A.L.R. MERRIFIELD DISCUSSES SOME ASPECTS OF

WIND AND

RAILWAY ENGINEERING

A SEVERE storm on the moming of 10

April 1958 was the direct cuuse of the
loss of the ferry steamer Waline in the
Wellington harbour entrance, and of con-
sidernble domage to the city, Siatistics re-
Isting to the storm were well recorded, and
subsequently the Metcorological Service eati.
mated it to be of o severity only likely 10
aocur onee in 130 years,

In view of these records, it 33 intercsting
10 toview some investigations into the effects
of winds on milway operation, Widely
known was the storm of 28 December 1879
which blew down the Tay bridge in Scot-
land. The bridge was not a sound one andl
wind spoeds were estimated at about 75
miley per hour.

Al very much the same time that this wias
in the forefront of enginecring attention in
Britain, J. P, Maxwell (Railway Munager 10
the Public Works Department) presented »
paper 10 the Institution of Civil Engincers
cn the railwavs of New Zealand. During
the discussion of this paper, John Car
ruthers, formerdy Engincerin.Chief 1o the
P.W.D.. spoke of the very recent acchdent
near the 35mile peg on the Rimutaka
Incline,
y A sy waned up e laciine with
twe  pascesgor-carriapes  In Troul,  then an
ordimary bBeabsvan, thon s engine, Then  two
sded poody vame snd an Incline bovde A
pudt of wind ceme sed Sow Ihe  passenger
carrlagts snd 1he pesscager brakewan cempitiely
ol e Tmc. Ar far = be undermiood, Thd
currisges wete 000 Overturmed, and did nol
fouck e rosd untfl ey were nesrly & pight
sngles 10 the moin, The [nclime Rewkovan wes
(herpmposs detaehed and wmt hack f0r ssdutaoed.
leaving the loaded goodevans sttached W Ihe
snging. In ubowt  fee  mdmoies  another g
of wind blew the [eded pocdi-yam of 15
u'g "

Carruthers caleuluted that a pressure of
27 b, per «q.ft. was required to topple the
cartlages und, sssuming the 1875 design of
box-wagon partloaded 1o approximate 8

122

tons in tomal weight, 66 Ib. per sqft to
overturn these. It may be thought thal
should the wind be uble to strike upward
under vehicle floors, n lower pressure may
overturn them, This can readily be shown
101 10 be 50 to any significant exient, n con-
clusion which was confirmed during recent
wind-tunnel 1esis conducted for the NZR,

In & more recent accident near Pigeon
Bush, » "Wairsrapa" class rallcar was de-
ruiled. Applylng the same consideration,
this suggesis that a pressure of 22.5 b, per
sq.ft. had o be exerted.

Tt is Interesting to assess the windspeeds
invelved. Current British engincering prac
tee 1s 1o sstimate wind Joads according 10
4 Standard Code of Practice published In
1970, sctual pressures being extimated and
then multiplied by o safery factor. These
forces are on the average wind speed
during o gust lmting 3 seconds, and the
probability that this will be exceeded once
i S0 years,

Prossure Gust Speed
2235 Ih/sqft. § mph
27 -~ 02 .
ok - le0

During the Wakine storm the weather
stations in Wellington city yielded consistent
records which suggested the average wind
speed was €0 to 100 mph, Jusxing up o
150 mph. over & period four hours.
The more exposed stutions at Mt Hawkins
and Otcrongo Bay recorded muximum gusts
of 147 and 167 m.ph. respectively.

The other major influcnce is that of 1opo
graphy, Wind velocitios can be Increased
either by having (o cross a ridge or by being
funnclled through o sultably shaped valley.
Iy the former case, turthulence on she lee
werd side of the ridge may give the W
worse problems than thoso found on the
windward side. Thus for known winds in
eancess of 100 mph, 1o occur in the open
within 30 miles of the Siberia socident sile

THE N.Z. RAILWAY OBSERVER



Vhovograph: A, P. Godbe

The “"Weirarspa Mall” of bygose deoys doeccoding
e o 13 Rimutaka Isclloc from Sammdy 10
Cross Creek. It &5 cemergd from Sideria Tunns!
wad croming (he decp pully down which h
winds ary proos 20 wwecp during sorth-wasterly

ales

in the Rimutaka renges suggests Jobp Car
mithers' estimate 1o be feasible. Addition
ally, Stberia gully Is a nstural wind{unnel

his analysis ignores his statement that the
cartiages did oot just overturm, but were
rwept hadily off the rails,

For many years now it hos bheen N.ZR.
practice to provide subsmantial wind-breaks
at critical points; these being either sub
stantial paled barriers or belts of trees.

Technical Interest In this problem hus
revived since the 1930s, with the proposal
of u deviation of the North Iiand Muain
Trunk between Utiku and Mangoweka, This
route requires three viadoots more than 200
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[eel high, The mitial designs were for con
erete bridges of cantilevered box glrders o
carry both the mailway and State Highway
No, I, Later it was decided 10 make thn
purely a railway deviation,

When the original designs were  being
considered it was realised that the Rangl-
tikei valley tended to funnel wind and that
this was & porentinl danger to both road
and rail traffje.  Accordingly a scrics of
wind-runnel tests were carricd out In 1966,
These confirmed some  surprising  focts.
Under severe gust conditions it was shown
thut vehicles could topple imto the wind,
due 1o violent eddying on their leewaord side,
Similarly, a solid wall rype of wind-break
was too dangerous to rond wvebicles, Alr
needed wr filter through the barricr 10 both
il and to sweep away eddies in the les of
the barrics

Three yenrs Inter the Ranllwavs Depart.
ment commissionad further Jests aimed
speciically a1 halving the overturning
momont on rolling stock exposed 10 a wind
velocity of 100 mp.h. This was part of the
Investigothonis  for  the railway only
scheme now being built,  Again some sun
prising facts eoverped. Onc proposal for »
windbreak was shown 1o woarsen motters.
Meore important, it was shown that wind
from = 25° of the horizontal was no more
dungerous than a horizontal wind, and that
winds striking downwasd at grearer than
25" were distinctly worse

These fesis wre recognised W not be
exhaustive, 3o the final form of wind.breaks
on the Utiku-Mangawcka deviation should
be interesting i their resolution of the
pructical and theoretical problems
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