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‘‘ coureed rubble ; ” but was of a very superior description, and in 
every respect  similar to ashlar-work. 

The author offers some remarks with regard to  the expense of 
working tunnels by means o f  ccntre  driftn,ayys. He states this plan 
to be costly, and in many instances without  corresponding  aclvau- 
t a p ,  on account of the difficulty of keeping the road clear for the 
wnggons. He recommends that when driftmys are used they should 
he on the Iower side  of the dip of the strata, as the excavation would 
be facilitated, and t h e  road would be kept clearer. In long tunnels 
he hns found the cheapest and most expeditious mode.  of working to 
be by excavating the centre part from shafts, and hwth the ends (toge- 
ther if possihle) from the  extremitics after the open cuttings arc 
made. The Amwing accompanying the paper gave a longitudinal 
sectio~l of dl  the tunnels, and showed to  an enlarged scnlc severaI 
transverse sections of them, where the variations o f  the strata ren- 
dered either pnrtial or entire lining necessary. 

In answer to questions from Mr. P i p o l e s  and other members, m. Nixu~.  
Mr. Nixon explained  that the extra number of shafts had bcen re- 
quired in order to mnable the works to be completed within o. given 
time : there htd n o t  bcen any accidents during his superintendence, 
but subsequently one of the shafts had collapsed. The cost of 
driving the  driftways, the dimensions o f  which wcrc 7 feet wide 
by 8 feet high, was ten e n e n s  per yard h e d .  H e  thcn de- 
scribed more fully his proposed plan of cutting  the driftways on the 
lower side, instead of the centre uf thc tunnel, and stated thc ndvan- 
tages chiefly to consist of n saving in labour and gunpowder, &S a 
small charge sufficed to lift a considerable mass of rock when acting 
from the dip : the  road was also less liable to be closed by the ma- 
terials falling into i t  when  the  enlarged excavation proceeded from 
one side instend of upon both sides. 

rary member of the Institution, expressed his gratification at 
prospect of a more intimztc union betw-een engineering and geology, 
which could not fail to be mutunlly beneficial, and cited examples of 
this useful co-operation in the  cases of railway sections, and models 
that had recently heen furnished by Engineers to the Museum of 
Economic Geology. 

He then proceeded to remark upon the geologicnl fentures of the 
South-Western  Coal-Field near Bristol nnd Bath, which had been 
described by Mr. Conyhnre and himself, in the  Trrtnmctions of the 
Geologicnl Society of London (1S24). 

Dr. Bucklnnd, after returning thnuks for his election ns an hono- Dr. Buck- 
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Some of the tullnels near Bristol are driven in the Pennant Grit 
of the c o d  formation, where i t  is throun 1111 at a collsiderable angle, 
and composed of strata yielding slal>s and blocks of  bard  studstone 
used extensively for pavement. 

In traversing such  inclined and dislocatcd strata, the en,’ Wmeer’s 
attention shodd, he conceived, be especially directcd to thc origind 
joints that  intersect the beds nenrly nt right angles to their planes of 
stratification, nnd also tu the fractures produced during the more- 
meuts they have undergnne. T h e s e  natural  divisions and pnrtings 
render snch inclined  stratified rocks unworthy of confidence in the 
roof of any large tunnel, and liable to have masses suddenly detached. 

Inclined strata of a similar pandstone RTC pcrfornted by many tun- 
nels on the railmay near Likge, i n  nearly all uf which the roo fs  are 
s u p l h e d  by  brick nrches. 

I t  has bccn found irnpos2sil)le to rnalce h e  tunnels tllrough Lins 
and Red Marl without  continuous arches of lunsoury. 

In m y  of the tunncls  which have been carried h o u g h  strata of 
the great Oolite, the parts lek unsupported by masonry would, in his 
opinion, be peculiarly liallIe to danger, because even the most com- 
pact beds of Oolite are intersected ut irrcguler  intervals by loose 
joints nt right angles to the planes of tllc stmta, and occasionally by 
open cracks ; and it is to be feared that the vibrntiun caused by the 
railway cnrringes would tend eventually to  loosen atid detach these 
masses o f  stone. 

H e  ap1mllendt.d still. greater danger would exist in  tunnels cut 
thruugh the loosely jointed strntn of chalk, unless they are lined 
throughout with strung masonry ; and CVCII that, in a recent case, had 
been burst thruugh by the weight of the incumbent loose chalk conlirlg 
suddenly upon the arch. 

I-n open cuttings though chalk, where the llulnel’ous intersiiccs nnd 
the absence of’nlternating clay-beds prevent any nccumulation of water, 
there is  little chance of such frequent landslips as occur where beds 
of s t m c ,  grayel, or sand rest on beds of clay;, but  until  the side 
walls of  chalk are reduced to R slope at which grass will grow, they 
will be euh,jcct to continual crumblings and  the falling down of small 
fragments, severed by the continual  expansion and contraction of the 
chalk, under the destructiw force of utrnosphcric agents, and chiefly 
of frost. 

In open cutkings, where the inclination of the strata is iownrds the 
line of mils, the slope should be macle at a greater angle than if the 
strata inclined from the rails ; if this be done, fewer landslips will 
occur from accumulations of water between the strata thus inclined 
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