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ABSTRACT

The Bible is not an archaic and irrelevant boolefuisonly for religious discourse. Scientific feai® recorded in
it. It contains the beginning of significant bedkoof human development and scientific discoveride. less are the
foundational elements of the building technologg angineering found in the first five books of tible, the Pentateuch.
To what extent does the information gleaned froes¢hprovide building construction principles thah émpact modern

building industry? The article probes into these.
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INTRODUCTION

Scientists have found some books of the Pentateathbnly fascinating but equally informing, on theginning
of several modern scientific practices and prireigiill & Walton, 2009). For instance, modern-dayr Fndustries that
make wears from animal skin and fur are reminisoétiie first garment of animal skin made for Adand Eve after their
sin (Gen 3:21). Similarly, birth control measuraseanbryonic pigmentation with selective breeding waen in Genesis
30:32-42, where Jacob conducted a biological oetieiprocess of selective breeding to get the ggshones in Laban’s
flock. Moreover, pregnancy prevention was seenémé3is38:9-10. Mortuary services were done in Ges2, 25-26,
where embalmment was used as one of the earligst @fgpreserving corpse. Medical checkup and diagnmandated in
Leviticus 13-14 (Olanisebe, 2014). Metallurgicaksce is evident in Genesis 4:22; Exodus 32:24;ewuteronomy 4:20
and mining in Deuteronomy 8:4 (Meschel, 2014).

This literary research work probes the buildinghtemlogy and engineering in the Pentateuch withatine of
elucidating principles that can positively impaabdarn building industry. The biblical text is takinits final form and
the historical-grammatical method of biblical arsdyis employed. Ancient building materials and hmoés for building

technology and engineering are considered.
BUILDING TECHNOLOGY AND ENGINEERING EXPLAINED

Building or construction technology encompassefouartechniques use to create buildings, dwellmgglaces.
Building engineering concerns, the whole processlired in the designing of the building project.chaology involves
the systematic treatment of an art and the combimaif logic, art, and skill (Whiting, 2011). Builty technology is
sometimes referred to as architectural technoldglgen done right and user-friendly, practitionerssimefficiently and

effectively analyze, synthesize, and evaluate varfactors that impact the technical design, emvirent, available space,
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builders, end-users, the style and purpose of thigibg, and materials and construction methodbdoused. (Emmitt,
2013).

Building is integral to the human nature from ci@at The Creator God is the Master Builder. The tdabword
banah means “to build or construct.” It referslioth human and inanimate process of building. Hulmgings are the
works of God'’s hands; the Lord’s “building.” Godrizh, built, mother Eve from a part extracted frodaf, the first man
He created (Gen 2:22). The Exodus from Egypt wasqiaGod’s process for building His chosen peaplé of Egypt by
multiplying and nurturing them. The Temple that Gmmmmanded His people to build in Jerusalem wantmnce His
process of building the people after His likendssod 25:8; Carpenter & Comfort, 2000).

Cain, the firstborn child of the first human paugstained building as a human concern by buildirgtyaand
naming it after his son, Enoch (Gen 4:17; Wenha®02. This was the first recorded building achiegabof the human
race. This sets the tone for the overarching newdcbnducive settlement for human beings, withieirtHiving
environment. Buildings were constructed for prdtectfrom or adaptation to natural phenomena suchweather,

topography and other bare necessities of life.

EXAMPLES OF BUILDING CONSTRUCTION AND TECHNOLOGY IN THE PENTATEUCH
Some examples of building construction and techmpottiscernible in the Pentateuch are as follows:

Buildings of Tent (Gen. 4:22; 9:27)

Tents were the first type of buildings people dwelfrom the beginning of time (Gen 4:20; 9:27) trRachs
Abraham, Isaac and Jacob dwelt in tents (Gen P&8;7; 33:18). After the Exodus from Egypt, thealdites pitched tents
and live in them in the wilderness in their eadytiements in Canaan (Exod 16:16; Num 1:52; 24:B® Ishmaelites also
lived in tents (Gen 25:16). These tents were maitle goat’'s hair into sackcloth or with animal hidée the Tabernacle
coverings (Exod 26:14). Each tent was either rotnedt] up by a central pole, or flat or oblong, hefdby several poles.
The ends of the tent cloth were drawn out by cevidish were tied to pegs and driven into the grodWdmen helped get
the goat'’s hair (Packer & Tenney, 1980). Tent-mgkiras a noble profession from time immemorial, emdmakers were
in demand (Gen 4:20; 12:8; 18:1; 24:67; 25:27; 3.3

The First Metallurgists (Gen 4:22)

Tubal-Cain, one of the descendants of Cain, bedhmdirst expert in all areas of metal craftsmapskis an
artificer, he was proficient in brass and iron wgrkbviously used to invent many implements foldding construction,
engineering, farming tools, and other industrighagtus (Wenham, 2002). These may have been tgeffuiilding the
Tower of Babel (Gen 11).

Construction Design and Site Plan-Outline-Preparatin

The first construction design and site plan-outiéwer recorded in the Bible are found in the Penizti. God
gave Noah the site plan and measurements of thérftpArk or ship to be constructed. God stipulated dictated the
building materials to be used (Gen 6:14-16). The afsgopher and pitch, a type of resinous woodwslibthe need for
quality materials (Brown, Driver & Briggs, 1996)h& wood was a type that cannot get soaked by watexddition, it

was pitched in and out as double support.
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In Exodus 25:10-40, God directed Moses to constifuetArk of Covenant or the Tabernacle accordinghto
pattern which God had shown him on the mountaire @imensions of the ark: length, breadth, and heigite given.
It was flat-bottomed. The surface area of the aak #hus three times as much as that of the taleroaartyard (Exodus
27:9-13; Wenham, 2002).

Site preparation must always precede the buildimghe construction of the Tower of Babel, the fdwor made
the construction site plain at Shinar. They alsgppred or pre-fabricated the bricks and asphalinfortar (Gen. 11:2-4).
This exhibits some architectural principles follavi@ Pentateuch ages. A level land was expediegntiridormity of the
construction.

Architectural planning was known, even in thosemitive times. The ancients employed simple survgyin
instruments in setting the property for construttibhe Egyptians were said to have developed stdadd# accuracy in
building constructions, especially royal projedssérlin, 1984).

Building Materials

Mortar and bricks of straw were used in the Tow&rBabel (Gen 11:2-3) and the Egyptian city building
constructions (Exod 1:14; 5:18). Due to shortagstofies in Mesopotamia, bricks were the most conynased building
material. The bricks were made from mud or clay lsim@d with chopped straw and sand. The straw atiéte clay was
to accelerate the drying process. This mixture wgglly baked in the heat of natural sunlight todoice the cheapest sun-
dried bricks which abounded in the ancient worldodigh hard-looking, they crumbled overtime dueumiity, rain and
temperature changes. However, lime-kiln burnt kzigkere used for important building constructionsl aecorative
pottery (Wohlman-Kon, 1977; Ryken, Wilhoit & Longmal998; Stefanovic, 2007). The use of clay in mgkbuilding
materials, tools and other objects was the beginofrCeramic technology (Witth off, 2014).

“Come, let us make bricks, and burn/bake them tinginty” (Gen 11:3). They baked bricks in furnacemake
them more durable. Their use of fire in the kilmnface symbolizes civilization, art, and craft. These of burnt bricks
symbolized permanence and strength. They combineakicity, inventions, collaborative professionalisvith utopian
planning. “This is a picture of technology... of texdal power, of monumental architectural abilityf, culture and
civilization, of forethought and planning.” (Rykewilhoit & Longman, 1998; p. 66).

The slime was asphalt or bitumen since Mesopotam@inds in oil and asphalt existed in Babylon. 8land
pitch were used to prevent the penetration of wiend 2:3). The durable quality of the asphalpkdlto permanently
bind the bricks used in building constructions thbge, almost non-detachably. Their durability canaftested to in the

ancient ruins of the well-constructed buildingshagbnstruction asphalt (Nichol, 1976-1980).

Pitch was used to make the ark of Noah waterpr@eih(6:14). It protected the inhabitants of the faokn the
waters of judgment. Pitch is a by-product of tar,dark, oily, viscous material, consisting mainly loydrocarbons,

produced by the destructive distillation of orgasibstances such as wood, coal, or peat” (Dair@hy).

In Exodus 25-40, wood was one of the major buildmagerials (Exod 25:15-17, 23, 28; 27:1; 37:1). Thmmon
sycamore trees, with their powerful trunks, weré ordy used for most utensils, but most importanity building roofs.
These wooden building roofs were packed with treenthes, clay, ashes, and mortar, all smoothergedher to prevent

the roof from leaking during rainfall (Wohlman-KotQ77). However, cedar trees were stronger fodmgl purposes than
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sycamore, but cedars were foreign and located bahen. Cedars were used for large building contmg and palaces
in Asia Minor and Egypt (Wohlman-Kon, 1977). Olit®es were used for doors, cypress trees for #oeering and

acacia for the Ark of the Covenant (Exod 25:23, 2815-17; 27:1; 37:1). Gopher wood was used foal® ark (Gen

6:14).

Exodus 28:9 also spoke of engraving material (maydecil), and Exodus 20:25 mentioned chisel. Axesew
employed in Deuteronomy 19:5; 20:19. Other buildimgterials include fine twisted linen, goats' haams' skins,

porpoise skins, blue and purple and scarlet mai@tiad 35:6-7).
Ornamentals and Furnishings of Buildings

In Exodus 25:2-3, 10, 31; 27:1-4,17-19; Deuteron@iiy2,4; we see many metal works and even plagtdnn
the ancients to beautify their constructions. Mafsthese ornaments were metal works. They alsaqukes the walls to
make them smooth and beautiful. Apart from the safkeeauty, these materials (especially the metats woods) also
contribute to the strength of the building. These examples of some contemporary building mateghtsady in use in
ancient times (Shore, 2007). Other building makeriaclude fine twisted linen, goats' hair, ramshs, porpoise skins,
blue and purple and scarlet material (Exod 35:85Iass-making is hinted at in Deuteronomy 33:19'h&dden treasures
of the sand” (Patch, 1913).

Great Walled Cities (Num. 13:28; Deut. 3:5)

As time went on, there were cities with almost iegprable walls. These fences are constructed sos®tivith
thick or double walls made of stones. It offerstpetion to the entire and as such was a natiomgé@t: Their fences were
a matter of great security importance. The tensspiged that the land of Canaan had cities thag Wertified and very
large” (Num 13:28).

Town Planning

Individuals built their houses. God also gave dives in reference to its distance from the puplace like the
tabernacle and the settlements of neighbors. ltildhaot be too close to the tent of meeting anghduld also be in the
tribal land, in his father’s inheritance. This widllow space for national gathering as well as hmkintain inherited
properties. The specified spatial arrangementldhaltribes around the tabernacle of the tentgoighy of note. This was

the way the Israelite camp migrated during the evit@éss journey (Numbers 2).
Parapet Protection for Roofs (Deut 22:8)

When they built their houses, they made parapebatitements for the roofs for protection from aetits (Day,
2009; Deut 22:8). Since their houses were mostlglisim sizes and their settlements crowded closelgach other, roofs
were a preferred place to spend free time leigem@eation, sleeping, meditations, family actidtidrying items and other

purposes. Access to the roof was usually througbidel stairways. (Gilbertson, 1959; Gower, 2005).
Doorpost, Lintel and Windows

These ancient buildings had doorposts made of tamden or stone posts standing on either side oba @Exod
21:6; Deut 11:20). The upper door post (Exod 1% ®alled the lintel. The windows were usually dnaald few. Each

window was a rectangular aperture, in the uppet gfathe wall of a building and were useful in ntaining privacy and
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protecting against the winter cold (Gen 26). It wasurely barred and often closed with a movahlgtshor lattice (Gen
8:6). Pillars were upright architectural supposed in a building to uphold the roof (Exod 36:35-36

Other Buildings

Stone reminders were built, by setting up pilesstoines as pillars to commemorate special eventerin
locations (Gen 28:18-19). Often, inscriptions wemade on the stones to identify them (Witthoff, 2014ltars were
usually built with earth brick, rock, unhewn stoneswood overlaid with precious metal and raiseulfthe ground like a
platform. Altars are specifically designed, set apanged, or established, indicating intentionalding plan (Gen 4:3-4;
8:20; 12:8; 24:4-6; 26:25; Exod 27:1-8). It was weentral to biblical worship, religious allegiancand covenant
relationship with God (Ryken, Wilhoit & Longman, 98). Furthermore, sewage to be channeled outsasetilement, as

insinuated in the command in Deuteronomy 23:9-14.
Construction Safety

God gave specific instructions and guidelines thatld have positively impacted construction safaiybe
observed by clients, contractors, and laborerealixodus 21:18-19 insists: “If men have a quaarel one strikes the
other with a stone or with {his} fist, and he doest die but remains in bed; If he gets up and walksind outside on his
staff, then he who struck him shall go unpunishedshall only pay for his loss of time, and shallet care of him until he
is completely healed” (NASB). Furthermore, Exoddsl2 maintains: “He who strikes a man so that tes dhall surely
be put to death.” Finally, Exodus 22:21-24 teach¥éeu shall not wrong a stranger or oppress him,yfau were strangers
in the land of Egypt. You shall not afflict any wid or orphan. If you afflict him at all, {and} ifdndoes cry out to Me, |
will surely hear his cry; and My anger will be klad, and | will kill you with the sword, and youriwves shall become

widows and your children fatherless.”
Skilled Labor

It was understood by ancient Israelites that allssk building technology and engineering as vaadlartistic and
creative gifts for interior and external decorai@nd ornamental works were all inspired by anéived from God. All
building skills come from God and must be used@ad’s purposes and glory (Exodus 31:1-6; Shore/7R0Be has
filled them with skill to perform every work of aangraver and of a designer and of an embroidardsiue and in purple
{and} in scarlet {material,} and in fine linen, araf a weaver, as performers of every work and makédesigns (Exod

35:35). Carpentry or wood-working was indispensabline Tabernacle construction (Exodus 25).

All construction workers must receive prompt paymetherwise the hirer or client is thereby adjutiginful
and unrighteous. “You shall give him his wages @nday before the sun sets, for he is poor andhéetseart on it; so that
he will not cry against you to the LORD and it bees sin to you” (Deut 24:15). “You shall not opgre®ur neighbor,

nor rob {him.} The wages of a hired man are notemain with you all night until morning” (Lev 19:13

COUNSELS FROM THE PENTATEUCH FOR MODERN-DAY BUILDIN G TECHNOLOGY AND
ENGINEERING

Several important principles can be gleaned frommRkntateuch to enhance the practice of moderipdiéding

construction and engineering.
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Simplicity in Building Constructions

Normally, the homes that the ancients lived wereesxely simple (Gilbertson, 1959). We are alsorpilg on
this earth, like them, and our dwellings shouldbale simple and not ostentatious like those whosadsts end in this

world. Our final home is heaven.
Quality Assurance

Simplicity should not mean low quality; that woulgsult in losses in the long run. Low quality ceteort the
longevity of structures and this means double-spendVe should never use poor materials. For itgathey often used
burnt bricks which were more durable. Today, thera menace of dilapidating and collapsing buildimgsulting from

greedy building professionals who use poor matefi@ building constructions.
Safety is Number One

Jewish law required each house top to have baegarlkeep anyone from falling off (Deut. 22:8).d3® against

the buildings that endangers the life of peoplee Bhilding should structurally strong without extep.
Appreciation of Giftedness

Exodus 31:1-6; 35:35 insists that God is the Sowtell gifts of building technology, engineeringnd

architecture just as He gives spiritual gifts. Tehebould be celebrated as well.
Spacious Environs

In Numbers 2:2, God asked the Israelites to buiidso close to the public place of meeting. Togegple build
houses without statutory set-backs for roads, mingeeasy passage. The Bible is against indiscatairerection of

structure without regards to public good and safety
Serenity of Our Homes

In Exodus 33:7, the tent of meeting was built affirfrom the peoples’ settlement. We should buildcps of

worship in places that would minimize noise potiatand disturbances for families.
The Dignity of Labor

Masonry as a profession is never to be looked domon as menial and disgraceful. God, Himself, Budder
(John 14:1-2; Heb 11:10; Rev 21:10-23). No jokhia building construction should be degraded.

The Importance of Planning in Life

The importance of planning in life cannot be ovémested. God is the Master-Planner. He always gdear
measurements and site plans for all projects se#reiBible. God never embarks on any buildinggebjvithout the blue

print laid down. We should learn this from God. Qves should be well-planned.
Divine Value for Beauty and Aesthetics

In Exodus 25, the Tabernacle and its componentsctethe beauty. The creation story in Genesispeated
reiterates that everything God built or construsted “good, very good.” Everything was beautifubd3lace the human

pair inside a beautiful garden as their abode. &6idst directive to Adam was to dress and keepnE€od is a God of
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beauty and aesthetics.

All of the design elements for the sanctuary asctdntents (Exodus 25) suggest God’s great lovieafity, of
design, of loveliness. We have sometimes imagihatl God enjoys plainness. This is hardly the c&sm's love for
beautiful things, for craftsmanship, for design art| is displayed throughout His creation, andsimirrored in the
wonderfully designed elements of furnishings He o@mded Israel to fashion for His holy worship. Therrch has often
struggled with the issue of beauty in places ofshigy. Some have argued that, since Christians attsGemple today,
places of worship should be austere, stark, and.plethers have argued that large expendituresuomplaces of worship
are self-serving in view of the great and contiguireeds of so many of the peoples of the world. iBuhe biblical
descriptions of both the Tabernacle and the latepte, other Christians have found models of beauftsmanship, and
artistry that bring joy both to man and God (RadnesicAllen & House, 1999).

But this is not the case today. People are so ingaweinded that the lose sight of the fact thatave still on
earth. Those who desire to make the house of Gpdadipg to sight are often criticized as extravagamd wasteful. Just
like Judah in his spirit of Satan chided Mary’setrgervice to God. We should never feel that we lspemt too much or

overspent on God.

Many people’s maiden divine encounter is througkegmerience of beauty, which involves God'’s fudosure
(Oakes & Moss, 2004). Beauty reflects God’'s preseamywhere it is seen in all of creation, animaténanimate
(Gottfried, 2014). God has designed and placed tipeaven in unexpected places and things, hence,need to
consciously prepare to encounter beauty. Beautyh®power to transform society and enhance sh§pmace). God’s
workers should intentionally produce products theftect God's beauty. Builders and planners shargate living
environments that help people to encounter natunedys that divulge God’s beautiful presence (GaRivera, 1999;
Lane, 2001; Gottfried, 2014).

Ecological Design

Just as every creature of God intentionally altbesr environment, God expects humans to intenltiprsnape
and design material things, energy, and processesme them to bring about desired need and bed&yy & Cowan,
1996). Building designs should not be environméntalestructive. Ecological design is “any form oésign that
minimizes environmentally destructive impacts btegrating itself with living processes” (Ryn andi&t Cowan, 1996,
p. 18).

The principles and approaches gleaned from thetioreatory and other portions of the Pentateuchiccde
surmised as followed: The interdependence of huraadsnature should be recognized and respectettliByidesigns
should integrate nature with the built environmeiit.creation should prosper and be replenishestored and nourished
in the course of every building project. It is retough to minimize environmental impact of condtans; one should
endeavor to enhance the environment and othemliphocesses. The spiritual, social, biological,nernic, social, and
ecological interplay of every project must featunethe costs and benefits analysis as we seek yeduit all the
stakeholders in a participatory process (Edward852Gottfried, 2014).

The modern-day building industry is embracing tlmmaept of integrated method of green building desig
Furthermore, the deepening environment and enetigis ds yielding the positive result of enhancitig relationship
between human, architecture and the environmerar(@let al., 2014; Chen, 2015; Shuang & Yibin, 2016)
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CONCLUSIONS

Indeed, the Bible contains some insights on bujdionstruction and engineering. People had builklkivg
places and metallurgy was known and integrated @rtgineering works even in the antediluvian Woidlilding
construction must begin with architectural and eagring plan or outline. The site must be prepaned the ground is
leveled before construction commences. Buildingemialls in the Pentateuch include mortar, slimeckssi pitch, wood,
stones, axe, chisel, engraving pencil, and goldersibronze, iron, and other metals. Buildings evplastered for beauty
and cities are walled for security. Under God’sediives, building structures were spaced to malamrdor easy

movements and better living conditions.

The principles gleaned from building constructicarsd engineering in the Pentateuch include the reed
simplicity, maintaining quality in constructionsacaensuring the safety. As God plans His projeefsre execution, we
should develop and follow adequate plans for awgsli We should be intentional in ensuring beauty asthetics in our
living environments. The talents employed in amttiiral, engineering, building construction andtlatics were

endowed by the Almighty God.
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