12

[bookmark: _GoBack][image: Untitled:Users:baderalshammari:Desktop:11111.png]

                                                         Name: Bader Alshammari
                                                        Student Number: P147886
                                                       University of Wales Trinity Saint David
                                                      Project Planning, Monitoring and Control




Juan A. Ferriz Papi
Case Study
Commercial Building Block: Stage 1






Word count excluding title page, contents and references lists is 1065 words.










                                                                 Contents

                            1.0 Introduction                                                   2
                            2.0 Project Description                                       2
                            3.0 Ground Investigation                                    3
                            4.0 Choice of Construction Systems                 4
                            4.1 Foundation                                                     4
                            4.2 Basement Waterproofing                              4
                            4.3 Flooring System                                            5
                            4.4 Drainage                                                         7
                            5.0 Activities Durations                                       8
                            6.0 Plan of Work                                                   8
                            7.0 Site Layout                                                     9
                            8.0 References                                                    10
                            Appendix






 





 
1. Introduction
The successful management and execution of the majority of construction projects rely on a challenging and fundamental process called “construction planning”. This process involves the following aspects:
· Choosing a clear and suitable technology
· Defining individual activities (work tasks)
· Estimating durations and the required resources for each activity
· Identifying the sequencing, interaction and overlap among the various activities
The main aims of this report is to select appropriate construction systems to build a commercial building block and produce a programme in a Gantt chart showing the activities needed to start the construction phase of the development.

2.0 Project Description
The finished development is a commercial building block divided in different sub-blocks having different heights, and 2 basement floors.
This development is to be built on a raft foundation covering a soil mix of sand, lime and clay. The location is marked in red as shown:  
[image: ]

The area of one complete floor is approximately 2000 m2 and it is split into 4 separate slabs:
  
[image: ]

3.0 Ground Investigation
In any building project and before the commencement of construction work it is very important to know the physical properties of the soil. Different soils have different strengths and different allowable ground bearing pressures that influence the successful design of the needed foundation.
Working below ground level is also affected by the ingress of ground water which can cause serious problems such as collapse and flooding of excavation. Permeability, particle size of soil and height of water table have the greatest influence on the movement of ground water.
In view of the above, on site and laboratory tests have to be carried out on the soil. The information is then recorded on a borehole log which shows the depth and description of each layer of soil. 
The results of the tests can be used to estimate allowable ground water pressure and the cohesion values of the soil. These will guide designers to the best foundation design and a suitable method of ground water control.
In this project, the soil mix consists of sand, lime and clay of undefined particle sizes and proportions.  
Clay is a cohesive soil, while sand and limes are non-cohesive having larger particles that are susceptible to water penetration and presence of voids. 
In the absence of a proper data it is therefore assumed that the bearing capacity of this type of soil is weak-medium and in poor condition.

4.0 Choice of Construction Systems
4.1 Foundation 
The most suitable foundation for a soil that is in poor condition is a raft foundation. It is continuous footing covering the whole area beneath the structure and supports all walls and columns. A cross section with columns is shown below:

[image: ]
Basic steps of construction are:
1. Excavate the whole area to the specified depth
2. Compact the area
3. Apply a layer of blinding concrete
4. Lay reinforcement
5. Pour concrete to form a slab and leave to cure

4.2 Basement Waterproofing
Although it is possible to waterproof deep basements by using contiguous/secant piling, but diaphragm walls can offer more reliable and permanent solution particularly when basements are enclosed within poor condition soil.
A diaphragm wall is an in situ concrete wall cast in the ground. It can support the excavation and control the ingress of ground water.
Basic steps and demonstration of construction are:
1. Construct a guide wall
2. Excavate the diaphragm wall trench
3. Support the trench using bentonite  
4. Insert reinforcement cage
5. Concrete to form the wall panel using tremie pipe
[image: ]

4.3 Flooring System
Steel frame structure incorporating composite floor construction is the most suitable for this development for the following advantages:
· reduced frame cost 
· cheaper foundation  
· thinner beams
· longer spans  
· stiffer floors
· fast construction
· sustainable
Composite floors are formed when steel beams and concrete slab act compositely together as shown below:
 

[image: ]
Basic steps of construction are:
1. Erect steel frame
2. Install profile decking
3. Install shear connectors
4. Lay reinforcement
5. concrete using a pumping method and leave to cure

The planned steel columns and composite floors for each sub-block are shown below:
 [image: ]
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4.4 Drainage
The removal of rain and ground water during the construction of basements is most challenging and requires continuous dewatering provisions. For a depth that is greater than 5m, a two-stage (level) sump pumping is suitable for most soils.


 5.0 Activities Durations
The most undefined activities in this development are:
· Basement excavation: Weather and access constraints make it difficult to correlate between time and volume of basement (Baxter, 2014).
· Diaphragm wall: Construction is highly specialized requiring sophisticated equipment and techniques (Cheng and Hoang, 2017).
However, the following information has been used:
The volume of excavation = 7 x 500 = 3500m3 per sub-block
Job site productivity of a power shovel = 350 m3/day
Job site productivity of a dump truck = 50 m3/day (Miller and Hendrickson, 1987)
400m2 of decking can be installed by one team in a day 
A skilled can install 1000 connector/day (Means, 2004).
Crane Installation rates: 20-30 pieces of steel/day  
Reinforcement 50m2/day/person
Concreting rates: 2000m2/day is possible (SteelConstruction.info, 2017)
 
6.0 Plan of Work
Depending on the required completion time of this development, there are numerous strategies that can be adopted to execute the work.
It is suggested that the most practical is as follows:
Use 3 different gangs for the main activities:
1.	Gang 1 for diaphragm walling
2.	Gang 2 for basements excavation
3.	Gang 3 for rafts, steel framing and composite flooring
Gang 2 starts once the second diaphragm wall has been completed
Gang 3 starts once the first basement excavation has been completed
Estimated durations:
                                       Diaphragm walls: 4+4+4+4 = 16 weeks
                                       Basements excavation: 2+2+2+2 = 8 weeks
                                       Blinding and rafts: 2+2+2+2 = 8 weeks
The flow of work is as follow:
Construct diaphragm wall for D and move on to C, B and finally A (Gang 1).
Excavate D and move on to C, B and finally A (Gang 2).
Install raft foundation for D and move on to C, B and finally A (Gang 3).
Install steel columns and floors for basement D and move on to C, B and finally A (Gang 3).
Carry on in composite flooring using the complete area (Gang 3).

In view of the above and in any particular sub-block the sequence of basement operations is presented in Gantt chart as follows:

[image: ]

7.0 Site Layout
A general layout is given in the appendix.
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columns. A cross section with columns is shown below:

Figure 3 Raft foundation
Basic steps of construction are:

Excavate the whole area to the specified depth
Compactthe area

Apply a layer of blinding concrete]
Lay reinforcement
Pour concrete to formthe foundation slab and leave to cure

4.2 Basement Waterproofing
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Figure 4: Diaphragm wall construction

4.3 Flooring System

Steel frame structure incorporating composite floor construction is the most suitable for this
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Figure 5: Composite floor
Basic steps of construction are:

Erectsteel frame|
Install profile decking
Install shear connectors

Lay reinforcement
concrete using a pumping method and leave to cure

The planed steel columns and composite floors for each sub-block are shown below:
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4.4 Drainage

‘The removal of rain and ground water during the construction of basements is most
challenging and requires continuous dewatering provisions. For a depth that is greater than
5m, a two-stage (level) sump pumping is suitable for most soils.

Page: 8.0 10 | Words: 896 | <35 English (UK) |

Change
Stytes ~

#4 Find -
25 Replace

i Select~

=T

®) w0 w4




image9.png
Basement Gantt chart

Weeks

N
R
|
of
of

EAEABEE
o|1]2]3

‘operation ‘duration

Diaphragm | 4w

Excavation | 2w

Disposal w +2w

W_removal | 21w

Blinding w

Raft w

Steel frame | 2w

First slab 2w

Gr._fl.slab_| 2w

2 cof oo ~f o] nf ] cof o]

3|

o

Stairs/Iit_| 4w |

Figure 8: Basement Gantt chart





image10.png
Ho

Paste .
1 romatpainter | [B] £ T 7 sba %, x

Page: 10f2 |

me | Insert

Words: 199 |

Page Layout

-l

References

AN

English (UK) |

Site layout planning - Microsoft Word

Mailings  Review  View

(an 2009 nagbcer
= | My T Normal

SITELAYOUT PLANNING:

AaBbCcl
o Spac.

Heading 1

A site layout plan is a construction plan prepared by the contractor as part of

their preparation activities before work on site begin.

The plan includes:

Locations of cranes with radii and capacities.
Site offices.

Welfare facilities.

Off-loading and storage areas.

Sub-contractor facilities.

Car parking.

Entrances, temporary roads, separate pedestrian access.
Vehicle wheel washing facilities.

Hoarding details.

Signage (Information Signs)

Temporary services:

1. Electrical power.
2. Lighting.
3. Water distribution and drainage.

4. Information and communications technology installations.

5. Site security systems.

Temporary works (such as propping solutions to retained structures, sheet

piling details etc.).

Areas for the construction of mock-ups (small scale samples) for testing.

Heading 2

AaBb .

_ Change
“| stytes~

Title

#4 Find -
25 Replace

i Select~

=T

®) w0 w4




image1.png
PRIFYSGOL CYMRU
Y Drindod Dewi Sant
UNIVERSITY OF WALES

Trinity Saint David

SWANSER.

rrrr—




image2.png
Wid9- o

BADER FINAL - Microsoft Word - g
Pogelayout  Refeences  Mollngs  Review  View - @
. . . Hrina-
i AN A (a9 201 9 | pabcenc| asbceoc AaBbC: aaBbce AAB

Paste

€ Fommat painter

Clipboard.

| & TNomal | TNoSpad.. Headingl Heading2 il

Paragraph Stytes

2.0 Project Description

The finished development is a commercial buiding block divided in different sub-blocks
having different heights, and 2 basement floors.

This development i to be buit on a raft foundation covering a soil mix of sand, ime and
clay. The location is markedin red as shown:

Figure 1: Development map





