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aqueduct popularly ealled tl i
. t popule 1¢ Pont du Gard is the
ument of ancient Xoman skill in bridge construc-

The arched
grandest mon

ton which remaing jy F
vival in t]:pr(/;:ll;llln)s in France, and can scarcely be said to find a
Marseilles with \::;l dqueduct of Roquefavour, which supplies
(] rard may he sem‘ill:rlsidz‘h:l(,%‘;lzic;ﬂl ﬁhiamcter of the Pout du
s, side ele n and trans g i i
f.}:n-flou!ut about tlxil‘ﬂwtx‘?,1:11i‘i)f:lg'§ntlhfl$‘£{ an;l I\tlhe valley of the
anciently s i L e R 1ty of Nismes, which i
the nort{:rl};rli(‘l(:l ‘t\.)th water derived from tywo natzx;:ls’s;:frl;}; it:.
known, and the . the valley.  The name of its designer is un-
at. It s lvmlie{'; szzet }dute of 1ts construction can (m]yb]m guessed
K., while Agri ° }mv? bet?n commenced about eighteen years
saul and l‘esiﬁ(xlpt[’n"t ;Il}' Soti-in-law of Augustus, was govcrn}tl)r of
laid oy the solidlr a»’ 1Ines. The foundation of the structure is
mclination over l:‘} % which extends in flag beds with but slight
channel ordin, '.lvh.‘ entire breadth of the va)le The river
cavated for itsé‘llfl }a:.mtl}s tm a very decp course wh);;:h it hzs ex-
Moods, however. g1 “i )1.10rthel:u side of the valley In high
bottom of the vallo T u‘ Tunatonally covers "”‘ﬂy. the “'h‘ﬁe
arches. The entirP)s;t and runs through nearly all the lower
which conveyed the w: ’t“_“;t"“‘, With the exception of the channel
the thivd tier of ayel L actoss the valley, which is placed ab
Blocks, and Jaid qir\(: 1S COnsists of ut ashlap masol:n‘ i(nnl'(l)‘v:
rreticcous limestone . ’\]\'lt}mut mortar, the material b{inﬂ t:néd
from ahout 5o frog he arches of lower tier vary in
: “Ct 10 80 feet, which 193 't tier vary in span
arches copy t ()U nver chiunnel, and the s r:?t‘ off lthc borniiape
tiers ape S‘:‘,I((‘o with these, so that the pigljs :ffthi )l"‘/ S:l‘ontil ol 0§
{ » W0 . " = q
about 15 fwllt 1(:“:3(‘1'“ .l u the third tier of wrches ‘zxg‘l:lm?::: 0(1)1'((’
consisting ﬂl‘,t\m s‘ielg‘%} l]llxl.ms.“‘1 wpon these is the water condnit,
mortar and lined to th \‘:) o ubble rnasonsy, laid in h dmuli:z
“onsisting of hydrayi; ¢ thickuess of ahout two inches with beton
(ltf ‘_'0‘{ tiles, \\'1)080‘1"0;:1}:‘“{: :’?'lll”f)"”\l( sand mixed with fragm('nt.;
is probable that 1 138Ul fresh on fracturing the cement.
wars that cm\vt\]\){:zdt]if watercourse was hroken d\ll’rinhf: t(ligls\ltl
and during the ﬁ.;u -] rance mbout the end of the fourth century,
Tan thmugh the (:h;llndm[ years or thercabouts in \\'hicl; wam;‘
lou‘x'tcon hundred )‘Pi;x:m:}’).wm?h has been now dry for ahout
tl]'::cll(:?: formed fl'om’thé( ‘[:tllz:tl u]fnm both bottom and sides
4 55, which ig gtj]) i X t{ .vrather less than a foot in
ixed l“S' ittlirlposlt is Lut slightl; uﬁicrﬁ\?l?j’{ & o o
with large 1“"3 CATeOus matter. The watc i oy
M ge slabs of Stonc, mest of ,}l? water channel is covered
e walk at t})54 elevati 8 0. which remain, so that it is pos-
*T. The tect, ation from one side of the valley to th
spring, are ¢ Wgnlar piers, from whi ch all three ti of arches
\\'hivh’;n-b )(‘”“,Stm‘“t"d of asl:lar TS - (ll ({ 5% tlers?f_ﬁl"-'hes
and this j '}")‘"“ 1 the wsyay man ‘Lfmy lm RIAR
oo chis 8 also the huag ner in the suceessive courses,
teral faces of the ypepr b O L of the masonry forming both the
of lurge aghlay "Ollsmil.'sliﬂndnls‘ The archesare also constructed
acteristic thyt they ar, %, but these present the remarkable char-
;1:;xxxs\'(~l‘se to the 4('01 ot laid in ““preak joint,” but with Jjoints
'1 ‘nm e spriugiy, l;Sl's of voussoirs which run continuously
:“’:"h into so Many ﬁ OVan arch to the other, thus dividing tne
Fius, fn the first tlcl‘far;}te arch rings.abutting against each other.
along tle soffig }0 . Arches, kg, 4, the entire breadth mea-
fou g el m »em‘g .211§., the entire arch is divided into
o about 51t 54, in lgs? each ring consisting of single voussoirs
't‘“'h Cousisty of ih , cugth. In the second tier, likewise, each
Wo such rip ree such abutting rings, and the upper tier of

. S, This v .
(t.x ANSVerge .g llliﬁ very peculiar construction is shown on the
OIION Toq hridle 1g. 4, in which is also shown the modern
0?‘( 1ij]u(-h was constructed in 1743 by the estates
at the ‘lm\v“«}ntgvlurdoc,.and‘which, though close to the
o » thoug), 1t ]_‘S Team_side, forms no part of the ancient
T popula 5 }ﬂ:!lmble that this bridge originated the
RHOWIL T W havxtmv of Pout du Gard, by which the aqueduct is
WNSION ey Mot ¢ been jndebted for these seetions to the Com-
empire g ol:tuinn}"k'hts Frangais, inangurated during the lute
the greag historie “onuplete and authentic drawings and details of
ooked upon g ('“ Monuments of France ; they may, therefore, be
which have hevnx“clt, which cannot be said of any of the sections
have ever goey t,-;k? sewhere published ; none of which that we
thorough op 'tonttil(' any natice of this siugular disposition of the
EXpret o fing it lm?“” eross joints of the vonssoits. We might
fruction des Po; t“o,t’u:od by Gauthey in his ¢ Traité sur la Cons-
15,7 whicl comprises details of all the remarkable

bridges structures of the world, and also in Labord’s ¢‘ Monu-
ments de 1a France,” but neither say a word as to the arch joint-
ing. The late Mr. George Rennie, in the discussion of his paper
descriptive of Roquefavour aqueduct—** Minutes of Proceedings,
Inst. C. E.” vol. 54, y 236—gives a long list of anthors that
have more or less generally described this structure, and appears
to notice some {mculiarity in the jointing of the voussoirs—
but in terms which, whether from a manuscript misread by
the printers or otherwise, are to us at least perfectly unin-
telligible.

None of these authors, however, offer the slightest reasons for
the adoption of this peculiar mode of arch jointing ; nor appear to
have asked themselves the question why an architect competent
to design the grand structure should have so far departed from
the established practice of breaking joint in the arched courses,
and adopted one in its stead which certainly diminishes the gen-
eral stability of the structure, and that without any adequate
reason being apparent for the departure. It is not until after we
have examined some of the other minuter features of the building
and seen what reference they may bear to this peculiarity in the
arch jointing, that we are enabled to see some points of connec-
tion between them from which we can infer, in the writer's opi-
nion, the reasons for the peculiarity, and the sound judgment
with which thex were adopted. On examining carefully the
external faces of the several tiers of arches at both sides of the
structure as it now stands, we find a large number of stones pro-
jecting from twelve to fifteen inches from the general face of the
work. These are in various stages of preservation, and some are
altogether decayed away, but enough remain to enable us to see,
both on the ends of the piers and” the spandrils of the arches,
that & certain determinate arrangement both in the horizontal
and vertical dircctions was observed in the placing of these yro-
jecting stones, and that they were obviously intenged to support
ledgers or other longitudinal timbers, and’ as footings for struts
and braces to be employed in constructing the work above. On
the faces of the piers Deneath the arches, as well as projecting
from the intrados of the arches themselves up to a certain height,
we find other similar stones, Examining further the intrados or
soffits of the arches, we find this singular feature, that in all the
lower tier of arches, except the two extreme and land archesat the
north and south sides of the valley, three successive courses of
voussoirs project several inches below the level of the intrados of
the arch, and these projections run continuously from one side to
the other of the aqueduct.

These projecting courses are found to be situated at such a
height above the springing of the arch that a line drawn radially
through the middle of the three projecting coumses, makes an
angle of from 28 deg. to 32 deg. with a horizontal line ing
through the springing of the arch. Examining the secon tier of
arches we find similar prog’ecting courses, except in the two land
arches, Now, what was the use of these singuf:u' projections, and
why placed as we have described ? As ornament they could not
have been intended, for they are rather a deformity, and why are
they absent in the land arches ? When we mentally counect these
projecting courses and the single stones %rojecting also from the
arches with the through cross-joints, we shall arrive at the key to
the whole mystery, and be able to discern that the reason was a
thoroughly practical one, and had for its purpose the economising
of time, labour, and material, and especially in the timber, and
construction of the centering whereon the arches were turned. If
the cross joints of the courses of voussoirs were arranged in the
usual break joint style, it is obvious that centering must have
been provided extending to the entire width of one or more
arches, and for arches of this magnitude the centering would
require much timber, and most of it in very long lengths, and we
may reasonably presume that such timber was not easily obtained
at or near the site of the aqueduct.

For although st the commencement of our sera France was nuch
more largely afforested than it is now, the indigenous trees were
not geuerally of a sort producing long, straight timber, nor, pro-
bably, were there pine forests such as those which still adorn
unghmg and ot}\er hilly regions in the south-east of France
existing in the neighbourhood of the intended work. Roads also,
with the exception of tlie great Roman military. ways, fitted for
the easy transport of heavy timber, searcely existed , every indu-
cement therefore existed to economise the niass of timber required
for the centering, as well asto economise the amount of carpentr
and of iron fastenings required in the centering. Limit?ng 0\1{'
view for the moment to the lower tier of arches, it is manifest
that if each single ring of arched voussoirs of 56t. in length could
be turned separately and in succession until the whole width
consisting of four such rings, was reached, the amount of timh s
and of centering required, thougl o s o e

4 gh not perhaps reduced to one-




