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Mechanical & Electrical Work (M&E)
0.
Overview

0.1
Objectives

0.1.1
The objective of this section is to give guidance to construction managers in the planning sequencing and interface of M&E installations into structures.

0.1.2
It is not intended to be a technical manual for M&E Engineers.
1.
General Principles

1.1
Basic Systems
1.1.1
In any M&E installation there are three basic systems to consider:

1.
Air

>
Ducting

2.
Liquid

>
Pipes

3.
Electricity
>
Cables

1.1.2
In more complex structures such as hospitals there are sub-divisions of the three basic systems but the principles are the same for each level.
1.1.3
Some projects are predominantly M&E with the structure being in place to house and protect the Installation – in which case the project manager will most likely be an experienced M&E Engineer who will need the assistance of a Builder.

1.1.4
M&E designs and installation drawings are shrouded by technical jargon and acronyms but all that a construction manager needs to know is that:

1.
There is a piece of kit somewhere in the structure.

2.
There is a series of Duct / Pipes / Cables going to somewhere else in the structure.

3.
At the end of which is another piece of kit that is either the end of the line or goes on distributing to somewhere else.
1.2
Interfaces

1.2.1
Mechanical & Electrical work (M&E) has a multiplicity of interfaces with all the stages of construction so the correct integration of M&E work into the construction programme is an essential aspect of a successful project.

1.2.2
A construction manager needs to have a rudimentary understanding of the M&E processes that are being incorporated into the building but nothing more.

1.2.3
The design team will have co-ordinated and allocated space for the M&E system into the design for the structure so all that the construction manager has to do is sequence the work so that it all fits together smoothly and correctly.

1.2.4
A typical interface checklist will include such headings as:

1.
Plant Room Access:

1.1
Can the pieces of kit be taken into the plant room after construction.

1.2
If not at what stage can the plant room be sealed – and what is the situation for removal of redundant plant.

2.
Routing through insitu concrete:

2.1
Has the structural design taken account of all the box outs needed for horizontal and vertical distribution routes.

3.
Spatial Fit

3.1
Has enough space been allowed in riser shafts and ceiling voids for all distribution.

3.2
Be particularly suspicious of:

 
1.
Drop beams in the ceiling zone.

2.
Cross over points such as Public Health and Rainwater installations.

3.
Work in existing buildings.

2.
Interface Between M&E and the Structure.
2.1
Plant Installation
2.1.1
The areas for plant installation will be allocated in the design.

2.1.2
The main points to consider during the construction process is:

1.
At what point in the build process can the plant be installed.

2.
Has all the plant bases and supports been constructed.

3.
Is there anything else to build once the plant has been installed – for instance if there is:
3.1
A plant room in a roof zone then a section of the roof will have to be left off.

3.2
Under floor distribution ducts then they will have to be roofed over at some time after installation of the M&E.
3.3
Sound screens and louvers.

2.2
Horizontal Distribution Stage 1
2.2.1
Consider each piece of kit and the system that it serves individually.

2.2.2
If there is a solid deck underfoot and a deck overhead to take the hangers then the first stage of the horizontal distribution can start.

Note
Unless there is a strict specification that no M&E installation can start until weather tight conditions have been achieved.

2.2.3
This section is the main horizontal distribution route through the building going away from the risers.

2.2.4
The usual sequence of installation is from the top down:

1.
Ducting

2.
Piping

3.
Cable Trays and Conduit

4.
IT Containment

2.3
Vertical Distribution

2.3.1
When the riser shafts are constructed and weather tight the vertical distribution can start.

2.3.2
Connections between risers and horizontal stage 1 continues as each level is reached.

2.4
Horizontal Distribution Stage 2

2.4.1
When the plant is installed and the risers are in place then the horizontal connections between the plant and the risers will be installed.
2.5
Special Consideration for Cables.

2.5.1
The building has to be weather tight before cables can be pulled.

2.5.2
For each electrical distribution system there is:

1.
A Mains Control Panel with cables going to >
2.
A local distribution board.

2.5.3
When the horizontal and vertical trays and conduits are in place the cables can be pulled between each location and the ends coiled for later connection.

Note
If there is a rising busbar installation then the horizontal cables are pulled to the riser and clipped on when required.

3.
Interface Between M&E and Finishings (M&E 1st Fix).

3.1
Horizontal Installation Stage 3.

3.1.1
This starts from horizontal installation stage 2 and continues for each location in the structure where an M&E service outlet is required.

3.1.2
This installation may be:

1.
In the ceiling zone to drop down.

1.1
Installed before any ceiling hangers are fixed.

2.
In ceiling zone to come up to floor above.

2.1
Installed before any ceiling hangers are fixed.

3.
In the floor zone to serve that floor.

3.1
To be installed under any screeds or after screeding.

3.2
Consideration to be taken for under floor insulation and sound proofing.

4.
And possibly in the floor zone to drop down to the floor below.

Note
A possibility with underfloor heating where a single manifold serves two floors.

3.1.3
It would be normal to expect the fire zone partitions to be in place before this stage commences.
3.1.4
Consideration to be taken for:

1.
Fire stopping any fire wall penetrations.

2.
Sound proofing penetrations.

3.2
Vertical Distribution Stage 2.

3.2.1
This is where the horizontal service connections link with the service outlets.
3.2.2
In the ceiling zone the interface will be:

1.
The ceiling grid service tiles have been fixed.
2.
The M&E drop from the horizontal distribution to the service tile.
3.
Field tiles fill the ceiling.

3.2.3
In the wall zone the interface will be:

1.
Block Partitions

1.1
The wall is built and the chases cut.

1.2
Vertical pipes and conduits are installed.

1.3
Cables are pulled from the local distribution board (after weather tight)
1.4
The walls are now ready for plaster.
2.
Dry Line Partitions

2.1
The wall studs are in place and covered one side.

2.2
Vertical pipes and conduits are installed.

2.3
Cables are pulled from the local distribution board (it will be weather tight)
2.4
The walls are now ready for the second layer.
3.
Interface Between Finishings & M&E (M&E 2nd Fix).

3.1
Ceiling Zone

3.1.1
All essential connections and outlets will have been installed.

3.2
Wall Zone – After Wall Finishes.

3.2.1
Wall based outlet connections will be fixed after the wall finish.

3.3
Floor Zone – Raised Floors

3.3.1
In a similar sequence to the ceiling zone the floor grid is fixed with service tiles in place.

3.3.2
The M&E horizontal systems are connected to the service tile outlets.

3.3.3
The field tiles are fixed.

3.4
Sanitary Ware – After Floor Finish

3.4.1
The sequence depends on the type of wall finish:

1.
If solid ceramic type then install after the tiling.

2.
If voided board finish then the sequence is similar to the  ceiling and raised floors:
2.1
Bracketing and service boards.

2.2
Install and connect sanitary ware

2.3
Fill board finish.

3.4.2
If the sanitary ware is cantilevered off the floor then the floor finish can follow.
4.
Finals

4.1
Specific to M&E

4.1.1
Normally the M&E installation will be practically complete by the end of M&E 2nd Fix but in some circumstances final fittings will take place at the final stages before clean and clear – such as:

1.
Installation of valuable fittings – such as gold plated taps.

2.
Special fittings that need a dust free environment.

3.
Anything on a long procurement time.

5.
Test and Commisioning

5.1
Plant Test and Run Up.

5.1.1
The following have to be in place before plant test and run up.

1.
M&E 2nd Fix Complete

2.
All plant installed.

3.
All Horizontal and Vertical systems connected.

4.
Permanent service supplies connected.

5.1.2
If there is a BMS system requirement then this will need to be in place before Plant Test.

5.2
Zone Test – After Clean & Clear.

5.2.1
After the Plant Test and Run Up and when each zone in the structure has reached final clean and clear then the individual zone test can take place.

5.2.2
A zone can be each level or fire zones within each level.

5.3
Whole Structure Test and Commission

5.3.1
After all the zone tests the whole project test and commissioning will take.

5.4
Overlapping

5.4.1
It is not good practice to allow for finishing trades to overlap the test and commissioning operations.

5.4.2
The Zone tests need a clear zone and the Whole Structure needs a clear building.

5.5
Operation and Manuals

5.5.1
It is common practice for the Certificate of Practical Completion to be held back until the Operation and Manuals for the entire system have been issued.

6.
Planning and Scheduling.

6.1
A Box of Snakes and Ladders

6.1.1
Consider the structure to be a box within which are stages of construction and finishings – the ladders – intertwined in all this are the M&E systems – the snakes.

6.1.2
A different approach therefore has to be taken when planning the M&E systems into the structure.

6.2
Individual Systems

6.2.1
The programme has to take account of each system in turn in the following sequence:

Note
If there are 6 AHU’s on the roof then all six systems are to be considered individually
1.
What piece of kit does it start from – when is it in place.

2.
Where does the distribution network take it through the structure – both horizontally and vertically. 

3.
When is the structure ready to take the horizontal & vertical installation.

4.
When can all the connections be linked up and ready for plant test.

5.
Where and what outlets are being served either in the ceiling wall or floor.

6.
When are the finishings ready to take both M&E 1st and 2nd fix.

7.
When are the Zones ready for test.

8.
When is the Whole project ready for Commissioning.

6.3
Changing Planning Habits.

6.3.1
The first reaction from a hard pressed construction manager faced with the task of interweaving about 35 snakes into the programme would be that there is no time available.

6.3.2
The temptation would be to stick to the old method of global bars for M&E 1st and 2nd fix with SS lead lag links and no consideration of testing and commissioning.

6.3.3 
But consider this approach:

1.
Put together the sequence for one snake.

2.
It is basically the same as every other snake in the system.

3.
Copy and Paste

4.
Change the name and durations as necessary

5.
Link in the interfaces to the structure and finishings

6.3.4
This would be about four hours work for a competent planner.
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