CE 461 — Structural Analysis NameﬁﬁA ROUNSZ. i R . Bim:oi‘n’—
Final Exam )

Thanks for all your hard work this semester, and best of luck in your future studies and
professional endeavors. It has been a pleasure having each of you in this course. If you would
like your final exam grade and your final course grade emailed to you, please indicate so here:
Y /N ‘

1. (3 pts.) Which method of indeterminate analysis that we covered in class would probably be
the most efficient choice (least computationally intensive) to determine support reactions for the
following frame? You only have a pencil, calculator, and paper as tools with which to solve the
problem. Your choices are: (1) Force Method, (2) Stiffness Method —Slope Deflection, and (3)
Stiffness Method — Moment Distribution. Support your answer. (You will not receive any
credit without sufficient reasoning.)
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2. (4 pts.) Please supply the effective lengths for each of the following columns.
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3. (3 pts.) You have been asked by your boss to design a column of prescribed length L. The
material and cross-section dimensions have been chosen for you by the architect. Your
preliminary design shows that a pin-pin column of that length, material, and cross-section will
buckle under the given loads. What can you do as the engineer-of-record to increase the capacity
of the column without changing the overall length, material, or cross-section dimensions? Please
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5. (3 pts.) What does a distribution factor in the moment distribution procedure physically

describe? ,
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use all the rows in the table to successfully complete this problem.

6. (8 pts.) Fill in the following moment distribution table given the following beam, distribution
factors, and fixed end moments. Carry out your precision to 0.10 ft-kip. You may not need to
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7. (4 pts.) For the beam in Problem 6, write the complete, numerical slope-deflection equation
for Mg if the support at B is subjected to a 4” upheaval due to soil swell.
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8. Given the following indeterminate frame,

(a) (22 pts.) Solve for the member end moments using either the slope-deflection method or
moment distribution method. Please begin the problem by stating which approach you have

chosen.

(b) (8 pts.)Draw the shear and moment diagrams for member AP Be sure to draw moment

positive on the compression-side of the member.
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9. (25 pts.) Solve for the deflection at point C in the following beam. You may choose from Gne

of the methods listed below.
a. Conjugate Beam Method
b. Castigliano’s Second Theorem (Method of Least Work)

. l)DDE:\_ ‘ 3aoh3_"'| E = conskant
% B c D = 30 & Ps
/ - ' 1 e 4
T :500(10") mm
[ B S —
1T T
(26NGLAN0'S SwonDd THEOREM e p(:0)
A Pl=o
. ook P20 <‘§‘“)m
A & | € 7 x <t
4 2o kN '
(v ZMus0: Yy + p(x) 360
AR e N0« -5e-#0)
oo i LS
2T T
B
é: \GD\"E P(:o‘)
w4
J 430
" 2m
G Moo Hix = () 4360 5 100 (x-2)
M) gy = = 230m- P - oo (x~3)
aH
SeahenT ORIGIN LUM\TS _Ii =,
) 5) C Om”5m -3cp-Px - X
BA C 3""-‘3"‘ —3619-?)(—IBD(K‘5‘> -X
L (e + £§ Cmrlamanyac] = momm b
Ac:- & o ‘x)(—%co) x 2 ), -x) —ID‘DX) -
De= 13050 = 0,332 m = 233 mm \\/ |
3o (sop)
CE 461- Final Exam | Page 6 of 10

CRB



Cop3UaATE BEAM M ETHOD

PSP -0 &>
HA O'Dk'b F-?‘ =
L \k Aq=too .
- 4. ) Fop kN -m ( -
e 2y QEMA-@:M;—!@LQ om) -3
* - MA - qGD “-‘9-2"
oo
A= oo
v Tl
M) Ced-m]
- 3 e
_qoo ./
M <)
-Bw/ ‘
K] &l withe (oPrstede T,
z1

LoAD T™HE (OSIUWGATE BeamM w] THE LOPSURATE BEan

rr——m

(onTugaTE RYXROS:

%1_3 +’T2rﬁ.,°- ~4%0 - :so)(b ) C»:u) sm)
Cy ME C‘&
03*: Zizclj_'D gy

DaMe-os 1Y - 1 (3 209+ %)
T (o)~ 3 (05 )

Mc‘ - |%050C

emm——

el



QonsuaaTs MoMEST, ME, = defleexmon 2k C.

u AKX . 1205° < 13092 '
L naip— ‘ - OIBQBW KN 5?5 » ]
el ( 3o D(sTDD mm b




10. (20 pts.) Draw the influence line for the force in member CF for the following determinate
truss. B
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