FUNDAMENTALS OF STRUCTURAL ANALYSIS

3" Edition

Kenneth M. Leet, Chia-Ming Uang, and Anne M. Gilbert

SOLUTIONS MANUAL

CHAPTER 3: STATICS OF STRUCTURES-
REACTIONS




P3.1 Determine the reactions for the structure.

10 kips

¢ ZMy=ei K =
8 (4')% 20 (W)By =0
By= 19.38 kiga® “

Page 3%-1




P3.2 Determine the reactions for the structure.
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P3.3 Determine the reactions for the structure.
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P3.4 Determine the reactions for the structure.
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P3.5 Determine the reactions for the structure.
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P3.6 Determine the reactions for the structure.
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P3.7. The support at A prevents rotation and horizontal
displacement, but permits vertical displacement. The
shear plate at B is assumed to act as a hinge. Determine
the moment at A and the reactions at C and D.
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P3.8 Determine the reactions for the structure.
All dimensions are measured from the centerlines
of members.
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P3.9 Determine the reactions for the structure.
All dimensions are measured from the centerlines
of members.
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P3.10 Determine the reactions for the structure.
All dimensions are measured from the centerlines

of members.
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P3.11. Determine all reactions. The pin joint at C can
be treated as a hinge.
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P3.12. Determine all reactions. The pin joint at D acts
as a hinge.
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P3.13. Determine the reactions at all supports and the
force transmitted through the hinge at C.
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P3.14. Determine the reactions at supports A, C, and E.

8 kN/m

= D E
ks @ o 6m—— e dm —e— 4 m —

P3.14

A
Freepory DUdARAN Mee &8 S p;

T‘hﬂ S 120 (2m) + A (6m) =0
Ay= 4knt

A
ZMD’;O;
Agk¥(Bm) + 4ky (1Gm)+ Ly (4n) =0

Cx:z 80 kN ¢

B ¢ 4

ENT IRE STRULTVRE

'qu‘{=0/
4V L N+ By - 48k -40KN =0

> Ey= 4KV
Dﬁ“‘”—“t

ZME =0
4“‘”(20:»\)+90m(8n)-45w02m)
—MI&N(A{-M) +Mg =0

Mg = Lo ki-m )

Page 3-|4




P3.15. Determine all reactions. Joint C can be assumed

to act as a hinge. k k k k

6 kips 6 kips 6 kips 6 kips

(Rm Rav )
P3.15 — 4 8'= 32 Rey
ENTIRE STRUTVRE, COMPITE Rax:
— i 2 S
ZE=0; Ry= %0 Rox= 4 ks
—'-_‘———"—.———
FREE BoVY PAARAM LEFT OF'C ™.
(A3 (A
] 8B JT,__CX: %g
= A c 1
B 4 “7 }e
T
4'5‘1‘IRAY | g ngY
q_‘. o 1 1 ﬁ_’- o
ZMo =07 Ry el = Ray( )= ¢ (B0 Ray = 4-_,%1(_:&;{
b ' T ek o
ZW=o; 4-Cy=o ey = 4kips o—
FREEBODY PUARAM RIAHT OF 2V
G A4 ¥
C ‘ J; &MQ,K
e
EMo=0; (M &+ ()16 ~Reyl O Rey = Okips 4

. CaFvoTE Ry USING EDTIRE TRUS
IR0 -C(4)+ 4.5 Ry + =0 - Ruy=10.5 kips }
4 T SRR Rl A T

—————— ]

Page 3-15




P3.16. Determine all reactions. The uniform load on all
girders extends to the centerlines of the columns.
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P3.17 Determine all reactions.
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P3.18 Determine all reactions.
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P3.19 Determine all reactions.
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P3.20 Determine all reactions.
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P3.21. The roof truss is bolted to a reinforced masonry
pier at A and connected to an elastomeric pad at C. The
pad, which can apply vertical restraint in either direction
but no horizontal restraint, can be treated as a roller. The
support at A can be treated as a pin. Compute the reac-
tions at supports A and C produced by the wind load.
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P3.22. The clip angle connecting the beam’s web at A
to the column may be assumed equivalent to a pin sup-
port. Assume member BD acts as an axially loaded pin-
end compression strut. Compute the reactions at points
Aand D.
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P3.23. Compute the reactions at supports A and G, and
the force applied by the hinge to member AD.
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P3.24. Compute all reactions. 14“’ k
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P3.25. The baseplates at the bottoms of the columns
are connected to the foundations at points A and D by
bolts and may be assumed to act as pin supports. Joint
B is rigid. At C where the bottom flange of the girder is
bolted to a cap plate welded to the end of the column,
the joint can be assumed to act as a hinge (it has no
significant capacity to transmit moment). Compute the
reactions at A and D.
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P3.27. The frame is composed of members connected
by frictionless pins. Draw free-body diagrams of each
member and determine the forces applied by the pins to
the members.
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P3.28. The truss in Figure P3.28 is composed of pin-
jointed members that carry only axial load. Determine
the forces in members, a, b, and ¢ by passing vertical
section 1.1 through the center of the truss.
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P3.29. (a) in Figure P3.29 trusses 1 and 2 are stable
elements that can be treated as rigid bodies. Compute all
reactions. (b) Draw free-body diagrams of each truss

and evaluate the forces applied to the trusses at joints C,
B, and D.
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P3.30 Classify the structures in Figure P3.30.
Indicate if stable or unstable. If unstable, indicate
the reason. If the structure is stable, indicate if
determinate or indeterminate. If indeterminate,
specify the degree.

(@) indet 3°

(b)_determnale

(cdndet. 22

(d) indet. 22

(2) Unstahle (R<3tC)
: nate
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P3.31 Classify the structures in Figure P3.31
Indicate if stable or unstable. If unstable, indicate
the reason. If the structure is stable, indicate if
determinate or indeterminate. If indeterminate,
specify the degree.

hinge

(@) (&)

@) Indet 1°
(b) _.indet 3°
(€. unstable (R< 3+¢)

(d)__indet 2°.
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hinge hinge
4
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P3.32. Practical application: A one-lane bridge con-
sists of a 10-in-thick, 16-ft-wide reinforced concrete slab
supported on two stee] girders spaced 10 ft apart. The
girders are 62 ft long and weigh 400 Ib/ft. The bridge is
1o be designed for a uniform live load of 700 Ib/ft acting
over the entire length of the bridge. Determine the max-
imum reaction applied to an end support due to dead,
live, and impact loads. The live load may be assumed to
act along the centerline of the deck slab and divide
equally between the two girders. Each concrete curb
weighs 240 1b/ft and each rail 120 1b/ft. Stone concrete
has a unit weight of 150 1b/ft’. Assume an impact factor
of 0.29.

ity
W of2 cores m4oxa = 4%olb
_whof 2 RAILS 120x2 = 240 Ib

43.5121(.;55
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P3.33. A timber member supported by three steel links

lo a concrete frame has to carry the loads shown in 2 OMAVTE REALTION
Figure P3.33. (@) Calculate the reactions at support A. U'Tl_ E~ STRYCTURE 1l

(b) Determine the axial forces in all links. Indicate if
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