
London, Hay Nth, 1881. 
BIB, . IN W-08 with bhe ulstructione from the Boatd of T d e  (s oopy of whch 

given ja the Appat~dxx) to conaider the q u d o n  of ~ l d d  resmre on mdway 
s t r u a ,  a d  and toport to them on the sub3Bd, we have m& such iaquines and 
procured such information m the subject referred to us W we deemed necessary, and 
k v e  m the honour to report the mn~lusions a t  which k e  have amved 

It wza necessarp in the first instance to ascartain as accurately as possible from the 
sonroes W%& were acceacuble ta ns what the highest preasnres of tke m d  m t h  
wantry a m n t  to. Wrth tlus object we obtaiid from' those observatonea and 
abataons whim the prassw or velooity of the wind is measured, the statements whmh 
we give m the Appemhx. In  order to exhiblt the action of the wind dunng heavy 
storms, we have also appended hthopphed dopies of wind dmgrams taken by means 
of n e l E ~ t ~ m g  a p p t u s  at  Biaston, Ulasgow, and Greenmch. 

At wme of ihe stations from whch we havn &bind returns the wmd pressures 
measured duwtly by Osler's self-wtermg prtmureanemometers, at orhers the 

v&mt;g only of the wind is measured by Bolnnson's ro t a t i i  anemometers, the ve- 
loaty of the mud h u g  taken at three bmes the velocity of the revolvrng cups 

Far some stations the only pubhhed information is the run in mdes of the wmd 
dnr'qe&oh hour. Them can obviowb be nu more t b n  n generd accordance between 
th s  a d  the greatest pressure expeneaced during the hriur To utdiie for our pur- 
pose observrttions taken at stations where the velocity only of the whd i3 morded, 
the records of the Bdqton Observatory, where both elements are recorded, have hem 
employed as furnishmg a means of connexlon between the two i n  the case of %h 
winds, with whch alone we h m  to deal, it wae found that the greatest pressure 
racorded in a.n hour was tolerably well proportional, to the square of the mean v8lo~lty 

vs - during the hour, and that the empit id formula - - P, where V = maxlmum run 
100 

u t d e s  of the m d  in any one hour and P = maxmum pressure m pounds on the 
F foot at any t ~ m e  during the storm to wh~ch V refers, represented vely 
f d p  the  greatest pressure as deduced from the mean veloc~ty for an hour We have 
mrdingly ~ v e n  m the Appendix a tabie oalculated from'the above formula for 
deducing maxunum pressures from observed velocihes 
;In adwon  to the tables obtained fmm English, IrL811, and Scottish stations, whlch 

are those only that are strictly applicable to our inqury, we pve as matte~ of 
mfomdxm a s w  of strong wmds reptered at sbtlons on the Oontment and m 
India 

It witI be seen on referwee to the Ilable~ tbat the wmd pmures  vary greatly at 
&kvnt atatjom TMB, no doubt, d y  arises from i=Mrence of exposure of the 
fitionsto the *on of the wmd m onsequenoe of the g e ~ p p h c i l  and local c ~ - u m -  
stsncea of their %on, but may in some cases be prartly callged by Meremm m the A mwnrement. Thus a t  Ghgow the %hest recorded pressure v foot za 47 ibs., whih at  Bidston neat Liverpool fhe m&& pressure on one 
DcatwOZI ~0~~ to 90 lb.$ lirnd .8II &Il~thel' 0l?@ISh to 80 h. 

&.S- f r n ? & m  at B i & h  seem a~o~rna l ,  b g  muoh hYond what*have 
been W&xd 8t any af the other stations. ThP; o o n f o ~ o n  of the und on w h h  
the Bidstdn Ubse* b d s ,  isl a& tbt the velocity of the theJe mght  be 
PQ =k@&a. 

'l? 
F,wa.be h o ~  in,% lithogra hs that t h e m r d a  of exceptionaily h ~ h  pressures 

4&&~ a very ~dmhon.  &m iqof$ea we have made, we are eahtied that 
t h ~  LVOO& we $of; rsfen*%1e to inetrnmantal error, depending on the ~ w o d n g  
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hstnmremtb&g&&byite-enrtuPabeybn.d *he @@on ofqmlibnnm under the 
.wind p-m -tictang at the moment, but rqmsmt a -1 pheaamengn But whether 
the -tipnalry %zgh v e l o c ~ ~  to which such preasum me Bue eatend over a mn- 
Gd~b1~frtpaae ut a &&EAL dirmtion, or on$be a* Bat& 
pornt sn wbch %ve have not'heen able to &d experimental evld 

dI;tP~rcnces of the wmd preamm obswed at d&erent 
Bufw whether them .H ele a w  &her modes of ap~r081mat~ly asoertammg t 
the wind for our purpose There am man bwldkngs, kdl chunoeys, s h y  bu- 
sheds, h,, d ~ &  probably -woul&-not &@d m,. m mheme n those we 
refer to, but m mast cases the wntour of the adjomng ground, and the obstructzon to 
4 bga&p- bmld~qg, tmw, and other stxi~oundmg objects, would render conch- 
slow drawn from such w e s  mmhbie  it  omrred, however, to us that Borne usaful 
mfomabon mght be drawn from awther some, vle from ra3waps t h d v e s  . 
It is ohous  that on eastmg *ways %h& have been loing in use, a m e 8  of 

exp.S;mants, if we may apply such an expresglon to them, &m for man7 years been 
d e d  on, for over them ~ra,11~6 have been mmng at  all tunes of the day and lllght 
on high and unsheltered embdmenta and along other spaces exposed m many cases 
to very strong wmds 

?+W, a wnd ressure varying fmm 30 to 40 l& per square foot, is suffiaent to 
bvr&m the or&ry Wray t h n ~ g w  th.t hare been lo me d m n g  tha lart $5 or 
30 ye;trs, and we thought it mful to m q m  from the Merent Bidway Cornpanlea 
for eases where radway ~ & m g a s  b v e  been overtnrned by the force of the wmd 

onIg mses of th klnd that have lwen bronght to our knowledge are appmded to 
this &port 

m m  the mformahon thus aoquired, h the zaquum we have made, and from 
the o o ~ ~ ~ d e w h o n  we have gwen to the snbjtjct, we me of opinion that the followfog 
rules mll suttimently meet the oases referred to us - 
(1 1 That far rstlway bndgea &nd wduata a maximum wind m u r e  of 56 lb; per 

sgoass foot B ~ O ~ M  yumeii  tor fie parpose of cdc&tlan 
'(2) That where the W g e  or mduot 18 formed of dose guders, and the t o p  of euch 

girdere are a8 b~gh BT high= tbaa tha top of a tram paming over the bndge, 
the total m d  pmwurequpon such bndge or *duct aboufd be ascertauted by 
applyrog the full prevame of 68 ibe per square foot to the ent~re ~erhed 
surface of one mtzia p d e r  only. But if the top of a tram p i x g  over the 
bridge is hagher thap the tops of the mam g d m ,  the total wmd prwmre 
upon such bndge or d y t  ehould h momtamd by s?rpfyng the full 
ressure of 56 lbs per sgwre foot to the entwe v e A 4  surface from the 

gottom of the  main gud6~e to %he h p  of the tmtn passmg over the bndge 
(3 ) !&at where the bridge or vladuct m of the l a t h e  form or of Ten mnstruation, 

the vpxd pressure upon the outer or windward girder should be ascertained 
by a p p m  the full prmure of 66 Ibs per square foot, as d the @er 
were a dose @erJ from the level of the && to the top of a b n  p s x g  
over euch bndge or waduot, and by applying m add~hon the full pmwm 
of 56 ibs per s g w e  foot to the d~6lwrta~ned verbcal area of s u r f m  of &e 
mnwork of t$e same wder situ&W below the level of the mfs or above 
the top of a tram pa1ng over such brdge or viaduct The mud p m m  
upon the urner or leeward g d e r  or grrders should be ascertained b applymg 
a pressure per square foot k, the asoertamed v e r M  m of s m! ace of the 
ironwork of 6ne girder only s1tu~f.d below the level of the rmls or abovg 
tbR top of a tmin pmmg fiver the sa~d  bridge 01 vmluot, accordmg to the 
follo*smng soale& m - 
La.) Xf the sudsx  area of the open a p e s  does not exceed tw~-&& d 

the whole m wluded @bm t$e outfine of the @m, the pressure 
,aho&l/be kktm at 28 lb. p square foot 

@J If the surfsoe area of the open spa* he Mween i t w ~ . t W s  end 
+hreg:fourthe of the ghle inel~ded w r t b  $he o&e af the m, t68 p- should SJe, trskea at 42 lb. p square foot. 

(6.3 If the Burfiroe area of bhe OF spaoes be gm&r than 
of the whole area m1uded witkm the outline of the @m, the,pw- 

' eure~0ddbe~nst~~preesnceof?56ibs.~s~nsrsfo0t. 
($2 a d  R~WI nprm& d r t h e  @XE Of bri viad& '8-d fre 

*%im@tmd9 h&y &polihle in aonfmrQ a t b e  mla above &,tpd. - 



should be rimb of s m -  
the w u n t  due to tpe 
that, f or wes where the 

em- bv mmtyalone, 

Commrthe on the 
our attenbon, we 

- In wadwion we beg to p m t  mt that the ve1001Q of mud, hke that of every other 
moving body, is more or lans retasded by byron,  sand wrll be affected therefore hy the 
chanu:ter of tbe &as over whlch it has to pass, wh1c6 may be rough smooth, 
or mregultsr. It m11 follow, therefore, that other thlngs bemg the same, ,orcater 
ve- lRllf be athoed at h~gher aititudea t b n  at low onas, the wmd at hgher 
altitudes be-% fnr tbr  #mooed from retardation by fnchon 

Thougg we am of opimon that no bridge or v~aduct IS likely to he bullt m such a 
sltuaJcon 66 i o  ex ose I$ .t t o d  P&LVBS equal to those wh~ch have been occaslonaIly 
& a a t ~ d b y f b % a ~  on the Biddon Obsemabryj p 6  even rf that were posnble, a 
bridge or vraduot conetrnctea aeoording h the ruies we hare glven would not be 
subjected to s t m m  nearly equal to its thearet~cal strength 

On the other M, there wll1 be many structures of small albtnde or m sheltered 
actuatzaans w b h  never cen be exposed to the m d  premure we h a ~ e  assumed, and 
where the applicatton of themles we have w e n  would reqwre modfimt~on 

Some mod;fimBon of the rules m y  a h  be rquued m the case of suspens~on or other 
%&Z~ES of-very l a t e  span, but such c m  wjfi be of rare occurrence, and we recorn- 
mend tfuut they ehouid be speomUy considered when they anse 

We ham the lwnour to be, 

Your most obehent servants, 

JOHN HAWKSHAW. 
W G ICRmTRONG 
W H BARLOW 
G G STOEZS 
W P OLLAND 

We, the mdersiped, concur 1n the above Eeprt so far as it goes, but we t h k  the 
fo30wing clmm sho'ald be adde& mz - 

The evidence bekm as does not enable us to judge as to the lateral extent of the 
sxOEeme1y h?gh preaan~es oocraslonally recorded by anemometers, and we thinh it 
aembfe that el~penmemta should be made to determme th~s  queshoon If the lateral 
extent d except~ontally hea~y g* 4 h d d  prove to be very small, it would h o m e  a, 
qu&on whether some relaxation rmght not be pemtted m the reqmrnents ot t h~s  
Beport 

W G BRMSTRONG 
G. G' STOKES 


