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Physical Culture of

Beams and Girders

Beam Testing Apparatus of Massachusetts Institute
of Technology Has Played Important Part in
Modern Building Construction  How a Beam in
a Laboratory Is Made To Do the Work of a Beam

in a Skyscraper

Boston, May 8.—What is essentially
the most important part of the con-
struction of any big modern building
takes place before either the carpen-
ter, mason or contractor begin the!irl
visible operations. This is the testing
of the material to be used In order tu‘
see how well it will perform its part!
in the new structure; old Davy Crock-
ett’'s famous maxim, “Be sure you're
right, then go ahead,” might be ap-
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plied directly to this preliminary in-!'weight of a humaa
vestigation of the steel, iron or mason- |
ry that is to become the flesh, Lhone

where its timbers now scrve as the
frame for its direct descendant. The
machine is used in testing beams, gir
ders and trusses, ¢f the size used in
actual construction, and can load them
with a weight of 100,000 pouads and
test them to the point of failure. And
the apparatus for measuring the de-
flection of a piece of material under-
going a test is so sensitive that it notes
evon the difference produced by the
hand laid on the
material when near the limit of its emn-
durance—an achievement in accuracy

and sinew of aay large and important | that comes very near esti mating the
modern building. All this, however,' weight of the straw that bLrake the
goes cn quietly, often before the gen- camel’s back.

eral public knows that the new Btruc-! This particular piece of modern ap-
ture i& contemplated, and it is only| paratus is designed to estimate the
within comparatively recent vears that:mnmml of downward pressure that
it has been reduced to what is practic- will be carried by any given specimen
ally an accurate science by means of of Luilding material. It consists of a
which the contractor is able to know staiwart framework which supports
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Apparatus that can load a beam with 100,000 pounds of downward prnusureT
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in advance the exact strength and en-' the ead of the material under investi-
Jdurance of each part of his building.! gation, just ag it would be supported
The beam that supports a certaln|in an actual structure. But the weight
amount of floor area, for example, has 'is applied, not by piling pound after
its known maximum of endurance and |/ pound on top bLut by adding pound

jority of the students.

Cstructures-—and there are

is never expected to support a weight
that will even approximate the Lreak-
ing peint. And every other part of the
building is similarly tested.

Without such tests the modern sky-
scrapers would have been impossible
because no man could have sald how |
well the lower part of the structure

after pound to a mass of metal in the
room below, each addition to the
weight of the load being communicat-

led to a scale beam, the effect on the

material being watched
instrument especially contrived for
that purpose. And in this way the
stoutest Lbeam or truss can be finally

by a delicate

would have withstood the weight of | made to succumb to its maximum
the many stories superimposed upon|downward pressure and the bending
it. Every stick and stone, of li"ﬂ'l.ll‘ﬁ'l}.lrmlmli-'lll and character of the break ac-
is not tested individually. But repre-|curately noted. Hour after hour scme-
sentative samples of all forms of times passes before the attainment of
building materials are nowadays being| this breaking point, but when the snap
constantly put on the rack, their! of the breaking timber has resounded
strength and endurance tested uuder[thrnugh the laboratory, the students
just the conditions in which this and laboratory assistants who conduct
strength and endurance will be de-|the tests know that they have found
manded by the actual building, and in|the streagth limit of a typical piece of
just the shapes and sizes in which|that particular timber. In the case of
they are thus to become important and | a truss a similary experiment shows
often invisible factors in the making i not only the strength of the big timber
of modern cities. In many caseg there- | pieces composing its familiar triangle
fore the birthplace of a modern build-| but also the strength of its stee] cr
ing is the mechanical latoratory of a, iron fastenings at the cornerg; and
modern scheol of technology, and the | the Institute laboratory has thus done

new science of testing might almost yveoman service in  finding the hLest
be called a phyegical culture course for | modern method of fastening together
inanimate building materials. ' these all important timiber triangles.

In order to make these tests, it is And all round this blg testing appa-

necessary to reproduce within the lim- | ratus are other ingenlous apparatus for

its of a single laboratory—for the lab- | reproducing all other conditions of
oratory is nowadays as important ln: present day bullding,
so-called practical achievements as it| It may be wondered why former

methods of cenetruction have never
demanded a simailar mechanism. The
answer lleg partly in the fact that no
material is ever used to the limit of
jts ondurance and that it is only with
the ercetion of the lofty buildings of
our own time, together with the great-
er use of steel and iron as well as
wood, that the question of what {8 ac-
tuclly the limit of a given piece of
build{ng material has heccrme of vital
importance. The great buildings of
the past were stone structuers and

iz in strictly secientific investizations— |
conditions, for example, that will be!
represented in reality by the welght of |
a big city skyscraper resting on foun-
dations of stee] imbedded in concrete, |
The problem is one that has required
coasiderakle human ingenuity, TUntil|
some ten or twenty years ago it had
never been attempted and although!
building material was then tested, the'
tests were conducted on a small scale, |
with small samples of material, and |
the strength of larger sought by a de- |
cidedly deceptive process of arithmet- when wood was uged it wasg used only
1cal computation. These small Eperi-tin comparatively low buildings. Many
mens, moreover, were not always true | of the beams firom these old bulldings,
samples, for the timber memhanﬂhﬂwf-ﬁ-n come finally to the big test-
could, if he were so inclined, pick out'ing apparatus of the Tech laboratory
a flawless specimen which could hard-|simply to add to our general knowl-
Iy be duplieated Ly a real beam ar:i?rlgra of how wood wears ;i actual
girder of the same timber; while the!service. An old house, for example,
ideal test of any material is, of ﬂuurle.hﬂ being torn down somewhere in the
a test made on a plece of the exact 1!!-II vicinity of Boston and some of its tim-
mensions that are to be used in the bers are sent to their laboratory to see
building. The means of such a test) how they will compare, after a cen-
were finally supplied by a machine tury or more of service, with the kind
constructed by Professor Lanza of the
Massachusetts institute of technology.!ber forest. And the old timber usually
Professor anza's testing apparatus, to-|=iands the test admirably. In the
gether with other tefting mechanism | same fashion, during the recent dig-
recently constructed In this country  ging of the new subway tunnel under
and abroad, revolutionized the knowl-, Boston harbr: the sxcavators foand an
edge of building materials available for 0ld cordnror road some 20 fee'. under
architocts and constructors—whether | the surface f modorn Bostrr,
of office buildings, agueducts, railroad | of the old Jogs, wet and slimy from
bridges or ocean vessels—and bhas|their long immersion in the mud were
therefore played a very important part|transported to the Institute where
in the evolution of modern construc- they were dried and placed on the test.
tion. A portion of it may still be seen ing apparatus. From an old BState
in the Institute laboratory where (t street market there came alro two
was originally put in operation and|beams of white pine which had been

in use for over a cemtury and which|

proved te Le nearly as good as new, !
barring a few places where dry rot!
had set in owing to contact with damp |
flooring. |
Theze Listorical reminiscences nltu.r--'
ally speak highly of timber as a long
lived building material. But all tim-
ber, even whea the specimens come,
one might at first imagine, from the
same place, s not of the same value.
A timber beam grown on the sunny ||
side of a Carolina mountain is a muth[:a
stouter specimen than an umurentlr;\
similar beam which grew on the shady |
side of the same mountain, 1
Most of the tests made with thla“
especially important plece of techhol- '
oy apparatus have what might be |
called a three-fald purpose., The ma- t
terial is sometimes furnished Ly the |
producers, wishing to obtain an acdcu-|{
rate statement of the character of |
their product,. The test itself, fnrlx
every beam, truss or girder is num-l'e
bered and the results recorded, is l.n’s

addition to the general scientific knowl-
edge of the character of building ma- |«
terial. And the test (s finally, per &
haps, one should say primarily, a part t
of the education of the Institute nfit
Techinclogy student. So important a 'l
part, indeed, is played in modern life )
by this question of the character of 1
various building materials, that the t
student of nearly every form of nuh!-;x
ern engineering s more or less inter-'
ested in the vrocesses of testing dif- «
ferent materials of construction and t
an actual participation in the work of &
the stalwart Leam tester—as well a8 &
in that of the various other mechan- ¢
fsms that pull or twist material to its!
final limit of endurance—is an import- ! s
aat incident in the training of a nm-:l
il
Dur'ng the last few vears :-:imtlnr“
tests have been frequently applied to)l
irons  imbedded in concrete—a new 4
form of support that has come into use ' |
with the development of concrete-steel | |
now some !
10 or 50 pieces of material of this kind |
kind waliting for examinatioh on thEIT
big testing machine. These pieces |t
are to be subjected to heat, while load- | !
ed with the weights of the apparatus, | |
and then deluged with cold water as a/
means of studying their strength and | !
endurance when exposed  tc the test!!
of a great fire. And still more intEr-il
cst'ng perhaps are the longtime tests | §
that have heen going on for vears in|!
the same laboratories in order to study |
day by day the slow process of wear !
and tear to which old Father Time s
himself subjects all forms of building ¢
material, | €
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1:;1’ timber fresh from the modera tim-

SBome



