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building and structural use were dis-
cussed by F. L. Browne (U. S. Forest
Products lLaboratory), more especially
as to the behavior of paints on frame
houses. Then the termite problem as
affecting railway structures was re-
viewed by Harry R. Duncan (C., B.
& . R. R.). In roofs of various ma-
terials the troubles and failures are

due more to lack of adequate main-
tenance than to poor materials or work-
manship 1 original construction, ac-
cording to a committee report (J. S.
Hancock, D.,, T. & 1. R. R.).

Subjects for the 1937 meeting in-
clude: (1) Developments in timber
trestles; (2) deferred maintenance in
relation to painting ; (3) maintenance of
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movable bridges; (4) safety
power-operated tools and e
(5) fire protection of structy:
water service developments:
sulation of railway buildings,
of officers resulted as follows
dent, . C. Neville, bridge a
ing master, Canadian Nation

ways; secretary, C. A. Lichty,

Cantilever Bridge Erected

From One End

Wabash Railway Company builds new structure over the

Missour1 River at St, Charles, eliminating 50-year old bridge

ESIGNED to 1'}(3 erected from
both ends, a cantilever bridge
across the Missour:t River at St.
(Charles has just been completed by the
Wabash Railway Company, construc-
tion having been carried on entirely
irom one end. When 1t became evident
that a considerable amount of time
would be required to dismantle the
crecting equipment and re-erect 1t on
the IlIlIH'?‘*iIt‘ _-..1:11‘, the f{'it“*ﬂli]it}' l!f erect-
mg the structure all from one end was
IT]"&’;'“”;_:IIIU(L It was fnll'f]ll that no
change 1n details would be necessary,
except for the removal of some splice
]1];1TL*-. and a rearrangement of the
1!.'II]1H&T':H'}' steel bents, As a I'('*-'ll]t‘ 1f
this change, it was estimated that a
month’'s time in erection could be saved.
The structure, which went into regu-
I.H‘ ‘*t'l'\'ffl‘ ()k‘t. ]3. I't']ll.'lft'*- O1ne Hf :1-.‘.1‘
ld historic landmarks in its section ot
the country, first constructed in 18/1
and rebuilt during the Eighties. he
old 111";:};.;1‘ consists of seven spalls SOINC
300 and some 315 {t. 1in length on high
masonry piers having a clearance of
/0 ft. in ordinary stages of the river.
F'our of the spans are ot the Whipple
double intersection tyvpe 40 {t. deep, and
are of the double Warren
33 ft. 1in depth. The dectails ot the latter
more or trouble as
the tloorbeams were carried on brackets
the inclined web members.
The trusses were w-i;_;in;l’!]y designed to
5-4_1.-11111 locomotives, but with
the increase 1n trathe and in the size ot
locomotives, they were strengthened to
CATTY 210-ton locomotive. While
the computations showed that the umit
«tresses  allowable had not been ex-
ceeded, the increased loading no doubt
contributed to the weakening and ul-
timat¢ renewal of the bridge.
Early in 1929, surveys were started
for a new bridge. f

1!]‘1'1'[‘ "[‘\'Il{‘

Irusses gave less
riveted to

LCATTY

aone

"

The height ot the

By S. M. Smith

Engincer of Desion, Wabash Railway,
Nt. Lowis, Mo

FIG 1—MAIN CANTILEVER span of

the new Missouri River crossing of the
Wabash Ry. provides a 600 x 45.5 ft.
shipping opening.

piers of the old bridge and the irregu-
lar alignment of the approaches made a
relocation advisable. A new crossing
was located about one-half mile down-
stream from the existing line., At the
same time 1t was decided to reduce the
ruling grade between St. Louis and
Kansas City, located just east of the
bridge, necessitating a change ot line
between Robertson and St. Charles, a

distance of 7.2 miles. The line selected

shortened the distance about 0.7
and eliminated 234 degs. of curat
The War Department required

the railroad company provide a
clearance of 45.5 f{t.
high water mark, one 600 {t. cleas
channel and one 406 f{t. auxiliary
nel, locating the westerly main ¢
pier about 250 ft. from the wes!
With these restrictions, 1t was
sible to obtain a symmetrical stru
A cantilevel structure with
anchor arms was selected which

of the requirements, and a simple -

was mserted at the east end, to h
the waterway., The suspended span
made 1dentical with the simple -
thereby obtamning a small amoun:
auplication in the details. The
span was made 312 it. in length.
east anchor arm 429 it., the c!
span 624 it. and the west anchor

273 ft.
Main bridge details

The structure i1s designed tor
track, using a special loading ot
401-ton locomotives, the equivale
about Cooper’s E-75. The basic
stresses used were 18,000 1Ib. per s
for carbon steel and 24,000 1b. per s
for silicon and heat-treated steel.
floor svstem and all main truss

bers except one in the simple span ar
In detailing the structu:

si1licon steel.
the back-to-back of chord angles
held constant instead of the nsid
inside of gusset plates as i1s usual.
simplified the riveting in the chords
enabled the gussets to be cut into

webs of the chords, thais shortening U

length ot the connecting rivets 1n a
tion to saving material.

the bracing. A star section—two
gles with equal legs arranged in

Eihl'.l’*.'t"_',' I]lt l '

Splhit H--cc
tions were used wherever possible
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FIG. 2—UNSYMMETRICAL anchor

spans and a suspended span that is a
juplicate of the simple approach span

-acterize the new Wabash Ry. bridge
over the Missouri River at St. Charlu Mo

hape of a cross or an X—are used 1n
. diagonal bracing of the intermediate
rtals.  The expansion shoes at the

of the anchor arms are designed
+qth segmental rollers and adjustable
oes which permits of ample adjust-
t. In the short anchor arm, the
olift 1s taken by eight 4-in. round rods
dending 30 ft. down into the pier.
"he shoes are set on a bush-hammered
rface on alternate lavers of canvas

red lead paste. The expansion 1n

624 ft. span 1s taken at the east end
the suspended span, the west end
ne fixed to the west cantilever arm.
The five main piers were constructed
uring the winter ot 1930-31 by the
\[issourt Valley Bridge and Iron Co.
The three intermediate piers are faced
th Indiana limestone from the base to
iew feet above the high water line.
\ll ot the piers rest on bed rock except
the easterly one, which is supported
n a foundation ot concrete piles. On
the completion of the piers, no further
work was done on the bridge for sev-

'
C1iL,

eral vears, However, some 1,000,000
cu. vd, of earth were moved on the
hange of line before all work was
suspended.

Long approaches

I'he substructure of the east approach

consists of 154 concrete pedestals sup-
vorted on creosoted wood piles.
tops of the pedestals are on the avergge

The

bout 45 ft. square and are built so that

the elevation of the tops are above the
mgh water level,
parallel to

and at the same time
the 0.5 per cent grade in
it were, to produce as much
the superstructure as
The east abutment i1s 38 f{t. in
and 1s of the spill-through

cainst overturning by two inclined
members acting as braces. The volume
concrete for an abutment of this

wight was only 103 cu. yd.

in the west approach substructure,

're are 82 concrete pedestals. Eleva-
of bedrock being only about 30 ft.

'ow the surface of the ground, it was

ught that the wood piles used in the

1

cast approach would broom in driving.

nsideration was then given to the use
steel H-sections, but owing to the
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FIG. 3—DECK SECTION
stringers frcm brine drippings.
at intervals 1in the main span,

irregularity of the surface of the bed
rock, these were abandoned as 1t would
be impossible to determine the unit pres-
sure on the rock due to the small area ot
the pile section. To obviate these dif-
ficulties, concrete cylinders were adopted
as meeting all of the objections to both
the wood and steel piling. The diame-
ters of the cylinders used are 4, 4} and
> ft. The west abutment is similar in
construction to the east abutment, ex-
cept that it 1s 55 ft. high. It is supported
on four S-ft. cylinders and contains 201
cu. vd. of concrete, exclusive of the
cviinders.

The superstructure ot both approacl.es
1s similar in construction, except that
the east approach 1s on a 0.5 per cent
erade and the west approach 1s on a
level grade. It consists of a series of a
60-60-30 spans on towers and rocker
bents alternately, The columns are all
rolled sections, silicon steel, either 24
or 27 in. in depth. All columns are
provided with cast 1iron pedestals, which
rest in a bed of iron filings, salamoniac
and sulphur., In the rocker bents, the
columns are fixed to the bases, being
designed to overcome the stresses due
to traction and expansion. Silicon steel
1s used n all girders 60 tt. 1in length or
over. For the sake ot appearance and
also economy, the 30 f{t.
towers were made the same depth as
the adjacent 60 ft. spans. To reduce the
iriction in the expansion bearings at the
top of the rocker bents, bearing blocks
of structural steel fitted with ]ihlh]l]l”r-
bronze are provided, which can be lubri-

— - o— —_— — - e

:I -y J‘r'_.- ale 1-Jas

spacer
Steel channels welded to the stringers replace the blocks
serving to hx the ties in position.

spans 1n the

Syvm.abt. C L~.

e e T

/! ’ /
-l [ [f U:;-) f‘j 5 'rb x/f
o weld after ties are spaced)

§r

r
- 3%6

p— —— - - — 1

blocks between the ties protects the

L'iﬂt‘rl f!'lllll ?.TH‘ Ir H‘Ii 1;!"1:'1 \\i[h d
IJ]'L‘HHHI'L' U,

Erection from one end

The erection of the main spans was
started at the east end ot the bridge
with the simple span, and was carried on
by means of an inside traveller sup-
ported on the stringers and bottom
chords of the trusses. The simple span
was erected on four steel bents, each
bent being supported on eight steel H-
piles,

The east six

—

panels of the east an-
chor arm were cantilevered out trom
the simple span to an erection bent, a
strut being placed between the bottom
chords and a tie between the top chords
the latter consisting of evebars later
used in the permanent structure. lhe
channel span was cantilevered out to
the mid-point of the suspended span
and the four erection bents used on the
simple span were re-erected under the
west half of the suspended span and
the west cantilever arm. In erecting
the west anchor arm, only one erection
bent was required; when the erection
of the west anchor arm had progressed
two panels beyond the pier, the westerly
bent of the four bents in the channel
span was dismantled and re-erected at
the third panel point west ot the pier.
The erection bents in the channel span
were erected above the final grade so
that when a landing was made on the
wvatt-rly pilf‘!‘, the end Hoorbeam would
be about 1 ft. low. This was done to
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jacilitate the erection ot the final 1Op
chord member. 1lhe end floorbeam was
temporarily carried on timber blocking
and finally jacked to the proper eleva-
tion, at the same time lowt ‘r'iﬂg‘ the re-
maining bents in the channel. Then

he shoes and the anchorages were
placed mn the proper I)llhiti(?ﬂ.

4

Special deck construction

1

1The details II{IH]IH'{I tor the deck con-
truction are a modification of the
Wabash standard deck, introducing
Oomnmc uf the ft'.’iIl‘.‘I't'- o1 the (;L‘I'ﬂ]:iﬂ
track construction in an attempt to pre-
vent the creeping of the rails and at the
came time to provide some protection
a-ainst brine drippings on the top
flanges of the stringers and the girders.
The ties, which are 8 x 10 1n. and 10 it.
long, creosoted and prebored, are
paced on 1 1t. centers and are separated
l'v brine blocks, 2 it. long, 4 in. thick,
4 inches wide at one end and 8 1n. at the
other. The brine blocks are spiked to
the ties with one 8 in. boat spike with
the 1\'!111‘ t‘ﬂtl It-.‘»'.‘i‘!"ll the center 1*1- the
track so that they will drain to the
outside. These brine blocks also func-

tion as spacer blocks to prevent bunch-

ng in the case of a derailment. In
cach panel in the main spans, six ot the
brine blocks have been replaced with
4-in. car channels 12 in. long, welded
to the stringer. The ties are thus
hxed to the stringers and the rail 1s
prevented from running in either direc-
tion by rail anchors inserted on the rails
between the ties held by the channels,
In the approaches, the rail 1s fixed to the
tower spans i the same manner,

Track characteristics
The mam running rail i1s the new
ARLE.A., 112-1b. T*L‘L'ti“ll. 11.-iﬂg’ double
shouldered tie ]':il'.t."-. 1he tie }l].‘itt‘ﬁ

are attached to the ties by two screw

1

nines.,  1The mside guard rail 1s of the
wame section as the running rail. The

cutside guard rail 1s a 4 x 8 1in. timber
laid flat and not dapped. The deck 1s

e

1

held in position by hook bolts in every
~econd tie, the alternate tiecs being held
by a bolt through the guard rail. The

¢S are not tl:i}r]u‘tl as the top cover

piates are run full length, but in the
girder spans with rivet heads in the

ipper flanges, the ties were grooved
ctore treating. All holes in the ties

WwWore prt‘hnrml t“{(‘t‘pl those for the hook
bolts. After the track was lined into
position, these holes were drilled in the
held. The outside guard rails were not
prebored. It was the original inten-

n to attach the tie plates to the ties
re placing, using the template de-

scrived in the A.R.E.A. Manual, but it

as tound that any shight irregularity
! ! -

n the location of the tie plates prevented

1

he rail from entering between the
houlders on the plate, he procedure

hnally adopted was simply to lay the

tie plates in position, lay the rail, then
spike and finally apply the screw spikes.

Administration

— T — -

The bridge i1s 7876 {t. in length and
contains 8800 tons of structural steel,
155 tons of reinforcing bars, 5860 yards

-
-

of concrete, 4061 lin. feet of concrete
}.:t'r-l and 04225 lin. {t. ot wood pi]t‘a,
exclusive of the five main piers. The
total cost of the structure was $1,720,000
of which $1,065,000 was for the super-
structure. The Inland Construction Co.
was the contractor for the east approach
substructure, and Bates & Rogers for
the west approach substructure. The
contract for the fabrication and erection
of the superstructure was let jointly to

New Stories of Steel Framing

Added to Timber Building

HE UNUSUAL EXPEDIENT
of adding two new stories of
steel framing to an old three-
story timber building (and also re-
framing the old third story in steel)
was adopted by Eli Lilly & Co., pharma-
cutical manufacturers, in enlarging a
stock warehouse at its Indianapohs
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the American Bridge Co. an
Vernon Hl'id;.:'t‘ Co. The
Dridge Co. fabricated and e
approaches and the Mt. Vern
Co. the main spans. John T
Walter Smith were the supe:
for the respective companies.
lhe work was done under
tion of E. L. Crugar, chief
Wabash Railway Co. and (.
son, bridge engineer. The stru
designed by the writer, who
plans for both the substruc
the superstructure. R. S. Ste;
the resident engineer in chare
field work. Modjeski, Maste
were the consulting engineers,
Duncan the resident enginec
for the Public Works Adminis:

plant. The two new stories provi
panded facilities for the office
and are air conditioned, requiring
wall construction to provide sp
air ducts. Operations in the stock
in the lower stories could not
terrupted during the alteration, a
aftected the construction plan
extent that the new fourth flo
built inside the building before t
roof was removed, so that the ne\
could serve as a roof during th
struction. The most novel singls
ment 1n the reconstruction is the
between the old timber column
the new steel columns.

The decision to use steel for the .
storites was based upon a study
indicated that the remaining usefu
in the timber structure could be e

SPLICE DETAIL between timber and

steel column, Original timber girde:s

and beams were retained on this third

floorr Two new upper floors utilize 3

cellular steel plate design with concrete
clab surfacing.

te the eC(
anit of th
+f mater:
T Oon
Jruction
utact
d b
.
! he as
b lding
al st
2 alrt]illg
the ste€

concrete
in the 1

'he o
u"lt‘ Alll
hearng-
framing

umnmns, 1
134 1n.
~ '.'th*l'h

timbers
teel we
mgenion
{ ,a']l ﬂl
the girt
18-in. |
the top
g flan
the L{‘Il
rests 11
of adj
Vears ¢
{ifl fTTi
conditi

In t
ne-wa

¥ ;
<IUICS d

rli{l St
the fH-
making
-]H!l'lll
ng. (
n the
were i
of wh
work
All
t10NS—
and =
a1IC 0O
deep,
crete
const
made
b, ¢
metal
cellin
1S USE
u'ufk
const
As
splic
steel
level
S0 Do
1S ut
the
effec
timb
new
betw
oird
18-1



