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ABSTRACT

Formwork is an element that is very essentials in construction projects as they are the
main element in all structural design in the building. There are many types of
formwork system available in the construction industry; therefore, this report will
discuss about aluminum formwork system. This report is conducted to study how the
aluminum formwork system works. The objective of this report is to identify the
construction method of aluminum formwork system, to determine the components
used in the aluminum formwork system and to compare the aluminum formwork
system with timber formwork system. The study has been done at a high rise building
of 19 storey at Mukim 12, Sungai Nibong, Pulau Pinang. Through observation
obtained by the author, the methodology of this system uses the same concept as
recycle process, i.e. redo, reuse and recycle. By using this system, it is definitely gave
a greater impact towards the completion of a project. The author believes that this
system can ease the work progress to all the builders and to any parties involved in the

construction process.
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CHAPTER 1.0

PREFACE

1.1 Introduction

As years gone by, the technology has spread like a wildfire in our everyday lives.
Technology has made our life much easier. This includes the technology in the
construction industry. The important elements in constructing a building is the structural
elements, such as; columns, beams, staircase, roof and others. In order to build these
structural elements it needed a mould to create them. Thus, the usage of formwork is very
essentials in making them a reality. According to Béton (2009), “formwork: (according to
BS 6100-6.5): the section of the temporary works used to give the required shape and to
support the fresh concrete. It consists of sheathing materials (e.g. wood, plywood, metal
sheet or plastic sheet) in direct contact with the concrete, and joists or stringers that
directly support the sheathing”. There are many types of formwork available throughout
the world in this 21* century. Therefore, this report will discuss the aluminum formwork
system. Generally, aluminum formwork system is known as the Industrialized Building
System (IBS) in Malaysia as it is prefabricated first at the factory, then later installed or
fixed at construction site. Aluminum formwork system requires high precision in
designing the formwork in order for it to function and assembled properly. This report
will discuss how the aluminum formwork system is functioning and how the system can

give greater impact in construction works compared to timber formwork system.



1.2 Objective

The objectives of this report are:
1.2.1 To identify the construction method of aluminum formwork system.
1.2.2 To determine the components used in the aluminum formwork system.

1.2.3  To compare the aluminum formwork system with timber formwork system.

3 Scope of Study

This report is conducted to study how the aluminum formwork system works in a
construction project. The aspects looked into are the methodology of how the system
functioning and works, the components in the system and as why the system is better than
using timber formwork. Location of the study is at Mukim 12, Jalan Sultan Azlan Shah,
Daerah Barat Daya, Penang. It is a construction project of a high rise building consists of
two blocks of residential and a facility podium. Block A is a 900 square feet/unit, a total
of 170 units of 19 storey, while Block B is a 800 square feet/unit, a total of 170 units of
19 storey. A one block podium of 2 ' storey consists of parking lot, swimming pool, and

other facilities for residents. (Refer Appendix A)



1.4  Method of Study

The methods of study in this report were done based on three aspects. Which is;

through internet, interviews and observation.

1.4.1 The Internet

The World Wide Web has been a great help to find all the information that is
needed which have not found in books. Mainly the search is about formwork systems and

aluminum formwork system.

1.4.2 Interviews

Interviews were done in order to fully understand about how the system
functioning. The people that have been interviewed are the people who work at the

construction site and have been involved in the construction industry for over a decade.

1.4.3 Observation

Observation is the experience and knowledge that are gathered during the training

stint of five months at Syarikat Nyaman Sdn Bhd.



CHAPTER 2.0

COMPANY BACKGROUND

2.1 Introduction of Company
The company was formed to undertake construction projects with the

government and the private sector.

In May 1987, the Company was registered with PUSAKABUMI as a Class B
contractor. In August 1993, the Company was registered with Pusat Khidmat
Kontraktor (PKK) as a Class A Bumiputera Contractor.

In 1996, it was registered with the Construction Industry Development Board (CIDB),
Malaysia under Grade G7.

In year 2001, the Company has achieved the ISO 9001: 2000 Quality Systems as a
General Contractor in Civil and Building Industry and was later upgraded to ISO
9001: 2008.

Since year 2000, the Company has ventured in Property Development and has
complete more than 500 units of Residential Landed properties and Light Industrial
Building on Penang Island through its subsidiary company. Property Development
includes Taman Tunas Muda Phase 2 in Sungai Ara, Taman Nyaman Indah in Balik
Pulau, Taman Industri Nyaman Mutiara in Sungai Tiram and Metro Residences in

Bukit Jambul. All the property development is located on Penang Island.



2.2 Company Profile

Table 2.1 : Company Profile

Board of Directors

Dato’ Mat Shafie Bin Awang

Azhar Bin Abd Ghani

Registers

KJ. Tan Sdn Bhd
Pudu
55100 Kuala Lumpur

Auditors

Yeang & Co
Unit A1 & A2, 18th Floor,
18, Persiaran Gurney,

Gurney Tower,

10420 Pulau Pinang

Registered Office

199, Jalan Macalister,
Georgetown,

10450 Pulau Pinang

Contact Number

Tel No :

Fax No : 04- 228 2601

Email Address

info@nyaman.com.my

Banker’s

Maybank Islamic Berhad

Financial Status as at 30" June 2014

Net Current Assets : RM 19, 112, 943. 00

Company Net Worth : RM 21, 700, 095. 00

Authorised Capital : RM 5, 000, 000. 00

Paid Up Capital : RM 2, 000, 000. 00

List of Shareholder’s

Dato’ Mat Shafie Bin Awang (80%)

Azhar Bin Abd Ghani (20%)




2.3 Organization Chart
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Figure 2.1 : Organization Chart



2.4 List of Projects

2.4.1 Completed Projects

Table 2.2 : Completed Projects

COMPLETED PROJECTS ON 2005 ONWARDS

NO DESCRIPTION CLIENT CONTRACT
SUM (RM)
01 | Proposed 59 Units (@ Storey Terrace Houses Infra Land 11,054, 861. 24
on Lot 688, 689, 690, 691 & PT 319, Jalan | Development
Seri Genting, Mukim 6, Daerah Barat Daya, Sdn Bhd
Pulau Pinang Date Awarded
2010
02 | Proposed Housing Scheme for 38 Units 3 Utility 8., 438, 000. 00
Storey Terrace Houses, 2 Units 3 Storey | Resources Sdn
D\Semi Detached Houses on Lot 681, 683 & Bhd
684, Jalan Pondok Upeh, MK 6, Daerah | Date Awarded
Barat Daya, Pulau Pinang 2010
03 | Proposed to Construct 2 Storey Bungalow TYT Tun 3,272,807, 87
House (1 Unit) on Lot 9851 (Previous Lot is Dato’ Seri
7976), MK 13, Daerah Timur Laut, Pulau Utama
Pinang Date Awarded
2011
04 | Proposed Development of 53 Housing Units | JKP Sdn Bhd | 9, 051, 872. 03
1 Floor Terrace (Type A) and 39 Housing | Date Awarded
Units 1 Floor Terrace (Type B) on Lot 132, 2011

134, 748, 749, 185 and 786 MK 19,

Seberang Perai Tengah, Pulau Pinang




05

Proposed to Erect 14 Units of 2 Storey
Terrace House, 18 Units of 3 Storey Terrace
House (Type 1), 12 Units of 2 Storey Terrace
House (Type 2) & 2 Units of 2 Storey Semi
Detached House on Lot 732, 728, 729, 977,
978, 1418, 10088 & Plot A, MK 6, Daerah
Barat Daya, Pulau Pinang

Metro Penang
Sdn Bhd
Date Awarded
2011

14, 003, 600. 00

06

Proposed to Erect Light Factory and 2 Storey
of Semi Detached Office Type A (1 Unit),
Type B (5 Units), Type C (2 Units), Type D
(2 Units), Type E (5 Units), Type F (1 Unit)
and Light Factory and 2 Storey of Office
Terraced Type A (2 Units) and Type B (25
Units) on Lot 15315, MK 12, Bayan Lepas,

Pulau Pinang

Nyaman
Mutiara Sdn
Bhd
Date Awarded
2012

18, 500, 500. 00

07

Proposed Development of 80 Housing Units
of 2 Storey Cost Gouging Cluster (Phase 1D)
on Lot 132, 134, 748, 749, 785 and 786 Seri
Akasia, MK 19, Penanti, Seberang Perai
Tengah, Pulau Pinang.

JKP Sdn Bhd
Date Awarded
2012

0,331:895. 53

08

Proposed Erection of 24 Housing Units
Terrace Block F & G (Plot 45- 68) on Lot
732, 729, 977, 978, 1418, 10088 and Plot A,
MK 6, Daerah Barat Daya, Jalan Balik Pulau,

Pulau Pinang

Metro Penang
Sdn Bhd
Date Awarded
2013

3, 849, 000. 00




2.4.2 Ongoing Projects

Table 2.3 : Ongoing Projects

ONGOING PROJECTS

NO. DESCRIPTION CLIENT CONTRACT
SUM (RM)
01 | Proposed to establish 1 Block of 5 Storey of | Lembaga 2,300, 000. 00
Sekolah Agama Rakyat on Lot 8159, MK 12, | Jawatankuasa
Daerah Barat Daya, Lorong Kenari, Jalan | & Qaryah
Dato’ Ismail Hashim, Pulau Pinang. Masjid
Sungai Ara
Date
Awarded
2013
02 | Proposed Construction and Completion of 1 | JKP Sdn Bhd | 57, 653, 556. 67
Block of 19- 20 Storey Middle Cost Apartment Date
Type A (170 Units), 1 Block of 19- 20 Storey Awarded
Middle Cost Apartment Type B (170 Units) 2014

and 1 Block of 2 %2 Storey of Car Park Podium
together with Infrastructure Works that are
related to Seri Anggun Phase 3 at Mukim 12,
Jalan Sultan Azlan Shah, Daerah Barat Daya,

Pulau Pinang.
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CHAPTER 3.0

CASE STUDY

3.1 Introduction of Project

The title of the project is to Propose Construction and Completion of 1 Block of
19 - 20 Storey Middle Cost Apartment Type A (170 Units), 1 Block of 19 - 20 Storey
Middle Cost Apartment Type B (170 Units) and 1 Block of 2 ' Storey of Car Park
Podium together with Infrastructure Works that are related to Seri Anggun Phase 3 at
Mukim 12, Jalan Sultan Azlan Shah, Daerah Barat Daya, Pulau Pinang. This project is
owned by JKP Sdn Bhd and the construction work started with construction of piling in
the early of September 2014 for Block A. The case study of constructing aluminum
formwork is done at Block A. (Refer Appendix B)

Below are the consultants involved in this project:

Table 3.1 : List of Consultants

Architect A.S.A.S Architects

Engineer (Civil & Structure) IZINRIA Consulting Services
Engineer (Mechanical & Electrical) ABA Jurutera Perunding
Quantity Surveyor ZMS Associates

Contractor Syarikat Nyaman Sdn. Bhd.

11
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Photo 3.1 : Project Signboard

The manufacturer of the aluminum formwork system is TAC System Formwork Sdn
Bhd. This company has involved in the construction industry for over a decade. TAC
System Formwork Sdn Bhd has been established since 2002 by Mr. Charlie Teh. Since
then, the company has completed varieties of construction project all over Malaysia and
has spread its wings to Thailand, the Philippines and Singapore. It has exported the

formwork to all over Asia.
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3.2  Aluminum Formwork System

Aluminum formwork system is known as Industrialized Building System (IBS) in
Malaysia and it is quite similar to modular deck formwork. This system is designed by

the manufacturer and later assembled at construction site.

This system is made in shapes of aluminum panels that can reach thousands of pieces.
Since the house is design typically, all the units in the building is a mirrored image of the
other. The design of aluminum panels in this project is based on architectural drawing
since they didn’t get permission to use the civil and structural drawing. The construction
drawing supplied by TAC Formwork has included all the structural elements in the

building. (Refer Appendix C)

The system is being calculated per meter square and not by per components. 1 m? of
aluminum formwork can cost up to RM 500. Thus, making the main contractor spent
approximately RM 1, 500, 000.00 for this formwork system. As stated in TAC official
websites, this system can be used up to 250 repeats, thus can save cost and time for a long

term period.

TAC System Formwork had issued one theory about how the system can creates one
floor level in 4 - 5 days compared to timber formwork that took 10 - 15 days.
Figuratively, in one month, the contractors can produce 4 - 5 floor levels in a high rise
project. Thus, by using this formwork, the construction works can be done faster and

efficiently.

13



Based on the theory issued by TAC, the author has a contrast opinion about it. Based on
observation, it is quite impossible to create one floor level in 4 - 5 days, because there are
few factors that need to be considered such as; weather condition, number of labors,
labor’s experience and the labor’s working speed as well as the delaying delivery of

formwork to construction site.

Weather plays an important factor in conducting the construction work smoothly. Living
in Malaysia, the weather condition is either sunny clear or rain. Therefore, if heavy rain
falls, all the construction work is delayed. By mid July till September, Penang has
experience heavy rainfall throughout the months that makes the installation process is

delayed. Thus affecting the progress of concrete work.

The contractor must budget the labors thoroughly. This means, the number of labors need
not be less or more than it should be. If the number of labors is less, the speed efficiency
of the project cannot be achieved. The worst situation would be that the number of labors
is too many and there is no work to be done. This factor is crucial as it is directly

connected to money. When talk about money, every cent is counted and is precious.

Besides that, the contractor also needs to think about the labors’ experience on handling
the formwork system. Even though this factor is not a major problem, but it is still need
to be considered as it will affect the work progress. Sure enough, the system itself does
not require skilled labor, but then, we need to count the time spent by teaching the labors
about the aluminum panels. Besides that; the working speed also plays an important

factor in speed and work efficiency.

14



One factor that is really essentials in achieving the speed efficiency is that the formwork
needs to be delivered to site on time as agreed by both parties. (Refer Appendix D) From
a contractor point of view; if the schedule cannot be fulfilled, the project is delayed thus

creating great loss in the form of labor, energy, time and cost.

All of this problems can be solved if the parties involved worked together to fix it. Every
problem has its own solutions. But the theory issued by TAC is still quite difficult; i.e. to
achieve one floor level in 4 - 5 days. From the author’s point of view, the system can
achieved one floor level in 6 - 7 days. Comparative to that, it is still faster than using

timber formwork.

3.3 Construction Method of Aluminum Formwork

Method statement on how to install aluminum formwork has been focused at Unit
9 and Unit 10 of Block A. This is because, for the first three floor of the units, the project
uses timber formwork while waiting for the components to arrived on site. Aluminum
formwork is started with third floor columns and for the fourth floor slab. The example of

construction drawing by TAC Formwork is shown through Unit 9. (Refer Appendix E)

To summarize how the system works, aluminum formwork system is like putting up
puzzle pieces together into becoming one big structure. To ease the installation of

formwork on site, the manufacturer has labeled all the components at their body parts.

To ease understanding, figure below shows how the aluminum formwork system is

functioning at site;

15



Erecting
Formwork
Installing Deck
Striking Off Steel and M&E
Ducts
«5, -
Concreting

Figure 3.1: Cycle Process of Aluminum Formwork

3.3.1 Erecting of Formwork

The erecting process is done by referring the construction drawing supplied by
TAC Formwork. This can be done easily as all the aluminum panels have its own sticker

label attached to it. Thus making it easy for the labors to find the required panels.

16



(d)

(c)

(e)

Photo 3.2 (a-f) : Sequence of Erecting Aluminum Formwork

(3™ Floor Column - 4" Floor Slab/ Beam)

1



As shown in photo 3.2 (a), setting out need to be done first in order to ensure that the
columns are in the right position. Based on photo 3.2 (b) and 3.2 (c), erection of
formwork started with columns. The aluminum panels on columns are called Wall Panel.
(Refer Appendix F — G). While erecting columns, the labors need to make sure that it is
assemble carefully according to the gridlines. This is because; columns are the

benchmark for every floor levels in the project.

Before assembling the columns, the labors need to put mould oil on the surface of Wall
Panel as can be seen in photo 3.2 (d). Based on the same photo; after finished assembling
the columns, the erection of beams will started with Beam Bottom followed by Beam
Side. (Refer Appendix H — I) Installation of slab panels would be the last step in erecting
the formwork. The working process would be done in bays as you can see in photo 3.2

(e) and (f). (Refer Appendix J)

After finished erecting all the formwork, again, the contractor will weigh the columns to
make sure the verticality is precise. Mould oil is put on the surface of floor slab before

the installation of steel structures, electrical wiring and plumbing works occurs.

3.3.2 Installing Deck Steel and M&E Duct

Installing deck steel and M&E duct will occur after erecting of formwork
completed and before concreting work occurs. This stage is when all the reinforcement
bars and M&E duct takes place on the floor slab. Reinforcement bars for beams, BRC,
electrical conduit, air conditioning pipes and also cold water piping for drainage and
sewer system. Rebar for columns had been done earlier before erecting stage due to the
stage of fixing the aluminum panels for columns before fixing aluminum panels for

beams.

18
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Photo 3.3 (a-d): Installation of Deck Steel and M&E Duct

Based on photo 3.3 (a), it is the installation of beam reinforcement. Next to it, photo 3.3
(b) would be the installation of BRC reinforcement after the installation of mechanical
and electrical duct as can be seen in photo 3.3 (¢). Photo 3.3 (d) shows the layout section

of cold water piping of a bathroom.

19



3.3.3 Concreting Work

Concreting work for this project begins with concreting the columns first,
followed by floor slab and beams. In the early progress of concrete work, the concreting
work is done when the construction of two units’ houses completed. This happened due
to delaying of formwork’s components on site. In early July 2015, almost 80% of
aluminum formwork’s components arrived on site, therefore; the concreting area has
widened into four units of houses. This type of concreting work is called the staging
process. The concrete work has been divided into three zones, which is Zone A, Zone B
and Zone C. Zone A includes Unit 3, Unit 4, Unit 5 and Unit 6. Zone B includes Unit 1,
Unit 2, Unit7 and Unit 8. Zone C includes Unit 9 and Unit 10. One unit house needed

approximately 18 m?® of concrete Grade 25.

@ ()

Photo 3.4 (a-b): Concreting Work at 4™ Floor Slab/ Beam
(Unit 9 and Unit 10)
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Photo 3.4 (c-f): Concreting Work at 4™ Floor Slab/ Beam
(Unit 9 and Unit 10)

The concreting work is started by concreting the column first [photo 3.4 (b)], then
followed by concreting the floor slab and beam (photo 3.4 (c) — (f)]. The stage of
concreting the column and the slab does not occur at the same day, in fact the column is
concreted one/ two days earlier before concreting the floor slab. This is to fasten the

speed of construction work by not waiting the installation of steel deck and M&E duct.
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3.3.4 Striking Off Formwork

Dismantling of formwork is done after concreting work is finished. The
dismantling off formwork is faster due to its design that are able to hold concrete slab by

using adjustable prop unlike timber formwork that needs to remove all the scaffolding.
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Photo 3.5 (a-d): Sequence of Striking Off Aluminum Formwork
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The procedure of striking off formwork is the same as erecting the formwork. Striking off
stage started with dismantling the columns based on photo 3.5 (a), followed by beams
based on photo 3.5 (b) and lastly slab panel based on photo 3.5 (c). As shown in photo
3.5 (d), all the formwork has been removed to the upper floor level for the next structural

stage.
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3.4  Components of Aluminum Formwork

3.4.1 Components of Aluminum Formwork

Photo 3.6: Wall Panel (WP), (WPF)

Wall Panel is one of the main components of aluminum formwork. Wall Panel is erected

at columns. *varies in sizes

L i

Photo 3.7: Wall Heel (WH)

Wall heel is usually fixed at the bottom of wall panel at columns. It is to prevent the

occurrence of honeycomb at columns.

23



Photo 3.8: Wall Top (WT), WX

Wall Top is fixing at the top of WP. It is a smaller size of wall panel. *varies in sizes

WX is similar like WT, except for the coding, due to its special design specifically in this

project. *varies in sizes

e =
Photo 3.9: Column Nick (NC)

NC is fixed in between column to Beam Bottom. *varies in length
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Photo 3.10: ND
ND is similar like NC; to connect BB — BP and BB — BB but differs in code name.

*varies in length

Photo 3.11: Beam Column (CB)
CB is fixed in between WT, BS. CB can also be fixed at lift shaft if the length is long.

*varies in length
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Photo 3.12: Beam Column Right (CBR)

CBR connected slab panel and beam at the right side. *varies in sizes

Y

Photo 3.13: Beam Column Left (CBL)

CBL connected slab panel and beam at the left side. *varies in sizes

26



Photo 3.14: Beam Side (BS)

BS is installing at the side of beams. *varies according to beam sizes

Photo 3.15: Beam Bottom (BB)

BB is the bottom of beams. *varies in sizes of beams
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Photo 3.16: Beam Panel (BP)
BP is installing for beam that is NOT more than 230mm width. Differences between BP

than BB is that BP is full weld and is connected with AB. *varies in sizes

Photo 3.17: Slab Panel (SP)

Slab Panel act as floor slab. *varies in sizes
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Photo 3.18: Slab Corner (SC)

SC is fixing at the corner of floor slab. *varies in length

Photo 3.19: Slab Joint (SJ)

SJ is used as connection for slab that has the same floor level. *varies in length
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Photo 3.20: Slab Joint Both Side Plate Cover (SJB)

SJB is used as connection for floor slab that has different floor level especially in drops at

bathroom. *varies in length

Photo 3.21: Link Side/ End (LS), Link Medal (LM)

Function of LS and LM is similar, which is to connect slab panel together.
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TR VR
Photo 3.22: Link Head (LH)
LH used to connect LS and LM at their intersection. Link Bar (L- Bar); is fixed at the

sides of LH to connect LS and LM.

.4‘ )

fhitie \ ¥ LT L

Photo 3.23: Kicker (K)
Kicker is installed at the external side of the building. Usually being fixed at column. It is
fixed by using wheel and nut. It also can be seen at copings of the buildings. *varies in

sizes
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Photo 3.24: Channel Head (CH)
CH is part of beam bottom layout drawing as it is erected together/ side by side. Besides

that, the circular hole at the centre of CH is to hold up adjustable prop. *varies in sizes

Photo 3.25: Angle (AE), AB, AT

Angle is fixed at WP for the edges of columns. It differs in code name. *varies in length

*(Refer Appendix K)
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3.4.2 Aluminum Formwork’s Accessories

Photo 3.26: Adjustable Prop

Control slab and beam level. Props also help to support aluminum formwork.

Photo 3.27: Steel Pin and Wedges

Similar like timber structure, they have wedges to strengthen the formwork structures. In

aluminum formwork, steel pins and wedges are used to tie all the components together.
*steel pins comes in two sizes (as stated in photos); the longer ones are used to connect

LS and LM with LH
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Photo 3.28: Wall Tie

Wall Tie is put in between wall panel at columns. It helps to prevent concrete wall from

bulging.

Photo 3.29: LDPE Tubing for Sheathing Wall Steel Tie and P.P. Sheet
LDPE and P. P. Sheet are both plastic that is used to cover wall tie metal. Other function

of LDPE tubing is to ease the movement of wall tie steel after concreting process.
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Photo 3.30: Double Wall Waler, Wing Nut and Tie Puller

Double Wall Waler is used at the bottom of column to support the formwork’s strength

when the process of pouring the concrete inside column.

et RS e i
Photo 3.31: Working Platform

Platform used for the workers to stand for assembling and dismantling of aluminum

formwork outside building structure.
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Photo 3.32: Temporary Formwork Opening
To ease the movement/ shifting of aluminum panels from lower floor to upper floor.
Usually every house has one hole to move panels faster. These holes will be cover up

later when all the shifting work is finished.
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3.4.3 Aluminum Formwork Additives

Photo 3.33: Mould/ Form Oil
Use before the work of concreting for slab formwork and before fixing wall panels for

column. It is to prevent the concrete from sticking on the surface of formwork.

Photo 3.34: Grease

The usage of grease has the same function as mould oil except that it is put at the edge of

formwork to ease the striking off of formwork easily.
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3.5  Comparison between Aluminum Formwork and Timber Formwork
Table 3.2: Comparison between Aluminum Formwork and Timber Formwork
Aluminum Formwork Timber Formwork
Labors 1. Does not required skilled 1. Required  skilled and
labor unskilled labor
2. Two unit houses (Unit 9 2. Two unit houses (Unit 9 &
& Unit 10) only requires 8 Unit 10) requires 15-17
number of labors number of labors
Time Time to erect and striking off | Time to install and remove
formwork is shorter (4-5 days) for | formwork is longer (14-15 days) for
two units. two units.
Tools and 1. Hammer and metal chisel 1. Requires hammer, seesaw,
Machineries to fix and remove nails, measuring tape and
formwork other tools necessaries for

2. Connection of formwork
are only steel pin and
wedges

3. Formwork does  not

require heavy machinery,

i.e. tower crane to lift

formwork floor by floor

(use temporary formwork

opening)

carpentry.

2. Requires a lot of scaffolding
in order to hold up concrete
slab

3. Require heavy machineries,
i.e. mobile crane, tower

crane, to lift scaffoldings,

wooden planks and other
materials required (due to

materials comes in bundle
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Materials

Wastage

Does not have any major wastage.

Possible wastage comes from

steel pins and wedges (8%) and
the PPE and LDPE tubing (10%)

Wastages comes from wooden

plank, wooden board, rafters, nails,

and many more etc. (type of wood

used: mixed wood)

Architectural

Finish

1. Better and nicer
architectural finish.

2. Provide sharp edges and
nicer cuts of columns and

beams.

Poor architectural finish

Depends on the quality of

timber formwork (too many

repeats would degrade the

aesthetic value)

Repeats

Formwork

of

Up to 250 repeats. (This project
can use the formwork until all

structural elements completed)

According to  JKR,

timber

formwork can use up to 3 times

repeat; differs to timber quality.
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Cleanliness

1. Greater site cleanliness as
it has no wastage.

2. Require approximately 1
day and 1-2 number of

labors to clean it

1. Poor site cleanliness.
2. Require approximately 2- 3
days and 4-5 number of

labors to clean it

Price

1 m? of aluminum formwork is

approximately priced RM 500. 00

Total cost of aluminum formwork

is RM 1, 500, 000. 00

e Save a lot of money for a
long term period due to its

repeats of performance.

1 ton of mix wood is approximately
cost up to RM 300. 00.

Plywood is more expensive as it
measured by feet long. Plywood
(4°x8’%12”) is cost RM 44. 00 for
76 pieces.

e More money needs to spend
on buying more raw
materials due to limited

usage.

Scrap Value

Aluminum formwork can be sold
back to the manufacturer after
finish the project. Prices are
negotiated  accordance  with

formwork’s condition.

No scrap value as all the materials;
such as timber will be burnt up or is

disposed at dump site.

40




CHAPTER 4.0

CONCLUSION

4.1 Conclusion

Time and money is precious in handling a construction project. By using the
aluminum formwork system, it can shorten the time frame of the construction process and
save cost for the builders and the contractors involved in the project. Compared to timber
formwork system; which took approximately 106 hours (for two unit houses) to construct
it, the aluminum formwork system only took 72 hours (for two unit houses) to finish it.
Thus, it gives greater impact towards the efficiency and the speed of the construction
works. Although the initial cost of purchasing the aluminum formwork system is quite
expensive compared to timber formwork; but for a long term range, the aluminum
formwork system is more worthy due to its ability to withstand up to 250 repeats of usage
compared to timber quality which can only withstand up to 3 times of usage, according to
Jabatan Kerja Raya (JKR) Malaysia construction manual. In a nutshell, by using this

system, it can ease the work progress towards the completion of the project.
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TAC System Formwork Sdn. Bhd «oosser)

The Aluminum Formwork Manufacturer

TAGC
System

v~ FORMWORK

SCHEDULE ,ZONING & DELIVERY

|

Company Name

: NYAMAN SDN. BHD.

Project : 0069 - NAP - PENANG
Unit / Block : BLOCK A
PRODUCTION DELIVERY
ZONE AREA PEL-ORDER DATE DATE MOCK-UP DATE DATE
ZONE 1 LIFT LV1,LVv2 4/10/2015 12/4/2015 - 15/4/2015 16/4/2015 - 20/4/2015 4/5/2015
LIFT LOBBY
CORRIDOR (Grid line E-H)
ZONE 2 UNIT 3 COMPLETED COMPLETED COMPLETED 4/5/2015
ZONE 3 UNIT 6 4/11/2015 16/4/2015 - 19/4/2015 22/4/2015 - 25/4/2015 7/5/2015
ZONE 4 UNIT 4 13/4/2015 20/4/2015 - 24/4/2015 28/4/2015 - 2/5/2015 12/5/2015
ZONE 5 UNIT 5 14/4/2015 25/4/2015 - 30/4/2015 4/5/2015 - 7/5/2015 15/5/2015
ZONE 6 UNIT 7 15/4/2015 1/5/2015 - 4/5/2015 18/5/2015
CORRIDOR (Grid line A-D) 2
ZONE 7 UNIT 2 15/4/2015 5/5/2015 - §/5/2015 20/5/2015
ZONE 8 UNIT 8 16/4/2015 10/5/2015 - 14/5/2015 - 23/5/2015
ZONE 9 UNIT 1 16/4/2015 15/5/2015 - 19/5/2015 = 25/5/2015
ZONE 10 UNIT 9 17/4/2015 20/5/2015 - 24/5/2015 - 28/5/2015
ZONE 11 UNIT 10 17/4/2015 25/5/2015 - 30/5/2015 - 4/6/2015
Prepared By: Acknowledge By:
Name :SHAHRIL
Date 110-4-2015 Date:

d XIANHdd

V |



LA e e

i

WBISAG;
.

e2(125%6!

A4

~

75 &8 2160 1577 ]

I)
AL COMWgsmon. |

SRS F1 (125%600)

B

1
125x600

|
D16
|
EH
2=z

N
N
o
-
S
1

F2(125%X600)

(@)
0
_— [\
<
C.2
()
w
x
O
L
>
O
M)
QN
N
<
L
\

3 (125x300)

= :

—

o4l

' PL0069-1T(5)
+0
9a

i 125

F9a (125x450)

— e A ————

F11| (125x600)
PL0069-13(4)

110

e

062

i,
— |

ij____‘

25)(600)
\E:ln \s N
=7

S8 1T (009 [ 009 T 009

(150x750)

[

(1%

1200
() rl [ATaTel A
SRR T
A A

620290 710

e

-

—
|
|
l
|
|
|
F
B |
b J

o sl O L e ’l l llh ‘. 1—‘
l ) (ot b )

[@N]
) | )
4 ;“'7" 4 '-“ -JW—"”::J:I-:—'.{.& ! | o
TUNER SRR — nge falole) AT (o] Lo I (1 2
e e

W C3a C3q

ex

(o7 A OO a5 009003 o0g 17
: ‘

e R e

PL0069-13(1)

s

Ny
e gl d . wE

F5 (125x450)
s
I o

|

|

|

|

|

| o AT o
=

|

|

~75 ;— +0
ek AR
VAT T
i CPAST BTAN i | s ] o T 501 2
$.: Q\?E‘} [.:GZC ﬁ - (f EJ . EH M e .
" k1.2 (230x450) ©13 : \{’“ i e
;. 1563 e i
s P G
4068 et - Fiii;
_; ; = ‘ # HRALNTE

ZONE 1% - UNIT 9

(w0069: NAP — PENANG —  (WALL PANEL LAYOUT)

;
T

AS
ar

3

uil ¢
= 1: 50 mm V2=6=~.201H

fetr BMBLoos9=NaP - z10-wroi) fr

9]




U
—
o
o
(e)]
s
—
(%]
—_——
—_—
p
450
ot ]
3 _—T= e r—— | Q. o "‘l
i -AES-2600 ‘5-‘Q 450 o 2 Lvacw|ns
- O
600
” 0 { !
FLOOR HEIGHT 3175 2725 | 450
FLOOR HEIGHT 3175
<4 2725 asp [
] c—
® 3
el o 225 WP 2550 ;L b
----- §
600 WP 2400 5
ol

g
7
=
230 W 2550 I
L s
d 5
It
2575 600
BN
=S 1)
A -t |
E Syneth o A
B e i
%“?g = e >
ggﬂ ZONE 1 1_lJNIT 9 2150 mm| os.oa;qustr
(v« 0069: NAP_ — PENANG (WALL MODULATION)

Rl DOES-NABYrLr o;tE

Fx
T

RYAN




FLOOR HEIGHT 3175
[ s 2
™ . =1
[=2]
12 125 L
b ++ @
4 o]
225 WP 2400 =8 L
585 WP 2400 1=
$2 : F
] | g T
B ; 600 WP 2400 5
a T IS
g T 3|8
i 50D WP 2400 f Tn ’
:
. § 5
d 5UO WP 2400 % T
5 18| |
— 250 W 2550 fzsqﬁf 1th§ -
2725 1450
2725 450
— ‘1 -
Y — (0
o y I 2
L] L
2425 l 750 l
A P e R 4
1 ; 3 2 21 £ e
¥ = el
i _"" Ty 9057
K RS 2, = SoEY —iS
A Slae, et . ¥ 8
. R 600 WP 2400 £
2
g
6UO WP 2400 % o
s 3 ~
e 2|2
8
C_‘;) GUO W 2400 3 H
! 8 g
585 WP 2400 5
z s
T 225 WP 2400 a‘MLE i
Eo 8 &
| B!
2575 | 600
= FLOOR HEIGHT 3175 = . [J—'—L’\
e 2 AR ):.
D Rt o 2575 300 300 ! fj
A S A= l_ % A
: LA v 5
AR i e —3 { N
e i, 4
= =
2 . % g
] DL S
i
e
(2= :
5> ZONE 11 -UNIT 9 |
unil | daTe
¢3 () £ 1:50 i 0505201
% dwg.n
. (0069: NAP — PENANG (WALL MODULATION) “Rvan [ $0ES- NPT ELEO4

b

0 VT{TI\T’C[JJV '



\4
¥
|
i
N i
\ i
d d d &
/
N - - % » Pi,JI;I:-
Lo 8 (8 i o0 P
8| 1 ©
L 24 /0 2160 1577 i
E!\}Cz ,I \] 32 150 KE iz : 2 I E}'I_.
it P-"%—aa—szs———p{}——-m—sa 1400 257 aa—ml-—c—;‘ﬁ- —gs?—aa-&ss—{}ék——zf—--w- s
T e (12696569 bl i
Y 1
B W > o | [2¢
f"') 32 & A
= 55 £ Lot & i s NN
&~ 57 G)"-- 257 B0 1 M _zwrwen [ 257 B8 1400 B X
’ = g = i (TZ5%X000) - =y
é x ) — = e ] / \_N
= +0 I < — 1k —
) (®)) ~— e == g i <+ (@aN|
o Joa | © « 2 @B & HE RS Ol
53 S T Lpodipsa— { PO
- 2 sl o il o
COLUMN SHRINK g o) 9b N 5
' Floor (1200x23Cnm)  [B]— — A
; 5 O S o .
Floor (1000x230mm) 3O — b, (PN o
1O oo % 4
p8 C4 ( 6 F_ 257 uB 76 [
/_—\ -—L@ e 8 =) !
: 23 o Y- Fa N A MmN e N\ -
7 —FSn (] Pty —— g3, MRS/l
e LoF 257 BB TA0U—__ | X] 757 B8 573 [ 257 BE940 Y ———282°88-948 o —PKJ-orssu e [X] QL L
= ) o€ € [ E—" w4t (. PLJnnnn TR g
b > 82 82 gl 83 gilod | | ~100 ~f
25 53 &2 2
g s £ 10e Bl
B o o 2 s o xE
2 & 2] s ol | SN T
— X S 257 b8 670 757 88 905 [ 4 )
' sl 4K gs-—*—-**ﬁ gE - 2 Ft_}_m_f L—~| |= ‘!
KOMm B ’ fo =iz |
= i IofEs ¢
g A ™~ |3 @ x \g B -
£ H— |3 ‘s
e 34 b4 ﬁ \—/l : 1I
Sg i Ex A4
- Ay iy c A7 K R (12 S % E =138 ). ;
i TR g e S i b § |
a CDN C3 Gd¢ '(‘R 9 _E_ !
g & 8 °g]
8 iy b s d C1 A I
5l —~ e st i b T3] S '
o = g ® 8| = e
ESZQ 2 & mi QA 257 BY W00 ]
L(>§ +0 Ol7 BT ’HISQ 257 B 1100 I §l§ |
(o) £ Eg = a ';
o 9f Tila F7 (§26x450) & |
o g g < !
2 110 O &s i
2l — ¥ — - |
- = - £ g
& :
~ £ g o~
ggﬁ_ ok +0
| F7 (125x450) o |9 =
s X 257 BB 1172 X 0011 BB £5¢ I o ‘c‘;é
St “’i Y UL Ex < 110
afl o 3[40 | :
=i g ) . (a = |
I; 52 J g E} 9l : 8 I
N v die e ! |
/\ 9 ARt §§ §§ %E (W‘VW“\
G4CON S 473 | AHEAT = Ay L i = (1S (90
% 230 OP 1100 230 BP 697 Ao ve 637 230 B_C‘?D:l g
S &9 = RETIINE g 7 R 4 = = e '
% C1b F12 (250x450) T —— C5 A v ;
L g e i
Ao e L2 LA (R |
o L 500 3508 ol o 2
9. P il 5 f o \ :
3 4068 D VT SR |
i i f b ' i
(- a 1By 20i5:

DL

ZONE 11 -UNIT9|

< 1:50 mm 12--6~.2015
(- 0069: NAP — PENANG —  (BEAM BOTTOM LAYOUT) Sfittr $HRLovey™Hp- 719 Bao:

SHOMNEOS
wiols

TONTddY H

I''A



: \
!a 1 @9 \
o~ Yl e o G : [ ' - pre l I U6 55 7007
vl ra = o — : s et
4 f o | fig B R
s 728 8 /b 2160 177 -8
Iyt | N —— b | E 1S
e T BUG1 56 0Gr 2011 50 06¢ i ;I |
4 hS* [—I,\ :!3.{6 S8 05F — r‘| ( ‘] f S_)B(%[_ Oj zlil S8 05T I ,,l
‘e g 4|
- S — ¥ 7300 sJ
() T8 90 175 .8 a1z 67
o~ iy NC 325 [T 1 0061 SH GIT ﬁ | ) P SO
o~J 2 ~~ [375WX ! M
< o s 1 [ —_D0SI1 50 660
: gl |, = 1 T25%600]
o ol [ = -~ =
i 7)) g S -
N J 90 8 ™ e
SIE X T i / m () [ +0 o
"_COLUMN_SHRINK] A & T D 9b -
i Floor (1 200x23 nm) e ’5\ QO m u'- 200C8R215
=. L O 2] =3
h Floor (1000x230mm) o D — e :
o ﬁo = _.__._E_._ 4
= o< il o le ! a5 Sy __‘Ij
LT ) 524 4 _ne ) | 7prBs 00 T
N o 3
e o L F 84505 7 5 03t (08 (D]
5 m:z_a e gﬂfm T PR oy T é 776 S0 516 059 50 5;|.E 008 S5 515 A R v e
0% BY=G0Y : ARSI TVIG SO Iz D) 7 3, ] . >
5 5 %f = 0051 S@ 61 ‘u 0 Igrl S8 ﬁ?ff&a Y01 SB G1Z 801 SB SIS tlglcg 5;4). = H(:I)LH SO Sy %100mr| SO Gy 1 T m\ (‘O?j
\__/" 430 NC / o 1500 | | & ,] O il }f‘ (]
2 e : | 8 c EE
| o b 75 it o T o B
o m o o ]O | =] 5
4 ‘ § 2 — B £l EH P Jm
L L o &l OB SAEIT | o T O~ I A W
e i ‘GT; e v F7 Oe1 S8 05y 2 [ o ; ; ;
’ Gl Bt D +0 o s N |
b g 9¢ | 8 9d S
{1 & & A == 5 @ ol g 3
o m ] & o _J 5\
e » i fla T OF B AT
e 2 - T ES e
—\ 1700 ¥ O, T,f“ o
6 . ; Tu%x%)rl'gé ol 5 Elgss 12 AT /’:__‘i{ ’Et - LEEl
A = : = ","l— - Tl || — ﬁ“ﬁ.‘_ — -yl
[T ICTTA T10 B5_ 1200 1 =
@5 ﬁ' % 06 83 N E"E: i,?;:g | %C"&;
| (|30 ] { 5 = A
gl [a el = f : A=)
L —~ f 2 B 119 J B = o[ | —
3 § = % 110 N Cfl ' mE s
be 10 5 Bis e TR 140765 7700 N ‘EE e L"Pwéﬂi‘gtu‘l
EHEEY 2R TS Y0075 B T34 ST T H—T E— e S
d ? E:J 9]( 8 & i Ez 2 H__ - | 3 32? 1
< B 10 O —H R
V’_ —'—-J |
ol | el g o, E ~N g B
. e L &) ~— ] |
I s 2 ™ ==k
‘% IS o [40 ifi
e gp_sm 8 z_(/l_ Iz a_a i D 1
S T 2‘5*‘3‘;@&“@ 5 8 9
<t IS0 2| N____Georsaciz 5 (@) B
" o g S |
Sy HEe loh A L9l E
- 3 lg [8 5 | R el B8
N i ?_ 110 4 g b 5 {
il b ET8 o ;
/-'\ _______ g % oA ~ %
¥ A Ziv SH O™ ;s 00Z1 58 ;lz 03¢ s_'ﬁ N G0z SB GIZ T LLf
? i)
g = [ 0OZI SH 52t SB 62 [ | N 268 S8 06F | 0021 SH 0S¥ [ s %
(&) 1 1 é (éé%f) ‘fé(j ) i& ’ \ o IC,I ) 7
= '\M—g e
EDE\/ = ) i %ﬁ%,‘@ § i :
Ll\»;é 2 ‘%ﬂﬂy PPt l? f\_ﬁﬁf i{'] - : g 900 ' :
=) # b I ; :
=5 Eop g
o | 4068 el
i (it T ?
1 e g
,5% : 1 JUN 0 15+
(;5 ] :
o
> T -UNIT9
z : - unt & 2
%3@ ZONE 1 ' N A 1: 50 r'nrnl w 12-~6~- 2015

NAP PE

(= 0069:

NANG

(BEAM SIDE LAYOUT)

Siiaa

4 NAP - 219-BSO1

T YIONTIAY |



\\
! \
\
//
\"‘-_,,_ 4."/-’
~ N 3 15[ ¥l Lo 00Y1 dY HCE 0Ol dS Bey 428 SP 1012 7 ] ; v i <T
N % \ \ J i - e o t P 600{sP 1133 600 SP 1400 @Eﬁo‘ e
> 1y - R # 2| Bl O e
I/\JI%CH O 000} pS Og 2 b 4‘ 7 b SP-100-01 2 ,l‘:b O 0¥} dS 009 J 1 507&31012 | §io(2 g = ,.i—\_
; - U
9 - ;: S0 2 — ] ' r.‘E - G0D|SP 1133 :3"_5_0“@) SP 1400 4 :
= a2 E oot T $ NIFS GG 15 STz saa_gm ORI =1 n g
En i - - SR { | L. i g =
o et : : Asmria e o e Y G 10> .., |‘VAV" i J% E
o _§ s P A& TZOX U ) th & SD 380[SP 133 %—16——3 spnono ?'%D @
= e o e od
s |<_K 0008 1S o0s | SP-90-01 : 001 dS 009 i 600 P 1012 SE slg ] e S5 =
[=1 S o b S L - R
— v 2 5 - A R D0 &l B 2500w = | H (& wiw
8 I\ -100 §, A 00¥1 dS 82 00¥1 dS 82 528 5P 1012 ol 4 &3l —U0
o~ | = cgn asood (4 il Ry X —— &1 130 [gves T;-(_ 1
—~
N | oatf l’( u w i T 00y [ 8c 0% W, 0fci s LS (I
2 S 0l B 0071 dS OIS | ~i2m L£6 dS 01§ 2 1™ H Y s " =
'I HO‘. 15 J Sk s o™ | BB 899 o see I ot s&zlzo)’juo)owl ds sz BRI
A wn ks [ [ = +1 ] - 8 2 i Q:‘l/ 2
y Eﬁ .3 o E B4 : ﬁ-‘ : {
1 dS 009 A PhdS 009 o = 86 dS 009 899 dS 009 [=| =" 00+l d5 00Y = Uor1 dS 00Y ; - ON
£y 8 T ©F : ™ i
N/ Col 3 z % = L]
R — Q | o1 E——— - L= (8 T
— / Ltder ] Ted o> v
COLUMN _SHRINK onm 45 ool as 008 E’ {56 dS 009 899 dS 009 O ot s 00 9 b 00k JS 009 ] W (%
Floor (1200x23Cknm - 3 o = ’ AL I
_0 ( ) "—D Y 3 ﬁ i on N AR ETT N §
h Floor (1000x230mm) | D 5 | % s = -
(>< 00F1 &S 009 =z 00F1 @S 009 i L€6 dS 003 C Zﬁg ds 009 "3 O won ds oos i Qurl ds oLy & -7\ M
: ~ - Y &) " 2 Y o
; ER o — 00¥1 dS SZE 90 (oarﬁgr 45 ££6 dS 5I§ & 3| 899 o5 00 ljmgcs (Jq 50) 750)%” ds uc\] & ? P,:\
L 5 5 5 VI T oy "R200r [Ber s oosT IS 0021 1S 5 " & ]
e —_— _% [ o I — o ﬁ JA_}: R e vl B S "
G0y [ Sisiz 00Z1 1S [ 00F o | [ 007 ] SJ 788 SJ 1500 ][00V Jn] ks 00F T sl s £ YO | O | o BE ﬁ]_ g:_ﬁw
kN =l - ~100 Ry |/ I
RSl — 600 SP 872 00F} dS 009 — Sl 8 ’] @ 2 & arTy (C?\]
2 . RN AT e N Clla | s}
A wosen |2 0011 o5 082 lc'z 2 "@" - Py s [B g 0 | —
: 7 A .m < j 3 =3 ] L S H5G “SHB 675 [ 060 ! i
| . | !
& TES i a1 MR £7 L :
LT L B Sf-09¢-D1 , E
IS = g = (=) | e %93‘61 e '
s ot [ RS g D i
il [ i 8 P b 'J 5 11 & % Lr) "
! g i 2 N
| Qe B b D ~—
ST T ’ 600 SP 872 . 00¥1 dS 009 -1 b \—/l
i 8 = 8 2 <t |
TR - = 7 il T L f
l$ Wy SR — e | S T L_00r s G "
- 600 SP 1472 00¥1 dS 009 | 1l o = ™ ;
- g (8. 14 g 5
L o o e sl s B | O C1ib
l'"-'___\ fd —_— ] E 2 w LI'_ 2 ﬁ LO
D 432 5P 1472 2 ofFT s 20 o S AR AR \ES
-L.d— w1 3 Fil 8
he e 4 0 ‘Ts ol a0 | ors ars 1g) PRl 7E s A S W0
'EG G ]( og $400 | SJ 787 I SJ 1500 | 400 3
= — 2 F7 (125x450) g
g—/ Y ] 0 j O g ~ |-
3:_ 600 SP 1472 onel Bs oo9 A 3 ’__g g g 3
I g o o B O\ B % 5 |a
Sty )\_. AB-ADE — SH=N g N o g 2 o)
& i 5 D 8 oN< 3 2 e =
PLAfnnn - 600 SP 1472 00¥1 dS 008 - Q 19 10
£ 8 [P E7 (125x450 = 1T r
i & é 00 ST NS AN 4 vV [s00 <) [§ L) J
. g T 8 [y i L ST 1700 [ 460 5, : 1Mo
g ol |3 : S §~_/ - = o §
i g A 3 AUER R ) R R = 3
B il a3 ElER) Euugrm gl [ tO & B B & &
— PL(nnn é 7 Bl s . Sl e B g g g
] g g | gl & Al 1
o ¢ &3 a1 = & ] <
e 18 6% EE 571200 [ 400 | |@>q00 T ss7a7 ] ]
B ]
g A O TS, T30 0, g o
.‘ FTZ (2303450 : v
I~ 00¥1 dS 00F 00¥i ds 00 o b
D5 N—— oy A0y v G956 : u
% ‘ ! =
Ju:, cH CH40D 5 lﬁ 6 § Ptﬂ::gn HA : /
= i ’F ': 3 !j \ Vi t
T 7S Sl Vi L& : ey
4068 Sl e
% it P
W

| : s g it
‘ e 205"

]
&8 ZONE 11 - UNIT 9
3300 S D150 mm| o 12-6-.2015

(0069: NAP — PENANG —  (SLAB PANEL LAYOUT) St BAMLoost=ar- 210 spoy)

P TOTRT O TR



APPENDIX K

: § o ‘ ] . s i Frep Ry 3E5m Lo
- — : S o P S T iC M Ry by !:
TR AFTER MULTIPLE i
., f
£ ¥ 21is i
pscription : Sk B Poavid i
69 NAP PENANG e )
FINIT 9 - AREA CODE - 9f , 9i, Sh- ZONE 11~ "BLOCK A™ === e = s S
27TMAY2015 - PL. 0069 - 13- 1/5
Contact Contact Contact
Code Qty Mirror Area (m2) Code Qty Mirror Area (m2) Code Qty Mirror Area (m2)
Normal Equipment Normal Equipment Normal Equipment
AB 100 3 0.039 L CB 215 8 0.344 100 400 SP 1074 7! 0.430
AB 230 1 0.030 & CB 365 1 0.073 sat 400 SP 1400 3 1.680
AB 300 2 0.080 st CB 450 3 0.270 102 432 SP 1400 1 0.605
AB 400 5 0.265 i CB 600 1 0.120 a 432 SP 1472 1 0.636
AB 450 2 0.118 17 o.899] = 432 SP 1500 1 0.648
AB 568 1 0.075 o 105 CBL 215 1 0.044 108 547 SP 1033 1 0.585
A: 697 2 0.184 .54 132 CBL 215 1 0.050 16 600 SP 1033 1 0.620
AB 1074 1 0.142 1
il : = 2 0.094 . 600 SP 1400 4 3.360
. " e i ! e " 600 SP 1472 4 3532
AB 1268 1 0.167 “ S ; '5 12 600 SP 1500 1 0.900
AB 1374 1 0.181 0.052
18 12.976
AB 1400 [ 1.110 2 0.096 i
i 50 WH 125 1 0.006
27 2.681 B CH 257 24 0.624 i 50 WH 225 1 0.011
AE* 2450 2 oses | | CH 382 6 02161 i 50 WH 230 2 0.024
AE* 2600 5 1715 CH 400 12 0480} | 50 WH 325 1 0.016
AE* 2950 1 0.389 42 1.320 ] 50 WH 375 1 0.019
8 2.750 i 125 K 500 2 0.126 1 50 WH 525 1 0.026
257 BB 432 1 0.111 2 o126} |™ 50 WH 568 2 0.056
257 BB 733 1 0.188 n LB 350 2 0.052 nr 50 WH 600 7 0.210
257 BB 745 1 0.191 2 0.052 i 125 WH 375 1 0.047
257 BB B63 1 0222 |, ViE 2 5 c;mo " 125 WH 400 1 0.050
257 BB 1032 1 0.265 - 18 0.485
257 BB 1033 1 0.265 2 0.040] 1w ,oc we 2400 ] Qs
7 :
257 BB 1100 1 0.283 Y tz 1222 : 3-130 121 295 WP 2550 1 0.574
257 BB 1172 1 0.301 -133 12 230 WP 2550 2 1174
257 BB 400 ! D:360 E 0263 | 375 WP 2400 2 1.800
9 2.186 g NC 225 3 0.153 124 525 WP 2400 2 2520
230 BP 300 1 0.069 e NC 300 1 0.068 s 568 WP 2400 2 2.726
7 NC 325 1 8
230 BP 697 1 060 7 0.073 1 600 WP 2400 8 11.520
230 BP 1100 1 0.253 NC 332 2 0.090
3 0asz2]| 1" NC 430 1 0.097 o .18 201854
i i 8 : 0481. j L 200 WPF 2600 2 1.040
%0 BS 1032 1 pessse: I 9 : s 230 WPF 2450 1 0.564
100 BS 400 2 0.080 e LI £ pe2) |= 230 WPF 2850 1 0.679
100 BS 1268 1 0.127 2 0.162 :
4 2.283
100 BS 1374 1 0.137 a
PL 2925 2 0.000 i
100 BS 1400 3 0.420 2 e 225 WT €630 1 0.146
- 131
B SR " Gioka ; i 275 WT 650 1 0.179
140 BS 1032 1 0.144 el s el W 375 WT 415 1 0.156
140 BS 1147 1 0.161 44 0.000 = 375 WT 500 1 0.188
215 BS 300 10 0.650 5 400 3C 400 8 1.360 e 525 WT 500 1 0.263
215 BS 732 2 0.314 8 1.3s0) |™ 568 WT 490 1 0.278
215 BS 745 2 0.320 L] SJ 732 1 0.165 = 500 WT 490 4 1.176
215 BS 858 1 0.184 = sJ 1172 2 0.528 10 2.386
215 BS 863 1 0.186 i sJ 1200 4 1.080 7 225 WX 150 1 0.034
215 BS 825 2 i T i SJ 1500 3 1.014 | fr 300 WX 415 1 0125
215 BS 1033 1 0.222 )
i . b 10 2.787 ™ 568 WX 490 1 0.278
SiE B A8 5 0'252 L sJ* 732 9 0.165 e 600 WX 490 3 0.882
215 BS 1200 2 0.516 1 0.165 6 1.319
215 BS 1500 1 0.323 . SJB 433 2 0.194 Total - N 304 65.694
225 BS 670 1 oas1i| |® sJB 668 1 ©0.150 : '
225 BS 797 1 oare | |” SJB 847 1 0.181
225 BS 910 1 0.205 = SJB 1100 | 0.248
225 BS 1132 1 o2ss| |” SJB 1174 1 0.264
225 BS 1200 1 ozro} | SJB 1500 1 0.338
450 BS 230 1 0.104 * 100 SJB 600 1 0.135 s
450 BS 400 1 0.180 o 100 SUB 632 1 0.142
450 BS 500 1 0.225 7 115 SJB 600 1 0.129
450 BS 1003 1 0.451 10 1.791
450 BS 1113 1 0.501 5 SIB* 84T 1 0.191 i e
45 7.349 L 115 SJB* 633 1 0.136 .
CB 90 2 0.036 2 0.327
CB 140 2 0.056
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