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PART I/1 :   
ARHITECTURE AND CONSTRUCTION         

ARCHITECTURE

CONTENT:

1.1. Technical description

1.1.1. Location
1.1.2. Architect – urbanistic solution

1.1.3. Construction and materialization 

1.2. Balance of surfaces

1.1 :
Technical description


1.1.1. Location

Courthouse is located at the corner of the Zrinskofrankopanska and Juraj Dalmatinac streets. On one side, the building of the Municipal Court Ljubuski there is a parking for the court police and on Zrinskofrankopanska street 1 parking space for visitors.

1.1.2. The architectural and urban planning solution

The building of the Municipal Court in Ljubuški was built in 1963. Size of building is 26,10x12,96 m, with basement, ground and 2 floors. The building has a TOTAL AREA approx. 1130m2 gross floor area.

GROUND FLOOR is raised above the ground for approximately 45cm.

Planed addition and renovation provides for change of use of existing rooms on the ground floor, first and second floors and basement space, all according to project goals.

The floor plan of the building remains the same, while the usable area of the building increases in height, by adding third floor.

The entrance to the Court house is through an access ramp with low slope that leads to the entrance hall, which is connected to a main hallway and stairs.

 

BASEMENT

Existing Basement is located under the part of the ground floor and it can be accessed via main staircase.

The project provides for finishing works of wall (painting and painting), while all rooms remain.

GROUND FLOOR

The existing flat roof over the entrance is to be repaired and extended 80 cm above the entrance to increase covered area. Drainage is resolved with external drain.

Existing layout is retained, provided that the works to build a new toilet space  in detention room as well as a new toilet for the disabled in the existing washrooms at the entrance. Existing restrooms are remodeled in accordance with the newly designed layout.

In the entrance removal of existing walls, doors and windows is planed. With a plan to install new space for ENTRY Control room and court police with video surveillance.

Communication space in this way adapts to new solution of vertical communication, with the addition of an elevator  accros of the existing grand staircase.

In order to improve entry space, front wall is shifted out according to the drawings.

1ST FLOOR

Existing layout is retained, except the room of an associate in which places new IT ROOM is planed.

Restroom is retained in existing location.

2ND FLOOR

Existing layout is partially retained, except library that is to be relocated to 3rd Floor.

Restroom is to be remodeled, with the removal of existing pantry which is also transferred to the 3rd floor.

3RD FLOOR

Layout of the third floor consists of the placement of archive in main space due to the application of existing technology Municipal Court.

In addition to the archives, there are new pantry, restrooms and several offices for court employees, new library, which is moved from second floor.

Added floor does not exceed the existing external dimensions of the building.

Addition of the third floor includes all the necessary prep work of removing of the existing roof and all construction and repair.
1.1.3. Design and materials/construction and materialization
All changes, including upgrades, planned to carry out in order to follow the existing structural system, as well as existing materials.

The newly designed structure is made of reinforced concrete with horizontal and vertical elements, according to the structural calculation.

New roof is flat throughout the building with all the necessary layers and thermal insulation system, 20 cm thick.

The walls are different types: masonry or gyp. board.

Floor finishes in the building is retained and repaired as needed, Added third floor finish is tile in archives, restrooms and hallway area.

Offices and library will receive new wood flooring.
The project includes all necessary interior and exterior work.

Paint includes surface preparation for all walls and ceilings , with application of impregnation. Apply new paint (White) in  2 layers with protection.

The facade walls are made of masonry blocks with thermal Styrofoam insulation 8 cm thick.

1.1.4. MEP 

The attached construction documentation includes all phases of installation, all according to main project documents.
1.2 :
AREA
EXISTING CONDITIONS
BASEMENT
	 

	STAIRS

                                                                                                                               6,78 m²

	HALLWAY




                                                                          5,23 m²

	ARCHIVE 


                                                                                                  16,36 m²
ARCHIVE                                                                                                                                        25,77 m² 

	


TOTAL AREA BASEMENT
                                                                                                  54,14 m²
GROUND FLOOR
	ENTRY
                                                                                                                                         10,00 m²

	ENTRY CONTROL

                                                                                                 11,23 m²

	HALL

                                                                                                                            23,29 m²

	HALLWAY


                                                                                                 50,07 m²

	OFFICE

                                                                                                                            13,93 m²

	ARCHIVE


                                                                                                 45,18 m²

	EXPERT’S OFFICE


                                                                                    13,92 m²

	RESTROOMS


                                                                                                 15,14 m²

	LR OFFICE


                                                                                                 44,52 m²

	HEAD OF LR OFFICE

                                                                                                 14,78 m²

	COURT POLICE
                                                                                                                            19,52 m²

	DETENTION ROOM

                                                                                                   8,20 m²

	


TOTAL AREA


                                                                                               269,98 m²
1ST FLOOR
	HALL

                                                                                                                           18,18 m²

	HALLWAY


                                                                                                 50,37 m²

	COURT ROOM
                                                                                                                            30,48 m²

	COURT ROOM

                                                                                                               30,75 m²

	EXECUTIVE DEPARTMENT

                                                                                    14,40 m²

	RESTROOMS    

                                                                                                              15,18 m²

	EXPERT’S OFFICE


                                                                                    14,66 m²

	IKT OFFICER
    
                                                                                                              15,54 m²

	COURT ROOM  
                                                                                                                            30,45 m²

	DOCUMENT ROOM 1
                                                                                                              30,29 m²

	DOCUMENT ROOM 2 
                                                                                                              22,45 m²


TOTAL AREA 1ST FLOOR
                                                                                              272,75 m²
2ND FLOOR
	HALL

                                                                                                                           18,18 m²

	HALLWAY


                                                                                                 41,00 m²

	COURT ROOM
                                                                                                                            30,30 m²

	LIBRARY                                                                                                                                       14,98 m²

	COURT ROOM

                                                                                                             30,27 m²

	RESTROOMS    

                                                                                                              15,18 m²

	OFFICE                                                                                                                                         9,12 m²


	COURT ROOM

                                                                                                              30,62 m²

	COURT PRESIDENT  

                                                                                                 30,12 m²

	SECRETARY


                                                                                                15,14 m²

	IT ROOM

                                                                                                             14,95 m²

	TYPEWRITER   

                                                                                                             22,45 m²

	PARALEGALS


TOTAL AREA 2ND FLOOR
                                                                                              272,31 m²
TOTAL AREA - BUILDING  EXISTING        
                                                                                869,18 m²
NEW /ADDITION AND RECONSTRUCTION
BASEMENT
	

	STAIRS

                                                                                                                            6,78 m²

	HALLWAY




                                                                       5,23 m²

	ARCHIVE 


                                                                                                16,36 m²
ARCHIVE 


                                                                                                25,77 m²

	


TOTAL AREA  BASEMENT
                                                                                                54,14  m2
GROUND FLOOR
	ENTRY
                                                                                                                                         18,51m²

	ENTRY CONTROL

                                                                                                 4,10 m²

	HALL
                                                                                                                                       26,50 m²
LIFT
                                                                                                                                         3,92 m²

	HALLWAY


                                                                                               50,07 m²

	OFFICE

                                                                                                                          13,93 m²

	ARCHIVE


                                                                                               45,18 m²

	ARCHIVE

                                                                                                             13,92 m²

	RESTROOMS


                                                                                                15,14 m²

	LR OFFICE


                                                                                                 44,72 m²

	HEAD OF LR OFFICE

                                                                                                14,78 m²

	COURT POLICE
                                                                                                                           14,80 m²

	DETENTION ROOM

                                                                                                  8,20 m²

WC                                                                                                                                                  4,50 m²

	


TOTAL AREA
GROUND FLOOR
                                                                                277,67 m²
1ST FLOOR
                                                                                       

	HALL

                                                                                                                          18,18 m²

	HALLWAY


                                                                                                50,37 m²

	COURT ROOM
                                                                                                                          30,48 m²

	COURT ROOM
                                                                                                                          30,75 m²

	EXECUTIVE DEPARTMENT

                                                                                  14,40 m²

	RESTROOMS    

                                                                                                             15,18 m²

	IT ROOM


                                                                                                14,66 m²

	IKT OFFICER

                                                                                                             15,54 m²

	COURT ROOM   

                                                                                                             30,45 m²

	DOCUMENT ROOM1
                                                                                                             30,29 m²

	DOCUMENT ROOM 2 
                                                                                                             22,45 m²


TOTAL AREA 1ST FLOOR
                                                                                              272,75 m²
2ND FLOOR
	HALL

                                                                                                                           18,18 m²

	HALLWAY


                                                                                                 50,37 m²

	COURT ROOM
                                                                                                                           30,30 m²

	EXPERT’S OFFICE
                                                                                                              14,98 m²

	COURT ROOM

                                                                                                             30,27 m²

	RESTROOMS    

                                                                                                              15,18 m²

	COURT ROOM

                                                                                                              30,62 m²

	COURT PRESIDENT  

                                                                                                 30,12 m²

	SECRETARY


                                                                                                 15,14 m²

	PARALEGAL       

                                                                                                              14,95 m²

	PARALEGAL   

                                                                                                              22,45 m²


TOTAL AREA 2ND FLOOR
                                                                                              272,56 m²
3RD FLOOR
	HALL

                                                                                                                           18,18 m²

	HALLWAY


                                                                                                 20,75 m²

	ARCHIVE

                                                                                                            130,16 m²

	PANTRY
                                                                                                                           22,27 m²

	RESTROOMS    

                                                                                                              15,18 m²

	OFFICE 1


                                                                                                 14,75 m²

	OFFICE 2


                                                                                                 15,11 m²

	EVIDENCE ROOM

                                                                                                 14,95 m²

	LIBRARY        

                                                                                                              22,45 m²

	STAIRS  


                                                                                                 12,55 m² 

	


TOTAL AREA 3RD FLOOR
                                                                                               286,35 m²
TOTAL AREA  -BUILDING

                                                                                 1163,47 m²
CONSTRUCTION         
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2. Technical Report

2.1. Project data

2.1.1. The content of the project

The main project includes technical report, plans position the structure, structural calculation, plans of reinforced concrete elements and specification with recapitulation of reinforcement.

2.1.2. General information about

Location: Ljubuski

investor:

Building type: Public building- Court House

Floors: Addition Basement/Ground floor/+2 to Basement/Ground floor/+ 3

2.1.3. Bases for design

As a basis for the design of the structure Architectural Construction Documents were used as well as Project description documents.

Architectural modeling project follows disposition of the base building, location, object use, and environmental and architectural value.

The materialization of the object is derived from the functional, design requirements, the proposed shape concept, as well as answers to the norms and regulations for physical protection, protection against natural disasters, and environmental protection.

2.2. Applied materials

For the construction of the facility applied the following materials:

Concrete: C 25/30 (30 MB)

Steel Reinforcement: B 500-B (RA 400/500, MA 500/600)

            Walls: MO 150, D25

Note: The reinforcement in reinforcement plans was marked by the old rules

(RA 400/500, MA 500/600)

2.3. The layout of the building

The existing facility consists of a basement, ground and two floors. Selected construction is a massive system. Load-bearing walls are masonry walls 38cm wide. Existing floor construction is ribbed AB structure total height of 40cm resting along the edges on the walls. The foundation of the building is continuous foundation. The main load-bearing vertical elements are masonry walls framed with Reinforced Concrete system of vertical and horizontal elements.

The subject of the project is to addition of one floor (third floor), which is done by eliminating the existing roof structure above the second floor and the whole building gets one more floor.

The main load-bearing vertical elements are massive walls which are framed with Reinforced Concrete system of vertical and horizontal elements. Corners are reinforced with ± 2RØ14 and stirrups URØ6 / 15.

Existing slab above the second floor, which was under roof floor on which roof was supported now becomes the third floor slab. Above the third floor is cast full of RC slab thickness of 16 cm, which is also the new roof panel. The new roof structure (existing roof structure was a gabled roof) is flat RC slab. At roof perimeter, there is new low wall (parapet) height 70cm and 20cm thick.

[image: image1]Figure 1. The floor plane of the third floor, addition

Addition of third floor continues on the walls of the second floor, and the position of vertical tie columns defines the existing vertical corners. The link between existing and newly designed vertical support provides anchoring points for reinforcement of vertical columns that are anchored at the top of the existing columns.
The roof structure is so9lid RC slab 16cm thick.

For vertical communication, there is new Concrete Staircase w/ thickness of 15 cm, which is placed around the elevator shaft, dimensions 182x205cm. Lift shaft structure is 10 cm thick, which rises to 120cm above the flat roof slab.

The transfer of weight to the ground is provided through the basic foundation (width of the foundation corresponds to the width of the walls of solid masonry to 38 cm which relies on the ground by foundation slab forming an inverted "T".

Reinforcement of structural elements is done according to the structural and it is given in detail and section of this project, "Chapter 5 project-" Plans reinforcement "or Chapter 6" specification and recapitulation of reinforcement ".

                    
[image: image2]
Figure 2. Cross-section through the structure

2.4. Load analysis, calculation model and structural analysis

2.4.1. Load analysis

Existing structure was made according to the normative loads in accordance with the relevant technical regulations. The Load calculation is analyzed following load cases:

─ Constant load and net weight construction,

─ Payload,

─ snow,

─ horizontal seismic forces in two directions.

Net weight CR elements and masonry derives from geometric data and gravity reinforced concrete of 25.0 kN / m3 and the weight of the wall building elements.

The walls are taken as conduit load with loads depending on their thickness and applied materials. Wall weight is determined based on the length, floor height and weight of the unit and the model is applied as a conduit evenly distributed load

. Workload of the flooring and the ceiling is added on all floor slabs as evenly distributed load 1.70 kN / m2.

The load on the flat roof slab was taken intensity of 3.70 kN / m2.

Useful load is applied to the roof slab level, stair runs and the stair landings, as the surface evenly load in accordance with the intended use of each space.

Snow load intensity of 0.75 kN / m2 acting as a surface load on the roof surface.

Seismic load is calculated to zone VII, Building Category II and Earth category II facility. Seismic analysis was conducted in accordance with the method of equivalent static loads, the calculation model with concentrated forces at the level of the ceiling. Seismic forces act sporadically and are determined for two directions: in longitudinal x-direction (Sx) and the transverse y-direction (Sy). Seismic analysis was carried out in accordance with the Regulations on technical standards for high buildings in seismic regions (Fig. Gazette no. 31/81, 49/82, 29/83, 21/88, 52/90). Seismic actions is transferred by the system of horizontal and vertical reinforced concrete beams that frame the masonry walls, creating a seismic-resistant construction that satisfies Regulation on technical standards for construction in seismic areas (Fig. Gazette no. 31/81, 49/82, 29/83, 21/88, 52/90).

2.4.2. Design models

Static and seismic analysis of structures has been based on defined parameters of the model in the software for structural analysis Tower 6

Foundations are modeled as flexibly supported on the ground with full length (in-conduit support).

Elements of masonry load-bearing walls are modeled with the real stiffness of the walls.

An analysis of the structure of the two models

1. Model building in its existing condition

2. Model building with additional floor

2.4.3. Analysis of the results of the structural analysis and calculation control

The analysis of the impact of the contact surface, it was concluded that the maximum stresses at the contact surface-ground for its current condition amounts 377.18 KN / m² (the combination of which they are constantly + useful + Snow + seismicity in the "y" direction). The analysis of the impact of the contact surface, it was concluded that the maximum stresses at the contact surface-ground for the new design of the facility amounts to 443.19 kN / m² (the combination of which they are constantly + useful + snow).

By comparing existing forces in the soil and the forces in the soil at the newly condition, we obtain that increase force in the ground due to upgrade one floor 66.01 KN / m² or percentage 15.12%. Given the fact that the construction of the existing building long enough it can be assumed that the characteristics of the soil improved due to the consolidation of the soil, which is made in the exploitation period of the object, but it is noted that the increase of weight to the ground as a result of upgrading the facility to 15.12% do not affect the stability and support capacity of the ground below it.

Maximum movement to the top of the building due to seismic effect is 0.09mm in the "x-direction" (longitudinal direction of the construction) or 0:26 mm in "y-direction") (transverse direction structure) which is less than the allowed movement of the top of the building which, according to the "Regulations on seismic design of buildings "is H / 600 or 15350/600 = 25.58 mm.

3. Technical requirements for the works (technical specifications) for the earth and reinforced concrete works

3.1. Concrete works

All necessary works related to concrete and reinforced concrete must be conducted in accordance with the GN400.

The formwork must be stable, well-supported and rigid struts in size according to the structural scaffolding and formwork. It must be so designed that it can be removed without damage to the concrete structure.

The inner surface of the formwork must have the correct form of concrete structures according to plan formwork and concreted surfaces in them must be the removal of the formwork to be completely straight and undamaged, with sharp edges.

When it comes to in-conduit elements whose ranges exceed 6 m clear aperture should surpass the raft in the middle of the range of L / 1000, and at the plate of slab structure whose lower range of more than 4 meters this overshoot should be Lmax / 500

Formwork reinforced concrete structures in case it is not expressly mentioned to be used metal plating, it is not allowed the use thin planks of 24 mm.

The inside of the formwork must be clean and coated with a protective agent. The coating must not be harmful to concrete, must not affect the color change of the surface of architectural concrete and the bond between concrete and reinforcement.

Before pouring of concrete inspect the scaffolding and formwork support in terms of shape and stability, and control during concrete installation.

Under the transportation of concrete in terms of the technical conditions means the transport of concrete from the concrete mixing plant to the place of unloading at the place of installation. Transportation of concrete from concrete factories to the building must be carried out as quickly as possible, the approved manner that prevents segregation, loss of ingredients, improper temperature rise of concrete mix and conduit loss.

Transportation to the place of installation must be done in a manner that will preclude segregation and loss ingredients of concrete. Falling of concrete embedding is not allowed.

All means of transport concrete must be held in satisfactory conditions. It must not be allowed to lag hardened concrete.

The beginning and end of the concrete setting in working concrete layer has to be done in the following time intervals from the time of discharge of concrete mix from mixers:

Temperature Max. interval from mixing to Max. interval from mixing to

mixture in ° C beginning of the concrete setting completion of the concrete setting

5-10 1 hr 30 min. 3 h

10-15 1 h 15 min. 2 h 30 min.

45 15-20 min. 2 h 15 min.

For the temperature of concrete mix from 20-30 ° C intervals will be prescribed by Supervisor. The intervals can be extended during the transport of concrete factories to the building if during transport is done slowly remixing of concrete mix, with the extension of the time interval can not be greater than 60 minutes.

For high and low air temperatures (above + 30 ° C and below + 5 ° C), concrete mix must be adequately protected during transport.

The Contractor must provide all the required characteristics of concrete that are fully or partially transported by pumping, as evidenced by control testing.

Mixers driving dry mix, to add conduit to be supplied conduit meters.

Concrete pouring should not begin until the supervisory authority does not review the steel reinforcement and approved in writing.

Concrete is poured according to the structural project for concrete. Before pouring of concrete it interruptions should be determined and be approved by the authorized designer and construction supervisory authority. Area that is to be worked on must be carefully cleaned, smoothed and well moistened.

Temperature of fresh concrete at the stage of pouring must be between +5 0C and +30 0C. If the average air temperature is lower than +5 0C or higher than +30 0C it is necessary to take special measures for normal hardening concrete was intended to '' Regulation on technical standards for concrete and reinforced concrete ''.

Concrete that is poured into the structure must be of such a consistency that it can be well fitted provided any mechanical means. Concrete consistency is measured according to current standards (ISO 4109: 1997, JUS U.M8.052: 1996, ISO 4110: 1997, ISO 4111: 1997). Fresh concrete must not be subsequently added to conduit.

Placing concrete should be mandatory performed by machines. Hand-mixing and placing concrete may be allowed only in exceptional cases, when it comes to small amounts less stressed structural elements, or with the express permission of the Supervisor.

Manual installation of concrete carried out with good compacting and nocking on the hull, and the use of vibration machine. Where the depth of pouring, concrete is greater than 1 m, lowering concrete by mandatory funnel or other means for continuous concreting.

Concrete is installed in layers no more than 70 cm. The next layer should be installed in time which assures bound with the previous layer.

Concreting strictly take into account that reinforcement remain in the set position, and that is enveloped by concrete on all sides, as estimated by the project.

Constructive concrete structure should be protected from drying out too quickly, rapid exchange of heat between the concrete and air, precipitation and flowing conduit, high and low temperatures, vibration that can change the internal structure of concrete and adhesion of concrete and rebar.

Curing of concrete should last at least seven days, or not less than the time required to achieve concrete 60% of the anticipated hardness.

Removal of scaffolding and formwork removal is permitted under the regulations and requirements set out in notes to the plans, and with the approval of the Supervisor.

After stripping it is not allowed any repair to damaged parts of the construction without prior approval of the Supervisor. This is especially true for plastering segregated areas.

The concrete label is indicated in plans and must be achieved by a proper mixture of cement, conduit and aggregate adequate granulation, the quality of the ingredients, and proper fit. The concrete and the quality of the material used will be determined by examining standardized test stake, for which the contractor is bound to the presence of a supervisor, prepared every 50 m3, or for each day during the concrete fabrication.

 Results of testing the strength of concrete shall be assessed according to JUS U.M1.051.

 Aggregate:

For concrete mixture use ingredients that meet the quality requirements according to Serbian standards. Aggregate must not contain dirt or organic ingredients, or other harmful admixtures for concrete and rebar. If muddy ingredients exceed the prescribed limit of 2% weight aggregates are to be cleaned. Natural mixture of gravel can be used only for unreinforced concrete construction quality of concrete C 08/10 and C 12/15, and for all other structures must be used in aggregate fractions. Fractions are aggregates of 0-4 mm, 4-8 mm, 8-16 mm and 16-31.5 mm. If the fraction 0-4 mm in terms of homogeneity should be required not corresponding separation bar two fractions of 0-1 mm and 1-4 mm. For the preparation of natural concrete aggregate containing more than 1% of particles smaller than 0.02 mm. The Contractor shall submit for inspection approvals of quality aggregates not older than 6 months and to check the surface moisture of the aggregate.

Cement:

For making concrete use cement that meets the quality standards established under industry standards. The supervisor authority has the right to control the conditions in the factory storage of cement. In rooms where cement is stored should be visibly marked by cement type and dates of manufacture. At the construction site to keep it complex to an elect. closet base (above ground min. 20-30 cm). If the cement lay more than three months it is required to be tested before use. Structure must not contain two different types of cement.

The technical standards to be observed by the contractor in accordance with the current legislation:

Aggregate: Testing B.B2.009 (Natural aggregates and stone for the production of aggregates for concrete - Technical requirements); SRPS B.B2.010 (Separated aggregate (granulated) for concrete - Technical requirements); JUS U.M1.057 (Concrete - Grading of aggregate for concrete).

Conduit: Testing U.M1.058 (Concrete - Conduit for making concrete - Technical requirements and test methods).

Cement: EN 197-1: 2010 (Cement - Part 1: Composition, specifications and conformity criteria for common cements); EN 196-1: 2010 (Methods of testing cement - Part 1: Strength test).

Concrete admixtures: Testing U.M1.034 (Concrete - Concrete admixtures - Definitions and classification); JUS U.M1.035 (Concrete - Concrete admixtures - Quality requirements and testing); JUS U.M1.037 (Concrete - Concrete admixtures - Previous testing of concrete admixtures to certain aggregate and cement).

3.2. Steel reinforcement work

All necessary works related to the reinforcement work must be conducted in accordance with the GN400. The rebar must be cleaned of rust and layers of rough greasiness, properly bent, mounted and interconnected to detail of reinforcement schedules.

Reinforcement work must be completed in accordance with the design, structural calculation and the applicable regulations. The project requires the quality and type of rebar for the facility as a whole. The contractor is required to strictly obey these rules.

The quality of steel and its characteristics must meet all the conditions and requirements set forth the applicable standards (EN 10080). For the reinforcement work ribbed steel B 500-B will be used to.
The main reinforcement is linked to each stirrup or dividing iron binding wires D = 1.4 mm and the spacers. Setting up individual pieces of reinforcement must be done according to the details of reinforcement schedules. Set and associated fittings shall be required reviewed and accepted by the Supervisor which would be noted in the building Diary.

During the examination required to control and harmonize the size of the profile of rebar, number and spacing profile and the thickness of the protective layer and the structural height of the structural elements, with the details of reinforcement schedules. When placing concrete to take care not to disturb the position of the valve.

The reinforcement must be in accordance with the following standards:

EN 10021 (General requirements for the delivery of steel and steel products); EN 10027-1 (System for steels - Part 1: Designation, basic tags); EN 10027-2 (System for steels - Part 2: Numbering System); EN 10080-1, EN 10080-2 (Concrete steels -Technically conditions).

Reinforcement work must be done with a qualified workforce in conduit with the applicable regulations and technical requirements.

PART I/2 :   
POWER AND TELECOMMUNICATIONS         

CONTENTS

1.Set of technical regulations and rules used in the course of design and technical documentation preparation, and have  to be used during construction

2. Technical description of electrical installations - Power

3. Technical description of electrical installations -Telecommunications

4. Technical description of the lightning protection

5. Technical requirements for the execution of electrical energy instalation

6. Technical conditions for the installation of telephone and the computer wiring

7. Specifications for lightning protection

8. Calculations for site of sectional feeder and controls the voltage drop

9. Check the effectiveness of the protection system with zeroing

10. Photometric budget

11. Bil of materials and works

12. Drawings:

- Legend for all phases of electrical installations: energy, phones, computers

- Basics of electrical energy : basement, ground floor, first floor, second floor, third floor, roof

- Riser diagram for Electrical closets: T-3, T-4, Details

- Basic installation of low voltage wireing: basement, ground floor, first floor, second floor, third floor

- Riser diagram for multi-level installation of low power

- Lightning protectionfor roof with gripper

- Basics of heating and cooling systems with cables linking (automatic): basement, ground floor, Ikat, second floor, third floor.

 2.TEHNICAL DESCRIPTION OF ELECTRICAL INSTALLATIONS - POWER

 

- Building And Power supply

The building is existing with complete wiring instalation for power and telecommunications, fire alarm and video control Property will be partly remodeled and new level added. After survey it is concluded that all existing switchboards in the building meets quality requirements, and with small modifications can be fully remain in use.Existing mesuring equipment that consist of power transformer of 125/5A should remain as is, since they fully meet required energy consumption. Building is partly overloaded with new heat pump on the roof with total power of 59kW, and elect. closet T4 with effective power of PEF = 16,085kW, and with new lift power 9 kW, while the other part of the decrease power since all offices will stop use of heating units and heaters and what will save additional 60kW, which equals to new energy requirements of the additional floor.Existing power cables to the existing elect. board can remain since their size fully meets new power requirements.They are not to be replaced.It is mandatory to replace current transformesr in the elect. closet TM and they must be 200 / 5A, and fuses in KPO replace with fuses size 180A.

- Power cables and instalation methods
As agreed with the client and architect existing lighting is to remain in hallway, office and courtroom space, and administration. New lighting and other installations in the entrance hall of the ground floor (sector entrance-control), and the newly added third floor. All existing offices received a newjob organization so it is required to install all new GFI sockets,new phone lines and outlets, computers, video surveillance, telephone, as well as fire protection. This means that the energy sector retains elect. switchboards, existing lighting, and portion of GFI outlets is removed. Cables that remain are not to be taken out off the wall but sfely insulated and covered with mortar. As existing wiring is relatively new and I think it is correctly performed all of the installations is to remain, with the provisno that all existing outlets to be replaced with new, and that goes mainly for GFI outlets with single-phase, three-phase and fixed connections .It is recomended to keep them for possible futre renovations, and to reduce the work and plastering in the event of tearing .Cap-off alloutlerts located under plastic sill chanels. In order to obtain the required number of fuses of 16A on the new fuse boards it is neccessary to disconect unused fixed circuit connections All required work to be performend in coordination with Supervising engineer, so that new added power lines form unified power system.All existing lighting switches are to be replaced with new with decorative frames from one of quality manufacturers present on the local market. New laid cables for GFI outlets type PP-Y partly run above the existing suspended ceiling in the hallway, and partly in wall channels and parapet plastic two-piece bracket passed largely under the window on the parapet wall, and if possible 1.0m from the top edge of the channel to the floor . Plastic channel bracket must be from reputable manufacturer with the related embedded shock-proof sockets at what the female connectors supplied via UPS with visible color difference from sockets continuously fed from network.In one part of the channel runs power cables, and other cables for phone and computer lines.

Power cables for the elect.. closets T3, T-4, TL are type PP-Y placed in wall trenches, and power cable for the heat pump on the roof are type PP00-Y run in the same manner .During works for cabling required consultations with designers and on site Supervisor needed.It is neccessary to replace cables to power the UPS section of the board T2 i T3 with cables PP-Y5x4mm2 because existing PP-Y5x2,5mm2 is not adequate size.Replace connected fuses, because they have to be 25A.

- Backup power supply (UPS)
In case of a power failure the building already has a backup power supply for certain existing equipment location, in the form of battery backup with UPS power . System consist of two batteries with a total output of 15 kVA, and they will be kept in new designed system. Exiting beckup powers section on the elect.board T1, and from there elect. boards T1 and T2. New solution relocates batteries from the hallway into a dedicated enclosure, and in order to increase the power, a new battery of 10kVA / 8kW is added from quality manufacturers .For this reason it is necessary to 

make certain adjucements to the elect.board T1, which will be covered in detail in Bill of materials . Adjucements consist of the optional installation of new fuse and switch type A and 4G (ribbed)

Newly formed elect.board T5 completely power from elect. board T1-ups, because the same powers complete facility.

- SWITCHBOARDS
As discussed above object has Electr. closets TM, T1, T2, T3, and they with its quality and location fully meet requirements All fuses type B on the existing el. closets to remain.In el. closet TM to be installed safety switch for el. closets T4, TL, as well as to the heat pump .It is recommended that new installed equipment is identical to the existing .El. closets T4 and T5 are newly installed, these are built-in type, class B, with the door lock, signboard with associated circuits and installed as according to the delivered single-pole schemes .They must be from the quality manufacturers represented in the local market, and certified . All installed equipment in them must be high quality and certified, preferably all from same manufacturer. On the elect.boards T4 and T5 to be installed circuit breakers FID as an additional measure of protection. Tabla T-5 is fully on UPS power.

- Sockets and switches

All scheduled sockets and switches are concealed installation and are from the production program of some of the renowned companies like Schrack, Legrand or similar, with decorative frames, and if the investor opts for a different decorative type, he or supervisory body should notify contractor in time. The mounting height is 0,4m from the finished floor if the same are mounted under the plaster, the switch 1.2 m, if the project is not otherwise indicated / above the working surface of 1.2m, 2.2m for climate etc./. Outlet in plastic parapet channel are part of the production program istog.All outlets on UPS power supply regardless of whether they are mounted in the channel or under mortar must be different color from outlets with only AC power.

- Power schock protection from contact Provide for protection of schock system is grounding of power lines with additional protective switche FID. In order to proper operation of the same, on all boards to separate zero / O / and protective line / Pe / and it is necessary to well ground elect. closet T-M, the existing classical grounding line around the building. Grounding to be performed with cable P / F 1x 16 mm2, and the crossing parts insulated with bitumen. If plumbing is not performed with plastic pipes but with galvanized pipes, r it is equired to performe grounding with cable P / F1x6mm2 and galvanized or copper clamps to make the same grounded, I assume that this problem was addressed in original project solution.

3. TECHNICAL DESCRIPTION FOR TELECOMMUNICATIONS

Telecommunications in the building is represented with : phone, computer, TV installation and the installation of fire alarm.

Existing installation of the phone did not cover all areas, but because of the small capacity of the existing telephone switchboard same must be replaced with new sufficient capacity to cover all existing offices ,new and upgraded.

The same problem is with a central fire alarm that is an analog type and it will be replaced with addressable control panel from quality manufacturers represented at the local market.

For phone line is used UTP cable Cat6, UTP cat 7 for computer, for television RG 6 and RG 9, the installation of fire alarm JBY (st) Y 2x2x0,8mm2 and installed according to the drawing in a manner identical to power cables .For TV installation it is planned CATV. With TV operator arrange internet feed too.Complete installation of low voltage is run to communication closet 19" located on the ground floor, and in the same fit central fire alarm and telephone connections. How "Property" offices and the office of the court already have their own servers, it is agreed to retain the same locations indicated on the drawings, and all the cables to be installed according to the drawings. Computer and phone outlets generally are placed into its parapet channel bracket and are from the same manufacturer of the selected channel pad.

Existing surveillance cameras do not meet the quality requirements, and that they are to be replaced by more modern digital cameras, whether for indoor or outdoor use. They must be of quality manufacturer, and from the same manufacturer selected to supply monitors and other equipment .To external camera run the cable FTP cat7 / FC and the same goes from comm. rack to cabinets 19 " . Same cable goes for 12V power supply and transmission of images and associated transformers for camera 220 / 12V to be accommodated in communication closet 19", because it has outlet on UPS power supply and ventilation required for cooling. Interior camera connect in the same with cable UTP Cat 7 / F.C. as shown in project.

It would be good for all phases of the installation of low voltage to engage highly specialized company in order to be make installation more complete, quality of networking and same company, after the completed works and tests given and certified waranties.Proposal will be included in the Bill of Quantity.

4. TECHNICAL DESCRIPTION LIGHTNING CONDUCTOR 

The building has a lightning protection system, but after it added one floor it is necessary to make additions and upgrades. Remove complete roof clamps becouse new roof be flat structure, and implement a new roof clamps with aluminum rope AL FI 8mm installed at the appropriate support, which is incuded in the project and bill of quantities.Existing disharge lines to be repaired (straitened), and if need be to add on the facade more support with screws so that the distance between them is a maximum of 1 meter. It is recomended to move discharge line to the centrer of object for visual effects and proper coverage of the building.Keep existing measuring points.

5. Technical requirements for execution of electrical installations

1. These technical requirements are in addition to the detailed explanation of the project for this type of installation and as such are an integral part of the project and required for Contractore

2. Construction work on the building must be at this stage to allow normal start and the smooth execution of electrical installations. All regulations for occupational safety must be met. When laying pipes under the formwork should be arranged with the builders for the protection of the same.

3. Electrical installations must be performed according to the accompanying drawings and the technical description attached to the project. For all that is not in this project provided or agreed, must be carried out according to existing regulations.

4. Overall material that is applied to this electrical installation must be of good quality and in conformity with existing regulations and standards.

5. After delivering of building materials to the construction site, at the invitation of the contractor, the supervisor will review and note in the construction diary it's condition. If it is determined that a electrical contractor used other material that is not appropriate, at the request of the supervisor it must be removed and new specified material installed.

6. Quality of work must be solid and everything that is proved in the course of work and later that is in poor quality, contractor must replace/repair at his own expense.

7. Contractor should be careful not to damage thin partition walls. It is not allowed to chip bearing walls, as well as the demolition of reinforced concrete structure of the skeleton. Otherwise, damage charges will apply. For larger holes before concreting set formcast.

8. Electrical contractor must keep a construction diary. All communication on the site, between the supervisor and the contractor should be recorded in it.. At the start of construction and the installation is carried out a review of construction work and the condition is entered in construction diary and notes that there are adequate conditions for the proper execution of the works.

9. For direct installation of cables p / f without special protection can be used only with cables labeled PP / Y and PP-Y. Before and after laying the cables it is necessary to perform electrical and mechanical testing of the cable.

Installation of cables p / f to be done horizontaly or vertically, which makes it easier to locate the damaged lines. Laying cables in oblique directions is not permitted, because of possible damage to cables during operation.

Attachment is done by a clamps of insulating material or a with plaster. A protective layer of plaster, which will reach over cable must not be thinner than 6 mm, and more preferably is that the thickness of the plaster due to the installation material is 12 mm. Horizontal lines should be located 30 cm from the ceiling, and vertical strokes should go 15 cm from the edge of walls, corners or openings for doors and windows. Laying cables in other places should be avoided.

Junction boxes for branching and installation accessories must be made of insulating material and to comply with applicable standards. Attaching the box on the wall can be made with plaster or screw in the plastic insert.

All branching and continuing the installation must be made in the distribution boxes and the regular or other terminals that provide good connection. The ends of the cables in boxes should be kept long enough to allow for easy and convenient installation and maintenance. Connections for all appliances should be left long enough, because readjusting is not allowed. Installation connectors for these installations should be of standard design and of adequate quality and suitable for mounting on the installation, pay attention to the quality of the connection. If the telephone installation works in parallel with Power lines spacing of lines must be at least 20 cm, and with the inevitable intersection of these lines must be provided with a gap of at least 10 cm.

Before the wall painting works, carry out testing cables on conductivity and quality of insulation. This installation should only be used in dry areas, and exceptionally can in residential kitchens and bathrooms, where it is ensured normal ventilation.
10. For surface instalation use cable type PPOO-Y. This type of installation is commonly used in wet and dusty rooms and dry rooms for special purposes.

The cables are generally placed on the finished walls and ceilings. Attaching cables is performed with clamps, adhesive tape or placed on the console. Attaching cables in the horizontal running to be carried out every 30 to 50 cm, and in the vertical running from 40 to 60 cm. All branching performed in the junction box, whose design guarantees a good connection and prevents moisture from entering the case. All cable inlets must be sealed with gaskets appropriate dimensions, while spare openings must be sealed with insulating plugs. Junction boxes should be placed on the wall, not in ceiling or floor. Adjusting cables past the junction box is not allowed.

11. These conditions included the installation of PVC flexible and insulating pipes with metal coating, (reinforced pipe), and insulating pipes without metal trim - black tube. These tubes are placed in the wall surface/trench. When installing insulating pipes on surface the walls have to be plastered. Attaching the tubes is done using clips. When the pipe is trench installed built channels in stuccoed wall. Channels can work and pipes laid before plastering, if the walls are dry. Pipes must lie completely in the wall, a partial under plaster. The front edge of the pipe to lie a little deeper than the front edge of unplastered wall. Pipes preferably not keep below the chimney. Distance of tubes from the ceiling should be around 35 cm. Pipes are placed only horizontally and vertically. When laying pipes in the solid walls they should previously set the iron reinforcement and formwork ready for installation. At the corners of the wall or at a gate from a horizontal to a vertical direction should be made slight bows. All junction boxes in same room should be at the same height. Front edge of the junction boxes and other boxes (for switches and sockets) should be flush with the surface of the plaster. Sockets should be away from the edge of the door at least 20 cm.

Pipes laid in wall trench must not be covered by material that make them bitten. For the previous fixing pipes before placing the plaster cast must be used if pipes are laid in a constantly dry rooms. The occasional damp locations for fixing pipes use cement plaster or hooks.

The boxes are placed, as a rule, most every 6 m, and between the two boxes must not be more than two or three line bends. When passing through the partition walls, pipes between the wet and dry areas to be laid in their holes can not penetrate moisture nor can collect water. Pipes should be of resistant material to moisture and that are deposited with an inclination toward damp room, or in the case of deposit through the outer wall to the outside.

Lines can be drawn into the pipe underplaster if the plaster is dry. Lines must be laid so that it can be easily exchanged. Therefore, if the pipe is more than one guide, a pipe must be appropriate size according to the regulations.

Connectiong lines in the pipes is not allowed. Single-phase and multiphase lines laid in the pipe should be laid so that all guides one circuit to be in the same pipe.

In one pipe may be only one circuit lines and associated protection, command and control lines.

For easy wire connection, before a definitive connection to the places of their setting (junction boxes), and bonding with switches, sockets and lamps, should leave loose ends out of the box, a distance of approximately 10-15 cm.

 Connection to set cables run from the terminal is performed with clamps.
6.TEHNICAL CONDITIONS FOR TELEPHONE AND COMPUTER WIRING

These conditions are an integral part of the project and therefore they are required for all contractors.

Installation must be carried out according to the design and technical description of the project. All that is not agreed in the project must be carried out under the existing regulation.

Before starting work, the investor or contractor shall submit an application to the competent TT technical service and ask for a place where the internal telephone installation is connected to the city network. This permit is to be resolved at the latest within 15 days and issued. Without this permit no work shall be performed.

City connection for TT cable should be at least 2 m away from the power line connections.

Before laying installation it is required to mark and indicate places for connections.

Review of internal telephone wiring and built design is done by the competent postal service, therefore the investor and contractor shall inform the office of the finished works and submit as built plans for wiring in two copies. The projects detailed condition must be certified by the person who carried out the work with a stamp and seal of the companies with which contract was signed.

Connection of internal telephone switch board can not be made prior to the examination and certification of project as-built drawings.

If the examination of the installation determines it to be defective, the contractor shall at his own expense bring it to proper condition.

The installation must be performed as continuous with separate circuits for each phone and computer , from the end connection to the communication closet.

The area where they will set up a communication closet installation, must be dry and accessible.

Communication rack is set as free standing.

The material and its incorporation into the telephone / computer installation must fully meet the current electrical regulations, and be aesthetically suitable.

In a telephone / computer installations can be used tubes made of plastic, namely:

- Plastic pipes (corrugated and hard)

Inside diameters of pipes must conform to the local standards JUS.

Accessories for the installation pipes should be made of the same material as the installation pipes ..

Corrugated plastic pipe to be used when installation is in walls.

It is allowed to run corrugated pipes in the zone of suspended ceiling but not on the suspended ceiling. The pipes must be fastened with clamps or plastic laces attached to the ceiling concrete slab.

Laying the pipes in the walls must be horizontal or vertical and not under some other angle.

hard tubbing to be used in visible surface instalation, with spacers. To connect, bending angle for hard pipe used original elements.

It is forbidden to run through the pipes for telephone / computer lines any other system installations.

At the intersection of Power lines, which should be at a right angle, the distance between each other and the pipe must be at least 1 cm.

In parallel running distance must be at least 20 cm, and the signal wiring 10 cm.

Horizontal pipes telephone wiring are installed under rule 30 cm below the ceiling, and 20 cm above the pipe for a power lines.In places where the cables end in the communication closet, ends must be marked on each element of connections for telephone / computer line.

When connecting telephone wiring to the main city supply, it must be examined for quality and insulation. The insulation must be included in the apparatus and voltage measurements of 100 V, with following resistance values:

a) Between the wires of the same pair of wires and various pairs at least 30 M.

b) between each wire and the grounding at least 6 M

To create a telephone installation and intakes, one may used only those installation materials, which correspond to the current technical regulations PTT, and in the absence of these regulations, use appropriately JUS or other regulations.

For telephone installations may be used only cables that meet the category of transfer and are described in project.

It is not allowed to change cables by category of transfer.

Installation cables are used for making internal telephone line, and are made without special mechanical protection.

When laying fiber optic cables take into account that:

- Force pulling resistance of cable must be <1400 N in accordance with IEC 60794-1-2-E

- Bending radius should be> 90 mm

- Dynamic bending radius must be> 135 mm

- Stored at temperature - 300 C to 700 C

- Temperature while installing - 50 C to 500 C

For running optical cables in the tube it is allowed to use air pressure, wire feed and paraffin.

DO NOT use soap or other substances.

Required while in storage cable ends must be closed.

When fixing optical cables max. narrowing of the cable can be <0.3 mm.

During the installation of telephone wiring it is required to use standards set by ISO 11801.

After completion of the installation works, it is necessary to make these measurements and tests.

On the wiring phone installation:

- Tests the contact between the conductor of installation lines

- Examination of the connection of lines

- Resistance measurement for looped installation lines

- Grounding resistance

- Measurement of voltage noise at the instaled lines

The horizontal phone / computer installation:

- Cable testing for the continuity and distribution of conductors

- Testing the bandwidth speed Mb / s with direct printing of measurement results (fluke or sim.).

Works will be considered completed only after the all work is finished, installation testied and delivery of the project as-built drawings.

7. SPECIFICATIONS FOR LIGHTNING PROTECTION
These technical requirements are an integral part of project documentation and as such are the responsibility of the contractor. The entire installation should be carried out according to the accompanying drawings, the description of the technical solution and bill of quantities, in accordance with the technical regulations for this type of installation. For any deviation from the project documentation contractor should obtain the written consent of the supervisor. For larger deviations shall obtain engineer or clients approval.

1.Lightning protection installation to be done on the site must be made of a prescribed material resistant to mechanical and chemical influences, and therefore must be used exclusively galvanized material.

2. Open/visible lines run from galvanized solid iron strips. Smallest thickness of the strip profile has to be 3 mm and no smaller cross section of 60 mm2. The smallest section of the strip profiles in the ground can be 100 mm2 but can not be thinner than 4 mm.

3.Strips on the roof and in the ground must be derived from long and continuous pieces  with fewer connections.

4. Spacing for fixing lines must be at the ridge  1.0 m, 1.5 m on the roof and vertical walls 2.0 m. The distances to be determined according to the position and length of lines and rafter.

5. All lines set up so that they are protected from mechanical damage.

6. In order to prevent overshoot and excessive electrodynamic forces do not  make strip bends with a radius of less than 200 mm, a change in the direction of the strip must not exceed 90 °.

7. Discharge lines shall establish the shortest connection with the grounding preferably vertically without changing direction and without interruption to the measurement circuit.

8.Discharge lines and their associated cables must be as short as possible and should be deployed mainly near the edges of the object. Strips should be placed away from windows, doors, electrical wiring and metal masses which are not connected to the lightning protection system.

9. At each dischharge drain line must be installed in an accessible place, spark hinge at a height of 1.80 m above ground level.

10. All transverse lines on the roof must be attached to the horizontal gutters on the roof as an extra line.

11.Lines on the roof and in the ground must be made of longest continuous stripst  with numbe of joints to be as minimal as possible.

12. All of the components of the connections must be of the same material. If on the roof and inside the building there are metal mass more than 2.0 m or mass whose surface is greater than 2.0 m2 must connect them to the lightning protection system.

13. If the disharge strips pipes are laid under mortasr same should be placed in the plastic outer casing pipes Fi 30x32 mm in concrete outer facade.

14 In order to prevent overshoot and excessive electrodynamic forces, should be bent and run in arches / knees with a radius of less than 200 mm, a change in the direction of the line must not exceed 90 degrees.

15.Lines must be placed .or protected so that they are not exposed to mechanical damage.

16. In laying lines should take into account the consequences and effects of expansion due to temperature changes.

17. Location of power lines must be such as to prevent ice and snow to prevent damage to the cables.

18. All connections must represent a solid electrical and mechanical connection and must withstand at least ten times the weight of lines that they could load in the most unfavorable case.

19. Ribbon lines must be connected to switching to a length of 100 mm with a minimum of 2 screws or 2 rivets.

20. Connections derived from welding must be protected from corrosion with appropriate coating. Connectiong parts must be of the same material.

21. Poor contact of the metal masses that act as conduits and outlets must be bridged with lines of corresponding sections or linked with compounds.

22. If the land around the facility electrically inhomogeneous ie. If not the same specific resistance, grounding should be installed in the best conductive layer of soil.

23.Distance between grounding lines from existing electrical cables must be at least 3 m and crossing should run at right angles. If you can not maintain this distance it is necessary to install a protective tube at the intersection. The pipe should be ceramic or concrete, and the length must be such that a cable which planned to protect and uninsulated water remains a space at least 3m.

24. If there is no nearby trees overhanging object or is very close to the building, and is situated less than 10 meters from the lightning conductor, the object is placed one line that is closest to the tree. If the trees at a distance of 2.5 m from the object it is necessary to set the top of the tree tongs.

25. If the water pipes are less than 3.0 m from the grounding they should be connected to the grounding lightning rod.

26. In place of entering grounding strips into ground it is required to prevent access to people in appropriate manner. Form a potential barrier or cover the top layer of earth bitumen or similar insulating material.

27.Sizing and performance of lightning conductor must fulfill the following conditions:

           - Electrical safety

           - Mechanical strength

           - Resistance against corrosion

           - Heat resistance of lightning strips

           - Economics and aesthetics

28.Metal cladding (zeroing) on roof, thinner than 0.5 mm, shall not be used for grips.

29. All connections in the ground to be coated with bitumen.

30. At the entrance lines / galvanized strip / in the ground to protect them against corrosion use bitumen to a length of 0.3 m in the ground and 0.4 m above.

31. Place the insulating of non-conductive and non-hygroscopic material between the cables and the grounding at the crossing and if the distance between them is less than 3 m. Crossing to be at a right angle.

Use ceramic or juvidur tube.

32. All metal masses closer than 3.0 m to connect to the grounding electrode.

33. Impact resistance not to exceed the value of 20 .

          

34. Joining dissimilar materials exported by inserting the joints of lead washers (Blank) 2.0 mm thick.

35. Discharge lines to be welded with reinforcement on each floor of the building. / If the discharge strips are set in concrete walls with rebar /.

36. All metal masses connected to the closest downhill line. To balance the potential within the building, it is necessary to connect with each element of conductive material on which may appear dangerous touch voltage in case of failure of the electrical installations .

37. It is necessary to connect the zero bus in the main distribution switchboards and batteries out of the facility with the foundation grounding.

38. The grounding strip to be installedon smaller side achieve better contact.

39. In the event that the strip is laying inside concrete foundation, it is necessary at the bottom of the excavation to lay concrete MB200 to be used to lay the grounding strap.

40. If you are running a basic grounding it is necessary to connect reinforce steel of the building in several places by welding connect with strips.

41. Gas pipes must not be used as a ground electrode.

42. Steel reinforcement of the building must be connected in several places by welded pieces of grounding strip.

43. With the basic grounding it is required to carry out lines to conductors which need power equilibrium.

8. CALCULATIONS FOT THE SIZE OF THE SUPPLY LINE AND CONTROL VOLTAGE DROP
- A line from T-M to T4

Pin = 24746 W, PEF = 16085 W, L = 20 m

PEF = PEF / V3xUxcosFi = 16085 / 1,73x380x0,95 = 25 A

I suggest cable PP-Y5x16mm2

U% = 1,24xPefxL / 100x S = 1,24x16,085x20 / 100x16 = 0.25 <1% - Meets!

- Line from TM to the heat pump on the roof

Pin = 29000W, PEF = 29000 W; L = 30m

I = PEF / V3xUxcosFi = 29000 / 1,73x380x0,95 = 45A; I suggest cable PP00-Y5x16mm2

in% = 1,24x29x30 / 100x16 = 0,674% - meet!

9. CHECK EFFICIENCY OF SYSTEM PROTECTION ZEROING
Suppla power is unknown and other network parameters, as transformers and supply cables to the T-M it is not possible to carry out a computation.

10.FOTOMETRIC CALCULATIONS
- CONTROL OF EXISTING LIGHTING

-Corridor

E = nxkxFi1 / S = 20x0,44x0,78x1280 / 50.7 = 180 lux - meets

- Courthouse

E = 24x0,44x0,78x1280 / 30.48 = 345 lux - meets

-Office

E = 8x0,44x0,78x1280 / 14.40 = 250 lux - meets

-NEW added SPACES

- Library: n = EXS / nxkxF1 = 300x22,45 / 0,44x0,78x1200 = 16/2 = 8.2 adopts 9lampi daun-light illumination 2x18W

- Office: n = 300x15,11 / 0,44x0,78x1200 = 11/2 = 5.5 adopts 6x (2x18W) daun light illumination

-Archives: N = 250x130,16 / 0,44x0,78x1280 = 74/4 = 19.5 Adopts 25 4x18W fluorescent lamps
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HVAC INSTALLATIONS

INTRODUCTION 

1. PROJECT ASSIGNMENT

In accordance with the category of object COURTHOUSE LJUBUŠKI, in the house is necessary to provide heating and cooling. The projected system would meet two main requirements for heat or cooling energy, and those are:

- heating in winter

- cooling in summer 

BASECONDUIT  DATA

Design temperature for Ljubuški are: 

outdoor design temperature in winter:
-6(C

outdoor design temperature in summer:
+38(C

ARCHIVES 

Provide: 
heating

Design temperature:
winter  15°C

Heating and cooling:
floor standing fan coil

OFFICES, OFFICES-REGISTRY,  LIBRARY, KITCHEN  

Provide: 
heating and cooling

Design temperature:
winter 20°C, summer 26°C

Heating and cooling:
floor standing fan coil

COURTROOMS  

Provide: 
heating and cooling

Design temperature:
winter 20°C, summer 26°C

Heating and cooling:
floor standing fan coil

CORRIDORS

Provide: 
heating and cooling

Design temperature:
winter 18°C, summer 27°C

Heating and cooling:
floor standing fan coil

SANITARY  (WC FOR DISABLED, GROUND FLOOR)

Provide: 
ventilation

Air supply:
through the overflow grid

Ventilation: 
ventilator, duct and blinds

SERVER ROOMS

Provide: 
heating and cooling

Design temperature:
winter  24(C±2°, summer  24(C±2°

Heating and cooling:
air conditioning special-purpose
HEAT PUMP


For heating and cooling the facility to use warm (cold) conduit obtained from the heat pumps with air-cooled condenser.

The location of the heat pumps have to be agreed with investors and architects. 
GENERALLY  


All vents on the fronts where is the air discharge must be agreed with the client and architect. The noise level of air conditioning must not exceed the permissible level. Apply all fire and safety measures.

2. TECHNICAL DESCRIPTION

GENERAL

In accordance with project assignment within the facility are provided the following installations:

1. Installation the fan coil

2. Plant of heat pumps

3. Cooling (server room)

INSTALLATION OF FAN COILS


Heating and cooling of the building is provided by the floor standing and ceiling-suspended fan coils. Floor standing and ceiling-suspended fan coils units are connected with two-pipe system to the heat pump and as required they get hot conduit 45/40 ° C for heating or cold conduit 7/12 ° C cooling. For controlling the temperature in the rooms are set thermostat to automatically regulate the operation of the fan coil. Depending on the room temperature thermostat regulating the temperature of the room air. The thermostat has a changeover summer-winter, selector speed (three speeds) and ON-OFF.

Fan coil units are supplied with valves for connection to the pipe conduit, venting valve and connection for condensate drain.

Part of distribution pipe conduit network is located under ceiling and the other part of pipe conduit network is located at the bottom of the walls at same level. All the pipes are insulated with  non-combustible vapor sealed insulation product "ARMACELL" type ARMAFLEX AC 

Venting the pipe conduit is done at the highest point of distribution pipe network using vent vessel and vent valves. Venting can still perform on each fan coil via a vent valve. The condensate drain from fan coils drained with copper pipes to the nearest drain rain conduit. The join of condensate on the rain conduit pipe should be done with siphon.

HEAT PUMP

To provide warm (cold) conduit is planned installation of heat pump  air/conduit.

Selected the INVERTER heat pump product is "Daikin" type: EWYQ050BAW + OPSP (2 pieces) with the following characteristics:

- 61,4 kW cooling (conduit 7/12C) the outside temperature 35C - max

- 51,8 kW cooling (conduit 7/12C) the outside temperature 35C - nom

- 60,7 kW heating (conduit 45/40 C) the outside temperature 7C - max  

- 51,1 kW heating (conduit 45/40 C) the outside temperature 7C – nom

- 39,0 kW heating (conduit 45/40 C) the outside temperature -7C.  

The device is a complete unit with compressors for operation with Freon R410A in PACK performance together with circulation pump, expansion tank, safety, measurement and shut-off valve, all mounted concrete stand on the flat roof of the building. The unit is with a vibration terminal connected to the pipe conduit. 

After the installation, it is necessary to examine the installation with the cold conduit pressure and then pipes to clean, paint them to protect from rust and isolate with the vapor sealed insulation (external pipe conduit to isolate with additional Al sheet to protect against external influences).

Ventilation of sanitary facilities on the ground floor (toilet for the disabled) is provided over of bathroom fans with non-return valve and blinds to exhaust air.

Restroom doors must be equipped with the built-in suction air port, or the doors should be trimmed from the bottom to allow air intake.

COOLING (SERVER ROOM)

For cooling servers is planned additional air conditioner designed for cooling telecommunications equipment. Air conditioner consists of the indoor unit type HPSW 06L (Qhl = 5,5 kW) and external condensing units type HPSC 06L, manufacturer of all product is "LIEBERT HIROSS" and has the ability to maintained the temperature with high accuracy of ± 1 ° C. Indoor air conditioner is located in the space of the server room and the outdoor unit is located on the facade of the building. Pipe conduits to connect the indoor and outdoor unit must be done with the special types of copper intended for Freon R407c.

  Condensate drain from the indoor unit should spend up to the nearest drain rain conduit.

After installing the pipe network is tested and isolate with the vapor sealed insulation.

AUTOMATIC CONTROL SYSTEMS AND CENTRAL CONTROL CONTROL SYSTEM

The system of automatic regulation and central control and monitoring system include the management and control of HVAC (heating and cooling, heat pumps, individual room control system) and the possibility of remote control and monitoring.

The system provides an overview of all the subsystems covered by active graphics work time and alarm.

The central control system is formed so as to provide a central monitoring and control of all systems covered by the facility from a single location and status display installation and possible errors.

The system is designed to be a certain pre-programmed actions take place in precise time. This primarily relates to the inclusion and exclusion of each system and subsystem. There is possibility to define the daily and weekly work program and the work program for special days (holidays) that can automatically initiate and conduct.    

REMARK:

Technical description describes only basic solutions of certain parts of the project, while the rest is shown in the drawings and diagrams, and describes the technical requirements for performance and estimates of the cost. Types of selected equipment and their producers listed in the bill of estimates of the cost are not binding but they are used as a basis for defining functional units and the project as a whole. If the contractor wants to apply equipment and other types of producers and it is necessary to previously obtain consent from designer and investors, and to adjust the selected electrical equipment and, if necessary, corrected and other elements of the project.

3. TECHNICAL CALCULATION

3.1. DATA FOR CALCULATION


Exterior design conditions


Summer

tv= +38(C


Winter 

tv= -6(C


Territory:

windy

Indoor project conditions during winter:  15(C, 18(C, 20(C depending on the purpose of   the room.


Indoor project conditions during summer: +26(C, +27(C.

3.2. CALCULATION OF HEAT LOSSES
Calculation of heat loss is made according to DIN 4701 based on the design temperature  -6(C and other relevant data for calculation.

Calculation of heat loss is attached.

3.3. CALCULATION OF HEAT GAIN
Calculation of heat gain is made according to VDI 2078 and is attached.

The design outdoor temperature for summer conditions is +38(C.

3.4. CALCULATION OF HEATING/COOLING SYSTEMS
Calculation of heating-cooling systems is designed based on the calculation of heating losses and gains heat in individual rooms and according to data the manufacturer "YORK", were selected fan coils:


YFCN-VC 540, 440, 340, 240, and ceiling-suspended fan coils typ:


YFCN-HC 540, 340 and 240 .

During the selection a special attention was paid to their capacity meets at medium speed in order to provide as quieter operation of the devices themselves. 

3.5. SELECTION OF HEAT PUMP

Heat demand for heating:

transmission losses
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Energy required for cooling:

gains heat 
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Selected the INVERTER heat pump air-conduit product "Daikin" (or similar) type EWYQ050BAW + OPSP (2 pcs) in PACK version with circulation pump, the necessary controls, expansion vessel, safety, measurement and shut-off valve and dislocated management of the facility.

Installed capacity of the device is:
Qc=2x61,4kW= 122,8 kW (regime conduit 7/12°C at the outside temperature tv=+35°C)
Qh=2x60,7kW=121,4 kW (regime conduit 45/40°C at the outside temperature tv=+7°C)

Qh= 2 x 39 kW = 78 kW (regime conduit 45/40°C at the outside temperature tv=-7°C)
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6. APPLIED REGULATIONS AND STANDARDS

1. TECHNICAL DESCRIPTION

This project includes installation of plumbing and sewage system with restroom facilities for the reconstruction and addition of 3rd floor for the existing BUILDING OF MUNICIPAL COURT IN LJUBUŠKI.

The installation must be performed according to the designed architectural solution and disposition of new and reconstructed sanitary facilities.

 

before all plumbing and sewage work it is necessary to determine the exact location of following:

- The exact point of connection to the existing conduit supply, conduit connection on the ground floor with a size of the existing pipe.

- The exact point of connection of conduit pipes on the ground floor for the conduit supply of the new toilets of new detention unit

- The route of the existing sewage system on the ground floor.

- The exact position of sewage revision manhole on the grounds of the building

- The route of the conduit supply and sewage system on the grounds of the building and in the building

- The exact point of connection of sewage system for detention unit restrooms at the street level

All work must be approved by supervisor, investors and city.

It should be noted that the project does not include reconstruction of 1st floor toilets However, in the reconstruction of the 2nd floor and the ground floor and adding a new 3rd floor restrooms conduit supply and sewage mentioned 1st floor has been conditioned for renovation - the reconstruction of the new toilet pipes on 1st floor. Restrooms and conduit and sewerage on 1st floor are entered in the Bill of Quantity for this project.

Connecting of conduit supply for new and reconstructed restrooms of the building are dimensioned according to the load units (Brix method) and profile size of 25mm (inner profile tube) is sufficient.

According to the analysis of conduit pressure it is assumed that working pressure at the junction with the existing conduit supply on the ground floor should be at 3.50 bars and meet the same selection of pipes and faucet pressure at the highest outlets in the building.

Tap conduit supply installation performed with PPR pipes properly insulated as indicated in the Bill of Quantity. Installation of height outlet points, tube profiles with shut-off position are given in the installation scheme of conduit supply.

For sewage system in the building use low noise PVC pipes (as Geberit or similar) and for external drains on the floor of the facility use PE pipes (tubes made of hard plastic for outdoor sewerage)

          The main conduit of the basic sewage system in the house has slopes of 2% with pipe dia. of Ø125mm and Ø110mm. Other sewage system pipes in the building are adjusted with custom slopes in relation to the lowest drain point.

Savage run( Vf) is run out of the building on a flat roof and wall of the ground floor and same have function of system ventilation. Also on sewage runs on ground floor   fittings are installed as indicated in the Bill of Quantity and attachment drawings.

Storm conduit from roof level will be carried out with the four drains dia Ø150mm and with four gutter runs dia Ø140mm (or 14x14cm) and release rain conduit on the building grounds.

Restroom accessories must be of first class material and should be placed at a height determined by the regulations. The Contractor shall, in cooperation with the investor to make a selection of sanitary equipment before installing conduit and sewerage piping.

After completing the plumbing work it is necessary to perform testing and disinfection of all installations. Installation of hot conduit should be put under the test pressure of 10 bar with a pump, and pipes examined for flow and conduit permeability.

2.HYDRAULIC CALCULATIONS FOR WATTER SUPPLY SYSTEM

2.1. HYDRAULIC CALCULATIONS FOR POTABLE CONDUIT
Calculations include: :   




- shower 


  1.50 IJ







-flush valve


  0.25 IJ                        

- washing machine                  1.50 IJ

- sink                                        0.50 IJ                       

- mop sink                                 1.50 IJ

- bide                                       0.25 IJ
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2.2. PREASURE ANALISYS OF SANITARY CONDUIT
	RUN NO.


	WORKING CITY SYSTEM PRESURE

(p.p)

d bar
	Highest faucet point

m
	Pleasure los

d bar
	Conduit meter loss
d bar
	Achieved pressure at point of use
	Min. pressure
d bara
	note



	1
	2
	3
	4
	5
	6
	7
	8

	
	
	
	
	
	
	
	

	3FL Vh1
	35.00
	11.45
	3.24
	2.00
	18.31
	10.00
	good

	
	
	
	
	
	
	
	

	2FL
	35.00
	8.00
	2.83
	2.00
	22.17
	10.00
	god

	
	
	
	
	
	
	
	

	1FL Vh1
	35.00
	4.55
	2.14
	2.00
	26.31
	10.00
	good

	
	
	
	
	
	
	
	


According to the analysis of conduit pressure it is assumed that working pressure at the junction with the existing conduit supply on the ground fl. should be at 3:50 the bar and meet the same pipe size and discharge pressure at the highest outlets in the building.

3. SEWAGE CALCULATIONS

3.1. SEWAGE
For the calculation of the total amount of SEWEGE waste conduit formula used is :

Qs = 0.50 Aws (Radonjic)

- TOILET 2,00 x 10 = 20:00 AWS

- Sink 0:50 x 13 = 6.50 AWS

- Sink 1:00 x 1 = 1.00 AWS

- URINAL 0:50 x 6 = 3.00 AWS

                                             Aws = 30.50 Aws

   Aws 30.50 corresponding to 2.74 litters / second

The tables for the Plumbing calculation (Radonjic) FOR SLOPES of 2% of the drain pipe it is  profile size required is Ø125mm with a drop of 2%

3.2. STORM CONDUIT SEWER
For the sizing of rain drains assumed value is 435 l / s / ha for 5 minutes of return period of five years for the area of Mostar.

P roof = 380 m2

    = 0.85 for hip roof

Q = 435 l / s / ha

q = 0.0380 x 435 x 0.85 = 5.14 l / s

Flat roof rain drainage system is designed with drains dia 150mm and four drain runs size of  140mm, that storm conduit is released on the grounds of the building. Drainage system runs are indicated in Bill of Quantity - plumbing works.

4. GENERAL CONDITIONS FOR THE INSTALLATION OF CONDUIT AND SEWAGE

All works are to be carried out professionally, clear and precise. Everything according to the drawings attached and technical conditions, regulations and instructions, and the instructions of the supervisor.

All runs are installed with all the necessary main and auxiliary materials, the hollowing grooves, adjusting and fixing of all parts, transportation and use of portable scaffolding and the examination of the installations.

Samples of these items and materials must be approved by supervisor. Unapproved materials and parts have to be removed from the site.

The contractor must keep daily journal and it must be signed by Supervisor. The contractor also keeps a Construction book in which all work is documented in the amount of completed works, immediately upon completion of each phase of work.

Supervisor regularly signs the Construction book and controls together with the contractor entered measures for the work performed. The contractor can not change the technical solution of installation as well as planned material type or sanitary equipment without prior approval of the supervisor, which has previously entered in construction diary.

The contractor is required upon completion of the rough installation to secure it against clogging sealing all outputs until he performs other construction work, until building is equipped with sanitary devices. Upon receipt of notice from the Investor that the facility is completed with sanitary devices, the contractor should begin with the installation within three days of receiving the notice.

After the final installation contractor and supervisor will carry out the control of completed installation, which must be entered in construction diary. The final control on the quality of work is done by team for technical approval.

Any comments provided by team for technical acceptance Contractor is obliged to remedy at his own expense.

5. TECHNICAL REQUIREMENTS FOR INSTALATION OF CONDUIT AND SEWAGE

Preliminary measures

Before starting work on conduit and sewer system submit revised project documents in two copies for approval.

One approved copy serves as a contractors work permit and should be kept at job site. The contractor is required to adhere to all of the approved project. He is obliged to compare project before the start of construction with the actual situation in the

field and advise supervisor of any concerns. Before any possible changes Contractor is obliged to promptly report to the supervisor, and city's conduit supply and sewerage authorities of any changes.

Pipe installation
When installing piping Contractor is obliged to comply with these instructions:

- The contractor is obliged to check all the height levels in the project and compare them with the actual height at the site.

With sewage he should first install system connecting parts at the street level, then the main network, and at the end all the vertical conduits with branches.

- All the horizontal conduit conduits are set to fall to lowest discharge point. If more one are required they shall be taken into account.

- Change the direction of conduit pipes will be done by arched conduits not elbow joints

- Bending galvanized pipes must not be carried out even in hot nor cold conditions

- pipes are not to run angled through the walls but straight at the wall surface.

Pipes in the ground

All pipes in the ground shall be installed in a layer of sand, covering the pipes from all sides in a thickness of at least 5 cm.

The trenches, dirt is at the bottom of the trench has set a sufficiently thick layer of sand and a good shove. Humus, waste construction materials, gravel and stones must not be used for backfilling trenches.

Installing pipes in trenches can begin only after the supervisor has determined that the trench unearthed properly and according to the project.

The trench should not covered before the supervisory authority has examined the conduit, or before installation is tested.

Pipes in structures

Firmly connection of pipes in masonry and other construction is not allowed. Holes for the pipes through the structure must be sufficiently large, and the space between the pipe and the structure filled with plastic material to prevent damage to the pipe.

For conduit pipes that will be passing through the structural walls must be protected with tube diameter of 40 cm higher than the outside diameter conduit pipes, and the space in between will be filled with hemp and bitumen.

Sewer pipes passing through the walls should not be firmly installed, and in-between space  will be filled with moist clay, or tow and asphalt mastic, if there is a risk the passage of conduit into the building.

Eventually unexpectedly chopping of walls and ceilings can be done only by prior permission of the supervisor.

protection of tubes

Conduit pipes must not pass through the walls of chimneys and ventilation ducts, through the channel of the window, under the floor toilets and urinals and everywhere where they can be exposed to pollution and corrosion. At the intersection with other conduits pipes are to be protected.

If the crossing of conduit pipes must be more, space in-between must be packed with clay at least 20 cm thick. If the distance is less, conduit-pipe will be run through the protective tube as at the turn of the pipe through the wall.

In places where they are exposed to freezing, the pipes are to be thermally insulated. Insulation is to be carried out of thorough and runs may not be closed before they supervisor review. The same goes for making sound insulation.

Lead pipes like corrosion protection are coated with bitumen or other suitable means of protection.

When during work insulation of pipes is damaged it has to be carefully repaired.

When installation is suspended pipes must be temporarily shut-off, to prevent contamination and damage.

Connection/Joints

Pipe connections with each other and between the pipes and fittings, and couplings or moulded parts are to be carried out carefully. When connecting the inner diameter of the pipe must not be dried with parts, hemp, tin or otherwise, nor deformed by bending tubes.

Filling joints of conduit and sewage pipe and moulded parts is done by compacting tow and molten lead with subsequent treading.

Connections of galvanized pipes with hemp, putty, which may not contain aluminium or other active ingredients.

Filling joints with ceramic or asbestos-cement pipe is made of yarn and asphalt mastic.

Steel pipes are connected by closing, wherein the protective coating is damaged, both on the exterior and the inside are corrected. Lead pipes are connected by soldering, a tube of plastic with adhesive glue.

The pipe joints in walls, ceilings and other structures should be avoided if at all possible.

Fixing pipes

The pipes are attached to the walls and ceilings with clamps or hangers at intervals of not more than 2 m, a lead and plastic tubes at a distance up to 1 m. They also have to be fully supported with retaining wall or otherwise.

Between the tube and clamp pad of cork has to be installed, rubber or felt 3 mm in clamped conditions, so that the clip anywhere does not touch the pipe.

At the bottom of each drainage pipes should set a support of 90 ° that has to rested on a basic block of concrete or brick in cement mortar.

Fittings

Conduit taps have to be examined for function and craftsmanship and only then installed. Placement of reinforcement has to be performed with precision, taking into account the good and laihunites handling and the aesthetics.

Accessories

Installation of accessories must be carried out neat, clean and precise, taking into account the good usability and appearance.

Sanitary equipment is attached to the walls with anchor to size. Console installed objects should be able to withstand a force of 200 kg at the most suitable place. An installation height, measured from the finished floor are these:

- Sink the front edge 80 cm

- Shelves above sink 125 cm

- Mirror centre conduit 155 cm

- Towel holder 70 cm

- Wall-faucet105 cm

- Sink 85 cm

- mop sink, the front edge 65 cm

- conduit tank, angle valve 200 cm

- toilet paper holder 90 cm

- Urinal, the front edge 65 cm

Testing of installation

Ready or non-insulated network installations must  tested for leaks before work is complete. Conduit supply pipe network is put under a test pressure of 10 bars for the duration of the review, or a maximum of 1 hour during which time the pressure must not drop. The sewer network is tested by filling with conduit, the previous temporary occlusion of drains and vents. Testing is done by the contractor, the supervisor and representatives of city authority, and should be documented. Testing is done at the expense of the contractor. If during testing is determined that the pressure is decreasing and that the network throughput, all errors are to be repaired and tested again until it determines that the network is completely conduit proof. Only then final patching, sealing etc. can be done.

7.LIST OF APPLICABLE LAW, REGULATION, ORDINANCE, NORMS AND STANDARDS

7.1. laws

1. Law on Ratification of the Regulation with LEGISLATIVE power (Fig. RBiH, no. 13/94)

2. Law on Standardization (OG. Gazette of BiH, no. 2/92, 13 / 93,13 / 94, 9/95)

3. Law on measurement units and standards (Fig. RBIH Gazette, 9/95, 14/94)

4. The Law on Spatial Planning (Fig. RBiH, Nos. 9/87, 16/92, 25/94, and 20/95)

5. The Law on Fire Protection (Fig. SRBIH Gazette, no. 15/87, 37/88, 38/89, 36/90)

6. Law on Occupational Safety and Health (Fig. SRBIH Gazette, no. 16/92)

7. Law on Conduit (Fig. Gazette of the Federation of BiH, no. 18/98)

8. The Law on the Protection and Use of Cultural - Historical and Natural Heritage (Fig. SRBIH Gazette, no. 20/85)

7.2. Regulation

1. Regulation with legislative power of Federal Laws (Fig. RBIH, no. 2/92)

7.3. Regulations

1. Ordinance on technical standards for indoor and outdoor hydrant network for

    fire extinguisher system (Fig. Gazette no. 30/91)

2. Ordinance on technical standards for outdoor shelters (Fig. Gazette no. 62/84)

3. Rules on minimum conditions for housing construction (Fig. Gazette no. 45/67)

4. Rules on technical standards and conditions for the build of the technical documentation (Fig. Gazette no. 30/74)

5. Ordinance on technical standards for the protection of high-rise buildings on fire (Fig. Gazette no. 7/84)

7.4. Other norms and documents

1. Fire protection plan of Sarajevo (Official Gazette of Sarajevo no. 27/81)

2. Decision on general technical requirements for the design and construction of residential buildings and dwellings (Fig. Gazette of Sarajevo no. 21/87)

3. The decision to shelters in the municipality Center (Off. Gazette of Sarajevo no. 17/87)

7.5. standards JUS

B.C4.061 asbestos pipes for outdoor sewer.

B.C4.081 asbestos-pressure pipes.

B.D1.200 Ceramic sewer pipes, definitions and types.

B.D1.210 Ceramic sewage quality requirements.

B.D1.220 Ceramic sewer pipes right.

B.D1.225 Ceramic sewer arches.

B.D1.226 Ceramic sewer Canterbury arches.

B.D1.230 Ceramic sewer reduction.

B.D1.240 Ceramic sewer right branches.

B.D1.241 Ceramic sewer arched branches.

B.D1.245 Ceramic sewer hair branches.

B.D1.270 Ceramic sewer pipes revision true.

C.B5.124 Steel pipes C 1402, seamless.

C.B5.225 Steel threaded pipe.

C.D2.321 Connecting copper pipes.

C.E4.041 Lead pipe.

C.J1.021 - 033 Iron cast pressure pipes.

C.J1.040 - 092 Fittings for cast pressure pipes.

C.J1.121 - 192 Fittings for asbestos pressure pipes.

C.J1.421 - 494 Cast iron drainage pipes and fittings.

C.J1.500 - 521 Fittings made of cast iron for pressure conduits of PVC.

G.C6.024 Rubber hoses for cold conduit.

G.C6.511 - 506 pipes (PVC).

G.C6.511 - 521 Pipes and fittings of rigid PVC sewer.

G.C6.600 - 685 Pipes and fittings made of polyethylene (PE)

M.B6.500 - 595 Fitting of malleable cast iron.

M.B6.651 - 688 Pipe coupling for fire fighting.

U.N1.050 Concrete pipes for sewerage.

U.N1.051 Concrete pipes for sewerage length over 1m.

U.N1.052 Concrete pipes for sewerage centrifuged. Technical conditions.

Z.C6.010 - 017 Fire woven hose.

M.B6.651 - 688 Pipe coupling for fire fighting.

M.B6.690 - 702 connections for pipes and hose conduits.
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