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P16.1 The structure in Figure P16.1 is composed of

three pin-connected bars. The bar areas are shown in the
figure. Given: £ = 30,000 kips/inz.

(a) Compute the stiffness coefficient X associated

with a 1-in vertical displacement of joint 4. (#) Determine
the vertical displacement at 4 produced by a vertical

load of 24 kips directed downward. (¢) Determine

the axial forces in all bars.
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P16.2 The cantilever beam in Figure P16.2 is supported
on a spring at joint B. The spring stiffness is 10 kips/in.
(a) Compute the stiffness coefficient associated with

a l-in vertical displacement at joint B. (b) Compute the
vertical deflection of the spring produced by a vertical
load of 15 kips acting downward at B. (¢) Determine all
support reactions produced by the 15-kip load.
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P16.3 The structural system in Figure P16.3 1s composed
of steel members—two cantilever beams and a
column—connected through a pin joint at B. Given: E =
29,000 kips/in®, Ias= Isc= 600 m", and Asp = 3.6 in’

{a) Compute the stiffness coefficient K associated

with a 1-in vertical displacement at joint B. (b) Determine
the magnitude of the force P if it produces a vertical
deflection of 1/8 in at joint B
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P16.4 Analyze the beam in Figure P16.4 by the stiffness

method described in Section 16.3. After member w= 12 kN/m -
end moments are determined, compute all reactions and l l 1 l 17 )
draw the moment diagrams. EI is constant.
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P16.5 Analyze the steel rigid frame in Figure P16.5 by 18 Kip~ §8 kips
the stiffness method of Section 16.3. After member end — T
moments are evaluated, compute all reactions and the A cl
moment diagram for beam BC. Supports at 4 and C are 78
detailed to produce fixed ends. M
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P16.6 Analyze the beam in Figure P16.6 by the general 30 Kps
stiffness method. Compute all reactions and draw W= 6 kips/it
the shear and moment diagrams. Given: E7 1s constant
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P16.7 Analyze the reinforced concrete frame in Figure
P16.7 by the general stiffness method. Determine all
reactions, £ 1s constant.
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P16 8 The pin-connected bar system in Figure P16.8
is streiched 1 in horizontally and connected to the pin
support 4. Determine the horizontal and vertical
components of force that the support must apply to the
bars. Area ofbar | = 2 in’, area of bar 2 = 3 in%, and E
= 30,000 kips/in2 Ky and sz are stiffness coefficients.
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P16.9 The cantilever beam in Figure P16.9 is connected
to a bar at joint 2 by a pin. Compute ail reactions.

Given: £ = 30,000 kips/in® Assume only vertical
deflection at joint 2 is sigmficant.
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w = 30 kN

P16.10 Analyze the rigid frames in Figures P16.10 by the
general stiffness method, using symmetry to simplify the

analysis. Compute all reactions and draw the moment

diagrams for all members. Also E is constant.
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P16.11 Analyze the rigid frames in Figures P16.11 by

5 Kips . B kips
the general stiffness method, using symmetry to v = 2 kipsilt
simplify the analysis. Compute all reactions and draw l l l l l 1 l l l A
the moment diagrams for all members. Also E is =
constant. b . ‘ [
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