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Unit 1

Passage A Properties of Concrete

Concrete is produced by mixing together cement, water, and
mineral aggregates. This mixture is placed into a suitable mould,
compacted, and allowed to harden. It is somewhat similar to building
stone but has the advantage of being easily moulded into any suitable
shape, and also of being conveniently reinforced with steel rods to
improve its structural properties.

A concrete mix may be regarded as being made up of two parts,
the aggregates (sand and stones) and the cement paste (that is, water
and cement). The cement paste covers the surface of the stones and
sand particles, building them together when it hardens. The aggregate
is not altered in any way but is merely embedded firmly in a rock-
like, hardened cement paste. This cementing material is formed by
combining water and cement together chemically by a process called
“hydration” .

The chemical reaction takes place quite slowly and continues for
many years. The hardened cement paste becomes harder as the

hydration continues; consequently, concrete becomes harder and
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stronger as it grows older, provided that the temperature and moisture
conditions are suitable. If, however, the concrete is .allowed to dry out
completely, its strength will increase no further. The longer it remains
in a wet condition, the stronger it will become. Since it is also liable
to attack by the weather or by chemicals, it is necessary to ensure that
it becomes strong enough to withstand such attacks.

When concrete is properly made and has been allowed to harden
for a sufficient length of time (usually a few days), it can resist
compression forces very well and withstand quite severe weather
conditions. It can resist abrasion, although not absolutely waterproof,
and can offer a relatively high resistance to moisture penetration.

One of its advantages is its adaptability for a wide range of uses.
It is possible to make concrete of any required strength within
reasonable limits, but the stronger is made, the more is likely to cast.
It would be uneconomic to use concrete of a higher strength than
necessary for a particular job, but at the same time it must be strong
enough to its job properly. The concrete designer is thus able to use
the type of concrete which will do its job efficiently for the lowest cost.

If we are to understand how to use concrete properly, it is
important that we realize what its limitations are. From the structural
designer’ s point of view, one of the main disadvantages of concrete is
its low tensile strength. That is to say, it is not able to resist forces
tending to pull it apart. This may be overcome by reinforcing with
steel bars at the part of a concrete structure where, tensile stresses are
likely to occur.

Concrete shrinks when it dries out and will expand and contract
every time it is wetted and dried. This may set up tensile forces (or
stresses) in the concrete and shrinkage cracking may occur. The
designer can help to avoid this by specifying contraction joints in

suitable place. The supervisor on the site can also help to reduce the
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effect of shrinkage if he ensures that the concrete is kept wet as long
as possible.

Another property of concrete which may be responsible for
cracking is its expansion and contraction due to heating and cooling.
The designer can overcome this by including expansion and
contraction joints in suitable place to allow the concrete to move freely
when the temperature changes. Steel also expands when it is heated
and it is very fortunate that it expands the same amount as concrete
does for a given temperature rise. For this reason steel embedded in
concrete will move with the concrete without setting up any tensile
stress.

The efficient use of steel bars in concrete depends on the ability
of concrete to grip the steel tightly enough to prevent it from pulling
out. This interaction between steel and concrete is called “bond”
and the designer must check his calculations to ensure that the bond
strength is sufficient. Bond may be reduced if the steel bars have loose
scale, loose rust, or oil on the surface when they are embedded in the
conerete. The supervisor should therefore check the steel to make sure
that a good bond strength can develop.

It has already been mentioned that concrete is not entirely
waterproof, but good concrete is waterproof enough for most practical
purposes. It is, however, necessary to take most particular care with
construction joints where there is a danger that such joints will allow
water to pass through them.

Good-quality and proof-quality concrete might appear very similar
by visual inspection. In order to assess the quality of the concrete
properly it is necessary to use a more reliable method of inspection in
the form of a suitable test. Experiments have shown that the test which
generally gives the most reliable measurement of concrete quality is the
crushing (or compressive) strength test. If a concrete has a high
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crushing strength it will usually have good durability ( that is,
resistance to weather, chemical attack, and abrasion), as well as
being strong enough to carry heavy structural loads. This test, which
is convenient to carry out, is usually made on a cube which is crushed

in a mechanical testing machine.
Words and Expressions

concrete [ ‘'konkriit] n. BE+
cement [ si'ment] n. 7k#
aggregate [ 'eegrigit] n. B
embed [im’bed] v. |7

hydration [ hai’dreifon] n. K{L¥ER
moisture [ ‘moistfo] n. BX

severe [si'vio] a. AFifY

abrasion [ o’breizon] n. B
penetration [ ;peni’treifon] n. %%
adaptability [ odepto’biliti] n. EF#
tensile strength HiHrsamE

reinforce [ rizin’fors] v, EERG
shrink [ fripk] o, dgg

contraction joint {§#54k

site (sait] n. THBI

grip (grip] v M4k

bond (bond] n. K%

scale [skeil] n. SRy

durability [ ,djusra’biloti] n. WA#

Passage B Construction Cost Control

Few businesses can survive without knowledge of costs and
without an intelligent control of costs. Certainly this is true in the
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construction industry. A contractor may be an excellent builder, but
unless he knows his construction costs, he will never survive the
vigorous competition in the industry. If a manufacturer finds that he
has lost money on certain items, he may be able to raise the prices
enough to assure a profit. However, a contractor who discovers after a
project is finished that he has lost money may not have an opportunity
to raise the price on the next project, especially if his losses were so
great that he cannot finance another project. He may lose money
because of one or more reasons, such as

1. Low bid

2. Insufficient knowledge of job conditions
Increase in the costs of materials and labor
Adverse weather conditions

Improper selection of construction equipment

oUW

Inefficient management and supervision

While it may not be possible to correct the first tour difficulties
after the project is started, there may be some opportunity to improve
item 5,and certainly an alert businessman should correct item 6, or
better still he should not let it occur. Cost engineering or cost control
will assist in correcting losses resulting from inefficient management
and supervision. Cost control is more than mere bookkeeping.
Bookkeeping will enable a contractor to determine whether he made a
profit after a project is finished. Cost control during the period of
construction will enable a contractor to analyze intelligently the
performance of labor and equipment. It will show costs and production
for labor and equipment. If the costs are higher than were estimated ,
either the estimate was too low or the costs are too high. If the latter
condition is found to exist, it may be comrected while the project is still
in operation, thereby providing a profit instead of a loss.

The owner of equipment should use an equipment ledger to
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provide information conceming each type of major equipment, showing
an assigned number, with a description giving the size or capacity and
any auxiliary equipment, dare of purchase, name of seller, original
total cost, estimated total life, and a depreciation schedule. He
should use an equipment-operating ledger to keep a complete record of
the cost of each type of equipment.

Prior to starting construction on a project a contractor should set
up a classification of construction accounts in which specific item
numbers are assigned to each construction operation. The item
numbers that were used in estimating the cost of the project should be
used in preparing the classification of construction accounts. This
procedure will facilitate the comparison of casts with the original
estimates. In setting up the items for which costs are to be estimated
and reported during construction, it is well to consider the desirability
of dividing an operation into subitems. For example, the costs of
concrete in a structure might be subdivided into the costs of producing
aggregate, hauling aggregate, mixing and placing concrete, and
finishing and curing concrete. If a concrete structure includes various
sizes and shapes whose costs vary considerably, it may be desirable to
divide the project into subitems for cost purposes.

Cost accounts should provide for the showing of the costs of
materials, labor, and equipment separately for each operation if they
are to serve the purpose for which they are used. Some contractors
follow the practice of grouping the cost of all equipment into one item.
This practice is not good, as it does not permit a determination of the
true complete cost of a given operation on which the equipment is
used. This is especially true of engineering construction for which the
cost of equipment may represent a major portion of the total cost. If
the cost of equipment. includes rental or depreciation, maintenance

and repairs, fuel, supplies, etc. , a record of the time that the
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equipment is used on each operation will. permit the total cost to be
prorated correctly between the several operations. It is not correct to
charge to an operation the cost of major repairs because the equipment
was assigned to that operation when the repairs were made.

Cost accounting methods should be realistic, simple, and
understandable. They are not an end product, but a means of
managing a project. If the men who are supposed to use the
information understand it, they will use it. If the information is too
complicated, it will be disregarded or used incorrectly.

Words and Expression

bid [bid] n. #4845
supervision [ ;sjurpa’vizon] n. WE,H®
subitem [ sabaitom] n. 4}

Dialogue

A: Let’s see the Organization Chart first.

B: Total round 200. The top management has three people only. They
are Project Manager, Deputy Project Manager and Chief Engineer.
Under project management there are five departments Works,
Technical,  Procurement, Administration ~ and  Quality
Departments.

A: What about the functions of each department?

B: The Works Department is the largest one and responsible for all
construction sections and teams. The Deputy Project Manager is
also the Manager of Works Department. The Technical Department
is in charge of all matters about drawings and designing of
temporary facilities.

A: Which department deals with the subcontract matters?

B: It also belongs to the responsibility of the Technical Department.
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The Procurement Department is in charge of material and
construction equipment supply and warehouse. The Administration
Department is in charge of all maters related to finance and public
relationship. The Quality Department is a special agency for it is
controlled by not only Project Management but also the
Headquarter of the company.

Words and Expressions

Organization Chart #HAVLHE
Project Manager M H%Z®

Deputy Project Manager i H 5J&H
Chief Engineer & T#Jf
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Passage A Reinforced Concrete

Mild steel has a high tensile strength, this being about 200 times
that of concrete. It can be embedded in concrete to carry any tensile
stress which may. occur, such as in beams and slabs which are
subjected to bending. Let us consider a plain concrete beam, that is,
one having no steel embedded in it. If this beam is supported at its
ends and loaded along its lengths, it may break, as shown in Fig. 2. 1.
Such a failure would occur suddenly and the beam would collapse
completely.

You will notice in Fig.2.1(a) that the underside of this beam is
being pulled by tension stresses while the top side is being pushed by
compressive stresses.. The concrete is sirong enough to carry the
compression at top, but is not strong enough to carry the tension at the
bottom.

If a number of steel rods were embedded in the concrete near the
bottom of the beam, the beam would be able to carry a much greater
load before breaking, as the steel rods would have to be broken before
the beam could collapse. The steel rods would not prevent the



10  New English Reading in Architectural Engineering

////4

v

(a)

\ Z
Tension failure

(b
Fig.2.1 Failure of a concrete beam with no reinforcement

concrete from cracking, and, in fact, most reinforced concrete beam
are cracked when they are carrying the load for which they were
designed. This is illustrated in Fig.2.2.

Steel rods

= LA \\ / =
l |

Fig.2.2 Concrete beam reinforced with steel rods

Cracks in concrete

The cracks so formed need not worry us since the steel rods
would be quite capable of holding the two halves together safely.

There may, however, be a danger that moisture would enter the
cracks and cause the steel to rust. The designer of the beam must
ensure that the width of any crack formed is not large enough to allow
corrosion of the steel to occur in this way.

In some beams diagonal cracking may occur due to a tendency of
the middle part of the beam to drop out, as shown in Fig. 2.3. Such

cracks are some times called shear cracks, and to avoid this, the



