
Equating (12) and (13), we get
1.344Z22+0.002515Z/ = 4,1706# = 6,660 ....(13a) 

Solving for Z2 by trial, we get 
U = 67 ins.

and
hi = Zii+Z3coscc

= 117.4+(67x0.866)
= 174 ins.

Third Panel
The load on the third panel, or Z3, 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.
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Fig. No. 4—Showing Five Panel Lengths

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

Let these loads be P2 and Pi. The moment will then 
be the sum of the two moments produced by these loads.

Theoret ically 
this is not cor-
rect because the 
maximum m o - 
ment p r oduced 
by each load does 
not occur at the 
same point. The 
maximum mo
ment due to load 

P2 occurs at the middle, while that due to load Pi 
occurs 0.5774(3 from the upper support, or 0.0774Z2 
from the middle. Therefore the moment at the mid
dle for load Pi 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 
gives us a safer result.
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Fig. No. 2—Loading on No. 2 Panel

Mi = Y8Pili+0.128Pi'li (9)
in which

Pi = 0.4346^/12,
and

Pi = Vs [ (0.434/1,712) + ( 0.4346V12) ] Up 
in which hi — (ti+kcosoc = 117.4+Z2cosoc.

Substituting the values of K and hi, we get 
Pi = Vl2 X 0.434 X II7.4Z2P = 4.25Up (10)

P-/ =
[(%2X0.434X117.4)+ (1+2X0.434) (117.4+(acoscc)]VsU/p 

= [4.25+0.0362 (117.4+Z2cos<x) ] VsUp (11)
The resisting moment as before is 

Mn = 4,1706# ........................ (12)
Substituting the values of (10) and (11) in equation 

(9), we get
Mi =
( % X4.25U‘p) + ( % X 0.128Z22p) [4.25 + 0.0362 (117.4+Z2cosac ) ] 

Reducing and substituting for p and cos oc, we get 
Mi = 0.664Z/+0.08Z22(4.25 + 4.25 + 0.0314Z2)

= 0.664Z22+0.68(2!+0.00251 5Z2s 
= 1.344(22+0.002515(22 ,.(13)

Let these loads be P3 and PI. 
Then,

Mi = isPih+Q.128PIk

Pi — M.2 X 0.43462(sp 

PI = Vs [ (0.434W12) + (0.434(i3/12) ](,p

(14)
in which

*-b
and

tmroucjH Bolt 

*Pipe Sections
in which /

hi z= hi+licosoc 
’ = 174+ZjCOSoc

Substituting values for fh and h3, we get
Pi = Hz X0.434x 174Z,p = 6.3Zsp .................................(15)

PI = [ ( %2 X 0.434X174) + ( + 2 X 0.434) (174+Z3cos<x ) ] y2Z-,u 
= [6.3+0.0362 (174+Z,coscx)]y2Z3p 
The resisting moment, as before, is 

Mn = 4,1706# ........................
Substituting values of (15) and (16) in equation (14), 

we get

:COUINTER6UNK

(16)

(17). Fig. No. 3—Typical 
Trash Rack, Show
ing Structural De

tails
Mi = ( V X 6.3Z,2p) + ( % X 0.128Z32p) (6.3+6.3+0.0314Z,) 

Reducing and substituting for p we get 
Mi — 0.985Z32+1.01Za2+ 0.002515Z/

= 1.995Z32+0.002515Z2* ..............................
Equating (17) and (18), we get

1.995Z,2+0.00252Z,2 = 4,1706# - 6,660 
Solving for Z, by trial, we get 

Z2 = 56 ins.

(18)

and
hi ~ hi+hcosoc

= 174+(56X0.866) = 288 ins.
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