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Introduction

The construction industry has been developing rapidly over the years, with various materials
and techniques being utilized for the construction of buildings. The use of timber and masonry
materials for building construction is common, and they provide unique advantages and drawbacks
when used in construction[1]. The purpose of this study is to investigate the properties, advantages,
and disadvantages of timber frame construction and masonry construction.

Construction is an essential aspect of human life. It has been in existence since time
immemorial. The construction of houses, buildings, and other structures is necessary for
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civilization. There are several methods used in construction, and this paper seeks to conduct a
comparative analysis between the timber frame construction and masonry construction.

The comparative analysis of timber construction and masonry is a topic of great importance in
the field of construction engineering. Both methods of construction are widely used and have their
advantages and disadvantages in terms of structural strength and rigidity. In this article, we will
carry out a comparative analysis of the two methods, along with calculations for strength and
rigidity.

Advantages of Timber Frame Construction:

1. Speed of construction — Timber frame construction can be built quickly, thus reducing the
construction time.

2. Cost-effective — Timber is less expensive compared to other materials used in construction,
hence reducing the cost of construction.

3. Environmentally friendly — Timber is a renewable resource, and the timber frame method
uses a minimal amount of materials, making it environmentally friendly.

4. Energy-efficient — The insulation in timber frame construction is superior, ensuring that the
building is energy-efficient.

5. Design flexibility — Timber frame construction can be designed to meet different
architectural requirements[2].

Disadvantages of Timber Frame Construction:

1. Fire hazard — Timber is flammable, and this poses a fire risk to the building.

2. Moisture damage — The use of timber in construction can lead to moisture damage, which
weakens the structure over time.

3. Limited span — Timber frames can only support a limited span, and this may limit the
design of the building.

Advantages of Masonry Construction:

1. Durability — Masonry offers a long-lasting solution, making it ideal for buildings that are
expected to last for many years.

2. Fire-resistant — Bricks and stones are fire-resistant materials, making masonry construction
safe in case of fire breakouts.

3. Low maintenance — Masonry construction requires minimal maintenance, which reduces
the costs associated with the building's upkeep over the years[3].

Disadvantages of Masonry Construction:

1. Cost — Masonry construction is more expensive compared to timber frame construction.

2. Slow construction process — Masonry requires more time to construct the building, which is
a disadvantage.

3. Limited design flexibility — Masonry is inflexible, and this limits the design options
available for the building.

Cost Implications:

The cost of timber frame construction is cheaper than masonry construction. Timber is a
renewable resource that is readily available, making it cheaper as compared to masonry. The
construction process for timber frame construction is quicker than masonry, which reduces labor
costs.

Environmental Impact:

Timber frame construction is environmentally friendly because it uses renewable resources.
The timber used in the construction process can be sourced from sustainable forests, making it
environmentally sustainable. Alternatively, masonry construction uses non-renewable resources,
leading to environmental degradation.

Methods

Timber construction is a popular method of construction for buildings up to four stories. It is
also widely used for the construction of single-family homes. The construction technique uses
timber as the primary building material[4]. The timber is made up of a series of vertical and
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horizontal members, called studs and joists, respectively. The walls, floors, and roofs of the
building are then assembled by attaching sheathing and insulation to the frame.
Strength and rigidity of timber construction
The strength of a wooden structure is directly related to the type and quality of the wood used.
Generally, softwoods such as pine or spruce are used for framing, while hardwoods such as oak or
ash are used for decorative applications. The rigidity of the structure depends on the size and
spacing of the studs and joists. A greater number of studs and joists can increase the rigidity of the
structure.
The formula for calculating the bending stress on a wooden beam is:
o=(M xy)/I (1.1)
Where ¢ = bending stress, M = moment, y = distance from neutral axis to outer fiber, and I =
moment of inertia.
For example, let us consider a timber with a length of 3 meters, a width of 10 centimeters, and
a height of 20 centimeters. If the load applied to the beam is 5 kN at the center, the bending moment
will be:
M = (5kN x 1.5m) = 7.5 kNm
The moment of inertia can be calculated as:
I = (b x h*)/12 (1.2)
Where b = width of the beam, and h = height of the beam.
I = (10 x 20%) /12 = 13,3 cm*
The distance from the neutral axis to the outer fiber (y) can be taken as half of the height of
the beam, which is 10 cm.
Substituting these values in the formula, we get:
o = (7.5kNm x 10cm)/ 13,3cm* = 0.05625 N/mm?

Masonry construction involves the use of materials such as bricks, concrete blocks, or stone to
build a structure. The materials used are bound together with mortar to form a wall[5]. The
advantage of masonry construction is its durability and resistance to fire, noise, and weather.

Strength and rigidity of masonry construction

Masonry structures have high compressive strength but low tensile strength. The compressive
strength of bricks or concrete blocks ranges from 7 MPa to 50 MPa. The tensile strength is much
lower, ranging from 0.5 MPa to 5 MPa. This is the reason reinforcement bars are used in masonry
walls for added strength.

The formula for calculating the bending stress on a masonry beam is:

o=Mxvy)/Z (1.3)

Where 6 = bending stress, M = moment, y = distance from neutral axis to outer fiber, and Z =
modulus of section.

For example, let us consider a masonry beam made up of bricks with a length of 3 meters, a
width of 25 centimeters, and a height of 20 centimeters. If the load applied to the beam is 10 kN at
the center, the bending moment will be:

M = (10kN x 1.5m) = 15 kNm

The modulus of section can be calculated as:

Z=(bxh»/6 (1.4)

Where b = width of the beam, and h = height of the beam.

Z = (25 x 20%) /6 = 16,667 cm®

The distance from the neutral axis to the outer fiber (y) can be taken as half of the height of
the beam, which is 10 cm.

Substituting these values in the formula, we get:

g = (15kNm x 10cm) /16,667 em®* = 0.9 N/mm?

Results

From the calculations above, it is clear that the bending stress on a wooden beam (0.05625
N/mm?) is significantly lower than that on a masonry beam (0.9 N/mm?), even when subjected to
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similar loads. This is due to the difference in the materials' properties, with wood having higher
tensile strength than masonry.

Furthermore, the modulus of section for a masonry beam (16,667 cm?®) is much larger than
that of a wooden beam (13.3 cm* ), indicating that a masonry beam has much greater resistance to
bending.

Conclusion

In conclusion, while masonry construction has the advantage of durability and resistance to
weather, its ability to withstand bending stress is limited. Wooden beams, on the other hand, may
not be as durable as masonry but are able to withstand higher bending stress due to their higher
tensile strength. Therefore, the choice of material for beam construction depends on the specific
requirements of a project, such as desired durability and load-bearing capacity.

This paper has conducted a comparative analysis of timber frame construction and masonry
construction. The analysis has identified the differences between the two methods, evaluated their
respective advantages and disadvantages, analyzed cost implications, assessed environmental
impacts, and made recommendations based on the analysis. It is evident that timber frame
construction is the most favorable and cost-effective method of construction.

References

1. Jackson M. D., Kosso C. K. Scientia in republican era stone and concrete masonry //A
Companion to the Archaeology of the Roman Republic. — 2013. — C. 268-284.

2. Hendrickson C., Hendrickson C. T., Au T.Project management for construction:
Fundamental concepts for owners, engineers, architects, and builders. — Chris Hendrickson, 1989.

3. Gold S., Rubik F. Consumer attitudes towards timber as a construction material and
towards timber frame houses—selected findings of a representative survey among the German
population //Journal of cleaner production. — 2009. — T. 17. — Ne. 2. — C. 303-309.

4. Loaiza C. et al. World housing encyclopedia report //Earthquake Engineering Research
Institute, The International Association for Earthquake Engineering, The Engineering Information
Foundation, John A. Martin & Associates Inc. — 2003.

5. Bathurst R. J., Simac M. R., Berg R. R. Review of NCMA segmental retaining wall design
manual for geosynthetic-reinforced structures //Transportation Research Record. — 1992. — Ne,
1414,

YK 624.012.4
KYPBLIBIC MAIIIMHAJIAPBHI TAPKIHIH KYPAMBIH OHTAWJIAHJIBIPY

Owmipxan Inkap EpiiaHKbI3bI
inkar.umirkhanova@bk.ru
JL.H. I'ymunes ateianarel EYY TeopeTukanslKk MaTEMaTHKA )KOHE FBIJIBIMU €CENTEY HHCTUTYTHIHBIH
FBUIBIMU KbI3MeTKepi, ActaHa, Kazakcran
Frumeivu sxerexmrici — A.P. Omapos

Kypbuiblc MammmHanapsl HapKiHIH —CTAHAAPTThl KYpaMbIHBIH HETI3/IeMeci KypZell Ken
(bakTopybl 3KCTpeMaiibl MIHIACTTEp KJIAChlHA KaTaabl. bya KemTereH KypbuUIbIC MallMHAIApPH,
TpakTOpJIap, KYK KOJIKTepi, Oyapao3epiiep, KpaHaap KOHE T.0. opTypiil JKaFdaiiapja KernTereH
KYMBICTap/ibl OpbIHJAN aJaTbIHJIBIFbIHA OailIaHBICTBI JKOHE OJIApJbIH OpKalchIChIHAA Oipaei
KYMBICTapbl OPBIHJIANTHIH, OipaK 0acka SKOHOMUKAJBIK HOTHXelepMeH OipHeme "Oacekenectep”
6ap. ConnplkTaH, keOiHece OHTAiNIbl Maiianany *ocmapiapbl MEH TEeXHUKara JEreH KaXeTTLIIK
KYMBICTBIH JKBUIIBIK KOJEMiH OpBIHIAyFa JKYMCAJIFaH WIBIFBIHIAPIBIH MUHHUMYMBI KPHUTEPHHi
OOIBIHIIIA )KYMBIC TYpPJIEpIH OHTAMHIIBI 06Ty HOTH)KECIH/IEe FaHa TaObUTYbl MYMKIH.

5750


mailto:inkar.umirkhanova@bk.ru

