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thlck, in shallow water, on rock bottom so level
At the cribs were sunk with their lower
Course of timbers hewed to fit the smooth sur-
ace, as shown in the elevation of the south
nchor pier. The north anchor pier is taller
N has a different type of crib, which was
Unk through a sawdust deposit. The stone
Masonry of all the channel piers corresponds
a° that in pier 4. Pier 1 was built without
w“Y crib, the masonry being laid at low
poter directly on the blasted rock bottom.
'ers 3 & 3 were built in much deeper water,
h their concrete footings were constructed
Side of very tall cribs which were sunk by
wﬁedging through 20 or 3o ft. of sawdust,
cu"l‘et‘~logged timber & other material diffi-
4t to remove. In some places between the
Plers this deposit was 60 ft. thick, but the
'ers were located so as to penetrate it in the
sofnest places. The crib for pier 4 was es-
Cntially like that for pier 2 which is shown in
coa“ & cross section. Its walls were solid
sli“"ses of green 12x12-in. hemlock timber
sidghuy battered up-stream & on the long
boes & braced by 4 cross-beams tied into
pi th sides at every 4th course. These side
C:Ces were dovetailed between adjacent wall
On“"Ses & projected about 3 ft. beyond them
tseac}! side to receive the planking of pock-
sink\vhxch.were filled with stone ballast to
u the crib, The 8 lower courses were each
CCessively offset 4 ins. so as to extend the
aSe of the crib to 29x40 ft., exclusive of the
“utwater,
Shzhe lower part of the crib was built on
re. After it was launched vertical 3xr2-in.
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ANCHOR PIER.

{)‘::"k Wwere spiked on outside, projecting below
the bOwer course to conform to the profile of
The Ottom previously obtained by soundings.
sub crib was floating with the lower 4 courses
spil:“e"gtad when the vertical sheathing was
ed on, covering the sides to the 6th
In order to work at the sheathing, a
built inside the crib & the edge of the
as pried up from it with long levers so
ant the crib over far enough to allow
Spiking to be done above the surface of
Water,” Cribs 2z & 3 were located by the
e;SfeCtion of the bridge axis with transit
e rom a fixed point on one shore to differ-
Points on the opposite shore.
prog‘;lslnking the cribs 2 special scows were
& c“‘ ed, 8o ft long, 20 ft. wide, 5% ft. deep,
of e"Ved at each end. The bottom & deck
ve,.s:ch scow was made of 2-in. calked trans-
gpikedplanks extending across its full width &
it to the top & bottom chords by 4 long-
a ! intermediate trusses. The sides were
b‘)ltee of heavy planed timber, butt jointed &
Splic to inside vertical posts with’cover
®s and the joints of the top & bottom
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courses. The longitudinal trusses were inter-
sected by 3 solid transverse partitions or bulk-
heads, which divided the scow into 4 water-
tight compartments & contributed to its stiff-
ness. The scows were placed parallel to
each other & connected by z queen-post com-
bination trusses about 10 ft. deep & 50 ft.
long, which were bolted firmly across their
decks so as to leave a rectangular 3ox6o ft.
well between them & the scows, in which the
crib was suspended by four z-in. screw rods,
by which its descent was regulated. The
scows were anchored in a 3-mile current, to
the adjacent piers, when these were available,
& by Chinese anchors, & the cribs were also
anchored by up & downstream diverging
lines, which were also attached to Chinese
anchors.

As the cribs were lowered, their ballast
pockets were filled with broken stone, shovel-
led in from the decks of the scows, & their
sides were built up with additional timber
courses until they were landed on the bottom.
Slabs as much as 3o ft. long were found bed-
ded in the sawdust, & it was excavated slow-

downward & allowed the concrete to remain
on the bottom when the bucket was hoisted.
Over 100 bucketfuls were deposited in water
70 ft. deep in one day of 10 hours. At first
the concrete mixer was set on the deck of the
scow at pier 2, but after about 1,000 yards
had been deposited, filling the crib to a depth
of about 25 ft., the work on it was stopped
by the Dominion Government in Oct., 1898,
on account of fear caused by the collapse of
the concrete pier of the Cornwall bridge., It
was not resumed until April, 1899, when the
mixing machine was set up on shore & the
concrete mixed with heated sand & water &
taken in sleighs across the ice to the crib.
The contractors wete also directed to warm
the interior of the crib, which was filled with
water circulating freely from the river. They
accordingly established a 10-h.p. boiler on
the deck of the scow & discharged live steam
from it into the water. The crib was filled
with concrete up to 18ins. of low-water mark ;
a tight coffer dam was then built on top of it,
pumped out, & the stone masonry laid in it.
After the concreting was completed, the Gov-
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ly & with difficulty by a 1}4-yard clam-shell
dredge bucket, which removed about 150 yds.
a day. The material was so stiff that the
sides of the excavation stood vertical & the
portions which were raised to the surface
were tough coherent masses. Planks were
laid across the tops of the cribs, & they were
loaded with rails & other temporary weights
piled on to sink them. At pier 2 the water
was 4o ft. deep, & the sawdust was 3o ft.
deep, & at pier 3 the sawdust was about 20 ft.
deep.

The bottoms of the excavations inside the
piers were cleaned by divers, who levelled off
the irregularities & guided diamond drills,
with which holes 12 ins. deep were made.
These were charged with dynamite & the
worst irregularities of the rock bottom blasted
off. A maximum depth of 72 ft. below low-
water level was thus reached. The crib was
filled with 1: 1 : 314 Portland cement concrete
made with 2%-in. broken stone. The con-
crete was made in a horizontal mixing mach-
ine & deposited by a 1}4-yard bucket with
double-flap doors on the bottom, which opened

Half Elevation: Holf Cross- Section
PIER 2.

ernment required a test boring to be made
through it to bed rock with a diamond drill.
A 3-in. bit was drilled down to within a few
feet of the bottom, the hole cased, & a 2-in.
hole drilled the remainder of the distance. A
core was recovered from the whole depth of
the hole, which was in every way satisfactory,
showing that the concrete was well set though
still green. One diamond-drill hole was bored
nearly to the bottom of the concrete & a
second one was bored entirely through it &
into the bed rock. The core was recovered
in short pieces less than 12 ins. long & did
not, of course, measure up equivalent to the
length of the hole, but did give data of the
condition of the mass at all depths. About 4
months were required for the drilling of both
holes. To test the efficiency of the method
of depositing the concrete, a bucket full of it
was lowered to the bottom of the crib, then
drawn up to the surface, again lowered a little,
dumped in a submerged box, & allowed to set
there. When it was examined it was strong &
sound, with no evidence of washing or deteri-
oration by the movement through the water.



