
'•h

[TUiH uietliod applies of oourso to otlier structures equally mth ean-

tiloviiFH. Ill tliu cawii of iiidcpoiukiit missos the tlffonnution would he

plottud coiunuiioiii^ from tho middle i.f tlio brid<,'c, wlu-rc uiidor a

.syiumuti'ioal load tlio booms arc liorizoutal.]

If thu aualytii-al nutliod Im" uwd, lot AIJVX ( I'ij,'. 7) bo ono paiiol

of a canllluvcr whoso l)oouis AH mid X Y make rospcctively aiiulcs

a® and.i® witli tho horizontal. Let 1,. 1^, 1,, bo the dirttancos rof^poc-

tivoly of X, IJaiid Y from tho vortioal through thocstromity of the c:in-

lilevcr.

Tiicm if tholonj^'th AH of tho top boom,

be expanded by an anjouut Kj x AB
tho vortioal dofloction ut the end of

i tho cantilever duo to this change, all

the other uicuibors of the cantilever re-

uiainin}; unaltered in length, is:

—

KrABl,

Ki«. 7.

(2) BX sin ABX

K,XY
Similarly for the length XY (»f bottom boom contracted by an amount

(3) J^\ .^111 1'^*. i .

(4) „^ = K4§^^;^^--l3(cotYnC-cotBXY)}

K,.XY.l,

BX.sin HXY

:

For the ^liagonal tie ]}Y :

BYcos i

^ — —-^ t;^n MXY
For the diagonal strut BX

(5) ,,^K, ;:f-;;y-uMi,xv-c..ABX)}

These expressions arc here given in tlieirmost general form. In any

particular cnsc they will h'. Uiuoh sin.plitied. For instance, when the

Looms are parallel (4) and (J))
consist of their first term only. If in

addition tho strut BX is vortioal, sin ABX in ,5, and <h is unity. K
varies according to the stress per scj. inch, but usually k, will be nearly

equal to.k, o; k„ k, -x k, will not vary much from one panel to another.

In tension menibeis of couise, tli gross section must bo estimated in

order to determine the elongation, wlun; in calculating stresses deduc-

tions would have to be made for rivet-holes. Some useful deductions

may bo made from the propositions given above.

Consider two sinnlar cantilevers whose linear dimension in all direc-

tions are as m, : m,, and whose extermd loads are in tho same ratio. The

stress per sq. inch, on corresponding members of the two cantilevers

being the same we see at once that the defieetions will be in the ratio of

m , : ui,. The angular deformation will bo the same in both cases. Let ua

now compare the secondary stresses to which these angular deformations

give rise if the two cantilevers compared, be rigid at the joints, and not

hinged. The form of the booms under strain will be a curve of con-

tinuous curvature passing approximately through the pobitions of the

joints giveii by the diagram of delormation in which the johits were

treated as hiniicd. It will not be accurately so, because at each joint

the web members and the boom act on each other with C(iual and opposite

couples, and also the curvature of any web member, by shortening thj

distance between its ends, tends to elevate the lower boom and depress

the upper, but the effect of these forces will not modify the form of the

boom to any great extent compared to the whole deformation.

It follows then from tho similarity of the figures that in the two can-

tilevers compared, the radii of curvature of the booms at corresponding

points are as m, : m ,. Let ,, be the radius of curvature, r the distance


