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Cs = 0. When'y = 0 and » = b, substituting for Vi -

from Equ. 1, and for M» from Equ. 4,
(dy/dx)a = Mab/6EL ......ccvvoibocenns (6)
For convenience, + and y axis will be turned through 90
degs. when considering vertical posts.
Referring to Fig. 3,
EL(d%/dx*) = Ma—%Px.
By integrating,
El(dy/dx) = Mar—%P:#’+Cu.
When dy/dy = (dy/dx)a = Masb/6EL, and z = 0,
C:1 = Mabl,/61..
Substituting this value for C: in the above equation,
ElL(dy/dx) = Max — Y4 Pu*+ (Mablo/61).
When dy/dr = (dy/dx)s, and ¥ = h,
(dy/dx)s = (dy/dx)c = y
(Mahs/EL)+ (Mab/6EL) — (Pih*/AEL) e o sas (7)
Referring to Fig. 4,
EL(d%/ds*) = (Va— Vi) x—Mv—Me.
Integrating, ;
El(dy/dx) = (V.—V3) Y2 — (Mo+Me)x+Cs
When dy/dx = (dy/dx)s, and v = 0,
C: = EL(dy/dx)s.
Substituting these values in the above equation,
El(dy/dx) =
(Va—V1) You* — (Mo+Me)x+ (Mahas/ 1) + (MabI:/61:) —
(P1h1’13/4[2). f
Integrating again,
ELy = (Va—V3) Yy 2% — (Mo +Me) Yo+ [ (Mahals/ 1) +
(A’Inb[.q/GI:l) —'(thv1z[a/4lz)]x+Cz.
‘ C, = 0. Wheny = 0 and » = b,
(A[h-*'Mc)%b—twn[(lhla/lz)+(bIa/6[1)] —
(Vz—— V:) %bz— (P1h1213/412).
Substituting for (¥.—7:) from Equ. 3, and for M» and
M. from Equ. 4 and Equ. 5, respectively, and solving for Ma,
..‘Jd = 1/2(P;Ih+P1h2+chz)—IWl4 1+(6[n/b) [(l‘h/[z)“*‘
(b/6[1)] } +3P1h12[a/2b12
Referring to Fig. 5, EL(d*y/dx*) = Ma— Y (P1+Pa) x:
Integrating,
bt ElL(dy/dx) = Maxr—% (Pi+P)2*+Cy
C. = 0. When dy/dy = (dy/dx)e and ¥ = ha,
(Muh;l4/lz)+(Mlb14/611)—‘(P:Il;’lq/‘i]z) =
Mdhz-—%(P;"‘Pg)hz’.
Solving for Ma,

" Ma = (Mal/h) [(h/12)+b/61:) 1+

%(P1+P2)hz—(P]hx’[4/4]zha)
Solving for Ma from Equ. 8 and Equ. 9,
M. = '{ 1/4(2P1h1+P1h:+P1hz)+(3P1h1’/215)[(]4/6112)+
)] b = 4 1+ L0/ + (b/61) 1L (/D) + (BI/0)] | .. (10)
From Equ. 5 and Equ. 9,
M. = I/L(P1+P2)hz+(P1h1214/411h1)— '
(Mal/ha) [{ha/Is) + (b/61:) ]

Case 1 (Fig. 6)

Fig. 6 corresponds to Fig. 1, and the four equations

for the moments Ma, Mn, M- and Ma are, respectively, equa-
tions 10, 4, 11 and 5 given above.

Figs. 7 to 15, both inclusive, are special cases, and
the values for their moments were obtained by substituting
the proper values in the above equations, as shown. Values
for points of contraflexure were derived by cequating the
second derivative of the equation for the elastic curve equal
to zero. For Case 1 (Fig. 6),

X1 = 2Ml/ P 1

) X2 = 2Md/(P1+P1)

Case 2 (Fig. 7)

Fig. 7 represents Case 2,

Ma — 0. Substitute for Ma in Equ. 8.

Ma = [%(Pihs+PihatPsha) + (3Pihi'ls/2013) ] =

{ 1+(61,/b)[(h:/].)+(b/6h)] t
For M», see Equ. 4.
Substituting Ma = 0 in Equ. 5,

M. = %(P1+P:)Ih
For ri, see Equ. 12.

Case 3 (Fig. 8) )
Fig. 8 represents Case 3. :
P,=0,1Is =0, I, = I, and hths-= h. Substituting
in Equ. 10,

Volume 37
Mg OSBRI ABEAGLY: o b e L TR (16)
For M», see Equ. 4. :
r = 2Mv/P; AR A SR R (17)
Case 4 (Fig. 9)
Fig. 9 represents Case 4.
My = 0. Substituting in Equ. 4,
i1 Paaihe) 20 [y A e e e VA e i o o B S T (18)

Case 5 (Fig. 10)

Fig. 10 represents Case 5.
P, = 0. Substituting in Equ. 10,
Me = 4 14 Py (2hu+hs) + (3Pushs*/215) [ (1/6h2) + (1s/b) ] b=
{ 14+[(h/L) + (b/61) 1L (LIa/ha) +(BL/D)] } v (19)
Substituting P. = 0 in Equ. 4,
My = (P:ih/2) —Ma
Substituting P. = 0 in Equ. 11, A
Me = Y Pihat (Pihi®Li/4lhs) — (Mals/hs) X
[(hy/I2)+ (b/61:) ] y
Substituting P. = 0 in Equ. 5,
Ma = (Plhz/2)-—;11cb
For x;, see Equ. 12.
Wy — 2Ma/P;y
Case 6 (Fig. 11)
Fig. 11 represents Case 6. ;
P, — 0 and Ma = 0. Substituting in Equ. 14,
Ma = [%P;(}I;"f"hz)‘l"(3P1h1213/2b12)]':—
4 14 (61:/b) [ (h/I:) + (b/611) ¢
For M», see Equ. 20.
Substituting’ P. = 0 in Equ. 15,
Me = P1hz/2
For 1, see Equ. 12.

Case 7 (Fig. 12)

Fig. 12 represents Case 7.
P, = 0. Substituting in Equ. 10,

Ma = (Y%Piha)/414 [ (h/Is)+ (6/61:) 1[(1s/ha) +(61:/6) ] }. (26) ; :

Substituting P. = 0 in Equ. 4,

g, (R Y PR e U S R Py P S 4 Y vk (27)
Substituting P, = 0 in Equ. 11,
Me = l/j,chn—(Jlalg/hz)[(h1/]a)+(b/611)] ............ (28)
Substituting P = 0 in Equ. 5,
e AL PSR R S R (29)
PRy Tk - R SR SR e s Ll 2 (30) *
Case 8 (Fig. 13)
Fig. 13 represents Case 8.
P, — 0 and Ma = 0. Substituting in Equ. 14, :
Mas = (%Psha)/ { 14 (61/6) [(h/LI:)+(b/6L)T F wooeve (31)
For M»v, see Equ. 27.
From. Equ. 15, ‘
ey - L T Bt G P P VS (32)

Case 9 (Fig. 14)

Fig 14 represents Case 9.
P, acts in opposite direction to Pi.
for + P, in Equ. 10, t
Ma = | %A2Pshu~+Psha— Psha) + (3Pshs’/215) [(14/6hs) +
(61/b)] |
For Mwv, see Equ. 4.
From Equ. 11,
A’Ie = %(Px—Pﬂ)hz'*'(P]h;’[{/4laha)——

(Mald Ba) [ (Ba/Ia) A (b/6L) T ots v ih i ae
From Equ. 5,
' Ma = %(Px—P:)hs—AIc ................ (35)

For x,, see Equ. 12,
b deor DM o/ R am e PRI o aivinin s £ e e o s e, o alidns

Case 10 (Fig. 15)
Fig. 15 represents Case 10.

Substituting —FP» |

P, acts in opposite direction to P;, and Ma = 0. Substi” n

tuting — P, for +P; in Equ. 14,

Ma = [Y% (PshitPiha— Paha) 4 (3Pihi*1:/2b15) ] <
& { 14 (61./b) [ (/L) 4+ (b/611)] }
For My, see Equ. 4,

From Equ. 15,
Me = %(P:'—Ps)hg .....................
And, as previously, 21 = 2M./P,. :




