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Q-1 32609600 (General)
o] ’] < N C N o C N o
Q-0.01 3260l0320050053|DQPESE F2YOI3PA0:
(Definitions and Notation)
2.0.0. i 0e0dogp:
C C ¢ ¢ o¢ C C
Q-0- i GR0DMCPOGE2CPOC $380CEPOIE DDI0IBQD:

(Construction Docunments)

Q-2.J-ol eogeoy (General)

Q.9.9I saeogcog?s‘@:tézcx%saéqjdgqu

(General Design Requirements)

eRoRoXell eogeoy (General)

Q-0 1 5%8399: (Strength)
eRoRoXell 393‘?3@[‘%8?39@396383 (Serviceability)

Q-0.9-2.0! e(ro):egorg@& (Deflection)

Q:0:9-2. 1 ﬁ%(ggmeﬁ) (Reinforced Concrete)
Q:0:2.9-! of)oopé (Steel)

eRoRoRoRell 3?08396@308333% (Masonary)
Q-0:2-2:9 39(\38%05 (Aluminum)

2.9.0.9.61 §2005/05¢ps (Limits)

Q-2::Gll 80)030805QJO’°)[§52 (Analysis)
-0.Q.9) G:T,ofliégsa °[::39®Dsqp: (Occupancy Category)
C O C O oC [¢) . .
Q-0:2:).01l 020Q||:0NDPEIO6HTCEH a@qu:sgm:qp:(Multlple Occupancies)
Q.O.Q.Gu Q&c@:géogéo%sgosoézoaf)@cc:seﬂoz(In—Situ Load Tests)
o ReNeNoll eooéc;aooo%g o§39:>:®§::>35@<°::qp:

(Preconstruction Load Tests)
Q-0.2.01 gﬁorgaocf)@cc:s (Anchorage)
9.0.2.6.01l 3360960 (General)
Q-0.:0:. Ji (73$mq<§§cf: s?orgc"?élqp: (Concrete and Masonry Walls)
oReRe NIl maé:@o:q_ps (Decks)
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N Q@ _0Oc¢C C N Q N N
2.0.0.001  EIODMIT?IVECP 20056qPMdTQP:NT 0§(GSeg): o)
(Counteracting Structural Actions)
2.0.0.001  6eLARM(gEia¢ cayCadCep 3260:8056500Egndas B3OqEdep: 9
(Wind and Seismic Detailing)
Q- 0§30:034P28¢ 0§320:q)2: (Load Combination and Loads) ot
Q.J-ol 0§30:034): (Load Combinations) ot
Q-J-0:01 360QRC0Q (General) o9
cQC coOo¢C Q N < C o ceo¢C C ° c C C
Q.J-o. i 58Eqp538¢E: 30105 0§30:8$95qP588E:03¢ Fadi(gaepd codesoats

o%sao:o@qu (Combining Factored Loads Using Strength Design or Load and

Resistance Factor Design) Q

2.J.0. )01 32%:9,8E6(g (Applicability) oo

Q.J-0. )i 326[gdeclCobodaaniogqp: (Basic Load Combinations) oo

Q.J-0. )91l eaqg8:08302 Bloa0pd 0§3n:034p3 oG
(Load Combinations Including Flood Load)

Q.J-0.ll 86(g|3cr5320:88 2038 3205%(g|qepd Fe(gdodani034p: oG

(Combining Nominal Loads Using Allowable Stress Design or Working

Stress Design)

Q- J-0.9.01 sse@éo;%saozcéqp: (Basic Load Combinations) ole

Q-0 scngsaozeﬂozcoo@é: (Stress Increases) 08

Q-0 eché:o%saoz d]oéoapéo%ssozoéqu 08

(Load Combinations Including Flood Load)

Q-J-0.Gl 092@33399@39@§q|3:390805 o$39:>:o§qp: 08
(Load Combinations for Extraordinary Events)

Q-J-0.9 co{lcc:saogorc) @og:o%@ozoréqp: (Special Seismic Load Combinations) 09

Q- o%e:nsaoqu:l e@ooa:o%saa:eﬂo@f: 39619_583933 o0

(Dead Loads, Soil Loads and Hydrostatic Pressure)
Q.- - of?‘c;oasa:)sqp: (Dead Loads) o0
o) Fj ool 338((3’]059(::9?3%05 (Definition)
Q-J- o eaoocﬁcg&cq:qéc%ﬁza%éqo ogésqpseﬁ sgeco:eﬁc%qp: o
(Weights of Materials and Constructions)
Q-J-Jo (?eoamf)aoéooaseooo C\35c$z:>f33 c;%s"lwomféeoooco:)qp:@ﬁ sgeco:qjé o

(Weight of Fixed Service Equipment)

Q- J-J-Ju c[goonzo§aeniqpiss 306p58a20: (Soil Loads and Hydrostatic Pressure) 0q
Q-J-J-Jon 6003093(7303§:3993eﬂ3: (Lateral Pressures) olo}
QS-S @ézaésqp:ﬁ 3?05@5%3:393: oéooé@& oq

(Uplift on Floors and Foundations)
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Q.J-Q1 0§ Eae0sqps (Live Loads) o@
Q.J-2.0ll 38gludgEadgindgps (Definitions) o@
Q- JR. 234180 46000 0&303¢p: (Uniformly Distributed Loads) Jo

Q.J-2. )01 3306200084 E303qp: (Required Live Loads) Jo
Q-0 J Il 9853 F0FEGPEIBORMD 2005905305 (Provision for Partitions) JS
Q. J-2-ll 90pS:083503qp: (Concentrated Loads) JS

Q.G B:e6 0§3e0:q: (Rain Loads) Q0
Q.J:G.oll 06050§¢ 3690532000242 (Symbols and Notation) Q0
Q-JG. 38seqa0¢: (Roof Drainage) Q0
Q.J:G-ll 88E:03053|056po3¢ 03:(q|aepd S:ea0§ae0:q: (Design Rain Loads) 0
Q-JGGll 6q00(gE:e(030¢ 0op5(geesige: (Ponding Instability) 2J
2-JG.a aB§:q)|Scon:e000 6gaots (Controlled Drainage) 2J

.9 60820003323l (§Se0l20p3 0§320: (Flood Load) J
Q-J-9-o1 Peogeoy (General) 2J
Q-J- i 38gludgEadgindgps (Definitions) o
Q-J-9-Q1 88E:09053|056pog¢ 3302003330542 (Design Requirements) o

Q-J--9-01 8%8: o%sao:qp: (Design Loads) oJo)
Q.90 il 6q0d05022gleé eqd:c0dic(0goCs (Erosion and Scour) o

o N g RoRell @chégcf:@ﬁéleo'rﬁ o%saoquz (Loads on Breakaway Walls) ole
Q-J-9-Gl eq@:oé@éeoTeoao o$399:qp: (Loads During Flooding) ole
Q.-G o%aaoz 39@@35:39618: (Load Basis) 5
Q-J-9:G eq@éo%saoz (Hydrostatic Loads) 5
Q-J-9:G-M echéo%s’aoz (Hydrodynamic Loads) 5
Q-J-9:G-Gl eqq%ézo%saoz (Wave Loads) 9
2-J:9.6.6.01 63lE3053EBE 8¢ BEqpieol§ ABE:(godoseaogps o6

(Breaking Wave Loads on Vertical Pilings and Columns)

Q-J-9-G-G i ea?éq%cﬁéeﬁqpseoﬁrﬁ Uﬁpcﬁé:nﬁpo%mcseﬂoz el
(Breaking Wave Loads on Vertical Walls)

Q-GG e:ﬂ&\%(f)eu?cﬁeoao éé’ﬁpseoTé’l o?zé:@o%o%sgo:qp: el))
(Breaking Wave Loads on Non Vertical Walls)

Q-J-9-G-G.Gll eooc?scqcﬁéﬁcﬁao%@ooo C}C’?E:qp:e@ofz @o%eoTeooo 0?35@03

O$:3993({|33 (Breaking Wave Loads from Obliquely Incident Waves) 2o
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2-J:9.G.9l 6300EE) 2MEEPO5E000§320:4: (Impact Loads) o0

-2 ccoaand38E: dgiSdardeq: (Wind Design Criteria) Go

oReXell c=leleelelee) (General) GO

Q.2.0.0I §05005(Scope) Go

Q.00 Ji 86(g1$p52c0d:qp: (Allowed Procedures) Go
2.9.0.9 2ea0005333 qI0d§0(gE 036960 0d0050dg05e0 a3 2003eapP0d

G§Eo0 60083322 (Wind Pressure Acting on Opposite Faces of Each

Building Surface) GO

2.2.0.GI 88E:09053|05qpo3¢ a3:{q|qepd 328pd:1a0:6000303T0: 6o
(Minimum Design Wind Loading)

Q-2:0..0l 398(73@033@550)@0% (Main Wind-Force Resisting System) GO

2.2.0.G. JIl 3680005333 32805IBIC29P2a¢ BTG 6o

(components and cladding)

Q.. 38gladgEadgadqps(Definitions) cJ

ool 206050§¢ 36053220024)2 (Symbols and notation) o

-2l §p5:0062 0 (gudmEaD §p5:c06: (Method 1-Simplified Procedure) 6

eReXoXell §05005 (Scope) 9@

oRoNeReRell 323 emacn%éo@équ (Main Wind-Force Resisting Systems) SQ

Q:9-G.0. i 39@90905393% 3380339?38:§§ OIS (o)

(Components and Cladding)

oReXoNy[I géézqé:méz (Design Procedure) GO
-9-G. J-oll 323m c;coaqrg?éeq: oa?o% (Main Wind-Force Resisting System) S@
Q-2:G.J-0.01 afa@p_gza@:emgsaaquz(minimum pressures) 5@
Q-G 39@@03(7539353 3980339?38:@9@(3 32000326 50

(Components and Cladding)

-0:G-J-J-ol 33:7,[3_5:@{): cco8303 (Minimum Pressures) 90
oRoNefell G(\)o%é%cc:c;oa:) :39009:39612{]3: (Air Permeable Cladding) 90
2.9.G.l 2635 ccoodadss: (Basic Wind Speed) 5o

-9-G.G.0ll og:@ozcoao GC\)U%(TSGSODQP: (Special Wind Regions) °

QQggJII GSOD&%CQZGF) 838@(\)()03 (39%'0%39(\)(6&{'98(? 89@@5@(\)0%(6?%20%9%@%2 SO

[3&: (Estimation of Basic Wind Speeds from Regional Climatic Data)

Q-G saeq:d]cﬁc%: (Importance Factor) 9J
Q.Q.Q.Gn 0860809 :39@@39@@ (Exposure) 9J
Q.Q.g.G.ou Gmmézc@o&qm?@f G(\)O%O’Sqéofé:eﬂo: 9)J

(Wind Directions and Sectors)

Q.q.g.G.Ju q_l(ﬁ?o@é@é:ooé:ﬁ sgé_l)[ssgo)oseﬂoz (Surface Roughness Categories) &9
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2-2.6.6.01 ABeoy 6 e[gmes 3q|:agp: (Exposure Categories) R
Q-2.G.ql 6[gg55003E(gE sogjsqp: (Topographic Effects) 9

2-2.G.9.01 comEmSiqpa comle(ogogpisé comCeontigpie(o3oé seoodndss: §g

@éoo(f)ogoz@& (Wind Speed-Up Over Hills, Ridges, and Escarpments)

2-2.6.9. i 6[gq)058093€(GE pg§:038: (Topographic Factor) 99
.Gl coq|C88&: me(gdegpia¢ 88E:(Gcodapazé Bodsoqepdmegodgp:  q
.Gl coq|88&: mc(gdegp: (Seismic Design Criteria) QJ
Q-G.0.01 c=leleelele) (General) QJ
Q-G.0.0.01 qp_SaoSquS (Purpose) QJ
9.G.0.0. ) 323¢g|e $05005 (Scope) QJ
Q-G-0.0.011 3220530 (Applicability) R
9.G.0.0.Gll 300R0PRI:QPESE @20 02p5680005§pd:q)0: PR
(Alternate Materials and Methods of Construction)
2.G.0. Ji 38gluSeul[ggodqp: (Definitions) PR
.G.0.3I 3605320003¢]>2 (Notation) %®e
2.G.0.Gl coqi€e(3pé ¢(g[gEcndgpiec§Bqps (Seismic Ground Motion Values) 09
Q-G-0..0l 39?1%0)%(?9: oacf)(j;cf)g?qp: (Specified Acceleration Parameters) Dle
Q-G-0.G. i G@oooz afaaocf: oaorgcj;org?qp: (Site Class Definitions) 0o

@ o ¢ ¢ < Com S, o < @o °, C M .
Q.g.:).g.?ll c|Q302s 39&)9«?(; oolgogcooeoooooaﬁ 32 o“ioCC\{IC aximum

Considered Earthquake (MCE) @ @%@%c&%&@é :39(101%0)&?9:%'3: 06
Q-G-0.G.Gll ggiéch?ézoé sagoﬁoo%(%qu: (Design Spectral Acceleration Parameters) @0
Q-G-0.G.gi 8(%8:03%@$(§8:0°(Design Response Spectrum) @O
2.6.0.6.61 MCE o3¢z @
2.G.0.6.ql Site-specific Ground Motion Procedures @
Q-G-0.G.0l ccqcc:gc%&sgog(ﬁ e@oao:saaocf:oac%@c%@f:s @2
(Steps for Classified a Site)
Q--0.6.9.0I G@:D’_)SS'D&)(:Z ooo%@o%eﬁ C\?f}c%:oéeﬂ:): cJ
(Steps for Classifying a Site)
Q-G-0. 9l sgc;qsd]()&%s?cf:ago\?z@l(?sgeﬁpagoos @R
(Importance Factor and Occupancy Category)
Q:G-0.8.0I :39@61:(5]0%%: (Importance Factor) @2
Q-G-0.8). Ju 39:1?@[(3 afaeﬁlssgoos \Y :390806 em:mézc{?@pwo 3905390806 S’aG(ﬂcrc)eﬂ:):
(Protected Access for Occupancy Category V) @R
Q.g.o.@u ccq_légc%& sgéjlssao)o: (Seismic Design Category-SDC) @
Q.g.o.@.ou ccq&ea%é: sgé_)llzsgoos 030'3908@33 @R

(Determination of Seismic Design Category)
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< C C cooC (¢} C NN
Q.g.O.G.JII 33@38:?@8(\)82&{]38@? CQ{ICS@CZ 33(-{"_2330)’32 ODO)S-)U)@CZ

L

(Alternative Seismic Design Category Determination)

2.6.0.6.01 g&s00&s agudanean 88E: §pS:c0és (Simplified Design Procedure)
Q.G 3630009?IH0§O 6§:9105(gE: (Structural Design Procedure)
2-G-J-ol Selection and Limitations
G- J i 00303600 coo:qupzcgﬁ 3630000 IH0§OGP03 colC:od(gt:

(Combinations of Framing Systems in Different Directions)
.G Jll 07p362000002P02900p5:§] ©TIP3EID FEOONOIWIZOSOGPD
Go']cc::o)é[éf:: (Combinations of Framing Systems in the Same Direction)
.. J-2-01 e3lEadnd c0lC:obeqpiaazad R Cd §¢ Q0 00§8:qp:
(R Cd and QO Values for Vertical Combinations)
-G J-2 il 3qpeadad c0lC:odegpiapognd R Cd 4600 0r§8:qp:
(R Cd and QO Values for Horizontal Combinations)
.. )Gl 36500093398,0p5:0 056836 3620:80503303)056P:0d
Go']cc::o)é[éf:: (Combination Framing Detailing Requirements)
Q.. ) 36a00MT?FH) 05043005 da0g/05qp:
(System Specific Requirements)
Q-G-J-6).01l Dual System
2-G-J-8.n Cantilever Column System
2-G-J-9-Q Inverted Pendulum Type System
2-G-J-9).GIl Steel Braced Frame §§ Special Reinforced Concrete Shear Wall
C C C C C < o O C C
0§0g]2 3R (G 20056059/05¢pP03 03(gE(gc:
co0oC

Q-G )-89l Caq|C3@Cs ;0 0133909: SDC D, E, F elol Special Moment Frame q[os
C

L

(o]

C o

Q.g.J.S.Gu co{]cgc?cz 32q)|:3202: SDC D §.c§: E goleoao 00600 Steel Ordinary and
Intermediate Moment Frame sgeaoocrgsgsfgqu

G- J-9-qu CC\?_IE:%E’?& sgeﬁlss’am: SDC D c]g\ctf E ﬁoleoa:) 39@:): Steel Ordinary
and Intermediate Moment Frame sgeao:)(ﬁagac}eﬂos

2:G.J-9.0l CC\?_IE:%E’?& sgeﬁlss’am: SDCF §e:n:> 020000 Steel Ordinary and
Intermediate Moment Frame sgeaoocrgsgsfgqu

G- )9 CC\?_IE:%E’?& sgeﬁlss’am: SDCF §e:n:> 39@:): Steel Ordinary and
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Q-0 eogeoy (General)

Q.0.01 B8glo32005¢05q103¢p:8¢ 20endoogp: (Definitions and Notation)

ALLOWABLE STRESS DESIGN: A method of proportioning structural members, such that
elastically computed stresses produced in the members by nominal loads do not exceed specified
allowable stresses (also called —working stress design).

BALCONY, EXTERIOR: An exterior floor projecting from and supported by a structure
without additional independent support.

DEAD LOADS: The weight of materials of construction incorporated into the building, including
but not limited to walls, floors, roofs, ceilings, stairways, built-in partitions, finishes, cladding and
other similarly incorporated architectural and structural items, and the weight of fixed service
equipment, such as cranes, plumbing stacks and risers, electrical feeders, heating, ventilating and
air-conditioning systems and fire sprinkler systems.

DECK: An exterior floor supported on at least two opposing sides by an adjacent structure, and/or
posts, piers or other independent supports.

DESIGN STRENGTH: The product of the nominal strength and a resistance factor (or strength
reduction factor).

DIAPHRAGM: A horizontal or sloped system acting to transmit lateral forces to the vertical-
resisting elements. When the term —diaphragm is used, it shall include horizontal bracing
systems.

DIAPHRAGM, BLOCKED: In light-frame construction, a diaphragm in which all sheathing
edges not occurring on a framing member are supported on and fastened to blocking.

DIAPHRAGM BOUNDARY: In light-frame construction, a location where shear is transferred
into or out of the diaphragm sheathing. Transfer is either to a boundary element or to another
force- resisting element.

DIAPHRAGM CHORD: A diaphragm boundary element perpendicular to the applied load that
is assumed to take axial stresses due to the diaphragm moment.

DIAPHRAGM, FLEXIBLE: A diaphragm is flexible for the purpose of distribution of storey
shear and torsional moment where so indicated in Section 12.3.1.1 of ASCE 7-05, as modified in
Section 3.4.2.7.1 of this PART.

DIAPHRAGM, RIGID: A diaphragm is rigid for the purpose of distribution of storey shear and
torsional moment when the lateral deformation of the diaphragm is less than or equal to two times
the average storey drift.

DURATION OF LOAD: The period of continuous application of a given load, or the aggregate
of periods of intermittent applications of the same load.

ESSENTIAL FACILITIES: Buildings and other structures that are intended to remain
operational in the event of extreme environmental loading from flood, wind or earthquakes.

FABRIC PARTITIONS: A partition consisting of a finished surface made of fabric, without a
continuous rigid backing, that is directly attached to a framing system in which the vertical
framing members are spaced greater than 4 feet (1219 mm) on center.

o}
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FACTORED LOAD: The product of a nominal load and a load factor.

IMPACT LOAD: The load resulting from moving machinery, elevators, crane ways, vehicles
and other similar forces and kinetic loads, pressure and possible surcharge from fixed or moving
loads.

LIMIT STATE: A condition beyond which a structure or member becomes unfit for service and
is judged to be no longer useful for its intended function (serviceability limit state) or to be unsafe
(strength limit state).

LIVE LOADS: Those loads produced by the use and occupancy of the building or other structure
and do not include construction or environmental loads such as wind load, rain load, earthquake
load, flood load or dead load.

LIVE LOADS (ROOF): Those loads produced (1) during maintenance by workers, equipment
and materials; and (2) during the life of the structure by movable objects such as planters and by
people.

LOAD AND RESISTANCE FACTOR DESIGN (LRFD): A method of proportioning
structural members and their connections using load and resistance factors such that no applicable
limit state is reached when the structure is subjected to appropriate load combinations. The term
—LRFD is used in the design of steel and timber structures.

LOAD EFFECTS: Forces and deformations produced in structural members by the applied
loads.

LOAD FACTOR: A factor that accounts for deviations of the actual load from the nominal load,
for uncertainties in the analysis that transforms the load into a load effect and for the probability
that more than one extreme load will occur simultaneously.

LOADS: Forces or other actions that result from the weight of building materials, occupants and
their possessions, environmental effects, differential movement and restrained dimensional
changes. Permanent loads are those loads in which variations over time are rare or of small
magnitude, such as dead loads. All other loads are variable loads (see also —Nominal loads).

NOMINAL LOADS: The magnitudes of the loads specified in this PART (dead, live, soil, rain,
wind, and earthquake).

OCCUPANCY CATEGORY: A category used to determine structural requirements based on
occupancy.

OTHER STRUCTURES: Structures, other than buildings, for which loads are specified in this
section.

PANEL (PART OF A STRUCTURE): The section of a floor, wall or roof comprised between
the supporting frame of two adjacent rows of columns and girders or column bands of floor or
roof construction.

RESISTANCE FACTOR: A factor that accounts for deviations of the actual strength from the
nominal strength and the manner and consequences of failure (also called —strength reduction
factor).

STRENGTH, NOMINAL: The capacity of a structure or member to resist the effects of loads,
as determined by computations using specified material strengths and dimensions and equations
derived from accepted principles of structural mechanics or by field tests or laboratory tests of
scaled models, allowing for modeling effects and differences between laboratory and field
conditions.
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STRENGTH, REQUIRED: Strength of a member, cross section or connection required to resist
factored loads or related internal moments and forces in such combinations as stipulated by these
provisions.

STRENGTH DESIGN: A method of proportioning structural members such that the computed
forces produced in the members by factored loads do not exceed the member design strength also
called load and resistance factor design (LRFD). The term —strength design is used in the design
of concrete and masonry structural elements.

VEHICLE BARRIER SYSTEM: A system of building components near open sides of a garage
floor or ramp or building walls that act as restraints for vehicles.

.0.0. I 2060dongp:

D = Dead load

E = Combined effect of horizontal and vertical earthquake induced forces as
defined in Section 12.4.2 of ASCE 7-05

Ep = Maximum seismic load effect of horizontal and vertical seismic forces
as set forth in Section 12.4.3 of ASCE 7-05

F = Load due to fluids with well-defined pressures and maximum heights

F, = Flood Load

H = Load due to lateral earth pressures, ground water pressure or pressure
of bulk materials

L = Live load, except roof live load, including any permitted live load
reduction

L, = Roof live load including any permitted live load reduction

R = Rain load

T = Self-straining force arising from contraction or expansion resulting

from temperature change, shrinkage, moisture change, creep in
component materials, movement due to differential settlement or
combinations thereof

w = Load due to wind pressure
0.1 680205095eec0Sc§a8Eqp 0gaden0r6gp: (Construction Documents)

Q.0.).01 Ideogeoy (General)

Construction documents shall show the size, section and relative locations of structural
members with floor levels, column centers and offsets dimensioned. The design loads and other
information pertinent to the structural design required by Sections 3.1.2.1.1 through 3.1.2.1.6
shall be indicated on the construction documents.

3.1.2.1.1 Floor Live Load

The uniformly distributed, concentrated and impact floor live load (if any) used in the design
shall be indicated in the design document. Use of floor live load reduction in accordance with
Section 3.2.3.9 is permitted in the design.

3.1.2.1.2 Roof Live Load

The roof live load used in the design shall be indicated for roof areas (section 3.2.3.11).

N



~Co
Qo
O

@$GD%86 8’36&)30’83’3 o&% ceP ®Q|§®88§ C\)G 88§Q_|(T)({P JoJ9 32

3.1.2.1.3 Wind Design Data

The following information related to wind loads shall be shown, regardless of whether wind
loads govern the design of the lateral-force-resisting system of the building:

1. Basic wind speed (3-second gust), miles per hour

Wind Importance factor, I, and occupancy category

Wind exposure parameters and wind coefficients

The applicable internal pressure coefficient

Components and cladding. The design wind pressures in terms of psf (kN/m?) to be used
for the design of exterior component and cladding materials not specifically designed by
the registered design professional.

3.1.2.1.4 Earthquake Design Data

Nk

The following information related to seismic loads shall be shown, regardless of whether
seismic loads govern the design of the lateral force resisting system of the building:

1. Seismic importance factor, I, and occupancy category.
Mapped spectral response accelerations, Ss and S;.
Site class.

Spectral response coefficients, Sps and Spi.

Seismic design category (SDC).

Basic seismic-force-resisting system(s).

Design base shear.

Seismic response coefficient(s), Cs.

9. Response modification factor(s), R.

10. Analysis procedure used.

3.1.2.1.5 Special Loads

Special loads that are applicable to the design of the building, structure or portions thereof
shall be indicated in the design document.

3.1.2.1.6 Material Properties

e A o

The properties of the materials used in the design calculations shall be mentioned in the design
document.

3.1.2.1.7 Soil and Foundation Data

The relevant soil and foundation data as used in the design calculations shall be mentioned in
the design document.

3.1.2.2 Systems and Components Requiring Special Inspections for Seismic Resistance

Design and construction documents or specifications shall be prepared for those systems and
components requiring special inspection for seismic resistance (if any).

3.1.2.3 Restrictions on Loading

It shall be unlawful to place, or cause or permit to be placed, on any floor or roof of a building,
structure or portion thereof, a load greater than is permitted by the provisions of this PART,
unless approved by the authority having jurisdiction for special situations.

3.1.2.4 Live Loads Posted

Where the live loads for which each floor or portion thereof of a commercial or industrial
building is or has been designed to exceed 50 psf (2.40 kN/m), such design live loads shall be
conspicuously posted by the owner in that part of each story in which they apply, using durable
signs. It shall be unlawful to remove or deface such notices.

9
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3.1.2.5 Occupancy Permits for Changed Loads

Occupancy permits for buildings hereafter erected shall not be issued until the floor load signs,
required by Section 3.1.2.4, have been installed.

Buildings, and parts thereof, shall be designed and constructed in accordance with strength
design, load and resistance factor design, allowable stress design, empirical design or
conventional construction methods, as permitted by the applicable material sections of this
PART. Analysis shall be carried out by following the guidelines of Section 3.1.3.4 and, where
relevant, by using the methods permitted by this PART.

2.9.91 @eageog88&:c8325g/05¢p: (General Design Requirements)
Q-0.9-0ll 3E0RCO (General)

Buildings, and parts thereof, shall be designed and constructed in accordance with strength design, load
and resistance factor design, allowable stress design, empirical design or conventional construction
methods, as permitted by the applicable material sections of this PART. Analysis shall be carried out by
following the guidelines of Section 3.1.3.4 and, where relevant, by using the methods permitted by this
PART.

Q.9.9.J1 $8&a00: (Strength)

Buildings, and parts thereof, shall be designed and constructed to support safely the factored
loads in load combinations defined in this PART without exceeding the appropriate strength
limit states for the materials of construction.

Alternatively, buildings, and parts thereof, shall be designed and constructed to support safely
the nominal loads in load combinations defined in this PART without exceeding the appropriate
specified allowable stresses for the materials of construction.

Loads and forces for occupancies or uses not covered in this PART shall be subject to the
approval of the building official.
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TABLE 3.1.1 DEFLECTION LIMITS a,b,g,h
CONSTRUCTION L We D +Lc, f

Roof members:d

Supporting plaster ceiling 1/360 1/360 1/240
Supporting non-plaster ceiling 1/240 1/240 /180
Not supporting ceiling 1/180 1/180 /120
Floor members 1/360 — 1240

Exterior walls and interior partitions:

With brittle finishes — 1/240 —
With flexible finishes — 1/120 —
Farm buildings — — 1/180
Greenhouses — — /120

For SI: 1 foot =304.8 mm

For structural roofing and siding made of formed metal sheets, the total load deflection shall
not exceed 1/60. For secondary roof structural members supporting formed metal roofing, the
live load deflection shall not exceed 1/150. For secondary wall members supporting formed
metal siding, the design wind load deflection shall not exceed 1/90. For roofs, this exception
only applies when the metal sheets have no roof covering.

Interior partitions not exceeding 6 feet in height and flexible, folding and portable partitions
are not governed by the provisions of this section. The deflection criterion for interior
partitions is based on the horizontal load defined in section 3.2.3.13.

For wood structural members having a moisture content of less than 16 percent at time of
installation and used under dry conditions, the deflection resulting from L + 0.5D is permitted
to be substituted for the deflection resulting from L + D.

The above deflections do not ensure against ponding. Roofs that do not have sufficient slope
or camber to assure adequate drainage shall be investigated for ponding. See Section 3.2.4 for
rain and ponding requirements and Section 3.2.4.2 for roof drainage requirements.

The wind load is permitted to be taken as 0.7 times the —component and claddingl loads for
the purpose of determining deflection limits herein.

For steel structural members, the dead load shall be taken as zero.

Q.9.2.9. Ji 23R &md (Reinforced Concrete)
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TABLE 3.1.2 OCCUPANCY CATEGORY OF BUILDINGS AND OTHER STRUCTURES

Category | Occupancy Nature of Occupancy
Buildings and other structures that represent a low hazard to human
life in the event of failure, including but not limited to:
| Temporary | e Agricultural facilities
e (Certain temporary facilities
e Minor storage facilities
Buildings and other structures except those listed in Occupancy
11 Low Categories I, III and IV.
Buildings and other structures, the failure of which could pose a
substantial risk to human life, including but not limited to:
e Covered structures whose primary occupancy is public
assembly with an occupant load greater than 300.
e Buildings and other structures with elementary school,
secondary school or day care facilities with an occupant load
greater than 250.
e Buildings and other structures with an occupant load greater
than 500 for colleges or adult education facilities.
) e Healthcare facilities with an occupant load of 50 or more
1l High resident patients, but not having surgery or emergency
treatment facilities.
e Jails and detention facilities.
Any other occupancy with an occupant load greater than 5,000.
e Power-generating stations, water treatment for potable water,
waste water treatment facilities and other public utility facilities
not included in Occupancy Category IV.
Buildings and other structures not included in Occupancy Category
IV containing sufficient quantities of toxic or explosive substances to
be dangerous to the public if released.
Buildings and other structures designated as essential facilities,
including but not limited to:
e Hospitals and other health care facilities having surgery or
emergency treatment facilities.
e Fire, rescue and police stations and emergency vehicle garages.
Designated earthquakes, hurricane or other emergency shelters.
e Designated emergency preparedness, communication, and
operation centers and other facilities required for emergency
response.
v E . e Power generating stations and other public utility facilities
ssential ) s
required as emergency backup facilities for Occupancy Category
IV structures.
e Structures containing highly toxic materials.
e Aviation control towers, air traffic control centers and emergency
aircraft hangars.
e Buildings and other structures having critical national defense
functions.
Water treatment facilities required to maintain water pressure
for fire suppression.
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1. 1.4(D+F) Eq. (3.2.1)
2. 1.2(D+F+T)+1.6(L+H)+05(LrorR) Eq. (3.2.2)
3. 1.2D+16(LrorR)+ (Lor0.8W) Eq. (3.2.3)
4. 12D+ 16 W+L+05(,orR) Eq. (3.2.4)
5. 12D+10E+L Eq. (3.2.5)
6. 09D+16W+16H Eq. (3.2.6)
7. 09D+ 10E+16H Eq. (3.2.7)
EXCEPTIONS:

1. The load factor on L in combinations (3), (4), and (5) is equal to 0.5 for all occupancies in
which Lo in Table 3.2.2 is less than or equal to 100 psf, with the exception of garages or
areas occupied as places of public assembly.

2. The load factor on H shall be set equal to zero in combinations (6) and (7) if the structural
action due to H counteracts that due to W or E. Where lateral earth pressure provides
resistance to structural actions from other forces, it shall not be included in H but shall be
included in the design resistance.
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Q.J-0. -1 eaegto§amnioloéonpd 0meia3qp: (Load Combinations Including
Flood Load)
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2.J0.91 g¢[gacdm0:888:03¢ =odifgqepd @e[gdo§miadqp: (Combining

Nominal Loads Using Allowable Stress Design or Working Stress Design)

- J-2-:01 aac[§60$saoso§qp: (Basic Load Combinations)
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1. D+F Eq. (3.2.8)

2. D+H+F+L+T Eq. (3.2.9)

3. D+H+F+(L,orR) Eq. (3.2.10)
4 D+H+F+075(L+T)+0.75(L,orR) Eq. (3.2.11)
5. D+tH+F+ (Wor0.7E) Eq. (3.2.12)
6. D+H+F+0.75(Wor0.7E)+0.75L+0.75 (Lror R) Eq. (3.2.13)
7. 06D+ W+H Eq. (3.2.14)
8 06D+07E+H Eq. (3.2.15)
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Q.J-0.9.91 eqagdio8m0: vloéoopiosmeniojqp: (Load Combinations Including
Flood Load)

When a structure is located in a flood zone, the following load combinations shall be
considered:

1. In V-Zones or Coastal A-Zones (Section 3.2.5.3. 1), 1.5 Fa shall be added to other loads
in combinations (5), (6), and (7), and E shall be set equal to zero in (5) and (6).

2. In non-coastal A-Zones, 0.75 Fa shall be added to combinations (5), (6), and (7), and E
shall be set equal to zero in (5) and (6).
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Extraordinary Events)
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1. 1.2D + fiL + En, Eq. (3.2.16)
2. 09D+ E, Eq. (3.2.17)
where
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TABLE 3.2. 1 DESIGN LATERAL SOIL LOAD

DESIGN LATERAL
SOIL LOAD?
DESCRIPTION OF BACKFILL UNIFIED SOIL (s e et oF dath)
MATERIAL® CLASSIFICATION | _‘P¥'P a
Active At-rest
pressure pressure
Well-graded, clean gravels; gravel-sand GW 30 60
mixes
qurly graded clean gravels; gravel-sand GP 30 60
mixes
Sl}ty gravels, poorly graded gravel-sand GM 40 60
mixes
Clayey gravels, poorly graded gravel-and- GC 45 60
clay mixes
Well-graded, clean sands; gravelly—sand W 30 60
mixes
qurly graded clean sands; sand—gravel Sp 30 60
mixes
Silty sands, poorly graded sand—silt mixes SM 45 60
Sand-silt clay mix with plastic fines SM-SC 45 100
Cliayey sands, poorly graded sand—clay SC 60 100
mixes
Inorganic silts and clayey silts ML 45 100
Mixture of inorganic silt and clay ML-CL 60 100
Inorganic clays of low to medium plasticity CL 60 100
Organic silts and silt—clays, low plasticity OL Note b Note b
Inorganic clayey silts, elastic silts MH Note b Note b
Inorganic clays of high plasticity CH Note b Note b
Organic clays and silty clays OH Note b Note b

For SI: 1 pound per square foot per foot of length = 0.157 kPa/m, 1 foot = 304.8 mm.

a. Design lateral soil loads are given for moist conditions for the specified soils at their
optimum densities. Actual field conditions shall govern. Submerged or saturated soil
pressures shall include the weight of the buoyant soil plus the hydrostatic loads.

b. Unsuitable as backfill material.

c. The definition and classification of soil materials shall be in accordance with ASTM D2487.

2.J-on  o&gEmeqp: (Live Loads)
.J-0.o1  38gludgéadgiodqps (Definitions)
The following definitions apply only to the provision of Section 3.2.3.
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LIVE LOAD: A load produced by the use and occupancy of the building or other structure
that does not include construction or environmental loads, such as wind load, snow load, rain
load, earthquake load, flood load, or dead load.

ROOF LIVE LOAD: A load on a roof produced (1) during maintenance by workers,
equipment, and materials and (2) during the life of the structure by movable objects, such as
planters or other similar small decorative appurtenances that are not occupancy related.

FIXED LADDER: A ladder that is permanently attached to a structure, building, or equipment.

GRAB BAR SYSTEM: A bar provided to support body weight in locations such as toilets,
showers, and tub enclosures.

GUARDRAIL SYSTEM: A system of building components near open sides of an elevated
surface for the purpose of minimizing the possibility of a fall from the elevated surface by
people, equipment, or material.

HANDRAIL: A rail grasped by hand for guidance and support. A handrail assembly includes
the handrail, supporting attachments, and structures.

VEHICLE BARRIER SYSTEM: A system of building components near open sides of a
garage floor or ramp, or building walls that act as restraints for vehicles.

-JR:- i ,9_33@0 QLé‘cooo o§s®:>:qp: (Uniformly Distributed Loads)
R.J-2.J-0o1 c¥3adeo0n0§qEaenigp: (Required Live Loads)
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3.2.2 MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS, Lo , AND MINIMUM

CONCENTRATED LIVE LOAD

CONCE
UNIFOR | NTRAT
OCCUPANCY OR USE M (PSF) ED
(LBS)
1. Apartments (see residential) — —
2. Access floor systems
Office use 50 2,000
Computer use 100 2,000
3. Armories and drill rooms 150 —
4. Assembly areas and theaters
Fixed seats (fastened to floor) 60
Follow spot, projections and control rooms 50
Lobbies 100 —
Movable seats 100
Stages and platforms 125
5. Balconies 100
On one- and two-family residences only, and not exceeding
100 sqft 60 -
6. Bowling alleys 75 —
7. Catwalks 40 300
8. Dance halls and ballrooms 100 —
9. Decks Same as
occupancy —
served &
10. Dining rooms and restaurants 100 —
11. Dwellings (see residential) — —
12. Cornices 60 —
13. Corridors, except as otherwise indicated 100 —
14. Elevator machine room grating (on area of 4 in?) — 300
15. Finish light floor plate construction (on area of 1 in?) — 200
16. Fire escapes 100
On single-family dwellings only 40 —
17. Garages (passenger vehicles only) 40 Note ?
Trucks and buses See Section 3.2.3.4
18. Grandstands (see stadium and arena bleachers) — —
19. Gymnasiums, main floors and balconies 100 —
20. Handrails, guards and grab bars See Section 3.2.3.5.1
21. Hospitals
Corridors above first floor 80 1,000
Operating rooms, laboratories 60 1,000
Patient rooms 40 1,000
22. Hotels (see residential) — —

J()
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CONCE
UNIFOR N-
OCCUPANCY OR USE M (PSF) | TRATE
D (LBS)
23. Libraries
Corridors above first floor 80 1,000
Reading rooms 60 1,000
Stack rooms 150° 1,000
24. Manufacturing
Heavy 250 3,000
Light 125 2,000
25. Marquees 75 —
26. Office buildings
Corridors above first floor 80 2,000
File and computer rooms shall be designed for heavier
loads based on anticipated occupancy - -
Lobbies and first-floor corridors 100 2,000
Offices 50 2,000
27. Penal institutions
Cell blocks 40
Corridors 100 B
28. Residential
One- and two-family dwellings
Uninhabitable attics without storage " 10
Uninhabitable attics with limited storage ™ 20
Habitable attics and sleeping areas 30
All other areas except balconies and decks 40 —
Hotels and multiple-family dwellings
Private rooms and corridors serving them 40
Public rooms and corridors serving them 100
29. Reviewing stands, grandstands and bleachers Note ©
30. Roofs
All roof surfaces subject to maintenance workers 300
Awnings and canopies
Fabric construction supported by a lightweight rigid >
skeleton structure Non-
reduceable
All other construction 20
Ordinary flat, pitched, and curved roofs 20
Primary roof members, exposed to a work floor
Single panel point of lower chord of roof trusses or any
point along primary structural members supporting
roofs 2,000
Over manufacturing, storage, Warehouse, and repair
garages
All other occupancies 300
Roofs used for other special purposes Note Note &
Roofs used for promenade purposes 60
Roofs used for roof gardens or assembly purposes 100
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CONCE
UNIFOR N-
OCCUPANCY OR USE M (PSF) | TRATE
D (LBS)
31. Schools
Classrooms 40 1,000
Corridors above first floor 80 1,000
First-floor corridors 100 1,000
32. Scuttles, skylight ribs and accessible ceilings — 200
33. Sidewalks, vehicular driveways and yards, subject to trucking 250¢ 8,000°
34. Skating rinks 100 —
35. Stadiums and arenas
Bleachers 100°¢
Fixed seats (fastened to floor) 60° —
36. Stairs and exits Note
One- and two-family dwellings 40
All other 100
37. Storage warehouses (shall be designed for heavier loads if
required for anticipated storage)
Heavy 250
Light 125
38. Stores
Retail
First floor 100 1,000
Upper floors 75 1,000
Wholesale, all floors 125 1,000
39. Vehicle barriers See Section 3.2.3.5.3
40. Walkways and elevated platforms (other than exit ways) 60 —
41. Yards and terraces, pedestrians 100 —

For SI: 1 inch = 25.4 mm, 1 square inch = 645.16 mm?, 1 square foot = 0.0929 m?,
1 pound per square foot = 0.0479 kN/m?, 1 pound = 0.004448 kN,
1 pound per cubic foot = 16 kg/m?

a. Floors in garages or portions of buildings used for the storage of motor vehicles shall be
designed for the uniformly distributed live loads of Table 3.2.2 or the following concentrated
loads: (1) for garages restricted to vehicles accommodating not more than nine passengers,
3,000 pounds acting on an area of 4.5 inches by 4.5 inches; (2) for mechanical parking
structures without slab or deck which are used for storing passenger vehicles only, 2,250
pounds per wheel.

b. The loading applies to stack room floors that support non mobile, double-faced library books
stacks, subject to the following limitations:

1. The nominal books stack unit height shall not exceed 90 inches;

2. The nominal shelf depth shall not exceed 12 inches for each face; and

3. Parallel rows of double-faced books stacks shall be separated by aisles not less than
36 inches wide.

c. Design in accordance with the ICC Standard on Bleachers, Folding and Telescopic Seating
and Grandstands.
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Other uniform loads in accordance with an approved method which contains provisions for
truck loadings shall also be considered where appropriate.
The concentrated wheel load shall be applied on an area of 20 square inches.
Minimum concentrated load on stair treads (on area of 4 square inches) is 300 pounds
See Section 3.1.3.9 for decks attached to exterior walls.
Attics without storage are those where the maximum clear height between the joist and rafter
is less than 42 inches, or where there are not two or more adjacent trusses with the same
web configuration capable of containing a rectangle 42 inches high by 2 feet wide, or
greater, located within the plane of the truss. For attics without storage, this live load need
not be assumed to act concurrently with any other live load requirements.
For attics with limited storage and constructed with trusses, this live load need only be
applied to those portions of the bottom chord where there are two or more adjacent trusses
with the same web configuration capable of containing a rectangle 42 inches high by 2 feet
wide or greater, located within the plane of the truss. The rectangle shall fit between the top
of the bottom chord and the bottom of any other truss member, provided that each of the
following criteria is met:

1. The attic area is accessible by a pull-down stairway or framed opening and

2. The truss shall have a bottom chord pitch less than 2:12.

3. Bottom chords of trusses shall be designed for the greater of actual imposed dead
load or 10 psf, uniformly distributed over the entire span.

Attic spaces served by a fixed stair shall be designed to support the minimum live load
specified for habitable attics and sleeping rooms.

Roofs used for other special purposes shall be designed for appropriate loads as approved
by the building official.
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3.2.3.4 Truck and Bus Garages

Minimum live loads for garages having trucks or buses shall be as specified in Table 3.2.3 but
shall not be less than 50 psf (2.40 kN/m?), unless other loads are specifically justified and
approved by the building official. Actual loads shall be used where they are greater than the
loads specified in the table.

3.2.3.4.1 Truck and Bus Garage Live Load Application

The concentrated load and uniform load shall be uniformly distributed over a 10-foot (3048
mm) width on a line normal to the centre line of the lane placed within a 12-foot-wide (3658
mm) lane. The loads shall be placed within their individual lanes so as to produce the
maximum stress in each structural member. Single spans shall be designed for the uniform
load in Table 3.2.3 and one simultaneous concentrated load positioned to produce the
maximum effect. Multiple spans shall be designed for the uniform load in Table3.2.3 on the
spans and two simultaneous concentrated loads in two spans positioned to produce the
maximum negative moment effect. Multiple span design loads, for other effects, shall be the
same as for single spans.

TABLE 3.2.3 UNIFORM AND CONCENTRATED LOADS

CONCENTRATED LOAD
UNIFORM LOAD (pounds)®
LOADING CLASS? | (pounds/linear foot of
lane) For moment For shear
design design
H20-44 and HS20-44 640 18,000 26,000
H15-44 and HS15-44 480 13,500 19,500

For SI: 1 pound per linear foot = 0.01459 kN/m, 1 pound = 0.004448 kN, 1 ton = 8.90 kN.

a. An H loading class designates a two-axle truck with a semitrailer. An HS loading class
designates a tractor truck with a semitrailer. The numbers following the letter classification
indicate the gross weight in tons of the standard truck and the year the loadings were
instituted.

b. See Section 3.2.3.4.1 for the loading of multiple spans.

3.2.3.5 Loads on Handrails, Guardrail Systems, Grab Bar Systems, Vehicle Barrier
Systems, and Fixed Ladders

3.2.3.5.1 Loads on Handrails and Guardrail Systems

All handrail assemblies and guardrail systems shall be designed to resist a single concentrated
load of 200 1b (0.89 kN) applied in any direction at any point along the top and to transfer this
load through the supports to the structure.
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Further, all handrail assemblies and guardrail systems shall be designed to resist a load of 50
Ib/ft (pound-force per linear foot) (0.73 kN/m) applied in any direction at the top and to
transfer this load through the supports to the structure. This load need not be assumed to act
concurrently with the load specified in the preceding paragraph, and this load need not be
considered for the following occupancies:

1. One- and two-family dwellings.

2. Factory, industrial, and storage occupancies, in areas that are not accessible to the public
and that serve an occupant load not greater than 50, the minimum load in that are shall be
20 1b/ft (0.29kN/m).

Intermediate rails (all those except the handrail), balusters, and panel fillers shall be designed

to withstand a horizontally applied normal load of 50 Ib (0.22 kN) on an area not to exceed 1

ft square (305 mm square) including openings and space between rails. Reactions due to this

loading are not required to be superimposed with those of either preceding paragraph.

Where handrails and guards are designed using working stress design exclusively for the loads
specified in this section, the allowable stress for the members and their attachments are
permitted to be increased by one-third.

3.2.3.5.2 Loads on Grab Bar Systems

Grab bar systems shall be designed to resist a single concentrated load of 250 1b (1.11 kN)
applied in any direction at any point.

3.2.3.5.3 Loads on Vehicle Barrier Systems

Vehicle barrier systems for passenger cars shall be designed to resist a single load of 6,000 1b
(26.70 kN) applied horizontally in any direction to the barrier system, and shall have
anchorages or attachments capable of transferring this load to the structure. For design of the
system, the load shall be assumed to act at a minimum height of 1 ft 6 in. (460 mm) above the
floor or ramp surface on an area not to exceed 1foot square (305 mm square), and is not
required to be assumed to act concurrently with any handrail or guardrail loadings specified
in Section 3.2.3.4.1. Garages accommodating trucks and buses shall be designed in
accordance with an approved method, which contains provision for traffic railings.

3.2.3.5.4 Loads on Fixed Ladders

The minimum design live load on fixed ladders with rungs shall be a single concentrated load
of 300 1b (1.33 kN), and shall be applied at any point to produce the maximum load effect on
the element being considered. The number and position of additional concentrated live load
units shall be a minimum of 1 unit of 300 Ib (1.33 kN) for every 10 ft (3,048 mm) of ladder
height.

Where rails of fixed ladders extend above a floor or platform at the top of the ladder, each side
rail extension shall be designed to resist a concentrated live load of 100 1b (0.445 kN) in any
direction at any height up to the top of the side rail extension. Ship ladders with treads instead
of rungs shall have minimum design loads as stairs, defined in Table 3.2.2.

3.2.3.6 Loads Non Specified

For occupancies or uses not designated in Sections 3.2.3.2 or 3.2.3.3, the live load shall be
determined in accordance with a method approved by the authority having jurisdiction.

3.2.3.7 Partial Loading

The full intensity of the appropriately reduced live load applied only to a portion of a structure
or member shall be accounted for if it produces a more unfavorable effect than the same intensity
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applied over the full structure or member. Roof live loads are to be distributed as specified in
Table 3.2.2.

3.2.3.8 Impact Loads

The live loads specified in Sections 3.2.3.2 shall be assumed to include adequate allowance for
ordinary impact conditions. Provision shall be made in the structural design for uses and loads
that involve unusual vibration and impact forces.

3.2.3.8.1 Elevators

All elevator loads shall be increased by 100 percent for impact and the structural supports
shall be designed within the limits of deflection prescribed by ANSI A17.2 and ANSI/ASME
Al7.1.

3.2.3.8.2 Machinery

For the purpose of design, the weight of machinery and moving loads shall be increased as
follows to allow for impact: (I) elevator machinery, 100 percent; (2) light machinery, shaft-
or motor-driven, 20 percent; (3) reciprocating machinery or power-driven units, 50 percent;
and (4) hangers for floors or balconies, 33 percent. All percentages shall be increased where
specified by the manufacturer.

3.2.3.9 Reduction in Live Loads

Except for roof uniform live loads, all other minimum uniformly distributed live loads, L0 in
Table 3.2.2, may be reduced according to the following provisions.

3.2.3.9.1 General

Subject to the limitations of Sections 3.2.3.9.1.1 through 3.2.3.9.1.4, members for which a
value of K7, At is 400 ft2 (37.16 m?) or more are permitted to be designed for a reduced live
load in accordance with the following equation:

L=L, (O‘ZHJ%# Eq.(3.2.18)
In SI:
L=Ly (0.25+ %)
where
L = reduced design live load per ft* (m?) of area supported by the
member
Lo = unreduced design live load per ft? (m?) of area supported by the
member (see Table 3.2.2)
KL = live load element factor (see Table 3.2.4)
Ar = tributary area in ft* (m?)

L shall not be less than 0.50 Ly for members supporting one floor and L shall not be less than
0.40 Ly for members supporting two or more floors.

3.2.3.9.1.1 Heavy Live Loads
Live loads that exceed 100 Ib/ft? (4.79 kN/m?) shall not be reduced.
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EXCEPTIONS:

1. Live loads for members supporting two or more floors may be reduced by a maximum
of 20 percent, but the live load shall not be less than L as calculated in Section 3.2.3.9.1.

2. For uses other than storage, where approved, additional live load reductions shall be
permitted where shown by the registered design engineer that a rational approach has
been used and that such reduction are warranted.

TABLE 3.2. 4 LIVE LOAD ELEMENT FACTOR, KLL

Element KL
Interior columns 4
Exterior columns without cantilever slabs 4
Edge columns with cantilever slabs 3
Corner columns with cantilever slabs 2
Edge beams without cantilever slabs 2
Interior beams 2
All other members not identified above including: 1
e Edge beams with cantilever slabs
e Cantilever beams
o Two-way slabs
e Members without provisions for continuous shear transfer normal to their
span

3.2.3.9.1.2 Passenger Car Garages

The live loads shall not be reduced in passenger car garages.

EXCEPTION:

Live loads for members supporting two or more floors may be reduced by a maximum of
20 percent, but the live load shall not be less than L as calculated in Section 3.2.3.9.1.

3.2.3.9.1.3 Special Occupancies

Live loads of 100 Ib/ft> (4.79 kN/m?) or less shall not be reduced in public assembly
occupancies.

3.2.3.9.1.4 Special Structural Elements

Live load shall not be reduced for one-way slabs except as permitted in Section 3.2.3.9.1.1.
Live loads of 100 psf (4.79 kN/m?) or less shall not be reduced for roof members except as
specified in Section 3.2.3.11.2.
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3.2.3.9.2 Alternative Floor Live Load Reduction
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As an alternative to Section 3.2.3.9.1, floor live loads are permitted to be reduced in
accordance with the following provisions. Such reductions shall apply to slab systems, beams,
girders, columns, piers, walls and foundations.

1.
2.

—

A reduction shall not be permitted in group A occupancies. (i.e., Assembly Group A)
A reduction shall not be permitted where the live load exceeds 100 psf (4.79 kN/m?)
except that the design live load for members supporting two or more floors is permitted to

be reduced by 20 percent.

. A reduction shall not be permitted in passenger vehicle parking garages except that the

live loads for members supporting two or more floors are permitted to be reduced by a

maximum of 20 percent.

For live loads not exceeding 100 psf (4.79 kN/m?), the design live load for any structural
member supporting 150 square feet (13.94 m?) or more is permitted to be reduced in

accordance with the following equation:

R=0.08 (4-150) Eq. (3.2.19)
In SI:

R=0.861 (A—13.94)

Such reduction shall not exceed the smallest of:

. 40 percent for horizontal members;

60 percent for vertical members; or

. R as determined by the following equation.

R=23.1(1+D/Ly Eq. (3.2.20)
where:

A = Area of floor supported by the member, ft*> (m?)

D = Dead load per ft2 (m?) of area supported

Lo= Unreduced live load per ft2 (m?) of area supported

R =Reduction in percent

3.2.3.10 Distribution of Floor Loads

Where uniform floor live loads are involved in the design of structural members arranged so as
to create continuity, the minimum applied loads shall be the full dead loads on all spans in
combination with the floor live loads on spans selected to produce the greatest effect at each
location under consideration. It shall be permitted to reduce floor live loads in accordance with
Section 3.2.3.9.

3.2.3.11 Roof Loads

The structural supports of roofs and marquees shall be designed to resist wind and, where
applicable, earthquake load, in addition to the dead load of construction and the appropriate live
loads as prescribed in this section, or set forth in Table 3.2.2. The live loads acting on a sloping

surface shall be assumed to act vertically on the horizontal projection of that surface.

3.2.3.11.1 Distribution of Roof Loads

Where uniform roof live loads are reduced to less than 20 psf (0.958 kN/m?) in accordance
with Section 3.2.3.11.2.1 and are involved in the design of structural members arranged so as
to create continuity, the minimum applied loads shall be the full dead loads on all spans in

JG)



@c 0Qe Q2,88 20Co o O o Q. oQ,

$62&CC F2680000FIPNCEP D $O$:C00309$]|09QP: - JO 9 320C3 Q
combination with the roof live loads on adjacent spans or on alternate spans, whichever
produces the greatest effect. See Section 3.2.3.11.2 for minimum roof live loads.

3.2.3.11.2 Reduction in Roof Live Loads

The minimum uniformly distributed roof live loads, LO in Table 3.2.2, are permitted to be
reduced according to the following provisions.

3.2.3.11.2.1 Flat, Pitched, and Curved Roofs

Ordinary flat, pitched, and curved roofs are permitted to be designed for a reduced roof live
load, as specified in Eq. (3.2.21) or other controlling combinations of loads, as discussed in
Section 3.2.1, whichever produces the greater load. In structures such as greenhouses, where
special scaffolding is used as a work surface for workmen and materials during maintenance
and repair operations, a lower roof load than specified in Eq. (3.2.21) shall not be used unless
approved by the authority having jurisdiction. On such structures, the minimum roof live
load shall be 12 psf (0.58 kN/m?).
L,=Ly R;R, where 12 <L,<20 Eq. (3.2.21)

In SI:

Lr:LO R1R2 where 0.58 SLr§096
where,
Lr =reduced roof live load per ft2 (m?) of horizontal projection in pounds per ft2 (kN/m?)

The reduction factors R; and R shall be determined as follows:
R,=I for 4,<200 Eq.(3.2.22a)
R, = 1.2 - 0.0014, for 200 ft? < A, < 600 ft*> Eq.(3.2.22b)

R, =0.6 for A, = 600 ft? Eq.(3.2.22¢)
In SI:

R, =1 for A, < 18.58 m?
R, = 1.2 —0.0114, for 1858 m? < 4, < 55.74 m?

R, =0.6 for A, = 55.74 m?

where A4, = tributary area (i.e., span length multiplied by effective width) in ft*> (m?)
supported by any structural member, and

R,=1 for F <4 Eq.(3.2.23a)

R, =1.2—-0.05F for4 <F <12 Eq.(3.2.23b)

R, = 0.6 for F > 12 Eq.(3.2.23¢)
where

- for a pitched roof, F' = number of inches of rise per foot (in SI: F = 0.12 X slope, with
slope expressed as a percentage)
- for an arch or dome, F = rise-to-span ratio multiplied by 32.
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3.2.3.11.2.2 Special Purpose Roofs

Roofs that have an occupancy function, such as roof gardens, assembly purposes,
promenade purposes, or other special purposes shall be designed for a minimum live load
as required in Table 3.2.2 and are permitted to have their uniformly distributed live load
reduced in accordance with the requirements of Section 3.2.3.9

3.2.3.11.2.3 Landscaped Roofs

Where roofs are to be landscaped, the uniform design live load in the landscaped area shall
be 20 psf (0.958 kN/m?). The weight of the landscaping materials shall be considered as
dead load and shall be computed on the basis of saturation of the soil.

3.2.3.11.2.4 Awnings and Canopies

Awnings and canopies shall be designed for uniform live loads as required in Table 3.2.2 as
well as for wind loads as specified in Section 3.

3.2.3.12 Crane Loads

The crane live load shall be the rated capacity of the crane. Design loads for the runway beams,
including connections and support brackets, of moving bridge cranes and monorail cranes shall
include the maximum wheel loads of the crane and the vertical impact, lateral, and longitudinal
forces induced by the moving crane.

3.2.3.12.1 Maximum Wheel Load

The maximum wheel loads shall be the wheel loads produced by the weight of the bridge, as
applicable, plus the sum of the rated capacity and the weight of the trolley with the trolley
positioned on its runway at the location where the resulting load effect is maximum.

3.2.3.12.2 Vertical Impact Force

The maximum wheel loads of the crane shall be increased by the percentages shown below to
determine the induced vertical impact or vibration force:

e Monorail cranes (powered) 25%
e Cab-operated or remotely operated bridge cranes (powered) 25%
e Pendant-operated bridge cranes (powered) 10%

e Bridge cranes or monorail cranes with hand-geared bridge, trolley, and hoist 0%
3.2.3.12.3 Lateral Force

The lateral force on crane runway beams with electrically powered trolleys shall be calculated
as 20 percent of the sum of the rated capacity of the crane and the weight of the hoist and
trolley. The lateral force shall be assumed to act horizontally at the traction surface of a runway
beam, in either direction perpendicular to the beam, and shall be distributed according to the
lateral stiffness of the runway beam and supporting structure.

3.2.3.12.4 Longitudinal Force

The longitudinal force on crane runway beams, except for bridge cranes with hand-geared
bridges, shall be calculated as 10 percent of the maximum wheel loads of the crane. The
longitudinal force shall be assumed to act horizontally at the traction surface of a runway
beam in either direction parallel to the beam.
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3.2.3.13 Interior Walls and Partitions

Interior walls and partitions that exceed 6 feet (1829 mm) in height, including their finish
materials, shall have adequate strength to resist the loads to which they are subjected but not
less than a horizontal load of 5 psf (0.240 kN/m?).

EXCEPTION:

Fabric partitions complying with Section 3.2.3.13.1 shall not be required to resist the minimum
horizontal load of 5 psf (0.240 kN/m?).

3.2.3.13.1 Fabric Partition

Fabric partitions that exceed 6 ft (1829 mm) in height, including their finish materials, shall
have adequate strength to resist the following load conditions:

1. A horizontal distributed load of 5 psf (0.240 kN/m?) applied to the partition framing. The
total area used to determine the distributed load shall be the area of the fabric face between
the framing members to which the fabric is attached. The total distributed load shall be
uniformly applied to such framing members in proportion to the length of each member.

2. A concentrated load of 40 pounds (0.176 kN) applied to an 8-in. diameter (203 mm) area
[(50.3 in? (32452 mm?)] of the fabric face at a height of 54 inches (1372 mm) above the
floor.

Q.J-GIl 8166 0§30:qp: (Rain Loads)
Q. J-G.o1l 206030§¢ 3e0Sa0002:¢p: (Symbols and Notation)

R = rain load on the undeflected roof, in Ib/ft> (kN/m?). When the phrase "undeflected roof

is used, deflections from loads (including dead loads) shall not be considered when
determining the amount of rain on the roof.

ds= depth of water on the undeflected roof up to the inlet of the secondary drainage system
when the primary drainage system is blocked (i.e., the static head), in inches (mm).

dn= additional depth of water on the undeflected roof above the inlet of the secondary
drainage system at its design flow (i.e., the hydraulic head), in inches (mm).

R-J-G- Ju 38:6q30Es (Roof Drainage)
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2.J-9- i 328gloSeéadgqodqp: (Definitions)

APPROVED: Acceptable to the authority having jurisdiction.

BASE FLOOD: The flood having a 1 percent chance of being equaled or exceeded in any given
year.

BASE FLOOD ELEVATION (BFE): The clevation of flooding, including wave height,
having a 1 percent chance of being equaled or exceeded in any given year.

BREAKAWAY WALL: Any type of wall subject to flooding that is not required to provide
structural support to a building or other structure, and that is designed and constructed such that,
under base flood or lesser flood conditions, it will collapse in such a way that: (1) it allows the
free passage of floodwaters, and (2) it does not damage the structure or supporting foundation
system.

COASTAL A-ZONE: An area within a special flood hazard area, landward of a V-Zone or
landward of an open coast without mapped V-Zones. To be classified as a Coastal A-Zone, the
principal source of flooding must be astronomical tides, storm surges, seiches, or tsunamis, not
riverine flooding, and the potential for breaking wave heights greater than or equal to 1.5 ft
(0.46 m) must exist during the base flood.

COASTAL HIGH HAZARD AREA (V-ZONE): An area within a Special Flood Hazard
Area, extending from offshore to the inland limit of a primary frontal dune along an open coast,
and any other area that is subject to high-velocity wave action from storms or seismic sources.

DESIGN FLOOD ELEVATION (DFE): The elevation of the design flood, including wave
height, relative to the datum specified on a community’s flood hazard map.

FLOOD HAZARD AREA: The area subject to flooding during the design flood.

SPECIAL FLOOD HAZARD AREA (AREA OF SPECIAL FLOOD HAZARD): The land
in the floodplain subject to a 1 percent or greater chance of flooding in any given year.

2-J-9-o1 88&:x05q)05qpaaé cBmedaopdangindqp: (Design Requirements)
2.J-9-9.01 88&: 0§ =0:qp: (Design Loads)
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2-J-9-2.21 [B1038¢[g14§e0T§ 0§3e02qp: (Loads on Breakaway Walls)
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2-J-9:G1l eq[03:05(gdedl eo0o 0§30:4p: (Loads During Flooding)
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R-J-9:G. Ju eq[880§=e0: (Hydrostatic Loads)
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2-J-9.6.21 eqaq€odae0: (Hydrodynamic Loads)
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D, = % Eq. (3.2.25)

= average velocity of water in ft/s (m/s)
= acceleration due to gravity, 32.2 ft/s (9.81 m/s°)
= coefficient of drag or shape factor (not less than 1.25)
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H, = 0.78d, Eq. (3.2.26)

where,
Hb = breaking wave height in ft (m)
ds = local still water depth in ft (m)
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d;, = 0.65(BFE —G) Eq. (3.2.27)
where,
BFE =BFE in ft (m)
G = ground elevation in ft (m)
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Wave Loads on Vertical Pilings and Columns)
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F, = 0.5y,,CpDH} Eq.(3.2.28)

where,

Fp = net wave force, in Ib (kN)
yw = unit weight of water, in Ib per cubic ft (kN/m>),

= 62.4 pcf (9.80 kN/m?) for fresh water and 64.0 pcf(10.05 kN/m?) for salt water
Cp = coefficient of drag for breaking waves,
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1.75 for round piles or columns, and

2.25 for square piles or columns

pile or column diameter, in ft (m) for circular sections, or for a square pile or
column, 1.4 times the width of the pile or column in ft (m)

Hy, = breaking wave height, in ft (m)
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Loads on Vertical Walls)
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Prax = prwds"' ]ZYst Eq (3229)
and
F, = L1Cypwd’s + 2.4p.ds’ Eq (3.2.30)
where
Punax = maximum combined dynamic (Cyywds) and static (1.2y.ds) wave
pressures, also referred to as shock pressures in Ib/fi’ (kN/m?)
F: = net breaking wave force per unit length of structure, also  referred to as shock,
impulse, or wave impact force in Ib/ft (kN/m), acting near the still water
elevation

Cp = dynamic pressure coefficient (1.6 < Cp<3.5) (see Table 3.2.5-1)

yw = unit weight of water, in Ib per cubic ft (kN/m3), = 62.4 pcf (9.80 kN/m3) for fresh
water and 64.0 pcf (10.05 kN/m3) for salt water

still water depth in ft (m) at base of building or other structure where the wave
breaks
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F, = 11Cyywd’s + 1.99d § Eq. (3.2.31)
where,
F, = net breaking wave force per unit length of structure, also referred to as shock,
impulse, or wave impact force in Ib/ft (kN/m), acting near the still water elevation
C, = dynamic pressure coefficient (1.6 < C,<3.5) (see Table 3.2.5-1)

9



@c R8¢ 356505053035338 6 d$ 695 8008082105608 - 16 Q.
§GD§CCG’B [Sem) 393?&?0613 ®Q|§®88§o036o88§q1 (ﬂ’.)o J Jf) S'BQCo Q

yw = unit weight of water, in Ib per cubic ft (kN/m>), = 62.4 pcf (9.80 kN/m?) for firesh
water and 64.0 pcf (10.05 kN/m?) for salt water

ds = still water depth in ft (m) at base of building or other structure where the wave
breaks

R-J-9:6.6.21 esléadodevnodean §hqpieols od&:goSofmentgp: (Breaking
Wave Loads on Non Vertical Walls)
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Fn = Fsin’a Eq.(3.2.32)
where
Fu = horizontal component of breaking wave force in Ib/ft (kN/m)
F: = net breaking wave force acting on a vertical surface in Ib/ft (kN/m)
a =  vertical angle between non-vertical surface and the horizontal

2-J9:6.6.c1 eoodioqod§ndacdeon cflgpiclogoé [gdedleonn oé:(god
o@a@oz qs (Breaking Wave Loads from Obliquely Incident Waves)
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F,i = Fusin’a Eq. (3.2.33)
where,
F,i = horizontal component of obliquely incident breaking wave force in Ib/ft (kN/m)
F, = net breaking wave force (normally incident waves) acting on a vertical surface
in Ib/ft (kN/m)
a = horizontal angle between the direction of wave approach and the vertical
surface

R-J-9-G.91 6500¢¢) 0Beapade0o0§aeniqp: (Impact Loads)
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TABLE 3.2.5-1 VALUE OF DYNAMIC PRESSURE COEFFICIENT, C,

Building Category G
| 1.6
11 2.8
III 3.2
IV 3.5
Verticalwall
M Crest of reflected wave
Dynamic pressure
1.2 d; Crest of incident
W )
A 50 A Stillwater level
ds
W
Ground

FIGURE 3.2.5-1 NORMALLY INCIDENT BREAKING WAVE PRESSURES AGAINST A VERTICAL WALL (space behind
vertical wall is dry)
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Vertical wall

Crestofreflected wave

T Dynamic pressure

Crestofincident
wave

0.55 ds

stillwater level

__— Nethydrostatic pressure

Ground

FIGURE 3.2.5-2 NORMALLY INCIDENT BREAKING WAVE PRESSURES AGAINST A VERTICAL WALL (still water level

equal on both sides of wall)
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Q.21 2@8gloSgEaq0dgp:(Definitions)
The following definitions apply only to the provisions of Section 3.3.

APPROVED: Acceptable to the authority having jurisdiction.

BASIC WIND SPEED, V: Three-second gust speed at 33 ft (10 m) above the ground in Exposure
C (see Section 3.3.4.6.3) as determined in accordance with Section 3.3.4.4.

BUILDING, ENCLOSED: A building that does not comply with the requirements for open or
partially enclosed buildings.

BUILDING ENVELOPE: Cladding, roofing, exterior walls, glazing, door assemblies, window
assemblies, skylight assemblies, and other components enclosing the building.

BUILDING AND OTHER STRUCTURE, FLEXIBLE: Slender buildings that have a
fundamental natural frequency less than 1Hz.

BUILDING, LOW-RISE: Enclosed or partially enclosed buildings that comply with the
following conditions:

1. Mean roof height h less than or equal to 60 ft (18 m).

2. Mean roof height h does not exceed least horizontal dimension.
BUILDING, OPEN: A building having each wall at least 80 percent open. This condition is
expressed for each wall by the equation 49 > 0.84,where

Ao=total area of openings in a wall that receives positive external pressure, in ft? (m?)
Ax= the gross area of that wall in which A4 is identified, in ft* (m?)

BUILDING PARTIALLY ENCLOSED: A building that complies with both of the following
conditions:

1. The total area of openings in a wall that receives positive external pressure exceeds the sum
of the areas of openings in the balance of the building envelope (walls and roof) by more
than 10 percent.

2. The total area of openings in a wall that receives positive external pressure exceeds 4 ft* (0.37
m?) or 1 percent of the area of that wall, whichever is smaller, and the percentage of openings
in the balance of the building envelope does not exceed 20 percent.

These conditions are expressed by the following equations:

1. Ao>1.10 Aoi;
2. Ao> 4 sqft (0.37 m?) or> 0.01 Ag, whichever is smaller, andAoi / Agi <0.20
where

Ao, Ag are as defined for Open Building

Aoi= the sum of the areas of openings in the building envelope (walls and roof) not
including Ay, in ft*> (m?)
Agi= the sum of the gross surface areas of the building envelope (walls and roof) not
including Ag, in ft* (m?)
BUILDING OR OTHER STRUCTURES, REGULAR-SHAPED: A building having no
unusual geometrical irregularity in spatial form.

BUILDING OR OTHER STRUCTURES, RIGID: A building whose fundamental frequency
is greater than or equal tol1Hz.

BUILDING, SIMPLE DIAPHRAGM: A building in which both windward and leeward wind
loads are transmitted through floor and roof diaphragms to the same vertical MWFRS (e.g., no
structural separations).
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COMPONENTS AND CLADDING: Elements of the building envelope that do not qualify as
part of the MWFRS.

DESIGNFORCE, F: Equivalent static force to be used in the determination of wind loads for
open buildings.

DESIGN PRESSURE, p: Equivalent static pressure to be used in the determination of wind
loads for buildings.

EAVE HEIGHT, h: The distance from the ground surface adjacent to the building to the roof
eave line at a particular wall.

If the height of the eave varies along the wall, the average height shall be used.

EFFECTIVE WIND AREA, A: The area used to determine GCp. For component and cladding
elements, the effective wind area in Fig: 6-11 through 6-17 and Fig: 6-19 in Appendix is the span
length multiplied by an effective width that need not be less than one-third the span length. For
cladding fasteners, the effective wind area shall not be greater than the area that is tributary to an
individual fastener.

ESCARPMENT: Also known as scarp, with respect to topographic effects in Section 3.3.5.7, a
cliff or steep slope generally separating two levels or gently sloping areas (see Fig.3.3.3).

FREE ROOQOF: Roof with a configuration generally conforming to those shown in Fig 6-18A
through 6-18D in Appendix (mono slope, pitched, or troughed) in an open building with no
enclosing walls underneath the roof surface.

GLAZING: Glass or transparent or translucent plastic sheet used in windows, doors, skylights,
or curtain walls.

GLAZING, IMPACT RESISTANT: Glazing that has been shown by testing in accordance with
ASTM EI886 and ASTM EI996 or other approved test methods to withstand the impact of wind-
borne missiles likely to be generated in wind-borne debris regions during design winds.

HILL: With respect to topographic effects in Section 3.3.5.7, a land surface characterized by
strong relief in any horizontal direction (see Fig. 3.3.3).

IMPORTANCE FACTOR, I: A factor that accounts for the degree of hazard to human life and
damage to property.

MAIN WIND-FORCE RESISTING SYSTEM (MWEFRS): An assemblage of structural
elements assigned to provide support and stability for the overall structure. The system generally
receives wind loading from more than one surface.

MEAN ROOF HEIGHT, h: The average of the roof eave height and the height to the highest
point on the roof surface, except that, for roof angles of less than or equal to 10°, the mean roof
height shall be the roof eave height.

OPENINGS: Apertures or holes in the building envelope that allow air to flow through the
building envelope and that are designed as "open" during design winds as defined by these
provisions.

RECOGNIZED LITERATURE: Published research findings and technical papers that are
approved.

RIDGE: With respect to topographic effects in Section 3.3.4.7 an elongated crest of a hill
characterized by strong relief in two directions (see Fig. 3.3.3).

Q.2.91 2060500&¢ 32¢05m200:q: (Symbols and notation)

The following symbols and notation apply only to the provisions of Section 3.3.
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A = effective wind area, in ft*> (m?)

Af = area of open buildings either normal to the wind direction or projected on a plane normal
to the wind direction, in ft2 (m2)

Ag = the gross area of that wall in which AQ is identified, in ft2 (m2)

Agi = the sum of the gross surface areas of the building envelope (walls and roof) not including
Ag, in ft2 (m2)

A0 = total area of openings in a wall that receives positive external pressure, in ft2 (m2)

A0i = the sum of the areas of openings in the building envelope (walls and roof) not including
A0, in ft2 (m2)

AOg = total area of openings in the building envelope, in ft2 (m2)
As = gross area of the solid freestanding wall or solid sign, in ft2 (m2)
= width of pressure coefficient zone, in ft (m)

a

B = horizontal dimension of building measured normal to wind direction, in ft (m)
b =mean hourly wind speed factor in Eq. 6-14 from Table 6-2 (ASCE 7-05)

b = 3-5 gust speed factor from Table 6-2 (ASCE 7-05)

Cf = force coefficient to be used in determination of wind loads for other structures

CN = net pressure coefficient to be used in determination of wind loads for open buildings
Cp = external pressure coefficient to be used in determination of wind loads for buildings
¢ = turbulence intensity factor in Eq. 6-5 from Table 6-2 (ASCE 7-05)

D = diameter of a circular structure or member, in ft (m)

D' = depth of protruding elements such as ribs and spoilers, in ft (m)

F = design wind force for other structures, in b (N)

G = gust effect factor

Gf = gust effect factor for MWFRSs of flexible buildings

GCpn = combined net pressure coefficient for a parapet

GCp = product of external pressure coefficient and gust effect factor to be used in determination

of wind loads for buildings

GCpf= product of the equivalent external pressure coefficient and gust-effect factor to be used in
determination of wind loads for MWFRS of low-rise buildings

GCpi= product of internal pressure coefficient and gust-effect factor to be used in determination
of wind loads for buildings

g0 = peak factor for background response Eq. 6-4 and 6-8 (ASCE 7-05)
gR = peak factor for resonant response Eq. 6-8 (ASCE 7-05)

= peak factor for wind response Eq. 6-4 and 6-8 (ASCE 7-05)

height of hill or escarpment in Fig. 3.3.3, in ft (m)

8gv
H
h = mean roof height of a building, except that eave height shall be used for roof angle 6 of
less than or equal to 10°, in ft(m)

he = roof eave height at a particular wall, or the average height if the eave varies long the wall
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1 =importance factor

. = intensity of turbulence from Eq. 6-5 (ASCE 7-05)
K1, K2, K3= multipliers in Fig.3.3.3 to obtain Kzt
Kd = wind directionality factor in Table 6-4 (ASCE 7-05)
Kh = velocity pressure exposure coefficient evaluated at height z=h
Kz = velocity pressure exposure coefficient evaluated at height z
Kzt = topographic factor as defined in Section 3.3.4.7
L = horizontal dimension of a building measured parallel the wind direction, in ft(m)

Lh = distance upwind of crest of hill or escarpment in Fig.3.3.3 to where the difference in
ground elevation is half the height of hill or escarpment, in ft (m)

L,

N

= integral length scale of turbulence, in ft (m)
Lr = horizontal dimension of return corner for a solid freestanding wall or solid sign from
Fig.6-20 (ASCE 7-05), in ft (m)
¢ = integral length scale factor from Table 3.3.3, ft (m)
NI = reduced frequency from Eq. 6-12 (ASCE 7-05)
nl = building natural frequency, Hz
p = design pressure to be used in determination of wind loads for buildings, in [b/ft2 (N/m2)
pL = wind pressure acting on leeward face in Fig 6-9 (ASCE 7-05), in [b/ft2 (N/m2)
pnet = net design wind pressure from Eq. (3.3.2), in Ib/ft2 (N/m2)

pnet30 = net design wind pressure for Exposure B at h=30ft and I= 1.0 from Fig.3.3.2, in
Ib/ft2 (N/m2)

pp = combined net pressure on a parapet from Eq 6-20 (ASCE 7-05) in Ib/ft2 (N/m2)
ps = net design wind pressure from Eq. (3.3.1), in Ib/ft2 (N/m2)

ps 30= simplified design wind pressure for Exposure B at h= 30ft and I=1.0 from Fig.3.3.1, in
Ib/ft2 (N/m2)

pw = wind pressure acting on windward face in Fig 6-9 (ASCE 7-05), in [b/ft2 (N/m2)
O = background response factor from Eq. 6-6 (ASCE 7-05)
q = velocity pressure, in Ib/ft2 (N/m2)

Gn {083 = velocity pressure evaluated at height z= h, in [b/ft2 (N/m2)

% = vyelocity pressure for internal pressure determination, in Ib/ft2 (N/m2)
qp = velocity pressure at top of parapet, in [b/ft2 (N/m2)

qz = velocity pressure evaluated at height z above ground, in Ib/ft2 (N/m2)
R = resonant response factor from Eq. 6-10 (ASCE 7-05)

RB, Rh, RL =values from Eq. 6-13 (ASCE 7-05)

Ri = reduction factor from Eq. 6-16 (ASCE 7-05)

Rn = value from Eq. 6-11 (ASCE 7-05)
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= vertical dimension of the solid freestanding wall or solid sign from Fig 6-20 (ASCE 7-05),
in ft (m)
= rise-to-span ratio for arched roofs

=basic wind speed obtained from Table 3.3.1, in mi/h (m/s). The basic wind speed
corresponds to a 3-s gust speed at 33 ft (10 m) above ground in exposure Category C

Vi = un partitioned internal volume, ft3 (m3)

Vi = mean hourly wind speed at height Z , ft/s (m/s)
W = width of building in Figs. 6-12 and 6-144 (ASCE 7-05) and B and width of span in Figs.6-
13 and 6-15 (ASCE 7-05), in fi(m)
X =distance to centre of pressure from wind ward edge in Fig.6-18 (ASCE 7-05), in ft (m)
x = distance up wind or downwind of crest in Fig.3.3.3, in ft (m)
z = height above ground level, in ft (m)
Z

= equivalent height of structure, in ft (m)

zg = nominal height of the atmospheric boundary layer used in this standard. Values appear in

Table 6-2 (ASCE 7-05)

zmin = exposure constant from Table 6-2 (ASCE 7-05)

= & R K

m

s

= 3-s gust-speed power law exponent from Table 6-2 (ASCE 7-05)

= reciprocal of o from Table 6-2 (ASCE 7-05)

= mean hourly wind-speed power law exponent in Eq.6-14 from Table 6-2 (ASCE 7-05)
= damping ratio, percent critical for buildings

= ratio of solid area to gross area for solid free-standing wall, solid sign, open sign, face of
a trussed tower, or lattice structure

= adjustment factor for building height and exposure from Figs.3.3.1 and 3.3.2

€ = integral length scale power law exponent in Eq. 6-7 from Table 6-2 (ASCE 7-05)

n
0

1%

= value used in Eq. 6-13 (see Section 6.5.8.2) (ASCE 7-05)
= angle of plane of roof from horizontal, in degrees

= height-to-width ratio for solid sign

Q-2:Gll §p52c08: © 0gUSRE20D §p5:c0Es (Method 1-Simplified Procedure)

Q-2.G.0ll $03005 (Scope)

Qﬁssf:)%gsgq :DOO@OO:D&S) 88L :emo%o%ssos (design wind load) :De 39(33@

C
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@é:mé: Q (Method 3-Wind Tunnel Procedure) 32q 8(%53 @logéqeén
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2.2.G.Jo1  38m ccosaBadeq:osd (Main Wind-Force Resisting System)

saooéf?é ecjsgfzzeaoo @éza&saeaoocﬁsasisqu (Low-Rise Simple Diaphragm
buildings) & MWFRS qp:agogcf) C\gof)orIJLGOJQ 8%&@(\)83@93 (Simplified Design
Wind Pressure) ps aaé QO Q0 ogf: 605@0033039_5390383 39@@0305393%
qcﬁ:;o@éc;ﬁ eq@ééc;cf; G:ﬂ&\%(ﬁsgg%ogcﬁ (Horizontal and Vertical
. . C C C C ¢ O
Projections) qp:csoT 0ODEEPME0D sgogc;’sg@c 32000:00C B3eqP: (net
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N
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Main Wind Force Resisting System — Method 1 h < 60 ft.
Figure 3.3.1 (cont’d) Design Wind Pressure

Walls & Roofs
Enclosed Buildings
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Notes:
1.

12.
13.

14.

15.

10.

11.

Pressures shown are applied to the horizontal and vertical projections, for exposure
B, at h=30 ft (9.1 m), I = 1.0, and K, = 1.0. Adjust to other condition using
Equation 3.3.1.

. The load patterns shown shall be applied to each corner of the building in turn as

the reference corner

. For the design of the longitudinal MWFRS use 6= 0°, and locate the zone E/F, G/H

boundary at the mid-length of the building.

. Load cases 1 and 2 must be checked for 25° <8 < 45°. Load case 2 at 25° is

provided only for interpolation between 25° to 30°.

. Plus and minus signs signify pressures acting toward and away from the projected

surfaces, respectively.

. For roof slopes other than those shown, linear interpolation is permitted.

. The total horizontal load shall not be less than that determined by assuming ps = 0

in zones B & D.

. The zone pressures represent the following:

. Horizontal pressure zones - Sum of the windward and leeward net (sun of internal

and external) pressures on vertical projection of:

a. A-End zone of wall C - Interior zone of wall

b. B - End zone of roof D - Interior zone of roof
Vertical pressure zones - Net (sum of internal and external) pressures on horizontal
projection of:

a. E - End zone of windward roof G - Interior zone of windward roof

b. F - End zone of leeward roof H - Interior zone of leeward roof
Where zone E or G falls on a roof overhang on the windward side of the building,
use Eon and Gou for the pressure on the horizontal projection of the overhang.
Overhangs on the leeward and side edges shall have the basic zone pressure
applied.

Notation:

a: 10 percent of least horizontal dimension or 0.4h, whichever is smaller, but not
less than either 4 % of least horizontal dimension or 3 ft (0.9 m)
h: mean roof height, in feet (meters), except that eave height shall be used for roof
angles < 10°.

0: angle of plane of roof from horizontal, in degrees.
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Main Wind Force Resisting System — Method 1
h < 60 ft.
Figure 3.3.1 (cont’d) Design Wind Pressure
Walls & Roofs
Enclosed Buildings
Simplified Design Wind Pressure, ps3o (psf) (Exposure B at h = 30 ft., K21 = 1.0, with I = 1.0)
. Zones
e 00
Basic Wind Angle Load Horizontal Pressures Vertical Pressures Overhangs
Speed (mph (deg) Case
A B C D E F G H Eon Gon
0to5° 1 11.5 -5.9 7.6 -35 | -138 | -7.8 -9.6 -6.1 | -193 | -15.1
10° 1 12.9 -5.4 8.6 -3.1 | -13.8 | -84 -9.6 -6.5 | -19.3 | -15.1
15° 1 14.4 -4.8 9.6 2.7 | -13.8 | -9.0 -9.6 -6.9 | -193 | -15.1
20° 1 15.9 -4.2 10.6 23 | -13.8 | 9.6 -9.6 -7.3 | -193 | -15.1
85
1 144 23 104 24 -6.4 -8.7 -4.6 -7 -11.9 | -10.1
25°
2 | | e | e | 2.4 -4.7 -0.7 I el P
1 12.9 8.8 10.2 7.0 1.0 -7.8 0.3 -6.7 -4.5 -5.2
30° to 45°
2 12.9 8.8 10.2 7.0 5.0 -3.9 43 -2.8 -4.5 -5.2
0to5° 1 12.8 -6.7 8.5 -40 | -154 | -88 | -10.7 [ -6.8 | -21.6 | -16.9
10° 1 14.5 -6.0 9.6 35 | -154 | 94 | -10.7 | -7.2 | -21.6 | -169
15° 1 16.1 -5.4 10.7 -3.0 | -154 | -10.1 | -10.7 | -7.7 | -21.6 | -16.9
20° 1 17.8 -4.7 11.9 2.6 | -154 | -10.7 | -10.7 | -8.1 | -21.6 | -16.9
90
1 16.1 2.6 11.7 2.7 -7.2 -9.8 -5.2 -7.8 | -133 | -114
25°
2 | | e | e | 2.7 -53 -0.7 34 | - | -
1 14.4 9.9 11.5 7.9 1.1 -8.8 0.4 -1.5 -5.1 -5.8
30° to 45°
2 14.4 9.9 11.5 7.9 5.6 -4.3 4.8 -3.1 -5.1 -5.8
0to5° 1 15.9 -8.2 10.5 -49 | -19.1 | -10.8 | -13.3 | -84 | -26.7 | -20.9
10° 1 17.9 -1.4 11.9 -43 | -19.1 | -11.6 | -13.3 | -89 | -26.7 | -20.9
15° 1 19.9 -6.6 133 -3.8 | -19.1 | -124 | -13.3 | 9.5 | -26.7 | -20.9
20° 1 22.0 -5.8 14.6 -3.2 | -19.1 | -13.3 | -13.3 | -10.1 | -26.7 | -20.9
100
1 19.9 3.2 144 33 -8.8 -12 -6.4 9.7 | -165 -14
25°
2 | | e | e | -34 -6.6 -0.9 42 | - | -
1 17.8 12.2 14.2 9.8 1.4 -10.8 0.5 9.3 -6.3 212
30° to 45°
2 17.8 12.2 14.2 9.8 6.9 -53 5.9 -3.8 -6.3 212
0to5° 1 17.5 -9.0 11.6 54 | 211 | -119 | -147 | 93 | -294 -23
10° 1 19.7 -8.2 13.1 -47 | -21.1 | -12.8 | -147 | -9.8 | -294 -23
15° 1 21.9 273 14.7 -42 | -21.1 | -13.7 | -147 | -10.5 | -29.4 -23
20° 1 243 -8.4 16.1 3.5 | 211 | -147 | -14.7 | -11.1 | -294 -23
105
1 21.9 3.5 15.9 3.5 9.7 | -132 | -7.1 | -10.7 | -182 | -15.4
25°
2 | | e | e | -3.7 213 -1.0 4.6 | - | -
1 19.6 13.5 15.7 10.8 1.5 -11.9 0.6 -103 ] -69 -1.9
30° to 45°
2 19.6 13.5 15.7 10.8 7.6 -5.8 6.5 -4.2 -6.9 -1.9
110 0to5° 1 19.2 | -10.0 | 12.7 -59 | -23.1 | -13.1 | -16.0 | -10.1 | -32.3 | -25.3

99



@ceogéé 2G0TIV DI SO S:008:08 9100aPs - [0 320&
§9°% SQCEP O][$ORR§COOR$]|O2QP2: - JO J§) e
10° 1 216 | 90 [ 144 | 52 [ 231 [-141]-160] -108 [ -323 ] -253
15° 1 241 | 80 [ 160 | 46 | 231 [ -151[-160]-115] 323 253
20° 1 266 | -7.0 [ 177 | 39 [ -231 ] -160 | -160 | -122 | -323 | 253
1 241 | 39 [ 174 | 40 [-107 ] 146 | 77 [ -11.7 [ -199 | -17.0
25°
N [ N N R 41 | 79 | 11 | 51 [ — ] —
1 216 | 148 [ 172 | s | 17 [-131 ] 06 [-113] -76 | -87
30° to 45°
2 206 | 148 [ 172 | 18 | 83 | 65 | 72 | 46 | 76 | -87
0to5 1 228 | -11.9 | 151 | 70 | 274 | <156 | -19.1 | -12.1 | -38.4 | -30.1
10° 1 258 [ -107 [ 171 | 62 | 274 | -168 | -19.1 | -129 | -38.4 | -30.1
15° 1 287 | 95 [ 191 | 54 | 274 179 [ -191 [ -13.7 ] -384 | 30.1
20° 1 316 | -83 | 211 | 46 | 274 [ -1910 | -19.1 | -145 | -384 [ -30.1
120
1 286 | 46 | 207 | 47 [-127 173 92 [-139 | 237 | 202
25°
N [ [ R — 48 [ 94 | 13 | 60 | —— [ —
1 257 [ 176 [ 204 [ 140 | 20 | -156 [ 07 [-134] 90 [ -103
30° to 45°
2 257 [ 176 [ 204 [ 140 [ 99 | 77 | 86 | 55 | 9.0 | -103

36')
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Main Wind Force Resisting System — Method 1 h < 60 ft.
Figure 3.3.1 (cont’d) Design Wind Pressure
Walls & Roofs
Enclosed Buildings
Simplified Design Wind Pressure, ps3o (psf) (Exposure B at h = 30 ft., K21 = 1.0, with I = 1.0)
—— Zones
S TR 00
Basic Wind Angle Load Horizontal Pressures Vertical Pressures Overhangs
Speed (mph (dep) Case
A B C D E F G H Eon Gon
0to5” 1 247 | -129 | 164 -7.6 | -29.7 | -169 | -20.7 | -13.1 | -41.7 | -32.7
10° 1 28.0 | -11.6 | 18.6 -6.7 | -29.7 | -182 | -20.7 | -14.0 | -41.7 | -32.7
15° 1 31.1 | -103 | 20.7 -59 | -29.7 | -194 | -20.7 | -149 | -41.7 | -32.7
b 20° 1 343 -9.0 22.9 -5.0 | -29.7 | -20.7 | -20.7 | -15.7 | -41.7 | -32.7
5
1 31.0 5.0 22.5 5.1 -13.8 | -18.8 | -10.0 | -15.1 | -25.7 | -21.9
25°
2 || -1 - 52 | -102 | -14 65 | - | -
1 27.9 19.1 22.1 15.2 2.2 -16.9 0.8 -145 1 9.8 | -11.2
30° to 45°
2 27.9 19.1 22.1 15.2 10.7 -8.4 9.3 -6.0 9.8 | -11.2
0to5° 1 26.8 | -13.9 | 17.8 -82 | 322 | -183 | 224 | -142 | -45.1 | -353
10° 1 302 | -12.5 | 20.1 =73 | 322 | -19.7 | 224 | -15.1 | -45.1 | -353
15° 1 337 | -112 | 224 -6.4 | -322 | -21.0 | -22.4 | -16.1 | -45.1 | -353
20° 1 37.1 -9.8 24.7 54 | 322 | 224 | 224 | -17.0 | -45.1 | -353
130
1 33.6 5.4 243 5.5 -149 | -204 | -10.8 | -16.4 | -27.8 | -23.7
25°
2 || -] 5.7 | -11.1 | -1.5 A B I
1 30.1 20.6 | 24.0 16.5 23 -18.3 0.8 -15.7 | -10.6 | -12.1
30° to 45°
2 30.1 20.6 | 24.0 16.5 11.6 -9.0 10 -6.4 | -10.6 | -12.1
0to5° 1 31.1 | -16.1 | 20.6 9.6 | 373 | -21.2 | -26.0 | -16.4 | -52.3 | -40.9
10° 1 35.1 | -145 ] 233 -85 | 373 | -22.8 | -26.0 | -17.5 | -52.3 | -40.9
15° 1 39.0 | -12.9 26 -74 | 373 | 244 | -26.0 | -18.6 | -52.3 | -40.9
140 20° 1 43.0 | -11.4 | 287 -6.3 | -37.3 | -26.0 | -26.0 | -19.7 | -52.3 | -40.9
1 39.0 6.3 28.2 6.4 -17.3 | -23.6 | -12.5 -19 | -323 | -275
25°
2 || -] -6.6 | -12.8 | -1.8 82 | - | -
1 350 | 239 | 278 19.1 2.7 -21.2 0.9 -182 | -12.3 | -14.0
30° to 45°
2 350 | 239 | 278 19.1 134 | -105 | 11.7 <75 | -123 | -14.0
0to5’ 1 334 | -17.3 | 22.1 | -103 | -40.0 | -22.7 | 279 | -17.6 | -56.1 | -43.9
10° 1 37.7 | -15.6 | 25.0 9.1 | 400 | -245 | -279 | -18.8 | -56.1 | -43.9
15° 1 418 | -13.8 | 279 -7.9 | 400 | -26.2 | -27.9 | -20.0 | -56.1 | -43.9
20° 1 46.1 | -122 | 30.8 -6.8 | -40.0 | -279 | 279 | -21.1 | -56.1 | -43.9
145
1 41.8 6.8 30.3 6.9 -18.6 | -253 | -13.4 | -20.4 | -34.6 | -29.5
25°
2 |11 - 7.1 | <137 | -1.9 88 | - | -
1 37.5 | 256 | 29.8 | 205 2.9 =227 1.0 -195 | -13.2 | -15.0
30° to 45°
2 357 | 256 | 29.8 | 205 144 | -11.3 | 12.6 -8.0 | -132 | -15.0
0to5° 1 35.7 | -185 | 23.7 | -11.0 | -42.9 | -244 | -29.8 | -189 | -60.0 | -47.0
150
10° 1 40.2 | -16.7 | 26.8 9.7 | 429 | -262 | -29.8 | -20.1 | -60.0 | -47.0




@ceogéé 2G0TIV DI SO S:008:08 9100aPs - [0 320&
§9°% SQCEP O][$ORR§COOR$]|O2QP2: - JO J§) pCe ?
15° 1 448 | <149 ] 298 | -85 | 429 [ 280 [ 298 [ 21.4 | -60.0 | -47.0
20° 1 494 | -13.0 | 329 | <72 | 429 | 298 [ 29.8 | 22.6 | -60.0 | -47.0
1 448 | 72 | 324 | 74 | -199] 271 | -144 | 218 | -370 | -316
25°
XN [N [ [ — 75 | -147 ] 21 | 94 | em |
1 401 | 274 | 319 [ 220 | 31 | 244 10 | -209 ] -141 | -16.1
30° to 45°
2 401 | 274 | 319 | 220 | 154 | -120 | 134 | 86 | -141 | -16.1
0to5 1 458 | 238 | 304 | -141 | -55.1 | 313 | -383 | 242 | -77.1 | -60.4
10° 1 517 | 214 | 344 | -125 | -55.1 | -33.6 | 383 | -258 | -77.1 | -60.4
15° 1 576 | -19.1 | 383 [ -109 | -55.1 | -36.0 | -383 | 275 | -77.1 | -604
20° 1 634 | -16.7 | 423 | 93 | -55.1 | -383 | -383 | -29.1 | -77.1 | -60.4
170
1 575 | 93 [ 416 | 95 | 256 | -3a8 | -185 | 28 | -476 | -405
25°
2 | e | e | | 97 | -189 | 26 | -121 | s |
1 515 | 352 | 410 [ 282 | 40 [ -313 ] 13 | 269 | -18.1 | 207
30° to 45°
2 s15 | 352 | 410 [ 282 | 198 [ -154 ] 172 | -11.0 | -18.1 | 207

Go



< QC o <
@@@D?CC 3263000032

32
L

oc o OC o e
NP 040 %*

Q)GS&}?

<

O34t - Jo 9

~Co

oo

Figure 3.3.1 (cont’d)

Design Wind Pressure

Enclosed Buildings

Walls & Roofs

Adjustment Factor

for Building Height and Exposure, A

Mean roof Exposure

height (ft) m = =
15 1.00 1.21 1.47
AU 1.00 1.29 1.55
25 1.00 1.35 1.61
30 1.00 1.40 1.66
35 1.05 1.45 1.70
40 1.09 1.49 1.74
45 1.12 1.53 1.78
S0 1.16 1.56 181
55 1.19 1.59 1.84
60 1.22 1.62 1.87
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Components and Cladding — Method 1 h < 60 ft.
Figure 3.3.2 Design Wind Pressure

Enclosed Buildings

Walls & Roofs

s

Flat Roof Hip Roof (7° < 0 <27°)

e

Gable Roof (0 < 7°) Gable Roof (7° <0 <45°)

Interior Zones End Zones Corner Zones
Roofs — Zone 1/Walls — Zone 4 Roofs — Zone 2/Walls — Zone 5 Roofs — Zone 3

Notes:
1.

2.

3.

4,

5.

Pressures shown are applied normal to the surface, for exposure B, at h=30 ft (9.1 m), | = 1.0, and

K, = 1.0. Adjust to other condition using Equation 3.3.2.

Plus and minus signs signify pressures acting toward and away from the surfaces, respectively.
For hip roofs with© < 25° Zone 3 shall be treated as Zone 2.

For effective wind areas between those given, value may be interpolated, otherwise use the value

associated with the lower effective wind area.

Notation:

a: 10 percent of least horizontal dimension or 0.4h, whichever is smaller, but not less than either
4% of least horizontal dimension or 3 ft (0.9 m )

h: mean roof height, in feet (meters), except that eave height shall be used for roof angles < 10°.

O : angle of plane of roof from horizontal, in degrees.
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Components and Cladding — Method 1 h < 60 ft.
Figure 3.3.2 (cont’d) Net Design Wind Pressure
Walls & Roofs
Enclosed Buildings
Net Design Wind Pressure, pnet3o (psf) (Exposure B at h =30 ft., K21 = 1.0, with I = 1.0, K = 1.0)
Effective Basic Wind Speed V (mph)
2 | wind area
R | (sq.ft) 85 90 100 105 110 120
1 10 5.3 -13.0 59 -14.6 7.3 -18.0 8.1 -19.8 89 | -21.8 | 105 | -259
1 20 50 | -12.7 5.6 -14.2 69 | -175 7.6 | -193 8.3 -21.2 9.9 -25.2
1 50 4.5 -12.2 5.1 -13.7 6.3 -16.9 6.9 -18.7 7.6 | -20.5 9.0 | 244
1 100 42 -11.9 4.7 -133 5.8 -16.5 64 | -182 7.0 | -199 83 -23.7
§ 2 10 5.3 -21.8 59 -24.4 7.3 -30.2 8.1 -333 89 | -36.5 | 105 | -435
.?;D 2 20 50 | -19.5 5.6 -21.8 69 | 270 | 7.6 | -29.7 8.3 -326 | 99 -38.8
E 2 50 4.5 -16.4 5.1 -18.4 6.3 -22.7 6.9 -25.1 7.6 | -275 9.0 | -32.7
E 2 100 42 | -14.1 4.7 -15.8 5.8 -19.5 64 | -21.5 7.0 | -23.6 83 -28.1
= 3 10 5.3 -32.8 59 -36.8 7.3 -45.4 8.1 -50.1 89 | -55.0 ] 105 | -654
3 20 50 | -27.2 5.6 -30.5 69 | 376 | 7.6 | -415 8.3 -45.5 9.9 -54.2
3 50 4.5 -19.7 5.1 -22.1 6.3 -27.3 6.9 -30.1 7.6 | -33.1 9.0 | -393
3 100 42 | -14.1 4.7 -15.8 5.8 -19.5 64 | -21.5 7.0 | -23.6 83 -28.1
1 10 7.5 -11.9 84 | -133 | 104 | -165 | 114 | -182 | 125 | -199 | 149 | 237
1 20 6.8 -11.6 7.7 -13.0 94 | -160 | 104 | -17.6 | 114 | -194 | 13.6 | -23.0
1 50 6.0 -11.1 6.7 -12.5 82 | -154 | 9.1 -17.0 | 10.0 | -186 | 119 | -222
1 100 53 -10.8 59 -12.1 7.3 -14.9 8.1 -16.5 89 | -181 | 105 | 215
‘;ED 2 10 7.5 -20.7 84 | -232 ] 104 | -28.7 | 114 | -31.6 | 125 | -347 | 149 | 413
f 2 20 6.8 -190 | 7.7 -21.4 94 | 264 | 104 | -29.1 | 114 | -319 | 13.6 | -38.0
[o\}
) 2 50 6.0 | -169 6.7 -18.9 82 | -233 9.1 -25.7 1 10.0 | 282 | 119 | -33.6
Z 2 100 53 -15.2 59 -17.0 7.3 -21.0 8.1 -23.2 89 | -255 | 105 | -30.3
E 3 10 7.5 -30.6 84 | -343 | 104 | 424 | 114 | 467 | 125 | -51.3 | 149 | -61.0
3 20 6.8 -28.6 7.7 -32.1 94 | -39.6 | 104 | -43.7 | 114 | 479 | 136 | -57.1
3 50 6.0 | -26.0 | 6.7 -29.1 82 | -36.0 | 9.1 -39.7 1 10.0 | 435 | 119 | -51.8
3 100 53 -24.0 59 -26.9 7.3 -33.2 8.1 -36.6 89 | -40.2 | 105 | 479
1 10 119 | -13.0 | 133 | -146 | 165 | -18.0 | 182 | -19.8 | 199 | -21.8 | 23.7 | -259
1 20 11.6 | -123 | 13.0 | -13.8 | 160 | -17.1 | 17.6 | -18.8 | 194 | -20.7 | 23.0 | -24.6
1 50 1.1 | -11.5 | 125 | -128 | 154 | -159 | 17.0 | -17.5 | 18.6 | -19.2 | 222 | -22.8
§ 1 100 10.8 | -10.8 | 12.1 | -12.1 | 149 | -149 | 165 | -16.5 | 181 | -18.1 | 21.5 | -21.5
E’J 2 10 119 | -152 | 133 | -17.0 | 165 | -21.0 | 182 | -232 | 199 | -255 | 23.7 | -303
g 2 20 11.6 | -145 | 13.0 | -163 | 16.0 | -20.1 17.6 | -222 | 194 | 243 | 23.0 | -29.0
§ 2 50 11.1 | -13.7 125 | -15.3 154 | -189 17.0 | -20.8 18.6 | -22.9 22.2 -27.2
% 2 100 10.8 | -13.0 12.1 | -14.6 149 | -18.0 16.5 -19.8 181 | -21.8 215 -25.9
~ 10 119 | -15.2 | 133 | -170 | 165 | -21.0 | 182 | -23.2 | 199 | -255 | 23.7 | -303
3 20 116 | -145 | 13.0 | -163 | 16.0 | -20.1 | 176 | -22.2 | 194 | -243 | 23.0 | -29.0
3 50 111 | -13.7 | 125 | -153 | 154 | -189 | 17.0 | -20.8 | 18.6 | -22.9 | 22.2 | -27.2
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3| 100 [ 108130 121 [-146| 149 | 180 | 165 | -19.8 | 181 | -21.8 | 215 | -259

4 10 130 | 141 | 146 | 158 | 180 | -195 | 198 | 215 | 21.8 | 236 | 25.9 | -28.1

a 20 124 | 135 | 139 | 451 | 172 | -187 | 189 | 206 | 208 | 226 | 247 | -269

a 50 116 | 127 | 130 | 143 | 161 | -176 | 17.8 | -19.4 | 195 | 213 | 232 | -254

a | 1200 | 111|122 124 | 136 | 153 | 168 | 169 | 185 | 185 | 204 | 220 | 242

a | so0 97 | 108 | 109 | -121 | 134 | -149 | 148 | 165 | 162 | -181 | 193 | 215
2 10 130 | 174 | 146 | 195 | 180 | 241 | 198 | -266 | 21.8 | -29.1 | 259 | -347
5 20 124 | 162 | 139 | 182 | 17.2 | 225 | 189 | 248 | 208 | 272 | 247 | -324

5 50 116 | 147 | 130 | 165 | 161 | 203 | 17.8 | 224 | 195 | 246 | 232 | -293

5 | 1200 | 111 | 135 124 | 151 | 153 | -187 | 169 | 206 | 185 | 226 | 220 | -269

5 | s00 97 | -108 | 109 | -121 | 134 | 149 | 148 | -165 | 162 | -181 | 193 | 215
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Components and Cladding — Method 1 h < 60 ft.
Figure 3.3.2 (cont’d) Net Design Wind Pressure Walls & Roofs
Enclosed Buildings
Net Design Wind Pressure, pnet3o (psf) (Exposure B at h =30 ft., K21 = 1.0, with I = 1.0, K = 1.0)
Effective Basic Wind Speed V (mph)
2 | wind area
N (sq. ft) 125 130 140 145 150 170
1 10 114 | -28.1 | 124 | -304 | 143 | -353 | 154 | -37.8 | 165 | 405 | 21.1 | -52.0
1 20 10.7 | 274 | 11.6 | -29.6 | 134 | -344 | 144 | -369 | 154 | -394 | 19.8 | -50.7
1 50 9.8 -264 | 106 | 286 | 123 | -332 | 13.1 | -356 | 14.1 | -38.1 | 18.1 | -48.9
1 100 9.1 -25.7 9.8 278 | 114 | -323 | 122 | -34.6 13 -37.0 | 16.7 | -47.6
" 2 10 114 | 472 | 124 | -51.0 | 143 | -592 | 154 | -635 | 165 | -679 | 21.1 | -87.2
i:‘sn 2 20 107 | -42.1 | 11.6 | 456 | 134 | -529 | 144 | -56.7 | 154 | -60.7 | 19.8 | -78.0
f 2 50 9.8 -355 ] 106 | -384 | 123 | 445 | 13.1 | -47.8 | 14.1 | -51.1 | 18.1 | -65.7
i 2 100 9.1 -30.5 9.8 -33.0 | 114 | -382 | 122 | -41.0 | 13.0 | 439 | 16.7 | -56.4
P
E 3 10 114 | 710 | 124 | -768 | 143 | -89.0 | 154 | 955 | 165 | oo | 211 | 4, 4
3 20 107 | -585 ] 11.6 | -63.6 | 134 | -73.8 | 144 | -79.1 | 154 | -84.7 | 19.8 10-8.7
3 50 9.8 -42.7 1 106 | 462 | 123 | -53.5 | 13.1 | -574 | 14.1 | -61.5 | 18.1 | -78.9
3 100 9.1 -30.5 9.8 -33.0 | 114 | -382 | 122 | -41.0 | 13.0 | -439 | 16.7 | -56.4
1 10 162 | -257 | 175 | -27.8 | 203 | -323 | 21.8 | -34.6 | 233 | -37.0 | 30.0 | -47.6
1 20 148 | 250 | 160 | -27.0 | 185 | -31.4 | 199 | -33.7 | 213 | -36.0 | 27.3 | -46.3
1 50 129 | 241 ] 139 | 260 | 16.1 | -302 | 173 | -324 | 185 | -346 | 23.8 | -445
1 100 114 | -232 | 124 | -252 | 143 | -293 | 154 | 314 | 165 | -33.6 | 21.1 | 432
‘;ED 2 10 162 | 448 | 175 | -484 | 203 | -56.2 | 21.8 | -60.3 | 233 | -64.5 | 30.0 | -82.8
f 2 20 148 | 412 ]| 160 | -446 | 185 | -51.7 | 199 | -554 | 213 | -59.3 | 27.3 | -76.2
[o\}
) 2 50 129 | -36.5 | 139 | -394 | 16.1 | 457 | 173 | -49.1 | 185 | -52.5 | 23.8 | -67.4
Z 2 100 114 | -329 | 124 | -356 | 143 | 412 | 154 | 442 | 165 | -473 | 21.1 | -60.8
E 3 10 162 | -662 | 175 | -71.6 | 203 | -83.1 | 21.8 | -89.1 | 233 | -954 | 30.0 | -1225
3 20 148 | -619 ] 160 | -67.0 | 185 | -77.7 | 199 | -83.3 | 213 | -89.2 | 273 | -1145
3 50 129 | -562 | 139 | -60.8 | 16.1 | -70.5 | 17.3 | -75.7 | 185 | -81.0 | 23.8 | -104.0
3 100 114 | -519 | 124 | -562 | 143 | -65.1 154 | -69.9 | 16.5 | -74.8 | 21.1 | -96.0
1 10 257 | 281 | 278 | -304 | 323 | -353 | 346 | -37.8 | 37.0 | -40.5 | 47.6 | -52.0
1 20 25.0 | 267 | 27.0 | -289 | 314 | -335 | 33.7 | -359 | 36.0 | -384 | 463 | -493
" 1 50 24.1 | 248 | 260 | -26.8 | 30.2 | -31.1 | 324 | -333 | 34.6 | -35.7 | 445 | 458
i:.:; 1 100 233 | 233 | 252 | -252 | 293 | -293 | 314 | -314 | 33.6 | -33.6 | 432 | 432
ﬁ 2 10 257 | -329 | 278 | -35.6 | 323 | 412 | 346 | 442 | 37.0 | 473 | 47.6 | -60.8
; 2 20 25.0 | -31.4 | 27.0 | -34.0 | 314 | -394 | 33.7 | 423 | 36.0 | -453 | 463 | -58.1
i 2 50 24.1 | 295 | 26.0 | -32.0 | 30.2 | -37.1 | 324 | -39.8 | 34.6 | -42.5 | 445 | -54.6
E 2 100 232 | 281 | 252 | -304 | 293 | -353 | 314 | -37.8 ] 33.6 | 405 | 432 | -52.0
3 10 257 | -329 | 278 | -35.6 | 323 | 412 | 346 | 442 | 37.0 | 473 | 47.6 | -60.8
3 20 25.0 | -31.4 | 27.0 | -34.0 | 314 | -394 | 33.7 | 423 | 36.0 | -453 | 46.3 | -58.1
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3 50 241 | 295 | 260 | 320 | 302 | 37.1 | 324 | 398 | 346 | 425 | 445 | -54.6

3 100 233 | 281 | 252 | 304 | 293 | 353 | 314 | 37.8 | 33.6 | 405 | 432 | -52.0

4 10 28.1 | 305 | 304 | 330 | 353 | 382 | 37.8 | 41 | 405 | 439 | 520 | -56.4

4 20 268 | 292 | 290 | 316 | 337 | -36.7 | 36.1 | 393 | 38.7 | 42.1 | 496 | -54.1

4 50 252 | 275 | 272 | 298 | 316 | 346 | 339 | 37.1 | 362 | 39.7 | 466 | -51.0

4 100 239 | 263 | 259 | 284 | 300 | 33.0 | 322 | 354 | 344 | 378 | 442 | -486

N K 500 210 | 233 | 227 | 252 | 263 | 293 | 282 | 314 | 302 | 336 | 388 | -432
2 [ 10 281 | 376 | 304 | 407 | 353 | 472 | 378 | 506 | 405 | 542 | 520 | -69.6
5 20 268 | 351 | 29.0 | 380 | 33.7 | 440 | 36.1 | 472 | 387 | 505 | 496 | -64.9

5 50 252 | 318 | 272 | 343 | 316 | 398 | 339 | 427 | 362 | 457 | 46.6 | -58.7

5 100 239 | 292 | 259 | 316 | 30.0 | -36.7 | 322 | 393 | 344 | 42.1 | 442 | -54.1

5 500 210 | 232 | 227 | 252 | 263 | 293 | 282 | 31.1 | 302 | -33.6 | 388 | -432

GG
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Components and Cladding — Method 1 h < 60 ft.
Figur,e 3.3.2 Net Design Wind Pressure
(cont’d) Walls & Roofs
Enclosed Buildings

Roof Overhang Net Design Wind Pressure, pret3o (psf)
(Exposure B at h =30 ft. with I = 1.0)
Effective Basic Wind Speed V (mph)
Zone | Wind 150 [ 170
area(sq- | 99 | 100 [ 110 | 120 | 130 | 140
ft)
2 10 -21.0 -25.9 -31.4 -37.3 -43.8 -50.8 -58.3 -74.9
2 20 -20.6 -25.5 -30.8 -36.7 -43.0 -49.9 -57.3 -73.6
g 2 50 -20.1 -24.9 -30.1 -35.8 -42.0 -48.7 -55.9 -71.8
Y
= 2 100 -19.8 -24.4 -29.5 -35.1 -41.2 -47.8 -54.9 -70.5
E 3 10 2346 | 427 | 516 | -61.5 | -72.1 | -83.7 | -96.0 | -123.4
?5 3 20 -27.1 | -33.5 | 405 | 483 | -56.6 | -65.7 | -754 | -96.8
& 3 50 -173 | 214 | 259 | -30.8 | -36.1 | 419 | -48.1 | -61.8
3 100 -10.0 | -12.2 | -148 | -17.6 | -20.6 | -239 | 274 | -352
2 10 272 | -33.5 | 406 | 483 | -56.7 | -65.7 | -75.5 | -96.9
. 2 20 272 | -33.5 | 406 | 483 | -56.7 | -65.7 | -75.5 | -96.9
g} 2 50 272 | -33.5 | 406 | 483 | -56.7 | -65.7 | -75.5 | -96.9
o
:‘ 2 100 272 | -33.5 | 406 | 483 | -56.7 | -65.7 | -75.5 | -96.9
E 3 10 457 | 564 | -683 | -81.2 | -953 | -110.6 | -126.9 | -163.0
Z 3 20 412 | -509 | -61.6 | -73.3 | -86.0 | -99.8 | -114.5 | -147.1
E 3 50 -35.3 -43.6 -52.8 -62.8 -73.7 -85.5 -98.1 | -126.1
3 100 -30.9 -38.1 -46.1 -54.9 -64.4 -74.7 -85.8 | -110.1
2 10 -24.7 -30.5 -36.9 -43.9 -51.5 -59.8 -68.6 -88.1
- 2 20 -24.0 -29.6 -35.8 -42.6 -50.0 -58.0 -66.5 -85.5
gb 2 50 -23.0 -28.4 -34.3 -40.8 -47.9 -55.6 -63.8 -82.0
i 2 100 -22.2 -27.4 -33.2 -39.5 -46.4 -53.8 -61.7 -79.3
; 3 10 -24.7 -30.5 -36.9 -43.9 -51.5 -59.8 -68.6 -88.1
E 3 20 -24.0 -29.6 -35.8 -42.6 -50.0 -58.0 -66.5 -85.5
o
é’ 3 50 -23.0 -28.4 -34.3 -40.8 -47.9 -55.6 -63.8 -82.0
3 100 -22.2 -27.4 -33.2 -39.5 -46.4 -53.8 -61.7 -79.3
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Adjustment Factor
for Building Height and
Exposure, A

Mean Exposure

o ET
(419)
15 1.00 | 1.21 1.47
20 1.00 | 1.29 | 1.55
25 1.00 | 1.35 | 1.61
30 1.00 | 1.40 | 1.66
35 1.05 | 145 | 1.70
40 1.09 | 149 | 1.74
45 1.12 | 1.53 | 1.78
50 1.16 | 1.56 | 1.81
55 1.19 | 1.59 | 1.84
60 1.22 | 1.62 | 1.87
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Topographic Factor, Kzt
Figure 3.3.3 |
. V) . Viz)
Speed-up Speed-up
x(Upwind) x (Downwind) x (Downwind)

e

HA?

Hi
H/2

1

H : Height of hill or escarpment relative to the upwind terrain, in feet (meters).
Ly : Distance upwind of crest to where the difference in ground elevation is half the height of hill or

escarpment, in feet (meters).

Ki : Factor to account for shape of topographic feature and maximum speed-up effect.
K> : Factor to account for reduction in speed-up with distance upwind or downwind of crest.
K3 : Factor to account for reduction in speed-up with height above local terrain.

x  : Distance (upwind or downwind) from the crest to the building site, in feet (meters).
z  : Height above local ground level, in feet (meters).
1 : Horizontal attenuation factor.

y : Height attenuation factor.

ESCARPMENT 2-D RIDGE OR 3-D AXISYMMETRICAL HILL
Topographic multipliers for Exposure C
K1 multiplier K> multiplier K3 multiplier
HILy 2-D 2-D 3-D X/Ln 2-D All oL 2-D 2-D 3-D
Ridge | Escarp. Axns_ym. Escarp. Other Ridge | Escarp. Ax1s.ym.
Hill Cases Hill
0.20 0.29 0.17 0.21 0.00 1.00 1.00 0.00 1.00 1.00 1.00
0.25 0.36 0.21 0.26 0.50 0.88 0.67 0.10 0.74 0.78 0.67
0.30 0.43 0.26 0.32 1.00 0.75 0.33 0.20 0.55 0.61 0.45
0.35 0.51 0.30 0.37 1.50 0.63 0.00 0.30 0.41 0.47 0.30
0.40 0.58 0.34 0.42 2.00 0.50 0.00 0.40 0.30 0.37 0.20
0.45 0.65 0.38 0.47 2.50 0.38 0.00 0.50 0.22 0.29 0.14
0.50 0.72 0.43 0.53 3.00 0.25 0.00 0.60 0.17 0.22 0.09
3.50 0.13 0.00 0.70 0.12 0.17 0.06
4.00 0.00 0.00 0.80 0.09 0.14 0.04
0.90 0.07 0.11 0.03
1.00 0.05 0.08 0.02
1.50 0.01 0.02 0.00
2.00 0.00 0.00 0.00
Notes
1. For values of H/Lx, x/Lnand z/Ln other than those shown, linear interpolation is permitted.
2. For H/Ln> 0.5, assume H/Lw= 0.5 for evaluating K1 and substitute 2Hfor Lx for evaluating K2 and K3,
3. Multipliers are based on the assumption that wind approaches the hill or escarpment along the direction of
maximum slope.
4. Notation:
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Topographic Factor, Kzt

Figure 3.3.3

(cont’d)

Equations:

Kyt = (1 + K1K2K3)2

ko=
2 UL

K3 ol e_gZ/Lh

K; = determined from table below

Parameters for Speed-Up Over Hills and Escarpments

K1 /(H/Ly) 1)
Hill Shape Exposure y | Upwin | Downwi
d of nd of
B C D Crest Crest
2-dimensional ridges
(or valleys with negative H in 130 | 1.45 | 1.55 3 L5 L5
Ki/(H/Ly)
2-dimensional escarpments 0.75]1 0.85 1 0.95 2.5 1.5 4
3-dimensional axisym. hill 0951 1.05 | 1.15 4 1.5 1.5

QO
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TABLE 3.3.1 BASIC WIND SPEED (3 SEC GUST WIND SPEED IN MPH)

Sr. No. City Lat. Long. S]:)zjdc (‘I’Ivl;ll?)
1 Bago 17.33 96.48 80
2 Bamaw 24.27 97.20 70
3 Bogalay 16.30 95.40 100
4 Chauk 20.90 94.83 70
5 Dawei 14.10 98.22 90
6 Falam 2291 93.68 70
7 Hakha 22.65 93.62 90
8 Henzada 17.65 95.46 90
9 Homalin 24.87 94.92 50

10 Hpa-An 16.75 97.67 70
11 Kale 23.18 94.05 70
12 Kawthaung 10.00 98.55 90
13 Kengtung 21.30 99.62 70
14 Kyaukpyu 19.42 93.55 130
15 Lashio 22.93 97.75 70
16 Loikaw 19.68 97.22 70
17 Magwe 20.15 94.17 70
18 Mandalay 21.93 96.10 80
19 Mawlamyine 16.50 97.62 90
20 Meiktila 20.83 95.83 70
21 Monywa 22.08 95.00 70
22 Muse 23.98 97.90 70
23 Myeik 12.43 98.60 90
24 Myitkyina 25.37 97.40 70
25 Nansam 20.90 97.71 70
26 Naypyitaw 19.75 96.10 80
27 Pakokku 21.33 95.08 70
28 Pathein 16.78 94.73 100
29 Putao 27.33 97.42 70
30 Pyay 18.80 95.22 70
31 Sittwe 20.13 92.88 130
32 Taunggyi 20.78 97.03 70
33 Thandwe 18.47 94.35 130
34 Yangon 16.77 96.17 100
35 Ye 15.26 97.85 90
36 Yenangyaung 20.46 94.87 70
Note:  For cities not included in the table, wind speed of the nearest city in the list
shall be used.
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TABLE 3.3.2 IMPORTANCE FACTOR (WIND LOADS)

Category | Non-Cyclone Prone Regions | Cyclone Prone Regions
and Cyclone Prone Regions with V> 100 mph
with V =85-100 mph

| 0.87 0.77
II 1 1

111 1.15 1.15
v 1.15 1.15

Note: The building categories are listed in Table 3.1.2
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R-G.0.0.21 3229399 (Applicability)

Structures and their nonstructural components shall be designed and constructed in
accordance with the requirement of Section 3.4.2.

2.G.0.0.GI  o2c%0gpSiqpieé  ootodionpdesonndendiqp:  (Alternate

Materials and Methods of Construction)

Alternate materials and methods of construction to those prescribed in the seismic
requirements of this standard shall not be used unless approved by the authority having
jurisdiction. Substantiating evidence shall be submitted demonstrating that the proposed
alternate, for the purpose intended, will be at least equal in strength, durability, and seismic
resistance.

2.G.0. Ju38gludewd(giodqp: (Definitions)

The following definitions apply only to the seismic requirements of this standard.

ACTIVE FAULT: A fault determined to be active by the authority having jurisdiction from
properly substantiated data (e.g., most recent mapping of active faults by the authority
Department).

ADDITION: An increase in building area, aggregate floor area, height, or number of storeys
of a structure.

ALTERATION: Any construction or renovation to an existing structure other than an
addition.

APPENDAGE: An architectural component such as a canopy, marquee, ornamental balcony,
or statuary.

APPROVAL: The written acceptance by the authority having jurisdiction of documentation
that establishes the qualification of a material, system, component, procedure, or person to
fulfill the requirements of this standard for the intended use.

ATTACHMENTS: Means by which components and their supports are secured or connected
to the seismic force-resisting system of the structure. Such attachments include anchor bolts,
welded connections, and mechanical fasteners.

BASE: The level at which the horizontal seismic ground motions are considered to be
imparted to the structure.

BASEMENT: A basement is any storey below the lowest storey above grade.
BASE SHEAR: Total design lateral force or shear at the base.

BOUNDARY ELEMENTS: Diaphragm and shear wall boundary members to which the
diaphragm transfers forces. Boundary members include chords and drag struts at diaphragm
and shear wall perimeters, interior openings, discontinuities, and reentrant corners.

BOUNDARY MEMBERS: Portions along wall and diaphragm edges strengthened by
longitudinal and transverse reinforcement. Boundary members include chords and drag struts
at diaphragm and shear wall perimeters, interior openings, discontinuities, and reentrant
corners.
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BUILDING: Any structure whose intended use includes shelter of human occupants.

CANTILEVERED COLUMN SYSTEM: A seismic force-resisting system in which lateral
forces are resisted entirely by columns acting as cantilevers from the base.

CHARACTERISTIC EARTHQUAKE: An earthquake assessed for an active fault having
a magnitude equal to the best estimate of the maximum magnitude capable of occurring on
the fault, but not less than the largest magnitude that has occurred historically on the fault.

COMPONENT: A part of element of an architectural, electrical, mechanical, or structural
system.

Component, Equipment: A mechanical or electrical component or element that is part of a
mechanical and/or electrical system within or without a building system.

Component, Flexible: Component, including its attachments, having a fundamental period
greater than 0.06s.

Component, Rigid: Component, including its attachments, having a fundamental period less
than or equal to 0.06s.

COMPONENT SUPPORT: Those structural members or assemblies of members, including
braces, frames, struts, and attachments that transmit all loads and forces between systems,
components, or elements and the structures.

CONCRETE, PLAIN: Concrete that is either unreinforced or contains less reinforcement
than the minimum amount specified in ACI 318-08 for reinforced concrete.

CONCRETE, REINFORCED: Concrete reinforced with no less reinforcement than the
minimum amount required by ACI 318-08 prestressed or non-prestressed, and designed on
the assumption that the two materials act together in resisting forces.

CONSTRUCTION DOCUMENTS: The written, graphic, electronic and pictorial
documents describing design, locations and physical characteristics of the project required to
verify compliance with this standard.

COUPLING BEAM: A beam that is used to connect adjacent concrete wall elements to make
them act together as a unit to resist lateral loads.

DEFORMABILITY: The ratio of the ultimate deformation to the limit deformation.

High-Deformability Element: An element whose deformability is not less than 3.5 where
subjected to four fully reversed cycles at the limit deformation.

Limited-Deformability Element: An element that is neither low- deformability or a high-
deformability element.

Low-Deformability Element: An element whose deformability is 1.5 or less.
DEFORMATION:

Limit Deformation: Two times the initial deformation that occurs at a load equal to 40
percent of the maximum strength.

Ultimate Deformation: The deformation at which failure occurs and that shall be deemed to
occur if the sustainable load reduces to 80 percent or less of the maximum strength.

DESIGNATED SEISMIC SYSTEMS: The seismic force-resisting system and those
architectural, electrical, and mechanical system or their components and for which the
component importance factor, Ip, is greater than 1.0.

DESIGN EARTHQUAKE: The earthquake effects that are two-thirds of the corresponding
Maximum Considered Earthquake (MCE) effects.
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DESIGN EARTHQUAKE GROUND MOTION: The earthquake ground motions that are
two-thirds of the corresponding MCE ground motions.

DIAPHRAGM: Roof, floor, or other membrane or bracing system acting to transfer the
lateral forces to the vertical resisting elements.

DIAPHRAGM BOUNDARY: A location where shear is transferred into or out of the
diaphragm element. Transfer is either to a boundary element or to another force-resisting
element.

DIAPHRAGM CHORD: A diaphragm boundary element perpendicular to the applied load
that is assumed to take axial stresses due to the diaphragm moment.

DRAG STRUT (COLLECTOR, TIE, DIAPHRAGM STRUT): A diaphragm or shear wall
boundary element parallel to the applied load that collects and transfers diaphragm shear
forces to the vertical force-resisting elements or distributes forces within the diaphragm or
shear wall.

ENCLOSURE: An interior space surrounded by walls.

EQUIPMENT SUPPORT: Those structural members or assemblies of members or
manufactured elements, including braces, frames, legs, lugs, snuggers, hangers, or saddles
that transmit gravity loads and operating loads between the equipment and the structure.

FLEXIBLE EQUIPMENT CONNECTIONS: Those connections between equipment
components that permit rotational and/or translational movement without degradation of
performance. Examples include universal joints, bellows expansion joints, and flexible metal
hose.

FRAME:

Braced Frame: An essentially vertical truss, or its equivalent, of the concentric or eccentric
type that is provided in a building frame system or dual system to resist seismic forces.

Concentrically Braced Frame (CBF): A braced frame in which the members are subjected
primarily to axial forces. CBFs are categorized as ordinary concentrically braced frames
(OCBF) or special concentrically braced frames (SCBF).

Eccentrically Braced Frame (EBF): A diagonally braced frame in which at least one end of
each frames into a beam a short distance from a beam-column or from another diagonal brace.

Moment Frame: A Frame in which members and joints resist lateral forces by flexure as well
as along the axis of the members. Moment frames are categorized as intermediate moment
frames (IMF), ordinary moment frames (OMF), and special moment frames (SMF).

STRUCTURAL SYSTEM:

Building Frame System: A structural system with an essentially complete space frame
providing support for vertical loads. Seismic force resistance is provided by shear walls or
braced frames.

Dual System: A structural system with an essentially complete space frame providing support
for vertical loads. Seismic force resistance is provided by moment resisting fames and shear
walls or braced frames as prescribed in Section 3.4.2.5.1.

Shear Wall-Frame Interactive System: A structural system that uses combinations of
ordinary reinforced concrete shear walls and ordinary reinforced concrete moment frames
designed to resist lateral forces in proportion to their rigidities considering interaction between
shear walls and frames on all levels.

IR
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Space Frame System: A 3-D structural system composed of interconnected members, other
than bearing walls, that is capable of supporting vertical loads and, where designed for such
an application, is capable of providing resistance to seismic forces.

GLAZED CURTAIN WALL: A nonbearing wall that extends beyond the edges of building
floor slabs, and includes a glazing material installed in the curtain wall framing.

GLAZED STOREFRONT: A nonbearing wall that is installed between floor slabs, typically
including entrances, and includes a glazing material installed in the storefront framing.

GRADE PLANE: A reference plane representing the average of finished ground level
adjoining the structure at all exterior walls. Where the finished ground level slopes away from
the exterior walls, the reference plane shall be established by the lowest points within the area
between the buildings and the lot line or, where the lot line is more than 6 ft (1,829 mm) from
the structure, between the structure and points 6 ft (1,829 mm) from the structure.

HAZARDOUS CONTENTS: A material that is highly toxic or potentially explosive and in
sufficient quantity to pose a significant life- safety threat to the general public if an
uncontrolled release were to occur.

IMPORTANCE FACTOR: A factor assigned to each structure according to its Occupancy
Category as prescribed in Section 3.4.1.5.

INSPECTION, SPECIAL: The observation of the work by a special inspector to determine
compliance with the approved construction documents and these standards in accordance with
the quality assurance plan.

Continuous Special Inspection: The full-time or intermittent observation of the work by a
special inspector who is present in the area where work is being performed.

Periodic Special Inspection: The part-time or intermittent observation of the work by a
special inspector who is present in the area where work has been or is being performed.

INSPECTOR, SPECIAL (who shall be identified as the owner’s inspector): A person
approved by the authority having jurisdiction to perform special inspection.

INVERTED PENDULUM-TYPE STRUCTURES: Structures in which more than 50
percent of the structure’s mass is concentrated at the top of a slender, cantilevered structure
and in which stability of the mass at the top of the structure relies on rotational restraint to the
top of the cantilevered element.

JOINT: The geometric volume common to intersecting members.

LIGHT-FRAME CONSTRUCTION: A method of construction where the structural
assemblies (e.g., walls, floors, ceilings and roofs) are primarily formed by a system of
repetitive wood or cold- formed steel framing members of subassemblies of these members
(e.g., trusses).

LONGITUDINAL REINFORCEMENT RATIO: Area of longitudinal reinforcement
divided by the cross-sectional area of the concrete.

MAXIMUM CONSIDERED EARTHQUAKE (MCE) GROUND MOTION: The most
severe earthquake effects considered by this standard as defined in Section 3.4.1.4.

MECHANICALLY ANCHORED TANKS OR VESSELS: Tanks or vessels provided with
mechanical anchors to resist overturning moments.

NONBUILDING STRUCTURE: A structure, other than a building, constructed of a type
included in Chapter 15 (ASCE 7-05) and within the limits of Section 15.1.1 (ASCE 7-05).
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NONBUILDING STRUCTURE SIMILAR TO A BUILDING: A non-building structure
that is designed and constructed in a manner similar to buildings, will respond to strong
ground motion in a fashion similar to buildings, and have basic lateral and vertical seismic-
force-resisting-system conforming to one of the types indicated in Table 15.4-1(ASCE 7-05).

ORTHOGONAL: To be in two horizontal directions, at 90° to each other.

OWNER: Any person, agent, firm, or corporation having a legal or equitable interest in the
property.
PARTITION: A nonstructural interior wall that spans horizontally or vertically from support

to support. The supports may be the basic building frame, subsidiary structural members, or
other portions of the partition system.

P-DELTA EFFECT: The secondary effect on shears and moments of structural members due
to the action of the vertical loads induced by horizontal displacement of the structure resulting
from various loading conditions.

PILE: Deep foundation components including piers, caissons, and piles.

PILE CAP: Foundation elements to which piles are connected including grade beams and
mats.

REGISTERED STRUCTURAL DESIGN PROFESSIONAL: An engineer, registered or
licensed to practice professional engineering, as defined by the statutory requirements of the
professional registration laws of the state in which the project is to be constructed.

SEISMIC DESIGN CATEGORY: A classification assigned to a structure based on its
Occupancy Category and the severity of the design earthquake ground motion at the site as
defined in Section 3.4.1.6.

SEISMIC FORCE-RESISTING SYSTEM: That part of the structural system that has been
considered in the design to provide the required resistance to the seismic forces prescribed
herein.

SEISMIC FORCES: The assumed forces prescribed herein, related to the response of the
structure to earthquake motions, to be used in the design of the structure and its components.

SELF-ANCHORED TANKS OR VESSELS: Tanks or vessels that is stable under design
overturning moment without the need for mechanical anchors to resist uplift.

SHEAR PANEL: A floor, roof, or wall component sheathed to act as a shear wall or
diaphragm.

SITE CLASS: A classification assigned to a site based on the types of soils present and their
engineering properties.

STORAGE RACKS: Include industrial pallet racks, moveable shelf racks, and stacker racks
made of cold-formed or hot-rolled structural members. Does not include other types of racks
such as drive-in and drive-through racks, cantilever racks, portable racks, or racks made of
materials other than steel.

STOREY: The portion of a structure between the tops of two successive finished floor
surfaces and, for the topmost storey, from the top of the floor finish to the top of the roof
structural element.

STOREY ABOVE GRADE: Any storey having its finished floor surface entirely above
grade, except that a storey shall be considered as a storey above grade where the finished floor
surface of the storey immediately above is more than 6 ft (1,829 mm) above the grade plane,
more than 6 ft (1,829 mm) above the finished ground level for more than 40 percent of the
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total structure perimeter, or more than 12 ft (3,658 mm) above the finished ground level at
any point.

STOREY DRIFT: The horizontal deflection at the top of the storey relative to the bottom of
the storey as determined in Section 12.8.6 in ASCE 7-05.

STOREYS DRIFT RATIO: The storey drift, as determined in Section 12.8.6 in ASCE 7-
05divided by the storey height.

STOREY SHEAR: The summation of design lateral seismic forces at levels above the storey
under consideration.

STRENGTH:
Design Strength: Nominal strength multiplied by a strength reduction factor, ¢.

Nominal Strength: Strength of a member or cross-section calculated in accordance with the
requirements and assumptions of the strength design methods of this standard (or the reference
documents) before application of any strength- reduction factors.

Required Strength: Strength of a member, cross-section, or connection required to resist
factored loads or related internal moments and forces in such combinations as stipulated by
this standard.

STRUCTURAL OBSERVATIONS: The visual observations to determine that the seismic
force-resisting system is constructed in general conformance with the construction
documents.

STRUCTURE: That which is built or constructed and limited to buildings and non-building
structures as defined herein.

SUBDIAPHRAGM: A portion of a diaphragm used to transfer wall anchorage forces to
diaphragm cross ties.

SUPPORTS: Those structural members, assemblies of members, or manufactured elements,
including braces, frames, legs, lugs, snubbers, hangers, saddles, or struts, which transmit
loads between the nonstructural components and the structure.

TESTING AGENCY: A company or corporation that provides testing and/or inspection
services.

VENEERS: Facings or ornamentation of brick, concrete, stone, tile, or similar materials
attached to a backing.

WALL: A component that has a slope of 60° or greater with the horizontal plane used to
enclose or divide space.

Bearing Wall: Any wall meeting either of the following classifications:

1. Any metal or wood stud wall that supports more than 100 Ib/linear ft (1,459 N/m) of
vertical load in addition to its own weight.

2. Any concrete or masonry wall that supports more than 200 Ib/linear ft (2,919 N/m) of
vertical load in addition to its own weight.

Light-Framed Wall: A wall with wood or steel studs.

Light-Framed Wood Shear Wall: A wall constructed with wood studs and sheathed with
material rated for shear resistance.

Nonbearing Wall: Any wall that is not a bearing wall.

Nonstructural Wall: All walls other than bearing walls or shear walls.
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Shear Wall (Vertical Diaphragm): A wall, bearing or non- bearing, designed to resist lateral
forces acting in the plane of the wall (sometimes referred to as a “vertical diaphragm”).

Structural Wall: Walls that meet the definition for bearing walls or shear walls.

WALL SYSTEM, BEARING: A structural system with bearing walls providing support for
all or major portions of the vertical loads. Shear walls or braced frames provide seismic force
resistance.

WOOD STRUCTURAL PANEL: A wood-based panel product that meets the requirements
of DOC PS1 or DOC PS2 and is bonded with a waterproof adhesive. Included under this
designation are plywood, oriented strand board, and composite panels.

oNoReRell aegaoﬁsoooo:qps (Notation)

The unit dimensions used with the items covered by the symbols shall be consistent throughout
except where specifically noted. Notation presented in this section applies only to the seismic
requirements in this standard as indicated.

Acn = cross-sectional area (in> or mm?) of a structural member measured out-to-out of
transverse reinforcement

A0 = area of the load-carrying foundation (ft2 or m2)

Ash=total cross-sectional area of hoop reinforcement (in2 or mm?2), including supplementary
cross-ties, having a spacing of sh and crossing a section with a core dimension of hc

Avd= required area of leg (in2 or mm?2) of diagonal reinforcement
Ax = torsional amplification factor (Section 12.8.4.3 of ASCE 7-05)
ai = the acceleration at level i obtained from a modal analysis

ap = the amplification factor related to the response of a system or component as affected by
the type of seismic attachment.

bp = the width of the rectangular glass panel

Cd = deflection amplification factor as given in Table 3.4.8.

Cs = seismic response coefficient determined in Section 3.4.8.1.1. (dimensionless)
Ct = building period coefficient in Section 3.4.8.2.1

Cvx= vertical distribution factor as determined in Section 12.8.3 of ASCE 7-05

¢ = distance from the neutral axis of a flexural member to the fiber of maximum
compressive strain (in. or mm)

D = the effect of dead load

Dclear = relative horizontal (drift) displacement, measured over the height of the glass panel
under consideration, which causes initial glass-to-frame contact

dC = Total thickness of cohesive soil layers in the top 100 ft (30 m); see Section 3.4.1.4.8 (ft
or m)

di = The thickness of any soil or rock layer i1 (between 0 and 100 ft [30 m]); see Section
3.4.1.4.8 (ft or m)

The total thickness of cohesionless soil layers in the top 100 ft (30 m); see Section
3.4.1.4.8 (ft or m)

ds
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E = effect of horizontal and vertical earthquake- induced forces (see Section 12.4 of ASCE
7-05)

Fa = short-period site coefficient (at 0.2 s-period); see Section 3.4.1.4.3

Fi, Fn, Fx = portion of the seismic base shear, V, induced at Level i,n, or x , respectively, as
determined in Section 12.8.3 of ASCE 7-05

Fp = the seismic force acting on a component of a structure as determined in Section 13.3.1
of ASCE 7-05)
Fv = long-period site coefficient (at 1.0 s-period); see Section 3.4.1.4.3
fc’ = specified compressive strength of concrete used in design
fs’ = ultimate tensile strength (psi or MPa) of the bolt, stud, or insert leg wires. For A307
bolts or A108 studs, it is permitted to be assumed to be 60,000 psi (415 MPa)
fy = specified yield strength of reinforcement (psi or MPa)
fyh= specified yield strength of the special lateral reinforcement (psi or kPa)
G = yvs2/g
= the average shear modulus for the soils beneath the foundation at large strain levels (psf
or Pa)
GO = yv2so/g
= the average shear modulus for the soils beneath the foundation at small strain levels
(psf or Pa)
g = acceleration due to gravity

H = thickness of soil

h = height of a shear wall measured as the maximum clear height from top of foundation
to bottom of diaphragm framing above, or the maximum clear height from top of
diaphragm to bottom of diaphragm framing above

h

hc = core dimension of a component measured to the outside of the special lateral
reinforcement (in. or mm)

average roof height of structure with respect to the base

hi, hn, hx = the height above the base to Level 1, n, or x, respectively
hp = the height of the rectangular glass panel

hsx=the storey height below Level x = (hx — hx-1)

I = the importance factor in Section 3.4.1.5.1

Ip = the component importance factor

i1 = the building level referred to by the subscript i ;i= 1

Kp = the stiffness of the component or attachment

KL/r= the lateral slenderness ratio of a compression member measured in terms of its effective
length, KL, and the least radius of gyration of the member cross section, r

k = distribution exponent given in Section 12.8.3 of ASCE 7-05
L

overall length of the building (ft or m) at the base in the direction being analyzed
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Mt = torsional moment resulting from eccentricity between the locations of centre of mass
and the centre of rigidity Section 12.8.4.1 of ASCE 7-05

Mta= accidental torsional moment as determined in Section 12.8.4.1 of ASCE 7-05
N = standard penetration resistance, ASTM 1586
N = number of storeys (Section 3.4.8.2.1)

N = average field standard penetration resistance for the top 100 ft (30 m); see Section
3.4.14.8

N.,= average standard penetration resistance for cohesionless soil layers for the top 100 ft
(30 m); see Section 3.4.1.4.8

Ni = standard penetration resistance of any soil or rock layer i [between 0 and 100 ft (30 m)];
see Section 3.4.1.4.8

n = designation for the level that is uppermost in the main portion of the building

Px = total unfactored vertical design load at and above Level x, for use in Section 12.8.7 of
ASCE 7-05)

PI = plasticity index, ASTM D4318

QE = effect of horizontal seismic (earthquake-induced) forces
R = response modification coefficient as given in Table 3.4.8
Rp = component response modification factor

SS = specified MCE, 5 percent damped, spectral response acceleration parameter at short
periods as defined in Section 3.4.1.4.1

S1 = specified MCE, 5 percent damped, spectral response acceleration parameter at a period
of 1 s as defined in Section 3.4.1.4.1

SaM=the site-specific MCE spectral response acceleration at any period. (Chapter 21 of
ASCE 7-05)

SDS= design, 5 percent damped, spectral response acceleration parameter at short periods as
defined in Section 3.4.1.4.4

SD1= design, 5 percent damped, spectral response acceleration parameter at a period of 1 s
as defined in Section 3.4.1.4.4

SMS=the MCE, 5 percent damped, spectral response acceleration at short periods adjusted
for site class effects as defined in Section 3.4.1.4.3

SM1= the MCE, 5 percent damped, spectral response acceleration at a period of 1 s adjusted
for site class effects as defined in Section 3.4.1.4.3

su = undrained shear strength; see Section 3.4.1.4.8

%)
[t
|

= average undrained shear strength in top 100 ft (30 m); see Sections 3.4.1.4.8, ASTM
D2166 or ASTM D2850

sui = undrained shear strength of any cohesive soil layer i (between 0 and 100 ft [30 m]); see
Section 3.4.1.4.8

sh = spacing of special lateral reinforcement (in. or mm)

—~
|

the fundamental period of the building
Ta

approximate fundamental period of the building as determined in Section 3.4.8.2.1
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TL = long-period transition period as defined in Section 3.4.1.4.5 (Table 3.4.1)

Tp = fundamental period of the component and its attachment

TO = 0.2SD1 /SDS

TS = SD1/SDS

V = total design lateral force or shear at the base

Vt = design value of the seismic base shear as determined in Section 12.9.4 of ASCE 7-05

Vx = seismic design shear in storey x as determined in Section 12.8.4 or 12.9.4 of ASCE 7-
05

vs = shear wave velocity at small shear strains (equal to 10-3 percent strain or less); see
Section 3.4.1.4.8(ft/s or m/s)

Vs = average shear wave velocity at small shear strains in top 100 ft (30 m); see Sections
3.4.1.4.8

vsi = the shear wave velocity of any soil or rock layer i (between 0 and 100 ft (30 m)); see
Section 3.4.1.4.8

W = effective seismic weight of the building as defined in Section 3.4.8.3

Wc= gravity load of a component of the building

Wp= component operating weight (Ib or N) Chapter 15 of ASCE 7-05

w = moisture content (in percent), ASTM D2216

wi, wn, wx = portion of W that is located at or assigned to Level i, n, or x, respectively Section

12.8.3 of ASCE 7-05

level under consideration, 1 designates the first level above the base Section 12.8.3 of
ASCE 7-05

height in structure of point of attachment of component with respect to the base
ratio of shear demand to shear capacity for the story between Level x and x — 1
foundation damping factor Section 19.2 of ASCE 7-05

average unit weight of soil (Ib/ft3 or N/m3)

design storey drift as determined in Section 3.4.8.6

Afallout = the relative seismic displacement (drift) at which glass fallout from the curtain

Aa =

wall, storefront, or partition occurs Section 12.8.3 of ASCE 7-05
allowable storey drift as specified in Section 12.8.3 of ASCE 7-05

dmax= maximum displacement at Level x, considering torsion, Section 12.8.3 of ASCE 7-05

davg= the average of the displacements at the extreme points of the structure at Level x,

ox =

Section 12.8.3 of ASCE 7-05

deflection of Level x at the centre of the mass at and above Level x, Eq. (3.4.22) Section
12.8.3 of ASCE 7-05

oxe = deflection of Level x at the centre of the mass at and above Level x determined by an

6 =

elastic analysis, Section 12.8.3 of ASCE 7-05
stability coefficient for P -delta effects as determined in Section 12.8.3 of ASCE 7-05

©J
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p = aredundancy factor based on the extent of structural redundancy present in a building
as defined in Section 12.8.3 of ASCE 7-05

A time effect factor Section 12.8.3 of ASCE 7-05

Q0 = overstrength factor as defined in Table 3.4.8.
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TABLE 3.4.1 0.2s (Ss) and 1.0s (S1) Spectral Maximum Considered Earthquake Ground

Motion Accelerations at 2% Probability in 50 Years with 5% Critical Damping, Site Class B

Note: Long-period transition period Ty is to be taken as 6 sec.

Divistan Town B | e | s | s Divisan Town B o | e | s | s
Ayeyarwady | Bogale OPME! 16.3 95.4 0.34 0.3 Kachin Nawngmun G?’J&g%: 27.51 97.82 0.6 0.6
Ayeyarwady | Danubyu 9%@” 17.25 95.6 0.6 0.3 Kachin Puta-O S{UDS% 27.3 9742 | 095 | 1.18
Ayeyarwady | Dedaye 9353§1 16.41 95.89 0.3 0.3 Kachin Sumprabum 98‘309[33'35 26.54 97.57 21 1.12
Ayeyarwady | Einme I 169 | 9518 | 06 | 03 Kachin Tanai 8 2636 | 9672 | 18 | 16
Ayeyarwady | Hinthada mako 17.65 95.46 0.6 0.3 Kayah Bawlake GO0 19.17 97.34 0.9 0.3
Ayeyarwady | Kyaiklat 0?]["5(000 16.44 95.73 0.38 0.3 Kayah Hpasawng @26500¢ 18.87 97.32 0.9 0.3
Ayeyarwady | Kyangin [03s&: 1834 | 9524 | 06 | 03 Kayah Loikaw g|Cead 1967 | 97.21 | 09 | 046
Ayeyarwady Labutta OYIP 16.15 94.76 0.6 0.43 Kayah Mese ) 18.67 97.66 1.2 0.3
Ayeyarwady | Maubin 93505 16.73 95.65 0.6 0.3 Kayin Hpa-An 002832 16.88 97.64 | 041 0.3
Ayeyarwady | Myanaung @%Gmé 18.29 95.32 0.6 0.3 Kayin Hpapun ©9 18.06 97.44 0.9 0.36
Ayeyarwady | Myaungmya ‘3@953@ 16.6 94.93 0.6 0.3 Kayin Kawkareik G‘Yf?mg]m 16.56 98.24 | 0.31 0.3
Ayeyarwady | Ngapudaw CQeo» 16.54 94.69 0.6 0.31 Kayin Myawaddy 0d3 16.69 98.51 | 0.32 0.3
Ayeyarwady | Nyaungdon | Gpoa€ods 1705 | 9563 | 06 | 03 Kayin Thandaunggyi | 2960m&[3: 1907 | 96.68 | 06 | 03
Ayeyarwady | Pantanaw o§s06sH 1698 | 9547 | 06 | 03 Magway Aunglan eantco 1936 | 9522 | 097 | 036
Ayeyarwady | Pathein 036 1678 | 9473 | o6 | 03 Magway Chauk 63pd 2089 | 9482 | 113 | 0.34
Ayeyarwady | Pyapon ({PQ 16.29 95.68 0.36 0.3 Magway Gangaw 0%9"“ 22.17 94.14 | 1.13 | 0.76
Ayeyarwady | Thabaung 260lEs 17.05 94.81 0.6 0.3 Magway Magway e 20.14 9493 | 1.15 0.4
Ayeyarwady | Wakema ol:aude 16.6 95.18 0.6 0.3 Magway Minbu 9633,?5 20.17 94.88 117 0.42
Bago (East) Bago 5{{3 17.34 96.48 2.4 1.18 Magway Mindon 96:0?$g 19.35 94.73 | 1.06 | 0.47
Bago (East) Nyaunglebin | ep32cecii0C 17.95 96.72 0.87 0.3 Magway Myaing [foi[é 21.61 94.85 11 0.55
Bago (East) Phyu @"g 18.48 96.44 213 | 1.02 Magway Natmauk ?05@99“’8 20.35 95.4 0.87 | 031
Bago (East) Shwegyin Gﬁ”{]é 17.92 96.88 0.61 0.3 Magway Pakokku o3| 21.34 95.08 | 0.99 | 0.46
Bago (East) | Taungoo somée 1894 | 9643 | 165 | 06 Magway salin ocod 2058 | 9466 | 12 | 06
Bago (East) | Thanatpin 20g60¢ 1729 | 9658 | 203 | 073 Magway Saw 650 2115 | 9415 | 12 | 054
Bago (East) | Waw edl 1748 | 9668 | 114 | 04 Magway Sinbaungwe s0EedlEs 1972 | o516 | 102 | 052
Bago (West) | Gyobingauk | (031086005 | 1823 | o565 | 0.61 | 0.3 Magway Taungdwingyi | ©o»&ap&:(cs: 20 | 9555 | 09 | 03
Bago (West) | Letpadan 0a50mE: 1778 | o575 | 063 | 03 Magway Thayet 0qod 1932 | 9518 | 097 | 038
Bago (West) | Minhla oy 1797 | 9571 | 061 | 03 Magway Tilin oBscos 217 | 9409 | 1.15 | 0.63
Bago (West) | Paukkhaung eolodeslCs 18.9 95.55 0.8 0.3 Magway Yenangyaung GGﬁGSLP& 20.46 94.87 | 114 | 0.6
Bago (West) | Paungde a0lconpd 1849 | o551 | o6 | 03 Mandalay Kyaukpadaung | 603padogseomts | 2084 | 9513 | 099 | 0.41
Bago (West) | Pyay [BFS 1882 | 9522 | 074 | 03 Mandalay Kyaukse emPIH0pS 2161 | 9613 | 134 | 06
Bago (West) Shwedaung ‘58‘500’)5 18.71 95.21 0.64 0.3 Mandalay Mandalay OgeC0s 21.99 96.09 18 131
Bago (West) | Thayarwady 2030005 17.65 95.79 0.65 0.3 Mandalay Meiktila 8%7.3030 20.88 95.86 | 0.95 | 0.62
Chin Falam 00063 2291 | 9368 | 1.02 | 0.74 Mandalay Mogoke 850005 2292 | 9651 | 0.77 | 03
Chin Hakha ozl 22.64 93.6 1.01 | 0.75 Mandalay Myingyan @53@ 21.46 95.39 | 0.63 0.3
Chin Kanpetlet m§oosond | 2119 | 9406 | 1.2 | 04 Mandalay Natogyi 103 2142 | 9565 | 06 | 031
Chin Matupi 0038 216 | 9344 | 1.16 | 06 Mandalay Nyaung-U 6pnE3s 212 | 9491 | 1.07 | 052
Chin Mindat 00 2137 | 9397 | 12 | ose Mandalay Pyawbwe eqpagud 2059 | 9605 | 15 | 112
Chin Paletwa ocoado 213 | 9285 | 118 | 1 Mandalay Pyinoolwin [ 2201 | 9646 | 074 | 0.47
Chin Tedim 03035 2337 | 9366 | 1 | 105 Mandalay Thabeikkyin 20805m ¢ 2289 | 9598 | 162 | 12
Chin Thantlang 0§o0s 227 | 9343 | 096 | 0.72 Mandalay Thazi 2005 2085 | 96.06 | 18 | 11
Chin Tonzang Rses 236 | 9369 | 1.02 | 12 Mandalay Yamethin qupdiont 2043 | 9614 | 15 | 083
Kachin Bhamo 0§05 2425 | 9723 | 068 | 05 Mon Bilin Bicots 1722 | 9724 | 04 | 03
Kachin Chipwi ey 2589 | 9813 | 069 | 03 Mon Kyaikto o5 1731 | 97.02 | 047 | 03
Kachin Hpakant wsm0§ 2561 | 931 | 15 | 17 Mon Mawlamyine | 500§ 1648 | 97.63 | 03 | 03
Kachin Machanbaw UQ]&G:D? 27.28 97.59 0.76 0.97 Mon Thanbyuzayat QS[‘;YH@ﬂS 15.97 97.73 1.13 0.3
Kachin Mogaung Gseomcs 253 | 9694 | 18 | 156 Mon Thaton 0ad 1692 | 97.37 | 036 | 03
Kachin Mohnyin GsoaCs 2478 | 936 | 16 | 152 Mon Ye Qs 1525 | 97.85 | 0.46 | 0.3
Kachin Myitkyina @5@2?’32 25.39 97.39 1.01 0.9 Nay Pyi Taw Lewe L5603 19.63 96.11 | 1.35 | 0.76
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TABLE 3.4.1 0.2s (Ss) and 1.0s (S1) Spectral Maximum Considered Earthquake Ground
Motion Accelerations at 2% Probability in 50 Years with 5% Critical Damping, Site Class B
Note: Long-period transition period Ty is to be taken as 6 sec.

©3

Dhvision Town B || W || ouiseon | ToWn T et Bl O
Nay Pyi Taw Nay Pyi Taw G?@éeo’yg 19.8 96.19 153 | 0.93 Shan (North) Kyaukme G"’{Pm‘\* 22.54 97.04 0.6 0.3
NayPyi Taw | Tatkon bmés 2013 | 92 | 162 | 062 Shan (North) | Lashio sl 22905 | 9775 | 06 | 03
Rakhine Ann 26: 198 | 9405 | 103 | 06 Shan (North) | Laukkaing GaNadMRE 2360 | 9876 | 06 | 03
Rakhine Buthidaung 3’,25333@0’305 20.87 92.53 0.6 0.6 Shan (North) Matman 9"’39$ 21.95 98.87 | 0.66 0.3
Rakhine Gwa 9 17.59 94.58 0.6 0.3 Shan (North) Mongmao ‘?&Gw 22.97 98.97 0.6 0.3
Rakhine Kyaukpyu GO’{PO’S@ﬂ 19.42 93.55 0.9 0.6 Shan (North) Mongmit %3805 23.11 96.67 | 0.66 0.3
Rakhine Kyauktaw eoqpdeo®d | 2084 | 9207 | 124 | 2 Shan (North) | Mongyai 8Esq0d 2243 | 9804 | 06 | 03
Rakhine Maungdaw ceteom 20.82 92.37 0.6 0.6 Shan (North) Muse (gaoug 23.99 97.9 0.6 0.3
Rakhine Minbya 9&@')5 20.36 93.27 1.39 0.6 Shan (North) Namhkan ?&SQ‘S: 23.84 97.68 0.6 0.3
Rakhine Mrauk-U elgpad3s 2059 | 9319 | 15 | 2 Shan (North) | Namhsan §60% 2296 | 9716 | 06 | 03
Rakhine Munaung 9'3$G3735 18.86 93.72 0.9 0.3 Shan (North) Namtu LR 23.09 97.4 0.6 0.3
Rakhine Myebon ego 2005 | 9337 | 12 | 06 Shan (North) | Nawnghkio | $Cq]| 2233 | 968 | 06 | 03
Rakhine Ramree P 1909 | 9386 | 09 | 06 Shan (South) | Hsihseng N 2016 | 9725 | 0.84 | 03
Rakhine Rathedaung ﬂGQ‘?GOCOE 20.48 92.76 0.18 0.6 Shan (South) Kalaw mean 20.62 96.56 0.6 0.3
Rakhine Sittwe 06603 2014 | 9280 | 06 | 06 Shan (South) | Kunhing B503% 213 | 9842 | 061 | 03
Rakhine Thandwe 300@ 18.47 94.37 0.6 0.3 Shan (South) Kyethi c;nq_l::ﬁ: 21.93 97.82 | 0.64 0.3
Rakhine Toungup eonémod | 1885 | 9424 | 09 | 06 Shan (South) | Laihka dqps 2127 | 9767 | 088 | 03
Sagaing Banmauk 05365205 244 | 9586 | 161 | 153 Shan (South) | Langkho coésear 2034 | 9 | o6 | 03
Sagaing Budalin oot 2230 | 9515 | 092 | 0.37 Shan (South) | Loilen F|ceot 2093 | 97.57 | 0.89 | 054
Sagaing Hkamti & 2590 | 957 | 142 | 18 Shan (South) | Mawkmai 66205005 2023 | 9772 | 06 | 03
Sagaing Homalin opgeots 2486 | 9491 | 15 | 18 Shan (South) | Monghsu SSsqe 2191 | 9836 | 067 | 03
Sagaing Kale mecvs 2319 | 9403 | 118 | 1.07 Shan (South) | Mongkaing | $C:03¢ 2161 | 9753 | 09 | 054
Sagaing Kalewa MEa320 23.2 94.3 1.2 1.06 Shan (South) Mongnai ‘%3‘% 20.51 97.87 0.6 0.3
Sagaing Kanbalu M§ 232 | 9552 | 071 | 059 Shan (South) | Mongpan 808 2032 | 9835 | 06 | 03
Sagaing Kani »§ 2243 | o485 | 1.07 | 062 Shan (South) | Nansang $90% 2089 | 9772 | 076 | 03
Sagaing Katha o 2418 | 9633 | 133 | 112 Shan (South) | Nyaungshwe | Gpo>cey 2066 | 9693 | 09 | 03
Sagaing Kawlin eomots 23.79 95.68 1.09 | 1.26 Shan (South) Pekon U’b\gél 19.86 97.01 0.9 0.52
Sagaing Lahe QB! 26.33 95.44 1.28 18 Shan (South) Pindaya oo 20.94 96.66 0.6 0.3
Sagaing Lay Shi 6o 2545 | 9496 | 132 | 18 Shan (South) | Pinlaung ofeamnts 2012 | 9678 | 063 | 03
Sagaing Mawlaik 6650305 2364 | 9441 | 12 | 143 Shan (South) | Taunggyi eom&[o3e 2077 | 9704 | 09 | 041
Sagaing Mingin o0& 2288 | 9449 | 12 | 068 Shan (South) | Ywangan e 2116 | 9644 | 06 | 03
Sagaing Monywa osp 2212 | 9514 | 095 | 0.69 Tanintharyi Bokpyin 05[gé: 1127 | 9876 | 042 | 03
Sagaing Myinmu [g&e 2193 | 9557 | 06 | 03 Tanintharyi Dawei 0022005 1408 | 982 | 136 | 09
Sagaing Nanyun ?égﬁg% 26.98 96.17 124 | 177 Tanintharyi Kawthoung GONEINCE 9.98 98.55 1.2 0.3
Sagaing Sagaing 0603 2188 | 9596 | 164 | 12 Tanintharyi Kyunsu D0 1247 | 9845 | 03 | 03
Sagaing Shwebo 693 2257 | 957 | 06 | 0.34 Tanintharyi Myeik §od 1244 | 9861 | 03 | 03
Sagaing Tamu o0 24.21 94.32 121 15 Tanintharyi Palaw Qean 12.98 98.65 0.3 0.3
Sagaing Tigyaing oBsq¢ 2375 | 96.15 | 164 | 1.13 Tanintharyi Tanintharyi | 92§95§ 1200 | 9901 | 03 | 03
Sagaing Yinmarbin w0t 22.08 94.9 1.06 | 0.67 Tanintharyi Yebyu GS}@H 14.25 98.2 141 0.9
Shan (East) | Kengtung ) 2129 | 996 | 06 | 03 Yangon Cocokyun By 1413 | 9337 | 08 | 03
Shan (East) | Monghpyak | 9¢:(gob 2088 | 9992 | 06 | 03 Yangon Hlegu vpbions 171 | 9623 | 093 | 0.34
Shan (East) Monghsat §C:s005 2051 | 9925 | 06 | 03 Yangon Htaukkyant | ©00o05(03§ 1704 | 96.13 | 087 | 03
Shan (East) Mongla 8z 2167 | 10002 | 06 | 03 Yangon Kayan 2q5s 1691 | 96.56 | 167 | 076
Shan (East) Mongping 3o 2135 | 9903 | 0.6 | 03 Yangon Kungyangon | 0&:Fmé 1644 | 96.01 | 063 | 03
Shan (East) Mongton 8&:0} 203 989 | 06 | 03 Yangon Kyauktan empadoss 1663 | 9632 | 131 | 05
Shan (East) Mongyang 8wz 2184 | 9969 | 06 | 03 Yangon Taikkyi 0305(3 1731 | 9596 | 0.74 | 03
Shan (East) | Tachileik omg|cdod 2045 | 9988 | 06 | 03 Yangon Thongwa obig 1676 | 952 | 24 | 111
Shan (North) | Hopang 3os 2343 | 9875 | 06 | 03 Yangon Twantay 03600s 1671 | 9593 | 06 | 03
Shan (North) | Hseni 88 2331 | 9797 | 06 | 03 Yangon Yangon 9P§7% 1678 | 96.16 | 06 | 03
Shan (North) | Hsipaw Bedl 262 | 973 | 06 | 03
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Figure 3.4.1.1: Maximum Considered Earthquake Ground Motion for 0.2 Sec Spectral Response
Acceleration at 2% Probability in 50 Years with 5% Critical Damping, Site Class B
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Figure 3.4.1.2: Maximum Considered Earthquake Ground Motion for 1 Sec Spectral Response
Acceleration at 2% Probability in 50 Years with 5% Critical Damping, Site Class B
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2.6.9.G.Ji  6[gaoos Ba0§ 2003905¢qp: (Site Class Definitions)
[ cOo (Y < [P ®) Y
p6c§egcq elgooniel mapSapeagiecl©ode) 6(§aootmancad @wons 2.6 | 3¢
C c oc¢C . (o] C C c (o]
c65(goonzoopaeadE: Site Class A @ F 3208 20056005000:00051 ¢[gaagj:a200:
6620gPed 32e[gesq|op Site Class D 03 3233:(go0¢20p51
2.6.0.6.21  6[gooo: waogeé copdogliedientonpd m(nFeadicoyé Maximum
Considered Earthquake (MCE) @ 07§(g§c3&:05 m§80o§8:qp:
MCE 390808 SM5§\CS: Y ogorgaucf)spogf: G@wozsaaocfzsaa%cﬁ oacr%eqocf)gqp:oc?’

ca050] BeFiapias wndogidi§edondi

Sur = Fy Si Eq. (3.4.2)
where

Ss = the MCE spectral response acceleration at short periods as determined from
Table 3.4.1 and Figure 3.4.1
S1 =the MCE spectral response acceleration at a period of 1 s as determined from
Table 3.4.1 Figure 3.4.2
where site coefficients Fa and Fv are defined in Tables 3.4.3 and 3.4.4, respectively.
Where the simplified design procedure of Section 3.4.1.6.3(Section 12.14 of ASCE 7-
05) is used, the value of Fa shall be determined in accordance with Section 12.14.8.1 of
ASCE 7-05, and the values for Fv, SMS, and SM1 need not be determined.
TABLE 3.4.2 SITE CLASS DEFINITIONS

AVERAGE PROPERTIES IN TOP 100 FEET, SEE SECTION
SITE SOIL 3.4.1.34.2
CLASS PROFILE Soil shear Standard Soil undrained
NAME wave velocity penetration shear strength,
Vs (ft/sec) resistance N Su(psf)
A Hard Rock > 5,000 N/A N/A
2,500 <vs<
B Rock 5,000 N/A N/A
Very dense _
C soil and 1,200 < 7= N> 50 5,> 2,000
2,500
soft rock
D S soil 600 < 7= 1,200 15<N <50 1,000 < 5,< 2,000
profile
E [S):’?ﬁig'l 7,< 600 N<15 5,< 1,000
Any profile with more than 10 feet of soil having the following
characteristics:
E - 1. Plasticity index PI > 20,
2. Moisture content w > 40%, and
3. Undrained shear strength 5,,< 500 psf
Any profile containing soils having one or more of the following
characteristics:
1. Soils vulnerable to potential failure or collapse under seismic loading
such as liquefiable soils, quick and highly sensitive clays, collapsible
F _ weakly cemented soils.
2. Peats and/or highly organic clays (H > 10 feet of peat and/or highly
organic clay where A = thickness of soil)
3. Very high plasticity clays (H > 25 feet with plasticity index P/ > 75).
4. Very thick soft/medium stiff clays (H > 120 feet)
For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m?, 1 pound per square foot = 0.0479 kPa.
N/A = Not applicable.

()



@ < QC o e 0% Qc o OC o
@@D?CC 326300 SDS?Q?CS]_D ODQWO)BQ

<

§3

C\)(SSEQ%QJ(TSQPS - JOJS

TABLE 3.4.3 SITE COEFFICIENT, F,

Mapped Maximum Considered Earthquake Spectral
Response Acceleration Parameter at Short Period
Site Class
S
S<=0.5 S+ 0.75 S<1.0 Ss=1.25
0.25
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
(ot 12 12 11 1.0 1.0
D 1.6 14 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 (ASCE 7-05)
NOTE: Use straight-line interpolation for intermediate values of S..

TABLE 3.4.4 ITE COEFFICIENT, F,

Mapped Maximum Considered Earthquake Spectral
Site Class Response Acceleration Parameter at 1-s Period
$;£0.1 S;=0.2 $;=0.3 S;=0.4 S$;2 0.5
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
(o 1.7 1.6 1.5 1.4 13
D 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 2.4
F See Section 11.4.7 (ASCE 7-05)
NOTE: Use straight-line interpolation for intermediate values of S;.
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2.6.0.6.61  88&:cfl:0f 3§8008§R:qp: (Design  Spectral Acceleration
Parameters)

90¢. Q¢, ¢ o . .0 Sol8 CorunofS NP N

S@COPCI0PTE|$00$ B0 GFIOMO p_a%@coqpo@g eplenls[ontoblenll

Sps = 2/3S5ys Eqg. (3.4.3)

Sp1 = 2/35u; £q. (3.4.4)

2.6.9.6.91 88&:078(g§c3&:03 (Design Response Spectrum)

8(%8808%@%(\%830)é(7%393§8@[61§ 0339563333951§<f: Site-specific Ground Motion

Procedure 0% 393;'3:@@[@3333991 o Q.(;.Qogé G@S@oooseooo C\J%(%SO)éOPB 6320000
o C C N <

czlepletieploats/loalyCIobll

Y 0O¢ C C QC C
Qll CBQ@ To (XDCDC(DG&)DC\JDLC%ﬂC)SS’DOa(D

S.,=Sps (0.4 +0.6T/T,) Eq. (3.4.5)
g C\éqol% T0§\c Tss’a@o"ﬂ c:qposaogoo Saope SDssa@ogoRqeén
N O¢C QcC C
A QS Tsoom[g_qocswoqolcquzsgogm

S, =S5,/ T Eq. (3.4.6)

Gl cxésﬁ% Tpocﬁ@zeoaoa%é:qo:saog(ﬁ
JL
Sa = Spi T/ TP Eq. (34.7)

where
Sps= the design spectral response acceleration parameter at short periods
Sp1 = the design spectral response acceleration parameter at 1-s period
T = the fundamental period of the structure, s
To =0.2 Spi/ Sbs
Ts = Spi/ Spsand
T; =long-period transition period as specified in Table 3.4.1

@()
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Sa=Sos

Sos |77

Soi

So=So1.T, /T

T, T 1.0 T, " 1)

To =0.2 Ts T_r; = 591 /SDS

Figure 3.4.3 Design response spectrum

2.6.9.6.6n  MCE oo
3¢

ocC c O C Q0C¢C
MCE QCIOPVIO0IMIQCIY
JL L L JL

0303 1.5 [§Ee[gooSef 0g0Sqo58&dlaraSi
-G-0.G.qu Site-specific Ground Motion Procedures

The site-specific ground motion procedures set forth in Chapter 21 of ASCE 7-05 are
permitted to be used to determine ground motions for any structure.

2.6.9.6.01 caqE88&:m0x0d e[goonimsogaoodeod(gé:(Steps for Classified a
Site)

[§ooo:ma0¢ Site Class C, D, E 0303 @woos & eu3[goonzaopdin 3a30
6|9202:320¢ olte Llass L, b, CYB, ? @0022 ?93 OgC (~1C%0) oooooagu 139&?0

C < < < C C c 00 (] o ¢
wm?mqmw@ G@QIOO?O@C? cO 200 '39§m@§1@333@[§(1?0? (Ye(D‘D’.)g@I_
c (o] C N N o . c Y Cc o
OD&” (IPG@(I?C%C @@QgGwDG@Cngan@%)m n ﬂ[gg | 338 G@(BD ODCDQLQICN)
(Yo) (7%(1%@3°[§ 0 C"
Tt ° I. @

where

vsi = the shear wave velocity in feet per second (m/s).
d; = the thickness of any layer between 0 and 100 feet (30 480 mm).

where
7, ==t Eq. (3.4.8)
i=1v_5i
n
d; = 100 feet (30 480 mm)
i=1
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N is the Standard Penetration Resistance (ASTM D 1586) not to exceed 100 blows/foot (305
mm) as directly measured in the field without corrections. When refusal is met for a rock
layer, N;shall be taken as 100 blows/foot (305 mm).

n
— &i=1 d;
n 4

i=1Ni

=2

Eq. (3.4.9)

where N;and d; in Equation (4-9) are for cohesionless soil, cohesive soil and rock layers.

N =2 Eq. (3.4.10)

m i
Zi=1N_l.

m
z d; = d,
i=1

Use d; and N;for cohesionless soil layers only in Equation (3.4.10)

where

ds = total thickness of cohesionless soil layers in the top 100 feet (30 480 mm).
m = number of cohesionless soil layers in the top 100 feet (30 480 mm).

sui = the undrained shear strength in psf (kPa), not to exceed 5,000 psf (240 kPa),
ASTM D 2166 or D 2850.

Su=—"=

u d;
Zk i

Eq. (3.4.11)

=1 sy

where

k
Z d; = d,
i=1

d. = the total thickness of cohesive soil layers in the top 100 feet (30 480 mm).
k = the number of cohesive soil layers in the top 100 feet (30 480 mm).
PI = the plasticity index, ASTM D 4318
w = the moisture content in percent, ASTM D 2216
TABLE 3.4.5 SITE CLASSIFICATION a

CS]flls*Zs Vs N or N Su
C 1,200 to 2,500 ft/s >50 > 2,000
D 600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf
E <600 ft/s <15 < 1,000 psf
R.6.9.6.0.01 e[gooniman 005¢05qé cvSc§iodgp: (Steps for Classifying a

Site)

1. Check for the four categories of Site Class F requiring site-specific evaluation. If the site
corresponds to any of these categories, classify the site as Site Class F and conduct a
site-specific evaluation.

GJ
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2. Check for the existence of a total thickness of soft clay > 10 feet (3,048 mm) where a
soft clay layer is defined by: §,, < 500 psf (24 kPa), w > 40 percent and PI1 > 20. If these
criteria are satisfied, classify the site as Site Class E.

3. Categorize the site using one of the following three methods with ©;, N, and §,and
computed in all cases as specified:

(1) v, for the top 100 feet (30,480 mm) ( v5 method)

(ii)) N for the top 100 feet (30,480 mm) (N method)

(iii) N,y for cohesionless soil layers (PI < 20) in the top 100 feet (30,480 mm) and
average, S, for cohesive soil layers (PI > 20) in the top 100 feet (30,480 mm) (
5, method)

2.G.0.91 Beq:olod§:4¢3032(g|d3a¢]js300: (Importance Factor and Occupancy
Category)

Q.G.0.6).01 36600342 (Importance Factor)

@002 0.0 & 0l2028 s’aoa@ O3G307:30300 326612010382 200960590 QP:
5:9-J 3 22 339 932q: 3320 S0l s Q0O]|00Q)d:
o3 @0: 0.6.6 5@@5@003"33 Sii
. 83:G-6 33 S0

TABLE 3.4.6 IMPORTANCE FACTORS

Occupancy Category I
TorII 1.0
11 1.25

v 1.5

2.G.0.9. 1 [0 dPo: IV dRd eminid§ecrs molaogad
sacd]orsqp: (Protected Access for Occupancy Category IV)

Where operational access to an Occupancy Category IV structure is required through an
adjacent structure, the adjacent structure shall conform to the requirements for Occupancy
Category IV structures. Where operational access is less than 10 ft from an interior lot line or
another structure on the same lot, protection from potential falling debris from adjacent
structures shall be provided by the owner of the Occupancy Category IV structure.

2.6.9.81 cag€88¢: mgjjsa200: (Seismic Design Category-SDC)

3650005333403 32353 2.6.0.6.0 336 caqE88E:m4]s300: 2005605660
2.6.9.6.01 cog)€888: mj:m00: 2005¢03(g¢: (Determination of Seismic Design
Category)

Occupancy Category I, II, and III structures located where the spectral response acceleration
parameter at 1-s period, S;, is greater than or equal to 0.75 shall be assigned to Seismic Design
Category D and E respectively. Occupancy Category IV structures located where the spectral
response acceleration parameter at 1- s period, Sy, is greater than or equal to 0.75 shall be
assigned to Seismic Design Category F. All other structures shall be assigned to a Seismic
Design Category based on their Occupancy Category and the design spectral response

G
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acceleration parameters, Sps and Sp1, determined in accordance with Section 3.4.1.4.4 or the
site-specific procedures of ASCE 7-05. Each building shall be assigned to the more severe

Seismic Design Category in accordance with Table 3.4.7,

irrespective of the fundamental period of vibration of the structure, 7.

TABLE 3.4.7 SEISMIC DESIGN CATEGORY BASED ON SHORT PERIOD AND 1-
SECOND PERIOD RESPONSE ACCELERATION PARAMETER

2.6.9.6. Jun 3[go:85:c082qpz(g¢ cog)€B88E: mjsme0: 2005005(g¢:

(Alternative Seismic Design Category Determination)

Sps Sp1 Level of Seismiciy I I 111 v

Sps < 0.167g Sp1 <0.067¢g Very Low A A A B
0.167g <Sps<0.33g | 0.067g < Sp1<0.133g Low A A B C
0.33g < Sps<0.5¢g 0.133g<Sp1<0.2 g Moderate A B C D
0.5g <Sps< 0.9g 02g<Sp1<05¢g High B C D D
Sps > 0.9g Spi1 > 0.5¢g Severe C D D D
S1>20.75¢g Extreme D D E F

Where S/ is less than 0.75, the seismic design category is permitted to be determined from Sps

values from Table 3.4.7 alone when all the following apply:

1. In each of the two orthogonal directions, the approximate fundamental period of the
structure, Ta, in each of the two orthogonal directions determined in accordance with
Section 12.8.2.1 of ASCE 7-05, is less than 0.8 Ts determined in accordance with Section
11.4.5 of ASCE 7-05.

2. In each of the two orthogonal directions, the fundamental period of the structure used to
calculate the story drift is less than Ts.

3. Equation 12.8-2 of ASCE 7-05 is used to determine the seismic response coefficient, Cs.

4. The diaphragms are rigid as defined in Section 12.3.1 in ASCE 7-05 or for diaphragms
that are flexible, the distance between vertical elements of the seismic-force-resisting
system does not exceed 40 feet (12 192 mm).

2.6.9.6.91 g&:c0ésogudcneonn 88E:9p52c08: (Simplified Design Procedure)

Where the alternate simplified design procedure of ASCE 7-05 is used, the seismic design

category shall be determined in accordance with ASCE 7-05.

R-G- JIl 326020004 cgeg|ud(ge: (Structural Design Procedure)

:G-J-ol Selection and Limitations

The basic lateral and vertical seismic force-resisting system shall conform to one of the types
indicated in Table 3.4.8 or a combination of systems as permitted in Sections 3.4.2.2 and 3.4.2.3.
Each type is subdivided by the types of vertical elements used to resist lateral seismic forces.
The structural system used shall be in accordance with the Seismic Design Category and height
limitations indicated in Table 3.4.8. The appropriate response modification coefficient, R,
system over strength factor, £y, and the deflection amplification factor, Cy4, indicated in Table
3.4.8 shall be used in determining the base shear, element design forces, and design storey drift.

C9
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Design Earthquake R = Response Modification
Ground Motions Coefficient = V/V
C, = Deflection Amplification
Factor = (#5JR

Lateral Seismic Force (Base Shear)
m

Cy Q, = Overstrength Factor = Vo /V
R Pushover
Vi Curve
Vv % X
/R s %

Lateral Displacement (Roof Drift)

Figure 3.4.4 Seismic Response Parameters
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g = o ° E Eﬂ ;;, - w | o E - Structu‘ra‘l Systefn Limitat'im‘lsc
Seismic Force-Resisting = g:a E é E 2 18% Ci _§ § L:ﬁ and Building Height (ft) Limit
HE2F |aES | ESS|SE S
System OgE |g58|¢g £g 258 Seismic Design Category
28 |REE 252 |2ES
< B C D¢ E¢ F¢

A. BEARING WALL SYSTEMS
1.Special reinforced concrete shear walls 14.2 5 2% 5 NL| NL| 160| 160 100
2.Ordinary reinforced concrete shear walls 14.2 4 2% 4 NL| NL| NP | NP NP
3. Detailed plain concrete shear walls 14.2 2 2% 2 NL | NP | NP NP NP
4. Ordinary plain concrete shear walls 14.2 1% 2% 1% NL| NP | NP NP NP
5.Intermediate precast shear walls 14.2 4 2Y 4 NL | NL | 40| 40 40"
6. Ordinary precast shear walls 14.2 3 2% 3 NL| NP| NP | NP NP
7. Special reinforced masonry shear walls 14.4 5 2% 3% NL| NL| 160| 160 100
8. Intermediate reinforced masonry shear walls 14.4 3% 2% 2Y4 NL | NL| NP NP NP
9. Ordinary reinforced masonry shear walls 14.4 2 2% 1% NL| 160| NP | NP NP
10. Detailed plain masonry shear walls 14.4 2 2% 1% NL| NP| NP | NP NP
11. Ordinary plain masonry shear walls 14.4 12 2% 14 NL| NP| NP | NP NP
12. Prestressed masonry shear walls 14.4 17 2 1% NL| NP| NP | NP NP
13. Light-framed walls sheathed with wood structural panels | 14.1, 14.5 6 3 4 NL| NL| 65 65 65
rated for shear resistance or steel sheets
14. Light-framed walls with shear panels of all other 14.1,14.5 2 2% 2 NL| NL| 35 NP NP
materials
15. Light-framed wall systems using flat strap bracing 14.1, 14.5 4 2 3% NL| NL| 65 65 65
B. BUILDING FRAME SYSTEMS
1. Steel eccentrically braced frames, moment resisting 14.1 8 2 4 NL| NL| 160| 160 100
connections at columns away from links
2. Steel eccentrically braced frames, non-moment-resisting, 14.1 7 2 4 NL| NL| 160| 160 100
connections at columns away from links
3. Special steel concentrically braced frames 14.1 6 2 5 NL| NL| 160| 160 100
4. Ordinary steel concentrically braced frames 14.1 3V 2 3V NL| NL| 35| 35 | NP
5. Special reinforced concrete shear walls 14.1,14.5 6 2% 5 NL | NL| 160 160 100
6. Ordinary reinforced concrete shear walls 14.1, 14.5 5 2% 4 NL| NL| NP | NP NP
7. Detailed plain concrete shear walls 14.1, 14.5 2 2% 2 NL| NP| NP | NP NP
8. Ordinary plain concrete shear walls 14.1, 14.5 1 2 1 NL| NP| NP | NP NP
9. Intermediate precast shear walls 14.1, 14.5 5 2% 4% NL | NL| 40| 40 40*
10. Ordinary precast shear walls 14.1, 14.5 4 2% 4 NL| NP| NP | NP NP
11. Composite steel and concrete eccentrically braced 143 8 2 4 NL| NL| 160| 160 100
frames
12. Composite steel and concrete concentrically braced 143 5 2 4 NL| NL| 160| 160 100
frames
13. Ordinary composite steel and concrete braced frames 143 3 2 3 NL| NL| NP | NP NP
14. Composite steel plate shear walls 143 6" 2 5% NL| NL| 160| 160 100
15. Special composite reinforced concrete shear walls with 14.3 6 2% 5 NL| NL| 160| 160 100
steel elements
16. Ordinary composite reinforced concrete shear walls with 143 5 2 4% NL| NL| NP | NP NP
steel elements
17. Special reinforced masonry shear walls 14.4 5% 2 4 NL| NL| 160| 160 100
18.Intermidiate reinforced masonry shear walls 14.4 4 2 4 NL| NL| NP | NP NP
19. Ordinary reinforced masonry shear walls 14.4 2 2% 2 NL | 160| NP NP NP
20. Detailed plain masonry shear walls 14.4 2 2% 2 NL | NP | NP NP NP
21. Ordinary plain masonry shear walls 14.4 1 2 1% NL| NP| NP | NP NP
22. Prestressed masonry shear walls 14.4 1 2 1% NL| NP| NP | NP NP
23. Light-framed walls sheathed with wood structural panels | 14.1, 14.5 7 2% 4% NL | NL| 65 65 65
rated for shear resistance or steel sheets
24. Light-framed walls with shear panels of all other 14.1,14.5 2% 2% 2% NL | NL| 35 NP NP
materials
25. Buckling-restrained braced frames, non-moment- 14.1 7 2 5% NL| NL| 160| 160 100
resisting beam-column connections
26. Buckling-restrained braced frames, moment-resisting 14.1 8 2% 5 NL| NL| 160| 160 100
beam-column connections
27. Special steel plate shear wall 14.1 7 2 6 NL| NL| 160| 160 100
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(Combinations of Framing Systems in Different Directions)
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Allowable Stress Design (g¢ 03053050l 3238  J.0.0 o3C0l§oopd Load
Combination qos@cf:og(ﬁqlcﬁooosewo Axial Load :)3&5 Permissible Axial Load &)
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cc\zléggs&sgé’uzsgmz SDC F ﬁeoao Steel Intermediate Moment Frame
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2-G-J-9.001  Shear Wall-Frame Interactive Systems

Shear Wall-Frame Interactive Systems @ Shear Strength oop_s 3900(30%8:035
Design Story Shear &\ 75% Saq%éza{)zé’meéu Shear Wall-Frame Interactive
Systems @ Frame qp:ooé Design Story Shear Gﬁ@@ésa@ 25% 093 é%éqp_g
ﬁq@éu
2..on [mS:aéieqpe[godigr doomoseesgiias geo8le (Diaphragm Flexibility,
Configuration Irregularities and Redundancy)
2.6..01 [38:9&: eqppe[godsg (Diaphragm Flexibility)
Analysis og(ﬁqj(ﬁspogé Diaphragm §<S: Vertical Elements of Seismic Force
Resisting System 0%@13 Relative Stiffness quo% ooéogézoésoo:qep_sn Diaphragm
(o] . Q C . . OC N C (0] C c
q:0? Flexible 2060205 Rigid 07 3038 2.G.2.0.0 & .G.2.0.] 0Q0RC G@D@
oooswpésgor%é: o%o%cchewo%go%%é&m Semi-Flexible :39@03 ngaoqeéu
2-G-2.0.0I Flexible Diaphragm Condition
wo%wo:§§: (73§03610°)@G(\>98:0093@:D:) Steel Decking @ézaéqu:o% Flexible
Diaphragm qp:sa@o% Qlalao%f:oap_gn
:G-9.0. i Alternative to ASCE 7

The following provisions shall be permitted as alternatives to the relevant provisions of ASCE
7. Diaphragms constructed of wood structural panels or untopped steel decking shall also be
permitted to be idealized as flexible, provided all of the following conditions are met:

1. Toppings of concrete or similar materials are not placed over wood structural panel
diaphragms except for nonstructural toppings no greater than 1% inches (38 mm)
thick.

2. Each line of vertical elements of the lateral-force-resisting system complies with the
allowable storey drift of Table 3.4.8.
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3. Vertical elements of the lateral-force-resisting system are light-framed walls sheathed
with wood structural panels rated for shear resistance or steel sheets.

4. Portions of wood structural panel diaphragms that cantilever beyond the vertical
elements of the lateral-force-resisting system are designed in accordance with Section
2305.2.5 of the International Building Code.

2-G-9.0.Q1 Rigid Diaphragm Condition

< c Q e < Q Qoo Steel Decki Seadswnod Risid
('Tg-?(DG]}D O%GU?U) ogc?mqo:emocoooooeoao eel becking @eoacoqpoo? gl

Diaphragm qp:sg@oc) oRao%cc;oap_Sn (390{|050‘§ MNBC 39&\%5&3035 @é(ﬂ)

Figure 3.4.5 Flexible diaphragm

:G-2-0.GI  Calculated Flexible Diaphragm Condition

Diaphragms not satisfying the conditions of Sections 3.4.3.1.1 or 3.4.3.1.3 are permitted to be
idealized as flexible where the computed maximum in-plane deflection of the diaphragm
under lateral load is more than two times the average storey drift of adjoining vertical elements
of the seismic force—resisting system of the associated storey under equivalent tributary lateral
load as shown in Fig. 3.4.2. The loadings used for this calculation shall be those prescribed by
Section 3.4.8.
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TABLE 3.4.9 HORIZONTAL STRUCTURAL IRREGULARITIES

SDC
Item Type Description Issue Reference
C|D|E|F
Hla| Torsional |The maximum storey drift computed including Force Increase |3.4.3.3.4
Irregularity |accidental torsion, at one end of the structure transverse
to an axis is more than 1.2 times the average of the v’ | Analysis Limit 3.4.6, Table
storey drifts at the two ends of the structure. Torsional 3.4.12
irregularity requirements in the reference sections apply 3473
only to structures in which the diaphragms are rigid or v |vV|v|v 3D Model AS'CI'E7,-05
semirigid. 16.2.2
v/ ||V |¥/|Torsion Limit |3.4.8.4.3
V|V ||V |Drift Limit ~ {3.4.12.1
Hlb| Extreme |The maximum storey drift computed including Not Permit 3433.1
Torsional |accidental torsion, at one end of the structure transverse
Irregularity |to an axis is more than 1.4 times the average of the Force Increase |3.4.3.3.4
storey drifts at the two ends of the structure. Extreme 3 4.6. Table
torsional irregularity requirements in the reference v Analysis Limit\ 3", 5
sections apply only to structures in which the o
diaphragms are rigid or semirigid. X|X 34.73,
414 3D Model ~ |ASCE7-05
16.2.2
% Torsion Limit |3.4.8.4.3
viv Drift Limit ~ 3.4.12.1
H2 | Reentrant |Both plan projections of the structure beyond a v Force Increase |3.4.3.3.4
Corner |[reentrant corner are greater than 15% of the plan
dimension of the structure in the given direction. V|V |V |Drift Limit 34.12.1
H3 | Diaphragm |There are diaphragms with abrupt discontinuities or v'|v'|v'|Force Increase |3.4.3.3.4
Discontinuity|variations in stiffness, including those having cutout or
open areas greater than 50% of the gross enclosed
diaphragm area, or changes in effective diaphragm v|V|V |Drift Limit ~ |3.4.12.1
stiffness of more than 50% from one storey to the next.
H4 |Out-of-Plane [There are discontinuities in a lateral force-resistance V|||V |Discontinuity |3.4.3.3.3
Offsets  |path, such as out-of-plane offsets of the vertical
elements. v’ |Force Increase |3.4.3.3.4
. . .13.4.6, Table
Analysis Limit 3410
3473,
Y|V |Y|Y|3D Model ~ |ASCE7-05
16.2.2
H5 | Nonparallel |The vertical lateral force-resisting elements are not v v |Directional ~ [3.4.5.3
System  |parallel to or symmetric about the major orthogonal
>ym e . .. |3.4.6, Table
axes of the seismic force—resisting system. Analysis Limit YA
3.4.7.3,
vV |V|V|Y|3DModel  |ASCE7-05
16.2.2

v' = Need to be checked

X = Not allowed
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3.4.3.2.2 Vertical Irregularity

Structures having one or more of the irregularity types listed in Table 3.4.10 shall be designated as
having vertical irregularity. Such structures assigned to the Seismic Design Categories listed in
Table 3.4.10 shall comply with the requirements in the sections referenced in that table.

TABLE 3.4.10 VERTICAL STRUCTURAL IRREGULARITIES

SDC
Item Type Description Issue Reference
B|C|D|E|F
Vla| Soft Story |A storey in which the lateral stiffness is less than 70%
(Stiffness) |of that in the storey above or less than 80% of the v'|¥'| V| Analysis Limit |3.4.6, Table 3.4.12
average stiffness of the three storeys above. ’
V1b |Extreme Soft|A storey in which the lateral stiffness is less than 60% Not Permit 3.433.1
Story of that in the storey above or less than 70% of the XX
(Stiffness) |average stiffness of the three storeys above. v Analysis Limit |3.4.6, Table 3.4.12
V2 Weight  |The effective mass of any storey is more than 150% of
Irregularity |the effective mass of an adjacent storey. A roof that is v'|v' |V | Analysis Limit |3.4.6, Table 3.4.12
lighter than the floor below need not be considered. ’
V3 Vertical |The horizontal dimension of the seismic force—resisting
Geometry |system in any storey is more than 130% of that in an vIvIiv Analysis Limit |3.4.6, Table 3.4.12
adjacent storey. ’
V4 | In-plane |An in-plane offset of the lateral force-resisting elements |v'|v'|v|v'| v |Discontinuity |3.4.3.3.3
Discontinuity|is greater than the length of those elements or there
exists a reduction in stiffness of the resisting element in v'|V'|Force Increase |3.4.3.3.4
the storey below.
v'|v|¥'|Analysis Limit |3.4.6, Table 3.4.12
V5a| Weak Story |The storey lateral strength is less than 80% of that in .
(Strength) [the storey above. The storey lateral strength is the total Not Permit 34331
lateral strength of all seismic-resisting elements sharing X|X
the storey shear for the direction under consideration. v Analysis Limit |34.6, Table 3.4.12
V5b| Extreme |The storey lateral strength is less than 65% of that in Not Permit 34331
Weak Story |the storey above. The storey strength is the total
(Strength) |strength of all seismic-resisting elements sharing the VIV|X| X X Height Limit  |3.4.3.3.2
storey shear for the direction under consideration.
Analysis Limit (3.4.6, Table 3.4.12

v' = Need to be checked

X = Not allowed

EXCEPTIONS:

1. Vertical structural irregularities of Types Vla, V1b, or V2 in Table 3.4.10 do not apply
where no storey drift ratio under design lateral seismic force is greater than 130 percent
of the storey drift ratio of the next storey above. Torsional effects need not be considered
in the calculation of storey drifts. The storey drift ratio relationship for the top two
storeys of the structure are not required to be evaluated.

Irregularities of Types Vla, V1b, and V2 in Table 3.4.10 are not required to be
considered for one-storey buildings in any Seismic Design Category or for two-storey
buildings assigned to Seismic Design Categories B, C, or D.
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TABLE 3.4.11 REQUIREMENTS FOR EACH STOREY RESISTING MORE THAN 35%

OF THE BASE SHEAR

Lateral Force-
Resisting Element

Requirement

Braced Frames

Removal of an individual brace, or connection thereto, would not result in
more than a 33% reduction in storey strength, nor does the resulting system
have an extreme torsional irregularity (horizontal structural irregularity
Type H1Db).

Moment Frames

Loss of moment resistance at the beam-to-column connections at both ends
of a single beam would not result in more than a 33% reduction in storey
strength, nor does the resulting system have an extreme torsional
irregularity (horizontal structural irregularity Type H1b).

Shear Walls or Wall
Pier with a height-
to-length ratio of
greater than 1.0

Removal of a shear wall or wall pier with a height-to-length ratio greater
than 1.0 within any storey, or collector connections thereto, would not
result in more than a 33% reduction in storey strength, nor does the
resulting system have an extreme torsional irregularity (horizontal
structural irregularity Type H1Db).

Cantilever Columns

Loss of moment resistance at the base connections of any single cantilever
column would not result in more than a 33% reduction in storey strength,
nor does the resulting system have an extreme torsional irregularity
(horizontal structural irregularity Type H1b).

Other

No requirements
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2.6.61l caq€odaé 0§mo3qp: (Seismic Load Effects and Combinations)
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1. For use in load combination 5 in Section 3.2.1.2.2 or load combinations 5 and 6 in Section
3.2.1.3.1, E shall be determined in accordance with Eq. (3.4.12) as follows:

E = E,+E Eq. (3.4.12)

2. For use in load combination 7 in Section 3.2.1.2.1 or load combination 8 in Section 3.2.1.3.1, E
shall be determined in accordance with Eq. (3.4.13) as follows:

E = E, — E Eq. (3.4.13)
where

E = seismic load effect

En = effect of horizontal seismic forces as defined in Section 3.4.4.2.1

E, = effect of vertical seismic forces as defined in Section 3.4.4.2.2

.G.G. J.ol cogi€m0: contodndoondespade (Horizontal Seismic Load Effect)
S . L9 & ¢ S6 £.03 S Slanc3Ss PR PR
caq€aen: 6o2:0305200566p056 £,03 6320050l3203¢: 0gadgIndqepdil

En=p Ok Eq. (3.4.14)

where
Qr = effects of horizontal seismic forces from V or F,. Where required in Sections 3.4.5.3
and 3.4.5.4, such effects shall result from application of horizontal forces
simultaneously in two directions at right angles to each other.
p = redundancy factor, as defined in Section 3.4.3.4

2.6.G.J. Ji e3l€cdnd cog€aenianndeqpade (Vertical Seismic Load Effect)
']Q o _¢ C o C C (o] C '] OCO Y C c
c3lécd05cagéanianndeapode £, 03emo050la03 030551050 05I

The vertical seismic load effect, E,, shall be determined in accordance with Eq. (3.4.15) as
follows:

E,=0.2 SpsD Eq. (3.4.15)

where
Sps = design spectral response acceleration parameter at short periods obtained from
Section 3.4.1.4.4
D = effect of dead load
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The vertical seismic load effect, E, , is permitted to be taken as zero for either of the following

N —

conditions:

In Egs. (3.4.12), (3.4.13), (3.4.16), and (3.4.17) where Spsis equal to or less than 0.125.

. In Eq. (3.4.14) where determining demands on the soil-structure interface of foundations.

OC N C [N o c ¢ C C (0] Co C c
39(338 QC}?J %C G@D@@’%GOO’J CC\?_ICO§ODOOGSTD('DS%(T? 399&'» QJ 080 GOD@
N C C C N < N
00256202 39[§ooo§oameqooog?qpo§g Ggq%dgéj 0)800)’30618[2"

The vertical seismic load effect, E,, is permitted to be taken as zero for either of the following
conditions:

3. InEgs. (3.4.12), (3.4.13), (3.4.16), and (3.4.17) where Spsis equal to or less than 0.125.
4. In Eq. (3.4.14) where determining demands on the soil-structure interface of foundations.

3.4.4.2.3 Seismic Load Combinations

Where the prescribed seismic load effect, E, defined in Section 3.4.4.2 is combined with the
effects of other loads as set forth in Section 3.2, the following seismic load combinations for
structures not subject to flood or atmospheric ice loads shall be used in lieu of the seismic load
combinations in either Section 3.2.1.2.2 or 3.2.1.3.1.

Basic combinations for strength design (see Sections 3.2.1.2.2 and 3.1.1.2 for notation)
50(12+028ps)D+pQr+L
7.(09—-028ps) D+pQr+1.6H

NOTES:

1.

The load factor on L in combination 5 is permitted to equal 0.5 for all occupancies in which
Lo in Table 3.2.2 is less than or equal to 100 psf (4.79 kN/m? ), with the exception of garages
or areas occupied as places of public assembly.

The load factor on H shall be set equal to zero in combination 7 if the structural action due to
H counteracts that due to E. Where lateral earth pressure provides resistance to structural
actions from other forces, it shall not be included in H but shall be included in the design
resistance.

Basic combinations for allowable stress design (see Sections 3.2.1.3.1 and 3.1.1.2 for
notation).

5(1.0+0.14Sps) D+H+F+0.7p Ok
6. (1.0 +0.105Sps) D+ H+F +0.525 p Qe + 0.75L+ 0.75(L-or R)
8 (0.6 0.14Sps) D+ 0.7p Qr + H

2.G.G.Q1 30:09§038: O, dlo€eooo cogodoondeepade (Seismic Load Effect

Including Overstrength Factor)

Q C

32250080382 Slo€eo0o cagICo§200566205603 6320501303 0D SII
3BV %: acos SPOOR PC8 OO

L

For use in load combination 5 in Section 3.2.1.2.2 or load combinations 5 and 6 in Section

3.2.1.3.1, E shall be taken equal to E, as determined in accordance with Eq. (3.4.16) as
follows:

En=Em+E, Eq (3416)
000



@c 0Qe 0535353386 8583500082058 a1056p: - 16 Q.
§GD§CC 326300 393?&?0613 ODQI 0)88@.(\)@:88?%] (ﬂ')o J Jf) SDQCo Q

2. For use in load combination 7 in Section 3.2.1.2.2 or load combination 8 in Section 3.2.1.3.1, E
shall be taken equal to Em as determined in accordance with Eq. (3.4.17) as follows:

En=Eu —E, Eq (3417)

where
En = seismic load effect including overstrength factor
Enn = effect of horizontal seismic forces including structural overstrength as defined in
Section 3.4.4.3.1
E, =vertical seismic load effect as defined in Section 3.4.4.2.2

Enh = Q, Ox Eq. (3.4.18)

Basic combinations for strength design with overstrength factor (see Sections 3.2.1.2.2 and
3.1.1.2 for notation)

5.(1.2+028ps) D+ Q2, Qg + L
7.(0.9—0.2Sps) D+ Q2, O + 1.6 H

NOTES:

1. The load factor on L in combination 5 is permitted to equal 0.5 for all occupancies in which
Lo in Table 3.2.2 is less than or equal to 100 psf (3.4.79 kN/m?), with the exception of garages
or areas occupied as places of public assembly.

2. The load factor on H shall be set equal to zero in combination 7 if the structural action due to
H counteracts that due to £. Where lateral earth pressure provides resistance to structural
actions from other forces, it shall not be included in H but shall be included in the design
resistance.

Basic combinations for allowable stress design with overstrength factor (see Sections 2.1.3.1
and 1.1.2 for notation).

5.(1.0+0.14Sps) D+ H+F + 0.7 Q, Ok
6. (1.0 +0.105Sps) D + H+ F + 0.525 Q, O + 0.75L+ 0.75(L» or R)
8. (0.6 —0.14Sps) D + 0.7 Q, O + H

Where allowable stress design methodologies are used with the seismic load effect defined in
Section 3.4.4.3 applied in load combinations 5, 6, or 8 of Section 3.2.1.3.1, allowable stresses
are permitted to be determined using an allowable stress increase of 1.2. This increase shall
not be combined with increases in allowable stresses or load combination reductions otherwise
permitted by this standard or the material reference document except that combination with
the duration of load increases permitted in AF&PA NDS (Refer to ASCE7-05) is permitted.

ceoqg, Q. 2 SDCD. E. F oS < :305 Cantil Q ¢__oQ .

COQICI@CE IQ)|332038 , E, F 023200003203930005 Cantilever 33005320C:q)0s
C C o C [} ﬁ C C Q [o XY C

320R00 3§P0300¢ 320 Dead Load @ 0.2 so :Dooc;qomeo)[g: 32Q3 .G.G 03C

[N c N o ° ¢

ewo@ooozeoao 0§30RQPEM saogz[glqegu

-G-G.Gll Minimum Upward for Horizontal Cantilevers for Seismic Design Categories D

through F

In structures assigned to Seismic Design Category D, E, or F, horizontal cantilever structural
components shall be designed for a minimum net upward force of 0.2 times the dead load in
addition to the applicable load combinations of Section 3.4.4.
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2.G.qu $(ges0E[gé: opS:qS:qp: (Modeling Criteria)
2.6.q.01l BB[gdmognd $[gEsoé[gé: (Foundation Modeling)
cog€o§aen:0305:00:pa3¢ 305(g6e30056[g03 Fixed me§(gE 1rs06edI
-6.q. Ji cogi€mopnd cBeapadeanod (Effective Seismic Weight)
ccqf:sgogorg oSc;epcheoaoo%o?g og(faqjcfaspogé Dead Load §§ c;sgoorgogé
ce5[goonieonn @(gos Load qpiad copdagliodioniqepdil
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TABLE 3.4.12 PERMITTED ANALYTICAL PROCEDURES

Seismic E,_ '23 35.2:_3 2N ‘EE
Design . ST e2g8E2s |[EEF &wm
Structural Characteristics T8RS ELTR 289 sSgQ
Category Tsscs38dasg (328 S5@
RAR<8Srxn<? gTa 2<
B,C All structures P P P
D,E,F |Occupancy Category I or II buildings of light-framed P P P
construction not exceeding 3 stories in height
Other Occupancy Category I or II buildings not P P P
exceeding 2 stories in height
Regular structures with T < 3.5T; and all structures P P P
of light frame construction
Irregular structures with T < 3.5Ts and having only P P P
horizontal irregularities Type H2, H3, H4, or H5 of
Table 3.4.9 or vertical irregularities Type V4, V5a, or
V5b of Table 3.4.10
All other structures NP P P

NOTE: P: Permitted; NP: Not Permitted.

Q-G.Q.1 2630005333 $b(g|crSgé: (Structural Modeling)
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sacqo:cx%or% (‘:)oacgnaag?eéegogﬁ Hlb, H4, H5 (ﬂﬁeoao saeaoocﬁsaséqp:o% 3D
Model sao?@lsj ogcﬁqﬁqep_gu 3D Model (73 39:){):@{0103 396?9_5336’?8 Dynamic

° C C ¢ C [} < C C ¢
Degree of Freedom Q0 (X y 326§ &09&4¢ Z 32Q0PO0203 )0 COPYIICIOD:@E) SRV

(3acrq_|(f>c7<§ MNBC 395(859088@@?&)
2.6.9.61 B[gsmp§a005eqpade ( Interaction Effects)

Moment-resisting frames that are enclosed or adjoined by elements that are more rigid and not
considered to be part of the seismic force—resisting system shall be designed so that the action
or failure of those elements will not impair the vertical load and seismic force—resisting
capability of the frame. The design shall provide for the effect of these rigid elements on the
structural system at structural deformations corresponding to the design storey drift (A) as
determined in Section 12.8.6 (ASCE 7-05). In addition, the effects of these elements shall be
considered where determining whether a structure has one or more of the irregularities defined
in Section 12.3.2 (ASCE 7-05).

2.G.01 pdg|eaon eontoadeeoigpdicud: (Equivalent Lateral Force Procedure)
R.G.0.01cq)€em05e(gegoSeeo: (Seismic Base Shear)

. . (o] C ’] oc¢ oc¢C c
Seismic Base Shear 0 6320050I320)C: PEYSC IO

Vv = CcW Eq. (3.4.19)

where

Cs = the seismic response coefficient determined in accordance with Section 3.4.8.1.1
w = the effective seismic weight per Section 3.4.7.2.

2.6.0.9.01 cogi€or§[g8nB3§: Cs gn3uad (Calculation of Seismic Response
Coefficient)

Seismic Response Coefficient Cgor% es@ocr%cﬂsaor%é: ﬂoeg%éwp_gn
C; = & Eq. (3.4.20)

where
Sps =the design spectral response acceleration parameter in the short period range as
determined from Section 3.4.1.4.4.
R = the response modification factor in Table 3.4.11
I = the occupancy importance factor determined in accordance with Section 3.4.1.5.1
The value of Cs computed in accordance with Eq. (3.4.20) need not exceed the following:

C, = % forT<T, Eq. (3.4.21)
1
Co=DU0L  frT>T) Eq. (3.4.22)

~ )

Csshall not be less than
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C, = 0.044 Spsl > 0.01 Eq. (3.4.23)

In addition, for structures located where S;is equal to or greater than 0.6g, Cs shall not be
less than

c, =23 Eq. (3.4.24)
(7)

Where I and R are as defined in Section 3.4.2.6.1.1 and

Sp1 = the design spectral response acceleration parameter at a period of 1.0 s, as
determined from Section 3.4.1.4.4

T = the fundamental period of the structure (s) determined in Section 3.4.8.2

TL = long-period transition period (s) determined in Section 3.4.1.4.5

S1 = the mapped maximum considered earthquake spectral response acceleration
parameter determined in accordance with Section 3.4.1.4.1.

:G.0.9. Soil Structure Interaction Reduction

A soil structure interaction reduction is permitted where determined using Chapter19 (ASCE
7-05) or other generally accepted procedures approved by the authority having jurisdiction.

-G.0.9.91 cogi€0r§[g8nB4: (Cs) qpeygad qpiadecaqiCalésod (Ss) 0r§8:
(Maximum SsValue in Determination of Cs)

C N

< C ¢ C C o Q C C
OD’DG§ 3 CDO?COZGSQC)(TJ 396&3’3(7)393?2{]’38390800 TDD& 0.5s C)%GO?U) 0010 8)

30

§ézof]oo Cs cr%ogcfaogspogé 550% 1.5 39@03 QR%E:D?_SM

:G-0. Ju Period Determination

Samadel 528aoS < . ,Q.,000¢8 ¢ . c,.9 Q
396&)3(7)393?@] QéLLCG].&I C\PLOﬂ’.)oﬁC\D(Ta)Cﬂ’I)EﬂDo(Ye&)ﬂetxcqﬁ C\)C)oGTJ 0003903390300
o N OC Q c ¢ 0 ’] < (9] ’] o N OC ¢ C
S’BG@QCBSEW T (T? C@(DQ§C\?O :D&II 3’3&?0 %G@QCBQ@ T :D@ @0022 QQOQ 08C
c C o N OC C N (oY C c < C
G(S’J@(IDDSGOD’J 39@(57&?3 SZI§S’BC78(TJ G@’J(DG(ST(YJ s Cy c0m G:D’JC\)@SG(TJDCSI
o N

Q¢ S .8 . e .S, og ¢ .S, S0 ¢
39(338 ’\)C/‘OJO C@CG@D@CDC%G:DD 9%?@4396@9(8%@ a§,§§om§qomm
G&)SC\)P;%G(DD(%Z 83@&{]32@0)61"

TABLE 3.4.13 COEFFICIENT FOR UPPER LIMIT ON CALCULATED PERIOD

Design Spectral Response Acceleration Parameter at 1 s, Coefficient Cy
Spi
>04 1.4
0.3 1.4
0.2 1.5
0.15 1.6
<0.1 1.7
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2.G.0.).01 9§08§:¢c[g326[g53]& (Approximate Fundamental Period)

PE0I0OPAEN§OS: A3ad9S T 135038: 0naS
SeN050526(g 326(309Qq)§ T 03 0g$[g¢ e30050l303¢: 3050y
oc <
&C20R0I

T, = C, h% Eq. (3.4.25)

where 4, is the height in ft above the base to the highest level of the structure and the
coefficients C;and x are determined from Table 3.4.14.

TABLE 3.4.14 VALUES OF APPROXIMATE PERIOD PARAMETERS C¢

AND x
Structure Type C; x
Steel moment-resisting frames 0.028 (0.0724)" 0.8
Concrete moment-resisting frames 0.016 (0.0466)" 0.9
Eccentrically braced steel frames 0.03(0.0731)" 0.75
All other structural systems 0.02 (0.0488)" 0.75
Note: Moment-resisting frame systems in which the frames resist 100% of the

required seismic force and are not enclosed or adjoined by components that are more
rigid and will prevent the frames from deflecting where subjected to seismic forces:

¢ Metric equivalent are shown in parentheses.
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T, = 0.1N Eq. (3.4.26)
where
N = number of storeys.
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0.0019
T, = Joo h, Eq. (3.4.27)
where 4, 1s as defined in the preceding text and C,, is calculated from Eq. (3.4.28) as follows:
100 @y (hn Ay
= — —_— Eq. (3.4.2
Co =257, () o g. (3.4.28)
where
Ag = area of base of structure, fi’
Ai = web area of shear wall “i” in ft*
D; = length of shear wall “i”" in ft
hi = height of shear wall “i” in ft
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X = number of shear walls in the building effective in resisting lateral forces in the
direction under consideration.

2.6.0.91  cogaenigpod oodcodgeo(gé: (Vertical Distribution of Seismic

Forces)
330050% ) Gfaoq_lt)ocomccqlcsaoo FXOO 633000(3]390% og o % (5]03[3_3"
Fy=Cp V Eq. (3.4.29)
and
Cpp = uE__ E
vr = T E q. (3.4.30)
where
Cox = vertical distribution factor
V = total design lateral force or shear at the base of the structure (kip or kN)

w; and wy = the portion of the total effective seismic weight of the structure (W) located
or assigned to Level i or x

h;and hy = the height (ft or m) from the base to Level i or x

k = an exponent related to the structure period as follows:
o for structures having a period of 0.5 s or less, k = 1
. for structures having a period of 2.5 s or more, k =2

for structures having a period between 0.5 and 2.5s, k shall be 2 or shall be determined

by linear interpolation between 1 and 2

2.6.0.61 cag€aanigpeod magpicdadgeo(gés (Horizontal Distribution of Seismic
Forces)
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V=YY" _F Eq. (3.4.31)

where F; = the portion of the seismic base shear (V') (kip or kN) induced at Level i.
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2.6.0.6.01l 303E:00p5329: (Inherent Torsion)
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2..0.6.91 egPoeconeon pdmnmayed sogosgé: (Amplification of

Accidental Torsional Moment)
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2
— dmax

A, = <—1.2davg) <3 Eq. (3.4.32)

where

Omax = the maximum displacement at Level x (in. or mm) computed assuming A = 1

Owg = the average of the displacements at the extreme points of structure at Level x

computed assuming Ax = 1

EXCEP TION: The accidental torsional moment need not be amplified for structures of
light-frame construction.
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Figure 3.4.6 Torsional Amplification Factor, Ax
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d, = e Eq. (3.4.33)

where

Ca = the deflection amplification factor in Table 3.4.8

Ore = the deflections determined by an elastic analysis

1 = the importance factor determined in accordance with Section 3.4.1.5.1

2.6.0.6.01 Bo0Seg,030331056§ 328p5:e0:306(g5(god300: (Minimum Base Shear
for Computing Drift)
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2.6.0.6. Jn :0oSeg 3059|038 a3qj§ (Period for Computing Drift)
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-G.0.qI P-Delta Effects

Stability Coefficient 6 339_3 0.1 §§oo&°3[§c°:s ogeo?org ecqp§g_3:c;§(ﬂoo P-delta

° I L °

o

Effect 03 0009928:05:00:08& 03300l
r @38 ° B.° °61°? {

q= V;L ’;fcd Eq. (3.4.34)
where
Py = the total vertical design load at and above Level x (kip or kN); where computing
Px, no individual load factor need exceed 1.0
A = the design storey drift as defined in Section 3.4.8.6 occurring simultaneously with
Vx (in. or mm)
Vy = the seismic shear force acting between Levels x and x —1 (kip or kN)
hix = the storey height below Level x (in. or mm)
Cua = the deflection amplification factor in Table 3.4.7

Stability Coefficient (9) 03[3_5 6393056(95@6] O 115 COOD eféemqn

0.5
AQmax = E < 0.25 Eq. (3435)

where f is the ratio of shear demand to shear capacity for the storey between Levels x and
x—1. This ratio is permitted to be conservatively taken as 1.0.

where the stability coefficient (0) is greater than 0.10 but less than or equal to Onax, the
incremental factor related to P-delta effects on displacements and member forces shall be
determined by rational analysis. Alternatively, it is permitted to multiply displacements and
member forces by 1.0/(1—0).

where Ois greater than Ona, the structure is potentially unstable and shall be redesigned.
where the P-delta effect is included in an automated analysis, Eq. (3.4.35) shall still be
satisfied, however, the value of 6 computed from Eq. (3.4.34) using the results of the P-delta
analysis is permitted to be divided by (I + 0) before checking Eq. (3.4.35).
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Bgg ——ft—] Story Level 2
F, =  strength-level design earthquake force
9.2 = elastic displacement computed under
strength-level design earthquake forces
82 = Cd de2/le = amplified displacement
As = (Be2-8:1) Ca/le < Aa  (Table 12.12-1)
?.31 —~
I A Story Level 1
- F, = strength-level design earthquake force
91 = elastic displacement computed under
strength-level design earthquake forces
&1 = Cadalle = amplified displacement
A = O <A, (Table12.12-1)
A = Story Drift
AfL = Story Drift Ratio
%% = Total Displacement
A
X Yega I

Figure 3.4.7 Storey Drift Determination
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Combined Response)
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where
14 = the equivalent lateral force procedure base shear, calculated in accordance with

this section and Section 3.4.8.
Vi = the base shear from the required modal combination
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Q-G.00.2.01 Diaphragm Design Forces

@§°a<°:° & 398"@5 203 Structural Analysis DWRE9 caICaaPod
e T° QIOL uctu y 908 |an C\?.I °€?.|°L

8%63@'_0?861’3(@8 GG@'D(’YQDO’][’D_\’%S{I@Es ?9?8 (X)O% Gc?é%@@ﬂll

Fox = 0.2 Sps IWpy < 252wy < 0.4 S5 Iwpy  Eg. (3.4.36)

n .
i=x""1

where

Fyx = the diaphragm design force

Fi = the design force applied to Level i

Wi = the weight tributary to Level i

Wpx = the weight tributary to the diaphragm at Level x
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FULL LENGTH SHEAR WALL
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SHEAR WALL REQUIRED)

AT STAIRWELL

\i COLLECTOR ELEMENT TO
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DIAPHRAGM AND SHEAR WALL

Figure 3.4.8 Collectors
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Q-G-09. Ji Anchorage of Concrete or Masonry Structural Walls
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Q-G-09. .ol Anchorage of Concrete or Masonry Structural Walls to Flexible

Diaphragms

caﬂéggﬁ& sgeﬁ[:s@o)oz SDCC, D, E, F 39@03 oaorg?o%ooo:e:no 39@@0905393?@33
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Fp=0.8Sps IWp Eq. (3.4.37)
where
Fp = the design force in the individual anchors
Sps = the design spectral response acceleration parameter at short periods per Section
3.4.144
1 = the occupancy importance factor per Section 3.4.1.5.1
W, = the weight of the wall tributary to the anchor

Q-G-09. J. Ji Additional Requirements for Diaphragms in Structures Assigned to

Seismic Design Categories C through F
:G-99. J. J.on Transfer of Anchorage Forces into Diaphragm
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TABLE 3.4.15 ALLOWABLE STOREY DRIFT, A, P

Occupancy Category

Structure
I, 11 111 v

Structures, other than masonry shear wall structures, 4
storeys or less with interior walls, partitions, ceilings
and exterior wall systems that have been designed to
accommodate the storey drifts.

0.025h" 0.020Asx | 0.015hsx

Masonry cantilever shear wall structures ¢ 0.010A4, 0.010As | 0.010A
Other masonry shear wall structures 0.007 A 0.007hs | 0.007h
All other structures 0.020/x 0.015hs | 0.010

a. hsx 1s the storey height below Level x .

b. For seismic force—resisting systems comprised solely of moment frames in Seismic
Design Categories D, E, and F, the allowable storey drift shall comply with the
requirements of Section 3.4.12.1.1.

c. There shall be no drift limit for single-storey structures with interior walls, partitions,
ceilings, and exterior wall systems that have been designed to accommodate the
storey drifts. The structure separation requirement of Section 3.4.12.3 is not waived.

d. Structures in which the basic structural system consists of masonry shear walls
designed as vertical elements cantilevered from their base or foundation support
which are so constructed that moment transfer between shear walls (coupling) is
negligible.
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3.5.4.1 General

The text of ACI 318-08 shall be modified as indicated in Sections 3.5.4.1.1 through
3.5.4.1.10.

3.5.4.1.1 ACI 318-08, Section 2.2
Modify existing definitions and add the following definitions to ACI 318-08, Section 2.2.

DESIGN DISPLACEMENT. Total lateral displacement expected for the design-basis
earthquake, as specified by Section 12.8.6 of ASCE 7-05.

DETAILEDPLAINCONCRETESTRUCTURAL WALL. A wall complying with the requirements
of Chapter 22, including 22.6.7.
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ORDINARYPRECASTSTRUCTURAL WALL. A precast wall complying with the requirements
of Chapters 1 through 18.

ORDINARY REINFORCED CONCRETE STRUCTURAL WALL. A cast-in-place wall complying
with the requirements of Chapters 1 through 18.

ORDINARY STRUCTURAL PLAIN CONCRETE WALL. A wall complying with the
requirements of Chapter 22, excluding 22.6.7.

SPECIAL STRUCTURAL WALL. A cast-in-place or precast wall complying with the
requirements of 21 .1.3 through 21.1.7,21.9 and 21.10, as applicable, in addition to the
requirements for ordinary reinforced concrete structural walls or ordinary precast
structural walls, as applicable. Where ASCE 7-05 refers to a "special reinforced concrete

structural wall," it shall be deemed to mean a "special structural wall. "

WALL PIER. A wall segment with a horizontal length to- thickness ratio of at least 2.5,

but not exceeding 6, whose clear height is at least two times its horizontal length.
3.5.4.1.2 ACI 318-08, Section 21.1.1
Modify ACI 318-08 Sections 21.1.1.3 and 21.1.1.7 to read as follows:

21.1.1.3 - Structures assigned to Seismic Design Category A shall satisfy requirements of
Chapters 1 to 19 and 22, Chapter 21 does not apply. Structures assigned to Seismic
Design Category B, C, D, E or F also shall satisfy 21.1.1.4 through 21.1.1.8, as applicable.
Except for structural elements of plain concrete complying with Section 3.5.4.1.8,
structural elements of plain concrete are prohibited in structures assigned to Seismic

Design Category C, D, E or F.

21.1.1.7 - Structural systems designated as part of the seismic-force-resisting system
shall be restricted to those permitted by ASCE 7-05. Except for Seismic Design Category
A, for which Chapter 21 does not apply, the following provisions shall be satisfied for
each structural system designated as part of the seismic-force-resisting system,

regardless of the Seismic Design Category:

a) Ordinary moment frames shall satisfy 21.2.

b) Ordinary reinforced concrete structural walls and ordinary precast structural walls
need not satisfy any provisions in Chapter 21.

¢) Intermediate moment frames shall satisfy 21.3.

d) Intermediate precast structural walls shall satisfy 21.4.
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e) Special moment frames shall satisfy 21 .5 through 21.8.

f) Special structural walls shall satisfy 21.9.

g) Special structural walls constructed using pre- | cast concrete shall satisfy 21.10. All
special moment frames and special structural walls shall also satisfy 21.1.3 through
21.1.7.

3.5.4.1.3 ACI 318-08, Section 21.4

Modify ACI 318-08, Section 21.4, by renumbering Section 21.4.3 to become 21.4.4 and
adding new Sections 21.4.3, 21.4.5 and 21.4.6 to read as follows:

21.4.3 - Connections that are designed to yield shall be capable of maintaining 80
percent of their design strength at the deformation induced by the design displacement

or shall use Type 2 mechanical splices.

21.4.4 - Elements of the connection that are not designed to yield shall develop at least

1.5 8y.

21.4.5 - Wall piers not designed as part of a moment frame shall have transverse
reinforcement designed to resist the shear forces determined from 21.3.3. Spacing of
transverse reinforcement shall not exceed 8 inches (203 mm). Transverse reinforcement

shall be extended beyond the pier clear height for at least 12 inches (305 mm).
Exceptions:

Wall piers that satisfy 21.13.

Wall piers along a wall line within a story where other shear wall segments provide
lateral support to the wall piers and such segments have a total stiffness of at least six
times the sum of the stiffnesses of all the wall piers.

21.4.6- Wall segments with a horizontal length-to-thickness ratio less than 2.5 shall be

designed as columns.

3.5.4.1.4 ACI 318-08, Section 21.9

Modify ACI 318-08, Section 21.9, by adding new Section 21.9.10 to read as follows:
21.9.10 - Wall piers and wall segments.

21.9.10.1 - Wall piers not designed as a part of a special moment frame shall have

transverse reinforcement designed to satisfy the requirements in 21.9.10.2.
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Exceptions:

Wall piers that satisfy 21.13.

2. Wall piers along a wall line within a story where other shear wall segments provide
lateral support to the wall piers and such segments have a total stiffness of at least six
times the sum of the stiffnesses of all the wall piers.
21.9.10.2 - Transverse reinforcement with seismic hooks at both ends shall be designed
to resist the shear forces determined from 21.6.5.1. Spacing of transverse reinforcement
shall not exceed 6 inches (152 mm). Transverse reinforcement shall be extended beyond

the pier clear height for at least 12 inches (305 mm).

21.9.10.3 - Wall segments with a horizontal length-to thickness ratio less than 2.5 shall

be designed as columns.
3.5.4.1.5 ACI 318-08, Section 21.10
Modify ACI 318-08, Section 21.10.2, to read as follows:

21.10.2 - Special structural walls constructed using precast concrete shall satisfy all the
requirements of 21.9 for cast-in-place special structural walls in addition to Sections
21.4.2 through 21.4.4.

3.5.4.1.6 ACI 318-08, Section 21.12.1.
Modify ACI 318-08, Section 21.12.1.1, to read as follows:

21.12.1.1 - Foundations resisting earthquake-induced forces or transferring earthquake-
induced forces between a structure and ground shall comply with the requirements of
Section 21.12 and other applicable provisions of ACI 318-08 unless modified by Chapter
18 of the International Building Code.

3.5.4.1.7 ACI 318-08, Section 22.6
Modify ACI 318-08, Section 22.6, by adding new Section 22.6.7 to read as follows:
22.6.7 - Detailed plain concrete structural walls.

22.6.7.1 - Detailed plain concrete structural walls are walls conforming to the

requirements of ordinary structural plain concrete walls and 22.6.7.2.
22.6.7.2 - Reinforcement shall be provided as follows:

a. Vertical reinforcement of at least 0.20 square inch (129 mn?¥’) in cross-sectional area shall

be provided continuously from support to support at each corner, at each side of each
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opening and at the ends of walls. The continuous vertical bar required beside an opening
is permitted to substitute for one of the two No.5 bars required by 22.6.6.5.

Horizontal reinforcement at least 0.20 square inch (129 mmn?) in cross-sectional area
shall be provided:

Continuously at structurally connected roof and floor levels and at the top of walls;

At the bottom of load-bearing walls or in the top of foundations where doweled to the
wall; and

At a maximum spacing of 120 inches (3048 mm). Reinforcement at the top and bottom
of openings, where used in determining the maximum spacing specified in Item 3 above,

shall be continuous in the wall.

3.5.4.1.8 ACI 318-08, Section 22.10

Delete ACI 318-08, Section 22.10, and replace with the following:

22.10- Plain concrete in structures assigned to Seismic Design Category C, D, E or F

22.10.1 - Structures assigned to Seismic Design Category C, D, E or F shall not have

elements of structural
plain concrete, except as follows:

Structural plain concrete basement, foundation or other walls below the base are
permitted in detached one- and two-family dwellings three stories or less in height
constructed with stud-bearing walls. In dwellings assigned to Seismic Design Category
D or E, the height of the wall shall not exceed 8 feet (2438 mm), the thickness shall not
be less than 710 inches (190 mm), and the wall shall retain no more than 4 feet (1219
mm) of unbalanced fill. Walls shall have reinforcement in accordance with 22.6.6.5.
Isolated footings of plain concrete supporting pedestals or columns are permitted,
provided the projection of the footing beyond the face of the supported member does
not exceed the footing thickness.

Exception:

In detached one- and two-family dwellings three stories or less in height, the projection
of the footing beyond the face of the supported member is permitted to exceed the
footing thickness.

Plain concrete footings supporting walls are permitted, provided the footings have at
least two continuous longitudinal reinforcing bars. Bars shall not be smaller than No. 4

and shall have a total area of not less than 0.002 times the gross cross-sectional area of

R9
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the footing. For footings that exceed 8inches (203mm) in thickness, a minimum of one
bar shall be provided at the top and bottom of the footing. Continuity of reinforcement
shall be provided at corners and intersections.

Exceptions:

In detached one- and two-family dwellings three stories or less in hejght and constructed
with stud-bearing walls, plain concrete footings without longitudinal reinforcement
supporting walls are permitted.

For foundation systems consisting of a plain concrete footing and a plain concrete stem
wall, a minimum of one bar shall be provided at the top of the stem wall and at the
bottom of the footing.

Where a slab on ground is cast monolithically with the footing, one No.5 bar is permitted

to be located at either the top of the slab or bottom of the footing.

3.5.4.1.9 ACI 318-08, Section D.3.3
Modify ACI 318-08, Sections D.3.3.4 and D.3.3.5 to read as follows:

D.3.3.4 - Anchors shall be designed to be governed by the steel strength of a ductile steel
element as determined in accordance with D. 5.1 and D. 6.1, unless either D.3.3.5 or

D.3.3.6 is satisfied.
Exceptions:

Anchors in concrete designed to support nonstructural components in accordance with
ASCE 7-05 Section 13.4.2 need not satisfy Section D. 3. 3. 4.

Anchors designed to resist wall out-of-plane forces with design strengths equal to or
greater than the force determined in accordance with ASCE 7-05 Equation 12.11-1 or
12.14-10 need not satisfy Section D.3.3.4.

D.3.3.5 - Instead of D.3.3.4, the attachment that the anchor is connecting to the structure
shall be designed so that the attachment will undergo ductile yielding at a force level
corresponding to anchor forces no greater than the design strength of anchors specified in
D.3.3.3.

Exceptions:

Anchors in concrete designed to support nonstructural components in accordance with
ASCE 7-05 Section 13.4.2 need not satisfy Section D. 3. 3. 5.

)
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2) Anchors designed to resist wall out-of-plane forces with design strengths equal to or
greater than the force determined in accordance with ASCE 7-05 Equation 12.11-1 or
12.14-10 need not satisty Section D. 3. 3.5.

3.5.4.1.10 ACI 318-08, Section D.4.2.2
Delete ACI 318-08, Section D.4.2.2, and replace with the following:

D.4.2.2 - The concrete breakout strength requirements for anchors in tension shall be
considered satisfied by the design procedure of D.5.2 provided Equation D-8 is not used
for anchor embedment exceeding 25inches. The concrete breakout strength
requirements for anchors in shear with diameters not exceeding 2 inches shall be
considered satisfied by the design procedure of D.6.2. For anchors in shear with
diameters exceeding2 inches, shear anchor reinforcement shall be provided in

accordance with the procedures of D.6.2.9.
2.9-9l 680203095ea:38Eqp Bmeclonpd mpsmed (Plain Concrete)
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(Ps/ P ) B+ (Vs/ Vi) <1 Eq. (3.5.1)
where:

Ps = Applied tension service load, pounds (N).

P= Allowable tension service load from Table 3.5.1, pounds (N).
Vs = Applied shear service load, pounds (N).

V= Allowable shear service load from Table 3.5.1, pounds (N).

@002 Q.9.0

MINIMUM CONCRETE STRENGTH (psi)
BOLT MINIMUM EDGE f.=2,500 f . =3,000 f . =4,000
DIAMETE EMBEDMENT | DISTANCE SPACING r 2 €
R (inches) (inches) (inches) (inches) Tension Shear Tension Shear Tension Shear
4 21, 1/, 3 200 500 200 500 200 500
3 3 21, 41/, 500 1,100 500 1,100 500 1,100
1 4 3 6 950 1,250 950 1,250 950 1,250
2 4 5 5 1,450 1,600 | 1,500 1,650 1,550 1,750
5/ ! 3 ! 1,500 2,750 1,500 2,750 1,500 2,750
s 41/, 6', 71, 2,125 | 2950 | 2,200 | 3,000 2,400 3,050
3/ 5 ! 9 2,250 3,250 2,250 3,560 2,250 3,560
4 5 7'/, 9 2,825 4,275 2,950 4,300 3,200 4,400
A 6 51, 101/, 2,550 3,700 2,550 4,050 2,550 4,050
1 7 6 12 3,050 4,125 3,250 4,500 3,650 5,300
11, 8 6%/, 131/, 3,400 4,750 3,400 4,750 3,400 4,750
1, 9 7', 15 4,000 5,800 4,000 5,800 4,000 5,800

For SI: 1 inch = 25.4 mm, 1 pound per square inch = 0.00689 MPa, 1 pound = 4.45 N.

N
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Where the basic concrete breakout strength in tension of a single anchor, Ny is determined in
accordance with Equation (D — 7), the concrete breakout strength requirements of Section
D.4.2.2 of ACI Code shall be considered satisfied by the design procedures of Sections D.5.2

and D.6.2 of ACI Code for anchors exceeding 2 inches (51 mm) in diameter or 25 inches (635
mm) tensile embedment depth.
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2.9.-Gn Rebound

Any rebound or accumulated loose aggregate shall be removed from the surfaces to be covered
prior to placing the initial or any succeeding layers of shotcrete. Rebound shall not be used as
aggregate.
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2.9.@-01 Q03829 (Damage)

In-place shotcrete that exhibits sags, sloughs, segregation, honeycombing, sand pockets or other
obvious defects shall be removed and replaced. Shotcrete above sags and sloughs shall be
removed and replaced while still plastic.
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Q-9)-2-00. JIl DDGI0EPEHEPQPEI0Z05 20039053|03gp: (Panel Criteria)

When the maximum-size aggregate is larger than 3/8 inch (9.5 mm), the test panels shall have
minimum dimensions of 18 inches by 18 inches (457 mm by 457 mm). When the maximum
size aggregate is 3/8 inch (9.5 mm) or smaller, the test panels shall have minimum dimensions
of 12 inches by 12 inches (305 mm by 305 mm). Panels shall be shot in the same position as
the work, during the course of the work and by the nozzlemen

2.9):2-00.91l 055§ 390542 (Acceptance Criteria)

The average compressive strength of three cores from the in-place work or a single test panel
shall equal or exceed 0.85 f with no single core less than 0.75 f, . The average compressive
strength of three cubes taken from the in-place work or a single test panel shall equal or exceed
fZ with no individual cube less than 0.88 f. . To check accuracy, locations represented by
erratic core or cube strengths shall be retested.
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STEEL CONSTRUCTION, COLD-FORMED. That type of construction made up entirely or
in part of steel structural members cold formed to shape from sheet or strip steel such as roof
deck, floor and wall panels, studs, floor joists, roof joists and other structural elements.

STEEL JOIST. Any steel structural member of a building or structure made of hot-rolled or cold-
formed solid or open-web sections, or riveted or welded bars, strip or sheet steel members, or
slotted and expanded, or otherwise deformed rolled sections.

STEEL MEMBER, STRUCTURAL. Any steel structural member of a building or structure
consisting of a rolled steel structural shape other than cold-formed steel, or steel joist members
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Appendix:

Wind: Method 2 (ASCE 7-05)

Wind: Method 2 (ASCE 7-05)

Main Wind Force Res. Sys. / Comp and Clad. — Method 2

All Heights

Figure 6-5 I Internal Pressure Coefficient, GC,;

Enclosed, Partially Enclosed, and Open Buildings

Walls & Roofs

from the internal surfaces, respectively.

Enclosure Classification GCpy
Open Buildings 0.00
Partially Enclosed Buildings +0.55
-0.55
Enclosed Buildings +0.18
-0.18

Notes:

1. Plus and minus signs signify pressures acting toward and away

2. Values of GC,; shall be used with g, or g, as specified in 6.5.12.

3. Two cases shall be considered to determine the critical load
requirements for the appropriate condition:

(i) apositive vatue of GCy,; applied to all internal surfaces
(ii} anegative value of GC,; applied to all internal surfaces
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Main Wind Force Resisting System — Method 2 All Heights

Figure 6-6 [ External Pressure Coefficients, C,,

Walls & Roofs

Enclosed, Partially Enclosed Buildings

thCp thCp thCp
o o— quCp N
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Main Wind Force Resisting System — Method 2 All Heights
Figure 6-6 (con’t) I External Pressure Coefficients, C,
Enclosed, Partially Enclosed Buildings Walls & Roofs
Wall Pressure Coefficients, C,
Surface L/B Cp Use With
Windward Wall All values 0.8 q.
0-1 -0.5
I.eeward Wall 2 -0.3 Gh
>4 -0.2
Side Wall All values -0.7 qn
Roof Pressure Coefficients, C,, for use with q
Windward Leeward
Wind Angle, O (degrees
Direction Angle, 0 (degrees) g (degrees)
h/L 10 15 20 25 30 35 45 >60# 10 15 | 220
-0.7 -0.5 -0.3 -0.2 {-0.2 0.0* 03 05 | -06
Normal | <0.25] -0.18 0.0* 0.2 0.3 0.3 0.4 0.4 0016 ™ = T
to -0.9 -0.7 -0.4 -0.3 -0.2 -0.2 0.0*
ridgefor | 05 | -0.18 | -0.18 | 0.0* | 02 | 02 03 | 04 |oo18] 05 |95 [06
8>10° -1.3** | -1.0 -0.7 -0.5 -0.3 -0.2 0.0*
>10 | 018 | 018 | 018 | 00*| 02 | 02 | 03 |oo1p )07 |06 |06
Horiz distance from C *Value is provided for interpolation
Normal windward edge P purposes.
to 0to h/2 -0.9,-0.18
ridge for | < 0.5 h/2toh -0.9, -0.18 | **Value can be reduced linearly with area
0<10 hto2h -0.5, -0.18 | over which it is applicable as follows
and >2h -0.3,-0.18
Parallel ] Area (sq ft) Reduction Factor
h/2 -1.3*%* -0.18
toridge | >1.0 el ’ <100 (9.3 sq m) 1.0
for all 6 5 O 200 (23.2 sq m) 0.9
= G5 > 1000 (92.9 sq m) 0.8

Notes:

1. Plus and minus signs signify pressures acting toward and away from the surfaces, respectively.

2. Linear interpolation is permitted for values of L/B, /L and 0 other than shown. Interpolation shall only be
carried out between values of the same sign. Where no value of the same sign is given, assume 0.0 for
interpolation purposes.

3. Where two values of C, are listed, this indicates that the windward roof slope is subjected to either
positive or negative pressures and the roof structure shall be designed for both conditions. Interpolation
for intermediate ratios of h/L in this case shall only be carried out between C, values of like sign.

4. For monoslope roofs, entire roof surface is either a windward or leeward surface.

5. For flexible buildings use appropriate G, as determined by Section 6.5.8.

6. Refer to Figure 6-7 for domes and Figure 6-8 for arched roofs.

7. Notation:

B: Horizontal dimension of building, in feet (meter), measured normal to wind direction.

L: Horizontal dimension of building, in feet (meter), measured parallel to wind direction.

h: Mean roof height in feet (meters), except that eave height shall be used for 8 < 10 degrees.
z: Height above ground, in feet (meters).

G: Gust effect factor.

g-qn: Velocity pressure, in pounds per square foot (N/m?), evaluated at respective height.

6: Angle of plane of roof from horizontal, in degrees.

8. For mansard roofs, the top horizontal surface and leeward inclined surface shall be treated as leeward
surfaces from the table.

9. Except for MWERS’s at the roof consisting of moment resisting frames, the total horizontal shear shall not
be less than that determined by neglecting wind forces on roof surfaces.

#For roof slopes greater than 80°, use C, = 0.8
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Notes:
1.

Main Wind Force Resisting System — Method 2 All Heights
Figure 6-7 ] External Pressure Coefficients, C,
Enclosed, Partially Enclosed Buildings and Structures Domed Roofs
Wind, B
@ 0/% & L
R hg
l N
| D |

A (hy /D = 0.25)
Afhy D=0)\ \

+08

X 7
08 - A(h, D21.0)
ot > AT

8 w2 //, // / e
2] oo
£ =~ A

04 N < /C(hD/DZU.S)
g-o.a // \\\7/
e
]

) / TTAL B (hy/D20.5)
16 \ // i
1.8 \/
0 0.1 0.2 03 04 05
Ratio of Rise to Diameter, f/D

External Pressure Coefficients for Domes with a Circular Base.
(Adapted from Eurocode, 1995)

Two load cases shall be considered:

Case A.  C, values between A and B and between B and C shall be determined by linear
interpolation along arcs on the dome parallel to the wind direction;

Case B.  C, shall be the constant value of A for 6 < 25 degrees, and shall be determined by linear
interpolation from 25 degrees to B and from B to C.

Values denote C,, to be used with qq.+ry Where hp + f is the height at the top of the dome.

Plus and minus signs signify pressures acting toward and away from the surfaces, respectively.

C, is constant on the dome surface for arcs of circles perpendicular to the wind direction; for example,

the arc passing through B-B-B and all arcs parallel to B-B-B.

For values of hp/D between those listed on the graph curves, linear interpolation shall be permitted.

0 = 0 degrees on dome springline, 6 = 90 degrees at dome center top point. f is measured from

springline to top.

The total horizontal shear shall not be less than that determined by neglecting wind forces on roof

surfaces.

For /D values less than 0.05, use Figure 6-6.
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Notes:
1.

Main Wind Force Resisting System — Method 2 All Heights
Figure 6-7 ] External Pressure Coefficients, C,
Enclosed, Partially Enclosed Buildings and Structures Domed Roofs
Wind, B
@ 0/% & L
R hg
l N
| D |

A (hy /D = 0.25)
Afhy D=0)\ \

+08

X 7
08 - A(h, D21.0)
ot > AT

8 w2 //, // / e
2] oo
£ =~ A

04 N < /C(hD/DZU.S)
g-o.a // \\\7/
e
]

) / TTAL B (hy/D20.5)
16 \ // i
1.8 \/
0 0.1 0.2 03 04 05
Ratio of Rise to Diameter, f/D

External Pressure Coefficients for Domes with a Circular Base.
(Adapted from Eurocode, 1995)

Two load cases shall be considered:

Case A.  C, values between A and B and between B and C shall be determined by linear
interpolation along arcs on the dome parallel to the wind direction;

Case B.  C, shall be the constant value of A for 6 < 25 degrees, and shall be determined by linear
interpolation from 25 degrees to B and from B to C.

Values denote C,, to be used with qq.+ry Where hp + f is the height at the top of the dome.

Plus and minus signs signify pressures acting toward and away from the surfaces, respectively.

C, is constant on the dome surface for arcs of circles perpendicular to the wind direction; for example,

the arc passing through B-B-B and all arcs parallel to B-B-B.

For values of hp/D between those listed on the graph curves, linear interpolation shall be permitted.

0 = 0 degrees on dome springline, 6 = 90 degrees at dome center top point. f is measured from

springline to top.

The total horizontal shear shall not be less than that determined by neglecting wind forces on roof

surfaces.

For /D values less than 0.05, use Figure 6-6.
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Case 2.

Case 3.

Case 4.

2
3.

Main Wind Force Resisting System—Method 2 All Heights
Figure 6-9 I Design Wind Load Cases
0.75P gy
P
" EERE
]l_— ——
. —=—10.75 P
[) 75P,VXE I X
Pwx Prx l Pry ‘ ‘ ‘ l
£ 075Pry
CASE 1 CASE 3
By By
0.563 P yry
parmy ERERN
SE Al 4H 2E
Mr M ] Mr .
| |
0.75P yx 0.75P1 x 0.75PLy 0.563 P wx ' l ‘ ‘ ‘ 0.563P [ x
).563 Py y
Mrz 0.75 (wa""PLX)BXeX MT= 0.75 (Pyyy"’PL))Byey MTZ 0.563 (wa“f‘PLx)Bxe)("' 0.563 (PWrFPL))Byey
ex==x0.15 By ey==x0.15By eX=t0.15BX ey=i0‘]5By
CASE 2 CASE 4
Case 1. Full design wind pressure acting on the projected area perpendicular to each principal axis of the

structure, considered separately along each principal axis.

Three quarters of the design wind pressure acting on the projected area perpendicular to each

principal axis of the structure in conjunction with a torsional moment as shown, considered separately

for each principal axis.

value.

value.

Notes:
i

Wind loading as defined in Case 1, but considered to act simultaneously at 75% of the specified

Wind loading as defined in Case 2, but considered to act simultaneously at 75% of the specified

Design wind pressures for windward and leeward faces shall be determined in accordance with the
provisions of 6.5.12.2.1 and 6.5.12.2.3 as applicable for building of all heights.

Diagrams show plan views of building.
Notation:

Pyy, Pwy: Windward face design pressure acting in the x, y principal axis, respectively.
Pry, Pry: Leeward face design pressure acting in the x, y principal axis, respectively.

e (ex. ey) : Eccentricity for the x, y principal axis of the structure, respectively.

My: Torsional moment per unit height acting about a vertical axis of the building.
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Main Wind Force Resisting System — Method 2 h <60 ft.

Figure 6-10 I External Pressure Coefficients, GCpr

Low-rise Walls & Roofs

Enclosed, Partially Enclosed Buildings

Longitudinal Direction

Basic Load Cases
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Main Wind Force Resisting System — Method 2 h < 60 ft.
Figure 6-10 (cont’d) l External Pressure Coefficients, GCp¢ .
Enclosed, Partially Enclosed Buildings Low-rise Walls & Roofs
Aﬁg;)efe Building Surface
(degress) ™ 2 3 4 5 6 1IE | 28 | 3E | 4E
0-5 0.40 -0.69 -0.37 -0.29 | -0.45 -045 0.61 -1.07 -0.53| -0.43
20 0.53 -0.69 -0.48 -043 | -0.45 -045 0.80 -1.07 -0.69| -0.64
30-45 0.56 0.21 -0.43 -0.37] -0.45 | -045 0.69 027 | -0.53] -048
90 0.56 0.56 -0.37 -0.37] -0.45 -0.45 0.69 0.69 -0.48| -0.48
Notes:

Plus and minus signs signify pressures acting toward and away from the surfaces, respectively.

For values of 0 other than those shown, linear interpolation is permitted.

The building must be designed for all wind directions using the 8 loading patterns shown. The load

patterns are applied to each building corner in turn as the Reference Corner.

Combinations of external and internal pressures (see Figure 6-5) shall be evaluated as required to

obtain the most severe loadings.

For the torsional load cases shown below, the pressures in zones designated with a “T” (1T, 2T, 3T,

4T) shall be 25% of the full design wind pressures (zones 1, 2, 3, 4).

Exception: One story buildings with h less than or equal to 30 ft (9.1m), buildings two stories
or less framed with light frame construction, and buildings two stories or less designed with
flexible diaphragms need not be designed for the torsional load cases.

Torsional loading shall apply to all eight basic load patterns using the figures below applied at each

reference corner.

6. Except for moment-resisting frames, the total horizontal shear shall not be less than that determined
by neglecting wind forces on roof surfaces.

7. For the design of the MWFRS providing lateral resistance in a direction parallel to a ridge line or
for flat roofs, use 6 = 0° and locate the zone 2/3 boundary at the mid-length of the building.

8. The roof pressure coefficient GC,;, when negative in Zone 2 or 2E, shall be applied in Zone 2/2E
for a distance from the edge of roof equal to 0.5 times the horizontal dimension of the building
parallel to the direction of the MWFRS being designed or 2.5 times the eave height, %,, at the
windward wall, whichever is less; the remainder of Zone 2/2E extending to the ridge line shall use
the pressure coefficient GC,y for Zone 3/3E.

9. Notation:

a: 10 percent of least horizontal dimension or 0.4h, whichever is smaller, but not less than either
4% of least horizontal dimension or 3 ft (0.9 m).

h:  Mean roof height, in feet (meters), except that eave height shall be used for 6 < 10°.

0:  Angle of plane of roof from horizontal, in degrees.

w + LI b —

(8 1%
=

i
""“iﬁi
&

Transverse Direction Longitudinal Direction

Torsional Load Cases
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h < 60 ft.
Walls
500
o -1.8
O 5l
& Ol® T s
- o N ey ?
] ) \
o —
£ o8] - S 08
S s ‘
o Q4
g _0‘2 s -
D 0 o o I
3 w02
2 +0.
o #04 =
© +0.6  E— ' t
| 0.7
D 4) "
=< +1.0 e +.0
w2 |
1 10 20 50 100 200 5001000
(04) 09 (19) (46) (93) (186) (465)(%29)
. z 2
Effective Wind Area, ft (m2 )
Notes:
1. Vertical scale denotes GC, to be used with g,.
2. Horizontal scale denotes effective wind area, in square feet (square meters).
3. Plus and minus signs signify pressures acting toward and away from the surfaces, respectively.
4. Each component shall be designed for maximum positive and negative pressures.
5. Values of GC, for walls shall be reduced by 10% when 8 < 10°.
6. Notation:
a: 10 percent of least horizontal dimension or 0.4h, whichever is smaller, but not less than either 4%
of least horizontal dimension or 3 ft (0.9 m).
h:  Mean roof height, in feet (meters), except that eave height shall be used for 8 < 10°.
0: Angle of plane of roof from horizontal, in degrees.
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Companents and Cladding — Method 2 hsobf
Figure 6-11B External Pressure Coefficients, GC,,
Enclosed, Partially Enclosed Bulidings Gable Roofs 6 < 7°
..}1 : -
S 208 i. , 1
'.'1_ l:‘ QL 1 @O
’.—!,“" aj ay 13
=) | T [ /)
= DR )
i
10 100 2
. S
30| — T 30757 — -
8‘ 28 - i R B g 28 "\ ot 28
28 A G ] S
O N L ;: 1 b
s — ¥ |
Way— T T8N ] 04— \ 7N
18 . 18 R SRRLIENS \ : +—
an —\—1—1 18 - S e
14 —1 A - \‘
12 13y ‘ — ‘ N
e = PR m—— N
a8t —t t 4 a8 — : <8
ast—— } —— a8 . L
i ] 1 10 20 5 100 200 5001000
n; - —— . Al 0H (19 [@E 03 (188 MRy
0z b UeG | a1 Effective Wind Area, #t* (nf')
<04 t 1 *
W0 - '
1 10 2 50 100 200 5001000
3] B (15 (5 @3 (85 (85
Effective Wind Area, ft’ ()
Notes:

|. Vertical scale denotes GE, 1o be used with g,

2. Horlzomul seale denotes effective wind areq, in squitre feet {square meters),

3. Plus and minus signs signify pressures acting wwerd and wway from the surfaces, respectively

4. Euch component shall be designed for maximum positive and negitive pressures,

5. 15 a parapet equal 1o o higher than 3 i (0.9m) 15 peovided around the peritmeter of the roof with 8 <77, the
negative values of GO in Zone 3 shull be equal 1o those for Zone 2 and positive values of GC in Zones 2
wnt < shall be set equal 1o those for wall Zones 4 and 5 respectively n Figure 611 A,

6. Vilues of GC, for roof overhangs include pressure contributions from both upper pnd lower surfces.

7. Notution:
10 percent of least horzontal dimension or 0,45, whichever is smaller, but pot less than either 4% of

feast lwrizontal dimension or 3 fi (0.9 m).

Ir Eave height shall be used for 8 < 107
8 Angle of plane of roof froen horizontal, in degrees:
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h < 60 ft.

Figure 6-11C External Pressure Coefficients, GC,

Gable/Hip Roofs 7°< 0 < 27°

Enclosed, Partially Enclosed Buildings

__________________________ O
: [ ! @
E SN ORNFLO Vg
it 5 — | PN
® 0 0@ 0 © | @ e e oo
PN
o P ORY

#L» & @ G @ @ %': o/ @ Ol

28
26 28
241 ® o
& 22 00
o 20 ] 20 &
-« 18 ; : &)
2 - { 47 5} 10 100
é :i L N i '432 [3) : 1
12 12 2 3 Overhang | <7
g 1.0 KO £ LY
® 08 3 Q 3 N,
=] (] : N\
B 08 ® 30 \
8 04 2 28
a 92 2 2 AN =
s 0 o 2
5 w2 = :; 19 22
+.3 ©
R0 U = +05 £ 20
i 3.5 | % 1 10 20 50 100 200 5001000
8
. e ———— 01 . (9) '(1.9) {46 03) 2(18.6)2 (465)(828)
{01) ©09) (19) @45) (93) (188) (465)(329) Effective Wind Area, ft “(m®)
Effective Wind Area, ft 4(m?)
Notes:
1. Vertical scale denotes GC, to be used with g,
2. Horizontal scale denotes effective wind area, in square feet (square meters).
3. Plus and minus signs signify pressures acting toward and away from the surfaces, respectively.
4. Each component shall be designed for maximum positive and negative pressures.
5. Values of GC, for roof overhangs include pressure contributions from both upper and lower surfaces.
6. For hip roofs with 7° < 6 £ 27°, edge/ridge strips and pressure coefficients for ridges of gabled roofs shall
apply on each hip.
7. For hip roofs with 6 < 25°, Zone 3 shall be treated as Zone 2.
8. Notation:

a: 10 percent of least horizontal dimension or 0.4h, whichever is smaller, but not less than either 4% of
least horizontal dimension or 3 ft (0.9 m).

h:  Mean roof height, in feet (meters), except that eave height shall be used for 6 < 10°.

0: Angle of plane of roof from horizontal, in degrees.
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h <60 ft.
External Pressure Coefficients GCp " -
Enclosed, Partially Enclosed Buildings Gable Roofs 27°< 0 < 45
a a.a a
Ll OO0 ONCNO
| I I I
i I I |
I I I |
I I I I
I I I I 1} -
@ © ¢ © @
| | | [ ]
I I ! I
I I I I
| I I I
I I I [
Sl OO0 ONORO)
2. 10 100
(&)
G [ 8 10 100
£ 1[0 Roof w e [ ]
2 — ; € Overhang
-2 “ .0 ‘\ 1.0 .2 -26
T 08 —® s 08 ;:_3 24
g 08 22 -
04 g 2.0 (Vi = 20
e » o 18 — -18
§ 0 5 16
D 92 B 14
B 04 g 12
S .08 =T
5 08 D@D YR B 10 20 50 100 200 5001000
5 +1.01 a5 i 500100:"9 a O (08 (19) (46) (3) (186) (465)(%29)
. i 2
) 09) (19 (45 (83 (188) (4659 i Effective Wind Area, ft? (nf )
Effective Wind Area, ft* (nf )
Notes:
1. Vertical scale denotes GC, to be used with g,
2. Horizontal scale denotes effective wind area, in square feet (square meters).
3. Plus and minus signs signify pressures acting toward and away from the surfaces, respectively.
4. Each component shall be designed for maximum positive and negative pressures.
5. Values of GC, for roof overhangs include pressure contributions from both upper and lower surfaces.
6. Notation:
a: 10 percent of least horizontal dimension or 0.4h, whichever is smaller, but not less than either 4% of
least horizontal dimension or 3 ft (0.9 m).
h:  Mean roof height, in feet (meters).
0: Angle of plane of roof from horizontal, in degrees.
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Components and Cladding — Method 2 h < 60 ft.
Figure 6-12 External Pressure Coefficients, GCy
Enclosed, Partially Enclosed Buildings Stepped Roofs
5 h, 210 t.(3 m)
p k‘” b=15h,
= ¥ b<100ft.(30.5m)
h.
| —+=0.3100.7
LE h
W,
—=0.25t00.75
7 A W
4
h
—h
0|
—] hl/

Notes:

2. Notation:

Building width in Fig. 6-12.

exsyy

1. On the lower level of flat, stepped roofs shown in Fig. 6-12, the zone designations and pressure
coefficients shown in Fig. 6-11B shall apply, except that at the roof-upper wall intersection(s), Zone
3 shall be treated as Zone 2 and Zone 2 shall be treated as Zone 1. Positive values of GC, equal to
those for walls in Fig. 6-11A shall apply on the cross-hatched areas shown in Fig. 6-12.

b:  1.5h in Fig. 6-12, but not greater than 100 ft (30.5 m).
Mean roof height, in feet (meters).
hyor hyinFig. 6-12; A=h, + hy; hy 2 10 £t (3.1 m); A/h=0.3 10 0.7.

W, or W, or W in Fig. 6-12. W= W, + W, or W, + W, + W3, W/W=0.25t0 0.75.
Angle of plane of roof from horizontal, in degrees.
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Components and Cladding — Method 2
Figure 6-13 External Pressure Coefficients, GCp

h <60 ft.

Enclosed, Partially Enclosed Buildings

Multispan Gable Roofs

External Pressure Coefficient, GCp

T

), O_g3_@ O
1 ] I
I o I
) I 1] I
[ 1] I
D O e © @
! I { |
| | | |
I I I
| [ I
ELEVATION OF BUILDING S OSONG ORORG
(2 or More Spans)
PLAN AND ELEVATION OF
A SINGLE SPAN MODULE

&6 10 100 4 10 100
wod I 0 - [ ]

:_: (3 10°<0<30° |27 . ;ﬁ IO 0°< 0 <45° 28
-24 242
22 9] ' 22 8 22 @

20 ™ = 20 20
18y e 47 g 8 (D NC N id
16 : 16 16
14 o — 14 % 14 AN
12 o 12 14

1.0 e -0 ’
08 3 08
06 @ s
04 £
02 -_— 02

0 g o

+02 g +02
04 FD ) —_— 404 +04
+06 e i +08 = +08
08 08 408

1 10 20 50 100 200 5001000 +10 10J0L0] I 19
04) 09) (19) (45) (03 (186) (465)(%29) "2 = s
. . 2 1 10 20 50 100 5001
Effective Wind Area, t* (nf ) o) 03) (19 6 (3 (188 (465)(E9)
Effective Wind Area, ft? (nf )

Notes:

1. Vertical scale denotes GC, to be used with g,,.

2. Horizontal scale denotes effective wind area 4, in square feet (square meters).

3. Plus and minus signs signify pressures acting toward and away from the surfaces, respectively.

4. Each component shall be designed for maximum positive and negative pressures.

5. For 8 £ 10°, values of GC, from Fig. 6-11 shall be used.

6. Notation:

a: 10 percent of least horizontal dimension of a single-span module or 0.4%, whichever is
smaller, but not less than either 4 percent of least horizontal dimension of a single-span

module or 3 ft (0.9 m).

h: Mean roof height, in feet (meters), except that eave height shall be used for 6 < 10°.
W: Building module width, in feet (meters).
0: Angle of plane of roof from horizontal, in degrees.
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Components and Cladding — Method 2 h < 60 ft.
Figure 6-14A External Pressure Coefficients, GC, Monoslope Roofs
Enclosed, Partially Enclosed Buildings 3°<0<10°
2a 2a
| |
- ® 0 j{ 10 100
3| [®F------ o 30
, I 28 ra
A Lo el } & 2 15 26
: i S 24| \
| ! o 22 A\
| c e
: @ :@ @ 20 1) \\
: I 2 48 A\ 18
I a E O '
N S 2 Ak ) 13
: . S Mg by
8 AN o N U o 12 42
b @ = T | Pt s 41
| 3 101 .
1 @ ' @ < @ 08 i
' ' g 06
=
E 0.2 i
S Z
E jp AL AIES e 40.2
+04 +0.3
) +06 :
1 10 20 50 100 200 5001000
(0.4) (09 (19) {46) (93 (186) (465) (%9

N

h:
W: Building width, in feet (meters).
e.

Effective Wind Area, ft? (m?)

Angle of plane of roof from horizontal, in degrees.

Plus and minus signs signify pressures acting toward and away from the surfaces, respectively.

!

W
Notes:
1. Vertical scale denotes GC, to be used with g,
2. Horizontal scale denotes effective wind area A, in square feet (square meters).
3:
4. Each component shall be designed for maximum positive and negative pressures.
5. For 6 < 3°, values of GC, from Fig. 6-11B shall be used.
6. Notation:

a: 10 percent of least horizontal dimension or 0.4h, whichever is smaller, but not less than
either 4 percent of least horizontal dimension or 3 ft (0.9 m).
Eave height shall be used for 6 < 10°.
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Figure 6-14B

External Pressure Coefficients, GCp

h <60 ft.

Enclosed, Partially Enclosed Buildings

Monoslope Roofs
10°< 0 < 30°

e

4a
©

4a
©

=
—

10 100

External Pressure Coefficient, GCp

ALL ZONES

+0.6

1
)

- L4 n
Notes:
1. Vertical scale denotes GC, to be used with g;.
2
3.
4.
5. Notation:

29

20

"
—_

L S

+0.3
+04

10 20 50 100 200 5001000
(09) (19 (46) (33) (186) (46.5)(%29)

Effective Wind Area, ft* (m’)

Horizontal scale denotes effective wind area 4, in square feet (square meters).
Plus and minus signs signify pressures acting toward and away from the surfaces, respectively.
Each component shall be designed for maximum positive and negative pressures.

a: 10 percent of least horizontal dimension or 0.44, whichever is smaller, but not less than
either 4 percent of least horizontal dimension or 3 ft (0.9 m).

h:  Mean roof height, in feet (meters).

W: Building width, in feet (meters).

0: Angle of plane of roof from horizontal, in degrees.
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External Pressure Coefficients, GG,

h <60 ft.

Enclosed, Partially Enclosed Buildings

Sawtooth Roofs

& HE

S

2
_C"ID_'
0

Elevation of Building
(2 or More Spans)

Notes:

ORI B B e

Notation:

h:
W: Building width, in feet (meters).
e.

4.4
42
-4.0
38
-36
-3.4
3.2
-3.0
2.8
26
24
22
2.0
-1.8
-1.6
-14
-1.2
-1.0
0.8
-0.6
0.4
0.2
0
+0.2
+0.4
+0.6
+0.8
+1.0
+1.2
+1.4

GCp

External Pressure Coefficient,

10 100 500

| (3)(EPANA)

41

37

\
@ \\

3.2

(3)(SPANSB,C & D)
ON N

26

2.2
21
-1.9

/;/’

-1.1

@ -l
OB ; 08

__@ " +.1

1 10 20 50 100 200 5001000

(©.1) (09) (19) (48) (93) (188) (46.5)(929)

Vertical scale denotes GC,, to be used with g;.
Horizontal scale denotes effective wind area 4, in square feet (square meters).

Plus and minus signs signify pressures acting toward and away from the surfaces, respectively.
Each component shall be designed for maximum positive and negative pressures.

For © < 10°, values of GC, from Fig. 6-11 shall be used.

Effective Wind Area, ft° (mz)

a. 10 percent of least hurizontal dimension or 0.44, whichever is smaller, but not less than either 4
percent of least horizontal dimension or 3 ft (0.9 m).
Mean roof height, in feet (meters), except that eave height shall be used for 6 < 10°.

Angle of plane of roof from horizontal, in degrees.
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Components and Cladding — Method 2 All Heights

Figure 6-16 External Pressure Coefficients, GCp
Enclosed, Partially Enclosed Buildings and Structures Domed Roofs

Wind

X Wind

External Pressure Coefficients for Domes with a Circular Base

Negative Positive Positive

Pressures Pressures Pressures

0, degrees 0-90 0-60 6190
GC, -0.9 +0.9 +).5

Notes:

Values denote GC, to be used with qgo+p) Where hp + f is the height at the top of the dome.
Plus and minus signs signify pressures acting toward and away from the surfaces, respectively.
Each component shall be designed for the maximum positive and negative pressures.

Values apply to 0 <hp/D <0.5,02 < /D <0.5.

0 = 0 degrees on dome springline, 8 = 90 degrees at dome center top point. f is measured from
springline to top.
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Componcents and Cladding — Method 2 h > 60 ft.
Figure 6-17 External Pressure Coefficients, GCp
Enclosed, Partially Enclosed Buildings Walls & Roofs

e

CLJ__QL%_L o

—

= 10 20 500
:" {1 -36

a ! 34173
i 'l 32 (O 32

@ @) 30

-2.8
26 - L X
i T~
24 @ ; i N
22— :
20 h
5 Loy
1.8 G : i
-1.6
1)
14 —
-1.2 -

-1.0 HO-
-0.8
0.6
0.4
0.2
0
+0.2 - |
+0.4 :
+0.6

Lol o

I i
L

OO
ROOF PLAN

2|

External Pressure Coefficient, GCp

i — +0.6
| +0.9

1.0
= 10 20 50 100 200 5001000
04) 09 (19) (46) ©3) (188 (65)(©29)

Effective Wind Area, ft2 (mz)

1&

h
(DN . TE—
®

[ pe=cd

WALL ELEVATION

Notes:

Vertical scale denotes GC, to be used with appropriate g, or gj.

Horizontal scale denotes effective wind area 4, in square feet (square meters).

Plus and minus signs signify pressures acting toward and away from the surfaces, respectively.

Use g, with positive values of GC, and g, with negative values of GC,.

Each component shall be designed for maximum positive and negative pressures.

Coefficients are for roofs with angle 8 < 10°. For other roof angles and geometry, use GC, values

from Fig. 6-11 and attendant g, based on exposure defined in 6.5.6.

7. 1If a parapet equal to or higher than 3 ft (0.9m) is provided around the perimeter of the roof with <
10°, Zone 3 shall be treated as Zone 2.

8. Notation:

10 percent of least horizontal dimension, but not less than 3 ft (0.9 m).

Mean roof height, in feet (meters), except that eave height shall be used for 6 < 10°.

height above ground, in feet (meters).

Angle of plane of roof from horizontal, in degrees.
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Main Wind Force Resisting System 025< WL=10
Flgun' 6-18A Net Pressure (-Ol‘mfll'ﬂi. C\ bn'onoslope Frec Roofs
Open Buildings q<45° v=0° 180°
g Wi
Wind Dir ’l'l:;jon
4 e
Direction X
= &
y = 180°
y=0° y =1
A
CTTIITT7ITTIT77777 diyiriidiirigisidd
Roof Lead Wind Direction. ¢ = (° Wind Directivn, y = 180"
Angle Case Clens Wind Flow | Obstructed Wind Flow | Clear Wind Flow | Obstructed Wind Flow
i Com Cra Crw Cuy Cw Cy Coow Cra
W A 11 0.1 0.5 -1,2 12 0l A).5 1.2
B -1 0 1.1 A6 -1 A).1 <11 -0.6
7.5 A -6 -1 -1 -1.5 0.4 15 -2 -1.2
B -4 () -1.7 0.8 L6 0.3 0.8 -0.3
15" A A1 J.3 4.1 1.5 I3 1.6 (4 1.1
B -1 9 ) L 4.6 I 4 1,6 | 2 -0.3
nsy A -1.5 -16 -1.5 -1.7 1.7 1.8 0.5 -
B -24 -3 -13 .9 22 0.7 1.1 0
3 A - 8 1 8 1.5 -1.8 pAa | 2.1 0.6 |
B 2.5 <[5 2.3 -1.1 10 | |6 h1
373 A | K NE. -5 1.8 21 3.2 0.7 -0
B -14 -6 -12 -1.1 27 1.1 1.9 13
43" A -1.6 -1.8 -13 -1.8 22 235 0.8 -0
B 2.3 0.7 19 1.2 26 14 2.1 {4
Nattes
| Coa i) Cogy denists et presaiires (comtobtions from bp amd bottoon surfbes) foe wandwitrd and loewurd balf of
ool surfaces, respectively
1 Ulear wind flow demotes zelatively umobstrucied wend flow wich hlockage less than or equal to 300 Obstrumed
wind Baw denotes nbjeces hedow roaf inhibating wind flow (=50%% hlockage)
3 For walues of B betwaen 7.5 winl 457, liness imerpalation ie permniod, Foo vidines oF # 1zs s 757 wse il
coelficionts for 07
i Plus and memus signs signify pressures acting sowarnds and awiry from the top roof sarfece, espectively:
3 Al lood cases shown foe edch roof mmgle shald be vesigatied
0 Notatiom
1 Borvaominl dimsansecer of roul, mewsured m the aloog wisd dincetion, A (m)
h mean roof beight, i (m)
Y direction of wind, degres
4 angle of plane of roof thom honzontal, deyrees
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Nain Wind Force Mﬁhss;m I ¢25SWLS1.¢
Figure 6148 | Net Presure Coeffident, &y || Pitched Free Roofs
Open Buildings | B £45°, v=1°, 180°

Wind
Direction _

—

T (e

777777 T7l7 7777777777777 777777777777

Wind Direction, g — &, 15¢
Roof Load p -
Angle, o Clear Wind Flow Obatructed Wind Plow
Cow Cow Cow Cor
750 A 11 0.3 -1.6 -1
B 02 -1.2 0% -17
A 11 4 -12 -1
15°
B 01 -1.1 0.8 -15
A 11 o1 -1.2 -12
25, B 01 0.5 0.5 -17
36° A 13 03 0.1 07
B <01 0% 02 -11
A 13 (2 0.4 048
A B 02 0.8 03 0%
45 A 11 0% 0.5 05
B 03 0.5 03 07

P

Coypranrd Cpyp, 3200t ot poraaaces (cootrbutiocs froo top eod Bottocs axcfaces) foc niodnard wod Jesnard Ealf of
roof aucfured reapectivel y.
Jear wicd flow demotes mhtively uockatured wind flow wib Blocluge Jeas o oc equal o S0% Ubaruxed
wid flow dmntea cbjeeta below roof TEdding wicdflow (2500% Bloduge).
Foc wdoea of ¢ Betwean 7. 5% wnd 45%, Homr oierpokton 1 perited Moo wadoea of ¢ Jeaa dan T3¢, uae
lepe coof Joad coe ffies
Plamdvmu.umMmmngmm«miwmtbewpmdmdﬁcqmwdw}y.
Al Joud sagea domn fo such roofangle sball Be ovestzated
Notatioo:
L : bociota] dinoe oo of roof, cozeaaced intke wlag Riod dimatica, £. ()
b : comen voof Beighe, £t ()
¥ : dirertion of wiod, dagrees
C] secgle of pkoe of roof foos bocoetal, degmes
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e =,
Nain Wind Force Resisting System G258 WLS1¢
Figmreé-mc I Net Pressure Coefficient, Oy ‘I‘ru"ghed Free Roots
Open Buildings B < 45°% y=10°, 180°

Wind
Direction
=% y—

={°

LTI T 7TT 77777777777 /7777777777

Reoof Lead wtind Direction, T =47, 1807

A ple e Cler Wind Hlow [ Obstructed. Wind. Flow

& Cow Cow Ceaw Cew

750 A 1.1 0.3 1.6 035

B 02 1.2 Q.Y RS

15° A 1.1 0.4 1.2 0.5

B 01 1.1 V.5 O

4950 A 1.1 0.1 1.2 Qb

B 01 0.8 0.8 V.8

400 A 13 0.3 1.4 04

B 0.1 o8 0.2 035

37_50 A 13 06 1.4 03

B 02 0.6 0.3 04

a5° s 1.1 0.8 1.2 03

B 03 0.5 0.3 04

HNotea:
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Joad ooetheyxda,

EEAE S

Hobitxo:
L boczockd do ctroot,

b o oot baghe, . (o)
¥ s drectoo of P, degmes
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L C’Cﬁl‘m’mdﬂmRm}‘mdm’mmmwkﬂm«wwm Ubrnosted pod Bow

mntas chyeata below rood kb g WIod How (S5O0 biodage).
3. Foowoyar ofd batneen T.5¥ God 45Y, Bom TASEIiI00 1 pemated Foo Wadosa of € Je2a than 7. 5%, uae oocoakipe mod
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[ Miin Wind Force Resistiny System i 025% WL =10 i
| Figure 6-18D |  Net Pressuce Coefficient, Oy | Troughed Free Roofs
Open Buildings B 45°, A =0°, 180°

P L 2 < '—,, “ L »
// 7 o i e '
A o (= ~7
/ > rd / ) A i )
7 By 7 [ e f /mwl 7/
/ /' / / /’/ /I’ 4 ;"
/ / /
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/ fone S.vpL// // "";,,V ! / / Trough / /
/ // “ / / / ," g ,’/ / //
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/ /S fram /, / £ froem /" / / / from
P C/ Windward / — © / Windwad / / ’ /7

/ / I e S | L £ v Winsdward
8¢ >/ ¢ tdge B e n{;\éf__gu Cdgs

) y & > = R TN -~
// Wind Direction // Wind Direction //I Wind Direction
{ 7= 90° A Y =90° ' y=90°
Hescatd . Obstructed Wind
SR Foof Clear Wind Flow b
Listanee front o & | Lesd Case Fow
W dward Edge oy Ty
5 : B v
- All hnp-a. A 0 12
8x45 B 0.8 23
All Sheapes: A b o
>h,=2h
§x45 B 0.5 O3
All Shapes: A 03 (42
> 2h i
8=<as B 0.3 K
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U emoded Ot 293003 ( S00ATEADCa 10000 (0p 4o boftoco 2achaces)
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Components and Cladding

0.25< h/L<1.0

Figure 6-19A

I Net Pressure Coefficient, Cy

Monoslope Free Roofs

Open Buildings 0 < 45°

a - i
a

3 T

2
1
1 A
3
h 0

TTTTTTTTTTTT777 777

x s
Roof Effective Cy
Angle Wind Area Clear Wind Flow Obstructed Wind Flow
a8 Zone 3 Zone 2 Zone | Zone 3 Zone 2 Zone 1
2.4 -3.3 1.8 -1.7 1.2 -1.1 1 -3.6 0.8 -1.8 0.3 -1.2
0° 1.8 -1.7 18 13 1.2 =101 0.8 -1.8 0.8 1.8 0.5 -12
12 S 1.2 B} 1.2 ISTE) 0.5 1.2 05 12 0.5 1.2
3.2 4.2 24 21 1.6 -1.4 1.6 -5.1 1.2 26 0.8 1.7
75" 2.4 -2 24 <21 1.6 -1.4 1.2 -26 1.2 =26 0.8 -1.7
1.6 -1.4 1.6 -1.4 1.6 -1.4 0.8 -1.7 0.8 -1.7 08 -1.7
36 38 27 2.9 1.8 1.9 2.4 42 1.8 3.2 12 =2
157 27 =29 27 -2.9 1.8 -1.9 1.8 -32 1.8 =32 1.2 =21
1.8 -1.9 1.8 -1.9 1.8 -1.9 1.2 =21 1.2 -2.1 12 -2.1
52 -5 39 -3.8 26 =25 3.2 -4.6 24 -3.5 1.6 =23
30" 3.9 -3.8 39 -3.8 26 =25 24 -3.5 24 -3.5 1.6 =23
2.6 2.5 2.6 25 2.6 2.5 1.6 23 1.6 23 1.6 23
5.2 4.6 3.9 3.5 2,6 238 4.2 38 3.2 29 2.1 -1.9
45" 3.9 -3.5 39 -3.5 2.6 =23 3.2 29 32 -2.9 2.1 -1.9
2.6 2.3 206 <23 2.6 =23 21 -1.9 21 -1.9 2.1 -1.9
Notes:
1. Cy denotes net pressures (contributions from top and bottom surfaces).
2. Clear wind flow denotes relatively unobstructed wind flow with blockage less than or equal to 50%. Obstructed

wind flow denotes objects below roof inhibiting wind flow (>50% blockage).

3 For values of 0 other than those shown, linear interpolation is permitted.

4. Plus and minus signs signify pressures acting towards and away from the top roof surface, respectively.

3. Components and cladding elements s hall be designed for positive and negative pressure coefficients shown.
6. Notation:

/.

a : 10% of least horizontal dimension or 0.4h, whichever is smaller but not less than 4% of least horizontal

dimension or 3 fi. (0.9 m)
h : mean roof height, ft. (m)
L : horizontal dimension of building, measured in along wind direction, ft. (m)
8 : angle of planc of roof from horizontal, degrees
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Components and Cladding 0.25< W/L<L1.0
Figure 6-19B I Net Pressure Coefficient, Cy Monoslope Free Roofs
i o
Open Buildings 0<45
L » [ L » L
I " [ M . -
3 3
’ 2 Z 6
2 h 0 )
1 1
2
3 TTHATLT LTI
g <10° 62>10°
Roof Effective Cy
Angle Wind Area Clear Wind Flow o] bstructed Wind Flow
3] Zone 3 Zone 2 Zone | Zone 3 Zone 2 Zone 1
<a 24 35 8 17 12 =1 1 36 0.8 18 0.5 12
o e, < 4.0a0 1.8 -1.7 18 -1.7 12 SN 0.8 -1.8 08 -1.8 0.5 -1.2
> 4.00 12 -1 12 -1 1.2 -1 0.5 -1.2 05 12 05 -1.2
<al 22 3.6 L7 18 11 12 1 il 08 26 05 1.7
7.5° > a2 < 4.0 17 T8 7 18 ] 12 08 26 08 26 05 17
> 4.0a° L1 212 11 12 ] -12 03 -1.7 05 -7 0.5 1.7
<al 22 23 1.7 1.7 ] -1 1 32 0.8 24 05 1.6
15" o, < 4 O 1.7 17 ] 17 (] NN 08 2.4 08 24 05 6
> 4.00° [ [N 11 10 W] = 0.5 -1.6 05 1.6 0.5 1.6
i 26 s 2 14 13 09 1 24 08 T8 05 1.2
30" > a2, < 4.0 2 -1.4 2 -1.4 1.3 09 08 18 0.8 -1.8 05 <12
> 4.0a2 13 00 13 00 [ 09 05 12 05 1.2 0.5 12
<al 22 -1.6 17 -1.2 [ 08 1 2.4 08 -1.8 0.5 -1.2
s ~al <408 1.7 -12 T 12 ] 08 08 18 08 18 05 B
> 4.0a% 1.1 -0.8 1.1 0.8 %] 0.8 0.3 -1.2 05 -1.2 0.5 1.2
Notes:
L Cy denotes net pressures (contributions from top and bottom surfaces).
2. Clear wind flow denotes relatively unobstructed wind flow with blockage less than or cqual to 50%. Obstructed wind flow
denotes objects below roof inhibiting wind flow (>50% blockage).
3 For values ol 8 other than those shown, linear interpolation is permitted.
4. Plus and minus signs signify pressures acting towards and away from the top roof surface, respectively.
5 Components and cladding elements shall be designed for positive and negative pressure coefficients shown.
6. Notation:
a : 10% of least horizontal dimension or 0.4h, whichever is smaller but not less than 4% of least horizontal dimension or
3 ft. (0.9 m)
h : mean roof height. ft. (m)
L : horizontal dimension of building, measured in along wind direction, ft. (m)
0 : angle of plane of roof from horizontal, degrees
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Components and Cladding 0.25< h/L<1.0
Figure 6-19C I Net Pressure Coefficient, Cy Troughed Free Roofs
Open Buildings 0 < 45°
L L
I I l I< L ;‘
3
3
2| 3] 8]
2 1 h
1 1
2
3 ? FELLEELE LTI L
6 <10° 6=>10°
Roof Effective Cy
A[g“]c Wind Atea Clear Wind Flow Obstructed Wind Flow
Zone 3 Zone 2 Zone 1 Zone 3 Zone 2 Zone 1
<a? 24 33 1.8 -1.7 12 -1.1 ! 36 0.8 -1.8 0.5 -1.2
0 >a’ <402 8 17 18 1.7 1.2 T 08 8 0.8 8 05 1.2
> 4.0a° 1.2 -1:1 12 -1 12 =11 0.5 -1.2 0.5 -1.2 05 -1.2
< a? 24 33 18 17 12 N 1 48 08 24 05 16
75° >a?, <408 18 1.8 17 1.2 -1.1 08 24 0.8 24 0.5 1.6
> 4.0a° 12 -1l 12 -1 12 -1.1 05 -6 0.5 -1.6 0.5 -16
<g? 22 2/2 1.7 17 11 EX 1 2.4 0.8 18 0.5 -1.2
15° > 8%, <408 1.7 7 1.7 -1.7 1.1 -1.1 08 -1.8 0.3 -1.8 05 -1.2
> 4.0a2 11 En) T T 1 BN 05 k2 0.5 12 05 -12
18 26 14 2 0.9 13 [ 28 0] 2.1 0.5 T4
30° 14 2 14 -2 09 -13 08 21 08 -2 05 -1.4
0.9 -13 19 -13 0.9 13 0.5 14 0.5 14 0.5 14
<u? 1.6 2.2 12 -1.7 0.8 -1.1 ] 2.4 08 -1.8 0.5 -1.2
45° i, € 408 13 1 12 LT 0.8 A 08 18 0.8 18 0.5 1.2
> 4.0a° 0.8 <11 18 -1.1 0.8 -1.1 05 1.2 0.5 -1.2 0.5 -1.2
Notes:
1. Cy denotes net pressures (contributions from top and bottom surfaces).
2. Clear wind flow denotes relatively unobstructed wind flow with blockage less than or cqual to 50%.
Obstructed wind flow denotes objects below roof inhibiting wind flow (>50% blockage).
3. For values ol 8 other than those shown, linear interpolation is permitted.
4. Plus and minus signs signify pressures acting towards and away trom the top roof surface, respectively.
5, Components and cladding elements shall be designed for positive and negative pressure coefficients shown.
6. Notation:

a : 10% of least horizontal dimension or 0.4h, whichever is smaller but not less than 4% of least horizontal
dimension or 3 fi. (0.9 m)

h : mean roof height, ft. (m)

L : horizontal dimension of building, measured in along wind direction, ft. (m)

0 : angle of plane of roof from horizontal, degrees
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Figure 6-20 I Force Coefficients, Cy Solid Freestanding Walls
& Solid Signs
)
i

s s = Balance |

P

= |
SOLID SIGN OR A [ [ Y —f—l
FREESTANDING WALL c
|—| _I_ CASE A w( |l F

1 ! F
WIND i

GROUND SURFACE H
ELEVATION VIEW /<_t FT 1 [ Bamce | o | s
WIND be—o028 | T

RANGE ¥ k Y
si2 F CASE B |
S| - F F

hi2 -

m
«—
o
=Y
a
2
o
-

s=h -
iy FEDY
658 WIND:
Shei GROUND SURFAGE Shoi _’| RANGE
CROSS-SECTION VIEW PLAN VIEWS
Cr, CASE A & CASE B
Clearance Aspect Ratio, B/s
Ratio, sth < 0.05 0.1 02 0.5 1 2 4 5 10 20 30 > 45
1 1.80 1.70 1.65 1.55 1.45 1.40 1.35 1.35 1.30 1.30 1.30 1.30
0.9 1.85 1.75 1.70 1.60 1.55 1.50 1.45 1.45 1.40 1.40 1.40 1.40
07 1.90 1.85 1.75 1‘7_0 1‘6_5 1.60 1.60 1.55 1.55 1.55 1,55 1.55
0.5 1.95 1.85 1.80 1.75 175 1.70 1.70 1.70 1.70 1.70 1.70 1:75
0.3 1.95 1.90 1.85 1.80 1.80 1.80 1.80 1.80 1.80 1.85 1.85 1.85
02 1.95 1.90 1.85 1.80 1.80 1.80 1.80 1.80 1.85 1.90 1.90 1.95
<0.16 1.95 1.90 1.85 1.85 1.80 1.80 1.85 1.85 1.85 1.90 1.90 1.95
Ci, CASEC
Region . Region .
{horizontal Aspect Ratio, B/s {horizontal Aspect Ratio, B/s
distance from distance from
windward edge) 2 3 4 5 6 7 8 9 10 indward edge 13 > 45
Qtos 2.25 2.60 2.90 3.10* 3.30" 3.40* 3.55* 3.65* 3.75* Otos 4.00* 4.30"
s to 28 1.50 1.70 1.80 2.00 2.15 2.25 2.30 2.35 2.45 s 10 28 2.60 2.55
2s to 3s 115 1.30 1.45 1.55 1.65 1.70 1,75 1.85 2st0 3s 2.00 1.95
3s to 10s 110 1.05 1.05 1.05 1.05 1.00 0.95 3stods 1.50 1.85
*Values shall be multiplied L/s Reducti | PLAN VIEW OF WALL OR SIGN 4stoSs 1.35 1.85
by the following reduction [~ o=~ C.gu;;&nm;" g: WITHARETURN CORNER 5sto 10s 0.90 1,10
factor when a retum 10 0.75 " / >10s 0.55 0.55
corner is present: ) 0.60 " NG B

Notes:
. The term "signs” in notes below alse applies to "freastanding walls”.

pS

Signs with openings comprising less than 30% of the gross area are classified as solid signs. Force coefficients for solid signs with openings
shall be permitted to be multiplied by the reduction factor (1 - (1 - s)1 5).

w

To allow for both normal and oblique wind directions, the following cases shall be considered:
Fors/h <1:
CASE A: resultant force acts normal to the face of the sign through the geometric center.
CASE B: resultant force acts normal to the face of the sign at a distance from the geometric center
toward the windward edge equal to 0.2 times the average width of the sign.
For B/s = 2, CASE C must also be considered:
CASE C: resultant forces act normal to the face of the sign through the geocmetric centers of each region.
For sth=1:
The same cases as above except that the vertical locations of the resultant forces occur at a distance above
the geometric center equal to 0.05 times the average height of the sign.

4. For CASE C where s/h > 0.8, force coefficients shall be multiplied by the reduction factor (1.8 - s/h).

o

Linear interpolation is permitted for values of s/h, B/s and L,/s other than shown

o

Notation:

B: horizental dimension of sign, in feet {(meters);

h: height of the sign, in feet (meters);

s: vertical dimension of the sign, in feet (meters);

e: ratio of solid area to gross area;

L,: horizontal dimension of return corner, in feet (meters)

OOQ
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Other Structures — Method 2

All Heights

Figure 6-21 |

Force Coefficients, C;

Chimneys, Tanks, Rooftop
Equipment, & Similar Structures

. h/D
Cross-Section Type of Surface I 7 75
Square (wind normal to face) All 13 1.4 2.0
Square (wind along diagonal) All 1.0 1.1 1.5
Hexagonal or octagonal All 1.0 1.2 1.4
- Moderately smooth 0.5 0.6 0.7
Round (D,/g, >2.5) ,
2 Rough (DD = 0.02) 0.7 0.8 0.9
; . 2
(Dyq, =53, Dinm, g, mNmT) | v ough (DD = 0:08) 0.8 1.0 0.2
Round (D,/q. £2.5)
) N All 0.7 0.8 1i2
(D.q. <5.3,Dinm,q_in N/m"~)

Notes:

1. The design wind force shall be calculated based on the area of the structure projected on a plane normal

to the wind direction. The force shall be assumed to act parallel to the wind direction.

2. Linear interpolation is permitted for /D values other than shown.

Notation:

(O8]

D: diameter of circular cross-section and least horizontal dimension of square, hexagonal or octagonal

cross-sections at elevation under consideration, in feet (meters);

D" depth of protruding elements such as ribs and spoilers, in feet (meters); and

h: height of structure, in feet (meters); and

q.: velocity pressure evaluated at height z above ground, in pounds per square foot (N/m?).

OOg
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Other Structures — Method 2

All Heights

Figure 6-21 |

Force Coefficients, C;

Chimneys, Tanks, Rooftop
Equipment, & Similar Structures

. h/D
Cross-Section Type of Surface I 7 75
Square (wind normal to face) All 13 1.4 2.0
Square (wind along diagonal) All 1.0 1.1 1.5
Hexagonal or octagonal All 1.0 1.2 1.4
- Moderately smooth 0.5 0.6 0.7
Round (D,/g, >2.5) ,
2 Rough (DD = 0.02) 0.7 0.8 0.9
; . 2
(Dyq, =53, Dinm, g, mNmT) | v ough (DD = 0:08) 0.8 1.0 0.2
Round (D,/q. £2.5)
) N All 0.7 0.8 1i2
(D.q. <5.3,Dinm,q_in N/m"~)

Notes:

1. The design wind force shall be calculated based on the area of the structure projected on a plane normal

to the wind direction. The force shall be assumed to act parallel to the wind direction.

2. Linear interpolation is permitted for /D values other than shown.

Notation:

(O8]

D: diameter of circular cross-section and least horizontal dimension of square, hexagonal or octagonal

cross-sections at elevation under consideration, in feet (meters);

D" depth of protruding elements such as ribs and spoilers, in feet (meters); and

h: height of structure, in feet (meters); and

q.: velocity pressure evaluated at height z above ground, in pounds per square foot (N/m?).
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Other Structures — Method 2 All Heights

Figure 6-22 | Force Coefficients, C; Open Signs &

Lattice Frameworks

Rounded Members
: Tisided | DJq. <25 | Dyg. >25
(Dyfq, <53) | (D\q, >5.3)
<0.1 2.0 1.2 0.8
0.1100.29 1.8 13 0.9
0.3 t0 0.7 1.6 1.5 1.1

Notes:

1. Signs with openings comprising 30% or more of the gross arca are
classified as open signs.

(39

. The calculation of the design wind forces shall be based on the area of
all exposed members and elements projected on a plane normal to the
wind direction. Forces shall be assumed to act parallel to the wind
direction.

3. The arca A¢consistent with these force coefticients is the solid arca
projected normal to the wind direction.

4. Notation:
€: ratio of solid arca to gross arca;
D: diameter of a typical round member, in feet (meters);

q,: velocity pressure evaluated at height z above ground in pounds per
square foot (N/m?2).
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Other Structures — Method 2 All Heights

Figure 6-23

| Force Coefficients, C;

Open Structures

Trussed Towers

Tower Cross Section C,
Square 40e€?-59e +40
Triangle 3.4e2-4.7¢ +3.4
Notes:
1. For all wind directions considered, the area 4, consistent with the specified force

[\

[¥5]

. The specified force coefficients are for towers with structural angles or similar flat-

. For towers containing rounded members, it is acceptable to multiply the specified

cocfficients shall be the solid area of a tower face projected on the planc of that
face for the tower segment under consideration.

sided members.

force coefficients by the following factor when determining wind forces on such
members:

0.51 €2+ 0.57, butnot > 1.0

Wind forces shall be applied in the directions resulting in maximum member forces
and reactions. For towers with square cross-sections, wind forces shall be
multiplied by the following factor when the wind is directed along a tower
diagonal:

14+0.75€,butnot>1.2

Wind forces on tower appurtenances such as ladders, conduits, lights, elevators,
etc., shall be calculated using appropriate force coefficients for these elements.

Loads due to ice accretion as described in Section 11 shall be accounted for.
Notation:

€: ratio of solid area to gross area of one tower face for the segment under
consideration.

OOQ
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Terrain Exposure Constants

Table 6-2 |

Exposure o 7y (ft) 3 /[; P b ¢ ¢ (ft) 5 Zanin (FE)*
B 7.0 1200 1/7 (.84 1/4.0 | 045 0.30 320 1/3.0 30
C 9.5 900 1/9.5 1.0O | 1/6.5 | 0.65 | 0.20 500 1/5.0 15
D 11.5 700 | /115 | 1.07 | 1/9.0 | 0.80 | 0.15 650 1/8.0 T

*Zenin = minimum height used to ensure that the equivalent height :' is greater of 0.6/ or Zy;,.

For buildings with h £ 7., z shall be taken as 7.

In metric

Exposure o z, (m) 9 /’: o b c £ (m) e Zanin (M)*
B 7.0 | 365.76 147 084 | 140 [ 045 | 030 | 97.54 | 1/3.0 9.14
C 95 | 27432 1/9.5 1.00 | 1/6.5 | 0.65 | 0.20 1524 | 1/5.0 4.57
D 1.5 | 21336 | 1/11.5 1.07 1/90 | 0.80 [ 0.15 | 198.12 | 1/8.0 2.13

For buildings withh <z, z

shall be taken as 2.

*Zemin = minimum height used to ensure that the equivalent height 2 is greater of 0.6/ or Zg,.
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Velocity Pressure Ex

posure Coefficients, Ky and K,

Table 6-3
Height above Exposure (Note 1)
ground level, z B c D
ft (m) Case 1 Case 2 Cases | & 2 Cases | & 2
0-15 (0-4.6) 0.70 0.57 0.85 1.03
20 (6.1) 070 0.62 0.90 108
25 (7.6) 0.70 0.66 0,94 1.12
30 9.1) 0.70. 0.70 0.98 1.16
40 (12.2) 0.76 0.76 1.04 1.22
30 (15.2) 0.81 0.81 109 1.27
60 (18) 0.85 0.85 1.13 1.31
70 (21.3) 0.89 0.89 L17 1.34
80 (24.4) 0.93 0.93 1.21 1.38
90 (27.4) 0.96 0.96 1.24 1.40
100 (30.5) 0.99 0.99 1.26 1.43
120 (36.6) 104 1.04 1.31 1.48
140 (42.7) 1.09 1.09 1.36 1.52
160 (48.8) .13 113 1.39 1.55
180 (54.9) 1.17 117 1.43 1.58
200 (61.0) 1.20 1.20 1.46 1.61
250 (76.2) 1.28 1.28 1.53 1.68
300 (91.4) 1.35 1.35 1.59 1.73
350 (106.7) 1.41 1.41 1.64 1.78
400 | (219 1.47 1.47 1.69 1.82
450 | (137.2) 1.52 1.52 1.73 1.86
500 (152.4) 1.56 1.56 1.77 1.89

Notes:

1. Casel: a.

Case 2: a.

(=]

wn B W

All components and cladding.

All main wind force resisting systems in buildings except those in low-rise buildings

designed using Figure 6-10.

ForlSfiszsz,

K, = 2.01 (z/z,)™"

o and 7, are tabulated in Table 6-2.

Forz< 15 ft,

K, =2.01 (15/7,“

Exposure categories are defined in 6.5.6.

. All main wind force resisting systems in other structures.

Note: z shall not be taken less than 30 feet for Case 1 in exposure B.

Linear interpolation for intermediate values of height z is acceptable.

. Main wind force resisting system in low-rise buildings designed using Figure 6-10,

The velocity pressure exposure coefficient K, may be determined from the following formula:

OO@



Wind Directionality Factor, K4

Table 6-4 |
Structure Type Directionality Factor K *
Buildings
Main Wind Force Resisting System 0.85
Components and Cladding 0.85
Arched Roofs 0.85
Chimneys, Tanks, and Similar Structures
Square
Hexagonal 0.90
Round 0.95
0.95
Solid Signs 0.85
Open Signs and Lattice Framework 0.85
Trussed Towers
Triangular, square, rectangular 0.85
All other cross sections 0.95

*Directionality Factor K, has been calibrated with combinations of loads
specified in Section 2. This factor shall only be applied when used in
conjunction with load combinations specified in 2.3 and 2.4.
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Splices
Allowable pier or pile loads

Lateral support

Use of higher allowable pier or pile stresses

Piles in subsiding areas
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Ag Pile cross-sectional area, square inches
Ach Core area defined by spiral outside diameter
Ash Cross-sectional area of transverse reinforcement
CLSM Controlled low- strength material
E Modulus of Elasticity
f! Specified compressive strength of concrete

o Yield strength of spiral reinforcement

foe Effective stress on the gross section

Fy Minimum specified yield strength of steel
Fo Bending at fiber stress

BE Longitudinal shear

Fe Axial compression

Feb Axial compression when combined with bending
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Fepery Compression perpendicular to grain
Fipary Tension parallel to grain
Fipery Tension perpendicular to grain

he Cross-sectional dimension of pile core measured center to center of hoop

reinforcement
P Axial load on pile, pounds
SPT  Standard Penetration Test
s Spacing of transverse reinforcement measured along length of pile

Ps Spiral reinforcement index (vol. spiral/vol. core)
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Exception:

Parging of unit masonry walls is not required where a material is approved for direct

application to the masonry.
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Exception:

Where a site is located in well-drained gravel or sand/gravel mixture soils, a floor base

course is not required.
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Exception:

Where a site is located in well-drained gravel or sand/gravel mixture soils, a

dedicated drainage system is not required.
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Exception:

A presumptive load-bearing capacity is permitted to be used where the building
official deems the load-bearing capacity of mud, organic silt or unprepared fill is adequate for

the support of lightweight and temporary structures.
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Table 4.6.1 Allowable foundation and lateral pressure

Lateral Lateral Sliding
Allowable Bearing
Foundation (psf/f
Class of Materials Pressure below Coefficient | Resistance
° ° a b
(psf) natural of friction (psf)
grade)
1. Crystalline bedrock 12000 120 0.70 _
2. Sedimentary and
4000 400 0.35 _
foliated rock
3. Sandy gravel and/ or
3000 200 0.35 _
gravel(GW andGP)
4, Sand, silty sand,
clayey sand, silty
gravel and clayey 2000 150 0.25 _
gravel(SW, SP, SM,
SC, GM and GC)
5. Clay, sandy clay, silty 1500 100 _ 130

o0



3»
~Co

on
0O

< OC o C o C o OC o Co C <
[§§GD§CC G’BG&)D(DGQS?&?CGTD ®q|§®88§.°meaa;§q_|

PE - JOJI %

clay, clayey silt, silt
and sandy silt (CL
ML, MH and CH)

For SI: 1 pound per square foot = 0.0479 kPa,
1 pound per square foot per foot = 0.157 kPa/m.
a. Coefficient to be multiplied by the dead load.

b. Lateral sliding resistance value to be multiplied by the contact area, as limited by

Section 4.6.3.

c. Where the building official determines that in-place soils with an allowable bearing
capacity of less than 1,500 psf are likely to be present at the site, the allowable bearing

capacity shall be determined by a soil investigation.
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Figure A.1 Geological Map of Myanmar (Bender F., et al, 1981)
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Figure A.2 Tectonic Map of Myanmar and its surrounding (MGS, 2007)
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Figure A.3 Pontential Landslide Hazard Map of Myanmar (Kyaw Htun, 2011)
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Figure 16 Preliminary Landslide Potential Map of Myanmar
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APPENDIX B
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UNIFED SOIL CLASSIFICATION SYSTEM
Table B.1 Unifined soil classification system and soil symbols (ASTM D-2487-00)

QcQ,
32QC: G

Symbols Permeability
Major Divisions || atter. H Name Value for
atching] Color cm per sec
1) @ | @3 7 N (6) Embankments (7) 8
o Well-graded gravels or gravel- | Very stable, pervious shells of -2
GW T E sand gnixtureg, little or ngc fines | dikes and dams k=10
Ga'ﬁ‘c'fi GP ot Poorly graded gravels or gravel-| Reasonably stable, pervious K>10-2
Gravelly T sand mixtures, little or no fines | shells of dikes and dams
Soils " . Reasonably stable, not N
om | [Fol | 5 | Ao omersandsit | paricdaty suegioshels, | =107
- ut ma: u or o}
E impBNI{H.IS cores or blankets
- "
i Clayey gravels, gravel-sand- Fairly stable, may be used for k=105
g‘rjaaim GC é‘, clay mixtures impervious core to 10-%
Soils 520 Well-graded sands or gravell \ery stable, pervious sections, -3
Sw §§ = sand.g. little or no ﬁnesg Y sloB'e pmted?:n re:uired k>10
2 aded Reasonably stable, may be
Sar::ld sSP E}ﬁ @ src;rgﬁ rsandssﬁ;{gso?rno fines | used in dike section with flat k>10-2
an ' slopes
Sandy : .
i Fairly stable, not particularly _
Soils SM E%ﬁ! 2z | Silty sands, sand-silt mixtures ?uit_ed to shells, but mayd L;a‘e used tI:)- jlg ZZ
e or impervious cores or dikes
T -
v - Fairly stable, use for
sC i«.:ﬁ, Cl-i‘{ey sands, sand-silt impervious core or flood-control k=10-6
22 mixtures structures to 10-8
Tnorganic silts and very fine i
ML sands, rock flour, silty or clayey ?&ﬁfﬂmﬂn %?OL"J?rd for k=10
Silts fine sands or clayey silts wit control to 108
and = | slight plasticity
Clays Inorganic clays of low to medium| i ; —10-6
LL< 50 | CL @ g plasticity, gravelly clays, sandy alaar?ll‘gt;mpewlous cofes and :‘0 18 -8
clays, silty clays, lean clays
Fine- ic ol = silt ”
Ggag_rlled oL IEEEI 8;%2’}',? E:Lt’spalggﬁg‘rgamc sitt Not suitable for embankments ;) = 18 *
ils
Inorganic silts, micaceous or Poor stability, core of hydraulic- k=10-4
Silts MH diatomaceous fine sandy or fill dam, not desirable in rolled- t - 106
and silty soils, elastic silts fill construction o
Clays 7 g Inorganic clays of high Fair stability with flat slopes, k=10-6
LL > 50| CH o plasticity, fat clays thlnt_c;ores. lankets and dike to 10-8
sections
Or%anic clays of medium to Not suitable for k=10
OH o high plasticity, organic silts embankments to_10—%
Highlgoc_)irganic pt | 5 §’ Ec?if‘st and other highly organic | Not used for construction
s e~ g
e o
Figure B.1 Plasticity Chart for Soil Cflassicification
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