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Engineer, Western Lines, Canadian Paci
fic Railway, has favored us with a copy 
of a letter he has written Engineering 
News, New York, in answer to an article 
on the above mentioned subject, which 
was published in that paper and repro
duced in Canadian Railway and Marine 
World for February. Mr. Sullivan’s let
ter is as follows:

Your criticisms and questions would 
appear logical and reasonable, if, as you 
seem to think, they were based on the 
idea that speed was the only object we 
had in mind, but the most important 
factor, and the one that must govern all 
good engineering, is the factor of econ
omy, and this was the sole factor that 
was considered in making our decision. 
Time was a factor in this larger question 
of economy, but much smaller than some 
other's. We considered time to be worth 
approximately $750 a day. In a circular 
letter sent out to contractors inviting 
them to bid, dated April 8, 1913, the fol
lowing statements appeared.

“The necessity for this tunnel is so 
great and the expenditure so large that 
it would be worth considerable money to 
this company to have the tunnel com
pleted as soon as possible. Therefore, 
everything also being equal, the party 
who will guarantee completion in the 
shortest time will be the party who will 
receive the work.”

“I would be glad if you would give us 
prices on the European method of tunnel
ling, which is to drive a very small head
ing and take out the bench, working from 
several headings into this small drift. 
Tunnels in Europe have been driven by 
this method at two or three times the 
speed that any tunnel was ever driven in 
the U. S. or Canada, and I would like to 
be able to place before the management 
figures for doing this work according to 
this method. I would be glad if you 
would state in your proposal the amount 
per day that you would be willing to have 
inserted in a contract to be paid as a 
bonus for time saved over the agreed 
time, the same amount to be exacted as 
a penalty for the time lost, being the 
time between the fixed day of completion 
and the actual date of completion. We 
are of the opinion that this sum should 
be about $750 a day.”

The writer, however, was aware at this 
time that the chances of American con
tractors tendering a reasonable figure on 
the European method was very remote, 
in fact, after having studied some of the 
prices paid for labor in some of the large 
Swiss and Italian tunnels, we were forced 
to the conclusion that theirs was not a 
practicable method for this country, 
where labor is so expensive. On March 
13, 1913, the writer reported to the man
agement his ideas on this subject. To 
quote from that report:

“Referring to the progress that we 
hope to make in the driving of the 
Rogers Pass tunnel. I advised you in 
my report of Oct. 22, regarding the re
lative speeds of driving tunnels on the 
American continent compared with 
those that have been driven through the 
Alps. I have given the matter consider
able study since and have come to the 
conclusion that the European method of 
driving a small lower heading and stop- 
ing out the remainder of the tunnel is 
too expensive on this side on account of 
the difference in the cost of labor.”

I then described in general the methods 
which we proposed and which we have

practically followed out. The method 
desired was one by which we would be 
able to handle the minimum amount of 
material by hand and the maximum 
amount by steam shovel. By driving a 
heading in the centre of the excavation 
required for the completed tunnel, mak
ing this heading just large enough So 
that we could handle in the same, steel 
that would reach from the perimeter of 
this advance heading to the perimeter of 
the completed tunnel, and then drilling 
holes at right angles to the axis of the 
tunnel, enabling us to shoot at once the 
entire section required for the enlarge
ment of the tunnel and this shooting was 
done in the following manner. Six holes 
at the bottom of the tunnel, having been 
previously shot out, they would load six 
holes in the next ring back in the bottom 
and all the side holes of the first ring up 
to a point a little over half way up the 
sides of the tunnel. This would continue 
until the tunnel began to fill up, and then 
some of the advance rings in upper por
tion of the tunnel would be shot and this 
process continued until the tunnel was 
choked full of muck. There was usually 
shot, about six rounds (or 30) of holes 
before the steam shovel started to clean 
up. In some of the harder rocks that 
shot well, they were able to shoot a 
greater distance. The most shooting done 
at one time up to date was 84 feet. This 
method enabled us to handle about 85 
per cent, of the total excavation of the 
tunnel proper with steam shovels. This 
was the prime object to be obtained, and 
how that could be done without interfer
ing with the work of the shovel was 
solved by driving the pioneer heading or 
tunnel, to be used as a by-pass for re
moving the muck from pioneer and ad
vance headings; for ventilating ducts; 
air, water pressure pipes, etc., the result 
being that work was carried on contin
uously at all points, irrespective of shoot
ing at other points, work only stopping 
at the local points at which shooting was 
being done. As there were no air pipes 
or water pipes, or any obstruction what
ever passing over the muck pile in front 
of the shovel, the shovel was able to ex
cavate 85 per cent, of the total excavation 
almost as easily as if it had been an open 
cut.

Our expectations have been more than 
realized, as is proved by the speed and 
the cost of the work. The cost of driving 
this tunnel through rock, including in 
this price the cost of driving 19,610 lin. 
ft. of pioneer tunnel; 12 cross cuts each 
about 40 ft. long; installation of plant 
including freight on same; the propor
tionate cost of building about 5 miles of 
temporary railway tracks, and other 
overhead charges plus 10 per cent, on all 
expenditures, will amount to a little less 
than $5 a cubic yard for tunnel excava
tion in the tunnel proper. I may add 
further, that in reply to my invitation of 
April 8, 1913, the contractors who are 
doing the work, having in mind the 
method which was later adopted and 
which was suggested by myself and one 
of their engineers, bid $6.10 a cubic yard 
with a time limit of 42 months from date 
of signing contract. Other responsible 
and supposedly expert tunnel contractors 
bid from $8 to $11.25 a cubic yard, with 
time limits varying from 42 to 48 months. 
I do not know what method these latter 
contractors proposed to employ but I 
always presumed it would be some mod
ification of the European method. We 
also received an estimate of $5.50 a cubic

yard for tunnel excavation from a very 
reputable American expert tunnel con
tracting firm who would do the work on 
a percentage basis and would be willing 
to forfeit a large portion of their per- 
centrge if they did not keep the price 
within the estimate. They however, es
timated the time at 58 months. At the 
speed they promised for driving tunnel in 
rock, and figuring the time it took our 
contractors to get into rock at both ends 
on account of heavy cuts, it would have 
taken them 8 or 9 months longer than the 
estimate, or something over 514 years. 
The method that they proposed to employ 
was to remove tunnel right from a face, 
loading muck by steam shovel.

Now, as far as speed is concerned, on 
account of large cuts and soft ground at 
the approaches, the shovel doing the en
largement work did not reach the rock 
on the east end until Jan. 1, 1915, and on 
the west end until Feb. 1, 1916. On Dec. 
19, 1915, when the heading was complet
ed, the shovels were two miles apart. 
Had the conditions been such that we 
could have got into the tunnel proper at 
earlier dates, I do not think there is any 
European record that would not have 
been broken. We are driving the tunnel 
at the rate of better than three miles a 
year for the last year. During Jan. 1916, 
the shovel in the east end made an ad
vance of 946 lin. ft.

In conclusion, I wish to say, that in 
Europe, where drill runners, as I under
stand, get 90 cents to $1.25 a day, and 
laborers something like 75 cents, the 
method followed in driving the Loetsch- 
berg tunnel may be economic as well 
as rapid, but all the evidence that we 
have goes to show that where we have to 
pay from $4 to $5.50 for drill runners 
and $2.25 to $3 for laborers, per day, the 
method we have adopted is by far the 
most economical.

New African Railway. A railway 
which will be of immense import
ance in time of peace was built 
with remarkable speed primarily for the 
purpose of facilitating the invasion of 
German Southwest Africa by the troops 
under General Botha. It connects the 
railway systems of Southwest Africa 
and the Union of South Africa, extend
ing 300 miles from Kalkfontein in the 
former to Prieska on the the Orange 
River in the latter. The new line saves 
many hundred miles of travel between 
points in South Africa and those in 
Southwest Africa as compared with the 
old route by rail to Cape Town and 
thence by boat to the ports of the late 
German colony now under British mil
itary control. Through trains are now 
running from South African points to 
Walfish Bay.

Light Railways for War Purposes.—
By the use of light railways, the Ger
mans have been enabled to run lines close 
up to the trenches. A network of such 
lines has been built throughout the oc
cupied territory in Belguim and France, 
thus relieving road traffic and generally 
assisting in the handling of supplies and 
men. The lines are narrow gauge, and 
consist of high grade steel rails of light 
weight, and the whole is built up in sec
tions, so that track is laid on the level in 
practically a ready made manner.

The National Union of Railway Men, 
of Great Britain, announced recently 
that it had lost 1,020 members by death 
in the war.


