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Abstract

The contents of many books, prima facie, can be known by their title. But within the context of the present day grammatical construction and images
formed in the mind through some words, Vitruvius’s “Ten Books on Architecture”, written in 1%t century, does not fall into this category. Apparently,
the over 2000 year’s gap in knowledge and usage of precepts as well as educational attainment that formed the basis for the writing constituted
unfamiliar background and terrain for the 215t century researchers and academia. Consequently many civil engineering developmental resources for
research activities contained in the book, especially on concrete and structural materials, remain hidden from many researchers. The purpose of this
work is to identify the depths of instructional and educational attainment, both in learning and practice that formed the background for writing and
thus, for the understanding of the book, especially for engineers in the developing Nations. To accomplish this work, the Roman society of the time
and her educational systems were studied from materials available from the public domain. Analysis of the materials obtained showed that a wide-
range and multi-faceted education through learning and practice, were required to operate in the construction industry at the time; and that all
construction work, including military and machine construction were termed Architecture and under the control of the Head of the Government. It is
also concluded that this learning, now parceled into different disciplines, is available in the public domain for the understanding and application of
precepts in the Ten Books on Architecture for a robust structural and civil engineering practice

Keywords: Architecture, civil engineering, construction, education, structural materials .

© 2023Penerbit UTM Press. All rights reserved

1.0 INTRODUCTION field of structural and civil engineering with reference to the
“Ten Books on Architecture”. Apart from the title which, “prima
facie”, was earlier pointed out as suggesting something else,
the whole gamut of instructional background and wide-ranging
practice the needed and required for understanding of the
book may be lacking. Moreover, some professional practice
and areas of learning like Astronomy, Quantity Surveying,
Mechanical engineering, amongst others, which formed a
integral part of the book have now been re-classified into
separate and independent professions in the 215t century. It is
against this background that some authors concluded that the
book and the author never existed (Erismis and Gezerman,
2013). It can be said that the Ten Books on Architecture, in
relation to the 215t century, is neither a book of architecture
nor a book of civil engineering; but without any iota of doubt, it
is much wider in depth and scope than both of them. For
example, making of machines and construction equipment are
not the subject of the present day Civil engineering curriculum.
This is because the book was not written out of a vacuum, but
from a society, and thus, one should belong to this society for
the required mind-set of the author. The mind that seemed to
be a reservoir of accumulated multi-faceted learning and skills,

The translation of the “Ten Books on Architecture” written by a
Roman military engineer Vitruvius (1914), is not a familiar book
to be encountered amongst civil and structural engineers both
in the academia and in the industry. The title of the book,
within the context of present day grammatical construction,
obviously connotes something else in content and practice. But
buried inside this book are treasures of resources for civil and
structural engineering profession both in the academia and in
the industry as it is practiced in the present day. Of particular
importance are resources contained in the book that are very
useful for researchers in the areas of civil and structural
engineering materials. Yet these resources remain hidden,
especially to the developing nations who are without contact
with classical studies that exist in Greco-Roman society. Even
among the profession that bears the name Architecture in the
modern day practice, the topics covered by Vitruvius in this
book such as Law, Philosophy, Astronomy, exploration for
water, construction of machines, etc. are completely foreign
(Erismis and Gezerman, 2013; Fehskens, 2015 and Bosman,
2015). Very little literature, if any at all, can be found in the
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in myriads of construction in many situations and
circumstances. These branches of learning and skills are now
available in the public domain, but scattered and fragmented.
In the developing Nations in particular, these resources are
rarely presented despite the fact that they are foundational to
the civil and structural engineering feats being witnessed in the
developed Nations. Thus the aim of the present work is to bring
these information together as much as possible. This is with a
view to direct the hearts and mind of civil and structural
engineers most especially in the developing Nations to a
neglected source of engineering resources, and thus acquire
the required background and the knowledge for robust
engineering practice. It is also expected that the mind-set
necessary to understand and unlock treasures of civil and
structural engineering resources embedded in the “Ten Book of
Architecture” for the benefit of the present generation will be
activated.

20 METHODOLOGY

The approach adopted for this work consisted of two stages.
The first stage involved the collection of materials in form of
translated Books that originated from three strategic
personalities identified in the book. These materials are “The
Gallic Wars” by Caesar (2016), “The Deeds of Divine Augustus”
by Augustus (2021) and “The Ten Books on Architecture” by
Vitruvius (1914). The second stage involved collection of
materials in the form of translation of books written by some
notable people (Livy, 1905; Tacitus, 2021, Seutonious, 2021 and
Josephus, 2021) in that period of time. Also, at the second
stage, the research works of present day scholars and
organizations documentation on the “Ten Books on
Architecture” (Erismis and Gezerman, 2013; Fehskens, 2015,
Bosman, 2015, and Houston, 2016) were studied. All these
materials were studied as a whole in an attempt to have an

insight into some concepts used in the Book as well as
understanding the image formed in the minds when some
words are used. In order to established the background
required to appreciate the book, the materials were analyzed
and divided around themes such as: the time frame for the
writing of the book, the audience of the author, the
educational requirement at the time, the person of Vitruvius
the author, the meaning and scope of the architecture
profession at the time, and the author’s treatment of concrete
and structural materials. At the time under consideration,
architecture and civil engineering meant the same thing and
thus were used interchangeably (Milliken, 1958). The emphasis
in this discussion is within the context of civil and structural
engineering.

3 0 RESULTS AND DISCUSSION

3.1 The Historical Time Frame for the Writing of the Book

The historical time frame and understanding the Roman
political attainment within the context of whole known civilized
world, which formed the background for the writing of the
Book, are an important aid to the understanding of Vitruvius’s
mind. By studying the time frame of the activities of two key
figures mentioned in the book will help in this direction. These
figures were Julius Caesar and his son, Augustus Caesar, who
both were Emperors of the city of Rome; nay the head of the
human civilization at the time. Figure 1 is a brief attempt to re-
construct the time frame of the activities of these two men
using the materials in Houston (2016) and Augustus (2021).
From Figure 1, from elementary arithmetic, the time frame of
the materials accumulation obtained through learning and
practice; that was used in the composition of the book spanned
74 years.

of Julius
Caesar, and

Assassination Octavius Caesar
became the sole
Ruler of Roman

Octavius $ World after é (that is, first * Augustus
inherit His Victory at Actium

Octavius Caesar Octavius
became Caesar
Princeps Civitas became

citizen or arche Caesar
name Caesar in Greek)
Julius  Caesar
war aCFIVItIES 27 B
began in the
then Gaul 44 B. 31 B. 28 B
Death of
Augustus
Caesar
Figure 1: Timeline — Julius Caesar and Augustus Caesar (Houston, 2016 and Augustus, 2021) 14A.D

But Vitruvius wrote specifically for Augustus Caesar, who was
still very active in the construction of many public projects as at
2 BC when he was given the title of the “Father of His Country”
(Houston, 2016 and Augustus, 2021). To Augustus Caesar,
Vitruvius [1] wrote in the introduction of the Book.

“. ..l began to write this work for you, because | saw that
you have built and are now building extensively, and that in

future also you will take care that our public and private
buildings shall be worthy to go down to posterity by the side
of your other splendid achievements”

The translation of the “Deeds of Divine Augustus” written by
Augustus (2021) around 2 BC was a compendium of extensive
public building and utilitarian works that Vitruvius was probably
referring to in the quoted passage above. It can thus be
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reasonably said that Vitruvius wrote this book after 2 B.C. That
is, the issue under the present discussion is about a book
written over 2000 years ago. Consequently, the 2000 years gap
in knowledge and precepts ought to be bridged in order to
acquire the right mind-set for its understanding and application
of the precepts contained in the book. The tools for bridging
this gap are now available in the public domain, especially
internet archival sources. Notable among them the works of
Oleson, 2004; Thiemann et al.,, 2010; Strickland, 2010;
Newman and Vassigh (2014); Grarnova and HoleSova, 2018;
Schulzova, and Bosova (2019) and Ghazvini, 2020.

3.2 The Person and Status for whom the Book was meant

A study of the introduction of the book showed that the book
was not meant for general public at the time it was written.
Neither was the book meant for ordinary person, but for a
particular person with a unique status. This person was
Augustus Caesar, who was not only the Emperor of Rome at
the time, but also the Head of Universal government at the
time. Available records showed that he was the ruler over the
civilized world at the time (Struckland, 2010; Houston, 2016
and Augustus, 2021). He succeeded his father as the Head of
the Government, Julius Caesar (as shown in Figure 1) The
reasons he wrote the book to him were stated in the
introductory section of the Book. In a passage, Vitruvius (1914)
said:

“Owing to this favour | need have no fear of want to the
end of my life, and being thus laid under obligation | began
to write this work for you, because | saw that you have built
and are now building extensively, and that in future also
you will take care that our public and private buildings shall
be worthy to go down to posterity by the side of your other
splendid achievements. | have drawn up definite rules to
enable you, by observing them, to have personal knowledge
of the quality both of existing buildings and of those which
are yet to be constructed”.

From this passage, it can be observed that he wrote the book
to the Head of the Government, so that he can have a definite
rule of ascertaining knowledge of the quality of existing public
and utility buildings and also knowledge of the expected quality
of public and utility buildings that are to be constructed. At the
time, the Head of the Government, a Republican one, was
called “arche” in the classical Greek of the time. This word
means the Prince or the Government Personified. This is the
first of the two words, according to [Chambers, 1983 and
Janetius, 2020), that were combined to form the word
“architecture” as in equation 1

arche + tekton = architecture (1)

The second word, “tekton” simply means to build, or to
construct and will be described shortly. It will be seen shortly,

that in the period under consideration, over 90% of the
volumes of construction were undertaken by the Head of the
Government on behalf of the people. This can be seen in Table
3. It must be noted at this point that Government at the time
was run by victorious military commanders, an experience that
he was to put in practice while running the Government. From
Table 3, it is obvious that the architecture or civil engineering
being described by Vitruvius had military undertone. That
however does not mean that one has to be a military general to
understand the book. Rather it is to be viewed as being a
military general in a philosophical contest this time around.
This is because philosophers sometimes described their conflict
with wicked ideas as wrestling as in an athletic contest or a war
(Keener, 1993). For this contest, they also used lists of virtues,
not fists or missiles or any violent means (Keener, 1993). It can
be seen Table 3 in section 3.3 that philosophy was part of the
curriculum for the studies of architecture at the time. Thus, an
academic in our time, who have earned a Doctor of Philosophy
(PhD) or working towards it is expected to, during his course in
life, confront and overcome wicked ideas that opposed to the
principle of common good. Common good, it has been
established to be the end of philosophical discourse (Simm,
2011 and Hussain, 2018). Such a moral contest was played out
lately in the circumstances surrounding the collapse of 21
storeys building in Nigeria, in which over 50 people, including
the owner died (Adelagun, 2021). The engineer withdrew his
services through a written document several months before
the building collapsed, when he observed non-compliance with
safety rules (Adewole, 2021 and Olawale, 2021). The
withdrawal ought to be seen as the results of internal moral
conflict or struggle involving the sacrifice of his personal
relationship and possible loss of income as well as risk of
forfeiting future patronages for the larger interest of the
society as it concerns common good, which this time, is the
public safety (Simm, 2011 and Hussain, 2018). Thus the attitude
of not compromising the common societal good for personal
rewards either in cash or kind is what is required in our time, to
understand and apply the precepts set forth by Vitruvius’s in
his Ten Books on Architecture.

3.3 The Required Education Of The Time

Another important useful tool necessary to understand
Vitruvius’s book on Architecture is the knowledge of
educational training at the time. The expected curriculum
content up to High School level as described by (Milliken, 1958)
is as shown in Table 1. From Table 1, it can be observed that
what was then known as Architecture or Civil engineering was
studied in High School. However, the detailed curriculum for
this type of Civil Engineering of the time, according to Vitruvius
(1914) is presented in Table 2 (Fapohunda, 2021). Careful
observation of Table 2 clearly shows a build-up on Table 1. For
example, music, geometry, astronomy, medicine, and
architecture are in both Tables.
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Table 1: Expected Syllabus content up to High School (Milliken, 1958)
S/no Stages Some of the content of the Syllabus
1 Early years Home training (less than 7 e  Teachingsin
years old) - Discreet behaviour
- Modesty in speech
- Toshow respect in behaviour
- Toshow respect for Roman Law, summarized as “ to live honestly, to injure
no one and to give everyone his due”
2 Elementary school (7 — 12 years old) e  Great attention paid to reading and writing in Latin and Greek
e Arithmetic
e  Training of memory through learning by heart Greek and Latin prose and poetry
3 High school (12 — 19 years old) e  Grammar (in Greek and Latin)
. Dialectic (the art critical enquiry by discussion)
. Geometry
. Astronomy
. Music
. Medicine
. Civil Engineering
. Public speaking
Table 2: Breakdown of the curriculum of Vitruvius’s Architect (Fapohunda, 2021)
S/no Knowledge Required Relevance to the Profession
1 Skillfulness with pencil a)  Necessary to be able to sketch the appearances of work being proposed
2 Knowledge of Geometry a) Teaches the use of ruler and compass required for making plans of buildings on the ground.
b)  Enable the right application of square, the level instrument and the plummet
c) The Optics in Geometry enable light to the building to be drawn from fixed quarters of the Heaven
d) Arithmetical part of geometry enables the cost of the building to be calculated and measurement to
be computed
e) Geometrical theories and methods allow symmetrical problems to be solved
3 Knowledge of Political History a) Necessary to be able to preserve or repair the society and her infrastructures
4 Knowledge of Philosophy a) To make the Civil Engineer not to be self-assuming, but make him courteous, just, honest and
without avariciousness.
b)  Civil Engineer have to be honest and incorruptible.
c) To learn Physics and its fundamentals, which is taught under Philosophy so as to be able handle
numerous construction works
5 Knowledge of Music a) To give knowledge of canonical and mathematical theory
b)  To be able to tune ballistae, catapult and scorpions to proper key
c) To be able to make water organs and objects which resemble them
6 Knowledge of Medicine a) To settle the issues of climate, air, healthiness or otherwise of sites and the use of different waters
to ensure healthiness of dwellings
7 Know opinion of Jurists a)  Sothatin drawing up contracts, interests of both the employer and contractor are safely guarded.
b)  For the understanding of laws governing some elements of building, for example, drains, windows,
water supplies, etc.
8 Knowledge of Astronomy a) To locate East, West, South and North
b) Knowledge of Constellations and Stars
9 Theory of Heavens a) To locate equinox, solstice, course of stars and revolution of the firmament
b)  To be able to comprehend the Theory of Heavens
c) To be able to construct machines and engines

The study of Roman law which started at the early years as can
be observed in Table 1, has now grown up to be the study of
Roman Jurisprudence in Table 2. The medium of instruction
was in Latin and Greek language. Thus, the working knowledge
of Latin and Greek language are imperative if one is to make
something out of the reading of Vitruvius, and indeed for a
robust practice of structural engineering as previously observed
Statesmen, Astronomy, Music etc. are necessary for
appreciation of the Ten Books on Architecture. According to
Fapohunda et al. (2017), all these developmental resources are
preserved in either Latin or Greek, thus underscoring the

by Fapohunda et al. (2017). It is also obvious that instructional
course of study, involving the elements in Table 1 and 2 are
necessary for the understanding and application of the
contents of the Ten Books on Architecture. A very broad and
deep instructional background obtained through leaning and
practice in many branches of studies like Law, Medicine,
Geography, Philosophy, Governmental history, Theology of
importance of the working knowledge of Latin and Greek in the
construction  profession. Degrees in  Civil/Structural
engineering, without the working knowledge of Latin and Greek
languages is just like scratching the surface and will not be
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sufficient to read the Ten Books on Architecture. A lifelong
education in order disciplines, outside the contents of the
conventional Civil engineering is required. The current
information technology will make it possible. In the quest for
professional development through continue professional
education, as recommended by Engineering regulation bodies
in many countries and the Book will be a good companion, a
guide and a good reference material.

3.4 The Person of Vitruvius

That Vitruvius was a soldier, serving Julius Caesar and later his
Son, Augustus Caesar is obvious from the preface to the book
where he said:

“... For in the first place it was this subject which made me
known to your father, to whom | was devoted on account of
his great qualities. After the council of heaven gave him a
place in the dwellings of immortal life and transferred your
father's power to your hands, my devotion continuing
unchanged as | remembered him inclined me to support

”

you”.

This is to be expected. This is because all Romans sons at the
time, on reaching the age of 19 years began military service
(Milliken, 1958). And it is in the military service that practical
construction skills are learnt for Roman soldier. He must be
able to build trenches, roads and ramparts; lay out a camp or
fortification, and learns how to lay out a plot and map out
system of drains (Barrow, 1955). It is no wonder that civil
engineering was part of the curriculum at the High School level

as can be observed in Table 1. Apart from being a soldier of an
Emperor, Vitruvius was an erudite scholar and a man of
universal learning, who is also closed to the royalty of many
Kingdoms. He was also versed in the theological issues of the
time. The scope of his educational background can be observed
in Table 2. All these are reflected in the book. About seven
Kings and their practices as well as their achievement were
mentioned in the book. He also traversed the field of
Philosophy discussing the findings of notable philosophers,
from Socrates to Archimedes, totaling over seven. He was also
generous to his fellow architects (that fits his description) by
mentioning the works of very many of them. By virtue of
familiarities with Gods and their things, Vitruvius can be rightly
called a Priest in the modern day terminology, but more
importantly a very saintly person, who believes that without
honesty and incorruptibility, no work can be rightly done. If the
“Ten Books on Architecture” is strange to us in the 215t century,
it is because of the depth and width of the background
required to make meaning out of the book, which are lacking in
us. However, acquisition of this background is possible through
the mass of information that is available in the public domain.

3.5 The Meaning and Scope of the Profession of Civil
Engineering in the time of Vitruvius

Vitruvius (1914) gave a graphic description of what constituted
Civil engineering in his time. According to him, Civil engineering
consisted of three parts namely: (i) the art of Building (ii)
making of time-pieces and (iii) construction of machinery. The
constituents of each division are presented in Table 3 (NA in
the Table means not available).

Table 3: What Architecture consisted of in the time of Vitruvius (1914)

S/No Architecture Types Divisions

Descriptions

Construction of Fortified NA
Towns

1 The art of Building

Construction of Public Defensive

buildings

Religious

Utilitarian

NA

Planning of Walls

Towers

Gates

Devices for resisting hostile attacks
Erection Fanes

Erection of Temples to Immortal Gods
Erection of meeting places for public use
. Harbour

. Markets
. Colonnades
. Baths

. Theatres
. Promenade

Structures  for  private Inthe city NA
individual In the country side NA
2 Making of time- NA NA
pieces
3 Construction of  For military purpose Catapults, ballistae, siege machines, tortoise, towers,
machinery amongst others

For non-military purposes

Hoisting machines, engines for raising water, water wheels,
water mills, water screws, pump, odometer, amongst
others.
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From the above Table 3, it seemed that civil engineering was
the profession of practical construction and this construction
revolved around military and defensive; religious and public
utility buildings. Augustus Caesar Augustus (2021) listed the
construction work he undertook to include amongst others: 82
temples of the Gods, Senate house, State box, Capitol,
Theatres, Aqueducts, Forum, Bridges, and Towns in colonies.
Going through these one by one will not only require a working
knowledge of Latin and Greek languages, but also a lesson in
the Roman political systems, which is not the aim of this work.
However, looking at the political institutions of the United
States of America, especially in Washington D.C. the capital,
some words like Capitol, Senate, State box and Theatres, etc.,
can be understood, and the purpose for their construction
becomes clearly evident. The emphasis on practical
construction rather theories or designs as the defining
parameter for an architect can be seen from the second word
from which architecture was formed as shown in equation 1.
The first word was earlier explained in section 3.2. However,
the second one “tekton” simply means to build and he who
builds as the builder. That is, actualization or construction of
public and private structures, in visible and tangible terms.
What can be built or constructed is very wide and open, from
military to non-military utilities and equipment; from all
manner of housings to towns; from bridges to waterways, and
the list goes on. The list of what were constructed can be
observed in Table 3. A much more detailed and comprehensive
list of construction and building works could be seen in the
works of Augustus (2021). From the root of the word
“architecture”, as explain here, it is clear that Vitruvius was
writing the book for August Caesar in his capacity as the
“Prince-Builder” or “Government-Builder” or as the person in
whom the Government at the time was personified (Houston,
2016). In the period under consideration, architect and
engineer are used interchangeably (Milliken, 1958) because
they mean the same thing in professional practice. Even in the
present day, the American ACl (1994) used Architect and
Engineer alternatively. Civil and Structural engineering activities
through the construction of public works are to be encouraged
in our days by all the levels of Government because public
construction work is a major source of massive direct and
indirect employment.

3.6 Vitruvius and Concrete and Structural Materials

Although most of the activities described in Table 3, called by
Vitruvius (1914) as Architecture in the period under
consideration, prima facie, fall within the domain of modern
day civil and structural engineering practice, the areas of
concern in this work is the concrete and structural materials
aspect of the book. Although Vitruvius did not specifically use
the word “structural materials”, nonetheless, the materials for
construction at the time like wood, concrete, pozzolans, etc.
are all considered to be structural materials in today’s theory
and practice. This aspect though not covered in Table 3, just
like many others that bother on theory and preparation to the
practice of the art, are nonetheless embedded in the book, and
should be of concern to researchers in concrete and structural
materials. Vitruvious devoted the whole book two (containing
10 chapters) on what in today’s practice are essentially
structural materials. Why is this to be considered significant?
The answer is not far-fetched when viewed against the brevity

with which he discussed some issues, especially the functional
requirements of a building. These are three Latin words namely
firmitas, utilitas, venustas Now when the present day
Architects in the academia or the industry reviews or writes on
the Ten Books on Architecture, it is usually within the context
of these three (Oleson, 2004; Newman and Verssigh, 2014 and
Taylor and Levine, 2021). The expressions that Vitruvius used to
describe these three are presented in Table 4

Table 4: The functional requirements of Building

Terms Some Translations Description by Vitruvius
Firmitas e Strength Strength arises from carrying
e Durability down the foundation to a
good solid bottom and from
making proper choice of
materials without parsimony
Utilitas e Utility, Utility arises from a judicial

distribution of the parts , so
that their purposes be duly
answered, and that each have
its proper situation

e Convenience

Venustas e Beauty Beauty is produced by
e Aisthetics pleasing appearances and
good taste of the whole , and
by dimensions of all types
being duly proportioned to
each other

By observing these descriptions in Table 4, the practicing Civil
engineers of the 215t century know that what Vitruvius called
firmitas is about the wide expanse of Soil or Foundation or
Geotechnical engineering as well as rock mechanics. That is,
the foundation types that can support the types of structures in
Table 3. Similarly, the functional requirement of utilitas is in the
domain of structural engineering. This is because only building
or constructions that are strong and durable against all manner
of foreseeable failure can be taught to have utility value. For
the structures described in Table 3 to have utility value, the
whole expanse of structural mechanics, strength of materials,
structural analysis, and structural design and detailing, etc. will
be involved in their design. The third requirement, venustas
can also be explained in terms of Civil and structural
engineering because it is the content of structural engineering
that gives permanent form to a construction or building, hence
beauty. Besides, in the language of the time, aesthetics was
understood within the of classical philosophical training as they
relate to construction with respect to some details in Table 2.
Thus when Vitruvius devoted a book, out of the 10 books, on
structural materials like wood, quarry stones, pozzolana, bricks,
and others with the exception of steel and few other modern
materials, the book should not be read just in passing. It is
meant to be studied. For each of these materials, Vitruvius
describes such things as: their formation, how they can be
produced or searched for, storage mechanism, application
methods, and so on. The precepts described here especially in
materials formation and development can be used as tools to
solve the sustainability and environmental issues involved in
the making of structural concrete. In addition, Vitruvius
describes these structural materials also from the philosophical
angle, and this is a must read for practicing Civil and structural
engineers. Perhaps, the most important is his description of
structural materials from the perspective of their composition
from primordial elements. By primordial elements, he meant
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air, water, fire and the earth. He averred that by the use of
these primordial elements, issues that bother on areas like: test
for suitability of materials, tests for varieties, treatment before
use, proportions for composition, how new materials are to be
made, when they are to be made, how long the materials are
to be kept before use, and so on; can be addressed. These
descriptions give an insight into the possibility of generating
infinite numbers of kind of these materials. Understanding and
utilization of these precepts will no doubt help solve some
sustainability issues created by the use of non-renewable
natural materials in the production of structural concrete. Also,
these issues have the potential to help researchers in the
attempt to discover suitable construction materials for
sustainability in concrete and structural materials.

4.0 CONCLUSIONS

From the above exposition, it is evident that wide and diverse
learning and skills are required for the formation of necessary
background to enable the studying and application of the
principles of building all manners of structure, set forth by
Vitruvius. This discourse also showed that all the learning is
available, either in the established Universities or the public
domain. Furthermore, it is obvious the Vitruvius emphasized
the practical aspect of construction works; and the
construction is responsibility of the head of Government; which
if adopted in our time will no doubt generate massive direct
and indirect employment. Finally, in attempt to widen the
resource base for structural materials, so as to address some of
the environmental concerns of concrete production, study of
and application of the principles of primordial elements, as
discussed by Vitruvius should be given a trial by the academia.
In order to make the book attractive to Civil engineering
community, since architecture and civil engineering meant the
same thing at that time; the book should perhaps be translated
to read “the Ten Books on Civil Engineering” in line with the
present realities.

Acknowledgement

The kind assistance of Dr. Oyelade in performing similarity
checks on the manuscript is sincerely acknowledged.

References

[1]  Adelagun. O. 2021. IkoyiBuilding Collapse: Death toll rises to 42, survivors now
15.. Retrieved August 21, 2022 from
https://www.premiumtimesng.com/news/top-news/493882-ikoyi-
building-collapse-death-toll-rises-to-42-survivors-now-15.html

[2] ACI. 1994. Proposed Revision of Specifications for Structural Concrete
for Buildings (ACI 301 — 89). ACI Materials Journal, 91(1): 67 — 107.

[3] Adewole, S. 2021. Ikoyi building collapse: Why we withdrew further
services —Construction company. Retrieved September, 30, 2022
https://www.premiumtimesng.com/news/top-news/493882-ikoyi-
building-collapse-death-toll-rises-to-42-survivors-now-15.html

[4] Augustus, D. 2021. The Deeds of Divine Augustus. Translated by
Thomas Bushnell, BSG. Retrieved from
http://classics.mit.edu/Augustus/deeds.html. Retrieved September 4,
2021 from http://classics.mit.edu/Augustus/deeds.html.

[5] Barrow R. H. 1955. The Romans. Penguin Books Limited. Great Britain

[6] Bosman, L. 2015. Proportion and Building Material, or Theory versus
Practice in the Determination of the Module. Architectural Histories,
3(10): 1-10, DOI: http://dx.doi.org/10.5334/ah.cm

[7] Caesar, J. 2016. Gallic Wars. CreateSpace Independent Publishing
Platform; 1st edition, 146

[8] Chambers. 1983. Chambers 20t Century Dictionary. New Edition, W &
R Chambers Ltd.

[9] Erismis, M. C. & Gezerman, A, O. 2013. A Critical Look at Vitruvius. Elixir
Historical Preservation,55A. Available online at
www.elixirpublishers.com (Elixir International Journal). Retrieved July
21, 2022 at www.elixirpublishers.com (Elixir International Journal).

[10] Fapohunda, C. A. 2021. Approach to the Revitalization of Civil
Engineering Education In Nigeria. Port Harcourt Journal of Educational
Studies (PHAJOES), 6(1): 154 — 165.

[11] Fapohunda, C. A., Akinbile, B. F., Bello, M., Josu, & Nnochiri, E. S. 2017.
Societal and Environmental Factors as Inputs in the Development of
Sustainable Engineering Curriculum in a Developing Nation: A
CaseStudy. The Journal of the Association of Professional Engineers of
Trinidad and Tobago, 45(2): 4 - 12

[12] Fehskens, L. 2015. Book Review, Vitruvius, Ten Books on Architecture.
Journal of Enterprise Architecture, 11(1): 55 — 61.

[13] Janetius, S. T. 2020. What is Architecture?. In Books: Architecture
Psychology, Space, Psyche, Enigma and Symbols. Mishil and Thrissur.

[14] Ghazvini, K., Zandieh, M. and M. Vafamehr 2020. Exploring Kpis
Utilization Effects on Decision Making for The Architectural Design
Process in Industrial Buildings, Civil and Environmental Engineering,
16(1): 198 — 209. DOI: 10.2478/cee-2020-0019

[15] Granova, Z. and HoleSova, M. 2018. Columnar Entasis In Vignola“ S and
Other Renaissance Works. Civil and Environmental Engineering, 14(2):
132-137. DOI: 10.2478/cee-2018-0017.

[16] Houston, R. 2016. Augustus and Julio-Claudian. Retrieved from
https://silo.tips/download/augustus-and-the-julio- claudians. Assessed
on 03 -02-2022

[17] Hussain, W. 2018. The Common Good. Stanford Encyclopaedia Of
Philosophy. Retrieved From
https://Plato.Stanford.Edu/Entries/Common-Good/.

[18] Josephus, F. 2021. Antiquity of the Jews. Retrieved June 23, 2022 from
https://penelope.uchicago.edu/josephus/ant-1.html Retrieved date?

[19] Keener, C. S. 1993. IVP Bible Background Commentary New Testament.
InterVarsity Press.

[20] Livy, T. 1905. History of Rome. (Translated by Rev. Canon Roberts). J. M.
Dent & Sons, Ltd., London.

[21] Locatelli, G., Mariani, G., Sainati, T. and Greco, M. 2016. Corruption in
Public Projects and megaprojects: There is an Elephant in the room.
International Journal of Project Management, 35: 252 — 268.

[22] Milliken, E. K. 1958. The Roman People. George G. Harrap and Co. Ltd.
London.

[23] Newman, W. E. and Vassigh, S. 2014. What would Vitruvius Do? Re
Thinking Architecture Education for the 21st Century University.
ARCC/EAAE 2014 | Beyond Architecture: New Intersections &
Connections Re-Disciplining: The Rise, Fall and Reformation of the
Disciplines. History, Theory, Historiography, and Future Studies.

[24] Olawale, M. 2021. lkoyi Building Collapse: Structural engineer explains
withdrawal, unsure of other blocks. Retrieved  from
https://www.vanguardngr.com/2021/12/ikoyi-building-collapse-
‘structural-engineer-explains-withdrawal-unsure-of-other-blocks/

[25] Oleson, J. P. 2004 The ROMACONS Project: a Contribution to the
Historical and Engineering Analysis of Hydraulic Concretein Roman
Maritime Structures. The International Journal of Nautical Archaeology
33(2):199-229 doi: 10.1111/j.1095-9270.2004.00020.x

[26] Seutoniuos, T. C. 2021. The Lives of the Caesar. Retrieved from
https://penelope.uchicago.edu/Thayer/e/roman/texts/suetonius/12ca
esars/augustus.  html Retrieved May 25, 2022 from
https://penelope.uchicago.edu/Thayer/e/roman/texts/suetonius/12ca
esars/augustus*.html

[27] Simm, K. 2011. The concepts of common good and public interest: from
Plato to biobanking. Cambridge Quarterly of Healthcare Ethics, 20(4):
554-562

[28] Strickland, M. H. (2010). Roman Building Materials, Construction
Methods, and Architecture: The Identity Of An Empire. MA Thesis
Clemson University. htts://tigerprints.clemson.edu/all_theses/909

[29] Tacitus, T. 2021. Annals. Translated by Alfred John Church and William
Jackson Brodribb. Retrieved from



https://penelope.uchicago.edu/Thayer/e/roman/texts/suetonius/12caesars/augustus
https://penelope.uchicago.edu/Thayer/e/roman/texts/suetonius/12caesars/augustus

20 Christopher Ajiboye Fapohunda / Malaysian Journal of Civil Engineering 35:2 (2023) 13-20

http://classics.mit.edu/Tacitus/annals.html Retrieved November 21,
2022 from http://classics.mit.edu/Tacitus/annals.html

[30] Taylor, W. M. and Lavine, M. P. 2023. Philosophy and Architecture.
Internet  Encyclopedia of Philosophy, University of Western
Australia.iep.utm.edu/philosophy.

[31] Thiemann, L., Gerzer, S. and Kilian R. 2010. Vitruvius and antique
techniques of Plaster work and painting. 2nd Historic Mortars

Conference HMC2010 and RILEM TC 203-RHM Final Workshop 22-24
September 2010, Prague, Czech Republic

[32] Vitruvius, M. P. 1914. Ten Books on Architecture. Cambridge, UK:
Harvard, University Press.



	References
	[17] Hussain, W. 2018. The Common Good. Stanford Encyclopaedia Of Philosophy. Retrieved From https://Plato.Stanford.Edu/Entries/Common-Good/.

