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noun historical

a clerk, scribe, or notary.
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Typewriter. Ring-binder. Scrapbook.
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The arrangement of headers and stretchers is so carefully -
observed that, for example, all rising joints sit precisely in one From the tourth and third centuries B.C. on, pharaonic architecture wBion shawing stair construction
line. Bedding joints now run at the same level through the aisplayed new features.” Transtormations in Egyptian architecture = T R
entire buildng, establishing the height of every building unit were usually generated by changes In ritual practs aora
This meticulous system of block layout radiates reassessment of kingship and the gods.® In this case, a new
precision, metallic sharpne: o—mna ﬁegEU-‘B sense— perception of architecture itself seems 10 have occurred {fig. 96)
monotony and rigidity. 4 Sacred architecture from the Old 1o the New Kingdom was generally
marked by ellke, hollow spaces enclosed by planes or - < ’ Square masonry, firs
The volume of cavities was balanced by a corresponding mass of 3 staled in horizontal > 3 wiified construc
masonry. This ancient concept resulied in an accumulation of huge dressing of individual elements riectly squared blocks did not require
blocks, which were sculpted Into a bullding. In Ptolemaic ve difficult prepar lique jo istinguished polygonal and trapez
»m:‘cture:, (lnu bl'JlI;Inq i:nce:: l:“:e:ﬂaced by. c:n;trucuon The enfrance kiosk of Prolermy 1l at the & s it was o 10 standardize building materials: the only operation noocessary to carry oul at
with carefully prefabricated, individual stones., which were e e e s 0 W0 o was DM ocos in the wall
piaced In regular courses of equal (sodomic) helahts. Amoid, Dieter, Tampl e Last Pharaahs (Oxioed Unwers fy Press. in the wall f;
) o - ) . - ecute square masonry in § 2 The irregular type was used, for 0 arlies to which modern masonvy furnishes no paraliel. First, the blocks, though they may fit parfectly against their neighbors
oAPn o S : . 3 example. in the substructures of the Propyl f Ptolemy Il in the San: / of the Great 20, thus giving fise 1o what may be termed ‘oblique' fising joints (Figs. 98-101, 110 & 111); secondly, in many buildings the blocks used in a course are of very unequal heights
2 o g o - - v _ Gods at Samothrace, where it was characterized by the use of blocks of different heights and he presence of oblique joints between successive blocks certainly rules out the mason's square as 0 played any part in their shaping, though squares were known 10 thd
— lengths. Two variations of this mas e were developed that allowad the creation of uniform Oblique joints appear, at first sight, 10 be entirely without motive, but their presence is o common at all pericds thal a mechanical reason has to be found for them, since it car
walls. Vitruvius (285 X s follows: *Thess [walls] are built in two kinds, Of these
rdormum. It is called isodom: vhen al If the masonry containing cblique joints be carefully examined, it will be noticed that, very often, in a course, the planes of a series of rising joints are all approximately at right
plane through the front edge of the 6 ra joints are encountered where the planes are oblique in ry sense. These forms demand close study)
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If the contemporary records are searched for courses are built of an equal thick 1 pseudisodomum when the courses are unequal a
i n on the anci thods of 'S J domus wall, mace with blocks of equal size, was certainly the s’ highest
. attainment in the building arts. Already present in the Archaic period, its refined alignment of T t another particular block; that they are often closely at right angles 10 a plane! su:
junctures in alternating course: 3 princi- pal structures beginning /e vére cul b ch pa he b I Y ly rest) were formed by reducing the top or a sicke of the whe
o € B BN XA P of marks at the end of each palir of blocks (Fig. 107, ab)
sosporisible for the building of the temples 51 - bd, dc' & ¢. The presence of  rising joint oblique In all senses could be explained by assuming that, | 1 dre K DBIOW W Paints to a vertical plane, three e
or the erection of the giant monoliths give X In his discussion of the building technique using squared bloc 28 < to the plane of the three marks on each block. If such work were done with great at hO 0 periectly % B lakt on their bedding surfaces \
1 miton on the meas they ot e d technical skills: "The Greeks . . . lay the stones level anc eaders anc Id curately enough 1o ensure the fine e ; Indeed, competent S10NeMasons who havi
employed, and classical writers such as P afternately. Thus they have nat to fill in the middle, but with their thr gs s it \ 3 without any great ditticulty; but the g 10 P / approximately at right angles 1
Herodotus and Pliny| give us such garbled 4- i 2 solid the unbroken and single thickness of the wall c st, they ir specie G n be thus formulated: The bloc
and impo e S athered, no doubt, s facing on either front of unbrokel These they call diato- [ below two marks (Fig , and these surfaces are rendered pertectly s neany paral possibie. These flat surface
- and they, by bonding, especially strengthen the solidity of the wall.” This passage confirms the explanation be true, the method has to be determined by which large block: » brought Into close contact. It the blocks lay o
existence of a well- biished construction practice, one associ- ated with a vanety of ma: mall motons to a bios The appliance which has been ca a d Ig. 89) Is, on the other hand, Ideal for the purpot
types 67) below the 'runners’, Since the lower surtace of a rocker g ened, a blod b

reliefs (fig. 16
walls therefore required careful prey
sketches and drawings.10 This new

omans, that they are of

the: Ancien! World: Archilactural Techniques of the Greeks and Romans, 1 An ingenious and accurate apparatus for measuring the angle of a plane with the vertical was designed and suppiled by Dr, «. E, Hurst, Director of the Pt al Department,

~ » . ’ _' . In the illustrations (Figs. 108 & 109)! an attempt has been made 1o represent part of the suggested dressing process by means of models. The blccks are
lined up on the rockers, which lie on sleepers embedded in a chip heap. Approximately parallel but perfectly flat surfaces have been cut between each pair2
and the blocks have been brought into close contact. The tops of all the blocks have then (Fig. 109) been made flat and level 3 to form a bedding
altemative method would have beaen to reduce the front face of the whole series to a plane, which in practice would probably have been a vertical plane.

It will be cbserved thal, provided the biocks are laid on a flat bed, they will fit with an accuracy depending on the care with which their dressed surfaces ha
been brought into contact. In practice, as soon as the foreman was satisfied that the two blocks lay tightly together, the rocker would probably be partly
= S e ded in chips 1o prevent any further motion.
1 wonder if this style also could be read vertically? “closed 4 & 2 z
bd:‘cmc vol umtlzsl*:'uh heavy walls on the bgnom and lofty / Trapezoidal TBBD"h'Y:": square '"55“;’!' represant -'uﬂ:t"f Ty, e 4P g% AR P it The method described can be extended, in theory, to any number of biocks, for if the pianes between each pair had been cut very nearly parallel, the small
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,Co ONACES of LIMMONENSS o e iop / block. With trape: '::K}‘| m'v l"n y the l&'»e’m its of & 1/1‘1\ reTa ned 4 J : & P > 3 / ady g th J ¥ and horizontall hen they were brought inf contact.4 Other considerations, wever, tend to
dock. irapezoidal masonry ments wall retained = d (A «
2 t Y 5t hav very A the e Ir togeth 1
Prolemaic lemples dispiay a variety of interesting spatial obiique sides, obiging the stonemason to create congruent indicate that there must have been a very def e number dressed together (p. 111)
of Plolemaic temples was cuts between contiguous elements, within a course of stones
P already somewhat regular. This technique endowed the
. e—, S— . — with heavy walls on one side and lofty colon p masonry with high mechanical resistance to both pressure
ylon Stone layout 10p over siairs o light membranes on the other side, and seismic motion. Numerous structures dated between the
Ui, ‘Dar Grossa Pylon Das Horus-Tam an £ N 435 fifth and the third century B.C. are characterized by trapezoidal
masonry, s are many of the for- tresses erected In the fourtn

In the case of the immense blocks, such as are seen, for instance, in the granite casing of the Mird Pyramid at Giza (Fig. 99) and on the lime- stone casing of
the Pyramid of Unas at Saqqara (Fig. 111}, it might be doubted whether any rocker could be constructed 1o take their weight. It has been remarked, how
that bringing them into contact on their transport sleds is not an impoesibility, though it would admittedly take a much longer time.

Masonry of Type A’ and Type B' (Figs. 105 & 106) is contemporary in the Okd Kingdom, but after that time it appears that type B is exclusively empioyed.
century B.C. In the Peloponnes ac 7 % Occasion .".E’D(W types occur in the same wall. In t!‘:e remains of the w e funerary temple of the Pyramid of Unas, shown in the #lustration (Fig. 110)
preserved site of Eleutheral 5 the angle ABC is a right angle and so is the angle DCE, though the planes o :ng rising joints are oblique. In the next joint to the left on the bottom coursa, not

shown in the photograph, the plane of the nising joint is oblique in every sense. Such examples of the different forms of jointing in one wall are, far as the
writer is yet aware, rare

Malacring, Carmein, Cov . e » o
Tachniques of the Grask s, 151 adn (G Y 2010), ‘ 1int 0 of the joints have been represented as having been dressed to a vertical plane, while the third is oblique in e
\ s

2 Either when on the rockers or while still on the sleds on which they were transported from the quarry.

One of the trapezodal- masonry tower ortre f 3 For notes on flattening and leveling a surface, see p. 105,

Eleutherai, built in the

fourth century B.C 4 It will be observed that the more accurately the s forming the nsing joints are made parall J when the bedding joints
are cut.
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C. and save the parts in a folder?
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Title

PHAROS LIGHTHOUSE: AN EXPERIMENTAL ARCHAEOLOGICAL DIGITAL
RECONSTRUCTION

: .
Anthony Caldwell

Key Words

Keywords
Pharos, Lighthouse, Alexandria, Reconstruction, Experimental Archaeology

Abstract

More than 2,000 years ago the ancient Pharos Lighthouse towered 129 meters over Alexandria,
equivalent to a 35-story modern building. Compared to earlier lighthouses, the Pharos Lighthouse,
one of the seven wonders of the ancient world represented a significant leap in architectural
design, engineering and construction technology. Faced with scant archaeological evidence,
conflicting texts, and schematic pictorial representations, scholars have long argued over the
design and appearance of the lighthouse. This research draws upon the historical data, but takes as
its primary basis a close analysis of the structural and construction challenges of the project. Based
on the tenets of experimental archaeology, the resulting digital reconstruction posits a
technologically realistic result, calibrated and tested using engineering software. The Great
Pyramid of Giza built two millennia earlier was taller, but as a solid structure with little habitable

space, it relied on simple compression. Building of the pyramid was an impressive achievement,

Comments & Footnotes

Comment:

University of California, Los Angeles, 1020 Public Affairs
Building, acald@ucla.edu

rootnote

Thiersch, H. (1909). Pharos, antike, Islam und Occident; ein
beitrag zur parchitekturgeschichte. Leipzig, Berlin,, B.G.
Teubner.

rootnote:

Kassem, A. A.-E. M. (2011). Renewal of the memory of Pharos
(The ancient lighthouse of Alexandria). 2nd International
Conference on Humanities, Historical and Social Sciences. 17:
1-5.

The ancient lighthouse of Alexandria was not only a
simple lighthouse helping ships to enter safely into the
harbor of Alexandria; it was one of the seven miracles in
the ancient world as identified by the Greek poet
Antipater of Sidon. This monument has its influence on
all lighthouses built after it; as it Pharos of Alexandria
was a “model” for other buildings with the same job. It
was reflected also in different kind of arts like painting,
reliefs, mosaics and coins... Unfortunately, the
lighthouse of Alexandria isn't here today, also it didn't
obtain the publicity it really deserved it in tourism fields.
Consequently, the aim of this paper is to demonstrate
the importance of such building in tourism’s field, using
different methods such as describing the ancient
building then explaining how to benefit from it. The result
of the paper will be emphasizing the how great is to
renew the memory of Pharos lighthouse.

v [= Research yet its engineering was quite ordinary. The lighthouse of Alexandria responded to the new

1 Butler-1902-The Arab conguest o... programmatic needs and scientific knowledge of the Hellenistic period. With this project, the

Kaseam 201 1-Renswal of the e .. Egyptians and Greeks erected a towering multi-story stone building with multiple interior

chambers, thus displaying a more complex understanding of structural forces. The solution was a
Abdelnaby-2013-Integrity assess...
Elnashai-2006-New Light on an A...

McCredie-1968-Samothrace_ Prel...

series of post and beam stories, stacked with column and bearing members aligned in the manner

of framed buildings of the modern era.

Lehmann-1951-Samothrace_ Four...

Behrens-Abousei-2006-The Islam...

Introduction

One of the seven wonders of the ancient world, the Pharos Lighthouse was constructed
between 290 and 247 BCE, likely initiated by Ptolemy I Soter and completed by Ptolemy II
Philadelphus (McKenzie 2011). It reportedly stood for over 1500 years (Behrens-Abouseif 2006),
surviving wars, earthquakes, and tsunamis (Fraser, 1985). With some exceptions, much of the

Murray-Do modern winds equal a...
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available information from ancient observers who wrote about the lighthouse is partial or
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