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'Tito Alior tdieu descrild the Xow Cro4i Itleservoir, tiit i
îînder hlis directioni iii 1974, wliich was sinilar te tliat oit

WOclWjClI COM11iîon, OXCOIt tli4t tilt roof Consisýtedl 01 brick
arches i1iirinigiii fruîi tire lîers iii3teilld of rolleti joiâts. lie then
gave a fulli descripticît of a reservoir recectty conqtructeid by
lîtn nt Fatrnboroughî, Kenit, ini whicht the enfer watls wore rc.
duced to R iiiiiiniiiini, by' 41pportiîig the> Coveriuîg archoï tilt
their sJîrini'îîg %vaq love! %vitl thiý cenître fronti wliich thoy %vero
struck. T'itis systein wa'i adopted for file end as %t'oil as for
flic side %va ls. An accounit was givenl of a slip) whicll occurred
dîîriîig tht' cistrun'icîî of the> rk-,ervoir, aud ci tho meuîs taktn
for nîakiiîg flic work qtr.iire.
'l'u Eàst Lonidon Waterworks Cominy hîld nt 'Iorîisey

liVcnd a lite brick rescrvoir wlich wa4 capable of coîîtaîingi
,v0,ulIgallonis of %vatî'r. 'rte Raille Coînpatiy hiad at J iaggar

1,auie a îî'servoii vapable cf couîtiiuig 1,50),wiOt &,alleri.s. Tli
aise was biit of brick . the vaittig %vaqs suppoit"d, by tougt.
tîîdiuusl walls, stilf.'uied tîy tranîsverse waUls, se tliat the reser-
voir %vils dîvîded jute forty-iîuuîe sectionq, tile wîilla of wvhicl
%were pk'rceut witli ciretilar openiugs. 'l'lie Kilburui Reseri'oir,
capable of c'ontiiui (1,ooo00 loî, w,,% a fie brick.struc-
tiri', wifli Naxilted ucof, 8upporteit cii crucifcniii piers . tlicoîîer
ivalIS vwre siipport>'d buv bIiîtresýes agaiuiat tie pressure ,,( th(e
external eartft. 'l'lie Hîailtonî lb'sîrvoir, capable cf coiitaîin.

iî 2.750,11iW galloiîs, wais coistriit,dt cutircly cf eoiicrete.
'F .i. reserî'oir iVRs bijît li cleau .4litrii gravel, auid fluc xa
vated ballast was adniirably' Rdîipted fur tilt couicrete. 'I'li
arches spltuIiti front Nvroliglit.iroui joists. The WIVItoui-oîî-Tr>'nt,
Rt'scrvoir, biiilît fur the Scîîtlî ScaffordIsliire Writ ha.rsll
a capacity cf 4.00(l.u00 gallonis ; it -%as réct.îuîgitlar on plant,
anud %vas cci'ered wiîlî brick arches prîgu fronti cast-irtau
girderesstiportéd t ciiC1st ircul coliing the w.îhls were of
cenceretc. fîîedt i itit Statlfordshire brickS.

Tite Author thonî refcrreil tA scierai l sicîsr'is ,

whlih lie liait the lîîlrtiiiti' of leîirninig sornie 1,articuilars
îluriiig a recent tcour h Clîatrlotteiihîîrg Reservoir of the
Berlin WatcrîvorkS, vitli a capac)aiîy cf 5,00(1,000 gallons, %vaq
built cf brick, ivith ivalli Sîitlicioiîi1l% tlîick to resist tile ini.
teriîal pýre.q.ire cf the 'vater ; thi* suif was finei loosé sait(], oni
vrlîich bittîîîuenis( j'aller asspr.'ad befote laving doxvîî thle
conicrete founiîations. Tire Bterlini filter.bed'i ivero covered %witlI

Bohlinî vaîîlting, the fcîîc.laticii cf whiehl rested on1 gravél
puddle. Tice roservoir nt Btreslau, c, flile cf ccutaining 1100,000
gallouis, %vas supporteil o.î a tcwî'r Li0 fet lîigl, aind the tuiver
coiitaiiied thi pumupiuîg.eugiuiic T[he ititior tlioi describcit
one cf the Vieniîa rebervoîr', and ltirni'ilied soitnoutes oit
aqttue wlîicl supiblied tlîat vily. Tite ivaterwcrks cf tue cit y

ci àliiîîiclî, wliich %vere in course of cnstruction ut the tile cf
'.s dii, >'oiuprised a res4ervoir liaviiig a capacits' of 8.800oùi
1.îlour, , tlîc ivalis aiîdl fleur wcereocf conicret.', tlic. %altiîîg %Vas
svîîîicircular, biiiît witlî oue oiu f brick. 'l'le .'thlor gave a
i.k, tell ci the F'ranîkfort ],*cs"rioir and soute inotes as te the
water sîîpply of the city. Tha resl'rvoir andl weîks cf the
Darmistadt W'atu'riwrks iroro îiotju'ct tlîe reservoir "'as cf
br.ck, tîclt atiove grouiîd , it %%vas capable cf ccîitaiiig 900,000u
gallouns ; tlîe watér ivas punibeil froit six ttie'wulls, stotk iii
thie saîî,tv plain la'rweîî tie Otlqnivalhi uncutt.ns. aul, Ulic
ltlîiue at Gi iesheiiiî, about 5 muiles frein tie citv. TI'le rescrs'oir
80000 Cl g oî, wi erotd a tawr 10 faili igt cpctî
oflcgî,0 galîlî os s td f a astir 1 tan, ig fpicît

water iplilied tc tlîe city iras, îutniliel fronît wells oit flic biks
of tice Rhîiuî ; but the spri Ilg- %Vitte r wîas qziiîe distinîct front Uie
1miiiîie water. Tlîe Dreadri>l 1Eoservoir iVas Capj)-lile of lold111g
4,600.000 gaîllons cf wvater. Tite Haiicser lf-ervoir, wiuli
caplacity of 2,400,000 gallons, wai of brick. Il stoodl 30 fee
above the groutiîd-Iiiie, anid file outiide walls suptîcrtcd t le
fuil prù5surr cf tic water wvitliout the assistane cf any enu-
bankuielnt.

Alter soute reniarks on tie iiiîtrked prefereîice cf Geruîîuuîs
for sp)ring.%vator as ccîiîarot ii lake.%vater or rii'or-ivater,
the Author coîîcluded tic Palier xvitlî a sketchi of his idea cf a
niodel scrvice-resorvoir. his 'vas se arrang, d flint the earth
dug front the excav'ationi was aIl litilised ini foriîuing the uleces-
srv enibaiikmeoit. TIse flcor anid the sidc-walts %ver-ocf coun-

crete, the piers, arches, aîîd vaulting of brick. The 'aîultiig
was similar te that cf tlic Farnboroughu Réserv'oir ; but tié end.,
cf the vautt were brou glit down ivith a curve cf 112 feet 6 inclies
radius titi tlîey rested oii correspondiiîgly curu'ed bays iii ttie
concreto aud-wstIq. By tlîis construction tire tlîrust of the roof%wouidabo carried dowa to au abuttuunt reaching againat utîd'ts'
turbcd grotind, and the pressure cf the water ou tire reservoir

wvotld net oîily tbe stîpiîorted by tue abutnicnt, bt*.t bic aIso
cotiîutorbalancod by tiio-%eiglit of iade.eattlt faci'îg tire ciii.
bauikineit, wlich r(%steut on tlîo exterier arches of flic reservoîr,
iii additin te the" pressure of tUiceartlu wliicl i ould lave te
rcsist îîîterîîat pressure if flic wvirls ivere vertical. Tite Author
hîetd thiat the whîolo of tlic iziterior Surface slîould bic rer.dercd
in celuceut tinoîtar.
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'r'ie conctusîins arrii'cd ut by the Commiîissioni werc as fol.
lows ;

1.-That for raîlivay bridges and viautucts a iîaxiîiîiu wviîd
pressure cf 56.Ib3, per square foot sliouiîd bc as3unicît for tlic
linîhose of caleulatuoii.
2.-fîiît wvlere tlic bridge. or s'ialîut us fcrîîîed cf cloes

gre.,auid the telis ci sucli girders; tire as lîigh as ci' hîiglîer
thanu tie toi et fli train tnssiuiigriver Uic bridge, tic totat îvind
pre'ssuire cbon suicli bridge or viaduct alculit be asccrtaiiîed by
alpils'itig the fuîll pressure of 56-10î. 11cr hsqliare foot te tfile
eniure verticalt %urface cf crie îîîaîîî gîruer eiily. But if flic toi)
of a traîin p:ussuîîg river tire bridge us higliar tirait fle tops cf
tle muain grdiers, the' total wiiîd pressure uîpoii sîteli bridge or

s'iauýtllît slioutd bc asc>rtairtpa by applyillîg thse bt presr cf
.6.lIbs. per siîuare foot te tic elîtîre vertical surface fronti tlîe

botitentî cf the mîainî gii ders tc ie tei) cf tflie train passiig
cî'er the bridge.

:3.-Iliat sî'ium lie( bridge, or î'iaditct is cf tht' lattice ferrix
or cf openi conustruicticon, tilt- wiîud pîressure tupcî tie ouiter or
îçucdwar.t gtrtler sihoiiltl tie aseertaiîîed lîy applying tie fou
pîressure cf 56îilbs. per squî are fooit, ais if the gîrtler %vere a close
giclter, front Uie les'el of thte rails te flic top cf' a traini passiig
ceer su> lîridg.- cr v'iaduc, auîd by aply'Nitig iii addition tire
fill îîlressiro et 56-ibs. pet' squlare foot te fle awcertaiuiett ver'ti.
cal .îroa cf ti. surfaice of Uie iroitwork cf the saine gîirder
sittiated telîvUi les'el cf Uic rails or above the top) cfa train
passung over suchu bridige or viaduet. The îviud pressure tipon
the uîuuer or Ieeward girder or gîrders should bo asccrtaiuied by
applyiuig, a pressure per square fout te tire asctrtaitie.t vertical
urca cf suirf.uve of tic irouiwork cf crie girder cnly, ,ituiateld
beoew the leî'et cf tlic rails or above the top cof a train passilig
oî'er tire saut bridge or vuaduict, acccrdung to the folleîviuig
zsc.de, î'i :

a. If the' buiîrce area cf tile openî siaee %fuslcea t exceed
two tliirl' cf tlic whuclc arca iictîi-ed svitliiftie oudlincocf
tlie girder, the pressure slîeutd bu «takeni at 28-Its. per square
foot.

b. If tlic surface aiea cf tlîe openî spaces lie betveu> tîve-
tiîjttls auît tirt'e.fotrthq cf tlic îvhole area incltidcd %vithiii flic
otitîte cf tho girder, tire pressure shcth ha takeui at 4 2 Ibas.
lier square fout.

c If tile surface area o! flic openî sîiaces tic grenter tbaîî
three.fothsli cf Uie irbete area inel'adeil withun tu outluni of
the girder, tlio pressure slîonld ho takeîî Rt the full pressure cf
56O-Its. per squ-îre foot.

4.-,tluaît the puressure upon arches, and flic piars cf bridges
anîd vuatîucts slîould bc usccrtained l us uieauly as possible ii
ccnforiiity %witlitle riles atiove statcd.j

5.-rîat ini eier tc ensure a ipor unargiuî cf safcty fer
bridges auîd viaducts ini respect cf the straili caused b3' iviuut
puressure, tlîey shoutd tic mallde cf sufficient strèiuigth to w~ith'
stanîd a straiui cf four tintses thle amnîct due te tire pressure
calculatedl by the forcgoiig ruies. A~nd thuat, for casaî %where
the teouucv cf thc %vind te oî'erturn structures is counteracted
by gravity alone, a factor of saféty of 2 ivill be sufticient.

Wliere trains run betveua giruters tlîey %vilt goerally tic
sufficiently protected front the windt, flio degree cf protectionî

slt'erded b3' tlîe girders dependtug uilin the extent te svhich
the Rzirders are oenu or close ; wliere the girders are eu openu as
te affoid iîîsutl'cieuit protection, or wh'tie trait%% issu, as ini
Sente cases thcy nîay do, oii thue tops cf girders, we assume tlint
the euigiieer wilt provide a suflicient parapet, but ire arc indus'
posed te go furtlier iîîto detuil i tibis asîbjeet, as it nîîgbt tend
te stereetyîîe mîodes of constructiou i li ive thiink us unde-
sirable.

Ini conîcls'ion %se beg tei po'int eut that the velcity o? %ina,
tike ttiat cf evei' other încviog body, is more or less retarded
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