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King Fahd University of Petroleum & Minerals
CIVIL ENGINEERING DEPARTMENT

- STRUCTURAL MEcCHANICS I: CE 203
Second Semester 2004-2005 (Term 042)

Text: Mechanics of Materials (6™ ed.) by R.C. Hibbeler (2004)

Instructor: Dr. Radwan Al-Juruf

Office: 16-136 Tel: 2559

COURSE OUTLINE & SCHEDULE

Lect. | Date Subject Section
1 | February 12 | Mechanics & Definitions of Stress in Deformable Bodies | 1.1, 1.2
2 14 | Normal Stress 1.3 (partial)
3 - ¥ | Average Normal Stress 1.4
4 19 | Shear Stress 113
5 21 | Factor of Safety; Bearing Stress; Structural Design 1.6, 1.7; handouts'
_ 6 23 | Definition of Strain, Stress-Strain Diagrams 2.1,22,3.1,3.2
7 26 | Hooke's Law; Material Behavior; Poisson’s Ratio 3.3,3.4,3.6
8 . 28 | Deformation of Axially Loaded Members 42,43
9 | March 02 | Statically Indeterminate Problems; Design Applications | 4.4, 4.5
10 05 | Thermal Stresses and Thermal Strain 46
11 07 | Thermal Stress (continued) 4.6
12 09 | Stress Concentrations 4.7; Handouts
13 12 | Stress Components Under General Loading 1.3 (partial)
14 14 | Generalized Hooke’s Law 10.6
- March 15 First Major Examination [Tuesday Evening]. 1.2-4.6
15— 16 ) Wednesday class isexsused o
16 1% | Torsion of Circular Shafts 5.1,5.2
17 21 | Transmission Shafls and Gears 5.3
18 23 | Transmission Shafts and Gears (Conhnuad) 53,54
19 - 26 | Angle of Twist 5.4
20 28 | Statically Indeterminate Shafis 55 )
21 30 | Torsion of Solid Non-Circular Sections 5.6 -
22 | April D2 | Twisting of Thin-Walled Closed Sections 57 .
23 04 | wrmemmosmamn e (continned); Design Applications 57,114
24 06 | Shear & Bending Moment Diagrams-Method of Summations | 6:1, 6.2
- | April 9-15, 2005 | Mid-term Break -
25 16 | Shear & Bending Moment Diagrams—Method of Summations | 6.2
26 18 | Shear & Bending Moment Diagrams-Method ;::f Summations = | 6.2
27 20 | Bending Stresses in Straight Beams 6.3
28 23 | The Flexure Formula 6.4
29 25 | " (continued) 6.4
30 27 7.1,7.2

Shear in Straight Beams, Shear Formula




Lect.. | Date Sﬁhjl:ct Section
31 | April 30 | Shear Stress in Beams 7.3 |
32 | May 02 | Shear Flow in Beams; Design of Beams & Applications | 7.4; 11.1; 11.2
- May 03 Second Majur'E::am fTuesda:,r fvening]. 4.7; 10,6 & 5.1-6.4
33 G4 Wednesday class is excused -
34 07 |} Thin-Walled Pressure Vessels & Compound Stresses 8.1; 8.2
35 09 | Compound Normal Stress 8.2
36 11 1 Compound Shear Stress 8.2
37 _ 14 | Compound Normal/Shear Stress 8.2
38 16 | Transformation of Plane Siress 9.1,9.2
39 Rt Principal Normal Stresses & Maximum Shear Stresses 9.3
40 21 | Mohr’s Circle 9.4
a 23 | Mohr’s Circle (continued); Design Applications 94, 9.5-9.7
42 2> | Beam Deflection; Moment — Curvature Equation 12.1,12.2 .
43 2§ | Beam Deflections by Singulanty Functions 12.3;12.6
44 3¢ | Singularity Functions Method (cont'd) 12.6 (cont'd)
45 | June 01 | Analysis of Statically Indeterminate Beams 12.6 (cont'd)
Grade Distribution: o
Attendance = 4%
Quizzes = 6%
Homework 3 | = 10%
First Exam  [Tuesday, March 15, 2003; Time: 7:00 p.m.] = 20%
Second Bxam [Tuesday, May 03, 2005; Time: 7:00 p.m.] = 25%
Final Exam [Material coverage & schedule are yet to be detemuned] = 35%

 Remarks:

" 1. Homework assignments/solutions are dstributed—and collected every Monday. It is
expected that each student will exert enough effort to prepare his assignments and.
submit the solutions with a cover-page (provided by the instructor). Ruled papers must

be used.

2. Applications from Chapter 11 (Des:lgn Concepts and Applications to Beams and Shafis) are

inserted at appropriate times/topics through home-works, tests, and examinations.

Additional handouts are provided during the course.
3. The University regulations regarding excessive absences wﬂl be strlcﬂy adhered to I

this course. 9 unexcused absences — DN grade 1 n the Course.
4. No late homework will be accepted.
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1--34, The cinder block has the dimensions shown. If the
materiai fails when the average normal stress reaches 120 psi.
deterrune the largest centrally applied vertical load P it can
support.

Probs, 1-34/1-35
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1-38. The 50-1b lamp is supperted by two stesl rods
connected by a ring at 4. Defermine the angle of orientation
¢ of AC such that the average normai stress in rod AC is
twice the average normal stress in rod AB. What 15 the
magaitude of this stress in each rod? The diameter of each
vod s given in the figure. h

Probs, 1-36/1-37/1-33
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1-42. The supporting Wwheel on a scaffold 1s held in place
on the leg using a 4-mm-diameter pin as shown. If the wheel
is subjected to a normal force of 3 kN, determine the average
shear stress developed in the pin. Neglecr [richon
between the inner scaftold publer leg and the tube used on
the whicel.

Proh. 142
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1-45. The pins on the frame at D and £ each have a
diameter of 0.25 in. If these pins are subjected to double
S0 .Quiﬁ - shear. determine the average shear stress in each pin.

1-46. Solve Prob. 1-45 assuming that pins D and £ are
subjected to single shear.
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Pw @ Lg H #@ {‘ igfb:) - 1-53. The plastic block is subjected t0 an axial compressive

. Pai——— force of 600 N. Assuming that the caps at the top and boltom
e distribute the load umiformlvy throughout the block,
determine the average normal and average shear stress
_ _ acting along section a—w.~
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-6L ThL bars -::nf the TrUss each h&ve a Cross-sectional area i
of 1.25 in. I the maximum average normal stress in any bar
15 ot to exceed 20 ksi, determine the MAXIOm, mah,mtude

F of the loads that can be appiied to the truss.
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Probhs. 1-60/1-61
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“1.65. Rods AB and BC have diameters of 25 mm and 18 =
mm, respectively. If a load of 6 kIV is applied to the ring at - “
B. determinc the average normal stress in each rod if

g = o0°.

1-69. Rods AB and BC each have a diameter of 4 mm. If
5 Joad of 6 kN is applied to the ning at B, determine the
smallest angle # of rod BC so that the average normal Stress

in each rod is equivalent.

b c | -
Jr ﬁLI‘J.

B =b0"

,_F\ﬁ__@ - % }{zg p ‘g\ﬁﬂ'ﬂ
— G40 FFH W m* :
?
“ Aepcs .E_ v 13%
=~ 2CH L Frem T | o . H
Il ‘PI% - 4 A Prohs. ].."{:.IHI;‘-.;I.—.{‘JI.';. -

AT Z O - Sop -
Nege >0 &'~ 64;‘10,@.«.::“—‘3’5% -0

=) L S0 GL - Xho— o
N Cmge,%s |46 - FhgT -

=y g = L ane S 146
_ cup v @ |
S STang+ Ak 2, [res®
gao0.9vy  FSTAE
= 3%?:“-94? Corahios® = S =19

oy _gglu‘nri{ﬂ ﬂ‘ad’;JEL U'-]'lcﬁgj'

D= M1

e pr——




—_her e L




HW A 3

E Solye the Lo ’!MLLmj_:F_{@JQ_[EJM

\m +he {j-fi)f,é .




HWw 24

_ | Sn\,\f_‘? “,'")/LE_ ?@Homzaﬁz jﬂ"@blﬁi“f~

LA I‘"L"/lf’ +ex T






