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Introduction

International System of Units

TABLE 1-3 Prefixes

Exponential Form Prefix SI Symbol

Multiple

1 000 000 000 10° giga G

1 000 000 107 mega M

1 000 108 kilo k

Submuluple

0.001 104 milli m

0.000 001 10 micro m

0,000 000 001 10 nano n
Example:

(50 kN)(60 nm) = [50(10%) N][60(107%) m]
= 300010 N-m = 3(10 ) N-m = 3mN+m

Dimensional Homogeneity
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Chapter One

Equilibrium

Support Reactions

TABLE 1-1
Type of connection Reaction Type of connection Reaction
0 V{;L = AE
F "
- i — i
Al - 0000
Cable One unknown: F External pin Two unknowns: F,, F,
FJ‘
[ o F, [
I —
F
Roller One unknown: F Internal pin Two unknowns: F,, F,
M F
(6 —_—— Fx l—
0 /ZJ —
E/g
Smooth support One unknown: Fixed support Three unknowns: F,, F,. M
Examples

Determine the reactions of the simply supported beam.
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Solution 5 KN/m
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X, =0 ->N=0
XMp, =0 > Ry 4 —-5%x4%4/2=0->R; =10kN
XF, =0 >R +R;,—5%4=0 >R, =10kN

Determine the resultant internal loadings acting on the cross section
at C of the cantilevered beam shown in Fig. 1-4a.
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Fig. 1-4

Solution

Free-body diagram. From table 1-4, fixed support has three reactions



SYF, = 0; —Na =0
Ny=0
+12F, = Va —1215N =0
Va =1215N
(+SM, = 0; ~M, —1215N(3m) = 0
M, = —3645 N-m
SMON
180 N/m
M :HH“}‘HHLHH
oL —
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(b)
SIF, =0; ~N¢c =0
Ne =0
+13F, = 0; Ve — 540N =0
Ve = 540N
(+3SMg = 0; ~M¢ — 540N(2m) = 0

Mc = —1080N+m



Determine the horizontal and vertical components of reaction on the
beam caused by the pin at B and the rocker at A as shown in Fig. 5-12a.
Neglect the weight of the beam.
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Fig. 5-12

Free-Body Diagram. The supports are removed, and the free-body
4\ diagram of the beam is shown in Fig. 5-12b. (See Example 5.1.) For
T < simplicity, the 600-N force is represented by its x and y components as
319N shown in Fig. 5-12b.
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© Equations of Equilibrium. Summing forces in the x direction yields
L 3F, =0 600 cos 45°N — B, =0
B, = 424 N Ans.

A direct solution for A, can be obtained by applying the moment
equation My = 0 about point B.
C+EIMp =0, 100 N(2 m) + (600 sin 457 N)(5 m)

— (600 cos 45°N)(0.2m) — Ay(7Tm) = 0

A, = 319N Ans.

Summing forces in the y direction, using this result, gives

+13F, =0; 319N — 600sin45°N — 100N — 200N + B, =0
B, = 405N Ans



