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1. (20") Blank filling and choice problems [#RZ2fi% 2]

(1). (4" The stress-strain curve from a tension test is shown below. [ F B f7 kAR
LHRNINPIIVE T HEED
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Determine the following quantities: [ 5E F 41 4% & 1 ]

(a) Proportional limit [ ELBIARFR T ( ).

(b) Modulus of elasticity [#fitEiHE ] ( ).

(c) Ultimate strength L5 SEA%FR T ( )-

(d) The plastic strain at the stress level of 400 MPa [} 7400 MPaff) #1125 ]

( ).

(2). (2) If the joint is subjected to an axial force of P, determine the average shear stress
developed in each of the four bolts with diameter d [tk & & s i@ te 2k, 54
PR (ELAR ) T2 P3N 1 T ( ). Also, determine the average
bearing stress acting in between the plate and each bolt [ F{:iffi & AR 5 82 ke 2 a] i) F
BIgt 1T ( ).




(3). (2) Associate the beam below with ALL appropriate conditions necessary for solving
the beam deflection w(x). [AMFZEaIE PR, 1EH LK AP th 2k i 1 B iG]
ZAF] ( )

(a):w(x,=0)=0 (b):w(x,=L)=0 (c):w(x,=0)=0 (d)ZW(XQ:L/Z):O

0)=0 (f):w'(x,=L)=0 (g):w'(x,=0)=0 (h):w'(xZ:L/Z):O
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(4). (2") Determine the location of the maximum transverse shear stress for a rectangular
cross-section beam under transverse loading. [ZEHE 25 B OLR, S04 Bk
[0 b 85 RS DI g R AR AR AT Ak X( ). How much is the ratio
of this stress over the cross-sectional average? [ K25 #h U] N ) A% - V18 116
E2001 I )

(5). (2") Associate the two stress cubes with the appropriate Mohr’s circle shown below.

Cube 1 ( ); Cube 2 ( ). L RAIPIAS Gk
AN R 5L IR N T 5 ]

60 MPa
60 MPa 60 MPa
60 MPa 60 MPa
- 60 MPa o
60 MPa Cube 1 Cube 2
60 MPa 60 MPa
60 MPa 60 MPa
60 MPa
circle A circle B circle C circle D circle E circle F
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(6). (3') The state of stress at a point is shown on the element. Determine the principal
stresses and principal directions. Show directly the results on the original element. [ V%0

RN PRSI E P, RIS 1, AR R E R AR E R oR]

80 MPa

Y 50 MPa

60 MPa

(7). (3") Identify the members in the two-bar structures that you would check for buckling.
Structure 1( ); Structure 2( ); Structure 3( )Lk
IBHTE T A=A PTG A v ifs ST AR E M2 B AT ]
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(8). (2" For the linearly elastic beam subjected to the loads shown, identify the physical
interpretation of the following partial derivatives based on the second theorem of
Castigliano, with U denoting the elastic strain energy. [xf1 EIZR gk 32, Rk E
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2. (10") The tubular shaft (NOT thin-walled) is to have a cross section such that its inner
diameter and outer diameter are related by di = 0.8d,. Draw the shear and moment
diagrams. Determine these required dimensions if the allowable bending normal stress is
155 MPa. [ CUANE RO BT CIEEERE) NAMEARZ R 0.8, AELZEIK BT J) 1€ Fin
T, JfRM VR #E RN 72 155 MPa i, /TR A O R A ELAR ]

15 kN/m

60 kN - m
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3. (12") If the tubular shaft (NOT thin-walled) is subjected to a uniformly distributed
torque of m = 20 kN-m/m as shown, determine the maximum shear stress developed
in the shaft. The shaft is made from aluminum alloy and is fixed at A and C. [&nl& it
s AR CIERERED AB Bk 2880 20 KN-m/m (R34, A F1 C Wi
[, KAl A A2 R R DI ) ]

400 mm

80 mm |

60 mm~

Section a—a
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4. (15") Before the uniformly distributed load is applied on the beam, there is a small gap of
0.2 mm between the beam and the post at B. Determine the support reactions at A, B and
C. The post at B has diameter of 40 mm, and the moment of inertia of the beam is | =
875(10°) mm®. The post and the beam are made of material having a modulus of
elasticity E = 200 GPa. [ B/ SCRAEIIA A BN AT, EAH B 55— SZ#¥EZ
[A7AE 0.2 mm [FIRIBR, 2573k E AN 40 mm, FHPERN 875% 10° mm*, H
GRS BRI B R [R] 8 200 GPa, 1RASREEFE A, B Fll C &btz x 11

30 kN/m

bbb
]

AFs

t C
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5. (15") The resultant internal moment acting on the cross section of the aluminum strut has
a magnitude of M = 520 N-m and is directed as shown. Determine the maximum tensile
and compressive bending normal stress developed on the cross section and the equation
of the neutral axis. [ &L &n—4FF a0 LA 12554 M =520 N-m, 1EH 77 [
BT s SR AR P AR 52 1) B RS bR N g R N g, 4 AT v kA 7 7o ]

¥
, M = 520 N-m
, 20 mm 12 Q(
| A3
Z
C
— 420 mm — 420 mm
- A
—200 mm —+—200 mm »‘
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6. (14") Determine the maximum allowable intensity q of the distributed load that can be
applied to member BC without causing member AB to buckle. Assume that AB is made
of steel and is pinned at its ends for x-x axis buckling and fixed at its ends for y-y axis
buckling. Using a factor of safety with respect to buckling of 3. E = 200 GPa ando , =
360 MPa. [ifsRAE#3 EIR kb At AB AN AR R AS T SV (1) ds R I A far 28R B2 g
BLAB (ML E E = 200 GPa, LLBIHFR o , = 360 MPa, AB Piim MFEIBEL, BI7E
yz PIH P O x-x i) R ASIN A8ede,  7E xz ST (4 y-y Sl R g [ e 4%, R
Faz ez 40 3]

Yy VY \ 4 A 2 |  / \ 4 4 A 4  J
) (o
C ) B ||
1.5m |
0.5m
2m
30 mm
X
Lz()mm
". __/ .‘.
& ) —
30 mm .,

Page 8 of 9



7. (14" The wide-flange beam has a length of 2L, a depth of 2c, and a constant EI.
Determine the maximum bending normal stress developed in the beam if a weight W is
dropped from a height of h. LWz, HEYW A& h Bl R, i 2]
ZEA s, CANFEE MR Bl #RT SR 20, SR Z i 3T PR
(=N NANTIRD |
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