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trapezoid, and the other a triangle similar to that on first
panel.

Let these loads be P, and P.. The moment will then

be the sum of the two moments produced by these loads.

Theore tically

- Sy this is not cor-
AR rect because the
¥ maximum mo-

ment p roduced
by each load does
not occur at the
same point. The
maximum = mo-
ment due to load
P, occurs at the middle, while that due to load P,
occurs 0.5774, from the upper support, or 0.0774L
from the middle. Therefore the moment at the mid-
dle for load P, will be somewhat less, and the sum
of the moments at the middle will be somewhat less, than
that given in equation (9). For simplicity, however, we
will assume the bending moment to be the sum of the two
moments, as the difference is but small and the error

F16. No. 2—L0ADING ON No. 2 PANEL

gives us a safer result.

M, = %PL+0128Ph «.oovinenn,. e (9)

= 0.434h1lzp/12,
and

P’ = %[(0.434h,/12)+ (0.434h2/12) 1Lp
in/ which kh: = hs+Leosac = 117.4+Lcoscx.

Substituting the values of h: and k., we get

P, = 145%0.434%1174Lp = 4.25Lp ........ (10)
=
- [(%42%0.434 X 117.4) + (Yh2 X 0.434) (117.4+Leos ) 1% Ly
= [4.254+0.0362(117.4+Leosx)]%lLp .......... (11)
The resisting moment as before is
Y R LT o o e e (g e (12)

Substituting the values of (10) and (11) in equation

" (9), we get
M, =
(1 X 4.25L'p) + (% X 0.12812p) [4.25+0.0362 (117.4+Leose ) | |

Reducing and substituting for p and coscx, we get
M. = 0.6641°+0.081.°(4.25+4.25+0.0314L)
¢ = 0.664L°+0.68%,°+0.002515L°
= 1.3440L7+0.002515L° “..... il e e k1d)

-y-rb.
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Equating (12) and (18), we get
1.3441°4-0.002515L° = 4,170bd* = 6,660
Solving for I by trial, we get

s 2 o K240

L, = 67 ins.
and
hz - h1+lchS(I
= 117.44 (67 % 0.866)
=174 ins.

Third Panel

The load on the third panel, or I, will be represented
by a trapezoid, as in the second panel, with the short leg
equal to the long leg of the trapezoid on second panel, and
the long leg increased by the increment due to the additional
head. ' This loading can likewise be divided into two loads,

as in the case of the second panel.

F1c. No. 4—SHowING FIVE PANEL LENGTHS

Let these loads be P; and P:'.

Then,
My = WPIAOAZBP A o s v i it (14)
in which i
Pili= ]Az )(0.434hzlap
and
; Pyl = %[(0.434}!0/12)+(0.434ha/12)]lzp
in which
hs = ha+lLeoscc
" = 174++lLecosx<
Substituting values for k. and h;, we get
Py ==Y X084 XAT4Lp  =6.8kp oo il S (15)
P/ = [(%2X0.434X174) + (%2 X 0.434) (174 +Lcosc ) 1 Y lp
= [6.340.0362(174+Lecoscc)1%lp .............. (16)
The resisting moment, as before, is
M == v TI0bAR S st Wk F gl o v g (s (17)

Substituting values of (15) and (16) in equation (14),
we get
M; = (% X6.3L’p) + (% X 0.128’p) (6.3+6.3+0.03141,)

Reducing and substituting for p, we get
M; = 0.9850°+1.01L*4 0.0025151°

= LO86L+0.002616L° ..., ., L. .. (18)
Equating (17) and (18), we get

1.995L°+0.002521* = 4,170bd* ~ 6,660.
Solving for L by trial, we get
l; = 56 ins.

hs = ha+lcosec
= 174+ (56 0.866) = 288 ins.

and




