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conceived to 
range of human activities in 

economic, and and 
natural and built environments that constrain 

aeVi~l()tJmerlt. We should rh;?lAotf1Y'O 

consider the contextua I forces that a in planning 
the and construction of 

rf1Vl,'1/l"~IV1h\l and natural habitat of a site all 

in the 

into 
of the sun, the rush of the wind, and the flow 

Consideration of these contextual on and 
cannot without a brief discussion of 

Ecological Design
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license from 
Canadian r;Mr,,,~,,:r~Virrr 

reduce pollution,the 
impact automobile use
respect natural water
protect environment

water conserving reduces potable water and generation
of wastewater
capture rainwater or recycled graywater  
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renewable,
nonpollutin
g energy 
sources,
onzone 
depletion,
global 
warming
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11 

27% 

and warms the 

Inpr:~r.lnl'1C; and Maintenance 

Materials & Construction 

While some of this infrared 
the 

and re~emitted in all directions 
by IlI"PtmhrlllC;p 

pmr'''''''A' "r'", of 

Architecture 2030 is an environmental whose 
mission is "to information and innovative solutions 
in the fields of architecture and 

r'lts 

and IlrPlonl1rlllc;p 

What relevant to any discussion of sustainable 
that most of the 
attributable to the 

may come from 

Passive approach

active approach
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construction are not 110(','C;C;'1rllll 

r'lVHnrH,I'''' An of the methods 

m::lT·.prl~lIC; VlOJIIIVIlVJ, and comtJonl~nts 

VIUU'(A"V'JV it. A working 
KnOVVleal~e of building construction only one of several 
critical factors in the execution of architecture. When 

the art of we should 

, The 

of a building 
• The of human activities and 

dimension 
Thefunctional of the 
to 

and unified 
can be 

embodiment of a number of 
SU!7~?vsGems that must be 
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The manner in which we the various 
in construction should 

, Fire resistance, 
, Allowable or desirable thickness of construction ::Ic;C;PI11YJIIPC; 

Control of heat and assemblies 

wear, corrosion, and IUD'1rnDril1t1 

Cleatnltness, and maintenance 

and detail 

, Initial 

energy maintenance and AhA'HAr",,~ 

demolition and retJl;~cen1ent and interest on invested money 

and rnC/1I1rr,6C 

, Conformance to 

, Division of labor and coordination of 
constraints 

, Construction 
, Erection time 

, Provisions for inclement weather 
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rA(JIIIrAtl1An't.:; or concerns, model code may 

munlclpcl!rr,ywith amendments. 
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ON 

The IBe classifies the construction of a aCC(Jralin(J to the 

and interior 
floor and roof assemblies, 

elements, 
III have noncombustible exterior walls and 

material code. 
HT) have noncombustible 

interior elements of solid or 
and without 

of rel7reserrGatlve 

A B A A B HT A 

Structural frame 0 0 0 

walls 
Exterior 2 0 2 0 
Interior 0 0 1/HT 0 

walls Varies with location on and distance to structures 

Floor construction 2 2 0 0 HT 0 

Roof construction 11/2 0 0 HT 0 
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r"Y""rr"Hn often with 

atJtJlllcal;lOn. Under a 
in relation to 
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• Ground acceleration 

An consistsofa of'l1nlllT"I'"n::l' 
vibrations induced in the earth's crust 
of fault lines. The shocks of an p::Irf'ht1ll::l11 

the earth's 
1"".,,,,irhWlir·1Ih with distance from its source. While these 

the more critical in structural 
In:1l'l~r:1rr\lIlnll elements of a structure 

have considerable reserve for additional vertical loads . 

brief introduction to the way a structural 
must resolve all of the forces and channel them 
tothe 
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two conditions are necessary. 

the vector sum of all forces on it must 

of all moments of the forces 

A concentrated load 

has reactions at its 

zero, rotational 

of the live load on floor 
wall. 

maintain the equilibrium of the whole. 
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Beams to transfer 
C;llnYlnrtinll elements. The 

nonconcurrent 
detll~cti(Jn, which must be resisted 
material. 

Deflection 

and 
of the 

of each element of an 

the moment of inertia of the section divided 
the neutral axis to the most remote 

of rotation. 

from 

Vertical 
shearin
g

Horizontal
shearing
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& A fixed~end beam 
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and bottom chords are the members of 
a truss from end to end and connected by 
web members. 
Web is the 
the 

a rnrrpc;nllnrl i 1'111 

chord. 

Heel 

, Vierendeel 

of members rnMYlDrf',Yl/1 

truss. 
within the web of a 

on chord and 
on an 

c;llmlnrt:,~rl end of a truss. 

framed beam structures 
vertical web members connected to 

and bottom chords. Vierendeel 
are not true 

forces. 
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_. 

Applied loads

vertical loads
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Plate structures are 
structures that 

with the loads /Ione)""II\.1 "YnllnlAlllnl1 

structure a reinforced concrete slab. 

or 
structure. 

of a 

Inrrp"c;.pc; the number of members into which shear is 

transferred and reduces the forces in the members. 6.10 
for more information on frames. 
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The dime:Msions 
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, Planks 

g Joist slabs 

, Flat 

Waffle 

o 
o 

10 20 30 40 

10 

The cat:J;~I7IIIr;v of horizontal elements 
of their vertica I 

relaClOnSMIO between the 
of structural elements influences the dimensions and 
scale of the defined of 

building. The dimensions and 
in turn. should be related to the VlrntlY'c:JWlmc:J1',lr 

Y'PI1IIIY'Pf'r1pnfc of the 

60 70 

20 

80 90 100 

30 

feet 

meters 
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,A may in one or two directions 
to accommodate the dimensional of 
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, A rigid floor structure, 

or 

The structural elements building must be 
to form a stable structure 

a structural 
to not only carry vertical 

withstand lateral wind and seismic forces from 
The following are the basic mechanisms 

A steel or reinforced concrete frame with 
of in 

concrete, or masonry wall 
and lateral loads to the 

A timber or steel frame braced with members 

may be used or in combination 
to stabilize structure. Of the three vertical 
frame tends to be the 
be useful when p,rrlrJ'I{)VII'In 

form undesired barriers between 

Lateral forces tend to be more critical in the short direction of 
and more efficient shear walls or braced 

used in this direction. In the long 
f{)rr.p."rl~CiIC;L1nil elements may be used. 

Bents are braced or frames 
vertical and lateral loads transverse to the 
framed structure. 
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mounted on rollers 
ofa tall with 

to 
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them to a lJutme:nts on either 

have 
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• Schwedler domes steel dome structures , Lattice domes steel dome c;t.rllr.t.llrpc; 

members that follow the lines of members that follow the circles of 
latitude and third of 

Adame is 
circular a 

that are r.nmnrpC;C;IIIP near the crown and tensile in 

vertical section 
the surface of the dome 

"Dd~r'1iI4in/l the 

movement of the meridional 
of a 

forces to 
of from 

• Geodesic domes are steel dome c;trllrtllrpc; 

members that follow three 
at 60°, ;;U1l01IVHAIIiIA 

(51 Mnd·",i-flrmnt 00 Structures 
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network of cables sustJenaea 
'nrm1rpc;c;inn members to 

, The 

,;cJfllr:-C,I,,;\lccfl structures have vertical or inclined 

from which cables extend to 
members in 

MosterFormot 13 
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IONS 

connector: bolt Linear connector: weld Surface connector: 

Welded steel connections Reinforced concrete 

The manner in which forces transferred 
from one structural element to the next 

'dJi",j\l,",[lfJon 
and connections used. Structural 

to each other in three 

ways. 
to be continuous and 

element to make the connection. 
allow all of the connected 

to form 

structural connection. 

the structural 

elements may be in the form 
or a While linear and surface 

translation in direction nprvlpnflllf'lIl::lr 

into or away from their faces. 
in construction 
or fixed connections 

when must allow eXD;~nSIIJn 
and contraction of a struc~ural element to 

occur. 

resists translation 
the cable. 

in the direction of 
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material 

limits ana 
brittle 
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cement and various mineral with 
the cement to set and bind the entire 

added to concrete mix to 
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any of various iron~based 
'W carbon content than that of cast iron and more than 

that 

round, 

Manual of Steel Construction for small amount 
and 

heat retention rust 
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Titanium 

, Nickel 
, Tin 

iron 

Most noble 
Cathode 

noble 
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