September 24, 1914.

SOME TUNNELING COSTS.

| YHE United States Bureau of Mines has made

exhaustive investigation into the subject of mine

tunneling, and, in the course of the work, found

. that aata respecting tunneling costs were remark-

?bly scarce. The Bureau thereupon undertook to gather

€ available data, which have been published in a recent

ulletin from which the following statistics have been
Complied :—

Los ANGELES AQUEDUCT.
Little Lake Division, Tunnels 1 to 10A.

Location: Inyo County, Cal.
Purpose: Water supply, power and irrigation.
bo Cross-section: Straight walls, arched roof, dished
ttom,.
Size: 7 feet 10 inches wide by 8 feet 5 inches wide.
c, Type 9f power : Electric power purchased at a nominal
St per kilowatt-hour from a hydraulic plant constructed
d owned by the aqueduct.
entilators: Pressure blowers.
Slz.e of ventilating pipe: 12 inches.
Drills : Pneumatic hammer, usually 2 in each heading.
MOUnting of drills: Horizontal bar.
Number of holes per round: Usually 14 to 16.
Average depth of round: 6 to 10 feet.
ey i\hﬁmber of drillers and helpers per shift: 2 drillers
elpers.
ik :.mber of drill shifts per day: Usually 1, but some-
. pflrxlc)iostive : d40 per cent. gelatine dynamite:, with. some
alsg tried,n - and some 60 per cent. Ammonia dynamite
Igumber of muckers per shift: Usually 5
Whe Umb_er of‘mucking shifts per day: Usually 1, but 2
N 2 drill shifts were employed.
IoAyII)\? haulage: Tunnels 1 to 3-N, mules ; tunnels 3-S,
-IN, electric; tunnel 10A-S, mules.
lacksn?ﬁﬁs :‘g Drillers and helpers $3, muckers, $2.50,
Mep $2.50.s 94, helpers $2.50, motormen $2.75, dump-

to

Tunnel 1B-S, Length 1,341 Feet.

(Th .
fough medium-hard granite at an average speed of
225 feet per month.)

Cost per
foot of
S R A D éunnfl.
e e
P l:nproportlon .28
Timb:n-ent equipment (estimated) .............. 2.35
e Tl 0 R R R e o 1.02
$12.98

nd (I)n :hls tunnel, as ir.l all of the tunnels of this division
cly e the Grapevine d1v1§10n. the cost of.excavation in-
My . € wages of shift fore.men, drillers, helpers,
Smith a, motormen or m‘u].e drivers, _d}xmpmen, black-
Powe, ennd' helpers, machinists, electricians (part), and
Qandles lf{meers; also the cost of powder, fuse caps,
1 1ght globes, machine oil, blacksmith supplies and
' rep:i Mmachinists’ supplies, and the cost of power and
in e is for power, haulage, compressor, and ventilat-
chmery.

By o . . .
er E"aneering” includes the cost of giving line and
ade ete.

)
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‘‘Adit proportion’’ is a proportionate charge per foot
of tunnel to defray the cost of an adit from the surface to
the tunnel line.

‘‘Permanent equipment’’ costs were not segregated
for each tunnel, but were compiled for the whole division,
so the charge represents a proportionate charge per foot
for the entire division cost, without salvage, of trolley and
light lines, including freight and cost of installation;
pressure air lines with freight and installation; ven-
tilation lines with freight and installation ; water lines with
freight and installation ; mine locomotives and cars, picks,
shovels, drills and drill sharpeners, with repairs for the
last four items. -

Tunnel 2, Length 1,739 Feet.

(Through medium-hard but very wet granite at an average
speed of 170 feet per month.)

Cost per
foot of
tunnel
B XCAVATION el o b oo pl A Ly Rt S SRR $ 8.81
ENgin€ering ..o iiosnoenoccauinosesssoannos .19
Adit proportion «......vueeiiiiiiiiiiiianaaas 34
Permanent equipment .........c.cooeeeeenenn. 243%
Timbering (1,590 feet) 3.28
$14.97

Tunnel 2-A, Length 1,322 Feet,

(Through medium-hard granite at an average speed of 150
feet per month.)

Cost per
foot of
tunnel.
B CAVAION" i AL e s ol s e bl S P T $ 8.05
Enpineering peiteltr il § L s Sl s e e o MRS .16
AditIproportion: Hhiii s 2 i AR TN v34
Permanentiequipment ., oo e CatiaUe L NIt LR 2.35
Timberimng:(Ti322l teet) th i ral crulnie e L e 2487
$13.41

Tunnel 3-N for 1,148 Feet.

(Through medium-hard granite at an average speed of 150
feet per month.) :

Cost per
foot of
tunnel.
Excavation iz d s sl culain St arn e 5 L $10.10
Engineering Selpmseiaatiie s LS e 0T +23
Adit; proportion laniaitia i prddnney i i =S X
Permanent equipment .. «wbs cokiaehdiialin sienn 2438
Timberine S(aR6ifeat) = e Reaniiilial | So L 2.44
$15.63

Tunnel 3-S for 1,358 Feet.

(Through granite of variable hardness and containing
pockets of carbon-dioxide gas, at an average speed
of 155 feet per month.)

Cost per

foot of

tunnel.
FRcavAtiOnuetn il ik Bl e e S S s B R $12.38
Frigineeringiiemate Wisl CoF Lasid Thn heai g i .28
AL DrOPORBON I i 3 e e i RS .16
Retriagent equipaient™,’. [."., o, 0 B o 2:35
Tantering (Fage et | i laita el e 115 3.28

$18.45



