Sem. 131 Key Solution HW 1

1-1. Determine the resultant internal normal foree acting
on the cross section through point A in each column. In
(a), segment BC weighs 180 Ib/ft and segment CD weighs
250 Ib/ft. In (b), the column has a mass of 200 kg/m.

&

(@) +1 2F,=0 F-10-3-3-18-5=0
Fx = 138 kip AL,
(b) +1 ZF,=0; F,—45-45-58-6-6-8=0

Fq=349kN Ans,

*1-9. Determine the resultant internal loadings on the
cross section through point . Assume the reactions at
the supports A and B are vertical.

Referring to the FBD of the entire beam, Fig, a.

C+EIM, =0; B,(4) — 6(0.5) — %(,3)[3)(2_) =0 B, = 3.00kN

Referring to the FBD of this segment. Fig. b,

— IF, =10 Np=20 Ans.
1

5 R T .\_.F‘ =0 VI) - ?(]5)(15) +3.00=10 "D = —1.875kN Ans.

1
C +2Mp=0; 3.00(15) — = (L5)(15)(05) — Mp =0 Mp=39375kN-m

=394kN-m Ans.
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«1-29. The curved rod has a radius r and is fixed to the
wall at B. Determine the resultant internal loadings acting
on the cross section through A which is located at an angle #

from the horizontal.

Equations of Eguilibrinm: For point A

wt+EF, =0 Pcos@ — Ny =10

Ny=Pcost Ans.
A+EZF, = Vai— Psinf =10
Vy= Psin# Ans.
LHEM, = 0; My, — Plr(l —cos#)] =0
Ans.

M, = Pr(1 — cos 8)

A

Question F1-7:-

Solution:-
= ) ZFyZO,TAB=W}

For Beam:— Y My, =0,T;, = 2w;
For Rod AB: — a=§; 300(10%) =15 —w= % Ans.
For Rod CD: — a=§; 300(103)=i—:; —>w=2.25% Ans.
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1-35. The bars of the truss each have a cross-sectional area of 780 mm2. Determine
the average normal stress in each member due to loading P = 40 KN. State whether
the stress is tensile or compressive.

Solution:-

From the nodes A, E, and B;

Fea =67 KN, Fag =53.7 KN

Fge =30 KN ; Fgp =53.7KN
Fos=117.19 KN ; Fgc =147.7 KN

I:BA

The stress in any member = P/Area
opa=67*1073/780 =85.9 MPa T. Ans.

oae =53.7*1073/780 = 68.8 MPa C. Ans.
oge =30*1073/780 = 38.5 MPa T. Ans.

oep =53.7*1073/780 = 68.8 MPa C. Ans.
ogp=117.19*1073/780 = 150.2 MPa C. Ans.
ogc =147.7*1073/780 = 189.4 MPa T. Ans. 4

I:EA

I:EA FED

A 4

v 0.75P=30KN

Fea




