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rately.  The floor slab. with its longitudinal and trans-
verse beams, is poured next, the parapets being poured
last as a separate operation. The forms are of woad.
The concrete in the footings is 1:3:6, and that in the
upper work 1:2:4, using both gravel and broken stone.
A concreting plant is installed adjacent to the bridge,
with an elevator tower for spouting the concrete into
place.

The C., C., C. & St. L. Ry. will be carried by a double-
track through-girder bridge, the steel being incased in
concrete to harmonize in appearance with the adjacent
street bridges.  This railway and the several streets are
carried across the cut by timber hridges during the prog-
ress of the work.

In making the excavation a cut wide enough for two
tracks was made first, while trains were operated on sur-
face tracks at one side of the right-of-way.  When run-
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ning tracks were laid in the cut, the surface tracks were
abandoned and the cut then widened to full section. In
hoth eases two T3-ton steam-shovels were used, working
from opposite ends of the work.  The material was han-
dled in 12-vd. side-dump cars and wax all used for widen-
ing the roadbed and freight vards south to the city.

The cost of the work will be about $600000,  All of
this will be paid by the Hlinois Central R.R. and the
¢, C, C. & St. L. Ry, The grading was let to J. D.
Lynch, of Monmouth, T, and the conereting was done
by the Bates & Rogers Construction Co., of Chicago. The
work was hegun in April, 1914, The four-track cut was
completed in December, 1914, and the bridges are rapidly
nearing completion. The work is under the direction ot
A. S, Baldwin, Chief Engineer of the Hinois Central R.R.,
and F. L. Thompson, Assistant Chief Engineer.
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Dome of the Palace

of Horticulture

By A. W. Eagr* axp Tuos. F. Ciace*

SYNOPSIS—Delails of inlricale steel work of a
special dome. Melhod of erection alsu given.

The dome of the Palace of Horticulture at the Pan-
ama-Pacific Exposition, already referrad to in Enyi-
neering News of Oct. 15, 191E p.o 159, is quite fully
shown as to framing by the group of drawings in Fig. 1
of the present article, and ix briefly described in the fol-
lowing.

DoymE Fraying

The dome framing is similar to that first used by the
noted German engineer, Schwedler, being ol the rib type.
The dome has 24 latticed ribs, 36 in. in depth, which
frame into a ring at the top and are connected by 11
horizontal latticed rings. These horizontal rings are 18
in. deep, except a 36-in. ring at the springing line of the
dome, which absorbs all residual dome thrast. The ribs
however, continue 25 ft. helow the springing line as ver-
tical members framing the cvlindrical base of the dome,
down to a level 65 ft. above ground, where they foot upon
a system of girders forming the top of the supporting
tower.,

Between the main ribs, 4-in. I-beam jackrafters frame
into the horizontal rings. These carry wooden purlins to
which skylight bars are attached, all of the dome surface
except the basket being glass. All bavs of the dome frame
are braced by crossed adjustable rod diagomals, ranging in
size from 1% in. square at the top to 1% in. square at the
bottom.

In all the latticed members of the dome framing, angle
lacing bars were usced instead of flat bars. These give
greater shear resistance and can transmit compression,
for which flat bars are poorly adapted.

The spider or ring at the apex of the dome is a circu-
lar girder 6 [t. in diameter and 36 in. deep: it has J-
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in. web-plate and four flange angles dxix 5 in. Two
diametral diaphragms at right angles to each other stif-
fen the ring.  These have 3x3x %-in. tlange angles, and
Fe-in. web-plates.

SvrroeriNg Tower

The svstem of tower framing supporting the dome it-
sell s also shown in the drawings, Fig. 1. It comprises
cight piers capped by girders and trusses. Each pier
is composed of four columns placed at the corners
of a trapezoid.  The trapezoid hax two =sides nor-
mal to a radius of the dome passing through its cen-
ter, the shorter side being 414 {t. long: the diverging
~sides, which inclose an angle of 15 deg., are 15 ft. 10 1n. 11
length,  The outer and inner sides of the piers are braced
from bottom to top, but the diverging sides have por-
tal-framed openings for a height of 1t ft. 7 in. from the
hottom, to provide a passageway.

Between the tops of the interior columns of adjacent
piers are plate-girders 6 ft. 414 in. in depth, 57 ft. 575
in. long. These, together with trusses which frame from
cirder to girder across the interior face of the piers, sup-
port the 24 ribs of the dome.

Between the exterior columns of adjacent piers, steel
trusses (also 6 ft. 414 in. deep) support a portion of the
flat roof and the stalf ornaments forming the decoration
of the wall surrounding the lower part of the dome. These
trusses, as well as the plate-girders on the inner face of
the tower, are kneehraced to the columns of the piers. The
trusses and plate-girders are braced together in both up-
per- and lower-chord planes.  This not only serves the
purpose of bracing the compression chords of the girders
and trusses, but constitutes a stiff ring around the en-
tire base of the dome which effectnally distributes the
horizontal wind load to all of the ecight piers.

Each of the inner columns is a 20-in. 59-1b. I-beam ;
the two adjacent columns are laced together front and
back with 5x3x 5 -in. angles. The lacing is doubled above
the knee-braces, to provide for portal action.  These col-





