Begr & Johnston, Problem 6.14

The truss is not symmetrical and the loading is not symmetrical so you must do the work.

2Ma=0 = Pl | s F
~(2kNY4m) —{2kN){3m) —1. ?SkN}(lhn} ~(1.3kN){15m) —{0.75kN}18m) +R3;(18m)
Ruy= 8+16+21+225+135 = BlkNm= 45kN
I8m 18 m
2Py =0 = -1-2-2-175-15-0.75+Rs +Ry Therefore, Ra = 4.5 kN

Interesting that even though there is no symmetry, the reactions at the supports are equal

Step.2.
Now begims the long, tedious process of the Joint Method analysis,

Work out the geometry first. You'll need it for the components. See next sheet.



4m 4 m 4m

---------------------------------------------

B e el il

.894 BD
A47 BD

a=tan”|2 | =26.56° therefore, BD, = BD cos 26.56°
4 and BD, = B sin 26.56°

B=tan| 2| =45" therefore, BCy=BC cos 45° = .707 BC
2 and BC,=BCsin45® = 707 BC
@=tan'|4 | =63.43° therefore, CD,=BC cos 63.43° = 447 CD
2 and CD,=CD sin 63.43° = 894 CD
It A
. SFy = 0 = - 1 +4.5— AB sin 22.56°
i ARy AB AB = 3.5/5in26.56° = 7.83 kN (C)
,i, apx  ZFx = 0 - ABcos 26.56° + AC
. x AC = (7.83) c0s 26.56° = 7.00 kN (T)
AC
F.ﬁ KN
Carry this over to JL. B
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Ji. B
zmu BD assumed Comp. AB components are sin and cos «

BC components are sin and cos
’ _+' BD components are sin and cos o
el T l Don't forget the applied load.
A BC assumed Tension And }:uu'll ]‘:'leed to solve the two
known equations simultaneously.

ZFx = 0 = AB c0526.56° + BC cos 45° - BD cos 26.56°
7.00 = -.707 BC + 894 BD

TFy = 0 = ABsin26.56° - 2kN - BC sin45° - BD sin 26.56°
(7.83) sin 26.56° -2 = 707 BC + 447 BD
1.50 707 BC + .447BD

Add these two equations and you eliminate BC as one unknown:
856 = 1.341 BD

Therefore, BD = 6.34 kN (C)

Back substitute into the first equation to find BC,
7.00 = -.707 BC + .394 (6.34 kN)
Therefore, BC = - 1.89 = 1.89kN (C)

Carry this overto Jt. C
TFy = 0 = -1.89 sin45° - DCy

BC=189C DC assurmed DC = {1.89)(.707) / (894) =-1.5
; Compression Therefore, DC = 1.5 kN (T)
‘i’ 2Fx = 0 = -7 +1.89 cos 45° + CE-DCx
8 CE = 7 — (1.89)(.707) + (447)X-1.5)
< b I3 Therefore, CE = 5.00 kN (T)
AC=700T CE assuwmed Tension

Continte and carry this over to Jt. D



TFx = 0= 6.34 cos 26.56° - 1.5 cos 63.43°

. - DF cos 26.56° + DE cos 45
Compression 5.00 = .894DF - 707 DE
26.563

2 kN

B T—

-------- 2Fy = 0 = -2 +6.34 sin 26.56° - 1.5 sin 63.43°
BD =6, - DF sin 26.56° - DE sin 45°
-507 = 447DF + .707 DE

Add these two equations to elimnate DE

Therefore, 4.493 = 1.341 DF
= DE assume
=13 Teosion Therefore, DF = 3.35 kN (C)

Back substitute in the first or second equation, 5.00 - .894(3.35) = - 707 DE
Therefore, DE = - 2.83 opp.dir.
Therefore, DE = 2.83 kN ()

Move upto Jt. F
TFx = 0 = 3.35 cos 26.56° - GF cos 45°
1,75 &N 3.00 = 707 GF
Therefore, GF = 4.24 kKN (C)

2555 SFy = 0= -175 + 33550 26.56° +
A EF + GF sm 45°
] EF = 1.75 - 1497 - (4.24X.707)
i Therefore, EF = -2.745 opp. dir.
DF=335C | Therefore, EF = 2.75 (T)

Only 2 more joims to solve, then do a check for equilibrium at the tast Jt, B,



