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6-4 Method of Sections

It is based on the principle that if the truss is in equilibrium then any segment of
the truss is also in equilibrium. We can take advantage of the three equilibrium
equations by selecting an entire section of the truss for the free body in equilibrium
under the action of a nonconcurrent system of forces. This method of sections has

the basic advantage that the force in almost any desired member may be found
directly from an analysis of a section which has cut that member. Thus, it is not
necessary to proceed with the calculation from joint to joint until the member in
question has been reached. In choosing a section of the truss, we note that, in
general, not more than three members whose forces are unknown should be cut,
since there are only three available independent equilibrium equations.

The method of sections will now be illustrated for the truss in Fig.(6-8-a). The

external reactions are first computed as with the
method of joints, by considering the truss as a
whole. Let us determine the force in the members
BE, for example. An imaginary section, indicated
by the dashed line, is passed through the truss,
cutting it into two parts, Fig.(6-8-b). This section
has cut three members whose forces are initially
unknown. In order for the portion of the truss on
each side of the section to remain in equilibrium,
it is necessary to apply to each cut member the
force which was exerted on it by the member cut
away. The left-hand section is in equilibrium
under the action of the applied load L, the end
reaction R;, and the three forces exerted on the cut
members by the right-hand section which has
been removed (i.e: EF, BF and BC). Now we can
solve for the unknown member forces by applying
three equilibrium equations:

3F, =0
3F, =0
SMy=0

la)
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Procedure for Analysis

The forces in the members of a truss may be determined by the
method of sections using the following procedure.

Free-Body Diagram.

e Make a decision on how to “cut” or section the truss through the
members where forces are to be determined.

e Before isolating the appropriate section, it may first be necessary
to determine the truss’s support reactions. If this is done then the
three equilibrium equations will be available to solve for member
forces at the section.

® Draw the free-body diagram of that segment of the sectioned
truss which has the least number of forces acting on it.

e Use one of the two methods described above for establishing the
sense of the unknown member forces.

Equations of Equilibrium.

e Moments should be summed about a point that lies at the
intersection of the lines of action of two unknown forces, so that
the third unknown force can be determined directly from the
moment equation.

e If two of the unknown forces are parallel, forces may be summed
perpendicular to the direction of these unknowns to determine
directly the third unknown force.
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EXAMPLE | 6.5 |

Determine the force in members GE, GC, and BC of the truss shown G
in Fig. 6-16a. Indicate whether the members are in tension or "7

compressmn
_LA;‘ _ 25 K \‘k
SOLUTION o - | 4m_.“,_4mj'

Section aa in Fig. 6-16a has been chosen since it cuts through the

three members whose forces are to be determined. In order to use the 120N
method of sections, however, it is first necessary to determine the (@)
external reactions at A or D. Why? A free-body diagram of the entire

truss is shown in Fig. 6-16b. Applying the equations of equilibrium,

we have

(\E 400 N

1 3F, = 0; 400N —A, =0 A, = 400N
C+IM,=0;  —1200N(8m) — 400 N(3 m) + D,(12m) = 0 — 400N

D, = 900N sm
+13F, = 0; A, — 1200N + 900N = 0 A = 300N = §D

¥

Free-Body Diagram. For the analysis the free-body diagram of the A 8:m Vi
left portion of the sectioned truss will be used, since it involves the least 1200 N
number of forces, Fig. 6-16c. (b)

Equations of Equilibrium. Summing moments about point G
eliminates F;; and F;- and yields a direct solution for F.

C+3Mg = 0; —300 N(4m) — 400 N3 m) + Fye3m) = 0
FBC — Sm N (T) Ans. G

In the same manner, by summing moments about point C we obtain | 4 ;&k
a direct solution for F. im | + &FGC

C+3ZM-=0; —300N@8m)+ FgGz(3m) =0 400N 4 ’ Fil
-—4m
FGE = Sm N (C) Ans.

Since Fpe and F; have no vertical components, summing forces in (c)
the y direction directly yields Fg(. i.e.,

+13F,=0; 300N —2F;c=0
Fge = 500N (T) Ans.

NOTE: Here it is possible to tell, by inspection, the proper direction
for each unknown member force. For example, XM, = 0 requires F
to be compressive because it must balance the moment of the 300-N
force about C.
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EXAMPLE | 6.6

Determine the force in member CF of the truss shown in Fig. 6-17a.
Indicate whether the member is in tension or compression. Assume
each member is pin connected.

/// A L /?'/ S
4{'\: fe o) farse] fe 4 o] \l’\:
A
Sm 4m 4m
Y \ AT
3.25kN S5kN 3kN 475 kN
(b)
Fig. 6-17

SOLUTION

Free-Body Diagram. Section aa in Fig. 6-17a will be used since
this section will “expose” the internal force in member CF as
“external” on the free-body diagram of either the right or left portion
of the truss. It is first necessary, however, to determine the support
reactions on either the left or right side. Verify the results shown on
the free-body diagram in Fig. 6-17b.

The free-body diagram of the right portion of the truss, which is the
easiest to analyze, is shown in Fig. 6-17c. There are three unknowns,
Frg, Fer, and Fep.

Equations of Equilibrium. We will apply the moment equation
about point O in order to eliminate the two unknowns Fp; and Fep,.

o The location of point O measured from E can be determined from
Fpcos 45°C! proportional triangles,i.e.,4/(4 + x) = 6/(8 + x), x = 4 m. Or, stated
45° in another manner, the slope of member GF has a drop of 2 m to a
Fpsin45° horizontal distance of 4 m. Since FD is 4 m, Fig. 6-17c, then from D to

IKN - 4T5kN O the distance must be 8§ m.

()
An easy way to determine the moment of F about point O is to use
the principle of transmissibility and slide F to point C, and then
resolve Fp into its two rectangular components. We have
—Fepsind5°(12m) + (3kN)(8 m) — (4.75kN)(4m) =0
Fep = 0389kKN (C) Ans.
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EXAMPLE | 6.7

Determine the force in member EB of the roof truss shown in
Fig. 6-18a. Indicate whether the member is in tension or compression.

SOLUTION

Free-Body Diagrams. By the method of sections, any imaginary
section that cuts through EB, Fig. 6-18a, will also have to cut through
three other members for which the forces are unknown. For example,
section aa cuts through ED, EB, FB, and AB.If a free-body diagram of
the left side of this section is considered, Fig. 6-18b, it is possible to
obtain Fy, by summing moments about B to eliminate the other three
unknowns; however. F; cannot be determined from the remaining two
equilibrium equations. One possible way of obtaining Fp; is first to
determine Fg;, from section aa, then use this result on section bb,
Fig. 6-18a, which is shown in Fig. 6-18c. Here the force system is
concurrent and our sectioned free-body diagram is the same as the
free-body diagram for the joint at E.

1000 N

3000 N
£
1000 N J /_/,;'_'Z I:SL“\"X 300
P

A T
e 'ﬁs Frp g F
= 30 i <0 cos 30°
A_ - ~ < ED

4000 N F, ED sin 30°
(b)
Fig. 6-18

Equations of Equilibrium. In order to determine the moment of
F;pabout point B, Fig. 6-18b, we will use the principle of transmissibility
and slide the force to point C and then resolve it into its rectangular
components as shown. Therefore,

CH+IMp = 0; 1000 N(4 m) + 3000 N(2 m) — 4000 N(4 m)
+ Fgpsin 30°(d m) = 0
Frp = 3000N (C)
Considering now the free-body diagram of section bb, Fig. 6-18c, we have
LK 3F, =0 Fppcos 30° — 3000 cos 30°N = 0
Frr =3000N (C)
+13F, = 0; 2(3000sin30°N) — 1000N — Fgz = 0
Frg = 2000N (T) Ans.

1000 N
3000 N 1000 N
b YEOb
1000 N L A
F B S
AY 3{]"\,' | C
A f B A
—2m i 2m 2m 2 m—
4000 N 2000 N

(a)
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. FUNDAMENTAL PROBLEMS

All problem solutions must include FBDs. F6-10. Determine the force in members EF, CF, and BC
of the truss. State if the members are in tension or
F6-7. Determine the force in members BC, CF, and FE. compression.

State if the members are in tension or compression.

3001b 300 1b
F6-10
F6-—7 F6-11. Determine the force in members GF, GD,and CD
of the truss. State if the members are in tension or

compression.
F6-8. Determine the force in members LK. KC, and CD

of the Pratt truss. State if the members are in tension or
compression.

Fo-11
F6-12. Determine the force in members DC, HI, and JI of

F6-8 the truss. State if the members are in tension or compression.
Suggestion: Use the sections shown.
F6-9. Determine the force in members KJ, KD, and CD Ikg ﬂal*ﬁ ﬂ4|,6 ﬂalkg ftal
of the Pratt truss. State if the members are in tension or Gl 1F |

compression.

20kN : el
30kN 40 kN |6 ft—|—6 ft—|

F6-9 F6-12

Prepared by: Ass. Prof. Dr. Ayad A. Sulaibi



UNIVERSITY OF ANBAR
COLLEGE OF ENGINEERING
DAM & WATER RESOURCES DEPT.

Lngineering Mechanics - STATIES

SUMMERY

Method of Sections

The method of sections states that if a
trussis in equilibrium, then each segment
of the truss is also in equilibrium. Pass a
section through the truss and the
member whose force is to be determined.
Then draw the free-body diagram of the
sectioned part having the least number
of forces on it.

Sectioned members subjected to pulling
are in tension, and those that are
subjected to pushing are in compression.

Three equations of equilibrium are
available to determine the unknowns.

If possible, sum forces in a direction that
is perpendicular to two of the three
unknown forces. This will yield a direct
solution for the third force.

Sum moments about the point where the
lines of action of two of the three
unknown forces intersect, so that the
third unknown force can be determined
directly.

ZF,=10

IF, =0

EM(j =0
+12F, =0

~1000N + Fgesin45° =0
Fge = 141 KN (T)

C+3M-=0
1000 N(4 m) — Fgr (2m) = 0
Fer = 2N (C)

Prepared by: Ass. Prof. Dr. Ayad A. Sulaibi






