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Lesson One Man-made Building Materials **'

Lesson One Man-made Building Materials

Building material is any material which is used for a construction
purpose. Many naturally occurring substances, such as clay, sand,
wood and rocks, even twigs and leaves have been used to construct
buildings. Apart from naturally occurring materials, many man-made
products are in use, some more and some less synthetic!'’. The man-
ufacture of building materials is an established industry in many coun-
tries and the use of these materials is typically segmented into specific
speciality trades, such as carpentry, plumbing, roofing and insulation
work. This reference deals with habitats and structures including

homes.
Brick and Block

A brick is a block made of kiln-fired material, usually clay or
shale, but also maybe of lower quality mud, etc. Clay bricks are
formed in a moulding ( the soft mud method) , or in commercial manu-
facture more frequently by extruding clay through a die and then wire-
cutting them to the proper size ( the stiff mud process) .

Bricks were widely used as a building material in the 1700, 1800
and 1900s. This was probably due to the fact that it was much more
flame retardant than wood in the ever crowding cities, and fairly cheap
to produce.

Another type of block replaced clay bricks in the late 20th centu-
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ry. It was the Cinder block, which is made mostly with concrete.

An important low-cost building material in developing countries is
the Sandcrete block, which is weaker but cheaper than fired clay
bricks.

Concrete

Concrete is a composite building material made from the combi-
nation of aggregate ( composite) and a binder such as cement. The
most common form of concrete is Portland cement concrete, which
consists of mineral aggregate ( generally gravel and sand ), portland
cement and water. After mixing, the cement hydrates and eventually
hardens into a stone-like material. When used in the generic sense,
this is the material referred to by the term concrete.

For a concrete construction of any size, as concrete has a rather
low tensile strength, it is generally strengthened using steel rods or
bars (known as rebars). This strengthened concrete is then referred
to as reinforced concrete. In order to minimise any air bubbles that
would weaken the structure, a vibrator is used to eliminate any air that
has been entrained when the liquid concrete mix is poured around the
ironwork®!. Concrete has been the predominant building material in
this modern age.

Concrete comes cheap and will support structures (e. g. bridg-

es) for a long amount of time.

Metal

Metal is used as structural framework for larger buildings such as
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Lesson One Man-made Building Materials **‘

skyscrapers, or as an external surface covering. There are many types
of metals used for building. Steel is a metal alloy whose major compo-
nent is iron, and is the usual choice for metal structural building ma-
terials. It is strong, flexible, and if refined well and/or treated lasts a
long time. Corrosion is metal’s prime enemy when it comes to longevi-
ty.

The lower density and better corrosion resistance of aluminum al-
loys and tin sometimes overcome their greater cost. Brass was more
common in the past, but is usually restricted to specific uses or spe-
cialty items today.

Metal figures quite prominently in prefabricated structures such
as the Quonset hut, and can be seen used in most cosmopolitan cities.
It requires a great deal of human labor to produce metal, especially in
the large amounts needed for the building industries.

Other metals used include titanium, chrome, gold, silver. Tita-
nium can be used for structural purposes, but it is much more expen-
sive than steel. Chrome, gold, and silver are used as decoration, be-
cause -these materials are expensive and lack structural qualities such

as tensile strength or hardness.

Glass

Clear windows have been used since the invention of glass to cov-
er small openings in a building. They provided humans with the abili-
ty to both let light into rooms while at the same time keeping inclement
weather outside. Glass is generally made from mixtures of sand and
silicates, and is very brittle.

" Modem glass “curtain walls” can be used to cover the entire fa-
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cade of a building. Glass can also be used to span over a wide roof

structure in a “space frame” .
Ceramics

Ceramics are such things as tiles, fixtures, etc.. Ceramics are
mostly used as fixtures or coverings in buildings. Many countries use
ceramic roofing tiles to cover many buildings.

Ceramics used to be just a specialized form of clay-pottery firing

in kilns, but it has evolved into more technical areas.
Plastics

The term plastics covers a range of synthetic or semi-synthetic or-
ganic condensation or polymerization products that can be molded or
extruded into objects or films or fibers. Their name is derived from the
fact that in their semi-liquid state they are malleable, or have the
property of plasticity. Plastics vary immensely in heat tolerance, hard-
ness, and resiliency. Combined with this adaptability, the general u-
niformity of composition and lightness of plastics ensures their use in

almost all industrial applications today.
Fabric

The tent used to be the home of choice among nomadic groups.
Two well known types include the conical teepee and the circular yurt.
It has been revived as a major construction technique with the devel-

opment of tensile architecture. Modern buildings can be made of flexi-
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Lesson One Man-made Building Materials **E

ble material such as fabric membranes, and supported by a system of

steel cables or internal air pressure.

New Words

. synthetic [sin-@etik] adj. SR, AR, Z£E8M
.segment [ 'segmant] n. B, W, Hi¥; v. 4%

[ spefirmliti] n. #ef, £k
. carpentry [ ‘kapintri] n. KT T4E
- plumbing [ 'plamin] n. Fi#i%%&, KBRS, SETIL
.habitat [ "habitet] n. (ZHHEMA) EEHRE, 7,

. speciality

AN AW N =

7.kiln [kiln, kil] n. (%, AKEH) &, vt. HBE

8.die [dai] n. F, BNES, AEME, i

9. cinder [ 'sinda] n. 1§, KR

10. sandcrete [ sendkrizt] n. 0B BHESE+

11. hydrate [ haidreit ] n. E84k¥; v. Kik

12. rebar [ ri'ba:] n. ##;

13. framework [ freimwa:tk ] n. FJ%2, KEZR

14. skyscraper [ 'skiskreipa (r)] n. BEXHE, SEHMEE

15. Quonset [ kwonsit] n. EVESFERE (—FHBIHH
TR KT ESFE)

16. cosmopolitan [ kozma'psliton] n. JUMENFMA, tHEE
& adj. HERMER, 23R (F4) &

17. titanium | tai'teiniom | n. £k

18. chrome [ kroum] n. %, &4

19. inclement [ in'klemoant] adj. B3R, PEEH, MM, ITF
WZFIHY
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20. malleable [ 'meliabl | adj. 4 ZEREH, "4

21. facade [ fosq:d] n. IFH

22. nomadic [ nou'medik] adj. MR, WEHEEMN
23. teepee [ 'titpiz] n. REENERZAMEEF ikZE

24.yurt [juat] n. FHE, #Hl

Phrases and Expressions

1. kiln-fired material Z5%2H1%1 %}

2. Cinder block {7 Mk

3. Sandcrete block 408 ¥HEEE + BIHk
4. reinforced concrete N HHIR%EE -

5. curtain wall FEh%

Notes

1. Apart from naturally occurring materials, many man-made
products are in use, some more and some less synthetic.

AN BRRAMBZA, AMTERMHFE NG,
EMNHZH RN T SR, d& Apart from 412 T be-
sides, %:ﬂg “l}/% ...... Zy,\’ jl\;ﬁ‘ ...... 7

2. Clay bricks are formed in a moulding (the soft mud method) ,
or in commercial manufacture more frequently by extruding clay
through a die and then wire-cutting them to the proper size (the stiff
mud process).

RN EREHEED, KikERAERRE; mE
R BRI Tk, HARREM LS —MEE, REH
N TR EBWUR T, FEXBERESHHNEFRERIFR
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Lesson One Man-made Building Materials **t

3.1In order to minimise any air bubbles that would weaken the
structure, a vibrator is used to eliminate any air that has been en-
trained when the liquid concrete mix is poured around the ironwork.

SAFER: AT RABRDFERE SRR
i, BHEARSENRELHERREARER, RAREREH
HEH . 1 BAEE 18 M A] that would weaken the structure H [ T [
B, RRALPASIRRAETREL D,

Exercises

1. Translate the following paragraph into Chinese

Sandcrete is a yellow-white building material made from Portland
cement and sand in a ratio of circa 1 : 8. It is similar but weaker than
mortar, for which the ratio is circa 1 : 5. 1t is the main building mate-
rial for walls of single-storey buildings (such as houses and schools)
in countries such as Ghana and Nigeria. Measured strengths of com-
mercially available Sandcrete blocks in Nigeria were found to be be-
tween 0.5 and IN/mm?®, which is well below the 3. SN/mm’ that is
legally required there. This may be due to the need of the manufactur-
ers to keep the price low, and since the main cost-factor is the Port-
land cement, they reduce that, which results in a block that starts be-

having more like loose sand.

2. Translate the following sentences into English

(1) ERRYB, WKL, BTiasa, EEREMK
M LB R

7R



¥y TAIEBEWEGE

(2) WS PR M RE A RAE, 8% bk L 3R
AL, (AR AP R

(3) HKREE, KEEREKLRIE, HREAEBRR A
Sk—HEHIR

(4) &RTTAEREZHESR, WA HREHERY
5hE,

(5) BRME P ANMERELLHEARRY, HEEREE
LEAERAETEAYZ S,

Reading Material Natural Building Materials

Natural materials

Mud, stone, and fiberous plants are the most basic building ma-
terials, aside from tents made of flexible as basic structural compo-
nents in these buildings, while mud is used to fill in the space be-
tween, acting as a type of concrete and insulation.

Some examples are the wattle and daub mostly used as permanent
housing in tropical countries or as summer structures by ancient north-

ern peoples.
Mud and clay

The amount of each material used leads to different styles of

buildings. The deciding factor is usually connected with the quality of
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Lesson One Man-made Building Materials **t

the soil being used. Larger amounts of clay usually mean using the
cob/adobe style, while low clay soil is usually associated with sod
house. The other main ingredients include more or less sand/gravel
and straw/grasses. Rammed earth is both an old and newer take on
creating house, but the heat/coolness stays longer.

Peoples build with mostly dirt and clay, such as cob, sod, and
adobe, resulted in homes that have been built for centuries in western
and northern Europe as well as the rest of the world, and continue to
be built, though on a smaller scale. Some of these buildings have re-

mained habitable for hundreds of years.
Rock

Rock structures have existed for as long as history can recall. It
is the longest lasting building material available, and is usually readily
available. There are many types of rock throughout the world all with
differing attributes that make them better or worse for particular uses.
Rock is a very dense material so it gives a lot of protection too, its
main drawback as a material is its weight and awkwardness. Its energy
density is also considered a big drawback, as stone is hard to keep
warm without using large amounts of heating resources.

Dry-stone walls have been built for as long as humans have put
one stone on top of another. Eventually different forms of mortar were
used to hold the stones together, cement being the most commonplace

now.
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Thatch

Thatch is one of the oldest of building materials known ; grass is a
good insulator and easily harvested. Many African tribes have lived in
homes made completely of grasses year round. In Europe, thatch roofs
on homes were once prevalent but the material fell out of favour as in-
dustrialisation and improved transport improved the availability of oth-
er materials. Today, though, the practice is undergoing a revival. In
the Netherlands, for instance, many of new buildings too have

thatched roofs with special ridge tiles on top.
Wood

Wood is a product of trees, and sometimes other fiberous plants,
used for construction purposes when cut or pressed into lumber and
timber, such as boards, planks and similar materials. It is a generic
building material and is used in building just about any type of struc-
ture in most climates. Wood can be very flexible under loads, keeping
strength while bending, and is incredibly strong when compressed ver-
tically. There are many differing qualities to the different types of
wood, even among same iree species. This means specific species are
better for various uses than others. And growing conditions are impor-
tant for deciding quality.

Historically, wood for building large structures was used in its
unprocessed form as logs. The trees were just cut to the needed
length, sometimes stripped of bark, and then notched or lashed into

place.
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