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Novenher 11, 1915

segmental arch embodying these modifications, and with
a longitudinal rise of 614 ft. and a transverse rise of
18 in,, the stresses gcemed to come within practicable
limits and the dexign was adopted.  The reinforcing used
comprises longitudinal rods 1 in. square spaced 10 in.
c. to c., top and botton @ and transverse rods 35 in. square
18 in. . to c.. bottom only.

The stresses were tirst computed on the assumption
of tengion in the concrete. giving the tollowing results:

—Crown— Quarter Point — Haunch—

Top Bottom Top Bottom Top Bottom
Concrete (max.,) + 680 + 500 + 540 + 130 + 300 + 430
Steel  (max.
comp.) . .+ 10,000 + 7,500 + 9000 2,200 + 4,500 + 6,500
C‘oncrete (min.). A0 —340 + 230 —30 —260 0
Steel (min., com-
pression or
maX. tension). + 600 —5,000 + 3,400 —450 —3,%00 0

As under these stresses the conerete would part in ten-
sion at the crown and the haunch under a combination
of the most unfavorable conditions, the calculation was
revised and the arch ring treated as a reinforced-conerete
section subject to direct thrust and bending, with the
ustual assumption that tension is taken up entirely hy the

<teel.  On this basis the maximuum stresses became
~——Crown— Quarter Point ,— Haunch —
Top Bottom Top Bottom Top Bottom
C‘onerete (max.) + 610 T Dy + 590 + 100 + 300 + ab0
Steel (max.
comp.) e 10,000 1 7500+ 9,000 42200 + 4,500 + 8500
Concrete  (min). + 40 0 + 230 0 0 0
Steel (min. com-
pression or
max. tension). + 600 .—9,000 + 3,400 —450 —7,000 0

All af these stresses are well within the elastiec Timis
of steel and concerete, and. except for the maximum com-
pression of the crown, within the Public Service Commis-
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FIG. 4. NORMAL PIER FOOTING AND ABUTMENT FOOTING

=ion’s working stresses (600 1h. concrete compression).
As this case occurred only under the worst condition of
load and temperature combination and with a large
impact factor added to the Tive-load stress, it was con-
gidered entirely safe and no change was made on account
of it.

DesiaN or CoLuraNs

A cross-areh is qprimg between the columns for appear-
ance only, as an arch of sulficient strength to support the
vertical component of the thrust at the haunch ol the
longitudinal arch proved entirvely impracticable. .\ steel
girder émbedded in the conerete carries the load to the
columns,

The dead-load thrust of adjacent arvches balances at
the top of the columns: the abutment of course is designed
to resist the tull thrust of the arel. The maximum live-
Toad thrust of a single arch (adjacent arches untoaded)
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was assumed to distribute over three bents, so that each
column was designed for one-sixth of the total live-load
thrust from one arch with three tracks loaded. The
highest column governed, and all columns, for appearance,
were made of the same section.

A steel column, covered with conerete for architectural
effect, was uneconomical, as the steel was concentrated
near the center and therefore ineffective in resisting the
hending stresses due to horizontal thrust, and the concrete
added little strength. Furthermore, in order to prevent
shrinkage, temperature and hending eracks, some rein-
forcement near the conerete faces would be required in
The steel columns would have been valuable
during erection to support the girders so that they could
he erected before any conerete was poured.

ANY Case,

Tyre or Corvmy Uskp

A conerete columm with structural reinforcement in the
form of a (ower, with the verticals near the corners of
the colunim, was cconomical. A detail, however, of a
grillage to distribute the load of the completed structure
over the conerete. and to support the weight of the girder
during erection on the tower, proved unsatisfactory.

The only advantage of structural reinforcement over
rods (which were used) was the support of the girder
during construction.  Practically the same results were
obtained by pouring the concrete columns to the under-
side of the grillage, setting the stecl, and then proceeding
witlt the casting of the arch. In the end this proved to
he an advantage to the contractor, for it was possible to
pour the footings and columns while the girders were
being detailed and fabricated.?

The columns are 3x8 ft. in section, with a rib 4 ft.
wide projecting 1 ft. on the inside: they are reinforced
with four 1V4-in. square rods at each end and L4-in.
square hoops spaced 2 ft. apart vertically. On each side
were placed four 54-in. square vertical rods to prevent
temnperature and shrinkage eracks. The reinforcement is
proportioned for the hending -vith both ends of the column
fixed. i

On the basix of a maximum footing pressure of 2 tons
per sq.ft. under direct load only, and a maximum edge
piessure of 4 tons per sq.ft. (on sand and gravel), a
footing 16 ft. wide and 22 ft. long of reinforced-concrete
slab tvpe with diagonal reinforcement was designed, as
may he seen in Fig. 4. The original intention was to
pour the entire footing as a monolith. This was found
to he impracticable, however, so the footing was placed
in two pourings, the top of the first lift being toothed
in order to take care of horizontal ghear.

STATIONS:  GirpiEk CONSTRUCTION AND MEZZANINE
At stations it was necessary to provide a mezzanine
helow the track for ticket booths and other facilities. A
(5-ft. span was too short to give the required space, and
the regular conerete-arch construction did not give sufli-
cient clearance above the street to accommodate a mezza-
nine. Thercfore the arch was replaced with steel girder
construction 90 ft. in span. ,
Two scrious problems arose in the station eonstruétion.
The first was the support of the platforms along the
sides of the regular concrete arch spans.  In order to
occupy as little as possible of the parkway, the structure
was not widened, hut the platforms were designed to

“About T3¢ of the columns were poured hefore any struc-
tural steei was delivered on the work,
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