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The St. Louis Municipal
Bridge
" By S. W. Bowen*

The St. Louis Municipal Bridge, now
being built across the Mississippi River,
connects the cities of St. Louis, Mo., and
East St. Louis, Ill., and is being con-
structed by the city of St. Louis as a com-
bined railway and highway structure.

form to the requirements of the Secre-
tary of War.

The original plans submitted to the
War Department called for three spans
each of about 500 ft. clear between
piers at low-water line. The vertical
clearances were 50 ft. at the shore
piers, and 53.4 ft. at the center of
the middle span, above the high-water
line of 1844. These spans are about the
same as for the Merchants and McKinley

ing line between the upper and lower
river, and that therefore, the spans and
clearances of the Municipal Bridge must
conform, in general, to those of the first
existing crossing south of the Eads
Bridge, which is at Thebes, Ill., about
200 miles below St. Louis. In addition to
this, the shore piers were required to be
placed inside of the inner harbor lines.
The central span of the Thebes Bridge is
650 ft. in the clear, with a vertical clear-

Fic. 1. ERECTION OF THE MUNICIPAL BRIDGE OVER THE MississiPPl RIVER AT ST. Louls, Mo.

(From a photo%raph taken in November.

the falsework was bein
erecting the trusses.

The superstructure of the river crossing
consists of three simple truss spans of
the Petit type, each having a length of
668 ft. c. to c. of end pins. The sub-
structure has been described in a previous
article (ENGINEERING NEws, Mar. 16,
1911).

The position of the shore piers, the
minimum span length and the clearance
above high water were all made to con-

*Engineer in charge for Brenneke &
Fay, St. Louis, Mo. .

removed. The middle or secon

bridges, the two structures spanning the-
Mississippi at St. Louis, just above the
Eads Bridge. The vertical clearances
are somewhat greater than for the above-
named bridges. On these plans the shore
piers were placed just inside of the outer
harbor lines, or at the foot of the levee
slope on the Missouri side, and opposite
the end of the Pittsburg dike on the
Illinois side. .

The War Department, however, ruled
that the Eads Bridge was the divid-

The east sgan was then completed, except a part of the upper deck, and
span had the floor system in place and the main traveler was
he smaller traveler at the left was used for erecting the falsework and the floor system.)

ance of 65 ft. above the high-water line -
of 1844.

New plans showing three approxi-
mately equal spans of about 650 ft. in
the clear, with a clear height of 65
ft. above the high-water line of 1903,
were then submitted, and finally ap-
proved by the Secretary of War. These
changes increased the length of the river
crossing 500 ft. and the elevation of the
clearance line some 12 ft., thus increasing
very materially the cost of the river spans
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and approaches. The spans and clear-
ances, as well as the general dimensions
of the structure, are shown on the profile
elevation.}

Fig. 1 shows the completed east span
on the falsework, and erection com-
menced on the second or middle span.

DESIGN OF SUPERSTRUCTURE

The structure has two decks; the lower
of these carries two steam-railway tracks,
while the upper supports two tracks for
an electric interurban railway on a 30-ft.
paved roadway. Two 6-ft. sidewalks at
the level of the upper deck are carried on
cantilever brackets outside of the trusses.
The roadway is paved with ocreosoted
wood blocks on a reinforced-concrete
slab supported on the stringers; the side-
walk slabs are also of reinforced con-
crete, The cross-section of the span, Fig.
2, shows the arrangement of tracks, etc.,
as well as the construction.

On the stress sheet, Fig. 3, shown
herewith are given the loading and the
stresses used in the design of the steel-
work, and the makeup of the various
members. All main truss members,
both tension and compression, are of
nickel steel. Carbon steel is used for
the secondary truss members, railway
and highway-floor systems, and for all
bracing. Such details as batten plates
and lacing are also of carbon steel.

[The live loads for the floor systems
and the secondary truss members are
shown in Fig. 4. For the trusses they

tEngineering News, March 16, 1911.
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are as follows: (1) On each railway
track, 5000 1b. per lin.ft., with two con-
centrations of 130,000 Ib. each, placed one
panel apart; (2) on each trolley track,
1400 1b. per-lin.ft.; (3) on the roadway,
75 1b. per sq.ft., 10 ft. wide, 750 Ib. per

" linft.; (4) on the sidewalks, 60 Ib.
per sq.ft., 12 ft. wide (two walks,
6 ft. wide), 720 Ib. per lin.ft. Wind
loads: Upper laterals, 300 1b. per lin.ft.;
lower laterals, 300 1b. per lin.ft. moving
and 300 1b. fixed, 600 Ib. per lin. ft. The
unit stresses are given in Table I.—
EbITOR.]

A novel feature of the design is the
construction of the top chords and end
posts. In all of these members, three
webs are used, composed of plates and
angles. These webs are connected to-
gether along the neutral axis by means
of continuous longitudina! diaphragms of
plates and angles. The flanges of the
webs are stayed by lacing composed of
5-in. 11.5-1b. channels. At intervals of
about 10 ft. transverse diaphragms are in-
troduced to prevent the member from be-
coming distorted while being handled.
This type of cross-section is well adapted
to withstand high unit-stresses, as the
longitudinal diaphragms support the webs
at the middle of their depth and tend to
prevent them from distorting laterally,
while the lacing systems prevent the dis-
tortion of the flanges and edges of the
webs. As the longitudinal diaphragms
are counted in as stress-carrying ma-
terial and act also as lacing, the member
is lighter than would be the case if only

TABLE 1. UNIT-STRESSES FOR THE RIVER SPANS OF THE MUNICIPAL
) BRIDGE AT ST. LOUIS, MO.
. Live Dead
(A) Carbon steel:
Flanges of railway stringers and floorbeams................ 10,000 10,000
Flanges of hlghw.{y stringers and floorbeams................ 12,500 12:500
(B) Nickel steel: .
Bonom chord md maln dlagonals P ( ebars) 16,000 32,000
dh.gonals e . .(riveted) 13,000 26,000
Lo CBlS . ... e e iee e, 12,000 24,000
Outslde ﬂbers of PINB. . . ... . .. e 36,000 36,000
Power-driven rlvets and pins e .gm ) 14,000 14,000
Hand-driven rivets. . . ......................... shearing) 11,200 11,200
Power-driven rivets. . . ...... ... ... ...... e (bearing) 22,000 22,000
Hand-driven rivets. . .. .... .................... Ebear ing) 17,600 17,600
PINS. . .. i e e e bearing) 24,000 24,000
Compression members having [+rlessthan40.............. 15,000 30,000
Forlengths over 40 Xr. ... ... .. ... .. .. iiiiiiiinnnannns 17,000—55 7 34,000—110;‘-
INCHNEA POBLS . . v e e e e e 14,000—45 L 28,000— 90;‘,
(C) Carbon steel: : :
Wind bracing. . . . (compression) 15.750—60;— 15,750— 60
Wind bracing. . ........ ... ... .. ... ... . ..., (tension) 13,500 13,500
Power-drlvenrivels...‘..‘.......... .........(shearing) 10,000 10,000
Hand-driven rivets. .... .... .. ... . ... . .(shearing) 8,000 8,000
Power-driven rivets. . . .. .. ... ......... . .......(bearing) 16,000 16,000
Hand-driven rivets. . . . . ... . ........ ..... %burlng) 12,800 12,800
Rivets for bracing. .. ........ . ... ... .. ... ..... (shearing) 15,000 15,000
Rivets for bracing. . . ... .. e (bearing) 24,000 24,000
Vertical sub-posts. . ... ... ... .. ... ... . ... . . 24,000— 80 f
v
TABLE I1I. WEIGHT OF MATERIAL IN THE RIVER SPANS OF THE
MUNICIPAL BRIDGE AT 8T. LOUIS
Cast Steel, Carbon Steel, Nickel Steel,
Pounds Pounds Pounds Total Per Cent.
510,000  ......... 510,000 1.85
....... 19.000 477,000 1.73
....... 126,000 126,000 0.46
....... 3,791,000 3,791,000 13.70
....... 4,107,000 4,107,000 14.90
....... 1,087,000 087,000 3.86
................ 6,753,000 24
....... 1,810,000 10,769,000 3388 .
510,000 10,920,000 27,600,000 100.00
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lacing were used to stay the webs and
flanges. At the ends of the members
where the longitudinal diaphragms stop,
the necessary cross-sectional area is sup-
plied by means of pin plates.

Fig. 5 shows the size and makeup of
one of the end posts. This member (a
view of which is shown in Fig. 6) is
about 85 ft. long c. to c. of pins and
weighs about 70 tons. The heaviest
member in the structure is the middle
section of the top chord, which is 96 ft.
long ¢. to c¢. of pins and weighs about
83 tons. The cross-sectional area of this
chord is 441.11 sq.in. The ends of the
top-chord members are faced to bear on
each other, the pins and pin plates
merely transferring the components par-
allel to the chords of the stress in the
diagonal members. The one exception to
this rule is the joint at U2, which has
a full pin bearing. No hinge plates are
used on any top chords or end posts, and
only on the diagonal web members where
they are required for structural reasons,
or to provide for reversal of stress. This
arrangement greatly facilitated the erec-
tion, as the members could be placed
much more easily than would have been
possible had all members been built with
full holes. The last pin could also be
driven without the members being in
exact position relative to each other and
to the pin.

- The contractor was given the option of
splicing the top chords and end posts at
the subpanel points, or of making them
in full panel lengths, and he chose the
latter method.

Riveted members capable of taking
either compression or tension, are used
when reversal of stress occurs, except in
the case of members M5-L8. Here the
ruling stress is tension and is very much
in excess of the compression. This mem-
ber is therefore made to take care of the
stresses independently, the compression
being taken by a latticed built member of
plates and angles, and the tension by
four eyebars, two placed outside and two
inside of the compression member.

The pins range in size from 10 to 15
in. diameter and are all bored with 2-in.
axial holes, through which 17§-in. rods
pass to secure the cast-steel caps in place.
The main shoes are of cast steel and rest
on granite bridge seats. These seats were
bush-hammered to a water level, and the
shoes set on a thin bed of cement grout.
The shoes are secured to the bridge seats
by means of anchor bolts grouted into
holes drilled into the granite after the
shoes are placed. Segmental expansion
rollers, 15x8 in., are used on the shoes at
the east end of each span.

The contract for furnishing and erect-
ing the steelwork was awarded to the
American Bridge Co. Bids were taken
on the “nickel-steel” design shown on
the stress sheet, as well as on an alterna-
tive design in which all members except
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eye-bars and pins were to be of carbon
steel, the bars and pins to be of nickel
steel. The low bid on each of these de-
signs was $1,393,931, or 4.28c. per Ib.,
for the “carbon-steel” design, and 5.05c.
per lb. for the “nickel-steel” design. A
pound price for extras was also specified;
this was 5.6¢c. for nickel steel and 3.95c.
for carbon steel. As the general prefer-
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and the number of shop errors found and
corrected in the field was very small.

The total shipping weight of the three
spans is about 13,935 tons, while _the
weight as estimated by the engineers
from their plans was about 13,800 tons.
This weight was divided as shown by
Table II. The weight of the steelwork
used in computing the final dead-load

ence was for nickel steel, this design was stresses exceeds the actual shipping
fe~6"Sidewa -+~
30" Roads o+ “5 D0
’ | | [tamolthic finsh.
- Cl6rating.., 3z Canavh Slab
-4 Wood Blocks % Mortar. ph
SRR -.:/} £ ,.«,,; : N lUR e i;.’r.,{ ‘.?“_'!‘,:_-»_"’_ /7
H Main Foorbeam, ] 46" wes A1 i
H /# Floorbeam , [}47° Web P1.
. I
rzzg L A L - *29
----------- 35°C 1o C.of Trusses - »q
Detail
' ofl:aﬁi'ng Bracket.
g
,El . Lorain Rail; Section 8, No.378
°i
3
! 5
| Chairs for Trolley Rails Y ) Y
£
-BCAo C of Trock + S L zig‘;[ ' :
I Base of Rail E1.2771 :§g|;'
Joae S NG
f 3 & EN 0.0,° B
X y 50 °0%%4 0 ofcd]
é‘ e ol> o oo o o % F¢ g
oooegoloooooo ;‘M. s
‘gA o0 06 20 Collie b ;1
olo” 0" olo o °
El ul gn“ooc:“,' T }_-- -...£
o K 0% 0 %ol / / S
by - o o o Ml ¢ : )
& PR N |
jbﬂ:fﬂ»ﬂf | l e,
of 1903, £1. i
R NN

Fic. 2. HALF CROsS-SECTION OF THE MUNICIPAL BRIDGE

adopted. The material was fabricated at
the Ambridge plant.

In addition to the regular shop inspec-
tion, all work was inspected by Robert
W. Hunt & Co., who were employed by
the consulting engineers to do this
work.

Aside from the usual diffifficulties in
manipulating nickel steel, the shop had
no great trouble with the fabrication of
the work, although some of the members
were of unusual size.

The shop work was remarkably good

AT ST1. Louls, Mo.

weight by less than 2%. These loads
are distributed to ‘the various panel points
according to the estimated weights of the
various members. There are approxi-
mately 109,000 field rivets required for
the three spans, of which about 8% are
of nickel steel, the remainder being of
carbon steel. The number of rivets per
ton of material is about eight.

ERECTION PLANT AND METHODS

The storage yard was located on the
east side of the river for two reasons:
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(1) Lack of sufficiently large unoccupied
space on the St. Louis side, near the
bridge site, and (2) the avoidance of the
transfer of material across the river, the
material being shipped in from the east.

The ground in the immediate vicinity
of the east end of the bridge being too
low to serve as a site for the storage
yard, it was found necessary to go about
14 mile south, where a tract of land
was found of sufficient size and above
the average high-water stage. Tracks
were laid out on this property, and the
steel stored as it arrived, in accordance
with a prearranged plan.” Each class of
members was assigned to a certain place,
as shown on a plan of the yard, so that
any member could be readily located. A
woodworking mill was built for fram-
ing the falsework and traveler timbers,
and a bunk house and commissary build-
ing was put up to provide for the men
employed in-the yard.

The program of erection provided for
erecting the three spans in order, begin-
ning at the east end of the structure.
Permission was obtained from the War
Department to close two spans with false-
work at the same time, provided that the
third span be kept perfectly clear. The
scheme of erection is, in general, as fol-
lows: The framed falsework bents are
erected in place on the pile foundation
bents, by means of a double-boom steam
viaduct traveler, running on the railway
floor. This is shown at the left in Fig. 1.
This traveler, after placing the bents,
places the camber blocking and the
stringers, floor beams and bracing of the
railway floor system. The main trusses
and truss bracing are erected by the
gantry or main traveler, which s
equipped with electric power. The high-
way-floor system is placed by a small,
single-boom steam traveler, running on
the stringers of the upper deck.

The viaduct traveler or “mule” is built
of timber, with the exception of the two
masts and booms at the front end. The
booms are operated by two steam hoist-
ing engines, which are located on a raised
deck. The traveler is so constructed that
there is sufficient clearance between the
bridge floor and the engine deck to allow
cars of material to pass through, so as to
be picked up by the booms. The entire
machine is mounted on wheels and
travels on two lines of single rails, one
over each outside railway stringer. The
small traveler used for placing the high-
way-floor system is also constructed of
timber, with the exception of the boom,
and is operated by a single steam hoist-
ing engine. This traveler is mounted on
wheels, and travels on two lines of rails,
supported on the I-beam stringers.

The main traveler (Fig. 7) consists of
three gantry bents, supported on sills,
which are mounted on wheels and run on
standard-gage tracks, one on each side
of the falsework. The bents are braced
together with timber struts and steel
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diagonai rods. The legs of the bents and
the chords of the trusses are of 12x12-in.

88 3 timbers, the sills 8x16 in., and the brac-
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is furnished by two 100-hp. direct-current
electric hoists, each having 4 drums and 8
spools. These hoists are mounted on
trucks and run on the traveler tracks,
one being attached to each sill of the
traveler like a trailer.

In order to get material from the sur-
face track on which it is received from
the storage yard, to the track on the level
of the bridge floor, a double hoisting
trestle was constructed just east of Pier
Iv, as shown in Fig. 8. The low-level
track runs between these two trestles,
while the high-level track is supported on
the upstream trestle. Spanning these two
tracks and supported on the two trestles
are two 83 hp. alternating-current elec-
tric gantry cranes, one of which is sta-
tionary, and the other travels on tracks
laid on the trestles. The members are
loaded on cars at the yard, by locomotive
cranes or stationary derricks, depending
on the weight of the member, hauled to
the bridge site, raised by the gantry
hoists, and deposited on cars on the high-
level track. These cars are then pushed
out to the traveler by means of a small
locomotive. In the case of short mem-
bers carried on single cars, car and con-
tents are hoisted together, thus avoiding
several lifts and the transfer of members
from car to car. These gantries are
shown in Fig. 8.

The electric current for operating the
two material hoists and the main traveler
is obtained from East St. Louis, and is
reduced in voltage in the power house at
the bridge site. The power house also
contains two boilers, which supply steam
to the two air compressors. The com-
pressors furnish air for the wood-boring
machines and riveters, as well as for an
engine on the diver’s barge, which han-
dles bracing and staging for the divers. A
‘4-in. pipe leads from the compressors
out along the falsework, with valves and
connections at convenient intervals, and
another pipe of the same size leads to
the lower deck of the bridge and out
along the bridge floor. With the excep-
tions noted above, steam power is used
for all derricks and cranes.

Work was started on the hoisting trese
tles on May 1, 1911. Piles were driven
by means of a pair of leads suspended
from the 60-ft. boom of a locomotive
crane. This rig proved to be very ef-
ficient, and piles could be driven at any
desired batter. On top of these hoisting
trestles a temporary floor was laid, sup-
ported on I-beams. On this floor the
“mule” was erected. While this work
was going on, the falsework piles were
being driven, capped and braced.

The falsework (Figs. 9 and 10) con-
sists of pile bents surmounted by two-
story framed-timber bents. The piles
supporting the framed falsework bents
are of yellow pine and range in length
from 60 to 100 ft. Each bent consists
of a double row of piles; the total num-
ber per bent varying from 28 to 40, de-
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Fic. 5. DetaiLs oF END Post

pending on the load to be supported. The
total number of piles per span is 608.
Piles were arranged to take a maximum
load of about 20 tons, and were driven
by means of a No. 1 Vulcan steam ham-
mer, until at least 20 blows were re-
quired to drive 1 ft. The piles of each
bent were braced together in both direc-
tions above the water line, and where the
depth of the water exceeded about 20 ft.
below zero of the gage, submarine brac-
ing was put on by divers. The piles
were capped at about a 25-ft. stage of

means of flat steel scabs. Some of these
scabs also serve to connect the sway
rods to the bents. As all connections are
bolted, the bents can be readily dis-
mantled.

The timbers were framed in the ma-
terial yard; one bent being first framed
and assembled complete, to guard against
mistakes. All sticks were framed from
templates. The traveler tracks and cam-
ber blocking are supported on lines of
steel I-beams. There are four lines of
20-in. 65-1b. I-beams under each trav-

F16. 6. TRANSPORTATION OF 70-FT. SECTION OF END PoST FOR THE
MunicipaL BrinGge, St. Louis, Mo.

water, which is the average high-water
line. Two floating drivers were used the
greater part of the time, although the
work was started with one driver.

The framed-timber bents, surmounting
the pile foundations, are constructed
with 12x12-in. posts, caps and sills.
Longitudinal struts are 8x12 in.; trans-
verse bracing, 4x8 in.,, and the sway
bracing between bents is of 124-in. round
rods. All timber is yellow pine. No
drifts are used as in permanent timber
structures, but the posts are connected tc
the caps and sills, and to each otrer by

eler track, and four lines of 1&.in.
42-1b. I-beams under each truss, to
support the camber blocking. These
beams lap 11 ft. at each panel point. All
these beams are perfectly plain, and can
be put back in stock when the job is
finished. '

The timbers for 2ach bent of falsework
were loaded or. cars as needed and hauled
to the bridge site, where they were run
out or a trestle at the downstream side
of the 1alsework. They were then as-
sembled on barges by means of a sta-
tionary derrick, and bolted together to
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F1G. 7. MAIN TRAVELER FOR ERECTING THE TRUSSES OF THE MUNICIPAL BRIDGE
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Fic. 8. GANTRY CRANES POR HOISTING STEELWORK FROM SUPPLY TRACK TO THE
FALSEWORK

form each story of the bent. The two
stories forming a complete bent were as-
sembled on top of each other on one
barge. These barges were then towed
alongside the falsework and the bents
were picked up by the “mule” and placed
in position. Each one was handled in
four sections.

By the time the “mule” was ready for
use, the first timber-falsework bents had
been assembled. They were then picked

up and placed in position by the ‘“mule,”
together with the I-beam stringers and
camber blocking. The main shoes and
the first panel of floor system was then
set, a temporary track laid on the
stringers, and the “mule” advanced one.
panel length and placed the next bent of
falsework. This process was repeated
until the center of the east span was
reached, when the material for the gantry
traveler was ‘brought to the bridge site
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and hoisted to the top of the falsework,
where it was assembled by the “mule,”
in position to raise.

The gantry traveler had been framed
and assembled in the material yard and
was knocked down for shipment to the
bridge site. Each of the bents of the
traveler was knocked down in eight
pieces; the sills were handled in one
piece. The bents were bolted together
on blocking, the lower ends resting on the
sills, which had been placed in position
on the traveler tracks, the bents overlap-
ping each other. In raising them, a tip-
per bent was attached to the lower end
of the first one, the blocks and lines be-
ing arranged as shown in Fig. 11. The

bent was then tipped up into position, the .

power being furnished by two electric
hoisting engines belonging to the traveler.
One engine was located on each side of
the falsework on the traveler tracks.
The other two bents were raised in the
same manner. As soon as the three
traveler bents were raised and braced,
the “mule” moved forward, through the
gantry traveler, and after clearing up the
blocking on which the bents had rested,
resumed the work of building falsework.
Meanwhile the gantry was being rigged
and preparation made to begin the erec-
tion of the trusses.

The erection of the main trusses of the
east span was started on Sept. 11. The
posts were first placed and bolted to the
floor beams and bottom laterals, then the
bottom-chord bars, diagonals, etc., were
placed in position and the bottom-chord
pins driven as each joint was packed.
When the middle of the span was
reached, the middle panel (8-8) was
erected complete and all bracing bolted
up. The traveler then completed the next
panel toward the west, in order to dis-
tribute the load onto the bents to the west,
as the center bent had been somewhat
weakened by the scouring of the river
bed at the center of the span.

After this, the traveler moved back
toward the east and completed each panel
as it went, until the east end of the span
was finished. Later the west end of the
span was erected and the traveler then
moved on and began the erection of the
middle span. All lifts, wherever pos-
sible, were made simultaneously on both
sides. The top-chord sections were han-
dled by means of heavy bent plates
bolted to the flange angles of the middle
web. These plates were in pairs and
were connected to the falls by means of
pins passing through them.

The spans are cambered for dead load
only. The camber at the center of the
span, for the unstrained position of the
truss, amounts to about 7 in. In order
to provide for compression in the various
joints of the falsework, and a possible
settlement of the piles, under the weight
of the steelwork and traveler, an arbi-
trary camber of about 6 in. was added.
This proved to be sufficient to keep the
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points above the line of no stress until
the blocking was lowered and the span
swung.

No riveting was done until the span
was free of the blocking. Work was
then started on the railway-floor system
and bottom laterals. All rivets were
driven with pneumatic hammers -and
pneumatic dollies were used wherever
possible. )

Although no unusual difficulties were
encountered in getting good carbon-steel
field rivets, the nickel-steel rivets were

W. St. Lovis

FiG. 9. FALSEWORK FOR THE RIVER SPANS OF

exceedingly hard to drive. A great many
had to be cut out and re-driven, and this
frequently loosened the adjoining rivets,
which were apparently tight originally.
Wherever the clearances permitted, these
rivets were driven with two pneumatic
hammers, one on each head. This gave
much better work than when only one
hammer was used, but was not always
entirely satisfactory. These rivets cool
very fast, and it is difficult to start them
hot enough, without burning. This ac-
counts, to some extent, for the difficulty
of getting them tight, although the high
elastic limit and consequent stiffness of
the sheets has something to do with it.
Before any of the steel work was
placed is position, the distances c. to c.
of piers were measured with a long tape
furnished by the American Bridge Co.
The pier centers, which had previously
been established by triangulation, con-
sisted of brass tacks set in the concrete.
A base line was first 1aid out, 672 ft. 6
in. long, which is the plan distance c.
to c. of piers, of the side spans. The
length of this line was established by re-
peated measurements with a 100-ft. base-
line tape. After all corrections had been
made and the position of the end tacks
established beyond question, the long
tape was stretched out and supported at
the two ends of the base line. Each end
of the tape was supported on a pair of
light timber shears, guyed back to a
stake; the tape had metal tags at each.
100-ft. point, and was provided with
clamps, turnbuckles, plumb-bobs and a
heavy spring balance. This latter was
not graduated in pounds, but had di-
visions corresponding to the unsupported
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length of the tape. The zero end of the
tape was first adjusted approximately

. over one end of the base line, a plumb-

bob being hung from the marker on the
tape.

Tension was then applied by taking in
the slack on the guy lines, until the tape
hung clear, and the spring balance at the
head end read approximately 700 ft. The
turnbuckles were then brought into play
and the zero point carefully adjusted over
the end base-line tack, while the spring
balance was brought to the 700-ft. mark.
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preliminary work was finished, the ‘tape
was taken down, stretched from pier to
pier and supported on the piers under
exactly the same tension as before. By
making the proper temperature correc-
tion, the distance c. to c. of piers was
determined.

As the effect of the wind on the long
tape produced some horizontal deflection,
a second measurement was made, as soon
as the falsework was completed. The
tape in this case was supported on the
caps of the falsework bents. In order

E. St.Lovis
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Fic. 10. Cross-seCTION OF FALSEWORK

A small marking clamp was then slid
along the tape until a plumb-bob sus-
pended from it, hung directly over the
tack at the head end of the base line.
The position of the marking clamp was
then marked on the tape and the tem-
perature noted. As a‘check on the ac-
curacy of the work, the tension was re-
laxed and then applied again, correction
being made for the change of tempera-
ture that had occurred. It was found
that the marker could be reset within
Pz in. of the original position. After this

to calibrate the tape for this second
measurement, it was stretched out on the
base line, and supported on stakes driven
into the ground at intervals, correspond-
ing to the spacing of the falsework bents,
the tops of the stakes being level. Owing
to the accidental breaking of the long
tape, a piano wire was used in making
the second measurement. A pull of 50
Ib. was used on the wire when supported
on the stakes, as described above. The
results of the measurements made to
date are given in Table III.
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Fic. 11. METHOD OF ERECTING THE BENTS OF THE MAIN TRAVELER

TABLE II1. MEASUREMENTS FOR THE
ERECTION OF THE MUNICIPAL BRIDGE
’ AT ST. LOUIS, MO.

Sup-
orted
Plan feas-
Dimen- Sag Meas- ure-
Span sion* urement  ment
Ft. In. Ft. In. Ft. In.
East . 672 6 672 672 6
Middle.......... 677 0 676 1 676 10
est........... 672 6 672 74 ... ..
Total......... 2022 0 2021 114

*Centers of piers.’

In order to detect and keep track of
any movement of the falsework, lines
and levels were taken on same at fre-
quent intervals. The center of each bent
was established with a transit, shortly

after the bent was placed in position, and
these centers were referred to the bridge
tangent or center line of bridge at least
once a week, and daily when occasion de-
manded it. Any movement of the false-
work, either up or down stream could
thus be detected. At the same time levels
were run on the ends of the railway-floor
beams, in order to detect any settlement
which might occur. This movement might
be caused by the force of the current on
the bents, or by the scouring of the river
bed.

The bed of the Mississippi is composed
of fine sand and silt, which is constantly
shifting, due to the action of the current.

Fic. 12, PILE-PULLING BOAT USED IN REMOVING THE FALSEWORK
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The piles of the falsework were driven
as deep into the river bed as circum-
stances would permit, but there was
always danger that they might be under-
mined and washed out by the action of
the current, which at this point some-
times reaches a velocity of 8 m.p.h. In
order to guard against such a disaster,
soundings were taken at least once a
week (and daily in the east span) dur-
ing periods of comparatively high water.
These soundings were taken at the two
ends and middle of each bent; they were
plotted on a tracing which shows a cross-
section at each bent, the position of the
river bed and the penetration of each pile
at the time of driving.

The penetration of any pile at any par-
ticular time was thus shown graphically,
as well as the fill or scour at any bent
since the preceding soundings were made.
It was not at all unusual to find a fill or
scour of 5 or 6 ft. within 24 hours. These
soundings were usually made with an
ordinary sounding line and lead. But
during a rise of the river, when the depth
in the east span exceeded 60 ft. at some
points, this method was found to be in-
adequate, owing to the swiftness of the
current. In place of the sounding line,
an annealed wire was then used. This
wire was wound on a reel and had mark-
ers at 5-ft. intervals. A piece of wrought-
iron pipe filled with lead and weighing
about 30 Ib. was used as a weight. This
apparatus required two or more men to
handle it, but gave reliable results.
Much trouble was experienced from the
line or weight fouling on submerged
drift or on the submarine bracing. ,

During the erection of the east span
and after the middle panel was erected,
the river began to rise, bringing down
large quantities of drift, ranging in size
from brush to logs 2 ft. or more in
diameter and 50 ft. or so in length. This
drift lodged against the falsework and
accumulated in spite of the effects of
the river crew to dislodge it. The force
of men employed on this work was then
increased and night and day shifts were
employed. The larger snags were han-
dled by means of a floating derrick and
by runner lines leading from the pile-
driver barges and from the “mule” on
top of the falsework. The accumulated
mass of drift was gradually disposed of
and the new drift was kept under con-
trol. The river meanwhile continued to
rise until a stage of 19 ft. was reached.
Daily soundings showed that the deep
water was gradually shifting toward the
west. The river bed in the west half of
the east span and for about 100 ft. west
of Pier IIl scoured to such an extent that
some of the shorter piles worked loose
and washed out. The bents were tem-
porarily braced with timber-sash braces
until more piles could be driven.

The vibration of the falsework at this
time was very marked. The tops of some
of the bents near Pier Il were pushed
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downstream over a foot by the pressure
of the current. In order to stop the
scouring of the river bed and prevent the
possible loss eof the falsework and par-
tially erected span, rip-rap and sacks of
sand were then dumped between the two
rows of piles forming the bent. This
material was wheeled from barges and
dumped near the upstream side of the
falsework, with the expectation that it
would reach the bottom at or near the
downstream side of same. It was found
by tests that single sacks would not come
to rest on the river bed within a reasona-
ble distance, but would roll down stream
almost indefinitely. Several sacks were,
therefore, tied together and dumped at the
same time. The rock was thrown in
loose. In all, about a dozen barge loads
of rip-rap and 7000 or 8000 sacks of
sand were used. In spite of this, the
scour continued for some time, and was
barely held in check until a fortunate
fall of the river relieved the situation.

During the first part of this period of
high water, the east half of the span was
being erected. This part of the work was
completed and bolted up, at about the
time the crest of the rise was reached.
In view of the condition of the west half
‘of the falsework, it was not thought safe
to erect the remainder of the span until
the water fell sufficiently to allow addi-
tional piles to be driven at the weak
points and the falsework generally rein-
forced. As the water fell, the falsework
came partly back to proper line. The
railway-floor system was then jacked
back the remainder of the way, so as to
be in the proper position, and erection
was resumed after a delay of about two
weeks. No trouble was experienced in
completing the span, and the last pin of
the east span was driven on Oct. 26.

The work of lowering the camber
blocking was immediately begun, and con-
tinued for several days. The blocking
was bored out by means of pneumatic
boring machines and split out by chisel
bars and sledges. The blocking at the
sub-panel points was first lowered,. then
the No. 2 and No. 4 points at the west
end of the span were let down, so as to
hold the fixed shoes in position. The re-
mainder of the blocking was then low-
ered, beginning at the east, so as to
cause the camber movement to take
place in that direction.

The segmental expansion rollers which
are at the east end of each span were
adjusted just before the span was low-
ered onto them. These rollers were ad-
justed to stand vertically under dead
load at normal temperature, 62° F. Ow-
ing to the great weight of the span, some
of the camber blocking was exceedingly
difficult to remove, and heavy pressures
were thrown on some of the last points to
be lowered. As a result of this pressure,
the bottom lateral plates at these points
became badly dished and were straight-
ened later with considerable difficulty, by
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means of jacks and wedges. In view of
this fact, a different arrangement of the
camber blocking was used at the secon-
dary points of the next span and sand
jacks were placed under the principal
points so as to control the lowering of
the span more readily.

As soon as the span was swung, the
work of removing the falsework was
started. The timber bents were discon-
nected and lowered into the water in
quarter sections, by a stationary hoist-
ing engine on the railway deck of the
bridge. These sections were then towed
downstream and beached just south of
the Pittsburg dike, where they were left
until used again in the west span. For
pulling the piles, a heavy timber tower
formed of two bents battered in both di-
rections, was constructed on two barges,
as shown in Fig. 12. These barges were
placed about 10 ft. apart in the clear so
as to straddle the double line of piles
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ging the channel was done in the pres-
ence of a representative of the local office
of the War Department.

The work of erecting the west and
last span was rendered difficult and dan-
gerous by the cold weather and the heavy
ice in the river.

In order to protect the west span false-
work from floating ice, clumps of three
piles each were driven about 50 ft. c. to
c. arranged on a line running from the
nose of Pier II upstream and toward the
west bank of the river. This line of pile
clusters made an angle of about 60° with
the center line of the bridge. A boom.
composed of two piles lashed side by side
was attached to the pile clusters by means
of wire ropes, so that the boom could rise
or fall with the river. The first floating
ice appeared in the river late in Novem-
ber, but was not heavy enough to cause
trouble. As the weather grew colder, the
water between the boom and the false:

Fic. 13. CompLETED EAsT SPANs OF MuNiciPAL BRIDGE, AT ST. Louls
(From a photograph taken about the iniddle of January.)

forming the bent. Two sets of falls,
composed of 4-sheave steel blocks,
reeved with wire rope, were used and
attached to the pile by means of chains.
After the pile was lifted about 20 ft. by
the main falls, they were disconnected
and the pile lifted clear by means of a
runner passing through a snatch block
attached to the lower chord of the span.
From 30 to 45 piles per day of 9 hours
were pulled with this rig.

After the piles were pulled, the chan-
nel was dragged to be sure that no ob-
structions were left that might interfere
with navigation. For this purpose two
pile drivers were lashed together, with
space between for a tug. In the leads
of each driver, a pile was suspended and
a heavy timber was bolted to the. bottom
of each pile, thus connecting them to
each other.  The piles with the horizontal
connecting timber were then lowered to
the desired depth below the water sur-
face, and the tug towed the drivers up
and down stream over the site of each
bent. Any broken piles found were re-
moved by dynamite. The work of drag-

work froze over, and a belt of ice formed
outside of the boom. This served to de-
flect the floating ice into the middle span,
through which it passed without doing
any harm. .

In order to provide for the possibility
of the falsework between the pier and the
shore being swept out, bent No. 6 west
was made sufficiently strong to carry the
weight of the span from Pier II to this
bent. The dead load stresses in the
trusses were computed, assuming the
span to be supported on Pier II and Bent
No. 6 west. Under these conditions,
members U6-M7 east, composed of eye-
bars, were in compression. The eye-bars
were accordingly stiffened by means of
timbers bolted between them, and the
members were braced together by diag-
onal rods and transverse timber struts.
As soon as the trusses and bracing were
completed to panel point No. 6 west, the
camber blocking at the sub-panel points
1, 3, 5, 7, etc., was removed, and the
weight of the span carried on the sand
jacks at the principal panel points 2, 4,
6, 8, etc. With this arrangement, in case
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TABLE IV, PROGRESS RECORD OF ERECTION OF THE RIVER SPANS OF THE MUNI-
CIPAL BRIDGE AT ST. LOUIS; 1911-"12

Fined eroeting trasses and bracine
Channelcleared.........................

of any danger to the falsework in the
river the span could be swung between
Pier II and bent No. 6 west in a short
time. Bent No. 6 west was on the shore
_above any ordinary stage of the river.

Early in January very cold weather

occurred, which lasted about two weeks.
During this time the river at the bridge
site froze entirely over. This cold spell
was followed by a thaw and on Jan. 20
the ice immediately below the bridge
went out and that above moved suffici-
ently to destroy the fender, break about
twenty piles of the west-span falsework;
and take out four bents of piles just west
of Pier III, which had not been pulled
. because of the ice. - After this the ice
held for several days.

The sand jacks at points No. 2, at the
east end of the span were lowered, leav-
ing points 1, 2 and 3 clear of the block-
ing; the falsework near Pier II was un-
bolted and work was pushed on the steel-
work for the west end of the span, which
at that time was incomplete from panel
point No. 6 west to Pier I.

The last pin was driven a few minutes
before midnight of Jan. 23, and the last
of the bracing for the truss steel was
placed the following morning, Jan. 24.
The remainder of the camber blocking
was then removed, the sand jacks low-
ered and the span finally swung on Jan.
25, shortly before midnight. On the fol-
lowing day, Jan. 26, the ice was broken
up by the tugs in the harbor, and the
greater part of it between the Municipal
and Eads bridges went out, passing be-
tween the east and middle spans, with-
out doing any damage worth mentioning.

The floe above the west span fortu-
nately pivoted on Pier II and swung over
against the west bank, where it remained.

The progress of the work on the span
is shown in Table IV. It is to be re-
membered that about two wetks’ time
was lost in the erection of the steelwork
of the east span, and of the falsework of
the middle span, due to the rise of the
river, mentioned above. The east span
has been cleared of falsework, leaving a
clear channel. The middle span is prac-
tically cleared, and the work of removing
the falsework of the west span has be-
gun. The east and middle spans are
being riveted, and the highway-floor sys-
tem of these two spans is nearly all in
place.

The falsework, hoisting trestles and
travelers were designed and built by the
American Bridge Co., the superstructure
contractor, which also devised the gen-
eral scheme of erection and the erection
methods. This company was represented
in the field by W. H. Radcliffe, erect-

East span Middle span ‘West span
9, 191 July 18, 1911 Nov. 23, 1911
22, 1911 Aug. 5, 1911 Dec. 31, 1911
13, 1911 Oct. 26, 1911 Jan. 20, 1911
.11, 1911 Oct. 28, 1911 Dec. 20, 1911
. g'i' %gH Dec. 6, 1911 Jan. 24, 1912

ing engineer, and Chas. Webster, general
foreman.

The bridge and approaches were de-
signed by and are under the supervision
of Boller & Hodge (now Boller, Hodge
& Baird), consulting engineers, of New
York. Local matters are looked after by
Brenneke & Fay, resident engineers, of
St. Louis, while the writer is engineer-in-
charge, representing the last-named firm.
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A Fire in a Concrete Building
under Constuction

The accompanying halftone is a view
of the second floor of the Swift-Canadian
Co.’s building at Fort William, Ont., taken
after a fire, on Dec. 15, 1911, that com-
pletely burned out the centering and
falsework supporting the second and
third floors of the building, then under
construction. The concreting was being
carried on through the very cold weather
common in that part of Canada in Decem-
ber and the usual precautions for heating
the interior of ‘the building and the con-
crete were observed. On Dec. 7 the col-

A FLOOR OF A CONCRETE BUILDING AFTER A FIRE WHICH BUrRNED OuT
ALL OF THE FALSEWORK

A Radical View of _he Sewage Works
question was expressed in a paper re-
cently read before the Manchester sec-
tion of the Society of Chemlcal Indus-
try (England) by Dr. Grossman, of Man-
chester. After speaking of the enor-
mous (theoretical) value of the manurial
constituents of sewage works, which he
claims total about $200,000,000 (presum-
ably for all of Great Britain), the author
of the paper expresses the belief that
sewage sludge, unless disposed of by
“sound hygienic” methods, {8 a source of
danger to the community. He also said
that no process of sludge disposal can be
considered satisfactory which does not
make it possible to return to the sofl
the manurial constituents of the original
sewage In a thoroughly sterilized condi-
tion. Sludge cannot be used as a valu-
able fertilizer unless it is free from the
greasy matter which It contains, for
greasy matter prevents the assimilation
by plants of the manurial constituents
of the sewage sludge.

umns supporting the top floor, shown in
the view, and the top floor slab were cast,
this .being the last concrete work to be -
done. Salamanders were kept lighted in
the two floors thereafter to preserve a
high temperature for the setting concrete,
and on Dec. 15, eight days after the last
concrete was laid, a pot of pitch caught
fire from one of these salamanders and
the whole timbering was soon destroyed.

The concrete was damaged only by a
slight surface spalling and the slabs and
columns stood up under their load with-
out any apparent crack or sag, although
the concrete had had only about eight
days’ set in very cold weather.

The building was designed by C. A. P.
Turner, using the Turner system of
“mushroom” flat-slab construction, and
was built by J. & W. A. Elliott Co.
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Problems Overcome in Building Approach to

St. Louis Municipal Bridge

Railroad Tracks Beneath the Structure Were Continually Occupied With Cars, Which
Taxed the Ingenuity of the Surveyors—Complex Steel Construction Necessary

‘g St. Louls mumicipal bridge 1s

notable as an effort to regulate railway
rraffic 1in the city’s interests,  FFor many

vears all railway movements across the
\[1ss1ssippt River at this pomt have

heen over two bridges controlled by the

"erminal Railroad Association of St
|.ouis, which thus controls all transter
movements between the numerous trunk
ines on the east and west sides ot the
river. In order to provide competitive
communication, the city planned
municipally owned bridge having bhoth
ratlway and highway tfacihties. But
1Ithough the roadwav ot this bridge was
opened for trafhc in 1917, the track
deck has never bheen used, since the
citv has been unable to get the railways
to agree to relinquish or relieve the
older facilities of the Eads bridge and
the Merchants bridge.

3y M. H. Doy NE

Chief Engmeer, C. E. Soith & Company,

NE. LLouts., AMo.

west ratlway approach mm 1913, but it
was not until 191/ that the highway
approaches  and  the  eastern  rarlway
lt[‘rliru:u‘ll were hmshed |1 the neces
sarv  trathc arrangements were made.
the west approach would give access to
the unmon station., the treight stations
and the industrial district ot Mill ( reek
Vallev. But all these western connec
tions are operated by the Termmal
Ratlwayv Association, whose lines on the
east side ot the river have no direct
connection with the hridge approach.

A southern approach to the west end
of the bridge 1s the latest development,
as described 1 the accompanving ar-
ticle.  Until additional approaches are
made on the east side to enable the
Terminal Railroad Association to reach
the bridge. the onlyv ratlroad trafhc ex
pected to cross the municipal bridge s

lime of the Alton & Southern Railwa

on the east side and the Manutacture:

H.'ti]\\:i_\' (a local terminal hine) and tl
St. Lomis  ITranster Raillway on th

west  side | his last-named road s
nvertront line owned by the city a
operated by the Termmal Railro

Association, but under the terms of
ordimmance ot 1917 1t mav be used b
any  ratlway. Both the Alton
Southern Railwav and the Manutactu
ers Railway have apphed to the o
fnr PCETIMISSION 10 ti[n'tittt‘ OvVer t!
Transter Raillwav track for about
mile between the tormer road and th
new bhridge approach. Besides this, th
construction of additional railway ap
proaches on the east and an mmproved
connection with the \Mill Creek Valle
district on the west are now under con
sideration by the citv authorities and the

hridge were completed in 1912 and the

The river spans of the municipal the freight and coal that moves between Terminal Railroad Association

ANY interesting and comphicated problems en-
tered into the design and construction ot the new
southern approach to the raillway deck of tho
municipal bridge across the Mississippt River at S
[.omis, as the approach passes through a closely bult-up
mdustrial district. This approach, completed recently and
consisting mainly of a steel viaduct incline, connects the
west end of the city’'s bridge with the Manutacturers
Raillway (a local line), the St. Lowms Transter Raillwayv
(a riverfront line owned by the city and operated by the
Terminal Railroad Association) and also with the Mis-
sourt1 Pacific Railroad i 1its Lesperance St. vard. Iag. |
s a plan of the bridge and 1ts several approaches, while
viaduct construction on the curved connection to the
hridge 1s shown n kg, 2

Startine a2t the prer on the west bank, this southern

various trunk lines bv wav of the bhelt

FI1G. 1

ST. LOUIS MUNICIPAL BRIDGE AND
RAILWAY APPROACHES

—kEDITOR

approach swings to the left for 1.600 {t.: thence 1t con

1

tinues for about 110 ft. on tangent and then along a
64 deg. curve to the right for about 270 ft.. hevond

which 1t 1s on tangent to the foot of the approach incline
A compound curve at the upper end (Fig. 3) begins at
12 deg. and changes to 8 deg. and then to 5 deg. The
12 deg. curve was fixed by limiting side clearances and
by provisions made 1in the existing steel of the west ap-
proach for this connection. Industrial plants, railroad
tracks and other physical obstacles governed the general
ahignment of the remainder of the approach. Its total
length 1s 4,700 ft., with a ruling grade of 2.1 per cent
on the tangent, this grade being controlled by the con-
nection to the vard tracks of the Missourt Pacihc
Railroad.

Difficult Survey IWork—Much preliminary surveying
was necessary betore the final ahgnment was selected.
\rrangement of supports to clear buildings and private
property was a controlling element in the ultimate loca-
tion, as may be seen from Fig. 3. Staking out the center
line presented many surveying problems and taxed the
mgenuty ot the held party. On account of the freight
houses and tracks constantly occuped with cars, and also
on account ot the many buildings and other obstacles,
very tew poimnts could be located directly by running out
the center hine. It was necessary to sct the pomnts on
the curved portion of the alignment from offset lines.
Many small auxihary traverses had to be run in order to
check the accuracy of the work and to get the correct
relationship between the various portions of the structurc
where direct measurements could not be made. This extrz
care 1n locating the supports was fully justihed by results,
as the steelwork fitted in place without any difficulty de-
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southern end ot the structure (on the tangoent ) :1#]:11 {
itself to standard wviaduct construction with 70-ft. spa
and 30-1t. towers.
An example of one of the special problems encon
tered 1s illustrated by the bent, No. 21, in the up;
view of Fig. 6, which carries a 100-ft. through span a:
a O8-ft. deck span.  Because of the surface tracks
which a locomotive crane must operate with top of hoon
42 1t. above tke ground, the columms had to be sprea
10 tt. ¢. to ¢.  With the very tall columns, it was nece-
~arv to brace the hent in the manner shown to provide {o
hoth lateral and longitudinal stability against traction an
centrifugal forces i addition to wind and sway. Th
next bent, No.o 22, also shown in the upper view o
1. 6,15 a badly skewed A-frame to permiut a roadwan
to pass under the structure.
Immedhately south 1s an almost square tower, show,
F1G. 2-NEW SOUTHERN APPROACH TO by the lower view m Fig. 6, consisting of two hent:
ST, LOUES MUNICIPAL BRIDGE (23 and 24 mn kg, 3) spaced 55 ft. ¢. to ¢. and havin:
o

Bridge in background has railway on lower deck and high- oy g

way on upper deck their columns 57.5 tt. ¢. to These bents span fou |
busy tracks of the Missourt Pacihe Ratlroad. The towes _'_ §S
spnte the badly skewed hents and towers.  Most ot the ap- torms a table on which rest the 6] :‘3-1'1. airders that Carm Wt
proach was on property of the Missournt Pacific Ratlroad  the deck, these girders lying dhnagonally across the towe
and considerable rearrangement of tracks was necessary.  and the span bemg partly on tangent and partly on curv i- ra
[‘oundations and Concrete Hork — Except for the A\ deck-truss span (g, 7) was found advisable in pass ' tin
mterference due to railroad traffic, no unusual difficulties g diagonally over a foundry building m which no sup : m
; I
/,f"; f’#s' | _ | 77 gy | | | ‘__. raj
//_::_m S—— : , . O % Mo . ; ', I_I'i
S S ™ | R, - , 11
S1¢
cll

C L of vvaadx!

("ONNECTION OF VIADUCT TO MUNICIPAL BRRTDGE I\ by, '»-ﬁcryﬁfbauu
ole lavout of towers and bents to clear tracks and buildings H ._h____{‘_{P.RR

were encountered m the construction of the foundations,
\Il colunmm footimgs were supported on remforced-con-
crete piles with a penetration of 25 to 30 {t.  Thre
h]w't‘i;ll hents SOt ]ﬂ;_‘_]! were constructed of remforceed
concrete on account of their location o a |:lT’;_:'t' coal
storage pile. One of these bents, with its structural
steel core, 1s shown in e, 4. About 600 ft. ot embank
ment 1s retammed on one side by a crib wall built of pre-
cast remtorced-concrete umits, this wall having a height
of 3 to 20 ft. above the ground and extending about 3 it
below the surtace.  Its toe s supported on a concrets
block, no piling being used for the wall. The wall units
and piles were cast at the site by the toundation con-
tractor. Concrete mixed at a central plant and trucked
to the site was used for all column footings and for the
abutment. Concrete for the wall umts, piles and concrete
bents was supplied by the contractor’s mixing plant at
the pile-casting yard.

Special Steel Construction—"The northern halt ot the
structure includes deck-plate girders, deck trusses and
through-plate girders. Its spans vary from 25 ft. to
117 ft. and are all skewed. Several bents with pin con-

nections at top and bottom had to be used because ot
mmability to get sufficient tower bracing at critical pomts, -~ a

.

ports could bhe placed. A\t the north end, the span s
Hll]l]?!'l'lt‘ll O1 <l ]iill—(‘i mnnected bent at the curb Iine. One
truss 1s 10 ft. longer than the other.  Because of hhnmte
headroom, the depth of the trusses could not excee

as shown by Fig. 5. In the right-hand wview, the bent
(No. 25 in Fig. 3) supports four girders at the north
ade and two through-girders at the south side. Laimited FIG. +—CONCRETE-STEEL BENTS

r e sdeosnriae . . 2 COCINTV . eve » O < At left—steel frame or core. At right—concreted bent.
side ].h”'““‘( _]“'“ll It necessary 10 hllllll(\:tf th t,‘}(l' Three such bents will be partly embedded in the stock pile
of the L‘I'Hhﬁ—;ﬁ_:ll‘l]t‘l‘ (O carry the thI‘Hll;h—gll‘ilL‘!‘H. 1 he of a coal yard.

L,sﬁ\.; - ._:d- A s




her 24, 1929 ENGINEERING

NEWS-RECORD) 651

iiiii

fak i i

1

ans bemye lawd oud
e Trme 1o proper inmne Jane
f__:i'.i.*'i.t'. ili;th:._j the necessan
provisions tor the vamations
clevations ot girder Hlanges due

o variation i length ot coven

N,

-~ 1 "1, . ' \ - '; . |
DIHALES llll'l'. I}:l' 1HIMHer dQeck
me . was lard out accordmg to

| 1 1 , .
the track plans and was markes

L | 1 i 1
| ramed, stampced 1o0r dentinca

FIG. 5>—PIN-CONNECTED VIADUCT BENTS tion and treated.  \When thes

NOote cantilever ends of cross<girders

].:é fT* 11-111]"11‘:11'_\' hrackets on the columns, as shown,
were used to assist the steel erection.

Treated Tunber Deck—TTracks are laid with 100-11
ralls on H]lt'!l-tlt'(‘lx construction n‘1~l‘t-~i-~li]1:{ ot ties and
timbers ot longleat Southern vellow pme treated wath
mineralith or Wolman salts.  About 1,000.000 {t. ot
lumber was required tor the deck, walkwavs and hand
‘!':liliﬂ;_:. As the _"ﬁllt'f”-lt'.'llillﬂ_‘* I't'i|lli1't'tl all timbers to b
framed before treatment, traming details were prepared
for all timbers along the tangent. But to follow this
mt'Illlul fil!' lht‘ curved ]nﬂ‘lillll uf the APPT I:lt‘h Wads Coil

sidered unwise. on account ot the maze ot detard due to

curvatures., skews and grades.

To avord the great expense of shippmg those timber

ol

F1G. 6—SPECIAL VIADUCT CONSTRUCTION
Abovi—I'nt at left has farther column braced longitudi-
nally and bent at right is braced laterally : the next bent is
skewed and two A-frames carry the cross-girder. Delow-—
Two bents form square tower, across which the track

stringers run diagonally.

1his method ot determmmmg the proper traming

trimmmyg bemyg necessary i the held

i W
timbers arrived at the site th

"‘ ] # \ 4 W
were  assembled upon  the

respective spans m the order mdicated by the numbers

stamped upon themr ends at the timber-treating plant

| {’ Hhelore

(reatmeaoent ]rl‘mhlt‘l'fi Very sqalistactory 1'{‘-~:11.‘{-~_ VT Z‘:TIH'

LO IMAKC The THnbhers

it the steelwork.

1 1
|

( ontractors and  osi—Foundation work and the an

proach hll were let to the Dunham Construction € om
panyv, St. Lows ; steel fabrication to the American Bridge

[ lG, T—DECK TRUSS SPAN
brackets on bent at left are for erection DUTPDOSES.

(ompany, and 1ts erection to the Ben Hur rection Com-
pany, St. L.owms. The deck and track were nstalled by
the Frazier-Davis Construction Company, St. Lows, A
summary of cost 1s as follows: Foundations and filled
approach, $162.000; structural steel erected, $720,000;
deck and track, $190.000: rearrangement of surtace
tracks. $160.000 : total construction. $1.232.000; right-ot-
way, $158,000 ; grand total, $1.390,000. Other incidental
costs and engineering fees made the total cost of the
project $1.500,000. Changes m surtface tracks were
carried out by the Missour1 Pacihic Railroad with 1its own
lorces at such times as the Progress of work on the
viaduct required.

Engineers—1hs project was handled under the direc-
tion ot 1. N l‘*:f!]hl'_\'_ ]11‘1'-iflt'lli of the Board of Public
Service, St. Lows, with C. <. Smth, then head ot C. L
Smith & Company (and now vice-president of the New
York. New Haven & Hartford Railroad), as consulting
engineer. The work was carried out under the personal
supervision of the writer, with S. B. May in charge of
survevs and design and F. R. Nohl resident engineer on
construction,

1




