TLK/LLL/JRM CVEN 345 _ April 18, 2005
EXAM 2

NAME: Student I.D.

CLOSED BOOK AND NOTES. Your work should be legible, neat and presented in a logical,
stepwise manner. You need only to present your solution (i.e. — Given, Required, not
necessary). However, YOU MUST SHOW ALL YOUR WORK TO RECEIVE FULL CREDIT

FOR A PROBLEM.

Problem: 1 (20 pts)

Draw the complete shear and bending moment diagrams for the frame shown below. The
diagrams should be drawn on axes that have the same shape as the frame. You may
“explode” the structure for your diagrams to avoid overlap at the corners. Be sure to include
numerical values for all maxima, minima values and appropriate slopes.
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Problem: 2 (20 pts)

A bridge is composed of two parallel trusses in the configuration shown below. Draw the
influence line for: a) the vertical reaction at E, b) member CF. You may assume that a
deck/stringer/floor beam system exists so that the load is smoothly transmitted from one
panel point to the next along the top chord AD. c) Compute the maximum tension force for
member CF for a uniformly distributed live load of 0.64 nd the wheel loads shown. The
distributed load can act anywhere at any length with thgﬁ@h&w the truck can move
in either direction. You may neglect the affects of the dead load. KN /n,\ :
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Problem: 3 (20 pts)
Draw the influence lines for the: a) reaction at B, b) reaction at F, c) moment at E, d) shear

at E, e) shear at a section just to the left of support D.
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Problem: 4 (20 pts)
Compute the horizontal deflection (in mches) at C using the coordinate systems shown

for each span if you use the integral method. You must use virtual work for your solution.
Assume E = 29,000 kips/in® for all members. The moment of inertia for all members is 600 in*.
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Problem: 5 (20 pts)
Compute the reactions in the frame shown below using the method of consistent
displacements and virtual work. You must use the coordinate system provided for

each span if you use the integral method. Note, El = constant for all members.
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VOLUME INTEGRALS

c Lc{a+b)
2
: Le2a+b) (L+Lgoc
6 6
lac lac Lac Le(a+2b) (L+Ly)ac
2 6 3 6 6
Lg(c+d) la(2c+d) | Lalc+2d) |La(2c+d)+Llb(c+2d)| ac(l+Loj+ad(L+L,)
2 6 6 6 6
For Ls<=L1 ONLY:
Lac L+lac | (Llgac |acllrla+bel+ly lacl2- (L~ La)7LL,)
2 6 6 6 6
Lac Lac Lac Lc(a+3b) Worthless
3 12 4 12
2Lad Lad Lad Ld{a+b) ad(L+(Lik2)/L)
3 3 3 3 3

lo(c+4d+e) | Lalc+2d) | La(2d+e}  |Lofc+2d)+Lb(2d+€)
6 5 6 5 ~ Unknown

| uv2 | y2 |

L is the total length of the member.

d is the central ordinate of the parabola.

The parabola values ¢, d, e, can be positive or negative.

The trapezoid a/c value can be greater of smaller than its b/d value.,
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