For the given construction determine:

1. The support reactions;

2. The internal forces in all elements.
The members 4B, BC, CD, BD and AD are trusses and points 4, B, C and D are joints.
F=20KN, L=1m.
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2. Determining of the support reactions
Y F.=0 = |C,=0];
Y F,=0 = B +C,-F=0.
2.M. =0 = B.08L-F28L=0
_ p -F28_50 B, =70 kN|
08 08 2

= CyzF—ByzZO—?O = Cy:—50kN




Before moving to the next step of the solution we must determine the angles «, £ and y
(shown on the figure below) which the members of the construction make between each other.
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Regarding aDAD' = m:tg(a) = tg(a)=0,89 = |a=416"|.
. , 1,6L 0
Regarding aABCB' = m:tg(ﬂ) = t1g(f)=2 = |p=634"|.
. , 1,6L 0
Regarding aBDB' — m=tg(7/) = 1g(y)=8 = |r=82,9"|.

3. Determining the internal forces

Joint 4

Y>F. =0 = F,+F,, =0;
> F, =0 = F, +F=0 = F,, =-F = F,, =-20kN.
Knowing Fp, we can find Fp:
F, _
FAD = # - FAD = i
sin(41,6°) 0,664
Knowing F4p we can find Fp,
F,. =F,.cos(a) = F,, =(-301).0,748 = F,, =-22,5kN
which value can be used for determination of Fp
F,=-F, = F,,=-(-22,5) = |F,;=22,5kN

F

ADy

=F,sin(a) = |F,, =-30,1kN]|.




Joint C Fpe '_K

DF, =0 = Fo+Fy,+C,=0;
Y F, =0 = F,,+C,=0 = F,,=-C, = F,, =-(-50) = F,, =50kN.
Knowing Fc, we can find Fpc:

. Fye,
FBC},:FBC.Sln(ﬂ) = FBC:ﬁ = FBC 0894 | :55,9 kN|
Knowing Fzc we can find Fpe
Fyo, = Fye.co08(f) = F,. =(559).0,448 = F,. =25KkN
which value can be used for determination of Fcp

Fop,=-F,..—-C. = F.,=-25-0 = |F., =-25KkN
Joint D
_ FBD
Fany| [
FAP ______ BDy E
?\TFADy _>:FBDx
Fupy Y Fep
D
DF=0 = Fy,+F,, —F,=0 = F, =F,, —F,=-225-(-25) = F,, =25kN;
YF =0 = F, + BDy—o = Fy,=-F,, = Fy=—(-20) = F, =20kN.
Knowing Fp, we can find Fip:
: Fyp,
FBDy = FBD.Sln(]/) = FBD :ﬁ = FBD 0 992 | = 20,2 kN|
CHECK
B\/f Joint B
Fap

- YF.=0 = Fy,—Fy, —Fy=0 = 25-2,5-225=0
FBDx FBCx
—~ = 25-25=0 =

\FBC S F =0 = F, +F,, —B,=0 = 20+50-70=0

F
e = 70-70=0 =




