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oo oLD IRON RAILROAD VIiApucT a

In 1888 the Chicago & West Micbigan }fuilt a wroughy ;.
Lngle track viaduct across the Mamst?e river about 1) m;,.
north of Grand Rapids, Mich., at a point now known as High
Lridge, on the Pere Marquette, which absorbed the ¢lq Chicagy
& West Michigan some years ago. This viaduct is 1,170 §; long,
including 14 tower spans 75 ft. high by 30 ft. long, SUpporting
15 ft. spans between towers, and one 150 ft. river span acro
the main channel of the stream. The 30 ft. and the 45 ft, spans
were, in the original construction, deck plate girders spaced § ft
on centers. The river span consisted of 150 ft. deck trusses
spaced 14 ft. on centers. The original structure was designed
for a loading about equal to Cooper’s E-25. The rolling stock
gradually became heavier, so that in later years the bridge was
somewhat overloaded. In 1911 it was desired to put E-50 load-
ing on the bridge, which would be unsafe for the old structure
It remained to either replace the structure with a new one, of
to reinforce it, and the latter method was elected as being much
more economical. _

J. . Deimling, chief engineer of the Pere Marquette, in 35}“
ing for competitive propositions for the reinforcement, submit
\ed, by way of suggestion, a solution which had been used o
the Mill Creek trestle. This consisted of adding a new line ¢!
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ones : paper by W, T. Curtis, contracting €ng )
consin Bridge & Tron Co.. nregented before the Western Society of Engi
neers, Chicago, June 9, 1913,
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This scheme was ;
unt of greater < et, hut chielly on account of uncertainty of
uf the new trusses. Alsy, the new A-frame form of the

:::fﬁhution of lead among .the three‘ girders, as the old girders
are only 8 ft. centers, making the t.xes so short and stiff as to  stiffens the structure transversely
ked degree of indeterminateness of the distribution  advantage of being "‘\P?l}.'le\t-?;z{d 'l;hv scheme has the firther
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midway between the ald trusses. The distance hetween i nld

\ill Creek trestle were spaced further apart, which made the

pew middle girder 1dga luss ob!cctxonable in that piece of work. trusses is 14 ft, being thus sufficiently far .

4 «till further objection to this center girder scheme of rein-  and consequently mnare limber tie ,,;m:lm;[,aﬂft“ Bive ‘longer
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Elevation and Details of Reinforced Vladuct.
forgy, . .
tr::},““ wus the fact that the erection would serivusly inter- propurtioning of loads as delivered from the ties intwo the two
e during a long period of time old and the one new truss, and also minimizing the tipping effect
e 5 . » »
Eridgy stheme finally adopted was proposed by the Wisconsin  of ihe ties, The load from the new center river truss is curried
‘“ndam& fan Company, being original with the writer. The to the ground by a new independent straight column.
al idea nf the adopted scheme was to convert the old The towers supporting the river span, and the three short
spans of the north approach to the river span, were urigmnally

eck pla .
3 143 : - Y
dird Birders into deep lattice trusses, of which the old ! r ‘
This was built with the deck girders spaced 14 it, centers, the same us the
and we therefore reinforced this smull por-
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u‘vl;(; by ;ﬂ&;lrf’gﬁi"es constitute the top chords. s

ulxlr_ Wroducing 5 Wa::l:nuhoid about 12 ft. below the glll‘del‘i: w girder madway

e med. Thege o)g web system between the two chor

eSSt the hend; - ‘d“k girders are, of course, stiff enough

Yy the - g action of the load, and to deliver these local

%::m;,. for SanZ?:] gumta of the newly formed truss. In calcu- A e

‘ ;: idyeen nc'w ;:nc:ld g}rders were ﬁgufed both_ s smgile rinuISIILy innsidcred was the peesibility b nuproper distribution of

™ty i ! points, and as continuous girders, the RS Sy 1 the wimanew piEs oF Gich bent

Mg oo § Uscd in all cases. Additional stiffencrs were load belween tae s R 4 ;

o ‘arry -u f«?b frames installed, ‘Ihis is always true in the vase u? a L‘Uﬂlln\luu.‘ t' rec-puint-bear-

i ¥ exiess Toad from these newly formed trusses to ing, but there was ne fxlleruuuv.c in this .pmlflcm, us tE\ere seemed
to be no way uf getting sufficient bearing in the soil except to
\$ 4 partial msurance to a

T Rioy
. i hhm}‘ YO new columng are ach be tarting
i Moy ehord are added to c.u_:h ent, start! g e ) SlE ik
) 10rd of the new trusses and running on an incline introduce the new widdic pier. | )
: proper distribution of loads on the (hree piera. the new middle
pier was surmounted with an adiusiable cast 1wran sy, = suaple

Wy
i il e CONT v i
W0 sy S ele pier built at the center of each old bent.
Omis thus form a V oand make the remudeled

river span (russes,
tion of the viaduct by the introduction of a ne
between the two old ones, in line with the new river truss tmd,
like the latter, supported by @ single new independent siraight
calumn at the middle of the uld bents
of indeterminateness in botl wr the schemes se-
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i 1te whusrment that bridee mspeetar =0 Ins annual inspection
can, withaat any s cistance whatever, aml with no uther togls
than o woad cazed wrench, adjust thie shae to take care of any
o1 settlement which may appear among

difterence in shrinkase .
the three prers  The sliding surfaces of these adjustable shoes

were coated with a cheap and Jasting form of lubricant known
as “Velvet Now 27 The welges provide for a vertical move-
ment of 77 in for a horizontal movement uf 3 in. and are con-
trolled by ordimary machine bolts with double nuts. In erecting
the wedues, they were set in pairs with the slopes in opposite
directions s a¢ to neutralize each other and prevent the entire
structure frem tending to drift or slide all in ane direction.

The new per~ were of concrete construction resting on piles,
there emng 12 piles tu vach nf the standard bents, and 20 piles
for the pecial piers under the new river truss. The piles were
driven 3% it The piles were so arranged that they could bLe
driven on either side f the old bent without disturbing the old
iron w.ork

The methed f handing the pile driver was quite interesting
It hud ' be moved many tmes te drive the small cluster of

Details of Reinforced Viaduct, Pere Marquette.

x_nl;'.; :‘\.deach of the Lenee, cach cluster being split into two groups
:, n; '_".j]‘b} l:h\‘--ld iren ‘l,um,.which stoud un the center line
2 o .'1‘ ! Hs::r_ The pile Jriver was handled from the Jeck
ey turk 73 fr abeve, and was placed at the varou. points

: :)-p:rd'-‘- Wownout removing any of the old bracing. 'lfhis not
TLJ 1"1:” 'l:ut .:.am heiter fof the structure, The driver

S Jid - n! :.\.k:ﬂll.'l' of gravity, tilted over with its legs

e ‘;m -...r._g-.]. thrusx between the bracing rods
et L j\--n.r-l ;.,uuu.-.-f sctting up.  In this way
i .f: .;.ur.: p.;ml: ta pent. Very little timber brae-
12 Gt e IR wl"‘(l)] x.’u: driver, which was guyed to the
The s el there were plenty uear cach set-up
wius handled separately from the driver, not Lein:

Leountad en it, 1!11 H
. » uvoided the ricevgsi i 2
as frequentiy oo e driver, Sessalty ol movinRigs el

1

Vor. 54, Mo, 2%

The erection uf the steel work was somewhyt g,

while at first appearing somewhat formidable, it wor:u;na}, g
isfactorily and with reasonable economy, barring gd Ut 53y
to foundation trouble. The old work was mostly § elays dug
which made the occasional temporary removing of l;ld Yolrag
less expensive. The new steel was handled by a d: . Ml
the beginning of the work, but this method did p ‘;nck tar
tirely satisfactory, and was later replaced by a loc Ot prave ¢
which gave better results. OMOtIvE grap,

The river span was erected with very little fals
new steel columns were first erected at the ends e?oﬂ." 3
Then the top chord was raised and suspended {: this spgy
structure with steamboat ratchets, the turnbuckles bD'_" the gig
s0 as not to interfere with railroad traffie, Al ne CINg placeq
bracing was then placed, this being connected to thew ]top chorg
and all bottom chord bracing removed. The balap e brisse;,
truss was then placed with falsework consisting o;ebOf fhe.new
wood post at either end, and the truss was kept sus ut & single
controlled with 24 turnbuckles until completely rivup;nded ind
The cost of the reconstruction was, in round num};.c :

lows; these figures including all extras on the work G
a contractor's profit of 10 per cent., the work having bPropt‘.r and
taken on a percentage basis with a fixed maximum l?::li:"der.

Foundutinns in place (Ry. Co. furnished gravel free

New steel, 455 tons delivered at site {free {reight) Jeesrrrenan S10.20000

merceecnaagn, 2240000

Erection of xteel ffree transportation of men and wquipment) 1
reee 11,300,
Total o8t vvvivriniinviirinreannn, $4 00
Trrerrrasacecenany .. $43,900.00

which, on a conservative guess, i
, 15 only about half w
structure would have cost, el
The old structure weighed 496 tons,

BLOCK SIGNAL RECORDS.

AUTOMATIC

cotommtie toeh sizmal st o e
: on eight railroads, but omit-
ting the names of the companies. All of them are prominent lines,
-l?mg a large busir.wss; but the names had to be omitted hecause‘
;:]Zr;tzn?f ch;lzat\f::l :tx;fc;;?l?;n;r;;n wahx.ch it would be necessary 10
was not available. For a ninthprglscclj '1151. L
complete recard and the pcrform'la ; Dfe‘fﬁf: e R
e nance o signals on that .roa&.
the facts bLeing gwcnhblys z;fxriubmﬂf 015 th? S siel P;'_m“df

On the Babicons & orm esyz resident Daniel Willard,
arranged records The ualitwe fn'd ca'refu“y ke}’t éﬂd go
classed as good. Tt can?mt by p 'lts e
its signals is markedly bett E sald that theporio o) f
i S it etter than that on other roads, but it

& system is well arrunged, and the practice of its signal
deP:u:tment Is lo a satisfactory degree typical of American
practice. It is by no means certain that instructive comparisons.
as l:w:twecn roads, can at present be made at all except i 3
very general way. The percentage of failures to perfect signa!
n_w\:ements' is found t& vary so much between different roads
sn.mllar.ly situated that it is evident that there are in most casts
vital dlfi:crences in the bases on which computations are made
And, as is obvious to the student of the subject, all mathemstical
comparisons are of secondary value, for the reason that on allef
.th‘ principal roads the proportions of inefficiency are megsures
in bundredths or thousandths of 1 per cent., figures 5o swall thef
the statistician, looking at percentages alone, would be foreed 1
n-mrk every record substantially “perfeet” There are imperiec
uer}s. but the specialist in percentages is not the ope 19 help 10
curing them.

The Baltimore & Ohiu System, with 5471 miles of liné 2
cluding the Baltimore & Ohic Southwestern and the Cincinnat’
Hamilton & Dayton, of which 4,805 miles is P&*Se“g“ 1inf--
has 431.82 wmiles, ncarly all of which is double track @f ,,;|_[.l£
mare than two tracks, on which the automatic block systef Y
used. The remainder of its passenger lines are operated um—!er
the manual block system. A great many of the automabic =%



