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Metropol Parasol, Spain
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* Architect Santiago Calatrava, 2001
- First Building in USA
* Movable Wings (Sun Screens) — wider than Boing 747 wings ¢
70 m Long Foot Bridge with 60 m Long Mast

» Glass Ceiling — 30 m high
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Alamillo Bridge in Seville, Spain Oudry-Mesly Bridge,

France

* Completed in 1992 « Completed in 1988

« 200m long bridge « 60m long pedestrian

*First suspension bridge with no counter — stay cables aringe
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Turning Turso, 2005 Fordham Spire , 2009 80 South Street
Housing, 2004

Sweden Chicago, USA NY, USA
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BMW Plant / Central Building
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Akashi Kaikyo Bridge, Japan 1991m

Burj Dubai, Arab Emirates 688m
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Accelerated motion

(b)
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A B “forceof Bon A

Action — reaction

(c)
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where

F = force of gravitation between the two particles

G = universal constant of gravitation; according to experimental
evidence, G = 66.73(107 ') m*/(kg * s?)

my, my = mass of each of the two particles

r = distance between the two particles
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we can develop an approximate expression for finding the
weight W of a particle having a mass my = m. If we assume the earth to be a
nonrotating sphere of constant density and having a mass n; = M., then if
ris the distance between the earth’s center and the particle, we have

mM,

5
r

W =G

Letting g = GM,/r* yields

W = mg
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We will work with two unit systems in statics:
International System (SI)
U.S. Customary (FPS)
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TABLE 1-1 Systems of Units

Name Length Time Mass Force
International meter second kilogram newton®
System of Units N
SI m s kg kg -m
&2
US. Customary foot second slug*® pound
FPS b - SZ
ft s ( ft ) Ib

*Derived unit.
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TABLE 1-2 Conversion Factors

Unit of Unit of
Quantity Measurement (FPS) Equals Measurement (SI)
Force Ib 4448 N
Mass slug 14.59 kg
Length ft 0.304 8 m
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TABLE 1-3 Prefixes

Exponential Form SI Symbol

Multiple

1 000 000 000 10° G

1 000 000 10° M

1 000 10° k
Submultiple

0.001 103 m
0.000 001 10-° L
0.000 000 001 10~ n

*The kilogram is the only base unit that is defined with a prefix.
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N=kg'm/s>=kg-m-s 2
M*S (meter-second)

ms (milli-second)
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uN? = i,uN}z = uN - uN,

5 \ N
mm* represents (mm }2 = 1111 * min
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do not write N/mm, but rather kN/m:

m/mg should be written as Mm /kg.
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EXAMPLE | 1.1

Convert 2 km/h to m/s How many ft/s is this?

SOLUTION
Since 1 km = 1000 m and 1 h = 3600 s, the factors of conversion are

arranged in the following order, so that a cancellation of the units can
be applied:

2umn = 20 ) s )

2000 m
3600 s

= 0.556 m/s Ans.

From Table 1-2, 1 ft = 0.3048 m. Thus,

(0.556;.&)( 1 ft )
s 0.3048 nf

= 1.82ft/s Ans.

0.556 m/s

NOTE: Remember to round off the final answer to three significant
figures.
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EXAMPLE | 1.2

Convert the quantities 300 Ib - s and 52 slug/ ft® to appropriate SI units.

SOLUTION
Using Table 1-2,1 1b = 4.448 N.
4 448 N
3001b-s = 3006 -
g s} s( 115 )
= 13345N-5s = 133kN-s Ans.

Since 1 slug = 14.59 kg and 1 ft = 0.3048 m, then

5251u’g'{14.59kg)( 15 )3
g \ 1sks /\03048 m

= 26.8(10°) kg/m’
= 26.8 Mg/m’ Ans.

52 slug/ft® =




