
1

per Lin. Ft. 
1.2
.08
.08
•58
•63
.50
.40
•47
.60

2.30
2-33'

.60

.68
•47

2.90
. 11
,18
.18.

Shaft No.
Hours 

per Cu. Yd.

TT

>mb«44«4

Door Fr«m*

%' Doe-.

2-45
2.50

•75
1.60
1.12
7.00

U’Jh
Fiew.-T-tV

<•
i'AVi•> a*

eLtVATlOA

3TEE.L DOOR

Item
Foreman
Engineer
Teams
Labor
Teams
Teams
Labor
Labor
Foreman
Miners
Labor
Engineer
Bricklayer
Engineer
Labor
Engineer
Labor
Teams

Quantities, Shaft No. 1
11 n. ft.4-ft. two-ring brick sewer 

Excavation in tunnel ....
Excavation in shaft.........
Surplus excavation .........
Brickwork .........................
Concrete in chamber ....
Bricks in tunnel ................
Bricks in manhole ...........
Brick packers ....................
Cement ...............................
Sand ....................................
24-in., tile pipe (chamber)...........

495 
425 

58.5 cu. yds. 
425 cu. yds. 
205 cu. yds. 

7.0 cu. yds.

cu. yds.v

93,725
3,275
5,625

bags 
cu. yds.1

ft.

k Itth.n.lm** Wl1s eTl0,ÆŒ nAm cock LOCK
V--'. '• v-'.

'-OAûi-TODlAfiL OE.CTIOA

Fig. 5—Detail of Design of Locks

1 he method of construction was practically the same 
as in the first section, 
sheeting of the

As material excavated was sand, 
crown was required throughout, 

squci » base design was used so that when the com-
Tho

driven down one foot below subgrade. /This facilitated 
excavation and reduced the amount of water.

In constructing the locks, a concrete slab was placed 
and braced down; when this concrete was well set the 
invert forms were placed and more concrete poured. 
When this had set sufficiently to allow the removal of 
forms, they were reversed and used for the arch. Prior 
to placing concrete in the arch, all the pipes for the air 
lines and the iron frames for the lock doors were put in 
place, so that a bond would be obtained between the iron

& " 3r/cknork

+-0- + -o~

m

Soft Ground
Fig. 4—Cross-sections of Pape Avenue Sewer
— ---- - .. ■ —X “

and concrete, thereby eliminating any loss of air at such 
points.

Good Ground

After the locks were completed, the trench was back- 
tilled, care being taken that it was tamped and watered 
well, so that the least possible amount of air would 
be lost.

Two compressors were put in place, so that if one was 
not able to supply sufficient air, the second could be used. 
It was found necessary to use the two nearly all the time 
owing to loss of air through private drains which 
nected the houses on the east side of the street to the 
local sewer.

W ith the aid of the compressed air, very good head- 
way was made and the 888 feet of sewer were completed 
in less than
were partly constructed from below and afterwards 
vated from the surface and finished.

con-

seven weeks. Three of the five manholes
exca-

pressed air was removed there would be a good bearing 
surface for the sewer, with less danger of settlement of 
the sewer after the water returned.

The entire contract was executed by the Fussell and 
McReynolds Co., Limited, Toronto, and was completed 
in 4)/2 months. The work was under the direction of 
the Works Department of the city of Toronto, of which 
R. C. Harris is Works Commissioner and George Powell, 
Principal Deputy City Engineer. W. R. Worthington is 
engineer of sewers ; W. G. Cameron, engineer of main­
tenance and construction ; and W. S. Harvey, engineer in 
charge of design. The writer was resident engineer for 
the city.

Unit Costs
In the following unit costs, for convenience a “key” 

is used in reference to the distribution of labor, as 
follows :—

A—Sinking and timbering shafts.
C—Backfilling.
E—Placing forms and concreting. 
j:—Pumping water.
K—Brickwork.
N—Mining.
P—Material handling.
Q—Plant.
Z—Miscellaneous labor (cleaning out sewer).
S-—Compressor operators (mining).
T—Compressor operators (brickwork).
U—Compressor oilers (mining), 
y—Compressor oilers (brickwork).
CP—Setting up compressor plant.
TD—Taking down compressor plant.
D—Handling surplus excavation.
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