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In Which Some Points of Unwritten Law Are Cited for the Benefit of the Bridge
Engineer—Attention Called to Important Points in the [ll-fated Structure
That Were Either Overlooked or Neglected

TIEN it is considered
how nmuch has been
written on this, the
greatest engineering

calamity that has oceurred  for
many years, it is not surprising
that the wheat and the chaff arve
pretty well mixed up.

Fortunately  the  Royal Cans
adian  Commissioners  have  the
ability 1o get at the cause of the
srouble and the courage to state
their finding, so the whole con-
tinent is anxiously awaiting their
repott, and until that is received,
engineers should be more or lesi circumspee in what they
sy on the subject.

In the meantime, it is the generally aceepted opinion
in New York:

Ist. That the bottom chord section Na. 9 west was
the first (o fail;

Znd. That the section of these chord members should
never have been adopted, and showed, to say the least,
want of judgment ; .

Jrd. Phat there were many other serious and obvious
defects in the design and construction:

dih, Fhat there is no veason in ke world why a per-
feeily sale cantilever can not be built for wuch greater
spans tan catled for at Quebee,

One of the most prominent of the Ameriean engineer-
ing periodicals has taken the stand that, becanse the col-
wn which failed was so olwiousty of a poor design, en-
gincers do not know how to design large columns and
when a correctly designed colmm, drawn for a proposed
1.230 foot cantilever some twelve years ago, was published
in their colunms, they politely intinated that it was doubt-
ful if the engineer could tell why hie selected the correet
lines, ete. But it is safe to say that no one ever built
a bridge by guess and those who have tried have invar-
ably come to gricf,

THEORY I'S. PRACTICE,

Our column formulas which have heen used suceess-
fally for many s are not linited o xize of the col-
unm, but like everything else they shonld be only used by
those who inderstand them and whe have the ability
crente, Anyone with a certain knowledge of madiematics
can caleubate the sirains in & structurve and, perbaps, make
anexact copy of some existing bridge or building,
10 originaie requires a natural instinet combined with
knowledge of the theory and peactical experience for that
class of work just as much as ten is required for a great
artist or musician,

As a matter of fact, we have frequently seen college
graduwates after vears of practical experience turn ot en-
wincering structures which have been fully described by
the term “fearfully and wonderfully made.”

There are a few sinple, written or unwritten, rules,:
which bridge builders follow often by instinet such as:

Making a column ecqually strong in any direction.
(This was disregarded at Quebec.)

Placing the metal as far from the center as possible.

Secing  that every section of the column is strong
enough (o carry its share, on the principle that the streng:h
ol the chain is the strength of its weakest link (also dis-
vegarded in the Quebiee Bridge).
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Thai the length of the columm (or section of a column)
shall not exceed its least width, or iis radius of gyration.
by more than a certain number of times, the portions of
the columns between lattice bars or angles heing consid-
cred separately, i

These are a few of a great many very simple but vital-
Iv important rules.

Many divide the weight of a bridge into two sections,
calling the first the “cfficient™ weight and the second the
“excess.”” the laiter being all those parts which do not
carry the direct strain but merely sustain the main mem~
bers of the section,  The “excess,” of course, includes all
such portions of & column as lattice bars or angles, rivets,
connection plaies, cte,  The object is naturally to keep the
proportion of excess as small as possible.

While some rely on “butt™ joints in compression (as at
Quebec) it is not good practice to do so. and while it is
not always feasible to put in enough rivets to transfer the
entire strain over the joint, it is always desirable to have
a considerable portion of (he strain so taken care of.

This question of “but”™ joints is a very vital one in
alt steel skyscrapers and is very liable to be the cause
of a very serious accident some day.

It is more apt to be dangerous in a building than in a
bridge, for in the former the erector, who is always try-
ing to plumb up his building, should be in constant fear
of opening the “hutt” joints thus putting all the strain on
one edge of his column, which even the layman would
know was not safe, if he stopped to consider the ma.ter,
This is a question that the engineering periodicals should
keep pounding on,

UNIVRITTEN LAY,

There is one point that should be, but is not, always
mwnderstoad. and that 3s, that it is not possible to control
the design of a bridge by any specification that has ever
beert written or ever  will be—and  that he man who
cheeks anothier man'’s pkn s often obliged to pass work
that he would never have turned out if hie had made the
original plan,  For instance, many years ago, the plan of
a bridge was submitted 0 me for my approval, and on re-
porting that the design was exceedingly poor, or even rank,
the magnate asked me if the terms of the specifications had
been complied with, and on receiving a confirmatory reply,
he said: "Well, we will have .o aceept the contractor’s
plan then, for we have made a contract with him for a
stated Tump sum 10 build a bridge according (o these spees
ifications.”

Some engineers have long taken the stand that in de-
signing a bridge they did not even want o be hound by
their own specifications, preferring 1o be free to nse their
own judgment for cach case as it occurred.

Reference has heen made here to the danger of mark-
ing plans for a bridge withowt knowing why. Scme vears
ago a very able young railroad enginecer was instructed
to construci a 73 foot Howe truss bridge. and instead of
frankly saying that he cculdn’t. he got a carpenter and to-
gether they measured up an existing very similar struc-
ture and with slight modifications 1heir judgmen: sug-
gested, praceeded to erect, and finally the young man sat
down and wrote 1o his chief a very pathetic letter, as fol-
tows: “Dear Sir—The bridge at ( his) creck was swung
at 2 pan, and immediately failed.” Tt ultimately trans-
pired that they had put the detail of a top chord joint in
the bottom chord, with the result that there were only two



