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Steel project

Our steel project is designing a building which is a factory plus a warehouse; 60
m long X 50 m width, 10.5 m eave height and the clear height is 8 m. the building is
a multi-span, the first span is the factory with 40 m width, it consists of one gable at
the middle, a crane and a mezzanine. While the second span is the warehouse and
it is 8 m width. The length of the building is divided into 10 grid lines (from G.L
(1) to G.L (10)) spaced at 6 m except for the spacing between grid lines 8 and 9 is
12 m.

The structure system of the cross section is a truss while the structure system of
the endwalls is a rigid frame. An effective bracing system is applied all over the
building to provide stability and resist lateral loads as follows; a horizontal
transverse bracing to resist wind loads another horizontal bracing in the
longitudinal direction is provided to resist the crane longitudinal force and a
vertical bracing will be presented along the sidewalls and endwalls at the location
of the transverse horizontal bracing and longitudinal horizontal bracing
respectively. Finally, a cat walk will be provided along the crane girders for the
following reasons, act as a bracing to increase the lateral stability of the mainframe
columns at the location of the crane bracket in addition to that it will be used for
maintenance purposes.

The main challenge in this project is the design of the crane bridge, the purlins
and the crane beams located between grid lines 8 and 9. The crane bridge design is
tedious because its span will be 40 m length, for that reason a built up beam will be
customized and designed specially to resist its deflection and its own weight. Also
a built up beam will be designed and provided for the crane beam at the 12 m span
between grid lines 8 and 9, however, the purlins at this span will be customized as
a space truss system.

By the end of this project a full design package for the building will be
provided. The design package includes; a set of drawings showing the planning of
the building plus details for the special items and its connections, the design
notebook for the full items of the building plus its connections and finally a set of
sap files showing the analysis of the building in addition to the straining actions.
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v mstte For Engieging and Teehmology

Construction and Building Dept.

Blast Furnace Slag Aggregates

Strength of Materials Project Properties, Characteristics and Applications

Year: 2024/2025

INTRODUCTION e) Normal weight aggregate (particle density on a dry
basis of less than 3.2 tonnes/m?® and greater than or
Being a co-product of iron manufacture in a modern blast equal to 2.1 tonnes/m?).
furnace, molten blast furnace slag can be processed to
produce a variety manufactured products. This reference
data sheet gives guidance on the properties, characteristics
and application of air-cooled blast furnace slag (BFS) or

more commonly known as BFS aggregates.

Key properties described in AS2758.1 include:

Particle size

Particle Density

Water absorption

Bulk density

Particle Shape

Wet strength

Los Angeles value
Sodium sulfate soundness
Chloride and sulfates
Alkali aggregate reaction
Iron Unsoundness

Falling or dusting unsoundness

Molten blast furnace slag is tapped from the furnace into
ground bays where it air-cools to form a crystalline rock-like
material. When cooled, the BFS is crushed and screened to
a full range of aggregate sizes. There has been a significant
amount of information published on the properties of BFS
aggregates and further details on definitions are available in
other technical literature.

The properties described above are discussed in the following
sections for BFS aggregates. Table 1 summarises typical
results reported for BFS aggregates 10mm and 10-20mm

size aggregate products. Methods of sampling and testing of
aggregate are described in AS1141.

Table 1 — Typical Key Properties

Slag Aggregates Preparation Plant

Bulk Density - Loose t/m? 1.20-1.30
Discussion of BFS as an aggregate requires a review of Bulk Density - Compacted tm? 1.30 - 1.40
how natural and other aggregates are used in concrete and Apparent Particle Density tm? 2.75 - 2.85

. ) . o ) ,
other civil engmeen.ng applications. The term ‘aggregate Particle Density - SSD tme 2.55 - 2.65
encompasses materials such as sand, gravel and crushed Particle Density - D - 245255
. . . . artcie pensity - m . - 2.

stone, which includes fine and coarse materials. Natural i)

Water Absorption % 3.0-4.0

aggregates are mined in quarries situated around basaltic,

limestone, granite and other geological deposits. The extracted Material < 75mm % <2
material is crushed and screened into designated sizes to Material < 2mm % 0.2
prodyce coarse or fine aggregate products. ASZ75.8 describes Particle Shape - 2:1 % 10- 15
requirements for aggregate and rock for engineering purposes
and is published in a number of parts of which Part 1 discusses S EEEIEEE % il
concrete aggregates. Aggregates for concrete are essentially Wet Strength % 90 - 110
defined in this standard by size (an indication of the maximum Dry Strength % 95 - 120
size of particle present) as follows: Wet/Dry Variation % 10-20
a) Coarse aggregate (nominal size greater than or equal Los Angeles Value 30-35
to 5 mm); Sodium Sulfate Soundness % <0.5
Light Particless % <5
b) Fine aggregate (nominal size of less than 5 mm); Weak Particles % <05
c¢) Heavyweight aggregate (particle density on a dry basis Sugar Nl
of greater than or equal to 3.2 tonnes/m?3); Iron Unsoundness Free
Sulfate % <0.2
d) Lightweight aggregate (particle density on a dry basis Chlorides % <0.01

of less than 2.1 tonnes/m? and greater than or equal to
0.5 tonnes/m3), and

-



The properties of materials used to manufacture concrete are
those in the previously described standard AS3582.2 for slag as
a supplementary cementitious material, AS3972 for blended
cements2 and relevant provisions in AS2758.1, the Australian
Standard for concrete aggregates:. Generally, the use of slag
aggregates and slag cements in concrete produces plastic
properties similar to those resulting from natural aggregates
and Portland cement alone. Concrete made with vesicular
aggregates, such as slag aggregate, can be successfully
pumped, placed and finished. It is, however, recommended
that the lower density of slag aggregate is taken into account
when designing concrete mixes to ensure that the volume of
coarse material is not excessive.

The most commonly specified tests for concrete in projects are
detailed in the various parts of AS10. Tests for concrete can be
generally classified into three areas:-

. Plastic concrete properties,

. Concrete mechanical properties, typically up to 56
days age, and

. Long-term properties of concrete, typically

mechanical properties in excess of 56 days age

The influence of blast furnace slag in concrete is considered
in some detail for each of the areas mentioned above in
Tables 1, 2 and 3 respectively. For each area, the specific
influence of slag in concrete is described for each key
concrete test parameter. Observations presented in Tables 1,
2 and 3 are general in nature. The Australasian (iron & steel)
Slag Association (ASA) recommends that specific testing be
conducted on slag binders and aggregates, other constituents
and resulting concretes to verify properties in specific
applications.

In many cases, slag enhances the hardened properties of

concretes, generally improving and often surpassing those
resulting from concrete made with natural aggregates and

Table 1 —Influence of Slag on Early Age Properties of Concrete

Table 2 — Influence of Slag on Mechanical Properties of Concrete

28 day Comp.
Strength
AS1012 Part9

Indirect Tensile
Strength
AS1012 Part 10

Flexural Strength
AS10912 Part 11

Hardened Density
AS1012 Part 12

Drying Shrinkage
AS1012 Part 13

(28 day to 56 day age)

Same as for good
natural aggregates

Same as for good
natural aggregates

Same as for good natural
aggregates

No significant influence
when compared with
good natural aggregate

Can reduce drying when
compared with inclusion
of other aggregates

Can be used in high
performance concretes
(such as 100 MPa
characteristic strength)

Slight increase compared
to Type GP cement

Slight increase compared to
Type GP cement

Limited influence on density

Can increase concrete
drying shrinkage but this
may relate to issues with

Slump AS1012
Part 3

Air Content
AS1012 Part 4

Set Time
AS1012 Part 18

Density AS1012
Part 5

Comp. Strength
AS1012 Part9

Heat of
Hydration

No effect if correct
batching and moisture
management procedures
are in place

No significant effect
when compared with
good natural aggregate

No significant effect
when compared with
good natural aggregate

Can over-yield on equal
mass replacement of
good natural aggregate

Same influence as for
good natural aggregates

May have slight
reduction in temperature
rise in concrete

No significant effect when
following sound mix design
procedures

No significant effect

Works well with admixtures
to achieve required initial and
final set times

Limited influence on density.
Depends on
replacement level

Matched early age
compressive strengths can
be achieved through proper

mix design

Significantly lowered thus
reducing the
risk of thermal cracking

the test method

Portland cement alone. In Table 2, a summary of the
influence of slag binders and aggregates on typical
hardened concrete properties are summarised.

The Association recommends that specific testing be
conducted The influence of slag on long-term properties

of concrete is summarised in Table 3. High slag content
concretes, particularly those containing blended cement with
a high proportion of slag, produce high durability performance
and are particularly useful for concrete structures in marine and
saline environments. When properly used, blast furnace slag
has the potential to improve concrete quality, particularly with
slag blended cements. Correct cover, compaction and curing
are all essential to ensure that the resultant hardened concrete
will achieve the required design properties such as strength
and durability. The same criteria apply equally to concrete
containing natural aggregates and GP or other Portland
cements.
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Construction Management Project

Obijectives of the Project

This project holds significant importance as it demonstrates the practical application of
construction management principles in a real-world scenario. By integrating traditional methods
with modern software tools like Revit and Primavera, we were able to enhance the efficiency and
accuracy of the construction process. The project also highlights the importance of careful
planning, cost control, and time management in ensuring the successful completion of construction

projects.

Time
management
Budg?t Unrealistic
constraints expectations
Hazard
Poorly defined management
objectives
Top 5 Challenges

for Construction Project Managers



Furthermore, this project serves as a valuable learning experience, providing insights into the
challenges and complexities of construction management. It also underscores the importance of
collaboration between the owner, consultant, and construction team in achieving project

objectives.

The primary objective of this project is to demonstrate the application of construction management

principles and techniques in the real-world context. Specifically, the project aims to:

1. Quantity Surveying: Conduct a thorough quantity survey to determine the quantities of

materials and labor required for each task in the project. This is done both manually and using

Revit software to compare the efficiency and accuracy of both methods.

2. Cost Estimation: Provide a detailed cost estimate for each item in the project, ensuring that the

budget is carefully managed and resources are allocated efficiently.

3._Time Scheduling: Create a comprehensive time schedule using Primavera software to ensure

the project is completed within the stipulated timeframe.

4. Construction Management: Oversee the entire construction process, ensuring that all activities

are executed according to the plan, and addressing any challenges that arise during the project

lifecycle.
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