457201 Mz9s &1 Ao
Mechanics of Materials and Lab.

SI EDITION

Professor
Juhyuk Moon PhD
Juhyukmoon@snu.ac.kr

EIGHTH EDITION

TT 10:00-12:00
Lecture & Lab

MECHANICS OF
Teaching Assistant MATERIALS

Nankyoung Lee

JAMES M. GERE
nankyoung@snu.ac.kr BARRY J. GOODNO

@Copyright Prof. Juhyuk Moon (234), CEE, SNU


mailto:juhyukmoon@snu.ac.kr
mailto:nankyoung@snu.ac.kr

Berkeley

Civil & Environmental Engineering

Architectural Engineering Material Science Engineering

Structural Engineering

‘\\\w Stony Brook

University
BRO PAEN

NATIO L LABORATORY

Mechanical Engineering
Civil Engineering

NUS

Mational University
of Singapore

Civil & Environmental Engineering Civil & Environmental Engineering
@Copyright Prof. Juhyuk Moon (23F4), CEE, SNU




457201 Mz9s &1 Ao
Mechanics of Materials and Lab.

« Course objective:

« Equips students with fundamental knowledge in structural mechanics & structural
materials for engineering.

 Pre-requisite to structural analysis/design modules essential for professional
engineering practice.
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Fig. 6: A curved track section
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Role of Structural Mechanics

Engineering Statics  pF~_

Structural Mechanics
(Mechanics of Materials) \

k4

Structural Analysis: \

iIndeterminate structures

Structural design modules
(RC, PC, Steel)

k J

Elective modules e.q.
Finite Element Analysis
Struct. Stability & Dynamics

Flates & Shells E>

Flastic Analysis...

Analysis of v

- Free body diagram

Forces and moments (couples)
Equilibrium

Analysis of determinate structures

— axial force, torque, bending
moment, shear force

— B N R R B N NN R E B E B E B B E B N N B

Stress and strain; constitutive law |
Axial force & torsion :
Beam elastic curve / deflection |
________ C n_n;t:ﬁﬁéd_lnading
Stress & strain transformation
Column stability
Material failure model
Structural design philosophy

4

Analysis & design of structures
buildings, bridges, flyovers, stadiums,
towers, rails, tunnels, dams, oil rigs, etc
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Syllabus change

 Evaluation
« Attendance: 10%
« HW: 30%
 Lab report (1~3) — n.d.
* Problem solving (5-10 questions in each chapter)
« Midterm: 20% (10t May)
 Final: 40% (14t June)
« Kahoot extra point??



Syllabus change

 F grade

No show in Exams

More than 25% absence

No submission of more than 20% of homework
No submission of lab reports

« Lab #1 — Tension test (confirmed but when?)



Kahoot.it — Paper folding result

Paper folding

Final Scores

Rank Players Total Score (points) Correct Answers Incorrect Answers
1|Silber 3786 4 1
2 v EE My 3722 4 1
3 Yujin 3709 4 1
4177 3648 4 1
5 kdh 3620 4 1
6| 0f| 0| CH7F=0f 3415 4 1
7 |Die Kavallerie 3012 3 2
8 yop 2986 3 2
9|/masheesuh 2963 3 1
10 0P 7 Lt 2947 3 1
"S5 2922 3 2
12 BHE A5t 2897 3 2
13 dul 2894 3 2
14 Jeon 2870 3 2
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So how can we “quantify” flexibility?
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Chapter 1. Tension, Compression, and
Shear

« Materials
« Concrete, Steel, Polymer etc.

e Stress-strain
« Hooke's law

e Poisson'’s ratio
e Shear
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Materials

 Steel
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FG. 1-11 Necking of a mild-steel bar in
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Steel

Stress-Strain Diagram
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St Plastic slope =Young’s (elastic) modulus
a Region yield strength o
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b ultimate tensile strength ‘;" Perfect Strain Necking
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Steel

* In Compression?
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Atomic percent carbon
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Concrete

e Stress-strain diagram



Concrete
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C-8-H nano-particle Molecular model of C-S-H Refined C-S-H by PDF
(Image from Allen &t al. Nature Material, 2008) (Image from Pellenq et al. PNAS, 2009)  (Image from Skinner et al., PRL, 2010)

Northwestern MIT UC Berkeley

@Copyright Prof. Juhyuk Moon (234), CEE, SNU



Ultra-High Performance Concrete
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Determine the direction of support
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Determine the direction of column

section
Case A

[

Case B -~

L]
rd_--r
I [l_ J ] ':_._I_ 1 —|— i ]
"—n.l
2 —
TABLE E-3(a) PROPERTIES OF CHANNEL SECTIONS (C SHAPES) - USCS UNITS
(ABRIDGED LIST)
Flange Axis 1-1 Axis 2-2
Welght
per Web Average
Desipnation foot Area | Depth | thickness | Width | thickness I 5 r I 5 r c
Ity in.* in. in. in. in. in? in.* in. int in? in. in.
C 15 = 30 30,0 14.7 15.0 0716 372 (.650 404 538 524 | 110 3.77 0865 | 0.799
C 15 = 40 40,0 11.8 15.0 0.520 352 0.650 348 46.5 545 09.17 334 0LE83 | 0,778
C 15 = 339 339 100 5.0 0,400 340 (0.650 ils 420 5.62 B.0O7 300 0901 | 0788
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What is the difference?
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