumping drainage. The pressure class of the flanged blind cap/plug to be used shall match the 

pipe pressure class. 

In pumping drainage, if the difference between the natural ground elevation and the 

pipe axis elevation is less than 4 m, a centrifugal submersible pump shall be used to drain the 

pipelines. 

In pumping drainage, if the difference between the natural ground elevation and the 

pipe axis elevation is 4 m or greater, a deep well-type submersible pump shall be used to drain 

the pipelines. 

A deep well-type submersible pump shall always be operated while it is submerged 

in water. 

The diameter of the selected submersible pumps shall be between 4" and 6". 
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3.6.3 Static – Reinforced Concrete Calculations and Designs 

In the Standard Type Projects of Hydraulic Structures on Piped Networks Handbook, 

while performing static and reinforced concrete calculations, the structure height has been 

taken as 10 m. For structure heights above 10 m, static and reinforced concrete calculations 

shall be performed again. Within the scope of the Hydraulic Structure Standard Type Projects, 

static analyses have been performed in SAP2000 with three-dimensional modeling, 

considering the soil type earthquake zone assumptions (for surface-type structures), soil load, 

internal water load of the pipe, valve load, surcharge load, and moving loads specified in the 

Standard Type Projects of Hydraulic Structures on Piped Networks Handbook. Based on the 

results of the analyses, for each type of line shut-off valve protection structure, reinforced 

concrete section checks and reinforcement calculations have been performed in accordance 

with TS 500, and reinforced concrete and reinforcement quantity of standard type projects 

have been prepared. 

While preparing construction projects; if the parameters (such as soil properties) are 

compatible with those used in the prepared standard type projects, the reinforcement designs 

given in the said handbook may be used. For gravity drainage structures with variable shaft 

height, the reinforcement quantity shall also be prepared separately. If a structure dimension 

different from those of the prepared standard type projects is determined, the static and 

reinforced concrete calculations of the structure shall be performed and the reinforced concrete 

designs together with the bills of quantity shall be submitted to the Administration for approval. 

Reinforced concrete calculations shall be performed in accordance with TS 500 and other 

applicable current specifications in force. 

3.6.4 Preparation of Discharge Valve Construction Projects 

Taking the above conditions into account, the Engineer shall decide whether the 

discharge valve shall be designed as pumping drainage or gravity drainage. 

While preparing discharge valve protection structure projects, the Engineer shall use 

the Standard Type Projects of Hydraulic Structures on Piped Networks Handbook. First, the 

Engineer shall select the type suitable for the project among the discharge valve standard type 

projects in the handbook. Then, the Engineer shall prepare a discharge valve characteristic 

table containing the parameters of the selected type project. The Engineer shall submit the 

characteristic table, prepared in the format of the sample characteristic table in the handbook, 

to the Administration for approval; no columns shall be added or removed, and the parameters 

shall not be changed. 

If the elbow and discharge valve located at a low point are within the limits given in 

the connection detail tables regarding upstream and downstream slopes, the project may be 

prepared as a standard type project by taking into account the placement details given in the 
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Standard Type Projects of Hydraulic Structures on Piped Networks Handbook. The thrust block 

to be constructed around the elbow at the low point shall be separately dimensioned and 

designed as explained under the heading of thrust block in Section 4. If a stream crossing is 

indicated in the plan-profile project, the details of this crossing shall be specially designed and 

submitted to the Administration for approval. 

Discharge valves located at the end of the pipeline shall be designed together with 

the intake valves located at the same point, and the discharge valve and intake valve 

characteristic tables shall be prepared together as shown in the relevant sample characteristic 

table and submitted to the Administration for approval. For gravity drainage structures with 

variable shaft height, the reinforcement quantity shall also be prepared separately. 

If the slope of the pipeline on which the discharge valve to be designed is located is 

not within the slope limits given in the relevant connection projects in the Standard Type 

Projects of Hydraulic Structures on Piped Networks Handbook, the upstream and downstream 

connections shall be specially detailed and submitted to the Administration for approval. No 

separate project is required for discharge valve projects whose upstream and downstream 

connections are specially detailed. Instead, the discharge valve projects in the Standard Type 

Projects of Hydraulic Structures on Piped Networks Handbook shall be used. In addition to the 

specially designed upstream and downstream connections, the Engineer shall fill out the 

characteristic table prepared according to the relevant sample discharge valve characteristic 

table in the handbook and submit it to the Administration for approval. 

If there is another structure near the discharge valve that may affect the discharge 

valve structure, the engineer shall evaluate these structures and, if necessary, the engineer 

shall specially design them in detail. 

All prepared projects submitted to the Administration for approval shall be in a format 

suitable for implementation, legible, and at a scale at which every detail can be understood. 

4. STRUCTURES WITH DIMENSIONS TO BE DETERMINED BY THE ENGINEER 

Among the hydraulic structures to be constructed within the scope of the pipeline 

network; projects of thrust block around horizontal and vertical elbows, road crossings, 

horizontal directional drilling, stream crossings, pressure reduction station structures, and filter 

structures are structures whose dimensions shall be determined by the Engineer. 

In the design of such hydraulic structures, the Engineer shall design the structure 

and determine the structure dimensions by using the general criteria and sample projects 

specified in the Standard Type Projects of Hydraulic Structures on Piped Networks Handbook. 

If there is a condition that does not comply with the criteria given in the Standard Type Projects 

of Hydraulic Structures on Piped Networks Handbook, this condition shall be explained with a 
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detailed justification report, an appropriate project shall be developed, and it shall be submitted 

to the Administration for approval. 

4.1 Thrust Blocks on Horizontal and Vertical Elbows 

Due to the effect of hydrostatic pressure in pipelines, unbalanced forces occur at 

horizontal and vertical turns. Necessary measures shall be taken to prevent these forces from 

impairing the stability of the pipe. 

While performing stability checks in accordance with DSİ specifications, the applied 

test pressure according to current specifications which is 1,5 times the operating pressure and 

the static pressure shall be compared, then the greater value shall be accepted as the 

maximum hydrostatic force. 

While calculating the operating pressure, the difference between the piezometric 

elevation and the pipe axis elevation shall be considered; while calculating the static pressure, 

the difference between the static water elevation and the pipe axis elevation shall be 

considered. 

In standard stability analyses, groundwater level has not been considered however, 

if the groundwater level is above the bottom elevation of the foundation at the location of the 

structure being designed, the effect of groundwater shall be considered when determining the 

coefficient of friction between soil and concrete or between soil and pipe. In addition, the 

buoyancy force of water shall be considered while performing stability checks. 

4.1.1 Planning 

All turning angles located on the horizontal alignment and in the longitudinal profile 

of the pipeline shall be properly indicated in the plan-profile project. 

For all horizontal and vertical turns to be constructed on steel pipelines, elbows shall 

be made and connected to the project axis. 

For turns to be constructed on GRP pipelines, if the designed turning angles are within 

the limit values, the connection to the project axis shall be made by angular deviation at the 

couplings on the GRP pipes. If the turning angle is not suitable for angular deviation at the 

couplings, a horizontal or vertical elbow and a thrust block shall be constructed. 

The angle limit for coupling connections shall be determined by considering the relevant 

current specifications in force. The angle limit for coupling connections shall be indicated in the 

plan-profile project. 

For horizontal turns to be constructed on PE100 pipelines, if the turning angle is 

within the limits given in the plan-profile project, the turn shall be made without an elbow. If the 

turning angle is not suitable or there is another requirement, an elbow may also be constructed. 
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4.1.2 Thrust Block Designs for Elbows on PE100 Pipelines 

PE100 pipes joined by butt welding or electrofusion welding are continuous pipes, 

provided that their joints are executed as required. If the Engineer is certain that there is no 

non-continuous pipe type upstream and/or downstream of the elbows on the PE100 pipeline 

in accordance with connection characteristics, it shall be sufficient to construct a constructive 

concrete block with a width equal to the trench width at the elbows. If continuity of the pipe 

cannot be ensured, the checks recommended for steel pipelines shall be performed, the 

required thrust block dimensions shall be determined, and they shall be submitted to the 

Administration for approval. 

For nonstructural thrust block projects around elbows to be constructed on PE100 

pipelines, the Engineer may select the appropriate thrust block standard type project for PE100 

pipes from the Standard Type Projects of Hydraulic Structures on Piped Networks Handbook 

and submit the construction project to the Administration by specifying the required parameters 

in the characteristic table as indicated in the same handbook. 

The concrete class of thrust blocks to be constructed around PE100 elbows shall be 

C20/25, and no reinforcement shall be provided within the block. 

4.1.3 Thrust Block Designs for Elbows on GRP Pipelines 

GRP pipes are pipes whose joints between segments are provided with couplings. 

In this type of pipe, the necessary checks shall be performed and a thrust block design shall 

be prepared to counteract the forces arising from unbalanced hydrostatic pressure and to 

ensure that the stability of the pipes is not impaired. The check guidelines to be used for thrust 

blocks on GRP elbows are included within the scope of the Standard Type Projects of 

Hydraulic Structures on Piped Networks Handbook. 

4.1.3.1 Stability Calculations for Horizontal Elbows on GRP Pipelines 

 The general rules to be considered in stability calculations for thrust blocks around 

horizontal elbows on GRP pipelines are specified below. 

At locations with angular turns in plan along the pipeline alignment, if deemed 

necessary, the thrust blocks constructed around the designed elbows shall be designed in 

dimensions that shall resist the horizontal forces generated by hydrostatic thrusts at that point. 

Thrust blocks shall not be designed as soil-bearing structures. 
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According to pipe specifications, the backfill over the installations is placed before 

test pressure is applied on pipelines. For this reason, the weight of the backfill over the block 

shall be considered in the calculation. 

If the geometry of the thrust block is asymmetric and the competency of the soil on 

both sides of the block is ensured, the horizontal soil thrusts calculated using k0, the earth 

pressure coefficient at rest, shall be applied to both sides of the thrust block. However, if there 

are situations where competent soil does not exist on both sides - such as elbows designed 

on sloping terrain, elbows designed side by side within the same trench, or the presence of 

another pipe trench adjacent to it - the condition of the block shall be evaluated by the Engineer 

and appropriate lateral earth thrusts shall be determined. 

The vertical weight of the thrust block shall be calculated by subtracting the weight 

of the pipe void within the block and adding the weight of the water inside the pipe. 

The coefficient of friction between the thrust block and the soil shall be selected 

considering the soil type. By multiplying the vertical weight of the thrust block by the selected 

coefficient of friction, the frictional force acting perpendicular to the horizontal driving force that 

moves thrust block shall be determined. 

The total force resisting horizontal sliding of the thrust block shall be divided by the 

total driving force to obtain the factor of safety against sliding. The calculated factor of safety 

against sliding shall be greater than 1,1. 

The stress applied by the designed thrust block to the soil shall not exceed the soil 

bearing capacity. 

4.1.3.2 Stability Calculations for Upward Vertical Elbows on GRP Pipelines 

The general rules to be considered in stability calculations for thrust blocks around 

upward elbows on GRP pipelines are specified below. 

At slope-change points with angular turns in profile along the pipeline alignment, if 

deemed necessary, the thrust blocks constructed around the designed elbows shall be sized 

to resist the upward and horizontal forces generated by hydrostatic thrusts at that point. 

According to pipe specifications, backfill is placed over the installations before test 

pressure is applied on pipelines. For this reason, the weight of the backfill over the block shall 

be considered in the calculation. 
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The vertical weight of the thrust block shall be calculated by subtracting the weight 

of the pipe void within the block and the upward vertical hydrostatic force and adding the weight 

of the water inside the pipe. 

The coefficient of friction between the thrust block and the soil shall be selected 

considering the soil type. 

By multiplying the vertical weight of the thrust block by the selected coefficient of 

friction, the frictional force acting perpendicular to the horizontal driving force shall be 

determined. 

The total force resisting horizontal sliding of the thrust block shall be divided by the 

total driving force to obtain the factor of safety against sliding. The calculated factor of safety 

against sliding shall be greater than 1,1. 

The total weight resisting vertical movement of the thrust block shall be divided by 

the upward components of the hydrostatic thrust to obtain the factor of safety against uplift. 

The calculated factor of safety against uplift shall be greater than 1,1. 

The stress applied by the designed thrust block to the soil shall not exceed the soil 

bearing capacity. 

4.1.3.3 Stability Calculations for Downward Vertical Elbows on GRP Pipelines 

The general rules to be considered in stability calculations for thrust blocks around 

downward elbows on GRP pipelines are specified below. 

At slope-change points with angular turns in profile along the pipeline angular turns 

in profile along the pipeline alignment, if deemed necessary, the thrust blocks constructed 

around the designed elbows shall be sized to resist the horizontal forces generated by 

hydrostatic thrusts at that point. 

According to pipe specifications, backfill is placed over the installations before test 

pressure is applied on pipelines. For this reason, the weight of the backfill over the block shall 

be considered in the calculation. 

The vertical weight of the thrust block shall be calculated by subtracting the weight 

of the pipe void within the block and adding the weight of the water inside the pipe and the 

downward vertical hydrostatic force. 

The coefficient of friction between the thrust block and the soil shall be selected 

considering the soil type. 
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By multiplying the vertical weight of the thrust block by the selected coefficient of 

friction, the frictional force acting perpendicular to the horizontal driving force that moves thrust 

block shall be determined. 

The total force resisting horizontal sliding of the thrust block shall be divided by the 

total driving force to obtain the factor of safety against sliding. The calculated factor of safety 

against sliding shall be greater than 1,1. 

The stress applied by the designed thrust block to the soil shall not exceed the soil 

bearing capacity. 

4.1.3.4 Preparation of Construction Projects for Elbows and Thrust Blocks 

on GRP Pipelines 

A thrust block shall be designed around every elbow to be constructed on GRP 

pipelines. The concrete class of the designed thrust block shall be C25/30, and nonstructural 

crack control reinforcement shall be provided on the outer faces of the block and around the 

pipe. 

For thrust blocks to be designed around horizontal and vertical elbows on GRP 

pipelines, the Engineer may select the appropriate thrust block standard type project from the 

Standard Type Projects of Hydraulic Structures on Piped Networks Handbook and submit it to 

the Administration for approval as a standard type project together with stability calculations 

by indicating the required parameters in the characteristic table specified in the same 

handbook. The Engineer shall submit the characteristic table, prepared in the format of the 

sample characteristic table in the handbook, to the Administration for approval; no columns 

shall be added or removed, and the parameters shall not be changed. 

If a design different from the thrust block types given in the Standard Type Projects 

of Hydraulic Structures on Piped Networks Handbook is to be made, the thrust block 

construction projects, justification report, stability calculations, and characteristic table shall be 

submitted to the Administration for approval. 

The outer edges of the thrust block shall not overlap GRP pipes; the outer edges of 

the thrust block shall be positioned on the coupling such that they are located 2.5 cm from the 

outer edge of the GRP coupling as shown in the project in Standard Type Projects of Hydraulic 

Structures on Piped Networks Handbook. If deemed necessary, the Engineer may increase 

the thrust block dimensions in the direction perpendicular to the pipeline or may increase the 

elbow dimensions by considering the manufacturing and transportation conditions as 

recommended by the manufacturer. 

First, the thrust block dimensions shall be determined to be at least equal to the 

trench cross-section dimensions and checked in this state. If it is determined that the selected 

minimum dimensions are not sufficient to resist sliding and uplift forces, the relevant 
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dimensions shall be increased as necessary and appropriately, as specified on the sheets of 

elbow stability checks and thrust block design guidelines in the standard type project, to ensure 

safety against sliding and uplift. 

 
All prepared projects submitted to the Administration for approval shall be in a format 

suitable for implementation, legible, and at a scale at which every detail can be understood. 

4.1.4 Horizontal and Vertical Elbows and Thrust Block Designs on Steel Pipelines 

If the pipeline for which the elbow project shall be prepared is steel, in the stability 

checks to counteract the forces arising from unbalanced hydrostatic pressure at the elbow, it 

shall first be checked whether the forces arising from pipe–soil friction can counteract the 

hydrostatic forces - that is, whether the lengths of continuous pipe at upstream and 

downstream of the steel elbows are sufficient. The guidelines for checking the required length 

of continuous steel pipe for steel elbows are included within the scope of the Standard Type 

Projects of Hydraulic Structures on Piped Networks Handbook. If the length of the continuous 

pipe is not sufficient to counteract the said forces, horizontal and vertical thrust block designs 

shall be prepared according to the assumptions previously explained in the section “Thrust 

Block Designs for Elbows on GRP Pipelines.” 

4.1.4.1 Preparation of Construction Projects for Elbows and Thrust Blocks 

on Steel Pipelines 

On steel pipelines, it shall be checked whether the length of continuous steel pipe 

of upstream and downstream of each elbow is sufficient to counteract hydrostatic forces; if the 

length of continuous steel pipe is not sufficient, a thrust block shall be designed around the 

elbow. 

The checks performed for the length of continuous steel pipe shall be submitted to 

the Administration for approval. 

If the Engineer deems it appropriate to design thrust blocks around horizontal and 

vertical elbows on steel pipelines, the Engineer may select the appropriate thrust block 

standard type project for steel pipes from the Standard Type Projects of Hydraulic Structures 

on Piped Networks Handbook and submit it as a standard type project together with stability 

calculations by indicating the required parameters in the characteristic table specified in the 

same handbook to the Administration for approval. The Engineer shall submit the characteristic 

table, prepared in the format of the sample characteristic table in the handbook, to the 

Administration for approval; no columns shall be added or removed, and the parameters shall 

not be changed. 

The concrete class of the designed thrust block shall be C25/30, and nonstructural 
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crack control reinforcement shall be provided on the outer faces of the block and around the 

pipe. 
 

Since steel pipes are buried, the effect of temperature changes has not been 

considered in elbow calculations. 

If a design different from the thrust block types given in the Standard Type Projects 

of Hydraulic Structures on Piped Networks Handbook is to be made, the thrust block 

construction projects, justification report, and stability calculations shall be submitted to the 

Administration for approval. 

If deemed necessary, the Engineer may increase the thrust block dimensions 

perpendicular to the pipeline and in the vertical direction or may increase the elbow dimensions 

by considering manufacturing and transportation conditions. 

All prepared projects submitted to the Administration for approval shall be in a format 

suitable for implementation, legible, and at a scale at which every detail can be understood. 

4.2 Pipeline Road Crossings (Open-Cut Road Crossing) 

Where pipelines intersect service roads, existing stabilized roads, asphalt roads, 

and highways, pipeline shall be designed in detail by the Engineer if deemed necessary. 

4.2.1 Planning 

For the preparation of projects of pipelines intersecting service roads, existing 

stabilized roads, asphalt roads, and highways, they shall firstly be indicated in the plan and 

profile projects. 

4.2.2 Stability Calculations 

The Engineer shall perform the stability calculations of the pipeline in accordance 

with current specifications, considering pipe type, soil load, traffic load, and similar loads. In 

performing stability calculations for road crossings, the loading conditions, calculation 

methods, and standards in the technical specifications of the Administration to which the road 

belongs shall be considered first. If the relevant authority has no specification on the subject, 

the traffic load acting on the pipeline shall be selected according to the standards and the 

feature of the road in question. 

If deemed necessary by the Administration, measures such as changing the pipe 

type under the road crossing or encasing it in mass concrete may be taken. 
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4.2.3 Preparation of the Pipeline Road Crossing Construction Project 

(Open-Cut Road Crossing) 

While preparing the construction projects of road crossings deemed necessary by 

the Administration, the Engineer shall consider the sample road crossing projects in the 

Standard Type Projects of Hydraulic Structures on Piped Networks Handbook and the 

calculation guidelines for PE100 and steel pipes, and according to them, the road crossing 

construction projects including all details showing the actual road width and expropriation 

width, start and end points, road elevations, pipeline elevations, standards of pipeline initial 

backfill layer, haunching layer, and backfill above the pipe, every horizontal and vertical slope 

and route change on the pipeline axis, pipe type, and upstream and downstream connections 

shall submit to the Administration for approval, in a format suitable for implementation, legible, 

and at a scale at which every detail can be understood. 

While preparing road crossing projects, the Engineer may fill out and submit to the 

Administration for approval the characteristic table prepared according to the relevant sample 

road crossing characteristic table in the Standard Type Projects of Hydraulic Structures on 

Piped Networks Handbook, and if deemed necessary, shall specially detail the road crossing. 

4.3 Horizontal Directional Drilling 

Due to various reasons, the road crossing may be constructed by the horizontal 

drilling method where installing pipes by the open-cut method is not suitable at existing 

highway or railway crossings. 

4.3.1 Planning 

Horizontal drilling applications are generally carried out at points where irrigation 

canals intersect the Highways of the Republic of Türkiye, Turkish State Railways, and 

petroleum and natural gas pipelines. In order to carry out a horizontal directional drilling 

crossing, in cases such as a high-standard highway and heavy traffic volume, long duration of 

the open- cut method, adverse impact of this application on traffic flow and speed, and the risk 

to road safety of variant crossings on roads exposed to heavy traffic, as well as on railway 

crossings where the railway cannot be suspended and on pipeline crossings where petroleum 

and natural gas pipelines cannot be suspended or where, even if suspended, the cost is high, 

the Engineer shall prepare horizontal directional drilling construction projects together with cost 

comparison calculations. 
 

While preparing horizontal directional drilling projects, the horizontal drilling casing 

pipe shall preferably cross the highway or railway at a right angle. During the preparation of 

plan-profile projects for the pipeline network, attention shall be paid to this point when 

determining the locations where horizontal drilling shall be performed, and opinion about its 
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suitability shall be obtained from the relevant authority. If opinion about its suitability is obtained 

from the relevant authority, the route may also be crossed obliquely. 

All official correspondence to obtain the data needed within the scope of the work 

and any correspondence that may need to be made with other relevant institutions and 

organizations for the purpose of obtaining opinions, information, and documents during the 

contract period for the project work shall be carried out by the Engineer on the basis of the 

authorization certificate to be given by the Administration regarding the work to be performed 

under the contract. A copy or the progress of the correspondence shall be sent to the 

Administration for information. 

After the approval of the pre-application general layout plans the Engineer shall send 

the projects to the relevant institutions such as the General Directorate of Highways, Turkish 

State Railways, BOTAŞ, TEDAŞ, and TPAO, and shall obtain official letter about the 

information on the intersecting parts of the irrigation facility with the existing planned projects 

of the institutions and detailed information on how the crossings shall be made (horizontal 

directional drilling, open- cut culvert–bridge, etc.). If a route change arises as a result of 

application works, opinions shall be obtained again for the new situation. After the prepared 

hydraulic structure projects based on the application are approved by the Administration, the 

parts of projects concerning the relevant institutions shall be sent in writing by the Engineer to 

the relevant institutions for information, in line with the permission of the Administration. 

The Administration shall endeavor not to use the horizontal directional drilling 

method for crossings, except in mandatory cases, because crossings constructed using the 

horizontal directional drilling method are generally more expensive than other alternative 

crossings. If deemed necessary, at the network scale, by altering the route, project studies 

shall be carried out to minimize the number of crossings by ensuring that closely located 

pipeline crossings are combined into a single common crossing, while also maintaining the 

continuity of these lines at the exit. However, which of these solution proposals is functional 

and economical shall be determined based on cost comparison calculations, and the design 

shall be carried out accordingly. 

4.3.2 Static and Stability Calculations 

The project of the Casing Pipe used in horizontal directional drilling applications, 

which shall resist external loads such as soil and traffic loads and jacking loads and the project 

of the Inner Pipe, which shall resist hydrostatic pressure, shall be designed by considering all 

loads. 

The Engineer shall calculate the static and stability calculations of both the Casing 

Pipe and the Inner Pipe by evaluating all loads acting on the pipes and shall submit them to 
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the Administration together with the manufacturing details such as pipe type, class, strength, 

wall thickness, and similar. 

Thrust block to be used for jacking the pipe into the soil shall be designed by 

considering jacking loads, soil loads, and similar loadings. 

4.3.3 Mechanical Equipment 

The mechanical equipment to be used for jacking shall be determined by considering 

soil parameters and pipeline length. 

4.3.4 Preparation of the Horizontal Directional Drilling Construction Project 

The geological study of the location deemed suitable for horizontal directional drilling 

shall be carried out as specified in the Standard Type Projects of Hydraulic Structures on Piped 

Networks Handbook, and the soil type shall be determined. Projects for thrust blocks shall be 

prepared by evaluating the jacking forces to occur on the pipe. When preparing horizontal 

directional drilling construction projects, the Engineer shall consider the calculation guidelines 

and sample projects provided for horizontal drilling crossings in the Standard Type Projects of 

Hydraulic Structures on Piped Networks Handbook and, accordingly, shall submit construction 

projects together with projects showing the excavation plan, construction and post-construction 

details, pipe types, pipe connections, pressure classes, wall thicknesses, and all details of 

other structures, if any, that affect the structure and all prepared projects submitted to the 

Administration for approval shall be in a format suitable for implementation, legible, and at a 

scale at which every detail can be understood. 

During preliminary excavation for casing pipe jacking or during construction, to 

reduce the risk of future soil settlement, excavation with a diameter larger than the external 

diameter of the casing pipe shall not be performed. Between the intersection of the highway 

slope with the natural ground and the start/end of the horizontal directional drilling, necessary 

measures shall be taken to prevent slope failure, and the jacking operation shall be 

commenced after taking the necessary measures. 

4.4 Stream Crossings 

The term “stream crossing” generally includes unlined beds such as any type of 

watercourse, wet or dry creek, and drainage channel. 

4.4.1 Planning 

Whether ups and downs in the pipeline constitute a flowing stream or a river crossing 

shall be decided at the application stage with the approval of the Engineer and the 

Administration and shall be indicated on the plan-profile. Drainage channels shall be identified 

on the plan-profile sheets. The sections for which hydraulic structure projects shall be prepared 

are the flowing stream, river, and drainage channel crossings marked on the plan-profile 



36 

 
 

sheets. 
 
4.4.2 Stability Calculations 

The Engineer shall perform the stability calculations of the pipe by considering pipe 

type, soil load, traffic load, water load, buoyancy of the water, and similar loads, in accordance 

with the criterion projects in the Standard Type Projects of Hydraulic Structures on Piped 

Networks Handbook and current specifications. 

Within the scope of a stream crossing, deflection control shall be performed at the 

point where the backfill above the pipe is highest, and buoyancy control shall be performed at 

the point where it is lowest. Project parameters (pipe elevations, pipe wall thicknesses, etc.) 

shall be determined so that both controls are satisfied together. Where both controls cannot 

be satisfied simultaneously, necessary measures shall be taken. 

If deemed necessary by the Administration, measures such as changing the pipe 

type beneath the stream crossing or placing it within encasement concrete may be applied. 

4.4.3 Preparation of the Stream Crossing Construction Project 

Within the scope of the hydraulic structure construction projects for the stream 

crossing whose location has been identified in the plan and profile, the Engineer shall prepare 

detailed drawings with identical scales in plan and profile, showing vertical and horizontal 

elbows on the pipe, discharge valves, and air valves, and, if any, other structures, and shall 

take cross-sections where necessary. Deformation checks and buoyancy checks for the pipe 

shall be performed; if necessary, measures shall be taken to prevent pipe deformation and 

buoyancy. If deemed necessary by the Administration, lining details to prevent material loss 

on the stream shall be designed. The discharge valve structure shall be located above the 

stream or drainage channel bed elevation, considering operating conditions, and shall be 

designed at the lowest elevation of the pipeline. For stream and drainage channel crossings, 

if the main pipeline is GRP or steel, the crossing section shall be designed as steel; if it is 

PE100, the crossing section shall be designed as PE100, and the pipe connection details at 

the entrances and exits shall be detailed according to the pipe types. Corrosion protection shall 

be provided on steel pipes in the crossing section, and, if deemed appropriate by the 

Administration, cathodic protection shall be applied. 

In river crossings, if the flow conditions pose a risk, a cofferdam may be required for 

life and property safety. Taking into account the season of construction and the characteristics 

of the river, the necessity of constructing a cofferdam shall be decided by the Administration. 

When preparing the cofferdam project, water surface profiles shall be calculated, the cofferdam 

crest elevation shall be determined, and the appropriate cofferdam length and layout shall be 

decided. Limits shall be defined for Stage 1 and Stage 2 construction of the cofferdam, and a 

cofferdam project shall be prepared for both parts. The rainfall return period to be used in sizing 
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the cofferdam shall be determined together with the Administration by considering the 

construction season and settlement conditions. Sample cofferdam projects are provided in the 

Standard Type Projects of Hydraulic Structures on Piped Networks Handbook. 

4.5    Pressure Reduction Station Structures 

Pressure reduction stations are designed within the irrigation pipeline network to 

avoid uneconomical high-pressure classes for irrigation pipes and mechanical equipment and 

to design a less-risk pipeline. 

4.5.1 Planning 

The location, type, and upstream and downstream static and piezometric elevations 

of the pressure reduction station shall be determined during the preparation of the plan-profile 

project. 

Pressure reduction stations are generally classified into two types. The first is the 

pressure dissipation type pressure reduction station where the flow is released to atmosphere 

at the valve outlet. The second type consists of pressure reduction station structures where 

the upstream water pressure is reduced only by valves, thereby stabilizing the downstream 

water pressure. In this specification, pressure reducing valves without a dissipation structure 

at the outlet are designated “PRV” and pressure reducing valves with a pressure dissipation 

structure at the outlet are designated “Pressure Dissipation.” The Administration shall 

determine, during the plan-profile projects, which type of pressure reduction valve structure 

shall be used by evaluating the downstream irrigation elevations, the required pressure 

reduction ratio, the characteristics of the downstream pipelines, and conducting the necessary 

economic comparisons. 

The Engineer and the Administration shall select the location of the pressure 

reduction station by assessing the economic comparisons of the pipeline, the suitability of the 

area for operation, emergency discharge requirements, ground and site conditions, and other 

relevant considerations. 

In both types of pressure reduction stations, in case of emergency, half of the 

pipeline discharge must be safely released. For this reason, when determining the location of 

the pressure reduction valve chamber, the discharge conditions must also be taken into 

account. 

When designing pressure dissipation type pressure reduction stations, the 

downstream static water elevation and piezometric elevation, and the regulation elevation and 

flood elevation of the dissipation basin/ chamber shall be taken into account. In pressure 

reduction stations where the upstream pressure is reduced by valves only (PRV), the 

downstream static and piezometric elevations shall be determined considering the valve 

reduction ratios. 
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4.5.2 General Mechanical Equipment 

All equipment within the pressure reduction valve structure shall comply with the 

relevant current technical specifications. 

If the pipeline discharge is 500 l/s or smaller, the pressure reduction station structure 

shall be established on a single line. However, if the pipeline discharge is greater than 500 l/s, 

the main line shall be divided into a suitable number of branches. The maximum control valve 

diameter to be used shall be 900 mm. For pipelines with large discharges, if a diameter larger 

than 900 mm is technically and economically required, the selection of the diameter shall be 

determined in consultation with the Administration. 
 

In facilities requiring a high-pressure reduction ratio, control valves with a high 

reduction ratio shall be preferred. The reduction of pressure by serially connecting control 

valves with low reduction ratios shall not be preferred. When a high reduction ratio is required, 

the types of control valves to be used shall be determined in coordination with the 

Administration. 

A strainer shall be installed on each branch. If the strainer diameter is 400 mm or 

larger, a “Basket Type” strainer shall be used; if smaller than 400 mm, a “Y-Type” strainer shall 

be used. 

If the pressure reduction station structure is divided into two or more branches, air 

valves shall be installed at the branch inlet and/or outlet, taking into account the slope direction 

of the pipeline. An air valve shall be placed at the downstream of structure on a descending 

pipeline, at the upstream of structure on an ascending pipeline, and on both sides of the summit 

point. The air valve diameter at the branch inlet or outlet shall be selected in accordance with 

the diameter of the smallest branch. 

There shall be three manometers on each branch. One shall be placed upstream of 

the line shut-off valve, another downstream of the strainer, and the last one downstream of the 

control valve. 

If branches are used, the details of the branch fitting shall be specially designed and 

submitted to the Administration for approval together with the calculation report. The shape of 

the branch fitting to be used shall be as provided in the Standard Type Projects of Hydraulic 

Structures on Piped Networks Handbook. 

Operating and maintenance instructions, warning signs, and the valve pressure reduction 

ratios shall be posted inside the structure on the wall within a frame. 

4.5.2.1 PRV Type Pressure Reduction Mechanical Equipment 

The control valve shall maintain the outlet pressure constant at the set value, 

unaffected by variations in inlet discharge and pressure. Control valve details shall be specially 
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designed, and cavitation and hydraulic calculations shall be submitted to the Administration for 

approval. 

At the inlet and outlet of the pressure reduction station structure, line shut-off 

(isolation) valves shall be installed as indicated in the criterion drawings in the Standard Type 

Projects of Hydraulic Structures on Piped Networks Handbook. Line shut-off valves shall be 

installed together with dismantling joints. If the line shut-off valve diameter is 400 mm or larger, 

a butterfly valve shall be used; if smaller than 400 mm, a gate valve shall be used. 

If the main pipeline diameter is 300 mm or larger, a bypass line shall be used. A 

bypass line shall not be used with diameters smaller than 300 mm. 

The bypass valve diameter shall be at least 100 mm. In a single-line Pressure 

Reduction Station, the bypass valve discharge shall be 20% of the main line discharge. In 

pressure reduction station structures divided into multiple branches, the bypass valve diameter 

shall be selected based on the discharge of each branch. If the branch discharge is greater 

than 500 l/s, the bypass valve capacity shall be 10% of the branch capacity. If the branch 

discharge is smaller than 500 l/s, the bypass valve capacity shall be 20% of the branch 

capacity. However, the total bypass valve discharge shall not exceed 30% of the discharge 

through a single valve. If such a situation arises, the number of bypass valves shall be reduced 

to meet the requirement. 

A relief valve shall be installed on the line in accordance with the shapes and rules 

provided in the criterion drawings. The relief valve diameter shall be selected to provide an 

outlet velocity of 7,0–10,0 m/s. 

Air valves shall be installed both upstream and downstream of the control valve. 

In PRV type pressure reduction station structures, if the transverse structural span 

of the pipeline is smaller than 10 m, parallel monorails and electric hoists shall be installed for 

the operation and disassembly of the valves. The dimensions of the monorail and anchorage 

details shall be determined based on the structure dimensions and valve weights and indicated 

on the project drawings. The deflection ratio of the monorails shall not exceed L/1000 under 

load, in accordance with the DSİ General Technical Specification for Crane Works. If the 

transverse structural span of the pipeline is greater than 10 m, a crane beam and an electric 

hoist shall be used. If an electric hoist is used, the conditions of power supply shall be 

determined in consultation with the Administration. 

4.5.2.2 Pressure Dissipation Type Pressure Reduction Mechanical Equipment 

The control valve type shall be “axial piston” with a proportional type electric 

actuator. Control valve details shall be specially designed and submitted to the Administration 

together with the calculation report. 

A water hammer calculation shall be performed upstream of the axial piston control 
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valve. The opening and closing times of the valve shall be determined in such a way that the 

pipelines are not damaged. If the basin dimensions become uneconomical due to the opening 

and closing times, the necessary mechanical measures (air valve, relief valve) shall be taken 

to protect the upstream pipeline against water hammer. 

A line shut-off (isolation) valve shall be located at the inlet of the pressure reduction 

station. Line shut-off valves shall be installed together with dismantling joints. If the line shut-

off valve diameter is 400 mm or larger, a butterfly valve shall be used; if smaller than 400 mm, 

a gate valve shall be used. 
 

The maximum water pressure at the outlet of the pressure reduction valve (or at the 

orifice outlet if orifice present) shall be 10 mwc. 

No bypass valve shall be used alongside the axial piston control valve. 

An air valve shall be located upstream of the line shut-off valve. 

In pressure dissipation type pressure reduction station structures divided into 

multiple branches, in case one of the pressure reduction valves fails, a blind flange of 

appropriate diameter of valve shall be kept in the valve chamber to prevent water inflow from 

the dissipation basin to the valve chamber when the faulty valve is removed, allowing the other 

valves to continue operating. 

The dissipation basin shall be constructed as an open basin. The pipe inlet mouths 

at the outlet of the basin shall be covered with gratings spaced 10 cm vertically and 30 cm 

horizontally. 

For the operation of the axial piston control valve and the electric hoist, if a power 

line is available nearby, electricity shall be supplied from the grid in consultation with the 

Administration; otherwise, solar energy panels shall be installed as appropriate. Solar panels 

may be placed above the dissipation basin, on the roof of the valve chamber, or beside the 

valve chamber. Electrical projects shall be prepared as part of the construction projects in an 

applicable format and submitted to the Administration for approval. 

For the operation and discharge of valves, if the pressure reduction station structure 

is divided into multiple branches, a crane beam and electric hoist shall be installed; if it is a 

single-line, a monorail and electric hoist shall be installed. The equipment used shall comply 

with the DSİ General Technical Specification for Crane Works. 

4.5.3 Dimensioning of the Structure 

Pressure reduction valve chambers shall be designed with sufficient dimensions to 

ensure operational and maintenance requirements, and the service area necessary for 

maintenance and repair of the facility shall be provided. In dimensioning the valve chamber, 

the criteria provided in the Standard Type Projects of Hydraulic Structures on Piped Networks 
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Handbook shall be taken into account. 

In the pressure reduction valve criterion projects provided in the Pipeline Network 

Hydraulic Structures Standard Type Projects Handbook, pressure reduction examples of 1×D, 

2×D, and 4×D have been studied. If the pressure reduction facility must be divided into a 

different number of branches than those given in the criterion projects, the design shall be 

carried out appropriately with reference to the prepared criterion projects and example 

projects. 

Where feasible, a bottom drainage shall be provided in the pressure reduction valve 

chamber, and the downstream condition of the bottom drainage shall be ensured. The drainage 

sump inside the valve chamber shall be covered with a grating. 
 

In pressure reduction facilities without a dissipation basin at the outlet, the overflow 

discharge pipe separated from the impact basin at the relief valve outlet shall be sized to 

convey half of the main pipeline discharge and to operate as a pressurized flow (full pipe). The 

inlet diameter of the pipe shall be determined by performing a free-flow check at the pipe 

entrance. 

In pressure reduction facilities with a dissipation basin at the outlet, the emergency 

spillway to be activated in case of failure and the subsequent overflow discharge pipe in the 

dissipation basin shall be sized to discharge half of the main pipeline discharge and to operate 

as a pressurized flow (full pipe). 

The overflow discharge pipe and the valve chamber bottom drainage pipe may be 

designed within the same trench. The downstream condition suitable for both the overflow 

discharge pipe and the valve chamber bottom drainage shall be investigated, and the 

discharge lines shall be designed. Measures shall be taken at the final connection point of the 

overflow discharge pipe if necessary (impact basin, rock riprap, etc.). 

In pressure reduction valve chambers, a PVC waterstop seal conforming to current 

standards shall be placed at every cold joint formed below ground. If the groundwater level is 

below the underside elevation of the structure, a three-coat bitumen coat shall be applied to 

the faces of the structure in contact with the ground. In cases where the groundwater level is 

high, Waterproofing conforming to the detail given in the Standard Type Projects of Hydraulic 

Structures on Piped Networks Handbook may be applied with the approval of the 

Administration. In addition, PVC waterstop seals conforming to current standards shall be 

installed at all cold joints in the dissipation basin. 

To provide ventilation within the structure, windows of appropriate size shall be 

designed as shown in the Standard Type Projects of Hydraulic Structures on Piped Networks 

Handbook. 
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In dissipation basin type structures, the level sensor well to be constructed within 

the basin shall be positioned so as not to be affected by possible turbulence within the basin, 

and level measurement shall be performed using ultrasonic level measurement devices. 

The distance between the top elevation of the downstream pipeline connected to 

the dissipation basin and the minimum intake elevation shall be at least 1,5d if the pipeline 

diameter is 800 mm or smaller, and at least one pipe diameter if larger than 800 mm. 

The wall crest elevation of the dissipation basin shall be at least 2,5 m above the 

ground surface. A guardrail shall be constructed around the basin, and necessary warning 

signs shall be posted on the wall in a manner visible to all. 
 

In the dissipation basin, ladders and basin operation platforms shall be placed 

appropriately by considering the layout principles in the criterion projects in the Standard Type 

Projects of Hydraulic Structures on Piped Networks Handbook together with the pipeline 

location, basin width, site conditions, service road, and other operational conditions. Ladders 

with a height greater than 3,50 m shall be manufactured with a safety cage. 

In determining the capacity of the dissipation basin, the entire main line discharge 

shall be taken into account. Volume required for one valve connected in parallel shall be: 

t*Q*p 

V =  2 * n* 100 
 Where: 

V : Required basin volume for each valve connected in parallel (m³) 

t : Time for a valve to become fully open or fully closed 

(to be obtained from the manufacturer) (seconds) 

Q : Main pipeline discharge (m³/s) 

p : Valve opening ratio that passes a discharge of Q/n 

(for example, if the valve opening ratio is given as 35%, take p = 35) 

n : Number of valves connected in parallel in the pressure reduction station  

  structure 

4.5.4 Stability Calculations 

For each pressure reduction facility to be designed on GRP pipelines, sliding stability 

verifications shall be performed against the unbalanced hydrostatic pressure occurring under 

maintenance conditions (when the line shut-off valves are closed). If deemed necessary as a 

result of the stability verifications, measures against sliding shall be taken. 

For pressure reduction facilities to be constructed on PE100 and steel pipelines, 

sliding stability verifications shall be performed against the unbalanced hydrostatic pressure 
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occurring under maintenance conditions (when the line shut-off valves are closed). In the 

stability verifications for the line shut-off valve protection structure on PE100 and steel 

pipelines, it shall firstly be checked whether the forces arising from soil–pipe friction are 

sufficient to resist the hydrostatic forces - that is, whether the continuous pipe length are 

sufficient to resist the hydrostatic forces. If the continuous pipe length is not sufficient to resist 

the subject forces, necessary measures shall be taken as in GRP pipelines. 

4.5.5 Static – Reinforced Concrete Calculations and Designs 

The static and reinforced concrete calculations of the valve chambers of pressure 

reduction facilities, the basin at the relief valve outlet and the impact basin in PRV type facilities, 

and the dissipation basin and the impact basin in pressure dissipation type facilities shall be 

carried out in accordance with TS500 and current earthquake codes, and reinforced concrete 

projects shall be prepared for the structures. 

The Engineer shall obtain the topographic plan of the region selected for the 

pressure reduction facility. After completing the topographic plan works, the Engineer shall 

perform the necessary geologic studies at the foundation soil, select the appropriate foundation 

type and structure type, and perform the static and reinforced concrete calculations of the valve 

chamber, the basin at the relief valve outlet and the impact basin for PRV type facilities, and 

the dissipation basin and the impact basin for pressure dissipation type facilities in accordance 

with TS500 and earthquake codes. Based on these calculations, the Engineer shall prepare 

formwork and reinforced concrete drawings with all details and submit them to the 

Administration for approval. 

If the transverse opening of the pressure reduction facility perpendicular to the 

pipeline exceeds 10 m, a steel roof shall be constructed over the structure. Detailed application 

drawings of the steel roof and its static and mechanical calculations shall be prepared in 

accordance with the relevant specifications and submitted to the Administration for approval. 

4.5.6 Preparation of the Pressure Reduction Structures Construction Project 

Pressure dissipation type and PRV type pressure reduction facility projects shall be 

specially detailed, taking into account the sample criterion projects provided in the Standard 

Type Projects of Hydraulic Structures on Piped Networks Handbook, the general criteria 

guideline to be used during project preparation, and the different conditions that may arise for 

the relevant project. 

Within the scope of the construction projects, the excavation plan of the structures, 

the general layout plan, longitudinal sections of the discharge channels, and all details related 

to the structure shall be submitted to the Administration for approval. 

All prepared projects shall be submitted to the Administration for approval in a format suitable 

for implementation, legible, and at a scale at which every detail can be understood. 
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4.6    Filter Structures 

In pressurized irrigation networks, due to the sensitivity and cost of the operational 

apparatuses on the conveyance and distribution lines, filtering the irrigation water at filter 

stations and supplying clean water to the irrigation network is important, as it affects both the 

service life of the system and cost elements. For this reason, filter structures are designed at 

the beginnings of pressurized pipeline networks. 
 
4.6. 1    Planning 

The filter type to be used at the beginning of the network shall be decided during 

preparation of the plan-profile projects; hydraulic losses shall be calculated in accordance with 

the selected filter type in the plan-profile projects, and the pipeline piezometric elevation shall 

be determined. 

The filtration type and filter rating required to remove solids from irrigation water 

taken from open channels, river and stream beds before entering the closed system vary 

depending on the sediment condition of the source water, particle size, the pressure of the 

irrigation system, and the irrigation method. In line with the criteria currently used, two types of 

filters are employed in projects: “Drum Filters,” which are open to the atmosphere and 

“Unpressurized Filters,” filter the water by passing it through a screen stretched over a drum, 

and “Pressurized Filters” which are used at higher pressures and where the water is taken into 

closed vessels and filtered directly into the closed irrigation system. 

4.6.2 Mechanical Equipment 

The filtration grade of the filter to be used in pressurized pipeline networks shall be 

decided together with the Administration, taking into account the characteristics of the network 

and foreign matter in the upstream water. 

For low-pressure intake structures supplied from the main canal, drum filters shall 

be preferred; for high-pressure intake structures, pressurized filters shall be preferred. 

Drum filter dimensions shall be determined by considering the maximum flow and 

static water levels of the main canal and the discharge of the pipeline branching from the main 

canal. 

The Engineer preparing the filter project shall obtain opinions from more than one 

filter manufacturer regarding filter losses, filter capacity, and the filtration choice, submit these 

opinions to the Administration for approval, and develop structural designs in accordance with 

the filter dimensions specified in the manufacturers’ catalogs. 

A bypass channel or line that would allow water to be delivered to the network 

without filtration shall not be constructed. 

Filtration shall be performed on at least the 70% of the drum surface. The 70% fill 
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ratio shall be determined with respect to the maximum water level (Q0; static water level). 
 
4.6.3 Stability, Static, Reinforced Concrete Calculations and Projects 

After determining the structure dimensions based on the number and sizes of the 

filter units, a suitable wall type (gravity wall, reinforced concrete shear wall, etc.) shall be 

selected; the necessary stability, static, and reinforced concrete calculations shall be carried 

out in accordance with TS500 and other current earthquake codes; and the projects shall be 

prepared with all details suitable for implementation and submitted to the Administration for 

approval. 

4.6.4 Preparation of Filter Structure Construction Projects 

In accordance with the pressure class, the filter type shall be selected by the 

manufacturer; the filter mesh openings (… microns) shall be determined by the Administration, 

taking into account the characteristics of the water and the network. The number of filters to 

be used shall be determined considering the discharge and the mechanical properties and 

capacities of the filters to be employed. 

In the filter criterion projects provided in the Standard Type Projects of Hydraulic 

Structures on Piped Networks Handbook, examples with single, triple, and quintuple filters 

have been studied. For filter structures, an appropriate project shall be specially detailed by 

considering the example criterion projects provided in the Standard Type Projects of Hydraulic 

Structures on Piped Networks Handbook and other conditions that may arise for the relevant 

project. The Engineer may make changes to the structural design in mandatory cases 

depending on the conditions of the region where the project shall be prepared and the filter to 

be used. 

Subject to the approval of the Administration, vehicle entrance–exit ramps for 

cleaning purposes may be constructed to the upstream basin of multi-drum filter structures. 

Within the scope of the construction projects, the excavation plan of the structures 

and the general layout plan shall be submitted to the Administration for approval. 

All prepared projects shall be submitted to the Administration for approval in a format 

suitable for implementation, legible, and at a scale at which every detail can be understood. 
 


