Lecture 15

Wednesday, October 4, 2017 10:48

To do...

* Happy Mid-Autumn festival

* HW 11 ME dueThurs
e CATME mid-course survey due Fri

* HW 12 PL due Tues

Lectures Page 1



Page 2

Friday, September 30, 2016 09:47

Chapter o6: Structural Analysis

Main goals and learning objectives

® Determine the forces in members of a truss using the method
of joints

® Determine ZCI"O-fOI"CC members

® Determine the forces in members of a truss using the method
of sections
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Simple trusses

*

Trusses are commonly used to support
roofs.

A more challenging question is, that for
a given load, how can we design the
trusses’ geometry to minimize cost?

Lectures Page 3



Page 4

Wednesday, October 4, 2017 10:48

Scaffolding

[

An understanding of statics is

critical for predicting and
analyzing possible modes of
failure.

Buckling of slender members in
compression is always a
consideration in structural

analysis.
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Simple trusses

Truss:

Assumption of trusses

—3 Purlin
2\

Structure composed of slender
members joined together at end
points

Transmit loads to supports

Stringer

Loading applied at joints, with

negligible weight (If weight included,
vertical and spiit at joints)

Members joined by smooth pins

Floor beam

Result: all truss members are two-
force members, and therefore the
force acting at the end of each member
will be directed along the axis of the
member
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Load on roof transmitted to purlins, and from purlins to roof trusses at joints.

Bridge trusses
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Load on deck transmitted to stringers, and from stringers to floor beams, and from floor
beams to bridge trusses at joints.
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Truss joints %' \
*  Bolting or welding of the ends of the et 09 ;

Plate

-

members to a gusset plates or passing a

large bolt through each of the members

Properly aligned gusset plates C
equivalent to pins (i.e., no moments) AN
from coplanar, concurrent forces

Simple trusses built from triangular
members -
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Method of joints bSO et

® Trussis in equilibrium ONLY if ALL individual T 3{

pieces are in equilibrium o s

®  Truss members are two-force members: 'ﬁ’DD ﬂ,() MMQM r
é/

gquilibrium satisfied b}f t’:qual, opposite, collinear
forces |
tenson: f\owjl\*e [pull o pin
o puSh -t~ /
(ompre-00. P ' v L
®

Procedure for analysis: d e l :]\ - 3
!

N uQM’OU R N

L Pl b ec(wd Au\ﬂ opprste
D
Corce on A Mwbu .

pererine force

1 Deaw Fep L Hugs A Aok ‘)o:m

2. Stert w/ })C*H' Q/N fead 1 Known
P\i\(& -9 wnknaoon

2_ \ASG EO E i_ﬁ =0 ] Tt +r .
2 = 7\
Z—F\ =0

$N,=O |

bor of unbaens Yt CAN b solved for =M S

AUM N uw,oe(g
M3 = Q j J- et

d sucture
£ w2 > s Maen  Fruss nof A r.sé) | 'u n

Lectures Page 10



W

¢ w3 <A3 Ahen Ny nwdEMINaIE

< S‘\?A‘\\\CA\\Vé

L.
 Mecume unknonn forces Are in fenson
Ly Grees pull on the Pt

Lp poSihve '(;J(CGS —» fesSion

ne,jGﬁVL —> Conprar>:



Find the forces in each member of
the truss. Determine if members

are in tension or compression.
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